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LOI CAM DOAN
Tbi xin cam doan day 1a cong trinh nghién ctru cua riéng t6i dudi su hudng dan
khoa hoc cia PGS.TS Nguyén Qudc Vwong va TS. Nguyén Lé Tuén, cic két qua
nghién ctru dugc trinh bay trong luan én la trung thyc, khach quan va chua tung dugc ai

cong bd ¢ bat clr cong trinh nao khéc.

Ha No6i, ngay  thang nam 2023

Téc gia ludn an

H6 Vin Ban



LOI CAM ON

Luan an nay dugc hoan thanh tai Vién Hod sinh bién, Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam.

Véi long biét on sau sic, ti xin bay to 1ong biét on t6i PGS.TS Nguyén Quéc
Vuong va TS Nguyén Lé Tuin, nhitng ngudi thay da tan tinh huéng dan, hét 1ong chi
bao va tao moi diéu kién gitip d& toi trong thoi gian 1am ludn 4n.

T6i1 xin trdn trong cam on Ban lanh dao Hoc vién Khoa hoc va Cong ngh¢ da
quan tam, giap do va tao moi diéu kién thuan 1oi cho toi trong sudt qua trinh hoc tap va
nghién cuu.

Tbi xin chan thanh cam on sy quan tAm giup d& cua tap thé Phong Cong nghé
hoa duge- Vién Héa sinh bién di gitip d& va chi bao t6i trong qud trinh 1am luan 4n tai
day.

Tbi xin bay t6 1ong biét on téi Lanh dao Vién Héa Sinh Bién va quy thay co da
tao diéu kién, gitip d& t6i trong qud trinh hoc tip va nghién ctru dé hoan thanh luan 4n
cua minh.

T61 xin chan thanh cam on Ban Giam hiéu va Khoa Khoa hoc Tu nhién- Pai hoc
Quy Nhon da giup do va tao moi diéu kién toi da dé toi c6 thé hoc tap tdt va hoan thanh
luan 4n tién si ding muc tiéu dé ra.

Luan &n nay dugc hd tro kinh phi va thyuc hi¢n trong khuén kho dé tai thudc Vién
Han 1am Khoa hoc va Cong nghé Viét Nam, huéng “Pa dang sinh hoc va céac chét c6
hoat tinh sinh hoc”, ma sb dé tai VAST 04.04/18-19 do TS Trinh Thi Thanh Van lam
chu nhiém.

Cubi cling toi xin bay to long biét on sdu sac dén nhig ngudi than trong gia
dinh, ban b¢ va dong nghiép da dong vién va gitp d& tdi trong sudt qua trinh hoc tap va

nghién cuu.

Tac gia

Ho Viin Ban
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1
MO PAU

Cung véi su phat trién khoa hoc ki thuit, con ngudi hién nay ddi mit véi khong
it thach thirc vé 6 nhiém moi trudong va dich bénh, trong d6 bénh ung thu di va dang
duoc dac biét quan tam. Theo td chirc Y té thé gioi (WHO), ) luong nguoi mic ung
thu trén toan thé giéi ngay cang ting va sb nguoi tr vong cang nhiéu. Nam 2018, s6
ngudi tir vong wdc tinh gan 9,6 triéu nguoi. Viét Nam c¢6 165000 ca méic ung thu méi
va trung binh 115000 ngudi chét vi ung thu mdi ndm [1]. Cac phuong phap diéu tri
ung thu maéi s dung cac thiét bi hién dai va cac thude diéu tri ung thu moi da khong
ngirng phét trién nhim dap tng nhu cau chita bénh cho con ngudi. Tuy nhién, viéc
str dung cic thude tong hop héa hoc trong diéu tri ung thu thudng gay ra céc tic dung
phu. Do do, viéc tim kiém phat hién cac hoat chét c6 hoat tinh khang ung thu tir thuc
vt nhim tao ra céc loai thudc chira ung thu mai c6 gid, tri an toan, hiéu qua va it tac
dung phu ludn ludn 1a yéu cau cip thiét.

Viét Nam 12 mot nude nam trong ving khi hau nhiét déi gié mia nén c6 hé
thuc vat da dang va phong phu, udc tinh, c6 khoang gﬁn 13000 loai thuc vat bac cao
trong d6 c6 khoang hon 4000 loai dugc str dung lam thudc. Do su da dang vé thanh
phén, chung loai, ngu@)n duogc liéu cua Viét Nam da dugc str dung rong rai tu lau doi
dé chira bénh va nhiéu hoat chat duoc phat hién tir thuc vat da dugc phat trién thanh
thudc.

Ho B hon (Sapindaceae) va ho Diép ha chiu (Phyllanthaceae) 1a 2 ho 16n v6i
nhiéu loai thudc céc chi khac nhau thé hién nhiéu hoat tinh sinh hoc da dang qui bau,
trong do nhiéu hoat chat da duoc st dung cho viéc diéu tri cac bénh nan y.

Qua trinh sang loc cac dich chiét tir tham thuc vat Viét Nam thudc chuong
trinh hop tac Phép - Viét di phat hién ra nhiéu loai c6 nhiing hoat tinh sinh hoc gia
tri. Trong do, cac dich chiét ethyl acetate tur 14 cua loai Amesiodendron chinense
(Merr) Hu thudc ho B6 hon (Sapindaceae) (rc ché 100% té bao ung thu tuyén thuong
than SW13 ¢ néng do 1 ug/mL; va tu 14 cia loai Baccaurea sylvestris (Lour) thudc
ho Diép ha chéu trc ché 11,3% dong té bao ung thu biéu mod KB tai ndng do 1 ug/mL
va ic ché 100% té bao ung thuw SWI13 tai nong d6 5 pg/mL [2]. Hai loai
Amesiodendron chinense (Merr) Hu va Baccaurea sylvestris (Lour) chua tirng duoc
nghién ctru ca trong nude va trén thé gidi, vi vay rat can thiét cho viéc nghién ciru

thanh phﬁn hoé hoc cling nhu hoat tinh sinh hoc dac bi¢t 1a hoat tinh chéng ung thu
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ctia chung nham tim kiém va phat hién ra nhitng hoat chat ngudn gdc tir thuc vat cé
hoat tinh chdng ung thu cao. Trén co s tinh cip thiét va két qua sang loc cac hop
chét c6 hoat tinh sinh hoc tir thuc vat Viét Nam, ching tdi chon dé tai 1a “Nghién
ciru thanh phan héa hoc va danh gia hoat tinh giy ddc té bao ciia hai loai
Amesiodendron  chinense  (Sapindaceae) @va  Baccaurea  sylvestris
(Phyllanthaceae)”.

Muc tiéu cua luan an:

- Xac dinh thanh ph'?ln hoéa hoc loai Amesiodendron chinense (Merr.) Hu ho
B6 hon (Sapindaceae) va loai Baccaurea sylvestris Lour ho Di¢p ha chau
(Phyllanthaceae).

- Panh gia hoat tinh gy doc té bao ciia mot sd hop chat phan 1ap dugc.

C4c nodi dung chinh ctia luan an nhu sau:

- Thu hai va dinh tén mau thuc vat 2 loai A. chinense va B. sylvestris.

- Tién hanh chiét va phan 1ap thanh phan hoa hoc cta loai A. chinense va loai
B. sylvestris.

- Tién hanh x4c dinh cu tric ciia cdc hop chat phan 1ap bang cac phuong phap
pho hién dai.

- Thir hoat tinh gy doc té bao cta céc cao chiét va mot sé hop chat phan lap

duogc trén 4 dong té bao ung thu KB, Hep-G2, LU, MCF-7.
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CHUONG 1: TONG QUAN
1.1. Ho Bo hon (Sapindaceae) va chi Amensiodendron
1.1.1. Ho Bé hon
Ho b6 hon (Sapindaceae) 1a mot ho thyc vat trong bo B6 hon (Sapindales). Ho
nay c6 khoang 138 chi véi khoang 1858 loai. C4c chi 1én nhat trong ho nay bao gom
chi Serjania, Paullinia, Allophylus va Acer. Cac loai thudc ho nay la nhirng loai thuc
vat c6 hoa c6 dugc phan bd & nhiing vung 6n doi va nhiét doi. Vé dic diém sinh hoc,
14 cta cac loai thudc céc chi khac nhau thuong cé hinh dang khéc nhau. Thong thuong
14 moc xen k& theo hinh xoan ¢ trong khi dé 1a ctia cac loai thudc chi Acer, Aesculus
va mot sd chi khéc thi moc nguoc lai. Hoa thi nhé va thuong don tinh. Qua chin

c6 thé bui hodc kho [3].

1.1.2.Chi Amensiodendron

1.1.2.1. Phdn loai
Gioi: Thuc vat
Nganh: Magnoliophyta
Lop: Eudicots
B6 (ordo): Sapindales
Ho (familia): Sapindaceae
Chi: Amensiodendron

Theo “The plant list”, chi Amensiodendron c6 3 loai tén 1la Amensiodendron
chinense (Merr.) Hu (A. chinense), Amensiodendron integrifoliolatum H.S.Lo (A.
integrifoliolatum) va Amensiodendron tienlinense H.S.Lo (A. tienlinense).
1.1.2.2. Phéan bé va ddc diém thue vir chi Amensiodendron

e Phdn bo

Ca 3 loai A. chinense, A. integrifoliolatum va A. tienlinense cua chi
Amensiodendron thudc ho B hon (Sapindaceae) déu phan bd chu yéu & chau A.
Trong d6, loai A. chinense 1a loai phd bién nhat phan b & mién Nam Trung Qudc,
dao Sumatra (Indonesia), Lao, Malaysia, Myanmar, Thai Lan va Viét Nam. O Viét
Nam loai A. chinense dugc goi l1a truong mat hay truong ngan, truong sang. Tai Vit
Nam, loai truong sing phan b tir Quang Tri dén Binh Dinh 12 loai than gd, cao 20m

dén 30m, d3 duoc dua vao sich d6 Viét Nam nam 1996 [4].
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Niam 2007, tac gia Ha Minh TAm va cong sy di phat hién va bo sung thém loai
A. tienlinense vao hé thuc vat Viét Nam. Nhu vay, tai Viét Nam hién nay, chi
Amensiodendron c6 hai loai d6 1a A. chinense va A. tienlinense [5].

e DPac diém thuc vat cua cdc loai thuoc chi Amensiodendron

Vé dic diém sinh hoc, céc loai cta chi Amensiodendron déu thudc dang loai
than gd, chiéu cao khoang tir 25-30 m, dudng kinh khoang 30-60 cm. Mép 14 thudng
c6 khia hay ring, vé qua thudng nhin nheo hay c6 nét san. Hat c6 tir y bao quanh rén
hat [6].

1.1.3. Loai truwong sang (Amesioddendron chinese)

Loai truong sang (tén goi khac 1a truong mat, truong ngan), tén khoa hoc:
Amesiodendron chinense (Merr.) Hu thudc ho Sapindaceae.

La loai dai mdc cao dén 25m, gbe to 50 cm, nhanh non c6 16ng vang. Vé dic
diém sinh hoc cua loai nay nhu sau: 14 phu khong 16ng, lang, bia c¢6 rang thap, thua,
day tir tir hep cuéng. Chum tu tén, hoa tring, thom. Canh hoa: 5, tiéu nhuy: 8, nodn
sao: 2 buéng. Trai to 15-20 mm, ¢6 deo, hot cao 17mm, c6é mau nau [7].

1.1.4. Ung dung trong y hoc cé truyén va gid tri ciia mgt sé lodi trong ho Bé hon
(Sapindaceae)
1.1.4.1. Chi Sapindus

Ho B4 hon (Sapindaceae) c6 nhiéu loai dugc str dung dan gian, trong d6 chi
Sapindus 1a chi mang t€n ho c6 3 loai dugc ing dung trong dan gian la S. mukorossi,
S. trifoliatus va S. Saponaria véi thanh phan héa hoc chinh dic trung 13 16p chat
saponin [8]. Loai S. saponaria duoc st dung 1am ciy thude truyén théng & chau My.
Qua cua loai nay dugc dung dé chira loét, vét thuong va khang viém. 2 loai con lai
dugc sir dung lam thudc & cac nude bong Nam A, ca 3 loai déu duoc st dung lam
céc chét tay rira. Mit khdc, qua cta loai S. saponaria duge sit dung 1am thudc chira
ung nhot, hoac thudc boi bén ngoai vét thuong, vét 10ét, chd bi viém, sung téy [9].
V6 qua cua loai bd hon (S. Mukorossi) c6 rat nhiéu cong dung nhu dung lam thudc
long dom déng thoi 1a nguén nguyén li¢u chét hoat dong bé mit tu nhién. Hat dugc
ung dung dung lam chét téy rira, dau g0i trur sau hai va trong diéu trj bénh nhu thude
chita ddng kinh, bénh vang da, v.v...[10]. Qua cua loai S. trifoliatus cling co6 nhiéu tdc
dung nhu 1am thudc bo, thubc chita hen suyén, chéng vdy nén, diét con trung,

v.v....[11].



1.1.4.2. Chi Dodonaea

Chi Dodonaea 13 mét chi thudc ho Bd hon ¢6 nhiéu loai d duoc ung dung trong
y hoc cb truyén. Trong s6 d6 c¢6 5 loai D. viscosa, D. angustifolia, D. spatulate, D.
polyandra va D. ceratocarpa 12 nhimg loai phd bién va c6 nhiéu Gmg dung nht. Thanh
phan héa hoc chinh ciia céc loai thude chi Dodonaea bao gdm cic saponin, céc flavonoid,
céc terpenoid, va cdc dan xuit ctia ching. Hoat tinh phd bién & cdc loai nay bao gdm
hoat tinh khang viém, khang khuan, chéng oxi héa, chéng tiéu dudng, bao vé gan, chdng
sOt rét. Ngoai ra cac loai nay dugc str dung trong dan gian dé diéu tri cdc bénh coi xuong,
viém nhiém, dau thin, dau hong, ky sinh tring dudng rudt, mun rop, bong vét thuong,
thap khép, ho, dau lung, dau riang, bong da, nhiém tring da, khéi u va chita lanh vét
thuong [12].
1.1.4.3. Chi Litchi

Qua vai tir loai L. chinesis thudc chi Litchi 1am thuc pham d6 uéng nhu nudc tréi
ciy két hop voi mat ong, ruou vang, mit. Mat khac, qua vai giau kali duoc dung dé bao
vé gan, tim mach, chong nhiém doc té bao, chéng ung thu, chong virtit, chong ting duong
huyét [13].
1.1.4.4. Mt 56 chi khdc

Mot s6 loai khéc c6 gid tri sir dung cao trong doi séng hang ngay nhu 14 ciia loai
Paullinia pintana thudc chi Paullinia ciia ho B6 hon & Dong Phi ¢6 tac dung diéu tri ran
can, bénh dai, bénh tAm than va céc bénh vé mat. R& cay thi c6 tac dung chira tri mot s6
bénh nhu bénh 14u, té liét, bénh sot rét, bénh cham, v.v... Goc ciy sic nudc udng chdng
nén va budn ndn [14]. La va hat cta loai Koelreuteria paniculata Laxm thudc chi
Koelreuteria dugc sir dung 1am 1am chat khang khuan, khang nam va thudc trir siu
[15].

Nhu vy, ho B6 hon c6 rat nhiéu loai dugc sir dung trong y hoc ¢ truyén cho
viéc diéu tri cdc bénh vé viém nhiém, tim mach va duong huyét.
1.1.5. Thanh phén héa hoc ciia cdc lodi thuéc ho Bé hon

Do ¢6 nhiéu hoat tinh sinh hoc ly, cac loai thudc ho Bd hon cling dugc nghién
ctru nhiéu vé thanh phan hoa hoc. Cic cong bd vé céc loai thudc ho B6 hon cho thiy
thanh phan héa hoc ciia céc loai thudc ho nay rat phong pht bao gdm nhiéu 16p chat
khac nhau nhu saponin, flavonoid, clerodane, triterpenoid, sesquiterpene glucoside,

V.V...



1.1.5.1. Lép chdt saponin

Saponin 14 16p chét chinh trong ho Bd hon ¢6 ciu tric gdm mdt aglycone 1a
céc steroid hodc céc triterpene két hop v&i mot hodc nhiéu phan tir duong. Cac hop
chét saponin c6 mat hau hét & céc loai thuc vat thudc ho B6 hon trong cac bd phan
cua cdy nhu than, 14, canh, ré va hoa. Mot lugng 16n saponin dugc tim théy O cac loai
chi Sapindus 12 chi 16n nhit thudc ho Bo Hon va thudng gip nhit ¢ cac loai nhu S.
saponaria, S. mukorossi. va S. emarginatus, ngodi ra ciing duoc tim thdy & mot sb
loai nhu Nephelium maingayi, D. butyracea.

Nam 2001, tr vo cua loai S. emarginatus, Kanchanapoom T. va cOng su
da phan 1ap duoc 8 loai hop chét saponin 1a sapindoside B (1), hederagenin 3-
O-(2-0-acetyl-B-D-xylopyranosyl)-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranoside (2), mukurozi-saponin E1 (3), hederagenin 3-0-(3,4-di-O-
acetyl-B-D-xylopyranosyl)(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-
arabinopyranoside (4), 23-0-acetyl-hederagenin  3-0-(4-O-acetyl-p-D-
xylopyranosyl)-(1—3)-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranoside
(8), prosapogenin CP3 (6), oleanolic acid 3-O-(4-0O-acetyl-B-D-xylopyranosyl)-
(1—>3)-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranoside (7),
mukurozioside Iib (8). Trong d6 c6 3 hop chit acetyl saponin médi c6 cau tric

kiéu hederagenin 1a 2, 5, 7 [16].

OH
HO£°WO
Ry Ry, Ry Ry 0
1 H H H OH Me 0
2 Ac H H OH HO—LrQMe——q
3 H H Ac OH Ho  1HO X
4 H Ac Ac OAc OH HO oy [
5 H H Ac  OAc OH
6 H H H H
7 H H Ac H @WO

(e}
o
Me 0 0
HO Me 0
HO HO
OH  Ho
OH
8

Nam 2004, tir than cta loai Nephelium maingayi, Aiko Ito va cong su da phan

lap duoc 9 hop chét saponin gom cdc nephelioside I-VI (9-14), va 7a-methoxy
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erythrodiol (17) 12 nhitng hop chat mdi, hai chat con lai da biét 12 erythrodiol (15),
maniladiol (16) [17].

R R, Rs Ra ” Ri RZO 53 R42
p H B-OH H 2
—xyl Gl 3 Xy[-Glc
9 H H CH,0H g'Arac X‘Ara
10 H H CHOH  -GIc%Glc 14 H B-OH  CHs —-GIcGle
3Ara 3 Ara
1 H H  CH,OH 3
2 —xyFeiéac 15 H H CH,0H H
12 aOMe H CH,OH —GIc%GI
R40 a 2 lc.Gle 16 H B-OH  CHs;
17 p-OMe H CH,0H H

Cling tu loai S. mukorossi, Huang va cong su da phan 1ap ra 5 loai hgp

chit saponin kiéu tirucallane mdi 12 cdc sapinmusaponin F-J (18-22) [18].

18 Ry=GLcg-Rha R, =p-OCHj;

19 R;=GLcg-Rha R, =a-OCHjz

20 R4y=GLcy-Rha Ry =0-OCHj
»-Rha

21 R4= GLc45 R, = B-OCH
Tha 27 P 8
.Rha

22 Ry= GLc% R, = 0-OCHs
Tha

Niam 2010, tir cao chiét n-BuOH loai D. butyracea va S. Mukorossi, Supradip
Saha va cong su phan lap dwoc 5 hop chat saponin méi bang HPLC gom 16-
hydroxyprotobassic acid (23), diploknema saponin MI-III (24-25), hederagenin (26), va
SM-I (27) [19].

HO
R,0 R,0
HOH,C HOH,C
R Rs
2z H 2 1 ¥

24 Glc-Glc Ara-Xyl-Ara
25 Glc-Glc Ara- Xyl - Ara- Api

27 Xyl(Oac) -Ara - Rha Glc - Glc - Rha
1.1.5.2. Lép cht flavonoid
e Lop chit flavonoid don gian

Céc hop chét flavonoid duogc phan 1ap tr rat nhiéu loai thudc ho B6 hon ¢6 cau
trac da dang va c6 nhiéu hoat tinh sinh hoc quy b4u. Nhitng hop chat nay thé hién
hoat tinh sinh hoc cao nhu hoat tinh chéng oxi héa, hoat tinh khang khuén, vv....

Nam 2001, tu 14 loai Koelreuteria paniculata, Mahmoud va cOng su da
phan 1ap duoc 2 flavonoid la 6,8-dihydroxy-afzelin (28) va afzelin 3-O-gallate
(29) [20]. Nam 2010, tu than cua loai D. viscosa, Hong Mei Niu va cong su da

phén 1ap duoc 3 hop chat prepylated flavonoid 1a 5,7,4'-trihydroxy-3',5'-di(3-
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methylbut-2-enyl)-3,6-dimethoxyflavone (30), 5,7,4'-trihydroxy-3'-(4-
hydroxy-3-methylbutyl)-5'-(3-methylbut-2-enyl)-3,6-dimethoxyflavone (31),
aliarin (32) trong d6 hop chat 30 va 31 12 hai hop chat méi [21].

Ciing tir loai D. viscosa, Teffo va cong su dd phan 1ap duoc 5 hop chit kaempferol
g6m 3,5,7-trihydroxy-4'-methoxyflavone (33), 5,7,4'-trihydroxy-3,6-dimethoxyflavone
(34), 5,7-dihydroxy-3,6,4'-trimethoxyflavone (santin, 35) va 5-hydroxy-3,7.4'-
trimethoxyflavone (36), 3,4',5,7-tetrahydroxy flavone (kaempferol) (37) [22].

Ry R4 R, R; R4
33 OH H OH OMe
34 OMe OMe OH OH
35 OMe OMe OH OMe
36 OMe H OMe OMe
37 OH H OH OH

Ttr dich chiét 14 cua loai D. angustifolia, Osmosa va cong su da phan lap duoc
mot s6 hop chat flavonoid gdm 2 hop chét cii 1a 36, 37 va 6 chat méi bao gdm
5-hydroxy-3,6,7,4'-tetramethoxyflavone (38), 7,4'-O-dimethoxyflavone
(39), kumatakenin (40), penduletin (41), ayanin (42), rhamnocitrin (43)

[23].
O OMe OMe
MeO O Ol OMe MeO O MeO
MeO
OH O OH O
OH OMe OH
O O MeO O O Meo

OH O

o)
Nam 2011, tir 14 va than cta loai D. polyandra (mét loai cay thdo dugc truyén

MeO O
MeO
OH

OO
I

o]

théng & Australia), Simpson va cong sur da phan 1ap dugc 6 hop chat flavonoid gdm 30,
5,74 -trihydroxy-3'(3-methylbut-2-enyl)-3-methoxy flavone (44), 5,7-dihydroxy-3'(3-
methylbut-2-enyl)-3,4'-dimethoxy flavone (45), 5,7,4'-trihydroxy-3',5'(3-methylbut-2-
enyl)-3-methoxy flavone (46) va 5,7-dihydroxy-3'(3-methylbut-2-enyl)-3-6,4'-
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trimethoxy flavone (viscosol, 47), 5,4'-dihydroxy-3,7-dimethoxyflavone (48) trong do 3
hop chat mai 1a 44-46 [24].

44RR,R"=H
45 R=CH3, R', R" = H

46 R=H, R'= JJ:<< R"=H

30 R=H, R'= R" = OCH,
47 R=CHj; R'=H, R" = OCH,

Nam 2012, tir canh cua loai D. viscosa, Lai Bin Zhang va cong sy da phan 1ap
dugc 17 flavonoid (49-64) trong d6 c6 nhém chat dodoviscin A-J (49-58) méi va 7
hop chét da biét 1a: 5,7,4'-trihydroxy-3',5'-bis(3-methyl-2-buten-1-yl)-3-3-
methoxyflavone (59), 5,7,4'-trithydroxy-3',5"-bis(3-methyl-2-buten-1-yl)-3,6-
dimethoxyflavone (60), 5,7,4'-trihydroxy-3’-(4-hydroxy-3-methylbutyl)-5'-(3-
methyl-2-buten-1-yl)-3,6-dimethoxy-flavone (61), sakuranetin (62), blumeatin (63),
34, va isokaemferide (64) [25].

HO,
J—{OH
52 R'= OCH; R? =
<
53R'=HR2=—"
"
55R"=OCH; R% =

_/—<OH
56 R' = OCH; R% =
57R'=HR2 = f<
AOH

58 R' =OCH; R? =
59 R'=0CH;3 R% =

OH

1
R OH

OH O
62 R'=R3=H,R?=0OH 34 R=0CH;
63 R"=R%®=0H,R?2=H 64 R=H

Nam 2014, tur 14 cua loai D. angustifolia, Omosa va cong su da phan 1ap duoc
11 flavonoid gdbm 5 chat méi: 3,5-dihydroxy-4',7-dimethoxyflavone (65), 3,4',5,7,
tetrahydroxy-6-methoxyflavone (66), pinocembrin (67), 3.4',5-trihydroxy-3',7-
dimethoxyflavone (68), 5,4'-dihydroxy-7-methoxyflavanone (69) va 6 chat cii 35, 36,
40, 41, 43, 64 [26].
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OMe OH OH OH
g @gg ©;9
OH O OH O OH O OH O

65 66 68 69

Nam 2015, tir bd phan canh cua loai D. viscosa, Akhtar Muhammad va cOng
su phan 1ap duoc 12 flavonoid trong d6 ¢6 9 hop chat méi (70-78) gdm viscosine
(70), 6,7-dimethylkaempferol (71), kaempferol-3-methylether (72), 3,4'-
dimethoxy-5,7-dihydroxyflavone (73), 5,7,4'-trihydroxy-3-(3-
hydroxymethylbutyl)-3,6-dimethoxyflavone (74), 5,7-dihydroxy-3'-(2-hydroxy-
3-methyl-3-butenyl)-3,6,4'-trimethoxy-flavone (75), 5,7-dihydroxy-3'-(3-
hydroxy-methylbutyl)-3,6,4'-trimethoxyflavone  (76), 5,7-dihydroxy-3'-(4""-
acetoxy-3'"-methylbutyl)-3,6,4'-trimethoxyflavone (77), aromadendrin,
(28,35)3.,4',5,7-tetrahydroxyflavanone (78), va 3 hop chét cii 1a 35, 41va 67 [27].

R, 70 Ry Rp=0OMe;Rs Ry=0H, Rs=H OH
o o O 71 Ry, Ry = OH; Ry, Ry = OMe, Rg = H HO o O
3 O ‘ Rs 72 Ry R,=OH:;R,=OMe; Ry=H, Rs = H O 3
R R 73 Ry, R4 OMe; R, = H, Ry = OH; Rs = H OH

* OHO 74 =0 o one
R1 Me; R3 R4 H, R5 —WOH 78
OH

75 Ry, Ry, Ry = OMe, Ry = OH,R5=\/H(
76 Ry, Ry, Ry =OMe, Ry = OH, Rg = OH
W !
77 Ry, Ry, Ry = OMe, Ry = OH, Ry = WO)K
Nam 2017, tir dich chiét ethyl acetate (EtOAc) cua 14 loai D. angustifolia,
Ngabaza va cong su da phan lap dugc moét flavonoid méi 5,6,7-trihydroxy-3,4'-
dimethoxyflavone (79) va 3 flavonoid da biét (35, 34 va 67) [28]. Ciing trong nim
2017, tir 14 cua loai D. viscosa, Ngabaza va cong sy da phan lap dugc mot flavonoid

mai 1a 5,6,8-trihydroxy-7,4’-dimethoxyflavone (80) [29].

OMe
OH O OH O

L6p chat flavonoid con tim thiy trong hat va vo qua cta loai Litchi chinensis
thudc chi Litchi cia ho Bo hon. Trong d6, cac flavonoid don gian la (-)-epicatechin
(81), (+)-catechin (83), (+)-gallocatechin (84), (-)-epigallocatechin (87), (-)-
epicatechin-3-gallate (88) va ké tiép 1a nhitng phenolic c6 cac don vi epicatechin lién

két theo kiéu nodi phan tir flavonoid A va B 1a proanthocyanidin B1 (82),
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proanthocyanidin B4 (85), proanthocyanidin B2 (86) [30]. Nam 2009, tir hat cua loai
L. chinensis, Nagendra Prasad va cong su da phéan lap dugc mot s flavonoid gom (-
)-gallocatechin (89), 86, 81 va 88 [31].

Cac procyanidin kiéu A dang oligomeric dugc tim thay tir vo qua cta
loai L. chinensis gdm epicatechin-(4p—8, 2p—0—7)-epicatechin-(4p—8)-
epicatechin (90), va proanthocyanidin A2 (91) 1a cac hop chat c6 hoat tinh
ché)ng oxi hoa tbt [32].

Céc hop chit oligomeric cta proanthocyandin dugc phan lap tir 10ai L. chinensis
bao gém: litchitanin A1 (92), litchitanin A2 (93), aesculitannin A (94), epicatechin-
(2p—>0—-7,4p—8)-epiafzelechin-(4a—8)-epicatechin (95), proanthocyanidin Al (96),
proanthocyanidin A6 (97) [33], trime dang A 98 [34].

OH

o

HO O OH
OH

HO

89 90 91



95 96

e Lop chit glycosylflavonoid

+ L6p chét flavonoid-C-glycoside

Céc hop chat flavonoid-C-glycoside it gap trong mot s6 loai thudc ho BO hon.
Nam 1992, Hoffmann va cOng su da tim théy mot sd cdc hop chit flavonoid -C-
glycoside tu 14 cua loai Allophyllus edulis gém schaftoside (99), vicenin-2 (100),
lucenin-2 (101), isovitexin 2'’-Orhamnoside (102), cerarvensin 2''-O-rhamnoside

(103), vitexin 2''-O-rhamnoside (104), mollupentin 2''-O-rhamnoside (105),

isoorientin 2''-O-rhamnoside (106) va orientin 2''-O-rhamnoside (107)[35].

99

100
101
102
103
104
105
106
107

Nam 2013, tu loai Serjania erecta thuoc ho Sapindaceae, Cardoso va

cong sur da phan 14p duoc hai hop chat phd bién 1a isovitexin (108) va vitexin

R,
OH
OH
OH
OH
OH
OH
OH
OH
OH

Re

Gle

Gle

Glc
Rha-Glc
Rha-Xyl
H

H
Rha-Glc
H

Ry
OH
OH
OH
OH
OH
OH
OH
OH
OH

Rg

Ara

Glc

Gle

H

H
Rha-Glc
Rha-Ara
H
Rha-Glc
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(109). Twong tw, ndm 2015, Camila va cong su ciing phan 1ap dugc 2 chat nay
[36, 37].

+ Lop chit flavonoid-O-glycoside

L6p chit nay dd duoc tim thidy ¢ mot sb loai voi sd luong ciing khong nhiéu.
Tir cao chiét ethanol ctia 14 va canh thudc loai S. erecta, Cardoso va cong su da phan
lap duoc cdc hop chit flavonoid-O- glycoside gom kaempferol 3,7-di-O-o-L-
rthamnopyranoside  (110),  kaempferol-3-O-a-L-rhamnopyranoside ~ (111), va
kaempferol-3-O-oa-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside (112) [36]. Nam
2015, tir 14 thudc loai Dimocarpus longan, Yongmei Xue va cong su da phan lap duoc 4
flavonol glycoside 1a quercetin 3-0O-(3"-O-2""-methyl-2"""-hydroxylethyl)-B-D-xyloside
(113), quercetin  3-O-(3"-0O-2""-methyl-2""-hydroxylethyl)-a-L-rhamnopyranoside
(114), afzelin (115), va kaempferol-3-O-a-L-rhamnopyranoside (116) [38].

OH
OH R
OH O OH
OH HO
e T ey
- CO o ()
O‘ o] OH 0—OH o
H OR; OH O‘akoH Hal OH @H
OH k A HsC

OH

OH 7§H OHOH

115 R= OH
1M6R=H

OH

110 R, =Rha", R3=Rha"
M1 R;=0H, R;=Rha' 113 114
112 R4 =0H, Rj3=GClIc-Rha"

1.1.5.3. Lép chat lignan

Lop chét lignan dugc tim théiy trong mot s6 loai thudc ho B6 hon véi cu tric rat
da dang tuy nhién s luong khong nhiéu. Nam 1984, tir cao chiét MeOH ciia cac bd phin
canh va than cua loai Matayba arboresrem, Arisawa va cdng su da phan 1ap dugc mot
lignan d4 biét 1a cleomiscosin A (117)[39]. Tir than cay cua loai D. viscosa, Hemlata va
cong su da phan 1ap mot lignan da biét 13 cleomiscosin C (118) [40]. Nam 1994, Song
va cong su da phan lap duoc ba hop chat cyclolignan di biét tir loai K. henryi 1a
koelreuterin-1 (119), austrobailignan-1 (120) va austrobailignan-2 (121) [41].
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Nam 1997, tir than gd ctia loai Diatenopteryx sorbifolia thudc ho BS Hon, Chavez

J. P. va cOng su da phan 1ap dugc mét ligan da biét 12 cleomiscosin B (122) [42] . Nam
2009, trr loat K. henryi, 4 lignan dugc phan 1ap trong do6 c6 2 lignan glucoside mai 1a
hinokinin 7-O-B-D-glucopyranoside (123) va (+)-sesamin (124), hai lignan cti 1a 120 va
121 [43]. Tur canh con cua loai Eurycorymbus cavaleriei, Zhongjun Ma va cOng su da
phan 1ap duoc 3 lignan 13 125-127, trong d6 hop chét 125 1a ligan méi va hai ligan con
lai da biét [44]. T v6 qua cua loai L. chinesis, Jiang va cOng sy da phan 1ap dugc mot
lignan d3 biét 1 isolariciresinol (128) ciing da dugc phan 1ap [45].
Nam 2020, tir 14 cta loai P. pinnata, Verena Spiegler da phan 1ap dugc 4 lignan

da biét 1a 117 va 118, 122 va cleomiscosin D (129) [46].

H H

MeO. N
e}
(e) (O e] OO "

HO HO HO 3 HO MeO Me O o
OMe OMe o—/

17 118 121

MeO,

B o)
@/O MeO N N
%, o ‘ OH
0 OH

128 129

1.1.5.4. Cdc I6p chat khdc

Ngoai nhitng 16p chét phd bién trén, c6 rit nhiéu 16p chat c¢6 gid tri cao vé mat
dugc hoc da dugc phan 1ap tir cdc loai thudc ho Bo hon. Cic ellagic acid va dan xuat
gallate (130-137) dugc phan lap tir lodi Acer rubrum. Trong d6 hop chat 131 va 5 hop
chit 132-135 ¢6 hoat tinh hoat tinh chéng lai ¢On trung manh [47].
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HO 130 R=0OH Gallic acid
o 131R=0Me Methyl gallate HO@—(O
HO 132 R = OEt Ethyl gallate (©)
R 133 R =B-D-Glc  1-O-Galloyl-B-D-glucosa HO O
HO 134 R = o-L-Rha  1-O-Galloyl-a-L-rhamnose R
135 R = OH m-Digallate
136 R = OC,H5 Ethyl-m-digallate

137 ellagic acid

Nam 2013, tir vé cua loai L. chinensis, cac nha khoa hoc da phan lap duoc 8 hop
chét g@)m 3,4-dihydroxy benzoat methyl (138), stigmasterol (139), kaemferol (10), 2-(2-
hydroxy-5-(methoxycacbonyl)-phenoxi) benzoic acid (140), methyl shikimate (141),
ethyl shikimate (142), butyrated hydroxytoluene (143) [45].

Nhu vay, cic cong bd cho thay ho B hon chira nhiéu loai hop chét ¢6 ciu tric
da dang phong phu trong d6 duoc dic biét chi y 1a cic 16p chat saponin triterpenoid,
cac flavonoid va céc lignan. Pay la cac 16p chit ¢6 hoat tinh sinh hoc cao duoc dic
bi¢t quan tam cho viéc tim kiém va phat hién céac hoat chat phuc vu chita bénh cho
con ngudi cling nhu bao vé ciy trong v.v...

1.1.6. Hogt tinh sinh hoc ciia mét sé loai trong ho Bo hon

Ho Bb hon c6 rat nhiéu gia tri vé kinh té va dugc hoc. Tir cdc nghién ctru cong
bd cho théy, hoat tinh sinh hoc cua céc loai thudc ho B6 hon chu yéu bao gém cac
hoat tinh nhu hoat tinh chéng oxy hod, chéng viém nhiém, chong tiéu duong, chong
ung thu, bao vé tim mach...
1.1.6.1. Hoat tinh chéng oxi héa

Céc hop chit duoc phan 1ap tir cic loai thudc ho B hon ¢6 hoat tinh chéng
oxi héa rat cao. Két qua thir hoat tinh chdng oxi héa sir dung DPPH 1a chét bat gbc
tu do cho théy, trong sb céc hop chét phan lap duogc tir loai D. viscosa (Linn) Jacq.
thi hop chat 33 va 37 c6 hoat tinh chdng oxi héa véi gid tri ECso (75,49 + 1,76 uM)
v (35,06 + 0,85 uM) thap hon chat chuan L-ascorbic acid (ECso = 13,55 + 0,28 uM)
[22]. Cao chiét ethanol tir hoa cuia loai nay c6 hoat tinh chdng oxi héa cao, wrc ché
82,09 + 0,15 %, cao hon so v6i chat chuan BHA (68,2 %) va thap hon chét chuan
TBHQ (98,2 %) [48]. Trong 1 cong bd khéc, cdc hop chat 70, 72, 71, 78, 74, 42, 73
cho gia tri ICso 1an luot 13 60,15 + 0,64; 52,07 + 0,45; 15,61 + 0,22; 45,62 + 0,41;
40,60 £ 0,36; 75,32 £ 0,78, 190,10 £ 1,24 uM. Trong khi d6 cac hop chat 35, 35A
(dang tinh thé ctia 35), 70A (dang tinh thé cua 70), 75, 76, 77, tc ché enzyme
acetylcholinesterase tai ndng d6 200 pM trong pham vi 7,51- 45,34% (chat chuan
galantamine 12 65,80 + 1,08%). Khi dung chit bat gbc tu do 12 DPPH, cdc flavonoid
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nay déu thé hién kha ning bt gdc tu do yéu, nhung hop chét 77 ¢ hoat tinh oxi héa
cao, gid tri ICso 12 16,36 + 0,86 uM tai nong do 200 uM. Tuy nhién, néu ding chat
bét gdc ty do ABTS, thi hop chat 74 thé hién hoat tinh t6t nhat (ICso: 14,91 + 0,08
uM), tét hon chét chuan 13 a-tocopherol (ICso: 17,18 £ 0,36 uM). Cdc hop chét 35,
35A, 70, 70A, 71, 75 ciing thé hién kha ning chdng gdc ty do tét véi ICso ndm trong
pham vi (23,69 + 40,46 uM) [27]. Trong mdt cong bd ndm 2019 cho thiy, cao chiét
ethyl acetate va cao chiét n-butanol tir 14 ctia lodi D. viscosa c6 hoat tinh chéng oxi
héa rit cao v6i céc gid tri ICso 1an lugt cta 2 cao chiét 1a (0,00358 + 0,090); (0,00400
+ 0,088) (mg/ml) so v&i chit chuan gallic acid (4,42 pg/ml) [49].

Khao sét hoat tinh chéng oxi héa biang phuong phéap bat gdc tu do DPPH,
hydroxy, anion superoxide ctia cic hop chat 84, 88 va 89 ciing nhu cao chiét EtOAc
tlr vo qua cia loai Litchi cho thay hop chat 84 c6 kha nang bat goc tu do cao nhat,
con hop chat 89 c6 hoat tinh bat gdc ty do hydroxyl va anion superoxide hon hop
chét 88 va 84. Pi vai cao chiét EtOAc chira ca 3 hop chat 84, 88 va 89 ¢ kha ning
bat gdc tu do tot. Phan tram (%) bat goc ty do ¢ hai ham lwong 20 pg va 40 pg cua
ca ba hop chat 84, 88, 89 va cao chiét nam trong pham vi 46,1 +76,0% (d6i voi
phuong phép bat gbc tu do DPPH), 38,7 +96,8% (bat gbc tu do hydroxyl), 54,1 +
93,2% (bat géc tu do anion superoxide) [50]. Trong mot cong bd khéc cho théy cao
chiét tir vo qua va cic hop chit 90, 91 duoc phan 1ap tir loai Litchi déu c6 kha ning
khéng oxi héa véi gia tri ICso 1an luot 14 2,6 pg/ml, 1,65 pg/ml va 1,75 pg/ml [32].
Khao sat hoat tinh chdng oxi hoa cua cac chit phan lap duoc tir vo cua loai L.
chinensis voi chat d6i chung BHT, cho thay hop chat 37 ¢6 hoat tinh chdng oxi hoa
kém hon [22]. Cac hop chét proanthocyanidin loai A dwugc phan 1ap tir loai Litchi
c¢6 hoat tinh chdng oxi hoa cao khi khao sat bang phuong phap bat gdc tr do FRAP
va DPPH. Gia trj ICso (mmol/g) ctia cac chat 81, 92, 93, 94, 95, 96, 97 niam trong
pham vi 3,71 + 24,18 mmol/g (d6i véi FRAP), va 5,25 +20,07uM (ddi véi DPPH)
so v&i chat chuan L-ascobic 2,67 £ 0,10 mmol/g va 45,36 + 0,98 uM [33].

Mot nghién ctru khac cho thdy, & ndng d6 40 pg/mL cao chiét ethanol cua 14
lodi S. erecta, % bat goc tu do 12 87,2 + 0,2 % (chat chuan quercetin 12 94,3 + 0,1%),

va cao chiét ethanol cua canh, % bt géc tu do dao dong trong khoang tir 25,5% + 0,1
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% dén 77,6 £ 0,3% va % gi4 tri tc ché oxi héa peroxide trong khoang tir 15,1% + 0,1
% dén 58,5 % + 0,2 % [36].

Khao sét hoat tinh bét gbc tu do cia cic hop chat lignan dugc phan 1ap tir

loai K. henryi cho thay chi c6 hop chat 123 ¢6 kha ning bat gbc tu do yéu. Gia tri

ICso (uM) cta hop chat 123> 100 [43]. Tuong tu hop chat 128 dugc phén lap tir vo

qua cua loai L. chinesis, co6 hoat tinh chong oxi hoa yéu trong so6 cac hop chat da

dugc phan 1ap [45].

dugc tong két lai trong bang 1.1.

Bdng 1.1. Hoat tinh chng oxy héa ctia mot sé hop chét tir ho B hon

Hoat tinh chéng oxy hoa ciia mot ) hop chét tir mot s loai thude ho Bo hon

Chat Tur loai Phuong phap thi TLTK
FRAP DPPH ABTS
33 D. viscosa 75,49 +1,76% [22]
35 (Linn) Jacq (23,69 +40,46)° | [27]
37 35,06 + 0,85° [22]
42 75,32 £0,78° [27]
70 60,15 + 0,64° [27]
70A (23,69 +40,46)° | [27]
71 15,61 +£0,22° [27]
72 D. viscosa 52,07 £ 0,45¢ [27]
73 | (Linn)Jacq 190,10 + 1,24° [27]
74 40,60 + 0,36° 1491 £0,08° | [27]
75 23,69 +40,46° | [27]
77 16,36 + 0,86° [27]
78 (45,62 £0,41)° [27]
81 3,71 +24,18° | 5,25 +20,07° [33]
90 1,65¢ [32]
91 1,75¢ [32]
92 Litchi [33]
93 [33]
o3 3,71 +24,18° | 5,25 +20,07° 5
95 [33]
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96 [33]
97 [33]
123 K. henryi >100 [43]

SECso(LM), P<ICso (uM), 4ICso (mmol/g)
1.1.6.2. Hoat tinh khdng khudn

Mot sb hop chit va cao chiét ctia mot sb loai thudc ho Bd hon c¢é hoat tinh
khéng khuan cao. Céc hop chéat 33-37 thé hién hoat tinh khdng mét s6 loai vi khuan
nhu Staphylococcus aureus, Enterococcus faecalis, Escherichia coli va
Pseudomonas aeruginosa. Trong d6 hop chat 37 13 hop chat khdang khuan t6t ddi véi
5 loai vi khuén trén (MICso tir 16 pg/ml-63 pg/ml). Hop chét 34 chi c6 tinh khang
khuan dbi véi khuan P. aeruginosa. Hop chit 33 c6 hoat tinh khdng khuén t6t nhat
d6i v6i khuan E. faecalis (23pg/ml) nhung c6 gia tri khdng khuan thap ddi véi cic
loai vi khuan khac. Hop chat 35 thi c6 tinh khdng khuan kém d6i voi tit ca cdc loai
vi khuan (pg/ml 63 <MICso < 125 pg/ml). Hop chat 36 thi khong c6 tinh khang khuan
tai ndng d6 (250 pg/ml) [22]. Hop chit 67 voi liéu 20 mg/kg va 40 mg/kg e ché
parsitaemia twong tng 1a 77,03% va 81,00 %, trong khi d6 ddi v4i hop chat 35 1a
85,50% va 80,95 % & liéu 100 mg/kg va 50 mg/kg [28]. Cao chiét methanol tir ba loai
Agathosma crenulata, D. viscosa va Eucalyptus globulus c6 tinh khang khuan rat tot
v6i gia tri MIC 1a 49 pg/ml d6i v6i khuan S. aureus va Bacillus subtilis, va 98 pg/ml
v6i khuan Klebsiella pneumoniae va E. coli.

Trong sb cac hop chat phan 1ap tir 14 cua loai D. angustifolia, hgp chat 42 ¢
kha ning khang khuan E. coli va B. pumilus véi gid tri MIC < 31,25 pg/ml , trong
khi d6 v6i khun S. aureus (gid tri MIC < 62,5 pg/ml, ngoai ra nhirng hop chat khéc
nhu 69, 35 dugc phan 1ap tir loai nay c6 kha ning khang nam tot nhat véi khuan S.
cerevisiae, v6i gid tri MIC 1an luot 1a d6i voi 69 < 7,8 ng/ml va 35 1a 3,9 pg/ml
[26]. Hop chit 81 duoc phan 14p tir loai nay @c ché té bao giy ra cdc bénh thong
thuong va cac vi khuan ndm don bao vdi ICso 12 0,03 mg/ml[29]. Cac cao chiét tir
14 va canh cta loai D. viscosa c6 kha ning khang khuan S. aureus, B. subtilis, S.
pyogens, P. aurogonosa, K. pneumoniae & 21/7, 14/6, 24/8, 18/9, 20/7(mm) va
khang nam Aspergillusniger, Trichodermaviride, C. albicans & 12/6, 10/5, 15/9
(mm) [51].
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Khi tién hanh thir hoat tinh khdng virus in vitro ctia cdc chat 81, 91, 92, 93, 94,
95, 96, 97 dwoc phan 1ap tir loai Litchi dbi véi hai loai virus CVB3 va HSV-1 cho thay
kha ning khang virus cua cic chit khdc nhau. Céc chat 92, 94 khang virus HSV rat tot
trong khi d6 hop chit 93 khang virus CVB3 t6t nhét véi ICso (ug/mL) 1a 35,2 va céc chat
92,9413 27,1 va 18,9 ddi véi virus HSV-1 [33].
1.1.6.3. Hoat tinh chong ung thu

Cao chiét MeOH tir 14 cua hai loai Allophyllus edulis var. edulis va
Allophyllus edulis var. gracilis & 1iéu 0,1 mg/ml va 0,01 mg/ml c6 hoat tinh béo vé
té bao gan chudt chéng lai doc chat CCly va galactosamine (Galc) 1a 1a 59,52% va
20,10% [35].

Khi thtr hoat tinh bao vé té bao PC12 cua cac hop chét flavonoid chéng lai tac
nhan APas3s (tac nhan tao ra doc chat NO tiéu diét té bao than kinh ciia ndo bd gy nén
nhitng khiém khuyét trong ndo bo ciia bénh Alzheimer) cho thay kha ning céc té bao
PC12 duoc bao vé bai cac hop chat flavonoid va lam ting kha ning song sot ciia té bao.
Hop chit isovitexin (108) anh huong khong déang ké dén kha ning séng sot té bao than
kinh ndo tai cac nong do thir 25-100 pg/mL nhung vitexin (109) lai c6 anh hudng dang
ké & néng do cao hon 50, 100 va 150 pg/mL véi kha nang séng sot clia cac té bao 1a 10,
17, va 28%. O liéu luong 150 pg/mL, vitexin tiép xtic voi peptit AP lam giam nong do
NO tir d6 lam giam su giai phong NO do peptit ABos.ss gdy ra trong té bao PC12 [37].

Lop chét lignan phan 1ap duoc tir mot s6 loai thude ho B6 hon cé mét sb hoat
tinh cao dac biét 1a hoat tinh chéng ung thu. Hop chit cleomiscosin A (117) duoc
phan 1ap tir cao chiét MeOH cuia cac bd phan canh, than cta loai Matayba arboresrem
c6 hoat tinh yéu véi té bao ung thu mau P-388 (EDso = 3,8 pg/ml) [39].

Ba hop chat 118 va 119, 120 c6 kha ning chong ung thu dbi voi cac té bao A-
431, A-498, A-549, HT-29, MCF-7, PC-3, SK-MEL-5, SK-OV-3 véi EDso (ug/ml) nam
trong pham vi 3,0 x 107 +9,7(ug/ml). Mt khac, cac cao chiét CH>Clo va MeOH 90%
¢6 doc tinh dbi véi mot so té bao ung thu A-549, MCF-7, HT-29 vé&i EDso 12 5,78 x 10°
2 +2,48 x 107 (ug/ml) va 3,13 x 102 + 3,95 x 10?2 (ug/ml) twong tng [41]. Ba lignan

125, 126 va 127 duogc phan lap tir loai Eurycorymbus cavaleriei c6 hoat tinh yéu voi té
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bao Hepa-1clc7 (mot loai té bao u gan & chd), véi gid tri CD > 20 ug/ ml men khir
quinone [44].

Hop chat 120 c6 kha ning trc ché hoat tinh ctia enzyme topoisomerase va phd huy
DNA, 1am cham lai chu trinh phat trién té bao cta pha G2/M, tiéu diét cac té bao ung thu
& hai dong té bao ung thu phoi khong té bao nho A549 va H1299 [52].

Céac proanthocyanidin c¢6 gid trj vé mat hoat tinh sinh hoc. Epicatechin,
proanthocyanidin B2 and proanthocyanidin B4 c6 kha nang 1am ting té bao lach ciia
chudt so véi rutin (ndng do dat t6i 15 pg/ml) va khang ung thu nhung it gy nguy hai
dén cac té bao lanh tinh khac hon so véi khi ding thudc paclitaxel. Gia tri ICso ddi
v6i té bao ung thu MCF-7 cua epicatechin va proanthocyanidin B2 1a 102 va 99
ng/ml. Ngay ca khi ndng d6 cua proanthocyanidin B4 va cao chiét phan doan EtOAc
dat dén 500 pg/ml thi s6 lugng té bao lanh tinh 6n dinh khong bi pha hay. Khi d6 gia
tri ICso ctia epicatechin, proanthocyanidin B2, proanthocyanidin B4 va cao chiét phan
doan EtOAc d6i véi ung thu HELF lan luot 1 231, 254, 452 va 421 pg/ml [53].
1.1.6.4. Hoat tinh sinh hoc khdc

Ngoai mot s6 hoat tinh néu trén, cac hop chat duoc phan 1ap con c6 mot )
hoat tinh sinh hoc khac. Két qua khi tién hanh thu nghiém hoat tinh ctua cac chat dugc
phan 1ap tir loai D. viscosa cho thiy, cic hop chat 49, 50, 51, 52, 53, 56, 58-62 c6
dién thé anh huong dén qua trinh tao thanh mach ciia nguyén bao soi 3T3L1 vdi biéu
hién 1am ting ham luong triglyceride trong té bao chudt [25]. Sir dung phwong phap
phan tich phan tng khuéch dai gen thoi gian thuc (PCR) cho thiy cic hop chét 49,
53, 62 c6 tic dung ting mirc d6 hién dién gen GLUT4 va aP2. Trong khi d6, hop chat
61 giy ra qua trinh tao mach bang cich mo rong sy c6 mat cia gen PPARY2.21[25].

Trong s céc hop chat duoc phan 1ap tir 14 ctia lodi Acer rubrum chi c6 nhitng
hop chat (130-136) dic biét ¢6 hoat tinh chéng con tring rat cao ¢ (1,7; + 33,7 +
33,8), (1,6; + 52,1 £ 29,5), (1,4; + 33,4 £ 32,9), (0,9; +43,7 + 33,8), (0,9; + 40,5
26,5), (0,9; + 90,4 £ 12,5), (0,8; + 89,2 + 9,1) (uM; % * SD). Pay la nhiing két qua
kha quan mang lai nhitng tin hiéu tich cuc trong viéc st dung hop chit thién nhién dé

chdng lai con tring bao vé cay trong [47].
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1.2. Gi6i thiéu vé chi Baccaurea

1.2.1. Phén logi

Gioi: Thuc vat
Nganh: Magnoliophyta
Lop: Eudicots

Bo: Malpighiales
Ho (Family): Phyllanthaceae
Chi: Baccaurea

Ho Di¢p ha chau (Phyllanthaceae), truéc diay dugc coi la phéan
ho Phyllanthoideae cua ho Dai kich (Euphorbiaceae), c¢6 khoang 55-59 chi véi
khoang 2.000 loai [54]. Chi Dau da (Baccaurea) 1a mdt chi thyc vat c6 hoa thudc ho
Phyllanthaceae. Theo The Plant list, chi nay cho dén nay c6 khoang 168 loai trong d6
c6 53 loai da duoc ghi nhan [55].

1.2.2. Phdn bé va dic diém thuc vit
1.2.2.1. Phén b

Tat ca céc loai thude chi nay phan bd tir Indonesia cho dén phia Tay Thdi Binh
Duong.

Theo ¢ GS Pham Hoang Ho va sich dir li€u thuc vat Viét Nam, ¢ Viét Nam
c6 6 loai thudc chi Baccaurea [56, 57].

Bdng 1.2. Mot s6 loai thudc chi Baccaurea phan bb tai Viét Nam

TT Loai Tén Tiéng Viét Phéan b

1 | B. annamensis Gagnep | Giau tién, dau dat, du | Quang Tri, Thira Thién Hué,
Trung Bo, dau da long, | Pa Nang (Ba Na), Khanh
dau da qua do, dau da qua Hoa
g0.

2 B. harmandiii Gagn Dau da nho, Du 16ng Tay Nguyén

3 B. henii Thin Giau hen Thanh phé HO Chi Minh

4 B. ramiflora Lour Dau da dat, Dau tién Pham vi rong tr Tay Nguyén

(Rambai). dén Phd Qudc
5 B. sylvestris Lour Dau tién, dau buing, chot | Binh Tri Thién, Ba Na, Tay
chet Nguyén, Binh Dinh.
6 B. oxycarpa Gagnep Dau trai nhon, Gat nai. Binh Tri Thién, Déng Nai.

1.2.2.2. Bdc diém thuc vt cia cdc loai thude chi Baccaurea
Chi Baccaurea 1a mot chi nho trong ho Dau da (Phyllanthaceae). Da phﬁn la

nhitng cay ludng tinh, trong d6 hoa c6 dau déc xudng thanh tirng bii hodc dudi dang
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canh hoa. C6 mdt vai loai hoa moc & than. Qua thi dic chéc, vo thuong bi ché thanh
nhiéu ranh, hat c6 tir 1-6 mui, da phan an dwoc va dung dé trong trot [58].
1.2.2.3. Gidi thiéu vé loai Du modc (B. sylvestris)

Theo trung tdm dir liéu thuc vat Viét Nam, loai B. sylvestris con c6 tén goi
khéc 1a 1on bon, du v6 do, chot chet, bing, dau tién, chut chat hay dau gia vo do, du
modc. Nam 1790, nha khoa hoc Jodo de Loureiro da c6 nhitng mo ta khoa hoc vé loai
cay nay. V¢ dic diém hinh thai sinh hoc, thi loai B. sylvestris 1a loai dang g6 dai moc
nho, cao 14-15 m, dudong kinh than cay khoang 30-50 cm. Than tron, nhanh nghiéng,
tan cay xanh dam, vo ngoai nut né mau hdng thit doc theo than cay. L4 don, xen k&
trén canh, moc day ¢ ngon, hinh trai xoan, nhon, dai 10-12 cm, rdng 5-7 cm, mau sac
hai mat 14 khac nhau. Cuéng 14 tron, dai 1,8-1,9 cm, hinh to & hai dau. Qua mong,
duong kinh tir 1,7-1,8 cm, cudng ngin, mdi qua c6 6 khia, khi kho tach lam 3 manh,
rudt qua c6 mau vang. Qua an dugc va cé vi chua ngot, thuong c¢6 1-3 mui. Loai B.
sylvestris 1a loai dac htru moc trong ty nhi€n, xanh quanh nam, c6 thé moc & rung dau
ngudn hay rimg san xuat. Pham vi phan bé tir tinh Nghé An dén Binh Pinh. Mua hoa
bat dau tir thang 5 dén mua qua vao khoang thang 8 dén thang 9 [59].

1.2.3. Ung dung trong y hoc cé truyén ciia mgt sé loai thugc chi Baccaurea

Trong s6 cic loai thudc chi Baccaurea, c6 mot s6 loai pho bién & Pong Nam
A bao gébm B. ramiflora, B. angulata, B. courtallensis, B. macrophylla, B.
macrocarpa, B. lanceolata, B. racemosa va B. motleyana dugc xem la l1a nhiing cay
thube dugce sir dung trong dan gian [60]. Loai B. ramiflora dugc str dung diéu tri bénh
viém khép dang thap, giam dau, viém mo té bao, ching ap xe va diéu tri chan thuong
[61-63]; qua, 14 non, than, va hat dugc dung chita ran can, hay sir dung trong céc nghi
18 dé tao huong vi cho mon an, diéu tri chirng tdo bon, chira bénh tiéu chdy va nhug¢m
mau cho cédc vat liéu dét [64-67]. Loai B. courtallensis dugc st dung diéu tri chirng
coi coc, 1am thube giai ddc, diéu tri vo trung, loét miéng, da day, tiéu duong, dau dau,
ha sét, chdng viém, chting rbi loan mang nhay, khang khuan va kiém sodt cholesterol
[68-74]. Cao chiét dang gel tir loai B. angulata dugc ding 1am gel chita vét thuong
trong diéu tri bénh vé rang [75]. Loai B. lanceolata dung dé diéu tri dau dau, ha sot,
viém nhiém, dau da day, chéng say ruou va chita chung tiéu chay [76-78]. B.
macrophylla 13 mot ciy thao dugc phd bién ¢ Thai Lan dung dé trong am thuc va la

duoc phém dung diéu tri dau bung va ciac bénh vé mat [79]. Loai B. motleyana, dugc
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su dung diéu tri chung dau mat, myun tring cd va cac bénh vé da, con dugc st dung
lam thuc phém [80-83]. Tai Indonesia, loai B. macrocarpa dugc st dung lam thudce
chita bénh vé tiéu chay [84]. Loai B. racemosa chu yéu tim thay trong rimg ram
chtra nhiéu chét dinh dudng va cdc hop chit c6 ich duge dung dé bo tro cho cic
mon in cia dan dia phuong séng gan rimg [85].
1.2.4. Thanh phén héa hoc ciia cdc loai thuéc chi Baccaurea
1.2.4.1. Lép chdt phenolic

Cac hop chét phenolic 12 16p chat phd bién tim thay ¢ nhiéu loai thudc chi
Baccaurea. Mot sb hop chat phenolic don gian gom 3-methoxy-4-hydroxy-
cinnamaldehyde (144), 3,4,5-trimethoxy cinnamaldehyde (145), 3.,4,5-
trimethoxybenzaldehyde (146), va 3,4-dimethoxybenzaldehyde (147) tir than loai B.
ramiflora [86]; rosmarinic acid (148) [87], va methyl salicylate (149) tir qua loai B.
motleyana [88], methyl benzoate (150), methyl phenylacetate (151), phenol (152), 2-
phenylethanol (153), carvacrol (154) va methyl (E)-cinnamate (155) tir qua (loai B.
motleyana) [89].
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Tir 14 ctia loai B. ramiflora da phan 1ap ra 3 hop chat gom 4'-0-(6-O-vanilloyl)-
B-D-glucopyranosyl tachioside D (156) [90], 6'-O-vanilloylisotachioside (157), 6'-O-
vanilloyltachioside (158) [91]. Tu hat cua loai B. sapida da phan 1ap dugc hop chat
sapidolide A (159) (meroisoprenoid) [92].
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Mot s6 dan xuit phenolic khac dugc phan lap tir cic by phan cua loai B.
ramiflora bao gém: bis(8,8'-catechinyl)methane (160), aviculin (161), 3-O-caffeoyl-
4-0-methylquinic acid (162) [91], 6’-O-vanilloyicariside Bs (163) [90].
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Mot s dan xuat phenolic khac duge phan 1ap tir qua cta loai B. angulata nhu

carnosol (164) va carnosic acid (165) [93].
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1.2.4.2. Lép chdt flavonoid

Cho dén nay, 16p chit flavonoid rat it dugc tim thiy & cdc loai thudc chi
Baccaurea. 5 hop chat flavonoid gém quercetin (166), catechin (83), kaempferol
(37), myricetin (167), rutin (168) dugc phan lap tir qua loai B. angulata [93]. Hop

chét (-)-epicatechin (81) dugc phan 1ap tir 14 cua loai B. ramiflora [91].

166 167 168

1.2.4.3. Lép chdt khdc

Ngoai hai 16p chét co ban d3 ndi & trén, céc loai thudc chi Baccaurea it dugc
nghién ctru, cdc nghién ciru thuong dirng lai & mic thir hoat tinh cuia cao chiét chi c6
mdt vai cong bd nghién ciru siu hon vé phan 1ap.

Nam 2015, tur qua loai B. ramiflora, Zheng-Hong Pan va cdng sy da phan
lap ba hop chét picrotoxane sesquiterpene, trong d6 c6 mot chit sesquiterpene
glycoside méi (166) va hai chat da biét 1a sapidolide A (159), picrotoximaesin
(167) [94].
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166 159 167

Ngoai ra mot sb hop chat terpenoid ciing duoc phan l4p tir than cua loai B.

sapida g6m friedelin (168), epi-friedelanol (169) va 1 steroid la f-sitosterol (170)
[95].

168 169 170
1.2.5. Hoat tinh sinh hgc cua cac loai thudc chi Baccaurea
1.2.5.1. Hoat tinh chéng oxi héa

M5t s6 loai thude chi Bacccaurea c6 hoat tinh chéng oxi héa ndi bat gém B.
ramiflora, B. angulata, B. courtallensis, B. macrocarpa, B. macrophylla, B.
lanceolata, B. racemosa. Cic loai cao chiét tao nén tir cic bod phan cua loai B.
ramiflora nhu 14, than, canh va qua, déu c6 hoat tinh chéng oxi héa. Cao chiét MeOH
tir 14 c6 kha nang bat gdc ty do tdt vai ICso = 23,83 pg/ml [96].

Cao chiét chloroform va ether diu héa, tir qua loai B. ramiflora thé hién doc
tinh cao ddi v6i tdm bién véi LCso 1a 74,2 pg/ml va 129 pg/ml (chat dbi ching
vincristine sulfate ¢c6 LCso 12 0.54 pg/ml) [97]. Cao chiét phan doan chloroform tir
than cta loai B. ramiflora ciing thé hién kha ning bat gdc tu do cao véi ICso = 12,87
png/ml so véi chat chuan BHT c6 ICso = 5,64 pg/ml [86]. Cac phép thir vé doc té bao
va tic ché huyét tan vai cdc té bao té bao lach, té bao tuy, té bao gan va dich tiét phiic
mac cua dai thuc bao tu dich qua loai B. ramiflora cho théy qua cua loai nay khong
c6 doc td va an toan cho st dung [98]. Cao chiét nudc tir cdc bd phan canh va 14 loai
B. courtallensis c6 hoat tinh chdng oxi héa rat manh vé&i ICso 1,5 pg/ml va 1,0 pg/ml
tuong ung [71].

Nam 2018, Erwin va cdng su xac dinh cao chiét methanol tir than cua loai B.

macrocarpa chira cdc hop chat alkaloid, flavonoid, phenolic, steroid, triterpenoid va
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cao chiét nay c6 hoat tinh chdng oxi héa cao véi gid tri ICso 1a 11,50 ppm [99]. Cao
chiét ethanol tir 14 loai B. macrophylla, chia tong ham lugng phenol rat cao (161 +
0,32 mg gallic acid dwong lwong/1 gam mau) va cé hoat tinh chdng oxi héa cao véi
ICso 12 1,7 pg/mL [79]. Cao chiét MeOH tir than va 14 loai B. racemosa c6 hoat tinh
oxi héa rat manh vai ICso £ SD (DPPH) 12 4,298 + 0,306 va 10,627 + 0,996 (ug/ml)
[100].

Khi nghién ctru vé kha ning chéng oxi héa cua nudc ép tréi ciy cia loai B.
angulata trén déi tuong la tho véi cac lidu lugng khéac nhau 1a 0,50, 1,00 va 1,50
ml/kg/ngay. Két qua cho thdy, nudc ép trdi cy lam giam sy hinh thanh hop chat
MDA va ting cudng kha ning chdng oxi héa ciia cdc enzyme tot nhat véi lidu luong
1,50 ml/kg/ngay [101]. Trong mot céng bd vé loai B. sapida cho thay, qua cta loai
nay chira nhiéu polyphenol c6 hoat tinh chong oxi héa cao véi ICso va ECso 12 0,027
va 1,12 (mg/mg). Gi4 tri nay gan nhu dat chuan ctia hgp chat quercetin. Diéu nay
gitip cho viéc bao vé ADN khoi bi bién ddi boi cdc gbe tu do [102].

Bén canh khao sét hoat tinh chéng oxi héa ctia cdc cao chiét tir cdc loai thude
chi Baccaurea, cic hop chét phan 14p dugc cling cho thiy kha ning chong oxi héa
tot.

Két qua khao sét hoat tinh sinh hoc cho thdy, hop chit sapidolide A (159) ¢
hoat tinh rc ché céc loai ndm gdy bénh nhu Helminthosporium oryzae, Phytophthera
oryzae, Alternaria solani, Curvularia eragrostidis, Collectotrichum gleosporioides
[92]. Qua khdo sét cho thay, 6 hop chat 157, 158, va 81, 160-162 c6 kha ning chdng
géc tu do DPPH nam trong pham vi (15,2 +86,9) uM [91].

Ciing lién quan dén loai B. ramiflora, két qua khao sit hoat tinh chéng gc tur
do ciia cic chat cho thay, hop chat 156 c6 kha ning chong gbc tu do tot véi gid tri
ICs0 14 36,9 uM [90].
1.2.5.2. Hoat tinh khdng khudn, khdng viém va khdng ndm

Bén canh hoat tinh chdng oxi héa, cdc cao chiét va cdc hop chat phan 1ap
tir cac loai thudc chi Baccaurea c6 hoat tinh khang khuan, khang viém, va khang
nam cao.

Khao sét céc cao chiét ethanol, methanol, cao nudc tao nén tir cdc bd phan qua

cta loai B. angulata cho thiy: cao chiét ethanol ctia phan vo qué cho hoat tinh khdng

khuan cao chdng lai khuan S. pneumonia (ban kinh trc ché 37 + 1 mm, theo phuong
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phap khuéch tan agar), dong thoi c6 tac dung chdng lai manh nhat d6i voi khuan S.
epidermidis va K. pneumoniae (phuong phap vi lugng) [103]; cao chiét methanol tir
nhén ctia qua cta loai B. sapida c6 kha ning chéng lai mot sd vi khudn gram (+) va
vi khuan gram (-) vé6i gid tri MIC tir 2,5-5 mg/ml, viing ban kinh trc ché d6i véi khuan
Shigella flexeneri tai gid tri 18,8 + 0,7 mm [104]; cao chiét thd ((ndng do 400 pg/ml)
tir than loai B. ramiflora c6 hoat tinh khang khuan S. aureus (ban kinh tc ché 1a 22
mm) va khiang khuan S. boydii (ban kinh 25 mm) so voi chit chuén 1a ciprofloxacin
(30 pg/disk, ban kinh 34 va 38 mm [105]. Cao chiét methanol tir 14 cua loai B.
courtallensis c6 hoat tinh cao chéng lai mot s6 vi khuan gram (+) bao gém S. aureus
(MIC 1a (1,6 pg/ml), E. coli (4,68 pg/ml) va mot s6 vi khuan gram (-) nhu B. subtilis
(2,36 pg/ml) va P. aeruginosa (37,5 pg/ml) [106]. Cao chiét ethyl acetate tir 14 ctia
loai B. macrocarpa chtta cic alkaloid, cac anthraquinone, cac flavonoid, va c4c tannin
¢6 hoat tinh chong hai loai khuan E. coli va B. cereus véi ban kinh tic ché dbi voi hai
chung khuén nay 1a 8,33 + 0,577 va 7,33 + 1,528 (mm); con cao chiét hexane chi c6
hoat tinh khtr khuan véi ching B. cereus v6i viing béan kinh trc ché 1a 7,00 + 0,000
(mm) [107]. Cao chiét tho tir loai B. lanceolata c6 hoat tinh khang khuan manh ddi 2
chung P. aeruginosa va B. cereus véi gia tri MIC 12 12,5 pg/ml [76]. Céc cao chiét
ether dau hoa, chloroform va ethanol tir vo qua cta loai B. motleyana déu c6 hoat tinh
khang khuan. Trong d6, ndi bat nhat 1a cao chiét ethanol v6i viing béan kinh trc ché
ddi véi mot $b loai khuan S. aureus, B. subtilis, B. cereus, P. aeruginosa tuong ung
la 20, 25, 35, 20 (mm) [80].

Cao chiét tho tir than ctia loai B. ramiflora c6 kha ning khang nim manh véi
3 chung vi khuan Rhizopus oryzae, Candida arrizae va Saccharromyces cervisia, voi
viing ban kinh trc ché twong tmg 129, 10 va 9 (mm) [105]. Cao chiét tir qua ctia loai
B. angulata c6 tic dung 1am giam chat khang viém serum, khi & ham luong 1,5 ml/kg,
nudc trai ciy trong bira dn cé hiéu qua giam cytokine hon so véi liéu lugng 0,5 ml/kg
va 1 ml/kg tir 46 giam céc triéu chimg vé bénh tim mach do hoi chimg cholesterol
gy ra [108].

Céc hop chit phén 1ap duoc tir nhitng loai thudc chi Baccaurea ciing c6 nhitng

hoat tinh sinh hoc quan trong. Két qua khao sét hoat tinh sinh hoc cho thay, hgp chat
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sapidolide A (159) c6 hoat tinh trc ché cdc loai nAm gdy bénh nhu Helminthosporium
oryzae, Phytophthera oryzae, Alternaria solani, Curvularia eragrostidis,
Collectotrichum gleosporioides [92]. 3 hop chét 166, 159 va 167 duoc phan lap tir
loai B. ramiflora c6 kha nang chdng ndm méc Colletotrichum gloeosporioides rat cao
v6i gia tri MIC lan luot 13 12,5, 12,5 va 50 mg/mL [94].

Két qua thir nghiém cac lidu luong khac nhau ciia cao chiét methanol tir vo
qua va hat cua loai B. ramiflora va tir hat cua loai B. ramiflora vao co thé chudt bi
phit né & chén thi cho thiy két qua sau 4h tng véi liéu lugng 200 mg/kg, kha ning tic
ché cuia 2 cao chiét nay 1am giam chirng phii né 42% va 55,22% so voi chat dbi chimg
ibuprofen di ching t6 cdc bd phan cua loai B. ramiflora c6 hoat tinh khdng viém t6t
[109]. Nam 2019, cao chiét ethanol 14 ctia loai B. courtallensis c¢6 kha ndng trc ché
giam chtng phit né ¢ chudt téi 68,18% véi lidu lwong 150 mg/kg va 86,36% tai licu
luong 450 mg/kg so véi chat ddi chimg indomethacin (92,72 % tai liéu luong
10mg/kg) [72].
1.2.5.3. Hoat tinh chong ung thir

Nam 2012, khi tién hanh thir hoat tinh chdng ung thu ctia cic cao chiét phan
doan n-hexane va dichloromethane tir cao chiét methanol ciia v6 va qua loai B.
motleyana cho théy gid tr1 ICsp lan lwot 14 51,0 £3,1 va 82,4 + 2.4 png/mL (hexane);
43,6 £0,3; 75,0 £1,2 pg/mL (dichloromethane) ddi véi té bao ung thu HT-29 [110].
Céc cao chiét ethanol tir trai, 14, hat va than c6 hoat tinh tinh chéng lai cac té bao ung
thu HeLa, HT29 va HCT116 sau 72h [79].
1.2.5.4. Hoat tinh sinh hoc khdc

Cao chiét MeOH ctia 14 thudc loai B. ramiflora & liéu 200mg/kg/ngay lam
giam dang ké dudng huyét tham chi vé murc binh thudng ctia chudt bi mac tiéu duong
(do tiém alloxane véi liéu 120 mg/kg) sau 14 ngay diéu tri. Diéu ndy mé ra trién vong
trong viéc phan 1ap cdc hop chat ty nhién 1am thudc giam dudng huyét va giam md
méu nhim phuc vu cho viéc chita bénh cho con ngudoi [96].

Khi khao sdt hoat tinh doc t6 cua cac phan doan n-hexane, chloroform va
carbon tetraclorua dwgc chiét tir 14 va canh cta loai B. ramiflora (Lour.) v6i d6i tuong
1a tdm, tac gia Md. Amran Howlader va cong su nhan thay trong sb cac phan doan

trén thi phan doan cao n-hexane c6 anh huong doc té6 manh véi gid tri LCso 12 7,79
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png/ml (ngudng quy dinh 1a 6,48-9,37) va 5,78 pg/ml (ngudng quy dinh 1a 4,76-6,99)
so v6i chat dbi chimg duong 13 vincristine sulfate c6 gia tri LCso 12 2,81 pg/ml
(ngudng quy dinh la (1,97-4,01) [111].

Cao chiét methanol tir 14 cta lodi B. courtallensis c6 kha ning giam lipid trong
mau vo1 mic d0 HDL cua nhom triton (nhdm m& mau dudi tac dung triton +
fenofibrate) + cao chiét (200 mg/kg) va triton + cao chiét (400 mg/kg) 12 33,75 + 1,89
(mg/dl) va 34,51 £ 1,8 (mg/dl) so v&i nhom binh thuong 1a 46,86 £ 1,88 (mg/dl) cho
thdy cao chiét nay c6 kha nang lam giam lipid trong mau [69].

Két qua khéo sat hoat tinh sinh hoc cua cac loai thudc chi Baccaurea cho théy
cac cong bd vé cac hoat tinh sinh hoc cta cac hoat chit phan Iap ttr cac loai thudc chi
nay con han ché, cac nghién ciru cha yéu ding lai ¢ cac cac cao chiét tir cac bo phan
cta loai mic du tiém ning vé gié tri sir dung cua ching rat 16n. Vi vy can tién hanh
nhiéu hon nita cac nghién ctru phan 1ap va danh gia hoat tinh cta cac hop chét phan
1ap duogc tur cac loai trong chi Baccaurea dé tim kiém cac hoat chét c6 hoat tinh cao
phuc vu phat trién cac san pham dugc tir cac loai thudc chi nay.

1.3. Tinh hinh nghién ctru vé loai Amensiodendron chinense (Merr.) Hu va loai
Baccaurea sylvestris Lour trén thé giéi va Viét Nam

Cho dén hién nay, trén thé gii da c6 mot cong bd thanh phan hoa hoc chinh
ctia dau tir hat cta loai A. chinense 1a 9-octadecenoic acid [112]. Ngoai ra, chua co
cong trinh nao nghién ciru sau vé thanh phan hoa hoc ciing nhur hoat tinh ciia loai ny.
Con ddi vé6i loai B. sylvestris, trén thé gidi ciing nhu ¢ Viét Nam chua c6 cong trinh

cong bo nao vé thanh phan hoa hoc va hoat tinh sinh hoc cua loai nay.
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CHUONG 2: PHUONG PHAP NGHIEN CUU - THUC NGHIEM
2.1.Pdi twong nghién ctru
2.1.1. Loai A. chinense

L4 va hoa loai A. chinense dugc thu hai tai ban dao Son Tra-thanh phé ba
Néng vao thang 3/2018.

Toa dd cay: N= 16°07'48.8""/E= 108°13'39.2" d¢ cao 400m. Cay c6 dudng
kinh 52 cm, cao 14-15m, duong kinh tdn rong 22m. Mau dugc giam dinh boi tién si
P Vin Hai, Vién Sinh Thai va Tai nguyén Sinh vat giam dinh. Mau tiéu ban
(PTH15032018) cua loai A. chinense dugc luu gitr tai Vién sinh thai va tai nguyén

sinh vat, Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam.

Hinh 2.1. Mau tiéu ban cua loai A. chinense

2.1.2. Loai B. sylvestris

La loai B. sylvestris dugc thu hdi tai tram thuc vat Kon Ha Nung, xa Bak
Smar, huyén Kbang, tinh Gia Lai vao thang 3/2018.

Toa do ciy: Toa do N = 14°10'815"/ E = 108°39'180"". P cao 715 m, chiéu
cao vut ngon Hyn, =25 m, chiéu cao duéi canh Hye = 12m, chiéu rong tan = 12m.

Mau duoc giam dinh boi tién st DS Van Hai, Vién Sinh Thai va Tai nguyén
Sinh vat giam dinh. Mau tiéu ban (PTH24032018) cua loai B. sylvestris duoc luu
gilr tai Vién sinh thai va tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam.
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Hinh 2.2. Mau tiéu ban cta loai B. sylvestris

2.2. Phuwong phap nghién ciru
2.2.1. Phwong phdp chiét va phén lap cdc hoat chit
Mau thuc vat tuoi duoc chat nho, phoi kho roi nghién va chiét trong dung moi
MeOH ¢ nhiét d6 phong. Can chiét tong duoc chiét phan bd véi cac dung moéi co do
phan cyc ting dan nhu n- hexane, dichloromethane va ethyl acetate dé tao céc cin
chiét tvong tng.
Céc phuong phap sic ki dugc str dung nhu nhu sic ki 16p mong va sic ki cot.
Séc ky 16p mong duoc thyc hién trén ban mong trang sin silica gel Merck 60F254,
¢6 d6 day 0,2 mm. Thudc hién mau cho sic ky ban mong 1a dung dich ceri (IV) sunfat
trong acid H2SOs.
Sic ki cot duoc thue hién nhu sau:
> Sic ky cot thuong véi chat hap phu 1a silica gel 60 F254.
> Séc ky cot pha dao véi chat hip phu 14 silica gel pha dao Rp-18 F2548.
> Sic ky loc gel voi chét hép phu la Sephadex LH-20 (Merck), nhya Dianion HP-
20.
» H¢ dung moi rira giai sir dung cac dung mdi hexane, CH>Clo, EtOAc, MeOH,

acetone va nudc ¢ cdc ti 1¢ phu hop.
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2.2.2. Phwong phdp xdc dinh céu triic

CAu tric ctia cdc hop chat phan 14p duoc xac dinh dua trén su két hop cac phuong
phap pho hién dai nhu quang phd hdng ngoai (FT-IR), phé tir ngoai-kha kién (UV-Vis),
phé khéi thuong (ESI-MS) va phd khdi phan giai cao (HR-ESI-MS), phd cong hudng
tir hat nhan mét chiéu (‘H- NMR, '*C-NMR, DEPT) va hai chiéu (HSQC, HMBC,
COSY, NOESY), phuong phap do ning suit quay cuc, do nhiét do nong chay.

2.2.3. Phwong phdp thir hoat tinh gdy déc té bao in vitro
2.2.3.1. Dong té bao nghién ciru

4 dong té bao ung thu KB, LU, HepG2, va MCF-7 do GS. TS. J. M. Pezzuto,
Truong Pai hoc Hawaii va GS. Jeanette Maier, truong Pai hoc Milan, Italia cung
cap.
2.2.3.2. Phwong phdp nuéi cdy in vitro

Phuong phap thir 46 doc té bao in vitro thuc hién theo phuwong phap ciia Monks
[113] duoc Vién Ung thu Quéc gia Hoa Ky (National Cancer Institute — NCI) xéc
nhan 1a phép thir do doc té bao chuan nham sang loc, phdt hién cdc chat c6 kha ning
kim ham su phét trién hodc diét té bao ung thu & diéu kién in vitro.

Nguyén tic ctia phép thir 12 tién hanh x4c dinh ham luong protein té bao tong
s6 dya vao mat do quang hoc (OD — Optical Density) do dugc khi thanh phan protein
cta té bao duoc nhudm béng Sulforhodamine B (SRB). Gié tr1 OD may do dugc ti I¢
thuan véi lugng SRB gan véi phén tir protein, do d6 lugng té bao cang nhiéu (lugng
protein cang nhiéu) thi gid tri OD cang 16n.

2.2.4. Phwong phdp thiiy phén acid dé xdc dinh ciu triic ciia dwong

Hop phan duong trong céc hop chat AC1, AC2 va AC3 duoc xéac dinh bang
phuong phap thuy phan acid.

Mbi hop chit (AC1, AC2 hoic AC3; 2,0 mg) duoc hoa tan trong hon hop
dung dich HC1 ~1 N [0,1 mL HCI dam dic (10N) pha trong hon hop dioxane/H-O,
1/1, v/v, 0,9 mL]. Hén hop phan tng dugc gia nhiét cach thuy ¢ 80 °C trong 3 h, sau
d6é duoc suc khi N> qua dém, roi duge chiét phan bd véi hdn hop dung moi
(H2O/CHCl3, 1:1, v/v). Lép nuée duge ¢d quay dudi chan khong thap roi lam kho
béng khi N». Phan cin tho thu duge duoc hoa tan trong pyridine khan (0,1 mL), sau
d6 thém vao hon hgp 0,1 mL L-cysteine methyl ester hydrochloride (0,06 M)/pyridine
(0,1 mL). Hon hop phan mg duoc gia nhiét & 60 °C trong 2 h, sau d6 thém
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trimethylsilylimidazole (0,1 mL) vao rdi tiép tuc dun trong 1,5 h nita. Hon hop san

pham duoc c6 quay dén kho roi dugc tao huyén phu véi nude va dugce chiét phan bo

trong hexane (thé tich mdi dung méi 1a 0,1 mL). Lop chat hitu co (trong n-hexane)

duoc 1am khan rdi dugc phén tich bang sic ky khi str dung cot DB-5 (dudng kinh cot

0,32 mm x do dai 30 m), detecto FID, nhiét do cot 210 °C, nhié¢t do buéng tiém mau
270 °C, nhiét dg detecto 300 °C, khi mang He (2 mL/phut). Tur cac diéu kién trén, céc

duong chuan cho cac dinh peak tai thoi gian luu tr(phat) 1a 14,11 va 14,26 tuong (mg
v6i duong D- va L-glucose; 4,50 cho L-rhamnose. Cac hop chit AC1, AC2, AC3 sau

khi thiy phén va tién hanh chay sic ky khi cdc san pham thu duoc din xuét cia dudng

D- glucose (tr 12 14,11 phit) ctia hop chat AC1, va dan xuét cua duong L-rhamnose
(tr 12 4,50 phiit) cua hop chat AC2 va AC3.

2.3.Thiét bi va héa chat

2.3.1. Thiét bi

sk

*

*

Cic loai cot sic ky thuy tinh véi kich ¢& khdc nhau.

Deén tr ngoai ¢ budc séng 254 va 365 nm

Mady c6 quay chan khong hang Buchi

Mady hing phan doan Eyela DC-100

Can dién tor

Do quay cuc dugc do trén thiét bi Jasco P-2000 Polarimeter serial A060161232,
Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

May do diém chay Thermo scientific Mel-Temp 3.0 (USA) tai Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Phd hong ngoai FT-IR duoc do bang phuong phap ép nén KBr bing may
IMPACT 410, Nicolet-Carl Zeiss Jena (Ptic) tai Vién Hoa hoc, Vién Han lam
Khoa hgc va Cong nghé Viét Nam va may Iffanity-1S, Shimzadu (Nhat Ban)
tai Khoa Khoa Hoc Ty Nhién, Pai Hoc Quy Nhon.

Ph6 UV-Vis dugc do trén may UV-Vis -1800 Shimadzu tai Khoa Khoa Hoc Tu
Nhién, Truong Dai hoc Quy Nhon

Pho cong huong tir hat nhan 1D va 2D-NMR duoc do trén may Varian FT-NMR
Spectromter, Bruker AM 500 va Bruker AM600 tai Vién Hoa hoc, Vién han
lam Khoa hoc va Cong nghé Viét Nam.

Ph khdi thuong duoc do trén may Agilent 6120 Quadrupole LC/MS tai Vién
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Hoa hoc, Vién han 1am Khoa hoc va Cong nghé Viét Nam.

* Pho khdi phan giai cao HR-ESI-MS duoc do trén may FT-ICR-MS Varian
(USA), tai Vién Hba hoc, va mdy ESI Q-TOF MS/MS tai Vién Héa sinh bién

thudc Vién Han lam Khoa hoc va Cong nghé Viét Nam.

2.3.2. Héa chit

chung ct lai (thudc hang cong nghi¢p hodc Trung Quéc).

chloroform, methanol, ethyl acetate, nudc cét.

Cac dung moi dung trong sac ki ban mong va sac ki cot, ngdm mau déu dugc

Silicagel dung trong sic ki ban mong va sic ki cot thudc loai tinh khiét (Merck
- btre).

Céac dung moi thuong duge str dung la n-hexane, acetone, dichloromethane,

Bdng 2.1. Danh myc héa chat dung trong thyc nghiém

STT

10

11

12

Hoa chat
acetone

chloroform

L-cysteine methyl ester

hydrochloride

dichloromethane
1,4-Dioxane
ethyl acetate
n-hexane
Hydrochloric acid
Nudc cat
Pyridine

Silicagel

Trimethylsilylimidazole

Cong thuc
CH3;COCH3

CHClIs

HSCH>CH(NH2)COOCH3
- HCI

CH-Cl,
C4Hs02
CH3COOC:Hs
CsHiz
HCI
H>O
CsHsN
SiO»

CeH12N2S1

Xuat xu

Hang cOng nghiép
hodc Trung Quéc
Hang cong nghiép
hodc Trung Quéc

Merck — Puac

Hang cOng nghiép
hoac Trung Qudc

Merck — DPutc

Hang cong nghiép
hoac Trung Quéc
Hang cong nghiép
hodc Trung Qubc

Merck — Duc
Merck — Duc
Merck — Duc
Merck — Duc

Merck — Duc
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2.4. Thyc nghiém
2.4.1. Chiét xudt va phén ldp cdc hoat chit tir ld ciia lodi A. chinense

Mau 14 tuoi loai A. chinense thu duoc phoi nang va say kho rodi nghién nho thu
dugc 7 kg bot kho. Bot 14 kho duoc ngadm chiét bang MeOH 85% ( 5 x 35 L x 24 h)
& nhiét do phong. Dich chiét duoc gop lai va cd quay dudi dp suat giam loai bét dung
moi thu duoc dich ¢cd MeOH (1,5 L). Dich ¢6 duoc tao huyén phu véi nude (1/1, v/v)
cho 3L huyén phu. Hon hop huyén phu (3 L) duoc chiét phan bd 1an luot véi céc
dung mdi n-hexane va ethyl acetate. Cac phan doan dich chiét sau khi loai bo dung
moi thu duoc 70 g cao n-hexane (AH) va 50 g cao ethyl acetate (AE) twong tmg; phan
dich nuéc con1a 2,5 L.

Cao AE (50 g) duogc phan lap qua SKC trén silica gel pha thuong véi hé dung
moi rira giai lan luot 1a CH2CL/EtOAc (2/0,2), EtOAc, EtOAc/MeOH (2/0,5) thu
dugc 5 phan doan AE1 (6 g), AE2 (8 g), AE3 (15 g), AE4 (13 g), AES (10 g).

Phéan doan AE1 (6 g) duoc tinh ché bang SKC trén silica gel pha thuong véi
hé dung méi rira giai CH2Clo/EtOAc (2/0,2) thu dugc hai hop chat, hai hop chat nay
duoc tinh ché qua SKC Sephadex LH 20 thu dugc 2 hop chét sach 1a AC8 (50 mg)
va AC4 (30 mg).

Phéan doan AE2 (8 g) duoc phan 1ap bang SKC trén silica gel pha thuong véi
hé dung mdi rira giai CH>Clo/Acetone (2/0,2) thu dugc 3 hop chat. Tién hanh tinh ché
3 hop chét nay qua SCK Sephadex LH 20 thu duoc 3 hop chat sach 1a AC10 (7 mg),
AC11 (9 mg) va ACS5 (11 mg).

Phéan doan AE3 (15 g) duoc phan 1ap bang SKC trén silica gel pha thudng voi
hé dung mdi rira giai n-hexane/EtOAc (1/4) sau d6 tinh ché tiép bang SKC Sephadex
LH 20 thu dugc 2 hop chit sach 1a AC1 (8 mg) va AC2 (7 mg).

Phéan doan AE4 (13 g) duoc phan 1ap bang SKC trén silica gel pha thudng voi
hé dung méi rira giai EtOAc/Acetone (2/0,2) sau d6 tinh ché tiép bang SKC silica gel
pha ddo RP-18 v&i hé dung mdi MeOH/H»O (1/1) thu dugc 3 hop chét sach 1a AC3
(9 mg), AC9 (50 mg) va AC6 (28 mg).

Phén doan AE5 (10 g) dugc phan 1ap bang SKC trén silica gel pha thudng véi
hé dung moéi rira giai EtOAc/Acetone (2/0,5) sau d6 tinh ché tiép bang SKC silicagel
pha dao RP-18 véi hé dung moi MeOH/H,0 (1/1) thu dugc 2 hop chit sach 1a AC7
(9 mg) va AC12 (10 mg).
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SKC: sée ki ot [ bot kho 14 lodi A.chinense J

EtOAc: ethyl acetate (Tke)

Ac: Acetone 1. Chiét MeOH 85% (5 x 35 L x 24 h) , ° phong
H: hexane

2. Cét quay loai bo dung méi
[

1,5 L dich co Me0§

1. Thém 1,5 L nudce

2. Chiét v6i hexane
»-| Pha nudc
. 3. Chiét véi EtOAc
Dich chiét hexane >
Cb dudi dung méi *

(AH@0» ) (Dich chiét Et0AC)

Cét dudi dung moi
AE (50 g)

1. CH,Cly/EtOAc (2/0,2) SKC
2.100% EtOAc
3. EtOAC/MeOH (2/0.5)]

Y Y Y Y
(AE1(6g) ) AE2 (7 g) (AE3(15g) j (AE4(13g)) (AE5(8g) )

1.SKC |2.SKC 1. SKC |2.SKC 1. SKC |2.SKC 1. SKC [ 2. SKC
CH,Cl,/EtOAc SKC Shephadex silica gel [ shephadex silica gel| shephadex ~silica gel |pha dao silica gel| pha dao
(2/0’2) CH2C12/AC (2/0,5) H/EtOAc (1/4) EtOAc/Ac MeOH/HZO EtOAc/Ac MSOH/HZO
\ Y \ (2/0,2) (1/1) (2005 y (1)

—

[ Y Y \
[ACS ] ACA4 AC10Y(AC11 AC5 AC1 AC2 AC3 AC9 AC6 ACT AC12
(50 mg) [(30 mgﬂ [(7 ng[@ mg)] [(11 ng[<8 mg)][m mg)][@ mg)] [(50 mgﬂ [(28 mgj ©Omg)) (10 mg)

Hinh 2.3.So d6 phan 1ap cic chat tir 14 ctia loai A. chinense

2.4.2. Chiét xudt va phén ldp cdc hoat chit tir hoa ciia loai A. chinense
Mau hoa ciy A. chinense dugc thu hai, phoi nang roi sdy kho, nghién nho, thu

duoc 2,3 kg bot khd. Bot mau duge ngdm chiét siéu 4m trong MeOH/H>0 (10/1, v/v)
(1 x I0L + 4 x 5L) & nhiét 6 50 °C, mdi 1an chiét siéu 4m trong 3 x 30 phdt. Dich
chiét dugc gop lai va cd quay dudi dp suat giam loai hét MeOH thu duogc dich cin
thd (1 L). Dich can thd duoc tao huyén phii v6i 1 L nuéc. Hon hop huyén phii (2 L)
dugc chiét phan bd lan lugt véi cac dung moi n-hexane va ethyl acetate. Cac dich
chiét sau khi loai bé dung méi thu duoc cao n-hexane (AFH, 20 g) va cao ethyl acetate
(AFE) tuong tng; phan dich nuéc con lai 1a 1.7 L.

Cao chiét AFE (70 g) dugc phan 1ap bang SKC trén silica gel pha thuong
v6i dung moi EtOAc rdi rira giai bang MeOH thu duoc cac phan doan twong g
AFE1 (10 g), AFE2 (30 g), AFE3 (13 g), AFE4 (10 g).

Phéan doan AFEI (10 g) duoc phan 14p bang SKC trén silica gel pha thuong
v6i hé dung méi rira gidi CH2Clo/Ac (2/0,2) thu dugce cac phan doan AFEL.1 (1,5 g),
AFE1.2 (2 g), AFE1.3 (2,5 g), AFE1.4 (2 g).
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Phéan doan AFE1.1 duoc tinh ché (1,5 g) trén SKC Sephadex LH-20 véi dung
mo1 MeOH thu dugc hop chét sach AC16 (80 mg). Phan doan AFE1.3 duoc tinh ché
qua cot pha dao bang silica gel pha dao RP-18 véi hé dung mdi MeOH/H20 (2/1) thu
duoc 2 hop chét sach 12 AC17 (30 mg) va AC18 (50 mg).

Phan doan AFE3 (13 g) dugc qua SKC trén silica gel pha thuong véi hé dung
modi rua gidi CH2Cla/EtOAc/MeOH (2/1/0,5) thu dugc cac phan doan AFE3.1 (2 g),
AFE3.2 (2 g), AFE3.3 (2,5 g), AFE3.4 (3 g). Phan doan AFE3.1 (2 g) dugc tinh ché
qua SKC silica gel pha ddo RP-18 véi h¢ dung moéi MeOH/H»O (1/1) va SKC
Sephadex LH-20 vdi dung moéi1 MeOH thu dugc hop chét sach 1a AC3 (50 mg).

Hai phan doan AFE3.2 (2 g), va AFE3.3 (2,5 g) va phan doan AFE3.4 (3 g)
dugc phan 1ap va tinh ché tuong tu nhu phan doan AFE3.1 lan luot thu dugc hop chat
sach AC13 (20 mg) va AC14 (35 mg), hop chit sach AC15 (30 mg).

SKC: she ki cot [ bot kho hoa lodi A.chinense ]
EtOAc: ethyl acetate (23ke)
F: flower

1. Chiét MeOH (1 x 10 L +4 x 5 L), 50°C
2. Cét quay loai bo dung moi

1,5 L dich ¢6 Meoa

1. Thém 1 L nude
2. Chiét v6i hexane

»-| Pha nudc
' 3. Chiét véi EtOAc
Dich chiét hexane
C6 dudi dung moi +

( AmH@og ) (Dich chiét Er0Ad)

Cit dudi dung moi
AFE (70 g)

1. EtOAc|SKC
2. MeOH
(AFE1 (10g) ) AFE2 (30 g) (AFE3(13 g) ) (AFE4 (16 g) )
CH,Cly/Ac (2/0,2)[SKC silica gel SKC silica gel| CH,Cl,/EtOAc/MeOH (4/2/1)
[ AFE1.2 ] [ AFEL3 ][ AFE1.4 ] AFE3.1 AFE3 2 AFE33 ACFEA3 A
(29 (259 (2g (1,5 2) Qg 259 Gg
SKC shephadex MeOH/H,0 | SKC
MeOH ‘an’ %ha dio 25KC | 1SKe 2.SKC | 1SKC L SkC 2.8KC | 1.SKC
AC16 shephadex [pha ddo shephadex | pha ddo e o ephadex | pha dio
c 2
(80 mg) MeOH Me?ﬁ{?zo McOH Me?ll;ll/l)-lzo MeOH ‘ ) MeOH Me?ﬁl/?zo

[ AC17 J[ AC18 ][ AC3 ] ACI3 AC14 ACI5
(30mg) J{ (50mg) J| (50 mg) (20 mg) (35 mg) (30 mg)

Hinh 2.4. So d phan 1ap cic chat tir hoa ctia lodi A. chinense
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2.4.3. Chiét xudt va phén Igp hoat chit tir ld ciia lodi B. sylvestris

Mau 14 twoi cay B. sylvestris duoc phoi ning, sdy khé rdi nghién nho thu dugc
5 kg bot kho. Bot 14 kho dugce ngdm chiét bing MeOH 85% (4 x 25 L x24h) & nhiét
d6 phong. Dich chiét dugc gop lai va ¢ dudi 4p suat giam loai bt dung mdi thu
duoc dich can tho (1 L). Can tho duoc tao huyén phu véi nudce véi ti 1€ 1/1 (v/v). Hon
hop huyén phu thu duoc (2 L), dugc chiét phan bé 1an luot voi cdc dung méi n-hexane
va ethyl acetate. Cac dich chiét sau khi loai bé dung méi thu dugc cao hexane (BH,
50 g), cao ethyl acetate (BE, 15 g; phan dich nudc con lai 1a 1.75 L).

Cao BH (50 g) dugc phan lap qua skc trén silica gel pha thuong voi hé dung
moi rura gidi gradient hexane/EtOAc (20/1, 15/1, 10/1, 5/1, 100% EA), thu duoc 3
phan doan BH1 (4 g), BH2 (8.5 g), BH3 (15.5 g)

Phéan doan BH1 (4 g) dugc phan 1ap bang skc trén silica gel pha thudng véi hé
dung moi rira gidi CH2Clo/ EtOAc (10/1). Qué trinh phan 18p duoc 1ap lai 2 lan thu
dugc hop chat sach 12 BS1 (7 mg).

Phéan doan BH2 (8.5 g) duoc phan 1ap bang sk trén silica gel pha thudong voi
hé dung moi rua giai hexane/EtOAc (10/1) thu dugc 2 hop chat sach 1a BS2 (17 mg),
va BS3 (8 mg)

Phan doan BH3 (15.5 g) duoc qua SKC trén silica gel pha thuong voi hé dung
mdi rira giai CH2Cl, (100%) thu duoc hop chét sach 12 BS4 (16 mg).

Cao BE (15 g) duogc phan lap qua SKC trén silica gel pha thuong véi hé
dung moi rua gidi hexane/EtOAc (2/1) thu duoc 2 phan doan BE1 (11,2 g) va BE2
(L5 g).

Phan doan BEI (11.2 g) dugc phéan 1ap tiép bang SKC trén silica gel pha
thuong v6i hé dung méi rira giai hexane/EtOAc (4/1) thu duoc 2 hop chét sach 1a
BSS (7 mg) va BS6 (50 mg).

Phén doan BE2 (1.5 g) duoc phan lap tiép bang SKC trén silica gel pha thuong
v6i hé dung mdi rira giai CH2Clo/EtOAc (1/1) thu duoc hop chat BS7 (9 mg).
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SKC: séc ki cot [ bot kho 14 loai B.sylvestris ]
H: hexane (S kg)
EtOAc: ethyl acetate

1. Chiét 85% (4 x 25 L x24h) , t° phong
2. Cét quay loai bé dung méi

1 L dich tho6 MeOH

1. Thém 1 L nudc
2. Chiét véi hexane

»| Pha nudc

3. Chiét véi EtOAc

Dich chiét hexane * >

C6 dudi dung mbi

BH(50g) )  (Dichchiét roac) -oldume oy, MRE (15 )

gradient H/EtOAc (

(20/1, 15/1, 10/1, 5/1, 100%EtOAc) ¢SKC H/(%t/%AC SKC
(BHI (4g) ) (BH2(85g) ) (BH3(1559) ( BEl(129 )( BE2(15g )
CH,CLy/EtOAc| SKC SKC|H/EtOAc SKC |H/EtOAc
2aomy y (10D SKC |100% CH,Cl, y @0 SKC |CH,Cl,/EtOAC

(i/1)

Y Y Y / Y ) Y
[ BS 1 ] BS2 BS3 BS 4 BS5 BS6 BS 7
(7 mg) (17 mg) (8 mg) (16 mg) [ (7 mg) ][ (50 mg) ] [ (9 mg) ]

Hinh 2.5. So db phan 1ap cdc chat tir 1a ctia loai B. sylvestris

2.4.4. Hoat tinh gdy déc té bao
* Céc bude tién hanh phép thu:

Theo phuong phap Monks [113], t bao duoc nudi trong cac giéng ciia khay gdm
96 giéng chira 190 L méi truong (DMSO 10%) véi 3,104 té bao / giéng va sau d6 dugc
u 6 37 °C va 5% COas. Sau 24h, cac hop chét thir hoat tinh dugc hoa tan trong DMSO
(10 ul) duge thém vao tai mdi giéng dé co cac ndng do sang loc 100 pg/ml; 20 pg/ml; 4
ug/ml; 0,8 pg/ml. Mot dia chira cac té bao ung thu 1am chét ddi chimg (ngay 0). Céc té
bao tiép tuc duoc nudi cay thém 72 gid. Sau khi 1, cac don 16p té bao duoc thém vao 1
lwong trichloroacetic acid 20% va nhuém mau trong 30 phut va rira bang acetic acid 5%
(ba 1an) dé loai bo lwong SRB du. Protein lién két v6i thuée nhudém duogc hoa tan trong
dung dich baz¢ Tris 10 mM. Gia tri mat d§ quang hoc (OD) dugc xéac dinh ¢ budc soéng
515 nm bang may doc dia ELISA (Biotek).

% uc ché t€ bao dugc tinh bdi cong thue sau:

, OD... .-OD .
%ic ch& =100% - chat thif n2y 0 100%

cha't déi ching ~ ngay 0
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TAt ca céc thi nghiém duoc 13p lai ba lan dé cho két qua chinh xac. Gia tri ICso
(ndng do trc ché 50% sy phat trién) s& duge xac dinh nhd vao phan mém may tinh
Table Curve.
2.5.Dir liéu pho va tinh chit vat Ii clia cic chit di phan lap
2.5.1. Cdc chit phén ldp tir ld ciia loai A. chinense

e Hop chit AC1: amesiflavone A (chit méi)

Hop chat AC1 dang bot vang; Géc quay cuc riéng [a]p® = -76,0° (¢ 0,1,
MeOH); UV Amax (MeOH, nm): 326; 273; 212. HR-ESI-MS m/z: 577,1910 [M+H]*;
IR max (film) cm™': 3318; 2904; 1653; 1607; 1510; 1255; 1183; 1071. Phd '"H-NMR
(CD30D, 500 MHz) va *C-NMR (CD;OD, 125 MHz) xem Bang 3.1.

e Hop chat AC2: amesiflavone B (chat méi)

Hop chat AC2 dang bot vang. Géc quay cuc riéng [a] = - 43,0° (¢ 0,1, MeOH);
UV Amax (MeOH, nm): 323; 273; 215. HR-ESI-MS m/z: 577,1915 [M+H]*; IR max
(film) cm™': 3703; 2904; 1656; 1625; 1248; 1183. Phé '"H-NMR (CD;0D, 500 MHz)
va BC-NMR (CD;0D, 125 MHz) xem Bang 3.2.

e Hop chat AC3: amesiflavone C (chat méi)

Hop chit AC3 dang bot vang. Géc quay cuc riéng [a]p? = -25,0° (¢ 0,1,
MeOH); UV Amax (MeOH, nm): 330, 272, 216; HR-ESI-MS m/z: 575,1761 [M+H]*;
IR max (film) cm™ !: 3413; 3306; 2940; 1731; 1650; 1623; 1605; 1261; 1136; 1102;
1056; 1027. Phoé 'H-NMR (DMSO-d6, 500 MHz) va *C-NMR (DMSO-d6, 125
MHz) xem Bang 3.3.

e Hop chit AC4: (+)-aptosimon

Hop chat AC4 1a chat ran mau trang; géc quay cuc riéng [a]p>: + 65° (¢ 0,1,
MeOH), IR (KBr) vmax = 3073, 2899, 1764, 1264, 1167, 1040, 926 cm™'; UV Amax
(MeOH) nm: 286,4; 205,6. Phd khéi ESI-MS: m/z 369 [M+H]*. Phé 'H-NMR
(CDCl3, 500 MHz), 61 (ppm): 6,86 (1H, br s, H-2""), 6,84 (1H, br d, 8,0 Hz, H-6"),
6,81 (1H, br s, H-2"), 6,80 (1H, br d, J = 6,5 Hz, H-6"), 3,20 (1H, m, H-1), 6,77 (H,
d, J=8,0 Hz, H- 5"), 6,76 (1H, d, J = 6,5 Hz, H-5"), 5,30 (1H, d, J = 3,5 Hz, H-6),
5,28 (1H, d, J =4,0 Hz, H-2), 4,32 (1H, dd, J = 7,0; 9,5 Hz, H,-8), 4,00 (1H, dd, J =
5,0; 9,5 Hz, Hg-8), va 3,42 (1H, dd, J = 3,5; 9,0 Hz, H-5). 3*C-NMR (CDCl3, 125
MHz): 6c 49,9 (C-1), 53,3 (C-5), 72,7 (C-8), 83,4 (C-6), 84,3 (C-2), 101,4 va 101,2
(2 x OCH20), 105,7 (C-5"), 106,0 (C-5""), 108,3 (C-2"), 108,5 (C-2"), 118,8 (C-6"),
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119,0 (C-2), 133,1(C-1"), 134,4 (C-1""), 147,3, 148,0, 148,1, 148,4 (C-4', C-4", C-3',
C-3"), va 176,6 (4-CO).
e Hop chat AC5: (+)-isolariciresinol

Hop chit AC5 dang bot trang. Géc quay cuc riéng [a]p?: +25° (¢ 0,1, MeOH),
UV Amax (MeOH) nm: 211,6; 284,6. Pho khdi ESI-MS: m/z 721 [2M+H]*. Phé 'H-
NMR (CDCls, 500 MHz), 8u (ppm): 6,76 (1H, d, J = 8,0 Hz, H-5), 6,68 (1H, s, H-
2"), 6,70 (1H, br d, J = 1,5 Hz, H-2), 6,63 (1H, dd, J = 1,5; 8,0 Hz, H-6), 6,21 (1H, s,
H-5"), 3,83 (3H, s, 3'-OCH3), 3,82 (1H, d, J = 10,0 Hz, H-7), 3,80 (3H, s, 3- OCH3),
3,65-3,72 (2 H, triing chap, H»>-9' va H.-9), 3,42(1H, dd, J = 4,5; 11,5 Hz, Hy-9), 2,79
(2H, brd, J = 7,5 Hz, H-7"), 2,02 (1H, m, H-8), va 1,80 (1H, ddt, J = 3,5; 4,5; 10,0
Hz, H-8). *C-NMR (CDCl;, 125 MHz), ¢ (ppm): 149,0 (C-3), 147,2 (C- 3"), 146,0
(C-4), 145,3 (C-4"), 138,6 (C-1), 134,2 (C-6'), 129,0 (C-1"), 123,2 (C-6), 117.4 (C-
5", 116,0 (C-5), 113,8 (C-2), 112,4 (C-2"), 66,0 (C-9"), 62,3 (C-9), 56,4 (3-OCH3),
56,4 (3'-OCHj3), 48,0 (C-7/8), 40,1 (C-8"), va 33,6 (C-7").
e Hop chit AC6: (-)-cleomiscosin A

Hop chat AC6 dang tinh thé hinh kim, t%c 249 - 250°C. Géc quay cuc riéng [a]p®
-34° (¢ 0,1, MeOH). UV Amax (MeOH) nm: 324,8; 206,8. Pho khéi ESI-MS: m/z = 387
[M + HJ*. Phé 'H-NMR (DMSO-ds, 500 MHz), 8u (ppm): 7,96 (1H, d, J = 9,5, H-4),
7,02 (1H, d, J = 2,0 Hz , H-2), 6,91 (1H, s, H-5), 6,88 (1H, dd, J = 2,0; 8,0 Hz , H-6"),
6,82 (1H, d, J = 8,0 Hz , H-5"), 6,34 (1H, d, J = 9,5 Hz, H-3), 4,99 (1H, d, J = 8,0 Hz,
H-7"), 4,34-4,30 (m, H-8"), 3,79 (3H, s, 6-OMe), 3,78 (3H, s, 3'-OMe), 3,66 (dd, J = 2,0;
5,0 Hz, Hp-9"), 3,41-3,36 (m, H,-9"). *C-NMR (DMSO-d6, 125 MHz), 8c (ppm): 160,0
(C-2), 1472 (C-3"), 147,6 (C-4"), 145,2 (C-6), 144,8 (C-4), 138,0 (C-10), 137,1 (C-7),
131,6 (C-8), 126,7 (C-1"), 120,8 (C-6"), 1154 (C-5"), 113,2 (C-3), 112,1 (C-2"), 111,2
(C-9), 100,8 (C-5), 77,8 (C-8"), 76,2 (C-7"), 59,8 (C-9"), 55,8 (3'-OMe), 55,7 (6-OMe).

e Hop chat AC7: (-)-cleomiscosin C

Hop chiat AC7 dang bot trang; [a]p®® -23° (¢ 0,1, MeOH). UV Amax (MeOH)
nm: 321,6; 221,0. Phd khdi ESI-MS: m/z = 417 [M + H]*. Phd '"H-NMR (DMSO-ds,
500 MHz), 8u (ppm): 7,96 (1H, d, J = 9,5, H-4), 6,91 (1H, s, H-5), 6,75 (1H, s, H-2"),
6,75 (1H, s, H-6"), 6,34 (1H, d, J = 9,5 Hz, H-3), 4,97 (1H, d, J = 8,0 Hz, H-7"), 4,35-
4,38 (1H, m, H-8"), 3,79 (3H, s, H-6-OMe), 3,77 (3H, s, H-3'-OMe), 3,77 (3H, s, H-



42
5'-OMe), 3,67 (1H, br d, J = 12 Hz, Hp-9), 3,38 -3,42 (1H, m, H,-9). *C-NMR
(DMSO-ds, 125 MHz): 6c 160,1 (C-2), 148,0 (C-3', C-5"), 145,3 (C-6), 144,8 (C-4),
138,0 (C-9), 137,1 (C-7), 136,3 (C-4"), 131,7(C-7), 125,7 (C-1"), 113,2 (C-3), 111,3
(C-10), 105,7 (C-2', C-6"), 100,9 (C-5), 77,8 (C-8"), 76,6 (C-7"), 56,2 (3'-OMe, 5'-
OMe), 55,9 (6-OMe). PC-NMR (CsDsN, 125 MHz), 8¢ (ppm): 160,9 (C-2), 149,7
(C-3', C-5"), 146,4 (C-6), 144,6 (C-4), 139,3 (C-9), 138,4 (C-7), 135,6 (C-4"), 133,0
(C-8), 126,6 (C-1"), 113,8 (C-3), 112,0 (C-10), 106,4 (C2', C-6'), 101,2 (C-5), 79,7
(C-8"), 77,8 (C-7"), 56,4 (3'-OMe, 5'-OMe), 56,2 (6-OMe).
e Hop chit AC8: f-sitosterol

Hop chit AC8 dang bot mau tring. Phé 'H-NMR (500MHz, CDCls), &
(ppm): 5,35 (1H, t, J=2,0; 3,0 Hz, H-6), 3,52 (1H, m, H,-3), 2,20-2,31 (2H, m), 1,95-
2,02 (2H, m), 1,81-1,86 (3H, m), 1,44-1,68 (9H, m), 1,20-1,30 (6H, m), 1,08-1,17
(8H, m), 1,01 (3H, s, 19-CH3), 0,92 (3H, d, J = 6,5 Hz, 21-CH3), 0,84 (3H, t, J =
7,5Hz, 29-CH3), 0,83 (3H, d, J = 7,0 Hz, 27-CHs), 0,80 (3H, d, J = 7,0 Hz, 26-CHs),
0,68 (3H, s, 18-CH3). Phd '*C-NMR (125 MHz, CDCls), 8¢ (ppm): 140,8 (C-5), 121,7
(C-6), 71,8 (C-3), 56,8 (C14), 56,1 (C-17), 50,2 (C-9), 45,9 (C-24), 42,3 (C-13), 42,3
(C-4),39,8 (C-12),37,3 (C-1),36,5 (C-10), 36,2 (C-20), 34,0 (C-22),31,9 (C-7), 31,9
(C-8), 31,7 (C-2), 29,2 (C-25), 28,3 (C-16), 21,1 (C-11), 24,3 (C-15), 11,9 (C-18),
19,4 (C-19), 18,8 (C-21), 26,1 (C-23), 19,1 (C-26), 19,8(C-27), 23,1 (C-28), 12,0 (C-
29).

e Hop chat AC9: daucosterol

Hop chat AC9 dang bét tring. Phé '"H-NMR (DMSO-ds, 500 MHz), 81 (ppm):
5,32 (1H, br s), 3,42 (1H, m), 1,00 (3H, d, J = 6,0; 7,0 Hz), 0,96 (3H, s), 0,90 (3H, ¢,
J =6,5 Hz), 0,81 (3H, d, J = 6,8 Hz), 0,80 (3H, d, J = 6,9 Hz), 0,65 (3H, s);
glucopyranosyl: 4,83 (3H, m; 3 x H-OH), 4,39 (1H, t, J = 5,7 Hz, H-OH), 4,22 (1H,
d,J=7,8 Hz, H-1"), 3,64 (1H, dd, J = 5,5; 10,1 Hz), 3,46 (1H, m), 3,14-3,20 (3H, m),
3,07 (1H, m). *C-NMR (DMSO-ds, 125 MHz), 8¢ (ppm): 140,1 (C-5), 121,1 (C-6),
100,7 (C-1"), 76,9 (C-3), 76,7 (C-5"), 76,7 (C-4"), 73,4 (C-2"), 70,1 (C-3"), 61,0 (C-6"),
56,1 (C-14), 55,4 (C-17), 49,6 (C-9), 45,1 (C-24), 41,8 (C-13), 40,1 (C-12), 38,3 (C-4),
36,8 (C-1), 27,7 (C-16), 36,2 (C-10), 35,4 (C-20), 33,3 (C-22), 31,4 (C-2), 31,3 (C-8),
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31,3 (C-7), 28,7 (C-25), 25,4 (C-23), 23,8 (C-15), 22,6 (C-28), 20,5 (C-11), 19,6 (C-27),
19,0 (C-26), 18,9 (C-19), 18,6 (C-21), 11,7 (C-29), 11,6 (C-18).
e Hop chit AC10: 4-hydroxy-3-methoxybenzaldehyde
Hop chat AC10 dang bot tring. IR (KBr) vimax: 3450, 2918, 1732 va 1595 cmr
I: UV-Vis (MeOH) Amax: 306,0; 275,0 nm; Phé khéi ESI-MS: m/z= 137 [M-CH;]*.
Ph6 'H-NMR (CDCls, 500 MHz,) 81 (ppm): 9,83 (1H, s, -CHO), 7.43 (1H, d, J = 8.5
Hz, H-6), 7,42 (1H, s, H-2), 7,04 (1H, d, J = 8,5 Hz, H-5), 6,17 (1H, s, -OH), 3,97
(3H, s, -OCH3). '*C NMR (CDCls, 125 MHz), 8¢ (ppm): 190,8 (-CHO), 151,7 (C-4),
147,2 (C-3), 129,9 (C-1), 127,5 (C-6), 114.,4 (C-5), 108,8 (C-2), 56,2 (-OCH3).
e Hop chit AC11: protocatechuic acid methyl ester
Hop chat AC11 dang bot tring. IR (KBr) vmax: 3450, 2929, 1686, 1535 cm™,
UV-Vis (MeOH) Amax: 296,0; 261,2 nm; Pho khéi ESI-MS: m/z= 167 [M-H] Phé 'H
NMR (500 MHz, CD;0D), 8u (ppm): 7,44 (1H, d, J = 2,0 Hz, H-2), 7,43 (1H, dd, J
=2,0; 8,0 Hz, H-6), 6,82 (1H, d, J = 8,0 Hz, H-5), 3,85 (3H, s, -OCH3). >*C NMR
(125 MHz, CD30D), ¢ (ppm): 168,9 (COO0), 151,7 (C-4), 146,2 (C-3), 123,6 (C-6),
122,6 (C-1), 117,4 (C-2), 115,9 (C-5), 52,2 (-OCH3).
e Hop chat AC12: protocatechuic acid
Hop chit AC12 dang bdt tréng. IR (KBr) vimax: 3450, 1641, 1535 cm’!. UV-
Vis (MeOH) Amax: 295,4; 259,4 nm. Phé '"H NMR (500 MHz, CD;0D), 84 (ppm):
7,46 (1H, dd, J = 2,0; 8,0 Hz, H-6), 7,44 (1H, d, J = 2,0 Hz, H-2), 6,82 (1H, d, J =
8,0 Hz, H-5). >*C NMR (125 MHz, CD30D), 8¢ (ppm): 170,3 (COO), 151,5 (C-4),
146,1 (C-2), 123,9 (C-1), 123,2 (C-6), 117,8 (C-2), 115,8 (C-5).
2.5.2. Cdc chdt phan ldp tiv hoa ciia lodi A. chinense
e Hop chat AC13: astralagin
Hop chit AC13 1a chit rin mau vang, [a]p® = -28° (¢ 1,1; MeOH). Phé khéi
ESI-MS m/z 448 [M-H]". '"H-NMR (CDsOD, 500 MHz), &u (ppm): 8,07 (2H, d, J =
9,0 Hz, H-2' va H-6), 6,91 (2H, d, J = 9,0 Hz, H-3' va H-5'), 6,40 (1H, d, J = 2,0,
H-8), 6,21 (1H, br s, H-6), 5,25 (1H, d, J = 7,5 Hz, H-1""), 3,71 (1H, dd, J = 2,5; 12,0
Hz, Hy-6"), 3,55 (1H, dd, J = 5,5; 12,0 Hz, Ha-6""), 3,47 (1H, dd, J = 7,0; 9,5 Hz, H-
2'"), 3,45 (1H, t, J = 9,0, H-3"), 3,33 (1H, tring chap, H-4""), 3,23 (1H, m, H-5").
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BC-NMR (CDsOD, 125 MHz), 8¢ (ppm): 179,5 (C-4), 166,4 (C-7), 163,1 (C-
5), 161,6 (C-4"), 159,1 (C-9), 158,5 (C-2), 135,5 (C-3), 132,3 (C-6"), 132,3 (C-2"),
122,8 (C-1"), 116,1 (C-5"), 116,1 (C-3"), 105,6 (C-10), 104,2 (C-1""), 100,1 (C-6), 94,9
(C-8), 78,4 (C-3"), 78,1 (C-5""), 71,4 (C-4""), 75,7 (C-2"), 62,7 (C-6"").
e Hop chit AC14: kaempferide 3-O-8-D-glucopyranoside
Hop chat AC14 1a chét ran mau vang, [a]p? = —16° (¢ 0,1, MeOH). Pho khéi
ESI-MS m/; = 461 [M-H]". '"H-NMR (DMSO-d6, 500 MHz), &u (ppm): 12,56 (5-
OH), 8,13 (2H, d, J = 9,0 Hz, H-2' va H-6"), 7,07 (2H, d, J = 9,0 Hz, H-3' va H-5"),
6,43 (1H, d, J = 2, H-8), 6,20 (1H, d, J = 2, H-6), 5,47 (1H, d, J = 7,5 Hz, H-1""),
3,85 (3H, 4'-OCHj3, s), 3,2-3,6 (6H, tring chap, H-2"" dén H-5" va 2H(H-6"")).
BC-NMR (DMSO-d6, 125 MHz), 8¢ (ppm): 177,4 (C-4), 164,6 (C-7), 161,2
(C-5), 158,8 (C-4"), 156,4 (C-2), 155,7 (C-9), 133,5 (C-3), 130,7 (C-6"), 130,7 (C-2"),
122,5 (C-1"), 113,7 (C-5"), 113,7 (C-3"), 104,1 (C-10), 100,8 (C-1""), 98,8 (C-6), 93,7
(C-8), 77,5 (C-5"), 76,4 (C-3""), 74,2 (C-2""), 69,9 (C-4""), 60,8 (C-6""), 55,4 (OCH3).
e Hop chit AC15: quercetin 3-O-f-D-glucopyranoside
Hop chat AC15 12 chat rin mau vang, [a]p®® = - 10° (c 0,1, MeOH). Pho khoi
ESI-MS m/z: 463 [M-H]". '"H-NMR (CD;0D, 500 MHz), 8u (ppm): 7,73 (1H, d, J =
2,0 Hz, H-2'), 7,59 (1H, dd, J = 2,0; 8,5 Hz, H-6"), 6,89 (d, J = 8,5 Hz, H-5"), 6,39
(1H, d, J = 2,0 Hz, H-8), 6,20 (1H, d, J = 2,0 Hz, H-6), 5,25 (1H, d, J = 7,5 Hz, H-
1'),3,74 (1H, dd, J = 2,5; 12 Hz, Hy-6""), 3,60 (1H, dd, J= 5,5 ; 12,0 Hz, H,-6""), 3,55
(1H, ddd, J = 2,5; 5,5; 9,5 Hz, H-5"), 3,51 (1H, dd, J = 7,5; 9,0 Hz, H-2"), 3,46 (1H,
t,J =9,0 Hz, H-3"), 3,38 (1H, dd, J = 9,0; 9,5 Hz, H-4"").
BC-NMR (CD30D, 125 MHz), 8¢ (ppm): 179,4 (C-4), 166,1 (C-7), 162.,9 (C-
5), 159,0 (C-9), 158,4 (C-2), 149,8 (C-4"), 145,8 (C-3"), 135,6 (C-3), 123,2 (C-6"),
123,1 (C-1"), 116,0 (C-2"), 105,6 (C-10), 104,4 (C-1""), 99,9 (C-6), 94,8 (C-8), 78,3
(C-5"), 78,1 (C-3"), 75,7 (C-2""), 71,2 (C-4"), 62,6 (C-6"").
e Hop chat AC16: (-)-epi-catechin
Hop chiat AC16 1a chat rin mau vang, d6 quay cuc riéng [a]p=-19°(c 0,1;
MeOH). Pho khéi ESI-MS m/z = 289 [M-H]". 'H-NMR (CD;OD, 500 MHz), &u
(ppm): 7,00 (1H, d, J = 2,0 Hz, H-2"), 6,82 (1H, dd, J = 2,0; 8,0 Hz, H-6"), 6,78 (1H,
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d, J = 8,0 Hz, H-5'), 5,94 (1H, d, J = 2 Hz, H-8), 5,96 (1H, d, J = 2 Hz, H-6), 4,83
(1H, trung chap, H-2), 4,20 (1H, br s, H-3), 2,88 (1H, dd, J = 5,0; 16,5 Hz, H-4.,),
2,76 (1H, dd, J = 3,0; 16,5 Hz, H-4..).

C-NMR (CDsOD, 125 MHz), 8c (ppm): 158,0 (C-7), 157,7 (C-9), 157,4 (C-
5), 146,0 (C-3'), 145,8 (C-4"), 132,3 (C-1"), 119,4 (C-6"), 115,9 (C-5"), 115,4 (C-2"),
100,1 (C-10), 96,4 (C-6), 95,9 (C-8), 79,9 (C-2), 67,5 (C-3), 29,3 (C-4).

e Hop chit AC17: (-)-catechin

Hop chiat AC17 12 chét rin mau vang; Géc quay cuc riéng [o]p? = —54°(c 0,1,
MeOH). Phé khdi ESI-MS: m/z 289 [M-H]". '"H-NMR (CD;OD, 500 MHz): 8x
(ppm): 6,86 (1H, d, J = 2,0 Hz, H-2'), 6,79 (1H, d, J = 8,0, H-5"), 6,74 (1H, dd, J =
2,0; 8,0 Hz, H-6'), 5,96 (1H, d, J = 2,0 Hz, H-6), 5,89 (1H, d, J = 2,0 Hz, H-8), 4,59
(1H, d, J = 7,5Hz, H-2), 4,00 (1H, ddd, 5,5; 7,5; 8,0 Hz, H-3), 2,87 (1H, dd, J = 5,5;
16,0 Hz, H-4.,), 2,54 (1H, dd, J = 8,0; 16,0 Hz, H-4.,),.

3C-NMR (CD;0D, 125 MHz), 8¢ (ppm): 157,8 (C-7), 157,5 (C-5), 156,9 (C-
9), 146,2 (C-3'), 146,2 (C-4"), 132,2 (C-1"), 120,0 (C-6"), 116,1 (C-5"), 115,3 (C-2"),
100,9 (C-10), 96,3 (C-6), 95,4 (C-8), 82,8 (C-2), 68,8 (C-3), 28,4 (C-4).

e Hop chat AC18: 3’-methoxyluteolin (chrysoeriol)

Hop chat AC18 1a chit rin mau vang, [a]p? = -23° (MeOH; ¢ 0,1). Pho khoi
ESI-MS m/z = 301 [M+H]*. '"H-NMR (Acetone-ds, 500 MHz), 6u (ppm): 12,99 (s, 5-
OH), 7,62 (1H, d, J = 2,0 Hz, H-2"), 7,59 (1H, dd, J = 2,0; 8,0 Hz, H-6"), 7,00 (1H, d,
J=38,5Hz, H-5"), 6,69 (1H, s, H-3), 6,54 (1H, d, J = 2,0 Hz, H-8), 6,25 (1H, d, J =
1,5 Hz, H-6), 4,00 (3H, 3'-OCH3, s).

BC-NMR (Acetone-ds, 125MHz), ¢ (ppm): 183,1 (C-4), 165,1 (C-7), 165,0 (C-
2),163,3 (C-5), 158,8 (C-9), 151,5 (C-4"), 148,9 (C-3'), 123,5 (C-1"), 121,3 (C-6"), 116,4
(C-5),110,6 (C-2), 105,3 (C-10), 104,4 (C-3), 99,7 (C-6), 94,8 (C-8), 56,6 (3'-OCHa).
e Hop chat AC3 (1a chat méi duge dit tén 1a amesiflavone C)

2.5.3. Cdc hop chit phén ldp tir ld ciia lodi B. sylvestris
e Hop chat BS1: friedelin

Hop chat BS1 1a chat ran dang bot trang; ESI-MS: m/z 427,2 [M+H]*. 'H-
NMR (CDCl3, 500 MHz), du (ppm): (2,29; 2,38) (2H, m, H-2), 2,27 (1H, q, J = 7,0
Hz, H-4), (1,69; 1,96) (2H, m, H-1), 1,56 (1H, m, H-18), 1,55 (1H, m, H-10), (1,40;
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1,48) (2H, m, H-7), 1,40 (1H, m, H-8), (1,38; 1,57) (2H, m, H-16), 1,35 (2H, m, H-
12), (1,29; 1,51) (2H, m, H-15), (1,28;1,48) (2H, m, H-21), (1,28; 1,46) (2H, m, H-
11), (1,27; 1,75) (2H, m, H-6), (1,20; 1,37) (2H, m, H-19), 1,18 (3H, s, H-28); 1,05
(3H, s, H-27), 1,01 (3H, s, H-26), 1,00 (3H, s, H-30), 0,95 (3H, s, H-29), (0,94; 1,49)
(2H, m, H-22), 0,88 (3H, d, J = 6,5 Hz, H-23), 0,87 (3H, s, H-25), 0,72 (3H, s, H-24).
BC-NMR (CDCl3, 125 MHz), ¢ (ppm): xem Bang 3.15.
e Hop chat BS2: 34-friedelanol
Hop chat BS2 1a chit ran dang bot tring; ESI-MS: m/z 429,1 [M+H]*. 'H-
NMR (CDCl3, 500 MHz) va 3C-NMR (CDCl3, 125 MHz): xem Bang 3.16.
e Hop chat BS3: stigmast-4-en-3-one
Hop chat BS3 12 chat ran dang bot tring; ESI-MS: m/z 413,2 [M+H]*. Pho 'H-
NMR (CDCls, 500 MHz), &u (ppm): 5,72 (1H, s, H-4), (2,26; 2,39) (2H, m, H-6),
(1,68; 2,42) (2H, m, H-2), 1,66 (1H, m, H-25), 1,51 (1H, m, H-8), (1,42; 1,50) (2H,
m, H-11), 1,36 (1H, m, H-20), (1,32; 2,01) (2H, m, H-1), (1,30; 1,60) (2H, m, H-15),
(1,28; 1,86) (2H, m, H-16), (1,22-1,28) (2H, m, H-28), 1,18 (3H, m, H-19); 1,16 (2H,
m, H-23), (1,15; 2,02) (2H, m, H-12), 1,11 (1H, m, H-17), (1,02; 2,32) (2H, m, H-
22), (1,01; 1,83) (2H, m, H-7), 1,00 (1H, m, H-14), 0,92 (3H, d, J = 6,5 Hz, H-21),
0,92 (1H, trung chap, H-9), 0,91 (1H, m, H-24), 0,85 (3H, d, J = 7,5 Hz, H-29), 0,84
(3H, d, J = 7,0 Hz, H-26), 0,82 (3H, d, J = 6,5 Hz, H-27), 0,71 (3H, s, H-18). 13C-
NMR (CDCls, 125 MHz), dc (ppm): xem Bang 3.17.
e Hop chat BS4: (-)-epiafzelechin
Hop chat BS4 1a chit ran dang mau trang, ESI-MS: 297,0 [M+Na]*. Ph6 'H-
NMR (MeOD, 500 MHz), ou (ppm): 7,34 (2H, dd, J=2,0; 7,5 Hz, H-2"; H-6"), 6,80
(2H, dd, J=2,5;7 Hz, H-3'; H-5"), 5,97 (1H, d, J=2,5 Hz, H-8), 5,95 (1H, d, J =
2,5 Hz, H-6), 4,89 (1H, s, H-2), 4,20 (1H, brs, H-3), 2,89 (1H, dd, J=4.5; 16,5, H,-
4),2,76 (1H, dd, J =2,5; 16,5 Hz, Hp -4),. 3*C-NMR (MeOD, 125 MHz), 8c (ppm):
158,0 (C-7), 157,9 (C-4"), 157,7 (C-5), 157,4 (C-9), 131,6 (C-1"), 129,2 (C-6"), 129,2
(C-2"), 115,8 (C-3"), 115,8 (C-5"), 100,1 (C-10), 96,5 (C-6), 95,9 (C-8), 79,9 (C-2),
67,4 (C-3), 29,3 (C-4).
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e Hop chit BS5: 4-hydroxybenzaldehyde
Hop chit BS5 1a chit ran dang bot tring; ESI-MS: m/z 123 [M+H]*; '"H-NMR
(MeQOD, 500 MHz), éu (ppm): 9,73 (CHO), 7,76 (1H, dd, J =2,0; 7,0 Hz, H-2, H-6),
6,88 (2H, dd, J = 2,0; 7,0 Hz, H-3, H-5). 13C-NMR (MeOD, 125 MHz), dc (ppm):
192,7 (CHO), 167,4 (C-4), 133,6 (C-2, C-6), 129,3 (C-1), 117,5 (C-3, C-5).
e Hop chat BS6: 4-hydroxybenzoic acid
Hop chét BS6 12 chat rin dang bot tring; ESI-MS: m/z 121 [M-H.O+ H]*; 'H-
NMR (MeOD, 500 MHz), éu (ppm): 7,89 (2H, dd, J = 2,5; 6,5 Hz, H-2, H-6), 6,84
(1H, dd, J = 2,5; 6,5 Hz, H-3, H-5); >*C-NMR (MeOD, 125 MHz), &¢ (ppm): 170,1
(C, COO0), 163,3 (C-4), 144,7 (C-1), 133,0 (C-2, C-6), 116,0 (C-3, C-5).
e Hop chat BS7: (3,4,5-trimethoxyphenyl-A-D-glucopyranoside)
Hop chat BS7 1a chat ran dang bot tréng; [alp=-17°(c 0,1; MeOH); ESI-MS:
m/z 345 [M-H]~; 'H-NMR (MeOD, 500 MHz), &1 (ppm): 6,51 (2H, s, H-2, H-6), 4,83
(1H, trung chap, H-1"), 3,94 (1H, dd, J =2,5; 12,5 Hz, Hy-6"), 3,83 (6H, s, 2 x OCH3),
3,72 (3H, s, OCH3), 3,68 (1H, dd, J = 6,5; 12,5 Hz, H.-6"), 3,49 (1H, dd, J = 6,5; 9,0
Hz, H-2'), 3,46 (1H, m, H-5"), 3,45 (1H, dd, J = 8,0; 9,0 Hz, H-3'), 3,60 (1H, dd, J =
8,0; 9,5 Hz, H-4"). BC-NMR (MeOD, 125 MHz), 8¢ (ppm): 156,0 (C-1), 154,8 (C-3,
C-5), 134,5 (C-4), 103,2 (C-1"), 96,2 (C-2, C-6), 78,4 va 78,1 (C-3', C-5"), 75,0 (C-
2"), 71,7 (C-4"), 62,8 (C-6"), 61,2 (4-OCH3), 56,6 (3-OCH3 va 5-OCH3).
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CHUONG 3: KET QUA VA THAO LUAN
3.1. Xic dinh cu tric cic hop chit dwoc phan lap tir loai A. chinense

Tir c4c bo phan 14 va hoa cua loai A. chinense thu hai tai Da Nang da phan 1ap
duoc 18 hop chét:

12 hop chat tir 14 gdm 3 hop chit C-glucoside méi 1a amesiflavone A (AC1),
amesiflavone B (AC2) va amesiflavone C (AC3) va 9 hop chat da biét gff)m 4 hop
chat lignan Ia (+)-aptosimon (AC4), (+)-isolariciresinol (ACS), (-)-cleomiscosin A
(AC6), va (-)-cleomiscosin C (AC7); 2 hop chét steroid 1a [-sitosterol (AC8) va
daucosterol (AC9); va 3 hop chét phenolic 13 4-hydroxy-3-methoxybenzaldehyde
(AC10), protocatechuic acid methyl ester (AC11), va protocatechuic acid (AC12).

OCHj

AC1 AC2

OH OH

AC9 AC10 AC11 AC12
Hinh 3.1. Céu triic cdc hop chat dugc phan 1ap tir 14 ciia loai A. chinense.
e 7 hop chét flavonoid tir hoa gém astragalin (AC13), kaempferide 3-O-p-D-
glucopyranoside (AC14), quercetin 3-O-B-D-glucoside (AC15), (-)-epi-catechin
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(AC16), (-)-catechin (AC17), chrysoeriol (AC18), va 1 chit méi 1a

amesioflavone C (AC3) da duoc phan 1ap tur 14.

Hinh 3.2. Cau tric céc hop chat phan 1ap tir hoa cta loai A. chinense.
3.1.1. Xdc dinh céu triic cdc hop chit phdn 1gp tir ld ciia loai A. chinense
3.1.1.1. Hop chdt ACI: amesiflavone A
Hop chat AC1 duge xac dinh 1a hop chit mai va dit tén 12 amesiflavone A

cO cau truc nhu sau:

T

G T v : ' . ! : : '
4000 3500 3000 00 200 1760 1600 1260 1000 TED S0 400
cm-1

Hinh 3.4. Pho hong ngoai cua hop chat AC1
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02
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273 nm
o1
IF0.2 nm
ol L 1 L K
196 400

Wavstength [aem]

Hinh 3.5. Pho UV-Vis ciia hop chat AC1

Pho héng ngoai cua AC1 (Hinh 3.4) cho nhitng van hép thu dac trung dao
dong héa tri cia nhém OH (vo.n) & 3318 cm!(tb), ve-n (CH3) 62904 cm! (m), dao
dong bién dang cia nhém C=0 (8c=0) ¢ 1653 cm™'(m), ve=c 6 1607 cm™!, ve.c 6 1510
cm’, veo & 1255 em™!, yen ( dao dong bién dang phang trong vong benzen) (1183-
1071) cm™. Pho UV-Vis (Hinh 3.5) thé hién hai gia tri 212 nm va 273 nm 1a nhiing
gid tri hdp thu cuc dai trong ving UV tng v6i chuyén murc n-n* trong vong benzen
va gid tri 326 nm ung véi chuyén mirc n—n" trong vong benzen.

Pho khéi phn giai cao HR-ESI-MS (Hinh 3.6) cho pic gia phan tir cong proton
tai m/z 577,1910 [M+H]* (Tinh todn ly thuyét cho cong thic la [CxsH33013] *:
577,1916) di xac dinh cong thirc phan tir (CTPT) cia hop chat AC1 1a CosH3015.

o [+ 563N [ 4,1464 min) CNHD_1558N3_24
B

o 4 3771910

"

1.5

1.6

1.4

0.2

0.6

1210308 182.8837237.1740 3363685 351.2828 [ 7232302 522.0058

25 50 75 100 125 150 175 200 325 350 275 00 325 350 375 40Q 425 2450 475 500 525 550 575 800 825 850 €75 700 725 750 775 800 525 350 875 S00 535 250
Counts v Mazzto-Chege (miz

Hinh 3.6. Pho khoi phan giai cao HR-ESI-MS ciia hop chat AC1
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Ph6 NMR (Hinh 3.7) cia AC1 cho cic tin hiéu dic trung cua hop chat
flavonoid glycoside. C4c tin hiéu cta khung flavone trén phd 'H-NMR (PLI1.4 dén
PL1.6) gdm hai doublet ctia 4 proton vong benzen thé para hé A>B> & du 8,00 (2H, d,
J=9,0Hz, H-2' vaH-6") va 7,10 (2H, d, J = 9,0 Hz, H-3' va H-5"); hai tin hi¢u singlet
cua 1 proton vong A & ou 7,06 (s, H-8) va 1 proton vong C & ou 6,74 (s, H-3) cua
phan aglycone.

Pho *C-NMR (Hinh 3.8) va DEPT (PLI.8) cua phan aglycone nay cho tin
hiéu twong tng cta 15 carbon khung flavone gdm mot nhém carbonyl tai dc 184,2
(C-4); 8 carbon sp®khong lién két véi proton, trong d6 5 carbon sp? lién két voi oxy
tai dc 166,3 (C-2), 164,8 (C-7), 164,6 (C-4"), 160,1 (C-5), va 158,5 (C-9), va 3 carbon
sp? bac 4 tai oc 124,3 (C-1"), 114,3 (C-6), va 107,0 (C-10); va 6 carbon methine sp>
tai oc 129,5 (C-2', 6'), 115,7 (C-3',5"), 104,8 (C-3), 96,3 (C-8); ngoai ra con tin hiéu
cua mdt nhém methoxy tai oy 3,90 (4'-OCH3)/dc 56,1(4'-OCH3). Nhitng dir li¢u phan
tich phd 'H, 3*C-NMR ¢ trén goi ¥ sy ¢6 mat ciia mot phan apigenin cé thém mot
nhém thé tai vong A [114, 115]. Gié tri do chuyén dich héa hoc cua C-6 (oc 114,3)
goi ¥ nhém thé nay & vi tri C-6 vi d6 chuyén dich héa hoc thong thudng trong flavone
cua 6-CH ¢ khoang dc 99,0.

Céc tin hiéu ciia hai hgp phan duong dugc gan cho mot duong hiém gip trong
ty nhién 13 boivinopyranose va dudng con lai 1a glucopyranose. Phan duong
boivinopyranosyl dugc chi ra nhu 1a duong 2,6-dideoxyhexopyranosyl, 1a duong
hexopyranose da bi dé oxy taivitri 2" va 6" [114]. Trén phé '"H-NMR cua AC1, phén
duong nay cho céc tin hiéu g@)m cua 1 proton anomer ¢ ou 5,54 (dd, J =3,0; 12,5 Hz,
H-1""), hing s twong tac spin-spin 16n ctia 3Ju17m2r = 12,5 Hz ching t6 H-1"" & vi
tri axial va phan dudng c6 lién két §-; 3 proton ctia 3 nhém oxymethine ¢ Ju 4,12 (q,
J =6,5, H-5"), 4,06 (br d, J = 3,0, H-3""), va 3,39 (br d, J = 3,5, H-4""); 2 proton
geminal khong tuong duong ctia 1 nhém methylene ¢ ou 3,08 (ddd, J = 3,0; 12,5;
14,0, Hax-2"") va 6 ou 1,47 (dd, J = 3,0; 14,0 Hz, Heg-2''); va mOt nhém methyl & on
1,24 (d, J = 6,5, 3H-6""); héng $b twong tdc nho gitta cac proton H-3" va H-4"" cho
thdy ching c6 lién két equatorial va ciac nhém 3'-OH va 4"-OH dinh huéng axial;
nhu vy, phan dudng 2,6-dideoxyhexopyranosyl da dugc xac dinh va sy dinh huéng

céc lién két da goi ¥ 1a cau triic ctia phan dudng f-boivinopyranosyl [114, 115].
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Ph6 '3C-NMR, ph6 DEPT va HSQC (PL1.13) cho céc tin hiéu carbon twong
g cla cdc phan trong phéan tir. Phan dudng f-boivinopyranosyl cho tin hiéu
cua 6 carbon ¢ oc 72,3 (C-5"), 71,1 (C-4"), 69,5 (C-3"), 67,1 (C-1""), 31,3 (C-2"),
va 17,5 (C-6""), gia tri do chuyén dich héa hoc ¢ trudng cao cua carbon anomer cua
C-1" cho thay phan dudng lién két truc tiép (C-C) véi carbon cua aglycone tao lién
két C-glycoside hay C-f-boivinopyranosyl. Phan dudng glucopyranosyl con lai cho
tin hiéu cua 1 proton anomer/carbon anomer ¢ 4,96 (d, J = 7,5 Hz, H-1"")/103,7 (C-
1""), 4 nhom oxymethine ¢ 3,64 (dd, J = 7,5; 9,5, H-2")/75,0 (C-2""), 3,62 (m)/78,7
(C-5", 3,55 (dd, J =9,0; 9,5, H-3"")/77,1 (C-3""), 3,43 (dd, J =9,0; 9,5, H-4"")/71,6
(C-4""), va mot nhém oxymethylene & 4,04 (dd, J = 6,5; 12,0) va 3,78 (dd, J = 2,0;
12,0)/62,7 (C-6""). Hang s6 tuong tac 16n giita cac proton H-1""/H-2"", H-2""/H-3"",
H-3"'/H-4""cho thay céc proton nay dinh hudng axial, cdc nhém 2"'-OH, 3"'-OH, 4"'-
OH dinh huéng equatorial da cho thay cau tric cia dudng glucopyranose va dudng

c6 lién két O-p-glucopyranosyl.
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Hinh 3.7. Pho "H-NMR ctia hgp chat AC1
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Hinh 3.8. Pho >*C-NMR ctia hop chat AC1
Phé COSY (Hinh 3.9 dén Hinh 3.11) cho cac tuong tac spin-spin giira céc
proton qua 3 lién két trong mdi phan, giita H-2"/H-3’ va H-5"/H-6' ctia vong B, giita
H-1"/Hzax-2"", Haeg-2""/H-3", H-3"/H-4"", H-4""/H-5" va H-5""/H-6"" ctia phan duong
[-boivinopyranosyl, va gitra H-1"""/H-2""", H-2""/H-3""", H-3'""/H-4"", H-4"""/H-5""" va

H-5"""/H>-6'"" ciia phan duong f-glucopyranosyl.

H-2'/H-6' H3'/H-5' |
' fir
ppm M )/,.u.uﬁk‘ A
6.6 @ ||
Q 'S
6.8+
7.0 H-2'/H-3" o
= # == H3'/H-5
7.2
7.4 |
7.6
7.8
e —
e.0 [ = ] R 3 | = H-2"/H-6
]
T T T T T T T T T '
2.2 2.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 PPm

Hinh 3.9. Pho COSY gian 1 ctia hop chat AC1
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Hinh 3.11. Pho COSY gidn 3 ctia hgp chat AC1

Céc tuong tac HMBC (Hinh 3.12 d&én Hinh 3.14) giita H-8 (8u 7,06) véi C-7
(Oc 164,8)/C-9 (&¢ 158,5)/C-6 (dc 114,3)/C-10 (8¢ 107,0) va H-3 (8u 6,74) voi C-4
(184,2)/C-2 (8¢ 166,3)/C-1' (8¢ 124,3)/C-10 (3¢ 107,0) da khang dinh vi tri cia hai
proton & C-8, C-3 va cu tric cta vong A va vong C; gitta H-2' va H-6' (5u 8,00) véi
C-2/C-4' (dc 164,6)/C-2'/C-6" va gitta H-3' va H-5" (6u 7,10) vdi C-1"/C-4'/C-2'/C-
3'/C-5', va gitta nhém methoxy (du 3,90) véi C-4' (5c 164,6) da chimg minh cau tric
cua vong B va vi tri cua nhém methoxy 4'-OCHs; gitta H-1"" (5,54) voi C-7 (6c
164,8)/C-5 (3¢ 160,1)/C-6 (8¢ 114,3) va gitra H-1"" (dn 4,96) v6i C-7 (8¢ 164,8) da

chi ra phan dudng f-boivinopyranosyl gan vao C-6, va phan duong S-glucopyranosyl
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gin vao C-7 cua vong A. Phan dudng S-boivinopyranosyl gan vao C-6 con dugc
khang dinh khi so sanh do chuyén dich héa hoc C-6 (8¢ 114,3) caa AC1 véi truong
hop vong A cua flavone c6 2 nhém thé, 1 nhém thé 1a 7-O-glycoside va nhém thé
con lai la C-glycoside & C-6 hoac C-8, thi gid tr1 d§ chuyén dich héa hoc cua 6-C-
glycoside ¢ dc 112,9 [115] va 8-C-glycoside & dc 107,7 [116]. Ngoai ra, cac tuong
tic HMBC gitra Ha-2"' v6i C-1"" va Heg-2"" voi C-3", gitta H-5"" voi C-1""/C-6""/C-
4"/C-3", giita H-6"" v6i C-4""/C-5"" d3 khang dinh thém vi trf cia nhém 2"-CHa trong

ciu tric ctia phan dudng 6-C-B-boivinopyranosyl.
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Hinh 3.13. Pho HMBC gian 2 cuia hop chat AC1
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Hinh 3.14. Pho HMBC gién 2 ciia hop chat AC1

udd

Cic gia dinh vé cau hinh ctia cdc phan duong duoc khang dinh chic chan thém
trén phd NOESY (Hinh 3.15 va PL1.20 dén PLI1.22). Phan dudng 6-C-f-
boivinopyranosyl cho twong tic NOESY gitta H-1"" (du 5,54) voi H-5"" (0n 4,12) ma
khong c6 tuong tac NOESY gifta H-1"" (6u 5,54) véi H-3" (8u 4,00) da chi ra dinh
huéng equatorial ciia H-3" va khang dinh thém cau tric cia duong phan duong
boivinopyranose [114, 115]. Phan dudng O-B-D-glucopyranosyl cho cac twong tac
NOESY giita H-1""/H-3""/H-5"" d4 khang dinh dinh huéng axial ctia cic proton H-
1""/H-3""/H-5""; Tuong tac NOESY giita H-1"" (4,96) v6i H-8 (7,06) di khang dinh

thém vi trf lién két ctia phan dudng 7-0-S-glucopyranosyl vao C-7 cia aglycone.

H-5"" H-3""

I
H-8 H-1"" | H-3" l \
H-1" o\ :
PPm _J” o _J s R R o N Adop .
-7 @ + ; S %
3.5 2. H-3
—H-5
-
. - %H_3--
4 5
|\\_77 -
= H-1
|
5 —— L H-1
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Hinh 3.15. Phd NOESY gian cta hop chat AC1
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Két hop phén tich phd 1D, 2D -NMR ctia hgp chat AC1 ¢ trén va so sanh
cdc dir liéu pho cta hop chét nay véi tai liéu [115] (Bang 3.1) cho thay su tuong
ddng gitta céc dir liéu phd caa AC1 véi apigenin 6-C-A-D-boivinopyranosyl-7-O-
S-D-glucopyranoside (AC1') ngoai trir su thém vao ciia mdt nhom methoxy 4’-OCHj3
trong c4u tric cia AC1. Nhu vay, cau tric ciia AC1 duge xac dinh 12 acacetin-6-C-
S-D-boivinopyranosyl-7-0-f-D-glucopyranoside 12 hop chit méi va duoc dit tén 1a
amesiflavone A.

Bdng 3.1. Pho 'H-, 3C-NMR ctia hop chat AC1 va chét tham khao

HO
AC1: R =0OCH;
AC1": R = OH (Apigenin-6-C--boivinopyranosyl-7-O--glucopyranoside)

Apigenin 6-C-f-boivinopyranosyl-7-O-f-

V1Ctr1 ACl glucopyranoside[115]
doc*  on’(do boi,J=Hz) oc on'(dd boi, J = Hz)
2 166,3 - 164,1 -
3 104,8 6,74 (s) 103,2 6,88 (s)
4 184,2 - 182,0 -
5 160,1 - 157,8 -
6 114,3 - 112,9 -
7 164,8 - 163,0 -
8 96,3 7,06 (s) 94,7 6,96 (s)
9 158,5 - 156,1 -
10 107,0 - 105,0 -
1’ 1243 - 120,8 -
2',6"  129,5 8,00 (d, 9,0) 128,4 7,95 (d, 8,8)
3,5 115,7 7,10 (d, 9,0) 115,9 6,94 (d, 8,8)
4’ 164,6 - 161,0 -
4'- 56,1 3,90 (s) - -
OMe
Boi Boi
1" 67,1 5,54 (dd, 3,0; 12,5) 64,6 5,31 (dd, 2,3; 12)
2" 31,3 3,08 (ddd, 3,0; 30,0 3,90 (dt, 2,7;12), ax
12,5; 14,0), ax 1,25 (brd, 13), eq
1,47 (dd, 3,0;
14,0), eq
3" 69,5 4,06 (m) 67,1 3,86 (d, 2,7)
4" 71,1 3,39 (brd, 3,5 69,8 3,19, 3,7)
5" 72,3 4,12 (g, 6,5) 70,0 3,89 (q, 6,3)
6" 17,5 1,24 (d, 6,5) 17,1 1,05 (d, 6,6)
Glc Glc
1" 103,7 4,96 (d, 7,5) 102,0 4,86 (d, 7,6)

2" 75,0 3,64 (dd, 7,5;9,5) 73,6 3,34 (m)
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3" 771 3,55(dd, 9,0;9,5) 77,3 3,40 (m)
4" 71,6 3,43 (dd, 69,2 3,20 (m)
9,0; 9,5)
5" 78,7 3,62 (m) 75,1 3,29 (m)
6" 62,7 4,04 (dd, 60,1 3,80, (dd, 5,3; 10.9)
6,5; 12,0) 3,52 (dd, 6,0; 10,9)
3,78 (dd,
2,0; 12,0)

2bPo trong CD30D; “Do trong DMSO-ds; *°125 MHz, *¢500 MHz; Boi:

boivinopyranosyl; Glc: glucopyranosyl.

— cosY }
. hvBC "« NOESY
AC1 AC1

Hinh 3.16. Mot s6 tuong tac COSY, HMBC va NOSEY chinh cua hop chit AC1

3.1.1.2. Hop chdt AC2: amesiflavone B
Hop chat AC2 duge xac dinh 1a hop chit méi va dit tén 13 amesiflavone B

cO cau truc nhu sau:

Hinh 3.17. Céu tric ciia hop chat AC2
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Hinh 3.19. Pho UV-Vis ctia hgp chat AC2

Ph6 hong ngoai ctia AC2 (Hinh 3.18) cho nhitng van hap thu dic trung dao

dong hoa tri cuia nhém OH  vo.u ¢ khoang 3500-3000 cm™, ven (CH3) 62904 cml:,

8c=0 ¢ 1656 cm!, ve-c 61624 cm™!, veo & 1248 ecm!, yen & 1183 cm!. Phd UV-Vis

(Hinh 3.19) ciia hop chat AC2 thé hién hai gi4 tri & 215 nm va 273 nm la nhiing gid

tri hap thu cyc dai trong ving UV g véi chuyén mirc n-n* trong vong benzen va

gid tri 328 nm mg véi chuyén mic n—7” trong vong benzen.
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Ph6 khdi phéan giai cao HR-ESI-MS (PL2.1) ciia hop chat AC2 cho pic ion
dwong gia phan tir cong proton tai m/z 577,1915 [M+H]* ( theo tinh toan 1y thuyét
cho cong thirc CasH33013*: 577,1916) di xac dinh CTPT cta hop chat AC2 1a
C2sH32013.

Tuong tu hop chat AC1, pho NMR cia AC2 ciing cho cac tin hiéu ctia hop
chat flavone glycoside khung acacetin ngoai trir sy khdc nhau vé 2 phan dudng. Trén
phd 'H-NMR (Hinh 3.20 va PL2.5 va PL2.6) cia AC2 nhiing tin hiéu cta céc
proton ctia phan khung apigenin bi thé & C-6 gdm hai tin hiéu douplet cta 4 proton
vong benzene thé para tai du 7,93 (2H, d, J=7,5 Hz, H-2' va H-6") va 7,09 (2H, d, J
=7,5 Hz, H-3' va H-5') cia vong B; mdt proton & ou 6,63 (1H, s, H-3) ctia vong C va
mot proton ¢ oy 6,54 (1H, s, H-8) ciia vong A; va mdt nhém methoxy & ou 3,91 (3H,
s, 4-OCHas).
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O O 0D O O O D CR O A T O LD Y et O wy O GO G O GO O WD O e S O S0 e D
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Hinh 3.20. Pho '"H-NMR ctia hop chat AC2
Ph6 *C-NMR (Hinh 3.21), phd DEPT (PL2.8) va HSQC (PL2.9) ctia AC2 chi

r
PPmM

ra 15 carbon twong tmg cta 3 vong A, B va C cta khung flavone acacetin gdm 1
carbonyl & 184,3 (4-CO), 8 carbon sp? khdng proton, trong d6 5 carbon sp? lién két
véi oxy tai dc 165,9 (C-2), 164,9 (C-7), 164,4 (C-4"), 161,1 (C-5), 158,9 (C-9), va 3
carbon sp? bac 4 tai dc 124,7 (C-1"), 110,1 (C-6), va 105,5 (C-10); 6 carbon methine
sp? tai oc 129,3 (C-2', 6"), 115,7 (C-3', 5"), 104,7 (C-3), 96,0 (C-8). Ngoai ra cdon mot
carbon ctia nhém methoxy tai dc 56,1(4'-OCH3). Nhitng dir liéu phan tich ph6 'H-



61
, C-NMR ¢ trén go1 y sy ¢ mat ciia mot ph::in acacetin ¢6 thém mot nhém thé

tai C-6 (oc 110,1) cuia vong A [114].
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—137.04

IUANE N = V Ne=" ¥/

Hinh 3.21. Ph6 '3*C-NMR ciia hop chat AC2

Bén canh nhitng tin hiéu dic trung cua céc proton phan aglycone acacetin, pho
NMR béc 16 nhirng tin hiéu ctia hai phan dudng véi 2 tin hiéu proton anomer/carbon
anomer 6 ou 5,41 (1H, d, J =9,8 Hz, H-1"")/6c 70,3 (C-1"") va ¢ 6u 4,82 (1H, br s, H-
1'"")/dc 97,5(C-1"""). Hang s6 twong tac spin-spin 16n ctia *Ju.1vm2- = 9,8 Hz ching to
H-1" dinh huéng axial va phan duong thir nhét c6 lién két lién két -; nguoc lai, hang
s twong tac spin-spin nhd cta 3Ju.1m2 (br s) ching t6 H-1"" & vi trf equatorial va
phﬁn duong thu hai c6 lién két o-. Mit khac, do chuyén dich héa hoc cua carbon
anomer & ¢ 70,3 (C-1'") d4 cho thay carbon nay lién két tryc tiép v6i carbon ctia phan
aglycone tao lién két 6-C-f-glycoside. Phan duong thi nhat duogc xac dinh 1a 6-
deoxyhexopyranosyl 1a dudng hexopyranose da bi dé oxy tai vi tri C-6". Trén
phé NMR, phan dudng 6-deoxyhexopyranosyl cho cdc tin hiéu con lai cia 4
nhém methine lién két v&i oxy & ou 4,45 (1H, br d, J = 9,8 Hz, H-2")/6¢c 70,8 (C-
2"), 6u 4,26 (1H, m, H-3")/oc 67,7 (C-3"), ou 4,22 (1H, m, H-5")/oc 72,3 (C-5"), va
on 3,69 (1H, br d, J = 3,5 Hz, H-4")/6c 73,0 (C-4"), va m{t nhém methyl & ou 1,29
(3H, d, J = 6,5 Hz, H-6")/oc 17,8 (C-6"). Hang sd tuong tic nho giita H-3"/H-4"
chirng té cac proton nay dinh hudng equatorial va cac nhom hydroxy 3”-OH va 4"-

OH dinh huéng axial. Lién két 6-C-p-glycoside va su dinh hudng ctia cic lién két
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trong phan dudng thir nhat goi ¥ ddy 1a duong 6-deoxygulopyranose va phan dudng
thir nhét 12 6-C-f-deoxygulopyranosyl [117]. Phan duong tht 2, dugc xac dinh Ia
phan duong rhamnopyranosyl, cho cic tin hiéu con lai ctia 4 nhém oxymethine & Ju
3,85 (1H, brs, H-2"")/6c 72,4 (C-2""), ou 3,40 (1H, dd, J = 3,0 9,5 Hz, H-3"")/oc 72,2
(C-3"), ou 4,22 (1H, m, H-5"")/oc 72,3 (C-5""), va on 3,14 (1H, dd, J = 3,0; 9,5 Hz,
H-4"")/6c 73,0 (C-4""), va mot nhém methyl & on 0,87 (3H, d, J = 6,5 Hz, H-6"")/oc
16,6 (C-6""). Hang s6 tuong tic 16n giita H-3""/H-4"" (J = 9,5 Hz) chuing to 2 proton
nay dinh hudng axial va cdc nhém hydroxy 3""-OH va 4'”"-OH dinh hudng equatorial.
Lién két O-a-glycoside va su dinh huéng cua céc lién két trong phan duong tht hai
cho thiy phan duong thir 2 14 O-a-L-rhamnopyranosyl.

Pho COSY (Hinh 3.22 dén Hinh 3.24) cia AC2 cho cac twong tic spin-spin
giita cdc proton qua 3 lién két trong mdi phan gitta H-2"/H-3’ va H-5"/H-6' ctia vong
B, giita H-1"/H,-2"", H>-2""/H-3", H-3""/H-4", H-4""/H-5" va H-5"/H-6"" ciia phan
duong C-f-6-deoxygulopyranoside; va gitra H-1"""/H-2""", H-2"""/H-3""", H-3"""/H-4""",
H-4"""/H-5""" va H-5"""/H-6""" ctia phan duong O-a-L-rhamnopyranosyl.

H-3"/H-5' H-2'/H-6’

Ppm ___ K T L
6.4

H-2/H-3"

= H-3'/H-5'
-

= |

T T T T T T T T T T
8.2 8.0 7.8 T.6 T .4 T.2 7.0 6.8 6.6 6.4 PppPpm

Hinh 3.22. Pho COSY giin 1 cta hgp chat AC2
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Hinh 3.24. Pho COSY gian 3 cta hgp chat AC2

Céc twong tic HMBC (Hinh 3.25 dén Hinh 3.27) giita H-3 (6,63) v6i C-10 /C-
1'/C-2 /C-4 va gilta H-8 (6,54) véi C-6/C-7/C-9/C-10 da khang dinh vi tri cia hai
proton & C-3, C-8 va ciu tric cta vong C va vong A; gitta H-2' va H-6' voi C-2/C-
4'/C-2'/C-6' va gitta H-3' va H-5" v6i C-1'/C-4'/C-3'/C-5', va gitta nhém methoxy (Ju
3,90) véi C-4' dd chtrng minh céu tric cia vong B va vi tri ctia nhém methoxy & C-
4'; giira H-1"(5,41) véi C-5/C-6/C-7 d3 chi ra phan duong f-6-deoxygulopyranoside
gan vao C-6 ctia vong A; va gitra H-1'"(4,82) véi C-2"'(70,8) di chi ra phan duong
O-o-L-rhamnopyranosyl gin vao C-2” cua phan dudng 6-C-5-6-
deoxygulopyranosyl.
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Hinh 3.27. Pho HMBC gin 3 ctia hop chat AC2
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Phan duong 6-C-f-6-deoxygulopyranosyl cho tuong tic NOESY gitta H-1"
(Ou 5,41) v61 H-5" (0n 4,22), gitra H-3"'(6n 4,26)/H-4"'(dn 3,69) ma khong c6 tuong
taic NOESY giira H-1" véi H-3""/H-4"" da khang dinh thém dinh huéng axial ctia H-
1" va H-5", dinh hudng equatorial cha H-3""/H-4"" va dinh huéng axial cia cic nhém
3""-OH, 4""-OH. Két hop cdc phan tich phd 1D va 2D-NMR & trén va so sdnh véi cic
tai liéu cho phép khang dinh phan dudng thir nhit 1a -6-deoxygulopyranosyl [117],
[118]. Phan dudng tht hai a-L-rhamnopyranosyl cho cac twong tic NOESY giita H-
1" (8u 4,82) /H-2"" (8u 3,85) va H-1"" voéi H-2"/H-3" khang dinh thém dinh hudng
equatorial cia H-2""" va sy két ndi ciia phan dudng o-L-rhamnopyranosyl vao C-2"
ctia f-6-deoxygulopyranosyl; gitra H-3""/H-5"" khang dinh thém su ciing dinh hudng
axial cua cac proton H-3""/H-5"".

Két hop cic phan tich phd 1D va 2D-NMR & trén cho phép khang dinh phan
duong thir 2 1a phan dudng a-L-rhamnopyranosyl va gan vao C-2" cua phan duong

th{r nhét.

PP -
36—

Hinh 3.28. Pho NOESY gin ctia hop chat AC2

Phén tich céc dit liéu phd ctia hop chit AC2 cho thiy day ciing 1 mot hop chat
flavone C-glycoside v&i aglycone 13 acacetin. Hai phan dudng két ndi v6i nhau va
gan vao aglycone & C-6 cuia vong A bang lién két C-C. Phan dudng két ndi truc tiép
C-C véi acacetin 1a dudng S-6-deoxygulopyranose 1a dudng hiém gip trong tu nhién

va phan duong thtr 2 13 dudng a-L-rhamnopyranose, duong niy gan vao C-2" cla
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duong tha nhat. Nhu vdy hop chat AC2 duoc xac dinh 13 acacetin-6-C-(2"-a-L-
rhamnopyranosyl)-4-6-deoxygulopyranoside 12 hop chat méi duoc dit tén Ia
amesiflavone B. S lidu phd 'H-, *C-NMR ctia hop chat AC2 duoc dua ¢ Bang 3.2.
Bdng 3.2. S6 liéu phd 'H-, *C-NMR ciia hop chit AC2

Vi tri AC2
C oc? on°(do boi, J = Hz) HMBC* (H—C) NOESY (H—C)
2 165,9 - 3,26’
3 104,7 6,63 (s)
4 184,3 - 3
5 161,1 - 1"
6 110,1 - 8
7 164,9 - 8, 1"
8 96,0 6,54 (s) 1"
9 158,9 - 8
10 105,5 - 8
1’ 124,7 - 3,35
2,6 129,3 7,93 (d, 7,5) 2,6 2,6
3,5 115,7 7,09 (d, 7,5) 35’ 3,5
4’ 164,4 - 2,6, 3", 5, 4'-OMe
4'-OMe 56,1 3,91 (s)
Gul
1” 70,3 5,41 (d, 9,8) 5"
2" 70,8 4,45 (brd, 9,8) 1", 1", 4" 3"
3" 67,7 4,26 (m) 4" 4 2"
4" 73,0 3,69 (brd, 3,5) 3" 6"
5" 72,3 4,22 (m) 3" 1”7, 6"
6" 17,8 1,29 (d, 6,5) 5" 5"
Rha
1" 97,5 4,82 (brs) 201 3" "
2" 72,4 3,85 (br s) 1" 1, 3"
3 72,2 3,40 (dd, 1", 4" 5" 4"
3,0;9,5)
4" 73,3 3,14 (dd, 2. 3m 6"
9,0;9,5)
5" 69,8 2,41 (m) 1", 4" 5"
6" 16,6 0,87 (d, 6,5) 4" 4", 5m

4®Po trong CD30D; “Do trong DMSO-ds ; #1125 MHz, ®500 MHz; 90 MHz, 4360
MHz; Gul: 6-deoxygulopyranosyl; Rha: rhamnopyranosyl.




- COSY
— HMBC r Y NOESY

AC2 AC2
Hinh 3.29. Mot sb tuong tac COSY, HMBC va NOSEY chinh ctia hgp chat AC2 va
phan duong 6-C-f-6-deoxygulopyranosyl
3.1.1.3. Hop chdt AC3: amesiflavone C
Hop chat AC3 dugc xac dinh 1a hop chit méi va dit tén 1a amesiflavone C

cO cau truc nhu sau:

OCH;

Hinh 3.30. Cau tric ctia hop chat AC3

Twong ty nhu hop chat AC1, pho hong ngoai cia AC3 (Hinh 3.31) cho nhiing
van hép thu dic trung dao ddng héa tri (vo-n) & 3306 (cm™), ven (CH3) ¢ 2940 (cm
1, ve=o ¢ 1731 (em™), ve=c ¢ 1605 (cm™), ve.o 6 1261 (cm™); Dao dong bién dang
(ycn) 6 1056 (cm™) nhém C-H trong vong benzen. Phd UV-Vis (Hinh 3.32) thé hién
ba gia tri hap thy 330 nm, 272 nm, va 215 nm. Tuong ty hop chat AC1, ph6 UV-Vis
(Hinh 3.32) cua hop chit AC1 hai gid tr1 215 nm va 272 nm la nhiing gia tri hép thu
cuc dai trong viing UV tng v6i chuyén muc n-n”* trong vong benzen va gi4 tri 330

nm ung véi chuyén mitc n—>n” trong vong benzen.
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Hinh 3.31. Pho hong ngoai cta hop chat AC3
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Hinh 3.32. Ph6 UV-Vis ctia hgp chat AC3
Pho khi phan giai cao HR-ESI-MS (Hinh 3.33) ctia hgp chat AC3 cho pic ion
duong gia phan tir cong proton tai m/z 575,1761 [M+H]", theo tinh toan 1y thuyét tmg
v6oi cong thire phan tr 1a CagH31013™: 575,1759 da xac dinh CTPT cua AC3 1a
C2sH30013.
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X105 |* Scan (rt: 1.1493 min) CNHD_1556TS4_Pos.d
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Hinh 3.33. Pho HR-ESI-MS ctia hop chat AC3
Tuong tu nhu hop chat AC1 va AC2, phd 'H-NMR (Hinh 3.34 va PL3.5 dén
PL3.7), 3C-NMR ciia hop chat AC3 ciing cho tin hiéu ctia hop chat flavone glycoside

475.1600 ‘ L l620.2309 663.‘4538
il L nin ! I Tt

v6i cdc tin hiéu proton cta phan aglycone 1a acacetin d3 bi thé ¢ C-6 gdm tin hiéu
cua 4 proton cua mdt vong benzene thé para (vong B) tai ou 8,02 (2H, d, J = 9,0 Hz,
H-2' va H-6') va 7,12 (2H, d, J = 9,0 Hz, H-3’ va H-5') cta vong B; 1 proton cua
vong C ¢ on 6,80 (1H, s, H-3); 1 proton cua vong A ¢ ou 6,56 (1H, brs, H-8); va 3
proton ctia nhém methoxy & du 3,87 (3H, s). Phé '3*C-NMR (Hinh 3.36), DEPT
(PL3.10) va HSQC (PL3.15) cia AC3 chi ra 15 carbon tuong ing cua 3 vong A, B
va C cua khung flavone gém 1 carbonyl & 181,6 (4-CO), 8 carbon sp? bac 4, trong d6
5 carbon sp? lién két véi oxy tai oc 163,0 (C-2), 162,2 (C-4"), 161,5 (C-5), 161,8 (C-
7), va 156,5 (C-9), va 3 carbon sp? bac 4 tai dc 122,6 (C-1"), 107,4 (C-6), va 103,3
(C-10); 6 carbon methine sp? tai dc 128,0 (C-2, 6'), 114,4 (C-3',5"), 103,3 (C-3), 93,3
(C-8); va mot carbon ciia nhém methoxy tai oc 55,3 (4'-OCH3). Khéac véi 2 hop chét
AC1 va AC2, céc tin hiéu 'H, *C-NMR cua hop chit AC3 1a bat thuong khi do &
nhi¢t d§ thuong (Hinh 3.35). Mot s6 tin hiéu khong tach vach ma cho tin hi¢u singlet
tu nhu tin hi¢u ctia H-1"" khi do ¢ nhiét d6 thuong (30°C) cho mdt tin hiu singlet tu
& 4,86 nhung khi do ¢ 60°C lai cho doublet J = 3Ju.17m-27 = 10,0 Hz (Hinh 3.34). Hién
tuong ndy lién quan dén su han ché quay xung quanh truc C (sp*)—C (sp?) cuta lién
két C-glucosyl tai C-6 béi 2 nhém 5-OH va 7-OH cua flavone [119]. Diéu nay ciing

d3 cho thay phan duong duoc gin vao C-6 ma khong vao C-8 & vong A cua flavone.
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Hinh 3.36. Phd 3C-NMR cua hop chat AC3

Bén canh nhiing tin hiéu dic trung ciia cdc proton phan aglycone, phd NMR
boc 10 nhitng tin hiu cua hai phﬁn duong véi 2 tin hiéu proton anomer/carbon anomer
6 0u 4,88 (1H, d, J = 10,0 Hz, H-1"")/oc 73,0 va ¢ 6u 4,69 (1H, s, H-1""")/oc 99,0.
Hang s6 tuong tac spin-spin 16n ciia *Ju.17m.2v = 10,0 Hz ching t6 H-1"" dinh hudng
axial va phan dudng thir nhat c6 lién két 1ién két f-, nguoc lai, hing sé twong tac spin-
spin nho ctia 3Ju 1ma+ (s) chimg té H-1""" & vi trf equatorial va phan dudng thir hai
¢6 lién két a- mat khac do chuyén dich héa hoc cta carbon anomer & oc 73,0 cua phén
dudng thir nhat da goi ¥ carbon nay lién két tryc tiép voi carbon cia phan aglycone.
Phan dudng thir nhat dugc xac dinh 13 f-6-deoxy-ribo-hexos-3-ulopyranosyl 1a duong
hexopyranose da bi dé oxy tai vi tri C-6"" va ketone hoa tai C-3"". Trén phé NMR cua
AC3, phan dudng S-6-deoxy-ribo-hexos-3-ulopyranosyl cho cédc tin hiéu con lai cta
mot nhéom ketone tai 205,7 (C-3"); 3 nhom methine lién két voi oxy O ou 5,29 (1H,
brs, H-2")/6c 75,4 (C-2"), ou 3,92 (1H, m, H-4")/6c 77,2 (C-4"), ou 3,42 (1H, m, H-
5")/oc 77,8 (C-5"), va mot nhém methyl & ou 1,29 (3H, d, 6,5 Hz, H-6")/oc 17,8 (C-
6"); su ¢c6 mat cia mot nhém ketone & vi tri C-3", su dé oxy hoa ¢ C-6" trong phén
duong thir nhat goi y day 1a duong f-6-deoxy-ribo-hexos-3-ulopyranose [120]. Phan
duong thir 2, dugc xac dinh 13 phan dudng L-rhamnopyranosyl, cho céc tin higu con

lai cua 4 nhom methine lién két véi oxy ¢ ou 3,74 (1H, br s, H-2"")/oc 69,9 (C-2""),
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on 3,09 (1H, m, H-3"")/oc 70,2 (C-3""), ou 3,01 (1H, dd, J = 9,0, 9,5 Hz, H-4"")/6c
71,1 (C-4""), va ou 2,45 (1H, m, H-5"")/6c 68,5 (C-5""), va mdt nhém methyl & on

0,74 (3H, br s, H-6"")/dc 17,1 (C-6""); hang s6 twong tac 16n giita H-4""/H-3""/ va H-

4"'/H-5"" (J = 9,0 va 9,0 Hz) chting té 3 proton nay dinh hudng axial va cic nhém
hydroxy 3""-OH va 4'"-OH va 6"'-CH3 dinh hudng equatorial. Sy dinh hudng ctua

cdc lién két trong phan dudng tht hai goi ¥ ddy 1a dudng o-L-rhamnopyranose.

Phd COSY (Hinh 3.37 va Hinh 3.38) ciia AC3 cho céc twong tic spin-spin

giifa cdc proton qua 3 lién két trong mdi phan gitta H-2"/H-3' va H-5"/H-6' ciia vong

B, gitra H-1""/H»-2"", H-4"/H-5" va H-5"/H-6" cua phan duong p-6-deoxy-ribo-

hexos-3-ulopyranosyl; va gitta H-1"""/H-2""", H-2"""/H-3""", H-3"""/H-4""", H-4"""/H-5""

va H-5"""/H-6""" ctia phan duong a-L-rhamnopyranosyl.
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Hinh 3.37. Pho COSY cua hop chat AC3
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Hinh 3.38. Pho COSY gidn cia hop chat AC3

T
o.

s

PPm



wdd

73

C-2-_c-4 c-2/c-6' c-1' C-3YC-8

. C-6 c-10

m

—=H-2'/H-6'

;............’m

———H-3YH-5'

=

-~ H-3

wdd

0BT

SLT

C_3ll

DL

0ST-
SIT
S0T+

= - = [ - - = - = -
o o n o I~ Lt " [ 5 =
] o wn n = n = wn =1 =]

Hinh 3.39. Phé HMBC gian 1 ctia hop chat AC3
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Hinh 3.40. Pho HMBC gian 2 cua hop chat AC3
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Hinh 3.41. Pho HMBC gian 3 cia hop chat AC3

Céc twong tac HMBC (Hinh 3.39 dén Hinh 3.41) giita H-3 (Ju 6,80) v6i C-10
/C-1'/C-2 /C-4 va giita H-8 (du 6,56) véi C-6/C-7/C-9/C-10 da khang dinh vi trf ciia
hai proton & C-3, C-8 va ciu tric ctia vong C va vong A; giita H-2' va H-6' véi C-
2/C-4"/C-2'/C-6' va gitta H-3' va H-5' v4i C-1'/C-4'/C-3"/C-5', va gitta nhém methoxy
(0u 3,87) voi C-4' di chirng minh cAu tric cta vong B va vi tri ctia nhém methoxy &
C-4'; gitra H-1"" (4,88) v&i C-5/C-6/C-7 da chi ra phan dudng S-6-deoxy-ribo-hexos-
3-ulopyranosyl gan vao C-6 clia vong A; thém vao dé, cac twong tic HMBC gitta H-
1" véi C-5"/C-3" (205,7) da cho thay nhém keton thudc phan dudng nay. Ngoai ra
tuong tac gitta H-1"" (Su 4,69) v6i C-2" (dc 75,4) dd chi ra phan duong a-L-
rhamnopyranosyl gan vao C-2” cia phan dudng p-6-deoxy-ribo-hexos-3-
ulopyranosyl.

CAu hinh cta cdc phan duong duoc khiang dinh chic chin thém trén phd
NOESY (Hinh 3.43 va PL3.22 dén PL3.24). Céc twong tac NOESY giita H-2""/H-4""
ma khong co6 tuong taic NOESY gitra H-1" v&i H-2"/H-4"" da chi ra cac proton H-
2'"/H-4" & trén cing mat phang khdc phia véi cdc proton H-1""/H-5" ctia mit phing
duodng pyranose va cac proton nay dinh huéng axial nhu dugc trinh bay trong hinh
(Hinh 3.43). Két hop céc phan tich phd 1D va 2D-NMR ¢ trén cho phép khang dinh
phan duong thtr nhét 13 f-6-deoxy-ribo-hexos-3-ulopyranosyl. Phan duong o-L-
rhamnopyranosyl cho cac tuong tic NOESY gitta H-1""/H-2""/H-2" cho thay dinh
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huéng equatorial ciia H-2"" va phan dudng a-L-rhamnopyranosyl vao C-2" ciia phan
dudng f-6-deoxy-ribo-hexos-3-ulopyranosyl; gitta H-3"/H-5""/H-6"" cho thiy su
dinh hudng axial cta céc proton H-3""/H-5"". Két hop cdc phan tich pho 1D va 2D-
NMR & trén cho phép khing dinh phin dudng thé 2 13 phan dudng o-L-

rhamnopyranosyl va gan vao C-2" ciia phan duong thir nhét.
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Hinh 3.42. Pho NOESY gin 1 cta hop chit AC3
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Hinh 3.43. Pho NOESY gian 2cua hop chat AC3
Phén tich cic dit liéu phd phd 'H, *C-NMR cuia hop chit AC3 duoc trinh bay

trong Bang 3.3 gan nhu tring khép voi hop chat cassiaoccidentalin A [120] ngoai trir
trong phan tir cia AC3 c¢6 mat thém nhém methoxy ¢ C-4'. Nhu vay AC3 duoc xac
dinh la acacetin-6-C-(2"-a-L-rhamnopyranose)-f-6-deoxy-ribo-hexos-3-
ulopyranosyl 1a hgp chat méi duoc dit tén 14 amesiflavone C. Céc sb liéu pho 'H,
3C-NMR ctia AC3 va hop chit ddi chung cassiaoccidentalin A duoc trinh bay trong
Bang 3.3.
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Bdng 3.3. Dit liéu phd 'H-, 3C-NMR do trong DMSO-ds ctia AC3 va
cassiaoccidentalin A

Vi tri AC3 Cassiaoccidentalin A[120]
C Sc? Su° (30 boi, J = Hz) 5t on’ (40 boi, J = Hz)
2 163,0 - 163,9 -

3 103,3 6,80 (s) 103,3 6,74 (s)
4 181,6 - 182,4 -
5 161,5 - 161,1 -
6 107,4 - 107,8 -
7 161,8 - 162,3 -
8 93,3 6,56 (br s) 93,5 6,53 (s)
9 156,5 - 156,9 -
10 103,3 - 103,1 -
' 122.,6 - 121,4 -

2,6'  128,0 8,02 (d, 9,0 128.,8 7,88 (d, 9,0)

35 1144 7,12 (d, 9,0) 116,3 6,92 (d, 9,0
4' 162,2 - 161,3 -

4-OMe 55,3 3,87 (s) - -
Rib
1" 73,0 4,88 d, 10,0) 73,6 4,84 (d, 10,0)
2" 75,4 5,29 (br s) 75,8 5,27 (d, 10,0)
3" 205,7 - 206,2 -
4" 77,2 3,92 (m) 78,2 3,88 (d, 10,0)
5" 77,8 3,42 (m) 78,4 3,37 (m)
6" 18,7 1,33 (d, 6,0) 19,2 1,29 (d, 5.5)
Rha
1" 99,0 4,69 (s) 99,5 4,64 (br s)
2" 69,9 3,74 (brs) 70,4 3,69 (m)
3" 70,2 3,09 (m) 70,3 3,02 (m)
4" 71,1 3,01 (gidng t, 9,0) 71,4 2,95 (d, 9,5)
5" 68,5 2,45 (m) 69,1 2,34-2,41 (m)
6" 17,1 0,74 (br s) 17,6 0,78 (m)

2bPo & 60°C ; “Po ¢ 40°C; *°125 MHz, »4500 MHz; Rha: rhamnopyranosyl; Rib:

6-Deoxy-ribo-hexos-3-ulose.

—COSsY »" "\ NOESY
AC3 AC3

Hinh 3.44. Mot s tuong tac COSY, HMBC va NOSEY chinh cta hop chit AC3 va

phan dudng 6-C-$-6-deoxy-ribo-hexos-3-ulopyranosyl
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3.1.1.4. Hop chdt AC4: (+)-aptosimon

Hop chat AC4 duoc x4c dinh 1a (+ )-aptosimon c6 cAu tric nhu sau:

Hinh 3.45. Cau triic ctia hop chat AC4

Phd hé)ng ngoai FTIR cua AC4 (PL4.2) cho cac dai hép thu tai ven (cm™) =
3073 cm’!(tb, =CH), 2899 (m, C-H (CHz), 1764 cm™ (m, C =0O) va 1167 cm™ (m, C-
0) du doan dugc trong phan tir AC4 c6 vong benzen va vong lacton. Phd UV-Vis
(PLA.3) cho céac dinh hap thu tai Amax (MeOH) nm: 286,4 va 205,6 dic trung cho hap
thu cuc dai ciia nhém cacbonyl (n — ) va vong benzene (1 — ).

Pho '"H-NMR (PL4.4 dén PL4.6) cuia AC4 cho cdc tin hiéu gdm: 2 hé proton
thom ABX, hé thi nhat tai 8y 6,86 (1H, br s, H-2""), 6,84 (1H, br d, J = 8,0 Hz, H-
6'"), 6,77 (1H, d, J = 8,0 Hz, H-5"") va h¢ th hai tai 6,81 (1H, br s, H-2'), 6,80 (1H,
br d, J = 6,5 Hz, H-6"), 6,76 (1H, d, J = 6,5 Hz, H-5); bén proton cua 2 nhém
dioxymethylene tai ou 5,97 va 5,95 (mdi nhém 2H, s); mot phén bicyclooctane v&i
sdu proton gom: hai proton ctia hai nhém oxymethine tai 8u 5,30 va 5,28 (mdi nhém
1H, d, J=4,0 Hz, H-6, H-2), hai proton cia nhém oxymethylene tai on 4,32 (1H, dd,
J=17,0; 9,5 Hz, H,-8) va 4,00 (1H, dd, J=5,0; 9,5 Hz, Hs-8) va hai proton methine
tai 8u 3,41 (1H, dd, J=3,5; 9,0 Hz, H-5) va 3,20 (1H, m, H-1). Gi4 tri hang s6 tuong
tac nho gitra H-1 va H-2 (J=4,0 Hz) va H-5 va H-6 (J = 3,5 Hz) cua H-2 va H-6 cho
phép xac dinh cau hinh cis- gitta H-1/H-2 va H-5/H-6.

Ph6 *C-NMR (PLA.7) va phd DEPT (PLA.8) d chi ra céc tin hiéu ctia 20 carbon
gdm 12 carbon ctia 2 vong thom tai 8c 148,4 (C-3"), 148,1 (C-3'), 148,0 (C-4""), 147,3
(C-4"), 134,4 (C-1"), 133,1 (C-1"), 119,0 (C-6"), 118,8 (C-6'), 108,3 (C-2'), 108,5 (C-
2'"), 106,0 (C-5"), va 105,7 (C-5'); 6 carbon cuia vong bicyclooctane gdm: mot carbonyl
0 0c 176,6 (C-4), nhom oxymethine & dc 83,4 (C-6 ) va 84,3 (C-2), nhom oxymethylene
0 8¢ 72,7 (C-8), hai methine ¢ ¢ 49,9 (C-1) va 53,3 (C-5); va hai dioxymethylene tai dc
101,2 (OCH2'O) va 101,4 (OCH,"0O).
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Céc tuong tac COSY (PLA4.9) gitta H-5" (6u 6,77)/H-6" (ou 6,84) va H-5' (0n
6,76)/H-6" (du 6,80) va cho théy sy hién dién cua 2 vong thom; gitra H-5 (du 3,42)
v6i H-6 (8u 5,30); va gitra H-1 (6u 3,20) v6i H-2 (6u 5,28)/H-5 (8u 3,42)/H2-8 (du
4,32 va 4,00) cling véi cac tuong tac truc tiép trén phd HSQC (PL4.10) cta céc proton
cho phép qui két cac gid tri cua C-1, C-2, C-8, C-5 va C-6 cua vong bicyclooctane

khung lignan dang 4-oxofurofurane.

H_1H—2 H-8 H-8 H-5 H-1
ppPm L‘l jw\ .l AN
3.0
_— H-1-H-2-H-5-H-8 g B o
H-2-H-5
3.4+ 1 H-5
-1-H{5
3.6
3.8
4.0+ 2] g mn i—HS
4.2
=) a @ = H-8
4.4
4.6 -
4.8 -
5.0
5.2 g H-1-H2 L_. H-2
5.4 | H-5-H-6 H-6
I o S S B S S
5.5 5.0 4.5 4.0 3.5 3.0 ppm

Hinh 3.46. Pho COSY gidn cta hgp chat AC4

Céc tuong tic HMBC (Hinh 3.47 dén Hinh 3.50) gitta H-6 (5u 5,30) v&i C-4
(0c 176,6)/C-1" (8¢ 133,1)/C-6"" (d¢c 119,0)/C-2"" (&¢ 108,5)/C-5 (&¢c 53,3)/C-1 (d¢
49,9); gitta H-2 (6u 5,28) v6i C-4 (8¢ 176,6)/C-6" (6c 118,8)/C-2" (8¢ 108,3)/C-8 (d¢c
72, 7)/C-5 (&c¢ 53,3)/C-1 (dc 49,9); gitra H2-8 (0u 4,32 va 4,00) voi C-2 (8¢ 84,3)/C-5
(8¢ 53,3)/C-1 (8¢ 49,9); gitra H-5 (6n 3,42) voi C-4 (o3¢ 176,6)/C-1" (6¢ 134,4)/C-2
(Oc 84,3)/C-8 (d¢c 72,7)/C-1 (8¢ 49,9); gitta H-1 (dn 3,20) vdi C-4 (8¢ 176,6)/C-1"(d¢
133,1)/C-2 (6c 84,3) da khéng dinh vong bicyclooctane dang 4-oxofurofurane c6 hai
vong benzyl gin két & C-2 va C-6; giira nhitng proton methylene & 8y 5,95 (OCH,'O)
v6i C-3' (8¢ 148,1)/C-4" (8¢ 147,3) va & 61 5,97 (OCH2"0) v6i C-3" (5¢ 148,4)/C-4"
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(8¢ 148,0) khing dinh vi tri gan két cta cdc nhém methylenedioxide vao 2 vong

benzene tuong tng.
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Hinh 3.47. Phd HMBC cuia hop chat AC4
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Hinh 3.48. Phd HMBC gian 1 cua hop chat AC4
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Hinh 3.49. Pho HMBC gian 2 cuia hop chat AC4
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Hinh 3.50. Pho HMBC gian 4 ciia hop chat AC4

Céc tuong tic NOESY (PL4.15 dén PL4.17) giita H-2 (8u 5,28) véi H-5' (8
6,76)/Hg-8 (8 4,00) khang dinh H-2 & cling phia trén mit phang vong bicyclooctane
va cho thiy vong benzene C¢He' gan vio vi tri C-2 ciia vong bicyclooctane.

Pho khéi ESI-MS (PL4.1) cia AC4 cho pic ion duong gia phan tir cong proton
[M+H]* tai m/z = 369 ciing vé6i dit kién phd *C-NMR va pho DEPT cua né di xéc
dinh CTPT ctia hop chat AC4 1a CaoH1607.

Tir cdc phan tich phd trén va so sdnh céc dit liéu phd NMR (Bang 3.4), phd
ESI-MS va nang suét quay cuc cua hop chat AC4 1a [a]p + 65° (¢ 0,1, MeOH) vé&i
tai liéu [121], x4c dinh cau tric ctia hgp chat AC4 1a (+)-aptosimon.

(+)-Aptosimon 1an dau tién di duogc tich ra tr Aaptosimum spinescens
(Thunbg.) [122] va tong hop toan phan béi Yamaauchi et. al [121].

Bdng 3.4. S6 liéu 'H-, 3C-NMR do trong CDCl; ciia hop chiat AC4 va chat tham

khao
Vi tri AC4 (+)-Aptosimon[121]
C
Su(do boi, J=Hz)  §c° Ou‘(do boi, J = Hz) dcd

1 3,20 (m) 49,9 3,20 (m) 49,9
2 5,28 (d, 4,0) 84,3 5,28 (d, 3,9) 84,3
3 , ; ; ;
4 - 176,6 - 176,6
5 3,42 (dd, 3,5;9,0) | 53,3 3,42 (dd, 3,4; 9,0) 53,2
6 5,30 (d, 3,5) 83,4 5,30 (d, 3,4) 83,3
7 i} - - -
8a 4,32 (dd, 7,0, 9.,5) | 72,7 4,32 (dd, 6,8; 9,6) 72,6
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8p 4,00 (dd, 5,0;9,5) | 72,7 4,00 (dd, 4,9; 9.6) 72,6
1 - 133,1 - 133,0
2’ 6,81 (brs) 108,3 108,3
3 i 148,1 6,80-6,86 (2H, s, ArH) 148,0
v ' 1731 6.75-6.79 (4H, m, ArH) 147.2
5’ 6,76 (d, 6,5) 1057 | > S 105,7
6’ 6,80 (brd, 6,5) | 118,8 118,7
OCH, O 5,95 (s) 101,1 5,95 (s) 101,2
1" - 134,4 134,3
2" 6,86 (br s) 108,5 108,5
3" - 1484 | 6,80-6,86 (2H, s, ArH) 148,3
4" - 148,0 | 6,75-6,79 (4H, m, ArH) 148,0
5" 6,77 (d, 8,0) 106,0 105,9
6" 6,84 (brd, 8,0) | 119,0 119,0
OCH>"0O 5,97 (s) 101,4 5,97 (s) 101,4

3500 MHz, °125 MHz; ©400 MHz, 4100 MHz

= COSY
— HMBC
#ANOESY

Hinh 3.51. Mot s6 tuong tac chinh COSY, HMBC va NOESY cua hop chit AC4
3.1.1.5. Hop chat ACS5: (+)-isolariciresinol

Hop chiat AC5 dugc xéac dinh 1a (+)-isolariciresinol ¢6 ciu tric nhu sau:

Hinh 3.52. Cau tric ciia hop chat AC5
Phd UV-Vis (PL5.2) cho cic dai hap thu tai Amax (MeOH) nm: 286,4 va 211,6

dac trung cho hép thu cuc dai ciia nhém cacbonyl (n — ") va vong benzene (m —7v").
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Hinh 3.53. Pho 'H-NMR cuia hop chat AC5
Phd 'H-NMR (Hinh 3.53, PL5.4 va PL5.5) cua ACS cho nhirng tin hi€u cua

mdt lignan aryltetralin [123] gom: 3 proton ctia vong thom thir nhat c6 3 nhém thé
(1,3,4-) h¢ ABX ¢ 6u 6,76 (1H, d, J = 8,0 Hz, H-5), 6,70 (1H, br d, J = 1,5 Hz, H-2),
6,63 (1H, dd, J = 1,5; 8,0 Hz, H-6); hai proton singlet ciia vong thom thur hai c6 4
nhém thé (1',3',4',6"-) hé AA'BB', ¢ &u 6,68 (1H, s, H-2') va 6,21 (1H, s, H-5'); ba
proton methine ¢ 6u 3,82 (1H, d, J = 10,0 Hz, H-7), 2,02 (1H, m, H-8"), va 1,80 (1H,
ddt, J =3.,5; 4,5; 10,0 Hz, H-8); 6 proton methyl cua 2 nhdm methoxy & ou 3,83 (3H,
s, 3'-OMe) va 3,80 (3H, s, 3-OMe); 2 nhém proton oxymethylene & don (3,65-3,72)
(3H, trung chap, H>-9" va Ha.-9) va 3,43 (1H, dd, J = 4,5; 11,5 Hz, Hp-9); mt nhém
methylene ¢ 8u 2,79 (2H, d, J= 7,5 Hz, H-7"). Hing sb tuong tac 16n caa H-7 (d, J =
10,0 Hz) chting t6 H-7 dinh hudng axial va vong thom thur 2 1a 7-aryl dinh hudng
equatorial hay ta c6 7f-aryl.

Phé '3C-NMR (Hinh 3.54) va DEPT (PL5.7) cta hop chit AC5 di chi ra
nhiing tin hi¢u twong @ng ctia 20 carbon gom: 12 carbon thom ctia 2 vong thom (7
carbon sp? bac 4 va 5 carbon methine sp?) & 8¢ 149,0 (C-3), 147,2 (C-3"), 146,0 (C-
4), 145,3 (C-4"), 138,6 (C-1), 134,2 (C-6"), 129,0 (C-1"), 123,2 (C-6), 117,4 (C-5"),
116,0 (C-5), 113,8 (C-2) va 112,4 (C-2'); 2 nhém oxymethylene tai oc 66,0 (C-9'),
62,3 (C-9); 2 carbon methoxy tai dc 56,4 (3-OCH3) va 56,4 (3'-OCH3); 3 nhém
methine tai 6c 48,0 (C-7/8), 40,1 (C-8'); 1 nhém methylene tai 6c 33,6 (C-7').
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Hinh 3.54. Pho '3C-NMR cua hop chét AC5

Céc tuong tic COSY (PL5.9 dén PLS5.11) gitta H-5 (8u 6,76)/H6 (81 6,63); H-
8" (du 2,02) v61 H-7" (8u 2,79) /H-9" (8u 3,65-3,72) /H-8 (0u 1,80) va gitra H-8 (on
1,80) voi H-7 (8u 3,82)/H-9 (8u 3,42)/H-8' (8u 2,02) két hop véi pho HSQC di cho
phép qui két céc carbon tai cdc vi tri C-7, C-8, C-9, C-7', C-8' va C-9’ cuia khung cua
aryltetraline.

Céc tuong tac HMBC ctia ACS5 (PL5.12 dén PL5.16) giita H-7 (8 3,82)/ C-1
(0c 138,6)/C-6" (d¢c 134,2)/C-6 (d¢c 123,2)/C-2 (8¢ 113,8)/C-8 (6c 48,0)/ C-8" (d¢
40,1); va gitra H-7" (6u 2,79)/C-6' (8¢ 134,2)/C-1" (6¢ 129,0)/C-2" (d¢ 112,4)/C-9’ (b¢
66,0)/C-8 (0c 48,0)/C-8" (dc 40,1) da chi ra vi tri gén gitra vong no (C-7) v6i vong
thom (C-1) va cac nhém -CH,OH gén tai C-8 va C-8'. Dac biét, cac tuong taic HMBC
giita nhirng proton ctia cdc nhém methoxy véi C-3 va C-3' da khang dinh vi trf céc
nhém methoxy & C-3 va C-3'.

Pho NOESY (PL5.17 dén PL5.20) cho céc tuong tac gitta H-7 (8u 3,82)/H-8’
(81 2,02), gitta H-8 (8u 1,80) véi H-2 (8u 6,70)/H-9' (8u 3,65-3,72) dd khang dinh H-
7 va H-8' & ciing mit phang duéi (a-); H-8 va H-9' ¢ cting mit trén (8-) va cau hinh
hai nhém 8a-hydroxylmethylene va 8'S-hydroxylmethylene, két qua nay théng nhat
v6i hing sb tuong tac 16n gitta Ho-7'(2H, br d, J = 7,5 Hz) v6i H-8'; Ngoai ra twong
tac NOESY giita cdc nhém OMe v6i H-2 va H-2' cho thay vi trf lién két ctia cdc nhém
methoxy 3-OMe va 3'-OMe.
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Pho khéi ESI-MS (PL5.1) cia ACS5 cho pic ion duong gia phan tir cong proton
[2M+H]* tai m/z 721 ciing véi cdc dit kién phd *C-NMR va ph6 DEPT ciia n6 di xac
dinh cong thirc phan tr cia ACS 1a C20H2406 (M = 360).
Két qua phén tich phd 1D, 2D-NMR va ning sudt quay cuc [a]p?: + 25° (¢
0,1; MeOH) cho thiy sy twong dong giita cc dit liéu phd ciia hop chat ACS5 véi tai
liéu [123] khing dinh c4u trdc ctiia hop chat ACS5 1a (+)-isolariciresinol. Cac s6 liéu
phd 'H-, 13C- NMR cua hop chit AC5 va (+)-isolariciresinol dugc trinh bay trong
Bang 3.5.
Bdng 3.5. Sb liéu 'H-, *C-NMR do trong MeOD cua hop chit AC5 va chit tham khao

Vi tri (+)-Isolariciresinol [123] ACS
C 5 5u(d6 boL, J = HZ)? | o 51(d6 boi, 7 = Hz)?
1 1359 : 1386 :
2 1152 6,66 (d, 1,8) 113.8 6,70 (brd, 1,5)
3 1482 i 149.0 i
4 1458 - 146.0 :
5 115.4 6.73 (d, 8.0) 1160 6.76 (dd, 8,0).
6 124.0 6,60 (d, 1.8:8,0) | 1232 6,63 (dd, 1,5: 8,0)
7 46,5 3.79 (d, 10,7) 48,0 3.82 (d, 10,0)
8 447 1,75 (11, 3.9: 10,0) | 480 1,80 (ddt, 3,5; 4.5; 10,0)
3,38 (dd, 3,9;11,0) 3.42 (dd, 4,5; 11,5, Hy-9)
? 63,4 36545 11,0) | 922 3,65-372 (tring chap, H,-9)
I 128.4 i 129,0 i
% 1123 6,64 (s) 12,4 6,68 (s)
3 1478 i 1472 i
4 1455 i 1453 i
5 17,0 6,17 (s) 17,4 6.21 (s)
6 133,0 i 1342 i
7 33,1 277 (d, 7,7) 33,6 279 (br d, 7.5)
g 35,5 1,99 (m) 40,1 2,02 (m)
% 65,8 3,66 (m) 660  3,65-3,72 (trang chap Hx-9")
3-0Me 563 3,76 (s) 56,4 3,80 (3H, s, 3-OCHj)
3.0Me 563 3.79 (s) 56.4 3,83 3H, s, 3-OCH3)

4100 MHz, ®400 MHz, €125 MHz, Y500 MHz

Hinh 3.55. Mot s6 tuong tac chinh COSY, HMBC va NOESY cuia hop chat AC5
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3.1.1.6. Hop chdt AC6: (-)-cleomiscosin A

Hop chat AC6 dugc xac dinh 14 (-)-cleomiscosin A ¢6 ciu trac nhu sau:

5 4
H3CO 0 10\3
7 2
.07 N0 0
% 1

OCH,4
Hinh 3.56. Cau tric ctia hop chat AC6
Ph6 'H-NMR (Hinh 3.57, PL6.3 va PL6.4) cho nhitng tin hi¢u dac trung cua

mot coumarinolignan gdm mot phin coumarin tao lién két lignan véi phéan
phenylpropanoid. Phan coumarin cho cdc tin hiéu ciia hai proton olefin tai 3y 7,96
(1H,d,J=9,5Hz,H-4) va 6,34 (1H, d, /= 9,5 Hz, H-3), 1 proton methine vong thom
5 nhém thé tai éu 6,91(1H, s, H-5). Bén canh d6 1a cac tin hiéu ctia phan
phenylpropanoid gdm 1 vong phenyl 3 nhém thé (1,3,4-) hé ABX tai 8u 7,02 (1H, d,
J=2,0Hz, H-2"), 6,88 (1H, dd, J = 2,0; 8,0 Hz, H-6") va 6,82 (1H, d, J= 8,0 Hz, H-
5"); 2 nhém methoxy gén vao vong thom tai ou 3,79 (3H, s, 6-OMe) va 3,78 (3H, s,
3'-OMe); va mot phan propanoid gom 2 proton ciia 2 nhém oxymethine tai du 4,99
(1H, d, J=8,0 Hz, H-7") va 4,32 (1H, m, H-8"), m{t oxymethylene tai 3,66 (2H, ddd,
J=2,0;5,0; 12,5 Hz, Hg-9') and 3,41-3,36 (m, Hs-9"). Héng $b tuong tac spin-spin
16n ctia proton H-7' (d, J = 8,0 Hz) cho thiy dinh hudng H,-7' va 7's-aryl, dong thoi
cho thiy 2 proton H-7' va H-8' lién két trans-.
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Hinh 3.57. Phd '"H-NMR cuia hop chit AC6
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Ph6 '3C-NMR (Hinh 3.58) va pho DEPT (PL6.6) ctia hop chat AC6 cho tin
hiéu ctia 20 carbon ctia mdt hop chit coumarinolignan gom: 1 carbonyl lactone tai 8¢
160,0 (C-2); 2 carbon olefin tai 8¢ 144,8 (C-4) va 113,2 (C-3); 6 carbon bac 4 sp?
lién két voi oxy tai 8c 147,6 (C-4"), 147,2 (C-3"), 145,2 (C-6), 138,0 (C-9), 137,1 (C-
7), va 131,6 (C-8); 4 carbon methine sp? vong thom tai d¢ 120,8 (C-6'), 115,4 (5"),
112,1 (C-2") va 100,8 (C-5); 2 carbon bac 4 sp? vong thom tai 126,7 (C-1") va 111,2
(C-10); 2 carbon nhém methoxy tai d¢c 55,8 (3'-OCH3) va 55,7(6-OMe); va 3 carbon
mach béo sp? lién két véi oxi tai 8¢ 77,8 (C-8'), 76,2 (C-7"), va 59,8 (C-9").
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I et i T Tt T i s T B e i1
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Hinh 3.58. Pho '3C-NMR ciia hop chat AC6

Céc tuong tic HMBC (PL6.12 dén PL6.17) cho nhiing tuwong tac gitra H-7'(8u
4,99) voi C-1" (8¢ 126,7)/C-6"(dc 120,8)/C-2'(dc 112,1)/C-8'(5c 77,8); gitta H-2'(dn
7,02), H-6' (81 6,88), Hs-9' (81 3,66), H-8'(814,34)véi C-7' (8¢ 76,2 ), khang dinh ciu
trdc ctia hop phan phenylpropanoid. Su tring khép d6 chuyén dich héa hoc cua C-7',
C-8', C-7, C-8 cua AC6 so voi coumarinolignan trong tai liéu [124] da cho théy hop
phan phenylpropanoid lién két v&i nira hgp phan coumarin thong qua cu ndi dioxan
cua khung coumarinolignan. Thém vao do, cac tuong tac gitra 3'-OMe (du 3,78)/C-
3'(147,2), 6-OMe (5 3,79)/C-6 (3¢ 145,2) ching t6 rang hai nhém methoxy gan vio
vi tri C-3' va C-6. Mt khdc, nhitng twong tac NOESY (PL6.18 dén PL6.22) bao gdm
gitta 3'-OMe (du 3,78) v6i H-2' (6u 7,02); 6-OMe (0u 3,79) voi H-5 (6u 6,91), da
khang dinh hop chat coumarinolignan mang hai nhém methoxy groups ¢ C-6 va C-

3.
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Pho khéi ESI-MS (PL6.1) cia AC6 cho pic ion duong gia phan tir cong proton
[M + H]* tai m/z = 387 ciing vdi phd *C-NMR va phd DEPT cua nd da xac dinh
cong thtrc phan tr cua AC6 1a CooH150s.

Két hop phén tich phd IR, UV-Vis, 1D, 2D-NMR va phd khbi ESI-MS va so
sanh voi tai liéu [124] hop chit AC6 dugc xac dinh cleomiscosin A hodc
cleomiscosin B. So sanh céc thong sb vat 1y nhu nhiét d6 néng chay la (253-255 °C)
va nang sut quay cuc [a]p2 - 34° (¢ 0.1, MeOH) va tai liéu [125] c6 thé khang dinh
hop chat AC6 1a (-)-cleomiscosin A. S6 liéu 'H-, *C-NMR cua hop chit AC6 dugc
trinh bay trong Bang 3.6.

Bdng 3.6. S6 liéu 'H-, 3C-NMR do trong DMSO-ds cia hop chat AC6 va cua

chat tham khao

Vi tri Cleomiscosin A [124] ACé6

C 5c* oc? 51 °(d6 boi, J = Hz)

2 160,0 160,0 -

3 113,2 113,2 6,34 d (9,5)

4 144,7 144.8 7,96 (d, 9,5)

5 100,6 100,8 6,91 (s)

6 145,3 145,2 -

7 137,1 137,1 -

8 131,6 131,6 -

9 110,7 111,2 -

10 138,3 138,0 -

1’ 126,7 126,3 -

2 112,0 112,1 7,02 (d, 2,0)

3 147,2 147,2 -

4’ 147,6 147,6 -

5 117.4 115,4 6,82 (d, 8,0)

6’ 121,3 120,8 6,88 (dd, 2,0; 8,0)

7' 76,2 76,2 4,99 (d, 8,0)

8’ 77,4 77,8 4,34-4,30 (m)

, 3,66 (dd, 2,0; 5,0; 12,5, B)

? 39,9 59,8 3,41-336 (m, o)
6-MeO 55,7 55,7 3,79
3'-MeO 55,8 55,8 3,78
4'-OH - - 9,18 (s)
9'-OH - - 5,06 (t, 5,0)

®125 MHz, ¢500 MHz, #*3¢100 MHz
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Hinh 3.59. Mot s twong tac chinh HMBC va NOESY cua hop chat AC6
3.1.1.7. Hop chat AC7: (-)-cleomiscosin C

Hop chat AC7 duoc xéc dinh 12 (-)-cleomiscosin C véi ciu trac nhu sau:

4

5
MeO_ 6 10 N3
7 2
(0] 90 (0]
\ 7 8 y

OMe
Hinh 3.60. Cau tric ctia hop chat AC7

Tuong ty hop chat AC6, phd '"H-NMR (PL7.2 dén PL7.4) ctia hop chat AC7

cling cho nhiing tin hiéu dic trung dang khung Coumarinligan gdm mot phan
coumarin két hop voi phan phenylpropanoid thong qua cau ndi dioxane. Phan
coumarin cho céc tin hi¢u cia hai proton olefin tai 6u 7,96 (1H, d, J = 9,5 Hz, H-4),
6,34 (1H, d, J=9,5 Hz, H-3), 1 tin hi¢u singlet cua proton methine vong thom 5 nhém
thé tai &u 6,91(1H, s, H-5). Céc tin hiéu cia nhém phenylpropanoid gém: 1 vong
phenyl 4 nhém thé (1,3,4,5-) véi 2 proton tai ou 6,75 (2H, s, H-2', H-6"); hai proton
cua hai nhom oxymethine tai 6u 4,97 (1H, d, J = 8,0 Hz, H-7"), 4,38-4,35 (1H, m, H-
8"), va 2 proton cua nhom oxymethylene tai 3,67 (1H, br d, J = 12,0, Hs- 9") va 3,42
(1H, m, H.-9'). Ngoai ra con céc tin hiéu ctia 3 nhém methoxy gin vao hai vong thom
tai ou 3,79 (3H, s, 6-OMe), 3,78 (3H, s, 3-OMe), va 3,68 (3H, s, 5'-OMe). Hang s6
tuong tic spin-spin 16n ciia proton H-7' (d, J = 8,0 Hz) cho thiy dinh huéng ctia Ha-
7' va 7'p-aryl, ddng thoi cho thay 2 proton H-7' va H-8' lién két trans-.

Pho '*C-NMR (PL7.5 va PL7.6) va phd DEPT (PL7.7) ctia hop chat AC7 cho
tin hi€u cua 21 carbon cua mdt coumarinolignan gff)m: mot carbonyl lacton tai oc

160,8 (C-2); 2 carbon olefin tai d¢ 144,8 (C-4) va 113,2 (C-3); 12 carbon vong thom
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gdm: 9 carbon gdm 7 carbon béc 4 lién két véi oxy tai 8¢ 148,0 (C-3"), 148,0 (C-5"),
145,3 (C-6), 137,1 (C-7), 131,7 (C-8), 138,0 (C-9), va 136,3 (C-4"), va 2 carbon bac
4 sp? tai 125,7 (C-1") va 111,3 (C-10); 3 carbon coOn lai cia 3 nhém methine sp? tai
oc 105,7 (C-6") va 105,7 (C-2"), 100,9 (C-5); 3 carbon nhém methoxy (-OCH3) tai dc
56,2 (C-3") va 56,2 (C-5'), 55,9 (C-6); va 3 carbon mach béo lién két véi oxy tai Oc
77,8 (C-8'), 76,6 (C-7"), 59,9 (C-9").

Twong ty hop chit AC6, cac twong tac HMBC (PL7.10 dén PL7.12) cta hop
chat AC7 gitta H-2'(8u 6,75), H-6' (8u 6,75), Hp-9'(8u 3,67) v6i C-7' (8¢ 76,6); giira
H-7'(81 4,97) voi C-1' (8¢ 125,7)/C-2'(8¢ 105,7)/C-6'(5c 105,7)/C-8' (8¢ 77,8), khang
dinh cdu tric ctia hop phan phenylpropanoid. Su tring khép do chuyén dich héa hoc
cua C-7', C-8', C-7, C-8 cua AC7 so vdi coumarinolignan trong tai li¢u [126, 127] da
cho thiy phan phenylpropanoid lién két v6i phan coumarin thong qua cau ndi dioxane
cua khung coumarinolignan. Thém vao do, cac tuong tac gitra cic nhém 6-OCH3(0n
3,79)/C-6 (8¢ 145,3), 3'-OCHj3 (0n 3,77)/C-3'(6c 148,0), 5'-OCH3 (8u 3,77) /C-5"(dc
148,0) khang dinh vi tri ctia 3 nhém methoxy ctia 2 vong thom.

Céc tuong tac NOESY (PL7.13 dén PL7.17) gitta H-5(8u 6,91)/6-OCH;3 (8u
3,79); H-2'(8u 6,75)/(3'-OCH3)(8w 3,77)/; H-6'(8n 6,75)/5'-OCH53(3n 3,77) di khang
dinh thém hop chat coumarinolignan mang 3 nhém methoxy gan vao C-6 va C-3', C-
5.

Pho khdi ESI-MS (PL7.1) ciia hop chat AC7 cho pic ion duong gia phéan tir cong
proton tai m/z= 417 [M + H]* cling v6i phd '*C-NMR va ph6 DEPT ctia n6 da xéac dinh
CTPT ciia hop chit AC7 1a C21Hx0o (M = 416).

Tir céc két qua phan tich phd 1D- va 2D-NMR va pho khoi ESI-MS két hop
v6i cdc yéu td khac nhu goc quay cuc riéng [a]p®® =-23° (¢ 0.1, MeOH), nhiét do
néng chay 249-250°C caa hop chat AC7 so véi tai liéu [126, 127] khang dinh hop
chat AC7 1a (-)-cleomiscosin C. S6 liéu "H-, '>*C-NMR ctia hop chat AC7 dugc trinh
bay trong Bang 3.7.
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Bdng 3.7. S6 liéu 'H-, 3C-NMR ctia hop chat AC7 va chat tham khao

Cleomiscosin C [126] AC7
Vi tri S 5cd-® ScP ou (do boi, J = Hz)*¢

2 160,8 160,9 160,1 -

3 113,7 113,8 113,2 6,34 (d, 9,5)

4 144,5 144,6 144,8 7,96 (d, 9,5)

5 101,0 101,2 100,9 6,91 (s)

6 146,3 146,4 145,3 -

7 138,1 138,1 137,1 -

8 132,5 133,0 131,7 -

9 139,2 139,2 138,0 -

10 111,9 112,0 111,3 -

1’ 126,3 126,6 125,7 -

2 106,1 106,4 105,7 6,75 (s)

3 149,1 149,7 148.,0 -

4' 135,9 135,6 136,3 -

5 149,1 149,7 148,0 -

6’ 106,1 106,4 105,7 6,75 (s)

7' 77,7 77,8 76,6 4,97 (d, 8,0)

8’ 79,7 79,7 77,8 4,35-4,38 (m)

, 3,67 (brd, 12,0, B)

9 60,7 60,7 59,9 3.42-3 38 (m, )
6-MeO 56,2 56,2 55,9 3,79 (3H, s)
3'-MeO 56,4 56,4 56,2 3,77 (3H, s)
5'-MeO 56,4 56,4 56,2 3,77 (3H, s)
4'-OH - - - 8,56 (s)
9'-OH - - - -

aPo trong DMSO-ds, 925 MHz, ¢500 MHz, Ydo trong Pyridine (CsDsN), # §¢ ctia
cleomiscosin C (Po trong CsDsN ¢ 60 MHz)
Mot sb twong tac chinh HMBC va NOESY cua hop chit AC7 dugc trinh bay
trong Hinh 3.61.

— HMBC
4" "X NOESY

Hinh 3.61. Mot s twong tac chinh HMBC va NEOSY cua hop chat AC7
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3.1.1.8. Hop chdt ACS: S-sistosterol

Hop chat AC8 duoc xac dinh 1a S-sitosterol ¢6 cu truc nhu sau:

Hinh 3.62. Cau tric ctia hop chat AC8

Phé NMR cia AC8 (PL8.2) cho cic tin hiéu dic trung cua hop chét f-
sitosterol véi mot ndi d6i 3 nhém thé & du 5,35 (1H, dd, J = 2,0; 5,0 Hz, H-6)/6c 121
(C-6) va 140,8 (C-5); mot nhém oxymethine & ou 3,52 (1H, m, H-3)/6¢71,8; 6 nhém
methyl trong d6 co6 2 singlet tai on 1,01 (3H, s, H-19)/6c 19,4 (C-19) va 0,68 (3H, s,
H-18)/6c 11,9 (C-18), 3 nhém methyl bac 2 véi tin hiéu doublet tai éu 0,92 (3H, d, J
= 6,5 Hz, H-21)/6¢ 18,8 (C-21), 0,83 (3H, d, J = 7,0 Hz, H- 26)/19,1 (C-26), 0,80
(3H, d, J = 7,0 Hz, H-27)/19,8 (C-27), va m{t nhém methyl bac 1 vdi tin hi¢u triplet
tai &u 0,84 (3H, t, J = 7,5 Hz, H-29)/12,0 (C-29). Pho '*C-NMR (PLS.3) va DEPT
(PL8.4) cho 29 carbon, trong d6 c6 6 nhom methyl, 11 nhom methylene, 9 nhom
methine va 3 carbon béc 4 phit hop vdi cau tric cia f-sitosterol.

Dua trén két qua phén tich phd NMR ctia hop chit AC8 ciing véi gid tri phd
khéi ESI-MS (PL8.1) m/z = 413 [M-H]* va so sdnh vdi tai liéu [128] x4c dinh hop
chat ACS 1a S-sitosterol. Pay 1a mot hgp chat pho bién trong thuc vat.
3.1.1.9. Hop chdt AC9: daucosterol

Hop chit AC9 dugc xac dinh 1a daucosterol hodc [-sitosterol 3-O-f-D-

glucopyranoside c6 cau truc nhu sau:

Hinh 3.63. Cau tric ctia hop chat AC9
Hop chat AC9 c6 cong thirc phén tir C3sHeoOs. Pho 'H-, *C-NMR (PL9.1) va
(PL9.2) cia AC9 cho cdc tin hi€u trung khédp voi céc tin hi€u cua f-sitosterol (AC8)

ngoai trur su thém vao céc tin hi¢u cua phan dudong glucose bao gom céc tin hi¢u du
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4,83 (3H, m; 3 x H-OH), 4,39 (1H, t, J = 5,7 Hz, H-OH), 4,22 (1H, d, / = 7,8 Hz, H-
1), 3,64 (1H, dd, J = 5,5; 10,1 Hz), 3,46 (1H, m), 3,14-3,20 (3H, m), 3,07 (1H, m).
Duya trén phan tich cédc sb liéu phd NMR cta AC9 tring khép véi cdc tin hiéu phd
ctia daucosterol trong tai lidu [128] va kiém tra SKLM véi mau luu cho phép khang
dinh hop chat AC9 12 daucosterol.

3.1.1.10. Hop chdt AC10, AC11, AC12

Hop chat AC10, AC11, AC12 c6 ciu triic nhu sau:

C1H:O COOCH,3 COOH
6 2
° 3 370CH; OH OH
OH OH OH
AC10 AC11 AC12

Hinh 3.64. Cau tric cua cic hop chat AC10, AC11, AC12
e Hop chat AC10: 1a 4-hydroxy-3-methoxybenzaldehyde (vanilin)

Ph6 '"H-NMR (PL10.2) cho céc tin hiéu cua 1 proton aldehyde tai 6u 9,83 (1H,
s), 1 proton nhém hydroxyl ¢ 6u 6,17 (1H, s), 3 proton thom methine h¢ ABX tai on
7,43 (1H, d, J = 8,5 Hz, H-6), 7,42 (1H, s, H-2), va mdt twong tac ortho gitra H-5 va
H-6 tai éu 7,04 (1H, d, J = 8,5 Hz, H-5), 3 proton cia nhém methoxy ¢ 3,97 (3H, s).
Pho *C-NMR (PLI10.3) va phd DEPT (PL10.4) ctia hop chat AC10 cho céc tin hiéu
ctia 8 carbon gdm 4 carbon bac bon tai 8¢ 190,8 (C=0), 151,7 (C-4), 147,2 (C-3), 129,9
(C-1); 3 carbon nhém methine tai dc 127,5 (C-6), 114,4 (C-2), 108,8 (C-5) , va 1 carbon
nhém OCHj tai 8¢ 56,2 (-OCH3). Pho khoi ESI-MS (PL10.1) cta hgp chat AC10 cho
pic ion dwong gia phan tir m/z= 137 [M-CH3]* ciing v6i phd *C-NMR va phdé DEPT
di xac dinh CTPT ctia hop chat AC10 13 CsHsO3 (M = 152). Duya vao két qua phan
tich NMR, MS va so sdnh véi tai li€u [129] xac dinh hop chat AC10 12 4-hydroxy-3-
methoxybenzaldehyde (vanilin).
e Hop chat AC11: protocatechuic acid methyl ester

Tuong ty hop chit AC10, phd 'H-NMR (PLI1.2) cta hop chat AC11 cho
nhirng tin hi€u proton cua h¢ théng vong thom ABX tai ou 7,43 (1H, dd, J =2,0; 8,0
Hz, H-6), 7,42 (1H, d, /=2,0 Hz, H-2), 6,82 (1H, d, J= 8,0 Hz, H-5); va m{t tin hi¢u
proton cua nhém methoxy (-OCH3) tai ou 3,85 (s, 3H, -OCH3). Ph6 *C-NMR
(PL11.3) va phd DEPT (PLI1.4) cta hop chit AC11 cho cic tin hiéu cta 8 carbon
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gdm 4 carbon bac 4 tai 8c 168,9 (COO-), 151,7 (C-4), 146,2 (C-3), 122,6 (C-1); 3
carbon nhém methine tai oc 123,6 (C-6), 117,4 (C-5), 115,9 (C-2), va 1 carbon cua
nhém methoxy tai 8¢ 52,2 (-OCH3). Phd khdi ESI-MS (PL11.1) cta hop chit AC11
cho pic ion 4m gia phén tr trir proton m/z= 167 [M-H]ciing véi phdé 3C-NMR va
ph6 DEPT cuia n6 da xac dinh CTPT cua hop chat AC11 1a CsHsO4 (M = 168). Nhu
vay dua trén két qua phan tich pho va dya vao tai liéu [130] x4c dinh hop chit AC11
l1a methyl 3,4-dihydroxybenzoate hay con c6 té€n khic la protocatechuic acid methyl
ester.
e Hop chat AC12: protocatechuic acid

Ph6 '"H-NMR va phd *C-NMR ciia hop chat AC12 twong tu so véi hop chat
AC11 ngoai trur su Véng mat tin hi€u proton va carbon cua nhém OCHs. Phé 'H-
NMR (PL12.2) chi ra cac tin hiéu cua protons tai 6u 7,46 (1H, dd, J = 2,0; 8,0 Hz, H-
6), 7,44 (1H, d, J = 2,0 Hz, H-2), 6,82 (1H, d, J = 8 Hz, H-5). Pho '*C-NMR (PL12.3)
cho cac tin hi¢u cua 7 carbon, bao gém 4 carbon bac 4 tai 6c 170,3 (COO-), 151,5
(C-4), 146,1 (C-3), 123,9 (C-1), va 3 methine carbon tai 6c 123,2 (C-6), 117,8 (C-2),
115,8 (C-5). Pho khéi ESI-MS (PL12.1) ctia hop chat AC12 cho pic ion duong gia
phan tr m/z= 155 [M+H]* cing v6i phé *C-NMR va pho DEPT ciia n6 da xac dinh
CTPT cua hop chiat AC12 1a C;HsO4 (M = 154). So sénh két qua phén tich pho ciia
hop chat AC12 va tai ligu [131] khang dinh hop chat AC12 la 3,4-dihydroxybenzoic
acid hay protocatechuic acid.

Bdng 3.8. S6 liéu phd 'H-, 3C-NMR cua cic hop chat AC10, AC11, AC12 va cic

hop chét tham khao
.y [129] AC10 [130] AC11 [131] AC12
Vi tri
C 5t S du° (30 boi, St 5 dut (d0 boi, St §ee du' (46 boi,
J =Hz) J=Hz) J=Hz)

1 129,9 129,9 - 122,7 1226 - 123,9 123,9 -
2 1144 114,4 7,42(s) 115,9 11597,42 (d, 2) 117,9 117,8 7,44 (d, 2,0)
3 147,1 1472 - 146,3 146,2 - 146,2 146,1 -
4 151,6 151,7 - 151,8 151,7 - 151,5 151,5 -
5 108,7 108,8 7,04 (d,8,5) 117,5 117,46,82(d, 8) 115,8 115,8 6,82 (d, 8)
6 127,5127,5 7,43(d,8,5) 123,7 123,6 7,43 (dd, 2;8) 123,8 123,2 7,46 (dd, 2,0; 8)

C=0 190,6190,8 9,83 (s, CHO) 168,9 168,9 - 171,0 170,3 -
OH - -  617(s, OH) - - - -
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(-OCH3) 56,1 56,2 3,97 (s,3H) 52,3 52,2 3,85(s,3H) - - -

ab. #5- do trong CDCls, “def #§c #5- do trong MeOD, >4500 MHz, #§¢
###5c125 MHz, #¢°125 MHz, *5c100MHz.
3.1.2. Xdc dinh cdu triic cdc hop chit phdn ldp tir hoa ciia lodi A. chinense

3.1.2.1. Hop chdt AC13: astralagin

Hop chat AC13 duogc xac dinh 12 astragalin ¢ cau trac nhu sau:

Hinh 3.65. Cu tric cua hop chat AC13

Ph6 'H-NMR (PL13.2 dén PL13.4) cho thdy hop chat AC13 c6 ciu triic 1a mot
flavonol glucoside. Pho '"H-NMR AC13 cho cdc tin hiéu proton thom vong B hé
A2B2 ¢ 6u 8,07 (d, J = 9,0 Hz, H-2', H-6'), 6,91 (d, J = 9,0 Hz, H-3', H-5") va 2
proton meta ctia vong A tai oy 6,40 (1H, br s, H-8) va 6,21 (1H, br s, H-6) cua hop
phan flavonol aglygone. Cdc tin hiéu con lai 12 ctia hop phan duong gém 1 proton
anomeric tai du 5,25 (d, J =7,5 Hz, H-1"); hai proton cia nhom methylene tai ou 3,71
(1H, dd, J = 2,5; 12,0 Hz, H.-6") va 3,55 (1H, dd, J = 5,5, 12,0 Hz, Hy-6"); 4 proton
methine tai ou 3,47 (1H, dd, J =7.,5; 9,0 Hz, H-2"), 3,45 (1H, t, J = 9,0 Hz, H-3"),
3,33 (1H, trang chap, H-4"), 3,23 (m, H-5"). Hang sd twong tac 16n giita H-1"/H-2"
(J =7,5), H-2"/H-3" (J = 9,0), H-3"/H-4" (J = 9,5) khang dinh cdc proton H-1, H-2,
H-3, H-4 dinh hudng axial va cac nhom OH dinh hudng equatorial. Nhu vay céac
nhém OH ctia phan duong dinh hudng equatorial va cé lién két f-D-glucopyranosyl.

Mit khac, phd *C-NMR va DEPT (PLI3.5 va PL13.6) ciia hop chat AC13
cho thay tin hiéu ciia 21 carbon twong mg ctia mét flavonol glucoside. Phan flavonol
cho tin hiéu ctia 15 carbon gdm: 1 carbonyl tai dc 179,5; 6 carbon thom sp? lién két
véi oxy tai dc 166,4 (C-7), 163,1 (C-5), 161,6 (C-4'), 159,1 (C-9), 158,5 (C-2), va
135,5 (C-3); 2 carbon thom sp? bac 4 tai d¢ 122,8 (C-1") va 105,6 (C-10); 6 carbon
methine sp? vong thom tai dc 132,3 (C-2' va C-6"), 116,1 (C-3' va C-5"), 100,1 (C-6),
94,9 (C-8). Phan duong cho tin hiéu cua 6 carbon sp® gdm: 1 carbon anome tai dc
104,2 (C-1"); 4 oxymethine tai dc 78,4 (C-3"), 78,1 (C-5"), 75,7 (C-2"), va 71,4 (C-
4"); va mot oxymethylene tai dc 62,7 (C-6"). Phd ESI-MS (PLI6.1) cho pic ion 4m
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gia phén tir trir proton tai m/z = 447 [M-H] ciing voi dit kién pho '*C-NMR va pho
DEPT ctia n xac dinh CTPT ctia hop chiat AC13 13 Ca1H22011.

Tir sy phén tich két qua pho NMR, pho khdi ESI-MS, ctia hop chat AC13, so
sdnh cdc dit liéu phd voi tai liéu [132] xac dinh cdu tric cua hop chat AC13 1a
astragalin. Astralagin 12 mot flavonoid c6 trong nhiéu thao dwgc truyén thng véi
nhiéu tinh ning y hoc quy bau nhu khang viém, chdng oxi héa, bao vé than kinh,
chdng tiéu dudng, chéng ung thu v.v...[133]. S liéu phd 'H-, *C-NMR cuia hop chat
AC13 va astragalin dugc trinh bay trong Bang 3.9.

Bdng 3.9. S6 liéu phd 'H-, *C-NMR do trong CD3OD cuia hop chit AC13 va

chit tham khao
Vi tri Astragalin [132] AC13
C 5c? du® (46 boi, J = Hz) e 3’ (46 boi, J = Hz)
1 - ] - ]
2 158,0 - 158.,5 -
3 135,3 - 135,5 -
4 179,2 - 179.,5 -
5 162,7 - 163,1 -
6 99,8 6,19 (d, 2,0) 100,1 6,21 (brs)
7 165,7 - 166,4
8 94,8 6,37 (d, 2,0) 94,9 6,40 (d, 2,0)
9 158,8 - 159,1 -
10 105,6 - 105,6 -
N 122,5 - 122,8 -
2 132,1 8,05 (d, 9,2) 132,3 8,07 (d, 9,0)
3 115,9 6,89 (d, 9,2) 116,1 6,91 (d, 9,0)
4’ 161,2 - 161,6 -
5' 115,9 6,89 (d, 9,2) 116,1 6,91 (d, 9,0)
6' 132,1 8,05 (d, 9,2) 132,3 8,07 (d, 9,0)
1" 104,0 5,21 (d, 7,6) 104,2 5,25 (d, 7,5)
2" 75,6 3,43 (dd, 7.6; 8,4) 75,7 3,47 (dd, 7,5; 9,0)
3" 78,2 3,43 78,4 3,45 (t,9,0)
4" 71,2 3,43" 71,4 3,33"
5" 78,0 3,21 (m) 78,1 3,23 (m)
. 62.4 3,69 H, (dd, 2,4; 12,0) 62.7 3,71 H, (dd, 2,5; 12,0)
3,53 Hp (dd, 5,6; 12,0) 3,55 Hp (dd, 5,5; 12,0)

4100 MHz, ®400 MHz, €125 MHz va 4500 MHz; *: tring chap
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3.1.2.2. Hop chdt AC14: kaempferide 3-O-p-D-glucopyranoside
Hop chit AC14 duoc xac dinh 13 kaempferide 3-O-f-D-glucopyranoside c6

cau truc nhu sau:

Hinh 3.66. Cau tric ctia hop chat AC14

Pho 'H-,'3C-NMR (PLI4.2 dén PL14.4, PL14.5) va phd DEPT (PLI14.6) cho
thdy hop chit AC14 c6 cu tric gidng véi cu tric ciia hop chit AC13, ciing 1a mot
flavonol glycoside, phin tir gdm aglycone flavonol 1a kaemferol gin véi mot dudng
glucose, ngoai trir phan tir ¢6 thém mot nhém methoxy. S6 lidu pho 'H-, *C-NMR
ctia hop chit ndy dugc trinh bay trong Bang 3.10. Trén phd *C-NMR, phan flavonol
cho tin hiéu cua 15 carbon sp? vong thom gom: 1 carbonyl tai dc 177,4; 6 carbon sp?
lién két véi oxy tai dc 161,2 (C-5), 161,1 (C-7), 158,8 (C-4"), 155,7 (C-9), 156,4 (C-
2), va 133,5 (C-3); 2 carbon sp? bac 4 tai dc 122,5 (C-1) va 104,1 (C-10); 6 carbon
sp? nhém methine tai dc 130,7 (C-2’ va C-6), 113,7 (C-3' va C-5'), 98,8 (C-6), 93,7
(C-8). Phan duong cho tin hiéu cua 6 carbon sp? gSm: 1 carbon anomeric tai 100,8
(C-1""); 4 carbon oxymethine tai dc 77,5 (C-5"), 74,2 (C-2""), 76,4 (C-3"), va 69,9 (C-
4"); 1 carbon oxymethylene tai dc 60,8 (C-6"). Trén phé '"H-NMR cho cdc tin hiéu
tuong Ung cia cic proton clia phan flavonol gém: cac proton thom vong B hé A2B2
6 0u 8,13 (2H, d, J=9,0 Hz, H-2', H-6"), 7,07 (2H, d, /= 9,0 Hz, H-3', H-5'), 2 proton
meta cuia vong A tai oy 6,43 (1H, d, J =2,0, H-8) va 6,20 (1H, d, J = 2,0, H-6). Phan
dudng c6 mot tin hi¢u cia proton anome tai ou 5,47 (H-1"") va cac tin hi¢u proton cua
cic nhém oxymethine va oxymethylene nam trong khoang &u 3,18 — 3,59. Mit khac,
hang s twong tac Ju.17-u2" = 7,5 cho thdy phan dudng la f-glucopyranosyl.

Pho khoi ESI-MS (PL14.1) cho ion gia phan tir Am trir proton [M-H]" tai m/z
461 cung voi dit kién phd *C-NMR va phd DEPT cuiia né di xac dinh CTPT cta hop
chat AC14 13 C2:H2011 (M = 462).

Dua trén két qua phan tich céc dit liéu phd 'H- va *C-NMR, ESI-MS ctia hop
chat AC14 va sy tring khép v6i dir liéu pho trong tai li¢u [134] da xac dinh hop chat
AC14 1a kaempferide 3-O--D-glucopyranoside. Hop chét kaempferide 3-O-f-D-
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glucopyranoside dugc phan lap tir loai Cordia sinensis thugc ho Boraginaceae c6 kha
ning chéng lai qud trinh bién ching tiéu duong, c6 tinh khdng viém cao, hoat tinh
chdng oxi héa cao [134, 135].
S6 liéu phd 'H-, *C-NMR cuia hop chat AC14 va kaempferide 3-O-B-D-
glucopyranoside dugc trinh bay trong Bang 3.10.
Bdng 3.10. S6 liéu phd 'H-, 3 C-NMR do trong dung méi DMSO-ds ctia hop chit

AC14 va chat tham khao
Kaempferide 3-O-f-D-
ViuiC AC14 glucopyranoside[134]
5 3P (dd bdi, J = Hz) 8¢ du’ (d6 boi, J = Hz)
2 156,4 - 156,9 -
3 133,5 - 133,5 -
4 1774 - 177,6 -
5 161,2 - 161,4 -
6 98,8 6,20 (d, 2,0) 98,8 6,23 (br s)
7 161,1 - 164.6 -
8 93,7 6,43 (d, 2,0) 94,2 6,41 (br s)
9 155,7 - 156,7 -
10 104,1 - 103,9 -
1’ 122,5 - 121,5 -
2' 130,7 8,13 (d, 9,0) 131,4 7,90 (d, 8,4)
3/ 113,7 7,07 (d, 9,0) 116,7 6,87 (d, 8,4)
4 1588 - 157,5 -
5 113,7 7,07 (d, 9,0) 116,7 6,87 (d, 8,4)
6’ 130,7 8,13 (9,0) 131,4 7,90 (d, 8,4)
1" 100,9 5,47 (d, 7,5) 101,5 5,30 (d, 7,5)
2" 74,2 3,18-3,59° 74,3
3" 76,4 3,18-3,59" 76,5
4" 69,9 3,18-3,59" 70,3 3,2-4,3(6H-sugar)
5" 77,5 3,18-3,59" 76,0
6" 60,8 3,18-3,59" 62,2
4-OCH; | 554 3,85 (s) 56,7 3,85 (s)
5-OH - 12,56 (s) - -

@125 MHz, » 4 500 MHz; *: trung chép
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3.1.2.3. Hop chdt ACI15: quercetin 3-O-f-D-glucoside
Hop chit AC15 dugc xac dinh 12 quercetin 3-O-f-D-glucoside ¢6 cu triic nhu

sau:

Hinh 3.67. Cau tric ctia hop chat AC15

Ph6 'H-NMR ctia hop chat AC15 (PL15.2 dén PL15.4) cho nhitng tin hiéu dic
trung ctia flavonol glycoside gdm aglycon 14 khung 15 carbon véi 3 vong A, B va C
dugc gan véi mot phan tir dwong glucoside. Pho 'H-NMR cho thay céc tin hi¢u gom
3 proton thom hé¢ ABX thudc vong B & ou 7,73 (1H, d, J=2,0 Hz, H-2" ), 7,59 (1H,
dd, J =2,0; 8,5 Hz, H-6") va 6,89 (1H, d, J = 8,5 Hz); va 2 proton thom meta thudc
vong A ¢ 6,39 (d, J = 2,0 Hz, H-8) va ou 6,20 (d, J = 2,0 Hz, H-6). Cac proton cua
phan dudng (xuit hién & ving truong cao hon gdbm mét tin hiéu doublet cua proton
anomer & ou 5,25 (d, J = 7,5 Hz, H-1""), 4 tin hi€u cua 4 proton nhém methine lién
két véi oxy ¢ 8u 3,51 (1H, dd, J=7,5 ; 9,0 Hz, H-2"), 3,46 (1H, t, J= 9,0 Hz, H-3"),
3,38 (1H, dd, J=9,0; 9,5 Hz, H-4"") va ¢ 3,25 (1 H, ddd, 2,5; 5,5 va 9 Hz, H-5"), 2
proton nhém methylene ¢ 6u 3,74 (1H, dd, J =2,5; 12 Hz, Ha-6""); va 3,60 (1H, dd, J
=5,5; 12,0 Hz, Hp-6"";).

Pho '3C-NMR (PL15.5) va phd DEPT gian (PL15.6) cho thay phan tir AC15
¢6 21 nguyén tir carbon gdm 15 carbon cta 3 vong ABC va 6 carbon phan duong.
Phén aglycon gém: 1 nhém carbonyl & 8¢ 179,4 (C-4); 7 carbon bac 4 lai héa sp? lién
két tryc tiép voi nguyén tir oxy ¢ 8¢ 166,1 (C-7), 162,9 (C-5), 159,0 (C-9), 158.,4 (C-
2), 149,8(C-4"), 145,8 (C-3') va 135,6 (C-3); 5 carbon methine sp* & d¢ 123,2 (C-6"),
117,6 (C-5"), 116,0 (C-2"), 99,9 (C-6), va 94,8 (C-8); 2 carbon bac 4 sp? & d¢ 123,1
(C-1"), 105,6 (C-10). Phan duong gén vo1 carbon C-3 ¢6 6 carbon gém: 1 carbon
anome & 8¢ 104,4 (C-1""), 4 carbon sp® nhém oxymethine & 78,8 (C-3"), 78,3 (C-5'"),
75,7 (C-2"), va 71,2 (C-4'"); va mot carbon oxymethylene sp® & 8¢ 62,6.

Két qua phd 1D-NMR va gid tri phd khdi ESI-MS (PL15.1) cho pic ion am gia
phén tir trir proton tai m/z = 463 [M-H] cuing véi dit kién phd '3C-NMR va phé DEPT
ctia né di xac dinh CTPT ctia hop chat AC15 13 C21H20012 (M = 464).
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Tir viéc phén tich dit liéu pho 1D-NMR, phd ESI-MS ciia hop chat AC15 va
so sdnh tai liéu [147], xac dinh hop chat AC15 1a quercetin 3-O-f-D-glucoside hay
isoquercetin. Isoquercetin c6 rat nhiéu trong thao duoc, trdi cdy, rau qua. So voi
quercetin, isoquercetin c6 nhiéu hoat tinh sinh hoc tot hon nhu chng oxi héa, chéng
ung thu, hd tro diéu tri rbi loan tim mach, v.v...[135, 136]. S5 liéu pho 'H-, *C-NMR
ctia hop chat AC15 va quercetin 3-O-f-D-glucopyranoside dugc trinh bay trong Bang
3.11.
Bdng 3.11. S6 liéu ph6 'H-, 3C-NMR do trong CD;0D ciia hop chat AC15 va chat

tham khao
Vitri | Quercetin 3-O-f-D-glucoside [147] AC15
C dc? du° (46 boi, J = Hz) dc* dud (46 boi, J = Hz)
2 159,6 - 158,4 -
3 135,7 - 135,6 -
4 179,5 - 179,4 -
5 163,0 - 162,9 -
6 100,2 6,20 (d, 2,0) 99,9 6,20 (d, 2,0)
7 166,7 - 166,1 -
8 94,9 6,38 (d, 2,0) 94,8 6,39 (d, 2,0)
9 159,0 - 159,0 -
10 105,5 - 105,6 -
1’ 123,1 - 123,1 -
2’ 116,0 7,71 (d, 2,0) 116,0 7,73 (d, 2,0)
3’ 146,0 - 145,8 -
4’ 149,9 - 149.8 -
5’ 117,6 6,87 (d, 8,0) 117,6 6,89 (d, 8,5)
6’ 123,2 7,59 (dd, 2,0; 8,0) 123,2 7,59 (dd, 2,0; 8,5)
1” 104,5 5,21 (d, 8,0) 104,4 5,25(d, 7,5)
2" 75,8 3,48 (t, 8,0) 75,7 3,51 (dd, 7,5;9,0)
3" 78,2 3,42 (t, 8,5) 78,1 3,46 (t,9,0)
4" 71,3 3,35 (m) 71,2 3,38 (dd, 9,0; 9,5)
5" 78,4 3,22 (ddd, 2,0; 5,0; 10,0) 78,3 3,55 (ddd, 2,5; 5,5:9.5)
6" 62.6 3,58 (dd, 5,0; 12,0) 62.6 3,60 (dd, 5,5; 12,0)
3,71 (dd, 2,5; 12,0) 3,74 (dd, 2,5; 12,0)

75,5 MHz, ® 300 MHz; €125 MHz, Y500 MHz
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3.1.2.4. Hop chat AC16: (-)-epi-catechin

Hop chat AC16 dugc x4c dinh 1a [(-)-epi-catechin] v&i cAu tric nhu sau:

5

6' OH

8 4

HO (0] \\‘:O 3
? 5 OH

7
o
6 4 )3
1 ‘OH

OH
Hinh 3.68. Cau tric ctia hop chat AC16
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Hinh 3.69. Pho '"H-NMR cua hop chat AC16
Ph6 'H-NMR (Hinh 3.69, PL16.3 va PL16.4) ctia hop chat AC16 cho thiy céc

T T T T
11 10 9 8

tin hi¢u cua 1 flavanol g@)m: 3 proton vong thom h¢ ABX ctia vong B ¢ 617,00 (1H,
d, J=1,8 Hz, H-2"), 6,82 (1H, dd, J = 2,0; 8,0 Hz, H-6") va 6,78 (1H, d, J = 8,0 Hz,
H-5"); 2 proton meta cia vong thom A ¢ 615,96 (1H, d, J = 2,0 Hz, H-6), 5,94 (1H,
d, J = 2,0 Hz, H-8); 2 proton nhém oxymethine ¢ ou 4,83 (trung chap, H-2) va 4,20
(1H, br s, H-3) va 2 proton khong tuong duong cua nhém methylene & on 2,88 (1H,
dd, J =5,0; 16,5 Hz, H-4.,) va 2,76 (1H, dd, J = 3,0 va 16,5 Hz, H-4..).

Ph6 '3C-NMR (Hinh 3.70) va pho DEPT (PL16.6) ctia hgp chat AC16 cho 15
nguyén tir carbon twong (mg gém 5 carbon methine sp? tai 8¢ 119,4 (C-6'), 115,9 (C-
5", 115,4 (C-2"), 96,4 (C-6), 95,9 (C-8); 5 carbon bac 4 sp? lién két voi oxy tai 8¢
158.,0 (C-7), 157,7 (C-9), 157,4 (C-5), 145,8 (C-4"), 146,0 (C-3'); 2 carbon bac 4 sp?
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tai 8¢ 132,3 (C-1"), 100,1 (C-10); 2 carbon oxymethine sp® tai 8¢ 79,9 (C-2), 67,5 (C-
3); va 1 carbon methylene sp* tai 6¢ 29,3 (C-4).
D6 chuyén dich héa hoc ctia H-2 (8 4,83) va C-2 (8¢ 79,9) dé nghi cau hinh
& C2-Cs 12 2,3-cis-; diéu nay duoc khing dinh thém boi hang s6 tuong tac nho gitra
proton H-2 va H-3 (J <1) vdi tin hi¢u br s tai ou 4,20 (H-3), chirng t6 cic proton nay

dinh hudng equatorial, hai nhém thé 1a vong B va nhém 3-OH dinh huéng axial.

SERSE & I88 Ssy g Agmnenss g

Srdde  Ghn o .

ERhTs & gHn Zap B Bodigedd g

MY | A ONY | | TRl |
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

Hinh 3.70. Pho '3*C-NMR cuia hop chat AC16

Phé COSY (PLI6.7) cho thiy cé 2 hé tuong tic spin-spin gitta H-6' (8u
6,82)/H-5' (8u 6,78) cuia vong B va giita H-2 (8u 4,83)/H-3 (8n 4,20), H-3 (8u
4,20)/H2-4 (61 2,88) cua vong C.

Céc tuong tac HMBC (PLI6.10 d&én PL16.12) gitra Hy-4 voi C-10/C-9/C-5/C-
3,C-2; gitra H-3 v6i C-10 va gitra H-2 voi C-9/C-4/C1'/C-2'/C-6' két hop vdi cic
tuong tic COSY, HSQC cho phép quy két cdc gia tri pho tai cic vi tri carbon C-2, C-
3,C-4,C-9, C-10, C-1' cua 3 vong A,B,C va khé’mg dinh cAu tric cua flavanol véi sur
gan két vong A véi vong C tai C-9, C-10, va vong B gan két voi vong C tai C-2.

Pho khéi ESI-MS (PLI16.1) cho pic ion 4m gia phan tir nhudng proton tai m/z
289 [M-H] ciing v&i dit kién phé *C-NMR va phé DEPT cia né dd xac dinh CTPT
ctia hgp chat AC16 1a C15H1406 phit hop.
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Két hop su phan tich phd 1D-, 2D-NMR, ESI-MS va so sanh voi tai liéu [137]

c6 thé két luan hop chat AC16 1a epi-catechin. Mt khic, géc quay cuc riéng ciia
AC16 do duoc l1a [a]p = -19° (¢ 0,1; MeOH) khéng dinh hop chit AC16 1a (-)-epi-

catechin. (-)-Epi-catechin 1a hop chét c6 trong 14 tra xanh (loai Camellia sinensis) c6

hoat tinh chéng oxi héa cao, hd trg tim mach va chéng ung thu [137, 138]. S6 liéu

pho 'H-, ®*C-NMR ciia hop chat AC16 va (-)-epi-catechin duoc trinh bay trong Bang

3.12.

Bdng 3.12. S6 liéu phd 'H-, '3C-NMR ciia hop chiat AC16 va chat tham khao

Vi tri AC16 (-)-Epi-catechin [137]

C oc? du® (46 boi , J = Hz) oct dud (46 boi, J = Hz)

2 79,9 4,83 (trung chap) 79,5 4,88 (s)

3 67,5 4,20 (brs) 67,0 4,21 (brs)
4ax 29,3 2,76 (dd, 3,0; 16,5) 29,0 2,87 (br d, 16,5)
4eq 29,3 2,88 (dd, 5,0; 16,5) 29,0 2,74 (br d, 16,5)

5 1574 - 157,6 -

6 96,4 5,96 (d, 2,0) 96,2 6,02 (d, 1,8)

7 158,0 - 157,6 -

8 95,9 5,94 (d, 2,0) 95,7 5,92 (d, 1,8)

9 157,7 - 157,2 -

10 100,1 - 100,0 -

1’ 132,3 - 132,3 -

2! 1154 7,00 (d, 2,0) 115,3 7,05 (d, 1,8)

3’ 146,0 - 145,4 -

4' 145,8 - 145,3 -

5' 1159 6,78 (d, 8,0) 115,5 6,79 (d, 8,0)

6' 1194 6,82 (dd, 2,0; 8,0) 1194 6,84 (dd, 1,8; 8,0)

“bPo trong CD30D, ¢ “Do trong acetone-ds, “°125 MHz, »4500 MHz

H H.e 2 4' OH
N
D) \Q > OH

- COSY
—HMBC

Hinh 3.71. Mot s tuong tac chinh COSY va HMBC cuia hop chat AC16
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3.1.2.5. Hop chdt AC17: (-)-catechin

Hop chat AC17 dugc xac dinh 12 (-)-catechin c6 cdu trac nhu sau:

Hinh 3.72. C4u tric cua hop chat AC17

Ph6 'H-NMR (Hinh 3.73, PL17.3 va PL17.4) ctia hop chat AC17 cho thiy céc
tin hiéu tuong tu hop chat AC16 véi cdc tin hiéu cua 1 flavanol gdm: 3 proton vong
thom h¢ ABX cua vong B ¢ ou 6,86 (1H, d, J = 2,0 Hz, H-2'), 6,79 (1H, d, J = 8,0
Hz, H-5") va 6,74 (1H, dd, J = 2,0; 8,0 Hz, H-6"); 2 proton meta cua vong thom A
twong tac ¢ ou 5,96 (1H, d, J = 2,0 Hz, H-6), 5,89 (1H, d, J = 2,0 Hz, H-8); vong C
gém 2 proton nhém oxymethine & ou 4,75 (1H, J = 7,5, H-2) va 4,00 (1H, ddd, J =
5,5;7,5; 8,0 Hz, H-3) va 2 proton khong twong duong ctia nhdm methylene & oy 2,87
(1H, dd, J=5,5;16,0 Hz, H-44) va 2,54 (1H, dd, J = 5,5; 16,0 Hz, H-4.,).
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Hinh 3.73. Pho '"H-NMR cua hop chat AC17
Ph6 '3C-NMR (PL17.5) va phd DEPT (PL17.6) cta hop chat AC17 cho thiy

tin hiéu cta 15 carbon khung flavanol gdm: 5 carbon sp? vong thom gén véi oxy & 8¢

157,5 (C-5), 157,8 (C-7), 156,9 (C-9) va 146,2 (C-3', C-4"); 2 carbon sp®béc 4 vong
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thom tai 8¢ 132,2 (C-1') va 100,9 (C-10); 5 carbon sp? nhém methine vong thom tai
dc 120,0 (C-6"), 116,1 (C-5"), 115,3 (C-2"), 96,3 (C-6), va 95,4 (C-8); hai carbon
oxymethine sp? tai 5c 82,8 (C-2) va 68,8 (C-3); 1 carbon methylene sp? tai 8¢ 28,4
(C-4). Hang s6 twong tac 16n (J = 7,5 Hz) giira proton H-2 (81 4,59) va H-3 (8u 4,00),
va d6 chuyén dich héa hoc C-2 ¢ 82,8 ppm chimg to hop chét nay c6 cdu hinh 2,3-
trans-.

Pho khéi ESI-MS (PLI7.1) cho pic ion 4m gia phén ti trir proton tai m/z = 289
[M-H]™ ciing vdi dit kién ph6 *C-NMR va phd DEPT cua né di xac dinh CTPT cua
hop chat AC17 1a CisH140s.

Tir cdc két qua phan tich phd 1D-NMR, phd ESI-MS va dya vao géc quay cuc
riéng cua hop chat AC17 1a [a]p = -54° (MeOH, c 0,1) va so sanh vdi tai liéu [137]
xéac dinh cau tric cua hop chat AC17 1a (-)-catechin. Catechin 12 mét polyphenol c6
trong nhiéu loai thuc phém va thao mdc nhu tra, tdo, v,v ... N6 co tac dung hd trg tim
mach, c6 hoat tinh oxi hda cao chéng lai cac géc tu do cao [138]. Sb liéu phé 'H-,

13C-NMR cuia hgp chat AC17 va (-)-catechin dugc trinh bay trong Bang 3.13.

Bdng 3.13. S6 lidu pho 'H-, 3C-NMR cuia hop chat AC17 va chit tham khao

Vi tri AC17 (-)-Catechin [137]

C dc? du® (46 boi, J = Hz) &c* dnd (4o boi, J = Hz)

2 82,8 4,59 (d, 7,5) 82,8 4,55(d,7,5)

3 68,8 4,00 (ddd, 5,5; 7,5; 8,0) 68,3 3,98 (ddd, 5,5; 7,5; 8,0)

4 8.4 2,54 (dd, 8,0; 16,0, H-ax) 3.8 2,52 (dd, 8,0, 16,0)
’ 2,87 (dd, 5,5; 16,0, H-eq) ’ 2,91 (dd, 5,5; 16,0)

5 157,5 - 157,2 -

6 96,3 5,96 (d, 2,0) 96,1 6,02 (d, 2,0)

7 157,8 - 157,7 -

8 95,4 5,89 (d, 2,0) 95,3 5,87 (d, 2,0)

9 156,9 - 156,9 -

10 100,9 - 100,6 -

1’ 132,2 - 131,8 -

2’ 115,3 6,86 (d, 2,0) 115,2 6,88 (d, 2,0)

3’ 146,2 - 146,1 -

4’ 146,2 - 146,0 -

5 116,1 6,79 (d, 8,0) 115,7 6,77 (d, 8,0)

6’ 120,0 6,74 (dd, 2,0; 8,0) 118,8 6,73 (dd, 2,0; 8,0)

.5 Po trong CD30D, & Do trong acetone-d6, *125MHz, >4500MHz
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3.1.2.6. Hop chdt AC18: (3'-methoxyluteolin, chrysoeriol)
Hop chat AC18 duogc xac dinh 1a 3'-methoxyluteolin hay chrysoeriol c¢6 ciu

trac nhu sau:

OH O

Hinh 3.74. Cau tric ctia hop chat AC18
Phd '"H-NMR (Hinh 3.75, PL18.3 va PL18.4) cia hop chat AC18 cho cdc tin
hiéu dé& nhan biét dic trung cua khung flavonone gém 3 proton h¢ ABX vong thom
B 6 6u 7,62 (d, J = 2,0 Hz; H-2"), 7,59 (dd, J = 2,0 ; 8,0 Hz, H-6"), 7,00 (d, J = 8,0
Hz; H-5"); tin hi¢u proton ¢ ou (6,69, s, H-3) cua vong C; 2 proton & vi tri meta cua
vong A ¢ 6u 6,25 (d, J =2,0 Hz, H-6) va ¢ 61 6,54 (d, J = 2,0 Hz, H-8). Ngoai ra con

mdt tin hi¢u singlet cia 3 proton nhém oxymethine & du 4,00 (s).

985
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Hinh 3.75. Pho '"H-NMR cua hop chat AC18
Phd '3C-NMR (Hinh 3.76), DEPT (PL18.6) ctia hop chat AC18 cho thdy phan
tir flavonone c6 16 nguyén tir cacbon gém: 1 cacbonyl & 8¢ 183,1 (C-4); 6 carbon sp?
nhém methine ¢ 6c 121,3 (C-6'), 116,4 (C-5"), 110,6 (C-2"), 104,4 (C-3), 99,7 (C-6),

va 94,8 (C-8); 6 carbon sp? bac 4 lién két véi oxy & oc 165,1 (C-7), 165,0 (C-2),
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163,3 (C-5), 158,8 (C-9), 151,5 (C-4"), 148,9 (C-3"); 2 carbon sp? bac 4 & 123,5 (C-
1") va 105,3 (C-10); va 1 nhém methoxy & oc 56,6.

- ot
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Hinh 3.76. Pho '3*C-NMR cuia hop chat AC18

Tuong tac HMBC (PL18.8 dén PL18.10) giita H-3 (5n 6,69)/C-4 (8¢ 183,1)/C-
2 (0c 165,0)/C-1" (8¢ 123,5)/C-10 (d¢ 105,2); gitra H-8 (6u 6,55)/C-7 (&¢ 165,1)/C-9
(0c 158,8)/C-10 (6c¢ 105,3)/C-6 (8¢ 99,7); va gitra H-6' (6u 7,59)/C-2 (8¢ 165,0)/C-4'
(8¢ 151,5)/ C-2' (8¢ 110,6) di khang dinh céu tric khung flavone. Ngoai ra tuong tac
HMBC giita nhitng proton cia nhém OCH3 (8 4,00)/C-3' (8¢ 148,9) da khang dinh
vi trf ciia nhém thé methoxy 3'-OCHj.

Pho khéi ESI-MS (PLI8.1) cho pic ion gia phén tir cong proton tai m/z = 301
[M+H]* ciing véi dit kién phd '*C-NMR va ph6 DEPT cua né da xac dinh CTPT cua
hop chat AC18 1a Ci6H20e.

Tir viéc phan tich phd 1D- va 2D-NMR, pho ESI-MS va so sanh véi s licu
phé trong tai liéu [139] cAu tric hop chit AC18 dugc xéac dinh 1a chrysoeriol (3'-
methoxyluteolin). Chrysoeriol 1a mot dan xuét ciia luteolin, c6 tic dung chong lodng
xuong, c6 tinh khang khuan cao [139, 140]. Cic sb liéu phd 'H-, '3C-NMR cua hop
chat AC18 va chrysoeriol duoc trinh bay trong Bang 3.14.
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Bdng 3.14. S6 liéu 'H-, 3C-NMR do trong acetone-ds cta ctia hop chit AC18 va
chat tham khao

Vi tri Chrysoeriol [139] AC18
C oc? du° (46 boi, J = Hz) oc’ dn’ (1 do boi, J = Hz)
2 1649 - 165,0 -
3 104,5 6,69 (1H, s) 104,4 6,69 (s)
4 182,9 - 183,1 -
5 163,3 - 163,3 -
6 99,7 6,26 (d, 2,0) 99,7 6,25 (d, 2,0)
7 165,0 - 165,1 -
8 94,7 6,55 (d, 2,0) 94,8 6,54 (d, 2,0)
9 158,7 - 158.,8 -
10 105,2 - 105,3 -
1 123.,6 - 123,5 -
2’ 110,7 7,63 (d, 2,1) 110,6 7,62 (d, 2,0)
3 148,8 - 148,9 -
4’ 151,3 - 151,5 -
5 116,4 7,01 (d, 8,3) 116,4 7,00 (d, 8,0)
6’ 1214 7,6 (dd, 2,1; 8,3) 121,3 7,59 (dd, 2,0; 8,0)
3’-OCH3 56,6 4,00 (s) 56,6 4,00 (s)

3600 MHz va *150 MHz; 500 MHz va 9125 MHz

—> HMBC

Hinh 3.77. Mot s tuong tac chinh HMBC ciia hop chat AC18
3.2.X4c dinh ciu triic ciia cic hop chat dwoc phan 1ap tir 14 cia loai B. sylvestris
Tur 14 cua loai B. sylvestris thu hdi tai tinh Gia Lai da phan 1ap dugc 7 hop chét
la friedelin (BS1), 3f-friedelanol (BS2), stigmast-4-en-3-one (BS3), (-)-epiafzelechin
(BS4), 4-hydroxybenzaldehyde (BSS) va 4-hydroxybenzoic acid (BS6), 3.,4,5-
trimethoxyphenyl-f-D-glucopyranoside (BS7).
Céu tric cic chat dugc phan 1ap tir 14 ctia loai B. sylvestris dugc biéu dién nhu

Hinh 3.78.
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BS1 BS2 BS3
OH
CHO COOH oH
HO O H,CO o OH
ol
\©/\j"/OH H3CO /OH
BS4 BS5 BS6 BS7

Hinh 3.78. Cau tric ctia cdc hop chéat duoc phan 1ap tir 14 cta loai B. sylvestris
3.2.1. Hop chit BSI: friedelin

Hop chat BS1 ¢6 cau triuc duge trinh bay nhu sau:

Hinh 3.79. Cau tric ciia hop chat BS1

Ph6é 'H-NMR (PL20.2) cta hop chat BS1 cho thay cdc tin hiéu ctia khung
fridelane gém: 4 nhém methine tai 6u 2,27 (q, J = 7,0 Hz, H-4), 1,56 (m, H-18), 1,55
(m, H-10), va 1,40 (m, H-8); 11 nhém methylene gdm 2 nhém tai &u 2,38 (m, Ha-2)
va 2,29 (m, Hp-2), 1,96 (m, Ha-1) va 1,69 (m, Hp-1), va 9 nhém con lai dang trung 1ap
tai O 1,75-0,94 (m, 9 x H2); 8 nhom methyl tai éu 1,18 (3H, s, H-28), 1,05 (3H, s, H-
27), 1,01 (3H, s, H-26), 1,00 (3H, s, H-30), 0,95 (3H, s, H-29), 0,88 (3H, d, J = 6,5,
H-23), 0,87 (3H, s, H-25), 0,72 (3H, s, H-24).

Pho '3C-NMR (PL20.3) va DEPT (PL20.4) ctia hop chat BS1 cho 30 carbon
tuong rng gém: 1 carbonyl tai 6c 213,1 (C-3); 4 nhém methine tai 6c 59,5 (C-10),
58,2 (C-4), 53,1 (C-8), 42,8 (C-18); 6 carbon bac 4 tai oc 42,1 (C-5), 39,7 (C-13),
38,3 (C-14), 30,0 (C-17), 37,5 (C-9), 28,2 (C-20); 11 nhém methylene taioc 41,5 (C-
6), 41,5 (C-2), 39,3 (C-22), 36,0 (C-16), 35,6 (C-11), 35,4 (C-19), 32,8 (C-21), 32,4
(C-15), 30,5 (C-12), 22,3 (C-1), va 18,3 (C-7); 8 nhom methyl tai 6c 35,0 (C-29),



109
32,1 (C-28), 31,8 (C-30), 20,3 (C-26), 18,7 (C-27), 18,0 (C-25), 14,7 (C-24), 6,8 (C-
23).

Ph6 HMBC (PL20.6 d&én PL20.9) cho cac tuwong tac xa gitta H-4 (8u 2,27)/C-
3 (8¢ 213,1)/C-10 (3¢ 59,5)/C-5 (3¢ 42,1)/C-24 (3¢ 14,7)/C-23 (8¢ 6,8); giita H-2a (3
2,38)/C-3 (8¢ 213,1)/C-10 (8¢ 59,5)/C-1 (8¢ 22,3); giita H3-28 (1,18)/ C-18 (8¢
42,8)/C-21 (3¢ 32,8)/C-17 (3¢ 30,0); H3-27 (1,05)/C-18 (3¢ 42,8)/C-13 (8¢ 39,7)/C-
12 (3¢ 30,5); H3-26 (1,01)/C-8 (8¢ 53,1)/C-13 (8¢ 39,7)/C-14 (3¢ 38,3)/C-15 (8¢
32,8); H3-30 (1,00)/C-19 (8¢ 35,4)/C-29 (8¢ 35,0)/C-20 (Sc 28,2); H3-29 (0,96)/C-19
(8¢ 35,4)/C-30 (8¢ 31,8)/C-20 (3¢ 28,2); H3-23 (81 0,88)/C-4 (8¢ 58,2)/C-5 (3¢ 42,1);
H3-25 (0,87)/C-10 (8¢ 59,5)/C-8 (3¢ 53,1)/C-9 (3¢ 37,5)/C-11 (3¢ 35,6); H3-24 (8n
0,72)/C-10 (8¢ 59,5)C-4 (8¢ 58,2)/C-5 (8¢ 42,1)/C-6 (3¢ 41,3) da xac dinh vi trf clia
nhém carbonyl, cu tric ctia vong A va vi tri cdc nhém methyl.

Pho khéi ESI-MS (PL20.1) cho pic ion phan tir dwong gia phan tir cong proton
tai m/z: 427 [M+H]* ciing véi dit kién phé '*C-NMR va pho DEPT cua n6 di xac
dinh cong thirc phéan tir ciia hop chat BS1 1a CsoHsoO (M=426).

Tir két qua phan tich dir liéu phd 1D- va 2D-NMR, ESI-MS cua hop chit BS1
va so sdnh véi tai liéu [141] xac dinh rang hop chat BS1 1a friedelin (3-friedelanone).
Hop chat friedelin duoc phan lap tir loai Lingnania chungii McCLure [141]. Dit liéu
pho 'H-, 3C-NMR ctia hgp chat BS1 va tai liéu duoc duoc trinh bay trong Bang 3.15.

Bdng 3.15. S6 lidu pho 'H-, '3C-NMR do trong CDCl; ctia hgp chat BS1 va

chit tham khao
Vi tri BS1 Friedelin[141]
C Su® (46 boi, J = Hz) Scb 8c©
1 1,96 (m), 1,69 (m) 22,3 22,3
2 2,38 (m), 2,29 (m) 41,5 415
3 - 213,1 213,2
4 2,27(q,J=70) 58,2 58,2
5 — 42,1 42,1
6 1,75 (m), 1,27 (m) 41,3 41,3
7 1,48 (m), 1,40 (m) 18,2 18,2
8 1,40 (m) 53,1 53,1
9 - 37,5 37,4
10 1,55 (m) 59,5 59,4
11 1,46 (m), 1,28 (m) 35,6 35,6
12 1,35 (m) 30,5 30,5
13 - 39,7 39,7
14 - 38,3 38,3



file:///E:/BAN_D/tai%20lieu%20nghien%20cuu%20sinh/ban%20luan%20an%20tien%20si%20-%20Ho%20Van%20Ban/luan%20an%20ho%20van%20ban/ban%20luan%20an%20cap%20hoc%20vien/file%20luan%20an%20thay%20sua%205-5-2023/LATS%20Ban,%20sửa%20theo%20PB%20.%20Ban%20gửi%20sửa/lats-sua%20theo%20pbdl%201%20va%202-chương%203-ket%20luan-sua%20theo%20y%20thay%20Vuong.docx%23_ENREF_141
file:///E:/BAN_D/tai%20lieu%20nghien%20cuu%20sinh/ban%20luan%20an%20tien%20si%20-%20Ho%20Van%20Ban/luan%20an%20ho%20van%20ban/ban%20luan%20an%20cap%20hoc%20vien/file%20luan%20an%20thay%20sua%205-5-2023/LATS%20Ban,%20sửa%20theo%20PB%20.%20Ban%20gửi%20sửa/lats-sua%20theo%20pbdl%201%20va%202-chương%203-ket%20luan-sua%20theo%20y%20thay%20Vuong.docx%23_ENREF_141

110

15 1,51 (m), 1,29 (m) 32,4 32,4
16 1,57 (m), 1,38 (m) 36,0 36,0
17 - 30,0 30,0
18 1,56 (m) 42,8 42,8
19 1,37 (m), 1,20 (m) 35,4 35,3
20 - 28,2 28,1
21 1,48 (m), 1,28 (m) 32,8 32,7
22 1,49 (m), 0,94 (m) 39,3 39,2
23 0,88 (d, 6,5) 6.8 6,8
24 0,72 (s) 14,7 14,6
25 0,87 (s) 18,0 17,9
26 1,01 (s) 20,3 20,2
27 1,05 (s) 18,7 18,6
28 1,18 (s) 32,1 32,1
29 0,96 (s) 35,0 35,0
30 1,00 (s) 31,8 31,8

4500 MHz, ®125 MHz, €100 MHz

Hinh 3.80. Mot s6 twong tac chinh HMBC cuia hop chat BS1
Hop chit friedelin 12 hop chét thé hién hoat tinh khdng viém manh véi kha ning
tic ché i da 13 52,5% (P < 0,05) tai lidu lugng 40 mg/kg trong thi nghiém thir kha niang
khang viém d6i voi ching phit né & chudt [142].
3.2.2. Hop chit BS2: 3-friedelanol
Hop chat BS2 c6 cau tric duge trinh bay nhu sau:

Hinh 3.81. Céu tric ciia hop chat BS2
Tuong tu nhu hop chat BS1, phd 'H-NMR (PL21.2) cta hop chiat BS2 cho
cdc tin hiéu cua khung fridelane trong d6 5 nhém methine bao gém du 3,73 (1H,
br d, J = 2,0 Hz H-3), 1,54 (1H, m, H-18), 1,28 (1H, m, H-8), 1,22 (1H, m, H-4),
0,90 (1H, br d, J=12,5 Hz, H-10); 11 nhém methylene CH> cho céc tin hi€¢u trung
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ldp tai o 1,90-0,91 (m, 11x H»); va 8 nhém methyl tai 6n 1,17 (3H, s, H-28), 1,01
(3H, s, H-27), 1,00 (3H, m, H-30), 0,99 (3H, m, H-26), 0,97 (3H, s, H-24), 0,95
(3H, s, H-29), 094 (3H, d, J = 7,5, H-23), 0,86 (3H, m, H-25).
Mit khéc hing s twong tac J nhoé ctua H-3 tai 8u 3,73 (br d, J = 2 Hz) chimg to
rang nguyén tir H-3 nam & hudng equatorial (H-301) con nhém OH thi & hudng axial
(34-OH) [143].

Phé C-NMR (PL21.3) va DEPT (PL21.4) cho thay hop chat BS2 c6 30
carbon trong d6 5 nhém methine trong d6 nhom oxymethine tai dc 72,8 (C-3), 61,4
(C-10), 53,2 (C-8), 49,2 (C-4), 42,9 (C-18); 11 nhom CH> tai 6c 41,8 (C-6), 39,3 (C-
22), 36,1 (C-16), 36,1 (C-2), 35,4 (C-11), 35,2 (C-19), 32,9 (C-21), 32,4 (C-15), 30,7
(C-12), 17,6 (C-7), 15,8 (C-1); 6 carbon bac 4 tai dc 39,7 (C-14), 38,4 (C-9), 37,9 (C-
13), 37,1 (C-5), 30,0 (C-17), 28,2 (C-20); 8 nhém CHs tai oc 35,0 (C-29), 32,1 (C-
28), 31,8 (C-30), 20,1 (C-26), 18,7 (C-27), 18,3 (C-25), 16,4 (C-24), 11,6 (C-23).

Pho HMBC (PL21.6 d¢én PL21.8) chi ra cac tuong tac chinh bao gom H;-28
(Ou 1,17)/C-22 (8¢ 39,3)/C-16 (8¢ 35,6)/C-17 (8¢ 30,0); H3-27 (du 1,01)/C-18 (3¢
42,9)/C-14 (dc 39,7)/C-13 (8¢ 38,4)/C-12 (6c 30,7); H3-30 (8u 1,00)/C-19 (6¢ 35,2)/
C-29 (8¢ 35,0)/C-21 (8¢ 32,9)/C-20 (6¢ 28,2); H3-26 (61 0,99)/C-8 (d¢c 53,2)/C-14 (6¢
39,7)/C-15 (8¢ 32,4); H3-24 (81 0,97)/C-4 (dc 49,2)/ C-6 (8¢ 41,8)/C-5 (3¢ 37,9); Hz-
29 (61 0,95)/C-19 (8¢ 35,2)/C-21 (8¢ 32,9)/C-30 (6¢ 31,8)/C-20 (3¢ 28,2); H3-23 (3n
0,94)/C-3 (6c 72,8)/C-4 (6c 49,2)/C-5 (dc 37,9); H3-25 (61 0,86)/C-10 (6c 61,4)/C-8
(0c 53,2)/C-9 (8¢ 37,1)/C-11 (6c 35,4), da xac dinh vi tri cia nhém carbonyl va cac
nhém methyl.

Pho khoi ESI-MS (PL21.1) cho pic ion duong gia phan tir cong proton tai
m/z: 429,1 [M+H]* ciing v6i dit kién phd *C-NMR va phd DEPT ctia né da xac dinh
CTPT ctia hop chit cua hop chat BS2 14 C30Hs20 (M= 428).

Dua trén co s¢ phan tich dir liéu phé 1D-, 2D-NMR, phé ESI-MS va so sanh
tai lidu [144] khang dinh hop chat BS2 1a: 34-friedelanol. Hop chat 3p-friedelanol
lan dau duoc phén 1ap tir loai Vitis trifolia [144] thé hién hoat tinh khang viém
manh v&i kha nang @c ché phii né & chudt tdi da 1a 51% (P < 0,05) tai lidu luong

40 mg/kg [145].
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S6 liéu phd 'H-, *C-NMR ctia hop chat BS2 va *C-NMR cua chét tham khao
dugc trinh bay trong Bang 3.16.
Bdng 3.16. S lidu 'H-, >*C-NMR do trong CDCl; ciia hop chat BS2 va chat tham

khao
Vi tri BS2 3f-Friedelanol[144]
C Si* (d6 boi, J = Hz) 5P oc*
1 1,55%, 1,43 (m) 15,8 15,8
2 1,55%,1,34" 36,1 35,2
3 3,73 (br d, 2,0) 72.8 72,8
4 1,25 49,2 49,2
5 - 37,9 37,1
6 1,74 (dt, 3,0; 13,0), 0,97 41,8 41,7
7 1,39 (m) 17,6 17,6
8 1,27* 53,2 53,2
9 - 37,1 38,4
10 0,90 (br d, 12,5) 61,4 61,4
11 1,55%, 1,20 (m) 35,4 35,3
12 1,34%, 1,317 30,7 30,6
13 - 38,4 37,8
14 - 39,7 39,7
15 1,47°,1,27° 32,4 32,3
16 1,43%,1,14" 35,6 36,1
17 - 30,0 30,0
18 1,54 (m) 42,9 42,8
19 1,90 (dt, 2,5; 10,5), 1,55 35,2 35,6
20 - 28,2 28,2
21 1,47°,1,27° 32,9 32,8
22 1,47%,0,91" 39,3 39,3
23 0,94 (d, 7,5) 11,6 11,6
24 0,97 (s) 16,4 16,4
25 0,86 (s) 18,3 18,2
26 0,99 (s) 20,1 18,6
27 1,01 (s) 18,7 20,1
28 1,17 (s) 31,8 31,8
29 0,95 (s) 35,0 35,0
30 1,00 (s) 32,1 32,1
4500 MHz, ®125 MHz, 400 MHz, ©125 MHz; “truing chap
s P

Hinh 3.82. Mot s tuong tac chinh trong phé HMBC ctia hop chéat BS2
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3.2.3. Hop chit BS3: stigmast-4-en-3-one
Hop chat BS3 c6 cau trac duge trinh bay nhu sau:

Hinh 3.83. Cau tric ctia hop chat BS3

Phé 'H-NMR (PL22.2) cta hop chat BS3 cho thay cdc tin hiéu ctia khung
stigmastane gom tin hiéu 1 olefinic proton & 8u 5,72 (1H, s, H-4) va cdc tin hiéu triing
chap cua proton thudc 11 nhém CH> va 7 nhém methine. Ngoai ra con c6 6 nhém
methyl trong d6 co 1 triplet tai on 1,81 (3H, m, H-19), 0,92 (3H, d, J = 6,5, H-21),
0,89 (3H, t, J =7,5, H-29), 3 doublet tai éu 0,84 (3H, d, J = 7,0, H-26), 0,82 (3H, d,
J=6,5, H-26), va 2 singlet tai 61 0,71 (3H, s, H-18).

Phé *C-NMR (PL22.3) va DEPT (PL22.4) cho thiy hop chiat BS3 c6 29
carbon trong d6 1 carbon cua nhém carbonyl tai dc 199,6 (C-3); 2 carbon olefinic
carbon tai oc 123,7 (C-4) va 171,7 (C-5) va 6 nhém CHj3 bao g6m oc 19,8 (C-26),
19,0 (C-27), 18,7 (C-21), 17,4 (C-19), 11,9 (C-29), 12,0 (C-18). Cac gia tri con lai
duogc trinh bay trong Bang 3.17.

Phé HMBC (PL22.6 dén PL22.9) chi ra cac twong tic chinh bao gdm H-4 (3u
5,72)/C-3 (8¢ 199,6)/C-10 (dc 38,6); H2-2 (0u 2,42; 1,68)/C-3 (dc 199,6); Ha-1 (SH
2,01; 1,32)/C-3 (8¢ 199,6)/C-5 (8¢ 171,7); va d6 chuyén dich héa hoc & truong thap
cho thiy 13 vi tri cia nhdm carbonyl va nhom olefine. Cac twong tic HMBC khac
bao gobm H3-19 (8u 1,18)/ C-5 (8¢ 171,7)/C-9 (8¢ 53,8)/C-10 (8¢ 38,6)/C-1 (8¢ 35,6);
H3-21 (81 0,92)/C-20 (6c¢ 36,1)/C-22 (8¢ 33,9)/C-21 (6c 18,7); H3-29 (dn 0,89)/C-24
(Oc 45,9)/C-28 (bc 23,1); H3-26 (on 0,84)/C-24 (dc 45,9)/C-25 (8¢ 29,2)/C-27 (d¢
19,0); H3-27 (61 0,82)/C-24 (¢ 45,9)/C-25 (8¢ 29,2)/C-26 (6c 19,8); H3-18 (61 0,71)/
C-17 (8¢ 56,0)/C-13 (8¢ 42,4)/C-12 (8¢ 39,7). Cic twong tac nay ching to rang
methyl groups (H-18), (H-19), (H-21), (H-25), (H-26), (H-27), (H-29) gin vio céc vi
tri C-10, C-13, C-20, C-24, C-25, C-28.
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Pho khéi ESI-MS cua hop chat BS3 (PL22.1) cho pic ion phan tir dwong gia
phan tir cong proton tai m/z: 413 [M+H]* cung véi dir kién phd *C-NMR va phd
DEPT ciia né da xac dinh CTPT cua hop chat BS3 1a CooHasO (M = 412).

Tir cdc két qua phén tich phd 1D- va 2D-NMR va ph6 ESI-MS va tai liéu [146]
khang dinh hop chat BS3 la: stigmast-4-en-3-one. Hop chét stigmast-4-en-3-one c6
hoat tinh khdng viém trc ché san sinh NO vdi gid tri ICso 12 15,9 uM [147].

S6 liéu phd 'H-, *C-NMR ctia hop chat BS3 va *C-NMR cua chét tham khao
stigmast-4-en-3-one dugc trinh bay trong dit liéu phd & Bang 3.17.

Bdng 3.17. S6 liéu phd 'H-,"*C-NMR do trong CDCl; ctia hop chat BS3 va chat

tham khao
Vi tri BS3 Stigmast-4-en-3-one[ 146]
C . c
Su® (d0 boi, J = Hz) Scb dc
1 2,01 (m), 1,32 (m) 35,6 35,7
2 2,42 (m), 1,68 (m) 34,0 33,9
3 - 199,6 198.,9
4 572 (1H, s) 123,7 123,6
5 - 171,7 171,0
6 2,39 (m), 2,26 (m) 33,0 32,9
7 1,83 (m), 1,01 (m) 32,1 32,1
8 1,51 (m) 35,7 35,7
9 0,92° 53,8 53,8
10 - 38,6 38,6
11 1,50 (m), 1,42 (m) 21,1 21,0
12 2,02 (m), 1,15 (m) 39,7 39,5
13 - 42.4 42.4
14 1,00 (m) 55,9 55,9
15 1,60 (m), 1,30 (m) 24,2 24,1
16 1,86 (m), 1,28 (m) 28,2 28,1
17 1,11 (m) 56,0 56,1
18 0,71 (s) 12,0 12,0
19 1,18 (m) 17,4 17,4
20 1,36 (m) 36,1 36,1
21 0,92 (d, 6,5) 18,7 18,7
2 2,32 (m), 1,02 (m) 33,9 34,0
23 1,16 (m) 26,1 26,0
24 0,91 (m) 45,9 45,8
25 1,66 (m) 29,2 29,1
26 0,84 (d, 7,0) 19,8 19,8
27 0,82 (d, 6,95) 19,0 19,2
28 1,28 (m), 1,22 (m) 23,1 23,1
29 0,85 (d, 7,5) 11,9 11,1

2500 MHz, ®125 MHz, €100 MHz, “trung chap
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Hinh 3.84. Mot s6 twong tac chinh HMBC cua hop chat BS3
3.2.4. Hop chit BS4: (-)-epiafzelechin
Hop chat BS4 duoc x4c dinh 1a (-)-epiafzelechin voi cAu triic nhu sau:

_OH
Ho . 2 o @

2

5 ‘OH
OH

Hinh 3.85. Cau tric cuia hgp chat BS4

Ph6 'H-NMR (PL23.2 d&én PL23.4) cta hop chat BS4 cho nhiing tin hiéu cia
mot flavanol véi 3 vong A, B, C, Nhitng tin hiéu vong thom hé¢ AA'BB’ cua vong B
tai 7,34 (2H, dd, J =2,0; 7,5 Hz, H-2', H-6") va ou 6,80 (2H, dd, J = 2.5; 7,0 Hz, H-
3’, H-5'); hai proton meta cta vong A tai ou 5,95 (1H, d, J = 2,5 Hz, H-8) va 5,97
(1H, d, J = 2,5 Hz, H-6); nhitng tin hiéu ctia vong C gdm hai proton nhém oxymethine
cua vong C 6 ou 4,89 (1H, s, H-2) va 4,20 (1H, br s, H-3); va 2 proton khong tuong
duong ctia nhém methylene ¢ du 2,89 (1H, dd, J =4.,5; 16,5 Hz, Hy-4) va 2,76 (1H,
dd, J = 2,5; 16,5 Hz, Hs-4). Mt khac, hang sb twong tac nho J23 ciia H-2 (s) va H-3
(m) ing véi céc gid tri tai 8c 79,9 (C-2) va 8¢ 67,4 (C-3) xdc nhan rang H-2 va H-3 ¢
dang c4u hinh 2,3-cis-[137].

Phd *C-NMR (PL23.5) ctia hgp chat BS4 cho cic tin hiéu ciia 15 carbon gom
6 carbon methine sp? tai 8¢ 129,2 (C-2', C-6), 115,8 (C-3', C-5'), 96,5 (C-6) va 95,9
(C-8); 4 carbon bac 4 sp? lién két véi oxy tai d¢ 158,0 (C-7), 157,9 (C-4"), 157,7 (C-
5) va 157,4 (C-9); 2 carbon bac 4 sp? tai 8¢ 131,6 (C-1") va 100,1 (C-10); 2 carbon
methine sp’ lién két véi oxy tai dc¢ 79,9 (C-2) va 67,4 (C-3); va 1 carbon methylene
tai ¢ 29,3 (C-4).

Phé khéi ESI-MS (PL23.1) cho pic ion duong gia phan tir cong natri tai m/z
ESI-MS: m/z 297,0 [M+Na]* ciing vdi dit kién pho '*C-NMR va pho DEPT ciia n6
d3 x4c dinh CTPT cua hop chit BS4 12 CisH140s (M = 274).
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Tir cdc két qua phén tich phé 1D-NMR, pho khdi ESI-MS, so sanh véi tai liéu
[148] va géc quay cuc riéng cua hop chat BS4 1a [a]p = - 41° (MeOH; ¢ 0,1) khing
hop chit BS4 12 (-)-epiafzelechin. Hop chét (-)-epiafzelechin l1a hgp chit c6 hoat tinh
khéng viém cao tai liéu lvgng 100 mg/kg trong viéc diéu tri chirng phii né ¢ chudt do
tdc nhan carrageenin [149].

Bdng 3.18. S liéu phd 'H-, 3C-NMR ciia hop chit BS4 do trong CD;OD va chat

tham khao
Vi tri BS4 (-)-Epiafzelechin [148]
C oc? Su° (40 boi, J = Hz) oc® dud (@0 boi, J = Hz)
1 - - - -
2 79,9 4,89 (br s) 80,1 4,87 (brs)
3 67,4 4,20 (br s) 67,6 4,18 (br s)
4 9.3 2,89 (dd, 4,5; 16,5) Hy-4 9.5 2,87 (dd, 4,9; 16,8) H.-4
’ 2,76 (dd, 2,5; 16,5) Hp-4 ’ 2,74 (dd, 2,8;16,8) Hp-4
5 157,7 - 157,7 -
6 96,5 5,95 (d, 2,5) 95,7 5,94 (d, 2,1)
7 158,0 - 1579 -
8 95,9 5,97 (d, 2,5) 96,0 5,91 (d, 2,1)
9 1574 - 157,6 -
10 100,1 - 100,2 -
1 131,6 - 131,8 -
2! 129,2 7,34 (dd, 2; 7,0) 129,3 7,31 (d, 8,4)
3’ 115,8 6,80 (dd, 2,5; 7,0) 1159 6,78 (d, 8,4)
4’ 157,9 - 158,1 -
5 115,8 6,80 (dd, 2,5; 7,0) 115,9 6,78 (d, 8,4)
6 129,2 7,34 (dd, 2,0; 7,0) 129,3 7,31 (d, 8,4)

4125 MHz, ?500 MHz, €175 MHz, 4700 MHz
3.2.5. Hop chit BS5: 4-hydroxybenzaldehyde
Hop chét BS5 ¢6 cu triic ctia hop cht BSS duoc trinh bay nhu sau:
CHO

4
OH

Hinh 3.86. Céu tric ciia hop chat BS5
Két qua phd 'H-NMR (PL24.2) ctia hop chat nay cho thiy nhitng tin hiéu cua
hé théng vong thom A2B2 bao gdm cdc tin hiéu proton tai 8u9,73 (CHO) va 4 proton
thom & vi tri ortho tai 6u 7,76 (1H, dd, J = 2,0; 7,0 Hz, H-2, H-6), 6,88 (1H, dd, J =
2,0; 7,0 Hz, H-3, H-5). Phd '3C-NMR (PL24.3) cho tin hi€u cua 7 carbon gém 1
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carbon carbonyl tai 6c 192,7 (CHO), va 6 carbon thom tai 6c 167,4 (C-4), 133,6 (C-
2, C-6), 129,3 (C-1) va 117,5 (C-3, C-5).

Pho ESI-MS (PL24.1) ctia BS5 cho ion duong gia phan tir cong proton [M+H]*
tai m/z: 123 cling vé6i dir kién phd *C-NMR va phd DEPT cua n6 di xac dinh CTPT
ctia hop chat BS5 1a C7Hs02 (M = 122).

Dua trén két qua phan tich phd 'H-, *C-NMR va phd ESI-MS, so sanh di liéu
phd cuia BS5 voi tai liéu [150] khang dinh hop chat BS5 1a 4-hydroxybenzaldehyde.

Bdng 3.19. S liéu phd 'H-, 3C-NMR do trong CD;OD ciia hop chit BS5 va chat

tham khao
Vi tri BSS 4-Hydroxybenzaldehyde[150]
C 1 (d6 bdi, J = Hz) Scb 8¢
1 - 129,3 130,4
2 7,76 (2,0; 7,0) 133,6 133,6
3 6,88 (2,0;7,0) 117,5 117,0
4 - 1674 165,3
5 6,38 (2,0; 7,0) 117,5 117,0
6 7,76 ( 2,0; 7,0) 133,6 133,6
CHO 9,73 (s) 192,7 193,0

3500 MHz, ®125 MHz, 100 MHz.
3.2.6. Hop chit BS6: 4-hydroxybenzoic acid
Hop chat BS6 ¢6 cau triic dugc trinh bay nhu sau:
COOH

OH
Hinh 3.87. Cau tric cta hop chat BS6

Tuong ty nhu hop chat BS5, cdc tin hiéu proton cua hgp chit BS6 (PL25.2)
bao gém cua 2 cap proton ortho tai on 7,89 (1H, dd, J = 2,5; 6,5 Hz, H-2, H-6), 6,84
(1H, dd, J = 2,5; 6,5 Hz, H-3, H-5). Phd '*C-NMR (PL25.3) cho tin hiéu ctia 7 carbon
g@)m 1 carbon carbonyl tai 6c 170,1 (COOH), va 6 carbon thom tai dc 163,3 (C-4),
122,7 (C-1), 133,0 (C-2, C-6), 116,0 (C-3, C-5).

Pho ESI-MS (PL25.1) cho ion duong gia phan tir [M-H,O+ H]* tai m/z: 121
cling voi dit kién phd '*C-NMR va pho DEPT cua n6 di xac dinh CTPT ctia hop chat
BS6 1a C7Hs0:s.
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Duya trén két qua phan tich ID-NMR va pho ESI-MS, so sanh di liéu pho cta
BS6 véi tai liéu [150] khang dinh hop chat BS6 12 4-hydroxybenzoic. S liéu phd 'H-
, BC-NMR ctia hop chit BS6, chit tham khao 4-hydroxybenzoic duoc trinh bay trong
Bang 3.20.
Bdng 3.20. S6 lidu phd 'H-, 3C-NMR do trong CD;0D ctia hop chat BS6 va chat

tham khao
Vi tri BS6 4-Hydroxybenzoic[150]

C Su (d6 bdi, J = Hz) 5c? 5
1 - 122,7 123,2
2 7,89 (dt, 2,5; 6,5) 133,0 133.4
3 6,84 (dt, 3,0;8.,5) 116,0 116,4
4 - 163,3 163,7
5 6,84 (dt, 3;8,5) 116,0 116,4
6 7,89 (dt, 2,5;6,5) 133,0 1334

COOH - 170,1 170,5

3500 MHz, ®125 MHz, €100 MHz
3.2.7. Hop chit BS7: 3,4,5-trimethoxyphenol-1-0-f-D-glucopyranoside
Hop chat BS7 dugc xac dinh 1a 3,4,5-trimethoxyphenol-1-O-8-D-
glucopyranoside c6 cdu triic nhu sau:

HaCO.5 21Ol
4
2
H3CO: ;

OCH,

Hinh 3.88. Céu tric ciia hop chat BS7

Phd 'H-NMR (PL26.2 va PL26. 4) cho thdy hop chat BS7 c¢6 dang khung
phenolic glycoside gdm hop phan 3,4,5-trimethoxyphenyl tai 8u 6,51 (2H, s, H-2, H-
6), 3,83 (6H, s, 3,5-OMe), 3,72 (3H, s, 4-OMe) va hop phén duodng S-glucopyranosyl
tai on 4,83 (1H, trung chép, H-1"), 3,94 (1H, dd, J= 2,5; 12,5 Hz, Hy-6"), 3,68 (1H,
dd, J=6,5; 12,5 Hz H.-6"), 3,60 (1H, dd, J = 8,0; 9,5 Hz, H-4"), 3,49 (1H, dd, J
=6,5; 9,0 Hz, H-2"), 3,46 (1H, m, H-5"), 3,45 (1H, dd, J = 8,0; 9,0 Hz, H-3").
Pho '3C-NMR va ph6 DEPT (PL26.5, PL26.6) chi ra céc tin hiéu ctia 12 carbon bao
gdm 6 carbon thom (2 carbon nhom CH (C-2 va C-6) va 4 carbon bac 4) tai 156,0
(C-1), 154,8 (C-3, C-5), 134,5 (C-4), 96,2 (C-2, C-6) va 6 carbon cua vong
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glucopyranosyl bao gdm 5 carbon nhém methine no (C-1' dén C-5') va 1 nhém
methylen CHz (C-6) tai &¢ 103,2 (C-1'), 78,4 (C-5"), 78,1 (C-3"), 74,9 (C-2"), 71,7
(C-4"), 62,8 (C-6"). 3 gia tri carbon con lai 1a cua 3 nhém methoxy tai 61,2 (C-(4-
OMe)), 56,6 (C-(3,5-OMe)).

Pho6 khéi ESI-MS (PL26.1) cho ion 4m gia phn tr nhudng proton tai m/z 345
[M-H] ™ ciing véi dit kién phd '*C-NMR va pho DEPT ciia n6 xac dinh CTPT cua hop
chat BS7 1a CisH2200 (M = 346).

Trén co s phan tich dir 1iéu phé 1D-NMR va phd ESI-MS, géc quay cuc riéng
cua hop chat BS7 1a [a]p= - 17° (MeOH; ¢ 0,1) so sanh véi tai liéu [151] khéng dinh
hop chat hop chit BS7 1a 3,4,5-trimethoxyphenol- 1-O-8-D-glucopyranoside. S6 liéu
'H-, 3C-NMR cuia hop chit BS7 va chat tham khao duoc trinh bay trong Bdng 3.21.

Bdng 3.21. S6 lidu 'H-,'3C-NMR do trong CD30D cuia hgp chat BS7 va chat

tham khao
. 3,4,5-Trimethoxyphenol-1-O- BS7
Vitri | p.D-glucopyranoside [151]
¢ on” (do bdi, J = Hz) 5P Ou® (do bdi, J = Hz) 5ct
1 - 156,1 - 156,0
2 6,51 (s) 96,1 6,51 (s) 96,2
3 - 154,8 - 154,8
4 i 134,5 i 1345
5 - 154,8 - 154,8
6 6,51 (s) 96,1 6,51 (s) 96,2
7 - - - -
8 _ _ _ _
9 - - - -
10 - - - -
1 4,83 (d, 7,4) 103,2 4,83 (trung chap) 103,2
2 75,0 3,49 (dd, 6,5; 9,0) 75,0
3 3,40-3,49 (m) 78,4 3,45 (dd, 8,0; 9,0) 78,4
4 3,37 (m) 71,7 3,60 (dd, 8,0; 9,0) 71,7
5 3,40-3,49 (m) 78,1 3,46 (m) 78,1
3,94 (m, Ha-6") 3,68 (dd, 6,5; 12,5, Ha-6")
' 2 2
6 3,63 (m, Hp-6") 62,7 3,94 (dd, 2,5; 12,5; Hyp-6") 62,8
3-MeO 3,83 (s) 56,5 3,83 (s) 56,6
4-MeO 3,73 (s) 61,2 3,72 (s) 61,2
5-MeO 3,83 (s) 56,5 3,83 (s) 56,6

1600 MHz, °150 MHz, ¢500 MHz, 4125 MHz
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3.3.Hoat tinh sinh hoc ciia cao chiét va cic hop chit sach dwoe phan lap tir loai
A. chinense va loai B. sylvestris
3.3.1. Két qud thir hoat tinh sinh hoc ciia mét sé cao chiét tir loai A. chinense va
loai B. sylvestris

Céc phép thu hoat tinh doc té bao duoc thuc hién theo phuong phap cua Monks
[113]. Cac két qua thu duoc dugc trinh bay trong Bdng 3.22.
Bdng 3.22. Két qua thtr doc tinh té bao ciia mot sd cao chiét lodi A. chinense va loai

B. sylvestris

_ Gia tri ICso trén cac dong té bao (ug/ml)
STT Tén mau
KB HepG2 Lu MCF7
1 AH 114,78 102,02 88,37 102,24
2 AE 20,55 71,86 72,05 105,6
3 AFH 143,03 144,41 103,8 >256
4 AFE 105,25 136,68 134,1 >256
5 BH 116,67 128,68 196,06 150,71
6 BE 150,33 149,21 114,8 >256
Ellipticine 0,34 0,37 0,41 0,47
AH, AE; AFH, AFE: cao chiét hexane, cao chiét ethyl acetate tir 14; hoa cuia loai A. chinense,
BH, BE: Cao chiét hexane, ethyl acetate tir 14 cta loai B. sylvestris.

Ghi chti: Day nong do thir: 256, 51,2, 10,24, 2,04 va 0,40 ug/ml

Két qua thir doc tinh cia céc cao chiét cho thiy chi c¢6 cao chiét AE 1a can
chiét ethyl acetate phﬁn 14 cua loai A. chinense c6 hoat tinh chon loc trén dong té bao
ung thu KB véi ICso= 20,55 pug/ml. Tét ca cédc cao chiét con lai déu cho hoat tinh yéu
hozc khong c6 hoat tinh véi cic dong té bao ung thu thir nghiém KB, HepG2, Lu va
MCF7.
3.3.2. Két qua thir hoat tinh dpc té bao ciia mét s6 hop chit chon loc tir loai A.
chinense

Trén co so két qua thir doc tinh té bao cic cao chiét cia 2 loai, chung toi da
chon loc mét s hop chit phan 1ap duoc tir cao chiét ethyl acetate ctia 1odi A. chinense
cho viéc thir tac dung gay doc té bao tiép theo ciia chiing. Cac két qua duoc trinh bay

trong Bang 3.23.



121

Bdng 3.23. Két qua thtr doc tinh té bao cta 7 hop chat tir lodi A. chinense

Chit thir ICso (uM)®

nghiém KB SK-LU-1 MCF7 HepG2 SW480
AC1 89,3+6,6 | 1182494 | 95,6+9,3 71,0£6,2 102,8+8,9
AC2 94,6+5,0 | 132,2+9,1 | 138,1+8,6 | 104,5£7,4 | 109,4+2,0
AC3 >200 >200 >200 >200 >200
AC4 88,584 | 143,5+10,7 | 140,163 | 120,1+6,9 | 99,0462
AC5 >100 >100 >100 >100 >100
AC6 118,0£10,0 | 141,3+14,8 | 146,0+8.8 | 96,8127 | 113,0+11,9
AC7 92,6+6,9 | 139,6+13,5 | 153,9+13,7 | 127,9+8,9 | 124,7+13,8

Ellipticine® | 1,602 1,8+0,1 2,0£0,2 1,8+0,2 1,5+0,2

“[Cs01a ndng d6 trc ché 50% su phdt trién cua té bao; cdc hop chat da duoc kiém
tra O néng dd cuc dai 200 uM va dir li¢u trung binh cua 3 lan thuc nghiém 13p lai.”
Ellipticine 12 chat d6i chimg duong.

Cic chat duoc phan 1ap tir phan doan ethyl acetate tir phan 14 cua lodi A.
chinense bao gdom AC1, AC2, AC3, AC4, AC5, AC6 va AC7, duoc danh gia vé hiéu
Ire gdy doc té bao cia ching bang thir nghiém MTT d6i véi cac dong té bao ung thu
KB, SK-LU-1, MCF7, HepG2 va SW480 sir dung Ellipticine lam d6i chiing duong
tinh. Két qua cho thdy hop chat AC5 va AC3 khong thé hién hoat tinh gay doc té bao,
céc hop chat con lai AC4, AC1, AC2, AC6 va AC7 c6 hoat tinh trc ché yéu 5 dong
té bao thir nghiém trong day ICso 71,0-146,0 uM.

Céc cao chiét phan doan thé hién ddc tinh té bao véi céc gid tri ICso nam trong
khodng tir 20,55 dén 153,9 pM. Tuy nhién, hiéu lyc ctia cic hop chét phan 1ap ACI,
AC2, AC4, AC6 va AC7 duoc chi ra bai gia tri ICso cao hon nhiéu so véi hiéu luc
ctia cdc cao chiét phan doan (Bdng 3.23). Quan sit nay ho tro rﬁng céac hop chét duoc
phan 1ap it gay doc té bao hon trong thir nghiém don 1& so v6i cdc chét chiét phan
doan. C4c két qua cho thay rang cdc hop chét tir chiét xuat 14 cta loai A. chinense c6

thé c6 tac dung hiép dong trong thir nghiém doc tinh té bao.
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KET LUAN VA KIEN NGHI
KET LUAN

Lan dau tién & Viét Nam va trén thé gi6i, thanh phan héa hoc va hoat tinh sinh
hoc cua 2 loai Amesiodendron chinense va loai Baccaurea sylvestris da dugc nghién
clru.
1. Thanh phéin héa hoc

Tir loai A. chinense thu héi tai Pa Nang da phan 1ap duoc 18 hop chét:

e 12 hop chat duoc phan 1ap tir 14 gdm 3 hop chét flavone C-glucoside mdi 1a
amesiflavone A (AC1), amesiflavone B (AC2) va amesiflavone C (AC3); 4 hop chét
lignan la (+)-aptosimon (AC4), (+)-isolariciresinol (ACS), (-)-cleomiscosin A
(AC6), (-)-cleomiscosin C (AC7); 2 hop chit steroid 1a [-sitosterol (AC8) va
daucosterol (AC9); va 3 hop chét phenolic 12 4-hydroxy-3-methoxybenzaldehyde
(AC10), protocatechuic acid methyl ester (AC11), va protocatechuic acid (AC12).

e 6 flavonoid duoc phan lap tor hoa gém 3 flavonol Ia astragalin (AC13),
kaempferide 3-O-p-D-glucopyranoside (AC14), va quercetin 3-O-f-D-glucoside
(AC15); 2 flavanol la (-)-epi-catechin (AC16) va (-)-catechin (AC17); 1 hop chat
flavone 1a chrysoeriol (AC18); va 1 hop chat méi di duoc phéan 1ap tring voi hop
chét duoc phan Iap tir 14 1a amesiflavone C (AC3).

e Tu l4 cua loai B. sylvestris thu héi tai Gia Lai d3 phan lap duoc 7 hop chat,
trong d6 co6 2 hop chét triterpenoid 1a friedelin (BS1) va 3f-friedelanol (BS2); mot
steroid la stigmast-4-en-3-one (BS3); mot flavanol la (-)-epiafzelechin (BS4); va 3
hop chét phenol 1a 4-hydroxybenzaldehyde (BS5), 4-hydroxybenzoic acid (BS6) va
3,4,5-trimethoxyphenyl-f-D-glucopyranoside (BS7).

2. Hoat tinh gy déc té bao ung thw in vitro ciia cac cao chiét, cac hop chat phan
1ap tir 2 loai A. chinense va B. sylvestris

e Di thir hoat tinh doc té bao mot sb cao chiét vai 4 dong té bao KB, LU, MCF7
va HepG2, két qua cho thiy cin chiét ethyl acetate phan 14 cta loai A. chinense ¢
hoat tinh manh véi té bao KB véi ICso = 20,55 pg/ml. Tat ca céc can chiét con lai déu
cho hoat tinh yéu hoic khong c6 hoat tinh vi 4 dong té bao ung thu thir nghiém.

e Dichon 7 hop chat AC4, AC5, AC1, AC2, AC3, AC6 va AC7 cho viéc danh
gia doc té bao véi cdc dong té bao KB, LU, MCF7, HepG2 va SW480, két qua cho
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thy céc hop chét tir loai A. chinense c6 hoat tinh doc té bao yéu trong day ICso =71,0
— 146,0 uM hoac khong c6 hoat tinh doc té bao.
NHUNG PONG GOP MOI CUA LUAN AN

Lan dau tién, loai A. chinense (Merr.) Hu thudc ho B6 hon (Sapindaceae) va
loai B. sylvestris Lour thudc hg Di€p ha chau (Phyllanthaceae) da dugc nghién ctru
vé thanh phan héa hoc va hoat tinh sinh hoc mét céch chi tiét. 25 hop chat dugc phan
1ap tir 2 loai, trong d6 c6 3 chat méi (AC1, AC2, AC3) va 15 hop chét 1an dau tién
dugc phan 1ap tir chi Amensiodendron (AC3, AC4-AC18); con lai 7 hop chét duoc
phan 14p 1an dau tién tir loai B. sylvestris Lour (BS1-BS7).

KIEN NGHI

Cic két qua nghién ctru trén hai loai A. chinense (Merr.) Hu va B. sylvestris
Lour, cho thay loai A. chinense va B. sylvestris ¢6 thanh phan héa hoc phong phti nhu
cac hop chat C-glucoside, cic lignan va cic triterpene, dan xuat phenolic, d6 1a cac
16p chat c6 rat nhiéu hoat tinh sinh hoc quy bau. Trong dé cac hop chat flavonoid tir
hoa ctia lodi A. chinense 13 nhitng hop chat quy bdu cé nhiéu Gng dung trong dugc
phém. Tuy nhién, can duoc tiép tuc tién hanh nghién ctru thém, sau hon hoat tinh sinh

hoc cua ching dé lam co s& phat trién cidc san pham cham soc suc khoe cong dong.
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Phu luc 6: Phé '"H-NMR, *C-NMR, DEPT, HSQC, HMBC, COSY, NOESY, MS
cua hgp chit AC6: (-)-cleomiscosin A
e Pho khoi

Display Report - Selected Window Selected Analysis

Analysis Name: Vuong ACE.d Instrument: LC-MSD-Trap-SL Print Date: 10/9/2019 3:47:31 PM

Method: Coti50Gmm.m Operator:  2195410AED000514 Acq. Date: 10/9/2019 3:45:42 FM
Sample Name: Vuong ACE

Analysis Infe: Column Edipse XDB-C18, 4.6 x150mm
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Phu luc 7: Pho '"H-NMR, *C-NMR, DEPT, HSQC, HMBC, COSY, NOESY, MS
cua hgp chit AC7: (-)-cleomiscosin C
e Phd khéi

Display Report - Selected Window Selected Analysis

Analysis Name: Wuong ACT.d Instrument: LC-MSD-Trap-SL Print Date: 10/9/2019 3:51:35 PM
Method: Cot150x3mm.m Operator: 2195410AE0000514 Acq. Date: 10/9/2019 3:43:51 PM
Sample Name: Vuong ACT

Analysis Info:  Column Edlipse XDB-C18, 4.6 x150mm
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PL7.1. Pho khéi ctia hop chat AC7
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e Phd BC-NMR
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PL7.5. Phd 13
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e Phd DEPT
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PL7.7. Pho DEPT cua hop chiat AC7
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PL7.8. Pho COSY cuia hop chat AC7
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e Phé HSQC
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PL7.9. Phé HSQC ciia hop chat AC7
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e Phd NOESY
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PL7.13. Pho NOESY cuia hop chat AC7
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PL7.14. Pho NOESY gian 1 ctia hgp chat AC7



73PL

e

T T T T T T T T
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 PP
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Phu luc 8: Pho MS, 'H-NMR, *C-NMR, DEPT ciia hop chit ACS8: f-sistosterol

¢ Pho khéi
Display Report - Selected Window Selected Analysis

Analysis Nama: ACTd Instrument: LC-MS0-Trap-SL Print Date: 1/29/2021 3:36:19 PM
Method: Quang_2021.m Operatos: 2195410AEC000514 Acq. Date: 1/25/2021 3:34:07 PM
Sample Name: AC1

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

ESI lon source
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MSD Trap Report v 4 (A4-Opt2) Page 1aofl I Agiless Tachanlogies

PLS8.1. Pho khbi ctia hop chit AC8
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Ph6 BC-NMR
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PLS8.4.

Pho DEPT cuia hop chat AC8



TTPL

Phu luc 9: Pho 'H-NMR va *C-NMR ciia hop chit AC9: daucosterol
e Phé 'H-NMR
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PL9.1. Ph6 'H-NMR ctia hop chit AC9
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Phu luc 10: Phé 'H-NMR, *C-NMR, DEPT, MS, ciia hop chit AC10: vanilin
e Phé khéi

Display Report - Selected Window Selected Analysis

Analysis Name:  AC3.d Instrument: LC-MSD-Trap-SL Print Date: 11/20/2020 12:26:21 PM
Method: Quing_2021.m Operator:  2195410AE0000514 Acg. Date: 11/5/2020 2:53:10 PM
Sample Name: AC 3

AnalysisInfo:  Column Echipse XDB-C18, 4.6 x150mm
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PL10.1. Pho khoi cua hgp chat AC10
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PL10.2. Phd 'H-NMR cua hop chat AC10
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Ph6 BC-NMR
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PL10.3. Phd *C-NMR cuia hop chit AC10
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PL10.4. Phd DEPT cua hop chit AC10
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Phu luc 11: Phé 'H-NMR, 3C-NMR, DEPT, MS ciia hop chit AC11:
protocatechuic acid methyl ester

e Pho khéi
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PL11.1. Phd khéi cta hop chat AC11
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PL11.2. Phd 'H-NMR cua hop chat AC11
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e Phd BC-NMR
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Phu luc 12: Phé 'H-NMR, phé *C-NMR, pho DEPT, pho MS ciia hop chit
AC12: protocatechuic acid
e Phd khéi

Display Report - Selected Window Selected Analysis

Analysis Name:  ACS.d Instrument: LC-MSD-Trap-SL Print Date: 11/20/2020 12:27:32 PM
Method: Quang_2021.m Operator:  2195410AE0000514 Acq. Dater 11/5/2020 2:57:27 PM
Sample Name: ACS

Anslyziz Info:  Column Eclipee XDB-C18, 4.6 x150mm

ESI Ion source
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PLI12.1. Pho khéi cua hop chat AC12
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PL12.2. Ph6 'H-NMR cua hop chiat AC12
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e Phd BC-NMR
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PL12.3. Pho *C-NMR ciia hop chat AC12
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Phu luc 13: Pho '"H-NMR, *C-NMR, DEPT, MS ciia hop chit AC13: astralagin
e Phé khéi

Display Report - Selected Window Selected Analysis

Analysis Name: TS16.d Instrument: LC-M5D-Trap-SL Print Date: 10/1/2019 1:04:31PM
Method: Cot1 50x3mm.m Operator;  2195410AF0000514 Acq. Date: 10/1/2019 1:02:07 PM
Sample Name: 1556F5

Analysis Info:  Colurmn Eclipse XDB-C18, 4.6 x150mm
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PL13.1. Pho khéi cia hop chat AC13
e Pho 'H-NMR
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PL13.2. Phd 'H-NMR cua hop chiat AC13
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e Phd BC-NMR

86PL

-~ AYw - @ 0 M @ =m0
T wnowaen T %9 9nag R5RATARLERES
R e ] B8 8 3 8387 dduidacdasss
P I o I | - - o ek ol I R A
| NV W LN NI
I I i I 1 1 I I 1 I ' I 1 i I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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e Pho DEPT
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PL13.6. Phd DEPT cua hop chit AC13
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Phu luc 14: Phé 'H-NMR, 3C-NMR, DEPT, MS ciia hop chit AC14:
kaempferide 3-O-f-D-glucopyranoside
e Pho6 Khoi

Display Report - Selected Window Selected Analysis

Analysis Name: TS17.d Instrument: |C-M50-Trap-SL Print Dates 10/1/2019 12:56:10 PM
Method: Cot15%k3mm.m Operator: 2195410AE 0000514 Acq. Date: 10412019 12:54:19 PM
Sample Mame: 1556F7

Analysis Info:  Column Edlipse XDB-C18, 4.6 x150mm

x108 WS, D2min#12
4509
20
15
10
05
298.8 L 47694930
K ¥ v’ sy by * - * v ooy " e Loy —leiy . v * —_— et e -y v i .. ~ v il - v ey - “r
o 150 200 28 a%0 3% ato 450 "sto sdo gbo  miz
MSD Trap Report v 4 (A4-Opt2) Page 1ofl X Agilant Bechasingien

PL14.1. Pho khéi cia hop chat AC14
e Pho 'H-NMR
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PL14.2. Ph 'H-NMR cua hop chat AC14
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e Phd BC-NMR
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PLI4.5. Pho *C-NMR ctia hop chat AC14
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Phu luc 15: Phé '"H-NMR, 3C-NMR, DEPT, MS ciia hop chit AC15: quercetin
3-0-f-D-glucoside
e Phd khéi

Display Report - Selected Window Selected Analysis

Analysis Name: TS18d Instrument: LC-MSD-Trap-SL Print Date: 10/1/2019 1:08:48 PM
Method: Cot153mm.m Operator: 21954L0AEDOO0514 Acq. Date: 10/1/2019 1:05:57 FM
Sample Name:  1556F6

Analysis Info:  Colurn Eclipse XDE-CLS, 4.6 x150mm
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PL15.1. Ph khéi cia hop chiat AC15
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PL15.2. Phd 'H-NMR cua hop chit AC15
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Phu luc 16: Phé 'H-NMR, *C-NMR, DEPT, COSY, HSQC, HMBC, MS ciia
hop chit AC16: (-)-epi-catechin
e Pho khoi

Display Report - Selected Window Selected Analysis

Analysis Nama: AC12 d Instrument: LC-MS0-Trap-SL Print Date: 10/1/2012 1:17:08 PM
Method: Cot1503mmom Operator: 219541 0AECODD5 14 Acq. Date: 107172019 1:15:02 PM
Sample Nama: AC13

Analysis Info:  Column Eclipse XDE-C18, 4.6 x150mm
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PL16.1. Pho khéi cia hop chiat AC16
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PL16.2. Pho 1H-NMR ctia hgp chat AC16




94PL

mmmmm
vvvvvvvvvvv

6.998
6.994
8
8
8
&

7
7

=
-\“-l-
™~
5
£L-5
—_—5
5

5

T T T T T T T T T T T
71 7. 8 6.7 66 6.5 6.4 683 6.2 6.1 6.0 5.9

T T T
0 63 & 58 ppm
TR W -
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e Phd BC-NMR
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Phu luc 17: Phé '"H-NMR, 3C-NMR, DEPT, MS ciia hop chit AC17: (-)-catechin
e Pho khoi

Display Report - Selected Window Selected Analysis

Analysis Name: Isiid Instrument: LC-MSD-Trap-SL Print Date: 10v1/2018 L1:00:22 PM
Method: Cot150cdmm. ‘Operator: 219594 10AE0000514 Acq. Data: 10/1/2019 12:58:15 PM
Sampla Nama: 1556F11

Analysis Info:  Column Eclipse XDB-C1E, 4.6 x150mny
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PL17.1. Pho khéi cta hop chat AC17
e Pho 'H-NMR

AD AL MO AD WD AD WD AD IO F W O ST ST ST S ST SR 0 0F 07 071 €73 077 €7 073 01 0 O 0 09 09 09 O o

T T T T
5 4 3 2 1 1] -1 ppm

EEn A AR

PL17.2. Phd 'H-NMR cua hop chiat AC17
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e Phd BC-NMR
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Phu luc 18: Phé '"H-NMR, *C-NMR, DEPT, HSQC, HMBC, MS ciia hop chit
AC18: (3’-methoxyluteolin, chrysoeriol)
e Pho khoi

Display Report - Selected Window Selected Analysis

Analysis Name: T515d Instrument: LC-MSD-Trap-SL Print Date: 10/1/201% 1:12:31 PM
Method: Cot15tx3mm.m Operator: 21954 10AETNKIG 14 Acqg. Dabe: 10/1/201% 1:10:41 PM
Sample Name:  1556F02

Analysis Info:  Column Edlipse XDB-C18, 4.6 x150mm
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Ph6 BC-NMR
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PL18.5. Phd *C-NMR cuia hop chit AC18
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Phu luc 19: Pho ciia hop chat AC19 giong nhw hgp chat AC3
Phu luc 20: Pho 'H-NMR, *C-NMR, DEPT, HSQC, HMBC, MS ciia hop chit
BS1: friedelin
e Pho khoi
Display Report - Selected Window Selected Analysis
Hethad: " Quang 202Lm Orerstors . 2193410AC000GS14 Ao, Dok 10/29/2020 3:02.52

Sample Name: Yuong 1740LHB3
Analysis Info:  Colunn Edipse XD8-C18, 4.6 x150mm
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Phu luc 21: Pho 'H-NMR, *C-NMR, DEPT, HSQC, HMBC, MS ciia hop chiat BS2:

3p-friedelanol
e Pho khoi

Display Report - Selected Window Selected Analysis

Enskromemt:  LC-MED-Trgs-5L Prink Date: 1073200 1:51=47 PH
Meedy. DabE 1 ERDOM 2:ER0T (R

Analysts Mame: B-Sz )
Method: “E Hdnm Opsezabte: TEUSSIBAEIOISE
Sampla Rame: §’3

Amalysis Inbe:  Coshoren Ecbpee XDE-C18, 4.6 a150mm
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PL21.3. Phd *C-NMR cuia hop chat BS2
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Phu luc 22: Phé '"H-NMR, BC-NMR, DEPT, HSQC, HMBC, MS ciia hop chit
BS3: stigmast-4-en-3-one
e Pho khéi

Display Report - Selected Window Selected Analysis

Analysis Name: Bs3d Instrument: LC-MSD-Trap-SL Print Date: 10/29/3020 2:54:31 PM
Method: Quang_2021.m Operator:  2195410AE0000514 Acq. Date: 10/29/2020 2:52:04 PM
Sample Name: 1153
Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

[ESI Jon source

Irtens
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w108 min
a 4132
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MSD Trap Report v 4 (A4-Opt2) Page lof1 L3 giient Techaabagies

PL22.1. Pho khéi cua hop chat BS3
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e Phd BC-NMR
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PL22.3. Ph6 *C-NMR cua hop chat BS3

Ph6 DEPT
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Phu luc 23: Phé 'H-NMR, *C-NMR, MS ciia hop chit BS4: (-)-epiafzelechin
e Phé khéi

Display Report - Selected Window Selected Analysis

Analysis Name: BS540 Instrument: LC-M50-Trap-51 Print Date: 107122020 11:29:14 AM
Method: Quang_2021.m o T 219541 4 Acq. Date: 10/12/2020 11:27:09 AM
Sample Nama: UL
Analysis Info:
Ietens, | 85, O 0min #
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PL23.1. Pho khéi cua hop chat BS4
e Phé 'H-NMR

TR
d

13 12 11 10 ] 8 7 4
PL23.2. Ph6 'H-NMR cua hop chat BS4

T T T T

T REL



122PL

PER” W
688" Y—

a0
6P6°S

TLE'S
vhm.m“\

008 3\,
08°
wdm.w“

LTEL
QEE"L
OFE"L
TRECL

PL23.3. Phd 'H-NMR gién 1 cta hop chit BS4

Trez
e

siL'z
Toc'z
SLe° T
ves

806° T —
Lez—"

(2430 1
aum.nW
0EE° €
£EE" m“.
9€E €

SE6T' P
LET" ¥
I0T°Y
roT P
S0z v
[ 148 4
TIT ¥

Ui

PL23.4. Pho 'H-NMR gian 2 ctia hop chat BS4



123PL

-

Pho *C-NMR
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Phu luc 24: Pho 'H-NMR, C-NMR, phé khoi cia hop chat BS5: 4-
hydroxybenzaldehyde
e Phd khéi

Display Report - Selected Window Selected Analysis

Analysis Name: BS5.d Instrument: LC-MSD-Trap-SL Print Date: 4/7/2021 2:18:44 PM
Method: Cuang_2021.m Operator: 2195410AED0005 14 Acq. Date: 4/7/2021 2:16:10 PM
Sample Name: BS5
Analysis Info:
Intens SIS, O Amin w31
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PL24.1. Pho khéi cua hop chat BS5
e Phé 'H-NMR

= ot £ - - R

ﬁ bggm;Sr\r— o mﬁmgﬂ

o @ @ @ e e

@ F= 0 0 D - L T
J L .

PL24.2. Pho 'H-NMR ciia hop chat BS5
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Phu luc 25: Phé 'H-NMR, “C-NMR, DEPT, MS ciia hop chit BS6: 4-
hydroxybenzoic acid

e Pho khéi

Display Report - Selected Window Selected Analysis

Analysis Name: Vuong_1740L1.d Instrument: LC-M5D-Trap-SL Print Date: 4/7/2021  2:19:11 PM
Method: Quang_2021.m Operator: 2195410AE0000514 Acq, Date: 4/7/2021 2:16:10 PM
Sample Name: BS6
Analysis Info:
Intans. 5, 0 Senun A5 1
xiot
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0
] 70 &0 20 100 110 120 miz
MSD Trap Repoit v 4 (A4-0Opt2) Page lofl © Agptest Techasisgies

PL25.1. Pho khéi cta hop chat BS6

o Pho 'H-NMR

7.907
T7.902
7.898
T.885
T.87%
€.848
6.843
£.825
6.6820
— 812

12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
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Phu luc 26: Phé 'H-NMR, C-NMR, DEPT, MS ciia hop chit BS7: 3,4,5-

trimethoxyphenol-1-0O-f-D-glucopyranoside
e Pho khoi

Display Report - Selected Window Selected Analysis

Analysis Name: Vuong_174075.d
Method: Quang_2021.m
Sample Name: BS7

Analysis Infoz

Instrument: LC-MSO-Trap-SL
Operator: 21954 10AEDODOS 14

Print Date: 4/7/2021

201252 PM

Acq. Date: 4/7/2021 2:03:28 PM

intons, “M52(381 0}, 0 Bmin 844
20001
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MSD Trap Report v 4 (A4-0pt2) Page 1of1 X Agibest Tocksalogies.
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e Phd BC-NMR
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e Pho DEPT
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PHU LUC: KET QUA THU POQC TINH TE BAO

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQC

Piachi: 18 Hoang Quoc Viet, CauGiay, Hanoi, Vietnam
Tel: 844-38361774; Fax: 844-38363 144; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TiNH GAY PQC TE BAO UNG THU

(Két qua thie nghig¢m chi c6 gid tri véi miu dem thir)

- Tén méu: 8 miu AC
- Céic dong té bao sir dung trong nghién ctru:

+ SW480: Ung thu dai trang & ngudi (human colon carcinoma)
SK-LU-1: Ung thu phdi & ngudi (human lung carcinoma)
MCF-7: Ung thu vii & nguoi (human breast carcinoma)

HepG2: Ung thur té bao gan & ngudi (human hepatocellular carcinoma)

¥ o F

KB : Ung thu biéu mé ¢ nguoi (human epithellial carcinoma)
- Ngay san xuit:

- Ngudi giri mAu: Vién Héa sinh bién

- Thoi gian thir nghiém: 13/9/2019 -20/9/2019

- Tailiéu tham Kkhio:

* Hughes JP, Rees S, Kalindjian SB, Philpott KL (2011) Principles of early drug
discovery. British journal of pharmacology 162(6):1239-1249.

e Monks A, Scudiero D, Skehan P, Shoemaker R, Paull K, Vistica D, Hose C,
Langley J, Cronise P, Vaigro-Wolff' A, Gray-Goodrich M (1991) Feasibility of a
high-flux anticancer drug screen using a diverse panel of cultured human tumor cell
lines. Journal of the National Cancer Institute 83(11):757-766.

e Shoemaker RII, Scudiero DA, Melillo G, Currens MJ, Monks AP, Rabow AA,
Covell DG, Sausville EA (2002) Application of high-throughput, molecular-
targeted screening to anticancer drug discovery. Current topics in medicinal
chemistry 2(3):229-246. )

e Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, Warren JT,
Bokesch H, Kenney S, Boyd MR (1990) New colorimetric cytotoxic assay for
anticancer-drug screening. Journal of the National Cancer Institute 82(13):1107-
1112

L. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
1.1. Vit liéu
Vit ligu va hod chit:
- TCA, SRB (Sigma), Ellipticine (Calbiochem-Merck)

- Cic héa chét dung trong nudi cy té bao cia Invitrogen
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- Dia 96 giéng nhya (Corning, USA), pippette (eppendorf), may doc ELISA 96
giéng (Biotek)
- Céc hoa chit thong thuong khéc
- Céc dong té bao ung thu do GS. TS. J. M. Pezzuto, Truong Pai hoc Long-
Island, US va GS. Jeanette Maier, truong Dai hoc Milan, Italia cung c4p.
1.2. Phuong phép nudi ciy té bao in vitro
- Céc dong té bao ung thu dugce nudi cly dusi dang don 16p trong mdi trudng
nudi cdy DMEM véi thanh phin kém theo gbm 2 mM L-glutamine, 10 mM
HEPES, va 1,0 mM sodium pyruvate, ngoai ra bd sung 10% fetal bovine
serum — FBS (Invitrogen).
- Té bao duge céy chuyén sau 3-5 ngdy véi ti 1& (1:3) va nudi trong tii 4m CO,
& diéu kién 37°C, 5% CO,.
1.3. Phwong phép xdc dinh tinh dc té bao ung thw (cytotoxic assay) déi véi té
bao nudi cdy dang don 16p ‘
Phuong phap thir d§ doc té bao ung thu in vitre dugc Vién Ung thu Quéc gia
Hoa Ky (National Cancer Institute — NCI) xéc nhan la phép thir d6 déc té bao chudn
nhim sang loc, phat hién céc chait co kha ning kim ham su phét trién hodc diét
TBUT & diéu kién in vitro. Phép thir ndy duge thyc hién theo phuong phap cia
Skekan et al. (1990). Phép thir tién hanh xdc dinh ham lugng protein té bao téng sb
dya vao mat d¢ quang hoc (OD — Optical Density) do dwge khi thanh phz“m protein
clia té bao dwge nhugm bing Sulforhodamine B (SRB). Gi4 trj OD mdy do dugc ti
1¢ thudn véi lugng SRB gin véi phan tir protein, do d6 lugng té biao cang nhiéu
(lwgng protein cang nhiéu) thi gi4 trj OD cang 16n. Phép thir duge thyre hién trong
diéu kién cy thé nhu sau:
- Chiit thir duge pha tir stock thanh céc dai ndng d thich hop bing DMSO10%
- Trypsin héa té bao thi nghiém d& lam roi té bao va dém trong budng dém dé
diéu chinh mdt o cho phu hop véi thi nghiém.
- Chét thir da pha & cac ndng do duge dua vao céc giéng cua dia 96 giéng,
thém té bao da diéu chinh ndng do phit hgp & trén vao cic giéng nay sao cho
ndng do chit thir trong giéng 1a 100 pg/ml; 20 ug/ml; 4 pug/ml va 0.8 pg/ml . U
trong ti 4m 72 gid. Giéng khong ¢6 chit tht nhung 6 TBUT (180 ) s&

Vit
NG

(-
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dugc sir dung lam d6i chimg ngdy 0. Sau 1 gio, giéng déi chimg ngay 0 té
bao s& dugce ¢b dinh bﬁng Trichloracetic acid — TCA 20%.

Sau 72 gidy, té bao dugce cb dinh bing TCA 20% trong 1 gi¢, dugc nhudm bing
SRB (0.4% w/v trong acetic acid 1%) trong 30 phit & 37°C, rira 3 lan bing
acetic acid 1% rdi dé kho & nhiét do phong. 10 mM unbuffered Tris base (100
ul) duge thém vao timg giéng dé hoa tan lugng SRB, lic nhe trong 10 phut.
Doc két qua OD & buéc song 540 nm trén may ELISA Plate Reader (Biotek).
Phin trim irc ché sy phat trién cta té bao khi c6 mit chét thir s& dugce xac
dinh thong qua cong thire sau:

[ODchithic - ODygayo] x 100

% trc ché = 100% -

ODagsichimgim = ODigiyo

Phép thir dugce 3p lai 3 lan trén dia dé dam bao tinh chinh xdc. Ellipticine & cac
ndng do 10 pg/ml; 2 pg/ml; 0,4 pg/ml; 0,08 pg/ml duoc sir dung nhu 1a chét déi
chimg duong;

DMSO010% ludn duge sir dung nhu déi chimg 4m. Gia trj ICso (ndng o trc
ché 50% sy phét trién) sé duge xdc dinh nhd vio phin mém may tinh
TableCurve 2Dv4.

Theo tiéu chudn cta Vién ung thu quéc gia Hoa Ky (NCI), can chiét duge coi
¢6 hoat tinh tét véi ICs) < 20 pg/ml, trong khi chét tinh khiét duoc coi cé
hoat tinh t6t khi ICso< 5 M [Hughes IP, (2011)]

IL KET QUA VA THAO LUAN
Két qua thi nghiém dugc trinh bay & bang 1.

Bang 1. Kha nﬁng gay dpc 1¢ bao ciia cic méu trén cic dong té bao

P oenty e | e
ACMe
SK-LU-1 MCF7 HepG2 SW480
49.34 3438 51.23 52.93
3.64 11.58 10.61 15.88
0.79 5.24 6.37 3.89
-0.66 -5.49 -4.94 -0.24
=--}105"‘§!E’f‘§=> 0| 97.67+2.12 | 92.63+3.79
R R TR B RS e g
AC1368.34
SK-LU-1 MCF7 HepG2 SW480
63.49 66.94 68.24 70.43
3341 31.74 36.16 42.04

1
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4 10.23 12.95 12.08 17.14 18.96
0.8 -4.50 0.12 0.96 535 10.86
o !;{: W 4 51
Nong d¢ AC2574.55
(ng/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 48.13 35.84 45.63 49.30 49.25
20 38.32 18.36 13.59 23.58 35.30
4 6.05 6.64 11.14 6.76 11.49
0.8 0.42 2.86 7.90 4.40 582
- o g ¢ - N g )
i \ e 1 = . o i i s B
Nong d¢ AC3360.41
(ng/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 59.94 52.08 61.50 71.23 65.18
20 23.37 13.58 1353 14.47 28.37
4 10.40 2.68 1.16 7.23 18.27
0.8 0.84 0.69 0.23 0.79 8.22
i ) # 533 | 7992:8.62 | 706
(M) }.58% 2] nU9214.79 | 221.75323.92 | 2
Nong dg AC4576.55
(pg/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 78.39 57.57 62.56 80.19 63.38
20 25.72 22.42 11.54 16.98 28.04
4 13.06 12.86 0.17 7.55 11.49
0.8 8.86 147 241 -0.94 5.75
41 A 81 3 e 3G - T 1 &0 26L "
Nong d§ AC5576.55
(ng/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 61.24 57.11 69.79 74.37 62.75
20 3556 31.15 2571 36.57 31.90
4 18.23 12.41 18.23 14.62 15.94
0.8 2.70 0.33 2.68 5.82 9.94
( o < > V' }"i = 55 sl ) —-"‘ ‘ i A = " _9,' 2 4 i i 5
Nong d¢ AC6 386.36
(ng/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 72.05 68.58 76.73 83.96 82.36
20 32.45 27.74 21.54 35.66 30.38
4 11.09 19.68 11.09 10.16 18.59
0.8 -1.85 5.53 -0.03 0.31 6.55
( 146.0348.80 | i
Nong d AC7416.38
(ng/ml) KB SK-LU-1 MCF7 HepG2 SW480
100 86.54 65.16 67.76 77.99 74.90
20 33.51 29.66 23.31 24.94 29.02
4 12.23 13.89 11.87 10.06 19.96
0.8 2.10 6.31 5.79 314 11.50
-.?._ 2 :‘? 3+ e "E‘i ...‘ B 2 & t s "
Nong d§ Ellipticine 246.31
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SK-LU-1 MCF7 HepG2 SW480
10 93.62 89.11 85.28 86.01 93.29
2 82.35 79.79 79.69 73.90 87.21
0.4 51.02 50.27 48.33 51.27 50.07

Két qua trén cho thiy miu AC2 chua thé hi¢n hoat tinh & céc ndng do nghién
ciru. Miu ACMe chua thé hién hoat tinh trén 2 dong MCF7 va SK-LU-1. Cic miu

con lai thé hién hoat tinh e ché sw phit trién cia cic dong té bao ung thw
nghién ciru v6i gid tri IC50 tir 32.61 — 99.98 pg/ml. Chét déi chimg duong
Ellipticine hoat dong on dinh trong thi nghiém.
IV. KET LUAN
* Miu AC2 chua thé hién hoat tinh & cdc nong d nghién ciru.
* Miu ACMe chura thé hi¢én hoat tinh trén 2 d(‘)ng MCF7 va SK-LU-1.
e Cic miu con lgi thé hi¢n hoat tinh trc ché sy phit trién ciia cdc dong té
bao ung thw nghién ciru véi gid tri IC50 tir 36.47 — 99,98 pg/ml.
Ha Ngi, ngay 20 thdng 9 nim 2019
Xdc nhén ciia
Vién Cong ngh¢ sinh hoc

PHO TRUGNG PHONG
V TONG HOP

Truwéng phong

PGS.TS. Po6 Thi Thio

Lirone Thi Lan Anh



