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LOI CAM POAN

T6i xin cam doan ludn an: " Nghién ctru thanh phén hoa hoc va hoat tinh
khang viém in vifro cua hai loai Aglaia odorata va Aphanamixis polystachya, ho
Xoan (Meliaceae)" 14 cong trinh nghién ciru cia chinh minh duéi sy huéng dan
khoa hoc ctia PGS.TS. Phan Vin Kiém va PGS.TS. Bui Hitu Tai. Luédn an st dung
thong tin trich dan tir nhiéu ngudn tham khéo khac nhau va céc thong tin trich din
dugc ghi 16 ngudn gde. Cac két qua nghién ctru cta téi duge cong b6 chung v&i cac
tac gia khac da dugc su nhat tri ciia dong téc gia khi dua vao luan 4n. Cac s6 lidu,
két qua duoc trinh bay trong lun 4n 13 hoan toan trung thyc va chua timg dugc
cong bd trong bt ky mdt cong trinh ndo khéc ngoai cac cong trinh cong bé ciia tac
gi4. Luén 4n dugc hoan thanh trong thoi gian t6i lam nghién ctru sinh tai Hoc vién
Khoa hoc va Cong ngh¢, Vién Han 14m Khoa hoc va Cong nghé Viét Nam.

Ha Néi, ngay 22 thang 01 nam 2026

Tac gia ludn an
//%,m.
3
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LOT CAM ON

Ludin an nay dwoc hoan thanh tai Vién Hoa hoc - Vién Han lam Khoa hoc va
Céng nghé Viét Nam, véi sw hé tro kinh phi cia dé tai NVCC38.02/22-23 va
NCXS01.02/22-24. Trong qud trinh nghién citu, tdc gia dd nhdn duoc nhiéu sw givip
de quy bau ciia cde thdy ¢d, cde nha khoa hoc, @ong nghiép, ban bé va gia dinh.

T6i xin bay 16 16i cam on sGu sdc va kinh trong nhdt t6i PGS.TS. Phan Vin
Kiém va PGS.TS. Bui Hitu Tai - nhitng ngwoi Thdy dé tgn tdm hudng ddn chi day
cho téi vé mdt chuyén moén va tao moi diéu kién thudn loi nhét cho t6i trong subt thoi
gian thuc hién ludn dn.

T6i xin chan thanh cam on ldnh dao va cdc dong nghiép phong Nghién cieu cdu
triic - Vién Héa hoc da luén dong hanh véi nhitng sw givp dé, 10i khuyén va goép y
quy bdu trong viéc thuc hién va hoan thién ludn dn.

T6i xin trdn trong cam on ban ldnh dao Hoc vién Khoa hoc va Céng nghé va
Vién Hoba hoc déa hé tro va tao diéu kién thudn loi cho téi trong quda trinh hoc tdp va
nghién ciru.

Téi xin trén trong cam on, Trung tdm phé Cong huong tir hat nhan — Vién Hoa
hoc — Vién Han ldm Khoa hoc va Cong nghé Viét Nam dd givup 161 trong viéc nghién
ciku phd céng hieéng tie hat nhan trong két qud ciia lugn dn.

T6i xin tran trong cam on, Phong Thir nghiém sinh hoc — Vién Sinh hoc — Vién
Han ldm Khoa hoc va Céng nghé Viét Nam da givip do t6i trong viéc thur nghiém hoat
tinh sinh hoc trong cdc két qud cia lugn dn.

T6i xin trdn trong cam on Vién Nghién cieu dit liéu I6n, Quf Poi méi sdng tao
VINGROUP (VINIF) dd xét duyét cho t6i nhdn duoc hoc bong cia Chwong trinh hoc
béng dao tao tién st trong mude ndam 2024 cia Quy VINIF véi md sd hoc bong
[VINIF.2024.7S.036], tir dé tao diéu kién cho t6i ¢é thém kinh phi dé thuc hié¢n cdc
cdng tdc hoc tdp va nghién ciru.

Téi xin bay t6 long biét on chdn thanh vé sdu sdc nhdt t6i toan thé gia dinh,
ban bé va nhitng nguwoi than da luén luén quan tdm, dong vién va khich Ié téi trong
sudt qud trinh hoan thanh ludn dn.

Xin tran trong cam on!

Téc gia ludn an

Ngé Anh Bing
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MO DAU

Trong nhitng thip nién gan ddy, nhu cau tim kiém cac hop chit c6 hoat tinh
sinh hoc tir tu nhién ngay cang gia ting, dic biét trong bdi canh nhiéu bénh 1y phirc
tap nhu ung thu, viém man tinh, khang thube khang sinh... dang la thach thuc 16n
d6i voi y hoc hién dai. Theo To chirc Y té Thé gidi (WHO), ¢6 t&i 80% dan sb & cac
nuéc dang phat trién van dang phu thudc vao cac san pham c6 ngudn gdc tu nhién
trong cham soc strc khde ban dau. Bén canh do, hon 60% thudc diéu tri ung thu hién
nay co nguén géc tor tw nhién hoac dugc phat trién dua trén cac khung clu tric tu
nhién.

Viét Nam 12 mot trong 16 quéc gia dugce danh gid 13 c6 mirc d6 da dang sinh
hoc cao nhat thé gi61, voi khoang 12.000 loai thyc vat bac cao c6 mach, trong do rat
nhiéu loai duoc liéu c6 tiém ning nhung chua duoc khai thac hodc nghién ciru day
du. Ho Xoan (Meliaceae) bao gdm khoang 50 chi va 600 loai trén thé gidi, riéng &
Viét Nam ghi nhan hon 40 loai, phan bd chu yéu tai cac khu vuc rimg nhiét déi. Cac
loai thudc ho nay ndi bat véi sy phong pht vé hop chit thir cap, dic biét 1a cdc nhom
chét triterpenoid, limonoid, flavonoid, da dugc chung minh cé hoat tinh sinh hoc
manh m& nhu chéng ung thu, khang viém, khang khuan va chéng oxy hoa...

Chi Ngau (Aglaia) va chi Goi (Aphanamixis) déu thudc ho Xoan, cac loai ciia
hai chi ndy di c6 nhiéu tng dung trong y hoc ¢ truyén ¢ Viét Nam va cac nudc 1an
can nhu Trung Qudc, Indonesia... Chi Aglaia gdbm hon 120 loai, trong d6 nhiéu loai
phan b tu nhién tai khu vuc Pong Nam A, trong d6 ¢ Viét Nam. Nhiéu loai Aglaia
da duoc ching minh 13 ngudn phong phu cua cac flavagline - mot nhom chat dic
trung vé cau triic hoa hoc va cac hoat tinh sinh hoc da dang. Bén canh d6, chi
Aphanamixis, mac du sb lugng loai khong qua nhiéu, nhung lai chira cac nhiéu hop
chat nhom limonoid va triterpenoid hiém, ¢6 tiém ning sinh hoc dang ké.

Tai Vi¢t Nam, cac nghién cuu vé thanh phﬁn hoéa hoc va hoat tinh sinh hoc cua
cac loai thudc hai chi thuc vat ndy van con roi rac va thiéu hé théng. Chinh vi thé,
viéc nghién ctru chuyén sau hon vé cac loai thudc chi Aglaia va chi Aphanamixis
khong chi lam phong phii thém kho tang cdc hop chat thién nhién c6 hoat tinh sinh
hoc t6t, ma con mé ra nhiéu co hdi dé tmg dung vao phat trién duoc pham maoi.

T thyc tién d6, toi dé xuat dé tai "Nghién ciru thanh phin hoa hoc va hoat
tinh khang viém in vitro cua hai loai Aglaia odorata va Aphanamixis polystachya,
ho Xoan (Meliaceae)" dugc thuc hién, nham bd sung thém co s¢ khoa hoc vé mit
hoa hoc va hoat tinh sinh hoc cta hai loai thuc vat tiém ning nay, qua d6 dong gop

cho linh vuc nghién ctru thudc c6 nguon goc ty nhién ¢ Viét Nam.



Muc tiéu cia ludn an:
Lam rd duge thanh phan hoa hoc cha yéu, giai quyét cac van dé vé cau hinh tuyét
dbi cua cac hop chat phan 1ap duoc cia hai loai: Aglaia odorata va Aphanamixis
polystachya thu hai & Viét Nam.
Danh gia dugc hoat tinh trc ché NO in vitro trén té bao RAW264.7 cla céc hop
chat phan lap dugc va hoat tinh khang viém dua trén kha ning wc ché cac yéu tb
lién quan nhu iNOS, IL-6, TNF-q... d6i voi mot sé hop chit tiém ning.

Noi dung luén 4n bao gom:
Phan 1ap cac hop chat chinh tir hai loai Aglaia odorata va Aphanamixis
polystachya thu hai & Vi¢t Nam.
Xac dinh ciu tric hoa hoc ciia cac hop chat da phan 1ap duoc bang cac phuong
phép vét Iy hién dai.
Panh gia hoat tinh e ché san sinh NO ciia cac hop chét phéan 1ap dugc, danh gia
kha ning trc ché sy san sinh cac cytokine tién viém IL-6, TNF-a va biéu hién
iNOS cuia cac hop chat tiém nang tir lodi Aglaia odorata va loai Aphanamixis

polystachya.



NHUNG DONG GOP MOI CUA LUAN AN

1. Pi phan 1ap va xac dinh cdu triic dugc 4 hop chat méi tir loai A. odorata 1a
aglaodorata A-C (AO1-A03), aglaodoratin J (AO4), trong d6 3 hop chat AO1-AO3
c6 khung cau tric méi chua timg duge cong bd trude do, con hop chat AO4 1a mot
hop chiat méi thudc nhom chit dic trung flavagline. Cau tric tuyét d6i cta cac hop
chat AO1-AO3 d3 duoc xac dinh bang cic phuong phap pho hién dai nhu IR, 1D va
2D NMR, HR-ESI-MS, ECD két hop véi cac phuong phéap tinh toan Iy thuyét 1*C
GIAO va ECD TD-DFT. Céac hop chat mdi AO1-AO3, AO4 thé hién hoat tinh tc
ché su san sinh NO trén té bao RAW264.7 duoc kich thich boi LPS véi gia tri ICso
tuong Ung 24,3, 22,7, 21,4, 33,1 uM.

2. Pa phan lap va xac dinh duoc 12 hep chdt méi tir loai A. polystachya:
aphanapolystachone A-C (AP1-AP3), aphanamixionolide A-E (AP4-APS8), 11-
methoxysawaranospiroride C (AP9), 6a,9&,10,13-tetrahydroxymegastigmane-3-one
(AP10), 11-hydroxyaphanamixin B (AP11), (2Z,6E,13F)-2,6,13-triene-11,15-
dihydroxyphytanic acid (AP12). Cac hop chit mdi AP1-AP3 14 cac hop chat dime
hoa gitra 2 don vi terpenoid chua tirng dugc cong b6 & céac loai thuc vat c6 mach. Cac
hop chat AP4-AP8 13 cac dan xuét diterpene méi v6i sy xuat hién cia cac nhom y-
lactone/d-lactone, nhom furan-3-one va c6 nguyén tir chlorine. Pay 14 khung cau tric
hiém gip trong tu nhién. Cac hop chat médi con lai thuoc nhidu nhom chat khac nhau.
Cac hop chét phan lap duoc thé hién hoat tinh ¢ ché san sinh NO trén té bao
RAW264.7 kich thich bai LPS véi gia tri ICso tir 1,7-92,4 uM. Dic biét, 3 hop chat
m&i phan 13p tir qua cta lodi A. polystachya 12 AP1-AP3 thé hién tac dung @c ché san
sinh NO t6t nhat v6i cac gia tri ICso lan luot 14 1,7, 3,0 va 5,3 M, nhé hon nhiéu so
v6i chat dbi ching duong L-NMMA (ICso = 31,5 + 2,6 uM). Do d6, ba hop chat nay
dugc lya chon nghién ciru siu hon vé anh huéng cia chiing dén cac yéu td lién quan
dén qua trinh viém gom iNOS, IL-6 va TNF-a. Két qua cho thay ba hgp chat AP1-
AP3 thé hién kha ning trc ché tot iNOS ¢ ca hai mirc ndong d6 nghién ctru 13 2 uM va
10 M. Ba hop chat AP1-AP3 déu thé hién tac dung wc ché san sinh IL-6 & ca ba
nong do thir nghiém 0,4, 2,0 va 10 xM.



CHUONG 1. TONG QUAN
1.1. Tong quan vé chi Aglaia

1.1.1. Gidi thigu vé chi Aglaia

Chi Aglaia 13 mot trong nhirng chi 16n nhat thuéc ho Xoan (Meliaceae), bao
gb6m hon 120 loai d dwgc mé ta [1-3]. Cac loai trong chi nay phan bd chi yéu tai cac
khu vuc nhiét déi, dac bi¢t [a Pong Nam A [4, 5], Nam A, khu vuc Thai Binh Duong
va chau Uc [6]. Chi Aglaia dic biét phong phu tai Malaysia, Indonesia, Thai Lan,
Viét Nam va An Do [7-9] va cling duoc ghi nhan véi tdm loai tai mién Nam Trung
Quoéc [10]. Trong s6 hon 120 loai di biét, khoang hon 65 loai 1a dic hitu cuia Indonesia
[11]. Tai Viét Nam, nhiéu loai Aglaia dugc biét dén voi tén goi "Ngau", thudng gip

trong rung ty nhién va dugc st dung trong y hoc dan gian [12].

Bén canh gia tri sinh hoc va da dang loai, nhiéu loai trong chi Aglaia con dugc
sir dung trong y hoc co truyén tai nhiéu quéc gia chau A. Cac bo phan cia cdy, dic
biét 1a vo than, 14 va ré, thuong dugc ché bién thanh dang thude sic hoidc bot dung dé
hd tro diéu tri cac bénh nhu sbt, cam cum, ho, viém da va vét thuong ngoai da [11,
13]. Viéc str dung céc loai Aglaia trong y hoc truyén thong khong chi phan anh tiém
ning dugc liéu cta chi ndy ma con 1a co s& cho cac nghién ctru hién dai vé thanh

phﬁn hoéa hoc va hoat tinh sinh hoc.

1.1.2. Vi tri, phén logi, diic diém thuwe vit hoc chi Aglaia

Nganh: Magnoliophyta (Mdc lan)

Lép: Magnoliopsida (Hai 14 mam)
Bo Sapindales (B hon)
Ho Meliaceae (Xoan)
Chi Aglaia (Ngau)

Chi Ngau (c6 tén khoa hoc Aglaia) 1a chi da dang nhit thuéc ho Xoan
(Meliaceae), chtra khoang 120 loai, dugc tim théy O cac vung nhiét ddi va can nhiét
déi, c6 phan bd rong trong khu vuc Nam A, Dbong Nam A, Australia va khu vuc Thai
Binh Duong, dic biét & An Do, Thai Lan, Malaysia, Indonesia, Trung Quéc va Viét
Nam [1]. Cac loai Aglaia thudng 13 ciy gb nho dén trung binh, c6 hoa nho, thudng
moc thanh chum va téa huong thom dac trung. Mot s6 loai co gia tri kinh té cao nho
vao gob chét luong tdt va céc hop chit héa hoc c6 hoat tinh sinh hoc manh. Chi nay
duoc biét dén v&i nhiéu loai da dang nhu A. odorata, A. elaeagnoidea, A. silvestris,

A. argentea, A. lawii...
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A. elaeagnoidea
Hinh 1.1. Hinh anh mét sé lodi thuéc chi Aglaia

1.1.3. Nghién ciru vé thanh phén héa hoc ciia chi Aglaia

Véi sy phan bd trai rong cling nhu ¢6 nhiéu Gmg dung trong y hoc cd truyén,
cac loai thudc chi Aglaia da dugc nghién ciru da dang va chuyén sau vé thanh phan
héa hoc. Nghién ctru vé thanh phan hoa hoc dau tién vé cac loai thudc chi Aglaia bat
dau tir nam 1965, véi viée phan 1ap mot triterpenoid thuoc khung dammarane, tir 14
cay A. odorata [14]. T d6 dén nay, nhiéu nghién ctru chuyén sau da xac dinh dugc
mot s6 nhom chat chuyén héa, bao gom flavagline, triterpenoid, sesquiterpenoid,
steroid, alkaloid va limonoid, trong do ndi bat nhit 1a nhém flavagline — vira 1a dac
diém héa hoc chil yéu vira déng vai trdo nhu nhiing hop chat nhan dang vé mit hoa
hoc quan trong hd trg trong dinh loai thuc vat. Cac hop chét nay thé hién phé hoat
tinh sinh hoc da dang, bao gém gay doc té bao, chéng viém, diét con trung, khang
virus, khéng lao va khang ndm. Pang chu y, rocaglamide (1) cling cac flavagline da
duoc xac dinh 1a nhiing hop chét c6 hoat tinh gay doc té bao rat manh, thé hién tiém
nang déy htra hen cho cac nghién ctru sdu hon. Dya trén cac co s¢ dir li€u, to1 da cap
nhat danh muc gdm 366 hop chét tir chi nay, nhiam tao nén tang cho cac nghién ctru
huéng dén viéc tng dung trong twong lai. Cac hop chat dugc dé cap va ngudn gbc
cua chung duoc li¢t ké tai Phuy luc (Trang PLS).
1.1.3.1. Flavagline

Flavagline dugc cho 1 cac dan xuét cua su két hop gitta cac don vi flavonoid
va cinnamic acid. Nhiéu flavagline con dugc cong bd vé6i su xuit hién thém cac don
vi cdu tric khac lién két véi khung co so bang cac lién két amide. Tir nghién ctru dau
tién phat hién ra nhom hop chét nay vao nam 1982 [15], d&én nay, trén 120 hop chat
flavagline d3 dugc phan 14p va cong b tir cac loai thude chi Aglaia. Cac hop chat
nay duoc chia lam 3 khung cu truc chinh bao gém cyclopenta[bc]benzopyran,

cyclopenta[b]benzofuran va benzo[b]oxepine [16, 17] va da duoc xac dinh 1a nhém



chat duy nhat thudc chi Aglaia, do d6 c6 thé coi 16p chit ndy nhu mot dau hiéu vé
hoa hoc dé nhan biét chi nay [16, 18-46].

Cyclopenta[bc]benzopyran OR

Cyclopenta[b]benzofuran Benzo[b]oxepine

Hinh 1.2. Cdc khung cdu triic thuéc nhém flavagline
Con dudng sinh tong hop duoc dé xuat giita 3 khung ciu trac ciia nhom flavagline
duoc trinh bay nhu Hinh 1.2 [47].
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A52 R=OCHj, A”
A53 R=H, A°

OCH;

A27 R,=OH, Ry=H, R;=OCH,
A28 R =OH, R,=CO,CHj, R;=OCHj

OCH; HNT N
\ o
H,yCO o
\
A e,
OCH;
H;CO 0}

\
OCH;

A46 R,=CHNH,, R,=OH
A47 R,=H, Ry=Et

A54 R=H
A55 R=OH

OH



0
OCH;
OCH, A72 H-3a, H-4B
A69 R, =OH, R,= -CO-CH,CH(CHj3), A73 H-3f, H-4a.
A68 A70 R;=OAc, R,= -CO-CH,CH(CH3),
A71 Rj=OH, Ry= -CO-CH=C(CH3),
0
(CHy),—NH
dzo
OCHj, OCHy
A78
AT6 A77R,=OH, Ry=Ry=H, Re=OH  3S,4R,10R,135
, R;=OH A79 R,=OCHj3, Ry=R;=H, R;=OH 3RA4S,10R,13R
A80 R,=OCHj, R;=R;=OH, Re=H 3R4S5,10R,135/R
OCH;
OH
H;CO
R ;
2 N,
o n/ (CH;
= (o} Ry
OCH;
OCHy OCH; A85R,=OH Ry=H R;=CO,CH,
A82 R|=OH, Ry=H A4 A86 R=H R,=OH R;=CH,0H
A83 R,=H, R,=OH

]) 0

(CHy), @R R

H;CO \J\ e 4 3

‘ oo 0 e

N
R ARg&H Y n/ (CHy)s
B R,~OH H o
OH
% Y OCH;§

OCH; ¢ A87 R,=OH, R,=H, Ry=A, H-34, H-4ar
A92 R=A A88 R =H, R,=OH, Ry=A, H-34, H-4a

A89 R;=R,=0, Ry=A, H-3f, H-4
R A90 R,=H, R,=OH, Ry=C, H-3, H-48

| A91 R,=H, R,=OH, Ry=B, H-3a, H-4

oH HN—(CHa)s

\ o
HO™ .

HO.

A94 R=CH, A96 A97 R,=OH, R,=H on A%
OH  A95 R=CH,CH;

A98 R,=H. R,=OH

A101 R;=OAc, Ry=H, H-34, H-4a, 13§ OCH, Q
OCH; A102 R,=H, R,=OH, H-34, H-4a, 13§ A104 R,=OH, R,=H A106

A103 R,=H, R,=OH, H-3a, H-43, 13§ A105 R,=H, R,=OH OCH;,



A110 R =OH, Ry=H, Ry=H 10R 195
Al11 R;=OAc, Ry=H, Ry=H 10R
A112 R;=R,=0 Ry=OH

Al14 R,=Glucose, R,=CH3, Ry=CHy
A115 Ry=H, Ry=H, Ry=H

OCH;  Al18 13R, 19S A120 R=OAc
A119 138 Al121 R=OH

1.1.3.2. Triterpenoid

Nghién ctru dau tién vé hop chat triterpene khung dammarane tir 14 cta loi A4.
odorata vao nim 1965 d3 phat hién hop chét aglaiol (A123) [14]. Tt d6 dén nay, 105
hop chét tritrerpene di dugc xac dinh va phan loai thanh 9 dang khung bao gom:
dammarane, cycloartane, tirucallane, apotirucallane, ursane, glabretal, lupane,

baccharane va protostane. Trong d6, cac hop chit thuoc nhém dammarane 1 phd bién
hon cé [2-4, 6, 8-10, 36, 48-70].

OH
H
A123R= w{ﬁ\
e}
\ OH
AI24 R=
o A130 A*?8 Ry=H, 245
A131 A*?8 Ry=H, 24R
H o ., R, A132 R,=OH, R,=H, 24§
{ z
o, P ¥ AI133 R=OH, Ry=H, 24R
AL25 R /l_$ A126 R= A127 R,=0, Ry=a-H, Ry=H, R,=OH A134 A%, R —CHL. 24R
HO HO A128 R,=0, Ry=a-H, R;=OH, R4=H wag L
A129 R,=-OH, -H, R=4-H, Ry=H, R,=OH AL35 A™, R;=CH;, 245

OH R,

A142 R =4-OH, a-H, Ry=OH, Ry=H, 25(26)-cnc
AL36 R =R,=H AI138 R,=0, Ry=a-H A143 R,=4-0H, a-H, Ry=¢-OH, Ry=OH
A137 R —CIL. RoeH A139 R,=0-OH, #-H, Ry=~OH A144 R =B-OH, o-H, R,=-OH, R;=OH

ree A140 R,=0, R,= ~OH A145 R,=0, R,=f3-OH, R;=OH




A148 R=H
A149 R=CH; A150 R=0
A153 R=0, 22(23)-ene

A154 R=a-OAc, -H, 22(23)-ene

A151 20R
A152 208

A159 R;=f-OH, &-H, R,=OH, R;=OMe
A160 R,=3-OH, a-H, R, R3=-0C(Me),0
A163 R,=p-OH, a-H, R,=OH, Ry=H, 25(26)-ene

o

A164 R,=-OH, a-H, R,=OH, Ry=H, 24(25)-ene
A165 R,=-OH, S-H, R,=Ry=H, 24(25)-ene
A167 R;=4-OH, a-H, R,=OH, R;=0,H, 23(24)-enc
A168 R,=4-OH, o-H, R,=OH, Ry=H, 24(25)-ene

0
CH; Am@)k
Hye” e ™0

A170 A172 A173 A176
Rs

A174 R,=R,=0, R,=CH,0H, Ry=H, Rs=OH
A175 R;=$-OH, a-H, R,=CH,OH, R;=H, R4=-OH, a-H, Rs=H
%Rz A179 R|=f-OH, a-H, R,=CH,OH, R3=H, R4=OH, Rs=OH

A180 R,=4-OH, a-H, R,=CH3, R;=H, R,=OH, Rs=OH

A181 R;=$-OH, a-H, R,=CH3, R;=H, R4=OH, Rs=OH

A182 R;= =0, Ry=a-OH, R;=4-OH, R;=OH

A192 Ry=-0H, a-H, Ry=H, Ry=H, R,=H, Rs=00H, A% A178 R;=H, FOH, R;=OH, Ry=c-OH, R;=2-OH, Rs=H
A193 R=-OH, a-H, Ry=H, Ry= ~OOH, R4;=H A187 Ry=0, Ry=H, Ry=H, Ry=H, Rg=H, A* st
A194 R,=0, Ry=CHj, Ry=H, R = =CH,, Rs=H A188 R,=H, f-OH, Ry=H, R;=H, R,=H, Rs=H, A>* >

A177 R;=0, R,=OH, Ry=0-OH, R,=a-OH, Rs=H

Ry

R

A183 R=B-OH, a-H, R,=CHj, Ry=CHj, R;=CHj, Rs=OH, R¢=CHj, A>>?*
A184 R =B-OH, a-H, R,=CH3, Ry=CH3, R;=CHj, Rs=-, Rg=CHj, A?»?°
A185 R,=B-OH, o-H, R,=CH,OH, R3=CHj;, R;=CHj, Rs=-, Rg=CHj, A>* >
A186 R,=0, R,=CH;, Ry=~OH, R,=CH3, Rs=H, R¢=CH,OH, A?*2¢

A189 R,=0, R,=CH3, R;=COOH, R4=CHj, A>3

A190 R,= B-OH, a-H, R,=CH3, Ry= - CHO, R,=CHj,, A>3

A191 R,=0, R,=CHj, R3=0, R4=H, A%
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A197 R;=H, R,=-OMe, 14-/-Me, A”*
A198 R,=H, R,=a-OMe, 14-p-Me, A™*
A204 R =OH, R,=-OMe, A'*!3

A205 R;=OAc, R,=-OMe, A'413
A206 R ;=OAc, Ry=a-OMe, A'413

,,,,,

,,,,,

" i OR " A199 R=H o -1 2 A201 R=H %,
z A200 R=Ac % 0 A202 R=Ac A203

II T A210 R|=C, Ry=A
A207 R,=A HO H R
£ OR,  A209R,~C 0 2

T A213 R =R,=A
A214 R,=R,=C

HO'

A217 R=H, A221 R|,R,= S-epoxide

A218 R-0 A219 A220 // A222 R;=OH, R,=OH HO>/

1.1.3.3. Sesquiterpenoid

Tinh dén nay, cac hop chit sesquiterpenoid di dugc phat hién trong chi Aglaia
va phan loai thanh sau khung cdu trac chinh, bao gém isodaucane, caryophyllane,
aromadendrane, cadinane, eudesmane va guaiane. Trong do, isodaucane 1la nhom
chiém ty 18 cao nhat vé sd luong hop chit dugc phan lap. Tong cong hon 30
sesquiterpenoid khac nhau da duoc ghi nhan tir nhidu loai Aglaia, chu yéu phan lap
tir vo than, canh va 1a. Pang chii y, mot sd khung cdu triic nhu guaiane va nor-
sesquiterpenoid chi méi duoc béo cdo gan day va la nhitng phét hién lan dau trong
chi nay [16, 36, 50, 51, 55, 66, 71-78].
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A232 R,=CHj, R,=OH, Ry=H, R;=H
A233 R,= =CH,, Ry= -, R;=OH, Ry=H
A234 R,=OH, R,=CH,, Ry=H, R;=H
A235 R =H, R,=OH, R;=0OH, R,=H
A236 R,=CH,, R,=OH, Ry;=CHj;, R;=H
A237 R,=OH, R,=CHj, Ry=OH, R,=H

A231
0 :\\OH
N -t i CHO
0 : ) P h i
2 cHo A A
A238 A241 A242 A243

CHO

0
H H
0 R OH
A250 OH  A251 A252 A253R=0
R, R, A254 R=H,

A257 R;=OH, R,=CH;,Ry= =0, R,=H
A258 R,=OH, R,=CH3,R;=CHj, R4=OH
A261 R;=OH, R,=CH;,R;=CHj, Ry=H
A262 R,=OH, R,=CH,OH,R;=CH3, R,=H
A263 R,=CH,OH, R,=OH,R;=CHj, R,=H

1.1.3.4. Limonoid

Céc hop chit limonoid — vén 13 thanh phan dic trung ctiia ho Meliaceae — duoc
phat hién véi s6 lwong khong nhiéu trong chi Aglaia. Cho dén nay, khoang 20
limonoid dd duoc phan 1ap tir mot s6 loai, chu yéu tir v6 than va qua. Cac cdu trac
bao gdm limonoid dang nguyén ven va cac bién thé nhu A/D-ring-seco, D-ring-seco
va A-ring-seco. Pac biét, mot s6 limonoid c6 khung ba vong 3/6/6 chua tung duoc
bao céo trude day da duoc xac dinh tir qua cia A. edulis. Nhitng phat hién nay cho
thdy limonoid tuy khong pho bién trong chi Aglaia, nhung lai thé hién sy da dang vé
khung carbon [49, 73, 79-82].




R

A278 R;=0-OAc, R,=OAc
A279 R,=B-OAc, R,=H

@0

A269 R;==0 Ry=OAc A273 R=OAc
A270 R,=OH R,=OAc A274R\=H
A271 R;=OAc R,=OAc
A272R;=OH A!?

A275 R =Ac, Ry= Ac
A276 R =Ac, R,=H
A277 Rj=H, Ry=Ac

"0 A¢

A282 R,=OH
A283 R;=H

A284 A285 A286

1.1.3.5. Steroid

Téng cong 54 steroid dd dwgc phan lap tir cac lodi Aglaia, duoc phan loai
thanh bén nhém ciu trac chinh gdm: pregnane, androstane, cholestane va
stigmastane. Trong do6, pregnane chiém wu thé vé sb luong, dugc phat hién chu yéu
tu 14, vé than va canh cta céc loai Aglaia, véi mot s6 cAu tric méi duoce xac dinh cau
hinh tuyét d6i nho phén tich phd ECD va X-ray. Sau d6 13 nhom stigmastane, chiing
duoc phan 1ap chii yéu tir A. rubiginosa, A. exima, A. argentea va A. lawii, trong d6
nhiéu hop chat mang hé lién hop a,f-unsaturated ketone va nhom hydroxyl. Cac dan
xuat androstane va cholestane dugc phan 1ap véi s6 luong han ché tir A. rubiginosa
va A. angustifolia. [52, 58, 63, 65, 73, 78, 83-90].

H;CO,,

H 0\\‘\\...

A290R,=OH R,=H
Ry A291R=H R,=OH
A287 R,=B-OH, 0-H, R,=B-OH, a-H, Ry=H, Ry=H, R¢=CHj, 17(20)-cne
A288 R,=B-OH, 0-H, R,=B-OH, a-H, Ry=CH3, R;=H, Rs=H

A289 R, =B-OH, o-H, R,=B-OH, a-H, Ry=H, Ry=H, Rs=CH,

A293 R =a-OH, B-H, Ry=a-OCHs, B-H, Ry=H, R;=H, Rs=CH,

A295 R,=a-OH, B-H, Ry=H, Ry=H, R,=H, Rs=CH, 17(20)-ene

A298 R,= =0, R,=H, Ry=H, R,=H, Rs=CHj, 17(20)-ene

A299 R,=B-OH, -H, Ry=H, Ry=B-OH, R,=H, Rs=CH, 17(20)-cne
A300 R,=B-OH, 0-H, R,=B-OH, a-H, Ry=-OH, Ry=H, Rs=CH,

A302 R,=B-OH, 0-H, Ry=B-OMe, a-H, Ry=H, R,=H, Rs=CH;

HO\\\‘“"

i A297
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A304 R=OH
A305 R=H

OH  A307R-OH A310 R=H,

A308 R=H A313 R=0 A311 R=0-glucopyranoside
A315 R=0-oleate
A316 R=6'-0-oleayl-O-B-glucopyranoside
A317 R=0-glucopyranoside, 22-ene

A309 R;=a-Ac, Ry=H, Ry=a-ethyl
A312 R;=-OH, R,=a-OH, Ry=B-cthyl

A314 A318R;=H R,=OH R;=H
A319 R=R,=0 Ry=H
A320 R=R,=H R;=OH A323 R=H

A321R=H R,=OH A324 R=OH

A322 R;=R,=0

A328 R=a-OH
A329 R=B-OH

R

A330 R=p-OH A336 R=OH

A331 R=0-OH A3ITR=H %
,,,,,, o

A332 R,=CH; Ry=H R,=OH
A333 R;=CHj, R=H R;=H
A334R;=CH,CH; Ry=H R;=H
Ry A335R,;=CH,CH; R,=OH R;=H

A338R,;=OH R,=OH R;=A-OH R,=H Rs=OH Rg=H R,=CH,CH,
A339R,=OH R,=OH Ry=a-OH R,=H Rs=OH R¢=H R;=CH,CH,
R, A340R;=OH R,=H R;=f-OH R,=OH Rs=OH Rs=H R,=CHj

1.1.3.6. Hop chdt amide

Khoang 30 hop chit, chi yéu thuoc nhom bisamide-type, da duoc phan lap tir
nhiéu loai khac nhau thudc chi Aglaia. Trong nhiéu trudng hop, cac hop chat amide
nay 1a mot phan cdu trac lién két véi khung co ban cua nhém flavagline. Bén canh
d6, mot sb hop chat amide tir chi Aglaia con chta luu huynh hoic mang khung
diamide, dugc xem la dac trung hoa hoc dang cha ¥ va cé gia tri trong phan loai thuc
vat hoc chi Aglaia [29, 32, 38, 72, 91-97].
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0 HO
H 0
\ 0 S AN R \
N
N T N N/\/\/N
Ry 4 B N 0 H
AN
H,C NAO AMIR= 2N\"p  A347 R=-CH,Ph-OH A3dd 0
1 A348 R=-Ph-OH
R2|\l

..... A346 R— )&\/&I/O A349 R=-Ph

o
A342 R|=OH, R)=CH;3, R;=H H
A343 R;=CHj, R,=H, Ry;=H P N\/\/\ OH
A361 R |=H, R,=H, R;=CHj; T}t[l
(o} OH O
H A351
— N\/\/\
N
H
o

(0]
/\)L g \ SCH
A350 /\/\/ 3
HyCS E W

A354 0]
(0]
N |
/\/\/N R
u T ’
A352 R=Ph ] R D
A353 R= /\/SCH3 1 \ 0 / N
R. 0
2 / 3
OH A362
H NH
A HN
HN
| N \
H Co \ = N
co Y

H R 0

QZ‘ o}
A356 R;=CH;, R,=CH, o AN
W H S
A357 Re rﬂ‘r>f< A359 Ry=H, Ry=-"""\ /
HiC  CHj S
A363 2'R

A360 R,=H, Ry= ~ 0

7(: A3642'S
A3sgr= H
H

0 CH, 0 0
‘ N N ‘ N/Y\H/Yk
/g OH /g OH OH
N 0
o
A366

A365

OH OH OH OH

1.1.4. Nghién ciru vé hoat tinh sinh hoc ciia chi Aglaia

Nhiéu loai thudc chi Aglaia d3 duogc sir dung trong tir 1au trong y hoc ¢d truyén.
Vi du nhu loai A.odorata duoc biét dén trong y hoc dan gian ¢ Thai Lan, Indonesia
va Vi¢t Nam véi cong dung chira ho, gidam viém va hd tro diéu tri tim mach [6, 98],
hodc nhu vo than cy va hoa cua lodi 4. eximia va A. argentea dugc st dung dé diéu
tri sot, tiéu chay, bam tim va cac bénh vé da tai Indonesia [99]. Cac cao chiét va hop
chat tir chi Aglaia da thé hién hoat tinh sinh hoc nhu gay doc té bao, khang viém, diét
con triung, khang nim, chéng lao va khang virus [6, 8, 42, 75, 100-103].

1.1.4.1. Hoat tinh gdy doc té bao
Hoat tinh gdy doc té bao cta cac hop chat phan lap tir chi Aglaia d3 duoc ghi

nhan trong nhiéu nghién ctru.
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Trong nhitng nghién ctru dau tién, hop chat rocaglamide (A1) tir can chiét
chloroform ctia A. elliptifolia d thé hién hoat tinh chdng bach cau déng ké trén dong
té bao P388 [15]. Wu cung cong su di tién hanh thir nghiém ddc tinh té bao cia hai
hop chat A1 va aglafolin (A4) trén nhiéu dong té bao ung thu khac nhau nhu HCT-8
(ung thu rudt két), KB (ung thu biéu mo), P-388, RPMI-7951 (ung thu da), TE-671
(té bao u nguyén bao tiy) va A-549 (ung thu phoi), cho thay kha ning thé hién hoat
tinh cao véi gia tri ICso & khoang nong do rat thap (ng/mL) [104]. Muoi hai hop chét,
bao gdm A1 va rocaglaol (A5), thé hién hoat tinh gay doc té bao 16 rét trén cac dong
té bao ung thu ngudi nhu SMMC-7721 (ung thu gan), SW480 (ung thu dai trang),
MCF-7 (ung thu vit), HL-60 (ung thu bach cau) va A-549 véi gia tri ICso trong khoang
0,007 dén 0,095 uM [101]. Trong mot nghién ctru khac, hop chat A5 cing voi bay
dan xuit khac cho thiy hoat tinh gay doc té bao manh trén dong té bao HT-29 voi gia
tri EDso dao dong tir 0,0007 dén 0,056 uM, trong d6 chat A5 thé hién tic dung manh
nhat [16]. Ngoai ra, hop chat A5 ciing duoc bao céo thé hién doc tinh manh véi gia
tri ICs0 0,05 ug/mL trén dong té bao KB [52].

Trong mot nghién ciru vé loai 4. crassinervia, cac thir nghiém hoat tinh di cho
théy A5 thé hién hoat tinh gay doc té bao rat manh trén cac dong Lul (té bao ung thu
phoi), LNCaP va MCF-7 véi EDs lan luot 0,006; 0,01; 0,004 ug/mL va c6 d6 chon
loc cao (>330 1an) so v&i té bao HUVEC, tuong duong véi cac ddi chimg paclitaxel
va camptothecin. Cung trong két qua nghién ctru do, hop chét aglaiaglabretol B
(A221) da dugc cong bo thé hién hoat tinh gay doc trung binh trén cac dong té bao
Lul, LNCaP va MCF-7 (EDso = 0,5-2,6 ug/mL) va trong thur nghiém hollow fiber in
vivo, hop chat nay trc ché su phat trién té bao MCF-7 ciy phiic mac t&i 66,2% & licu
25 mg/kg, nhung khong hi¢u qua vdi cac dong khac. Khong ghi nhan doc tinh dang
ké trén chudt ngoai trir khi ding liéu cao 50 mg/kg (gdy tir vong & 2 ca thé) [2]

Hai hop chét thudc nhom cycloartane, argenteanone A va B (A176 va A177)
cho thay hoat tinh gay ddc té bao trén dong té bao KB véi gia tri ICso lan lugt 13 7,5
va 6,5 ug/mL [62].

Mot s6 dan xuit flavagline c6 hoat tinh manh ciing dugc phan 1ap tir can chiét
ethanol cia hat A. argentea va vo than A. forbesii. Trong sb6 do,
didesmethylrocaglamide (A46) c6 thé hién hoat tinh trén dong té bao KB véi gia tri
ICso dat 0,006 ug/mL.

Céc hop chét argentinic acid A—I (A207—A215), thudc nhom triterpenoid loai
3,4-secoapotirucallane, dugc phan 1ap tir A. argentea thé hién hoat tinh gay doc té
bao KB voi gia tri ICso dao dong tir 1,0 dén 3,5 ug/mL [68].
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Céc dan xuat ciia hop chét rocaglate c¢6 chira don vi dioxanyloxy — silvestrol
(A22) va episilvestrol (A23) thé hién hoat tinh gdy ddc té bao manh, trong d6 A22 c6
EDso 1an luot 13 1,2 nM (Lul), 1,5 nM (LNCaP), 1,5 nM (MCF-7), 4,6 nM (HUVEC),
manh hon khoang ba 1an so v6i A23 véi EDso 13 3,8 nM (Lul), 3,8 nM (LNCaP), 5,5
nM (MCF-7), 15,3 nM (HUVEC), va tuong duong paclitaxel (2,3—4,7 nM trén céc
dong té bao ung thu). Trong thir nghiém in vivo trén chudt, hop chat A22 wc ché su
phat trién té bao KB tir 11,6 — 63,2% & khoang phtic mac (ip — intraperitoneal) va 0—
26,8% ¢ dudi da (sc — subcutaneous); té bao LNCaP 14,9-82,5% (ip) va 12,4-15,7%
(sc); té bao Col2 20,5 — 76,9% (ip) va 4,7 — 23,4% (sc), ma khong gay sut can dang
ké. Trén mo hinh bach cau P388 dudng ip, hop chit A22 & liéu 2,5 mg/kg/ngdy trong
5 ngdy gilp tang thoi gian séng véi T/C dat 150%, dong thoi van cho thay hiéu qua
(T/C = 129%) khi tiém tinh mach v&i cing tong liéu nhung chia 2 lan/ngdy trong 5
ngay [45].

Céc dan xuat rocaglate dugc phan 1ap tir 14 ctia A. perviridis, bao gom ca A22,
da cho thay hoat tinh gay doc trén bén dong té bao ung thu ¢ ngudi: HT-29, MCE-7,
HL-60 va Hep-G2, véi gia tri ICso tir 8,0 dén 15,0 nM [8, 9]. Mot nghién ciru khac vé
hop chat A22 cho thay hop chat nay c6 kha ning cam tng qué trinh apoptosis thong
qua con dudng ty thé/apoptosome trén dong té bao LNCaP ma khong can su hoat hoa
caspase-3 hodc -7 [105].

Foveoglin A (A74), mot hop chat flavagline c¢6 khung
cyclopenta[h]benzopyran, cho thiy hoat tinh gay doc té bao manh trén ba dong té bao
ung thu 1a MCF-7, LNCaP va Lul véi gié tri ICso trong khoang tir 1,4 — 1,8 M [30].

Bdn hop chit flavagline A56-A59 va mot dan xuat twong tu episilvestrol 13
A60 d3 duogc thir nghiém hoat tinh gy doc té bao trén cac dong té bao ung thu HT-
29 va PC-3 (ung thu tuyén tién liét). Két qua cho thay chi c6 hop chat A60 thé hién
hoat tinh, voi gia tri ICso 14 2,3 4M d6i voi ca hai dong té bao trén [44].

Céc hop chét thu dugc tir 1oai 4. edulis da dugc thir nghiém hoat tinh trén cac
dong té bao LNCaP, Lul, HUVEC va MCF-7. Trong d6, cac flavagline c6 khung
benzofuran gdm 1-O-acetylaglaroxin A (A25), 1-O-acetyl-3'-methoxyaglaroxin A
(A26) va aglaroxin A (A30) thé hién hoat tinh manh in vitro, v6i gia tri EDso tir 0,001
dén 0,8 ug/mL [29].

Hai hop chét eximiamide A (A369) va eximiamide B (A370) duoc phan 1ap
tir vo cy A. eximia cho thiy c6 hoat tinh gy doc té bao trén dong té bao P-388, véi
gi tri ICso 1an luot 14 1 7,6 ug/mL va 1a 8,5 ug/mL [97]. Ciing tir loai A. eximia, hop
chat 24E-cycloart-24-en-26-o0l-3-one (A187) di dugc cong bd thé hién hoat tinh gay
doc té bao in vitro trén nhiéu dong té bao ung thu nhu A-549, HT-29, SK-MEL-5
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(ung thu da), MCF-7, BxPC-3 (ung thu tuyén tuy), Hep-G2 (ung thu gan), DU-145
(ung thu tuyén tién liét) va MDA-MB-231 (ung thu biéu mé tuyén vu). Trong do,
hop chat nay c6 hoat tinh tt nhat dbi voi dong té bao HT-29, véi gia tri ICso 14 11,5
UM [88, 106].

Hop chét argentinin A (A266), dugc phan 1ap tir A. argentea, cho thiy kha
ning gy doc té bao cao nhat d6i voi dong té bao P-388, véi gia tri ICso 1a 3,05 uM
[89]. Céac triterpenoid thugc nhom dammarane va sesquiterpenoid thuoc nhoém
caryophyllene, phan l4p tir A. argentea va A. harmsiana, ciing cho thay hoat tinh gay
doc té bao twong tu [59, 71].

Céc sterol aglabbrone A, C, E-H va J (A332, A334, A336-A339, A341), duoc
tinh ché tir 4. abbreviata, thé hién hoat tinh chdng bénh bach cau tbt trén cac dong té
bao bénh bach cau dong hong cau ngudi (HEL) va dong bach ciu man dong tiiy ngudi
(K562), voi cac gia tri ICso tir 2,29 + 0,18 dén 19,58 + 0,13 uM. Pang cha ¥, tit ca
cac hop chat dugc phan 1ap déu cho thay doc tinh thap ddi v6i dong té bao gan nguoi
binh thuong [78].
1.1.4.2. Hoat tinh khang viéem

Nghién ctru tach chiét phan doan chloroform tir canh cdy cua lodi A. perviridis
da tim thay cac hop chét bisamide. Cac hop chat nay duoc khao sat vé kha nang
ché su san sinh nitric oxide (NO) trong céc té bao RAW264.7 kich thich bang LPS.
Perviridamide (A350) va 4-hydroxy-pyramidatine (A351) cho thiy hiéu qua trung
binh, véi gia tri ICso lan luot 13 65,3 va 83,4 ug/mL, trong khi cac hop chét con lai
thé hién hoat tinh yéu hoac khong c6 hoat tinh [96].

Mot nghién ctru ciia tic gia Yodsaoue cing cong su da béo cdo rang cin chiét
methanol ctia 4. odorata thé hién hoat tinh Grc ché manh qua trinh san sinh NO do
LPS kich thich trén dong té bao RAW264.7, véi gia tri ICso 13 5,2 ug/mL. Trong d6
hop chit 24R,25-dihyroxydammar-20-en-3-one (A145) va aglaxiflorin D (A68) thé
hién hoat tinh manh nhat, ICso 1an luot 1 3,1 va 2,1 4M, vuot troi so v6i dbi ching
indomethacin (ICso = 14,5 uM). Hop chét aglaxiflorin D (A68) ciing thé hién kha
ning trc ché manh nhat d6i véi hoat tinh trc ché qua trinh giai phong PGE trén té bao
RAW264.7 (ICs0 = 2,6 uM) [6].

Bdn hop chét aglabbrone A, D, H va J (A332, A335, A339 va A341) cho thiy
tac dung tot dbi vé6i thur nghi¢m hoat tinh trc ché san sinh NO, voi gia tri [Cso tr 7,15
+0,16 dén 27,1 £ 0,37 uM [78]. Hai triterpene, roxburghiadiol A (330) va B (A331)
thé hién tac dung chdng viém rd rét trong ca mé hinh viém cip va viém man trén

chudt, vo1 hi¢u qua tc ché phu chan dat 81% va 69% & lidu 25 mg/kg, vuot troi so
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v6i ibuprofen 100 mg/kg. Nhitng két qua nay cho thdy tiém niang chong viém manh
ctia hai hop chit nay [107].

Trong mot béo cao gan day, nhom nghién ciru tir Trung Qudc da cong bd cac
hop chit phan 1ap tir chiét xuat canh va 1a loai A. odorata thé hién hoat tinh chéng
viém than kinh rd rét. Cac dan xuat flavagline c6 khung cyclopenta[b]benzofuran trc
ché san sinh NO trong té bao tiéu than kinh dém BV-2 véi1 1Cs & néng d6 nanomol
(2-100 nM), manh gap 400-20.000 1an so v6i ddi chirg minocycline (ICso = 41,34
uM). Mot sb cyclopenta[bc]benzopyran va flavonoid ciing cho thy hoat tinh tot (ICso
=1,74-38,44 uM). Bac biét, hop chat A5 duoc chirng minh 1a c6 kha nang trc ché su
hoat hoa cua vi than kinh (microglia), su biéu hién mRNA cua iNOS, TNF-a, IL-1B
va IL-6, ciing nhu sy phosphoryl hoa ctia NF-kB ¢ chudt duoc xir Iy bang LPS. Nhom
tac gia cho rang nhom thé aromatic tai vi tri 38 cta cu tric benzofuran flavagline,
chang han nhu flavodorin A (A29), dong vai tro quan trong dbi véi hoat tinh sinh hoc
nay [32].

Ba hop chét steroid thudc nhom pregnane dugc phéan lap tir 4. lawii, bao gdm
3-epi-dyscusin C (A290), 3-epi-lansisterone E (A291), va (Z)-2a-hydroxyaglawone
(A292), thé hién hoat tinh chong viém duoc danh gia thong qua kha ning trc ché san
sinh NO véi gia tri ICso dao dong trong khoang tir 4,47 + 0,36 dén 7,67 + 0,46 uM
[83].

Céc hop chat duoc phéan 1ap tir A. perviridis, bao gdm bdn glycoside flavagline
(aglapervirisin J-M, A93-A96) va hai bisamide (aglaiamide O-P, A353-A354), da
duoc danh gia hoat tinh trong mé hinh kich tng viém trén dong té bao RAW264.7.
Két qua thir nghiém kha ning wrc ché san sinh NO cho thay cac glycoside flavagline
c6 tac dung yéu, trong khi hai hop chét bisamide (A353-A354) thé hién hoat tinh trc
ché NO manh, v&i gié tri ICso nam trong khoang 7.4 dén 19,5 uM [38].
1.1.4.3. Tac dung diét con trung

Céc hop chat dugc phan 1ap tir chi Aglaia, dic biét 1a nhom flavagline, da thé
hién ro0 rét tdc dung diét con trung. Cuy thé, hop chat A1, dugc phan lap tur canh cua
A. odorata, dd dugc biét dén voi kha ning trc ché sy phat trién cia 4u tring siu xam
(Peridroma saucia) va siu khoang chau A (Spodoptera litura) [108]. Ngoai ra, hop
chat A4 ciing cho thay hiéu luc diét con tring manh mé d6i véi P. saucia [19].

Trong mot nghién ctru khac, A1 cing sau dan xuit khac déu thé hién tac dung
diét con tring manh & thi nghiém trén Au trung cia su khoang Spodoptera littoralis.
Trong s d6, A1 13 hop chat c6 tac dung manh nhat véi gia trj LCso 14 0,9 ppm, tuong

duong v6i chat dbi ching duong azadirachtin [34].
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Hai flavagline, pannellin (A6) va 1-O-acetylpannellin (A7), phan lap tir nhiéu
bd phan cua A. elaeagnoidea, ciing cho thiy tac dung rd rét dbi voi S. littoralis va sdu
do phwong Bic (Lymantria dispar), v6i azadirachtin 1a chat d6i chtng [21]. Hop chét
A1 dugc phan lap tr A. roxburghiana, da dugc chimg minh c6 tac dung diét con trung
manh ddi v&i Diabrotica balteata, S. littoralis, Heliothis virescens va Plutella
xylostella [33].

Céc dan xuét rocaglamide dugc thir nghiém ddc tinh trén sau non S. littoralis,
trong d6 1-O-acetyl didemethylrocaglamide (A13) cho thiy tac dung manh nhét voi
LCso = 1,97 ppm va ECso = 0,14 ppm, gin twong duong véi chat ddi chimg
azadirachtin [23]. Cac dich chiét tir 14 va canh cua A. odorata chita tim dan xuét
rocaglamide c6 tac dung di¢t sdu khoang S. littoralis, véi gia tri ICso tur 1,0 dén 0,8
ppm [22].

Nhi€u dan xuat rocaglamide khac dugc phan 1ap tir qua cua A. elliptica va la
clia A. harmsiana ciing cho thay hiéu luc diét con tring cao ddi v6i u tring non cua
S. littoralis. Trong s6 nay, didesmethylrocaglamide (A46) 1a hop chat c6 hiéu luc
manh nhat, véi gia tri ECso va LCso 1an luot 1a 0,05 ppm va 0,8 ppm, twong duong
v6i azadirachtin — chat d6i chung duwong [21].

Téng cong mudi mot hop chat thude nhom rocaglamide duge phan 1ap tir vo
ciy A. spectabilis cho thdy hoat tinh diét con tring manh dbi véi au tring non cua
Spodoptera littoralis, trong d6 A4 va A34 (C-3'-hydroxymethylrocaglate) 1a hai hop
chit c6 hoat tinh manh nhét, véi hiéu qua twong duong voi d6i chung duong
azadirachtin — mot loai thudc trir sdu ¢6 ngudn goc tu nhién [24]. Ngoai ra, bén dan
xut rocaglate tir loai A. oligophylla déu thé hién hoat tinh diét con tring manh ddi
v6i S. littoralis, v6i gia tri LCso dao dong tir 2,15 dén 6,52 ppm [25].

Nghién ciru vé thanh phan hoa hoc va hoat tinh sinh hoc cua 14 ciy A.
dasyclada d3 xac dinh nam dan xuét cta rocaglamide. T4t ca cac hop chat nay déu
dugc thtr nghiém kha nang diét con trung thong qua phép thu sinh hoc trén S.
littoralis. Dang chi y, A1 dugc sir dung 1am d6i ching duong, trong khi cac hop chét
con lai khong thé hién hoat tinh diét con tring & nong do 1én dén 50 ppm [27].
1.1.4.4. Tdc dung khdng nam

Céc hop chat dugc phan lap tir A. elaeagnoidea d3 duoc thir nghiém kha ning
khang ndm bang phuong phap sic ky 16p mong co chi din sinh hoc (TLC
bioautographic assay) ddi voi loai ndm Cladosporium cucumerinum. Trong sb d6, chi

c6 hop chat A4 thé hién tac dung khang lai loai ndm nay [49].
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Téng cong tam hop chit thuéc nhom flavagline, dugc phan lap tir 4. edulis, A.
elaeagnoidea va A. odorata, di duoc danh gia tac dung khang nam d6i véi Alternaria
citri, Fusarium avenaceum va Pyricularia grisea. Két qua cho thdy rocaglaol (A5) 1a
dan xuat benzofuran cé hoat tinh manh nhat, trong khi cac hop chat con lai khong
cho thay hi¢u qua dang ké ngay ca & nong do thir nghiém cao nhat [109].
1.1.4.5. Hoat tinh khang virus va khang lao

Tir loai A. forbesii da phan 1ap duogc tié cac hop chit thudc nhom benzopyran,
steroid, triterpen va sesquiterpen. Cac hop chat ndy di dugc danh gia hoat tinh khang
lao in vitro d6i voi chung Mycobacterium tuberculosis H37Ra. Trong d6, des-
acetylpyramidaglain A (A82) dugc ghi nhan 13 hop chat c6 hiéu luc manh nhét, véi
ndéng do6 trc ché t6i thiéu (MIC) 1a 25 ug/mL, so sanh voi cac chat d6i ching duong
1a isoniazid va kanamycin. Ngoai ra, des-acetylpyramidaglain A (A82) ciing thé hién
hoat tinh khang virus herpes simplex type 1 (HSV-1) & muc trung binh, trong khi cac
hop chét con lai hodc c6 hoat tinh yéu hoac khong c6 hoat tinh. Hoat tinh nay dugc
ghi nhén tai nong d6 khong gay doc té bao 1a 50 ug/mL [7].

Ba hop chit bisamide, bao gom aglaiduline (A355), aglaithioduline (A356) va
aglaidithioduline (A357), duoc phan 1ap tir 14 A. edulis, ciing cho thiy hoat tinh khang
virus nhe ddi véi virus HSV-1 va HSV-2 [95].

1.2. Tong quan vé chi Aphanamixis
1.2.1. Gidi thi¢u vé chi Aphanamixis

Chi Aphanamixis (Meliaceae) bao gdm khoang 25 loai phin bé trai rong trén
khip cac ving nhiét d6i ciia Chau A. Chi nay 1a cay ban dia & mién nam Trung Qudc,
An Do, Malaysia va Indonesia, trong d6 c6 4 loai ¢6 ngudn gdc tir Trung Quée [110].
Trong nudc, loai Aphanamixis polystachya thuong gap ¢ rung tu nhién, doi khi dugc
goi voi tén "Goi", 1a loai dai dién phd bién nhét cua chi nay.

Céc hop chat hoa hoc c6 hoat tinh dugc 1y cua cac loai Aphanamixis khac nhau
d3d duoc nghién ctru trong vai thap ky qua. Nhém hop chat thir cip dic trung cua chi
Aphanamixis 13 cac limonoid va triterpenoid, tiéu biéu 1a cac din xuit nhu
aphanamixin va aphanamolide, cho thay tiém nang duoc 1y trong cac hoat dong chong
viém, chong ung thu, khang khuén, va tc ché enzyme. Trong s cac loai ciia chi nay,
Aphanamixis polystachya va Aphanamixis grandifolia 1a 2 loai dugc nghién clru
nhiéu nhat. Nhitng nghién ctru gin diy da tap trung vao khai thac hoat tinh sinh hoc

ctia cac hop chit nay nhiam phat trién cac san pham c6 tng dung trong y hoc.
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1.2.2. Vi tri, phén logi, diic diém thuwc vit hoc chi Aphanamixis

Nganh: Magnoliophyta (Mdc lan)
Lép: Magnoliopsida (Hai 14 mam)
B6 Sapindales (B6 hon)
Ho Meliaceae (Xoan)
Chi Aphanamixis (G01)

Chi G6i (c6 tén khoa hoc Aphanamixis), 1a chi chra khoang 25 loai thudc ho
Xoan (Meliaceae) dugc tim thay ¢ cac ving ring rdm nhiét déi, phan bd chu yéu
trong khu vuc & An Do, Thai Lan, Malaysia, Indonesia, Trung Qubc va Viét Nam
[111]. Chi nay dugc biét dén va nghién ciru nhiéu nhat 1a hai loai Aphanamixis
polystachya va Aphanamixis grandifolia. Cac loai thudc chi Aphanamixis 1a ciy go
16n, thudng xanh, ¢ hoa nhé mau trang hodc vang nhat, moc thanh chily & dau canh.
Qua thudng 12 qua nang hodc qua hach, chira nhiéu hat 16n. Go ctiia mot so loai c6 thé
dugc st dung trong xay dung hodc lam dd ndi that, tuy nhién gia tri ndi bat hon ca la
tur cac hop chét thi cép c6 hoat tinh sinh hoc dugc chiét xuat tir vo than, hat va la.
1.2.3. Nghién civu vé thanh phan héa hoc ciia chi Aphanamixis

Céc hop chat hoa hoc c6 hoat tinh dugc 1y cua cac loai Aphanamixis khac nhau
d3 duoc nghién ctu trong vai thip ky qua, bao gdm cac nhém chat chinh nhu
limonoid (triterpenoid), sesquiterpenoid, diterpenoid, sterol, alkaloid va mét s6 nhom
hop chat khic. Cac hop chat thanh phan ndy va cac chéat chiét xuat tho cia
Aphanamixis thé hién cac hoat tinh sinh hoc da dang, dic bi¢t 1a cac hoat tinh doc té
bao, khang u, khang khuan va chdng sét rét [112]. Dya trén cac co s& dit liéu, chung
t6i da xay dung danh muc gém 161 hop chét phan 1ap duoc tir chi ndy. Cac hop chat
duoc dé cap va nguén géc cua chung duoc li¢t ké tai Phu luc (Trang PL13).
1.2.3.1. Limonoid

Limonoid 1a nhom hgp chat pho bién nhét cta chi Aphanamixis, nhém nay
chtra 26 C, thudc loai triterpenoid bién doi, c6 ngudn gdc tir khung tirucallane (Cso),
cd chtra hodac dugc tao thanh tr bo khung steroid 4,4,8-trimethyl-17-furanyl.
Limonoid dugc tim thay trong chi Aphanamixis da dang trong cau tric va thé hién sy
phirc tap thong qua su oxy héa va sap xép lai tir khung cau tric ban dau [113-115].

Nghién ctru du tién vé thanh phan hoa hoc ctia cac loai thude chi Aphanamixis
nim 1967 di phat hién hop chat aphanamixin (B1) tir qua cta loai 4. polystachya,
mot hop chét triterpene bon vong ¢ chira mot nhom hemiacetal 5 canh va mot nhoém
a-oxiran [116]. Tir 46 dén nay, hon 130 hop chét limonoid di dugc tim thdy va cong
bd & cac loai thude chi Aphanamixis [117-152].
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1.2.3.2. Sesquiterpenoid va diterpenoid

Terpenoid 1a mot nhém hop chat xuét hién rong rai trong tuy nhién. Bén canh
cac hop chét triterpenoid di néu trudc d6, 4 hop chat sesquiterpene dang khung
guaiane va hydroazulene (B136-B139) va 6 hop chét diterpene mach ho (B140-B145)
d3 duoc tim thay tir mot sd loai thudc chi Aphanamixis [118, 144, 153-155].
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1.2.3.3. Sterol va alkaloid
Sterol va alkaloid 13 nhitng nhém hop chét it gap & chi Aphanamixis. Trong

d6, nam hop chat sterol duoc phan 1ap va xac dinh tir loai 4. polystachya va ba hop
chat alkaloid c6 khung flavone ciing duoc tim thdy & loai nay [156-160].
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1.2.3.4. Mot s6 hop chat khdc
Bén canh cac nhom chat da dugc dé cap ¢ trén, chi Aphanamixis con chira mot
s6 nhom hop chat khac nhu flavonoid, quinone, acid béo... [147, 159, 161-164].
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1.2.4. Nghién civu vé hoat tinh sinh hoc ciia chi Aphanamixis
1.2.4.1. Hoat tinh gdy déc té bao va tic dung chong ung thu

Hoat tinh chng ung thu cia céc triterpenoid tir chi Aphanamixis chu yéu thé
hién qua kha ning gay doc té bao manh in vitro dbi voi nhidu dong té bao ung thu, tc
ché qua trinh tan sinh mach méu va di cin khéi u, cling nhu cam g apoptosis.

Vao dau nim 1978, Polonsky va cong sy da bao cdo rang viéc phan lap cin
chiét nudc tir hat A. grandifolia (v6i gia tri EDso 13 0,33 ug/mL), két hop véi thir nghiém
hoat tinh sinh hoc trén dong té bao P388, da phat hién hai hop chét limonoid c6 doc
tinh t& bao cao, 1a hop chat B99 va B100, véi gia tri EDso lan luot 14 0,001 va 0,065
ug/mL. Mot dan xuat amoorastatin (B111) thé hién kha ning trc ché manh sy phat trién
ctia dong té bao P388 (EDso = 0,002 ug/mL), ndm trong khoang gitra gia tri EDso ctia
hop chit B99 va B100. Trong khi dé, cac hop chat B3 va B102, ciing dugc phan lap tir
cin chiét tir hat ctia 4. grandifolia, cho thiy hoat tinh yéu hodc gan nhu khong c6 (véi
gi tri EDsp lan luot 1a 100 va 30 ug/mL) [146, 165, 166].

Acid triterpenoid B135 phan 1ap tir loai A. polystachya da dugc nghién ciru sau
vé tac dung chdng ung thu. Tac dung khang u cua hop chat B135 duoc danh gia trén
mo hinh khang ung thu in vivo trén ung thu tuyén va & chudt Sprague—Dawley giy ra
b6i N-nitrosomethylurea. Viéc tiém phuc mac hop chit nay véi lidu 10 hodc 20
mg/kg/ngay da kéo dai thoi gian séng trung binh cia dong vat va 1am giam dang ké
kich thudc khdi u so v6i nhom dbi ching khong duoc diéu tri. Cu thé, chudt ddi chimg
duoc tiém dung dich PBS c¢6 thoi gian sdng trung binh 14 96 ngay, trong khi nhém
chudt duoc diéu tri voi hop chat B135 ¢ liéu 10 hodc 20 mg/kg/ngay co thoi gian song
trung binh 1an luot 1a 107 va 120,33 ngdy, twong tng véi ty 16 kéo dai tudi tho (% ILS)
13 11,46% va 25,34% [152]. Chudt duoc diéu trj bang tamoxifen (d6i chimg duong) &
lidu 0,5 mg/kg c6 thoi gian sdng trung binh 13 164 ngay (ting 70,83% tudi tho). V&
kich thudc khdi u, liéu 10 va 20 mg/kg ctia hop chit B135 dat dugc T/C (ty 18 kich
thudc khdi u ciia nhom diéu tri so v6i nhom ddi chung) 1a 60,10% va 56%, twong tng
(p < 0,01), trong khi tamoxifen & liéu 0,5 mg/kg chi dat T/C 1a 17,3%. Tac dung giy

doc té bao in vitro ctia hop chat B135 va cac din xuét clia n6 trong khoang nong do 1—
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10 ug/mL ciing da dugc danh gia. Hop chat B135 va dan xuat methyl ester clia n6 thé
hién doc tinh té bao cao hon ddi véi dong té bao ung thu MCF-7 va HeLa (c6 ngudn
gbc tir mo khdi u) so v6i dong té bao gan (co ngudn gde tir mod binh thuong), véi gia
tri ICso 1an luot 14 1,8-3,4 va 6,2—6,4 ug/mL. Tuy nhién, hop chit B135 khong thé hién
hoat tinh gy doc té bao dbi voi dong té bao Hep-G2 va L-929 (nguyén bao soi clia
chuot) [167].

Hop chat B37 thé hién hoat tinh giy doc té bao déng ké vai gia tri ICs lan luot
14 23,7 va 25,6 uM ddi v6i dong té bao ung thu gan Bel-7402 va da day BGC-823 ¢
ngudi [134]. Hop chat B69 cho thiy hoat tinh gy doc té bao murc trung binh d6i véi
dong té bao ung thu vii ngudi MCF-7 (ICso = 10,3 ug/mL) va té bao ung thu ¢ tir cung
HeLa (ICso = 15,3 ug/mL) [139]. Cac hop chat B96, B97, B143 va B144 c6 hoat tinh
gy doc té bao 16 rét dbi voi cac dong té bao MCF-7, A-549, Hep-G2, Bel-7402,
SGC7901 (ung thu da day) va BGC-823, véi gia tri ICso dudi 10 uM cho tét ca cac
dong té bao néu trén. Trong khi d6, hop chat B98 chi c6 ddc tinh yéu, véi gia tri ICso
vuot qua 20 M [143, 144]. Hop chat B75 thé hién doc tinh trung binh ddi voi dong té
bao ung thu phdi té bao 16n ¢ ngudi NCI-H460 va té bao ung thu ¢b tir cung Hela,
v6i ICso 1an lugt 1a 11,2 va 19,8 uM. Hop chit B76 co hoat tinh yéu hon trén cing hai
dong té bao, vai ICso = 38,9 va 51,0 uM twong Gmg [141]. Hop chat B105 thé hién doc
tinh ro rét dbi véi dong té bao bach cau HL-60 (ICso = 5,97 ug/mL). Hop chat B28 chi
giy doc nhe voi HL-60 (ICso = 20,6 4M), trong khi hop chat B106 khong c6 hoat tinh
do thiéu nhom hydroxyl tai vi tri C-24 [130, 147].
1.2.4.2. Hoat tinh khang viéem

Vao nam 2005, Lampronti va cong sy di chirmg minh rang dich chiét ethanol
tir loai A. polystachya & nong do thap c6 kha ning tc ché tuong tac giita NF-xB va
DNA, v6i gid tri ICs0 14 0,78 uM [168].

Mot loat hop chat triterpenoid thudc khung tirucallane duoc phan lap tir loai
A. grandifolia cho thy hoat tinh chdng viém tlr yéu dén manh. Hoat tinh chdng viém
nay dugc thé hién thong qua kha ning trc ché san sinh NO (ICso = 12,0-100 zM) va
trc ché yéu té hoai tir khdi u TNF-a (ICso = 32,5-100 uM) trén dong té bao dai thyuc
bao chudét RAW264.7 duoc kich thich bang LPS, so sanh véi cac ddi ching duong 14
L-NG-nitroarginine methyl ester (ICso = 39,2 uM, d6i véi NO) va genistein (ICso =
23,4 uM, dbi v6i TNF-a) [169].

Mot nghién ctru so bd vé mdi quan h¢ cAu trac—hoat tinh d3 x4c dinh dugc hai
thong sb phén tir quan trong nhit 13 sé lvong nhém hydroxyl bac ba (nOHt) va Lip-

violation (s lwong vi pham Quy tic Lipinski). Trong do:
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« nOHt c6 anh hudng 16n nhat dén hoat tinh chdng viém: gia tri nOHt cang cao
thi hoat tinh chéng viém cang manh.
« Lip-violation cang thap thi kha nang rc ché NO cang cao.

Nhu vay, céc triterpenoid khung tirucallane c6 gia tri nOHt cao, Lip-violation
thap, chira cac nhom ketone c6 ndi d6i & vi tri a,8 va lién két d6i & mach nhanh c6 xu
hudng thé hién hoat tinh chdng viém t6t [169].
1.2.4.3. Tac dung diét con trung

Can chiét ethanol tir A. polystachya cho thiy doc tinh ¢ mic trung binh dbi
v6i bo canh cimg d6 (Tribolium castaneum); 55% s ca thé truong thanh chét trong
vong 72 gio sau khi xtr Iy véi liéu 100 ug/con (LDso 1a 90 ug/con) [170]. O liu thap
hon, chiét xuat nay khong giy doc khi tiép xuc truc tiép. Acid 2-methoxy-2-hydroxy
propanoic dugc phan lap tir mot phan doan phu cua chiét xuat nay, va hop chat nay
c6 thé 1a hoat chit chinh gay doc d6i voi T. castaneum. [171, 172].

Chiét methanol tir hat A. polystachya giy chét 95% s6 ca thé rdy xanh lta
(Nephotettix cincticeps) trong vong 72 gid sau xir Iy (LDso 1a 17 ug/con), va v4i nong
d6 2,0 mg/mL, chiét xuat methanol ndy ciing gy rc ché hoat d6 enzyme ciia riy xanh
lta & mirc 49% [173, 174].

O ndng d 100 mg/L, cac hop chat B108 va B109 phan lap tir A. grandifolia
thé hién hoat tinh diét con trung cao ddi véi Au trung Artemia salina (tdm ngam nudc
man), vdi ty 1€ tr vong hiéu chinh lan luot 1a 79,1% va 60,6%. Trong khi do, cac hop
chat B111-B113 & cung nong d6 chi cho ty 1é tir vong hiéu chinh 1a 26,0%, 6,98%
va 41,32%, tuong ung [145, 148]. Cac hoat tinh di¢t con trung nay dugc danh gia
bang phuong phap giéng vi md (microwell assay) va so sanh véi toosendanin & nong
d6 100 mg/L, dung lam ddi chimg duong (ty 1¢ tir vong hiéu chinh: 100%).

Ngoai ra, cac hop chat B59, B53, B94 va B95 cho thay tac dung diét con tring
t6t d6i v6i cac loai: Caenorhabditis elegans (giun tron; & 50 mg/L), Sitobion avenae
(rép ngii cdc; & 1000 mg/L), Plutella xylostella (sdu to; & 500 mg/L),
Diabrotica balteata (bo soc dua; & 500 mg/L), khi danh gia bang phép thir dia 14
(leaf-disk assay), v&i ty 18 tir vong hiéu chinh tir 66-99%, so v&i cac chat déi chimg
duong 1 thiamethoxam va indoxacarb (déu cho ty 18 tr vong 100%) [135, 144].
1.2.4.4. Hoat tinh khéng khudn va khéng ndm

Nam 2003, Chowdhury va cong su da danh gia hoat tinh khang vi sinh vat cta
cao chiét methanol tir A. polystachya. O ndng d6 500 ug/dia, cao chiét cho thiy hoat
tinh khang khuan dang ké ddi véi cac vi khuan sau: Aeromonas hydrophila, Bacillus

cereus, B. megaterium, B. subtilis, Escherichia coli, Pseudomonas aeruginosa,
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Staphylococcus aureus, Vibrio cholerae, V. mimicus, V. parahaemolyticus, Salmonella
typhi, S. paratyphi, Sarcina lutea, Shigella boydii, S. dysenteriae, S. flexneri, S. sonnei.
Puong kinh vong vo khuan (zone of inhibition) dao dong tir 11-30 mm, cho thdy mirc
d6 trc ché su phat trién cua vi khuan ¢ mic do ddng ké. Trong thi nghiém nay,
kanamycin (thudc khang sinh dung lam ddi chtng duong, liéu 30 ug/dia) tao ra vong
v6 khuan rong 23-43 mm [154].

Vé tac dung khang ndm, ¢ ndng d6 360 ug/mL, cao chiét cho thay doc tinh ndm
(fungitoxicity) & muc do khac nhau ddi véi ba loai nAm giy bénh: Macrophomina
phaseolina, Botryodiplodia theobromae, Curvularia lunata, véi mac Gc ché sinh
truong soi ndm tir 15-36%. Tuy nhién, mirc nay dugc danh gia 1a khong dang ké. Trong
thi nghiém nay, nystatin (thudc khang nam lam ddi chimg duong, liéu 100 ug/mL) dat
hiéu qua trc ché 70-82% [175].

Céc hop chat B106-B111 va B116 duogc phan 1ap tir A. grandifolia da duoc
danh gia hoat tinh khang khuan bang phuong phap pha loang hai 1an d6i v6i hai chung
vi khuan Staphylococcus aureus va Pseudomonas aeruginosa, st dung vancomycin
hydrochloride (MIC = 0,78 ug/mL) lam d6i ching duong. Trong sd do, hop chat
tirucallane triterpenoid B108 thé hién hoat tinh tot d6i voi S. aureus (MIC = 1,56
ug/mL) nhung chi c6 tic dung yéu ddi voi P. aeruginosa (MIC =25 ug/mL). Hop chét
B109 cho thay hoat tinh khang khuan yéu trén ca hai chiing vi khuan véi ciing gia tri
MIC 14 25 ug/mL. Tuong ty, hop chat B111 ciing chi c6 hoat tinh yéu d6i v6i S. aureus
(MIC = 25 ug/mL) va P. aeruginosa (MIC = 50 ug/mL). Pang chu ¥, cdc hop chét
B110 va B116 thé hién hoat tinh khang khuan manh d6i v&i ca hai vi khuan thir nghiém,
v6i MIC lan luot 13 1,57 ug/mL va 3,13 ug/mL. Nhiing két qua nay cho thay tiém ning
phat trién cac dan xuat triterpenoid tir 4. grandifolia nhu 1a ngudn chat khang khuan ty
nhién [127, 145].

Céc hop chat B8, B37, B39 va B44 duoc phan lap tir 4. polystachya (100 mg/L)
cho thay kha ning diét nAm manh d6i véi ndm Uromyces viciae-fabae trong thir nghiém
trén mau 14, vai ty 1& e ché dao dong tir 77 dén 99%. Trong khi d6, cac hop chat B32
va B41 chi c6 tac dung diét ndm ¢ mirc trung binh (55 %), con B34 va B40 c6 hoat
tinh yéu voi mire trc ché tir 30 dén 33%. Pang chti ¥, hop chat B27 (ndng d6 20 mg/L)
va B34 (ndng d6 2 mg/L) dat hiéu qua trc ché hoan toan (100%) su phat trién sgi nAm
Pythium dissimile trong thir nghiém phat trién hé soi ndm. Cac hop chét khac nhu BS,
B13, B25, B27 va B29 cho thay tac dung trung binh trén P. dissimile (tc ché 50-55%)),
trong khi B40, B52 va B58 c6 tac dung yéu (27-30%). Ngoai ra, hop chit B34 ciing
thé hién kha ning khang ndm trung binh d6i v6i nim Septoria tritici & ndong do 100
mg/L (Grc ché 51%), trong khi B28 va B13 c¢6 tac dung yéu (trc ché 18% va 33%, tuong
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mg). Tuy nhién, tit ca cac hop chat duoc khao sat déu khong co tac dung diét nAm
dang ké dbi v6i ba loai nAm quan trong khac 1a Phytophthora infestans, Botryotinia
fuckeliana va Gibberella zeae & cic nong dd 2-200 mg/L. Trong nghién ctru nay,
azoxystrobin va prochloraz dugc sir dung lam d6i ching duong va déu dat hiéu qua tc
ché tuyét dbi (100%) [135].

Tir nhimg két qua nghién ctru di céng bd cho thay rang, cac loai thudc chi
Aglaia v Aphanamixis 13 nguon chira nhiéu hop chét tu nhién cé cau triic doc dao va
hoat tinh sinh hoc da dang. Trong do, cac dan xuét dic trung nhu flavagline ctia chi
Aglaia va limonoid cta chi Aphanamixis 3 duoc chimg minh c6 nhiéu hoat tinh sinh
hoc ndi bat nhu ddc té bao, khang viém, chdng oxy hoa va khang khuan. Mic du da c6
mot sb nghién ctru vé thanh phﬁn hoéa hoc va hoat tinh sinh hoc cua cac loai thuoc chi
Aglaia tai Vi¢t Nam, nhung $6 lugng van con rat han ché, chua c6 tinh hé théng, doi
v6i chi Aphanamixis tham chi gan nhu chua c6 nghién ctru ndo ctia Viét Nam. Hau hét
cac nghién ciru trude day tip trung vao viéc mo ta phan loai hodc khai thac ngudn
nguyén liéu, trong khi cic loai phan b ¢ Viét Nam, dic biét 1a Aglaia odorata va
Aphanamixis polystachya, chua duoc khao sat chuyén sau va toan dién vé thanh phan
hoa hoc cling nhu hoat tinh sinh hoc. Do do, viéc thuc hién dé tai “Nghién ciru thanh
phian hoa hoc va hoat tinh khang viém in vitro clia hai loai Aglaia odorata va
Aphanamixis polystachya, ho Xoan (Meliaceae)” voi muc ti€u phan 1ap, xac dinh
cau triic hoa hoc cua cac hop chat trong hai loai nay, dong thoi danh gia mot sé hoat
tinh sinh hoc dién hinh nhu trc ché san sinh nitric oxide (NO) va biéu hién cua cac
cytokine lién quan trén dong té bao RAW264.7. Két qua ctiia nghién ciru ky vong s&
mang lai goc nhin toan dién hon ciing nhu c¢6 thé c6 nhitng phat hién c6 ¥ nghia & cac
nhom chat khac bén canh cic nhoém chét dic trung, gbp phan bo sung thém co sd dit
liéu vé thanh phﬁn héa hoc, hoat tinh sinh hoc cta céc hop chét tu nhién trong ho Xoan
va md ra co s& khoa hoc cho viéc dinh hudéng khai thac va phat trién tiém nang tng

dung cua céc loai thyc vat nay trong ty nhién Viét Nam.
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CHUONG 2. THUC NGHIEM VA KET QUA
2.1. Déi twong nghién ciru
2.1.1. Loai ngdu tau Aglaia odorata
Loai Aglaia odorata Lour. (sau day s€ duogc ki hiéu la: 4.odorata) dugc thu &
rung nguyén sinh Ru Linh, tinh Quang Tri vao thang 9 nam 2022. Tén khoa hoc cta
mau dugc TS. Lé Tudn Anh, Bao tang thién nhién Viét Nam, Vién Han 1am Khoa

hoc va Cong Nghé Viét Nam (VAST) giam dinh. Mau tiéu ban (NCCT-P145) duoc
luu gitr tai Vién Hoa hoc, VAST.

«® - <
I

Hinh 2.1. Hinh anh loai Aglaia odorata Lour.
2.1.2. Loai ggi nuwdc Aphanamixis polystachya

Loai Aphanamixis polystachya (Wall.) R.Parker (sau ddy s€ dugc ki hiéu la:
A. polystachya) duge thu hai & Vuon Quéc gia Tam Déo, tinh Phii Tho vao thang 9
nam 2022. Tén khoa hoc ctia mau dugc xac dinh boi TS. Nguyén Thé Cuong, Vién
Sinh hoc, Vién Han 1am Khoa hoc va Cong Nghé Viét Nam (VAST). Mau tiéu ban
(NCCT-P125) duogc luu gitr tai Vién Hoa hoc, VAST.

Hinh 2.2. Hinh anh loai Aphanamixis polystachya (Wall.) R.Parker
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2.2. Phwong phap nghién ctru
2.2.1. Phwong phap phédn lap cdc hop chit

- Sdc ky 16p méng (TLC)

Séac ky 16p mong duge thyc hién trén ban mong trang san DC-Alufolien 60
Fas4 (Merck), RP-18 Fasss (Merck). Phat hién chat bang thudc thar Dragendorff hay
bang dén tir ngoai ¢ hai budc séng 254 nm va 365 nm hodc dung thude thir 1a dung
dich H2SO4 10% duoc phun déu 1én ban mong, sdy kho rdi ho nong tir tir dén khi hién
mau.

- Sdc ky cét (CC)

Sac ky cot duge tién hanh voi chat hap phu l1a Silica gel va pha dao RP-18.
Silica gel c6 ¢& hat 1a 0,040-0,063 mm (240-430 mesh, Merck, Puc). Pha dao RP-18
(150 um, YMC, Nhat Ban). Nhya trao ddi ion Diaion HP-20 (Mitsubishi Chem. Ind.
Co., Ltd.).

- Phuwong phdp sdc ki Iong hiéu ndng cao (HPLC)

Sac ky long hiéu ning cao ban diéu ché (HPLC) duoc thuc hién trén may
Agilent 1260 infinity II, phong Nghién ctru cdu tric, Vién Hoa hoc, VAST. Chat dugc
diéu ché trén cot J’sphere ODS-HS80 (20 x 250 mm, 4um), tbc do dong 3ml/phit, st
dung 4 budc séng 205, 230, 254 va 280 nm dé phat hién chat.

2.2.2. Phwong phdp xdc dinh céu triic héa hoc cdc hop chit

Phuong phap chung dé xac dinh cau triic hoa hoc cuia cac hop chat 1a su két
hop xac dinh giita cac thong sd vat Iy véi cac phuong phap phd hién dai bao gom:
Phé khéi lwong phén gidi cao HR-ESI-MS

Pho khdi phan giai cao HR-ESI-MS dugc do trén méay Agilent 6530 Accurate
Mass QTOF LC/MS cua Vién Hoa hoc, VAST.

Phé cong huéng tir hat nhan NMR

Phé NMR do trén may: Bruker 600MHz AvanceNEO cua Vién Hoa hoc,

VAST. Chét ndi chuén 1a TMS (Tetramethylsilane).

Cdc kj thudt phé céng hieong tir hat nhéan dwoc sir dung bao gom:

+ Pho cong hudng tir hat nhan mot chidu: 'H NMR va *C NMR.

+ Pho cong huong tir hat nhan hai chiéu: HSQC, HMBC, 'H-'H COSY va NOESY.
+ Dung moi dugc st dung bao gém cac dung moi CD30D va CDCls. Viéce lua chon
dung méi do phu thudc vao ban chat ciia timg mau, trén nguyén tic 1a dung moi phai
hoa tan hoan toan mau do va khong che khuat cac tin hiéu phan tich.

Phé luéng sdc tron (ECD)
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Phé ECD dugc do trén may Chirascan™ CD spectrometer (Applied
Photophysics Ltd., Surrey, UK) tai Vién Hoa hoc, VAST.

Phwong phdp xdc dinh cau hinh ciia don vi dweong

Pé khang dinh c4u hinh tuyét d6i ciia nhom monosaccharide, tién hanh xac
dinh bang phuong phap thily phan hop chét trong méi truong acid, cu thé:

- Hop chat duoc hoa tan trong dung dich acid HC1 2,0 N pha trong nudc, sau
d6 dun cach thity & 90°C trong 2 gid. Dung dich acid sau d6 dugc trung hoa bang bac
carbonate va loc bo két tua.

- Sau phan tmg, hdn hop thuy phan acid cia mdi hop chat duoc 1am khé, sau
d6 thém CHCl3 va chiét dung dich CHCl3 véi HO theo ti 18 1/1 vé thé tich. Phan
nuée sau d6 duoc cd can dén kho dé thu phan duong. Cac mau dudng, bao gdm san
pham thuy phan saccharide ctia cac hop chat, cling v6i cac chat chuan D-glucose va
L-glucose (Sigma-Aldrich), dugc hoa tan riéng ré trong pyridine va cho phan img véi
L-cysteine methyl ester & 60 °C trong 1 gid. Sau d6, thém O-tolyl isothiocyanate vao
hdn hop phan tng va tiép tuc phan tmg & 60°C trong 1 gio.

- Hon hop phéan tng sau d6 duoc phén tich bang hé HPLC trén cot Ultimate™
XB-C18 (250 x 4,6 mm i.d., Welch Materials Inc.) & 35°C, v6&i hé dung méi 25%
CH;CN va acid formic 0,5% (vé thé tich) trong nudc trong 40 phut, téc d6 dong 0,8
mL/phut va phat hién bang dén UV tai budc song 250 nm va so sanh véi thoi gian
Iy fr clia cac chat chuan.

- Trong cac diéu kién nhu trén, cic chat chuan cho pic tai thoi gian luu r
(phut) 1an luot 14 22,9 d6i voi D-glucose va 21,9 ddi véi L-glucose [176].

Phuwong phap tinh todn 1y thuyét phé ECD

Tim kiém cau dang dugc thuc hién trén phén mém Spartan 18 (Wavefunction
Inc., Irvine, CA, USA). Mdi phan tir duoc thuc hién theo phuong phap co hoc lugng
tt MMFF (Merck molecular force field) va ban lugng tor PM3. Cac cu dang nhan
duogc 6 hé sb phan bd Boltzmann trén 1% s& duge tdi wu héa va tinh toan phé ECD
theo ham mat d¢ phu thudc thoi gian TDDFT (Time Dependent Density Functional
Theory) trén phan mém Gaussian 16 (Gaussian Inc., Wallingford, CT, USA) str dung
cac muc tinh toan B3LYP/6-31G(d,p). Anh huéng ctia dung méi methanol dugc tinh
toan theo mo hinh IEFPCM (Integral Eequation Formalism Polarizable Continuum
Model). Céc phé) ECD thu duoc ciia mdi ciu dang s€ duogc téng hop lai dya trén hé¢
s6 phan bd Boltzmann cta ching st dung mém SpecDis v1.71 (Pai hoc Wuerzburg,
Wuerzburg, Dirc) dé nhan phd ECD theo 1y thuyét cia mbi hop chit.

Phwong phdp tinh todn 1y thuyét 3C NMR
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Tim kiém ciu dang dugc thuc hi¢n trén phﬁn mém Spartan 18. Moi phan tu
dugc thuc hién theo phuong phéap co hoc lugng tr MMFF va ban luong to PM3. Céc
ciu dang nhan dugc co6 hé ) phan bd Boltzmann trén 1% sé& duoc toi vu hda & muc
ly thuyét B3LYP-D3(BJ)/TZVP va tinh toan NMR bang phuong phap GIAO *C
NMR str dung phan mém Gaussian 16 véi mirc tinh todan ®B97X-D/6-31G(d). Cac
s6 1iéu NMR thu dugc cua mdi ciu dang s& dugc téng hop lai dya trén hé $6 phan bd
Boltzmann cta ching dé nhan duoc ) liéu NMR tinh toan cho mdi hop chit. Anh
huong cia dung moi methanol dugc tinh toan theo mo hinh IEFPCM (Integral
Eequation Formalism Polarizable Continuum Model). Cubi cung, dit liéu NMR tinh
toan s€ dugc so sanh voi dir liu NMR thuc nghiém béng mo hinh tinh toan STS
(Sorted Training Sets) [177].

Do quay cuc [a]p:

D0 quay cuc dugc do trén may JASCO P-2000 Polarimeter cua Vién Hoa hoc,
VAST.

2.2.3. Phwong phap danh gia hoat tinh sinh hoc
Phwong phdp danh gid hoat tinh ikc ché san sinh NO

Hoat tinh trc ché san sinh NO duoc thir nghiém trén dong té bao RAW264.7
tai Phong Thir nghi¢ém sinh hoc, Vién Sinh hoc, VAST. Hoat tinh khang viém duoc
danh gia thong qua tac dung e ché cua cac hop chét phan 1ap duoc dbi véi sy san
sinh NO trong nhitng té bao RAW264.7 duoc kich thich véi LPS [178, 179]. Nong
do NO trong moi truong thuc nghiém dugc xac dinh thong qua phan ing Griess. Phan
mg dua trén sy tao phitc mau ctia NO trong thi nghiém & dang nitrit v6i thube thu
Griess (sulfanilamide va n-1-naphthylethylenediamine dihydrochloride trong moi
truong acid). St dung thiét bi do sy thay d6i mat do quang tai budc song 540nm.
Hoat tinh khang viém duoc tién hanh sau khi kiém tra doc tinh d6i véi té bao bﬁng
phuong phap so mau MTT [180, 181].

Céc budc thir nghiém danh gia hoat tinh trc ché san sinh NO in vitro cia cac chat nhu
sau:

Budc 1: Chuan bj

Céc té bao RAW264.7 dugc cung cip tir Pai hoc Perugia, Y va dugc nudi
trong DMEM chtra 10% FBS (huyét thanh phdi bo), 2 mM L-glutamine, 10 mM
HEPES va 1 mM sodium pyruvate. Cac té bao dugc cay chuyén vao trong dia 96
giéng (2 x 10° té bao/giéng) va dugc & & 37°C trong mdi trudng am (5% CO2 va 95%
khong khi). Sau 24 gid 1, mdi trudng nudi cdy duge thay thé bang DMEM khong c6
FBS vau lién tuc trong 3 gio.
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Buéc 2: Kiém tra doc tinh cta cac chat thir ddi véi té bao RAW264.7 theo
phuong phap so mau MTT.

Céac mau thtr duge pha trong DMSO va pha lodng bang méi truong nudi ciy
té bao dén néng do phu hop. Chat thtr (10 ul) duwoc dua vao cac giéng cua khay 96
giéng dé c6 nong do tuwong tu ndng do cua thi nghiém NO. Sau d6, diéu chinh dé co
mat d6 t& bao phu hop, hit 190 ul t& bao vao cac giéng ctia khay 96 giéng da co chat
thir. Trén cing mot dia thir, b tri mot sé giéng dé 1am ddi chimg khong c¢6 mau thir,
chi c6 dung moi pha mau 1a DMSO 1%.

Pé dia nudi cdy vao trong ti 4am CO, & diéu kién 37°C, 5% CO2 nudi trong
24h. Sau 24 gio, dung dich 10 ul MTT (ndng d6 cudi cung 1a 5mg/ml) duoc cho vao
mdi giéng. Sau 24 gio, loai bé moi truong, tinh thé formazan duoc hoa tan bang 50l
(DMSO) 100% va do gia tri d6 hap thu (OD) bang may quang pho (540 nm).

Phén tram té bao séng sét duge tinh theo cong thirc:

OD (chit thtt) — 0D (chit ddi ching triang)
OD(DMSQ) — OD(chit d6i chitng trang)
Budc 3: Panh gia kha ning @c ché san sinh NO

% song sot = x 100%

Céc té bao dugc chuyén vao trong dia 96 giéng (2 x 10° té bao/giéng) va duoc
1 ¢ 37°C trong moi trudng am (5% CO2 va 95% khong khi). Sau 24 gid u, moi trudng
nudi cdy duoc thay thé bang DMEM khong c6 FBS va 1 lién tyc trong 3 gio. Té bao
sau d6 dugc G mau nghién ctru & cac néng do khac nhau trong 2h trude khi duoc kich
thich san sinh yéu t6 NO bang LPS (10 ug/mL) trong 24h.

Mot sb giéng khong duoc it miu ma chi sir dung dung dich pha mau duoc coi
1a d6i chirg am. Trong khi d6i chimg dwong dugc sir dung 1a L-NMMA (Sigma) &
cac nong do 100; 20; 4 va 0.8 ug/mL.

Nitrite (NO2"), dugc xem la chi thi cho viéc tao NO, s& dugc xac dinh nho bo
Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 13, 100 uL mdi
truong nudi té bao (1t mau) duge chuyén sang dia 96 méi va dugc thém vao 100 uL
Griess reagent: 50 uL. of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va
50 4L 0.1% (w/v) N-1-naphthylethylenediamine dihydrochloride pha trong nudc.
Hon hop nay duoc 1 tiép & nhiét dd phong trong 10 phut va ham luong nitrite s& dugc
do bang may microplate reader & budc song 540 nm. Moi truong DMEM khong FBS
dugc str dung nhu giéng trang (blank).

Ham lugng nitrite cta tirng mau thi nghiém dugc xac dinh nho vao dudng
cong ham lugng chuian NaNO; va dugc so sanh % voi mau ching am (LPS).

Kha ning trc ché san sinh NO ctia mau duogc xac dinh nho cong thic :

% trc ché =100%- [ham lugng NOmiw/ham lrgng NOLps]*100
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Phép thir dugc ldp lai 3 1an dé dam béo tinh chinh xac. Gia tri ICso (ndng do
trc ché 50% su san sinh NO) duoc xac dinh nho vao phén mém may tinh TableCurve
2Dv4.

Phwong phdp danh gid hoat tinh tkc ché cdc yéu té gdy viém gom IL-6, TNF-a

Céc té bao RAW264.7 (5 x 10* té bao/giéng) dugc xir 1y trong 24 gid voi cac
hop chat (& cac mdc ndng do 0,4; 2; 10 uM) va LPS (1 ug/mL) hodc chi véi LPS.
Moi truong nudi cay sau xu 1y dugc thu thap. Viéc tiét IL-6 va TNF-a trong moi
truong ndy duoc xac dinh bang cach sir dung bd kit ELISA (Biovision, Chester
Springs, PA, USA) theo huéng dan ciia nha san xuét.

Phwong phdp xdc dinh tac dong ciia mau thir dén sw biéu hién cia cdc cytokine gom
TNF- o va IL-6

— Tébao RAW264.7 duoc dua vao cac giéng thi nghiém cua dia 96 giéng v6i luong
té bao phu hop (5 x 10* té bao trong 190 pl méi trudng) va i & 37°C qua dém cho té
bao 6n dinh.

— Chat thir (10 uL) pha trong DMSO 10% dugc dua vao cac giéng & cac nong do
khac nhau. Mot s6 giéng khong c6 chat thir nhung c6 té bao (190 pL) va 10 uL DMSO
10% s& duoc str dung 1am ddi ching c6 LPS (+LPS). Giéng chi c6 méi truong nudi
cay la giéng blank.

— Sau 2 h thém LPS voi ndng do 1 pg/mL vao tat ca cac giéng thi nghiém. Mot sb
giéng chi co té bao va khong thém LPS sir dung 1am ching sinh 1y (-LPS)

— Sau 24 h, thu dich ndi nudi t bao da dugc thir chat dé x4c dinh sy c6 mit cua
Interleukin-6 (IL-6 mouse ELISA Kit) hodc TNF-a (ELISA Kit) c6 trong mdi trudong
nudi cdy theo hudng dan ciia nha san xuat kit (R&D Systems, Minneapolis, US).

— Trong thanh phan cta bd kit s& co cac cytokine chuan tuong tng dé co thé dung
duong chuan va phuong trinh dudng chuan cia cac cytokine twong tng sé duoc thanh
1ap. Khi d6, ham lugng cytokine twong g dugc xac dinh theo duong chuan.
Phwong phdp danh gid mirc dg biéu hién iNOS

Cac budc thir nghiém hoat tinh ¢ ché biéu hién enzyme iNOS (Phuong phap
Western-blot)

— Té bao RAW264.7 duoc nudi cdy dudi dang don 16p trong moi trudng nudi ciy
DMEM c6 bd sung 10% huyét thanh phoi bo (FBS), 1% khang sinh PSF ¢ diéu kién
37°C va 5% CO,. Té bao duoc cdy chuyén bang Trypsin - EDTA (0,05 %) sau 2 ngay
nudi cdy.

— Té bao RAW264.7 dugc dua vao cac giéng thi nghiém cia dia 6 giéng voi luong
té bao phu hop (2 x 109 té bao/giéng) va i & 37°C qua dém cho té bao 6n dinh.
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— Tiép theo, té bao dugc t v6i mau nghién ctru & cac nong do phu hop cing véi sy
c6 mit ciia LPS trong 24h. Sau d6, loai bo méi truong va rira té bao 2 1an véi PBS
trude khi li giai té bao v6i dung dich RIPA ¢6 bd sung proteinase inhibitor cocktail
(Promega).

— Dijch ly giai t& bao dugc ly tim ¢ 12000 vong/phut trong 10 phat va thu dich noi
va dinh lugng protein bing phwong phap Bradford. 30 ug protein cua cic mau duoc
pha cung véi loading buffer (BioRad) va B-mercaptoethanol (Sigma-Aldrich, St.
Louis, MO, USA) sau d6 dugc bién tinh & nhiét do 95°C trong 5 phut.

— Mau dugc dién di trén gel SDS-PAGE 12% (Bio-Rad) véi chuong trinh cai dit
90V trong 10 phiit va sau d6 ting 1én 120V trong 90 phut. Protein dugc chuyén vao
mang PVDF (Bio-Rad) trong dém chuyén mang (192 mM Glycine, 25 mM Tris, 1%
SDS, 20% ethanol) trong 30 phit & 28V, 4°C va tiép tuc khoa (block) mang v4i dém
TBS da bo sung 5% BSA. Cac mang sau d6 dugc 0 v6i khang thé khang iNOS
(prointech) qua dém & 4-8°C va tiép tuc U voi khang thé thir cap (anti-rabit IgG véi
INOS) trong 1 gi¢ ¢ nhiét dd phong.

— Mang dugc nhuom véi dung dich ECL. Hinh anh dugc xac dinh st dung hé théng
Azure Biosystem C300.

— Hinh anh nghién ctu dugc phan tich bing phin mém Imagel
(https://imagej.nih.gov/ij/) va so sanh mirc d bicu hién cuia protein can nghién ctru
so véi d6i chimg 1a LPS.

Phwong phdp xir 1y s liéu

Céc s0 liéu duoc xtr 1i trén Excel, duoc trinh bay dang Trung binh (TB) + sai s6 (SE).
Céc thuat toan thong ké Student's r-test, F’test va phuwong phap phén tich phuong sai
mot nhéan t6 ngiu nhién (one way ANOVA) dé kiém tra sy sai khac c6 y nghia so véi

dbi chimg am, véi P<0.05 duoc coi 1a sai khac ¢6 ¥ nghia vé mit théng ké sinh hoc.
2.3. Phén lap céc hop chat
2.3.1. Phdn ldp cdc hop chit tir loai A. odorata

Mau 14 loai 4. odorata sau khi say kho, nghién nho (5,4 kg) dugc siéu 4m véi
methanol (15 L X3 lan, mdi lan 1,5 gio) ¢ nhiét do phong thu dugce dich chiét
methanol va cét loai dung mdi dudi ap suat giam dé thu dugc cao chiét methanol (232
g). Cao chiét ndy sau d6 dugc phan tan déu trong 3 L nudc va tién hanh chiét phan
16p voi cac dung moi ting dan d6 phan cuc gdm n-hexane va ethyl acetate (3 14n cho
mdi loai dung méi, mdi lan st dung 3 L dung mai chiét), cat loai dung méi hiru co
dé thu duoc céc cao chiét n-hexane AO.H, ethyl acetate AO.E va phén nudc AO.W.
Phan nuéc AO.W duoc dua 18n cot sic ky Diaion HP-20P rira giai voi hé dung moi
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methanol/nudce (ti 1€ methanol 25, 50, 75, 100% trén mdi 3 L thé tich) dé thu duoc 4
phan doan, ky hiéu AO3A-AO3D. Phan doan AO3C dugc phan tach trén cdt sdc ky
pha dao RP-18, rtra gidi vé1 h¢ dung moéi methanol/nudce (1/2, v/v) thu duge 7 phan
doan, ky hi¢u AO3C1-AO3C7. Phan doan AO3C1 dugc phan tach trén cot sdc ky
silica gel va rira gidi voi hé dung moi dichloromethane/acetone/nude (1/2/0,1, v/v/v),
thu dugc 3 phan doan nhd hon AO3C1A dén AO3C1C. Phan doan AO3CIA tinh ché
bang HPLC diéu ché sir dung hé dung mdi 18% acetonitrile trong nudc thu dugc hop
chit AOS (20,8 mg, fr = 29,3 phut). Phan doan AO3C5 phan tach trén cot sdc ky
silica gel, rira gidi vo1 hé dung moi dichloromethane/methanol (7/1, v/v) thu dugc 3
phan doan, ky hiéu AO3C5A-AO3C5C. Phan doan AO3C5A dugc tinh ché bang
HPLC diéu ché str dung hé dung moi 25% acetonitrile trong nudc thu duoc hop chat
AO1 (7,6 mg, fr = 45,0 phat), hop chat AO2 (8,2 mg, fr = 51,4 phat) va hop chét
AO3 (10,3 mg, tr = 53,6 phit). Phan doan AO3C7 dugc phan tach trén cot sac ky
silica gel, rira giai véi hé dung moi dichloromethane/methanol (8/1, v/v) sau d6 tiép
tuc tinh ché bang HPLC diéu ché sir dung hé dung méi 25% acetonitrile trong nudc
thu dugc hop chat AO4 (25,5 mg, fr = 41,5 phut).

Can chiét n-hexan AO.H (180g) duoc phan tach trén sic ky cot silica gel, rira
giai gradient bang hé dung méi c6 d6 phan cyc ting dan dichloromethane/methanol
(1/0-1/1, v/v) thu dugc 5 phan doan, ky hiéu AO1A-AOI1E. Phan doan AOIC va
AO1D dugc gdp lai va phan tach trén cot sic ky pha dao RP-18, rira giai voi hé dung
moi acetone/nudc (1/1, v/v) thu dugc 4 phan doan, ky hiéu AOIF1-AO1F4. Phan
doan AO1F3 duoc phan tach trén cot sic ky silica gel va rira giai voi hé dung moi
dichloromethane/acetone (25/1, v/v), thu dugc 2 hop chat AO12 (36,7 mg) va AO13
(12,2 mg).

Can chiét AO.E (10 g) dugc phan tach trén cot sic ky pha dao RP-18, rira giai
vo1 hé dung moi acetone/nudc (1/2, v/v) thu duge 4 phan doan, ky hi¢u AO2A-
AO2D. Phan doan AO2B duoc phan tach trén cot sic ky silica gel, rira giai voi hé
dung moi n-hexane/acetone (3/1, v/v) thu dugc 7 phan doan, ky hi¢u AO2B1-AO2B7.
Phan doan AO2B3 tinh ché bang HPLC diéu ché sir dung pha dong la 25%
acetonitrile trong nudc thu dugce hop chit AO7 (36,0 mg, fr = 50,5 phit). Phan doan
AO2B5 dugc tinh ché biang HPLC diéu ché sir dung hé dung méi 35% acetonitrile
trong nude thu dugc hop chat AO5 (20,5 mg, fr = 44,2 phit) va hgp chat AO6 (8,0
mg, fr = 50,5 phut). Phan doan AO2B7 dugc tinh ché bﬁng HPLC diéu ché su dung
hé dung méi acetonitrile/nudc (i 16 32% acetonitrile theo thé tich) thu dwoc hop chét
AO10 (6,5 mg, tr = 35,0 phut) va hop chit AO9 (7,2 mg, fr = 39,8 phat). Phan doan
AO2D duoc phan tach trén cot sic ky silica gel, rira gidi v6i hé dung moi
dichloromethane/methanol (8/1, v/v) sau d6 tinh ché bang HPLC diéu ché str dung
hé dung mdi 35% acetonitrile trong nudc thu dugc hop chat AO11 (50,1 mg, fr =
57,5 phut).
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Aglaia odorata
A “Acetone EtOAc  Ethyl acetate (3,4 kg ld khé)
. Chiét véi methanol
D Dichloromethane H :n-Hexane (3 lin xI5L)
ce - Column chromatography M “Methanol A0(B2g) o ) ]
. . w Phin ba déu trong mede v chigt phin ldp lan
ACN  Acetonitrile W “Water Tet v n-hexem, Dicloromethane Ethyl acetate
AOH(180g) AOE(10g) AOW
Silicagel c.c. RP-18ce Diaion HP-20P
Gradien D-DM 10-111 AW12 MW13-10
AOIA AOIB A0IC AO0ID AOIE AO2A AO2B A02C AOD A03A AO3B A03C A03D
RP-18¢ce Silica gel c.c Silica gel c.c RP-18cc
AWl HAL WA MW12
AOIF1 AOIF2 AOIF3 AOIFf  401B3  AOIB4 AO0ZB5  AOIB6 AOBT A02D1  A02D2 AQD3 AOID4 AO3CL 4035 A03CT
Silica gel c.c Silica gel c.c Silica gel c.c Silica gel c.c
DA /AW 172001 DM71 DM
A03C1A  AO3C AO3C3A A03CSB  AO3CSC A03CTA  AQICTB  A03CTC
HPLC HPLC HPLC HPLC HPLC HPLC HPLC
ACN 25% ACN 35% ACN32% ACN33% ACNI18% ACN 2% ACN23 %
A0I2 A013 AO7 A05 AO6 AOLD AD9 Aol A0S A0l AO2 A03 AQ4
(367 mg) (122 mg) (36,0 mg) (20,5 mg) (8.0mg) (65mg) (7.2 mg) (30,1 mg) (208 mg) (76 mg) (8.2 mg) (10,5 mg) (255 mg)
R=505phit  tp=442phit tp=505phit tp=350phit tz=39,8 phit tz=57,5 phit tp=293phit =450t tx= 5L phit tz = 53,6 phit tg =415 phiit

Hinh 2.3. So dé phadn Idp cdc hop chat tir lodi A. odorata
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2.3.2. Phdn ldp cdc hop chit tir loai A. polystachya

Mau qua loai 4. polystachya dugc siy kho, nghién nho (2,0 kg) duoc siéu 4m
v6i methanol (5 L X3 lan, mbi 1an 1 gid) thu duoc dich chiét methanol. Dich chiét
nay duoc ct loai dung moi ¢ ap suat thap thu duoc 160 g cin MeOH. Cao chiét
MeOH duoc hoa tan véi nudc va sau d6 duge chiét phan 16p bang cac dung méi n-
hexane va dichloromethane. Céc dich chiét nay dugc cat quay dé loai bo dung moi
thu duoc cac phan cao chiét twong tmg APQ.H (15 g), APQ.D (80 g) va 16p nudc.
Sau khi kiém tra bang TLC, phan APQ.D (80 g) dugc phan tach trén sic ky cot silica
gel, rira giai gradient bang hé dung moi c6 dO phan cuc ting dan
dichloromethane/methanol (40/1-1/1, v/v) thu dugc bén phan doan APQ.DI-
APQ.D4. Phan doan APQ.D3 duoc sdc ky trén cOt pha dao RP-18 v41 hé dung moi
acetone/nude (1/2, v/v) thu duge naim phan doan nhé hon APQ.D3A-APQ.D3E. Phan
APQ.D3E duoc tinh ché bang HPLC diéu ché v6i hé dung méi acetonitrile/nudc
(90% acetonitrile vé thé tich), thu dugc hop chat AP3 (14,4 mg, tr = 37,0 phut), AP2
(15,7 mg, tr = 39,1 phut) va AP1 (41,2 mg, tr = 41,3 phut).

Mau 14 loai A. polystachya duoc say kho, nghién nho (5,0 kg) sau d6 siéu am
v6i methanol (15 L X 3 1an, mdi 1an 1 gid) thu dugc dich chiét methanol. Dich chiét
nay dugc cit loai dung moi & ap suét thap thu duge cao chiét MeOH (500 g). Cao
chiét MeOH duoc hoa tan véi nude va sau d6 duge chiét phan 16p bang cac dung moi
n-hexane va dichloromethane. Céc dich chiét nay dugc cat quay dé loai bo dung moi
thu dugc cac thanh phan cao chiét twong tmg APL.H, APL.D va 16p nudc. Cao chiét
APL.D (100 g) dugc phan tach trén sic ky cot silica gel, rira giai gradient bang hé
dung méi c6 d6 phan cuc ting dan dichloromethane/methanol (40/1-5/1, v/v) thu
duge bon phan doan, ky hi¢u APL.D1-APL.D4. Phan doan APL.D3 duoc sdc ky trén
cOt pha ddo RP-18 v4i h¢ dung moi acetone/nude (1/2, v/v) thu duge nam phan doan
ky hiéu 1a APL.D3A-APL.D3E. Phan APL.D3C dugc tinh ché bang HPLC diéu ché
v6i hé dung moi acetonitrile 70% trong nudc, thu dugce hop chiat AP15 (4,0 mg, tr =
52,7 phut). Phan doan APL.D3E duoc sic ky trén cot silica gel rira giai bang hé dung
mdi n-hexane/acetone (5/1, v/v) thu dugc hai phan doan, APL.D3E1 va APL.D3E2.
Ph4n doan APL.D3E!1 duoc tinh ché bang HPLC st dung hé dung moéi acetonitrile
90% trong nudc thu dugc hop chit AP14 (6,5 mg, fr = 61,2 phat). Phan doan
APL.D3E2 dugc tinh ché trén HPLC str dung hé dung méi acetonitrile 90% trong
nude thu duoc hop chat AP13 (5,0 mg, fr = 53,3 phit). Phan doan APL.D4 tiép tuc
duoc sic ky trén cot silica gel rira giai bang hé n-hexane/acetone (6/1, v/v) thu dugc
ba phan doan, APL.D4A-APL.D4C. Phan doan APL.D4B dugc tinh ché trén hé
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HPLC sir dung dung méi acetonitrile 60% trong nudc thu duoc cac hop chit AP4
(4,0 mg, tr = 42,2 phut), AP8 (24,2 mg, = = 45,2 phut) va APS (5,0 mg, tr = 48,9
phut). Phan doan APL.D4C duoc tinh ché bang HPLC diéu ché str dung dung moi
acetonitrile 45% thu dugc hop chit AP6 (6,2 mg, trr = 63,2 phat) va AP7 (7,9 mg, fr
= 68,9 phut).

Mau vo than loai 4. polystachya dugc say kho, nghién nhoé (0,9 kg) sau d6 siéu
am v&i methanol (5 L X 3 1an, mdi 1an 30 phut) thu dugc dich chiét methanol. Dich
chiét ndy duoc cit loai dung moi ¢ ap suét thap thu duoc 110 g cao chiét MeOH. Cao
chiét MeOH duoc hoa tan véi nude va sau d6 duge chiét phan 16p bang cac dung moi
dichloromethane va ethyl acetate. Cac dich chiét nay dugc cit quay dé loai bé dung
moi thu duoc cac thanh phan cao chiét twong tmg APT.D, APT.E va 16p nuéc. Cao
chiét APT.E (10 g) duoc sic ky trén cot pha dao RP-18 véi hé dung moi acetone/nude
(1/2, v/v) thu dugc ba phan doan ky hi¢u la APT.E1- APT.E3. Phan doan APT.E1
tiép tuc duoc sac ky trén cot silica gel rira giai bang n-hexane/acetone (6/1, v/v) thu
duoc hai phan doan, APT.E1A va APT.E1B. Phan doan APT.E1A duoc tinh ché bang
HPLC diéu ché str dung hé dung moi acetonitrile/nudce (ti 1€ 45% acetonitrile theo thé
tich) twong ung thu dugc hop chit AP11 (2,6 mg, r = 75,4 phut). Phan doan
APT.E1B duoc phén lap trén hé HPLC diéu ché v6i hé dung moi acetonitrile/nudc
(45% acetonitrile theo thé tich) thu duoc hop chat AP12 (3,2 mg, fr = 59,1 phut).
Phan doan APT.E2 dugc sic ky trén cot silica gel roa giai bang
dichloromethane/acetone (6/1, v/v) va sau d6 dugc tinh ché bang HPLC véi hé dung
moi acetonitrile 20% trong nude thu duge hop chat AP18 (6,3 mg, fr = 60,2 phut).

Phan nuéc APT.W dugce tién hanh sic ky trén cot Diaion HP-20, rtra giai
gradient bang methanol/nudc véi ty 16 1an luot 14 1/1 va 1/0 thu dugc 2 phan doan 1a
APT.W1 va APT.W2. Phan doan APT.W1 duoc sic ky trén cOt pha ddo RP-18 voi
hé dung méi acetone/nude (1/1,7, v/v) thu duge bon phan doan nhé hon, APT.W1A-
APT.WIE. Phin doan APT.W1B duoc phan lap trén cot silica gel, rira giai bang hé
dung moi dichloromethane/methanol (15/1, v/v) thu dugc ba phan doan ky hi¢u
APT.W1B1-APT.W1B3. Phan APT.W1BI1 duoc tinh ché bang HPLC diéu ché véi
hé dung méi acetonitrile 15% thu duoc hop chat AP22 (5,5 mg, r = 32,8 phut) va
AP9 (6,0 mg, tr = 40,7 phut). Phan doan APT.W1B2 duoc tinh ché bang HPLC st
dung dung mdi acetonitrile 12% trong nuéc thu duoc cac hop chat AP20 (8,0 mg,
= 38,9 phiit), AP10 (10,0 mg, tr = 40,4 phut) va AP23 (5,5 mg, fr = 54,1 phut). Phan
APT.WIC dugc sic ky trén cot silica gel rira giai bang dichloromethane/acetone
(15/1, v/v) va sau d6 dugc tinh ché bang hé HPLC véi hé dung moi acetonitrile 12%
trong nude thu duoc cac hop chit AP19 (8,0 mg, f = 36,8 phut). Phan doan
APT.WIE duogc sic ky trén cot silica gel rira giai bang dichloromethane/acetone
(20/1, v/v) va sau d6 duoc tinh ché bang HPLC sir dung dung méi acetonitrile 25%
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trong nuée thu dugc cac hop chat AP16 (11,0 mg, fr= 32,0 phat). Phan doan APT.W2
duoc séc ky trén cot pha ddo RP-18 voi hé dung méi acetone/nuée (1/3, v/v) thu duge
ba phan doan 1a APT.W2A-APT.W2C. Phan doan APT.W2A dugc tinh ché bang h¢
HPLC st dung dung mdi acetonitrile 17% trong nudc thu dugc cac hop chat AP21
(15,0 mg, tr = 34,7 phut). APT.W2C dugc tinh ché trén h¢ HPLC diéu ché st dung
dung mai acetonitrile 20% thu dugc hop chat AP17 (20,0 mg, fr = 41,7 phut).
2.4. Thong sb vat Iy va dir kién pho ciia cac hop chit phan lap dwoc
2.4.1. Théng sé vt Iy ciia cdc hop chit phén ldp tiv lodi A. odorata
2.4.1.1.  Hop chdt AOI: aglaodorata A (hop chdt méi)
Chat dang bot v6 dinh hinh mau vang. P96 quay cuc riéng [«]} : +75 (¢ 0,1, MeOH).
CTPT: C24H25011. Khéi lwong phan tir: 492. IR (KBr): vinax (cm™") 3405, 2936, 1705,
1606, 1158, 1079. Pho HR-ESI-MS m/z: 493,1705 [M+H]" (tinh toan ly thuyét cho
ion [C24H20011]": 493,1705); m/z: 515,1553 [M+Na]" (tinh toan 1y thuyét cho ion
[C24H2s011Na]*: 515,1524); m/z: 491,1538 [M—H]~ (tinh toan 1y thuyét cho cong thirc
[C24H27011]7: 491,1553). ECD (MeOH) 6 (A nm): +17,3 (215), —27,1 (232), —9,98
(260), +23,3 (289) mdeg. Sb liéu phé 'H NMR (600 MHz) va *C NMR (150 MHz)
xem Bang 3.1
2.4.1.2.  Hop chat AO2: aglaodorata B (hop chdt méi)
Chét dang bot vo dinh hinh mau vang. D6 quay cuc riéng [a]% : +78 (¢ 0,1, MeOH)
CTPT: C24H23011. Khéi lwong phan tir: 492. IR (KBr): vinax (cm™") 3405, 2936, 2839,
1706, 1606, 1158, 1079, 1041. Pho HR-ESI-MS m/z: 493,1706 [M+H]" (tinh toan Iy
thuyét cho ion [C24H20011]*: 493,1705); m/z: 515,1509 [M+Na]" (tinh toan 1y thuyét
cho ion [C24H23011Na]": 515,1524). ECD (MeOH) 6 (A nm): —12,44 (229), +2.,40
(254), +3,52 (277), 2,11 (308) mdeg. S6 liéu phd '"H NMR (600 MHz) va *C NMR
(150 MHz) xem Bang 3.3
2.4.1.3.  Hop chat AO3: aglaodorata C (hop chdt méi)
Chéat dang bot vo dinh hinh mau vang. Do quay cuc riéng [a]% : +64 (c 0,1, MeOH)
CTPT: C24H25011. Khéi luong phan tir: 492. IR (KBr): vimax (cm™') 3406, 2938, 1706,
1607, 1158, 1079. Pho HR-ESI-MS m/z: 493,1707 [M+H]" (tinh toan 1y thuyét cho ion
[C24H20011]": 493,1705); m/z: 515,1502 [M+Na]* (tinh toan 1y thuyét cho ion
[C24H23011Na]": 515,1524). ECD (MeOH) 6 (A nm): —7,12 (215), +14,2 (229), +4,95
(260), —8,35 (292) mdeg. S6 liéu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem
Bang 3.4
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c.c :Column chromatography M
D :Dichloromethane w

ACN  Acetonitrile
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Aphanamixis polystachya
(2,0 kg qua khd)

:n-Hexane Chiér v&i methanol
(31dnx5L)
:Methanol
APQ (160 g)
‘Water

Phén b6 déu trong mede va chiét ldn heot voi
n-hexane, dichloromethane

APQH APQ.D (80 g) APQ.W
Silica gel e. c.
Gradient D/'M 40/1- 1/1
APQ.DI APQD2 APQ.D3 APQ.D4
RP-18cc
AW 172
APQ.D3A APQ.D3B APQ.D3C APQ.D3D APQ.D3E
HPLC
ACN 90%
AP3 AP2 AP1
(14,4 mg) (15,7 mg) (41,2 mg)
fg = 37,0 phiit tg = 39,1 phit tg = 41,3 phiit

Hinh 2.4. So do phan Idp cdc hop chat tir qud lodi A. polystachya
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Aphanamixis polystachya

(5.0 kg ld kho)

Ch.iér voi methanol
:Acetone H :n-Hexane (3ldnx151)
:Column chromatography M :Methanol APL (500 g)
:Dichloromethane W ‘Water Phén bd déu trong medc va chiét 1dn luet voi
:Ethyl acetate ACN Acetonitrile n-hexane va dichloromethane
APL.H APL.D (100 g) APL.W
Silica gel c. c.
Gradient D/M 40/1- 5/1
APLD1 APL.D2 APL.D3 APL.D4
RP-18c.c Silica gel c.c.
AW 172 H/A 6/1
APL.D3A APL.D3IB APL.D3C APL.D3D APL.D3E APL.D4A APL.D4B APL.D4C
Silica gel c.c.
H/A 51
APL.D3E1 APL.D3E2
HPLC HPLC
HPLC HPLC HPLC ACN 60% ACN 45%
ACN 70% ACN 90% ACKN 90% | ‘ | ’————‘
AP15 AP14 AP13 AP4 APS APS APG6 APT
(4,0 mg) (6,5 mg) (5,0 mg) (4,0 mg) (24,2 mg) (5,0 mg) (6,2 mg) (7,9 mg)
fr = 52,7 phit fr = 61,2 phit tg = 53,3 phut fp— 422 phut g = 45,2 phut fg= 48,9 phut fx=63,2 phiit 7z = 68,9 phiit

Hinh 2.5. So do phan Idp cdc hop chat tir 1d loai A. polystachya
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Aphanamixis polystachya

(0,9 kg vo thdn khé)
Chiét véi methanol
A :Acetone H -n-Hexane (3 lanx 3 L)
c.c :Column chromatography M ‘Methanol APT (110 g)
T =TT P P
D ‘Dichloromethane w “Water Phéin b 28u trong nuwse va chiét lin hest voi
E ‘Ethyl acetate ACN Acetonitrile dichloromethane vd etfyl acetate
APT.D APT.E (10 g) APT.W
RP-13cc Diaion HP-20
AW 12 MW 1/1-1/0
APT.E1 APT.E2 APT.E3 APT.W1 APT.W2
sili 1 siti ) EP-18cc FEP-1%cc
ilica gel c.c. ica gelc.c. ACK 117 AW 173
H/A 611 D/A 611 — -
APT.WI1A APT.WIB APT.WIC  APT.W1D APT.WIE APT.W2A APT.W2B APT.W2C
AFPT.E1A APT.E1B APT.EZA APT.E2B
Silica gel c.c. Silica gel c.c. Silica gel c.c.
D/M 151 DM 1571 D/M 20711
APT.WIE1 APT.W1B2 APT.W1B3 APT.WIC1 APT.WIC2 APT.WIEl APT.WIE2
HPLC HPLC HPLC
HPLC HFLC HFLC HFLC
HFLC HFLC , _ 0 T 70 0
_ ACN 15% ACN 12% ACN 12% ACN 25% ACN 17% ACN 20%
ACN 45% ACN 45% ACN 20% - o
AP11 AP12 AP18 AP22 AP? AP20 AP10 AP23 AP19 AP16 AP21 AP17
(2.6 mg) (3,2 mg) (6,3 mg) (5.5 mg) (6.0 mg) (8,0 mg) (10,0 mg) (5.5 mg) (8.0 mg) (11,0 mg) (15,0 mg) (20,0 mg)
tg= 75,4 phit tr= 59,1 phiit g = 60,2 phiit tg=32,8 phat fr=40,7 phit rz=2380 phit rz=404 phiat fg=54,1 phit 5= 36,8 phat tg= 32,0 phiit tr= 34,7 phiit tr = 41,7 phut
\ r
2 A A , A, N a £
Hinh 2.6. So do phdn ldp cdc hop chat tir vo than loai A. polystachya
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2.4.1.4.  Hop chat AO4: aglaodoratin J (hop chdt méi)

Chat dang bot vo dinh hinh mau tréng. Do quay cuc riéng [a]; : =57 (¢ 0,1, MeOH)
CTPT: CaoHasN2014. Khi lugng phan tir: 780. IR (KBr): vimax (cm™) 33388, 2938, 1649,
1618, 1518, 1454, 1435, 1097, 1079. Phd HR-ESI-MS m/z: 781,3186 [M-+H]" (tinh toan
Iy thuyét cho ion [CaoHa9oN2014]": 781,3186); m/z: 803,2958 [M+Na]" (tinh toan Iy thuyét
cho ion [CaoHasN2014Na]*: 803,2998); m/z: 815,2764 [M+CI]" (tinh toan 1y thuyét cho
ion [CaHasN2014CI]™: 815,2799). ECD (MeOH) 6 (A nm): —10,3 (211), +10,8 (230)
mdeg. S6 lidu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem Bang 3.7

2.4.1.5.  Hop chdt AOS5: 4-methoxysalicifoliol

Chéat dang bot v6 dinh hinh mau tring. CTPT: C14H160s. Khoi lwong phén tir: 264. Phd
HR-ESI-MS m/z: 265,1074 [M+H]* (tinh toan 1y thuyét cho ion [C14H1705]*: 265,1071);
m/z: 287,0890 [M+Na]" (tinh toan 1y thuyét cho [CisHisOsNa]": 287,0890); m/z:
282,1339 [M+NH4]" (tinh toan Iy thuyét cho [C1aH1s0sNHa]": 282,1336). S6 liéu phod
'HNMR (600 MHz) va *C NMR (150 MHz) xem Bang 3.8

2.4.1.6.  Hop chat AO6: 7B-carulignan C

Chat dang bot v6 dinh hinh mau tring. CTPT: C1sHisO6. Khoi lwong phén tir: 294. Pho
HR-ESI-MS m/z 295,1181 [M+H]" (tinh toan 1y thuyét cho [CisH100s]": 295,1176); m/=
317,1010 [M+Na]" (tinh toan 1y thuyét cho [CisHisO¢Na]*: 317,0996); m/z 312,1442
[M+NH4]" (tinh toan 1y thuyét cho [C1sHisOsNHa4]": 312,1442). S6 liéu phdé 'H NMR
(600 MHz) va '3C NMR (150 MHz) xem Béang 3.9

2.4.1.7.  Hop chat AO7: loliolide

CTPT: C11H1603; Khéi lwong phan tir: 196. Sb liéu phd '"H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.10

2.4.1.8.  Hop chdt AOS: icariside B;

CTPT: C19H300s; Khéi lwong phan tir: 386. Sb liéu phd '"H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.11

2.4.1.9.  Hop chdt AO9: grasshoper ketone

CTPT: Ci3H200s3; Khéi lugng phan tir: 224. S6 lidu phd 'H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.12

2.4.1.10. Hop chat AO10: (+)-ent-ficusol

Chat dang dau, khong mau. By quay cuc riéng [«]; : +88 (¢ 0,1, MeOH). CTPT:
C11H140s; Khéi lwong phan tir: 226. S liéu phd "H NMR (600 MHz) va 3C NMR (150
MHz) xem Bang 3.13
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2.4.1.11. Hop chat AO11: (-)-odorinol

D6 quay cuc riéng [a]2 : —24 (¢ 0,1, MeOH). CTPT: C1sH24N20s; Khéi lwong phén tir:
316. S6 liéu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem Bang 3.14
2.4.1.12. Hop chdt AO12: odorine

CTPT: C1sH24N202; Khéi lwong phan tir: 300. S6 liéu phdé 'H NMR (600 MHz) va 1*C
NMR (150 MHz) xem Bang 3.15

2.4.1.13. Hop chdt AO13: epi-odorine

CTPT: C1sH24N202; Khéi lwong phan tir: 300. S6 liéu phdé 'H NMR (600 MHz) va 1*C
NMR (150 MHz) xem Bang 3.16

2.4.2. Thong s6 vt Iy ciia cdc hop chit phén lap tiv lodi A. polystachya

2.4.2.1.  Hop chdt AP1: aphanapolystachone A (hop chdt méi)

Chat dang bot vo dinh hinh mau tring. P quay cuc riéng [«]2 : +28 (¢ 0,1, MeOH).
CTPT: C35Has06. Khdi lwgng phan tir: 564. Pho UV (MeOH) Amax (log €) 268 (4,01) nm.
Ph6 HR-ESI-MS m/z: 565,3536 [M+H]" (tinh toan 1y thuyét cho ion [C3sHaoOs]":
565,3524). ECD (MeOH) 6 (A nm): —7,41 (215), —6,98 (256), +1,13 (303) mdeg. S liéu
phd 'H NMR (600 MHz) va 3C NMR (150 MHz) xem Bang 3.17

2.4.2.2.  Hop chdt AP2: aphanapolystachone B (hop chdt méi)

Chat dang bot vo dinh hinh mau tring. P quay cuc riéng [«]2 : +44 (¢ 0,1, MeOH).
CTPT: C35HasOs. Khéi luong phan tir: 564. Pho UV (MeOH) Amax (log €) 266 (3,96) nm.
Phé HR-ESI-MS m/z: 565,3531 [M+H]" (tinh toan 1y thuyét cho ion [C3sHaoOs]":
565,3524). ECD (MeOH) 6 (A nm): —6,82 (212), +2,32 (272), —1,77 (307) mdeg. S liéu
phd 'H NMR (600 MHz) va 3C NMR (150 MHz) xem Bang 3.18

24.2.3. Hop chat AP3: aphanapolystachone C (hop chat moi)

Chat dang bot vo dinh hinh mau trang. P quay cuc riéng [«]2 : +32 (¢ 0,1, MeOH).

p)
CTPT: C35sHas06. Khdi lwgng phan tir: 564. Phd UV (MeOH) Amax (log €) 266 (4,04) nm.
Phé HR-ESI-MS m/z: 565,3537 [M+H]" (tinh toan 1y thuyét cho ion [C3sHaoOs]":
565,3524). ECD (MeOH) 0 (A nm): +2,83 (222), —3,03 (254), +1,46 (305) mdeg. S liéu
phd 'H NMR (600 MHz) va 3C NMR (150 MHz) xem Bang 3.19

2.4.2.4.  Hop chdt AP4: aphanamixionolide A (hop chdt méi)

Chat dang bdt vo dinh hinh mau tréng. Do quay cuc riéng [«]; : +51,6 (¢ 0,1, MeOH).
CTPT: C22H3006. Khéi lugng phan tir: 390. Phé (+)-HR-ESI-MS m/z: 391,2122 [M+H]*
(tinh toan 1y thuyét cho ion [C22H3106]": 391,2115). ECD (MeOH) 0 (A nm): —5.,4 (215),
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—6,3 (249) mdeg. S6 lidu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem Bang
3.20

2.4.2.5.  Hop chat AP5: aphanamixionolide B (hop chdt méi)

Chat dang bot vo dinh hinh mau tring. D6 quay cuc riéng [«]% : +19,3 (¢ 0,1, MeOH).
CTPT: Cx3H340s. Khéi lugng phan t: 390. Phd HR-ESI-MS m/z: 391,2492 [M+H]*
(tinh toan 1y thuyét cho ion [C23H3505]": 391,2479). ECD (MeOH) 6 (A nm): —6,3 (215),
—6,6 (250), +0.9 (299) —0,5 (338) mdeg. S liéu phd 'H NMR (600 MHz) va 3C NMR
(150 MHz) xem Bang 3.21

2.4.2.6.  Hop chit AP6: aphanamixionolide C (hop chdt méi)

Chat dang bot vo dinh hinh mau trang. Po quay cuc riéng [«]2 : 26,5 (¢ 0,1, MeOH).
CTPT: C20H27C10s. Khéi lwong phan tir: 382,5. Pho HR-ESI-MS m/z: 383,1627 [M+H]"
(tinh toan 1y thuyét cho ion [CaoHas*>ClOs]": 383,1620); m/z: 385,1605 [M+2amu+H]*
(tinh toan 1y thuyét cho ion [C20Has*’ClOs]": 385,1605). ECD (MeOH) 6 (A nm): —4,1
(215), 6,2 (252) mdeg. S liéu phd "H NMR (600 MHz) va 3C NMR (150 MHz) xem
Béang 3.22

2.4.2.7.  Hop chat AP7: aphanamixionolide D (hop chdt m&i)

Chat dang bot vo dinh hinh mau tréng. Do quay cuc riéng [«]; : —40,2 (¢ 0,1, MeOH).
CTPT: C20H27Cl0s. Khéi lwong phan tir: 382,5. Phd HR-ESI-MS m/z: 383,1625 [M+H]"
(tinh toan 1y thuyét cho ion [C20Has*>ClOs]*: 383,1620); m/z: 385,1600 [M+2amu+H]*
(tinh toan 1y thuyét cho ion [C20Has*’ClOs]*: 385,1605). ECD (MeOH) 6 (A nm): —11,4
(211), —2,7 (241) mdeg. S6 liéu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem
Béng 3.23

2.4.2.8.  Hop chat AP8: aphanamixionolide E (hop chdt mdi)

Chat dang bot vo dinh hinh mau tréng. b0 quay cuc riéng [«]7 : —33,1 (c 0,1, MeOH).
CTPT: CxH3006. Khéi lugng phan t: 390. Phd HR-ESI-MS m/z: 391,2118 [M+H]*
(tinh toan Iy thuyét cho ion [C22H3106]": 391,2115). ECD (MeOH) 6 (A nm): —22,0 (210)
mdeg. S6 lidu phd 'H NMR (600 MHz) va '*C NMR (150 MHz) xem Bang 3.24
2.4.2.9.  Hop chdt AP9: 11-methoxysawaranospiroride C (hop chdt moi)

Chat ran mau vang. Do quay cuc riéng [«]% : 49,8 (c 0,1, MeOH). CTPT: CsH;sOs. Khi
luong phan tir: 326. IR (KBr): vimax (cm™') 3405, 2918, 2849, 1776, 1604, 1519, 1048.
UV (MeOH) Amax (nm): 232, 281. Pho HR-ESI-MS m/z: 325,0924 [M—H]" (tinh toan 1y
thuyét cho ion [C1sH170s]: 325,0929); m/z: 361,0696 [M+*CI] (tinh toan Iy thuyét cho
ion [Ci1sH1s0s¥Cl]: 361,0696); m/z: 363,0676 [M+"Cl]" (tinh toan Iy thuyét cho cong
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thire [C15sH1705>7C1]: 363,0666). ECD (MeOH) 6 (A nm): +4,74 (237) mdeg. S6 liéu phd

"HNMR (600 MHz) va 3C NMR (150 MHz) xem Bang 3.25

2.4.2.10. Hop chat API0: 60,9& 10,13-tetrahydroxymegastigmane-3-one (hop chat
maoi)

Chat rin mau vang. Do quay cuc riéng [a]2 : 2,6 (¢ 0,1, MeOH).CTPT: C13H240s. Khoi

luong phéan t: 260. IR (KBr): vmax (cm™) 3292, 2920, 1722, 1462, 1320, 1038. UV

(MeOH) Amax (nm): hdp thu manh & ving bude séng ngin (190200 nm).

Pho (+)-HR-ESI-MS m/z: 261,1693 [M+H]" (tinh toan 1y thuyét cho cong thic

[C13H2505]": 261,1697); m/z: 259,1550 [M—H]" (tinh toan Iy thuyét cho ion [C13H230s]":

259,1551); m/z: 295,1328 [M+3CI]" (tinh toan 1y thuyét cho ion [Ci13H24O5°Cl]™:

295,1318). S liéu phd 'H NMR (600 MHz) va '3C NMR (150 MHz) xem Bang 3.26

2.4.2.11. Hop chat AP11: 11-hydroxyaphanamixin B (hop chdt méi)

Chat dang dau mau trang. PO quay cuc riéng [a]%: +0,0 (¢ 0,1, MeOH). CTPT:

Ca0H300s. Khdi lwong phén tir: 350. IR (KBr): vimax (cm!) 3395, 2978, 2931, 1689, 1581,

1455, 1176. UV (MeOH) Amax (nm): 260. Pho HR-ESI-MS m/z: 351,2171 [M+H]* (tinh

toan 1y thuyét cho cong thirc [CaoH3105]": 351,2166). SO liéu phd 'H NMR (600 MHz)

va BC NMR (150 MHz) xem Bang 3.27

2.4.2.12. Hop chit AP12: (2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid
(hop chat méi)

Chat dang dau mau tring. PO quay cuc riéng [a]?: +0,0 (¢ 0,1, MeOH). CTPT:

Ca0H3,05. Khdi lwong phan tir: 352. IR (KBr): vinax (cm™!) 3409, 2954, 2925, 1691, 1636,

1459, 1377, 1165. UV (MeOH) Amax (nm): 221. Pho HR-ESI-MS m/z: 353,2330 [M+H]*

(tinh toan 1y thuyét cho cong thirc [C20H330s]*: 353,2323); m/z: 370,2587 [M+NH,]*

(tinh toan 1y thuyét cho cong thirc [C20H30sNH4]*: 370,2588). S6 liéu phd 'H NMR

(600 MHz) va '*C NMR (150 MHz) xem Bang 3.28

2.4.2.13. Hop chat AP13: piscidinol A

CTPT: C3oHs004. Khéi luong phan tir: 474. S6 liéu phé '"H NMR (600 MHz) va *C

NMR (150 MHz) xem Bang 3.29

2.4.2.14. Hop chit AP14: Hispidone

CTPT: C3oHasO4. Khéi luong phan tir: 472. S6 liéu phé '"H NMR (600 MHz) va *C

NMR (150 MHz) xem Bang 3.30
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2.4.2.15. Hop chdt AP15: Bourjotinolone A

CTPT: C30H4304. Khéi lwong phén tir: 472. S6 lidu phd 'H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.31

2.4.2.16. Hop chdt AP16: Cinnacasside D

CTPT: CasH36011. Khdi luwong phan tir: 512. S6 lidu phd 'H NMR (600 MHz) va 3C
NMR (150 MHz) xem Bang 3.32

2.4.2.17. Hop chit AP17: Cinnacasside E

CTPT: CasH33011. Khdi Iuwong phan tir: 514. S6 liéu phd '"H NMR (600 MHz) va 13C
NMR (150 MHz) xem Bang 3.33

2.4.2.18. Hop chdt AP18: Vilsonol F

CTPT: Ci3H260s5. Khéi luong phan tir: 230. S6 liéu phé '"H NMR (600 MHz) va >C
NMR (150 MHz) xem Bang 3.34

2.4.2.19. Hop chdt AP19: 3a,5p,60,9a-tetrahydroxymegastigman-7-ene

CTPT: C13H2404. Khéi lwong phan tir: 244. S6 liéu phé 'H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.35

2.4.2.20. Hop chat AP20: (3S,5R,6R, 7E,9R)-3,6,9, 1 0-tetrahydroxy-7-en-

megastigmane

CTPT: C13H2404. Khéi luong phan tir: 244. S6 liéu phé '"H NMR (600 MHz) va >C
NMR (150 MHz) xem Bang 3.36

2.4.2.21. Hop chat AP21: citroside A

CTPT: C19H300s. Khéi lwong phan tir: 386. S6 liéu phd '"H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.37

2.4.2.22. Hop chdt AP22: threo-1-(3,4,5-trimethoxyphenyl)-1,2,3-pro-panetriol

CTPT: C12HisOs. Khéi lwong phan tir: 258. S6 liéu phé 'H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.38

2.4.2.23. Hop chat AP23: 3,4,5-trimethoxyphenyl-1-O-B-D-glucopyranoside

CTPT: CisH2209. Khéi luong phan tir: 346. S6 liéu phé 'H NMR (600 MHz) va *C
NMR (150 MHz) xem Bang 3.39

2.5. Két qua thir hoat tinh ciia cac hop chit phén lap dwoc
2.5.1. Két qud thir hoat tinh irc ché sin sinh NO ciia cic hop chit

Phép thir hoat tinh khang viém dugc thyc hién theo phuong phap dugc mo ta

trong muc 2.2.3. Hoat tinh khang viém duogc danh gia thong qua tac dung tre ché cua cac
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hop chat phéan lap duoc déi véi su san sinh NO trong nhiing té bio RAW264.7 duoc
kich thich v&i LPS.

25.1.1

. Cdc hop chdt phan ldp tir lodi A. odorata

Két qua thtr hoat tinh gy doc t& bao RAW264.7 theo phuong phap MTT tai va

hoat tinh trc ché san sinh NO cua cac hop chit phan 1ap tir loai A. odorata thé hién &

bang dudi:

Bing 2.1. Két qud thir hoat tinh gdy doc té bao ciia cdc hop chat AOI-A013

Chat % té bao song” Chit % té bao song” Chat % té bao song”
AO1 97,72 AO6 95,01 AO11 90,75
AO2 94,58 AO7 95,37 AO12 98,05
AO3 99,30 AO8 92,16 AO13 100,79
AO4 91,99 AO9 91,97 L-NMMA? 90,18
AOS5 94,33 AO10 92,62

# thir nghiém & nong d6 100uM, * L-NMMA: chét ddi chimg duong

Bing 2.2. Két qua thir hoat tinh trc ché sw san sinh NO ciia AO1-A013

Hop chit ICso (uM) Hop chat ICso (uM)
AO1 243+12 AOS8 > 100
AO2 22,7+ 14 AO9 > 100
AO3 214+1.2 AO10 82,4+19
AO4 33,1+2,1 AO11 432+18
AO5 75,1+£2,5 AO12 16,2 +2.4
AO6 66,5 +2,2 AO13 173+26
AO7 > 100 L-NMMA* 302+1,7

2.5.1.2.

* L-NMMA: 1a chat d6i chimg duong.

Cdc hop chdt phan Igp tir lodgi A. polystachya

Két qua thir hoat tinh gay doc té bao RAW264.7 theo phuong phap MTT tai nong
d6 100uM va hoat tinh e ché san sinh NO cila cac hop chat phan lap tir loai A.
polystachya thé hién ¢ bang dudi:

Bing 2.3. Két qud thir hoat tinh gdy doc té bao ciia cdc hop chat AP1-AP23

Chit % té bao song Chit % té bao song” Chat % té bao song”
AP1 86,32 AP9 100,1 AP17 99,4
AP2 87,33 AP10 89,3 AP18 98,0
AP3 88,43 AP11 80,6 AP19 100,8
AP4 80,63 AP12 63,7 AP20 98,9
APS 97,80 AP13 86,99 AP21 101,1
AP6 83,54 AP14 82,81 AP22 100,0
AP7 91,72 AP15 96,00 AP23 101,2
APS 85,26 AP16 101,2 L-NMMA? 90,36

# thir nghiém ¢ nong d6 100uM, > L-NMMA: chét d6i chimg duong
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Bing 2.4. Két qua thir hoat tinh trc ché san sinh NO cia cdc chat AP1-AP23

Chit ICso (uM) Chat ICso (uM) Chat ICso (uM)
AP1 1,702 AP9 420+12 AP17 >100
AP2 30+15 AP10 >100 AP18 >100
AP3 53+03 AP11 67,9 + 4,1 AP19 >100
AP4 253+15 AP12 20,5+2.8 AP20 78,6+ 2.6
AP5 37,7+2,1 AP13 31,1+2,7 AP21 >100
AP6 16,8+ 1,0 AP14 36,6+ 1,8 AP22 924431
AP7 18,8+ 1,4 AP15 10,2 +0,2 AP23 >100
APS 20,2 +2.4 AP16 >100 L-NMMA? 31,5+2,6

2.5.2. Két qua thir hoat tinh irc ché cdc cytokine tién viém IL-6, TNF-a va trc ché biéu

*L-NMMA: chat ddi chimg duong

hign iNOS ciia cdc hop chit AP1-AP3

Vi cac két qua tre ché san sinh NO tiém néng, ba hop chat AP1-AP3 tiép tuc duoc
tién hanh nghién ctru sdu hon vé anh huéng ctia chiing dén cac yéu td trung gian ciia qua
trinh viém gém iNOS, IL-6 va TNF-a.

180~

1504

12

IL-6 (pg/mL)

90—
60

30

]

Concentration (M)

= 2um

Control  Ap]

Il

Compounds

1200+
1000

800

TNF-at (pg/mL)

INOS

Concentration {uh)

AP2

10uM 2uM  10pM 2uM  10uM  2uM

AP3

Control

Hinh 2.7. Anh hwong cua cdac hop chdt API1-AP3 dén sy biéu hién iNOS, IL-6 va

TNF-a trong té bao RAW264.7 kich thich béi LPS



56

CHUONG 3. THAO LUAN KET QUA

3.1. Thanh phén héa hoc ciia hai lodi A. odorata va A. polystachya

H;CO <\OH %
RIS
ST 7

OCH,

3.1.1. Thanh phin héa hoc ciia lodi A. odorata

3.1.1.1. Hop chit AOI: aglaodorata A (hop chdt méi)
OCH,4

O

OH
— CcOsy HO
— > HMBC

HO 1y
Hinh 3.1. Cdu triic héa hoc va cdc twong taic HMUBC, COSY ciia hop chdat AOI
Hop chat AO1 thu duoc dudi dang bot vo dinh hinh mau vang. Trén phd HR-
ESI-MS ciia hgp chat AO1 xuat hién pic ion gia phan tir tai m/z 493,1705 [M+H]",
tinh toan cho ion [C24H20011]": 493,1705, A = 0 ppm; m/z 515,1533 [M+Na]", tinh
toan cho ion [C24H23011Na]™: 515,1524, A = +1,7 ppm; m/z 491,1538 [M-H]", tinh
toan cho ion [C24H27011]™: 491,1553, A = +3,0 ppm. Két hop véi dir kién pho °C
NMR cho phép xac dinh cong thirc phan tir C2aH2sO11 va do bat bao hoa bang 11.
Trén phdé "H NMR ctia AO1 cho thy cac tin hiéu twong Gmg véi hai proton aromatic
cua mQt cdp proton meta tai on 6,51 va 6,64 (d, J = 2,4 Hz), dugc gan cho H-6 va H-
8 cua flavone. Tin hiéu cta bdn proton aromatic khac thé hién mot vong benzen thé
para tai ou 7,11 va 6,97 (2H, d, J = 8,0 Hz). Ba nhém methoxy dugc xac dinh tai on
3,94, 3,86, va 3,74 (3H, s). Bén canh do, tin hi€u ciia mot proton anome tai oy 4,46
(d, J= 7,8 Hz) va hai proton oxymethylene tai ou 3,47 (dd, J= 12,0, 8,4 Hz) va 2,98
(dd, J= 12,0, 2,4 Hz) goi y su c6 mit ciia mot don vi duong. Trén phd *C NMR cua
hop chat AO1 cé tin hiéu cong hudng cia 24 carbon bao gém 6 carbon ciia mot don
vi duong glucose, 3 nhém methoxy va 15 carbon con lai thugc khung flavonoid. Tin
hiéu ctia 6 carbon dc 105,8, 75,0, 77,6, 72,2, 77,8 va 63,3, két hop véi dir ligu phé
HSQC, HMBC va 'H-"H COSY xac nhan mét don vi dudng glucose. Pdi v6i khung
aglycone, tin hi¢u cua 4 carbon dc 135,8 (C), 128,5 (CH), 114,1 (CH), 159,9 (C) duogc
cho 14 phu hop véi vong thom thé para (vong B). Tin hiéu ciia 6 carbon khéc dc 160,4
(C), 100,0 (CH), 170,4 (C), 101,6 (CH), 160,9 (C), va 115,4 (C) phu hop véi cac vi
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tri carbon cua vong A. Tin hi€u cua 3 carbon con lai [d¢ 81,5 (C), 93,9 (CH), va 197,5
(C=0) tuong tGng véi cac vi tri C-2, C-3, va C-4 cia hop chét flavonoid.
Bing 3.1. S6 liéu phé NMR ciia hop chdt AO1

C  oc™ 5w (dd boi, J = Hz) C oc*® o< (d9 bdi, J = Hz)

2 815 - 4 159,9 -

3939  4,74(s) 5-OCH; 56,4 3,94 (s)

4 1975 - 7-OCH; 56,6 3,86 (s)

5 1604 - 4-0CH: 556 3,74 (s)

6 1000 6,51(d,2.4) 3-0-Gle

7 1704 - 1" 105,8 4,46 (d, 7.8)

8  101,6 6,64 (d,2.4) 2" 75,0 3,08 (dd, 9,0, 7.8)

9 1609 - 3" 77,6 3,36 (dd, 9,0, 9,0)

10 1154 - 4" 72,2 3,03 (dd, 9,0, 9,0)

' 1358 - 5" 77,8 3,38 (ddd, 9,0, 5.4, 2,4)
2,6 1285 7,11(d, 8,0) 6" 63,3 3,47 (dd, 12,0, 5,4)
3.5 1141 6,97(d, 8,0) 3,98 (dd, 12,0, 2,4)

“Po trong CD;OD,”150MHz, ‘600MHz.

Céc tin hiéu ¢ ving truong thap ciia C-2 va C-3 chi ra rang day la nhiing
carbon lién két tryc tiép vi nguyén tir oxygen. Pang chu y rang, trén phd HMBC
xuat hién rat rd tuong tac gitta H-8 (dx 6,64) va C-2 (dc 81,5), goi ¥ lién két truc tiép
C-C giira C-9 va C-2 chur ko phai cau ether (C-O-C) giira C-9 va C-2 nhu cac hop
chat khung flavonoid théng thuong. Sy hinh thanh vong cyclopentane truc tiép bang
lién két C-C giita C-2 va C-9 chua ting xuat hién d6i v6i khung carbon cua flavonoid
(2,9-deoxyflavonoid). Trén phd HMBC, cac proton ctia nhém methoxy (dx 3,94, 3,86,
va 3,74) c6 tuong tac tuong ung voi C-5 (6c¢ 160,4), C-7 (6c 170,4), va C-4' (6¢ 159,9),
cho phép xac dinh vi tri ciia cac nhém methoxy & vi tri C-5, C-7, va C-4'. Mat khac,
tuong tac cua proton anome cua don vi duong glucose H-1" (dx 4,46) véi C-3 (oc
93.9) x4c dinh lién két O-glycosidic ¢ vi tri C-3. Vi hing s6 twong tic 16n cua proton
anome Ju. ;.27 =7,8 Hz khang dinh lién két nay c6 dinh huéng S-glucoside. Pon vi
duong D-glucose dugc xac dinh bang cach thuy phan hop chat AO1 trong méi truong
acid, phan ung vdi L-cysteine methyl ester va O-tolyl isothiocyanate, sau d6 phan
tich trén may HPLC va so sanh thoi gian luu véi cac gia tri cia duong chuan D/L-
glucose theo nhu phuong phap da mé ta. Mau thity phan cua hop chiat AO1 quan sat
duoc pic tai r = 22,9 phut, twong tng véi D-glucose. Tuy nhién ciu hinh tuyét ddi
tai cac vi tri C-2 va C-3 khong thé x4c dinh duoc tir dir liéu phd NMR do bo khung
cAu truc “2,9-deoxyflavonoid” chua tirng xuét hién. Do do, chung dugc xac dinh béng
ph6 ECD thyc nghiém, ECD tinh toan TD-DFT va tinh toan '*C NMR theo phuong
phap GIAO-STS. Ciu hinh tuyét ddi ctia hop chit AO1 tai hai trung tim bét ddi tai
C-2 va C-3 s& c6 4 ddng phan co thé xay ra 1a AO1a-(2S,3R), AO1b-(2S,3S), AOlc-
(2R,3R), AO1d-(2R, 3S). Trong nhirng nim gan day, cac phuong phap tinh toan NMR
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bang 1y thuyét lugng tir (GIAO) di duoc phat trién dya trén tinh toan truc tiép DET
két hop hiéu chinh sai s6, vi du nhu cac phuong phap thong ké xac suat nhu DP4 va
DP4+, str dung thudt toan STS hoic tinh toan hing sé twong tac J (J-DP4 va ML-J-
DP4), thanh cong dé tinh toan nhirng dong phan diastereomer (dia) [182-185]. Trong
khuon kho ludn 4n ndy, cac tinh toan *C NMR GIAO duoc thue hién cho cac dong
phan dia AO1a-AO1d bang thuat toan STS. Két qua tinh toan *C NMR cho két qua
hop chat AO1 phu hop dén 99,69% (relative probability P = 99,96%) véi cau tric
AO1d-(2R,3S) (Bang 3.2). Bén canh d0, ciu hinh tuyét ddi ciia C-2 va C-3, ciing
duoc khang dinh bang viéc phéan tich phd ECD. Két qua phé ECD thuc nghiém cia
AO1 phu hop v6i phd ECD tinh toan TD-DET cho cau hinh (2R, 3S) (Hinh 3.2). Nhu
vay, cAu trac hoa hoc ciia AO1 duge x4c dinh hoan toan, 1a mot hop chat méi, dugc

dat tén la aglaodorata A.

157 — Comp. AOT (exptl) 1.0 — Comp. AO2 (exptl)
= 28.3F (caled) 2R.3R (caled)
1od 2R.3S (caled) 2838 (caled)
RS
E 0.54 E
P o
= = 0.0+
Z00] ) &
4 2
[ 0.5
-0.54
—].U'I -1.04
—r7——— 7 — — T T
230 300 350 400 250 300 350 400
Wavelength (nm) Wavelength (nm)

Hinh 3.2. Pho ECD thuc ng@iém cua hgp chdt AOI va phé ECD tinh toan theo ly
thuyét cua cdac dong phdan co thé co

x10 4 |+ Scan (rt: 0.817 min) NCCT_FAO19A3.d
1.2

1.1 493.1705
14

0.9

0.8

0.7+ 531.1271

0.6 538.2202

0.5

0.4
515.1533

510 520 530 540 550

0.3
0.24 430.9136 475.1610

0.1 ‘ a462.1472
I

oJ [ |
420 430 440 450 460 470 430 490 500
Colnts vs. Mass-to-Charge (m/z)

Hinh 3.3. Phé (+)-HR-ESI-MS ciia hop chit AO1

%10 4 |- Scan (rt: 1.208 min) NCCT_FAO19A3_N.d

2.2
527.1308
1.8+
1.6
1.4
1.2

0-81 537.1587

©-61 491.1538

0.4+

0.2 513.1983
437.2266 TEEeE |l li L se7-gete
i - .

400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570
Counts'vs. Mass-to-Charge (m/z)

Hinh 3.4. Phé (-)-HR-ESI-MS ciia hop chdat AO1
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Bing 3.2. Két qud tinh todn Iy thuyét phé 3C NMR cho bén dang dong phdn lip thé AOla-(2S,3R), AO1b-(2S,3S), AOIc-(2R,3R),
AO1d-(2R,3S) theo phirong phip GIAO, dp dung mé hinh STS va so sanh véi sé liéu thiwe nghiém cia hop chat AO1

| D

| 3 | 3 | G | H | v | v | k| v | m | N | o | p | a R I T S I w | x | v | z | am | m | a AD

Note:
Pmean > $% s the confidence interval

MAE 178 MAE 140 MAE MAE 119
Note: RMS 237 RMS 1.83 RMS RMS 1.5%
sp carbons inchude C=N P, 8.63% P, 21 28% P, Prenn 30.72%
sp2-CH/C for double bonds except carbonyl group Prel 0.00% Prel 0.04% Prel Prel
C=0 includes only ketones and aldehydes Isomer 1 Isomer Isomer 3 Isomer 4

ten3 Corr Sh aled 3 |Caled 5 (Jabs dev orr Shie]Calcd 8 | Caled 6 (Jabs dev Shielding|Corr ShidCaled 3 |Caled 3 (Jabs dev ] Shielding| Corr ShidCaled 3 |Caled 3 (Jabs dev P
None sp3-CH2/ICH/C 2 81.5) 1150784025  115.0784025 8207 8234 134 023 ms326] me3| 8] 1827 323 0.00 [ 113.08608] 118.087) 79.02] 8007 1.43 020 [11431444] 11431 84| 8226 0.76 050
None sp3-CH2ICH/C 3 039) 1112379973 1112379973 8597| 8568 722 000 99950 10000 9737 9682 290 001 [11130653] 1113065 8590 8678 112 00010268772 10260 9464| 0404 014 090
None =0 4 1975] 0.194866323]  0.104866323] 20036 19953 203 020 1.752906] 175 19802 ] 19811 061 070 | -0511072[-0511072] 20101 199.06 156 032 | 1.6410695 164 19002 19838 078 062
Nene sp2-C 5 160.4| 4105323625]  41.05323625] 15073 135045 093 062 4106870 4107 15071 15000 1.40 047 [40.801582] 40.80158] 150.89] 15805 145 045 [40570191]  4057] 16021] 15931 039 0.63
Nene sp2CH 6 100 99.40660418]  99.40660418] 10351 10429 429 001] 9843441 0843 10467] 10409 109 0.01[98471901] 984719] 10464] 10506 5.06 0.00[101.18075]  101.18] 10225] 10163 163 029
None sp2C 7 1704 3174305702]  31.74305702] 16901 16860 1.80 035] 3215102 3215] 16860] 16786 254 0.19 31755003 31.75509] 160.00] 16784 256 01831578083 3158] 169.17[ 16847 193 032
Nene sp2-CE B 101.6] 9932836801] 90.32836801] 10388 10436 2.76 007] 9731379 0731] 10566] 10508 348 0.02 [ 97408643 0740863 10557] 10597 437 000 [96647819] 9665 10624] 10562 402 0.01
None sp2-C 0 160.9| 37.60042484] 37.60042484] 16316 16283 1.93 032] 3370162  3879| 16198] 16126 036 0.85 [ 37.122080] 57.12200] 16365 16262 1712 037]30085588]  50.00] 16160] 16009 0.09 0.6
None sp2C 10 1154 se7m271a04]  sa7m271404] 11615 11646 1.06 058] 8386354] 8387 117.05] 11645 1.05 059 | 83627663 83.62766] 11720] 11740 200 030 [84.848202]  8485| 11607| 11544 004 098
None sp2C I 1358 6722015057] 6722015057 13364 13371 200 028] 6621406]  6621] 13465 13400 1.80 035 | 65.280512] 65.28052] 13558] 13524 056 07767383041 6738] 13348[ 13282 208 012
Nene sp2-CH B 1285 7158275400] 7158275409 12833 12847 003 098] 7062080 7063 120.07] 12853 0.03 099 [ 70.710328] 70.71033] 12009] 12802 042 07969463075 6946] 130.19] 12054 104 0.50
Nene sp2CH 3 114.1| 8620095776]  8620095776] 11545| 11576 1.66 028] 861772 8618 11547 11487 077 062 [86230741] 8623074] 11542] 115358 148 03486600964 8669 115.02] 11438 028 083
None sp2C 0 1500 43.03060037] 4303060037 15776 15750 240 021 9212207 4212] 15866| 15795 1.95 03142512628 4251263]  15827] 15738 25 01942133885 4213] 15865 ) 15796 194 031
Nene sp2-CE 5 114.1] 3620005776]  8620005776] 11545 11576 1.66 028] s6.17m2[  s6a8| 11547] 11487 077 062 [86230741] 8623074] 11542] 11538 148 034 86600064] 8660 115.02[ 11438 028 0.8
None sp2-CH [ 1285 7138275499]  71.38273499] 12833 12847 003 098] 7062988 7063 120.07] 12853 0.03 099 [ 70.710328] 70.71033] 12009] 12892 042 07969463075 6946] 130.19] 12954 104 050
None sp3-CHUCH/C 1" 1058 0602800381] ©96.02800381]  10140| 10181 380 000 8551067 ss61| 10803 10834 254 0.02 [ 95.503872| 0650387) 10092 10143 437 00087423379 8742 110.13] 10951 371 0.00
None sp3i-CH2ICH/C > 75| 1253056232 1253056232 7160 7260 240 003 1210470 12105]  T510] 7460 040 072 [12468212] 1246821 T3] 7354 1.46 019 121o743] 12197 7507 7449 031 063
Nene sp3-CH2/CH/C 5 77.6] 1208993639 120.8993630 7616 7101 059 059] 1195335 m9s3| TS| 7104 056 06112132300 1213239] 7573 ] 7647 0.73 051[11963108] 11963 7745|7687 0.73 0.51
None sp3-CH2ICH/C 4+ 722 1236867311] 1256867311 7130 7222 002 099 1265814] 12658 T040] 6991 229 004 |1270903e) 1270094] 6087 LIS 1.05 034|12583386] 12583 7115 7058 162 014
None sp3-CHUCH/C 5 778]  119.768817]  119.768817 7131 7814 034 076| 1194021 1040 768 777 063 057] 1203823 1203823] 7669 7780 0.00 100 120.04285] 120.04| 7703|7645 135 022
Nene spi-CERICH/IC & 63.3] 1320107502] 1328107502 6397 6490 1.69 003 1329667 13207 6392 6344 0.14 090 [ 13466751] 1346675 6219 6366 036 075 [ 13240401 13240 6439[ 6383 033 0.63
None sp3-CH3 +OMe 55.6] 1416893739 141.6893759 5507 5630 060 056] 1415398 14154 5522 471 0.83 042 1414852] 1414852] 5528] 5692 132 02014167943 14168 5508 5453 107 030
None sp3-CH3 50Me 564] 1404702008]  140.4792008 5632 5744 104 031 1405%] 14054 s626] 558l 059 057 14047805| 140479] 5632 5704 154 01414044542 14045 5636 5581 050 057
Nene sp3-CH3 TOMe S66) 14033782 14033782 5647 5138 008 034 1403212 14032 649  S604 056 058 [ 14020002] 140209] 5651  sel2 1.52 0.4 [ 14038261] 14038 S642[ 5587 073 048
H;CO. +—H;CO
o OGlc
1 I Ao1d )
| | | |

4 coclz | pvso ekl ® |
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3.1.1.2.  Hop chit AO2: aglaodorata B (hop chdt méi)

OCH;,4 OCH;

OH

HCO O\ @

\\_/<\/

ST 7

OCH; O
O

OH
HO

= COSY

—» HMBC

HO o HOHo

Hinh 3.11. Cau tric héa hoc va cac tiwong tdc HMBC, COSY ciia hop chdit AO2

Hop chat AO2 phan 1ap dugc dudi dang bot vo dinh hinh mau vang. Cong
thirc phéan tir ciia hop chét nay dugc xac dinh 13 C24Ha501;1 dua trén pic ion gia phan
tr [M+Na]" tai m/z 515,1533 (tinh toan 1y thuyét cho ion [C24H2s011Na]", 515,1524),
[M+H]" tai m/z 493,1705 (tinh toan 1y thuyét cho ion [C24H20011]", 493,1705) va
[M—H]" tai m/z 491,1538 (tinh toan 1y thuyét cho ion [C24H27011], 491,1553) trén
pho HR-ESI-MS. Céc dit liéu phd 1D va 2D NMR cuaa hop chat AO2 rat tuong
dong v&i hop chat AO1, két hop véi dir liéu phé HR-ESI-MS, tir d6 goi ¥ hop
chat AO2 1a mot ddong phan ctia hop chat AO1. Su khac biét trén phd NMR cua
hai hop chét nay nam & bo s6 lidu ciua C-2 (3¢ 78,6), C-3 (dc 87,5), C-4 (dc 198,1) va
C-1" (dc 103,3) d6i v6i AO2 so v6i C-2 (5¢c 81,5), C-3 (6c 93,9), C-4 (dc 197,5) va C-
1" (6c 105,8) dbi voi AO1 goi ¥ sy khac nhau vé cau hinh tuyét d6i o 2 vi tri C-2 va
C-3 cua hai hop chat.

Bing 3.3. S6 liéu phé NMR ciia hop chit AO2

C  oc™ o (dd bdi, J = Hz) C o™ ou (dd boi, J = Hz)
2 78,6 - 4 160,6 -

3 87,5 4,92 (s) 5-OCH; 56,5 3,96 (s)

4 1981 - 7-OCH; 558 3,81(s)

5 160,8 - 4-0CH; 56,5 3,83(s)

6 1004 6,61(d,1.8) 3-0-Gle

7 1700 - 1" 103,3 4,22 (d, 7.8)

8  103,0 6,26(d,1,8) 2" 74,9 3,29 (dd, 9,0, 7,8)

9  161,5 - 3" 77,7 3,21(dd, 9.0, 9,0)

10 1168 - 4" 71,1 3,20 (dd, 9,0, 9,0)

' 1366 - 5" 783 2,90 (ddd, 9,0, 5.4, 2,4)
2.6 1283 7,40 (d, 8.,0) 6" 62,4 3,59 (dd, 12,0, 5.4)
3.5 1147 6,96 (d, 8,0) 3,72 (dd, 12,0, 2,4)

“do trong CD30D, *150MHz, ‘600MHz.
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Ngoai ra, phé NOESY ctia AO2 thdy xuat hién twong tac giita H-3 (Ju 4,92)
v6i H-2' (51 7,40) cho thay H-3 va nhém p-methoxyphenyl ndm & ciing mot phia cta
vong benzocyclopentane & hop chiat AO2. Tir 6 c6 thé két luan rang hop chat AO2
va AO1 1a cac ddng phan dia cta nhau. Cau hinh cua don vi dudng D-glucose ciing
dugc xéac dinh twong ty nhu da thyc hién ¢ hop chat AO1. Bé khang dinh c4u hinh
tuyét d6i ciia hop chat AO2 tai vi tri C-2 va C-3, cac phuong phéap tinh toan
3C NMR GIAO-STS va so sanh ph6é ECD thuc nghiém v&i phd ECD tinh toan
TD-DFT da dugc thyc hién tuwong ty nhu véi hop chat AO1. So sanh gifra dir
lidu *C NMR cua AO2 va két qua '3C NMR da tinh toan cho cac dong phan dia
AO1a-A01d, v6i mirc 6 pht hop 13 99,62% chi ra cAu hinh tuyét d6i cia AO2 giéng
v6i dong phan 13 AO1le-(2R,3R) (Bang 3.5). Bén canh d6, sy tuong dong giita phd
ECD thuc nghiém ctia AO2 véi phd ECD tinh toan 1y thuyét cho dong phan (2R, 3R)
khang dinh thém c4u hinh tuyét ddi cta hop chét nay 1a (2R, 3R) (Hinh 3.12). Tir
nhitng phan tich néu trén, ciu triic hda hoc cia AO2 da duoc xac dinh hoan toan, day
1a mot hop chat méi, dugc dit tén 1a aglaodorata B.

1.04 — Comp. AO2 (expth) 151 — Comp. AO1 (exptl)
1 2R 3R (caled) --= 28.3R (caled)

= 2838 (ealed) 2R 358 (caled)

104
WEE | L

3
i

0.0 /

-1.0- -rod

0.04 4

Az (Relative unit)
Ae (Relative unit)

i
i

250 300 350 400 250 300 350 400
Wavelength (nm) Wavelength (nm)

Hinh 3.12. Phé ECD thiee nghiém ciia hop chat AO2 va phé ECD tinh todn theo 1y
thuyét cia cdc dang dong phan

3.1.1.3.  Hop chdt AO3: aglaodorata C (hop chdt méi)

— COSY
—>» HMBC HO HO

HO HO
Hinh 3.13. Céu triic héa hoc va cdc twong tac HMBC, COSY cua hop chit AO3
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Hop chat AO3 phan 1ap duoc dudi dang bot vo dinh hinh mau vang. Cong
thirc phan tir ciia hop chat nay dugc xac dinh 1a C2aHasO011 dua trén pic ion gia phan
tir [M+Na]" tai m/z 515,1502 (tinh toan Iy thuyét cho ion [C24H2s011Na]", 515,1524),
[M+H]" tai m/z 493,1707 (tinh toan 1y thuyét cho ion [C24H20011]*, 493,1705) trén
ph6 HR-ESI-MS. Ph6 1D va 2D NMR cua hop chat AO3 cho thdy nhiéu diém
twong dong véi hop chat AO1, két hop véi thong tin phd HR-ESI-MS cho phép
xac dinh hop chiat AO3 1a mot ddng phan dia ciia hop chat AO1 va AO2.

Trén phd NOESY cua hop chat AO3 khong thay xuét hién tin hiéu tuong tac
ctia H-3 va H-2', khac AO2 va giéng AO1, tir d6 goi ¥ hop chat AO3 1a mot trong
hai truong hop con lai, co6 cAu hinh d6i nguoc tai vi tri C-2 va C-3 so vdi hop chat
AO1 (2R,39).

Bing 3.4. S6 liéu phé NMR cia hop chit AO3

C oc™P on™* (do boi, J = Hz) C oc*P ou™*° (do boi, J = Hz)

2 81,8 - 4' 160,3 -

3 87,8 5,05 (s) 5-OCH3 56,4 3,95 (s)

4 197,7 - 7-OCH3 56,6 3,87 (s)

5 160,2 - 4'-OCH3 55,7 3,76 (s)

6 100,2 6,57 (d, 1,8) 3-0-Glc

7 170,3 - 1" 102,7 4,54 (d, 7,8)

8 101,6 6,65 (d, 1,8) 2" 74,4 3,20 (dd, 9,0, 7,8)

9 161,2 - 3" 78,4 3,30(dd, 9,0, 9,0)

10 116,3 - 4" 71,3 3,32(dd, 9,0, 9,0)

I' 134,7 - 5" 77,4 3,31(ddd, 9,0, 4,8, 1,8)
2',6' 1289 7,14 (d, 8,0) 6" 62,6 3,71(dd, 12,0, 4,8)
3.5 1143 6,83 (d, 8,0) 3,89 (dd, 12,0, 1,8)

“do trong CD;OD, b150MHz, <600MHz
L — Comp. AO3 (exptl) L — Comp. AOT (exptl)
1 283R (caledy 1 25.3R (caled)

1 0] - 2R3 (caled) L0 = 2R.38 (caled)

n
aa )

n

1

0.0+ |

{Relative unit)

Ae {Relative unit)

0.0+

A

054 . 054

1.0 104

—T——T—t——— T — 77

T T T T ¥ 1 " —
250 300 350 400 250 300 350 400

1
Wavelength (nm) Wavelength (nm)

Hinh 3.14. Phé ECD thyc nghiém ciia hop chdt AO3 va phé ECD tinh todn theo Iy
thuyét cia cdc dang dong phan
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Pé khang dinh dugc cau hinh tuyét dbi ciia hop chat AO3, cac phuong phap
tinh toan ('*C NMR va ECD) va so sanh véi s liéu thyc nghiém di duoc tién hanh
twong tu nhu di lam voi AO1 va AQ2. So sanh gitra dir liéu *C NMR thyc nghiém
ctia AO3 voi két qua '*C NMR tinh toan cho bon trudng hop c6 thé co chi ra cdu hinh
tuyét d6i cua AO3 gidng v6i truong hop AOla 1a (25,3R) (99,58%) (Bang 3.6).
Ngoai ra, ECD thuc nghiém cua AO3 ddi nguoc hoan toan vai ECD thuc nghiém cua
AO1, dong nghia véi viéc twong dong véi ECD tinh toan TD-DFT ciia dong phan
AO1a-(2S,3R) (Hinh 3.14). Tir cac két qua do, c6 thé gan hoan toan ciu hinh tuyét
dbi cia AO3 & 2 trung tam bat d6i C-2 va C-3 1a (2S,3R). Nhu vy, ciu triic hoa hoc
cua AO3 da dugc xac dinh hoan toan, day 1a mot hop chit mdoi, duoc dit tén 1a
aglaodorata C.
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Bing 3.5. Két qua tinh todn Iy thuyét phé 3C NMR cho bén dang dong phdn lip thé AOla-(2S,3R), AO1b-(2S,3S), AOIc-(2R,3R),
AOI1d-(2R,3S) theo phwong phdip GIAO, dp dung mé hinh STS va so sanh véi sé liéu thwe nghiém cia hop chit AO2.

D O P Q B D
Note:
Pmean * 5% is the confidence interval
MAE MAE 168 MAE 139 MAE
Note: RMS RMS 254 RMS| 1.67 RMS
sp carbons include C=N P, 21.87% P, 5.60% Prenn 27 50% P,
sp2-CH/C for double bonds except carboryl group Prel 038% Prel 0.00% Prel 29.62% Prel
=0 includes only ketones and aldehydes Tsomer 1 Isomer Isomer 3 Tsomer 4
Shielding tens| Corr Shielding|Caled 3 |Caled  (Jabs dev TP ielding|Corr Shie|Caled 3 |Caled 5 (Jabs dev P Shielding] Corr ShidCaled 5 |Caled 3 (Jabs der hi3 Shielding] Corr ShidCaled 3 (Caled 5 (Jabs dev P

None sp3-CH2/CE/C 2] 73.6] 1150734025  115.0784025 8207 2228 368 000] 1183226 11832| 7878 71T 0.89 042 118.08698] 118.087] 7002 7947 087 044 143144 1431 m284| s 3.4 0.00
None sp3-CH2/CH/C 3 875 1112379973 1112379973 85.97] 8616 134 023 soosse| 10000 9737| e6a4 8.94 0.00 | 11130653 1113063 8590 8626 124 026102.68772| 10269 464| 9363 6.13 0.00
None =0 4 1931 0.104866323]  0.104866323] 20036 | 20051 221 0.16 | 1.752006 175 10802 1987 061 070 0511072 -0.511072] 201.01 [ 19938 178 026 | 1.6410685 1.64] 19002] 10888 078 0.62
Nome sp2-C 5 160.8] 41.05323625]  41.05323625] 15073 | 159.77 1.03 059] 4106879 #1.07| 15071 15022 158 0.41]40.801582[ 4080158 15080 15020 1.51 043 [s0570101] 4057 16021 15074 1.06 058
None sp2-CH 6 1004] 9040660418]  90.40660418] 10381 103.97 357 0.02] 9843441 9843| 10467[ 10370 339 003 [ 98471001 o84719] 10464| 10475 435 000 [ 10118075 toris| 10225] 10130 0.90 0.56
None sp2-C 7 170] s174305702]  3174305702]  169.01| 169.03 097 061 3215102]  3215| 16360[ 16817 183 034 51755003] 3175598] 169.00 [ 16828 112 037[31578083] 3158 169.47] 16878 122 053
None sp2-CH B 103] 9032836301] ©0032836801] 10388 10404 104 050] 9731379] 9731 10566| 10478 [ED 025 97.408645] 9740865 10557 10568 268 00806647818 0665 10624 10533 233 0.13
None sp2C ] 1615 3760042484] 3760042484] 16316 163.19 1.69 038] 3870162 3879 16198| 16151 0.01 100 [ 37.122089] 37.12200] 16365 163.00 1.50 04430085588  3000] 16160 16123 027 0.89
None sp2C 10 1168 s477271494]  s4T271494] 11615 11628 052 079 83.86534]  8387| 11705| 11626 054 0.78 | 83.627663| 83.62766 11720 11724 044 082 84348202 m485] 11607 11524 1.6 042
None sp2-C r 1366] 6722915957]  6722915957] 13364 | 13573 287 0.4] 6621496] 6621 13465| 13398 262 0.17 [ 63.280519] 6528052 13558 13529 131 050 67383941 6738 13348] 13279 381 0.05
None sp2-CH B 1283 7158275400]  7158275400] 12833 12843 0.13 093] To.62080) 7063 12017[ 12846 0.16 09270710328 7071033 12000 12889 059 070 [60463075] 6046 130.09] 12048 LI13 045
Nome sp2-CH 3 1147 8620005776]  8620005776]  11545| 115358 0.8 057 8617712[ 8618 11547[ 11466 0.04 0.98]86230741] 8623074 11542[ 11540 0.70 065 [86.600064] 669 115.02] 11417 053 0.73
None sp2-C O 160.6] 43.03060037]  43.03060937] 15776 157.80 230 015 4212207 4212 15866] 15816 24 021[42512628] 4251263 15827[ 15769 291 013 [42133885] 4213 15865] 15817 28 021
None sp2-CH 5 1147] 8620005776]  8620005776]  11545| 115358 038 057 s61772[ 8618 11547[ 11466 0.04 098]86230741] 8623074 11542[ 11540 0.70 065 [86600064] 8669 11502] 11417 053 0.73
None sp2-CH & 1283 7138275409]  7138275409] 12833 12843 0.13 093] To62080] 7063 12017[ 12846 0.16 09270710328 7071033 12000[ 12889 059 070 [69463075] 6946 130.19] 12948 L18 045
None sp3-CH2/CE/C o 103.3] 96.02800381] 96.02800381] 10140 | 10057 .73 0.12] 88.61067) 8861 10893| 10807 47 0.00 | 96.503872] 9650387 10092 | 101.08 222 00587423379  8742] 0.3 10925 5.95 0.00
None sp3-CH2/CH/C r 749] 1253056232 1253056232 7168 7192 298 0.01] 1219479 12195 7510 7400 090 042 124.68212] 1246821 7232| 72386 204 007 1emas| 12197 7507 7390 1.00 037
None sp3-CH2/CH/C 3 777 120.8903630]  120.8903630 7616 7638 132 023 119.5335] 11033 7135 7647 123 02712132302 1213238 7573 7622 148 018 [ 11963108] 11063] 7745 7630 1.40 021
Nome sp3-CH2/CH/C & 711 125.6867311] 1256867311 7130 7153 0.43 070] 1265814] 12658 7040|6927 1.83 0.10 [ 127.09930] 127.0904  60.87[ 7044 0.66 05512583386 12583 TLIS| 6005 115 030
None sp3-CH2/CH/C 5 733[ 119763817  119.768817 7131 7153 077 049] 1104021] 11040 7768|7660 170 013 1203823] 1203823 7660 7717 113 031 12004285] 12004 7703 7588 24 0.03
None sp3-CH2/CH/C & 624 1320107502 1329107502 6397] 6422 182 010] 1329667 13207 6392 6274 034 076 13466751] 1346675 6219 6286 046 068 [ 13240401 13240 6430] 6513 073 051
None sp3-CH3 £0Me 565 1416803759] 1416893750 5507 5533 117 026] 1415398 14154  ss:m|  s3e 251 002] 1414852 1414852 5528[ 56.04 046 065 14167043 14168 5508 53T 276 0.01
None sp3-CH3 50Me 565 1404702008  140.4792008 5632 5659 0.09 093 140530 4054 626|503 147 016 14047895 140478 5632|5707 057 058 | 14044542 14045 5636 5503 147 0.16
None sp3-CH3 70Me 558 140.33782 14033782 5647 3673 093 037] 1403212] 14032 s649| 5526 054 060 | 140.29002] 140298] 36351 5725 145 016 14038261| 14038 5642|5510 0.70 050

1l I OCH;3 |

T T OH

H;CO — T—H,;CO

T T 2R

I I 3R

— 1— 0Glc

OCHj; I OCH; O i OCH; O
AOla 1 AO1b : AOlc
[ [ | | | | | |

CD30D @

-



Bing 3.6. Két qua tinh todn Iy thuyét phé 3C NMR cho bén dang dong phdn lip thé AOla-(2S,3R), AO1b-(2S,3S), AOIc-(2R,3R),
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AOI1d-(2R,3S) theo phiong phap GIAO, dp dung mé hinh STS va so sanh véi sé liéu thwe nghiém ciia hop chit AO3

| D | 3 | G | H [ T S M | N | o | p | a | R | s | 1t | u | v | W | x | v | z | m | a8 | ac AD
Nof
Pmean > 3% is the confidence interval
MAE 129 MAE 1.82 MAE 143 MAE
Note: RMS 1.60 RMS 267 RMS 1.83 RMS
sp carbons include 5 30.65% Puean 425% P 24.42% P,
sp2-CH/C for double bonds except carbonyl group Prel 99.58% Prel 0.00% Prel 0.42% Prel
=0 includes only ketones and aldehydes Isomer 1 Tsomer 2 Isomer 3 Tsomer 4
Shielding tens| Corr Shielding|Caled 3 | Caled 3 (Jabs dev ] Shielding|Corr Shie|Caled 3 |Caled & (Jabs der TP Shielding]|Corr ShigCaled 3 |Caled 3 (Jabs der hid | Corr ShidCaled 3 JCaled 3 (Jabs dev
None sp3-CH2/CH/C 2 81.8) 115.0784025]  115.0784025 2207| 8220 049 066 | 1133226] 11832 7378 7176 404 000 118.08608] 118087] 70.02| 7950 230 004 [ 11431444 m431| ms| 8 0.05 097
None sp3-CH2CH/C 3 87.8] 1112379073 1112379973 3597|8616 164 014 o009s0] 10000 9737 9630 859 000 11130653 1113065] 8500 8626 154 01710268772 10269 o464| 9339 5.79 0.00
None =0 4 197.7] 0194866323  0.194866323] 20036 19077 207 0.19 | 1.752908] 175 19892 19813 043 078 -0511072[-0511072] 20101 19930 1.60 031 16410695 164 199.02] 19834 064 068
None sp2-C 5 1602[ 4105323623 4105323625 15973 | 13941 079 068 | 4106879 4107 15971 15885 135 048 [40.891582| 4089158 15989 15892 128 05140570191 4057 16021 15939 081 067
Nome sp2-CH 6 100] 90.40660418] ©0040660418]  103.81[ 103.88 388 001 9843441] 9843 10467 10370 370 00298471001 084719 10464 10466 466 0.00] 10118075 nor18| 10225] 10123 123 043
None sp2C 7 1703] 3174305702 3074305702]  16901] 16863 167 030 3215102 3215[ 16860 16776 254 0.19[31.755003] 3175509 16200 16786 24 02131578083 3158 16917 16838 192 032
&) None sp2-CH 8 100.6] 9932836801 9932836801 10388 10385 233 013 97.31379]  9731[ 10566 10469 309 0.05 [ 97408645 97.40865| 10557 10558 398 00196647819 9665 10624 10533 3.63 0.02
Nome sp2-C 9 1612[ 3760042484 3760042434 16316 16282 1.62 040] 3s70162] 3879 16198 16112 0.08 007 [37.122080( 37.12200] 16365 16261 141 04730085588  30.00[ 16169 16087 033 037
None sp2C 10 1163] 8477271404] 3477271404 11615 11614 0.16 003 3386554]  8387[ 117.05| 11611 0.19 002[83.627663| 8362766 11729] 117.09 079 06884843202 8485[ 11607] 11510 1.20 0353
None sp2C r 1347] 6722015957 6722015957 13364 13350 120 053 6621496]  6621| 13465| 13374 096 062 | 63.280519] 6528052 13558 13505 033 08667383041 6738 13348 13257 213 027
2 None sp2-CH H 1280] 7138275400 7158273409 12833 12823 067 066 70.62080] 7063 [ 12007 12824 066 06770710328 70.71033] 12009 12868 02 08960463075 6946 13019 12027 037 031
None sp2-CH 3 1143] 8620005776  8620095776] 11545 11544 114 046 861772]  8618[ 11547 11432 02 039 86230741| 8623074 11542 11525 095 05436690964 8669 11502 11404 026 036
None sp2C i 1603 4303060037  43.03060937] 15776 | 15746 234 4212 15866 15780 250 0.19 [ 42512628] 4251263 15827] 157.33 297 01242133885 4213 15865 15782 248 020
None sp2-CH 5 1143] 8620005776  8620005776] 11545 11544 114 8618 11547 11432 02 089 86230741| 8623074] 11542 11525 093 05486690064 2660 11502 11404 026 036
None sp2-CH 3 1280] 7158275409 7158275489 12833 12823 067 7063 12047[ 12824 066 06770710528 70.71033] 12009 12868 02 08960463075 6946 13019] 12027 037 031
None sp3-CHUCH/C [J 102.7] 9602800381 06.02800381]  10140] 10149 121 8361 10893[ 10797 527 0.00 [ 96.503872[ 0650387] 10002 10101 1.69 01387423379 8742 11013 10014 64 0.00
None sp3-CH2/CH/C r 125.3036232  125.3036232 7168|7198 242 12195 3510 7407 033 077 | 12468212 1246821 m32| 7293 147 019 1219743] 12197 7s07| 7385 045 069
Nome sp3-CH2/CH/C 3 120.8093639|  120.8993639 T6.06| 7642 198 11953 7155|7653 187 0091213232 1213239] 7573 7628 212 006 119.63108] 119.63[ T745] 7634 2.06 0.06
None sp3-CHUCH/C T 125.6867311] 1256867311 E 030 12658 7040 6936 104 008 [ 12700030 127.0004] 6087] 7052 078 048] 12583386] 12583 TL15] 7002 1.28 023
None sp3-CH2/CH/C 5 119.768817] 119768817 7131|7156 0.16 119.40 7768 | 7666 074 050 1203823 1203823] 7669 7732 0.18 08712004285 12004 T703] 7502 148 0.18
Nome sp3-CH2/CH/C & 132.0107502 132.9107502 6397 6432 172 13207 302 6287 027 081 [ 13466751] 1346675| 6219 6208 038 073 [ 13240401 13240 6439 6324 0.64 056
None sp3-CH3 £OMe 1416803759 1416893759 5507 5548 022 14154 5522 5416 154 o014 1414892 1414852 5528 5620 050 063 | 14167943 14168 s5508] 5389 1.81 008
None sp3-CH3 50Me 140.4792008| 1404792008 5632| 5672 0.12 14054 5626 | 5520 140 0.8 14047895| 140479 5632 5722 0.62 055 14044542] 14045| 5636] 5518 142 0.17
None sp3-CH3 70Me 140.33782] 14033782 5647 5687 047 14032 5640 5343 097 033 14020002[ 140200 651 5741 1.01 03314038261 14038 sea2| 5524 116 026
T OH
H;CO T—H;CO
] 2R
| 3R
— 0Gle
I OCH; O
1 AOlc
| | | | | | | | | | [
9 b CDCI3 | DMSO  JReREelY ] £ I
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3.1.1.4. Hop chit AO4: aglaodoratin J (hop chdt méi)

HO Aglaodoratin A
Hinh 3.15. Cau triic héa hoc cia hop chdt AO4 va hop chdt tham khdo
Hop chat AO4 thu dugc dudi dang bot vo dinh hinh mau trang. Trén pho HR-
ESI-MS ctia hop chit ndy xut hién pic ion gia phan tir [M+H]" tai m/z 781,3186, tinh
toan 1y thuyét cho [C40H49N2014]": 781,3186; A = 0 ppm; m/z 803,2958 [M + Na]",
tinh toan ly thuyét cho [C40H4sN201sNa]": 803,2998, A = —4,9 ppm; m/z 815,2764
[M+CI], tinh toan 1y thuyét cho [C0HasN2014C1]: 815,2799, 4 = —4,3 ppm), tir d6
xéac dinh duogc cong thirc phan tir cia hop chat nay 1a C4oH4sN2014. Trén phd IR cia
hop chat AO4 xuét hién cac dai hap thu tai 3388, 1649, va 1618 cm! thé hién sy ¢6
mit twong g cla cac lién két O—H, N—H va amide carbonyl. Trén pho 'H NMR ciia
AO4 xuit hién tin hiéu cta 3 vong thom bao gom tin hiéu cia: 1 vong phenyl tai: on
6,56 (2H, d, J = 8,0 Hz), 7,00 (2H, t, J = 8,0 Hz), va 7,06 (1H, t, J = 8,0 Hz), mét
vong phenyl thé para tai: ou 7,39 (2H, d, J = 8,0 Hz) va 6,80 (2H, d, J = 8,0 Hz), va
1 vong thom thé 1,2,3,5 tai ou 6,23 (1H, d, J = 2,4 Hz) va 6,58 (1H, d, J = 2.4 Hz).
Ngoai ra, con ¢6 sy xuat hién cia proton methine sp’ tai on 4,30 va 3,97 (1H, d, J =
4,8 Hz). Phan tich cac pho 1D va 2D NMR ctia hop chat AO4 goi y rang hop chat
nay thudc khung chat flavagline (flavonol-diamide [3+2]) giéng cac hop chét da dugc
cong bo tir chi Aglaia [39, 186, 187].

Céc dir liéu phd 'H va 1*C NMR cua hop chit AO4 cho thiy su xuét hién cua
chudi bisamide tuong ty nhu hop chat aglaodoratin A [187]. So sanh phdé NMR cuia
hop chit AO4 va aglaodoratin A nhan théy su bién mat tin hiéu cia nhom 6-OCH3
trong aglaodoratin A, thay vao d6 la cac tin hi¢u cia mdt don vi dudng
glucopyranosyl trong hop chiat AO4 (dc 102,3/ du 4,98, dc 78,1/ du 3,50, dc 78,0/ On
3,48, oc 74,9/ ou 3,49, oc 71,4/ ou 3,43, va oc 62,6/ oun 3,90 va 3,72), ngoai ra & hgp
chat AO4 con xuit hién nhoém hydroxyl & vi tri C-19 thay cho nguyén tir hydrogen &
hop chit aglaodoratin A (Hinh 3.15). Nhirng sy thay thé nay hoan toan phu hop véi
dir liéu phd HR-ESI-MS. Tir ciu trac goi ¥ trén, tiép tuc xac dinh cu tric hop chit
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AO4 bang cac tuong tac trén phé HMBC. Tuong tac HMBC tir proton anome H-1""
(Su 4,98) dén C-6 (dc 160,0) xac dinh phan tir glucoside duoc gin tai C-6. Hing sb
tuong tac Ju.1mma~ =7,2 Hz cta proton anome tai on 4,98 goi ¥ lién két nay 1a f-
glucoside. Phan tir dudng D-glucose dugc xac dinh bang cach thuy phan acid twong
tu nhu cac hop chat AO1-AO3. Tuong tic HMBC tir H-3 (Ju 4,30) dén carbonyl
carbon C-11 (dc 173,0) xac dinh chudi bisamide nam tai C-4, va twong tac tir H-4 (dn
3,97) dén carbon C-1" (oc 138,2) xac dinh nhom phenyl dugc ga‘in tai vi tri C-3.

—>» HMBC HO

Hinh 3.16. Céc twong tdc HMBC va COSY quan trong ciia hop chit AO4
Bing 3.7. S0 liéu phé NMR ciia hop chat AO4

a’b a,caﬂ a,b a,cJH
¢ o€ (@bpi,J=Hz)  ©C 9 (49 boi, J = Hz)
2 876 - 20 340 1,69 (m)/1,42 (m)
3 562 430 (d, 4.8) 21 81 0.77(t7.8)
4 57,7 3,97 (d, 4,8) 22 26,4 0,96 (s)
5 81,1 - 1' 131.9 -
S5a 110,1 - 2',6' 128,3 7,39 (d, 8,0)
6 160.0 - 35 1157 680(d.8.0)
7 954 6,58 (d, 2,4) ¥oo1577 -
8 159,6 - 1" 138,2 -
9 98,5 623 (d, 2.4) 26" 1305 6,56 (d, 8,0)
9a 155,6 - 3", 5" 128,7 7,00 (d, 8,0)
10 752 488(s) #1276 7.06( 8.0)
11 173,0 - m 102,3 4,98 (d, 7,2)
13 649 633 (d, 6,0) 749 3.49(dd,9.0,7.8)
14 350 2,44 (m)1,97 (m) 3" 78,1 3,50 (dd, 9,0, 9,0)
15 222 2,02 (m)2,08 (m) 4" 714 3,43 (dd, 9,0,9,0)
16 47,1 3,62 (m)3,56 (m) 5" 78,0 3,48 (ddd, 9,0, 5.4, 1,8)

6" 626  3.90(dd, 12,0, 1.8)

18 77,2 - 3.72 (dd, 12.0, 5.4)
19 760 - 8-OCH; 568 4,07 (s)

do trong CD3;0D, *150MHz, <600MHz. "¢ ciia aglaodoratin A trong CD;OD [187]
Trén phd ECD ciia hop chiat AO4 cho thiy cac hiéu tmg cotton 4m va duong
lan luot tai 211 nm (0: —10,3 mdeg) va 230 nm (0: +10,8 mdeg) trai nguoc véi hop
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chét aglaodoratin A [214 nm (de: +2,69), 232 nm (de: —15,36)] [187] (Hinh 3.17).
Két qua trén xac dinh cdu hinh tuyét ddi cua hop chit AO4 1la
2R,3S,4R,5R,108,13S,19R. Tur nhitng phan tich va so sanh trén, cAu trac hoa hoc cua
hop chat AO4 di duoc xac dinh, va day 1a mot hop chit méi, duge dit tén 1a

aglaodoratin J.

g

-

Circular Dichroism (mdeg)
Calculated ECD (4s/ cm’- mol™)
(=]
Experimental ECD (¢/ mdeg)

: : : : : : : : : T
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Hinh 3.17. Phé ECD ciia hop chit AO4 va hop chit aglaodoratin A
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Hinh 3.18. Phé (+)-HR-ESI-MS ciia hop chit AO4
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Hinh 3.23. Phé HMBC ciia hop chit AO4
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Hinh 3.25. Phé NOESY ciia hop chdt AO4
3.1.1.5.  Hop chit AOS5: 4-methoxysalicifoliol

AOS Forsythenin (5a) Salicifoliol (Sb)
Hinh 3.26. Cdu triic héa hoc ciia AOS va cic hop chdt tham khdo

Trén phd HR-ESI-MS ciia hop chat AO5 xuat hién pic ion gia phén tir tai m/z
265,1074 [M+H]*, tinh toan 1y thuyét cho [C14H17Os]": 265,1071; m/z 287,0890
[M+Na]*, tinh toan 1y thuyét cho [C14H1s0sNa]*: 287,0890; m/z 282,1339 [M+NH.4]",
tinh toan 1y thuyét cho [C14H20NOs]*: 282,1336, tir d6 x4ac dinh dugc cong thirc phan
tir cia hop chit nay 14 C14H;60s. Trén phd 'H NMR ctia AO5 xuat hién tin hiéu cta
1 vong thom tai: du 7,00 (1H, brs), 6,94 (2H, t, J = 8,0 Hz), va 7,06 (1H, t, J = 8,0
Hz). Bén canh d6, xut hién tin hiéu ctia 2 nhém methoxy tai ou 3,84 (3H, s) va 3,82
(3H, s), két hop voi pho HSQC, HMBC, c6 thé khiang dinh 1a mot vong thom hé ABX
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v6i 2 nhom thé methoxy. Phd *C NMR ciia hgp chat AO5 cho thay tin hiéu cong
hudng ciia 14 carbon bao gém: 2 nhém methoxyl, 2 nhém oxymethylene, 6 carbon
methine va 4 carbon bac 4. Tir ciu tric go1y trén, tiép tuc xéac dinh céu trac hop chit
AOS5 bang cac tuong tac trén phd HSQC va HMBC. Tuong tac HMBC tir proton H-
8/H-9/H-11/H-12 t6i C-10, két hop véi cac gia tri dd dich chuyén hoa hoc cua céc
proton methylene H-9/H-12, goi y ciu tric 2 vong furan lactone. Tuong tac HMBC
tor H-7 t&1 C-2/C-6 xéc dinh vong thom & vi tri C-7. Mat khéc, tuong tac HMBC gitra
H-8 véi C-1 da phan biét gia tri do dich chuyén hoa hoc gitra C-8 (dc 49,0/ 3,20)
v6i C-11 (8¢ 47,5/0u 3,53). Cac dit liéu phd néu trén cho thiy hop chat AO5 ¢ cu
tric phang twong tu nhu forsythenin (5a) [188]. Tuy nhién, c6 su khac biét kha 16n
vé do dich chuyén héa hoc (Bang 3.8) cho thiy vé cdu hinh chung khéng giéng nhau,
dua dén du doan rang chung khac nhau vé 1ap thé tai C-7. Tuy nhién, do chua tim
dugc dit liéu phd twong Gmg cta hop chét nay, nén dir liéu cong bd cho hop chét
salicifoliol (5b) [189] dugc dung dé tham khao. Két qua so sanh dir liéu pho tir C-7
dén C-12 (ngoai trir vong thom), gitra AOS5 vdi salicifoliol (5b) 1a phu hop (Bang
3.8). Piéu nay cho thy du doan 1ap thé néu trén 1a phu hop. Pé kiém chimg lai phan
tich trén, phd NOESY da dugc thuc hién. Tuong tac gitta H-8 (on 3,20) voi H-2 (On
7,00)/H-6 (6 6,94) ciing nhu twong tac giita H-8 vai H-11 (du 3,53) trén pho NOESY
rat 1o, chirng t6 H-8, H-11 va vong benzene nam cung vé mot phia. Do d6, cAu trac
hoa hoc cta hop chat AO5 d3 duogc xac dinh 1a 4-methoxysalicifoliol.
Bing 3.8. S6 liéu phé NMR cia hop chit AOS5 va hop chdt tham khdo

* ¥ %u i’vaﬂ * ¥ u i‘,vaﬁ
C "oc(5a) “oc (5b) oc (@ bdi, J Hz) C oc (5a) *oc (Sb) *“oc (@ bdi, J Hz)
1 129,0 130,03 133,8 - 9 70,9 69,90 71,8 4,53 (dd, 9,6, 6,6)
2 1090 114,45 1112 7,00 (brs) 4,37 (dd, 9.6, 1,8)
3 149,2 146,25 150,7 - 10 178,6 179,04 180,9 -
4 148,6 146,03 150,5 - 11 46,0 46,00 47,5 3,53(td, 8,4, 3,6)
5 111,2 108,54 1129 6,94 (brs) 12 68,3 69,80 71,0 4,29 (dd, 8.4, 8.4)
6 1181 119,11 1199 6,94 (brs) 4,09 (dd, 8,4, 3,6)
7 84,0 86,10 87,5 4,70 (d, 6,6) 3-OCHs 55,9 56,00 56,5 3,84 (s)
8 436 4820 490 320 (m) 4-OCH; 55,9 - 565 3,82(s)

*do trong CDCl3, *do trong CD;OD, “150MHz, "600MHz dc (5a) ciia forsythenin [188], dc (5b) ciia
salicifoliol [189]
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Hinh 3.27. Phé NOESY ciia hop chdt AO5
3.1.1.6.  Hop chdt AO6: 7B-Caruilignan C

AO6 Caruilignan C (6a) 7p-Caruilignan C (6b)

Hinh 3.28. Céu triic héa hoc ciia hop chat AO6 va hop chat tham khdo

Hop chat AO6 thu duge dudi dang bot vo dinh hinh mau trang. Trén phd HR-
ESI-MS cuia hop chit AO6 xuit hién pic ion gia phan tr tai m/z 295,1181 [M+H]",
tinh toan 1y thuyét cho [C1sH1906]": 295,1176; m/z 317,1010 [M+Na]*, tinh toan 1y
thuyét cho [C1sHisOsNa]™: 317,0996; m/z 312,1442 [M+NH,4]", tinh toan Iy thuyét
cho [C1sH1sOsNH4]": 312,1442, tir d6 x4c dinh duoc cong thirc phan tir ciia hop chat
nay 1a C1sHisOs. Trén phd '"H NMR ctia AO6 xuat hién tin hiéu cta 1 vong thom tai
Su 6,72 (2H, s) goi ¥ mot vong benzen thé & vi tri 1,3,4,5. Bén canh d6, xuat hién tin
hi€u cua 3 nhém methoxy tai ou 3,87 (6H, s) va 3,77 (3H, s) c6 thé g01y 1a mot vong
thom d6i xtmg v6i 3 nhom thé methoxy. Pho '*C NMR cua hgp chit AO6 cho thay
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tin hiéu cong hudng cua 15 nguyén tir carbon bao gdm: 3 nhém methoxyl, 2 nhém
oxymethylene, 5 carbon methine, 4 carbon bac 4 va 1 nhom carbonyl. Cac phan tich
néu trén cho thay hop chit AO6 c6 ciu tric twong ty nhu caruilignan C (6a) va 74-
caruilignan C (6b). Tuy nhién, khi so sanh cu thé (Bang 3.9) thi cac gia tri phd cia
hop chit AO6 phu hop véi cac gid tri cua 7f-caruilignan C (6b) [190]. Piéu nay cho
thdy, hoa hoc lap thé cia AO6 ciing phu hop véi sinh tong hop cua hop chat AO5
néu trén. Vi vay, cAu trac hoa hoc cua AQ6 di duogc xac dinh 1a 7p-caruilignan C.
Bing 3.9. S6 liéu phé NMR ciia hop chat AO6 va hop chat tham khdo

v A
C “0c(6a) “dc(6b) *“oc ( dg’*b@i, J Ha) C  "0c(6a) "oc(6b) *“oc ( d(:f)Hb@i, JHZ)
1 132,1 1345 1374 - 9 70,9 698 71,9 4,57(dd, 9,6, 6,6)
2 102,7 1028 1044 6,72 (s) 4,45 (dd, 9,6, 1,8)
3 1535 153,6 154,8 - 7' 178,6 178,0 180,9 -
4 1374 138,0 138,99 - 8' 43,5 46,0 47,5 3,56 (td, 8.4, 3,6)
5 153,55 153,6 1548 - 9 68,4 70,2 71,3 433(dd,84,84)
6 102,7 102,8 1044 6,72 (s) 4,14 (dd, 8.4, 3,6)
7 842 862 876 4,74(d,6,0) 3-OCH; 562 562 56,7 3.87(s)
8 459 485 49,7 3,29 (m) 4-OCH; 60,9 60,8 61,1 3,77(s)

5-OCHs 56,2 56,2 56,7 3,87(s)

*do trong CDCl3, *do trong CD;OD, "“150MHz, *600MHz dc (6a) ciia caruilignan C, dc (6b) cia 7f-
caruilignan C [190]

3.1.1.7.  Hop chdt AO7: loliolide
Hop chat AO7 phan lap duoc &
dang bot khong mau. Trén phd '"H NMR
cua hop chit AO7 xuit hién tin hiéu cua
1 proton olefin singlet tai on 5,77, 1

HO
proton oximethine tai ou 4,23 (m), 3

hyl singlet tai o 1,78, 1,4 , ,
proton methyl singlet tai ou 1,78, 149, oy 2 29w triic hoa hoe ciia hop chit
1,30. Trén pho *C NMR cua hop chat 407

AO7 cho thiy tin hiéu cong hudng cia 10 nguyén tir carbon bao gdm: 1 nhém ketone
tai oc 185.,4, 3 carbon bac 4 tai oc 174,4, 89,0, 37,2, 1 carbon olefin tai oc 113,3 va 3
nhoém methyl tai oc 31,0, 27,4, 27,0. Tu dit li¢u phé HSQC, ta co6 dit li€u trén Bang
3.10. Phan tich thém céc tin hiéu trén phd twong tic HMBC, ta thiy c6 xuét hién cac
tuong tac gitta H-8/H-9 véi C-4, C-5 va C-7b. Bén canh do, con ¢6 tuong tic HMBC
gitta H-10 vé61 C-7, C-7a, C-7b va H-3 véi C-2, C-7a va C-7b. Nhitng phén tich trén
céc pho 1D chiéu va 2D NMR, c6 thé dy doan ciu tric ciia hop chat AO7 1a 1 hop
chat monoterpenoid. Tin hiéu dc.7 dich chuyén rat manh vé phia truong thap (dc
174.6) cho thiy c6 su lién hop giita ndi doi voi nhém C=0, gidng nhu trudng hop
cta loliolide [191]. Dit liéu phd 'H va *C NMR ciia hop chat AO7 duoc so sanh véi
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hop chét loliolide cung do trong CD30D cho thay sy phit hop hoan toan [191]. Nhu
vay, cau trac hoa hoc ciia hop chat AO7 duoc nhan dién 1a loliolide.
Bing 3.10. S6 liéu phé NMR ciia hop chdt AO7 va hop chdt tham khdo

. on™P . on™P
C  Yoc  ™Moc absig=Hz C 9 "OC (45 boi,s=Hz)
2 1854 1857 - 7 46,6 465 245 (dm, 13.8)
31135 1133 577(s) 176 (dd, 13.8, 4.2)
4 373 372 - 7a 889 890 -
5 479 480 2,01(d, 144) 7o 1746 1744 -
;2)6 (dd, 14,4, 8 270 270 149(s)

6 67,3 67,2 4,23 (m) 9 31,2 31,0 1,30 (s)
10 27,6 274 1,78 (s)
“Po trong CD3;0D, b600MHz, <150 MHz, *Sc ciia hop chat loliolide [191] do CD30D

3.1.1.8. Hop chit AOS: icariside B

HO '
HO%/H
HO
Hinh 3.30. Céu tric héa hoc ciia hop chit AO8
Bing 3.11. S6 liéu phé NMR ciia hop chdt AO8 va hop chdt tham khdo

C *oc “boc o (ddboi,J=Hz) C F#oc **6c *0un(dd bdi, J=Hz)
1 370 370 - 11 322 322 1,18(s)

2 481 48,1 1,49 (m)/2,11 (m) 12 294 294 1,41(s)

3725 72,6 437 (m) 13 30,8 30,8 1,42(s)

4 46,6 46,6 1,41 (m)/2,39 (m) 1' 102,6 102,7 4,46 (d,7.,8)

5 724 724 - 2' 751 75,1 3,18(dd,7.8,9,0)

6 1200 120,1 - 3 78,1 78,1 3,39(t,9,0)

7 211,5 211,5 - 4 71,6 71,6 3,38 (m)

8§ 101,2 101,2 5.85(s) 5 779 779 3,38 (m)

9 200,9 200,8 6 62,7 62,7 3,71(dd, 6,0, 12,0)

10 265 265 221(s) 3,90 (dd, 2,0, 12,0)

“Po trong CD;0D, "600MHz, €150MHz, *dc ciia icariside B1[192] do trong CD3;0D
Hop chat AO8 phan lap dugc ¢ dang bot khong mau. Trén phd 'H NMR cia
hop chat AO8 xuét hién tin hiéu cia 1 proton olefin singlet tai Ju 5,85, 1 proton
oximethine tai on 4,37 (m), 3 proton methyl singlet tai on 1,18, 1,41, 1,42 va 1 tin
hiéu ctia nhom methyl acetyl 5y tai 2,21 (s); cac tin hiéu cta phan tir dudng bao gom:
1 proton anome tai dn 4,46 (d, J= 7,8 Hz), cac tin hi€u oxymethine tai on 3,18-3,90.
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Trén phd '3C NMR cuia hop chat AO8 cho thay tin hiéu cong huong cia 19 nguyén
tir carbon bao gf)m: 1 nhom carbonyl tai dc 200,8, 4 carbon bac 4 tai dc 37,0, 72,4,
120,1, 211,5, 7 methine tai oc 71,6, 72,6, 75,1, 77,9, 78,1, 101,2, 102,7, 3 methylene
tai dc 46,6, 48,1, 62,7 va 4 nhém methyl tai oc 1,18, 1,41, 1,42 va 2,21. Nhiing phan
tich trén cho thiy, hop chat AO8 14 1 hop chat megastigmane glycoside. Gid tri o
chuyén dich héa hoc ctia cac nguyén tir carbon cua duong tai (éc 102,7, 75,1, 78,1,
71,6, 77,9, 62,7) va hang sb tuong tac ctia proton anome J = 7,8 Hz cho phép xac
dinh phén tir dudng 1a f-D-glucoside. Dit liéu pho 'H va '>*C NMR ciia hop chat AOS
duogc so sanh voi hop chét icariside B thdy hoan toan phu hop [192]. Nhu vay, cdu
truc hoa hoc cua hop chit AO8 duoc xac dinh 13 icariside B,

3.1.1.9.  Hop chit AO9Y: grasshoper ketone
Bing 3.12. S6 liéu phé NMR ciia hop chdt AO9 va hop chdt tham khdo

5oy “Con
# a,b # a,b
€ Toc "0c a5 boi, J = Hz) € Toc Mo a5 i, J= Hz)

1 370 370 - 7 211,5 2115 -
499 499 1,95(ddd, 12,6,4,2,2,4) 8 101,1 101,1 5,85(s)

1,42 (dd, 12,6, 11,4) 9 2009 2008 -
3 644 644 424 (m) 10 265 265 221(s)
4 497 49,7 222(ddd,12,0,42,1,8) 11 293 293 1,17(s)
1,36 (dd, 12,0, 11,5) 12 323 323 140(s)
5 724 124 - 13 30,8 30,8 140(s)

6 1199 120,0 -
do trong CD;0D." 600MHz, © 150 MHz, *6c ciia grasshopper ketone [193] do CD;OD

Hop chat AO9 phan lap duoc & v o .
dang bot khong mau. Trén phd 'H & . /8\«
NMR cua hop chat AO9 xuét hién tin 7 Y

hiéu cta 1 proton olefin singlet tai dn

5,85, 1 proton oximethine tai du 4,24 HO CE)H

(m), 3 proton methyl singlet tai du 1,17, Hinh 3.31. Cdu triic héa hoc ciia hop chit AO9
1,40, 1,40 va tin hi¢u ciia 1 nhém methyl acetyl Ju tai 2,21 (s). Phé 3C NMR cua hop
chat AO9 cho thay tin hiéu cong hudng cua 13 nguyén tir carbon bao gdm: 1 nhém
carbonyl tai dc 200,8, 4 carbon bac 4 tai 6c 37,0, 72,4, 120,0, 211,5, 1 carbon methine
tai oc 101,1, 3 methylene tai dc 49,9, 49,7, 64,4 va 4 nhoém methyl tai oc 1,18, 1,41,
1,42 va 2,21. Véi sy xuat hién tin higu ctia 13 carbon c6 thé du doan day 1a mot hop
chat megastigmane. Cung voi bd bén tin hiéu trén phd *C NMR tai dc 120,0 (C),
211,5 (C), 101,1 (CH) va 200,8 (C) rat dic biét, co thé tiép tuc du doan day 1a hop
chét c6 cu tric C=C=C-C=0 & nhéanh, tuong tu grasshopper ketone [193]. Dit liéu
phd 'H va 'C NMR ctia hop chat AO9 dugc so sanh véi dir liéu phd hop chat
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grasshopper ketone (do trong cting dung méi) cho thay hoan toan phu hop [193]. Nhu
vay, cau tric hoa hoc cua hop chit AO9 duoc xac dinh 1a grasshopper ketone.

3.1.1.10. Hop chdt AO10: (+)-ent-ficusol
Hop chat AO10 phan lap duoc

& dang dau khong mau. Trén phd 'H

NMR ctia hop chit AO10 xuét hién

tin hi¢u cua 3 proton aromatic tai ou

6,89 (1H, d, /= 1,8 Hz), 6,76 (1H, d,

J=17,8Hz)va6,75 (1H, dd, J = 7,8 OCH,

1,8 Hz) tin hiéu cta 1 proton methine Hinh 3.32. Cau truc hoa hoc cua hop chat AO10

tai on 3,72 (m) va tin hi¢u ctia 2 nhom methoxy Ju tai 3,71 (3H, s) va 3,86 (3H, s).

Trén ph6 *C NMR cuia hop chiat AO10 cho thay tin hiéu cong hudng cta 11 nguyén

tir carbon bao gém: mot nhom carbonyl tai dc 175,2, hai carbon methoxy tai dc 52,4
va 56,4, mgt carbon methine tai oc 65,3 va 1 carbon methylene tai dc 55,3 va 6 carbon
thom tai oc 128,7, 112,8, 149,1, 147,3, 116,4 va 121,8. Twr cac dix li€u phé trén va so
sanh véi tai liéu tham khao, két hop véi gia tri do quay cuc riéng [a]3 = +88, hop
chat AO10 duoc xéac dinh 1a (+)-ent-ficusol [194].

Bing 3.13. S6 liéu phé NMR ciia hop chdt AO10 va hop chdt tham khdo

on®P ou™P

C  Toc MOc 45 wei, J= Hz) C o M0 45 bai, J = Hz)
I 1738 1752 - 3 1467 14901 -
535 553 372 (m) & 1453 1473 -
3 647 653 407(dd9.0.84) 5 1147 1164 676(d7.8)
3.70 (m) 6 1211 1218 6.75(dd 7.8, 1.8)
' 1273 1287 - 1-0CH; 522 524  3.71(s)
2 1104 1128 6589 (d1.8) 4-OCH; 559 564  3.86(s)

YPo trong CD;0D, Y600MHz, 9150MHz, *6c ciia (+)-ent-ficusol [194] do trong CDCl3

3.1.1.11. Hop chit AOI11: (—)-odorinol
@9\)@2}

0
2
HN
mci\g 5
2

CH;

OH

Hinh 3.33. Céu tric héa hoc va cdc tuwong tac HMBC ciia hop chit AO11
Bing 3.14. S6 liéu phé NMR ciia hop chit AOLI va hop chat tham khdo
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“ 5%COoH a SCOoH
C  Yoc "9¢ 46 bi, J = Hz) C o M gonei, J=Hz)
1 17486 1750 - 2" 118.16 1180 690 (d, 15.0)
2 7611 760 - 3 142,89 1428 7.5 (d, 15.6)
3 2188 331 163 (m)1.90(m) 4" 13498 1348 -
4 782 78  090(t7.2) s 12873 1282 7.45 (m)
2 46,08 461 349(m)3.69(m) 6" 12831 1287  7.28 (m)
3 3304 218 220 (m) 7" 12975 1297 7.29 (m)

4 3467 346 2,27 (m)/1,93 (m) 8" 12831 1287 7,28 (m)
5 62,52 62,5 6,08(dd, 7,8, 6,6) o" 128,73 1282 7,45 (m)
1" 16586 1658 - 2-CHs 26,11 260 134(s)

“Po trong CDCls, Y600MHz, <150MHz, *6¢ ciia (—)-odorinol [94] do trong CDCl;

Trén phd HR-ESI-MS ctia hop chit AO11 xuét hién pic ion gia phan tir tai m/z
317,1868 [M+H]*, tinh toan 1y thuyét cho [CisH2sN203]": 317,1860; m/z 339,1681
[M+Na]", tinh toan 1y thuyét cho [CigH24N203Na]": 339,1679; tir d6 xac dinh duoc
cong thirc phan tir ctia hop chét nay 1a C1sH24N205. Trén phd 'H NMR cua AO11 xuat
hién tin hi€u cua cac proton cua 1 vong thom tai: ou 7,45 (2H, m), 7,28 (2H, m), va
7,29 (1H, m) goi ¥ sy c6 mdt cia mot vong thom bi thé 1 vi tri. Bén canh do, xuat
hién tin hiéu ctia 2 nhém methyl tai du 1,34 (3H, s) va 0,90 (3H, t, 7,2 Hz). Phd 13C
NMR ciia hgp chat AO11 cho thiy tin hiéu cong huéng cua 18 carbon bao gom: 2
carbon carbonyl, 2 carbon methylene, 6 carbon thom va cac carbon alkyl. Cac dir li¢u
phd ctia hop chiat AO11 d3 duoc xac dinh dya trén phd HSQC va HMBC (Bang 3.14).
Tuong tac HMBC tir proton H-3" t&i C-1"/C-9" két hop véi sy xuat hién cta 1 vong
phenyl, 1 lién két doi va carbonyl khang dinh d4u hiéu cia nhém cinnamoyl. Tuong
tac HMBC tu H-6'/H3-4/ té1 C-2, tor H-5' t61 C-1/C-1" goi 'y cau trac 12 mot diamide
¢6 nhém cinnamoyl va nhom hydroxyl bac ba. Céc dit kién phé NMR nay phu hop
v6i cac dir liéu da cong bd cho hop chét (-)-odorinol [94]. Tuy nhién, phé HMBC
xudt hién twong tac rat 1o giita H-4 (on 0,9) véi C-3 (dc 33,1)/C-2 (dc 76,0) ciing nhu
tuong tac gitta H-5' (dn 6,08) voi C-3' (5c 21,8) ching t6 cac gia tri do dich chuyén
hoa hoc ctia C-3 va C-3' 1an luot chinh x4c phai 1a dc 33,1 va 21,8. Trong tai liéu nay,
ciu trac héa hoc cuia (-)-odorinol di duoc chimg minh bang phd X-Ray, tuy nhién
viéc gan cac gia tri do dich chuyén hoa hoc lai khong dugc thyc hién dya trén phé
2D-NMR. T nhitng phén tich va so sanh véi tai liéu tham khao, két hop véi gia tri
d6 quay cuc riéng [«]% ctia AO11 12 —24 nén hop chat AO11 da duoc xac dinh 13 (-)-

odorinol.
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3.1.1.12. Hop chit AOI2: odorine

CH,

Hinh 3.34. Cau tric héa hoc va cdc twong tdc HMBC chinh ciia hop chat AO12
Bing 3.15. S6 liéu phé NMR ciia hop chdt AOI2 va hop chat tham khdo

C *oc “byc “on(dd boi,J=Hz) C foc  “Poc “ou(dd boi, J = Hz)
1 1759 175,6 - 2" 118,2 118,2 6,90 (d, 15,6)

2 427 429 2,14m 3" 142,8 142,77 7,55(d, 15,6)

3 27,0 272 1,68 (m)/1,42 (m) 4" 134,8 134,8 -

4 11,9 11,9 0,89, 7,2) 5" 128,3 128,2 7,47 (m)

2" 46,2 46,1 3,72 (m)/3,48 (m) 6" 128,8 128,7 7,30 (m)

3 21,6 21,8 1,97 (m) 7" 129,9 129,7 7,29 (m)

4 345 347 2,25(m)/1,98 (m) 8" 128,8 128,7 7,30 (m)

5 62,7 62,7 6,08(dd, 7,8, 6,6) 9" 128,3 128,2 7,47 (m)

1" 165,7 165,8 - 2-CH; 17,3 17,3 1,05(d, 6,6)

“Po trong CDCls, "600MHz, €150MHz, *5c ciia odorine[195] do trong CDCl;3

Trén phd HR-ESI-MS ctia hop chat AO12 xuit hién pic ion gia phan tir tai m/z
301,1915 [M+H]*, tinh toan 1y thuyét cho [Ci1sH2sN202]": 301,1911; m/z 323,1736
[M+Na]", tinh toan ly thuyét cho [CigH24N202Na]": 323,1730; tir d6 xac dinh duoc
cong thirc phan tir cia hop chat nay 1a CisH24N20,. Trén phd '"H NMR ciia AO12 xuit
hién tin hi€u cua céac proton aromatic tai ou 7,47 (2H, m), 7,30 (2H, m) va 7,29 (1H,
m) goiy su c6 mat cua mdt vong thom bi thé 1 vi tri. Ngoai ra, xuét hién tin hiéu cta
2 nhém methyl tai 5y 1,05 (3H, d, J = 6,6 Hz) va 0,89 (3H, t, J = 7,2 Hz). Phd '3C
NMR cuia hop chit AO12 cho thiy tin hiéu cong hudng cia 18 carbon bao gdm: 2
carbon carbonyl, 2 carbon methylene, 6 carbon thom va céc carbon alkyl. Ttur cac
tuong tac trén phd HSQC, két hop véi dir liéu phd 'H va *C NMR, ta c6 s6 liéu phd
trong Bang 3.15. Tuong tic HMBC tir proton H-3" téi C-1"/C-9" thé hién vi tri cua
lién két doi voi vong thom va carbon carbonyl, 1a cac tin hiéu dac trung cia nhém
cinnamoyl twong ti nhu & hop chit AO11. Twong tic HMBC tir H-6'/H3-4/ t6i C-2,
tir H-5' t6i C-1/C-1" goi ¥ cdu trac 1a mot diamide c6 nhom cinnamoyl va nhém sec-
butyl. Ttr nhitng phén tich va so sanh véi tai liéu tham khao, cau trac hoa hoc cta hop
chat AO12 d3 duoc xac dinh 13 odorine [195].
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3.1.1.13. Hop chit AOI3: epi-odorine
Trén phd HR-ESI-MS ctia hop
chit AO13 xuét hién pic ion gia phan
tir tai m/z 301,1915 [M+H]", tinh toan
ly thuyét cho [CisH2sN202]":
301,1911; m/z 323,1739 [M+Na]",
tinh  todn ly thuyét  cho
[Ci1sH24N202Na]™: 323,1730; tir do CH,
x4c dinh duoc cong thirc phan tir cia Hinh 3.35. Cau triic hba hoc cua hop chat AO13
hop chét nay 1a CisH24N20,. Dir liéu pho 'H va '3C NMR ciia AO13 cho thdy xuat

hién céc tin hiéu rat tuong d@)ng vo1 hop chit AO12 da duoc xé4c dinh & trén, bao gém

cac nhom chtrc dac trung nhu hé cinnamoyl véi tin hiéu proton olefin tai du 7,66 (d,
J=15,6 Hz) va 6,95 (d, J = 15,6 Hz), cac proton methylene va methine trén khung
mach chinh, cling nhu céc tin hi¢u methyl dién hinh tai oy 1,05 (3H,d,J=6,6 Hz) va
0,89 (3H, t, J= 7.2 Hz). S luong tin hiéu va kiéu ghép d6i gitra cac proton khong c6
su khac biét dang ké, cho thay hai cht c6 cuing bo khung nguyén tir va nhém chrc.
Tuy nhién, do dich chuyén hoa hoc cua cac proton va carbon gén vi tri bat ddi c6 su
thay d6i nhe. Cu thé, gi tri do dich chuyén hoa hoc (dc) caa C-2 ctia hop chat AO13
(0c43,2) co su thay ddi so vai hop chit AO12 (0c42,9); ngoai ra, tin hi¢u ctia proton
ctia proton amide & vi tri 6' cua hai hop chét ciing c6 sy khac nhau, voi hop chat
AO13 thi H-6' tai 6u 6,21 (d, J = 8,4 Hz) con ¢ hop chat AO12 thi H-6' tai on 6,68 (d,
J=8,4 Hz). Sy tuong d@)ng vé toan bo bo tin hiéu, két hop voi sy dich chuyén cuc bd
xung quanh vi tri tim bat d6i C-5', din dén goi y rang AO13 1a dong phén 1ap thé
(epimer) cua odorine, va duoc xac dinh 1a epi-odorine [195]. Két hop nhitng phan
tich va so sanh v&i tai liéu tham khdo, ciu tric hoa hoc cta hop chit AO13 d3 duoc
xac dinh 1a epi-odorine.
Bing 3.16. S6 liéu phé NMR ciia hop chdt AO13 va hop chdt tham khdo

C “*oc “byc “on(d9 boi,J=Hz) C foc  *Poc  “<ou (dd boi, J = Hz)
1 1759 1755 - 2" 118,2 118,1 6,95 (d, 15,6)

2 429 432 2,10m 3" 142,8 143,0 7,66 (d, 15,6)
3273 27,1 1,62 (m)/1,38 (m) 4" 1348 1349 -

4 11,9 11,8 0,78 (t,7,2) 5" 1283 128,2 7,52 (m)

2" 46,2 46,1 3,50 (m)/3,74 (m) 6"  128,8 128,7 7,34 (m)
3 21,6 21,8 1,93 (m)/2,00 (m) 7" 129,9 129,7 7,32 (m)
4" 345 34,6 2,24 (m)/2,00 (m) 8"  128,8 128,7 7,34 (m)
5 62,8 62,7 6,13 (dd, 8,4, 6,0) o" 128,33 128,2 7,52 (m)
1" 165,77 165,77 - 2-CHs 17,6 174 1,13 (d, 6,6)
“Po trong CDCls, "600MHz, €150MHz, *Sc cia epi-odorine [195] do trong CDCI;
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3.1.1.14. Cdc hop chdt phan ldp tir lodi A. odorata

OCH; HO

OH

(0]
OCH; O

AO1 B-OH, p-H: (2R,3S) (NEW)
AO2 B-OH, a-H: 2R,3R) (NEW)
AO3 «-OH, a-H: (25,3R) (NEW)

OCH,
R
OCH; li
H g
H o]
AO5R=H RO H AO8 R =Glc
AOG6 R = OCH;,4 AO7 OH AO9R=H
o] OCH;
: Q
0

HO /7)\\ H AO12 Hy
AO10 H;C Ao11 CH;

OCH; Hj AO13H,

Hinh 3.36. Cdu triic héa hoc cia cdc hop chat phadn lap duoc tir loai A. odorata
AOI-AO013

Nhu vay, tir lodi Aglaia odorata d3 phan lap va xac dinh duoc ciu tric cia 13
hop chit (AO1-AO13) bao gdm 4 hop chit méi (AO1-AO4) duoc dat tén 1a:
aglaodorata A-C (AO1-AO3), aglaodoratin J (AO4), 9 hop chit di biét: 4-
methoxysalicifoliol (AOS), 7p-caruilignan C (AQO6), loliolide (AQ7), icariside Bi
(AOS8), grasshoper ketone (AQ9Y), (+)-ent-ficusol (AO10), (—)-odorinol (AO11),
odorine (AO12) va epi-odorine (AO13).

Hop chat méi AO1-AO3 voéi sy thiéu hut nguyén tir oxy & vi tri s6 1 va déng
vong tao lién két C-C gitra C-2 va C-9 tao nén khung cau tric “2,9-deoxyflavonoid”
chua tirng xuat hién. Do d6, cac hop chat AO1-AO3 14 cac hop chét 1an dau tién dugc
tim thay véi ciu tric dic biét khac véi cac flavonoid tir truée dén nay. Hon nita, hop
chat AO1, AO2 va AO3 la cac ddng phan 1ap thé, chung chi khac nhau & cau hinh
tuyét dbi tai C-2 va C-3. Piéu nay duoc chimg minh bdi cac twong tac trén phd
NOESY va phé ECD.
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Hop chat AO4 1a mot hop chat méi v6i khung cau tric flavonol-diamide [3+2]
hodc con goi 1a nhom chét flavagline, 1 mot khung chat dic trung cua chi Aglaia.
Piém khac biét cta hop chit AO4 1a su xuét hién cua phan tir duong glucose tai vi
tri C-6. Cac hop chat AO5-AO13 1a cac hop chét da biét, trong d6 hai hop chiat AO5
va AO6 thudc nhom chat khung lignan. Hop chat AO7 1a mot terpenoid. Hai hop chat
AO8 va AO9 1a cac chit thudc nhém megastigmane. Cac hop chit AO11, AO12 va
AO13 14 cac hop chat thuoc nhém biamide, con AO10 13 mot hop chat phenolic.
3.1.2. Thanh phin héa hoc ciia lodi A. polystachya

3.1.2.1.  Hop chit AP1: aphanapolystachone A (hop chdt méi)

meerzzg AT
Hinh 3.37. Céu tric héa hoc va twong tic HUBC, COSY chinh cia hop chit API

Hop chat AP1 duoc phan 1ap dudi dang chat bot vo dinh hinh mau tring. Cong
thirc phan tir C3sHasOs voi d0 bt bao hoa bang 12, xac dinh dua trén pic ion gia phan
tir tai m/z 565,3536 [M+H]" (tinh toan 1y thuyét cho [C3sH906]", 565,3524) trén phd
HR-ESI-MS. Ph6 'H NMR cua AP1 cho thay tin hiéu ctia bén proton olefinic tai on
5,95 (1H, s), 5,82 (1H, s), 5,29 (1H, br d, J = 8,4 Hz), 5,48 (1H, s), m{t proton
oxymethine tai dx 5,09 (1H, ddd, J= 10,8, 8,4, 4,2 Hz), nam nhom methyl singlet tai
om 1,17, 1,38, 1,42, 1,69, 1,98, ba nhom methyl doublet tai oz 1,04, 0,96, 0,95 (3H,
d, J= 6,0 Hz) va cac proton khac (dx 1,21-2,35). Pho '*C NMR ciia AP1 cho thay tin
hiéu cua 35 carbon, dua trén phé HSQC phan loai thanh 11 carbon bac 4, 8 carbon
methine, 8 carbon methylen va 8 nhém methyl. Tir dit liéu pho 'H, '*C va HSQC, ta
¢6 s lidu pho trong Bang 3.17.

Phan tich pho 'H-'"H COSY va HMBC ciia AP1 cho thay hai don vi céu truc,
mot sesquiterpene kiéu guaiane va mot diterpene mach vong. Cu thé, cac twong tac
"H-'TH COSY cua H3-14 (6 1,04)/H-10 (6x 2,04)/H2-9 (O 1,85 va 1,62)/H»-8 (Ou
1,91 va 1,69); cac twong tac HMBC gitra H3-12 (01 0,96)/H3-13 (dx 0,95) voi C-7 (dc
84,3)/C-11 (dc 36,1), gitta H-6 (dn 5,95) v6oi C-1 (dc 87,9)/C-4 (dc 58,9)/C-7 (oc
84,3)/C-8 (dc 32,2), gitta H3-15 (ou 1,17) voi C-3 (dc 42,9)/C-4 (6c 58,9)/C-5 (dc
151,8); twong tac 'H-'H COSY cua H2-3 (di 1,79 va 1,62)/H-2 (61 2,30); va cac twong
tac HMBC giita H3-14 (0n 1,04)/H2-3 (dn 1,79 va 1,62) va C-1 (d¢ 87,9) cho thay

khung cau triic cia guai-5-ene. Ngoai ra, cac gia tri do dich chuyén hoéa hoc carbon
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cua C-1(6¢87,9) va C-7 (0c 84,3) goiy su xuét hién ctia ciu ndi peroxide gitra chung
nhu cac bao céo trude day doi véi cac dan xuét 1,7-peroxyguai-5-ene. Sau d6, manh
A duoc thiét 1ap 1a 1,7-peroxyguai-5-ene.

Bing 3.17. S6 liéu phé NMR cua hop chit API

C oc®  ow(dgbdi,J=Hz) C o™ ou™* (df bdi, J = Hz)
1 879 - 4 351 2,35(dd, 18,0, 10,8)
2 42,1 2,30 (brd,4,8) 2,18 (dd, 18,0, 4,2)

3 429 1,62 (m)/1,79 (m) 5 740 5,09 (ddd, 10,8, 8.4, 4,2)
4 589 - 6 122,1 529 (brd,8.4)

5 1518 - 7 142,0 -

6 124,0 5,95 (s) 8 39,7 2,01t 6,0)

7 843 - 9 23,7 1,33 (m)

8 32,2 1,69 (m)/1,91 (m) 100 344 121 (m)/1,85 (m)

9 30,0 1,62 (m)/1,85 (m) 1" 499 -

10 33,7 2,04 (m) 12 1950 -

11 36,1 1,83 (m) 13 1042  5,48(s)

12 162 0,96 (d, 6,0) 14 2071 -

13 172 0,95 (d, 6,0) 15 89,0 -

14 163 1,04 (d, 6,0) 16 229 1,38(s)

15 142 1,17 (s) 177 23,0  1,42(5)

I 165,1 - 18 353 1,73 (m)/2,20 (m)

2" 116,7 5,82 (s) 19' 16,9 1,69 (s)

3 156,8 - 200 23,0 1,98(s)

“do trong CDCl3, b150MHz, <600MHz

Mat khac, mot khung clu tric cua don vi diterpene dugc xac dinh bdi cac
twong tac HMBC gitra H-2' (dn 5,82) va C-1' (dc 165,1), H3-20" (o 1,98) va C-2' (dc
116,7)/C-3' (5¢ 156,8)/C-4' (5¢ 35,1); twong tac 'H-'"H COSY cua Hz-4' (dm 2,35 va
2,18)/ H-5' (01 5,09)/H-6" (ou 5,29); tuong tac HMBC gitta H3-19' (6 1,69) va C-6
(6c 122,1)/C-T" (6¢ 142,0)/C-8' (d¢ 39,7); twong tac 'H-'H COSY cua Hx-8' (du
2,01)/H2-9" (0r 1,33)/H2-10" (6 1,85 va 1,21); twong tac HMBC gitra H>-18' (01 2,20
va 1,73) va C-10' (dc 34,4)/C-11" (6C 49,9)/C-12' (6c 195,0), gitta H-13" (dn 5,48) va
C-12' (¢ 195,0)/C-14" (6c 207,1)/C-15" (6c¢ 89,0) va gitta H3-16" (on 1,38)/H3-17" (dn
1,42) va C-14' (6c 207,1)/C-15' (dc 89,0). Céc gia tri d6 dich chuyén hoa hoc carbon
ctia C-12" (d¢ 195,0), C-13' (0c 104,2), C-14" (5¢ 207,1) va C-15' (5¢ 89,0) dugc dé
xuat 1 ciia mot don vi f-furanone. Mic du trong tac HMBC giita H-5' va C-1' khong
quan sat dugc, nhung céc gia tri do dich chuyén hoa hoc cua C-1' (dc 165,1), C-5' (dc
74,0) va H-5" (r 5,09) cho phép khrflng dinh su xuét hién cta ciu lactone gitra C-1'
va C-5" nhu cac bao cao trudc diy. Do d6, manh B duoc xac dinh 1a 12,15-
epoxyphyta-2,6,12-trien-14-one-1,5-olide.
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Manh B: 12,15-epoxyphyta-2,6,12-trien-14-one-1,5-olide =~ Mdénh A: 1,7-peroxyguai-5-ene
Hinh 3.38. Céu triic cac manh cdu triic hop phan ciia hop chat API
Sau d6, manh A dugc ndi véi manh B bang cac lién két giira C-2/C-18’ va C-
4/C-11" dugc xac nhan bai cac twong tac 'H-'H COSY cua H-2 (0 2,30)/H2-18' (6u
2,20 va 1,73) va tuong tic HMBC gitra H2-18' va C-1 (6¢ 87,9)/C-2 (d¢ 42,1)/C-3 (6c
42.,9) va gitta H2-3 (0x 1,62 va 1,79)/H3-15 (0n 1,17) va C-11" (6¢ 49,9).

Hinh 3.39. Cac twong tdc NOESY ciia hop chdt API

Céu hinh twong d6i ciia AP1 sau d6 dugc xac dinh thong qua phép do NOESY.
Trong hé théng vong ngung tu (hai vong c6 chung nhau 2 canh), vi tri cia cac nguyén
tir hydro va cac nhom thé trong khung carbon duoc x4c dinh béi cac dinh hudéng endo
va exo. Tuong tac NOESY gitta H-13' (dn 5,48) va H-3 (dx 1,79) chi ra dinh hudng
exo cua nhom furanone. Trong khi do, tuong tdic NOESY giita H-10 (dx 2,04) va H-
10" (on 1,21)/ H-18" (o 1,73) goi y dinh hudng endo cta C-10", C-10 va H-10. Do
d6, cau hinh tuong ddi tai hé tor vong ngung tu di duoc xac dinh. Cau hinh cta lién
két dbi tai C-6'/C-7' dugc xac dinh 14 cau hinh E bdi cac twong tac NOESY cua H-5'
(0u 5,09)/H3-19" (6 1,69) va H-6" (dr 5,29)/H-8' (o 2,01) va theo gia tri do dich
chuyén hoa hoc carbon ctia nhém methyl C-19" (dc 16,9). Do su linh dong ctia chudi
carbon tir C-5' dén C-11’ vé6i hé tir vong, cac phuong phap phd NMR khéng thé dua

ra cau hinh twong doi gitra C-5' va hé vong.
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- 1515 4R TR 10E11'R.5'5-AP1b (caled) . - 1825 AR TRI0RLTVR5'R-APL (caled)
osql

ES =
054\ F
-1.0+
T T T 1 T T T 1
200 250 300 350 400 200 250 300 350 400
Wavelength (nm) Wavelength (nm)

Hinh 3.40. Phé ECD thyc nghiém ciia hop chat API va phé ECD tinh todn theo Iy
thuyét ciia cdc dong phan APla-AP1d

Do d6, dé xac dinh cau hinh tuyét ddi cua AP1, phé) ECD thyc nghiém va tinh
toan dugc ap dung. Sau khi cdu hinh twong ddi da duoc xac dinh, sé c6 4 dong phan
ctia hai cip d6i quang cé thé xay ra la [AP1a-(1R,2R.4S,7S,10S,11'S,5'R)/AP1b-
(15,2S,4R, 7R, 10R,11'R,5'S) va AP1c-(1R,2R,4S,75,105,11'S,5'S)/AP1d-
(15,2S5,4R,7R,10R,11'R,5'R)]. Do d6, bon dong phan néu trén duge dua vao tinh toan
phd ECD dé so sanh véi phé ECD thue nghiém cuia hop chat AP1 va két qua so sanh
phé da duoc trinh bay trén Hinh 3.40. Pho ECD ctia AP1 hoan toan phi hop véi dong
phan AP1b-15,25,4R,7R,10R,11'R va 5'S. Do d6, cau triic hoa hoc tuyét d6i ciia AP1
da duoc xac dinh 1a (18,2S5,4R,7R,10R,11'R,5'S). Dua trén co s¢ dit liéu SciFinder,
hop chat AP1 1 hop chit méi v6i khung carbon chua timg dugc cong bd trude d6 &

cac loai thuc vat va dugc dat tén 1a aphanapolystachone A.

%10 5 |+ Scan (t: 1.391 min) NCCT_BAP15A3.d
2.6
2.4
2.2 565.3536

24
1.8
1.6
1.4
1.2

1,
0.8
0.6
0.4

0.2
o 308.2775 430.9132 536.1615 | |, |

260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
Counts vs. Mass-to-Charge (m/z)

Hinh 3.41. Phé (+) HR-ESI-MS ciia hop chit API

638. 4414
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Hinh 3.43. Phé 3C NMR cia hop chit AP1
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3.1.2.2.  Hop chit AP2: aphanapolystachone B (hop chit méi)

HMBC H——>C
COSY H e H

Hinh 3.48. Céu triic héa hoc va twong tic HMBC, COSY chinh ciia hop chit AP2
Cong thirc phén tir ctia hop chit AP2 dugc xac dinh gidng voi cong thirc cia
AP1 1a C35H4306, dugce xac dinh boi pic ion gia phan tir tai m/z 565,3531 [M+H]" trén
phd HR-ESI-MS. Dit liéu phd 'H va '3C NMR ctia AP2 chi ra ring né la déng phan
1ap thé ciia AP1. Suy luan ndy bao gém cé sy gidng nhau trén cac twong tac 'H-'H
COSY va HMBC giita hai hop chét nay.
Bing 3.18. S6 liéu phé NMR cua hop chit AP2

C oc*P  ou™* (0 bdi, J = Hz) C  oc™  ou™ (dd bdi, J = Hz)
1 88,1 - 4 351  238(dd, 18,0, 10,8)
2 42,6 228 (brd, 4,8) 2,20 (dd, 18,0, 4,2)

3 434 1,68 (m)/1,72 (m) 5 740 5,09 (ddd, 10,8, 8,4, 4,2)
4 569 - 6 1222 5730 (brd,84)

5 1520 - 7 141,8 -

6 1229 5.85(s) 8 398 2,01t 6,0)

7 844 - 9 22,1 1,16 (m)

1,40 (m)
8 32,0 1,48 (m)/1,80 (m) 100 37,1 1,40 (m)/1,83 (m)

9 29,9 1,42 (m)/1,71 (m) 1 48,7 -

10 333 2,04 (m) 12/ 1955 -

11 360 1,80 (m) 13" 1023 5,40 (s)

12 160 091 (d, 6,0) 14 2071 -

13 172 0,89(d, 6,0) 15" 883 -

14 162 0,99 (d, 6,0) 16 228 1,33 (s)

15 144 1,43(s) 177 22,8 1,34(s)
1651 - 18" 364 1,77 (m)

2,12 (dd, 13,8, 3,0)

2 1167 5,82(t 1,2) 19 16,6 1,67 (s)
31569 - 200 23,0 1,98(s)

“do trong CDCls, °150MHz, °600MHz ,
Tuong tic NOESY giita H-10 (dx 1,40) va H-3 (dr 1,72) cho thay dinh huéng

exo cua C-10". Nguoc lai, tuong tic NOESY gitta H-13' (d 5,40) va Hg-18" (61 2,12),
H-13'/Hp-18" va H-10 (dx 2,04) chi ra dinh huéng endo gitra nhoém f-furanone, C-10
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va H-10. C4u hinh E cua lién két d6i C-6'/C-7' ciing dugc suy ra boi cic tuong tac
NOESY cua H-5' (0r 5,09)/H3-19" (6 1,67) va H-6 (91 5,30)/H-8' (91 2,01).

Hinh 3.49. Céc twong tdc NOESY cia hop chit AP2

Tuong tu nhu & hop chat AP1, cac phuong phap pho NMR khong thé dua ra
cau hinh twong ddi gitra C-5' va hé vong do su linh dong ctia chudi carbon C-5' dén
C-11". Vi thé, cau hinh tuyét dbi cia AP2 dugc xac dinh béng cach so sanh phé ECD
thuc nghiém véi phd ECD tinh toan TD-DFT ciia bén dong phan 1ap thé co thé c6 1a
la [AP2a-(1R,2R,4S5,75,10S,11'R,5'R)/AP2b-(15,2S,4R,7R,10R,11'S,5'S) va AP2c-
(1R,2R,4S,75,105,11'R,5'S)/AP2d-(1S,2S,4R,7R,10R,11'S,5'R)] (Hinh 3.50). Dir li¢u
ECD cua AP2 phu hop véi1 ECD tinh toan ctia déng phan AP2b: 18§, 28, 4R, 7R, 10R,
11'S va 5'S. Vay hop chit AP1 va AP2 1a mot cip epimer tai C-11". Do d6, cau tric
cua AP2 da duoc xac dinh hoan toan. Dua trén co s¢ dir liéu SciFinder, so sanh véi
tai liéu tham khao di xac dinh hop chat AP2 1a hop chat méi va duoc dat tén 1a
aphanapolystachone B.

— Comp. AP2 (exptl)
= 1R.2ZR 4575105 11'R.5'5 -AP2c (calced)
15,2548, 7R 10R.11'5.5'R-AP2d (caled)

104 .- — Comp. AP2 (exptl) 1.0
o B LR.2R. 45,785,105, 1 1'R.5'R-AP2a (calcd)
18.28.4R.7R.10R.11'S.5'S-AP2b (caled)

0.5+

=
in

Ax (Relative unit)
Az (Relative unit)

T 1 % . | L
250 300 350 400 250 300 350 400
Wavelength (un) Wavelength (nm)

Hinh 3.50. Phé ECD thyc nghiém ciia hop chat AP2 va phé ECD tinh todn theo Iy
thuyét cia cdc dong phin AP2a-AP2d
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3.1.2.3.  Hop chit AP3: aphanapolystachone C (hop chit méi)

HMBC H—C
COSY H mmmm H

Hinh 3.51. Céu triic héa hoc va twong taic HMBC, COSY chinh cia hop chit AP3

Cong thirc phén tir ciia hop chit AP3 duogc xac dinh gidng voi cong thirc cia
AP1 va AP2, C3sH4s0¢, dugc xdc dinh boi pic ion gid phan tuo tai m/z 565,3537
[M+H]* trén phd HR-ESI-MS. Dir liéu pho 'H va '3C NMR cua AP3 khac voi AP1
va AP2 boi tin hiéu cua phan sesquiterpene, cho thiy su khac biét trong manh cau
truc nay. Tuong tac 'H-'H COSY giita cac proton H3-14 (éu 0,92)/H-10 (ou 1,32)/
H2-9 (Ju 1,79 va 1,57)/H-8 (du 4,75), va gitra hai proton H-10/H-1 (du 2,20) va tuong
tac HMBC gitra H-8 (du 4,75) v6i C- 6 (dc 123,9)/C-7 (6c 143,3)/C-11 (dc 32,1), gitra
H-6 (0n 6,26) v6i C-1 (dc 55,9)/C-4 (dc 57,1)/C-5 (dc 89,0) goi ¥ céu trac manh

sesquiterpene kiéu guaiane c6 lién két ddi tai C-6/C-7. Bén canh d06, do dich chuyén

hoa hoc carbon ctia C-5 (dc 89,0) va C-8 (5c 81,3) ciing cho thay hai carbon nay lién
két truc tiép véi nguyén tir oxygen, két hop véi dit liéu pho HR-ESI-MS goi v sur xuat
hién cta mot cau peroxide giita hai nguyén ttr carbon nay. Do d6, cu triic ctia phan
sesquiterpene trong hop chat AP3 khac vi AP1 va AP2 bai vi tri ctia lién két doi (tai
C-6/C-7) va cau peroxide (giita C-5 va C-8). Trén phd HMBC, twong tac giira H-18'
(0u 2,07) voi C-1 (dc 55,9)/C-2 (oc 35,0)/C-3 (6c 41,7) va véi C-10' (6c 37,4)/C-11"
(0c53,9)/C-12' (6c 195,3); twong tac HMBC cua H3-15 (du 1,06) véi C-3 (6c41,7)/C-
4 (6c 57,1)/C-5 (5 89,0)/C-11' (5¢c 53.,9) két hop véi tuong tac 'H-"H COSY cia H-2
(0u 2,26)/H2-18" (on 2,07 va 1,25) cho phép khang dinh 2 manh cau trac lién két voi
nhau qua cac lién két gitra C-2/C18' va C-4/C-11'". Tuong tic HMBC tir H3-19' (0n
1,69) dén C-5' (5c 74,0)/C-6' (dc 122.,2)/C-7" (dc 142,0), tir H3-20' (on 1,98) dén C-2'
(0c 116,8)/C-3" (dc 156,7)/C-4' (6c 35,1)cho phép xéc dinh vi tri cua cdc nhoém methyl
va vi tri lién két doi tai C-2'/C-3' va C-6'/C-7". Tir cac dir kién trén, két hop véi thong
tin phd HR-ESI-MS, cau tric phang cua hop chat AP3 duoc xac dinh hoan toan.
Céu trac héa hoc twong ddi da duoc xac dinh bang pho NOESY. Tuong tac
NOESY gitta H-13' (du 5,47) va Ha-3 (ou 1,67), Hg-3 (ou 1,80) va H-1 (Ju 2,20), H-
1 va H3-14 (6n 0,92) cho thiy dinh huéng exo cua phan furanone, H-1 va nhém metyl
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C-14. Tuong tac NOESY giita H-10" (du 1,51) va H-6 (du 6,26) chi ra dinh hudng
endo ta1 C-10".
Bing 3.19. S6 liéu phé NMR cua hop chit AP3

C oc™  ou™* (a9 boi, J = Hz) C  oc™ o (dd bdi, J = Hz)
1 559  220(dd, 9,0, 4,2) 4 351  235(dd, 18,0, 0,6)
2 350 2,26 (m) 2,18 (dd, 18,0, 4,2)
3 41,7 1,67 (m)/ 1,80 (m) 5° 740 5,08 (m)

4 57,1 - 6 1222 529(d,8,4)

5 89,0 - 7 142,0 -

6 1239 626 (s) 8 40,0 2,02t 6,0)

7 1433 - 9 245 1,24 (m)

8 813 - 100 374 1,51 (m)/ 2,05 (m)

9 424 1,57 (m)/ 1,79 (m) 11" 539 -

10 259 1,32 (m) 12 1953 -

1 32,1 2,39 (m) 13" 1055 547 (s)

12 20,9 1,10 (d, 6,0) 14’ 2070 -

13 20,6 1,11 (d, 6,0) 15 89,0 -

14 17,6 0,92 (d, 6,0) 160 22,7 137()

15 11,2 1,06 (s) 177 23,0 1,41 (s)

I 1651 - 18" 349 1,25 (m)/ 2,07 (m)
2’ 116,8 5,82 (s) 199 17,0 1,69 (s)

3" 1567 - 200 23,0  1,98(s)

“do trong CDCl;, "1 50MHz, <600MHz

S

Hinh 3.52. Cac tu:ang tdc NOESY ciia hop chit AP3
Do su linh dong cua chudi carbon tir C-5' dén C-11', cac phuong phép phd
NMR khéng thé giai quyét duoc cau hinh twong d6i giita C-5' va hé vong. Vi vay,
can phai dya vao so sanh phd ECD thuc nghiém v6i ECD tinh toan cho bén dong
phan isomer c6 thé xay ra bao gdm hai cip d6i quang ca phan tir, bao gom [AP3a-
(18,2R,4S,55,8R,108,11'S,5'R)/AP3b-(1R,2S,4R,5R,8S,10R,11'R,5'S)] va [AP3c-
(18,2R4S,5S5,8R,108,11'S,5'S)/AP3d-(1R,25,4R,5R,8S,10R,11'R,5'R)]. Tuong tu nhu
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hop chat AP1 va AP2, so sanh pho ECD thuc nghiém ctia hop chat AP3 véi phd ECD
tinh toan TD-DFT ctia bén dong phan 1ap thé AP3a—AP3d cho thy cau hinh tuyét
d6i cia AP3 duogc xac dinh gidng dong phan AP3b 13 1R, 25, 4R, 5R, 8S, 10R, 11'R,
va 5'S (Hinh 3.53). Do 4o, cAu tric cua AP3 d3 duogc xac dinh hoan toan. Dya trén
co s& dit liéu SciFinder, so sanh véi tai liéu tham khao da xac dinh hop chit AP3 la

hop chit méi va duoc dit tén 13 aphanapolystachone C.

1.0- - — Comp. AP3 (exptl) 1.04 . — Comp. AP3 (exptl)
/ -~ 15.2R.45.55.8R.105.11'S.5'R-AP3a (calcd) ; 15.2R.45.55.8R.105.11'5.5'5-AP3c (caled)
1R.25 4R 5R 85108 11'R.5'5-AP3D (caled) p == 1R.254R 5SR.BS510R.11'R.5'R-AP3d (caled)
0.5 0.5
= Rt o ; =
':é I R 5 ..% 0.0
o + o
= =
p =
-1 =]
0.5 -0.5
1.0 -1.04
T oo T Fa—, T T 1 ¥ | LA | T T L |
200 250 300 350 400 200 250 300 350 400
Wavelength {nm) Wavelength (1um)

Hinh 3.53. Phé ECD thyc nghiém ciia hop chat AP3 va phé ECD tinh todn theo Iy
thuyét ciia cdc dong phan AP3a-AP3d

3.1.2.4. Hop chit AP4: aphanamixionolide A (hop chdt méi)

HMBC H——=C
COSY  H w1
NOESY H=---»H

nemoralisin C

Hinh 3.54. Cdu triic va twong tic HMBC, COSY, NOESY chinh ciia hop chit AP4
va hop chdt tham khdo

Hop chat AP4 thu dugc dudi dang bot vo dinh hinh mau tring. Trén phd HR-
ESI-MS ctia hop chat AP4 xuat hién pic ion gia phan tr tai m/z 391,2122 [M+H]*
cho phép xac dinh cong thirc phan tir C22H3006. Phé 'H NMR ctia hop chit AP4 thay
xuat hién sdu nhom methyl singlet tai du 2,07, 2,00, 1,69, 1,68, 1,38, va 1,36 (mdi tin
hiéu 3H), ba proton olefinic tai on 5,45 (1H, s), 5,33 (1H, d, /=9,0 Hz), va 5,82 (1H,
s) va mot proton oxymethine tai 5y 5,11 (1H, m). Phd *C NMR va HSQC cua hop

chit AP4 thiy xuat hién 22 carbon bao gdm ba nhém carbonyl, sdu nhom methyl,
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bon methylene, bon methine, va nim carbon bac 4. Tin hiéu methyl tai dc 21,4/ ou
2,07 (3H, s) va carbonyl (dc 169,3) cho théy sy c0 mdt cua mot nhom acetoxy. Ngoai
ra, con tin hiéu ctia 20 carbon dic trung cho khung diterpenoid. Trén pho 'H-'H
COSY cho thiy tuong tac clia cac proton gin véi hai carbon canh nhau (3Ju_n) nhu
H2-4 (6u 2,39 va 2,22)/ H-5 (6u 5,11)/ H-6 (ou 5,33) va H2-8 (0n 2,04)/ H2-9 (o 1,46)/
H2-10 (ou 1,90). Tuong tic HMBC gitra H3-20 (du 2,00) va C-2 (dc 116,7)/C-3 (Jc
157,0)/C-4 (6c 35,1), H-2 (0u 5,82) va C-1 (oc 165,2) xac dinh nhom chirc carboxylate
tai C-1 va mot lién két doi tai C-2/C-3. Tuong tac HMBC giita H3-19 (0 1,69) va C-
6 (dc 122,6)/C-7 (dc 141,6)/C-8 (dc 39,1) xac dinh mot lién két doi tai C-6/C-7. Mat
khac, d6 dich chuyén hoa hoc carbon ctia C-14 (dc 206,7) va tuong tac HMBC giira
H3-16 (ou 1,38)/H3-17 (du 1,36) va C-15 (dc 89,3)/C-14 (dc 206,7) xac dinh nhom
chtrc ketone tai C-14. Tuong tac HMBC gitra H-13 (Ju 5,45) va C-14 (oc 206,7)/C-
12 (6c 190,9), gitra H3-18 (dn 1,68) va C-10 (dc 38,1)/ C-11 (dc 79,2)/ C-13 (6c 100,1)
xac dinh mot lién két doi tai C-12/C-13. Ngoai ra, cac tin hi¢u cua C-12 (dc 190,9)
va C-15 (dc 89,3) cho théy su ton tai ctia mot cau ndi ether gifra cac carbon nay, tao
thanh mot furan-3-one. Su chuyén dich vé truong manh cia carbon olefinic lién két
vo1 oxy (C-12: oc 190,9) va carbinol carbon (C-15: dc 89,3) trong furan-3-one tuong
tu cic hop chat nemoralisin khung diterpenoid dugc bao cao trude ddy tir cac loai
thudc chi Aphanamixis [196-199].
Bing 3.20. S6 liéu phé NMR ciia hop chdt AP4

a,b on™ a,b on™*

C oc (0 bdi, J = Hz) ¢ oc (dd boi, J = Hz)
1 165,2 - 12 190,9 -
2 116,7 5,82 (s) 13 100,1 5,45 (s)
3 157,0 - 14 206,7 -
4 35,1 2,39 (dd, 18,0, 10,8) 15 89,3 -

2,22 (dd, 18,0, 3,6) 16 22,6 1,38 (s)
5 74,1 5,11 (m) 17 22,6 1,36 (s)
6 122,6 5,33 (d, 9,0) 18 223 1,68 (s)
7 141,6 - 19 16,6 1,69 (s)
8 39,1 2,04 (m) 20 23,0 2,00 (s)
9 21,1 1,46 (m) 11-acetoxy
10 38,1 1,90 (m) I 169,3 -
11 79,2 - 2! 21,4 2,07 (s)

do trong CDCls, *150MHz, <600MHz
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107 — Comp. AP4 (exptl) i — Comp. AP4 (exptl)
(55.115)-AP4a (calcd) ! % (55.11R)-AP4b (caled)

(SR LR)-APdc (caled) R o H L “ (AR, 115)-AP4d (caled)

e
=
1

0.0

Ag (Relative unit)
Ag ( Relative unit)

<
n

-1.04 -1.0+4

200 250 300 350 400 200 250 300 350 400

Wavelength (nm) Wavelength (nm)
Hinh 3.55. Pho ECD thiee nghiém ciia hop chat AP4 va phé ECD tinh todn cho 4
dong phin AP4a-AP4d

CAu hinh cua lién két doi tai C-6/C-7 duoc xac dinh cu hinh E da trén tuong
tac NOESY cua H3-19 (6u 1,69)/H-5 (du 5,11) va H-6 (n 5,33)/H2-8 (Jn 2,04). Cau
hinh tuyé¢t ddi cia C-5 va C-11 duogc xac dinh béng cach so sanh phé ECD thuc
nghiém va ECD tinh todn TD-DFT cho cac dong phan (5S,115)-AP4a, (5S,11R)-
AP4b, (5R,11R)-AP4c va (5R,115)-AP4d. Pho ECD thuc nghiém cta hop chit AP4
cho thay hiéu tng Cotton 4m ¢ budc séng 215 nm (-5,4 mdeg) va 249 nm (-6,3 mdeg),
phu hop vé6i két qua ECD tinh toan cho dong phan (55,11R)-AP4b khing dinh céu
hinh tuyét ddi cua hop chat nay (55,11R) (Hinh 3.55). Tir nhitng phan tich néu trén,
cAu trac hoéa hoc ctia AP4 dd dugc xac dinh hoan toan, day la mét hop chat méi, dugc
dat tén 1a (55,1 1R)-aphanamixionolide A.

%106 |* Scan (rt: 0.967 min) NCCT_BAP19K3.d
1.54
1.4
1.34
1.2
1.14

14
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0';7 331.1913 3651963 | “423-‘2016‘ 464.3007

220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts vs. Mass-to-Charge (m/z)

Hinh 3.56. Phé (+) HR-ESI-MS ciia hop chit AP4

391.2122
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3.1.2.5.  Hop chdt AP5: aphanamixionolide B (hop chdt méi)
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HMBC

H—>C
COSY H w4
NOESY H=---»H

Hinh 3.63. Cau tric va twong tic HUBC, COSY, NOESY chinh ciia hop chit AP5
Hop chat AP5 thu dugc cling & dang bot vo dinh hinh mau tring. Cong thirc
phan tir cia hop chat AP5 la C23H340s duge xéac dinh bang phd HR-ESI-MS duya trén

su xuat hién cta pic ion gia phan tir [M+H]" tai m/z 391,2492.

Bing 3.21. S6 liéu phé NMR ciia hop chdt APS

C oc™®  ou*c (d6 boi, J = Hz) C oc™®  ou™ (40 bdi, J = Hz)
1 1652 - 13 101,4 5,64 (s)
2 116,7 5,82 (s) 14 206,8 -
3 157,0 - 15 89,6" -
4 35,1  2,39(dd, 18,0, 10,8) 16 23,0 1,39 (s)
2,22 (dd, 18,0, 3,6) 17 22,6 1,38 (s)
5 74,12 5,10 (m) 18 48,1 1,60 (m)/1,77 (m)
6 122,5*  5,32(d, 8,4) 19 16,6 1,67 (s)
7 142,0° - 20 23,0 1,99 (s)
8 39,3¢ 2,04 (m) 18- isopropyl
9 21,06 1,30 (m)/1,57 (m) Il 243 1,75 (m)
10 40,37 1,62 (m)/1,73 (m) 2' 24,45 0,99 (d, 7,0)
11 76,08 - 3 24,45 0,99 (d, 7,0)
12 1945 -

“Po trong CDCls, *150MHz, “600MHz, “Ptin hiéu cap: ©74,12/74,08, 7122,54/122,51,
9142,01/141,77, Y39,35/39,27, 920,97/20,90,740,34/40,30, £76,11/76,05, "89,64/89,61,
48,16/48,13, Y6c 24,36/ 611 0,99 va ¢ 24,12/ 611 0,89.

Dir liéu phd 'H va >C NMR cila hgp chat AP5 gan gidng hop chat AP4. Do
d6, c6 thé du doan hop chat AP5 c6 cung khung diterpenoid v6i hop chit AP4. Dit

lidu NMR ctia AP5 thé hién tin hiéu ctia nhom isopropyl thay vi nhém acetyl nhu
trong hop chat AP4. Ngoai ra, tin hiéu cia nhém methyl (C-18, dc 22,3/0n 1,68) trong
AP4 duoc thay thé bang tin hiéu ciia nhém methylene (C-18, 5c 48,1/0u 1,77 va 1,60)
trong APS, cho thdy vi tri ciia nhém isopropyl tai C-18. Diéu ndy dwgc xac nhan lai
dua trén tuwong tac '"H-'H COSY cua H>-18 (0u 1,77 va 1,60)/H-1' (éu 1,75)/H3-2",3’
(0u 0,99) va tuong tac HMBC gitra H3-2',3' (0,99) va C-1' (6c 24,3)/C-18 (Jc 48,1),
H»-18 (ou 1,77 va 1,60) va C-10 (oc 40,3)/C-11 (Jc 76,0)/C-12 (dc 194,5). Su dich
chuyén vé trudng manh cia do dich chuyén hoa hoc carbon C-11 (dc 76,0) trong AP5
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s0 voi trong AP4 (dc 79,2) cho thay viéc thay thé nhém acetoxy bang nhom hydroxyl
& carbon nay. Tuong tic HMBC yéu giita H-5 (0 5,10) va C-1 (5c 165,2) cho thay cau
lactone gitra C-1 va C-5.

Tuong tac NOESY gitra H3-19 (du 1,67)/H-5 (ou 5,10) va H-6 (du 5,32)/H2-8
(S 2,04) x4c dinh dugc cdu hinh E cua lién két d6i tai C-6/C-7. Phd 3C NMR cua
APS cho théy mdt sb carbon duoc phan chia thanh mot cdp gia tri dich chuyén hoa
hoc (Adc < 0,2 ppm). Bang chimg nay cho thay hop chat AP5 1a mét cip dong phan
1ap thé dia tai cac trung tim bat d6i C-5 va C-11.

1.0+

—— Comp APS (exptl)
(38.11R)-APSh (calcd)
= (3R_115)-AP5d (caled)

1.0 — Comp. APS (exptl)

= (55,1185)-AP5a (caled) ;
=+ (53R, 11R)-APSc (calcd) 0541 )

=
a

€ unit)

0 [}-I 0.0 ."- i

Ae (Relative unit)

Ae (Relativ

-0.54

-1.0-

, ; : . ——r — — —
200 250 300 350 400 200 250 300 350 400

Wavelength (nm) Wavelength (nm)
Hinh 3.64. Phé ECD thie nghiém ciia hop chat AP5 va phé ECD tinh todn cho 4
dong phin AP5a-AP5d

Pho ECD tinh toan TD-DFT cho bon dong phan 1ap thé co thé c¢6 (55,118)-
APS5a, (5S5,11R)-APSb, (5R,11R)-AP5c va (5R,115)-AP5d da dugc thyc hién va so
sanh vai dit liéu phd ECD thuc nghiém. Két qua chi ra hop chat AP5 c6 cau hinh 58
(nhu dong phan 5a/5b) va mot cap dong phén 1ap thé dia, duoc hinh thanh do su khac
biét vé cau hinh tuyét d6i & C-11, 11R hodc 118 (Hinh 3.64). Do d6, hop chit AP5
dugc xac dinh va dugc dat tén 1a (55,11R/11S)-aphanamixionolide B.

3.1.2.6. Hop chit AP6: aphanamixionolide C (hop chdt méi)

COSY  H w1
NOESY H=---»H

Hinh 3.65. Cau tric va twong tic HUBC, COSY, NOESY chinh ciia hop chit AP6
Phd HR-ESI-MS ctia AP6 cho thdy mét cip pic ion phan tir proton hoa dong
vi & m/z 383,1627 [M+H]" va m/z 385,1605 [M+2amu+H]" véi ty 1€ cuong do 3:1,
cho thiy cong thirc phan tir cia AP6 13 C20H27ClOs, chira nguyén tir chlorine (tinh
toan cho [C20H2s3ClOs]", 383,1620; va tinh toan cho [C20H2s*’C10s]", 385,1605).
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Bing 3.22. S6 liéu phé NMR cia hop chit AP6

C  6c™  ou (dd bdi, J = Hz) C  oc™®  ou (dd boi, J = Hz)
1 1653 - 11 753 -
2 1167 583(s) 12 1904 -
3 157,01 - 13 103,1 545(s)
4 351 2,39(dd, 18,0, 10,8) 14 2066 -
2,20 (dd, 18,0, 3.6) 15 902 -
5 74,1 5,10 (m) 16 22,9  1,40(s)
6 1228 5,33(d,9,0) 17 22,7 139(s)
7 1414 - 18 51,0 3,92(d, 11,4)
8 39,1 2,03 (m)/2,08 (m) 3,61 (d, 11,4)
9 21,0 1,40 (m)/1,66 (m) 19 164 1,67 (s)
10 359 1,68 (m)/1,75 (m) 20 230 1,98(s)

“do trong CDCl3, °150MHz, “600MHz

1.0
— Comp. AP6 (exptl)

= [38511R)-AP6h (caled)
- (53R 115)-AP6d (calcd)

— Comp. AP6 (exptl) 104 -
(55.115)-AP6a (caled) \ =

(5R,11R)-Al6c (caled)

(.04

Az (Relative unit)
o
Ae (Relative unit)

!
n

-1.04 104

! T T 1 T —— T T T 1
200 250 300 350 400 200 250 300 350 400

Wavelength (nm) Wavelength (nm)
Hinh 3.66. Phé ECD thyc nghiém ciia hop chat AP6 va phé ECD tinh todn cho 4
dong phin AP6a-AP6d

Dir liéu 'H va '3C NMR cuia AP6 cho thay day ciing 1a mot hop chét diterpene
tuwong tu nhu hop chat AP4 va AP5. Pho 'H NMR ciia AP6 thay sy xuét hién ctia bon
nhom methyl singlet tai du 1,98, 1,67, 1,40 va 1,39 (mdi tin hiéu 3H, s), cho thiy
nguyén tir chlorine da lién két vdi mot trong nim nhoém methyl trong khung diterpene.
So sanh dir liéu NMR cua AP6 voi AP4 va APS théy su khac biét ¢ tin hiéu cia nhom
methylene C-18 tai dc 51,0/01 3,92 va 3,61 (mdi tin hiéu 1H, d, J= 11,4 Hz), cho thdy
nguyén tir chlorine lién két v6i C-18. Diéu nay dugc khang dinh lai dya trén tuong
tac HMBC gitra H>-18 (du 3,92 va 3,61) va C-10 (oc 35,9)/C-11 (dc 75,3)/C-12 (oc
190,4). Tuong tac NOESY gitra H3-19 (ou 1,67)/H-5 (ou 5,10) va H-6 (ou 5,33)/H-8
(01 2,03 va 2,08) da xac nhan cau hinh E cia lién két d6i tai C-6/C-7. C4u hinh tuyét
d6i 58,118 (nhu déng phan AP6a) di duoc chirg minh bang viéc so sanh phé ECD
thue nghiém va phd ECD tinh toan TD-DFT cua cac dong phan 1ap thé c6 thé co
(55,115)-AP6a, (5S,11R)-AP6b, (5SR,11R)-AP6¢ va (5R,115)-AP6d (Hinh 3.66). Do

d6, cu trac ctia AP6 da duoc xac dinh va dit tén 1a (5S,11S)-aphanamixionolide C.
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3.1.2.7.  Hop chit AP7: aphanamixionolide D (hop chdt méi)

HMBC H——>C
COSY  H e
NOESY H=--->H

Hinh 3.67. Cau tric va twong tdic HUBC, COSY, NOESY chinh ciia hop chit AP7

Hop chat AP7 thu dugc dudi dang bot v6 dinh hinh mau tréng. Pho HR-ESI-
MS ctia AP7 gan giong véi AP6 boi mot cip pic ion phan tir proton hoa dong vi &
m/z 383,1625 [M + H]" va m/z 385,1600 [M + 2amu + H]" véi ty 1€ cuong d6 khoang
3:1. Piéu nay chi ra rang hop chat AP7 c6 cing cong thic phan tir véi AP6,
C2H27ClOs (tinh toan cho [Ca0H2s*°ClOs]*, 383,1620; va tinh toan cho
[C20H25>’C10s]*, 385,1605). Dit liéu 'H va '>*C NMR cua AP7 cho thay khac véi dit
liéu cia AP6 boi cac tin hiéu lién quan dén vong lactone (C-1 dén C-7 va C-20).
Tuong tac 'H-'H COSY cua H-6 (Ju 4,98)/H2-5 (du 2,71 va 2,32)/H-4 (6u 4,89) va
gia tri dich chuyén héa hoc ctia nhdm methine C-4 (dc 84,1) chi ra rang carbon mang
oxy & C-4 trong hop chat AP7 thay vi C-5 nhu trong hop chat AP6. Tuong tic HMBC
giita H3-20 (du 2,05) va C-2 (dc 117,5)/C-3 (6c 168,1)/C-4 (6c 84,1) x4c dinh lién két
doi tai C-2/C-3. Tuong tac HMBC gitra H-2 (Ju 5,81)/H-4 (61 4,89) va C-1 (dc 173,2)
cho thdy c6 mot cau lactone giita C-1 va C-4. Do d6, hop chat AP7 chtra mot vong y-
lactone thay vi mot vong J-lactone trong cac hop chit AP4-AP6.

Bing 3.23. S6 liéu phé NMR cua hop chit AP7

C o ou (doboi, J=Hz) C __ oc™  ou™ (dd boi, J = Hz)
1 1732 - 12 190,7 -

2 117,5 5,81 (s) 13 102,9 5,72 (s)

3 168,1 - 14 2067 -

4 84,1 4,89 (t, 4,8) 15 90,1 -

5 299 2,71 (m)/2,32 (m) 16 22,9  1,40(s)

6 116,7 4,98 (t,7,8) 17 22,7 1,39(s)

7 1392 - 18 50,9 3,91(d, 11,4)
8 394 2,00 (m) 3,62 (d, 11,4)
9 21,3 1,32 (m)/1,58 (m) 19 160 1,60 (s)

10 359 1,61 (m)/1,68 (m) 20 139 2,05(s)

11 753 -

do trong CDCI, *150MHz, <600MHz
Tuong tac NOESY gitra H3-19 (Ju 1,60)/H-5 (Ju 2,71 va 2,32) va H-6 (ou
4,98)/H-8 (o 2,00) x4c dinh duge cau hinh E- cia lién két doi tai C-6/C-7. Cau hinh
tuyét ddi ciia hop chat AP7 duoc xac dinh bang phwong phép so sanh phd ECD thuc
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nghiém v6i phd ECD tinh toan TD-DFT cho bén dong phan lap thé co thé co
(4R,115)-AP7a, (45,115)-AP7b, (4S,11R)-AP7¢ va (4R,11R)-AP7d (Hinh 3.68). Két
qua cho thay ciu hinh tuyét d6i cia AP7 1a 4R,11S (nhu dong phan AP7a). Tir nhitng
phan tich néu trén, cAu tric hoa hoc ciia AP7 duogc xac dinh, day la mot hop chit méi,

va duogc dat tén la (4R,11S)-aphanamixionolide D.

L iz — Comp. AP7 (exptl) 1.0 —  Comp. APT (exptl)
i (4R.115)-AP7a (calcd) 2 . (45,115} -AP7b (calcd)
(4S.11R)-APTe (caled) < (4R11R)-APTd (calcd)
_ 0.5 0.5 .
':f: 0.0 _.% 0.0 e e
4 2 s
-0.5 0.5
0] W 1.0
200 250 300 350 400 200 250 300 350 400
Wavelength (nm) Wavelength (nm)
Hinh 3.68. Pho ECD thuc nghiém cua hop chat AP7 va pho ECD tinh todan cho 4
dong phan AP7a-AP7d

3.1.2.8. Hop chit AP8: aphanamixionolide E (hop chdt méi)

HMBC H——C
COSY H = H
NOESY H=--->H

Hinh 3.69. Cdu tric va twong tic HUBC, COSY, NOESY chinh ciia hop chdt AP8

Hop chit AP8 thu duoc c6 dang bot vo dinh hinh mau tring. Cong thirc phan
tir cua hop chat AP8 1a C2H300s duge xac dinh béng phé HR-ESI-MS dua trén su
xudt hién ciia pic ion gia phan tir tai m/z 391,2118 [M+H]". Dit liéu phd NMR cua
APS8 chi ra tin hiéu ctia nhom acetoxy (C-1' tai dc 169,3 va nhom methyl tai C-2' tai
Sc 21,4/61 2,07) va khung diterpenoid tuwong tu nhu hop chit AP4-AP7. Ngoai ra, dit
liéu phd 3C NMR cua AP8 cho thiy do dich chuyén carbon twong tir mot phan véi
hop chat AP4 (tir C-8 dén C-19 va nhom acetoxy) va AP7 (tir C-1 dén C-7 va C-20).

Bang ching nay chi ra hop chit AP8 so hitu hai manh céu trac, bao gém acetoxyl

hoa furan-3-one (nhu hop chiat AP4) va vong y-lactone (nhu hop chat AP7). Ciu triic
phing ctia AP8, bao gdm cau hinh E- cua lién két déi tai C-6/C-7, duoc xac nhan
bang phén tich cac twong tic HMBC, 'H-'"H COSY va NOESY nhu thé hién trong
Hinh 3.69.
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Bing 3.24. S6 liéu phé NMR ciia hop chdt AP8

C oc®  ou™° (A9 boi, J = Hz) C oc™  ou™* (49 bdi, J = Hz)
1 173,0 - 13 100,0 5,45 (s)
2 117,4 5,81 (s) 14 206,7 -

3 168,1 - 15 89,3 -

4 84,2 488 (t,5,4) 16 22,6 1,36 (s)
5 30,2 2,68 (m)/2,32 (m) 17 22,6 1,35(s)
6 116,9 5,05(t,7,2) 18 223 1,67 (s)
7 138,9 - 19 16,1 1,60 (s)
8 39,4 2,00 (m) 20 13,9  2,05(s)
9 21,3 1,40 (m) 11-acetoxy

10 38,0 1,84 (m) ' 1693 -

11 79,1 - 2' 21,4 2,07 (s)
12 191,0 -

, “do trong CDCl3,*150MHz, “600MHz
Cau hinh tuyét doi 4R va 118 (nhu dong phan AP8b) da dugc chiing minh

bang pho ECD thyc nghiém va phd ECD tinh toan TD-DFT cho cic dong phan 1ap
thé co thé co (4R,11R)-AP8a, (4R,115)-AP8b, (45,115)-AP8c va (4S,11R)-AP8d
(Hinh 3.70). Do do¢, cau tric cia AP8 duoc xac dinh va duoc dit tén la (4R,11S5)-

aphanamixionolide E.

1.0, — Comp. AP8 (exptl) 1.07 3 — Comp. APS (exptl)
(4R.11R)-APS8a (calcd) & = (4R.115)-APSb (calcd)
(45,115) -AP8¢ {caled) TR ¢ (45, 11R)-AP8d (calcd)
0.5 054
2 00 z
5 E
0.5
-1.04+
200 250 300 350 400 200 250 300 350 4-(.]0
Wavelength (nmm) Wavelength (nm)
Hinh 3.70. Phé ECD thuc nghiém cua hop chat AP8 va pho ECD tinh todan cho 4
dong phdan AP8a-AP8d
3.1.2.9.  Hop chat APY: 11-methoxysawaranospiroride C (hop chat moi)

HMBC H——>C
COSY  H we—=H

Hinh 3.71. Cdu triic va cdc twong taic HMBC, COSY chinh ciia hop chit AP9
Hop chat AP9 thu duoc dudi dang chat ran mau vang. Pho IR cua AP9 cho

HO

thdy su c6 mit cia cac nhom chirc hydroxyl (3405 cm™), carbonyl (1776 cm™), vong
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thom (1604, 1519 cm™) va C-O-C (1048 cm™!). Cong thirc phan tir ciia hop chat AP9
1a C15His0s duge xac dinh bang pho khéi phan giai cao HR-ESI-MS dua trén sy xuét
hién cua pic ion gia phan tir tai m/z 325,0924 [M-H]". Phd 'H NMR va HSQC xuét
hién tin hi¢u dac trung cia vong thom thé tai cac vi tri 1,3,4 tai ou 6,94 (1H, d, J=
1,8 Hz), 6,76 (1H, d, J = 7,8 Hz), 6,81 (1H, dd, J = 7,8, 1,8 Hz)], ba nhom methine
carbinol [du 3,32 (1H, d, J=9,0 Hz), 3,58 (1H, t, J= 9,0 Hz), 3,34 (1H, ddd, /= 10,8,
9,0, 6,0 Hz)], mot nhém oxy methylene [on 3,72 (1H, dd, /= 10,8, 6,0 Hz), 3,53 (dd,
J=10,8, 10,8 Hz)], mot sp® methylene [on 3,10 (1H, dd, J = 17,4, 12,6 Hz) va 2,76
(dd, J = 17.4, 8,4 Hz)], mot nhom sp® methine [du 4,00, 1H, dd, J = 12,8, 8,4 Hz)] va
mot nhom methoxy tai dn 3,87 (3H, s). Phd *C NMR va HSQC cho thiy tin hiéu
cong huong 15 carbon, bao gdm sau carbon ctia mot vong thom, mot carbonyl (dc
177,1) va mot nhém methoxy (dc 56,3).
Bing 3.25. S6 liéu phé NMR ciia hop chdt AP9

C  oc™  ou™ (dd boi, J = Hz) C oc™  ou™ (df bdi, J = Hz)
1 1771 - 9 127,0 -
2 344 3,10 (dd, 17,4, 12,6) 10 1142 6,94 (d, 1,8)
2,76 (dd, 17,4, 8,4) 11 148,7 -
3 46,0 4,00 (dd, 12,8, 8,4) 12 1473 -
4 1103 - 13 1159 6,76 (d, 7.8)
5 71,6 3,32 (d, 9,0) 14 123,3  6,81(dd, 7,8, 1,8)
6 76,3 3,58 (t, 9,0) O-CH; 56,5 3,87(s)
7 70,6 3,34 (ddd, 10,8, 9,0, 6,0)
8 65,5 3,72 (dd, 10,8, 6,0)

3,53 (t, 10,8)
“Po trong CDClI;, b150MHz, <600MHz

Tuong tac '"H-'H COSY gitra H-2/H-3, H-5/H-6/H-7/H-8 va H-13/H-14. Dua

trén nhirng dit liéu pho trén, cdu tric cua AP9 twong tu hop chit sawaranospiroride

C, ngoai trur viéc xuat hién thém mot nhoém methoxy tai C-11 [200]. Diéu nay dugc
xac nhan thém boi cac tuwong tac HMBC.

Hinh 3.72. Tuwong tdc NOESY quan trong ciia hop chat AP9
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Dit liéu phd NMR cia AP9 ciing gan gidng voi dir lidu cta hop chat
foveospirolide (dugc do trong cung dung moi CD;0D) [201] ngoai trir sy dich chuyén
xudng ving truong thap hon ctia nhém carbonyl tir dc 175,0 (trong foveospirolide)
dén 177,1 ppm (trong AP9), cho thiy cau hinh khac nhau tai C-3. Piéu nay dugc chi
ra thém duya trén phd NOESY. Trong phd NOESY, cac tuong tac gitra Hy-2 (51 2,76)
va Hy-3, Ha-3 va Hux-5, Hax-5 va H-7ux, H-70x va Heg-8 cho thdy cac proton ndy nim
o0 mdt phia cua phan tir va tuong tdc NOESY cua Hg-2 (du 3,10)/H-10 (du 6,94) cho
thdy cac proton nay nam & phia bén kia ciia phan tir. Cau hinh tuyét dbi cia AP9 duoc
xéac dinh bang cach so sanh phd ECD thuc nghiém va phd ECD tinh toan ctia hai dong
phan (3R,4S5,55,6R,75)-AP9a va (3S5,4R,5R,6S,7R)-AP9b (Hinh 3.73). Phan tich
ECD thuc nghiém cua AP9 phu hop voi cu hinh (3R,45,5S,6R,7S)-AP9a tuong tu
nhu sawaranospiroride C [200]. Do d6, hop chit AP9 duoc xac dinh 1a 11-

methoxysawaranospiroride C.

1.0, Comp.AP9 (exptl)
i SR (3R.45.55.6R.7S)-AP9a (caled)
: (35.4R.5R.65.7R)-AP9Db (calcd)
054
] ,
-
-0.54
1.0
200 250 300 350 400

Wavelength (1um}
Hinh 3.73. Phé ECD thye nghiém ciia hop chat AP9 va phé ECD tinh todn cho 2
dong phin AP9a va AP9b

3.1.2.10. Hop chat AP10: 60,9&, 10, 13-tetrahydroxymegastigmane-3-one (hop chat

moi)

NOESY H=--->H

Hinh 3.74. Céu tric va twong tic HUBC, COSY, NOESY chinh ciia hop chit AP10

Pho IR cia AP10 cho thiy sy xuat hién ctia cac nhom chire hydroxyl (3293
cm™), carbonyl (1722 cm™), va C-O-C (1038 cm™"). Cong thirc phan tir ciia hop chét
AP10 I1a C13H2405 dugce xac dinh bé‘mg phé HR-ESI-MS dua trén sy xuét hién cta pic
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ion gia phan tir tai m/z 259,1550 [M-H]". Phd 'H NMR va HSQC cua hop chat AP10
thdy xuét hién tin hiéu ctia hai nhém methyl (d1 0,93 va 1,07, mdi tin hiéu 3H, s), mot
nhom methine (du 3,58, 1H, m), hai nhém methylene [ou 3,71 (1H, dd, J= 10,8, 3,0
Hz)/3,97 (1H, dd, J = 10,8, 4,8 Hz) va ou 3,51 (1H, br d, J = 10,8 Hz)/3,48 (1H, dd,
J = 10,8, 6,0 Hz)] cung voi mot sp® methine va bon nhom sp® methylene. Pho *C
NMR thdy tin hi¢u cong hudng cua 13 carbon cho mot phan tir megastigmane. Trong
s6 d6 co: mot ketone (dc 216,0, C-3), hai methylen [dc 64,2 (C-13) va 67,3 (C-10)],
mot methine (dc 74,2, C-9), mdt carbon bac bon oxy hoéa (oc 77,1, C-6) va hai nhém
methyl [5c 24,4 (C-11) va 24,5 (C-12)] duoc xac dinh bang phd 'H-'H COSY, HSQC
va HMBC. Trén pho 'H-"H COSY, cac tuwong tac ctia H-4/H-5/H-13 va H-7/H-8/H-
9/H-10 di duoc quan sat. Ngoai ra, twong tac HMBC tir H-2 va H-4 dén C-3, tir H-
13 dén C-4/C-5/C-6, tir H-11 va H-12 dén C-1/C-2/C-6 va tir H-10 dén C-8/C-9 da
x4c nhan mot nhém ketone & C-3 va bdn nhom hydroxyl & C-6, C-9, C-10 va C-13.
Céau hinh tuong d6i cia AP10 dugc xac dinh dya trén phd NOESY. Tuong tac
NOESY, cac tuong tac gitra H3-11 (du 1,07)/H2-7 (ou 2,07 va 1,78), Ha-7 (ou 2,07 va
1,78)/H2-13 (du 3,71 va 3,97) cho thay C-7, C-11 va C-13 & cing mdt phia ciia phan
tir va nhom C-12 va 6-OH & phia bén kia ctia phan tir. D6 dich chuyén hoéa hoc carbon
& C-9 (0c 74,2) va C-10 (dc 67,3) cua AP10 phu hop vé6i cau hinh cua sarmetol A [C-
9 (6c 73,9) va C-10 (dc 67,3)] [202], tuy vay dén nay chua co cong bd vé sb liéu phd
NMR cuia hop chét ¢6 cau hinh C-9 theo huéng ngugce lai. Do d6, cau hinh tuyét dbi
tai C-9 chua hoan toan dugc xac dinh. Cu trac hop chat AP10 dugc xac dinh 1a
60,,9£,10,13-tetrahydroxymegastigmane-3-one.
Bing 3.26. So liéu phé NMR ciia hop chit AP10

C oc*® o™ (o boi,J=Hz)  C oc*™®  ou™ (40 bdi, J = Hz)
1 452 - 8 302 1,55-1,59 (m)
2 53,5 2,96 (d, 13,8) 1,76-1,80 (m)
1,78 (d, 13,8) 9 742 3,56-3,60 (m)
3 216,0 - 10 67,3 3,51 (dd, 10,8, 4.6)
4 422 2,82 (t, 13,8) 3,48 (dd, 10,8, 6,0)
2,22 (brd, 13,8) 11 244 1,07 (s)
5 449  2,12-2,16 (m) 12 245  0,93(s)
6 771 - 13 64,2 3,71 (dd, 10,8, 3.0)
7 342 2,04-2,08 (m) 3,97 (dd, 10,8, 4,8)
1,75-1,79 (m) 14 452 -

do trong CD;0D, *150MHz, ‘600MH:
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3.1.2.11. Hop chit AP11: 11-hydroxyaphanamixin B (hop chit méi)

HMBC H——=C
COSY H wemmm H
NOESY H=--->H

Hinh 3.75. Céu tric va twong tic HUBC, COSY, NOESY chinh ciia hop chiat AP11

Pho IR cia AP11 cho thiy sy xuat hién ctia cac nhom chire hydroxyl (3395
cm™), carbonyl (1689 cm™), va C-O-C (1176 cm™). Cong thirc phan tir ctia hop chét
AP11 13 C20H300s duoc xac dinh bang phd khdi phan giai cao HR-ESI-MS dya trén
su xuat hién ciia pic ion gia phan tir tai m/z 351,2171 [M+H]*. Pho 'H va '*C NMR cuia
AP11 xuat hién tin hiéu cta ba lién két d6i tai (dc/du: 115,9 (C-2)/5,69 (s), 162,8 (C-
3); 124,0 (C-6)/5,14 (t, J= 6,6 Hz), 135,1 (C-7), 195,4 (C-12), 99,7 (C-13)/5,60 (s)],
mot ketone (dc 207,5), mdt nhom carboxyl (dc 170,7) va ndm nhoém methyl bac bon
[dc/on: 22,9 (C-16)/1,38, 22,8 (C-17)/1,38, 26,5 (C-18)/1,48, 15,7 (C-19)/1,57, 25,5
(C-20)/1,92]. Dit liéu phé NMR cua AP11 tuong ty nhu hop chat aphanamixin B
(mot hop chét ciing duoc phan 1ap tir loai Aphanamixis polystachya) ngoai trir viée
xuat hién thém mot nhém hydroxyl tai C-11 [203].

Bing 3.27. S6 liéu phé NMR ciia hop chdt AP11

C oc*®  ou(doboi,J=Hz) C  oc™  on (d6 bdi, J = Hz)

1 170,7 - 11 730 -

2 1159 5,69 (s) 12 1954 -

3 162,8 - 13 997  5,60(s)

4 334 2,67t 6,6) 14 2075 -

5 264 2,16-2,20 (m) 15 896 -

6 124,0 5,14 (t, 6,6) 16 229 1,38(s)

7 135,1 - 17 228  1,38(s)

8 394 1,98t 6,6) 18 265 1,48(s)

9 21,6 1,32-1,36 (m) 19 157  1,57(s)
1,49-1,52 (m) 20 255  1,92(s)

10 398 1,62-1,66 (m)

1,71-1,75 (m)
“do trong CDCl3, °150MHz, “600MHz
Tuong taic HMBC gitta H3-16 va H3-17 v&i C-14/C-15, tir H-13 voi C-11/C-

12/C-14, tir H3-18 voi C-10/C-11/C-12, tir H3-19 voi C-6/C-7/C-8, tir H3-20 véi C-
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2/C-3/C-4 va tir H-2 v6i C-1/C-3/C-4/C-20. Tuong tic NOESY cua H-2 (Ju 5,69)/H;-
20 (8u 1,92) va H-6 (0n 5,14)/H2-8 (Ju 1,98) cho thay cau hinh cua cac lién két doi 1a
27, 6E. Pho ECD cua hop chat AP11 khong c6 hiéu ing Cotton, ma hop chit ndy c6
1 trung tam bat ddi nén day la mdt racemic. Do do, hop chit AP11 duoc xé4c dinh 1a

11-hydroxyaphanamixin B.
3.1.2.12. Hop chit AP12: (2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid

(hop chat moi)

20 19 18 17

3 5 6 7 9 11 OH1314 OH (x /ﬁx /I< H(DOH
2 NG N 10 12 15 = \
) 16 (\/ NS XA
COOH (0} COOH (0]

CH; CH; CHy CH,

A OH Yy OH HMBC H—>C
H COSY  Hommmm 1

= 7 ; ~ CH, NOESY He<---»H

COOH He... 0

Hinh 3.76. Céu tric va twong tac HMBC, COSY, NOESY chinh cua hop chat API12
Hop chit AP12 thu duoc & dang dau mau trang. Pho IR ctia AP12 cho thiy su
xuat hién ctia cac nhém chirc hydroxyl (3409 cm™), carbonyl (1691 cm™), va C-O-C
(1165 cm™). Cong thirc phan tir cia AP12 14 C20H3:0s5 dugc xéac dinh bang pho khoi
phan giai cao HR-ESI-MS véi manh ion gia phan tir tai m/z 353,2330 [M+H]". Pho
NMR ciia AP12 tuong ty nhu AP11 cho thiy day 1a mot diterpene mach dai c6 ba
lién két doi, mot ketone, mot carboxyl va hai nhom hydroxyl. Dit li¢u phé NMR tur
C-1 dén C-10 cia AP12 tuwong tu nhu AP11 goi ¥ vi tri nhom carboxyl tai C-1, nhom
hydroxyl tai C-11 va hai lién két d6i tai C-2/C-3 va C-6/C-7, diéu nay duoc khing
dinh thém dua trén twong tac pho "H-'"H COSY, HSQC va HMBC.
Bing 3.28. S6 liéu phé NMR ciia hop chdt API2

C oc*® o (A0 bdi,J=Hz)  C oc*®  on™ (30 bdi, J = Hz)
1 171,0% - 11 782 -
2 116,0 5,69 (s) 12 2031 -
3 162,4 - 13 1183 6,65(d, 15,6)
4 334 2,67t 6,6) 14 1556 7,14(d, 15,6)
5 26,6 2,16-2,20 (m) 15 71,6 -
6 123,8 5,11 (t,7,2) 16 294 1,39(s)
7 135,1 - 17 292 1,39(s)
8 393 1,94 (t, 6,6) 18 252 1,37 (s)
9 20,8 1,08-1,12 (m) 19 15,6 1,53 (s)
1,48-1,52 (m) 20 253 1,91(s)
10 382 1,58-1,62 (m)
1,66-1,70 (m)

“do trong CDCI;, b150MHz, ©600MHz, “tin hiéu dwoc xdc dinh dwa trén ph(f HMBC
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Tuong tac HMBC giira H3-18 (dn 1,37) va C-10 (dc 20,8)/C-11 (dc 78,2)/C-
12 (6c 203,1), H-14 va C-12/C-15 (71,6)/C-16 (29,4)/C-17 (6c 29,2), va H3-16/H3-17
va C-14/C-15 chi ra lién két doi tai C-13/C-14, nhoém ketone tai C-12, va hai nhom
hydroxyl tai C-11 va C-15. Hang sb twong tac 16n (15,6 Hz) cua lién két d6i tai on
6,65 va 7,14 cho phép xac dinh cau hinh trans- cua lién két déi tai C-13/C-14. Cau
hinh ctia lién két dbi tai C-2 va C-6 dugc xac dinh 13 27 va 6F dya trén tuong tic phd
NOESY va so sanh dit liéu phd NMR v6i hop chét tuong ty [203]. Phé ECD thuc
nghiém cta hop chat AP12 khong c6 hiéu tng Cotton, ma hop chét nay c6 1 trung
tam bat d6i twong tu nhu AP11, cho thdy dy 1a mot racemic. Do d6, hop chit AP12
duoc xac dinh 1a (2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid.

3.1.2.13. Hop chdt AP13: piscidinol A

OH OH

PN

Hinh 3.77. Cdu triic héa hoc va tiwong taic HMBC chinh ciia hop chat AP13

Hop chit AP13 thu duoc dang bdt v6 dinh hinh mau tréng. Cong thuc phan tir
13 C30Hs004 duogc xac dinh bang phd HR-ESI-MS dya vao pic ion gia phan tir m/z
509,3403 [M+CI]". Trén phé '"H NMR xuét hién céc tin hiéu dic trung cia mot
triterpene thudc nhom tirucallane, bao gdm: 7 nhém methyl voi cac tin hiéu singlet
tai du 0,89, 1,05, 1,07, 1,08, 1,15, 1,26 va 1,28 (mdi tin hiéu 3H); mot tin hiéu kép
cua nhém methyl tai on 0,98 (3H, d, J = 6,0 Hz). Ngoai ra, trén phé proton con Xuét
hién tin hi€u ciia mot proton nhom olefin tai on 5,36 (1H, dd, J = 6,6, 3,0 Hz). Trén
ph6 HSQC va *C NMR ciing thdy xuét hién tin hiéu ciia 30 carbon bao goém tin hi¢u
ctia 1 carbon ketone tai oc 219,1; 2 carbon lién két doi tai dc 119,1 va 147,1. Trén phd
HMBC xuat hién tuong tac giita du 1,05 (H-28) va dc 219,1 (C-3)/49,0 (C-4)/52,3
(C-5) xac dinh dugc nhom ketone tai C-3. Tuong tac HMBC gitta ou 5,36 (H-7) va
dc 53,8 (C-5)/25,4 (C-6)/49,9 (C-9)/52.,4 (C-14) xac dinh duoc vi tri lién két doi tai
C-7/C-8. Vi tri cia nhom hydroxyl lién két véi carbon C-22, C-23 va C-25 dugc xéc
dinh bang tuong tac trén phd HMBC giita on 1,18/1,92 (H-22) va dc 70,0 (C-23), o
3,17 (H-24) va dc 42,2 (C-22)/74,7 (C-25)/26,6 (C-26)/27,2 (C-27). Dit liéu phd
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NMR ciia AP13 duoc so sanh véi dit liéu pho ciia hop chat piscidinol A [204] cho
thdy su pht hop. Vi vy, c6 thé két luan hop chat AP13 chinh 1a piscidinol A..
Bing 3.29. S6 liéu phé NMR cua hop chit AP13 va hop chat tham khdo

a 5Ha,c a 5Ha,c
C ot o™ 4o voi, J = Hz) C ot 0™ 45 boi, J = Hz)
I 385 397 149 (m)2.07 (m) 16 284 294 1,40 (m)/2.05 (m)
2.86 (ddd, 14.4, 14.4, 6.0)
2349 358 300 1 a7 S8 553 LST(m
32170 2191 - 18 220 226 089 (s)
4 478 490 - 19 128 132 107 (s)
5 523 538 1,77 (m) 20 337 348 145(m)
6 243 254 2.15(m) 21 189 19.6 0.98(d. 6.0)
7 1179 119, 536 (dd, 6.6, 3,0) 22 404 422 1.18 (m)/1,92 (m)
8§ 1457 1471 - 23 697 700 407 (ddd, 8.4,4.8.0.6)
O 484 499 238 (m) 24 750 768 3.17(d, 0.6)
10 350 361 - 25 743 747 -
11 183 195 1,63 (m) 26 262 266 126(s)
12 338 351 171 (m)/1,52 (m) 27 274 272 128(s)
13 435 447 - 28 245 251 1.05(s)
14 512 524 - 29 216 221 1.15(s)
15 340 352 1,58 (m)/1,90 (m) 30 274 280 1.08(s)

do trong CD;OD, *150MHz, “600MHz, 5c” s6 liéu ciia piscidinol A [204] do trong CDCl;

3.1.2.14. Hop chdt AP14: hispidone

HR-ESI-MS dya vao pic ion gid phan to m/z 507,3237 [M+CI].

Hinh 3.78. Céu tric héa hoc va twong tac HMBC chinh cua hop chdt AP14
Cong thtc phan tir cia hop chat AP14 14 C3HasO4 duoc xac dinh bang phd

Trén ph6 'H NMR xuét hién 7 tin hiéu singlet tai ving trudng cao Jou 0,80 (3H,
s), 1,00 (3H, s), 1,03 (3H, s), 1,05 (3H, s), 1,11 (3H, s), 1,17 (3H, s) va 1,30 (3H, s);
mot proton olefinic [on 5,32 (1H, dd, J = 6,6, 3,0 Hz). Trén phé HSQC va 3C NMR
xudt hién tin hiéu cua 7 carbon béc 4 tai dc 216,9 (C=0), 5c 145,7 (carbon olefin), dc
76,2 (carbon lién két oxy) va oc 34,9, 43,3, 47,9 va 51,3; 7 nhém methine tai oc 118,0
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(carbon olefin), oc 68,6, 80,8 (carbon lién két oxy), 38,5, 47,5, 48,4 va 52,4; 9 nhom
methylene (CH>) tai dc 64,4 (carbon lién két oxy), 18,2, 24,4, 28,1, 32,6, 34,0, 35,0,
37,4, 38,6; va 7 nhém methyl (CH3) tai oc 12,8, 21,6, 22,3, 22,4, 24,6, 26,4 va 27,5.
Dir licu phd NMR cua AP14 chi ra tin hidu cia mot vong oxepan va khung
triterpenoid twong tw nhu hop chat AP13.

Bing 3.30. S6 liéu phé NMR cua hop chit AP14 va hop chit tham khdo

a 5Ha,c a 5Ha,c

C o 0c™ 4o boi, J = Ha) C o o™ 45 boi, J = Hz)
I 386 38,6 145 (m)/1,98 (m) 16 282 28.1 1,33 (m)/2,00 (m)
2 349 350 2.75(ddd, 14,4, 144,60) 17 475 475 1.90 (m)

2.24 (m) 18 128 224 0.80(s)
32170 2169 - 19 216 128 1,00 (s)
4 479 479 - 20 386 385 1.79(m)
5 524 524 1,72 (m) 21 644 644 3.62(dd, 132,4.2)
6 244 244 2.10(m) 3.43 (dd. 13.2, 6.6)
7 1181 1180 532 (dd, 6.6,3.0) 22 375 374 1.64(m)/1,95 (m)
8§ 1458 1457 - 23 687 68.6 3.84(ddd, 8.4, 8.4,3.0)
O 484 484 226 (m) 24 808 80.8 2.91(d,84)
10 349 349 - 25 762 762 -
11180 182 1,58 (m) 2% 24 23 1L17(s)
12326 326 1.78 (m)/1.92 (m) 27 263 264 130(s)
13 434 433 - 28 274 216 1.11(s)
14 513 513 - 2 246 246 1.05(s)
15 339 340 1,52 (m) 30 224 275 1.03(s)

“do trong CDCl3, b150MHz, <600MHz, ¢ s6 liéu cua hispidone [205] do o0 CDCl;3

Ngoai ra, dit liéu phd '*C NMR ctia AP14 cho thiy d6 dich chuyén carbon
tuwong tu mot phan véi hop chat AP13 (tir C-1 dén C-19 va C-28 dén C-30). Va vong
oxepan tai C-17 dugc xac dinh dya trén tuong tac HMBC gitra H-22 (on 1,64/1,95)
voi C-17 (oc 47,5)/C-20 (oc 38,5)/C-21 (oc 64,4)/C-23 (dc 68,6)/ C-24 (Jc 80,8) va
H-26 (6u 1,17)/H-27 (6u 1,30) v&i C-24 (6c 80,8)/C-25 (dc 76,2). Tur cac thong tin tur
pho HMBC, s6 liéu pho ctia hgp chat AP14 da duoc gan chinh xac lai & céc vi tri C-
18/C-19/C-28 va C-30. Dit liéu phé6 NMR ciia AP14 dugc so sanh véi dit liéu phod
ctia hop chat hispidone [205] cho thdy sy tring khép. Vi vay, hop chat AP14 duoc

xac dinh la hispidone.
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Hinh 3.79. Cdu triic héa hoc va tiwong taic HMBC chinh ciia hop chat AP15
Bing 3.31. S6 liéu phé NMR ciia hop chit AP15 va hop chat tham khao

a aHa,C a 6Ha,c

C o dctb (9 béi, J = Hz) C o 0™ 4o boi, J= Ha)
1 385 385 1,45 (m)/1,99 (m) 16 274 274 1533 (m)2.04 (m)
2 349 350 275(ddd, 144, 14,4,60) 17 447 4438 2,11 (m)

2.4 (m) 18 128 223 0,79 (s)
3 217,10 2168 i 19 216 128 1,01 (s)
4 479 479 i 20 375 374 171 (m)
5 524 524 1,72 (m) 21 700 701 3.94(dd, 114, 1,8)
6 243 244 2.10 (m) 3,39 (dd, 11,4, 2.4)
7 1181 118, 532 (dd. 6,6, 3,0) 22 364 364 1,50 (m)/2,04 (m)
8 1457 145.6 i 23 646 646  3,92(dd, 9,0, 48)
0 484 484 2,26 (m) 2 864 865  291(d,9,0)
10 349 349 i 25 741 742 i
11 182 182 1,58 (m) 26 239 240 1,28 (s)
12329 329 1,78 (m)/1,92 (m) 27 284 286 1.33 (s)
13 432 433 i 28 274 216 112 (s)
14 521 513 i 29 245 246 1,05 (s)
15 339 339 1,52 (m) 30 23 275 1.04 (s)

o trong CDCls, ®150MHz, 600MHz, 5¢" s6 liéu ciia bourjotinolone A [205] do & CDCl3

Hop chat AP15 thu duoc ¢ dang bot mau tring, cong thirc phan tir 13 C3pHasO4
dugc xac dinh bang phé HR-ESI-MS dya vao pic ion gia phan tir [M+NH4]* tai m/z
490,3899. Dit liéu ph6 'H va *C NMR ciia hop chat AP15 gan gidng hop chit AP14.
Do d6, c6 thé du doan hop chit AP15 c6 cung khung triterpenoid v6i hop chit AP14.

Ngoai ra, tin hiéu ctia vong oxepan tai C-17 trong AP14 dugc thay thé bang tin hiéu

ctia vong tetrahydro pyran tai C-17 trong AP15. Piéu nay dugc xac dinh dya trén twong
tac HMBC gitra H-24 (Ju 2,91) voi C-21 (dc 70,1)/C-22 (6c 36,4)/C-23 (dc 64,6)/C-
25 (dc 74,2)/C-26 (oc 24,0)/C-27 (6c 28,6) va H-26 (ou 1,28)/H-27 (du 1,33) véi C-
24 (oc 86,5)/C-25 (oc 74,2). Cac gia tri dc cua C-18, C-19, C-28 va C-30 da dugc gan
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lai chinh xé4c dua trén dir liéu pho HSQC va HMBC. Tir nhitng phan tich phé NMR
va pho khdi lugng néu trén cua hop chat AP15 két hop so sanh dir liéu twong tmg ctia
hop chit bourjotinolone A [205] c6 thé két luan hop chit AP15 chinh la

bourjotinolone A.

3.1.2.16. Hop chit AP16: cinnacasside D

Hinh 3.80. Cdu triic héa hoc va tiwong tic HMBC chinh ciia hop chat AP16
Bing 3.32. S6 liéu phé NMR ciia hop chit AP16 va hop chat tham khdo

a 5Ha,c a 6Ha,c

C och 0™ 4o boi, J = Hz) C oct O 45 boi, J = Hz)
I 1320 1314 - 14 874 869 3,93(dd, 144, 2.4)
2 1472 1467 - 15 730 726 -
31332 1327 - 16 263 258 120(s)
4 1128 1123 689 (d,2.4) 17 267 262 123(s)
5 1555 1550 - 18 267 262 145(s)
6 1182 1177 6,59 (d, 2,4) ' 1069 1064 4.57(d,7,8)
7373 368 3.73(d 162) 2 761 756 3.48(dd,9,0,7,.8)

3.92(d, 16.2) 3785 780 3.38(t9,0)
8§ 1756 1750 - & 720 716 335(t9.0)
0 1241 1236 7.13(d, 162) s 786  78.0 3.10(m)
10 1385 1380 631(d 162) 6 633 628 3.74(dd,12,0,2.4)
11 852 847 - 3.63 (dd. 12,0, 6,0)

12395 390 2,13(m)/1,96(m) 8OCH: 52,9 524 3,72(s)
13 285 280 195(m)/2,01 (m)

“do trong CD3;0D, "150MHz, ‘600MHz, 6" ciia cinnacasside D [206] do trong CD;OD
Hop chit AP16 thu duoc ¢ dang bot vo dinh hinh mau tring, cong thirc phan
tir 13 CasHzsO11 duoc xac dinh bang phd diwa HR-ESI-MS vao pic ion gia phan tir
[M+NH.4]" tai m/z 530,2597. Cau trac caa hop chit AP16 duoc xac dinh bang phd
'H, 3C NMR, HSQC va HMBC. Phé '"H NMR cua hop chit AP16 xuat hién hai tin
hiéu dac trung cua h¢ proton vong thom thé 1,2,3,5 tai oy 6,59 (1H,d,J=2,4Hz) va
6,89 (1H, d, J = 2,4 Hz). Ngoai ra, trén pho proton con xuét hién tin hiéu cua hai
proton olefinic tai ou 6,31 (1H, d, J = 16,2 Hz) va 7,13 (1H, d, J = 16,2 Hz), mot
nhém methoxy tai du 3,72 (3H, s). Phd *C NMR va HSQC cua hop chit AP16 cho

thdy tin hiéu cua 25 carbon bao gdm 6 carbon cua 1 vong thom trong khoang dc
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117,7-155,0; 6 carbon cua 1 duong glucose trong khoang oc 62,8-106,4; 2 carbon lién
két doi tai 5c 123,6 va 138,0; 3 carbon lién két v6i oxy tai dc 72,6, 84,7 va 86,9 va
mot tin hi€u ciia nhom acetate tai oc 52,4 va 175,0. Trén phé HMBC xuét hién tuong
tac gitta Hz-7 (dn 3,73/3,92) va C-1 (dc 131,4)/C-2 (dc 146,7)/C-6 (6c 117,7)/C-8 (dc
175,0) , nhoém OCH3 (du 3,72) va C-8 (oc 175,0), va dg dich chuyén carbon tai C-5
(dc 155,0) xac dinh mdt nhém hydroxyl tai C-5 va methoxycarbonylmethyl tai C-1.

Tuong tic HMBC gitra H-9 (ou 7,13) va C-2 (dc 146,7)/C-3 (oc 132,7)/C-4
(0c 112,3)/C-10 (oc 138,0)/C-11 (oc 84,7) va H-16 (ou 1,20)/ H-17 (dn 1,23) va C-14
(5c 86,9)/C-15 (5¢c 72,6) x4c dinh nhom hydroxyisopropanyl tai C-14 va mot lién két
doi tai C-9/C-10. Ngoai ra con ¢o6 tuong tac HMBC gitra H-1" (ou 4,57) v6i C-2 (oc
146,7) x4c dinh vi tri dudng glucopyrannosyl tai C-2. Cac dit liéu pho ctia AP16 duogc
so sanh véi dit liéu pho cua hop chét cinnacasside D cho thay su tring khép [206].
Vi vay, hop chat AP16 duoc xac dinh 1a cinnacasside D.

3.1.2.17. Hop chit AP17: cinnacasside E

Hinh 3.81. Cdu triic héa hoc va tiwong tic HMBC chinh ciia hop chat AP17
Bing 3.33. S6 liéu phé NMR ciia hop chit AP17 va hop chat tham khdo

5Ha,c a 5Ha,c
C o o owpi,s=Hz C °C 9 (45 bsi,J=Hz)
I 1312 1306 - 14 794 789 329(dd, 102, 1.2)
2 1475 1470 - 15 743 738 -
3 1312 1373 - 16 253 249 1,15(s)
4 1170 1165 6,57 (d, 3,0) 17 263 257 119(s)
5 1554 1549 - 18 170 165 1.76(s)
6 1163 1159 651 (d,3,0) ' 1069 1064 460 (d,7,8)
7373 368 3.76(d. 162) 2760 756 3.48(dd,9,0,7.8)
3,92 (d. 16.2) 3 784 779 3.40(t 9,0)
8 1757 1751 - & 720 717 3.40(t9.0)
9 297 293 3,50(d,6.6) s 786 780 3.16 (m)
10 1252 1247 537(t 6.6) 6 633 628 3.80(dd, 12,0,2.4)

11 137,8 1374 - 3,66 (dd, 12,0, 6,0)
12 383 378 2,13(m)/2,34(m) 8-OCHs 52,9 52,4 3,74(s)
13 31,1 30,7 1,42 (m)/1,80 (m)

do trong CD3;0D, *150MHz, ‘600MHz, 6" ciia cinnacasside E [206]do trong CD3;0D
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Hop chat AP17 thu dugc dang bot vo dinh hinh mau tring, cong thirc phan tir
1a Ca5H33011 dugc xac dinh bang phd HR-ESI-MS duya véo pic ion gia phan tir m/z
532,2755 [M+NH4]". Dit liéu phd NMR ctia hop chat AP17 gan giéng hop chit AP16,
ngoai trir sy md vong tetrahydrofuran va dich chuyén ndi doi 1én ving trudng cao. Vi tri
lién két doi tai C-10/C-11 duge xac dinh dya trén tuwong tac HMBC gitra H-18 (du 1,76)
va C-10 (dc 124,7)/C-11 (6c 137,4)/ C-12 (dc 37,7). T dir liéu pho cua hop chat
AP17 két hop so sanh véi dir liéu phd twong tng ctia hop chat cinnacasside E [206],
c6 thé két luan hop chat AP17 chinh 1a cinnacasside E.

3.1.2.18. Hop chdt APIS8: vilsonol F
Hop chat AP18 thu duoc &

dang bot mau tréng, cong thirc phan
tir 1a C13Ha603 duogc xac dinh bang
phd HR-ESI-MS dya vao pic ion gia
phan tir m/z 231,1955 [M+H]". Trén
pho "H NMR xuét hién tin hiéu cia proton 2 nhém methyl germinal tai on 1,00 (6H,
s, H-11, H-12), 2 nhdm methyl khac tai éu 0,97 (3H, d, J = 6,0 Hz, H-13) va 1,18
(3H, d, J = 6,0 Hz, H-10). Trén ph6 *C NMR xuét hién tin hiéu ctia 2 carbon bac 4
tai dc 41,6 va 76,3; 3 nhodm methine tai dc 36,1, 67,5 va 69,9; 4 nhdém methylene
(CH>) tai dc 33,1, 35,9, 40,8 va 47,4; 4 nhom methyl (CH3) tai Jc 16,7, 23,7, 25,1 va
26,3. T nhirng phan tich phé NMR, pho khdi luong va cac thong sd vat 1y néu trén

HO\\\\“‘

Hinh 3.82. Cdu tric héa hoc cia hop chat AP18

ctia hop chat AP18 két hop so sanh dir lidu twong tng cta hop chat vilsonol F [207]
c6 thé két luan hop chat AP18 chinh 1a vilsonol F.
Bing 3.34. S6 liéu phé NMR ciia hop chdt API8 va hop chat tham khdo

a 5Ha,c a 51_13,0

C o oc* (d boi, J = Hz) C ot o (d boi, J = Hz)
1 41,7 416 - 7 332 331 1,55(m)
2 475 474 1,65(m) 1,66 (m)

1,33 (ddd, 12,6, 4,8, 2,4) 8 360 359 1,56 (m)
3 67,6 67,5 3,76 (m) 1,65 (m)
4 40,9 40,8 1,43(ddd, 12,6,12,6,12,6) 9 70,0 69,9 3,64 (m)

1,61 (m) 10 23,8 23,7 1,18(d, 6,0)
5 362 36,1 1,88(m) 11 252 251 1,00(s)
6 765 763 - 12 264 263 1,00(s)

13 168 16,7 097 (d, 6,6)

“do trong CD;0OD, *150MHz, ‘600MHz, 6c” ciia vilsonol F [207] do trong CD30D
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3.1.2.19. Hop chat API19: (3S,5R,6S,7E,9R)-3,5,6,9-tetrahydroxy-7-en-
megastigmane

Hop chit AP19 thu duoc &

dang bot mau tring, cong thirc phan

tir 1a C13H2404 duoc xac dinh béng

phé HR-ESI-MS dya vao pic ion

gia phan tir m/z 279,1372 [M+Cl1]~. Hinh 3.83. Cdu triic héa hoc ciia hop chdt AP19

Trén phd 'H NMR xuét hién tin hiéu ctia proton 2 nhom methyl germinal tai Ju 0,86
(3H, s, H-11) va 1,22 (3H, s, H-12); 2 nhoém methyl khac tai ou 1,16 (3H, s, H-13) va
1,29 (3H, d, J = 6,0 Hz, H-10); hai proton olefin tai ou 5,80 (1H, dd, J = 16,2, 6,0
Hz, H-8) va 6,08 (1H, d, J = 16,2 Hz, H-7). Trén pho '*C NMR xuat hién tin hiéu cia
3 carbon bac 4 tai oc 40,7, 77,8 va 78,9; 4 nhom methine tai dc 65,3 va 69,6 (carbon
lién két oxy), dc 131,2 va 136,1 (carbon olefin); 2 nhom methylene (CH>) tai dc 45,7
va 46,4 va 4 nhém methyl (CHs) tai dc 24,2, 26,2, 27,1 va 27,5. Tt nhitng phan tich
phé NMR, pho khéi luong va cac thong sb vat Iy néu trén ciia hop chat AP19 két hop
so sanh v&i tai liéu tham khao [207], c6 thé két luan hop chat AP19 1a
(3S,5R,6S,7E,9R)-3,5,6,9-tetrahydroxy-7-en-megastigmane.
Bing 3.35. S6 liéu phé NMR ciia hop chdt AP19 va hop chat tham khdo

# a,b # a,b
C oc”  dc (9 bdi, J = Hz) C oc oc (@ bdi, J = Hz)

1 40,6 40,7 - 7 130,9 1312 6,08(d, 16,2)
2 463 464 147(ddd,12,0,4,0,2,4) 8 1359 136,1 5,80 (dd, 16,2, 6,0)
1,67 (dd, 12,0, 12,0) 9 694 69,6 4,36 (m)
3651 653 4,07 (m) 10 240 242 1,29(d, 6,0)
4 455 457 1,80(ddd, 12,6,4,8,1,8) 11 27,5 27,5 0,86 (s)
1,78 (ddm 12,6, 12,0) 12261 262 1,22(s)
5 777 718 - 13 27,1 27,01 1,16(s)

6 788 789 -

o trong CD;0D, "150MHz, “600MHz, 5¢" 56 liéu ciia hop chat (3S,5R,6S,7E,9R)-3,5,6,9-
tetrahydroxy-7-en-megastigmane [207] do trong CD3;OD
3.1.2.20. Hop chit  AP20: (3S,5R,6R,7E,9R)-3,6,9, 1 0-tetrahydroxy-7-en-
megastigmane

Hop chat AP20 thu dugc
dang bot vo dinh hinh mau tréng.
Cong thirc phan tir ctia hop chét
AP20 1a C13H2404 duoc xac dinh
bang pho khdi phan giai cao HR-
ESI-MS dua trén su xuét hién cta pic ion gia phan tr tai m/z 262,2010 [M+NH4]".

H 0\\\\“’

Hinh 3.84. Cdu triic héa hoc cia hop chdt AP20
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Dit liéu phd 'H va '*C NMR cuia hop chat AP20 gan giong hop chat AP18. Do do, c6
thé dy doan hop chat AP20 13 mot megastigmane gidng v6i hop chat AP18. Di liéu
NMR cua AP20 xuat hién thém tin hiéu cua lién két doi (C-7, dc 130,9/0u 5,70; C-8,
dc 136,6/0u 5,70) so véi trong hop chat AP18. Ngoai ra, tin hiéu cia nhém methyl
(C-10, dc 23,7/0n 1,18) trong AP18 duoc thay thé bang tin hiéu ciia nhém
oxymethylene (C-10, oc 67,7/0n 3,47 va 3,52) trong AP20, cho théy v1 tri cia nhom
hydroxyl tai C-10. Tir dit liéu phd NMR ctia hop chat AP20 két hop so sanh véi tai
liéu tham khao, c6 thé két luan hop chat AP20 1a (3S,5R,6R,7E,9R)-3,6,9,10-
tetrahydroxy-7-en-megastigmane, hop chit da duoc phan 1ap tir loai Linum
usitatissimum nam 2014 [208].
Bing 3.36. S6 liéu phé NMR ciia hop chdt AP20 va hop chat tham khdo

a 5Ha,c a 6Ha,c
C ot 0c™ s b, J = Hy) C o 0™ 4o boi, J = Hz)
1 404 404 - 71309 1309 5.70(d, 16,0)
2 459 459 144(ddd, 12,6,24.24) 8 1366 1366 5.70(d. 16,0)
176 (dd, 12,6, 12,6) O 743 743 419 (m)
3675 675 3.82(m) 10 677 677 3.47(dd, 108,4.8)
4 399 399 140(dd, 12,6, 12,6) 3.52 (dd. 10.8,7.2)
171 (dm, 12.6) 11252 252 1.00(s)
5355 355 1.96(m) 12 258 258 091 (s)
6 783 783 13165 165 084(d,6.0)

“do trong CD3OD b150MHz, <600MHz, 5¢* 56 liéu ciia hop chat (3S,5R,6R, 7E,9R)-
3,6,9,10-tetrahydroxy-7-en-megastigmane [208] do trong CD3;0OD

3.1.2.21. Hop chdt AP2I: citroside A

Hinh 3.85. Cdu triic héa hoc va tuwong tdc HMBC chinh ciia hop chat AP21

Hop chit AP21 thu duoc dang bot v6 dinh hinh, cong thirc phan tir C19H300s
duge xac dinh bing phuong phap phé HR-ESI-MS dua vao pic ion gia phan
ta[M+NHa]* tai m/z 404,2277. Trén phd 'H NMR xuit hién 4 tin hiéu methyl singlet
tai vung truong cao ou 1,17 (3H, s), 1,39 (3H, s), 1,49 (3H, s) va 2,21 (3H, s). Tin
hiéu singlet ctia proton xuét hién tai ving truong thip Jdu 5,91 (s) 1a cta proton nhoém
methine olefin. Ngoai ra con ¢ céc tin hiéu ciia mdt phan tr dudng glucose vdi proton
anome duoc nhan biét tai on 4,55 (1H, d, J = 7,8 Hz, H-1"). Trén phé HSQC va 1*C
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NMR xuét hién tin hiéu cta 5 carbon béc 4 tai dc 200,7 (C=0), oc 119,1 va 212,9
(carbon olefin), 5c 77,7 (carbon lién két oxy) va dc 37,0; 7 nhém methine tai oc 101,4
(carbon olefin), oc 62,9, 71,7, 75,2, 78,6, 78,7 va 98,6 (carbon lién két oxy); 3 nhom
methylene (CHb») tai dc 48,0, 49,9, dc 63,8 (carbon lién két oxy); 4 nhom methyl (CH3)
tai dc 26,6, 26,7, 30,0 va 32,5. Trén pho HMBC xuat hién tuong tac giita on 2,21 (H-
10) v6i dc 101,4 (C-8)/200,7 (C-9) di xac dinh nhém methyl lién két véi C=0 (C-9),
tuong tac gitra H-12 (ou 1,39)/H-11 (Ju 1,17) v6i C-1 (dc 37,0)/C-2 (dc 49,9)/C-6 (dc
119,1) xac dinh 2 nhom methyl ciing gan trén 1 carbon (C-1). Tuong tac gitta H-13
(0u 1,39) voi C-4 (oc 48,0)/C-5 (6c 77,7)/C-6 (oc 119,1) va H-1" (du 4,55) voi C-5 (dc
77,7) x4c dinh nhom methyl va dudng glucopyrannosyl gin véi carbon C-5. Tuong
tac gitta H-8 (ou 5.91) voi C-1 (oc 37,0)/C-5 (oc 77,7)/C-6 (éc 119,1)/C-7 (oc
212,9)/C-9 (dc 200,7)/C-10 (oc 26,7), gitra H-2 (ou 1,36/1,94) v6i C-3 (dc 62,9) da
xéac dinh vi tri lién két cua carbon olefin C-6/C-7 va nhém hydroxyl tai C-3. Dit liéu
phé NMR cta AP21 dugc so sanh véi dit liéu pho ciia hop chat citroside A [209] cho
théy su trung khép ngoai trir mot s6 vi tri C-7, C-9, C-11 va C-13 dugc doi lai dua
trén tuong tac HMBC. Vi vay, hop chat AP21 dugc xac dinh 1a citroside A.
Bing 3.37. S6 liéu phé NMR ciia hop chit AP21 va hop chat tham khdo

a 5Ha,c a aHa,c

C ot 0™ s boi, J = Hy) C o o™ e boi, J = Ha)
I 370 370 - 10 266 267 221(s)
2 499 499 136(dd, 12.0,12.0) 11267 325 1.17(s)

1.94 (ddd, 12.0.3.6,1.8) 12 301 300 139(s)
3629 629 434 (m) 13 325 266 149(s)
4 481 480 2.50 (dm,13.2) ' 986 98.6 455(d,7.8)

1.94 (dm. 13.2) 2 753 752 3.16(dd,9.0,7.8)
s 778 717 - 3 787 786 328 (t 9,0)
6 1191 1191 - 4 718 717 337(t9.0)
72007 2129 - 5 78.6 787 3.28 (m)
§ 1014 1014 591 (s) 6 638 638 3.83(dd, 12,0,24)
9 2129 2007 3.64 (dd. 12.0, 5.4)

“do trong CD3OD, b] 50MHz, °600MHz, 6" ciia citroside A [209] do trong CD3;0D
3.1.2.22. Hop chit AP22: threo-1-(3,4,5-trimethoxyphenyl)-1,2,3-propanetriol
Hop chat AP22 thu dugc c6
dang bot vo dinh hinh mau tring,
cong thic phan tir C12Hi30s duoc
xac dinh bang phd khdi phan giai
cao HR-ESI-MS dua vao pic ion
gia phan tir [M+NH4]" tai m/z
276,1444. Trén phd "H NMR cua hop chat AP22 xuit hién tin hiéu cong hudng cia

OCH,4

Hinh 3.86. Cdu triic héa hoc cia hop chdt AP22



124

1 vong benzen thé 1,3,4,5 tai ou 6,74 (2H, s), 2 tin hiéu oxymethine tai oy 3,69 (1H,
ddd, J = 6,6, 5,4, 4,2 Hz), 1 tin hiéu oxy methylene tai ou 3,43 (1H, dd, J = 11,4, 6,6
Hz)/3,56 (1H, dd, J = 11,4, 4,2 Hz) va 3 tin hi¢u methoxy tai du 3,77 (3H, s) va 3,86
(6H, s). Trén phd '3C NMR ciing cho thay cac tin hiéu dic trung cta vong thom dc
105,0-154,3, 2 methine tai dc 75,3 va 77,4 (carbon lién két oxy), 1 methylene tai oc
64,2 (carbon lién két 0xy), va 3 nhdm methoxy tai dc 56,6 (x2) va 61,1. Dit li¢u phé
NMR ciia hop chat AP22 rét trong dong véi dit liéu pho cta hop chit threo-1-(3,4,5-
trimethoxyphenyl)-1,2,3-pro-panetriol [210]. Do d0, c6 thé két luan hop chiat AP22
chinh 1a threo-1-(3,4,5-trimethoxyphenyl)-1,2,3-pro-panetriol.
Bing 3.38. S6 liéu phé NMR ciia hop chdt AP22 va hop chat tham khdo

a 5Ha,c a 6Ha,c

C o 0™ 45 boi, J = Hz) C oct 0™ 4o i, J = Hz)
I 753 753 461(d,54) 3 1543 1543 -
2 774 774 3.69(ddd, 6,6,54,42) 4 1383 1383 -
3 642 642 3.43(dd, 114,66 5 1543 1543 -

3.56 (dd. 11,4, 4.2) 6 1050 1050 6,74 (s)
' 1397 1397 - 3,5-0CH; 56,5 56,6 3,86 ()
2 1050 1052 6,74 (s) 4-0CH; 611 611 3.77(s)

“do trong CD;OD, *150MHz, <600MHz, ¢ 56 liéu ciia hop chat threo-1-(3,4,5-
trimethoxyphenyl)-1,2,3-pro-panetriol [210] do trong CD3;0D

3.1.2.23. Hop chit AP23: 3,4,5-trimethoxyphenyl-1-O-B-D-glucopyranoside

OCH; OCH;

OCH; ‘/ OCH;
O ‘_/
o Y OCH; o 0 OCH;
HO r
HO HO
HO HO

Hinh 3.87. Céu triic héa hoc va twong tac HMBC chinh ciia hop chdt AP23

Hop chiat AP23 phan lap duoc c6 dang bot vo dinh hinh, mau tréng. Dt liéu
pho NMR ciia hop chat AP23 ciing giéng véi dir liéu pho twong ung ctia AP22 véi
cac tin hiéu dac trung cua mdt vong thom thé 1,3,4,5. Trén phé '"H NMR cua AP23
xuat hién tin hiéu mot proton anome cua 1 don vi duong glucose tai ou 4,80 (1H, d,
J = 7,8 Hz) di cho thay duong glucose thay thé cho nhom butane-1,2,3-triol trong
hop chat AP22. Piéu nay dugc khang dinh lai dya trén tuong tac HMBC giira H-1'
(01 4,80) v6i C-1 (dc 156,1). Hang sb twong tac 16n J = 7,8 Hz ciia proton anome (H-
1') tai 5 4,80 cho phép xac dinh lién két cuia dudng 13 dang . Cong thirc phan tir ciia
AP23 1a Ci5sH20, dugc khang dinh dya trén pic ion gia phan tor m/z 347,1337
[M+H]" trén phé6 HR-ESI-MS. Dit liéu phd NMR ctia hop chat AP23 dugc so sanh
v6i dir liéu pho twong ung 3,4,5-trimethoxyphenyl-1-O-f-D-glucopyranoside [211]
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cho thiy c6 su twong dong. Vi vy, c6 thé két ludn hop chat AP23 chinh 1a 3.4,5-
trimethoxyphenyl-1-O-f-D-glucopyranoside.
Bing 3.39. S6 liéu phé NMR cua hop chit AP23 va hop chait tham khdo

a 5Ha,c a 5Ha,c
C o o aobpi,s=Hzy C O 9 48 boi,s=Hy)
I 1561 1561 - 3 781 781 3.48(t90)
2962 962 651(s) 4 717 717 347(1,90)
3 1548 1548 - 5 784 784 330 (m)
4 1345 1345 - 6 628 628 3.68(dd, 12.,0,6.6)
5 1548 1548 - 3,94 (dd, 12,0, 2,4)
6 962 962 651(s) 3-0CH; 566 566 3.83(s)
I’ 1032 1032 480(d,7.8)  4-OCH; 612 612 3.72(s)
2 750 750 335(dd,9.0,7.8) 5-OCH; 566 56,6 3.83(s)

o trong CD;OD, *150MHz, “600MHz, ¢ s6 liéu ciia hop chat 3,4, 5-trimethoxyphenyl-1-
O-f-D-glucopyranoside [211] do trong CD3;0D

3.1.2.24. Cdc hop chat phan ldp tir logi A. polystachya

AP4 R =H; R, = f-Acetoxy (NEW)
APS5 R, = Isopropyl; R, =OH (NEW) o
AP6 R =Cl; R, = a-OH (NEW)

AP1 11'R (NEW)
AP2 11'S (NEW)

OH

'CH,0H

AP10 (NEW)

0 AP7 R, =Cl R,=OH (NEW) 0
AP8 R;=H R, = Acetoxy (NEW)

OCH;

OCH;

o™ OCH;

AP20

AP23

Hinh 3.88. Céu triic héa hoc ciia cdc hop chit AP1-AP23 phén ldp dwoc tir lodi A.
polystachya
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Nhu vay, tir loai A. polystachya d3 phan lap va xac dinh duoc cdu tric cta 23
hop chit (AP1-AP23), trong d6 c¢6 12 hop chat méi: aphanapolystachone A-C (AP1-
AP3), aphanamixionolide A-E (AP4-AP8), 11-methoxysawaranospiroride C (AP9),
60,9£,10,13-tetrahydroxymegastigmane-3-one (AP10), 11-hydroxyaphanamixin B
(AP11), (2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid (AP12), va 11 hop
chat da biét: piscidinol A (AP13), hispidone (AP14), bourjotinolone A (AP15),
cinnacasside D (AP16), cinnacasside E (AP17), vilsonol F (AP18),
(3S,5R,6S,7E,9R)-3,5,6,9-tetrahydroxy-7-en-megastigmane (AP19),
(3S,5R,6R,7E,9R)-3,6,9,10-tetrahydroxy-7-en-megastigmane (AP20), citroside A
(AP21), threo-1-(3,4,5-trimethoxyphenyl)-1,2,3-propanetriol (AP22) va 34,5-
trimethoxyphenyl-1-0-f-D-glucopyranoside (AP23).

Céc hop chat moi AP1-AP3 1a cac hop chat dime sesquiterpene-diterpene, 1a
san pham cua su két hop cua 1 phén tir guaia-1,4,5-triene sesquiterpene va 1 phan tir
nemoralisim diterpene. Con duong sinh tong hop kha di cta cac chit méi ndy duoc
dé xut dya trén phan g cong vong Diels—Alder [4+2] giita cac phan tir (Hinh 3.89).
Céc con duong cong vong [2+2] va [4+2] da duogc bao cdo la tao ra khung carbon
m&i trong ty nhién [212, 213]. Tuy nhién, nhitg qua trinh nay phan 16n tao ra céac
hop chit dimer héa nhu sesquiterpene dimer hoic diterpene dimer [214-216], kiéu
dimer sesquiterpene—diterpene nhu & cac hop chat AP1-AP3 1a mot khung ciu tric

chua ting dugc mo ta & bat ky loai thyc vat c6 mach nao.

Sinh téng hop terpenoid

Phan ng cong vong
Diels-Alder [4+2]
—_—

Guaia-1,4,6-triene sesquiterpene (ii)

Heterodimer sesquiterpene-diterpene (iii)

O,/Phan g cong vong[4+2]

Hinh 3.89. Con duwong sinh tong hop dé xudt cho hop chit AP1-AP3
Céc hop chit méi AP4-AP8 1a cac dan xuit diterpene lactone mach hé duogc
tao nén béi hai manh ciu trac 1a mot nhém y-lactone/d-lactone va mgt nhom furan-3-

one. Day 1a mot khung cdu trac hiém gip trong ty nhién. Bén hop chit méi AP9-
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AP12 bao gébm mot hop chét phenolic ¢6 nhém y-butyrolactone (AP9), mot hop chat
megastigmane (AP10) va hai hop chit diterpene mach hé (AP11-AP12). C4u hinh
tuyét d6i ctia cac hop chat duoc xac dinh bang sy két hop cac dir liéu phd NOESY,
pho ECD thyc nghiém va so sanh v6i ECD tinh toan 1y thuyét.

3.2. Hoat tinh sinh hoc ciia cac hop chit tir hai loai A. odorata va A. polystachya

3.2.1. Hoat tinh irc ché sin sinh NO ciia cdc hop chit phan ldp dwoc tiv lodi A.

odorata

Céc hop chat AO1-AO13 dugc tién hanh thir hoat tinh khang viém thong qua
kha ning trc ché qué trinh san sinh NO trén dong té bao RAW264.7 da duoc kich
hoat boi LPS theo phuong phap di dugc mo ta. Tai ndong d6 100 xM cua cac chit
phan 1ap tir loai A.odorata khong thé hién doc tinh té bao dang ké trong thir nghiém
theo phuong phap MTT (Béang 2.1). Do d6, muc do san sinh NO trong méi truong té
bao dugc do trong su c6 médt cia cac hop chét tai day néng do (0,8, 4,0, 20,0 va 100
uM). Nhu két qua thir hoat tinh (e ché san sinh NO & Bang 2.2 cho thay cac hop chat
AO12 va AO13 thé hién kha ning trc ché manh véi cac gia tri ICso twong tmg: 16,2
+2.4, 17,3 + 2,6 uM so véi ddi chimg duong L-NMMA véi gia tri ndng do tc ché
trung binh ICsp 1a 30,2 + 1,7 uM. Céc hop chat AO1-AO4 va AO11 c6 thé hién kha
nang uc ché véi cac gia tri ICso tuong ting: 24,3 +1,2,22,7+1,4,21,4+1,2,33,1 £
2,1, 43,2 + 1,8 uM. Cac hop chat AO5, AO6, AO10 tic ché rat yéu su san sinh NO
voi gid tri ICso trong khoang tir 66,5 + 2,2 dén 82,4 + 1,9 uM. Cac hop chét con lai
duogc cho la khong ¢6 hoat tinh do 1Cso 16n hon 100 xM.

OCH; OCH;
OH
H H

o OCH; O Hd
AO1 AO2

IC5y=24,3+1,2 uM 1C59=22,7 £ 1,4 uM IC50=21,4+1,2 uM

e, O WQ

& AO12
N —
o 1C5y=16,2 £ 2,4 uM
AO4 “, H 50 H
H;C CH

ICsq =33,1 + 2,1 uM HO 3 H;C ﬁ Hs
AO11 AO13
I1C5y=43,2 £ 1,8 uM IC5y=17,3 + 2,6 uM

OH

HO

Hinh 3.90. Céc hop chat thé hién hoat tinh irc ché san sinh NO tir lodi A. odorata
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Tir két qua trén, nhan thay cac hop chiat AO1-AO3 thé hién tot hoat tinh trc
ché san sinh NO va ching c¢6 khung céu tric 2,9-deoxyflavonoid dong vong tao lién
két C-C giita C-2 va C-9, khac biét so véi cac flavonoid thong thuong. Piéu nay goi
¥ rang cau trac “2,9-deoxyflavonoid” véi sy thiéu hut 1 nguyén tir oxygen va dong
vong C-C thé hién hoat tinh rd rang hon cac khung ciu tric flavonoid thuong gap
khac. Hop chat AO4 1a mot flavagline glycoside c¢6 cdu trac tuong tu aglaxiflorin D,
mot hop chat nhom flavagline da duoc chimg minh hoat tinh {rc ché san sinh NO rat
manh dong thoi ciing thé hién hoat tinh trc ché qua trinh giai phong PGE [6], ciing
thé hién kha nang trc ché san sinh NO. Tuy nhién, AO4 chi thé hién hoat tinh & muc
do vua phai, tor d6 goi y ré“lng su ¢ mdt cua cac don vi duong co thé lam giam hoat
tinh. Nhan dinh nay cling da dugc néu ra & mot nghién ctru trude do ddi véi mot sb
hop chat flavagline glycoside c6 tén aglapervirisin J-M [38]. Cac hop chat AO11-
AO13 14 cac hop chat dang bisamide, déu thé hién kha niang tc ché san sinh NO
tuong tu nhu nghién ctru trude d6 [38]. Trong d6, hop chat AO12 va AO13 thé hién
hoat tinh manh hon hén so véi AO11, go1y réng su ¢6 mat ciia nhom hydroxyl lam

giam hoat tinh ctia cac chat bisamide nay.

3.2.2. Hoat tinh irc ché cdc yéu té gdy viém ciia cdc hop chit phén lip dwoc tiv loai
A. polystachya

Céc hop chat phan 1ap tir loai A. polystachya (AP1-AP23) dugc tién hanh thir
hoat tinh khang viém thong qua kha ning trc ché qua trinh san sinh NO trén dong té
bao RAW264.7 di duoc kich hoat boi LPS. Tai nong d6 100 uM, céc hop chat phan
1ap tir A. polystachya, ngoai trir hop chat AP12, déu khong thé hién doc tinh té bao
dang ké trong thir nghiém theo phuong phap MTT (Béang 2.3). P6i v6i hop chat
AP12, khi pha loing gap dbi dén nong do 50 uM, hop chat nay khong thé hién doc
tinh véi té bao thur nghiém. Do dod, cac hop chat duoc danh gia hoat tinh trc ché su
san sinh NO. Két qua thir hoat tinh trc ché san sinh NO & Bang 2.4 cho thay cac hop
chit AP1-AP4, AP6-8, AP12 va AP15 thé hién kha nang uc ché manh véi cac gia tri
ICsotr 1,7 + 0,2 dén 20,5 + 2.8 UM so voi doi chung duong L-NMMA véi gié tri
ndng d6 trc ché trung binh ICs 12 31,5 + 2,6 uM. Cac hop chit AP5, AP9, AP11,
AP13, AP14, AP20 va AP22 c6 kha ning tc ché sy san sinh NO véi cac gia tri ICso
tr31,1 £2,7dén 92,4 + 3,1 UM. Céac hop chét con lai dugce cho la khong c6 hoat tinh
do ICso 16n hon 100 M. Dic biét, 3 hop chit méi phan lap tir qua cua loai A.
polystachya 13 AP1-AP3 thé hién tac dung Grc ché san sinh NO tt nhét voi cac gia
tri ICso lan luwot 14 1,7 + 0,2, 3,0 + 1,5 va 5,3 + 0,3 uM; cac gia tri nay nhé hon nhiéu
so voi chit d6i chimg duong L-NMMA (ICso = 31,5 + 2.6 uM).
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Hinh 3.91. Cdc hop chdt thé hién hoat tinh irc ché san sinh NO tir lodi A. polystachya

Véi cac két qua e ché san sinh NO tiém ning nhu vay, ba hop chat nay tiép
tuc duoc nghién ctru sdu hon vé anh hudng cua chiung dén cac yéu to trung gian cia
qua trinh viém, bao gom iNOS, IL-6 va TNF-a (Hinh 2.7). Két qua cho thdy hop chat
AP1 va AP2 di trc ché tot iNOS & ca hai mtrc ndng d6 nghién ctru 13 2 £M va 10 uM.
Trong khi d6, hop chat AP3 ciing thé hién rd hoat tinh trc ché iNOS nhung khong
phu thudc vao cac ndng do thir nghiém. O ndng d6 loang 2 M hgp chat nay thé hién
tac dung t6t hon khi & ndng do dic hon (10 £M). Panh gia anh hudng cia cac hop
chat AP1-AP3 t6i su san sinh cytokine IL-6 va TNF-a nhan thiy ca ba hop chét nay
déu thé hién tac dung tc ché san sinh IL-6 & ca ba nff)ng do thur nghiém 0,4, 2,0 va 10
uM. Tuy vay ba hop chat nay khong gay anh huong dén sy san sinh TNF-a trong cac
ndng d6 thir nghiém. Tir cac két qua trén c6 thé nhan thiy ba hop chiat AP1-AP3 co
anh hudng chon loc d6i voi cac yéu td gdy viém khac nhau ching han ching tc ché
san sinh NO thong qua trc ché biéu hién iNOS, gay trc ché san sinh cytokine IL-6 tuy
nhién khong anh hudng t6i san sinh TNF-a. Céac két qua vé kha ning tc ché cac yéu

t0 gy viém nay c6 thé gay bdi cau triic vong cau peroxy trong cau triuc hda hoc ctuia
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chung. Theo céc tai liéu da cong bd trude ddy, cac hop chit mang vong cau peroxy
trong phan ti co tiem nang cao vé hoat tinh sinh hoc, vi du tiéu biéu nhit la
artemisinin, mgt hop chit khang virus sbt rét duoc phat hién vao nam 1972 [217].
Sau d6 1a mot s6 luong dang ké cac cong bd vé cac hop chat peroxide tir sinh vat bién
va thyc vat trén can déu cho thay tiém ning vé tac dung khang virus, khang ung thu

va khang viém ctia nhém hop chat nay [218-220].
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KET LUAN VA KIEN NGHI
KET LUAN

Day 1a cong trinh nghién ctru ¢6 nhiéu phat hién mdi vé thanh phan héa hoc
va hoat tinh khang viém cua loai Aglaia odorata va loai Aphanamixis polystachya &
Viét Nam. Bang cach sir dung két hop cac phuong phép sic ky va cac phuong phap
pho hién dai da phan 1ap va xac dinh cau triic 36 hop chét tir hai loai 4. odorata va
A. polystachya, trong d6 c6 16 hop chat méi.
1. Két qua nghién ciru vé thanh phan hoéa hoc

- Tur loai A. odorata d3 phéan lap va xac dinh cdu trac 13 hop chit (AO1-
A013): bao gdm 4 hop chit méi 13 aglaodorata A-C (AO1-AO3) va aglaodoratin J
(AO4) va 9 hop chét da biét. Ba hop chit mdi AO1-AO3 c6 khung cau tric “2.9-
deoxyflavonoid” chua timg duoc cong bd. Hop chit méi AO4 co khung flavonol-
diamide [3+2] thudc nhém chét flavagline. C4u hinh tuyét d6i ctia cac hop chat méi
da duoc xac dinh bang viéc thuc hién dong thoi cac phuong phap tinh toan 1y thuyét
13C-NMR va tinh toan Iy thuyét phé ECD va so sanh véi phd ECD thyc nghiém.
- T loai A. polystachya da phan 1ap va xéac dinh cau tric 23 hop chit (AP1-AP23):
bao gdom 12 hop chat méi 13 aphanapolystachone A-C (AP1-AP3),
aphanamixionolide A-E (AP4-AP8), 11-methoxysawaranospiroride C (AP9),
6a,9&,10,13-tetrahydroxymegastigmane-3-one (AP10), 11-hydroxyaphanamixin B
(AP11), (2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid (AP12) va 11 hop
chat da biét. Cac hop chiat mai AP1-AP3 1a san pham cua sy két hop gitra mot phan
tor guaia-1,4,5-triene sesquiterpene va mdt phan tr nemoralisim diterpene tao thanh.
Kiéu dimer sesquiterpene—diterpene nay 1a mot khung cdu trac chua timg dugc cong
bd & céc loai thuc vat. Cac hop chit méi AP4-AP8 1a cac dan xuét diterpene lactone
mach ho véi khung cAu trac hiém gap trong tu nhién. Cac hop chat méi con lai thudc
cac nhom phenolic (AP9), megastigmane (AP10) va diterpene mach ho (AP11-
AP12). Ciu hinh tuyét di cta cac hop chit méi da dugc xac dinh bang phd ECD
thuc nghiém va so sanh voi ECD tinh toan 1y thuyét.
2. Két qua nghién ciru vé hoat tinh sinh hoc
Pa danh gia hoat tinh trc ché san sinh NO cta 13 hop chat (AO1-AO13) phan lap
duoc tir loai A. odorata va 23 hop chat (AP1-AP23) tir loai A. polystachya, két qua
cho thiy:
- Tr loai A. odorata, hop chit AO12 va AO13 thé hién hoat tinh trc ché manh sy san
sinh NO v6i céac gid tri ICso trong tng: 16,2 va 17,3 uM. Céc hop chit AO1-AO4 va
AO11 c6 kha ning tc ché véi cac gia tri ICso twong dwong véi chat dbi chimg duong.
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Céc hop chét con lai trc ché rat yéu hoic khong thé hién hoat tinh do ICso 16n hon
100 uM.

- Tir lodi 4. polystachya, cac hop chit AP1-AP4, AP6-8, AP12 va AP15 thé hién kha
nang uc ché manh sy san sinh NO. Céc hop chiat AP5, AP9, AP11, AP13, AP14,
AP20 va AP22 c6 hoat tinh {rc ché tir trung binh téi yéu. Cac hop chat con lai khong
thé hién hoat tinh do ICso 16n hon 100 xM. Dic biét, ba hop chat AP1-AP3 thé hién
hoat tinh wrc ché san sinh NO rat manh véi cac gia tri ICso 1an luot 14 1,7, 3,0 va 5,3
uM, nho hon nhiéu so v6i chat ddi ching duong L-NMMA (ICso = 31,5 uM).

- Ba hop chiat AP1-AP3 tiép tuc duoc nghién ciru sdu hon vé anh hudéng cia ching
dén cac yéu t6 lién quan gdm iNOS, IL-6, va TNF-a. Két qua cho thdy ba hop chat
AP1-AP3 d3 tc ché tot iNOS & cac mire néng do thur nghiém. Bén canh do, cac hop
chat AP1-AP3 déu thé hién tac dung trc ché san sinh IL-6 & caba néng do thir nghi¢m,
nhung lai khong gay anh hudong dén sy san sinh TNF-a. Tir d6 c6 thé nhan thiy ba
hop chat AP1-AP3 c6 anh huong chon loc ddi véi cac yéu to gdy viém khac nhau.
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KIEN NGHI

Két qua nghién ciru vé thanh phan héa hoc va hoat tinh sinh hoc ctia cac loai Aglaia
odorata va Aphanamixis polystachya néu trén cho thay:

Céc hop chat méi AO1-AO3 tir loai A. odorata va AP1-AP8 tir lodi A. polystachya
1a cac hop chat co khung carbon chua timg dugc cong bd trude d6. Do d6, véi tiém ning
vé hoa hoc, c6 thé tiép tuc nghién ciru phan 1ap, 1am rd vé thanh phan hoa hoc cua hai loai
nay dé tim kiém, phat hién thém céc hop chat méi véi khung cau trac dic biét.

Céc hop chiat AO12, AO13 phan lap tir lodi A. odorata va hop chat AP6, AP7,
AP15 phan lap tir loai A. polystachya thé hién hoat tinh twong ddi t6t d6i voi hoat tinh
{rc ché san sinh NO. Dic biét, cac hop chit AP1-AP3 thé hién hoat tinh (¢ ché rat
manh su san sinh NO trén t& bao RAW264.7 dugce kich thich bai LPS. Ngoai ra, ba
hop chat AP1-AP3 con c6 anh hudng chon loc d6i véi cac yéu td gy viém khac nhau
nhu ¢ ché san sinh NO thong qua tc ché biéu hién iNOS, giy tc ché san sinh
cytokine IL-6. Do d, c6 thé tiép tuc nghién ctru sau hon vé hoat tinh khéang viém cua
cac hop chit nay nhu danh gia sy anh hudng téi cac yéu td trung gian khac cia qua
trinh viém (IL-1p, PGE», NF-kB,...) hodc danh gia doc tinh cap, doc tinh ban trudng
dién va hiéu lyc trén mo hinh in vivo. Ngoai ra, qua nghién ctru tai liéu tham khdo
cho thdy mot s6 nhom chat tir hai loai A. odorata va A. polystachya thé hién hoat tinh
giy doc té bao rat manh, do d6 ¢ thé nghién ctru danh gia hoat tinh gay doc té bao cta
cac hop chét da phan lap dugc tir hai loai nay.
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I. THANH PHAN HOA HQC CUA CHI AGLAIA

Tén hop chat Loai TLTK
Flavagline
rocaglamide (A1) ,dehydrorocaglamide (A2) A. elliptica [15]
desmethylrocaglamide (A3), methyl rocaglate (A4), rocaglaol (AS) A. odorata [19]
pannellin (A6), panellin-1-O-acetate (A7), 3'-methoxypanellin (A8) A. elaeagnoidea [21]
3'-hydroxydemethylrocaglamide (A9) 1-oxime-3'-methoxymethylrocaglate A. odorata [22]
(A10)
8f-ethylrocaglamide (A11), 8f-ethyl-N-methylrocaglamide (A12), 1-O- A. duperreana [23]
acetyl didemethylrocaglate (A13), 8-O-acetylmethylrocaglate (A14), 3-
hydroxypyrimidinone (A15)
3'-methoxymethylrocaglate (A16), 1-formyloxymethylrocaglate (A17), 3'- A. spectabilis [24]
hydroxyl-1-formyloxymethylrocaglate (A18),1-O-acetyl-4'-demethoxyl-
3',4'-methylenedioxymethylrocaglate (A19)
1-oxo-2-piriferinerocaglamide (A20) A. oligophylla [25]
rocagloic acid (A21) A. elliptifolia [26]
silvestrol (A22), episilvestrol (A23) A. silvestris [27]
1-O-acetylrocaglaol (A24) A. rubiginosa [46]
1-O-acetylaglaroxin A (A25),1-O-acetyl-3-methoxyaglaroxin A (A26) A. edulis [29]
84-O-methyl-4'-demethoxy-3',4'-methylenedioxyrocaglaol (A27), methyl A. perviridis [16]
8-O-methyl-4'-demethoxy-3',4'-methylenedioxyrocaglate (A28)
flavodorin A (A29) A. odorata [32]
aglaroxin A,B,E,F (A30,A31,A32,A33) A. roxburghiana [33]
3'-hydroxyrocaglamide (A34), 1-O-acetyl rocaglamide (A35), 3'- A. duppereana [34]

methoxylrocaglamide (A36) va dan xuat dihydro cta pyrimidinone (A37)

nhom -CONH(CH»)4OH trén ciu triic ciia rocaglamide (A38), dan xuat O- A. elliptica va A. [35]
acetyl ciia chat A38 (A39), din xuit tetrahydrofuran cuia chat A38 (A40), harmsiana

dan xuit glycoside cua rocaglamide (A41)

aglaodoratin I (A42) A. odorata [31]
2"-episilvestrol (A43), 2",5"-diepisilvestrol (A44) A. foveolata [36]
aglapervirisin A (A45) A. perviridis [37]
didesmethylrocaglamide (A46) ethylrocaglaol (A47) A. argentea va A. [39]
forbesii
pyrimidinone (A48) A. odorata [43]
aglaroxin C, D, G, H, I (A49-A53) A. roxburghiana [33]
marikarin (AS4), 3'-hydromarikarin (AS5) A. gracilis [40]
(1R,2R,35,3aR,84S,-1"S,2"R,5"R)-4"-[(R)-1,2-dihydroxyethyl]-1,8/- A. perviridis [44]

dihydroxy-8-methoxy-3a-(4-methoxyphenyl)-3-phenyl1,2,3a,84,1",2",3",4"-
octahydro-8H-cyclopenta[4,5]furo[3,2-f][1,4]dioxino[2,3-b]benzofuran-2-

carboxamide (A56),

C-1", C-2", C-5" tri-epimer ctia chit A56 (A57-A59)
(1R,2R,35,3aR,845)-4"-{[(2"R,4"R)-4"-[(S)-1,2-dihydroxyethyl]-3-hydroxy-
1,4-dioxan-2-yl]oxy}-1,8-dihydroxy-8-methoxy-3a-(4-methoxyphenyl)-3-

phenyl-2,3 3a,8-tetrahydro-1H-cyclopenta[b]benzofuran-2-carboxamide

(A60)

3'-hydroxyaglain (A61), 19,3'-dihydroxyaglain C (A62), 3’-methoxyaglain C  A. odorata [22]
(A63)
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aglaforbesin (A64) A. oligophylla [25]
elliptifoline (A65) A. elliptifolia [26]
dan xuét O-glycoside cua aglaian (A66) va cua aglaforbesin (A67) A. dasyclada [27]
aglaxiflorin D (A68) A. testicularis [28]
edulirin A (A69), 10-O-acetyledulirin A (A70), 19,20-dehydroedulirin A A. edulis [29]
(A71), isoedulirin A (A72), edulirin B (A73)
foveoglin A-B (A74-A75), cyclofoveoglin (A76) A. foveolata [30]
aglaodoratin D-H (A77-A81) A. odorata [31]
des-acetylpyramidaglain A, C, D (A82-A84) A. forbesii [7]
aglapervirisin B-1 (A85-A92) A. perviridis [37]
aglapervirisin J-M (A93-A96) A. perviridis [38]
perviridisin A-B (A97, A98) A. pervisiridis [16]
flavodorin B-C (A99, A100) A. odorata [32]
aglain A-C (A101-A103), aglaforbesin A-B (A104-A105) A. argentea A. [39]
forbesii
desacetylaglain (A106) A. gracilis [40]
3 dan xuét cua aglain (A107-A109) A. odorata [41]
aglaodoratin A-C (A110-A112) A. odorata [31]
aglaodoratin J (A113) A. odorata [42]
H-30,H-4p-forbalin (A114), 4'-hydroxy-10-acidic-21-deglycosyloxy forbalin  A. dasyclada [27]
(A115)
19,20-dehydroedulisone (A116) A. edulis [29]
secofoveogin (A117) A. foveolata [30]
forbaglin A-B (A118, A119) A. argentea va A. [39]
forbesii
aglaroxin J, K, L (A120, A121, A122) A. roxburghiana [33]
Triterpene
aglaiol (A123) A. odorata [14]
aglaiondiol (A124) va hai isomer cua aglaitriol (A125-A126) A. odorata [48]
208S,24S-epoxy-25-hydroxydammarane-3-one (A127), 20S,24S-epoxy-25- A. elaeagnoidea [49]
hydroxymethyldammarane-3-one (A128)
3-epi-ocotillol (A129), eichlerianic acid (A130), shoreic acid (A131), A. foveolata [50]
foveolin A-B (A131-A132)
methyl eichlerinate (A134), methyl shoreate (A135) A. elaeagnoidea [51]
aglinin A-B (A136-137), aglinins C-D (A138-A139), cabraleone (A140) A. lawii [52]
21,25-cyclodammar-20(22)-ene-35,24a-diol (A141), dammar-20,25-dien- A. odorata [53]
3p,24-diol (A142), dammar-2-ene-3/,24(S),25-triol (A143), dammar-20-
ene-34,24(R),25-triol (A144), 24(R),25-dihyroxydammar-20-en-3-one
(A145)
ocotillone (A146) A. silventris [54]
silvaglin (A147) A. silvestris [55]
isoeichlerialactone (A148), methyl isoeichlerialactone (A149), A. forbessi [56]
isocabralealactone (A150)
20R,24S-epoxy-25-hydroxy-A-homo-4-oxadammarane-3-one (A151), A. foveolata [36]
20S,24S-epoxy-25-hydroxy-A-homo-4-oxadammarane-3-one (A152)
aglaiabbreviatin A-F (A153-A158) A. abbreviata [8, 9]
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25-methoxy-5a-dammar-20-ene-34,24-diol (A159), 35-hydroxy-Sa- A. odorata [6]
dammar-20-ene-24,25-acetonide (A160)
aglinon (A161), aglinin E (A162) A. smithii [57]
dammar-20,25-dien-34,24-diol (A163), dammar-20S,5a,24-ene-34,20-diol A. eximia [58]
(A164)
dammar-24-en-3a-ol (A165), 3-epi-cabraleahydroxylactone (A166), (E)-25-  A. argentea [59]
hydroperoxydammar-23-ene-34,20-diol (A167), dammar-24-ene-3a,20-diol
(A168)
3p-oleate-20S-hydroxydammar-24-ene (A169), 35-oleate-20S5,24S-epoxy- A. elliptica [60]
25-hydroxydammarane (A170)
elliptaglin A-C (A171-A173) A. elliptica [61]
cycloartane-3/,29-diol-24-one (A174), 24R-cycloartane-24,25-diol-3-one A. harmsiana [4]
(A175)
argenteanone A-B (A176-177), argenteanol (A178) A. argentea [62]
24R-cycloaetane-34,24,25,28-tetrol (A179), 24R-cycloartane-3a,24,25-triol A. harmsiana [4]
(A180), 24R-cycloartane-3/,24,25-triol (A181)
23,24,25-trihydroxycycloartane-3-one (A182) A. forbessi [7]
cycloart-23-ene-3,25-diol (A183), cycloart-24-ene-3/3,28-diol (A184), A. rubiginosa [63]
cycloart-23-ene-34,25,28-triol (A185), 21R,24S-dihydroxycycloart-25-en-3-
one (A186)
24F-cycloart-24-en-26-o0l-3-one (A187), cycloart-24-ene-3,26-diols A. exima [88]
(A188), schizandronic acid (A189), 24 E-3f-hydroxycloartart-24-en-26-al
(A190), vaticinone (A191)
25-hydroperoxycycloaert-23-en-34-ol (A192), hon hgp 2 epimer cuia 24- A. grandis [65]
hydroperoxycycloart-25-en-3$-ol (A181)
3-0x0-24-methylenecycloartane (A194), 24-hydroxycycloart-25-en-3-one A. elaeagnoidea [51]
(A195)

(-)-leucophyllone (A196) A. leucophylla [66]
agladupol D-E (A197-A198) A. duperreana [10]
gentinon A-D (A199-A202), gentinin (A203) A. argentea [67]
agladupol A-C (A204-A206) A. duperreana [10]
argentinic acid A-I (A207-A215) A. argentea [68]
angustifolianin (A216) A. angustifolia [69]
ursolic acid (A217), obtusilin (A218) A. duperreana [3]
olean-12-ene-3,11-dione (A219) A. elaeagnoidea [51]
aglaiaglabretol A-C (A220-222), cabraleahydroxylactone (A223) A. crassinervia [2]
20R-3-hydroxy-lup-28,29-dioic acid (A224), betulinic acid (A225) A. duperreana [3]
17,24-epoxy-20a,25-dihydroxy-21-norbaccharan-3-one (A226) A. foveolata [36]
20S-25-epoxy-5a-protost-20,25-dien-3-one (A227) A. odorata [6]
silvaglenamin (A228) A. silvestris [70]
Sesquiterpene

(—)-caryophyllene oxide (A229) A. leucophylla [66]
[-caryophyllene-8R,9R-oxide (A230) A. foveolata [50]
senecrassidiol (A231) A. harmsiana [71]
(—)-iedol (A232), (+)-spatulenol (A233) A. foveolata [50]
viridilflorol (A234) A. silvestris [55]
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44,100-dihydroxyaromadendrane (A235) A. grandis [72]
4a,10a-dihydroxyaromadendrane (A236) A. harmsiana [71]
(+)-T-cadinol (A237) A. foveolata [50]
o-muurolena (A238), virisiflorol (A239) A. silvestris. [55]
aglaian F (A240) A. lawii [73]
2-oxaisodauc-5-en-12-al (A241) A. perviridis [16]
5-hydroxy-a-cadinol (A242), 15-oxo0-7-cadinol (A243), isodauc-6-ene- A. elaeagnoidea [51]
104,14-diol (A244), 4-epi-isodauc-6-ene-10/,14-diol (A245), sinulin A
(A246), 10-oxo-isodauc-3-en-15-al (A247), (-)-clovane-2,9-diol (A248)
amouanglienoid A-B (A249-250) A. lawii [74]
4,6-dien-1,15-dihydroxyeudesma-3-one (A251) A. foveolata [36]
15,4a,7p-trihydroxy-144-methyl-eudesman-11(12)-ene (A252), 15,60- A. odorata [75]
dihydroxy-10p-methyl-5aH,7aH-eudesm-4-one (A253)
4(15)-eudesmane-14,6a-diol (A254) A. minahassae [76]
S-epi-eudesm-4(15)-ene-1p,64-diol (A255), 6a-hydroxy-eudesm-4(15)-en-1- 4. elacagnoidea [77]
one (A256)
4a,104-dihydroxy-1pH,5aH-guai-6(7)-en-11-one (A257), 1a,64,12- A. odorata [75]
trihydroxy-1$H,5aH, 1 1H-guai-6(7)-ene (A258), 4a.75,11-trihydroxy-
1pH,50H-guai-10(14)-ene (A259), 40,10a,11-trihidroksi-15H,5H-guai-
7(8)-ene (A260), guaianediol (A261), orientalol A-B (A248-A249)
aglabbrone M (A264) A. abbreviata [78]
Limonoid
60,11p-diacetoxygedunin (A265) A. elaegnoideae [49]
argentinin A-B (A266-A267) A. argentea [89]
aglatestine A-E (A268-A272) A. edulis [80]
agleduline A-K (A273-A283) A. edulis [81]
aglaian G-1 (A284-A286) A. lawii [82]
Sterol
2,3 p-dihydroxy-5a-pregnane-16-one (A287), 23,3 5-dihydroxy-Sa-pregn- A. grandis [65]
17(20)-(Z)-en-16-one (A288), 23,3 dihydroxy-5a-pregn-17(20)-(E)-en-16-
one (A289)
3-epi-dyscusin C (A290), 3-epi-lansisterone E (A291), (2)-2a- A. lawii [83]
hydroxyaglawone (A292)
aglatomin A-B (A293-A294) A. tomentosa [52]
(E)-aglawone (A295) A. lawii [84]
2a,3a,20-trihydroxy-16f-acetoxy-20R-pregnane (A296), 2a,30,150- A. perviridis [85]
trihydroxy-16f-acetoxy-pregnane-20(R)-methacrylate (A297), (E)-
aglawone-3-one (A298), lansisterone E (A299), 23,3 5,4 ftrihydroxypregnan-
16-one (A300), 2,19-oxymeliavosin (A301)
20-hydroxy-3a-methoxy-5a-pregnane (A302) A. elliptica [86]
aglaian B (A303) A. lawii [73]
6R-hydroxyandrost-1,4-dien-3,17-dion (A304), androst-1,4-dien-3,17-dion A. rubiginosa [63]
(A305), choles-5-ene-34,45,22(R)-triol (A306), 22R,25-epoxy-cholest-7-
ene-2,3p,4f-triol (A307), 22R,25-epoxy-cholest-7-ene-3f,45-diol (A308)
22E,24S-24-propylcholest-5-ene-3a-acetate (A309) A. angustifolia [87]
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[-sitosterol (A310), S-sitosterol glucoside (A311), stigmast-5-ene-34,7a-diol  A. rubiginosa [63]
(A312)
stigmast-5-en-28-one (A313) A. exima [88]
3,4-epoxy-22R,25-tetrahydrofuran-stigmast-5-ene (A314) A. eximia [58]
stigmast-5-en-3f-ol-3f5-oleate (A315), sitoindoside II (A316), stigmast-5,22-  A. argentea [89]
dien-3/-01-3-0O-p-D-glucopyranoside (A317)
34,16p-dihydroxystigmasta-5-en-7-one (A318), 34-hydroxystigmasta-5-ene- 4. lawii [83]
7,16-dione (A319), 34,204-dihydroxystigmasta-5-en-7-one (A320), 35,164-
dihydroxystigmasta-5,22 E-dien-7-one (A321), 35-hydroxystigmasta-5,22F-
dien-7,16-dione (A322), 34,16p-dihydroxyergosta-5,24(28)-dien-7-one
(A323), 34,16p,20p-trihydroxyergosta-5,24(28)-dien-7-one (A324), 24R-
3p,16$,20p-trihydroxyergosta-5-en-7-one (A325)
aglaian A, C, D, E (A326-A329) A. lawii [73]
roxburghiadiol A-B (A330-A331) A. roxburghiana [90]
aglabbrone A-J (A332-A341) A. abbreviata [78]
Cdc hop chat amide
(—)-odorinol (A342) A.odorata [94]
odorine (A343) A. elliptica [92]
gigantamide A, D (A344-A345), dasyclamide (A346) A. gigantea [93]
perviridamide (A347), 4-hydroxypyramydatine (A348), pyramidide (A349)  A. perviridis [96]
aglaiamides O-P (A350-A351) A. perviridis [38]
aglaiduline (A352), aglaithioduline (A353), aglaidithioduline (A354) A. edulis [95]
elliptinol (A355), dehydroodorin (A356) A. elliptifolia [91]
grandiamide B, C (A357, A358) A. grandis [72]
aglamide A-D (A359-A362) A. edulis [29]
aglaiabisamide A-B (A363-A364) A. odorata [32]
eximiamide A-B (A365-A366) A. eximia [97]
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II. THANH PHAN HOA HQC CUA CHI APHANAMIXIS

Tén hop chat Loai TLTK
Limonoid
aphanamixin (B1) A. polystachya [116]
aphanamixinin (B2) A. polystachya [118]
rohitukin (B3), Dregeanin (B4) A. polystachya [120]
rohituka 1-9 (B5-B13) A. polystachya [121]
polystachin (B14) A. polystachya [122]
prieurianin acetate (B15) A. polystachya [123]
prieurianin (B16) A. polystachya [124]
aphananin (B17) A. polystachya [119]
amoorinin (B18) A. polystachya [125]
dammer-20,21-ene-24,25-epoxy-35-0-a-L-rhamnopyranosyl-(1—4)-4-D- A. polystachya [158]
xylopyranoside (B19)
betulin-34-0-f-D-xylopyranoside (B20) A. polystachya [126]
amoorinin-3-0-a-L-rhamnopyranosyl(1—6)-4-D-glucopyranoside (B21) A. polystachya [127]
kihadalactone A (B22) A. polystachya [128]
dihydroamoorinin (B23) A. polystachya [129]
dregeana (B24), rohituka 10 (B25), rohituka 11 (B26) A. polystachya [128]
aphanamolide A, B (B27, B28) A. polystachya [130]
rohituka 12-15 (B29-B32), dregeana 1 (B33), Tr-B (B34) A. polystachya  [131,132]
aphanamixoid A, B (B35, B36) A. polystachya [133]
aphapolynin A-B (B37, B38) A. polystachya [134]
aphapolynin C-1 (B39-B45) A. polystachya [135]
aphanalide A-H (B46-B53) A. polystachya [136]
polystanin A-D (B54-B57) A. polystachya [137]
aphanamolide C (B58) A. polystachya [135]
3a-hydroxy-21a-methoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone A. grandifolia [138]
(B59)
3a-hydroxy-21f-methoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone
(B60)
3a-0x0-21a-methoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone (B61)
3a-0x0-21p-methoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone (B62)
3a-0x0-21a-ethoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone (B63)
3a-hydroxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone (B64)
3-0x0-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone (B65)
(13a,148,17a,2372)-25-methoxy-21,23-epoxylanosta-7,20(22),23-triene-3,21 - A. grandifolia [139]
dione (B66)
(13a,14p,17a,237)-21,23-epoxylanosta-7,20(22),23,25-tetraene-3,2 1 -dione
(B67)
(3R,5R,9R,10R,13S,14S5,175)-17{(2R,3S,5R)-5-[(2S)-3,3-dimethyloxiran-2-yl]-
2,3,4,5-tetrahydro-2,5-dimethoxyfuran-3-yl}-4,4,10,13,14-pentamethyl-
2,3,4,5,6,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
cyclopenta[a]phenanthren-3-ol (B68)
(5R,9R,10R,135,145,175)-17-{(2R,3S,5R)-5[(2S)-3,3-dimethyloxiran-2-yl1]-
2,5-dimethoxytetrahydrofuran-3-yl}-1,2,4,5,6,9,10,11,12,13,14,15,16,17-
tetradecahydro-4,4,10,13,14-pentamethyl-3 H-cyclopenta[ o Jphenanthren-3-one
(B69)
(3a,13a,145,170,208,23 R)-23-ethoxy-3-hydroxy-21,23-epoxylanost-7-en-24-
one (B70)
24,25-epoxytirucallane-7-ene-3,23-dione (B71) A. grandifolia [140]
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Limonoid
220-hydroxy-tirucallane-7,24-dien-3,23-dione (B72)
piscidinol A (B73)
hispidol A (B74)
3a,24p,25-trihydroxy-21,2 1-dimethoxy-23-oxo-tirucall-7-ene (B75) A. grandifolia [141]
3a-acetoxy-214-methoxy-24,25,26,27-tetranortirucall-7-ene-23(21)-lactone
(B76)
24.25-epoxy-tirucall-7,20(E)-diene-3,23-dione (B77) A. grandifolia [142]
24,25,26,27-tetranortirucall-1,7-diene23(21)-lactone (B78)
3a-hydroxy-tirucall-7-en-20-one (B79)
3-oxo-tirucall-7-ene-3,20-dione (B80)
mombasol (B81)
laxiracemosin A (B82), laxiracemosin H (B83) A. grandifolia [140]
aphagranin A-G (B84-B90)
aphanalide I-M (B91-B95), polystanin E (B96) A. grandifolia [144]
aphagranin A,B (B97, B98) A. grandifolia [143]
amoorastatin (B99) A. grandifolia [165]
aphanastatin (B100) A. grandifolia [166]
12-hydroxyamoorastatin (B101), amoorastatone (B102) A. grandifolia [146]
(23E)-25-methylcycloart-23-en-34-ol (B103) A. grandifolia [145]
(17E)-cycloart-17,26-dien-35-ol (B104) A. grandifolia [147]
(23E)-cycloart-23-ene-34,25-diol (B105)
(23E)-25-methoxycycloart-23-en-34-ol (B106)
cycloart-34,25-diol (B107)
2a-ethoxy-2,3-secotirucalla-2,29-epoxy-7en-23-oxo0-3-oic acid (B108) A. grandifolia [145]
(23E)-2a-hydroxytirucalla-7,23,25-trien-3-one (B109)
(20R)-34-hydroxy-24,25,26,27-tetranor-5-acycloartan-23,21-olide (B110)
2,3-secotirucalla-2,3,2,29-diepoxy-7-ene-3,23-dione (B111)
aphanagranin A-D (B112-B115) A. grandifolia [148]
aphagrandinoid A-D (B116-B119) A. grandifolia [149]
(235)-21,23-epoxy-5a-cycloart-24-en-3/5-ol (B120) A. grandifolia [150]
3p,25-dihydroxy-tirucalla-7,23-diene (B121)
eucophyllone (B122), aphanamgrandin A-K (B123-B133)
(23Z2)-25-hydroxytirucalla-7,23-dien-3-one (B134)
amooranin (B135) A. polystachya [152]
Sesquiterpene
aphanamol I, II (B136, B137) A. grandifolia [153]
6p,7-epoxyguai-4-en-3-one (B138) A. polystachya [154]
6p,75-epoxy-4p,5-dihydroxyguaiane (B139)
Diterpene
aphanamixol (B140) A. grandifolia [118]
melidianolic acid A,B (B141, B142) A. grandifolia [155]
nemoralisin A-C (B143-B145) A. grandifolia [144]
Sterol
stigmasta-5,24(28)-dien-34-O-f-D-glucopyranosyl-O-a-L-rhamnopyranoside A. polystachya [162]
(B146)
stigmasterol (B147) A. polystachya [158]
poriferasterol 3-O-a-L-rhamnopyranoside (B148) A. polystachya [157]
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Tén hop chat Loai TLTK
Limonoid
[-sitosterol (B149) A. polystachya [158]
ergosta-4,6,8(14),22-tetraen-3-one (B150) A. polystachya [159]
Alkaloid
rohitukine (B151), ficine (B152), isoficine (B153) A. polystachya [160]
Cdc hop chat khéc
8-C-methyl-quercetin-3-O-f-D-xylopyranoside (B154) A. polystachya [161]
8-C-methyl-5,7,3' 4'-tetrahydroxyflavone-3-O-a-L-arabinopyranoside (B155),
dihydrorobinetin-7-4-D-glucopyranosyl-a-Lrhamnopyranoside (B156), A. polystachya [156]
8-methyl-7,2',4'-tri-O-methylflavanone 5-O-a-L-rhamnopyranosyl-(1—4)-4-D-
glucopyranosyl-(1—6)-f-D-glucopyranoside (B157),
4R-hydroxy-4-(9S-hydroxy-12-methylhexan-6-yl)-3-methylcyclopent-2-enone 4. grandifolia [147]
(B158)
7-hydroxy-5-(2'-hydroxy-4',5'-dimethoxyphenyl)-2-methoxy-6-methyl-1,4-
naphthoquinone (B159)
7-keto-octadec-cis-11-enoic acid (B160) A. polystachya [163]
noreugenin (B161) A. polystachya [164]
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I11. PHU LUC PHO HQP CHAT AO1

HO HO
CONG THUC PHAN TU: C24H2801;. KHOI LUONG PHAN TU” 492
- Phd ECD

I11.1. Pho ECD ciia hop chat AO1
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IV. PHU LUC PHO HQP CHAT AO2

HO go

CONG THUC PHAN TU" C24H25011. KHOI LUGNG PHAN TU" 492
- Phé HR-ESI-MS
- Phé 'H-NMR

- Phd *C-NMR

- Phé HSQC

- Phé HMBC

- Phd NOESY

- Ph6 ECD

IV.1.

x10 4

3,
2.8/
26/
2.4/
2.2/

2,
1.8
1.6
1.4
1.2

1,
0.8
0.6
0.4
0.2

ol

Pho HR-ESI-MS ciia hop chat AO2

+ Scan (rt: 0.920 min) NCCT_FAO19A2.d

493.1706

430.9116

‘ 462.1492 481.2602
L 1 i [T

515.1509

538.2284

380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560

Counts vs. Mass-to-Charge (m/z)
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IV.2. Pho '"H NMR ciia hgp chat AO2
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IV.3. Pho '3C NMR ciia hop chit AO2
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IV.4. Phé HSQC ciia hop chit AO2
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IV.6. Pho NOESY ciia hop chat AO2
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V. PHU LUC PHO HQP CHAT AO3

HO go

CONG THUC PHAN TU: C24H2801;. KHOI LUONG PHAN TU” 492

- Phé HR-ESI-MS
- Phé 'H-NMR

- Phd *C-NMR

- Phé HSQC

- Phé HMBC

- Phd NOESY

- Ph6 ECD

V.1. Pho HR-ESI-MS ciia hop chiat AO3

«10 4 |*+ Scan (rt: 0.879 min) NCCT_FAO19A1.d
1.2
1.1

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2 403.2694 430.9128
0.1

413.2560
0L | ‘

445.1187 462.1405 479.2437
|

493.1707

538.2276
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Counts vs. Mass-to-Charge (m/z)
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V.2. Ph6 'H NMR ciia hop chiat AO3
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V.3. Pho *C NMR ciia hop chiat AO3
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r
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V.4. Phé HSQC ciia hop chit AO3

[ . ” I

60

OH

O

70

OCH;
HO
HO 4o

' L100
-105
110
ES F115
120
L125
130
L13s5
—140

-145

gi0 7:& T 68 6D 55 ED 4.8 nhc 3.5 3.0 Pppm

r

o

V.5. Pho HMBC cua hop chat AO3
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V.6. Pho NOESY ciia hgp chiat AO3
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VI. PHU LUC PHO HQP CHAT AO5

PL20

CONG THUC PHAN TU: C14H;60s. KHOI LUGNG PHAN TU" 264
- Phé HR-ESI-MS
- Phé 'H-NMR

- Phd *C-NMR

- Pho HSQC

- Phé HMBC

VI.1. Phé HR-ESI-MS ciia hop chiat AO5

x105

1.1

1]
0.9
0.8
0.7
0.6
051
0.4
0.3
0.2
0.1

o0l

+ Scan (it: 1.104 min) NCCT_FAO11E1.d
265.1074
247.0972
287.0890
279.1233
282.1339

235.0971 253.1075 ‘ ‘
b ‘\\ML\ A T N b
230 235 240 245 250 255 260 270 275 280 285 290

Counts vs. Mass-to-Charge (m/z)
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VI.2. Phé 'H-NMR ciia hop chiat AO5
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r

VI1.4. Pho HSQC cua hgp chat AOS
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VIL. PHU LUC PHO HQP CHAT AO6

CONG THUC PHAN TU: CisH;50s. KHOI LUGNG PHAN TU" 294
- Phé HR-ESI-MS

- Ph6 'H-NMR

- Ph6 *C-NMR

VIL1. Phé HR-ESI-MS ciia hop chit AO6

x105 |* Scan (rt: 0.990 min) NCCT_FAO11E2.d
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VIL2. Pho 'H-NMR ciia hop chit AO6
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VIIL. PHU LUC PHO HQP CHAT AO7

Cong thirc phan tr: Khéi lwong phén tir:

- Phé 'H-NMR
- Phé 3C-NMR
- Ph6 HSQC
- Phé HMBC

VIIL1. Pho '"H-NMR ciia hop chit AO7

13 12 11 10
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VIIL2. Pho *C-NMR ciia hop chat AO7
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VIIL3. Pho HSQC ciia hop chat AO7
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VIIL.4. Pho6 HMBC cia hgp chat AO7
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IX. PHU LUC PHO HQP CHAT AOS8

HO "
HO OH

HO
Cong thirc phan tir: C1oH300s. Khéi lugng phén tir: 386
- Phd '"H-NMR
- Phd BC-NMR

IX.1. Pho '"H-NMR ciia hop chat AOS
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IX.2. Ph6 '*C-NMR ciia hop chit AOS
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X. PHU LUC PHO HQP CHAT AO9

H
11 12 g 10
; 9
\\\
8
O

OH
Cong thirc phan tir:C13H2005. Khdi lwong phén tir: 224
- Phé 'H-NMR
- Phd 3C-NMR

X.1. Pho "H-NMR ciia hop chit AO9
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X.2. Pho *C-NMR ciia hop chiat AO9
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XI. PHU LUC PHO HQP CHAT AO10

OCH;,4
Cong thirc phan tir: C11H140s. Khéi lugng phan tir: 226
- Phd 'H-NMR
- Phd *C-NMR
- Phé HSQC
- Phé HMBC

XI.1. Phé 'H-NMR ciia hop chat AO10
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XI.2. Phd *C-NMR ciia hop chiat AO10
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XI.3. Phé HSQC ciia hop chit AO10
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XI.4. Pho HMBC ciia hop chit AO10
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XII. PHU LUC PHO HQP CHAT AO11

Cong thirc phan tir: C1sH24N203. Khéi lwong phan ti: 316
- Phd HR-ESI-MS

- Phé 'H-NMR

- Ph6 *C-NMR

- Ph6 HSQC

- Phé HMBC

Pho HR-ESI-MS ctia hop chat AO11

x10 5 |+ Scan (rt: 1.383 min) NCCT_FAO12H1.d
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Counts vs. Mass-to-Charge (m/z)
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XII.1. Pho 'H-NMR ciia hop chat AO11

T T T T T T T T
220 200 180 160 140 120 100 80

il L

0 ppm



PL37
XII.3. Pho HSQC ciia hop chat AO11
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XIII. PHU LUC PHO HQP CHAT AO12

Cong thirc phan tir: C1sH24N20,. Khéi lwong phan ti: 300

- Phé HR-ESI-MS
- Phé 'H-NMR

- Ph6 *C-NMR

- Pho HSQC

- Phé HMBC

CH,

XIII.1. Pho HR-ESI-MS ciia hop chat AO12

%105 |* Scan (rt: 1.516 min) NCCT_FAO14A.d

1,
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XIIL.2. Pho "H-NMR ciia hop chit AO12
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XIIL.3. Phé 3*C-NMR ciia hop chit AO12
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XII1.4. Pho HSQC ciia hop chiat AO12
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XIIL.5. Phé HMBC ciia hop chit AO12
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XIV. PHU LUC PHO HQP CHAT AO13

PLA41

CH,

Cong thirc phan tir: CisH24N202. Khdi lugng phan tir: 300
- Phd HR-ESI-MS
- Phé 'H-NMR

- Ph6 *C-NMR

XIV.1. Phé HR-ESI-MS ciia hop chit AO13

x10 5

1.1

14
0.9-
0.8
0.7
0.6
0.5
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0.1-

0-L

+ Scan (rt: 1.334 min) NCCT_FAO14B.d
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Counts vs. Mass-to-Charge (m/z)
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XIV.2. Ph6 'H-NMR ciia hop chat AO13
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XIV.3. Phé *C-NMR ciia hop chit AO13
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XV. PHU LUC PHO HQP CHAT AP1

CONG THUC PHAN TU" C35H430s. KHOI LUONG PHAN TU: 564
- Phd ECD

XV.1. Pho ECD ciia hop chit AP1

Circular Dichroism {(mdeg)
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XVI. PHU LUC PHO HQP CHAT AP2

CONG THUC PHAN TU" C35H430s. KHOI LUONG PHAN TU: 564
- Phé HR-ESI-MS

- Phé 'H-NMR

- Ph6 *C-NMR

- Phé HSQC

- Phé HMBC

- Ph6 NOESY

- Ph6 ECD

XVI.1. Pho HR-ESI-MS ciia hop chit AP2

«10 5 |+ Scan (rt: 1.268 min) NCCT_BAP15A2.d

" 565.3531
0.9/
0.8/
07
0.6 597.3429
0.5/
0.4]
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0.1
331.1896 369.2263 430.9142 467.2761 ‘ ‘ ‘ ‘ 680.4772
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320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
Counts vs. Mass-to-Charge (m/z)
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XVI.2. Pho '"H-NMR ciia hgp chat AP2
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XVI.4. Pho HSQC cia hgp chat AP2
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XVL6. Pho COSY ciia hop chiat AP2
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XVL8. Pho ECD ciia hop chit AP2
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XVIL. PHU LUC PHO HQP CHAT AP3

CONG THUC PHAN TU’: C3sHa306. KHOI LUGNG PHAN TU" 564
- Phé HR-ESI-MS

- Ph6 'H-NMR

- Phd *C-NMR

- Pho HSQC

- Phé HMBC

- Phd NOESY

- Ph6 ECD

XVII1. Pho HR-ESI-MS ciia hop chat AP3

«10 5 |+ Scan (it: 1.153 min) NCCT_BAP15A1.d
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Counts vs. Mass-to-Charge (m/z)
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XVIL2. Pho 'H-NMR ciia hop chit AP3
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XVII.4. Pho HSQC cua hgp chat AP3
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XVIL6. Phé COSY ciia hop chit AP3
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XVILS. Pho ECD ciia hop chit AP3

Circular Dichroism {mdeg)
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XVIIL. PHU LUC PHO HQP CHAT AP4

CONG THUC PHAN TU: C22H300s. KHOI LUONG PHAN TU" 390
- Phd ECD

XVIIL.1. Pho ECD ciia hop chat AP4

Circular Dichroism (mdeq)

200 220 240 260 280 300 320 340 360 380 400
Vwavelength (nm)
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XIX. PHU LUC PHO HOQP CHAT AP5

CONG THUC PHAN TU: Cy3H340s. KHOI LUONG PHAN TU" 390
- Phd HR-ESI-MS

- Phd
- Pho
- Phd
- Phd

'H-NMR
I3C-NMR
HSQC
HMBC

- Phd NOESY

- Phd

ECD

XIX.1. Phé HR-ESI-MS ciia hop chit APS
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+ Scan (rt: 1.282 min) NCCT_BAP19K6.d

121.0509
158.9638

391.2492

308.2800 A

464.3377
| . 937.3533

" 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

Counts vs. Mass-to-Charge (m/z)
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hop chit AP5

z
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XIX.4. Pho HSQC cia hgp chat APS
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XIX.6. Pho COSY ciia hop chat AP5
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XIX.8. Pho ECD ciia hop chit AP5

Circular Dichroism (mdeq)

Vwavelength (nm)
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XX. PHU LUC PHO HQP CHAT AP6

CONG THUC PHAN TU’ Ca0H2sCl10s. KHOI LUGNG PHAN TU" 382,5
- Phé HR-ESI-MS

- Phd 'H-NMR

- Phd *C-NMR

- Ph6 HSQC

- Phé HMBC

- Pho NOESY

- Ph6 ECD

XX.1. Pho HR-ESI-MS ciia hop chat AP6

x105 |* Scan (rt: 1.166 min) NCCT_BAP19M2.d
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2.5
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0 |
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Counts vs. Mass-to-Charge (m/z)
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0 'H-NMR ciia hop chiat AP6
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XX.6. Pho COSY ciia hop chiat AP6
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XX.8. Pho ECD ciia hgp chat AP6

Circular Dichroism {mdeq)
—_
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VWwavelength (nmy
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XXI. PHU LUC PHO HQP CHAT AP7

CONG THUC PHAN TU: C20H2ClOs. KHOI LUGNG PHAN TU" 382,5
- Phé HR-ESI-MS

- Phé 'H-NMR

- Phd 3C-NMR

- Ph6 HSQC

- Phé HMBC

- Pho NOESY

- Ph6 ECD

XXI.1. Phé HR-ESI-MS ciia hop chit AP7

x10 5 |+ Scan (rt: 1.270 min) NCCT_BAP19M4.d
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Counts vs. Mass-to-Charge (m/z)



PL66

hop chit AP7
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XXI.4. Pho HSQC cta hgp chat AP7
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XXI.6. Pho COSY ciia hop chat AP7
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XXI.8. Pho ECD ciia hop chit AP7

Circular Dichroism {(mdeq)

200 220 240 260 280 300 320 340 360 380 400
Vvavelength (nm)
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XXII. PHU LUC PHO HQP CHAT APS$

CONG THUC PHAN TU" C2H300s. KHOI LUGNG PHAN TU" 390
- Phé HR-ESI-MS

- Phé 'H-NMR

- Ph6 C-NMR

- Pho HSQC

- Phé HMBC

- Phé NOESY

- Ph6 ECD

XXIIL1. Phé HR-ESI-MS ciia hep chit APS

x10 6 |+ Scan (rt: 1.183 min) NCCT_BAP19K4.d
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Counts vs. Mass-to-Charge (m/z)
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hop chit APS
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XXII.4. Pho HSQC cua hgp chat AP8
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XXIL6. Pho COSY ciia hop chit AP8

Ppm A
1.0+
1.5 | L =
+ -
] '
2.0+ . _f‘,
(X
2.5+
¢4
3.0
. 1
) ]
3.5+
4.0+
4
4.5+
4.,: e - e
5.0 e - - - - e
vy
5.5 v 1 e L
- b
6.0«
| I 1 | | | I |
6. 3.5 5.0 5 300 25 29 S5 1.0 Ppm



PL74

XXIL8. Pho ECD ciia hop chat APS

Circular Dichroism {mdeg)

-20
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VWwavelength {(nm)
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XXIII. PHU LUC PHO HQP CHAT AP9

CONG THUC PHAN TU Ci5H;30s. KHOI LUONG PHAN TU: 326

- Phd IR

- Phé HR-ESI-MS
- Ph6 'H-NMR

- Phd *C-NMR

- Pho HSQC

- Phé HMBC

- Phd NOESY

- Ph6 ECD

XXIIL.1. Pho IR ciia hop chat AP9
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XXIIL.2. Phé HR-ESI-MS ciia hop chat AP9

x105 | Scan (rt: 0.873 min) NCCT_BAP33A5_N.d
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Counts vs. Mass-to-Charge (m/z)

x10 5 |- Scan (rt: 0.873 min) NCCT_BAP33A5_N.d
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Counts vs. Mass-to-Charge (m/z)
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XXIIL7. Phé COSY ciia hop chit AP9
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XXIIL9. Pho ECD ciia hop chat AP9

Circular Dichroism {(mdeg)
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Wavelength (nm)
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XXIV. PHU LUC PHO HQP CHAT AP10

CONG THUC PHAN TU: C13H240s. KHOI LUGNG PHAN TU" 260
-Phd IR

- Phd HR-ESI-MS

- Phé 'H-NMR

- Phd *C-NMR

- Phé HSQC

- Phé HMBC

- Phd NOESY

- Ph6 ECD

XXIV.1. Pho IR ciia hop chiat AP10
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XXIV.2. Phé HR-ESI-MS ciia hop chat AP10

x10 5 |- Scan (rt: 0.873 min) NCCT_BAP33D_N.d
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Counts vs. Mass-to-Charge (m/z)

XXIV.3. Pho 'H-NMR ciia hop chiat AP10
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XXIV.4. Pho *C-NMR ciia hop chit AP10
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XXIV.6. Phé HMBC ciia hop chat AP10
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XXIV.8. Pho NOESY ciia hop chat AP10
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XXV. PHU LUC PHO HQP CHAT AP11

CONG THUC PHAN TU: C20H300s. KHOI LUQNG PHAN TU: 350
- Phé IR

- Phé HR-ESI-MS

- Phd 'H-NMR

- Phd *C-NMR

- Ph6 HSQC

- Phé HMBC

- Ph6 NOESY

- Ph6 ECD

XXV.1. Pho IR ciia hop chat AP11
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XXV.2. Pho HR-ESI-MS ciia hop chit AP11

%106 [* Scan (rt: 0.968 min) NCCT_BAP19M7.d
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Counts vs. Mass-to-Charge (m/z)

XXV.3. Pho "H-NMR ciia hop chat AP11
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XXV.4. Pho *C-NMR ciia hop chit AP11
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XXV.5. Phé HSQC ciia hop chat AP11
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XXV.6. Pho HMBC ciia hop chit AP11
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XXV.8. Pho NOESY ciia hop chat AP11
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XXVI. PHU LUC PHO HQP CHAT AP12

CONG THUC PHAN TU: C20H3,0s. KHOI LUQONG PHAN TU: 352
-Phd IR

- Phé HR-ESI-MS

- Phé 'H-NMR

- Phé 3C-NMR

- Ph6 HSQC

- Phé HMBC

- Pho NOESY

- Ph6 ECD

XXVI.1. Pho IR ciia hop chat AP12
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XXVI.2. Pho HR-ESI-MS ciia hop chit AP12

x10 °
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XXVI.3. Pho 'H-NMR ciia hop chat AP12
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XXVI.4. Pho *C-NMR ciia hop chat AP12
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XXVI.6. Phé HMBC ciia hgp chat AP12
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XXVIL.8. Pho NOESY ciia hop chat AP12
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XXVIL. PHU LUC PHO HQP CHAT AP13

R
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28

29

Cong thirc phan tir: C30Hs004. Khoi lugng phan tir: 474

- Phd
- Phé
- Phé
- Phd
- Phd

HR-ESI-MS
'H-NMR
3C-NMR
HSQC
HMBC

XXVIIL1. Phé HR-ESI-MS ciia hop chit AP13

x10°
2.6

24
2.2

2]
1.8
1.6
1.4
1.21

1
0.8
0.6
0.4/
0.2]

0-

- Scan (rt: 2.383 min) NCCT_BAP13D3_N.d
509.3403
519.3688
47e3e017 491.3705 L s
460 465 470 475 480 485 490 495 500 510 515 520 525 530

50
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XXVIIL4. Pho HSQC cia hgp chat AP13
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XXVIIL. PHU LUC PHO HQP CHAT AP14

R
N
28

Cong thirc phan tir: C30H4sO4. Khoi lwong phan tir: 472
- Phé HR-ESI-MS

- Phé 'H-NMR

- Ph6 *C-NMR

- Phé HSQC

- Phé HMBC

XXVIIL1. Pho HR-ESI-MS ciia hop chat AP14

x104 |- Scan (rt: 2.513 min) NCCT_BAP13A3_N.d

72, 507.3237
7,
6.5
6,
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Counts vs. Mass-to-Charge (m/z)
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x10 4 |- Scan (rt: 2.513 min) NCCT_BAP13A3_N.d
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Counts vs. Mass-to-Charge (m/z)

XXVIIL2. Pho "H-NMR ciia hop chit AP14
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XXVIIL3. Pho *C-NMR ciia hop chit AP14
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XXVIILS. Pho6 HMBC ciia hgp chat AP14
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XXIX. PHU LUC PHO HQP CHAT AP15

o
N
N

x
Cong thic phan tir: C30HagO4. Khéi lugng phén tir: 472
- Pho HR-ESI-MS

- Ph6 'H-NMR

- Phd 3C-NMR

- Ph6 HSQC

- Phé HMBC

XXIX.1. Pho HR-ESI-MS ciia hop chat AP15

x103 |* Scan (rt: 2.550 min) NCCT_BAP12C1.d
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Counts vs. Mass-to-Charge (m/z)
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XXIX.2. Pho 'H-NMR ciia hop chit AP15
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XXIX.4. Phé HSQC ciia hop chit AP15
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XXX. PHU LUC PHO HQP CHAT AP16

Cong thirc phan tir: CosH3sO11. Khéi lwong phan tir: 512
- Phd HR-ESI-MS

- Phé 'H-NMR

- Ph6 *C-NMR

- Pho HSQC

- Phé HMBC

XXX.1. Phé HR-ESI-MS ciia hop chit AP16

x10 4 |* Scan (1t: 0.787 min) NCCT_BAP31D1.d
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0, . I | . . . 1. minm I iR u | N n .
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Counts vs. Mass-to-Charge (m/z)
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XXX.2. Pho "H-NMR ciia hgp chat AP16
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XXX.4. Pho HSQC ciia hop chit AP16
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XXXI. PHU LUC PHO HQP CHAT AP17

Cong thirc phan tir: C2sH3s011. Khéi lugng phan tir: 514
- Phd HR-ESI-MS

- Ph6 'H-NMR

- Ph6 *C-NMR

- Ph6 HSQC

- Phé HMBC

XXXI.1. Pho HR-ESI-MS ciia hop chat AP17

x104 |* Scan (rt: 0.871 min) NCCT_bap42a1.d
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61 532.2755
5.5
5,
4.51
4,
3.5 537.2308
34
2.51
2,
1.5
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0.5

| “ 560.3034
0 L T L L
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ounts vs. Mass-to-Charge (m/z)
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XXXI.2. Pho 'H-NMR ciia ho’p chit AP17
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XXXI.4. Pho HSQC ctia hgp chat AP17
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XXXII. PHU LUC PHO HQP CHAT AP18

‘t, ///OH 8

""/,
l//
4

no™ 13

Cong thirc phan tir: C30HasO4. Khéi lugng phén tir: 472
- Ph6 HR-ESI-MS

- Phd '"H-NMR

- Phd BC-NMR

XXXIIL1. Phé HR-ESI-MS ciia hop chit AP18

<104 |* Scan (rt: 0.857 min) NCCT_BAP28D4.d

85
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7,
65
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1.&1'% 177.1645 195.1751

143.0329 158.9640

255.1948

ol

272.2204
l\‘\“‘\\\\\\l‘\\\

140 150 160 170 180 190 200 210 220 230 240
Counts vs. Mass-to-Charge (m/z)
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XXXIIL2. Pho '"H-NMR ciia hop chit AP18
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XXXIII. PHU LUC PHO HQP CHAT AP19

11 12 OH

Z
Z
2
2

10

HO 13

OH
Cong thic phan tir: C3oHagO4. Khéi lugng phén tir: 472
- Phd HR-ESI-MS

- Phd 'H-NMR

- Phd 3C-NMR

XXXIII1. Phé HR-ESI-MS ciia hop chit AP19

x10 5 |- Scan (rt: 0.892 min) NCCT_BAP32D1_N.d
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Counts vs. Mass-to-Charge (m/z)
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XXXIIIL.2. Pho "H-NMR ciia hop chiat AP19
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Cong thirc phan tir: C30H4304. Khéi luong phan tir: 472

PL116
XXXIV. PHU LUC PHO HQP CHAT AP20

- Phé HR-ESI-MS

- Phd
- Phd

"H-NMR
BC-NMR

- Phé HSQC

XXXIV.1. Phé HR-ESI-MS ciia hgp chit AP20

x104
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24
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Counts vs. Mass-to-Charge (m/z)
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XXXIV.2. Pho 'H-NMR ciia hop chit AP20
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XXXIV.4. Pho HSQC ciia hop chit AP20
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XXXV. PHU LUC PHO HQP CHAT AP21

1, 12

Z 8
“

Cong thie phan tir: C3oHagO4. Khéi lugng phén tir: 472
- Phé HR-ESI-MS

- Ph6 'H-NMR

- Phd 3C-NMR

- Ph6 HSQC

- Phé HMBC

XXXV.1. Pho HR-ESI-MS ciia hop chat AP21

x10 4

5

4.5

4

3.5

34

2.5

2

1.54

14

0.5

+ Scan (rt: 0.876 min) NCCT_BAP40D1.d
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Counts vs. Mass-to-Charge (m/z)
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XXXV.2. Pho 'H-NMR ciia hop chat AP21
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XXXVI. PHU LUC PHO HQP CHAT AP22
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XXXVI.1. Phé HR-ESI-MS ciia hop chit AP22

+ Scan (rt: 1.137 min) NCCT_BAP33A2.d

x10 4

1.1+

14

0.9+

0.8

0.7

0.6+

0.5

0.4+

0.3

0.2

0.1

0,

OH

259.1211

262.1774

276.1441

267.2572
272.2207

281.0999

295.2877
288.1329

285.1712

250 252 254 256 258 260 262 264 266 268 270 272 274 276 278 280 282 284 286 288 290 292 294 296 298

Counts vs. Mass-to-Charge (m/z)




PL123
XXXVI.2. Pho '"H-NMR ciia hop chit AP22
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XXXVIL PHU LUC PHO HQP CHAT AP23
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Cong thic phan tir: C3oHagO4. Khéi lugng phén tir: 472
- Phé HR-ESI-MS
- Ph6 'H-NMR
- Ph6 *C-NMR
- Phé HMBC

XXXVII1. Pho HR-ESI-MS ciia hop chat AP23
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XXXVIIL2. Pho "H-NMR ciia hop chit AP23
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XXXVIIL.4. Pho HMBC cua hgp chat AP23
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VIENHANLAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pic 1ap - Ty do - Hanh phic
HOQC VIEN KHOA HQC VA CONG NGHE

86: 1359/QD-HVKHCN Ha N¢i, ngay 10 thing 12 nam 2025

QUYET PINH
Vé viéc thanh 14p Héi dong d4nh gi4 luin 4n tién si cap Hoc vién

GIAMPOC
HOQC VIEN KHOA HQC VA CONG NGHE

Cén cik Quyét dinh s6 364/QD— VHL ngay 01/03/2025 cua Chil tich Vién Hom ldm
Khoa hoc va Cong nghé Viét Nam vé viéc ban hanh Quy ché Té chitc va hoat dong cua
Hoc vién Khoa hoc va Cong nghé;

Can cir Thong tw 56 1 8/2021/TT BGDDT ngay 28/6/2021 cua B¢ Gido duc va
Bao tao vé viée ban hanh Quy ché tuyén sinh va dao tao trinh dg tién si:

Céin cir Quyét dinh s6 1 968/0D-HVKHCN ngay 28/1 2/2021 cia Gidm déc Hoc
vién Khoa hoc va Cong nghé vé viéc ban hanh Quy ché tuyén sinh va dao tao trinh do
tién st;

Can ctr Quyét dinh 50 93 8/0OD-HVKHCN ngay 25/5/2022 ciia Gidm a’oc Hoc vign
Khoa hoc va Céng nghé vé viée cong nhdn nghién ciru sinh chat lwong quéc té dot 1
nam 2022,

Xét dé nghj cia T ruong phong Dao tgo.

QUYET PINH:

Piéu 1. Thanh lap Hoi dong dénh gi4 luan 4n tién si cép Hoc vién cho nghién ciru
sinh Ngé Anh Bing véi d& tai:

“Nghién ciru thanh phin héa hoc va hoat tinh khang viém in vitro ciia hai
loai Aglaia odorata va Aphanamixis polystachya, hg xoan (Meliaceae)”

Nganh: Héa hitu co Mi sd: 9 44 01 14

Danh sach thanh vién Hoi ddng dénh gia luan 4n kém theo Quyét dinh nay.

Diéu 2. Hoi ddng c6 trach nhiém dénh gid luan 4n tién si theo duing quy ché hién
hanh cua B Gido duc va Dao tao, Hoc vién Khoa hoc va Cong nghé.

Quyét dinh ¢6 hiéu luc t6i da 90 ngay ké tir ngdy ky va phai dam bao thdi han
dao tao theo quy dinh ciia Hoc vién Khoa hoc va Cong nghé. Hoi déng tur giai thé sau
khi hoan thanh nhiém vu.

Diéu 3. Truéng phong T chirc - Hanh chinh, Trudng phong Pao tao, Truong
phong K& toén, céc thanh vién c6 tén trong danh séch Hoi dong va nghién ctru sinh c6
tén tai Piéu 1 chju trch nhiém thi hanh Quyét dinh néy /. ;&z/

Noi nhin: GIAM POC}
- Nhu Diéu 3; ‘
- Liru hd so NCS;

- Luu: VT, BT. TN16.




KHOA HOC VA
conG NGHEEE

{ANH SACH HOI PONG DANH GIA LUAN AN TIEN SI

CAP HOQC VIEN

theo Quyét dinh s6 1359/QD-HVKHCN ngay 10/12/2025
cia Gidm dée Hoc vién Khoa hoc va Cong nghé)

Cho luén 4n clia nghién ciru sinh: Ngé Anh Béng
Vé dé tai: “Nghién ciru thanh phén héa hoc va hoat tinh khang viém in vitro

ciia hai loai Aglaia odorata va Aphanamixis polystachya, ho xoan (Meliaceae)”

Nganh: Hoéa hiru co

hoc va Cong nghé Viét Nam

Ma sb: 9 44 01 14
Ngudi huong din 1: PGS.TS. Phan Vin Kiém - Vién Hoa hoc, Vién Han lam
Khoa hoc va Cong nghé¢ Viét Nam ’
Ngudi huéng dan 2: PGS. TS. Bui Hiru Tai - Vién Héa hoc, Vién Han 1am Khoa

B6 Gido duc va Dao tao

Tréch
Ho va tén, hoc ham, Chuyén a ‘ nhiém
TT - nginh Co quan cong tac trong Hoi
dong
T . o Hoc vién Khoa hoc va Cong ngh¢, \
TS.N é
1 | GS.TS. Nguyén Vin Tuyen | Hoahiruco Vién Han 1am KHCNVN Chu tich
5 Truong Héa va Khoa hoc sur song, _
2 | PGS.TS. Vii Binh Hoan Héa hitu ; an bié
= oang | Hoaluco Pai hoc Béch khoa Ha Noi P b |
. ] Trung thm Nghién ciru va Phat trién
- 3 ﬁ'Ts' Hoang L& Tuan | pe, i oo cong nghé cao, Phén bién 2
Vién Han 1am KHCNVN
" Héa sinh Vién Hoa hoc, Uy vién -
4 | TS. Nguyén Xuin Cudn
guyen Audn Luong hoc Vién Han 14m KHCNVN Thu ky
— Pai hoc Cong nghiép Ha Ndi, -
5 | PGS.TS. Pham Thi Thim | Héahiwu e ' Uy vié
am « B$ Gido duc va Do tao L
.. Trudng Dai hoc Phenikaa, ;
6 |PGS.TS.Nguyén Hiru Tt Héa d : ie
EERREENS | NRERNE B¢ Gido dyc va Dao tao Ly vt
5 i Pai hoc Gi An tai !
7 | PGS.TS. Neuyén Thi Mai | Héahtuco | | 0n8 hon o Bngvintil. | .

Hpi dong gbm 07 thanh vién./. $y_




BAN NHAN XET LUAN AN TIEN 8§ CAP HQC VIEN

Ho vi 1én ngudi nhdn xét luan dn: Nguyén Van Tuyén
Hoc ham, hoc vi: Gido su. Tién st
Co quan cong tac: Hoc vién Khoa hoc va Cong nghé, Vién Han 18m Khoa hoc va Cong
nghé Vi¢t Nam |
Ho va tén nghién ¢iu sinh: Ngé Anh Bing
Thiy huéng dan: PGS.TS. Phan Vin Kiém
PGS.TS. Bui Hitu Tai
Tén dé tai luin an: "Nghién ciru thanh phin hod hoe va hoat tinh khang viém in vifro cla
hai loadi Aglaia odorata va Aphanamixis polystachya, ho Xoan (Meliaceae)"
Nganh: Hoa hitu co Mi sb: 9.44.01.14

Noi dung nhin xét:
1. Tinh cin thiét, thoi sy, ¥ nghia khoa hoc va thyc tién cia dé tai:

Viét Nam [a mét trong nhimg quéc ta ¢é tiém ning to lon vé& ngudn dwge liéu, véi hing
nghin loai thuce vat. Didu kién dja ly d tao nén hé sinh thai vo ciing da dang, ddi dao c& vé
trt lvong va thanh phén loai. Trong nhitmg nim gan day, nhu cdu tim kiém céc hop chit c6
hoat tinh sinh hoe tir tu nhién ngay cang gia ting, dic biét trong bdi canh nhiéu bénh 1y phirc
tap nhv ung thu, viém man tinh, khang thudc khang sinh... dang 1a thach thirc lon doi v6iy
hoc hién dai. Ho Xoan (Meliaceae) bao odm khoang 50 chi va 600 loai trén thé gidi, riéng &
Vi&t Nam ghi nhan hon 40 loai, phin bb chi yéu tai cac khu vie ring nhiét d6i. Cac loai
thude ho nay ndi bt véi sy phong pha vé& hop chét thir cdp, dic biét 1a cac nhom chit
triterpenoid, limonoid, tlavoneid,.. Cac hop chit nay thuong thé hién cic hoat tinh sinh hoe
da dang ¢6 thé tmg dung trong v hoc hoiie cdu tric din dudng cho cae nghién el tong hop.
Do vy, d& tai nghién ciru “Nghién ctru thanh phin hod hoc va hoat tinh khang viém in vitro
clia hai lodi dglaia vdorata va Aphanamixis polystachya, hg Xoan (Meliaceae)” la dé tai
¢6 tinh cén thiét, thoi su, ¥ nghia khoa hoc va thye tién cao.

2. Su khéng trang Lip cia dé tai nghién ciru so v6i cdc cdng trinh, ludn van, ludn 4n
da cong bé & trong vi ngoai nuée; tinh trung thye, ré rang vi diy di trong trich din
tai licu tham khao.

Theo tra citu, ndi dung nghién et va cac lét qua ctia ludn 4n vé hai loai Aglaia odorata
va Aphanamixis polystachya khong tring ldp voi cac dé tai nghién ctru, véi cac cdng trinh,
luén van, ludn 4n khac trong va ngoai nude.

Luén 4n d4 trich dan 220 tai liéu tham khao, t4t ca déu duge trich ddn chinh xac, day

da, trung thyre va ¢dp nhét dén nam 2025.



3. Sw phu hop giita tén @@ tii véi ndi dung, gika ndi dung véi chuyén nganh va ma
s6 chuyén nganh.

Tén dé tai da thé hién mét cach tbng quét nhiing néi dung nghién ctru duge thye hién,
dam bao tinh suc tich, dAy di, 18 rang, ting tinh thuyét phuc cta lufin 4n. Noi dung nghién
ctru et ludn an phu hop véi chuyén nganh déo tao 116a hitu co v6i mé s6 9.44.01.14
4. Dj tin edy va tinh hién dai cia phuweng phap da sic dung dé nghién ciru.

Phuong phép nghién ctru cta lugn an bao gbm cac phuong phdp phén lp thuong quy
trong hda hoc c¢ac hop chét thién nhién. Bén canh dd, cdc cdu tric duoe xac dinh bing cac
phurong phép hoa 1y hign dai & Viét Nam nhu: phd céng huéng tr hat nhan (NMR), phd
khdi phén gidi cao (IIR-ES1-MS), phé ludng sic tron (ECD) cing voi viée 4p dung cac
phwong phép tinh toan ly thuyét *C NMR GIAO va tinh todn 1y thuyét ECD TD-DFT.
Ngoai ra, cac phirong phap thir hoat tinh cling 14 cac phuong phdp hién dai dang duoc st
dung tai cdc don vi nghién ctru chuyén nganh. Vi viy, 36 1iéu thue nghiém cla luén 4n cé
d6 tin cdy cao, dam bao tinh hién dai va chinh xéc.

5. Két qui nghién céru méi elia tdc gid; nhitng dong gop méi cho sy phat trién khoa
hoc chuyén nganh; déng goép méi phue vu cho san xuit, kinh ¢é, qu("ic phong, xd héi
va divi sdng; ¥ nghia khoa hoc, gid tri va dd tin ciy cia nhing két qua dé.

NCS @& phén 1ap va xac dinh cdu tric duge 16 hgp chit mai tir hai lodi thuc vat la
Agluia odorata va Aphanamixis polystachya thu hai & Viét Nam. Trong d6, 3 hop chit mai
AO1-AO3 ¢6 khung céu tric dang “2,9-deoxyflavonoid” chua timg dugce cong 0d trude
dé: 3 hop chét méi AP1-AP3 1a cac hop chét dime hoa gitta 2 don vi terpenoid chua iimg
duoc cdng bd & céc loai thyre val 6 mach; cdc hop chit AP4-AP8 14 cac din xuét diterpene
méi véi suxudt hién ciia cac nhém y-lactone/d-lactone, nhdm furan-3-one va co nguyén tur
chlorine, Pay 1a khung ciu tric hiém gip trong tu nhién. Cdc hop chét ndy da dugce danh
gid va thé hién 1 rét hoat tinh G ché san sinh NO trén t& bao RAW264,7 duge kich thich
bdi LPS. Cac hgp chat AP1-AP3 d3 duoc nghién ciru anh hudng dén cdc yéu t8 lién quan
dén qua trinh viém gdm iNOS, IL-6 va TNF-a. Két qua cho thdy ba hop chit AP1-AP3 thé
hién kha ning te ché 16t INOS va TL-6 nhung lai khdng anh huéng dén TNF-a. Két qua
nghién cliu cua ludn an da c6 nhidu déng goép mdi cho sy phét trién nganh hda hitu co ndi
chung, nganh héa hoe hop chit thién nhién néi riéng,

6. Uu didm va nhwoc diém vé ndi dung, két ¢Au va hinh thire ciia luan 4n.

Ludn 4n gém 150 trang véi ba chuong chinh duge trinh bay mét cach khoa hoc, théng
nhit va 16gic. Cdc sb lidu, pho, bang biéu cling nhu gid tri thé hién hoat tinh sinh hoc trong
luan 4n 1 déng tin cdy va co ¥ nghia khoa hoc. V& hinh thire, ludn an duge trinh bay mach
lac, bé cuc hop 1y, cach luan giai van d& chat ché. Noi dung lugn 4n véi nhiéu két qua c6
tinh méi, thé hién day 13 céng trinh nghién ciru khoa hoe nghiém tac, ti mi va co ham luong
khoa hoc cao.



7. Nbi dung cfia luiin dn da dwge cong bd trén tap chi, ky yéu Hdi nghi Khoa hoc
nao va gia tri ¢cda cdc cdng trinh di cong b (cdp cong b6 WoS (SSCI, SCIVE, ESCI
o), Scopus, quic 1¢ ¢d phin bign, tap chi trong nwéc dugc tinh diém theo Hpi dong
Gido s nha nwée ... va xép hang SCIMAGO).

Céc két qua nghién ctru cta ludn an da duge cong b6 trong 04 bai bao khoa hoc ding

trén céc tap chi quic t& co phan bién va 01 bing dée quyén sang ché, thé hién gia ui khoa
hoc va tinh tin ¢dy cao cua cac két qua dat duge. Trong do, 01 bai béo dang trén RSC
Advances (Q2), 02 bai bao ding trén Phytochemistry (Q1) va 01 bai bao dang tai Chemisiry
& Biodiversity (Q3) du la cac tap chi thudc Web of Science (SCIE) va Scopus. Ben canh
do, 01 bai bao dang tén Vietnam Journal of Chemistry la tap chi khoa hoc trong nude ¢6
phn bién, duge tinh diém theo quy dinh cia 116i ddng Gido sw Nha nude. Béng doe quyén
séng ché duge clp cho thdy tinh mai, tinh sang tao va tiém ning tmg dung cla cac két qua
nehién ctu, Nhin chung, hé théng céng bé ca ludn 4n dép tng day di yéu chu vé s6 lugng
va chit luong ddi véri luan 4n tién 1.
8. Két fuan chung cin khiing dinh: mic d§ dap tmg cic yéu cAu adi voi mét ludn dn
tién si chuyén nginh; ban tém tat ludn 4n phan inh trung thanh ndi dung co bin cia
Juéin 4n hay khong; lugn 4n c6 thé dua ra bio vé cAp Hoce vién dé nhin he vi tién si
dwgce hay khang.

T.uAn 4n tién si ctia NCS Ngd Anh Béng 4 mdt cong trinh nghién ciru ¢6 gié tri khoa
hoe va thuc tién.

Ban tom tit ludn én da phan anh trung thye cde ndi dung co bn nhét cta ludn an tién
sl.

bay 1a mdt ludn an tién st ¢6 muc dich rd rang, ndi dung nghién ctru t5t, khéi lugng
cdng vide 16n, két qua thu duge cé o tin cdy cao va cb nhiéu déng gép mai. Ludn an dap
g diy di cac yéu chu dbi voi mot luan an tién st héa hoc.

Ngudi nhan xét ddng y dé NCS dua ra bao vé cap Hoc vién d€ nhén hoc vj Tien si.

Ha Ni, ngay 24 thdang 12 ndm 2025
Nguwdi nhan xét

GS.TS. Nguy;én Vin Tuyén



(Méu 8-HV-Mdu nhan xét ludn dn)
Méu trinh béyy Ban phan bién (lam 02 hén)

BAN PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho va tén ngudi phan bién ludn 4n: Vi Dinh Hoang
Hoc ham, hoc vi: PGS. TS
Co quan ¢dng tac: Trudng Hoa va KHSS, Pai hoc Bach khoa Ha Noi
Ho va tén nghién ctru sinh: Ngb Anh Bing
Thiy hudng dan: PGS.TS. Phan Vin Kiém
PGS.TS. Bui Hitu Tai
Tén dé tai ludn 4n: "Nghién ctru thinh phin hoa hoc va hoat tinh khang viém in vitro
cta hai lodi Aglaia odorata va Aphanamixis polystachya, ho Xoan (Meliaceae)”
Nganh: Hoa hitu co M4 sé: 9.44.01.14
N&i dung nhén xet:
1. Tinh can thiét, thoi su, y nghia khoa hoc va thyc tién clia dé tai:

Hoa hoc cac hop chit thién nhién 1a huéng nghién ctru duge nhidu nha khoa hoc
trong va ngoai nude quan tAm nghién ciru. Thuc vat Viét Nam rat phong phu, 12 dbi tewgng
nghién ciu rét trién vong cho huéng nay. Chi Aglaia c6 nhiéu loai thuc vat véi cac dic
tinh chifa bénh khé da dang trong y hoc ¢b truyén chia nhiéu nuée. Nhidu lodi cta chi cling
duge nghién ciu khé sdu réng, cho cac két qua rét tiém ning vé thanh phan hod hoc ciing
nhu hoat tinh sinh hoc, hita hen nhiing phét hién méi vé hoa thue vét.

D& tai tién s "Nghién ciru thanh phin hoa hoc va hoat tinh Khang viém in vitro ciia
hai loai Aglaia odorata va Aphanamixis polystachya, ho Xoan (Meliaceae)" lwa chon hai
d6i twong thyre vat chira dugce khao sat chuyén séu va déy dt vé thanh phﬁn hod hoc va hoat
tinh sinh hoc. D& tai ¢6 tinh kha thi d& cho céc két qua m&i va cé ¥ nghia khoa hoc cling
nhu thuc tién.

2. Su khoéng trang 18p cua dé tai nghién ciru so vdi cac cong trinh, ludn vin, ludn 4n d4
cong bd & trong va ngodi nwdc; tinh trung thwe, 18 rang va dy du trong trich din tai liéu
tham khdo.

D& tai ludn 4n hoan toan khong tring 13p véi cdc cong trinh, ludn vin di cong bd
trong va ngodai nudc.

3. Su phi hop giita tén d& tai véi ndi dung, gifta n6i dung véi chuyén nganh va mi sb
chuyén nganh.

Tén d8 tai, ndi dung va chuyén nganh, ma sé chuyén nganh hoan toan phi hgp.

4. D6 tin cdy va tinh hién dai cila phuong phép da siv dung dé nghién cinu.
5. Két qua nghién cu méi cua tac gia; nhiing déng goép moi cho sy phét trién khoa hoc
chuyén nganh; déng gép méi phuc vu cho san xuit, kinh té, quic phong, xa hoi va doi

sbng; v nghia khoa hoc, gi4 tri va do tin cdy cha nhilng két qua dé.



- T loai A. odorata di phan 1ap duge 4 hop chit mai, dic biét 3 hop chét trong
dé cé khung mai.

- Tu loai A. polystachya di phéin lap duge 12 hop chit mdi, dac biét trong 4o cb
3 hop chét cAu trac la 1a cac dimer terpene chiva 35 carbon va 5 diterpene khung
hiém gap.

- Nhidu chit phéan lap c6 hoat tinh #c ché sin sinh NO trén té bao RAW264.7
dwoc kich thich bai LPS thé hién hoat tinh khang viém in vitro dang quan tdm.

6. Uu diém va nhuoc diém vé ndi dung, két cdu va hinh thic cia ludn éan.

- Luén 4n ¢6 ndi dung khoa hoc phong phi, ¢6 khéi lwong nghién ciru 16n va rét
nhidu két qua méi dic biét vé hod hoc.

- Luan &n ¢6 bd cuc hop 1y, cdn ddi giita cac phin. Phin tdng quan siu rong va
chi tiét, tai liéu tham khao dwoc trich din diy du va cdp nhat. Phin thue nghiém
chi tiét va rd rang. Phin Théo luin két qua chit ché, logic, giai quyét duoe ciu
hinh tuyét d6i cia cac clu tric mdi, phire tap voi nhiu tim bit d6i, trong d6 ¢6
sit dung phuong phap méi hién dai.

- Luan an dugc trinh bay dep, 1 rang, hau nhu khong c6 15i vé ndi dung.

7. Nbi dung cta lufn 4n di dugce cdng bb trén tap chi, ky yéu Hdi nghi Khoa hoc no va
gia tri cia cac cong trinh dd cong b (cdp cong bé WoS (SSCI, SCI/E, ESCI ...), Scopus,
quoc 1é c6 phan bién, tap chi trong nueéc dwgce tinh diém theo Hpi dong Gido sw nha
mitde ... va xép hang SCIMAGO).

- Céc két qua ctia ludn 4n duge cong bd trén 5 bai bao va 1 bing ddc quyen sang
ché. Céc bai bao co chit lrgng khoa hoe cao vi duge ding trén cac Tap chi hang
d4u v& hod hoc va hod hgp chét thién nhién duoc Xép hang cao trén SCIMAGO.

K&t luan chung can khing dinh:

o]

L.udn an dap fing xuat sdc yéu cau doi véi mot ludn 4n tieén si chuyén nganh.

1

Ban tom tit luan 4n phan anh trung thanh néi dung co ban cia tudn é&n.

Luin 4n ¢6 thé dua ra bao vé cdp Hoc vién d€ nhan bang Tién si..

Ha N§i, ngay 29 thang 12 ndim 2025

Ngwdi nhin xét
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BAN PHAN BIEN LUAN AN TIEN ST CAP HQC VIEN

Ho va ién nguoi phan bién ludn an: Hoang [.€ Tuén Anh
Hoc ham, hoc vi: PGS. TS
Co quan cbng tac: Trung tAm Nghién ciru va Phat trién cong nghé cao — Vién Han
1am Khoa hoc va Cong nghé Viét Nam
Ho va tén nghién ciru sinh: Ngé Anh Bing
Théy hwong dan: PGS.TS. Phan Vin Kiém
PGS.TS. Bui Hiru Tai
Tén d& tai luan an: "Nghién ciru thanh phan hod hoc va hoat tinh khang viém in vitro
cua hai lodi Aglaia odorata va Aphanamixis polystachya, ho Xoan (Meliaceae)"
Nganh: [Toa hitu co M3 s6: 9.44.01.14
N6i dung nhan xet;
1. Tinh cin thiét, thoi sy, y nghia Khoa hoc va thue {ién cia dé tai:

Ho Xoan (Meliaceae) la mot trong nhitng ho thure vt ticu biéu, ndi bat vo1 sy phong
phi1 v& cac hop chat thir cip ¢6 hoal tinh sinh hoc manh, trong d6 hai chi Aglaio va
Aphanamixis duge xem 13 nhiing ngubn gidu flavagline, limonoid va triterpenoid ¢6 tac
dung khang viém, khang khuan, khang ndm, khang lao va gay doc té bao ung thu. Tuy
nhién, tai Viét Nam, cdc nghién ciru vE& thanh phz"in hoa hoc va hoat tinh sinh hoc cua cac
loai thude hai chi nay con chua co nhiéu. Do d6, viée lua chon nghién ciru hai loai Aglaia
odorata va Aphanamixis polystachya ¢6 ¥ nghia, s€ gop lam giau co s& dir ligu khoa hoc
cho cac nha khoa hoc, duge hoc trong nuée va quéo té.

2. Su khéng tring Eip ciia dé tai nghién citu so véi cac cbng trinh, ludn viin, ludn 4n
da cong bd & trong va ngoai nwrée; tinh trung thye, rd rang va day di trong trich din
tai liéu tham khao.

Luan an lwa chon nghién ciru hai lodi thuc vit Aglaia odorata va Aphanamixis
polystachya, hién nay, trong pham vi c¢é thé tra ctru, nd dung luan an khong tring lip véi
chc cong trinh khoa hoc hay tuén 4n da céng bd truée day trong va ngoai mrée. Céc tai licu
tham khéo déu duoc trich dan 18 rang, dﬁy du, ding theo format cta Ioc vién va cap nhat
dén thoi diém hoan thanh luan an.

3. Sw phat hop giira tén dé tai véi ndi dung, giira néi dung véi chuyén nganh va ma
s6 chuyén nganh,

Noi dung cia ludn 4n phil hop véi linh viae Hoa hoe cic hop chit thién nhién, chuyén
nganh Hoéa hitu co voi md s6 chuyén nganh 9 44 01 14.

4. Do tin cdy va tinh hién dai cua phwong phap da sir dung dé nghién ciru.



Céc phuong phéap phan lqép dwge két hop gitra cac phuong phap thuong quy va phuong
phap hién dai trong héa hoc cac hop chat thién nhign (phuong phap séc k¥ 1ép mong, sic
kv cot, sic ky long hién néng cao).

Cac phuong phap xac dinh cdu tric hoa hoe cha cdc hop chét 1a cic phuong phap hoa
Iy hién dai & Viét Nam nhu: phé coéng huong tir hat nhan (NMR), phd khéi phén giai cao
(HR-ESI-MS), phd lutng sic tron (ECD) két hop véi mot sé phrong phap tinh toan ly
thuyét héa lwgng tir *C NMR va ECD ~ [a nhiing phwong phép dwoc sit dung phé bién
trén thé gioi.

Céc phuong phip dinh gid hoat tinh déu 13 cic phuong phip dang duge st dung phd
bién hién nay trén thé gioi.

Vi vy, $6 li¢u thye nghiém thu duoce tir cde phuong phap nay cé do tin ¢y cao, dam
bao tinh hién dai va chinh x4c.

5. Két qua nghién ciru méi ciia tic gia; nhirng déng gop méi cho sy phat trién khoa
hoc chuyén nganh; dong gop méi phuc vu che san xuit, kinh &, qudc phbng, xa hoi
va doi séng; ¥ nghia khoa hoc, gia tr va 40 tin cdy cha nhitng két qua do.

- Phan lap, xdc dinh cu trac va dinh gia hoat tinh sinh hoc cia 4 hop chit méi 1a
aglaodorata A-C (AO1-A0O3) va aglaodoratin J (AO4) tix loai 4. Odorata. Pic biét la ba
hop chat méi AO1-AO3 la cac hop chit flavonoid c6 khung cdu tric chwa tirng dwee
cong bd trwée day. Hop chit moi AO4 c6 khung flavonol-diamide [3+-2], thude nhém
chét flavagline dic trung cta chi Aglaia.

Phan 14p, xac dinh cdu trie va dénh gid hoat tinh sinh hoc ctia 12 hop chat méi
tir loai A. polystachya: aphanapolystachone A-C (AP1-AP3), aphanamixionolide A-
E  (AP4-AP8), [l-methoxysawaranospiroride C (AP9), 6a,9,10,13-
tetrahydroxymegastigmane-3-one (AP10), 11-hydroxyaphanamixin B (AP11),
(2Z,6E,13E)-2,6,13-triene-11,15-dihydroxyphytanic acid (AP12). Ba hop chit moi
AP1-AP3 13 cac hop chat dime hoa gifra 2 don vi terpenoid cling chwa tirng duoc
cong bd & cac loai thue vat c6 mach. Céc hop chit AP4-APS8 la cac din xuht
diterpene moi voi sy xuat hién ctia cdc nhom v-lactone/d-lactone, nhom furan-3-one
va c¢6 nguyén tit chlorine. Day la khung cu triic hiém gip trong ty nhién. Ba hop
chat AP1-AP3 thé hién kha ning @c ché t6t INOS & ca hai mirc ndng dd nghién ciu
132 M va 10 uM. Ba hop chit AP1-AP3 déu thé hién tac dung tc ché san sinh IL-
6 & ca ba nong do thir nghiém 0,4, 2,0 va 10 uM.

6. N¢i dung cita lufin an da dwoe cong bo trén tap chi, ki yéu Hdi nghi Khoa hoc
nao va gia tri ciia cac cong trinh da cong bd (cdp cong hé WoS (SSCI, SCVE, ESCI
..}, Scopits, qmﬁ'c 1é cé phan bign, tap chi trong miede diwge tinh diém theo Hpi dong
Gido su nhé nudec ... va xép hang SCIMAGO) |
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Cac két qua cong bd khoa hoc trong ludn an dugc thé hién qua 05 bai bao qube té
chuyén nganh ¢6 uy tin nhw Phytochemistry, RSC Advances va Chemistry & Biodiversity.
bac biét 1a tap chi Phytochemistry phan bién, tap chi ldu doi va 6 uy tin trong linh vuc
hoa hop chét ty nhién voi IF = 3.4, thude nhém cao trong phén nganh (Q1) va chiu sy danh
gid nghiém ngit trén quy mé qudc té.

Két luin chung cin khing dinh: mirc d9 dap ing cic yéu chu ddi véi mot ludn
4n tién si chuyén nganh; ban t6m tit ludn an phan anh trung thanh ndi dung c¢o ban
ciia luén an hay khong; ludn 4n cé thé dra ra bio vé cAp Hoc vién dé nhén hoc vj tién
si dwgc hay khong.

Luén 4n tién si cia NCS Ngd Anh Bang [ mdt cong trinh nghién ctru nghiém tac, cé
ham hrong khoa hoc cao va dap ng céc yéu cdu dbi voi luan 4n tién si chuyén nganh. Ban
tom tat ludn 4n phan dnh trung thye va day di cac ndi dung cbt 151 ena ludn 4n.

Ngudi nhan xét hoin toan déng ¥ d& NCS Bang bao vé ludn an cip Hoce vién dé nhén

hoc vi Tién si.

Ha Noi, ngay 24 thang 12 ndam 2025
Nguwoi nhin xét ,
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CONG HOA XA HOI CHU NGHIA VIET NAM
Do kap - Tu do - Hanh Phue

Rk ok

BAN NHAN XET LUAN AN TIEN ST CAP HQC VIEN

Ho va tén nguoi nhan xét luan an: Neuvén Xuan Cudng
Hoc ham, hoc vi: Tién si
Co quan ¢ong tac: Vién Hoa hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ho va tén nghién c¢iru sinh: Ng6 Anh Bang
Thé}f huong dan: 1. PGS TS, Phan Van Kidn
2. PGSTS. Bui Hou Tai
Tén d& tai luan 4n: "Nghién ciru thanh phan hod hoc va hoat tinh khéng viém /7 virro
cua hai loai Aglaia odorata va Aphanamixis polvstachva. hg Xoan (Meliaceac)”

Nganh: Héa hivu co M3 so: 9.44.01.14

NGi dung nhdn xét:

1. Tinh can thiét, thoi sy, y nghia khoa hoc va thue tién ciia dé tai.

Lanh thd Viét Nam nam trong ving khi hau nhiét doi gio moa: ¢o 1o 344 dién
tich ctia ca nude la rimg nai tring diép. dia hinh chia cat nén diéu kién khi hau ciing rat
da dang. c6 nhiéu tiéu viing khi hau kha déc tane, Theo wée tinh. Viét Nam ¢o Khaang
gfm 13000 loai thye vat bac cao ¢ much voi hon 4000 loai dugce st dung 1am (hude,
Trong d6 ho Xoan (Meliaceae) gom khoang 50 chi va 600 loai trén thé pidi. riéng ¢
nude ta dd ghi nhan duee hon 40 loai. phan bé chi yéu tai cae khu vue rimg nhiét dn.
Céc loai thude ho Xoan ¢o thanh phin hoa hoc phong phu dac biét 1a cac hop chét
tritecpen. limonoit. flavonoit da duge cong bd the hién nhidu hoat tinh sinh hoc ding
quan tdm nhu gdy doc té bao ung thu, khang viém. chéng oxi hod. khang khudn... Trong
ho nay. chi Ngiu (Aglaia) da duge cong bd la neudn doi dao cua cic hop chil
rocaglamide - mot nhom flavagline dic trung véi hoat tinh (re ¢ché sy tang sinh caa té
bao ung thu va diéu hod min dich va chi G&i (Aphanamixis) ¢é chira cic hop chat
limonoit va tritecpen ¢6 ¢au tric hay va ¢ (iém nang v& hoat tinh sinh hoc. Ty nhicn.
cdc nghién cltu trong nude vé 2 chi thire vt nav van con résd rac va thidu hé théng,

Do d6, viée nghién ctru vé thanh phan hoa hoe vi hoat tinh sinh hoe cua mot sé
loai chon toc trong cac chi dglaia va Aphanamixis cia Viét Nam 13 can thiét. ¢d tinh
thoi sy, y nghia khoa hoc va thuc tién cao, gop phén tao co sa khoa hoe d¢ dinh hurdmg
cdc nghién ciru khai thac va st dung sau nay.



2. Sw khong tring Kip eda dé tai nghién ciu so voi cac cong trinh, ludn van, lugn
an da céng bd & trong va ngoai nwée; tinh trung thyc, rd rang va day di frong
trich din tai lién tham khao.

Luan an duoc thuc hién trén 02 cay thude la Ngau (au - Aglaia odorara va Goi
nuGe - Aphanamixis polystachya hién con chua dugc nghién ciru nhi¢u c¢d & (rong nuée
va trén thé gidi. Luan an khong trung lap véi cac dd 4an. ludn van. ludn an hav ¢éng trinh
khoa hoc da cong bé trong va ngoai nuoc,

Luan an da sir dung 220 tai liéu tham khao. Cac (ai liu tham khao duge irich dén
day di. trung Lhue, ro rang va cap nhat dén thai diém hoan thanh ludn an.

3. Sy phu hop gifra tén dé tdi véi ndi dung, giira ndi dung véi chuyén nganh va ma
s0 chuyén nganh,

Tén dé tai luan an hoan toan phii hop va phin anh day du noi dung cua ludn an,
N&i dung cua luan an hoan toan pho hop véi chuyén nganh Hod hou co. Ma 50
9.44.01.14.

4. Do tin cay va tinh hién dai cua phwong phap da su dung dé nghién ciu,

Cdc ndi dung nghién ciru trong ludn an thuc hién tuan tu tir thu thap mau. nghién
ciru tich chiél va phan [ap (sir dung phuong phap siic kv 1op mong. sic Ky col. sac ky
long hiéu ndng cao) nhdm tim ra cac chét, tién hanh cong viée xdc dinh cdu true cace hop
chit (str dung cac phuong phap pho hién dai nhu: Phéd cong huang i hat nhan. pho khai
lrgng phan giai cao, phd ludmg sac tron. do quay cue kéthop vai tinh wan 1y thoyé hod
lugng tr), danh gid hoat tinh sinh hoc théng qua re ché su san sinh NO o (& bao RAW
274.7 va (rc ché cac yvéu té gay viém IL-6, TNF-a va iNOS. Cac phuong phap nghién
ctru duge st dung trong ludn &n déu 1a cac phirong phap thuong quy. licn dai. dang
duge ap dung tai cac don vi nghién ctru chuvén sdu trong va ngoai nude, co do Lin ey
cao va duge st dung mot cach hop ly, khod hoc.

5, Két qua nghién ciru méi ciia tac gia; nhirng dong gép méi cho sy phat trién khoa
hoc chuyén nganh; déng gop méi phuc vu cho san xuét, kinh &, qudc phong, xa héi
va doi song; ¥ nghia khoa hoc, gia tri va dd tin cdy cua nhirng két qua do.

T 02 ddi tugng nghién ciru 14 Ngdu tiu - Aglaia odorata va Goi nude -
Aphanamixis polystachya da phan lap duge 36 hop chat. ca div du so lidu nghién clru vé
phén 13p, phd cong hudng tir hat nhan (NMR), phé ludng sic tron (CD). phé khdi lugng
(MS). PBa sir dung cac sb liéu phé thu duoc dé luan giai cau tric hda hoe duoe 36 hon
chét phéan lap duge trong do: Trong s6 |3 chit phan Lip dioe tir edy Ngdu tu ¢o 04 hop
chit méi dat tén 1a aglaodorata A-C (AO1-AQ4): trong sé 23 hop chat phan lip duoe
cdy GO nude ¢6 12 hgp chat moi Ja aphanapolystachone A-C (AP1-AP3).
aphanamixionolide A-E (AP4-AP8). |1-methoxysawaranospiroside C  (AP9).
6.9&,10,13-tetrahydroxymegastigmane-3-one . (AP10).  l-hvdroxyaphanamixin B
(AP11), (2Z.6E,13F)-2.6.13-trienc- 11,1 3-dihydroxyphytanic acid (AP12). Ba hop chat
AO1-A03 cé khung cdu trae chua timg duoc cong bd duoe xac dinh 1d cac hop chét
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khung flavonoid vai su thicu hut nguyén iy oxy tai vi tri & 1 va dong vong (o 1ién kil
C-C giira C-2 va C-9. Cac hop chat AP1-AP3 I cdc dime sesquitecpen-diteepen. do su
két hop clia mot phan ny guaia-1.4.5-trienc va mot phan ar nemoralisim (ao thanh. Kicu
dime nay 14 mdt khung cau triic chua timg duge cong béd & bat ky loai thue vat cd mach
nao, Cac hop chit mai AP4-APS 13 cac dan sudt diterpene lactone mach ho hiém eap
trontg ty nhién, Cac hop chat nay 1a su két hop cuia cac phén cau trie nhu cae nhom v-
lactone/o-lactone, nhom furan-3-onc cfing nhu ¢d sy xudt hién cia cée nguyén tu
chtorinc. Pay 1& nhitng dong goép moi quan trong cho sy phal (rién kho ang hod hoe cdc
hop chét thién nhién ca & trong nude va québe té.

ba phat hién duge hop chét AOT2 va AO13 (hé hién hoat tinh tre ché manh s
san sinh NO v§i cae gid tr 1Cso twrong dmng: 16.2 va 17.3 ¢M. Céc hop chat AOT-AO4 v
AO11 ¢6 kha nang tre ché vai cic gia tri [Csatir 21.4 - 43,2 wM. Trong khi cac hop cha
AP1-AP4, AP6-8, AP12 va AP1S5 thé hién hoat tinh véi cac gia tei 1Csptr 1.7 - 20.5
M. Ngoai ra. ba hop chit AP1-AP3 tiép tuc duve nghién ciru sau hon vé anh hurdmg
cia chung dén cac yéu t6 gay viém eOm INOS. 11.-6. va TNF-u. Hai hop chat AP1 v
AP2 di ue ché (6 INOS ¢ ca hai mire ndng do 2 va 10 #M. Trong khi do. hop chit AP3
thé hién rd hoat tinh ¢ ¢hé iINOS nhung khong phu thude vao cac mire nfﬁng do tha
nghiém. Danh gia dnh hudng cua cac hop chdt AP1-AP3 t&i su san sinh cytokine [1.-6
va TNF-a cho thay ca ba hop chit nay déu thé¢ hién tac dung te ché san sinh 11.-6 o ¢a
ba ndng dd thir nghiém, Tuy védy ba hop chat nay khéng gdy anh hudng dén sur san sinh
TNF-a trong cac nong d6 tha nghiém. T do c6 (hé nhan thay ba hop chat AP1-AP3 ¢
anh hudng chon loc d6i véi cac yéu té gy viém khac nhau. Day 1a nhitng dong gop mii
quan trong, pbuc vu cho vi¢e dinh hudng cac nghién clru tng dung sau nay vé cie hop
chét da xac dinh duge va cac chat ¢ cau trie tyong, tu, Gop phﬁn v nghidn ey va
hoach dinh chinh sach khai thac. phat trién va bao ton cae hai loai duge licu quy da
dwoc nghién ciru, phuce vy phat trién san xuat. kinh té. xa hoi va doi song cla cac dia
phuong ¢6 lién quan.

Céac két qua nay da duoc c¢dng bo trén 04 bai bao trén tap chi qude té SCIE: 02
Phytochemistry. 01 bai bao RSC Advances. 01 bai bao Chemistry & Biodiversity viy (1
c¢ong trinh trén tap chi Victnam Journal of Chemistry (tap chi chuyén nganh quoc gia co
uy tin, trong hé théng WoS va dat chuan Fmerging Sources Citation Index) va 01 don
ding ky sang ché da duge chép nhéan don hop [€ tai Cuc S& htu Trl tg. Day la cac tai
liu rAt c6 gia tri dua cac nghién ciru trong nude dén vai cong déng khoa hoe qubc (8.
ddng thoi s& phye vu cho cong tac nghién ciru va dao tao sau nay ¢é lién quan dén cac
d6t trong néu trén & Viét Nam.

6. Uu diém va nhwoe diém vé ndi dung, két cdu va hinh thive cda ludn an

F.udn 4n c6 ndi dung rat do s6. vai nhidu két qua meéd da dugae ghi nhin va duoce
trinh bay rat twrong minh. day di. logic va khoa hoc. Luan an ¢ k&t cau can ddi. dam
bao ding theo quy dinh cua 1loc vién Khoa hoc va Cong nghé véi tong 130 (rang bao
gdm cac phan chinh: M& dau (2 trang), Tong quan (30 trang). Thue nghicm va két qua

-
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(22 trang). Thao ludn ké1 quéd (75 trang). Két luan vi Kién nghi F trang). Danh muc
cong trinh ¢ong bd lién quan dén ludn dn (1 trang) va Danh myc tai lidu tham khao (16
trang), Hinh thuae ludn éan dugce trinh bay rat toL. cac hinh dnh. bang bicu duge b cuc
gon gang, d& theo ddi, in &n rd nét va in mau day du. rat it 16i chinh 1.

7. N§i dung ciia ludn an da dwee cong bo trén tap chi, kv yéu Hoi nghi Khoa hoe
ndo va gid tri cha cae edng trinh da cong bod

Noi dung cta luan an da duoc cang bo trén 01 bai bao Phytochemistry, 01 bai
bio RSC Advances va 01 bai bao Chemistry & Biodiversity vé thanh phan hoa hoe v
hoat tinh sinh hoc cay Goi nudce - Aphanamixis polvstachiva. 01 bal bao Phyvtochemistry
vé& thanh phfin hoa hoc va hoat tinh sinh hoc ¢dy Nedu tau - Aglaia odorata. 01 bai bao
trén Vietnam Journal of Chemistry tong quan vé thanh phan hoa hoc va hoat tinh sinh
hoe chi Ngéu - Aglaia. 01 don dang ky sang ché da duoc chip nhan dom hop 18 tai Cuc
S& hitu Tri tué vé hop chdt dime sesquitecpen-ditecpen ¢o hoat tinh khdng viém va
phuong phap phan lap hop chdt nay tir cdy G&1 nude - Aphanamixis polvsiaceva. Now
dung cia céc cong trinh déu ¢o nhidu tinh mi va ¢6 chat lugng khoa hoe it cao. hodn
toan pht hop véi voi ndi dung luan an.,

Theo danh gid cua SClmago. hai tap chi Phytochemistry va RSC Advances la tap
chi SCI/T% thude nhom Q1 va tap chi Chemistry & Biodiversity 1a tap chi SCLE thuoe
nhom Q3. Gid tri chi s& anh hréme (IF) clia cac tap chi nav dugce cong bd mai nhit cho
nam 2024 lan jwot 14 3.4, 4.6 va 2.5, Day déu la cac tap chi quoe & co vi thé khoa hoe
rit cao trong linh vuc nghién ctru va hoan toan déap tmg duoce yéu cau dbi vai ludn an
tién si khong nhiing & trong nurde ma ca & tam quac té. Tap chi Vietnam Journal of
Chemistry nam trong hé théng WoS va dat chudn Fmerging Sources Citation Index. Cic
cong trinh cong bo nay da khang dinh vi thé cua cac nghién ciru da thu duge & trong
nude ngang tam chdt lugng vai quéce 1&. Pong thot. dav 1& cae tai lidu rat ¢o gid (i, phue
vu cho cBng tac nghién ciry va dao tao sau ndy ¢o lién quan dén cac déi tuong néu trén &
Viét Nam.

8. Két ludn chung:

+ Ludn 4n cta NCS Ngd Anh Bang di dap Gmg day di véu ciu ca vé ndi dung va
hinh thirc d&i véi mét ludn dn Tién si chuyén nganh Hoa hitu co,

+ Ban tom tt ludn an ¢6 phan anh trung (hanh néi dung co ban cia luan an.

+ Nguti nhan xét dong A\ dé NCS diroe trinh luan an ra bao vé tai cap oe vicn dé
dugc nhan béng, Tién si.

Ha NGi o ngav 25 thang 47 ndam 2025
Nguwdi nhin xét

Nguyén Xuan Cuong



CONG HOA XA HOI CHU NGHIA VIET NAM
Péc 1ap — Tw do — Hanh phac

BAN NHAN XET LUAN AN TIEN Si

Tén @2 1ai ludn 4n: Nehién ciru thamh phdn héa hoc va hogt tinh khdng viém in
vitro ciia hai lodi Aglaia odorata va Aphanamixis polystachya, he xoan (Meliaceae)
Nganh dao tao: Hoa hitu co Mi s6: 9 44 01 14
Nghién ¢tru sinh: Ngé Anh Bing
o tén ngudi nhin xét ludn dn: Pham Thi Thim
Hoc ham, hoc vi: PGS.TS,
Co quan cong tac cla ngudi nhdn xét: Pai hoe Cong nghigp Ha Noi

Nhén xét bao gdm cac ndi dung sau diy:

1. Tinh edp thiét, y nghia khoa hoc vé thire tién ciia dé i Tudn dn

Hién nay, y hoc hién dai dang dbi mit véi nhidu thach thirc nhw sy gia ting cia
céc bénh viém man tinh, ung thu va tinh trang khang thudc, viée tim kiém cde hop chat
sinh hoc méi tir ngudn gde tu nhidn tiép tuc & mot hudng nghién ctru ¢d ¥ nghia chién
fuge. Cac hop chét thign nhién khong chi dong vai trd 12 ngudn duge chat tiém ning ma
¢on 1a nén tang quan trong cho viée phat trién cac cu tric thube maoi,

Ho Xoan (Meliaceae) duge ghi nhén 13 mot trong nhiing ho thye vat gidu hop
chét thir cdp c6 hoat tinh sinh hoc manh, djc biét 1 céc din xudt triterpenoid, limonoid
va flavagline. Tuy nhién, tai Viét Nam, nhiéu loai thude ho nay van chua duge nghién
ctru mot cach hé théng v& thanh phén héa hoe cling nhu hoat tinh sinh hoc.

Viéc lira chon hai loai Aglaia odorata va Aphanamixis polystachya lam dbi twomg
nghién citu 14 phil hop, ¢6 co s¢ khoa hoc va mang tinh thye tidn cao. D& tai ludn 4n gop
phin bd sung dit liéu khoa hoc v& ngudn tai nguyén thuc vét ban dia, ddng thoi mo ra
rién vong ting dung trong nghién clru va phat tridn cac chat khang viém ¢6 ngudn goe
iy nhién.

2. Su khéng trimg Igp ciia dé tai nghién cibu so véi cdce cong trinh, ludn van, ludn
dn dd cong bd & trong va ngodi mirde; tink trung thye, ro rang va day di.

Qua xem xét toan bd ndi dung luin 4n, he théng tai liéu tham khéo va céac két qua
cong bb clia nghién ctiu sinh, 6 thé khing dinh:
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+ Luan an duge trién khai trén co sd tiép cén déc 1ap, tap trung vao vide phan lap,
xac dinh cAu trie va danh gia hoat iinh sinh hoc cta cac hop chét to hai loai thue vét thu
har tai Viét Nam.

+ Nhiéu hop chit duoe cong b trong luan an la cac hop chét mdi. bao gém cd
nhitng khung cau triic hiém gap trong ty nhién, chua timg duge ghi nhin trong cac cong
trinh d4 céng bé trude do,

I-Not dung luan an khong trung 1ap voi cac ludn van, luan an hay c¢ong trinh khoa
hoc trong va ngodi nude; cac két qua nghién ctru thé hién 13 tinh méi va tinh ké thira co
chon loc.

+ Viée trich dén tai liéu tham khdo duge thue hién nghiém tuc, d’z:i)-' di, tuan thu
chuén mue dao dire nghién cru khoa hoc.

Do do, luan an dam bao tuh trung thuce, rd rang va khong co diu hidy sao chép
hay trong dp.

3. Sir phis hop gitfa tén dé téii viy ngi dung, gitta noi dung voi chuyén nganh vi ma
56 chuyén nganh

Tén dé tai duoe xdy dung ngén gon, phan anh ding ban chit va pham vi nghién
citu cia lufin an, N&i dung nghién ctu tip trung vao hoa hoc cde hop chét thién nhién
két hop vai danh gia hoat tinh sinh hoc in vitro, pht hop v&i dinh hudéng dao tao cha
chuyén nganh va ma so dao tao da diang ky.

A, S hop v, dé tin cdv va tinh hién dai cua cde phirong phdp nghién ciru da sir
dung trong ludn dn

[.udn an str dung mot hé thé)ng phuong phap nghién ciru d(:‘)ng bo. hién dai va phu
hop vai thémg 1€ qube té trong inh vue hoa hoc cée hop chét thién nhién, bao gdm:

4 Cace Ky thuit se ky dé phén 1ap va tinh sach hop chét;

+ Cac phuong phap phd hién dai (IR, HR-ESI-MS, 1D- va 2D-NMR) dé xdc dinh
¢éu tric hoa hoc:

+ Phuong phap ECD két hop tinh toan v thuyét TD-DFT nham xic dinh cau
hinh tyét déi ciia cac hop chat méi;

+ Céc tho nghiém sinh hoce in viiro trén dong té bao RAW264.7 dé danh gia hoat
tinh khing viém thong qua Gc ché sinh NO va cac yéu 16 viem lién quan.

+ Viée lua chon va trién khai cac phuong phap trén 14 hop ly, ¢6 tinh cap nhit

cao va cho phép thu duge cac ket qua co6 do tin cay khoa hoc.
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5. Danh gid két qua dé det dwoe; néu nhitng dong gop maéi va gid tri cia nhitng
dong gop moi

[.udn an da hoan thanh dé“l)f' du cac muc tiéu nghién cliu dé ra va dat duoc nhidu
k&l qua co gia tri, cu thé:

- Phan lap va xac dinh céu trac hoa hoc cua 36 hop chit tr hai loai nghién cliu,
trong d6 ¢é 16 hop chit mai.

= Lan dau tién céng bd nhidu hop chat mai tir Aglaia odorata va dphanamixis
polystachya, bao gdm cac hop chét ¢ khung dimer sesquiterpenediterpene va cac dan
xudt diterpenc hiém gap,

+ Xdc dinh cdu hinh tuyét dbi cia cac hop chit mai bang phuong phap hién dai,
két hop gilta thue nghiém va tinh toan by thuyét,

F Phat hién mot s6 hop chat thé hién hoat tinh G ché sinh NO rat manh, voi p1a
tri 10 thip hon dang ké so véi chat d¢bi ching duong.

+ Lam rd xu hudng chon loc trong tdc dung khang viém théng qua anh hudng [én
INOS va 11-6, trong khi khéng gay ¢ ché TNF-q.

Nhiing két qua nay gop phin quan trong vao viée mé rong hi¢u bidt vé thanh
phﬁrl hoa hoc va tiém nang sinh hoc cua cac loai thude ho Xoan, (Téllg thoi cung cép co

s0 khoa hoe cho cde nghién ciru ing dung tiép theo.

6. L diém, han ché thidu sét vi nhitng diém can bé sung, sia chita

U diém:

+ Ludn 4n ¢o tinh maéi ré rét, ndi dung nghién ciru chuyén sau, két qua phong phu
va ¢o do tin ¢cdy cao.

+ B4 cuc ludn an hop 1y, 1ap ludn logic, edch trinh bay khoa hoc.

+ Két qua nghién ciru da duoe kiém chimg thong qua cac ¢dng bd khoa hoe c6 uy

tin.

Nhwoe diém: con mdt s0 101 nhd vé che han

7. Nhén xét chdt lupng cde bai bdo khoa hoc dd dwoe nghién ciru sinh céng ho
Nghién ctru sinh da cong bo 06 cong trinh khoa hoe: trong dé ¢d 04 bai trén tap
chi quoc 1€ thude danh muc SCIE, 01 bai trén tap chi Scopus va 01 Chap nhan don bang

ddc quycn sang ché Vit Nam.

[



8. Kér fuan,
+Luédn an dap Gng day du cac yéu céau vé€ dung va hinh thire cua ludn an TS
= Dong y dé NCS bao vé ludn an cap hoc vién

Ha Noi, ngéy! Lthdng ' nam 2025

NGUOT NHAN XET

PGS.TS. Pham Thi Thim



(M 8-HV-Mduy nhdn xét fugn an)
BAN WHANXET LU AN AN TIEN ST CAP HOC VIEN
Ho va t&n nguot nhin xévphan bién ludn an: Nguyén Hiru Ting
Hoco ham. hoc vi: PGS TS
Co quan eong tac: Truong Y-Duoge Phenikaa, Dai hoc Phenikaa
Ho vi tén nghién ciru sinh: Ned Anh Ping
Thiy hudng diin: PGSTS. Phan Van Ki¢m
PGS TS Boi Hia Tai
Tén dé tai ludn an: "N ghicn ciru thanh phan hod hoc va hoat tinh Khang vicn {17 vitro
cua hai loai Aglala odorata va Aphanamixis polystachva, ho Xoan (Meliaceac)"
Neanl: Flés hitu oo M 56 04401 14

MG duig abiin xét:

I, Tinh can thiéi. ko s,y nghia Khoo boe va the én cva dé @i

Nghien clro co sa div ey thinh phin hoat chit coa duoc lidu ciy thude, nghicn e
phén tich chit Twong. 60 chudn hoa duge liéu va thanh pham ¢d ¥ nghia quan trong trong
nghién ciru phat wién cde san p[lﬁm thién nhién, dic biét 1a thude chita bénh va san phflm
chiin sdc sire khée, vén 14 huon g ditrong tim cda nganh duoc nude ta voi vu thé vé n suon
(i nguyén cay thude da dang va nhiéu cay thube ban dia ¢o tiém ning phat trién.

Doi tuong nghicn ciu eia dé tai luan an. N glu tan (Aglaia odorata) va Aphanamivis
polystachya la hai lodi moc tw nhién & nude (a, di duge st dung trong cic baj thude dan
gian vdi cdc cng dung trong y hoe bao gdm viém gan, di (mg, khéi u.. nhung corsd khoa
hoc vé thanh phéin hoat chét sinly hoe 18 chiva ddy di va chi méi co rit it cac cong bd khoy
hoc tan man vé thanh phan hoa hoc. Theo d6 viée nghién cu, khai thae va 1am o Gém
ndng sinh hoe cha hai loai cdy ¢ tiém ning lam duoc lidy khong chi gép phiin vao vice
bao tdn v phét trién ngudn tai nguyeén thién nhién trong nude ma con mo ra hudng (mg
dung thye tién trong ngdnh thiy sin va duge liéu.

Vi vy viée thue hién dé 1aj 1a chp thidt ¢o y nghia khoa hoc va v nghia thuc tién
trong linh vire phat trién duwoc léw, duge chit (hién nhién cling nhu lam séng 6 va hién dai

hoa st dung duoc lidu va duge hoe b truyén,



2. Su khong tring lip ciia dé rai ghicn etiu 5o véi cae cone tinh, Judn vin, lugn an da
cong bo ¢ lrong va ngoai nudce; tinh trung thye, o rang va diy dy trong trich dén tai liéu
tham khao,

Dé tai ¢6 tinh mdéi, chu g Jap vl cde cong trinh da cong b trong va ngodal nude.
Tai iéu tham khéo dugc trich dan chinh xde, diiy d, cdp nhat dén nim 2025 va ¢o lién hé
chit che vaingi dung nghicn ciru. WCE di thé hign sy nghiém the trong khoa hoe. véi cic
tuyén bd cam doan minh bach vé tinh tr ung thue va doc 14p clia két qua,

3. Sy pht hop giffa e de i v6i nd; dung. gitta nd1 dung véi chuyén nganh va ind so
chuyén nganh,

Tén deé tai phan dnh dang hudng nghién ciu da thue hién, bao gdm cd phén
nghién ciru thanh phan héa hoe va dénh o gid mot sb hoal tinh sinh hoc.

NGt dung ctia ludn 4n iwan toan phd hop vai chuyén nganh Hoa hitu co — ma so
9440114, Cac hop chdt thién nhién ta bd phén quan trong cda cédc hop chat hitu co va hop
chét thién nhién hiru co dong gép quan trong vio nghién ciru phat trién san pham thién
nhién tir thyre phdm, thye phér ehis ning vi rhmu phim,

4. Do tin cdy va inh hién dai ca phuong phap da su dung dé nghién cu,
Ludn dn siv dung ede phuong phap nghién ciu hién dai va dang tin cdy, bao gom:

- Cach llm can: (rén o s sang loe dit Lida thire var va hoat chit thien nhién két hop
: ) : 3 . J

sang loe thye nghiéim,

K§ thudt phan 1dp hop ehdl wr thue va bing sdc ky ool o Ry 1dp mang, HPEC dicu

¥
=
s

- Phin tich ¢du trae | 10 chét Urlﬂ% phn chng hudng W hat nhan ("H NMR. 2O NMIR ).
phd khbi figng phin gidt cao HR-ESI-MS.

- Danh gia hoat tinh sink hoe biing phuong phép sinh hoa 1€ bao. sinh hoe phan (o hién
dai,

Céce phuong phip nay déu 14 tidu chudn trong {inh vuce hoa hoe hitu co trong nghién
ctru hop chat thién nhién va sinh hoc t¢ bao. ddm bio dd tin cdy cao cho két qué nghicn
cun,

5. Kt qud nghién et méi clia tie gid: nhiing dong gbp mot cho sy phat trién khoa hoo
chuyén nganh: dong gdp maoi phue vu cho san xudt, kinh (6. quoe phong, xd héi va doi
song: y nghia khoa hoe. gid tef va 46 tn ey cla nhitng két qua do.

Ludn dn da thue hign va hodn thanh khoi lugng cong vi¢e rét lom vdi nhicu dong
gop tinh mai cho 1inh vue nghién ety hda hitu co, hoa hoe cdc hop chat thién nhién bao

g0,




| Bing cach st d ung ket hop cée phuong phap sae ky va cac phirong phip pho hién dai da
phén 1ap va xde dinh cdu tie 36 hop chét: 13 by chil Lr Negdu tau (4. odorafay va 23 hop
chdt (i Aphancmiyis patystachyey; trong d6 o6 16 hop chdt méi (4 ehit tr AO vi 12 ehit
tu AP,

+ Danh 14 tac dung sinh hoo téae cung khang vidm {rén md hinh e ché san sinh NO va
mdl s cytokine 1L-6 va THF-¢ bao pOm nghien ey co ché bidy hi¢n trén protein INOS
vol nhidu kér qui dang chi v, Lin dhu dén chny bo vé hoat tinh sinh hoc cda cac hop chil
bao gbm: tac dung tre ché san sinh 1L6 v d ic biét NO rat manh cda céc hop chat & API-
AP3 (1Csq lin lgt1a 1,7, 3.0 ¥4 5,5 ubd) ciing nhu hicu hién trén INOS 6 2 va 10 uM.

A

6. Uudiém va nhuoe diém vé | ndi dung, két cdu va hinh thire cia ludn an,

Ludin dn ¢ bd cue hop Iy, ngn ngf¥ trinh bay khoa hoc, rd rang; s lidu diy du,
minh chitng béng phd va bing bitu cu thé. Thc eid trinh bay logic giita cdc phan va (hé
hi¢n nang luc lam chd phuong phap nghidn cdu,

Phan phuong phap nghién cirn cin viét ehi Gér voi nguyeén téc/nguyél'l Iy cla phuong

phdp, cdch tinh todn tir dir lidu do dac va & Tiéu (vich din o6c/tai lieu ngudn cia phuong
phap i rit cin thiét,
Bén canh d6 phin thao ludn cin gidi thich sau hon vé co ché tac ddng sinh hoe, lién quan
¢6 the chu teie hoa hoe-hoal Linh sinh hod ung nhu maé rong danh gia tén mo hinh in vivo.
7. Noudung cda ludn dn da duoe cong bd wén tap chi., ky yéu Hoi nghi Khoa hoc nao v
gid tri ciia cdc cong tinh da cong bd (cdp cong bd WoS (SSCI, SCI/E, ESCI ...), Seopus,
qudc 1€ ¢o phan bidn, tap chi trong nude dvoc tnh diém theo Hoi ding Gido si nhe
nide ... v xép heang SCIMAGO),

N6t dung. két qud cua ludn an da duge NCH cong bd trén 05 lap chi quée t¢
ISI/Scopus gdm 04 bai tén tap ehi thuge danh muc SCIT hang diu trong link vue hoa hoe
hitu co/hda hoe cae hop chit thién nhign (RSC Advances, Phytochemistry. Chemisty &
Biodiversity), 01 bai trén tap chi thude danh muc SCOPUS (Vietnan Journal of
Chemistry); bén canh do 1 01 ding ky s hou i 1 e (siang ché). 1Yy déu 1a nhimg cong
trinh cong b e chir loong tht phin anh ddy diy noi dung et ludin an,

8. Két ludn chung ¢in khang dinh:
Ludn dn “Nghién ciu thanh _p[‘}ﬁ.n hod hoe va hoat tinh khang viém in vitro cua hai lodi
Aglaia odorata vi Aphanamixis polystachya, ho Xoan (Meliaceac)” 1a mot ¢Ong trinh

nghigm wic, cong phu, ¢o git ] khoa boe va dinh hudng tne dung cao. Ban tom 1t plrin

dnh dang cac ket qui chinh,
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BAN NHAN XET LUAN AN TIEN SI CAP HOC VIEN

Tlo va tén ngudi nhan xét ludn 4n: Nguyén Thi Mai
Hoc ham, hoc vi: PGS. TS.
Co quan céng tac: Truong Dai hoc Giao théng vén tai
Ho va tén nghién ciru sinh: Ngd Anh Bing
Thay huéng dan: PGS.TS. Phan Vin Kiém
PGS.TS. Bui Hitu Tai
Tén d& tai luan &n; "Nghién ctru thanh phan hod hoc v hoat tinh khéng viém in vitro
ctia hai lodi Aglaia odorata va Aphanamixis polystachya, hg Xoan (Meliaceae)”
Nganh: Hoéa htu co Mi sb: 9.44.01.14

N&1 dung nhén xét;

1. Tinh can thiét, thdi su, v nghia khoa hoc va thuc tién cta dé tai:

Trong nhimg thiip nién gin ddy, nhu ciu tim kiém cac hop chét tw nhién c6 hoat tinh
sinh hoc tir thye vt ngay cang gia ting, dac biét trong bdi canh nhi¢u bénh ly phtrc tap nhu
ung thu, viém man tinh, khang thube khang sinh... dang la thach thire lon dbi voi v hoc
hién dai. Theo T4 chirc Y té Thé gisi (WIT0O), c6 o1 80% dan s6 & cac nude dang phat
trién van dang phy thudc vao cic sin pham c6 ngudn gbe ty nhién trong chim soc stre khoe
ban d4u. Bén canh do, hon 60% thube dleu trj ung thu hign nay c6 ngudn gbe tir ty nhién
hodc dugce phat trién dua trén cac khung cAu trie tu nhién.

Viél Nam {a mot trong 16 quéc gia duge danh gia la cé mic do da dang sinh hoc cao
nhal thé glm v6i khoang 12.000 loai thuc vt bac cao ¢6 mach, trong d6 citl nhiéu loai co
tiém nang vé mat duge liéu nhung chua duoc khai théc hode nghién ctu day da. Trong do,
ho Xoan {Meliaceae) gdm khoang SO chi va 600 loai trén thé gidi, riéng & Viét Nam ghi
nhén hon 40 loai, phan bd cha yéu tai cac khu vuce rimg nhiét déi. Cac loai thude ho nay
ndi bat véi sy phong pht v& hop chat thir clp, dic biét 1a cac triterpenoid, limonoid,
flavonoid, di dugc ching minh ¢ hoat tinh sinh hoc manh mé& nhu chéng ung thw, khang
vidm, khing khuan va chéng oxy hoa. ..

Chi Ngéu (Aglaia) g,om hon 150 loai trén thé gidi, trong dé nhiéu loai phén bd tu
nhién tai khu vue Dong Nam A, trong d6 ¢6 Vit Nam. Mot s loai Aglaia d3 duge chimg
minh 1a nguon phong phu ctia cac rocaglamide — mét nhom flavagline dac trung véi hoat
tinh e ché su ting sinh le bao ung thu va diéu hoa mlcn dich. Tuong ty, chi Goi
(Aphanamixis), tuy chi gbm vai loai, nhung ciing la ngudn chira céc limonoid va
triterpenoid hiém co tidm ning sinh hoc dang ké.

Tuy nhién, tai Viét Nam, cdc nghién clru vé thanh phén hoa hoc va hoat tinh sinh hoc
cua hai chi nay vin con roi rac va thiéu hé théng. Viée nghién clru chuyén sau cac loai
thude chi Ngau va chi Goi ¢6 thé khang chi lam phong pha thém kho tang cac hop chit
thién nhién ¢ hoat tinh sinh hoc, ma con ma ra co hoi tng dung vao phat trién duge phim
mai.

Tur thue tién dé, d& tai * Nghién ctru thanh phan hoa hoe va hoat tinh khang viém in
vitro cua hai loai Aglaia odorata v Aphanamixis polystachya, ho Xoan (Meliaceae}" duge
thue higén ¢o v nghia khoa hoc v& mit hoa hoe va sinh hoe c¢va hai chi thuc vt tiém néang
nay, qua do dong gop cho linh vue nghién ciru thude ngudn gbe tu nhién ¢ Viét Nam,



cong bd ¢ trong va ngoai nude; tinh trung thye, 13 ring va day du trong trich dan tai liéu
tham khao.

2. Sy khdng trung lap cua dé tai nghién clru so voi cée cong trinh, ludn van, ludn an da

Trong pham vi tra ciru cta ban thén thi ndi dung ciia Luan an, cac két qua nghién ciu,
céc nhan x¢t, cac két luan khong trung lip voi cae cong trinh d& cong b trong va ngoai
nudc.

Nghién ciru sinh da thuce hién day du va trung thuc viée trich dén, cdp nhit cac tai
1iéu tham khao.

3. Sy phi hop gifta tén dé tai véi ndi dung, gitta ndi dung voi chuyén nganh va ma so
chuyén nganh.

Noi dung d& tai nghién ciru phi hop véi tén cia lugn an. Noi dung nghién ciru tdp
trung v€ xde dinh thanh phan hoéa hoc va hoat tinh sinh hoc nén phit hgp véi nganh hoa hoe
hitu co (M3 56: 9.44.01,14).

4. Do tin ey va tinh hién dai cia phuong phap da st dung d€ nghién ciru,

Ludn dn da su dyng nhiéu phuong ‘phép hién dai trong qua trinh tach chiét nhu sic
ky lop mong (TLC), sdc ky cot (CC), sac ky 1dng hi¢u nang cao (HPLC), Cac phuong
phap hod ly (HR-ESI-MS, 1D-NMR, 2D- NMR, CD, va phd CD tinh todn thco phuong
phap TDDFT str dung phan mém Gaussian 09...) dé xéac dinh cAu tric hod hoc cia cdc hgp
chat,

Phuong phap danh gia hoat tinh ¢ ché san sinh NO duoc thit nghiém trén dong té
bao RAW264.7 tai phong Thir nghiém sinh hoc, Vién Sinh hoe, VAST. Hoat tinh khang
viém duge danb gia thong qua tac dung trc ché ciia cac hop chét phan 1ap duoc vii sy san
sinh NO trong nhitng té bao RAW?264.7 duge kich thich béi LPS.

Cac phuong phap nghién ciu dugce stir dung trong ludn an déu la cac phuong phap
hién dai ma thé gioi va Viét Nam dang dung. Céc 56 liéu thye nghi¢m trong luén 4n chinh
xac, khoa hge va cd d6 tin cly cao.

5. K&t qua nghién ciru m&i clia téc gia; nhimng dong gép moi cho sir phat trién khoa hoc
chuyén nganh, dong gop moi phue vu cho san xuat, kinh té, quic phong, x& hoi va doi
sdng; v nghia khoa hoc, gid tri va db tin ciy cia nhitng két qua dé.

DPay 1a cong lrinh nghién ctltu ¢o nhiéu phéat hién moi vé thanh phin héa hoc va hoat
tinh khang viém cta lodi Aglaia odorata va loal Aphanamixis polystachya & Viét Nam.
Bing cach sir dung két hop céc phuong phap sdc ky va cac phuong phap phd hién dai da
phén 1ap va xéac dinh cu trac 36 hop chét tir hai loai A. odorata va A. polystachya, trong
d6 ¢4 16 hop chit méi.

a. K&t qua nghién ciru vé thanh phéin héa hoce

- T loai 4. odorata dd phén lap va xéc dinh chu triic 13 hop chit (AO1-AO13);
bao gdbm 4 hyp chat méi 1a aglaodorata A-C (AO1-AO3) va aglaodoratin J (AO4) va
9 hop chit da biét: 4-methoxysalicifoliol (AOS5), caruilignan C (AO6), loliolide
(AO7). icariside Bi (AO8), grasshoper ketone (AO9), (+)-eni-ticusol (AO10), (-)-
odorinol (AO11), odorine (AO12) va e¢pi-odorine (AO13).

Ba hop chit mdi AO1-AO3 ¢6 khung ciu tritc chua timg duoe cong bo dugc xac
dinh la cac hop chat khung flavonoid vai su thiu hut nguyén tir oxy ¢ vi tri s6 1 vadong
vong tao lién két C-C gifta C-2 va C-9 va dd duoc dat tén 1 cac hop chét dang “2,9-



deoxytlavonoid”. Hop chit AO1, AO2 va AO3 [a cac dong phan lap thé, chi khdc nhau
& chu hinh tuyét déi tai C-2 va C-3. Piéu nay da dugce giai quyét chinh xac nhd ap dung
két hgp cac phuong phép tinh toan Iy thuy ét khéc nhau 1a tinh todn *C NMR bang
phrong phap GIAO-STS va tinh toan phd ECD bing phuong phap TD-DFT va so sanh
voi thue nghiém. Hop chit m6i AO4 cd khung flavonol-diamide [3+2] thudc nhom chit
flavagline, [a mot nhom chit diic trung cta chi Aglaia. Hop chét nay c6 su thay thé nhom
methoxy -OCHj3 bing lién két -O-glucopyranosyl & vi tri C-6, 1a mot su thay thé it gip
& nhom chit nay.

- Tir loai A. polystachya a8 phan [dp va xac dinh cAu triic 23 hop chit (AP1-AP23):
bao gdbm 12 hep chat méi la aphanapolystachone A-C (AP1-AP3), aphanamixionolide
A-E  (AP4-AP8), 1l-methoxysawaranospiroride C  (AP9),  6a.9,10,13-
tetrahydroxymegastigmane-3-one  (AP10), 1}-hydroxyaphanamixin B (API1),
(2Z,6E, 13E)-2,6.13-triene-11,15-dihydroxyphytanic acid (AP12) va 11 hgp chit d3
biét: piscidinol A (AP13), hispidone (AP14), bourjotinolone A (AP15), cinnacasside
D (AP16), cinnacasside E (AP17), vilsonol F (AP18), (35,5R.65,7£,9R)-3,5,6,9-
tetrahydroxy-7-en-megastigmane (AP19), (35,5R,6R,7E,9R)-3,0,9,1 O-tetrahydroxy-7-
en-megastigmane (AP20), citroside A (AP21), threo-1-(3,4,5-trimethoxyphenyl)-
1,2,3-propanetriol  (AP22) va  3,4,5-trimethoxyphenyl-1-O-f-D-glucopyranoside
(AP23).

Céc hop chat maoi AP1-AP3 a cdc dime sesquiterpene-diterpene, do su két hop
cua | phén tir guaia-1,4,5- triene sesquiterpene va 1 phan tir nemoralisim diterpene tao
thanh. Kiéu dimer sesquitcrpene—diter pene ndy 14 mot khung ciu tric chua tung dugce
¢ong bd & cée loai thue vat. Cac hO‘p chit moi AP4-APS la cdc dén xuét diterpene
lactone mach hd. Cac hop chit nay 12 su két hop cta cac ph‘m céu tric nhu cac nhom

y-lactone/d-lactone, nhom furan-3-one cling nhu ¢6 su xuit hién cda cac nguyén tLr
thonne biy la khung chu trac hiém gip trong tu nhién. Bén hop chét méi con lai la

cac hop chit phenolic (AP9), megastigmane (AP10) va ditcrpene mach ho (AP11-
AP12). Céu hinh tuyét dbi ctia cac hgp chat méi da duge xéc dinh bing phé ECD thue
nghiém va so sanh v61 ECD tinh toan ly thuyét theo phuong phap TD-DFT.

b. K&t qua nghién ctu vé hoat tinh sinh hoc

D3 danh gia hoat tinh e ché cac yéu t6 gdy viém clia 13 hop chit (AO1-AO013)
phén 18p dugc tiv loai 4. odorata va 23 hop chat (AP1-AP23) tir lodi 4. polystachya,
két qua cho thay:

-1 10ai A. odorate, hop chat AO12 va AO13 thé hién hoat tinh Gc ché manh su

sén sinh NO v6i cie gid tri [Cso tuong tmg: 16,2 va 17,3 uM. Cic hop chit AO1-AO4

va AO11 c6 kha ning irc ché véi cac gl tr] [Cso tuong duong vGi chét dbi chiing duong.

Céc hop chét con lai tre ché rat yéu hoiic khéng thé hién hoat tinh do 1Cs¢ 16n hon 100
1ML

- TUr loai A. polystachya, cic hop chit AP1-AP4, AP6-8, AP12 va AP15 thé hién
kha nang te ché manh sy san sinh NO. Céc hgp chit APS, AP9, AP11, AP13, AP14,
AP20 va AP22 ¢6 hoat tinh tre ché tir trung binh téi yéu. Céc hop chat con lai khong
thé hién hoat tinh do ICso 161 hon 100 uM. Diac biét, ba hop chit AP1-AP3 thé hién
hoat tinh trc ché san sinh NO rit manh véi cdc gid tri [Cso lan luot 14 1,7, 3,0 va 5,3 M,
nhd hon nhiéu so véi chét dbi chimg duong L-NMMA (ICsq = 31,5 4#M).



-Bahop cha‘t API-AP3 tiép tuc duoc nghién ciru sdu hon vé anh huong cua ching
dén cac yéu t6 gy viém gdm iNOS, I1.-6, va TNF-a. Két qua cho thdy ba hop chét
APL1-AP3 di trc ché 16t INOS & ¢ cic mire ndng do thi nghiém, Bén canh d6, cac hop
chat APL-AP3 déu thé hién tic dung O¢ ché san sinh 11.-6 ¢ ca ba nonL d6 tha nghiém,
nhung lai khong gy anh hudng dén su san sinh TNE-o. Tir d6 ¢6 thé nhan thay ba hop
chit AP1-AP3 co anh hudng chon loc ddi véi cac yéu t6 gay viém khéc nhau.

6. Uu diém va nhuge didm vé ndi dung, két ciu va hinh thitc cva ludn an.

Luan an duogc viét khoa hoe, bd cuc hop 1y, céu triic cac chat bi¢n lufn chit che, khéi
lrong cong viée Ion va dac bigt r&t it 181 in 4n, tuy nhién, NCS cin 14 soat lai mét 56 161 in
an.

7. Noi dung cua Juén an da duge cong bé trén tap chi, ky yéu Hoi nghi Khoa hoc nao va
g tri cua cac cong trinh di cong bd (cdp cong bo WoS (SS(,I SCIE, ESCI ...), Scopus.
quéc 1é ¢é phan bién, tap chi trong niwoc dirge tinh didm theo Hoi dong Gido su nha
mege .. va xép hang SCIMAGO),

NCS da edng bo duge 05 cong trinh khoa hoe déu trong danh muc quoc t€ uy tin va
(01s4ng ché duoc chap nhén don hop & Noi dung cla cdc cong trinh nay phan anh dugce
céc két qua chu yéu cuia ludn én.

7. Két lusin chung cin khing dinh:

- By 14 mdt ludn 4n ¢6 muc dich 10 rang, noi dung nghién ciru dap tmg tdt cac
muc tiéu dé ra, khdi lugng cdng viée 1o, két qua thu duoc co dé tin cay khoa hoc cao va
c6 nhidu dong goép méi. Lugn an dap (ng day di cac yéu cdu ddi véi mot Tudn an Ti ién si
chuyén nganh Hoéa hoc hitu co.

- Ban tom tdt ludn an ¢6 phan anh trung thanh ndi dung co ban clia tuén an.
- Péng vy cho NCS bao v¢ Luén an cédp Hoc vién dé nhan bang Tién st.
Ha Noi, Ngay 24thang 42 nam 2025
Ngwdi nhan xét

sy
[

PGS. TS. Nguyén Thi Mai



VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQOC VA CONG NGHE VN Poc 1ap - Tw do - Hanh phiic
HOQC VIEN KHOA HQOC VA CONG NGHE B

Hé Néi. ngav 16 thang 01 nam 2026

' BIEN BAN CUA 1
HOQI PONG PANH GIA LUAN AN TIEN ST CAP HOQC VIEN

Ho va tén NCS: Ngb Anh Béng

Tén dé tai luan an: “Nghién ciru thanh phan hoa hoc va hoat tinh khang viém in
vitro ciia hai lodi Aglaia odorata va Aphanamixis polystachya, hg Xoan
(Meliaceae)”

Nganh: Hoéa hiru co

M s6: 9 44 01 14

Nguoi huong dan 1: PGS.TS. Phan Van Kiém - Vién Héa hoc. Vién Han 1am Khoa hoc
va Cong nghé Viét Nam

Nguoi huong dan 2: PGS.TS. Bui Hiru Tai - Vién 11oa hoc. Vién Han lam Khoa hoc va
Cong ngh€ Viét Nam

Pai biéu tham du: TS. Tran Thi Phuong Anh, Phé Giam doc Hoce vién KHCN,

Phan I:

I. Dai dién co s& dao tao tuyén bd ly do, doc quyét dinh cta Giam dbc Hoc vién

Khoa hoc va Cong nghé vé viéc thanh lap Hoi dong danh gia ludn an tién si cap
Hoc vién va d& nghi Chu tich Hoi dong diéu khién phién hop
2. Chu tich Hoi déng cong bo danh séch thanh vién co mat, thong qua chuong trinh
budi bao vé, d& nghi Thu ky TS. Nguyén Xuan Cuang théng bao cac diéu kién
chuén bi cho budi bao vé va doc ly lich khoa hoc cua NCS
Hoi ddng danh gia luan an tién si cap hoc vién cho NCS. Ngo Anh Bang duoc
thanh 1ap theo Quyét dinh sé 1359/QD-HVKHCN ngay 10/12/2025 cua Giam
déc Hoc vién Khoa hoc va Cong nghé gom 07 thanh vién, cc thanh vién hoi
dong déu co mat day du.
3. Thu ky théng béo cac diéu kién cho budi bao vé
- Da tap hop day du 07 nhéan xét luan an ctia 07 thanh vién trong Hoi dong;
- Pi c6 gidy xdc nhan ctia cac dong tac gia cho phép NCS duge sir dung bai bao;
- Luan an, thong tin tom tat vé nhiing dong goép mai cta luan an tién si duoc
dang trén trang web cua BO Giao duc & Dao Tao ngay 23/12/2025 va website Hoc
vién KH&CN ngay 18/12/2025;



- Tin vé ngay béo vé da dugc dang trén trang web cua Hoe vién KHCN neay
31/12/2025;

- Thu ky Hoi dong doc tom tit LLKH va bang diém cua NCS.
NCS c6 di cac diéu kién dé bao vé luan an tién si cdp Hoc vién

Cac thanh vién hoi dong va nhing nguoi tham du néu cau hoi hoac y kién thac
mac (néu co) vé ly lich khoa hoc va qua trinh dao tao cua nghién ciru sinh

Nghién ctru sinh trinh bay ndi dung luan an trong thoi gian khong qua 30 phut.
Khéng duoc doc ban tom tét luan an hodc vdn ban chudn bj trude

Cac phan bién doc nhan xét va dat cau hoi

6.1. Phan bién 1. PGS. TS. Vii Dinh Hoang

Cau héi 1. Cac hop chat AO05 va AO06 co ding la cac hop chét lignan khong?
6.2. Phan bién 2: PGS. TS. Hoang Lé Tudn Anh

Cau héi 2. O phan tong quan, nhom chét chinh cua ca hai loai nghién ctru déu
thé hién hoat tinh gay doc té bao tét. Tai sao NCS khéng tap trung theo hudng
nay?

Cau hoi 3. Nhém chat chinh cua méu 2 khac voi tong quan. NCS co ly giai gi
khong?

Téc gia luan an tra 1oi cac cdu hoi cua phan bién

Cau hoi 1. Thong thuong, lignan la mot nhém cac hop chit duge tao thanh tir
hai don vi phenylpropane (C¢-C;). Tuy nhién, ¢ hai hop chat AO05 va AO06 |3
dang céu truc dic biét bi mét di mot vong phenyl va cac hgp chat nay van duoc
xép vao nhom chét lignan. Viée sap xép nay ciing da duoc chap nhéan va cong
bd & trén cac tap chi quoc té uy tin,

Cau héi 2. Noi dung luan an cua NCS duge tai trg kinh phi tir nhiém vu nghién
clru cép Vién Han lam KH&CN Viét Nam ma sé NCXS01.02/22-24 tap trung
vao hoat tinh khang viém. Do do, trong khuon kho luan an cua NCS chi tap trung
nghién ctru theo hudng hoat tinh khang viém.

Céu hoi 3. Trong khudn khé ludn an, NCS chi tap trung phan tach cac hop chét
theo dinh huéng khang viém va céc phan doan tiém nang. Ngoai ra, cling o thé
do diéu kién khi hau, tho nhudng cua Viét Nam khac nén thanh phén hoa hoc
cta loai nay & nude ta cd mirc do sai khac vé ham luong cua cac 16p chat chinh
s0 v&i loai nay o trén thé gigi.

8. Cac thanh vién khéc trong Hoi dong dua ra y kién nhén xét va dat cau hoi



10.

11

8.1. PGS. TS. Nguyén Hiru Ting

Chu héi 4. Mot sd hop chat da phén lap dugc tir loai Aglaia odorata déu duoce
cong b ¢o hoat tinh gay doc té bao rat manh. NCS c6 xem xét bo sung kién nghi
nghién ciru tiép theo hudng hoat tinh nay khong?

8.2. PGS. TS. Pham Thj Tham

Cau hoi 5. Trong viéc xac dinh cau tric lap thé cia cac hop chat, NCS sir dung
ca tinh toan phd CD va tinh toan pho NMR. Liéu c6 thé dung tinh toan 1 loai
phd théi da da xéac dinh duoc chua?

Nhimg nguoi tham du cé thé dat cau hoi dé kiém tra kién thire va trinh do nghién
ctru khoa hoc cua nghién ciru sinh

Khdéng ai c6 cau hoi

Téc gia ludn an tra 161 cac cau hoi néu ra

Cau hoi 4. NCS sé bo sung kién nghi nghién ciru sau hon theo hudng hoat tinh
gdy doc té bao vai mot s6 hop chat dién hinh da phéan 1ap duoc tir loai Aglaia
odorata.

Cau héi 5. Tuy thudc vao dang cau tric cua cac hop chat ma chung ta ¢o thé su

dung céc phuong phap tinh toan pho dé xac dinh céu truc 1ap thé. Mot so cau
triic chi can tinh toan phd CD la xac dinh duge. Tuy nhién, trong khudn khé luan
an, cac hop chét co cdu truc rat phire tap va chua timg duge cong bé nén NCS
str dung két hop ca tinh toan pho CD va tinh toan phé NMR dé dam béo tinh
chinh xéc cua viéc quy két cau tric 1ap thé cia ching,

. Dai dién tap thé hudng dan phat biéu y kién bang van ban

Két thiic phan tra loi ciia NCS, céc thanh vién Hoi dong hop kin.

Phan I1: H§i dong hop riéng dé bau ban kiém phiéu, bo phiéu kin va thao luin
théng qua quyét nghi ciia Hoi dong

L

Ban kiém phiéu gdm 3 nguoi.

Trudng ban kiém phiéu: PGS. TS. Nguyén Thi Mai
Uy vién ban kiém phiéu: PGS. TS. Pham Thj Tham
Uy vién ban kiém phiéu: TS. Nguy&n Xuan Cuong

Sau khi danh gia tan thanh ludn an, nguoi bo phicu c6 thé xem xét danh gia luan
an dat loai xuat sac hay khong.
Luan an dugc danh gia xuat sac trén co so:

VisY/]

|
-
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Luan an c6 gia tri cao vé khoa hoc, cd dong pop dang ké trong, viée bo sung, phat
trién va lam phong phu thém kién thuce ly thuyét cua khoa hoc chuyén nganh,
duoc thé hién qua cac bai bao da cong bo trén cac tap chi qude té SCIE c6 uy tin
vé chét luong khoa hoc bao gdm 01 bai bao Phytochemistry, 01 bai biao RSC
Advances va 01 bai bdo Chemistry & Biodiversity vé thanh phan hoa hoc va
hoat tinh sinh hoc cdy GOi nudc - Aphanamixis polystachva, 01 bai bao
Phytochemistry vé thanh phan hoa hoc va hoat tinh sinh hoc cay Ngau tau -
Aglaia odorata. Ngoai ra, con c¢6 01 bai bao trén Vietnam Journal of
Chemistry téng quan vé thanh phan hoa hoc va hoat tinh sinh hoc chi Ngéu -
Aglaia, 01 don dang ky sang ché da duoc chap nhéan don hop 1€ tai Cuc So hiry
Tri tué vé hop chét dime sesquitecpen-ditecpen c6 hoat tinh khang viém va
phuong phép phén 1ap hop chat nay tir cay Goi nudc - Aphanamixis polystachyva,
Noi dung clia cac cong trinh déu cé nhiéu tinh méi va cé chat luong khoa hoc
rat cao, hoan toan pht hop vai véi ndi dung luédn an.

Quyét nghi ciia Hoi dong phai néu duoc cac van dé theo trinh tu sau:

Két qua bo phiéu danh gia luan an cua Hoi dong

Nhiing két luan khoa hoc co ban, nhiing diém mai, déng gop mai cua luan an
Co sd khoa hoc, dé tin cdy ctia nhing luan diém va nhig két luan néu trong
luén an

Y nghia vé Iy luén, thuc tién va nhitng dé nghi st dung cac két qua nghién ctu
cua luan an

Nhirng thiéu sot vé ni dung va hinh thire cua luan an

Mirc do dép ung cac yéu cau cua luan an

Nhiing diém can bd sung, stra chira (néu ¢6) trudce khi ndp luan an cho Thu vién
Quée gia Viét Nam

Kién nghi cua Hoi dong vé viée cong nhan trinh do va cap bang tién si cho nghién
ctru sinh

Nghi quyét ctia Hoi dong phai dugc céc thanh vién Hoi dong nhat tri thong qua
bang biéu quyét cong khai

Tét ca 07 thanh vién Hoi dong déu thong nhét va nhat tri thong qua Quyét nghi
cua Hoi dong.

. AN

SO ML



Phén III:
I. Truéng ban kiém phiéu cong bo két qua danh gid luén an
+ S phiéu phat ra: 07 phiéu.
+ S6 phiéu thu vé: 07 phiéu,
+ 86 phiéu hop 1&: 07 phiéu
+ 86 phiéu khong hop 18: 0 phiéu
+ 86 phiéu tan thanh: 07 phiéu
+ S6 phiéu khong tan thanh: 0 phiéu
+ S0 phiéu danh gi4 luan an dat loai xuét sac: 07 phiéu
2. Chu tich Hoi dong doc quyét nghi cua Hoi dong (100% thanh vién da nhat urf
thong qua)
3. Chu tich Hoi dong tuyén bd Hoi dong da hoan thanh nhiém vu va trao lai quyén
diéu khién cho Co s¢ dao tao./.

THU KY CHU TICH
TS. Nguyén Xuin Cuong GS. TS. Nguyén Vin Tuyén

XAC NHAN CUA
HOC VIEN KHO VA CONG NGHE
C VIEN KHOA HOQ XA CONG NGHY
~PHO GIAM POC
Y\QC VA 00:1’
o

HOC VIES
KHOA HOC VA

Nguyén Thi Trung



VIEN HAN LAM CONG HOA XA HOQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Doc Idp - Tw do - Hanh phiie
HQC VIEN KHOA HQC VA CONG NGHE -

Ha Noi, ngay 16 thang 01 nam 2026

~ QUYETNGHICUA
HQI PONG PANH GIA LUAN AN TIEN ST CAP HOC VIEN

Ho va tén NCS: Ngé Anh Bang

Tén dé tai luan an: “Nghién ciru thanh phian hoa hoc va hoat tinh khang viém in
vitro cua hai loai Aglaia odorata va Aphanamixis polystachya, ho Xoan
(Meliaceae)”

Nganh: Hoa hiru co

Ma s6: 9 44 01 14

Ngudi huéng dan 1: PGS.TS. Phan Van Kiém - Vién Hoa hoc. Vién Han lam Khoa hoc
va Cong nghé Viét Nam

Nguoi hudng dan 2: PGS.TS. Bui Hiu Tai - Vién Hoa hoc. Vién Han ldm Khoa hoc va
Cong nghé Viét Nam

Quyét nghi ciia Hoi dong phai néu dwoe cic vin dé theo trinh tw sau:
- Két qua bo phiéu danh gia luan an cua Hoi dong

+ S6 phiéu phat ra cho cac thanh vién: 07 phiéu

+ S0 phiéu thu vé: 07 phiéu

+ 86 phiéu hop 18: 07 phiéu

+S6 phiéu khong hop 1é: 0 phiéu

+ 86 phleu tan thanh: 07 phiéu, chiém 100 % so vdi sd phleu phdl ra.

+ S6 phiéu khéng tan thanh: 0 phiéu, chiém 0 % so véi sd phiéu phat ra.

+ Trong d6 s6 phiéu xép loai xuét sic: 07 phiéu,

- Nhimg két luan khoa hoc co ban, nhimg diém mai, dong gop méi clia ludn én
+ Tur loai Aglaia odorata da phan lap va xac dinh cau tric 13 hop chat (AOI-
AO13): bao gébm 4 hop chit méi la aglaodorata A-C (AO1-A03) va
aglaodoratm J (AO4) va 9 hop chat da biét. Ba hop chit méi AO1-AO3 c6 khung
cu truc chua timg duge cong b, duogce xac dinh la cac hop chéat khung (lavonoid
voi su thiéu hut nguyén t oxy & vi tri sd | va dong vong tao lién két C-C gitra
C-2 va C-9 va da dugc dit tén 1a cic hop chét dang 2,9- deoxyﬂavonoid Hop
chat AO1, AO2 va AO3 la cac dong phan lap thé, chi khéc nhau & céu hinh tuyét
ddi tai C-2 va C-3. Piéu nay da duoe giai quyét chinh xac nhe ap dung két h()fp
cac phuong phap tinh toan 1y thuyét khac nhau la tinh toan 'C NMR bang
phuong phap GIAO-STS va tinh toan phd ECD cho cac dang dng phéan bang
phuong phap TD-DFT r6i so sanh vdi thue nghiém. Hop chat mai AO4 ¢6 khung
flavonol-diamide [3+2] thudc nhom chét flavagline, la mot nhém chat dace trung



cta chi Aglaia. Hop chét nay c6 su thay thé nhom methoxy -OCH; bang lién két
-O-glucopyranosyl & vi tri C-6, la mét sy thay thé it gap ¢ nhoém chat nay.

+ Céc hop chit AO12 va AO13 thé hién hoat tinh rc ché manh su san sinh NO
voi cac gia tri ICso twong ung: 16,2 va 17,3 uM. Cac hop chiat AO1-A04 v
AO11 c6 khé ning (e ché vai cac gid tri ICstir 21,4 — 43.2 uM. Céc hop chat
A05, AO6, AO10 (rc ché rat yéu véi gia tri ICsy trong khoang tir 66,5 dén 82,4
#M. Céc hop chét con lai khéng thé hién hoat tinh do ICsq 16n hon 100 4M.

+ T loai Aphanamixis polystachya da phén lap va xac dinh céu tric 23 hop chat
(AP1-AP23): bao gom 12 hop chit méi 1a aphanapolystachone A-C (API1-
AP3), aphanamixionolide A-E (AP4-AP8), |I-methoxysawaranospiroride
(AP9), 6a,9E,10,13-tetrahydroxymegastigmane-3-one (AP10), |1-hydroxy-
aphanamixin B (AP11), (2Z,6F,13E)-2.6,13-triene-11,15-dihydroxyphytanic
acid (AP12) va 11 hop chat da biét. Cac hop chit méi AP1-AP3 la cac dime
sesquiterpene-diterpene, do sy két hop cua | phan tu guaia-1.4.5-triene
sesquiterpene va 1 phdn tr nemoralisim diterpene tao thanh. Kiéu dimer
sesquiterpene—diterpene nay la mét khung cau tric chua timg duoc cong bd &
bt ky loai thuc vat c6 mach nao. Céc hop chit méi AP4-APS 1a cac dan xudt
diterpene lactone mach hd. Cac hop chat nay 1a su két hop cua cac phan cdu tric
nhu cdc nhém y-lactone/d-lactone, nhém furan-3-one ciing nhu ¢6 su xuat hién
cua cac nguyén ti chlorine. Pay la khung cau tric hiém gap trong tu nhién. Bon
hop chat méi con lai bao gom mét hop chét phenolic (AP9), mot hop chat
megastigmane (AP10) va hai hop chat diterpene mach ho (AP11-AP12). Céu
hinh tuyét dbi cta cac hop chét méi da duge xac dinh bang phd ECD thue
nghiém va so séanh vdi ECD tinh toan ly thuyét theo phuong phap TD-DFT,

+ Céc hop chit AP1-AP4, AP6-8, AP12 va AP1S thé hién kha nang (e ché
manh su san sinh NO véi céc gid trj ICsgtir 1,7 — 20,5 M. Cac hop chat APS,
AP9, AP11, AP13, AP14, AP20 va AP22 c6 kha nang (¢ ché vai cac gia tri
ICsotlr 31,1 dén 92,4 uM. Cac hop chét con lai khéng thé hién hoat tinh do 1Cs,
I6n hon 100 #M. Dic biét, ba hop chat AP1-AP3 thé hién tac dung (rc ché san
sinh NO t6t nhét véi cac gia tri ICs) lan luot 1a 1,7 £0,2,3,0 £ 1,5 va 5,3 £ 03
#M nhé hon nhiéu so vai chat déi chiang duong L-NMMA (ICsq = 31.5 + 2.6
#M). Ba hop chat AP1-AP3 tiép tuc duge nghién ciru sdu hon vé anh huong cua
chiing dén céac yéu t6 gay viém gom iNOS, 11.-6, va TNF-a. Hai hop chat AP1
va AP2 da Grc ché tot INOS & ca hai mirc ndng dé 2 uM va 10 uM. Trong khi do.
hop chat AP3 thé hién rd hoat tinh Gc ché iINOS nhung khong phu thudc vao céc
muc nong dd thir nghiém. Dénh gid anh hudng cuia céc hop chat AP1-AP3 16i
su san sinh cytokine I1.-6 va TNF-o cho thay ca ba hop chét nay déu thé hién tac
dung trc ché san sinh 1L-6 & ca ba nong dé thu nghiém. Tuy véy ba hop chét nay
khong gy anh huong dén su san sinh TNF-a trong cac nong do thu nghiém. [
d6 c6 thé nhén thay ba hgp chit AP1-AP3 c6 anh hudng chon loc déi vai céc
yéu td gy viém khéac nhau.
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Co s& khoa hoc, do tin cay cua nhing luan diém va nhimg két ludn néu trong
luan an

Lanh thd Viét Nam nam trong vung khi hau nhiét doi gidé mua; ¢6 tor 3/4 dién
tich ctia ca nude 13 rimg nui tring diép, dia hinh chia cat nén diéu kién khi hau
cling rat da dang, co nhiéu tiéu vung khi hau kha dac trung. Theo ude tinh, Viét
Nam c6 khoang gan 13000 loai thure vat bac cao c6 mach vai hon 4000 loai duoc
sir dung lam thude. Trong d6 ho Xoan (Meliaceae) gém khoang 50 chi va 600
loai trén thé gidi, riéng ¢ nudce ta da ghi nhan dugc hon 40 loai, phan bo chu yéu
tai cac khu vuce rung nhiét doi. Cac loai thuoc ho Xoan c6 thanh phfm hoa hoc
phong phu déc biét 1a cac hop chét tritecpen, limonoit, flavonoit da dugc cong
b6 thé hién nhidu hoat tinh sinh hoc dang quan tam nhu gay doc té bao ung thu,
khéng viém, chdng oxi hoa, khang khuan... Trong ho nay, chi Ngau (Aglaia) da
duoc cong bd la ngudn doi dao cua cac hop chat rocaglamide - mot nhom
flavagline dac trung vdi hoat tinh e ché su tang sinh cua té bao ung thu va dicu
hoa mién dich va chi Goi (Aphanamixis) c6 chira cac hop chat limonoit va
tritecpen ¢ céu truc hay va ¢ tiém nang vé hoat tinh sinh hoc. Tuy nhién, cac
nghién clru trong nudc vé 2 chi thye vét nay van con roi rac va thiéu hé t]16ng.
Do dé, viéc nghién clru vé thanh ph@m hoa hoc va hoat tinh khang viém in vitro
cua hai loai Aglaia odorata va Aphanamixis polystachya 1a can thiét, ¢6 tinh thoi
su, y nghia khoa hoc va thuc tién cao, gop phin tao co so khoa hoc dé dinh
hudéng cac nghién ctru khai thac va st dung sau nay. Nhimg ludn diém va nhimg
két ludn néu trong luan an déu cé so s khoa hoc ro rang va dam bao do tin cdy.

Y nghia vé ly luan, thuc tién va nhtmg dé nghi st dung cac két qua nghién ctu
cua luan an

+ K&t qua cua luén an bé sung vao co s¢ dir liéu vé thanh phan héa hoc cua hai
loai loai thue vét la Aglaia odorata va Aphanamixis polystachya, bo sung thém
danh muc céac hop chat méi ¢6 nguon goc tu thue vat.

+ Két qua danh gia hoat tinh sinh hoc la co so dé dinh hudng cho cac nghién ciu
sau hon, nghién cuu Urng dung cting nhu phat trién san pham tur 2 loai thuc vat
nay.

Nhirng thiéu sot vé ndi dung va hinh thirc cua luan an

+ Bang tong hgp cac chat cudi mdi phéan xac dinh cau tric nén cha thich ro chat
maoi.

+ B sung thém md ta tom tat phuong phap tinh toan 1y thuyét.
+ Phan két luan nén viét ngan gon hon.
+ Phén kién nghi can b sung thém hudng nghién ciru hoat tinh gay doc té bao.

+ Chinh stra cac 161 in an.
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Murc do dap ung cac yéu cau cua luan an

Luén an da thuc hién khdi lugng cong viée 1dn, két qua thu duge cé ham lugng
khoa hoc va co tinh maoi cao, phu hop voi chuvon nganh dao tao. I\et qua dat
duoc cua ludn én dap (mg xuét sic cdc yéu cau ctia mot ludn an I ién si, nganh
Héa hitu co va phii hop vai quy dinh clia Bo gido duc va déo tao vé dao tao trinh
do tién si.

Nhirng diém cén bd sung, stra chira (néu c6) trude khi ndp luan an cho Thu vién
Quoc gia Viét Nam

NCS cén tiép thu va hoan thién luén én theo cdc y kién dong gop cia cac thanh
vién trong hdi dong trudce khi ndp luan an cho Hoc vién va cho Thu vién Quoc
gia Viét Nam.

Kién nghi ctia Hi dong vé viéc cong nhan trinh do va cap bang tién si cho nghién
cuu sinh

Hoi dong kién nghi Hoc vién Khoa hoc va Cong nghé cong nhén trinh do va cap
bang ti€n si cho nghién ctru sinh Ngo6 Anh Bang sau khi hoan thién ludn an theo
cac gop y cua hoi dong va hoan tat cac thu tuc khac theo quy dinh.

Nghi quyét phai ghi rd s6 thanh vién Hoi dong nhat tri thong qua bang bi¢u quydét
cong khai

S6 thanh vién Hoi dong nhat tri thong qua: 07 thanh vién (100%)./.

THU KY CHU TICH
e
TS. Nguyén Xuin Cudng GS. TS. Nguyén Vin Tuyén

XAC NHAN CUA
HOQC VIEN KHQ/ A CONG NGHE
KHQA HOEY 6K

Nguyén Thi Trung



(Mdu 6-HV-Bén gidi trinh chinh sira, b6 sung cip HV)

VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM

KHOA HOC VA CONG NGHE VN
HOQC VIEN KHOA HQC VA CONG NGHE

Pic lap - Tw do - Hanh phiic

BAN GIAI TRINH CHINH SU'A, BO SUNG LUAN AN TIEN ST
CAP HQC VIEN

Ngay 16 lhang 01 nim 2026, Hoc vién Khoa hoc va Cong nghq: da tb chirc ddnh
gia ludn 4n tién si cdp Hoc vién cho nghién ctru sinh Ng6 Anh Béng theo Quyét dinh
s6 1359/QD-HVKHCN ngay 10 thang 12 nam 2025 ctia Gidam dbc Hoc vién.

Pé tai: “Nghién ciru thanh phan hod hoc va hoat tinh khéng viém in vitro cua
hai loai Aglaia odorata va Aphanamixis polystachya, ho Xoan (Meliaceae)”

Nganh: Héa hitu co, M s6: 9 44 01 14
Nguoi huéng din khoa hoc: PGS.TS. Phan Vin Kiém
PGS.TS. Bui Hitu Tai
Theo Bién ban ciia Hoi ddng, NCS phai bd sung va chinh sira luan 4n céc diém

sau day:

STT | N¢i dung @ nghij chinh sira, bo sung

Noi dung da dugec chinh sira, bo sung
(Ghi ¥3 56 trang/chiong/muc... dé dwoc
chinh sira)

I Béang tdng hop céc chit cudi mdi phan xac
dinh cAu tric nén cha thich 1o chét méi

NCS da chii thich cdc hop chit méi trong
bang tdng hop céc hop chat phéan lap dugc
tir loai A. odorata (trang 84/Chuong 3/Muyc
3.1.1.14) va loai A. polystachya (trang
124/Chuong 3/Muc 3.1.2.24)

: Bb sung thém mo ta tom tit phuong phap
tinh todn Iy thuyét

NCS da bd sung phdn md ta céc phuong
phap tinh todn ly thuyét phdé ECD va
phuong phép tinh toan ly thuyét *C NMR
(trang 35,36/Chuong 2/Muc 2.2.2)

3 Phin kién nghi cin bd sung thém hudng
nghién cru hoat tinh gay doc té bao

NCS di bd sung, 1am rd thém phan “Kién
nghi” trong Luén én (trang 133/Muyc “Kién
Nghi”)

4 Phin két luan nén viét ngén gon hon

NCS di chinh stra lai phan Két luan ngan
gon hon theo ¥ kién ctia Hoi dong

(trang 130,131/Muc “Két luan va Kién nghi)




5 Chinli stra cdc 13i in 4n

NCS da ra soat, kiém tra va chinh sua lai céc
16 in &n gap phai trong toan bd Ludn én

Nghién ctru sinh chin thanh cam on Quy thdy, c6 trong Hoi ddng dénh gia luén
&n tién sT cAp Hoc vién d& goép v va tao co hdi cho NCS hoan thién ludn 4n ctia minh.

Xin tran trong cam on./.

TAP THE HUONG DAN

Ha Nogi, ngay 21 thang 01 nam 2026

NGHIEN CU'U SINH

PGS.TS. Phan Vin Kiém PGS.TS. Bui Hitu Tai Ngb Anh Biing

Nguyén Thi Trung

CHU TICH HQI PONG

GS.TS. Nguyén Vin Tuyén




