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LOI CAM DOAN

To1 xin cam doan luan an: “Nghién ctru thanh phﬁn ho4 hoc va hoat tinh trc
ché san sinh NO in vitro ctia hai loai Cryptolepis buchananii va Ailanthus triphysa”
1a cong trinh nghién ctru ctia chinh toi dudi sy hudéng dan khoa hoc ctia PGS.TS. Phan
Vin Kiém va PGS.TS. Bui Hitu Tai. Cac két qua nghién ctru cta t6i duoc cong bd
chung vdi cac tac gid khac da dugc sy nhét trf cta déng tac gia khi dua vao luan an.
Céc sd liéu, két qua dugc trinh bay trong luan 4n 1 hoan toan trung thuc va chua ting
dugc cong bo trong bat ky mot cong trinh nao khac. Luan an duoc hoan thanh trong
thoi gian t61 Iam nghién ctru sinh tai Hoc vién Khoa hoc va Cong nghé, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Ha Noi, ngay thang nam 2026

Tac gia luan an

Nguyén Pirc Duy



LOI CAM ON

Ludn dn nay dwoc hoan thanh tai Vién Hoa hoc - Vién Han lam Khoa hoc va
Cong nghé Viét Nam, véi sy hé tro kinh phi ciia dé tai "Nhém nghién civu xudt sdac”,
md s6 dé tai: NCXS01.02/22-24 ciia Vién Han lam Khoa hoc va Cong nghé Viét Nam.
Trong qud trinh nghién ciru, tdc gia da nhan dwoc nhiéu sw givip do quy bdu ciia cdc
thay ¢é, cdc nha khoa hoc, dong nghiép, ban bé va gia dinh.

T6i xin bay t6 1oi cam on sdu sdc va kinh trong nhat téi PGS.TS. Phan Vin
Kiém va PGS.TS. Bui Hitu Tai - nhitng nguwoi Thay da tan tam hudng dan chi day cho
16i vé mat chuyén mon va tao moi diéu kién thudn loi nhat cho t6i trong suot thoi gian
thue hién luan an.

T6i xin chdn thanh cam on lanh dao va cdc can b phong Nghién citu cdu triic
- Vién Héa hoc da luén hé tro téi trong qud trinh lam thuce nghiém ciing nhw dong
@6p quy bau, givip dé t6i trong qud trinh thiee hién va hoan thién ludn dn. Pong thoi
cam on toi ban lanh dao, ban quan Iy hoc vién Vién Hoa hoc da giup do toi vé mdt
hanh chinh trong sudt qud trinh hoc tdp.

Toi xin tran trong cam on ban lanh dao Hoc vién Khoa hoc va Cong nghé da
hé tro va tao diéu kién thudn loi cho t6i trong qua trinh hoc tdp va nghién cuu.

T6i xin trdn trong cdm on ban lanh dao va cdc ban dong nghiép Trung tim
Nghién curu va Phat trién cong nghé cao da tao diéu kién thudn loi, hé tro, dong vién
16i trong suot qud trinh hoc tdp va nghién ciru.

Toi xin tran trong cam on Phong Thir nghiém sinh hoc - Vién Sinh hoc - Vién
Han lam Khoa hoc va Cong nghé Viét Nam da giup do' toi trong viéc thur hoat tinh.

Téi ciing xin bay té long biét on chdan thanh va sdu sdc nhdt t6i toan thé gia
dinh, ban be va nhitng nguoi than da luon luon quan tam, dong vién va khich lé toi

trong suét qud trinh hoan thanh ludn dn.

Ha Noi, ngay thang nam 2026

Téc gid luin an

Nguyén Pirc Duy
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DANH MUC CHU VIET TAT

Ki hiéu Tiéng Anh Dién giai
BC-NMR Carbon-13 Nuclear Magnetic ~ Phd cong huéng tir hat nhan
Resonance Spectroscopy carbon 13
"H-NMR Proton Nuclear Magnetic Ph cong hudng tir hat nhan
Resonance Spectroscopy proton
COSY Correlation Spectroscopy Phé COSY
DMEM Dulbecco’s Modified Eagle’s Moi trudng nudi cay té bao
Medium
DMSO Dimethylsulfoxide (CHs3)2S0
DPPH 1,1- diphenyl-2-picrylhydrazyl  1,1-diphenyl-2-picrylhydrazyl
EtOAc Ethyl acetate
FBS Fetal Bovine Serum Huyét thanh thai bo
fMLP N-formyl-methionyl-leucyl- N-formyl-methionyl-leucyl-
phenylalanine phenylalanine
GC-MS Gas Chromatography- Mass Séc ky khi — Khéi phd
Spectroscopy
HCT116 Human colon cancer cell line Dong té bao ung thu dai trang &
nguoi
HEPES 4-(2-Hydroxyethyl)-1- 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid  piperazineethanesulfonic acid
HMBC Heteronuclear Mutiple Bond Pho twong tac di hat nhan qua
Connectivity Spectroscopy nhicu lién két
HPLC High Performance Liquid Sac ky 1ong hiéu nang cao
Chromatography
HR-ESI-MS  High Resolution Electrospray ~ Ph khéi lwong phén giai cao
Ionization Mass Spectrometry ~ phun mu di¢n tu
HSQC Heteronuclear Single-Quantum  Phd twong tac di hat nhan qua 1
Coherence Spectroscopy lién ket
HT-29 Human colon cancer cell line Dong té bao ung thu dai trang &
nguoi
ICso Inhibitory concentration at 50% Nong do trc ché 50% d6i tuong
thur nghiém
IL-4 Interleukin-4
IL-13 Interleukin-13
IR Infrared spectroscopy Phé hdng ngoai
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Ki hi¢u Tiéng Anh Dién giai

LPS Lipopolysaccharide Lipopolysaccharide

M Khéi luong phan ti

MCF7 Michigan Cancer Foundation-7 Dong té bao ung thu va & ngudi

MDA-MB-361 Human breast adenocarcinoma  Dong té bao ung thu biéu mo
cell line tuyén vu nguoi

MDA-MB-435 Human melanoma cell line Dong té bao u hic td & ngudi

MeOH Methanol Methanol

MIC Minimum Inhibitory Nong d6 trc ché tdi thiéu
Concentration

MPO Myeloperoxidase Enzym myeloperoxidase

MTT 3-[4,5-Dimethylthiazol-2-yl]- 3-[4,5-dimethylthiazol-2-yl]-
2,5-diphenyltetrazolium 2,5-diphenyltetrazolium
bromide bromide

NCTB Nubi cy té bao

NF-kB Nuclear Factor-kappa B Yéu T6 Nhan kappa B

NOESY Nuclear Overhauser Effect Pho NOESY
Spectroscopy

NO Nitric oxide Nito monoxit

OD Optical Density Mat do quang

OVCAR3 Human ovarian carcinoma cell  Dong té bao ung thu budng
line tring ¢ nguoi

RAW 264.7  Macrophage cell line Dong té bao dai thuc bao

SKOV3 Human ovary cancer cell line Dong té bao ung thu budng

trimg ¢ nguoi

TLC Thin layer chromatography Sac ky 16p mong

TLTK Tai li¢u tham khao

TMS Tetramethylsilane Si(CHs)4

TNF-a Tumor necrosis factor-alpha Yéu t6 hoai tir khdi u alpha

V79-MZ Chinese hamster lung fibroblast Dong té bio nguyén bio soi

cell line

phoi chudt hamster Trung Qudc
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PAT VAN DE

Piéu kién ty nhién va khi hau dic trung, da dang giita cic ving mién, d3 mang
lai cho dat nuéc Viét Nam mot hé sinh thai thuc vat phong phu. Bén canh do, Viét
Nam ciing 12 mot trong nhiing qudc gia c6 nén y hoc ¢d truyén lau doi, sir dung nhiéu
loai thao dugc trong diéu tri bénh va tang cuong strc khoe. Theo cac nha khoa hoc,
Viét Nam c6 khoang 12000 loai thuc vat bac cao, trong dé hon 5000 loai dugc st
dung 1am dugc liéu va thude chita bénh. Vai tro ciia ngudn tai nguyén cdy thudc ngay
cang duoc ning cao do co tiém ning 16n trong viéc nghién ciru phat trién cac loai
thudc diéu tri. Cac huéng nghién ctru tim kiém phat hién cac hop chat héa hoc co
hoat tinh sinh hoc tir cac cay thudc truyén thong dang 13 linh vuc dugc cac nha khoa
hoc quan tim. 6 14 nhitng nghién ciru co ban vé xac dinh thanh phan héa hoc va tim
ra cac hoat chat thé hién hoat tinh c6 tac dung chira bénh va nang cao suc khoe.

Loai Cryptolepis buchananii hay con goi la cay Sung dé, thudoc ho
Apocynaceae. Trén thé gidi, loai Cryptolepis buchananii phan bd chu yéu ¢ cac khu
vue nhiét doi thude Chau A. O Viét Nam, loai nay sinh trudng tai cdc vung nli thép
giap bién gidi phia Bac, dén ving trung du, ddng bang cta céc tinh & Nam Bo va
cac dao l6n.

Loai Ailanthus triphysa (tén goi khac 1a cdy Thanh that) thudc ho
Simaroubaceae, phan bd cha yéu & An D9, Sri Lanka, Trung Qubc, Malaysia, Myanma,
Thai Lan, Philippines, Indonesia va Vi¢t Nam. O Viét Nam, loai nay moc hoang dai
trong nhirng khu rirng cua cac tinh Phu Tho, Thanh Hoa, Nghé An, Ha Tinh.

Hai loai nay di duoc sir dung trong céc bai thude cd truyén ¢ Trung Qudc, An
b9, Viét Nam, Indonesia, Thai Lan ... Chung dugc biét dén véi cac cong dung dé
chita cac bénh ngoai da, sot, cam, ho, tiéu chay, ... Trén thé gidi, cling c6 cac nghién
ctiru minh chimg cho tac dung gy doc té bao, diét con trung, khang viém, chéng vi
sinh vt va nhiéu hoat tinh thii vi khac. Két qua danh gia sang loc theo huéng tim
kiém céc hoat chat khang viém tur thuc vat ¢ nudce ta, dich chiét methanol cua hai loai
C. buchananii va A. triphysa tc ché san sinh NO rt tét, tuong tmg 14 69% va 78% &
ndng d6 100 pg/ml. Mit khac & Viét Nam van chua c6 cong trinh nghién ctru vé thanh
phﬁn héa hoc va hoat tinh sinh hoc nao vé hai loai nay. Vi vay, hai loai néu trén dugc
lwa chon dé nghién ciru, voi dé xuét dé tai “Nghién ciru thanh phan hoa hoc va hoat
tinh tre ché sian sinh NO in vitro ctia hai loai Cryptolepis buchananii va Ailanthus

triphysa”. Két qua nghién ciru ciia dé tai nay s& gop phan lam rd thanh phan hoa hoc va



hoat tinh trc ché san sinh NO cua hai loai Cryptolepis buchananii va Ailanthus triphysa,
tao co s& khoa hoc cho nhitng nghién ctru tng dung tiép theo phuc vu cudc song.

Muc tiéu caa luan an:

- Xac dinh duoc thanh phin héa hoc chu yéu cua hai loai Cryptolepis
buchananii va Ailanthus triphysa.

- Panh gia duoc hoat tinh trc ché kha ning san sinh NO trén té bao RAW 264.7
cliia cac hop chét phan 1ap dwoc tir hai loai Cryptolepis buchananii va Ailanthus
triphysa

Noi dung luéin 4n bao gdm:

1. Phan lap cac hop chat tir hai loai Cryptolepis buchananii va Ailanthus
triphysa bang cac phuong phap sic ky.

2. X4c dinh ciu tric hoa hoc cta cac hop chat phan 1ap dugc bang cac phuong
phap pho hién dai nhu HR-ESI-MS, NMR, UV, IR.

3. Péanh gia hoat tinh e ché san sinh NO trén té bao RAW 264.7 clia cac hop
chat phan 1ap duoc tir hai loai Cryptolepis buchananii va Ailanthus triphysa.



CHUONG 1. TONG QUAN
1.1. Giéi thiéu vé chi Cryptolepis

1.1.1. Péc diém thwce vit hoc ciia chi Cryptolepis

Chi Cryptolepis RBr. 1a loai thuc vt c6 hoa trong ho La bé ma
(Apocynaceae), b0 Long dém (Gentianales), phan 16p Moc lan (Magnoliidae), 16p
Co thap but (Equisetopsida), nganh Lién cau khuén (Streptophyta).

Trén thé gi6i, theo thong ké cua trang web Plants of the World Online, chi
Cryptolepis c¢6 toi 34 loai. Cac loai cta chi nay dugc tim thay & cac ving nhiét déi
va can nhiét doi, c6 phan bd rong trong khu vuc Chau Phi va Chau A. O Viét Nam,
theo danh muc Cay c6 Viét Nam cua tac gia Pham Hoang HQ, chi Cryptolepis tai Viét
Nam hi¢n co6 3 loai Cryptolepis balansae H. Baill., Cryptolepis buchananii R.Br. ex

Roem. & Schult. va Cryptolepis sinensis (Lour.) Merr. phan bd rong & ca nude [1].

1.1.2. Tinh hinh nghién civu vé thanh phin héa hoc ciia chi Cryptolepis

Hi¢n nay, da c6 mot ) cong trinh nghién ctru ctiia cdc nha khoa hoc trén thé
gidi vé thanh phan hoa hoc va hoat tinh sinh hoc cta céac loai thudc chi Cryptolepis,
chu yéu nghién ctru vé loai C. sanguinolenta va loai C. buchananii. Két qua cho thay
54 hop chat da duoc phan 1ap tir cac loai thudc chi Cryprolepis bao gom cac 16p chat
1a alkaloid, steroid, lignan, flavonoid va mot s6 hop chat khac [2-21].
1.1.2.1 Cdc hop chat alkaloid

Hai muoi hai alkaloid (C1-C22) dugc phan lap tir chi Cryptolepis, trong d6 18
hop chat (C1-C18) dugc phan 1ap tir ré cua loai C. sanguinolenta [2-10] va 4 hop
chat (C19-C22) duoc phan lap tir than cia loai C. buchananii [11-13] (Bang 1.1).

Bang 1.1. Cac hop chat alkaloid tir chi Cryptolepis

TT Tén chat Bo phan Loai TLTK
C1 Cryptolepine Ré C. sanguinolenta [2]
C2  11-Isopropylcryptolepine Ré C. sanguinolenta [3]
C3 Hydroxycryptolepine RéE C. sanguinolenta [4]
C4  Cryptolepinoic acid RE C. sanguinolenta [4]
CS  Methyl cryptolepinoate RE C. sanguinolenta [4]
C6 Ethyl cryptolepinoate RE C. sanguinolenta [4]
C7  Cryptolepicarboline RE C. sanguinolenta 5]
C8 Cryptoquindoline RE C. sanguinolenta [6]
C9 Biscryptolepine RéE C. sanguinolenta [7]
C10 Quindoline Ré C. sanguinolenta [6]
C11 11-Methoxyquindoline RE C. sanguinolenta [5]
C12  Quindolinone Ré C. sanguinolenta [5]

C13  Cryptomisrine RE C. sanguinolenta [5]




C14
C15
C16
C17
C18
C19
C20
C21
C22

Cryptolepinone
Isocryptolepine
Neocryptolepine
Cryptoheptine
Cryptospirolepine
(+)-Melodinine E
(+)-11-Chloromelodinine E
Buchananine
1,3,6-O-Trinicotinol-a-D-
glucopyranose

C. sanguinolenta
C. sanguinolenta
C. sanguinolenta
C. sanguinolenta
C. sanguinolenta
C. buchananii
C. buchananii
C. buchananii
C. buchananii

[8]
[9]
[7]
[6]
[10]
[11]
[11]
[12]
[13]
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Hinh 1.1. Céu tric hoa hoc cua céc alkaloid tir chi Cryptolepis
1.1.2.2. Cdc hop chat steroid

Muoi moét steroid (C23-C33) da dugc phan lap tir chi Cryptolepis. Trong do,

3 hop chat (C23-C25) dugc phan lap tir ré loai C. obtusa [14] va 8 hop chat (C26-
C33) duoc phan lap tir 14, than va ré loai C. buchananii, trong d6 hai hop chat C30
va C32 lan luot 1a dang iso ctia hop chat C29 va hop chat C31 [15-18] (Bang 1.2).

Bdng 1.2. Cac hop chét steroid tir chi Cryptolepis

TT Tén chat B) phan Loai TLTK
C23 p-Sitosteryl-3-O-B-glucopyranoside RéE C. obtusa [14]
C24 Obtusine-20(R)-O-[p-thevetopyra- RE C. obtusa [14]
nosyl-(1—4)-p-cymaropyranoside]
C25 Obtusolactam-20(R)-O-[f-theveto- RéE C. obtusa [14]
pyranosyl-(1—4)-S-cymaropy-
ranoside]
C26 Stigmast-4-ene-3,6-dione Than C. buchananii [15]
C27 Sarmentogenin La, ré C. buchananii [16]
C28 Sarmentocymarin La, ré C. buchananii [16]
C29 Cryptanoside A L4, ré C. buchananii  [17]
C30 Cryptanoside B L4, ré C. buchananii  [17]
C31 Cryptanoside C L4, ré C. buchananii  [17]
C32 Cryptanoside D L4, ré C. buchananii  [17]
C33 Cryptosin La,ré  C buchananii [18]




1.1.2.3. Cdc hop chdt lignan va flavonoid
Nam lignan (C34-C38) va mdt flavonoid (C39) dugc phan lap tir than va 1a

OCH, C31

C33

Hinh 1.2. Céu tric hoa hoc cta céc steroid tir chi Cryptolepis

ctia C. buchananii [19] va ba hop chat ¢ ciu trac flavonoid (C40-C42) duoc phan

1ap tir 14 cua loai C. obtusa [20] (Bang 1.3).

Bdng 1.3. Cac hop chat lignan va flavonoid tir chi Cryptolepis

TT Tén chit B phan Loai TLTK
Lignan

C34 Pinoresinol Than, la C. buchananii [19]

C35 8-Hydroxypinoresinol Than,1a C. buchananii [19]

C36 Syringaresinol Thén, 14 C. buchananii [19]

C37 Ficusesquilignan A Thén, 14 C. buchananii [19]




C38 Balanophonin Than, la C. buchananii [19]
Flavonoid

C39 Chrysoeriol Than, la C. buchananii [19]

C40 Quercetin La C. obtusa [20]

C41 Quercitrin La C. obtusa [20]

C42 Rutin La C. obtusa [20]

OH
OCH,
C36 OCH, C37 OCH, OH
OCH,
HO
OH
o F { HO 0 O
OH |
0
OCH, OCH,
C38 OH O C39

Hinh 1.3 Cau trac héa hoc cua cac lignan va flavonoid tir chi Cryptolepis
1.1.2.4. Cdc hop chdt khéc
Ngoai cac 16p chét néu trén, mudi hai hop chit khac (C43-C54) da duoc phat

hién va phén 1ap tir chi Cryptolepis. Trong d6, c6 mudi mot hop chit (C43-C53) phan
1ap cac tir bd phan trén mat dat cua loai C. buchananii [15, 19, 21] va mot hop chit (54)
phan 1ap tir 14 cta loai C. obtusa [20] (Bang 1.4).
Bdng 1.4. Cac hop chat khac tir chi Cryprolepis
TT Tén chit B¢ phan Loai TLTK
C43  3,4-Dihydroxyl benzoic acid Than,1a  C. buchananii [15]
C44 Vanillic acid Thén,la  C. buchananii [15]




C45 Syringaldehyde Than,1&a  C. buchananii [15]
C46 Loliolide Than, 14  C. buchananii [19]
C47 Isoscopoletin Than, 14  C. buchananii [19]
C48 Ficusic acid Thén,la  C. buchananii [19]
C49 (+)-3-Hydroxy-f-ionone Thén,la  C. buchananii [19]
C50 (3R,6R,7E)-3-Hydroxy-4,7-megas- Than,la  C. buchananii  [19]
tigmadien-9-one
C51 Dia-aurantiamide acetate Than, 14  C. buchananii [19]
C52  9-Oxo-cis-12-octadecenoic acid Dauhat C. buchananii [21]

C53 9-Hydroxy-10E,12Z-octadecadien-oic ~ Thén,1a  C. buchananii [19]
acid methyl ester

C54 Chlorogenic acid La C. obtusa [20]
0
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Hinh 1.4. Céu tric hoa hoc cta cac hop chat khac tir chi Cryptolepis

1.1.3. Tinh hinh nghién civu vé hoat tinh sinh hoc ciia chi Cryptolepis

Céac nghién ctru cho thdy mot sé loai thudce chi Cryptolepis da thé hién hoat
tinh gy doc té bao ung thu, khang viém, khang khuan, khang ndm va cac hoat
tinh sinh hoc khac.



1.1.3.1. Hoat tinh gdy doc té bao ung thu

Dich chiét nu6c va cryptolepine (C1) phan l1ap tir ré cia loai C. sanguinolenta
duogc thir nghiém doc tinh trén cac dong té bao V79-MZ, HCT116, SKOV3, MCF7
vi MDA-MB-361. Két qua cho thiy dich chiét nudc va cryptolepine (C1) rat doc ddi
v6i té bao thir nghiém va it giy dot bién gen & dong vat c6 vi. Vi tinh chit it gay
d6t bién gen cua dich chiét nudc va cryptolepine (C1) két hop véi tac dung gay doc
té bao manh cho théy tiém nang chéng ung thu manh cua ching [22].

Nghién ctru danh gia hoat tinh giy doc té bao ung thu ctia hop chét
cryptolepine (C1) phan 1ap tir loai C. sanguinolenta trén dong té bao ung thu phdi
(A549) cho thiy cryptolepine gy ra sy giam dang ké (p<0,05) vé su ting sinh té bao
A549 theo nong do sau 24 gio diéu tri. O ndng d6 20 uM, kha ning song cua té bao
A549 d4 bi giam dang ké (62,2+3,3%) [23].

Hai hop chat (+)-melodinine E (C19) va (+)-11-chloromelodinine E (C20)
phan 13p tir than loai C. buchananii da dugc thur nghiém doc tinh trén cac dong té bao
ung thu HT-29, MDA-MB-231, OVCAR3 va MDA-MB-435. Két qua cho thay ca
hai hop chat ndy déu c6 doc tinh chon loc dbi véi té bao OVCARS3 véi gia tri ICso lan
luot 12 9,1 uM va 5,9 pM. Trong khi d6i v6i cac dong té bao con lai thi khong thé
hién doc tinh [11].
1.1.3.2. Hoat tinh khang viém

Dich chiét ethanol 50% trong nuéc ciia loai C. buchananii cho thiy ¢ hoat
tinh khang viém tiém ning, lam giam tinh trang viém & chimg phu chan chudt do
carrageenan gy ra. Dich chiét nay c6 tac dung lam giam dang ké qua trinh hinh thanh
mo hat va trc ché dang ké qué trinh san sinh TNF-a (52,19%) & nong do 100 pg/ml
so voi chat chuan dexamethasone (60,17%, 1 pM) [24].

Dich chiét methanol tir than cta loai C. buchananii thé hién hoat tinh khang
viém in vitro théng qua mé hinh dap Gng chirc ning bach ciu trung tinh ¢ nguoi.
Trong chemotaxis bach cau trung tinh gay ra boi fMLP, dich chiét nay trc ché dang
ké & ndng do (0,1-100 pg/ml) véi gia tri ICso 1a 1404 + 18,2 pg/ml (so véi
indomethacin chuan c6 gia tri ICso la 17,7 £ 2,5 pg/ml). Trong thir nghiém san sinh
MPO gay ra boi fMLP, dich chiét methanol e ché dang ké MPO véi gia tri ICso 1a
108,3 + 8,9 ug/ml (so v6i indomethacin chudn cé gia tri ICsp 1a 43,7 + 3,6 pg/ml).
Tuong tu nhu vay, trong giai phong elastase gay ra boi fMLP, dich chiét methanol
thé hién hoat tinh rat thip (ICso >7000 pg/ml) (so voi indomethacin chuan cé gié tri
ICs0 12 52,3 £ 6,5 pg/ml) [25].
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1.1.3.3. Hoat tinh khéng khuan va khéng ndm

Dich chiét ethanol, nudc va 5 alkaloid cryptolepine (C1), hydroxycryptolepine
(C3), cryptoquindoline (C8), quindoline (C10), cryptoheptine (C17) phan 1ap tir ré
cta loai C. sanguinolenta duge thir nghiém sang loc hoat tinh khang khuan d6i véi 7
chung vi khuan Staphylococcus aureus, Escherichia coli, Shigella dysenteriae,
Salmonella  typhimurium, Pseudomonas aeruginosa, Vibrio cholerae va
Streptococcus faecalis. Két qua cho thdy, dich chiét ethanol, cryptolepine (C1) va
cryptoheptine (C17) déu c6 hoat tinh khang khuan dbi véi tat ca cac chung vi khuan
duogc thir nghiém ngoai trir chung vi khuan P. aeruginosa [26].

Dich chiét nudc tir 14 cua loai C. buchananii thé hién hoat tinh khang khuan
d6i voi cac ching vi khudn S. aureus, E. coli, S. typhimurium, K. pneumoniae, P.
vulgaris, B. subtilis, L. plantarum va S. epidermidis. Nong d6 tc ché t6i thiéu va ndng
d6 diét khuan t6i thiéu cua dich chiét nude tir loai nay ddi véi tat ca cac vi khuan
duogc thir nghiém tuong ing nam trong khoang 116 va 2=32 g/L. Dich chiét nudc tir
14 C. buchananii cho thay hoat tinh khang khuan c6 pho rong ddi voi vi khuan gay
bénh tir thye pham, vi khuan gy nhiém tring bénh vién va mot sé vi khuan hé vi
khuan binh thuong & ndng do thap [27].

Dich chiét methanol va dich chiét 14 trong nudc cua loai C. buchananii thé
hién hoat tinh khéng nam d6i vi mot sb loai nAm da lidu & nguoi nhu Microsporum
gypseum, Chrysosporium keratinophilum, Chrysosporium indicum va Trichophyton
rubrum thong qua phuong phap khuéch tan giéng thach. Két qua cho thiy dich chiét
methanol gy trc ché manh d6i véi T. rubrum, trong khi C. keratinophilum nhay cam
v6i dich chiét nude hon so véi cac loai nAm khac [28].

Dich chiét methanol tir 14 ctia loai C. sanguinolenta dugc thir nghi€ém hoat tinh
khang khuan thuc hién trén sau chung vi khuan gdm Pseudomonas aeruginosa,
Escherichia coli, Salmonella typhii, Staphylococcus aureus, Klebsiella pneumoniae,
Bacillus subtilis va khang nim trén hai loai nAm gém Aspergillus niger va Candida
albicans. Két qua cho thay dich chiét methanol tir C. sanguinolenta cé tac dung khang
nam va khang khuan, va khi két hop vé6i dich chiét methanol tir 14 cuia loai Cranteva
Adansonii s& c6 hi¢u qua trong diéu trji mot s6 bénh nhiém trung do vi khuin va nim,
dac biét 1a nhiém trung Candida albicans [29].
1.1.3.4. Hoat tinh sinh hoc khac

Dich chiét methanol, acetone va chloroform tir 14 cta loai C. buchananii duoc
nghién ctru danh gia hoat tinh chdng oxy héa. Thir nghiém loai bo gbc DPPH, thir

nghiém loai bo gdc hydroxyl va thir nghiém khtr Fe™ di duogc thyuc hién dé danh gia
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hoat tinh chdng oxy héa in vitro. Két qua cho thay cac dich chiét néu trén déu c6 kha
ning chong oxy hoéa tét [30].

Bon alkaloid cryptolepine (C1), hydroxycryptolepine (C3), quindoline (C10) va
neocryptolepine (C16) phan 1ap tir vo 1é ctia loai C. sanguinolenta da dugc danh gia in
vitro d6i véi ching Plasmodium falciparum D-6, K-1 va W-2. Cryptolepine,
hydroxycryptolepine va neocryptolepine thé hién hoat tinh chdng sét rét manh ddi véi
ching P. falciparum. Cac tht nghiém in vivo trén chudt bi nhiém bénh cho théy
crytpolepine (C1) khi dugc thir nghiém dudi dang hydrochloride thé hién tac dung tc
ché dang ké dbi véi Plasmodium berghei yoelii va Plasmodium berghei berghei [31].
1.1.4. Giéi thiéu vé loai Cryptolepis buchananii R.Br. ex Roem. & Schult.

O Viét Nam loai Cryptolepis buchananii R.Br. ex Roem. & Schult. (goi tat 1a
C. buchananii) con dugc goi la Sung dé, Cang cua. Loai nay dugc R.Br. ex Roem. &
Schult. md ta khoa hoc dau tién ndm 1819. Theo trang web Plants of the World Online
(2026) da thong ké 13 tén dong danh cta loai nay la:

Cryptolepis dubia (Burm.f.) M.R.Almeida (2001)

Chonemorpha reticulata G.Don (1837)

Cryptolepis balansae Baill. (1889)

Cryptolepis balansae var. calophylla Baill. (1889)

Cryptolepis reticulata (Roth) Reider (1830)

Echites cuspidatus B.Heyne ex Hook.f. (1883)

Echites reticulatus Roth (1819)

Echites reticulatus var. tomentosus Roth (1819)

Nerium reticulatum Roxb. (1832)

Periploca dubia Burm.f. (1768)

Periploca viridiflora Kostel. (1834)

Trachelospermum cavaleriei H.Lév. (1914)

Trachelospermum gracilipes var. cavaleriei (H.Lév.) C.K.Schneid. (1916)

Loai C. buchananii 14 ciy than thao, leo quan than. Than canh nhin, phinh ¢
mau. La moc ddi, hinh bau duc hodc hoi hinh tring, dai 8-18 cm, rong 4-9 cm, géc
tron, dau hoi ¢6 mii nhon, hai mit nhin, mit trén bong, gan phu 20-30 doi Xép sit
nhau va gan nhu vudng goc véi gin chinh. Cum hoa moc & k& 14 thanh xim ngén, hoa
nho mau vang, dai co 5 riang nhon, trang c6 6ng ngan, canh hoa hinh mili méc, uon
lugn, trang phu c6 vay nge'in, nhi c¢6 chi nhi khong dinh lién, bao phén hinh miii tén,
c¢6 nhiéu 16ng. Qua gom 2 dau, dai 7-8 cm, rong khoang 1 cm, xép ddi dién nhau

thanh duong théng, dau thudn nhon, hat dai hon 2 cm, ¢ long tréng [32].



Hinh 1.5. Hinh anh loai Cryptolepis buchananii R.Br. ex Roem. & Schult.

Trén thé gi6i loai C. buchananii c6 ving phan bd rong rai, sinh trudng tap
trung tai mot sd nude thudoe Chau A. O Viét Nam, loai nay sinh truong tai cac
vung ndi thip giap bién giéi phia Bic, dén ving trung du, ddng bang cta cac tinh
& Nam B va cac dao 16n [32]. Nguoi ta thuong 14y 14 twoi C. buchananii bam nhod
dé chira ma nhot. O Trung Quéc, nguoi ta dung toan cay tri chan thuong, mun nhot,
sung 10 va lay nhya ciy chita vét thuong do gai ddm. O Nepal, nguoi ta sitr dung mu
nhua cua cdy dé tri dau lung [32].

Trén thé gidi, dén nay da c6 15 cong trinh cong bd nghién ctru vé thanh phan
hoéa hoc va hoat tinh sinh hoc cua loai C. buchananii. Cac béo cao nghién ctru cho
thdy m&i c6 hai muoi chin hgp chat duoc phan 1ap va xac dinh ciu tric hoa hoc tir
loai nay, bao gom 4 alkaloid (C19-C22) [11-13], 8 hop chét steroid (C26-C33) [15-
18], 5 hop chét lignan (C34-C38) [19] va 12 hop chit khac (C39 va C43-C53) [15,
19, 21]; ¢6 07 bai bao cong bd vé danh gia mot sd hoat tinh sinh hoc ciia loai C.
buchananii, nhu hoat tinh gay doc té bao ung thu [11], khang viém [24, 25], khang
khuan [27, 29], khang nam [28, 29], chéng oxy hoa [30], tuy nhién céc cong trinh
cong bd nay méi chi tap trung danh gia hoat tinh sinh hoc cta cac dich chiét methanol,
ethanol tir 14 va than loai C. buchananii, ma chua di sdu nghién ctru danh gia hoat
tinh cta cac hop chat phan lap duoc tir lodi nay. O Viét Nam, dén nay van chua c6

nghién ctru nao vé thanh phan héa hoc va hoat tinh sinh hoc cua loai C. buchananii.
1.2. Gi6i thiéu vé chi Ailanthus

1.2.1. Pic diém thwe vit hoc ciia chi Ailanthus

Chi Ailanthus Desf. 12 mot loai thuc vat c6 hoa trong ho Thanh thét
(Simaroubaceae), bd Bo hon (Sapindales), phan 16p Moc lan (Magnoliidae), 16p
Co thap but (Equisetopsida), nganh Lién cau khuan (Streptophyta).
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Trén thé gidi, theo thong ké cia trang web Plants of the World Online
(2026), chi Ailanthus xép loai c6 6 loai duoc chép nhan, bao gém:
1) Ailanthus altissima (Mill.) Swingle
2) Ailanthus excelsa Roxb.
3) Ailanthus integrifolia Lam.
4) Ailanthus fordii Noot.
5) Ailanthus triphysa (Dennst.) Alst.
6) Ailanthus vietnamensis H.V.Sam & Noot.

Sau loai nay cua chi Ailanthus duoc tim thay chi yéu & cac ving nhiét doi va
can nhiét d6i, phan bd rong trong khu vuc Chau A nhu Campuchia, Trung Qudc,
Himalaya, An Do, Lao, Malaya, Myanmar, Philippines, Thai Lan, Tay Tang.

Theo danh muc Cay c6 Viét Nam cua tac gida Pham Hoang HO [33], 3 loai
thudc chi Ailanthus tai Viét Nam da duoc phat hién 1a Ailanthus altissinma (Mill.)
Swingle, Ailanthus integrifolia Lam. va Ailanthus triphysa (Dennst.) Alst. Nam
2007, tac gia Hoang Van Sam va cOng su [34] da cong bd thém mot loai méi thude
chi nay 1a loai Ailanthus vietnamensis H.V.Sam & Noot. Trong s 4 loai phat hién
tai Viét Nam thi loai Ailanthus triphysa duoc biét dén va st dung phd bién nhét trong
cudc sdng. Cac loai nay thuong gip chii yéu ¢ cac tinh Pha Tho, Thanh Hoa, Nghé
An, Ha No¢i, Lao Cai, Ninh Thuan [33, 35, 36].

1.2.2. Tinh hinh nghién civu vé thanh phin héa hoc ciia chi Ailanthus

Pén nay, dd c6 nhiéu cong trinh nghién ciru cta cic nha khoa hoc trén thé
gioi vé thanh phﬁn hoa hoc va hoat tinh sinh hoc cua cac loai thudc chi Ailanthus,
chu yéu nghién ciru vé ba loai chinh 13 A. triphysa, A. altissinma va A. excelsa. Két
qua cho thay c6 trén 200 hop chat da duoc phan 1ap tir cac loai thude chi Ailanthus
bao goém cac 16p chat 1a alkaloid, terpenoid, quassinoid, steroid, flavonoid,
benzopyranoid va mot s6 hop chat khac.
1.2.2.1. Cdc hop chat alkaloid tir chi Ailanthus

Ba muoi sau alkaloid (A1-A36) dugc bdo cdo phan 1ap tir vo than, vo ré va
nudi cdy té bao cta cac loai thudc chi Ailanthus. Trong d6, 5 hop chat (A1-A4 va
A36) dugc phan 1ap tir loai A. triphysa [37, 38], 5 hop chat (A5, A6, A16, A17 va
A32) déu duoc tim thdy va phan lap tir hai loai 4. altissima va A. triphysa [37-43],
riéng hop chat A16 con duoc tim thdy tir loai 4. excelsa [44], va 26 hop chit (A7-
A15, A18-A31 va A33-A35) duoc phéan 1ap tir loai A. altissima [39-43, 45-49]. Vé
mit céu tric hoa hoc, cho théy 15 hop chét (A1-A15) thudc loai dan Xuat [S-carboline
tu nhién, 11 hop chat (A16-A26) co ciu tric cia khung canthine-6-one, 5 hop chat
(A27-A31) thudc dan xuit alkaloid glycoside c6 khung aglycone dang canthine-6-
one va 5 hop chat (A32-A36) alkaloid khac (Bang 1.5).
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Bdng 1.5. Cac hop chat alkaloid tir chi Ailanthus

TT Tén chit B6 phan Loai TLTK
Al 1-Ethyl-4,8-dimethoxy-f-carboline Vo ré A. triphysa  [37]
A2  4,8-Dimethoxy-1-vinyl-f-carboline Vo ré A. triphysa  [37]
A3 1-Ethyl-f-carboline Than g6 A. triphysa  [38]
A4  1-Ethyl-4-methoxy-f-carboline Than gd A. triphysa  [38]
A5 1-Carbamoyl-S-carboline Vo ré A. triphysa  [37, 40]
A. altissima
A6 p-Carboline-1-propionic acid Than g6 A. triphysa  [38, 40]
Vo ré A. altissima
A7 1-Carbomethoxy-f-carboline Vo ré A. altissima [40]
A8 1-(2'-Hydroxyethyl)-4-methoxy-/- Voré A altissima [39]
carboline
A9 1-(1',2'-Dihydroxyethyl)-4-methoxy-f- Vo ré A. altissima [39]
carboline
A10 1-(1",2’-Dihydroxy)ethyl-3- Vo ré A. altissima [39]
hydroxymethyl-f-carboline
A1l 1-(1'-Hydroxy-2'-methoxy)ethyl-4- Vo ré A. altissima [40]
methoxy-f-carboline
A12 1-Acetyl-4-methoxy-f-carboline Vo ré A. altissima [39]
A13 Methyl 4-methoxy-f-carboline-1- Voré A altissima [45]
carboxylate
Al14 1-Methoxycarbonyl-f-carbolinel Vo ré A. altissima [46]
A15 1-Methoxycarbonyl-4,8-dimethoxy-f- Vo ré A. altissima [46]
carboline
A16 Canthin-6-one Than gb, A. triphysa [38, 41,
vothan 4. altissima 44]
A. excelsa
A17 1-Hydroxycanthin-6-one Than g6, A. triphysa [38, 42,
NCTB  A. altissima 43]
Al18 2-Hydroxycanthin-6-one NCTB  A4. altissima [42]
A19 4-Hydroxycanthin-6-one Vo than A. altissima [41, 42]
A20 5-Hydroxycanthin-6-one NCTB  A. altissima [42]
A21 9-Hydroxycanthin-6-one Vo than A. altissima [41]
A22 10-Hydroxycanthin-6-one Vo than A. altissima [41]
A23 11-Hydroxycanthin-6-one Véthan A. altissima [41]
A24 1-Methoxycanthin-6-one Vo ré A. altissima [39]
A25 5-Hydroxymethylcanthin-6-one Vo ré A. altissima [40]
A26 (R)-5-(1-Hydroxyethyl)-canthin-6-one V& than A. altissima [41]
A27 Ailantcanthinoside A Vo ré A. altissima [47]




15

A28 Ailantcanthinoside B Vo ré A. altissima [47]
A29 Canthin-6-one-1-O-p-D-apiofuranosyl- Vo than A. altissima [48]

(1-2)-4-D-glucopyranoside
A30 Canthin-6-one-1-O-[6-O-(3-hydroxy-3- Véthan A. altissima [48]

methylglutaryl)]-#-D-glucopyranoside
A31 Canthin-6-one-1-0-[2-4-D- Véthan A. altissima [48]

apiofuranosyl-6-O-(3-hydroxy-3-

methylglutaryl)]-$-D-glucopyranoside
A32 Canthin-6-one-3N-oxide Than g6 A. triphysa, [38,39]

Vo ré A. altissima

A33 1-Methoxycanthin-6-one-3/N-oxide Vo ré A. altissima [39]
A34 4,5-Dihydrocanthin-6-one NCTB  A. altissima [42]
A35 4-Methoxy-1-methyl-3-[3-methylbut-2- V9 ré A. altissima [49]

en-1-yl]quinolin-2(1H)-one
A36 Ailanindole Than gd A. triphysa [38]

Ry
S
Y
R, R,
R, R, R, R, R, R, R; Ry Rs Ry, Ry

Al OCH; CH,CH; H OCH; Al6 H H H H H
A2 OCH; CH=CH, H OCH; A7 H H H H OH
A3 H CH,CH, H H A8 H H H H H OH H
A4 H CH,CHj H OCH; A9 H H H H OH H H
A5 H CONH, H H A20 H H H OoH H H H
A6 H CH,CH,COOH g H A2l H H OHH H H H
A7 H COOCH; H H A22 H OH H H H H H
A8 H CH,CH,0H H OCH, A2 oy H H H H H H
A9 H CH(OH)CH,0H H OCH; A2 H H H H H H OCH;
Al10 H CH(OH)CH,0H CH,0H H A2 H H H CH,0H H H H
All H CH(OCH;)CH,OH H OCH, A26 H H H _/fjH3 H H H
Al2 H COCH; H OCH; o
A13 H COOCH; H OCH;
Al4 H COOCH; H OCH;
A15 OCH; COOCH; H OCH;
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HO O o O - OHO
HO o % N LN
]Roor AT OV 0% o o—
A27 S, H S, OH S, %%&TLO%
O - OHO OH
OH H AL N
A28 H S, HO o
0 % HO O
A29 H S, Ho 0" Ho&vLO
o) 0
A30 H S3 o o}
Ry A3l H S, 52 S4
HO Omon HO  Omon
R OCH;
0
A X @\/i\)\
N N NH
N7 N N N o N
\
NS o CH, P
A2 R,=H A34 A35 A36

A33 R, =OCH,

Hinh 1.6. Cau tric hoa hoc cua cac alkaloid tir chi Ailanthus

1.2.2.2. Cdc hop chdt terpenoid tir chi Ailanthus

Sau muoi terpenoid (A37-A96) da duoc phéan 1ap va xac dinh cau tric tir nhicu
bd phan khac nhau cta cac loai thudc chi Ailanthus. Trong d6, gom 40 hop chat (A37-
A48, A49-A51, AS9, A63-A66, A77-A96) dugc phan lap tir loai A. triphysa [50-57],
trong d6 3 hop chat (A41, Ad5 va A59) ciing dugc phan lap tir loai A. excelsa [58],
18 hop chét (A54-A58, A60-A62 va A67-A76) phan lap tir loai A. altissima [41, 59-
61], va 2 hop chat (A52 va A53) duoc phan lap tir loai 4. excelsa [58]. Cau trac hoa
hoc cta sau muoi hop chat ndy, bao gdm 12 hop chat (A37-A48) thudc loai
malabaricane, 14 hop chat (A49-A62) thudc loai dammarane, 14 hop chit (A63-A76)
thudc loai tirucallane, tdm hop chat (A77-A84) thudc loai cycloapotirucallanes, tdm
dan xuat (A85-A92) thudc loai lupane, hai hop chét (A93, A94) thudc loai oleanane
va hai diterpenoid (A95-A96) 1an luot 14 din xuét cua isopimarane va phyllocladane
(Bang 1.6). Riéng hop chit A44, cdu hinh tuyét d6i tai C-24 van chua xac dinh [51].

Bdng 1.6. Cac hop chat terpenoid tir chi Ailanthus

TT Tén chat B6 phian Loai TLTK
Triterpenoid
Malabaricane

A37 (145,175,205)-14,17,20-Trihydroxy-24- Nhuya A. triphysa [50]
malabaricen-3-one

A38 (14S5,175,208,245)-14,17,20,24,25- Nhua A. triphysa  [50]

Pentahydroxy-malabarican-3-one

A39 (17R,20R,24R)-17,20,24,25-Tetrahydroxy- Nhuya A. triphysa  [50]
14(18)-malabaricen-3-one
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A40

A41

A42

A43

A44

A4S

A46

A47

A48

A49
AS0
AS1
AS2
AS3
A54
ASS

AS56
AS7
AS8
AS9

A60

A61
A62

(17R,20R,24R)-17,20,24,25-Tetrahydroxy-
14(18)-malabaricen-3/-ol
(14S5,17R,20S5)-20-Hydroxy-14,17-epoxy-24-
malabaricen-3-one (malabaricol)
(14S,17R,20S5)-14,17-Epoxy-24-
malabaricen-34,20-diol

(14S,17R,20S5)-14,17-Epoxy-23-
malabaricen-34,20,25-triol (Ailanthusin F)

(14S,17R,205)-20,24-Dihydroxy-14,17-
epoxy-25(26)-malabaricen-3-one
(Ailanthusin G)

(14S,17R,20S,24R)-25-Hydroxy-
14,17:20,24-diepoxymalabarican-3-one
(epoxymalabaricol)

(148,17S,208,24R)-20,24,25-Trihydroxy-
14,17-cyclomalabarican-3-one

(14S8,17S,208,24R)-25-Hydroxy-14,17-
cyclo-20,24-epoxy-malabarican-3-one

(17S,20R,24R)-17,25-Dihydroxy-20,24-
epoxy-14(18)-malabaricen-3-one

Dammarane
Hydroxydammarenone I va Il
Altissimanin C
Gardaubryone C

Ailexcelone

Ailexcelol

Isofouquierone

(205)-Hydroxy-25-methoxydammar-23-en-
3-one

24,25-Dihydroxydammar-20-en-3-one
Cabralealactone
Betulafolienediolone

Ocotillone

(208,24R)-12,25-Dihydroxy-20,24-
epoxydammaran-3-one

20(R)-24,25-Trihydroxy-dammaran-3-one
114-Hydroxy-23/24-epi-brumollisol A

Nhya

Nhura,
16i gb
Nhua

Vo than

Vo than

Nhua
Vo than

Nhua
Nhua

Nhua

V6 than
V6 than
V6 than
L&i gb

Li gb

Vé than
V6 than

V6 than
Vo than
V¢ than
Vé than
Loi go

Vo than

V6 than
Vo than

‘N

A.

A.

S QU Qe NO < SO SO N U QU N SO SO N N

NN

. triphysa

. triphysa
. excelsa

. triphysa

triphysa

triphysa

. triphysa
. excelsa

. triphysa
. triphysa

. triphysa

. triphysa
. triphysa
. triphysa
. excelsa

. excelsa

. altissima

. altissima

. altissima
. altissima
. altissima
. triphysa
. excelsa

. altissima

. altissima

. altissima

[50]
[50-53,
58]
[50]

[51]

[51]
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A63
A64
A65
A66
A67
A68
A69
A70
AT1
AT2
AT3
A74
A75
A76

AT7
A78

A79

A80

A81

AS82

A83
A84

A85
A86

Tirucallane
3-Oxotirucalla-7,24-dien-23-ol
(237)-25-Hydroxy-tirucalla-7,23-dien-3-one
(-)-Leucophyllone
21a,25-Dimethylmelianodiol

Altissimanin A

Altissimanin B
(24S5)-24,25-Dihydroxytirucall-7-en-3-one
Niloticin

Piscidinol A

Bourjotinolone B
(23E)-3p,25-Dihydroxytirucalla-7,23-diene
Hispidol B

Alianthusaltinin A
4,4,14-Trimethyl-3-o0x0-24-nor-
S5a,13a,14/,17a,205-chol-7-en-23-oic acid
Cycloapotirucallane

Ailanthol

70,25-Dihydroxy-3-oxo-14,18-
cycloapotirucalla-1,20(22),23(Z)-trien-
21,23-olide (Ailanthusin A)
70,25-Dihydroxy-3-oxo-14,18-
cycloapotirucalla-1,20(22),23(E)-trien-
21,23-olide (Ailanthusin B)
70,25-Dihydroxy-3-oxo-14,18-
cycloapotirucalla-20(22),23(E)-dien-21,23-
olide (Ailanthusin C)
70,23,24-Trihydroxy-3-oxo0-14,18-
cycloapotirucalla-1,20(22),25(26)-trien-21-
oic acid (Ailanthusin D)
7o-Hydroxy-20,21,22,23,24,25,26,27-
octanor-14,18-cycloapotirucalla-3,17-dione
(Ailanthusin E)

Malabanone A

Malabanone B

Lupane
29-Nor-lup-1-ene-3,20-dione
Glochidone

V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V6 than
V¢ than
V6 than

Vo than
Vo than

V6 than

V6 than

Vo than

Vo than

Vo than
Vo than

Vo than
Vo than
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. triphysa
. triphysa
. triphysa
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. altissima
. altissima
. altissima
. altissima
. altissima
. altissima
. altissima
. altissima

. altissima

. triphysa
. triphysa

. triphysa

. triphysa

. triphysa

. triphysa

. triphysa
. triphysa

. triphysa
. triphysa
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A87
A88
A89
A90
A91
A92

A93
A%4

A95
A96

Glochidonol

Lupenone

Glochidiol

3-Epi-lupeol

Lupeol
Lup-20(29)-ene-1,35-diol
Oleanane
Olean-12-ene-3,11-dione
[-Amyrin

Diterpenoid
8(14),15-Isopimaradiene-2a,3a,19-triol
Phyllocladan-16a,19-diol

V6 than
V6 than
V6 than
V6 than
V6 than
V6 than

Canh
Canh

La
La

BRSO AR ARl

triphysa
triphysa
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Hinh 1.7. Céu tric hoa hoc cua céac terpenoid tir chi Ailanthus



1.2.2.3. Cdc hop chdt quassinoid tir chi Ailanthus

Bdén muoi bén hop chat (A97-A140) thudc loai quassinoid duoc phan 1ap tir

chu yéu tir than va ré cta hai loai A. triphysa va A. altissima thudc chi Ailanthus.
Trong d6, 4 hop chat (A97-A100) phan 1ap tir loai 4. triphysa [38, 62], riéng hop chét
A100 con dugc phan 1ap & loai 4. excelsa [63], va 40 hop chit (A101-A140) phan

1ap tir v6 than va qua loai 4. altissima [48, 64-75] (Bang 1.7).

Bdng 1.7. Cac hop chat quassinoid tir chi Ailanthus

TT Tén chat Bo phin  Loai TLTK
A97 Ailanquassin A Than gb A. triphysa  [38]
A98 Ailanquassin B Than gb A. triphysa  [38]
A99 Chaparrinone Than gb A. triphysa  [38]
A100 13,18-Dehydroexcelsin V6 than A. triphysa  [62, 63]
A. excelsa

A101 Amarolide Vo than A. altissima [64]
A102 Ailanthone V6 than A. altissima [64]
A103 2-Dihydroailanthone Vo than A. altissima  [65]
A104 Shinjudilactone Vo than A. altissima  [65]
A105 Shinjulactone A V6 than A. altissima [64]
A106 Shinjulactone B Vo than A. altissima [64-66]
A107 Shinjulactone C Vo than A. altissima  [64]
A108 Shinjulactone D Vo than A. altissima  [66]
A109 Shinjulactone E V6 than A. altissima [66]
A110 Shinjulactone F V6 than A. altissima [67]
A111 Shinjulactone G V6 than A. altissima [68]
A112 Shinjulactone H V6 than A. altissima [68)]
A113 Shinjulactone I V6 than A. altissima [67]
A114 Shinjulactone J V6 than A. altissima [67]
A115 Shinjulactone K V6 than A. altissima [67]
A116 Shinjulactone L Vo ré A. altissima  [69]
A117 Shinjulactone M Vo ré A. altissima [70]
A118 Shinjulactone N Vo ré A. altissima  [70]
A119 Shinjulactone O Vo ré A. altissima [71]
A120 Ailantinol A V6 than A. altissima [72]
A121 Ailantinol B V6 than A. altissima [72]
A122 Ailantinol C V6 than A. altissima [73]
A123 Ailantinol D V6 than A. altissima [73]
A124 Ailantinol E V6 than A. altissima [74]
A125 Ailantinol F Vé than A. altissima [74]
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Hinh 1.8. Céu tric hoa hoc cua cac quassinoid tir chi Ailanthus
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1.2.2.4. Cdc hop chdt steroid tir chi Ailanthus
Hai muoi bén hop chat (A141-A164) loai steroid da dugc phan lap tir nhua,
canh, 14 va qua ctia cac loai thudc chi Ailanthus. Trong d6, 3 hop chat (A141-A143)
phan 1ap tir canh va 14 loai 4. triphysa [56, 57], 8 hop chat (A144-A149, A163 va
A164) phan 1ap tir nhwa cua loai A.integrifolia [76], 12 hop chat (A151-A162) phan
1ap tir hat va qua loai 4. altissima [77, 78] va hop chat A150 phan lap tir 14 loai A.
excelsa [79] (Bang 1.8).
Bdng 1.8. Cac hop chat steroid tir chi Ailanthus

TT Tén chat B¢ phin  Loai TLTK
A141 p-Sitosterol Canh, 14  A. triphysa [56]
A142 Sitosterol-3-O-f-D-glucoside Canh, 14  A. triphysa [56]
A143 60,7p-Dihydroxy-17(20)-cis-5Sa-pregna- Canh, 14  A. triphysa [57]
16-one
A144 3o-Acetyloxy-5Sa-pregn-17(20)-cis-ene- Nhya A.integrifolia 76]
16-one
A145 3a-Acetyloxy-5a-pregn-16-one Nhua A.integrifolia [76]
A146 20S-Acetyloxy-4-pregnene-3,16-dione Nhua A.integrifolia [76]
A147 Z-Guggulsterone Nhua A.integrifolia  [76]
A148 E-Guggulsterone Nhuya A.integrifolia  [76]
A149 Guggulsterol I Nhua A.integrifolia [76]
A150 Stigmasta-4,22-diene-3-one La A. excelsa [79]
A151 Ailanthusterol A Hat A. altissima [77]
A152 Ailanthusterol B Hat A. altissima [77]
A153 5o-Stigmastane-3,6-dione Qua A. altissima [78]
A154 5So-Stigmastane-34,6/-diol Qua A. altissima [78]
A155 60-Hydroxy-stigmast-4-en-3-one Qua A. altissima [78]
A156 Stigmast-4-ene-3/4,60-diol Qua A. altissima [78]
A157 Stigmast-4-ene-3,6-dione Qua A. altissima [78]
A158 6p-Hydroxy-stigmast-4-ene-3-one Qua A. altissima [78]
A159 Stigmast-4-ene-34,64-diol Qua A. altissima [78]
A160 3p-Hydroxy-stigmast-5-en-7-one Qua A. altissima [78]
A161 Stigmast-5-ene-34,7a-diol Qua A. altissima [78]
A162 Stigmast-5-ene-34,7a,20¢-triol Qua A. altissima [78]
A163 16p-Acetyloxy-pregn-4,17(20)-transdiene- Nhua A.integrifolia  [76]
3-one
A164 Cholest-4-ene-3-one Nhuya A.integrifolia [76]
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1.2.2.5. Cdc hop chat flavonoid tir chi Ailanthus

Mudi 13m hop chit (A165-A179) thudc loai flavonoid dd dwgc phén 1ap tir 14
ctia cac loai thudc chi Ailanthus. Trong d6 2 hop chit A165 va A166 duoc phan lap
tir loai A. triphysa [57], tam hop chét (A167, A169 va A175-A179) tir loai A. altissima
[80-82] va 5 hop chat (A168, A170, A171, A173 va A174) tir lodi A. excelsa [83, 84]

(Bang 1.9).
Bdng 1.9. Cac hop chat flavonoid tir chi Ailanthus
TT Tén chat B phan Loai TLTK
A165 Kaempferol-3-O-f-D-galactopyranoside La A. triphysa  [57]
A166 Kaempferol-3-O-a-L-rhamnopyranoside La A. triphysa  [57]
A167 Quercetin La A. altissima [80]
A168 Apigenin La A. excelsa  [83]
A169 Kaempferol La A. altissima [80]
A170 Luteolin La A. excelsa  [83]
A171 Vitexin La A. excelsa  [84]
A172 Rhamnosyl-3-quercetin La A. altissima [81]
A173 Kaempferol-3-O-a-arabinopyranoside La A. excelsa  [83]
A174 Quercetin-3-O-a-arabinopyranoside La A. excelsa  [83]
A175 Luteolin-7-O-f-glucopyranoside La A. altissima [82]
A176 Apigenin-7-O-glucoside La A. altissima [82]
A177 Quercetin-3-O-galactoside La A. altissima [82]
A178 Isoquercetin La A. altissima [80]
A179 Kaempferol-3-O-glucoside La A. altissima [80]
R, R, Ry Ry Rs R, R, Ry R Rs
A16s H OH OH O-Galac H A173 H OH OH O-Ara H
A166 OH OH O-Rha H A174 H OH OH O-Ara OH
A167 H OH OH OH OH AL75 0-Gle OH oH
A168 H OH OH H H A176 0-Gle H H
A169 H OH oy OH H A177 H OH OH (.Gal OH
A170 H OH OH H OH A178 H OH OH 0O-Glc OH
A171 C-Glc OH OH H H A179 H OH OH O Gle H
A172 H OH OH C-Rha OH

Hinh 1.10. CAu tric hoa hoc cta céac flavonoid tir chi Ailanthus
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1.2.2.6. Cdc hop chdt benzopyranoid tir chi Ailanthus

Hai muoi chin hop chit (A180-A208) thudc loai benzopyranoid di duoc phan 1ap
14, canh va vo cua chi Ailanthus, trong do, 5 hop chét (A180, A181, A206-A208) dugc
phan 1ap tir 14 va canh ctia loai A. triphysa [51, 56, 57] va 24 hop chat (A182-A205) duoc
phan 1ap tir vo than va vo ré loai 4. altissima [59, 85-89] (Bang 1.10).

Bdng 1.10. Cac hop chit benzopyranoid tir chi Ailanthus

TT Tén chat B¢ phan Loai TLTK
A180 6-Methoxy-7-prenyloxycoumarin Canh A. triphysa  [51]
A181 Scopolin Canh A. triphysa  [56]
A182 Altissimacoumarin A Véthan A. altissima [85]
A183 Altissimacoumarin B Véthan A. altissima [85]
A184 Altissimacoumarin C Véthan A. altissima [86]
A185 Altissimacoumarin D Véthan A. altissima [86]
A186 Altissimacoumarin E Véthan A. altissima [86]
A187 Altissimacoumarin F Véthan A. altissima [86]
A188 Altissimacoumarin G Véthan A. altissima [59]
A189 Altissimacoumarin H Vo ré A. altissima  [87]
A190 Altissimacoumarin I Vo ré A. altissima [87]
A191 Altissimacoumarin J Vo ré A. altissima [87]
A192 Altissimacoumarin K Vo ré A. altissima [87]
A193 Altissimacoumarin L Vo ré A. altissima [87]
A194 Altissimacoumarin M Vo ré A. altissima [87]
A195 Altissimacoumarin N Vo ré A. altissima [87]
A196 Altissimacoumarin O Vo ré A. altissima [87]
A197 Altissimacoumarin P Vo ré A. altissima [88]
A198 Altissimacoumarin Q Vo ré A. altissima [88]
A199 Zantholin A Vo ré A. altissima [88]
A200 Ailanthuscoumarin Vo ré A. altissima  [88]
A201 Puberulin Voré A altissima [87]
A202 7-(3-Methyl-2-butenyloxy)-6-methoxy- Vo ré A. altissima [87]

coumarin
A203 (+)-7R,8R-Cleomiscosin A Vo ré A. altissima [89]
A204 (-)-75,85-Cleomiscosin A Vo ré A. altissima [89]
A205 Artelin Vo ré A. altissima  [87]
A206 Scopoletin La A. triphysa  [57]
A207 4,7-Dimethoxy-5-methylcoumarin Canh A. triphysa  [56]
A208 4,6,7-Trimethoxy-5-methylcoumarin Canh A. triphysa  [56]
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Hinh 1.11. Céu trac héa hoc cta cac benzopyranoid tir chi Ailanthus

1.2.2.6. Cdc hop chdt khdc tir chi Ailanthus

Ngoai cac 16p chat néu trén, mudi sau hop chit khic (A209-A224) duoc tim
thiy va phan 1ap tir chi Ailanthus. Trong d6, 6 hop chat (A209-A211 va A222-A224)
dugc phén 1ap tir canh va 13 loai 4. triphysa [56, 90], 10 hop chit (A212-A221) duoc
phan 1ap chi yéu tir vo than va vo ré loai 4. altissima [48, 61, 91-93] (Bang 1.11).
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Bdng 1.11. Céac hop chat khac tir chi Ailanthus

TT Tén chat B¢ phan Loai TLTK
A209 (-)-Pyrocatechuic acid Canh A. triphysa [56]
A210 Protocatechuic acid methyl ester Canh A. triphysa [56]
A211 (-)-Pyrocatechuic acid (4a—6)-pyrocatechuic Canh A. triphysa [56]
acid
A212 4-Hydroxy-N-(4-hydroxybutyl)-3- Vo ré A. altissima [91]
methoxybenzamide
A213 (5)-2-Hydroxy-4-methoxy-4-oxobutyl-4- Vo ré A. altissima (91]
hydroxy-3-methoxybenzoate
A214 2,6-Dimethoxyhydroquinone Véthan A. altissima [61]
A215 Antiarol Véthan A. altissima [61]
A216 4-Hydroxybenzaldehyde Vo than A. altissima [61]
A217 Gallic acid Vo ré A. altissima [92]
A218 4-0O-B-D-glucopyranosyl-3,5-dimethoxygallic Vo ré A. altissima (92]
acid
A219 4-Hydroxybenzoic acid Vo than A. altissima [48]
A220 Vanillic acid Véthan A. altissima [48]
A221 Trans-4(R)-hydroxyl-2-nonenoic acid Vo than  A. altissima [93]
A222 24-Dimethyl-7-0x0-4,7-dihydro-triazolo(3,2- La A. triphysa [90]
c)triazine
A223 lodobis(n,n-diisobutyldithiocarbamato)arsine La A. triphysa  [90]
A224 Squalene La A. triphysa [90]
COOH COOCH; o COOH 0
sulloul s Y Ionane
HOOC O OH H
OH
A209 A210 A211 OCH3 A212
COOH
H,CO OH H3CO
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Hinh 1.12. Céu trac héa hoc ctia cac hop chat khac tir chi Ailanthus
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1.2.3. Tinh hinh nghién civu vé hoat tinh sinh hoc ciia chi Ailanthus
1.2.3.1. Hoat tinh khang viém

Dich chiét ethanol tir vo cta loai A. altissima thé hién hoat tinh trc ché sy hinh
thanh cac pha cyclooxygenase-2 cua prostaglandin D trong t& bao Mast c6 ngudn
gdc tir tay xuwong phu thudc vao ndng d6 voi gia tri ICso 13 214,6 pg/ml va e ché san
sinh leukotriene Ca v6i gid tri ICso 12 25,7 pg/ml. Chudt man cam véi ovalbumin (mot
protein cé trong 10ng trang trimg ga) duoc diéu tri bang dudng udng véi dich chiét
ethanol trude khi dugc khi dung. Két qua cho thay, dich chiét nay lam giam sy xam
nhiém eosinophil (bach cau ai toan) vao duong thé va duoc thé hién qua eotaxin, IL-
4 vaIL-13 mRNA. Nhitng két qua nay cho thy hoat tinh khang viém cta 4. altissima
d6i v6i viem phdi do ovalbumin giy ra c6 thé xay ra mot phan thong qua viée 1am
giam céc cytokine TH2 va ban ghi eotaxin ciing nhu &rc ché cac chat trung gian giy
viém [94].

Mét bao céo diéu tra tac dung chéng viém cua dich chiét ethanol tir 14 A.
altissima (AAE) trén cac té bao than kinh dém nguyén phat dugc kich thich bai
lipopolysaccharide (LPS). Két qua cho thay, dich chiét ethanol ¢6 hoat tinh rc ché
hai enzyme iNOS (Inducible nitric oxide synthase) va COX-2 (Cyclooxygenase-2).
Ngoai ra, AAE con lam giam su sao chép lai ctia nhiéu chat trung gian gay viém, can
tro kha nang hoat dong NF-«kB va wrc ché hai extracellular signal-regulated kinase va
c-Jun N-terminal kinase ma khong can hoat hoa p38. Phan tich bang HPLC két hop
v6i pho khdi lugng cho thdy AAE bao gom ethyl gallate, quercetin va kaempferol,
cung véi luteolin, c6 dic tinh chdng viém va trc ché san sinh NO do LPS gay ra [95].
1.2.3.2. Hoat tinh khang khudn va khdng nam

Dich chiét methanol (95%) tir qua cta loai 4. altissima cho thiy hoat tinh
khang khuan ddi véi cac ching vi khuan E. coli, S. aureus, P. aeruginosa va S.
typhiuriun in vitro. Tuy nhién, hai hop chat A161 va A162 phan lap tir dich chiét nay
lai cho thay hoat tinh khang khuan vira phai di véi cac vi khuan nay [78].

Céc phan doan khéac nhau dugc phan lap tr dich chiét methanol cta vo than
kho lodi A. excelsa da dugc sang loc hoat tinh khang khuan bang cach thir nghiém
trén cac chung vi khuan B. subtilis, S. typhimurium, P. aeruginosa, E. coli va P.
cichorii. Két qua cho thay, phan doan ethyl acetate thé hién hoat tinh wc ché sy phat
trién trén tat ca cac ching vi khuan thtr nghiém [96].

Phan doan chloroform cua dich chiét methanol vé than loai 4. excelsa da dugc
thir nghiém hoat tinh khang ndm ddi véi ddi véi cac nAm nhu Aspergillus niger,
Aspergillus fumigatus, Penicillium frequentence, Penicillium notatum va Botrytis
cinerea. Két qua cho théy, phan doan nay thé hién hoat tinh kim ham va diét nim déi

v6i tit ca cac chung nim thtr nghiém [97].
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Céc hop chit A37, A39, Adl, A42 va A45-A48 phan 1ap duoc tr nhya cua
loi A. triphysa thé hién hoat tinh khang khuan yéu & nong d6 d thir nghiém (100 va
250 pg/ml) [50].

Dich chiét ethanol ctia A. triphysa thé hién hoat tinh khang khuan thong qua
phuong phép pha lodng trong méi trudng nudi cay. O ndng d6 thir nghiém 125 pg/ml
cho thay kha ning tc ché ddi voi Pseudomonas aeruginosa cia dich chiét ethanol
cao (OD 0,250 + 0,011 pg/ml). O ndéng do 500 pg/ml, dich chiét ethanol cho thiy
hoat tinh dang ké ddi véi Staphylococcus aureus (0,254 + 0,006 pg/ml) va hoat tinh
thap ddi voi Escherichia coli va Streptococcus pyogenes (lan luot 13 0,343 + 0,011
va 0,675 £ 0,026 pg/ml) [98].

Cac dich chiét khac nhau (n-hexane, chloroform, ethyl acetate, ethanol,
methanol va nudc) cua A. triphysa déu thé hién hoat tinh khang nam tt hon so véi
hoat tinh khang khuan. Trong d6, dich chiét ethanol thé hién hoat tinh khang nim
(khang lai Candida krusei) tai ndong do trc ché tdi thiéu (MIC) 1a thap nhat (0,0025
mg/ml) [99].
1.2.3.3. Hoat tinh chong oxy héa

Dich chiét methanol-nuéc 70% tir 14 A. triphysa thé hién hoat tinh chong oxy
hoa voi gid tri ICso 1a 5 pg/ml, thap hon d6i chimg duong a-tocopherol (ICso 12
ng/ml). Mat khac, dich chiét methanol tir 14 A. triphysa cho thay gié tri ICso 10 pg/ml,
gia tri ndy gan v&i d6i chimg a-tocopherol. Dich chiét methanol 70% trong nudc cla
A. triphysa thap hon so voi Camellia sinensis Linn., gom ca tra xanh (ICso 6,5 pug/ml)
va tra den (ICso 9,7 pg/ml) va Curcuma aromatica (ICso 12 pg/ml). Nhitng két qua
nay cho thay cac dich chiét déu co hoat tinh don gbc superoxide rat tét. Dua trén
nghién ctru, dich chiét 14 A. triphysa cho thay tiém ning duoc sir dung trong cac my
pham chéng 130 héa [100].
1.2.3.4. Hoat tinh gdy déc té bao ung thuw

Dich chiét methanol ctia A. triphysa khong thé hién hoat tinh gay doc té bao
trén tat ca cac dong té bao ung thu thir nghiém (gia tri ICso > 200 pg/ml) [101].

Dich chiét dichloromethane va dichloromethane-methanol (1/1, v/v) tir than
va vo thin ctia A. triphysa cho thiy hoat tinh wrc ché tot (63-90% & nong d6 30 mg/ml)
d6i voi bén dong té bao ung thu ¢ ngudi gdm ung thu gan (HepG2), ung thu phoi
(A549), ung thu duong mat (HuCCA-1) va té bao T-lympho khong két dinh (MOLT-
3) in vitro. Tuy nhién, khi thir nghiém hoat tinh gay ddc té bao ctia mét s6 hop chat
phan 1ap duoc tir loai nay, gdm cac chat A41, A44, A49-A51, A59, A63, A65, A66,
A78, A80, A83, A86-A92, A142 va A180 dén cic dong té bao ung thu, két qua khong
c6 hop chat nao duoc thir nghiém cho thiy hoat tinh giy doc té bao t6t. Hai
cycloapotirucallane A78 va A80 m¢6i phan 1dp duoc véi  khung
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tricyclo[4.3.1.0]decane khong c6 hoat tinh d6i v6i cac dong té bao trén (ICso > 50
mg/ml) [51].

Malabaricol (A41) phéan 1ap tir A. triphysa va mot s6 dan xuat dugc ban tong
hop tir hop chat nay dugc danh gia thir nghiém hoat tinh gay ddc tinh té bao dbi véi
dong té bao A549. Két qua cho thay malabaricol va mét s6 dan xuat déu thé hién hoat
tinh gdy doc té bao tdt. Gia tri ICso ctia malabaricol 13 10,91 pg/ml & ndng do e ché
t6i thiéu 10 uM tuong dwong véi dbi chimg doxorubicin (ICso 9,10 pg/ml) & cing
ndéng d6 [102].

Céc dich chiét khac nhau cta A. triphysa déu thé hién hoat tinh gay doc té bao
dang ké (p < 0,05) d6i voi dong té bao Vero (1a dong té bao duoc phan 1ap tir cac té
bao biéu mé than duoc dich chiét tir khi xanh chau Phi ). Dich chiét chloroform va
ethyl acetate ctia A. triphysa cho thiy doc tinh té bao & ndng do bat dau tir 5 va 20
ug/ml. Dich chiét chloroform ctia 4. triphysa thé hién doc tinh té bao cao nhét so véi
tat ca cac dich chiét di thir nghiém vi kha nang song cta té bao (67,7% + 2,30%) ghi
nhan & ndng do thap nhit dugc st dung (5 pg/ml). Kha niang gay doc tinh cua dich
chiét nay ciing duoc phan anh boi gia tri CCso = 9,7 + 0,4 pg/ml (ndng d6 gay doc -
chét) 50% té bao, 13 gia tri thap nhat trong sb tat ca cac dich chiét nghién ctru [99].

Céc hop chit A37, A39, Adl, A42 va A45-A48 phan lap duoc tir nhya cua
loai A. triphysa duoc thir nghiém vé doc tinh véi hdng cau (RBCs) va tit ca cac hop
chét (trir hop chat A48) déu it doc khi so sanh v6i hai ddi chimg polymyxin (4,99%)
va ampicillin (4,46%) & cung nong d6 100 pg/ml. Hop chat A48 dugc phat hién co
doc tinh (4,92%) va tuong duong v4i polymyxin. Diéu tha vi 13 A39 c6 ciu trac lién
quan dén A48 (md vong epoxy trong A48 thé hién trong A39) dugc phat hién 1 it
doc hai nhat (1,84%) [50].

1.2.4. Gidi thigu vé loai Ailanthus triphysa (Dennst.) Alston.

Loai Ailanthus triphysa (Dennst.) Alston (goi tat 1a 4. triphysa) con goi 14 But,
Bong xudc, Can thon, Thanh that, loai nay dugce (Dennst.) Alst. md ta khoa hoc dau
tién nam 1818. Theo trang web Plants of the World Online (2026) da thong ké 13 tén
dong danh cua loai nay la:

Adenanthera triphysa Dennst. (1818)

Ailanthus fauveliana Pierre ex Laness. (1886)

Ailanthus imberbiflora F.Muell. (1862)

Ailanthus imberbiflora var. macartneyi F.M.Bailey (1895)

Ailanthus kurzii Prain (1902)

Ailanthus malabarica DC. (1825)

Ailanthus philippinensis Merr. (1906)

Hebonga mollis Radlk. (1912)
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Hebonga obliqgua Radlk. (1912)

Hebonga siamensis Radlk. (1912)

Pongelion fauvelianum (Pierre ex Laness.) Pierre (1894)

Pongelion imberbiflorum (F.Muell.) Pierre (1894)

Pongelion malabaricum Pierre (1894)

Loai A. triphysa 13 thuc vat than gb 16n, cao khoang 15-20 m. L4 cay dang kép
16ng chim 1¢&, dai 40-60 cm, moc tip trung & gan ngon canh; 14 chét moc 1éch, phién
14 hoi cong hinh ludi liém, ¢o tir 6-17 cdp 14; cudng 14 c6 16ng, dai 5-7 mm, 14 gia co
mau d6; cum hoa moc thanh xim, xép thanh chuy ¢ k& 14, dai khoang 20-25 cm. Qua
hinh trdi xoan, c6 canh bao quanh, dai 4,5-8 cm, rong 1,5-2,5 cm, ca hai dau hoi tu.
Khia v6 qua thu dugc nhya mau do nau, mui thom, & An Do nguoi ta goi 1a matipaula,

khi d6t nhua téa ra mui thom dé chiu. Hat tron va det [35].

.: il . N ~‘ -

Hinh 1.13. Hinh anh loai Ailanthus triphysa (Dennst.) Alston

Loai A. triphysa thudng sinh trudng ¢ cac vung nui, rung thua hodc ram,
hodc ven duong. Trén thé gidi, A. triphysa phan bd chu yéu ¢ Chau A. O Viét
Nam, phat hién cdy moc hoang trong nhiing khu rirng cua cac tinh Phu Tho, Thanh
Héa, Nghé An, Ha Tinh [35]. Loai A. triphysa 1a mot loai cdy thudc quan trong co
nhiéu tac dung diéu tri nhu tri bénh ly, kho tiéu, ha sbt, viém phé quan [35, 50, 54,
103]. V6 ciia loai A. triphysa chira sap, mau nau do, tan trong nudc, c6 vi dang, dugc
dung nhu thude chita tdo bon [104]. Trong truong hop bi ran cin, 1& loai A. triphysa
duoc sir dung nhu mot loai thude giai doc [105].
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Tra ctru céc tai lidu nghién ctru nudc ngoai cho thy, co 17 cong trinh cong bd
nghién ctru vé thanh phan héa hoc va hoat tinh sinh hoc cua loai A. triphysa. Trong
d6, 12 cong trinh cong bd vé phan lap va xac dinh cdu trac hoa hoc ciia bay muoi
hop chat tir loai ndy, bao gom 10 hop chat alkaloid (A1-A6, A16, A17, A32 va
A36)[37, 38], 40 hop chét terpenoid (A37-A48, A49-A51, A59, A63-A66, A77-A96)
[50-57], 4 hop chét quassinoid (A97-A100) [38, 62], 3 hop chét steroid (A141-A143)
[56, 57], 2 hop chét flavonoid (A165 va A166) [57], 5 hop chat benzopyranoid (A180,
A181, A206-A208) [51, 56, 57] va 6 hop chat khac (A209-A211 va A222-A224) [56,
91]; 07 bao céo nghién ctru danh gid mot s6 hoat tinh sinh hoc cta loai A. triphysa,
nhu hoat tinh gay doc té bao ung thu [50, 51, 100, 102, 103], khang khuan [50, 99],
khang nidm [100] va chdng oxy héa [101]. Cac bao cao nghién ciru cho thiy, dich
chiét dichloromethane va dichloromethane-methanol (1/1, v/v) tir vo tir loai A.
triphysa thé hién hoat tinh trc ché t6t (63-90% ¢ ndng do 30 mg/ml) ddi voi bdn dong
té bao ung thu & ngudi HepG2, A549, HuCCA-1va MOLT-3 in vitro [51] va dich
chiét methanol 70% trong nudc tir 14 4. triphysa thé hién hoat tinh chéng oxy hoa véi
gid tri ICs0 14 5 pg/ml, thap hon ddi chimg dwong a-tocopherol (ICso 12 pg/ml) [101].
O Viét Nam, dén nay chua c6 cong trinh nghién ciru nao vé thanh phan héa hoc va

hoat tinh sinh hoc tir loai 4. triphysa.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
2.1.1. Loai C. buchananii

Mau 14 va qua cta loai Cryptolepis buchananii (cdy Sung dé) duoc thu hai tai
Dakrong, tinh Quang Tri vao thang 4 nam 2023 va dugc giam dinh bdi PGS. TS. Ninh
Khic Ban, Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. MAu tiéu
ban (NCCT-P144) duoc Iuu tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong ngh¢
Viét Nam.

‘ 7.
Hinh 2.1. L4 va qua loai Cryptolepis buchananii R.Br. ex Roem. & Schult.

2.1.2. Loai A. triphysa

Mau 14 ctia loai Ailanthus triphysa (Dennst.) Alston (cdy Thanh that) dugc thu
hai & Mé Linh, Vinh Phtic (nay la tinh Phii Tho) vao thang 4 nam 2024 va dugc giam
dinh bdi TS. Nguyén Thé Cuong, Vién Sinh hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Mau tiéu ban (NCCT-P155) duoc luu tai Vién Héa hoc, Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam.

i P

Hinh 2.2. L4 loai Ailanthus triphysa (Dennst.) Alston.
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2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp phén Igp cdc hop chit
2.2.1.1. Sdc ky 16p mong (TLC)

Séac ky 16p mong duoc thyuc hién trén ban mong trang sin DC-Alufolien 60
Fas4 (Merck 1,05715) va RP18 Fasas (Merck). Chat sau khi tién hanh sic ky duoc phat
hién bang dén tir ngoai ¢ hai budc séng 254 nm va 365 nm hodc dung thude thir 1a
dung dich H2SO4 5% duoc phun déu 1én ban mong, sau d6 sy kho roi ho ndng tir tir
dén khi hién mau.
2.2.1.2. Sdc ky ¢ét (CC)

Sac ky cot duoc tién hanh véi pha tinh 1a cac chat hap phu pha thuan Silica gel
va pha dao RP-18. Silica gel c6 kich c¢& hat 1a 40—63 pm (240-430 mesh). Pha dao C-
18 (RP-18, 150 um, YMC). Nhya trao d6i ion Diaion HP-20 (Mitsubishi Chem. Ind.
Co., Ltd.).
2.2.1.3. Phuong phdp sdc ki Iong hiéu ndng cao (HPLC)

Sic ky long hi¢u nang cao ban diéu ché (HPLC) duogc thyc hi¢n trén may
Agilent 1260, phong Nghién ctru cAu tric, Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam. Cot sit dung YMC J’sphere ODS-H80 (4 pm, 20 mm x 250
mm). Mau bom tu dong, tbc do dong 2,5 ml/phut. Chat duoc phat hién béng k¥ thuat
quang pho tir ngoai (DAD), st dung 4 budc song 205, 230, 254 va 280 nm. Dung moi

st dung chinh methanol, acetonitrile va nudc.

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

Céu tric hoa hoc cua cac hop chét phan lap duoc xac dinh béng cach su dung
cac phép xac dinh thong sb vat 1y va cac phuong phap phd hién dai két hop véi phan
tich sy tuong thich véi cac dir 1i€u trong tai li¢u tham khao tra ciru dugce. Cac phuong
phap pho hién dai bao gom:
2.2.2.1. Phé khéi lwong phdn gidi cao (HR-ESI-MS)

Phd khéi phan giai cao HR-ESI-MS duoc do trén mdy AGILENT 6530
Accurate Mass QTOF LC/MS cua Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.
2.2.2.2. Phé céng huong tir hat nhdan (NMR)

Ph6 NMR do trén may Bruker Avance III 600 MHz cua Vién Hoa hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam. Chét ndi chuan 1a TMS (Tetramethyl
Silan). Céc k¥ thuat phd cong hudng tir hat nhan duogc sit dung bao gdm: Phé cong
hudng tir hat nhan mot chidu: '"H-NMR, *C NMR; pho cong hudng tir hat nhan hai
chiéu: HSQC, HMBC, COSY va NOESY. Dung moi do 1a CD3OD hoac CDCls. Viéc
Iira chon dung méi do phu thudc vao ban chét cia timg mau chat duva trén nguyén tic:

dung méi phai hoa tan hoan toan miu do va khong che khuét cac tin hiéu phan tich.
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2.2.2.3. Phé hong ngoai (IR)

Pho IR do trén may Spectrum two FT-IR spectrometer tai Vién Hoa hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.
2.2.2.4. B¢ quay cuc ([a]p)

D0 quay cuc duoc do trén may do do phan cuc Jasco P-2000 tai Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
2.2.2.5. Po diém néng chay

Diém noéng chay duoc do trén may Kofler micro-hotstage ciia Vién Hoéa hoc,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
2.2.2.6. Phuwong phap xdc dinh duong

Nguyén tic: Cac hop chat duoc tién hanh thity phan cat dat mach dudng thanh
cac dudng don trong moi truong acid. Sau khi thuy phéan, phan dudng tach ra dugc
tinh ché bang sic ky sau dé tién hanh do do quay cuc réi so sanh véi do quay cuc
riéng tuong ing da cong bd cua chat chuan. Tir d6 xac dinh dugc cau hinh D/L cua
duong. Cac budc tién hanh nhu sau:

Céc hop chat CL1-CL7: Hoa tan 5,0 mg timng mau riéng biét vao trong 1,0 ml
dung dich HC1 2M (HCI trong dioxane/nudc ti 1€ 1/1, v/v) va gia nhiét & 80 °C trong 2
gi0. Sau d6 dé ngudi dung dich, rdi tién hanh dudi loai dung méi bang khi nito. Can thu
duoc dem hoa tan trong 1 ml nudc va chiét véi ethyl acetate (3 1an, mdi 1an 1ml), thu lay
16p nude. Lop nude sau d6 duoc trung hoa bang bac carbonat. Sau d6 loc loai bo phan
két tiia va dich loc dugc say kho bang khi nito. Pudng don duge x4c dinh bang phuong
phap sic ky 10p mong va so sanh v6i miu chuin, st dung hé dung moi ethyl
acetate/isopropanol/acetone/nudc (20/10/7/6, v/v/v/v) thu duge dudong D-glucose (1,1-
1,6 mg, R¢ = 0,40) va L-rhamnose (0,6-0,8 mg, Rr = 0,65). Tién hanh do d6 quay cuc
clia cac mau duong: D-glucose, [a]%: + 43,2 ~ + 48,4 (c 0,08, H,0) va L-rhamnose,
[a]%7:4+14,5 ~ +20,7 (c 0,05, H20), twong (g phu hop véi goc quay cuc cua dudng D-
glucose va L-rhamnose [106, 107]. Vi vay, co thé két luan phén duong trong cac hop
chat CL1-CL7 1a dudng D-glucose va L-rhamnose.

Céc hop chat CF1-CF4: Thuc hién phuong phép thuy phan acid twong tu nhu
néu ¢ trén thu duogc cac duong D-glucose (1,0-1,2 mg, R¢=0,40) va L-rhamnose (0,6-
0,9 mg, Rr=0,65). Sau d6 tién hanh do d6 quay cuc cta cac miu dudng: D-glucose
[a]37: +39,5 ~ +46,6 (c 0,08, H20) va L-rhamnose: [a]3’: +14,0 ~ +19,3 (c 0,05,
H>0), twong tg véi goc quay cuc ciia duong D-glucose va L-rhamnose chuan [106,
107]. Vi vy, c6 thé két luan phan duong trong cac hop chat CF1-CF4 1 duong D-

glucose va L-rhamnose.



39

2.2.3. Phwong phdp ddnh gid hoat tinh trc ché sw sin sinh NO

Phuong phép danh gia hoat tinh &rc ché su san sinh NO duoc thuc hién tai Phong
thtr nghiém sinh hoc, Vién Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Nguyén tic: Hoat tinh khang viém dugc danh gia thong qua tac dung trc ché cua
cac hop chét phan lap duoc dbi v6i su san sinh NO trong nhitng té bao RAW 264.7 dugc
kich thich voi lipopolysaccharides (LPS) [108, 109]. Nong d6 NO trong mdi truong
thuc nghiém dugc xdc dinh thong qua phan Gng Griess (sulfanilamide va N-1-
naphthylethylenediamine dihydrochloride trong méi truong acid). Phan tng dua trén su
tao phirc mau cta NO trong thi nghiém ¢ dang nitrite vi thude thir Griess. Str dung thiét
bi do su thay d6i mat do quang tai budc song 540 nm. Hoat tinh khang viém duoc tién
hanh sau khi kiém tra doc tinh ddi v6i té bao bang phuwong phap so mau MTT [110, 111].
2.2.3.1. Phuong phdp nudi cdy té bao in vitro

Cac té bao RAW 264.7 duge cung cép tir GS. TS. Domenico Delfino, Pai hoc
Perugia, Italia va dugc nudi cdy trong méi truong DMEM c6 chita 1,0 mM natri
pyruvate, 2,0 mM L-glutamine va 10,0 mM HEPES, ngoai ra bo sung 10% fetal
bovine serum (FBS). Céc té bao duoc ciy chuyén vao dia 96 giéng (ndng do 2 x 10°
té bao/giéng) va nudi trong ti 4m & 37°C trong mdi truong dm (5% CO2 va 95%
khong khi). Sau 24 gio i, mdi truong nudi cay duoc thay thé bang DMEM khéng ¢
FBS va 1 lién tuc trong 3 gio.
2.2.3.2. Phirong phdp xdc dinh khd nang irc ché san sinh NO ciia té bao macrophage
RAW 264.7

Té bao sau d6 dugc 0 miu nghién ctu ¢ cac ndng d6 khac nhau trong 2 gio
trudc khi duge kich thich san sinh yéu té NO bang LPS (10 pg/ml) trong 24 gio. Mot
s6 giéng khong dugc i mau ma chi st dung dung dich pha miu dugc coi 1a ddi ching
am. Trong khi d6i chimg dwong duoc sir dung 1a dexamethasone (Sigma) va cac chat
thtr duoc thuc hién & cac néng dé 100, 20, 4 va 0,8 uM.

Nitrite (NOy"), dugc xem la chi thi cho viéc tao NO, s€ dugc xac dinh nho bd
Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 13, 100 uL méi
truong nudi té bao (1 miu) duge chuyén sang dia 96 méi va duoc thém vao 100 uL
Griess reagent: 50 uL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va
50 uL 0.1% (w/v) N-1-naphthylethylenediamine dihydrochloride pha trong nudc.
Hon hop nay duoc 1 tiép & nhiét do phong trong 10 phut va ham luong nitrite s& duoc
do bang may microplate reader & budc song 540 nm. Moi trusng DMEM khong FBS
dugc st dung nhu giéng tring (blank). Ham lwong nitrite cta timg mau thi nghiém
duogc xac dinh nho vao dudng cong ham lugng chuan NaNO; va duge so sanh % voi

mau ching 4m (LPS).
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Kha niing e ché san sinh NO ctia mau dugc xé4c dinh nho cong thic :

o0 e chi = 10005 — TamLeonENO ()
o wc che = 0 ham hr(_)’ng NO (LPS)

2.2.3.3. Phwrong phdp xir Iy 56 liéu

Céc thi nghiém danh gia anh hudng cua cac hop chit phan 1ap duoc dén su san
sinh NO trong t& bao RAW 264.7 kich thich bai LPS duoc lip lai 3 lan dé dam bao
tinh chinh xac. Gia tri ICs (né)ng d6 tc ché 50% su hinh thanh NO) duoc xac dinh

nhd vao phan mém may tinh TableCurve 2Dv4.
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CHUONG 3. THUC NGHIEM VA KET QUA
3.1. Phan lap cac hop chiat

3.1.1. Phédn lap twr la cua loai C. buchananii

Mau 14 kho cta loai C. buchananii (CL) dugc nghién thanh bot thu duoc 3,4
kg bot kho. Bot kho dugce siéu am v6i methanol (3 1an X 10 1it/mdi 14n) trong 3 gid
thu duge dich chiét methanol. Dich chiét nay dugc cat thu hoi dung mo1 & ap suét
thép thu dugc 210 g can chiét MeOH. Can chiét MeOH duoc hoa tan trong 3 lit nudce
cét, sau d6 duoc chiét phan 16p bang cac dung mdi voi n-hexane, dichloromethane va
ethyl acetate. Cac dich chiét nay duoc cit co quay chin khong dé loai bo dung moi
thu duoc cic thanh phan cin chiét twong ung, n-hexane (CLH, 4.2 g),
dichloromethane (CLD, 8,5 g), ethyl acetate (CLE, 38,5 g) va 16p nudéc (CLW). Cac
phan doan nay dugc sang loc thém vé hoat tinh trc ché NO cua ching va chi c6 phan
doan CLW cho thiy tac dung dang ké véi ty 18 tre ché 1a 82,3% & ndong d6100 mg/ml.
Do d6, phan doan CLW duoc sdc ky trén ¢t Diaion HP-20, rtra giai gradient béng hé
dung m61 MeOH/H,0 (1/4, 1/1, 3/4 va 1/0, v/v) thu dugc bon phan doan, CLW1-
CLWH4, twong Gmg. Tién hanh kiém tra bang TLC, cac phan doan CLW1 va CLW4
déu thé hién hinh anh khéng rd rang, mo va cd vét dai chong 1ap nhau. Phan doan
CLW3 ¢6 hinh anh gan twong ty hinh anh ciia phan doan CLW2 nhung van khong
phan tach rd rang bang phan doan CLW2. Do d6, dé tranh phan lap trung lap, phan
doan CLW2 (21,4 g) duogc lua chon tiép tuc nghién ctru béng cach tién hanh sic ky
trén cot silica gel, rira giai gradient bang hé dung méi c6 d6 phan cuc ting dan
dichloromethane/methanol (25/1, 10/1, 5/1 va 1/1, v/v) thu duoc bén phan doan
CLW2A-CLW2D. Phan doan CLW2D (6,2 g) dugc sic ky trén cot pha dao YMC
RP-18, rira giai bang methanol/nudc (2,5/1, v/v) thu duoc bon phan doan nho hon,
CLW2D1-CLW2D4. Phan CLW2D2 (172 mg) dugc tinh ché trén c6t HPLC diéu
ché, rira giai bang acetonitrile 15% trong nudc thu dugc hop chat CL3 (15,2 mg, tr
= 42,4 phut). Phan CLW2D3 (185 mg) dugc tinh ché trén cot HPLC diéu ché, ria
giai bang acetonitrile 17% trong nudc thu dugce hop chat CL4 (13,8 mg, tr = 46,1
phut). Phan CLW2D4 (213 mg) dugc tinh ché trén c6t HPLC diéu ché, rira giai bang
acetonitrile 20% trong nudc thu dugc hai hop chat CL1 (12,4 mg, tr = 46,7 phut) va
CL2 (11,7 mg, tr = 49,9 phat). Phan doan CLW2B (5,7 g) duoc sic ky trén cot pha
dao YMC RP-18, rira giai bang methanol/nuéc (3,5/1, v/v) thu dugc bon phan doan
nho hon, CLW2B1-CLW2B4. Phan CLW2B1 (140 mg) dugc tinh ché trén c6t HPLC
diéu ché, rira giai bang acetonitrile 25% trong nudc thu duoc hop chat CL6 (17,3 mg,
tr = 53,6 phut). Phan CLW2B2 (256 mg) dugc tinh ché trén c6t HPLC diéu ché, ria
giai béng acetonitrile 22% trong nudc thu dugc hop chat CL7 (13,7 mg, tr = 51,5
phat). Phan CLW2B3 (186 mg) duoc tinh ché trén cot HPLC, rira giai bang
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acetonitrile 20% trong nudc thu dugc hop chat CLS (14,9 mg, tr = 47,3 phut). Phan

CLW2B4 (148 mg) dugc tinh ché trén cot HPLC diéu ch
20% trong nudc thu dugc hop chat CL8 (12,5 mg, tr
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3.1.2. Phédn ldp twr qua cua loai C. buchananii

Mau qua khé cta loai C. buchananii (CF) duoc nghién thanh bot (354 g). Bot
khé dugc siéu am voi methanol (3 1an, mdi 1an 1,5 lit, & 40 °C) trong 3 gio thu duoc
dich chiét methanol. Dich chiét nay dugc cét loai dung moi & 4p suét giam thu dugc
53 gcan chiét methanol. Vi lugng can chiét thu duoc tuong ddi it, nén sau khi kiém
tra qua sic ky TLC d tién hanh chi chiét pha 10ng/léng bang n-hexane va EtOAc ma
khong chiét thém CH,Cl, nita. Muyc tiéu wu tién lam gidu cac chét thong qua sic ky
coOt s€ hiéu qua hon. Vi vay, can chiét nay duoc hoa tan véi nudc va sau d6 dugce chiét
phan 16p 1an luot v6i hai dung moi n-hexane va ethyl acetate thu duoc céc dich chiét
tuong tng. Cac dich chiét nay duoc cat cd quay chan khong dé loai dung moéi thu
duoc cac thanh phﬁn can n-hexane (CFH, 4,2 g), can ethyl acetate (CFE, 10,3 g) va
16p nude (CFW). Phan doan CFE (10,3 g) dugc sic ky trén cot pha ddo YMC RP-18
va rira giai bang methanol/nuéc (10/1, v/v) thu duge bon phan doan CFE1-CFE4.
Phan doan CFE2 (2,3 g) tiép tuc duoc phan 1ap trén cot silica gel, rira giai bang hé
dung moi n-hexane/ethyl acetate (5/1, v/v) thu dugc ba phan doan nho hon CFE2A-
CFE2C. Phan CFE2B (146 mg) duoc tinh ché trén cot HPLC diéu ché, rira giai bang
acetonitrile 35% trong nudc thu dugc hai hop chat CF5 (6,7 mg, tr = 43,1 phuat) va
CF7 (6,2 mg, tr = 45,7 phut). Phan doan CFE3 (1,7 g) dugc sdc ky trén cdt silica gel,
rira giai bang hé dung moi n-hexane/acetone (5/1, v/v) thu duoc ba phan doan nho
hon CFE3A-CFE3C. Phian CFE3B (115 mg) dugc tinh ché trén c6t HPLC diéu ché,
rira giai bang acetonitrile 33% trong nuéc, thu dugc hop chat CF8 (7,2 mg, tr = 46,3
phut). Phan doan CFE4 (2.5 g) dugc sic ky trén cot silica gel, rira giai bang hé dung
moi n-hexane/ethyl acetate (6/1, v/v) thu duoc bon phan doan nho hon CFE4A-
CFE4D. Phan CFE4C (228 mg) dugc tinh ché trén cot HPLC diéu ché, ria giai bang
acetonitrile 37% trong nudc thu dugc hai hop chit CF6 (8,1 mg, tr = 44,7 phat) va
CF9 (5,8 mg, tr = 48,4 phut). Sau khi kiém tra bang TLC, 16p nuéc (CFW) duoc
phan tach trén sic ky trén cot Diaion HP-20, rira giai bang nudc dé loai bo duong,
sau do rira giai gradient bang hé dung moéi methanol/nude (1/4, 1/1, 3/4 va 1/0, v/v)
thu dugc bbn phan doan, gdm CEW1 (2,3 g), CFW2 (2,2 g), CFW3 (3,5 g) va CFW4
(4,1 g) twong tmg. Phan doan CFW2 (2,2 g) duoc sac ky trén cot silica gel, rira giai
bang hé dung méi dichloromethane/methanol (6/1, v/v) thu duoc ba phan doan nho
hon CFW2A-CFW2C. Phan CFW2B (236 mg) duoc tinh ché trén cot HPLC diéu
ché, rira giai bang acetonitrile 20% trong nudc, thu dugc hai hop chat CF3 (7,4 mg,
tr = 38,9 phut) va CF4 (8,2 mg, tr = 40,1 phut). Phan doan CFW3 (3,5 g) duoc sic
ky trén cot silica gel, rira giai bang hé dung méi dichloromethane/methanol (8/1, v/v),
thu dugc ba phan doan nho hon CFW3A-CFW3C. Phan CFW3B (183 mg) dugc tinh
ché trén cot HPLC diéu ché, rira giai bang acetonitrile 22% trong nudc, thu duoc hai
hop chat CF2 (8,5 mg, tr = 41,8 phut) va CF1 (8,5 mg, tr = 45,7 phiit).
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3.1.3. Phédn ldp twr ld cua loai A. triphysa

Mau 14 kho cta loai A. triphysa (AT) dugc nghién thanh bot (7,8 kg). Bot 14
khé duogc chiét siéu am bang methanol (3 1an x 20 lit/lan) trong 10 gid, gop cac dich
chiét lai thu duoc dich chiét methanol. Dich chiét nay dugc cit ¢d quay thu hoi dung
moi & ap suét thép thu duogc 483 g can chiét methanol. Cin methanol dugc hoa tan
trong nudc va sau d6 duoc chiét phan 16p l1an luot véi dichloromethane va ethyl
acetate. Cac dich chiét nay dugc cit ¢ quay chan khong dé loai bo dung moéi thu
dugc cac thanh phan cin tuong Gmg, dichloromethane (ATD, 100,2 g), ethyl acetate
(ATE, 174,5 g) va 16p nudc (ATW). Phan doan ATD cho thay tc ché san sinh NO
dang ké trén té bao RAW 264.7 duoc kich thich bang LPS va duoc nghién ciru thém
vé hoa thuc vat (tc ché 75% ¢ ndng do 100 mg/ml). Phan doan ATD duoc sic ky
trén cot silica gel, rira giai gradient bang hé dung méi c6 d6 phan cuc ting dan
dichloromethane/methanol (100/0, 20/1, 10/1, 5/1, 1/1 va 1/2, v/v) thu dugc sau phan
doan twong tmg 13 ATD1-ATD6. Phan doan ATD3 (21 g) dugc sic ky trén cot silica
gel, rira giai bang hé dung méi dichloromethane/acetone (9/1, v/v) thu duoc chin phan
doan nho hon, ATD3A-ATD3I. Phan ATD3B (277 mg) dugc tinh ché trén cot HPLC
diéu ché, rira giai bang acetonitrile 95% trong nudc thu duoc ba hop chat AT4 (5,6
mg, tr = 42,7 phut), AT6 (36,2 mg, tr = 72,2 phat) va AT3 (3,2 mg, tr = 75,1 phut).
Phan ATD3C (164 mg) duoc tinh ché trén c6t HPLC diéu ché, rira giai bang methanol
85% trong nudc thu duoc hai hop chat AT1 (3,6 mg, tr = 38,9 phat) va AT2 (4,5 mg,
tr = 40,3 phut). Phan ATD3D (121 mg) duoc tinh ché trén cot HPLC diéu ché, rira
giai bang acetonitrile 98% trong nudc thu dugc hop chat AT5 (14,1 mg, tr = 74,4
phat). Phan ATD3E (230 mg) duoc tinh ché trén cot HPLC diéu ché, rira giai bang
methanol 90% trong nudc thu duoc hai hop chit AT7 (24,4 mg, tr = 36,9 phut) va
ATS8 (41,1 mg, tr = 42,7 phuat). Phan doan ATDS (17 g) dugc phan lap trén cot silica
gel rira giai bang hé dung moi dichloromethane/acetone (5/1, v/v) thu dugc bay phan
doan nho hon, ATD5A-ATD5G. Phan ATD5D (320 mg) duoc tinh ché trén cot
HPLC diéu ché, rira giai bang acetonitrile 90% trong nudc thu dugc hop chat AT9
(66,5 mg, tr = 31,5 phat). Phan ATD5G (187 mg) duoc tinh ché trén cot HPLC diéu
ché, rira giai bang acetonitrile 98% trong nudc thu dugc hop chat AT10 (27,9 mg, tr
= 35,2 phut).
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3.2. Thong s6 vat Iy va dir kién pho ciia cac hop chat phan lap dwoe
3.2.1. Loai C. buchananii
3.2.1.1. Hop chat CL1: Cryptobuchanoside A (hop chdt m&i).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [l : +58,1 (c
= 0,05, MeOH). Pho HR-ESI-MS: m/z 1155,5401 [M+3CI];, tinh toan Iy thuyét cho
cong thirc [CssHss024*°C1]: 1155,5359; m/z 1119,5568 [M-HJ, tinh toan 1y thuyét
cho cong thirc [Cs4sHs7024]: 1119,5593. Phd IR (KBr) vimax (cm™): 3401, 2930, 1736,
1639, 1480, 1075, 1029. Cong thirc phan tir: CssHssO24 (M = 1120). S6 lidu phd 'H
NMR (CDsOD, 600 MHz) va *C NMR (CDsOD, 150 MHz): xem Bang 4.1.
3.2.1.2. Hop chat CL2: Cryptobuchanoside B (hop chdt méi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]}: +67,2 (c
= 0,05, MeOH). Phd HR-ESI-MS: m/z 1155,5354 [M+3CI], tinh toan Iy thuyét cho
cong thic [CsaHss02433Cl]: 1155,5359; m/z 1121,5711 [M+H]", tinh toan 1y thuyét
cho cong thirc [CssHsoO24]": 1121,5738; m/z 1143,5559 [M+Na]", tinh toan Iy thuyét
cho cong thitc [CssHssO24Na]*: 1143,5558. Phd IR (KBr) vmax (cm™): 3368, 2937,
1752, 1654, 1458, 1075, 1029. Cong thirc phan tir: CssHgsO24 (M = 1120). S lidu
ph6 "H NMR (CD;OD, 600 MHz) va '*C NMR (CDsOD, 150 MHz): xem Béang 4.2.
3.2.1.3. Hop chat CL3: Cryptobuchanoside C (hop chdt méi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]h: +45,8 (c
= 0,05, MeOH). Phd HR-ESI-MS: m/z 1317,5852 [M+33CI], tinh toan Iy thuyét cho
cong thic [CooHosO203Cl]: 1317,5888; m/z 1283,6297 [M+H]", tinh toan 1y thuyét
cho cong thirc [CeoHooO20]": 1283,6267; m/z 1305,6044 [M+Na]", tinh toan Iy thuyét
cho cong thitc [CeoHosO20Na]*: 1305,6086. Phd IR (KBr) vmax (cm™): 3406, 2920,
1737, 1638, 1464, 1074, 1028. Cong thirc phan tir: CeoHosO20 (M = 1282). S liéu
phé "H NMR (CD;OD, 600 MHz) va '*C NMR (CDsOD, 150 MHz): xem Béang 4.3.
3.2.1.4. Hop chat CL4: Cryptobuchanoside D (hop chdt m&i).

Chat c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]y: +47,2 (c =
0,05, MeOH). Phd HR-ESI-MS: m/z 1139,5412 [M+33CI], tinh toan 1y thuyét cho cong
thirc [Cs4Hss023>*Cl1]: 1139,5410; m/z 1103,5663 [M-HT, tinh toan 1y thuyét cho cong
thirc [Cs4sHs7023]": 1103,5644; m/z 1149,5662 [M+COOH], tinh toan 1y thuyét cho
cong thirc [CssHgoOas]: 1149,5698. Phd IR (KB) Vinax (cm™h): 3401, 2929, 1738, 1639,
1460, 1076, 1029. Cong thirc phan tir: Cs4HgsOo3 (M = 1104). S6 liéu phd 'H NMR
(CD30D, 600 MHz) va '*C NMR (CD3;0D, 150 MHz): xem Bang 4.4.
3.2.1.5. Hop chat CL5: Cryptobuchanoside E (hop chat mdi).

Chat c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [¢]2: +51,2 (c
= 0,05, MeOH). Phd HR-ESI-MS: m/z 993,4829 [M-+3CI], tinh toan 1y thuyét cho
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cong thitc [CasH78019*°Cl]: 993,4831; m/z 1003,5069 [M+COOH], tinh toan ly
thuyét cho cong thirc [CaoH79021]: 1003,5119; m/z 981,5028 [M+Na]*, tinh toan 1y
thuyét cho cong thirc [CasH7s019Na]*: 981,5030; m/z 976,5454 [M+NH4]*, tinh toan
1y thuyét cho cong thirc [CasHs2019N]*: 976,5476. Pho IR (KBr) Vinax (cm'): 3411,
2933, 1742, 1655, 1452, 1075, 1030. Cong thirc phan tir: CasH7sO019 (M = 958). S6 lidu
phé '"H NMR (CD;0D, 600 MHz) va 3C NMR (CDsOD, 150 MHz): xem Bang 4.5.
3.2.1.6. Hop chat CL6: Cryptobuchanoside (hop chat méi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]}): +67,2 (c
= 0,05, MeOH). Pho HR-ESI-MS: m/z 1155,5308 [M+3CI];, tinh toan 1y thuyét cho
cong thic [CsaHgs0243Cl]: 1155,5359; m/z 1121,5723 [M+H]*, tinh toan 1y thuyét
cho cong thirc [CssHso024]": 1121,5738; m/z 1143,5572 [M+Na]", tinh toan 1y thuyét
cho cong thirc [CssHssO24Na]*: 1143,5558. Phd IR (KBr) vmax (cm™): 3401, 2925,
1736, 1653, 1450, 1075, 1029. Cong thitc phan tir: CssHssO24 (M = 1120). S lidu
phé '"H NMR (CD;OD, 600 MHz) va '*C NMR (CDsOD, 150 MHz): xem Béng 4.6.
3.2.1.7. Hop chat CL7: Cryptobuchanoside G (hop chdt m&i).

Chat c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [«]2 : +74.8 (c
= 0,05, MeOH). Pho HR-ESI-MS: m/z 993,4825 [M+33CI], tinh toan 1y thuyét cho
cong thirc [CasH78019*°CI]: 993,483 1; m/z 981,5022 [M+Na]", tinh toan ly thuyét cho
cong thirc [CasH7s019Na]*: 981,5030. Pho IR (KBr) vimax (cm™): 3401, 2929, 1737,
1639, 1458, 1075, 1032. Cong thirc phan tir: CasH7s019 (M = 958). S liéu phd 'H
NMR (CD30D, 600 MHz) va 3C NMR (CD;OD, 150 MHz): xem Bang 4.7.
3.2.1.8. Hop chat CL8: 3-O-f-D-Glucopyranosylasiatic —acid 28-O-o-L-
rhamnopyranosyl-(1—2)-p-D-glucopyranosyl ester.

Chat c6 dang bot vo dinh hinh khong mau. Cong thire phan tir: CasH7s019 (M
=958). S6 liéu phé "H NMR (CDsOD, 600 MHz) va '3*C NMR (CD;OD, 150 MHz):
xem Bang 4.8.
3.2.1.9. Hop chdt CF1: Uncargenin C 28-O-a-L-rhamnopyranosyl-(1—2)-p-D-
glucopyranosyl ester (hop chdt méi).

Chat c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [«]2: +22,1 (c
= 0,1, MeOH). Phd HR-ESI-MS: m/z 831,4301 [M+33CI], tinh toan 1y thuyét cho
cong thirc [Ca2HesO143°Cl]: 831,4303; m/z 795,4542 [M-HJ, tinh toan 1y thuyét cho
cong thire [Ca2He7014]: 795,4536; m/z 814,4955 [M+NH4]*, tinh toan 1y thuyét cho
cong thitc [C42H72NO14]": 814,4947; m/z 819,4507 [M+Na]*, tinh toan 1y thuyét cho
cong thirc [C42HesO14Na]*: 819,4501. Pho IR (KBr) vmax (cm™'): 3403 (broad), 2928,
1749, 1461, 1061, 1029. Cong thirc phan tir: C42HesO14 (M = 796). S6 lidu phd 'H
NMR (CD;0D, 600 MHz) va '3C NMR (CDsOD, 150 MHz): xem Bang 4.9.



49

3.2.1.10. Hop chdt CF2: 3-O-B-D-Glucopyranosyluncargenin C 28-O-a-L-
rhamnopyranosyl-(1— 2)-B-D-glucopyranosyl ester (hop chit méi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]}) : +24,6 (c
= 0,1, MeOH). Phd HR-ESI-MS: m/z 993,4828 [M+3CI];, tinh toan 1y thuyét cho
cong thire [CasH7s0103°C1]: 993,483 1; m/z 981,5086 [M+Na]*, tinh toan 1y thuyét cho
cong thirc [CasH7s010Na]*: 981,5030. Pho IR (KBr) vimax (cm™): 3401 (broad), 2941,
1736, 1638, 1460, 1066, 1028. Cong thirc phan tir: C4sH7s010 (M = 958). S liéu phd
"H NMR (CDsOD, 600 MHz) va '3C NMR (CD3;O0D, 150 MHz): xem Bang 4.10.
3.2.1.11. Hop chit CF3: 3-O-B-D-Glucopyranosyl-(1—6)--D-glucopyranosyl-
6p,23-dihydroxyursolic acid 28-0-a-L-rhamnopyranosyl-(1—2)--D-
glucopyranosyl ester (hop chdt méi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]}) : +26,2 (c
= 0,1, MeOH). Phé HR-ESI-MS: m/z 1155,5347 [M+*°CI], tinh toan 1y thuyét cho
cong thirc [CsaHss02433Cl]: 1155,5359; m/z 1143,5550 [M+Na]", tinh toan 1y thuyét
cho cong thirc [CsaHssO24Na]*: 1143,5558. Phd IR (KBr) vimax (cm™): 3400 (broad),
2919, 1736, 1643, 1456, 1075. Cong thirc phan tir: CssHssOa4 (M = 1120). S liéu
phé '"H NMR (CD;OD, 600 MHz) va 3*C NMR (CD;OD, 150 MHz): xem Béang 4.11.
3.2.1.12. Hop chat CF4: 3-O-$-D-Glucopyranosyl-(1—2)--D-
glucopyranosylasiatic acid 28-O-o-L-rhamnopyranosyl-(1—2)-f-D-glucopyranosyl
ester (hop chdt mdi).

Chét c6 dang bot vo dinh hinh khong mau. Do quay cuc riéng [a]): +27,4 (c
= 0,1, MeOH). Phé HR-ESI-MS: m/z 1155,5362 [M+*°CI], tinh toan 1y thuyét cho
cong thirc [CsaHss02433Cl]: 1155,5359; m/z 1143,5631 [M+Na]", tinh toan 1y thuyét
cho cong thitc [CssHssO24Na]*: 1143,5558. Phd IR (KBr) vmax (cm™): 3381, 2923,
1744, 1643, 1452, 1079, 1035. Cong thirc phan tir: CssHgsO24 (M = 1120). S liéu
phé '"H NMR (CD;0D, 600 MHz) va *C NMR (CD;OD, 150 MHz): xem Bang 4.12.
3.2.1.13. Hop chdt CF5: Asiatic acid

Chét c6 dang bot khong mau. Nhiét d6 nong chay: 323-327 °C. Cong thirc
phan tir: C30HasOs (M = 488). S6 liéu phd 'H NMR (CD;OD, 600 MHz) va *C NMR
(CDs0D, 150 MHz): xem Bang 4.13.
3.2.1.14. Hop chat CF6: 20,3B,23-Trihydroxyolean-11,13(18)-dien-28-oic acid

Chét c6 dang bot khong mau. Nhiét d6 nong chay: 265-268 °C. Cong thirc
phan tir: C30Ha0s (M = 486). S6 liéu phé "H NMR (CD;0D, 600 MHz) va '*C NMR
(CDs0D, 150 MHz): xem Bang 4.14.
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3.2.1.15. Hop chat CF7: Arjunolic acid

Chét ran khong mau. Nhiét do néng chay: 251-253 °C. Cong thirc phén tu:
C30H4s05 (M = 488). S liéu phdé 'H NMR (CD30D, 600 MHz) va '*C NMR (CDsOD,
150 MHz): xem Bang 4.15.
3.2.1.16. Hop chdt CF8: 6-Hydroxyarjunolic acid

Chét rén khong mau. Nhiét do néng chay: 335-338 °C. Do quay cuc riéng [a]5
:+36,4 (¢ = 0,8, MeOH). Cong thirc phan tir: C30HasOs (M = 504). S liéu phé 'H NMR
(CDs0D, 600 MHz) va '*C NMR (CD;0D, 150 MHz): xem Bang 4.16.
3.2.1.17. Hop chdt CF9: Actinidic acid

Chit rén khéng mau. Do quay cuc riéng [a]5 : +102 (¢ = 0,1, MeOH). Cong
thire phan tir: C30HasOs (M = 486). S6 liéu pho 'H NMR (CDs;OD, 600 MHz) va '*C
NMR (CDs0OD, 150 MHz): xem Bang 4.17.
3.2.2. Loai A. triphysa
3.2.2.1. Hop chat ATI: Ailantriphysa A (hop chdt m&i).

Chat ran khong mau, nhiét do néng chay: 175-177 °C. D6 quay cuc riéng [l :
-7,5 (¢ = 0,1, MeOH). Phé HR-ESI-MS: m/z 503,3745 [M-HT, tinh toan Iy thuyét cho
cong thirc [C31Hs10s]: 503,3742. Pho IR (KBr) Vimax (cm™): 3309, 2917, 1730, 1709,
1469, 1180, 1062. Cong thirc phan tir: C31Hs20s (M = 504). S6 lidu phd 'H NMR
(CDCl3, 600 MHz) va *C NMR (CDCls, 150 MHz): xem Béang 4.18.
3.2.2.2. Hop chat AT2: Ailantriphysa B (hop chdt m&i).

Chét ran khong mau, nhiét do néng chay: 181-183 °C. D¢ quay cyc riéng [a]%
: 9.4 (¢ = 0,1, MeOH). Ph6é HR-ESI-MS: m/z 487,3818 [M-HJ, tinh toan 1y thuyét
cho cong thirc [C31Hs104]: 487,3793; m/z 523,3555 [M+3°CI], tinh toan 1y thuyét
cho cong thirc [C31Hs520433Cl]: 523,3560. Phd IR (KBr) vimax (cm™): 3235, 2917,
1730, 1469, 1180, 1047. Cong thic phan tir: C31Hs204 (M = 488). S6 liéu pho 'H
NMR (CDCls, 600 MHz) va '3C NMR (CDCls, 150 MHz): xem Bang 4.19.
3.2.2.3. Hop chat AT3: Ailantriphysa C (hop chdt mdi).

Chat ran khong mau, nhiét do nong chay: 171-173 °C. D¢ quay cuc riéng [a]> :
-15,6 (¢ = 0,1, MeOH). Pho HR-ESI-MS: m/z 507,3610 [M+3*CIJ, tinh toan 1y thuyét
cho cong thirc [C31H520533Cl]: 507,3610. Pho IR (KBr) vinax (cm™): 3409, 2919, 1730,
1708, 1467, 1380, 1153, 1069. Cong thirc phan tir: C31Hs203 (M = 472). S6 liéu phd
"H NMR (CDCls, 600 MHz) va '3C NMR (CDCl3, 150 MHz): xem Bang 4.20.
3.2.2.4. Hop chat AT4: Ailantriphysa D (hop chdt m&i).

Chét ran khong mau, nhiét d6 nong chay: 176-178 °C. P9 quay cuc riéng [aly
: -14,7 (¢ = 0,1, MeOH). Phé HR-ESI-MS: m/z 507,3612 [M+3CI], tinh toan ly
thuyét cho cong thire [C31Hs20333Cl]: 507,3610. Pho IR (KBr) vimax (cm™): 3391,
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2970, 1708, 1465, 1075. Cong thirc phan tir: C31Hs:03 (M = 472). S6 liéu pho 'H
NMR (CDCls, 600 MHz) va '3C NMR (CDCls, 150 MHz): xem Bang 4.21.
3.2.2.5. Hop chat ATS5: 248, 25-dihydroxytirucall-7-en-3-one

Chét ran khong mau, nhiét 46 néng chay 186-188 °C. Cong thirc phan tu:
C30Hs003 (M = 458). S liéu phd '"H NMR (CDCls, 600 MHz) va '3C NMR (CDCls,
150 MHz): xem Bang 4.22.
3.2.2.6. Hop chat AT6: Phellochin

Chat ran khong mau, nhiét o néng chay: 171-174 °C. Po quay cuc riéng []>
: -84.4 (¢ = 0,1, MeOH). Cong thirc phan tir: C31Hs204 (M = 488). Sb liéu phd 'H
NMR (CDCls, 600 MHz) va 3C NMR (CDCls, 150 MHz): xem Bang 4.23.
3.2.2.7. Hop chat AT7: Hispidol B 25-methyl ether

Chat ran khong mau, nhiét dd nong chay: 222-224 °C. P9 quay cuc riéng [a]
: -65,9 (¢ = 0,1, MeOH). Cong thirc phan tir: C31Hs404 (M = 490). S6 liéu pho 'H
NMR (CDCls, 600 MHz) va '3C NMR (CDCls, 150 MHz): xem Bang 4.24.
3.2.2.8. Hop chat AT8: Meliasenin G

Chét dang dau khong mau. Po quay cuc riéng [@]5 : +10,8 (¢ = 0,1, MeOH).
Cong thirc phan tir: C30Ha04 (M = 454). S6 liéu phé "H NMR (CDCls, 600 MHz) va
13C NMR (CDCls, 150 MHz): xem Bang 4.25.
3.2.2.9. Hop chat AT9: 21-O-Methyltoosendanpentol

Chét ran khong mau, nhiét d§ nong chay: 105-107 °C. B¢ quay cuc riéng [a];
: -51,8 (¢ = 0,1, MeOH). Cong thirc phan tir: C31Hs206 (M = 520). S6 liéu ph6 'H
NMR (CDCls, 600 MHz) va '3C NMR (CDCls, 150 MHz): xem Béang 4.26.
3.2.2.10. Hop chdt AT10:. Agladupol A

Chat ran khong mau, nhiét d6 néng chay: 106-108 °C. P9 quay cuc riéng []?
: 35,1 (¢ = 0,1, MeOH). Cong thirc phan tir: C31Hs206 (M = 520). S6 liéu pho 'H
NMR (CDCls, 600 MHz) va 3C NMR (CDCls, 150 MHz): xem Bang 4.27.

3.3. Két qua thir hoat tinh trc ché sy san sinh nitric oxide ctia cic hgp chat phan
lap dwoc tir loai C. buchananii va A. triphysa

Céc hop chét sach da phan lap duoc tién hanh danh gia sang loc hoat tinh trc
ché san sinh NO trén dong té bao RAW 264.7 duoc kich thich v6i LPS theo phuong
phép mo ta trong muc 2.2.3.

Nbng d6 NO trong mdi trudng thuc nghiém duoc xac dinh thong qua phan tng
Griess. Két qua thir nghiém dugc néu cu thé trong cac bang 3.1 + 3.4.
3.3.1. Hoat tinh irc ché NO ciia cdc hgp chit phén Igp tiv loai C. buchananii

Két qua thir hoat tinh trc ché sy san sinh NO cuia cac hop chat (CL1-CLS8 va
CF1-CF9) phan lap dugc tir loai C. buchananii thé hién & Bang 3.1 va Bang 3.2:
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Bdng 3.1. Anh huong trc ché san sinh NO theo nong d6 cia CL1-CL8 va CF1-CF9

Nongdd Hop % weché , . . .  Hop % trcché % té bao
: -, téb . p
(M)  chét NO % tebaosong - < NO séng
100 98,24+ 0,98 99,76 + 0,95 91,95 +2,03 99,31+ 0,37
20 41,85+ 1,12 101,49 + 1,00 33,04+ 1,22 100,76 + 1,47
CL1 CF1
4 18,41 + 1,54 12,33 + 0,69
0,8 3,52+ 0,16 1,94 + 0,13
100 92,16+ 1,58 98,22+ 1,57 99,74 +2,94 98,24 + 1,58
20 20,74 £2,00 98,31+ 0,89 44,93 £ 1,64 101,13 + 1,37
CL2 CF2
4 10,68 + 0,43 11,76 + 0,20
0,8 2,76 + 0,22 1,76 + 0,18
100 81,09 +2,12 99,32+ 1,17 92,95+ 1,76 92,79 + 2,57
20 19,96+ 1,97 100,06 + 1,65 51,84+ 1,69 95,77 + 1,04
CL3 CF3
4 9,78 + 1,26 15,18 + 0,86
0,8 2,53 + 0,29 4,49 + 0,42
100 86,39 £2,47 99,42+ 1,34 99,12 +2,02 100,02 + 1,03
20 24,95+ 1,86 102,70 + 1,98 43,61 £1,22 100,21 + 1,50
CL4 CF4
4 11,34 + 1,58 22,91 + 0,96
0,8 3,46 + 0,24 10,31 + 0,48
100 82,27 £2,47 100,02 + 1,12 93,70 + 0,89 92,89 + 0,53
20 20,21 £1,83 101,06 + 2,52 74,45+ 1,02 94,65+ 0,37
CL5 CF5
4 10,35 + 1,03 27,75+ 1,22
0,8 2,68 +0,23 3,04 + 0,44
100 96,04 + 1,88 97,43 + 0,07 96,92 + 2,64 99,86 + 2,67
20 19,38 £ 1,69 100,00 + 1,84 45,81 +1,91 101,02 + 1,37
CL6 CF6
4 9,69 + 0,64 21,15+ 0,69
0,8 2,20 + 1,02 2,86+ 0,15
100 81,44 +2,82 97,18 + 1,40 94,27 3,63 100,99 + 0,20
20 35,67+ 1,35 101,37+ 0,10 51,98+ 1,69 101,39+ 1,64
CL7 CF7
4 13,40 + 2,13 21,15+ 0,88
0,8 3,38 +2,08 2,20+ 0,11
100 94,27 +3,63 100,99 + 0,20 95,06 +2,67 98,73 +2,12
20 51,98+ 1,69 101,39+ 1,64 52,38 £2,14 99,28 +2,01
CLS CF8
4 21,15 £ 0,88 22,09 + 0,58
0,8 2,20+ 0,11 3,57 +0,14
100 89,28 +2,13 91,42 + 1,39 91,67+ 1,82 96,37 +2,17
20 53,55+ 1,38 100,60 + 1,19 4824+ 1,69 98,82+ 1,58
Dex? CF9
4 41,40 + 0,97 16,25 + 0,69
0,8 33,42 £ 0,57 5,02 + 0,48

“Poi chimg dwong Dexamethasone
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Bang 3.2. Gia tri ICso trc ché san sinh NO ctia CL1-CL8 va CF1-CF9

Hop chit ICso (uM) Hop chit ICso (uM)
CL1 26,72 + 0,99 CF1 37,57+ 1,88
CL2 52,24 + 3,09 CF2 26,04 + 1,45
CL3 58,54 + 3,28 CF3 20,55+ 0,35
CL4 49,19 £2.28 CF4 25,37+ 1,36
CL5 56,86 + 3,56 CF5 8,91 £0,36
CL6 52,53 +2,73 CFé6 22,69 + 1,58
CL7 38,15+2,39 CF7 18,78 £ 0,96
CLS8 18,79 + 0,95 CF8 19,21 + 0,83
Dexamethasone® 14,05+ 1,17 CF9 22,01 £0,72

“Poi chitng dirong
3.3.2. Hoat tinh irc ché NO ciia cdc hgp chit phén Igp tiv loai A. triphysa
Két qua thir hoat tinh ¢ ché sy san sinh NO cua cac hgp chat (AT1-AT10)
phan 1ap duoc tir lodi A. triphysa thé hién ¢ Bang 3.3 va Bang 3.4.

Bdng 3.3. Anh huong tic ché san sinh NO theo ndng do ctia AT1-AT10

Nong @6 Hop % trc ché % té bao Hop % trc ché 0/ A Tn. K
(M) chat NO song chat NO 7o t¢ bao song
100 94,24 +£ 0,34 94,52+ 0,77 78,32+ 0,68 91,32+ 1,73
20 82,65+ 1,23 98,28 £0,96 47,41 1,55 93,17+ 1,26
4 AT 22,52 + 1,41 AT2 17,92 + 2,03

0,8 9,18 £1,02 6,28 £ 1,21

100 75,12+0,98 93,16 + 0,66 72,57+ 1,53 89,26 + 0,64
20 42,46 +0,75 95,27 £ 0,94 43,28 +2,35 91,47 +0,79
4 AT3 12,58 £ 0,59 AT4 13,21 £ 1,82

0,8 4,56 £ 1,27 5,48 £ 0,85

100 73,81 £1,38 87,23 +0,74 79,27+ 1,54 82,21 +0,72
20 3520+1,76 94,58 + 1,67 46,41 + 1,24 87,37+ 1,53
4 ATS 15,22 + 0,91 AT6 16,93 + 0,96

0,8 6,41 £0,43 7,36 + 1,43

100 70,43 £ 1,36 93,51 £ 0,62 67,72+ 1,81 93,49+ 0,91
20 25,38+ 1,21 96,02 + 0,38 23,59+ 1,33  98,93+0,78
4 ATT 9,21 £1,17 ATS 8,58 £0,56

0,8 3,58 £0,74 5,21 +£0,70

100 70,26 £ 1,11 88,27 + 0,81 69,57+ 1,51 93,83+1,13
20 34,28 +0,95 94,68 + 0,69 33,45+ 1,38 99,00 + 0,98
4 ATO 12,68 + 1,49 ATIO 10,57+ 0,77

0,8 7,37 £ 0,87 4,19 £1,22

Dexamethasone”

100 89,28 £2,13 91,42+ 1,39

20 53,55+1,38 100,60 + 1,19
4 41,40 + 0,97

0,8 33,42 + 0,57

“Poi ching dong
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Bang 3.4. Gia tri ICso trc ché san sinh NO ctia AT1-AT10

Hop chat ICso (uM) Hop chat ICso (uM)
AT1 8,12+ 0,41 AT6 24,71 £1,38
AT2 22,64 £0,73 AT7 63,04 + 1,85
AT3 34,34 £ 1,80 ATS 65,41 2,67
AT4 31,54+ 1,21 AT9 54,42+ 3,14
ATS 48,84 +2,63 AT10 55,14 +£2,52
Dexamethasone? 14,05+ 1,17

“Poi chitng diong
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CHUONG 4. THAO LUAN KET QUA
4.1. Thanh phan héa hoc ciia loai C. buchananii va loai A. triphysa

4.1.1. Xdc dinh céu tritic héa hoc cdc hop chit phén 1dp tir loai C. buchananii
4.1.1.1. Hop chat CL1: Cryptobuchanoside A (hop chat mdi).

Hop chat CL1 dugc phan 1ap dudi dang bot vo dinh hinh khong mau. Trén
pho hong ngoai IR (Hinh I.1.1 — phan phy luc) ctia hop chat CL1 nhan thay xuat hién
cac dinh pic ddc trung cho nhom chtic hydroxy, carbonyl, lién két d6i C = C va ether
1an luot tai vimax 3401, 1736, 1639, 1075 cm™. Phan tich pho khéi lwong phan giai cao
HR-ESI-MS ctia hop chat CL1 xuat hién pic ion gid phan tir tai m/z 1155,5401
[M+35CI], tinh toan 1y thuyét cho cong thire [CsaHssO24°°C1] 12 1155,5359 (sai s6 A
= +3,6 ppm), cho phép xéac dinh cong thirc phan tir ctia hop chit nay 1a CssHssO24 (M
= 1120) véi gia tri do bat bio hoa bang 11.

29 30

7"\ HMBC
— COSY

#"X NOESY
O Glucose-(1—=6)-glucose
O Rhamnose-(1—> 2)-glucose

Hinh 4.1. CAu tric héa hoc, céac tuong taic HMBC, COSY, NOESY cua CL1

Phan tich phd "H NMR va phé HSQC cua hop chat CL1 nhéan thay xuat hién
cac tin hiéu nhu: sdu nhom methyl tai ou 0,90 (3H, s, H-29), 0,95 (3H, s, H-30), 1,07
(3H, s, H-26), 1,08 (3H, s, H-24), 1,13 (3H, s, H-27) va 1,34 (3H, s, H-25); mdt proton
ndi doi tai oy 5,30 (1H, t, J= 3,6 Hz, H-12); ba proton methine tai ou 1,23 (1H, br s,
H-5), 1,65 (1H, m, H-9) va 2,85 (1H, dd, J = 13,2, 4,2 Hz, H-18); hai proton
oxymethine tai ou 3,58 (1H, dd, J = 13,2, 4,2 Hz, H-3) va 4,44 (1H, br s, H-6); mdt
nhém oxymethylene tai ou 3,71 (1H, d, J= 12,0 Hz, H.-23) va 3,47 (1H, d, J= 12,0
Hz, Hp-23); va cac proton bao hoa khéac cong hudng trong vung oun 0,90-2,03 ppm.
Ngoai ra, bon proton anomeric cling dugc nhan biét tai oun 4,34 (1H, d, J= 7,8 Hz, H-
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1), 4,40 (1H,d, J=7,8 Hz, H-1") va 5,42 (1H, d, J= 7,8 Hz, H-1""") va Ju 5,46 (1H,
d, J= 1,2 Hz, H-1"""") (Bang 4.1). Phan tich ph6 '*C NMR cua hop chat CL1 nhin
thdy xuat hién tin hiéu cong huong ciia 54 carbon. Trong d6, 30 tin hié¢u carbon thudc
khung olean-triterpene aglycone [112] va 24 tin hiéu carbon con lai dugc gan cho 4
phan tir dudng. O phan aglycone xuat hién hai tin hiéu carbon ctia mét nbi doi tai dc
124,0 (C-12)/144,1 (C-13), mot tin hi¢u carbon cuia nhom carbonyl tai dc 178,2 (C-
28), hai tin hi¢u carbon ctia nhém oxymethine tai oc 83,3 (C-3) va 68,7 (C-6) va mdt
tin hiéu carbon ctia nhom methylene ndi véi oxy tai dc 64,7 (C-23). Cac dit liéu phod
NMR néu trén goi ¥ phan cau trac aglycone 13 uncargenin C [112, 113] v6i khung
olean-triterpene co ndi d6i C-12/C-13, nhém acid tai C-28, va 3 nhém hydroxy tai C-
3, C-6 va C-23. Vi tri chinh x4c cta cac nhom thé duge khang dinh bang phé HMBC
két hop HSQC. Twong tic HMBC tir H»-23 (du 3,71/3,47) dén C-3 (dc 83,3)/C-4 (dc
44.8)/C-5 (dc 48,9)/C-24 (dc 15,0) va tir H3-24 (on 1,08) dén C-3 (dc 83,3)/C-4 (¢
44,8)/C-5 (dc 48,9)/C-23 (dc 64,7), goi y vi tri carbon tai C-3 va C-23 phai ndi véi
oxy. Tuong tac HMBC tir H3-27 (0u 1,13) dén C-8 (dc 39,9)/C-13 (5¢c 144,1)/C-14
(dc 43,6)/C-15 (5c 29,5), tir H-18 (Ju 2,85) dén C-28 (dc 178,2) khing dinh nbi doi
A" va 28-oic acid (Hinh 4.1). Vi tri 6-OH duoc chirng minh bang truong tic COSY
H-5 (0 1,23)/H-6 (0 4,44), cling nhu twong tac HMBC gitra H-5 va C-6 (dc 68,7). Hoa
hoc 1ap thé cua hop chat CL1 duogc lam sang to dira trén phan tich hing sb tuong tac
J trén pho '"H-NMR va tuong tac NOESY. Hang sb twong tac 16n (/23 = 13,2 Hz)
giita H-2 va H-3 khang dinh proton H-3 dinh huéng o/axial. Proton H-6 (5u 4,44)
xudt hién dang broad singlet voi gia tri hang sb twong tac bang khong (*Jss= 0 Hz),
cho thay proton H-6 chiém vi tri alpha/equatorial. Ngoai ra, sy dinh hudng 1ap thé
néu trén con duge khang dinh thém bang tuong tac NOESY giita H-3 (Ju 3,58) véi
H-5 (du 1,23), gitra H2-23 (Ju 3,71 va 3,47) voi H-3 (on 3,58), gitta H-5 (dn 1,23) voi
H-6 (on 4,44). O phan duong cia hop chat CL1 dugc nhan dang gdm bon don vi
hexose, cu thé: 18 tin hiéu carbon thudc ba nhom glucose lan luot tai dc (105,5, 75,7,
78,0, 71,4, 77,7 va 69,7), oc (104,7, 75,2, 77,7, 71,6, 78,0 va 62,7) va oc (95,1, 77,1,
79,4, 71,1, 78,4 va 62,7); va 6 tin hi€u carbon thudc mot duong rhamnose tai dc
(101,5, 72,3, 72,2, 73,7, 70,3 va 18,2). Lién két cua cadc nhom duong dugc xéc dinh
thong qua cac tuong tac trén pho HSQC, COSY va HMBC (Hinh 4.1). Cac tuong tac
HMBC tir Glu H-1" (6 4,34) d&én C-6' (dc 69,7), tir Glu H-1' (du 4,40) dén C-3 (dc
83,3), tir Glu H-1"" (du 5,42) dén C-28 (dc 178,2) va tir Rha H-1""" (dn 5,46) dén C-
2" (6c 77,1) da xac dinh cac don vi duong la glucopyranosyl-(1—6)-glucopyranoside
va rhamnopyranosyl-(1—2)-glucopyranoside lién két véi C-3 va C-28 lan luot bang
lién két glycosidic va ester. Ngoai ra, pho "H NMR cua cac nhém dudng con cho thiy
gia tri hang s twong tac 1on (J = 7,8 Hz) ctia ba proton anomeric Glu H-1' (6 4,40),
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Glu H-1" (8u 4,34) va Glu H-1"" (u 5,42) chi ra lién két S-glycosidic, trong khi hang
s6 twong tac nho (J = 1,2 Hz) cta proton anomeric H-1""" tai (ou 5,46) cta duong
rhamnose chi ra lién két a-glycosidic. Hop chat CL1 duoc thuy phan trong moi
truong acid [106, 107], thu dugc cac dudng glucose va rhamnose bang phuong phap
sic ky 10p mong va so sanh véi cac duong chuan twong ung. Sau dé cac duong
glucose va rhamnose thu dugc néu trén duoc tién hanh do goc quay cuc va xac dinh
la D-glucose va L-rhamnose, sau khi so sanh do quay cuc riéng cua ching phu hop
tuong ing voi cac gia tri da cong bd (muc 2.2.2.6). Tir nhitng phan tich trén hop chat
CL1 dugc xac dinh la 3-0-p-D-glucopyranosyl-(1—6)-4-D-
glucopyranosyluncargenin C 28-0-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester. Qua tra ciru trén Scifinder cho thay CL1 1a hop chat méi va

dugc dit tén 1a cryptobuchanoside A.

x10 4 |- Scan (rt: 0.869 min) NCCT_KCB11H1_N.d

0.9 1155.5401
0.8+
0.7+
0.6+
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0.4
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’ 983.0004 1119.5568 ‘ h | h
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Bdng 4.1. S6 1iéu phdé NMR cua CL1

C oc™ ou™ (d0 boi, J = Hz) C oc* ou™ (do boi, J = Hz)
1 41,7 0,90%*/1,57 (dd, 12,6, 1,8) 30 24,3 0,95(s)
2 264 1,82 (m)/1,93 (m) 3-O-Glucopyranosyl
3 83,3 3,58(dd, 13,2,4,2) 1" 105,5 4,40 (d, 7,8)
4 448 - 2" 75,7 3,20(dd, 9,0, 7,8)
5 48,9 1,23 (brs) 3 78,0 3,26*
6 68,7 4,44 (brs) 4" 71,4 3,31%*
7 41,1 1,61*%/1,72 (brd, 13,8) 5" 77,7 3,51(ddd, 9,0, 5,4, 1,8)
8 399 - 6’ 69,7 4,09 (dd, 12,0, 1,8)
3,73 (dd, 12,0, 5,4)
9 49,1 1,65(m) 6’-O-Glucopyranosyl
10 37,3 - 1" 104,7 4,34 (d, 7,8)
11 24,5 1,94%/2,03* 2" 75,2 3,23*
12 124,0 5,30(t, 3,6) 3" 71,7 3,26*
13 144,1 - 4" 71,6 3,31*
14 43,6 - 5" 78,0 3,25%
15 29,5 1,22*/1,68 (m) 6" 62,7 3,67*
3,84*
16 239 1,68 (m)/2,04 (m) 28-0-Glucopyranosyl
17 49,7 - " 951 542(d,7.8)
18 42,8 2,85(dd, 13,2,4,2) 2" 77,1 3,63 (dd, 9,0, 7,8)
19 47,3 1,17*/1,73 (dd, 13,2, 13,2) 3" 79,4 3,57 (t,9,0)
20 31,6 - 4" 71,1 3,42 (t,9,0)
21 35,0 1,22*/1,39 (m) 5" 78,4 3,36 (m)
22 33,2 1,58 (m)/1,75 (m) 6" 62,7 3,67*
3,84*
23 64,7 3,71 (d, 12,0)/3,47 (d, 12,0) 2""-O-Rhamnopyranosyl
24 15,0 1,08 (s) 1" 101,5 5,46 (d, 1,2)
25 18,0 1,34 (s) 2" 72,3 3,93 (dd, 3,0, 1,2)
26 19,0 1,07 (s) 3" 72,2 3,67 (dd, 9,0, 3,0)
27 26,2 1,13 (s) 4" 73,7 3,42 (t,9,0)
28 178,2 - 5" 70,3 3,77 (m)
29 33,5 0,90 (s) 6" 18,2 1,26 (d, 6,0)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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Hinh 4.8. Pho NOESY cua CL1

4.1.1.2. Hop chat CL2: Cryptobuchanoside B (hop chdt méi)

77\ HMBC
— COSY

»#77"X NOESY
e Q Glucose-(1 ——2)-glucose
@ Rhamnose-(1 —» 2)-glucose

Hinh 4.9. CAu trtc héa hoc, cac tuong taic HMBC, COSY, NOESY cua CL2
Hop chit CL2 dugc phén 1ap duéi dang bot vo dinh hinh khong mau. Cong thirc
phan tir ciia hop chit CL2 13 CssHssOo4 (M = 1120) v6i d0 bat bdo hoa bang 11, duoc
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xac dinh boi pic ion gia phan tir tai m/z 1143,5559 [M+Na]' (tinh toan 1y thuyét cho
cong thirc [CssHssO24Na]™: 1143,5558, sai s6 A = +0,1 ppm) trén phd khdi lwong phan
giai cao HR-ESI-MS.

%10 3 + Scan (rt: 0.917 min) NCCT_KCB11K1.d
2.4
2.2

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
02| | | Al

0,

1143.5559

1121.5711

1103.5653

1100 1105 1110 1115 20 1125 1130 1135 1140 1145 1150 1155 1160

11
Counts vs. Mass-to-Charge (m/z)

Hinh 4.10. Pho HR-ESI-MS ctia CL2

Phan tich pho '"H NMR, '3C NMR va HSQC ctia hop chat CL2 két hop so sanh
v6i céc sb lidu pho ciia hop chat CL1 nhan thidy CL2 ciing xuét hién tin hiéu cong
huong ciia 54 carbon. Trong d6, 30 carbon & phan aglycone hoan toan tuwong tu nhu
hop chit CL1, ching t6 chung c6 cing cau tric aglycone, ké ca vé mat hoa hoc 1ap
thé (Bang 4.1 va 4.2, Hinh 4.9). Tuy nhién, sy khac biét nhan thay rd rang & mot s6
tin hiéu thudc phﬁn duong. Cu thé, & CL2 xuit hién 18 tin hiéu carbon dic trung cho
ba nhom glucose lan luot tai ¢ (104,3, 81,6, 78,5, 71,4, 78,4 va 62.,8), oc (104,5,
76,3, 77,9, 71,7, 77,6 va 62,9) va dc (95,0, 77,0, 79,6, 71,5, 78,3 va 62,7); va 6 tin
hiéu carbon thugc mot duong rhamnose tai oc (101,4, 72,3, 72,2, 73,7, 70,3 va 18,2)
(Bang 4.2). Su khéc biét c6 thé thiy rd gitta CL1 va CL2 1a d6 dich chuyén hoa hoc
ctia C-6' da thay ddi tir ¢ 69,7 & hop chat CL1 vé 5c 62,8 & hop chit CL2, dong thoi
C-2' tir 6c 75,7 cua 18n dc 81,6, ching to lién két glycoside di thay doi tir C-6' sang
C-2'. Biéu nay con dugc khang dinh chinh xac bang phé HSQC, HMBC, va COSY.
Trong d6, twong tic HMBC tir proton Glu H-1" (du 4,71) d&én Glu C-2' (6c 81,6), tir
proton Glu H-1" (du 4,54) dén C-3 (dc 84.2) cung véi gia tri hang s J = 7,8 Hz cua
hai proton anomeric ndy cho phép xac dinh dugc chudi disaccharide 1a S-D-
glucopyranosyl-(1—2)-f-D-glucopyranosyl va chudi dudng nay lién két voi
aglycone tai C-3. Nhanh duong ndi véi C-28 hoan toan twong ty nhu hop chat CL1,
xac dinh 1a 28-0-a-L-rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester, duogc
ching minh qua twong tac HMBC tir Rha H-1"" (0n 5,50) dén Glu C-2"" (5¢ 77,0), tir
Glu H-1""" (8u 5,46) dén C-28 (dc 178,1) cung vé6i gia tri hiang s6 J cua hai proton
anomeric (1,8 Hz cho rhamnose va 7,8 Hz cho glucose) khang dinh cac lién két
glycoside c6 dang twong mg 13 a- va - (Bang 4.2). Cau hinh dudng D-glucose va L-
rhamnose ciing dugc xac dinh bang phuong phép thiy phan, so sanh R¢ (TLC) va do
quay cuc v6i cac duong chuan (muc 2.2.2.6) tuong tu nhu CL1 [106, 107].
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Bdng 4.2. S6 1iéu phd NMR ctia CL2

C  oc*  ou™ (46 boi, J = Hz) C oc®®  gu™¢ (d6 boi, J = Hz)
1 41,7 0,90*/1,57 (dd, 12,6, 1,8) 30 24,1 0,96 (s)
2 26,6 1,84 (m)/1,95 (m) 3-O-Glucopyranosyl
3 84,2 3,61 (dd, 13,2,4,2) ' 104,3 4,54 (d, 7,8)
4 45,0 - 2 81,6 3,56 (dd, 9,0, 7,8)
5 49,0 1,22 (brs) 3 78,5 3,57 (t,9,0)
6 68,7 4,46 (brs) 4' 71,4 3,32%*
7 41,1 1,62*/1,74 (br d, 13,8) 5' 78,4 3,30%*
8 39.8 - 6’ 62,8 3,87*/3,67*
9 49,6 1,66 (m) 2'-O-Glucopyranosyl
10 37,2 - 1" 104,5 4,71 (d, 7,8)
11 24,5 1,94%/2,05%* 2" 76,3 3,26*
12 124,0 5,32 (t, 3,6) 3" 77,9 3,33*
13 144,1 - 4" 71,7 3,25%
14 43,5 - 5" 77,6 3,28%*
15 29,5 1,22*/1,70 (m) 6" 62,9 3,67%/3,84*
16 23,9 1,68 (m)/2,04 (m) 28-0-Glucopyranosyl
17 49,8 - I 95,0 5,46 (d,7,8)
18 42,9 2,87(dd, 13,2,4,2) 2" 77,0 3,65 (dd, 9,0, 7,8)
19 47,3 1,75 (dd, 13,2, 13,2)/1,18* 3" 79,6 3,58 (t,9,0)
20 31,5 - 4" 71,5 3,41 (t,9,0)
21 350 1,22%/1,41 (m) 5" 783 3,34 (m)
22 33,1 1,61 (m)/1,79 (m) 6" 62,7 3,67%/3,84*
23 64,8 3,86 (d, 12,0)/3,48 (d, 12,0) 2""-O-Rhamnopyranosyl
24 149 LI8(s) 1" 1014 5,50 (d, 1,8)
25 179 1,36() 2" 72,3 3,95(dd, 3,0, 1,8)
26 18,9 1,08 (s) 3 72,2 3,70 (dd, 9,0, 3,0)
27 262 L13(s) 4737 3,43(,9,0)
28 178,1 - 5" 70,3 3,77 (m)
29 33,5 0,93 (s) 6" 18,2 1,29 (d, 6,0)
“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
Tir nhitng nhan dinh trén, c6 thé xac dinh dugc hop chat CL2 1a 3-O-4-D-
glucopyranosyl-(1—2)-f-D-glucopyranosyluncargenin C 28-0-a-L-

rhamnopyranosyl-(1 — 2)-f-D-glucopyranosyl ester. Qua tra ctru cho thay hop chat
CL2 13 mot hop chat méi va duoc dit tén 13 cryptobuchanoside B.
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Hinh 4.15. Pho COSY cua CL2 Hinh 4.16. Pho NOESY ctia CL2

4.1.1.3. Hop chat CL3: Cryptobuchanoside C (hop chdt méi).

Hop chat CL3 dugc phan 1ap dudi dang bot vo dinh hinh khong mau. Phan
tich phd NMR ctia hop chat CL3 cho thdy xut hién tin hiéu cong hudng cia 60
carbon. Trong d6, 30 carbon & phan aglycone hoan toan twong tu nhu hop chat CL2
ching to chiing ¢6 ciing ciu triic aglycone khung olean-triterpene aglycone [112] ké
ca vé mat hoa hoc 1ap thé (Bang 4.2 va 4.3, hinh 4.17). O phan dudng, hop chat CL3
xuat hién 24 tin hiéu carbon dic trung cho bon nhoém duong glucose lan lugt tai dc
(104,4, 81,7, 78,6, 71,4, 78,3 va 62,8), oc (104,8, 76,3, 77,9, 71,7, 78,5 va 63,0), oc
(94,9, 76,3, 79,8, 71,6, 78,3 va 62,8) va ic (106,0, 76,3, 77,7, 71,4, 78,1 va 62,3); va
6 tin hi€u carbon dac trung cho mét dudng rhamnose tai oc (101,1, 72,1, 72,4, 84,6,
68,8 va 18,3) (Bang 4.2). Tuy nhién, c6 thé thay rd sy khac biét gitta CL2 va CL3 la
do dich chuyén héa hoc cua C-4"" d thay doi tir ¢ 73,7 & hop chat CL2 1én dc 84,6
& hop chat CL3 va xuét hién thém tin hiéu ciia mot dudng glucose tai dc (106,0, 76,3,
77,7, 71,4, 78,1 va 62,3) goi y phan tir dudng moi nay di ndi vao C-4""".
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7~ X HMBC
- COSY

#77"X NOESY
O Glucose-(1—>2)-glucose

O Glucose-(1 —> 4)-rhamnose-(1—> 2)-glucose

Hinh 4.17. Ciu tric hoa hoc, cac tuong tac HMBC, COSY, NOESY cua CL3
thong qua lién két glycoside. Piéu nay con duoc khang dinh chinh xac bang phd HSQC,
HMBC, va COSY. Trudc hét, twong tic HSQC cua Rha H-4"" (6n 3,60)/C-4"" (dc 84.6),
cac twong tic COSY Rha H-1""/H-2""/H-3""/H-4""/H-5""/H-6"", cung vdi tuong tac
HMBC tir Glu H-1""" (4,55) dén Rha C-4""" (dc 84,6) ching to phan tir duong glucose
moi dd ndi voi C-4"". Tuong tu, cac twong tac HMBC tir Rha H-1"" (5,56) dén Glu C-
2" (dc 76,3) va tir Glu H-1"" (5,44) dén C-28 (dc 178,1) da xéac dinh hoan chinh nhanh
duong ndi vao C-28 1a 28-0-D-glucopyranosyl-(1—4)-L-rhamnopyranosyl-(1—2)-D-
glucopyranosyl ester. Tuong tir hop chat CL2, nhanh dudng ndi vao C-3 duoc xac dinh
14 3-O--D-glucopyranosyl-(1—2)-A-D-glucopyranosyl. Biéu nay duoc chimg minh boi
cac twong tic HMBC tir Glu H-1" (du 4,71) dén Glu C-2’ (5c 81,7) va tir Glu H-1' (du
4,56) dén C-3 (dc 84,2). Gia trj hang sb twong tac J = 1,8 Hz cua proton Rha H-1""" goi
¥ cAu hinh a-glycosidic va gi4 tri hing sb twong tic J = 7,8 Hz ctia cc proton anomeric
con lai goi y dang S-glycosidic. Cau hinh dudng D-glucose va L-rhamnose ciing duoc
xac dinh bﬁng phuong phdp néu tai muc 2.2.2.6 [106, 107]. Nhu vay, cong thirc phan tr
du doan ctia hop chit CL3 s& phai 1a CeoHosO29 v6i gid tri dd bit bdo hoa bang 12. Diéu
nay da duoc khang dinh chinh xac bang phan tich phd khdi lwong phan giai cao HR-ESI-
MS véi sy xuat hién pic ion gia phan tir tai m/z 1283,6297 [M-+H]" hoan toan phu hop
v6i két qua tinh toan 1y thuyét cho cong thirc [CeoHooOn9]": 1283,6267 (A = +2,3 ppm).
Tir cac phan tich néu trén, cho thiy hop chit CL3 dugc xac dinh 1a 3-O-f-D-
glucopyranosyl-(1—2)-4-D-glucopyranosyluncargenin C 28-0-f-D-glucopyranosyl-
(1—4)-a-L-thamnopyranosyl-(1—2)-A-D-glucopyranosyl ester. Qua tra ctru cho thiy
CL3 14 mot hop chat mai va dugc dat tén 13 cryptobuchanoside C.
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x10 3 |+ Scan (rt: 0.841 min) NCCT_KCB11I1.d
1.2

1.1 1283.6297

0.9 1305.6044

0.8+
0.7+
0.6
0.5
0.4
0.3
0.2
0.1+

1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330
Counts vs. Mass-to-Charge (m/z)

T . T f T v T T T : T Y T v T Y T Y T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh 4.20. Phd '3C NMR cua CL3
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Hinh 4.22. Pho HMBC cua CL3

1.8 1.9

Hinh 4.23. Phd COSY cua CL3
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Hinh 4.24. Phd NOESY cua CL3
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Bdng 4.3. S6 liéu pho NMR ciia CL3

C oc*  ou®* (do bdi, J = Hz) C oc*®  ou™¢ (d6 boi, J = Hz)

1 41,8 0,98%/1,60* 3 78,6 3,63 (t, 9,0)

2 26,6 1,85 (m)/1,98 (m) 4’ 71,4 3,38*

3 84,2 3,60 (dd, 9,0, 3,0) 5' 78,3 3,30*

4 45,1 - 6 62,8 3,87%/3,67*

5 49,1 1,22 (brs) 2'-O-Glucopyranosyl

6 68,6 4,48 (br s) 1" 104,8 4,71 (d, 7,8)

7 41,4 1,56%/1,79* 2" 76,3 3,27*

8 39,8 - 3" 77,9 3,38*

9 49,2 1,66 (m) 4" 71,7 3,26*

10 37,2 - 5" 78,5 3,35*

11 24,5 1,94%/2,03* 6" 63,0 3,67%/3,84*

12 124,0 5,32 (t, 3,0) 28-0-Glucopyranosyl

13 144,1 - | 94,9 5,44, 7,8)

14 43,6 - 2" 76,3 3,66 (dd, 9,0, 7,8)

15 29,5 1,28%/1,62 (m) 3" 79,8 3,57 (t,9,0)

16 23,9 1,64 (m)/2,05 (m) 4 71,6 3,40 (t, 9,0)

17 49,8 - 5" 78,3 3,34 (m)

18 43,0 2,86 (dd, 13,2, 4,2) 6" 62,8 3,67%/3,84*

19 47,3 1,75(dd, 13,2, 13,2)/1,18* 2""-O-Rhamnopyranosyl

20 31,5 - 1011 5,56 (d, 1,8)

21 35,0 1,22*/1,40 (m) 2 72,1 3,98 (dd, 3,0, 1,8)

22 33,1 1,61 (m)/1,79 (m) 3 72,4 3,92 (dd, 9,0, 3,0)

23 64,7 3,86 (d, 12,0)/3,52 (d, 12,0) 4 84,6 3,60 (t,9,0)

24 14,9 1,12 (s) s 68,8 3,88 (m)

25 17,9 1,36 (s) 6" 18,3 1,38 (d, 6,0)

26 19,0 1,07 (s) 4""-O-Glucopyranosyl

27 26,2 1,16 (s) " 106,0 4,55 (d, 7,8)

28 178,1 - 2 76,3 3,27*

29 33,5 0,93 (s) 3 77,7 3,28*

30 24,0 0,95 (s) 4 71,4 3,33*
3-O-Glucopyranosyl s 78,1 3,30*

1 104,4 4,56 (d, 7,8) 6" 62,3 3,67%/3,84%*

2 81,7 3,57 (dd, 9,0, 7,8)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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4.1.1.4. Hop chat CL4: Cryptobuchanoside D (hop chdt m&i).

30

el /7 HMBC

} OT‘\" 307 —— COSY
$ =, b L «

N - h) P
4 | | - A S9“  »\ NOESY
A \5\"\) 9 7 " 7" —*‘ﬁ f

@ Glucose-(1—=2)-glucose

Y | ¢
QA PR y/ }\ \;‘\ Q Rhamnose-(1— > 2)-glucose
- N\ -

Hinh 4.25. CAu tric héa hoc, cac tuong taic HMBC, COSY, NOESY cua CL4

Hop chat CL4 dugc phan lap dudi dang bot vo dinh hinh khong mau. Cong thirc
phan tir ciia hop chat CL4 1 CssHssO23 (M = 1104) véi d6 bat bio hoa bang 11, duoc
xéc dinh boi pic ion gia phan tir tai m/z 1103,5663 [M-HT, (tinh toan 1y thuyét cho cong
thirc [Cs4sHs702]: 1103,5644, A = +1,7 ppm) trén phd khdi lwong phan giai cao HR-
ESI-MS. Phan tich ph6 'H NMR va HSQC ctia hop chat CL4 nhan thiy xuat hién cac
tin hi€u tuong tu v&i hop chat CL2, ngoai tru xuét hién hai tin hiéu proton ciia nhém
methylene tai ou 1,38/1,51 (H-6) thay thé cho tin hiéu cua mot proton oxymethine tai
du 4,46 nhu & hop chat CL2. Phan tich phd '*C NMR ciia hop chat CL4 cho thiy
xuat hién tin hiéu cong huong ctia 54 carbon, trong d6 30 carbon & phan aglycone
thudc loai triterpenoid pentacyclic c¢6 cdu tric twong tu nhu hop chat CL2, dic biét
1a céc dit liéu cia bdn vong A, C, D va E. Tuy nhién, su khéac bi¢t dugc nhan théy ro
rang & tin hiéu vong B giita hai hop chat ndy. Cu thé, trén phd *C NMR ciia hop chat
CL4 xuat hién tin hiéu ctia nhom methylene tai C-6 véi tin hiéu cong huong dich
chuyén vé ving trudng cao (dc 18,9), goi y phan aglycone ciia hgp chat CL4 c6 ciu
trac hederagenin [114, 115]. Piéu nhan dinh ndy dugc khang dinh thong qua céc
tuong tac trén phd HSQC, COSY va HMBC. Trong d6, twong tic HSQC ctia Hx-6
(0u 1,38/1,51)/C-6 (3¢ 18,9), twong tac COSY tir H-5 (du 1,23) dén H-6 va twong tac
HMBC tir proton H-5 dén C-6 da chirng minh dugc C-6 lién két véi hai proton. Ngoai
ra, & phan aglycone ctia hop chit CL4 ciing xuét hién tin hiéu hai carbon ctia mot ndi
doi tai oc 123,7 (C-12) va 144,9 (C-13), mot tin hi€u carbon cia nhém carbonyl tai
oc 178,0 (C-28), mdt tin hi€u carbon cua nhoém oxymethine tai dc 84,3 (C-3) va mot
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tin hi€u carbon cia nhém methylene ndi véi oxy tai dc 65.0 (C-23). Hoéa hoc lap thé
ctia hop chat CL4 duoc 1am sang to dya trén phan tich hiang s twong tac J trén phd
'H-NMR va tuong tac NOESY. Hang s6 twong tac 16n (/23 = 13,2 Hz) giita Ha-2 va
H-3 (Onax 3,67) va tuong tac NOESY gilta Hu-3 va Hu-5 khang dinh proton hai
proton H-3 va H-5 dinh huéng a/axial. Do d6, cdu tric phan aglycone ctia hop chat
CL4 dugc xac dinh 1a hederagenin (3/,23-dihydroxyolean-12-en-28-oic acid) [114,
115]. Dit liéu pho cta hai nhanh duong ndi véi C-3 va C-28 ctia hop chat CL4 hoan
toan tuong tu hop chat CL2 (Bang 4.1 va 4.4). C4u hinh duong D-glucose va L-
rhamnose ciing dugc xac dinh bang phwong phap néu tai muc 2.2.2.6 [106, 107]. Tur
nhiing chirmg minh trén, cho phép xac dinh cau trac héa hoc cia hop chat CL4 1a 3-
O-f-D-glucopyranosyl-(1—2)-4-D-glucopyranosylhederagenin 28-0-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester. Qua tra ctru trén Scifinder cho
thidy CL4 1a mot hop chat méi va dugc dit tén 1a cryptobuchanoside D.

x10 3 |~ Scan (rt: 1.019 min) NCCT_KCB11K2_N.d

6.5
6
5.5
5,
4.5
4
3.5
3,
2.5
2,
1.51
14
0.5

1139.5412

1149.5662

1103.5663 1122.5554 ‘

1085 1090 1095 1100 1105 1110 1115 1120 1125 1130 1135 1140 1145 1150 1155 1160
Counts vs. Mass-to-Charge (m/z)
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Hinh 4.27. Phd '"H NMR cua CL4
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Bdng 4.4. S6 1iéu phd NMR cta CL4

C oc*®  ou™* (46 boi, J = Hz) C oc*®  ou** (46 boi, J = Hz)
1 39,6 1,00 (m)/1,64 (m) 30 24,1 0,96 (s)
2 26,5 1,77 (m)/2,00 (m) 3-O-Glucopyranosyl
3 84,3 3,67 (dd, 13,2,4,2) 1 104,4 4,53 (d, 7,8)
4 44,1 - 2! 81,5 3,54 (dd, 9,0, 7,8)
5 48,4 1,23 (m) 3 78,6 3,57 (t,9,0)
6 18,9 1,38 (m)/1,51 (m) 4’ 71,4 3,32%
7 33,5 1,40 (m)/1,60 (m) 5’ 78,4 3,27*
8 40,8 - 6 62,8 3,87*
3,67*
9 49,0 1,64 (m) 2'-0-Glucopyranosyl
10 37,7 - 1" 104,5 4,71 (d, 7,8)
11 24,6 1,92-1,97 (m) 2" 76,2 3,26*
12 123,7 5,29(t, 3,6) 3" 77,9 3,33*
13 1449 - 4" 71,8 3,25*
14 43,1 - 5" 77,7 3,28*
15 29,2 1,22 (m)/1,67 (m) 6" 63,0 3,67*
3,84*
16 24,1 1,67 (m)/2,08 (m) 28-0-Glucopyranosyl
17 48,1 - 1" 95,2 5,46 (d, 7,8)
18 42,9 2,84 (dd, 13,2,4,2) 2" 77,4 3,60 (dd, 9,0, 7,8)
19 47,4 1,75 (dd, 13,2, 13,2)/2,02 (m) 3" 79,1 3,58 (t, 9,0)
20 31,5 - 4 71,5 3,41 (t,9,0)
21 34,9 1,24%/1,66 (m) 5" 78,3 3,36 (m)
22 33,0 1,60 (m)/1,82 (m) 6" 62,5 3,67*
3,84*
23 65,0 3,75(d, 12,0)/3,29 (d, 12,0) 2""-O-Rhamnopyranosyl
24 13,4 0,75 (s) " 101,7 5,37 (d, 1,8)
25 16,5 1,01 (s) 2m 71,9 3,96 (dd, 3,0, 1,8)
26 17,8 0,83 (s) 3 72,2 3,68 (dd, 9,0, 3,0)
27 26,2 1,19 (s) 4 73,8 3,40 (t, 9,0)
28 178,0 - 5 70,3 3,77 (m)
29 33,5 0,93 (s) 6" 18,2 1,28 (d, 6,0)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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4.1.1.5. Hop chat CL5: Cryptobuchanoside E (hop chat moi).

7\ HMBC
. — COSY

#7 7"\ NOESY
o Glucose

O Rhamnose-(F—>2)-glucose

Hinh 4.33. CAu tric héa hoc, cac tuong tac HMBC, COSY, NOESY cua CLS
Hop chit CL5 duoc phan 1ap dudi dang bot vo dinh hinh khéng mau. Cong
thirc phan tr ctia hop chit CL5 duoc xac dinh 1a C4sH75019 (M = 958) voi gia tri do
bat bao hoa bang 10 bang phuong phap phan tich phd khdi lwgng phan giai cao HR-
ESI-MS cuia hop chat CL5 xuat hién pic ion gia phéan tir tai m/z 981,5028 [M+Na]",
tinh toan 1y thuyét cho cong thirc [C4sH7s019Na]™: 981,5030, sai s6 A = -0.2 ppm.
Phén tich ph6 '*C NMR va HSQC cua hop chat CL5 nhan thay xuét hién tin hi¢u
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cong huong cua 48 carbon. Trong d6, 30 carbon thudc khung olean-triterpene
aglycone [116] va 18 carbon con lai duoc gan cho ba nhoém duong. Dit liéu phd NMR
& phan aglycone ctia hop chat CL5 gan tuwong tu dit liéu phd cta hop chat CL4 (Bang
4.4 va 4.5), dic biét cac dir liéu pho cua vong B, C, D va E. Sy khac biét co thé thiy
1& & vong A giira hai hgp chat nay & phan aglycone 1 d¢ dich chuyén héa hoc cta C-
2 d4 thay dbi tir oc 26,5 (CHz) 1én dc 68,2 (CH), chimg to hop chat CL5 da c6 thém
mot nhom hydroxy tai C-2. Do d6, cdu tric aglycone cia hop chat CL5 dugc xac
dinh 1a arjunolic acid [116]. Piéu ndy di duoc khang dinh théng qua céc tuong tc
trén phd HSQC, HMBC va COSY. Trong d6, tuong tac HSQC cua H-2 (du 3,83)/C-
2 (oc 68,2), tuong tac COSY gitra H-2 va H-3 (du 3,48), va tuong tac HMBC tur H-2
dén C-3 (dc 88,7) va tir H-3 dén C-2 da duoc thé hién. Hon nira, tin hiéu proton H-3
tai on 3,48 dudi dang doublet voi gid tri hing sé twong tac 10n (a3 = 9,6 Hz) cing
v6i xuét hién twong tac NOESY ctia H-3/H-5 (n 1,32). Diéu nay cho thay proton H-
2, H-3 va H-5 déu c6 dinh hudng axial. Phan tich phd NMR ctia phan dudng giira hai
hop chat CL4 va CL5 cho thiy c6 sy khac biét. Cu thé, & hop chat CL5 xuat hién 12
tin hi¢u carbon ddc trung cho hai nhém duong glucose lan luot tai dc (105,5, 75.4,
78,4, 71,3, 78,1 va 62,4) va Jc (95,1, 77,4, 79,1, 71,4, 78,2 va 62,5); va 6 tin hiéu
carbon dic trung cho mot duong rhamnose tai oc (101,7, 71,9, 72,2, 73,8, 70,3 va
18,2) (Bang 4.5). Su khéc biét & phan duong co thé thay rd giita CL4 va CL5 1a d6
dich chuyén héa hoc ctia C-2’ di thay d6i tir dc 81,5 & hop chat CL4 vé dc 75,4 & hop
chat CLS5, chimg t6 khong c6 phan tir duong nao lién két glycosidic tai C-2'. Piéu
nhan dinh nay duoc khéng dinh qua tuong tac cua cac phé HSQC, COSY va HMBC
ctia hop chat CL5. Trong d6, tuong tac HSQC cuia Glu H-2' (Ju 3,27)/C-2' (5c 75,4),
twong tac COSY Glu H-1'/H-2'/H-3'/H-4'/H-5'/H-6', va tuong tac HMBC tur Glu H-
1' (0n 4,43) dén C-3 (6c 88.,7), chi ra nhanh dudng lién két voi C-3 1a 3-O-D-
glucopyranosyl. Hon nita, hing s tuong tic J = 7,8 Hz cta proton anomeric tai ou
4,43 khang dinh lién két glycoside c6 dang 13 S-glycosidic. Nhanh duong ndi véi C-
28 hoan toan tuwong ty nhu hop chat CL4, x4c dinh 1a 28-0-a-L-rhamnopyranosyl-
(1—2)-p-D-glucopyranosyl ester, va dugc chiing minh qua tuong tic HMBC tir Rha
H-1"" (61 5,37) dén Glu C-2" (5c 77,4) va tir Glu H-1" (0n 5,47) dén C-28 (dc 178,0)
cung véi gia tri hang sb J cia hai proton anomeric (1,8 Hz cho rhamnose va 7,8 Hz
cho glucose) khang dinh cac lién két glycoside c6 dang twong tng 14 a- va - (Bang
4.5). Cau hinh dudong D-glucose va L-rhamnose ciing duoc xac dinh bang phuong
phap néu tai muc 2.2.2.6 [106, 107]. Tir cac ching minh trén, cau tric ciia hop chat
CL5 dugc xdc dinh la 3-O-p-D-glucopyranosylarjunolic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester. Qua tra ciru cho thay CL5 1a mot
hop chat méi va duoc dit tén 13 cryptobuchanoside E.
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Bdng 4.5. S6 liéu pho NMR ciia CL5

C oc*™®  ou™¢ (d0 boi, J = Hz) C oc*®  ou™c (do boi, J = Hz)
1 47,4 0,89 (m)/1,18 (m) 27 26,3 1,20 (s)

2 68,2 3,83 (m) 28 178,0 -

3 88,7 3,48 (d, 9,6) 29 33,5 0,94 (s)

4 452 - 30 24,1 0,96 (s)

5 47,9 1,32 (m) 3-O-Glucopyranosyl

6 18,9 1,40*/1,52 (m) 1 105,5 4,43 (d, 7,8)

7 33,3 1,40*/1,60 (m) 2’ 75,4 3,27 (dd, 9,0, 7,8)
8 40,8 - 3’ 78,4 3,35%

9 49,0 1,70 (m) 4' 71,3 3,36*

10 38,6 - 5! 78,1 3,40*

11 24,7 1,96-2,00 (m) 6 62,4 3,88%/3,69*

12 123,5 5,30(t, 3,0) 28-0-Glucopyranosyl

13 1450 - 1" 95,1 5,47 (d, 7,8)

14 432 - 2" 77,4 3,60 (dd, 9,0, 7,8)
15 29,2 1,21 (m)/1,65 (m) 3" 79,1 3,57 (t,9,0)

16 24,1 1,67 (m)/2,08 (m) 4" 71,4 3,42 (t,9,0)

17 48,1 - 5" 78,2 3,34 (m)

18 42,9 2,84 (dd, 13,2,4,2) 6" 62,5 3,68%/3,82*

19 47,4 1,75(dd, 13,2, 13,2)/2,02 (m) 2"-O-Rhamnopyranosyl

20 31,5 - 1" 101,7 5,37 (d, 1,8)

21 34,9 1,22*/1,66 (m) 2" 71,9 3,96 (dd, 3,0, 1,8)
22 33,0 1,60 (m)/1,82 (m) 3" 72,2 3,67 (dd, 9,0, 3,0)
23 64,2 3,73 (d, 12,0)/3,26 (d, 12,0) 4" 73,8 3,40 (t,9,0)

24 14,4 0,77 (s) 5 70,3 3,76 (m)

25 17,7 1,08 (s) 6" 18,2 1,28 (d, 6,0)

26 17,8 0,83 (s)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap

4.1.1.6. Hop chat CL6: Cryptobuchanoside F (hop chat méi).

Hop chiat CL6 duoc phan 1ap duéi dang bot vo dinh hinh khong mau. Phan
tich phd 'H NMR va ctia hop chit CL6 nhan thdy xuét hién cta céc tin hiéu cua: bén
nhém methyl bac ba tai on 1,10 (3H, s), 1,11 (3H, s), 1,12 (3H, s) va 1,37 (3H, s); hai
nhoém methyl bac hai tai oy 0,92 (3H, d, J= 6,6 Hz), 0,98 (3H, J= 6,6 Hz); mdt proton
ndi doi tai ou 5,31 (1H, t, J = 3,6 Hz); ndm proton methine tai ou 1,10 (1H, m), 1,23
(1H, m), 1,43 (1H, m), 1,62 (1H, m) va 2,26 (1H, d, J = 11,4 Hz); hai proton
oxymethine tai on 3,63 (1H, dd, J = 13,2, 4,8 Hz) va 4,45 (1H, br s); mdt nhoém
oxymethylene tai ou 3,87 (1H, d, /= 10,8 Hz) va 3,48 (1H, d, /= 10,8 Hz); va bon
proton anomeric tai on 4,55 (1H, d, J= 7,8 Hz), 4,72 (1H, d, /= 7,8 Hz), 5,42 (1H, d,
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77\ HMBC
— COSsY

- #77"\ NOESY
O Glucose-(1—>2)-glucose
Q Rhamnose-(I—>2)-glucose

Hinh 4.41. Ciu tric hda hoc, cac tuong tac HMBC, COSY, NOESY cua CL6
J=17.8Hz)va5,53 (1H, d, J= 1,8 Hz) (Bang 4.6). Phan tich pho *C NMR va HSQC
ctia hop chat CL6 nhan thdy xuat hién tin hiéu cong hudng ciia 54 carbon. Trong do,
30 carbon goi y 1a mdt triterpene aglycone ndm vong c¢6 khung dang ursane [117] va
24 carbon dugc gan cho bén dudng. So sanh s6 liéu phd NMR cuia hop chiat CL6 véi
s6 liéu phé NMR cua hop chat CL2 nhan théy ching kha twong tu nhau, dac biét cau
tric phan dudng hoan toan tuong tu nhau (Bang 4.2 va 4.6). Tuy nhién, c6 thé thiy
10 su khac biét & mét sb tin hiéu thude phén aglycone, dac biét 1a vong E. Véi su XUAt
hién cua hai tin hi¢u methyl doublet thay cho hai tin hi¢u methyl singlet, cung voi sy
khac biét kha rd cta cac tin hiéu carbon vong E cho thdy CL6 1a mot hop chat ¢o
khung ursan. Piéu nay duoc khiang dinh chinh xac bang phd HSQC, HMBC va
COSY, voi tuong tac HSQC gitta H-19/C-19 va H-20/C-20, tuong tdc COSY cua H-
29/H-19 va H-30/H-20, va tuong tic HMBC tir H-29 dén C-18/C-19/C-20 va tir H-
30 dén C-19/C-20/C-21 da dugc quan sat. Cac twong tic HMBC H,-23/C-3/C-4/C-
5/C-24 va H3-24/C-3/C-4/C-5/C-23 cung v6i tuong tdic NOESY gitra H2-23/H-3 da
khang dinh c6 mot nhom hydroxy tai C-23 ma khong phai tai C-24. Mot nhém OH
tai vi tri C-6 dugc chung minh thong qua twong tac HSQC ctia H-6/C-6 cung véi
tuong tac COSY gitra H-5/H-6 dua trén co sd so sanh céac dir liéu pho cia hai vong
A va B ctia CL6 voi CL2. Tin hiéu ctia proton H-6 xudt hién dudi dang broad singlet
tai on 4,45 va hing sb tuong tic 3Js6 = 0 Hz xac dinh proton nay dinh hudng
a/equatorial. Ngoai ra, hing sb tuong tac 16n (J23 = 13,2 Hz) giita Ha-2 va H-3, khing
dinh proton H-3 dinh hudng a/axial. Cac hudng nay duoc khiang dinh bang tuong tac
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NOESY ctia H-3/H-5 va H-5/H-6 di quan st thiy. Cac twong tac HMBC tir Glu H-1"
(0u 4,72) dén C-2' (dc 81,6), tir Glu H-1' (Jn 4,55) dén C-3 (o 84,2), két hop vé6i J =
7,8 Hz cta hai proton anomeric xac dinh nhanh duong ndi C-3 1a 3-O-f-D-
glucopyranosyl-(1—2)-B-D-glucopyranoside, dong thoi trong tac HMBC tir Rha H-
1" (0u 5,53) dén C-2"" (6c 76,5), tir Glu H-1"" (du 5,42) dén C-28 (dc 178,1) két hop
véiJ = 1,8 Hz (Rha H-1"") va J= 7,8 Hz (Glu H-1"") cho phép xé&c dinh nhanh duong
nbi v6i C-28 1a 28-O-a-L-rhamnopyranosyl-(1—2)-A-D-glucopyranosyl ester. Nhur
vay, cong thirc phan tr du doan cta hop chit CL6 s& phai 1a CssHssO24 (M = 1120)
v6i gia tri do bat bio hoa bang 11. Piéu nay da duoc khang dinh chinh x4c bang phan
tich phd khdi lugng phan giai cao HR-ESI-MS véi su xuat hién pic ion gia phén tir
tai m/z 1121,5723 [M+H]" hoan toan phu hop vai két qua tinh toan 1y thuyét cho cong
thirc [CsqHsoO24]": 1121,5738 (A = -1.3 ppm). Cau hinh dudng D-glucose va L-
rhamnose ciing dugc xac dinh bang phuong phap néu tai muc 2.2.2.6 [106, 107]. Tur
nhung chirng minh néu trén cho théy, cAu tric cua hop chit CL6 duoc xé4c dinh 1a 3-
O-f-D-glucopyranosyl-(1—2)-f-D-glucopyranosyl-64,23-dihydroxyursolic acid 28-
O-a-L-thamnopyranosyl-(1—2)-#-D-glucopyranosyl ester. Qua tra ctru trén Scifinder
cho thdy CL6 1a mot hop chit méi va duoc dit tén 1a cryptobuchanoside F.

x10 3 |* Scan (rt: 0.857 min) NCCT_KCB1112.d
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Bdng 4.6. S6 liéu pho NMR ciia CL6

C oc*®  ou™* (d6 boi, J = Hz) C oc*  ou™* (d6 boi, J = Hz)
1 41,9 1,00 (m)/1,62 (m) 30 21,5 0,98 (d, 6,6)
2 26,6 1,86 (m)/1,98 (m) 3-O-Glucopyranosyl
3 84,2 3,63 (dd, 13,2, 4,8) I 104,3 4,55(d, 7,8)
4 45,0 - 2! 81,6 3,56 (dd, 9,0, 7,8)
5 48,8 1,23 (m) 3 78,6 3,57 (t,9,0)
6 68,6 4,45 (br s) 4 71,5 3,33*
7 41,2 1,62 (m)/1,77 (m) 5’ 78,4 3,27*
8 40,1 - 6 62,8 3,86%*/3,66*
9 49,1 1,62 (m) 2'-0O-Glucopyranosyl
10 37,1 - 1" 104,5 4,72 (d, 7,8)
11 24,1 1,98-2,09 (m) 2" 76,3 3,26*
12 127,6 5,31(t, 3,6) 3" 77,9 3,33*
13 1384 - 4" 71,7 3,26*
14 43,8 - 5" 77,6 3,28*
15 29,6 1,20 (m)/1,90 (m) 6" 63,0 3,86%*/3,66*
16 25,2 1,72 (m)/1,90 (m) 28-0-Glucopyranosyl
17 494 - | 94,9 5,42 (d, 7,8)
18 54,5 226(d, 11,4) 2" 76,5 3,66 (dd, 9,0, 7,8)
19 40,5 1,43 (m) 3" 79,8 3,58 (t,9,0)
20 39,9 1,10 (m) 4 71,6 3,40 (t, 9,0)
21 31,7 1,35 (m)/1,55 (m) 5" 78,3 3,34 (m)
22 37,5 1,73-1,75 (m) 6" 62,6 3,67*
3,78 (dd, 12,0, 1,8)
23 64,8 3,87 (d, 10,8)/3,48 (d, 10,8) 2""-O-Rhamnopyranosyl
24 15,0 1,12 (s) - 101,3 5,53 (d, 1,8)
25 18,0 1,37 (s) 2m 72,3 3,94 (dd, 3,0, 1,8)
26 19,4 1,10 (s) 3" 72,2 3,69 (dd, 9,0, 3,0)
27 24,0 1,11 (s) 4 73,7 3,44 (t,9,0)
28 178,1 - s 70,2 3,85 (m)
29 17,5 0,92 (d, 6,6) 6" 18,3 1,30(d, 6,0)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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Hinh 4.47. Phé COSY ciia CL6 Hinh 4.48. Pho NOESY cuia CL6
4.1.1.7. Hop chat CL7: Cryptobuchanoside G (hop chdt m&i)

7~ X HMBC
= COSY

#77"X NOESY
O Glucose
Q Rhamnose-(I—> 2)-glucose

Hinh 4.49. CAu tric héa hoc, cac tuong taic HMBC, COSY, NOESY cua CL7

Hop chat CL7 duoc phan lap dudi dang bot vo dinh hinh khong mau. Phan tich
pho khéi lugng phan giai cao HR-ESI-MS ctia hop chat CL7 xuat hién pic ion gia phan
tir tai m/z 981,5022 [M+Na]*, tinh toan 1y thuyét cho cong thirc [CasH7sO19Na]":
981,5030 (A = -0,8 ppm), cho phép xac dinh cong thirc phan tir ctia hop chat CL7 13
CasH75010 (M = 958) voi gia tri d6 bat bdo hoa bang 10. Phan tich phd NMR ctia hop
chat CL7 két hop so sanh véi s6 liéu phd NMR cua hop chit CL6, nhan thiy hai hop
chét nay kha tuong tu nhau, dac biét cAu tric phén aglycone hoan toan tuong tu nhau
(Bang 4.6 va 4.7), xac dinh phan aglycone ciia CL7 c6 khung dang ursan- triterpene
[117]. Tuy nhién, & phan duong cia hop chat CL7 thiy 16 c6 su khac biét v6i hop chat
CL6, dic biét 1a phan nhanh dudng ndi voi C-3. Phén tich phd NMR cua phan dudng

& hop chat CL7 cho thiy xut hién 12 tin hiéu carbon dic trung cho hai nhém glucose
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lan luot tai dc (105,5, 75,4, 78,4, 71,3, 78,1 va 62,4) va dc (94,9, 76,5, 79,9, 71,6, 78,4
va 62,5); va 6 tin hi¢u carbon thuoc mdt duong rhamnose tai oc (101,3, 72,3, 72,2, 73,7,
70,2 va 18,3) (Bang 4.7). Su khac biét ¢ thé thay 1o gitra hai hop chat nay 1a d6 dich
chuyén héa hoc cta C-2' di thay ddi vé ving truong cao (dc 75,4), chimg t6 khong co
phan tr duong nao lién két glycosidic tai C-2'. Pidu nhan dinh nay con duoc khing
dinh qua twong tac ctia cac phd HSQC, HMBC, va COSY cuia hop chat CL7, véi tuong
tac HSQC cua Glu H-2' (du 3,27)/C-2’, twong tac COSY Glu H-1'/H-2'/H-3'/H-4'/H-
5'/H-6', va tuong tic HMBC tir Glu H-1" (dn 4,43) dén C-3 (5c 83.3), két hop voi gia
tri hang s twong tac J = 7,8 Hz cta proton anomeric tai on 4,43 (Glu H-1'), cho phép
khang dinh nhanh dudng lién két véi C-3 1a 3-O--D-glucopyranosyl. Nhanh dudng
nbi voi C-28 hoan toan twong tu nhu hop chit CL6, duoc xac dinh 13 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester, va dugc chimg minh qua tuong
tac HMBC tir Rha H-1"" (0u 5,53) dén Glu C-2" (dc 76,5), tir Glu H-1" (du 5,42) dén
C-28 (dc 178,1) cung voi gia tri hang s6 J cua hai proton anomeric (1,8 Hz cho
rhamnose va 7,8 Hz cho glucose) khang dinh cac lién két glycoside c6 dang twong tmg
14 - va - (Bang 4.7). Cau hinh duong D-glucose va L-rhamnose ciing duoc xac dinh

bang phuong phap néu tai muc 2.2.2.6 [106, 107].

x10 3 |+ Scan (rt: 1.300 min) NCCT_KCB10D1.d

2.2+ 981.5022
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0.2 ‘ ‘
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Counts vs. Mass-to-Charge (m/z)
5
Hinh 4.50. Pho HR-ESI-MS cua CL7
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Hinh 4.51. Phd 'H NMR cua CL7
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Bdng 4.7. S6 liéu pho NMR ciia CL7

C oc* o™ (do boi,J = Hz) C oc™P on™* (d9 boi, J = Hz)
1 41,9 1,00 (m)/1,63 (m) 27 24,0 1,10 (s)
2 26,6 1,84 (m)/1,95 (m) 28 178,1 -
3 833 3,62(dd, 13,2,4,8) 29 17,5 0,92 (d, 6,6)
4 448 - 30 21,5 0,98 (d, 6,6)
5 48,8 1,24 (m) 3-O-Glucopyranosyl
6 68,6 4,45 (brs) 1 105,5 4,43 (d, 7,8)
7 41,3 1,62 (m)/1,78 (m) 2! 75,4 3,27 (dd, 9,0, 7,8)
8 40,1 - 3’ 78,4 3,35(t,9,0)
9 49,1 1,63 (m) 4' 71,3 3,36 (t,9,0)
10 37,2 - 5! 78,1 3,40 (m)
11 24,1 1,99-2,09 (m) 6’ 62,4 3,68*
3,78 (dd, 12,0, 2,4)
12 127,6 5,31 (t, 3,6) 28-0-Glucopyranosyl
13 1384 - 1" 94,9 542, 7,8)
14 438 - 2" 76,5 3,66 (dd, 9,0, 7,8)
15 29,6 1,21 (m)/1,90 (m) 3" 79,9 3,59 (t,9,0)
16 252 1,72 (m)/2,09 (m) 4" 71,6 3,41 (t,9,0)
17 494 - 5" 78,4 3,34 (m)
18 54,5 2,26(d, 11,4) 6" 62,5 3,67*
3,78 (dd, 12,0, 1,8)
19 40,5 1,42 (m) 2"-0-Rhamnopyranosyl
20 39,9 1,10 (m) ' 101,3 5,53 (d, 1,8)
21 31,7 1,35 (m)/1,54 (m) 2" 72,3 3,93 (dd, 3,0, 1,8)
22 37,5 1,73-1,75 (m) 3" 72,2 3,69 (dd, 9,0, 3,0)
23 64,8 3,75(d, 10,8) 4 73,7 3,44 (t,9,0)
3,49 (d, 10,8)
24 15,0 1,10(s) 5" 70,2 3,85 (m)
25 18,0 1,38 (s) 6" 18,3 1,29 (d, 6,0)

26 19,4 1,10 (s)

“« Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap

Tir cac phan tich néu trén, xac dinh duoc cau tric cua hop chat CL7 1a 3-0-4-
D-glucopyranosyl-64,23-dihydroxyursolic acid 28-0-a-L-rhamnopyranosyl-(1—2)-
S-D-glucopyranosyl ester. Qua tra ctru xac dinh CL7 1a mot hop chat méi va duge
dat tén 1a cryptobuchanoside G.
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45 4.8 NLE 1.0 2.5 I.0 L1.B 1.0 PP

Hinh 4.55. Pho COSY ctia CL7 Hinh 4.56. Pho NOESY cua CL7
4.1.1.8. Hop chat CL8: 3-O-f-D-Glucopyranosylasiatic —acid 28-O-a-L-
rhamnopyranosyl-(1—2)-p-D-glucopyranosyl ester

HO o

Hinh 4.57. Cau triic héa hoc ctia CL8

Hop chat CL8 dugc phan 1ap dudi dang bot vo dinh hinh khong mau. Phan
tich pho *C NMR va HSQC ctia hop chat CL8 nhan thdy xuét hién tin hiéu cong
huong cua 48 carbon. Trong do, 30 tin hi¢u carbon goi y thudc khung ursan-triterpene
aglycone va 18 tin hiéu carbon con lai gan cho ba dudng. O phan aglycone ciia hop
chat CL8 xuat hién cac tin hiéu cong huéng dic trung cia khung ursan-triterpene nhur
hai nhém methyl béc hai tai dc 17,5 (C-29) va dc 21,5 (C-30), mot ndi ddi tai dc 127,1
(C-12)/139,1 (C-13), mot tin hi€u carbon cia nhom carbonyl tai dc 178,0 (C-28), hai
tin hi¢u carbon ciia nhom oxymethine tai dc 68,3 (C-2) va dc 84,3 (C-3), mot tin hi¢u
carbon cua nhém oxymethylene tai dc 64.1 (C-23), va cac carbon bao hoa khac cong
hudng trong ving dc 14-90 ppm di dugc quan sat thdy (Bang 4.8). Dir liéu pho NMR
ctia hop chit CL8 tuwong tu dit liéu phd cua hop chat CL7, ngoai trir sy xuat hién
nhém hydroxy tai C-2 va nhom methylene (CHz) tai C-6 (Bang 4.7 va 4.8). Diéu nay
dugc ching minh thong qua phan tich pho *C NMR vé d6 dich chuyén héa hoc tai
C-2 (tin hiéu cong huong dich ctia C-2 chuyén vé ving truong thap, dc 68,2) va C-6
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(tin hiéu cong huong cta C-6 dich chuyén 1én ving truong cao, dc 18,9), goi ¥ phan
aglycone cta hop chat CL8 c6 dang asiatic acid [106]. Két hop so sanh sb liéu phd
NMR ctia hop chat CL8 véi s liéu phd da duoc cong bd cua hop chat 3-0-4-D-
glucopyranosylasiatic acid 28-O-a-L-rhamnopyranosyl-(1—2)-#-D-glucopyranosyl
ester [106] cho thay hoan toan phu hop. Cau hinh dudng D-glucose va L-rhamnose
cling duoc xac dinh bang phuong phap néu tai muc 2.2.2.6 [106, 107]. Do dé, hop
chat CL8 duoc xic dinh 13 3-O-B-D-glucopyranosylasiatic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester.
Bdng 4.8. S6 1iéu phd NMR cta CL8 va hop chéat tham khao
C oc™ oc™®  om*c(doboi,J=Hz) C ocf oc™  ou™ (46 bdi, J = Hz)
1 474 474 0,89 (t, 11,4) 27 239 24,0 1,16 (s)
2,05 (dd, 11,4, 4,5)

2 68,3 68,3 3,84(ddd, 11,4,9,6,4.,5) 28 178,0 178,0 -

3 88,7 88,8 3,49(d,9,6) 29 17,6 17,5 0,92 (d, 6,6)

4 452 452 - 30 21,5 21,5 0,97 (d, 6,6)

5 47,8 47,8 1,33 (m) 3-O-Glucopyranosyl

6 18,9 18,8 1,39-1,50 (m) 1" 105,6 105,5 4,44 (d, 7,8)

7 33,7 33,7 1,40 (m)/1,67 (m) 2" 754 754 3,27(dd, 9,0, 7,8)

8 41,1 41,1 - 37 782 78,3 3,39(t,9,0)

9 49,0 48,9 1,63 (m) 4 71,3 71,3 3,35(t,9,0)

10 38,6 38,6 - 5" 78,1 78,0 3,36 (m)

11 24,5 24,1 1,97-2,00 (m) 6’ 62,3 624 3,70(dd, 12,0, 5,4)
3,88 (dd, 12,0, 1,8)

12 127,1 127,1 5,29 (t, 3,0) 28-0-Glucopyranosyl

13 139,1 139,2 - 1" 950 95,0 5,42(d,7,8)

14 435 435 - 2" 76,4 76,5 3,63 (dd,9,0,7,8)

15 29,2 293 1,17 (m)/1,87 (m) 3" 79,5 79,5 3,57 (t,9,0)

16 254 254 1,71 (m)/2,10 (m) 4" 71,5 71,6 3,42 (t,9,0)

17 49,9 49,5 - 5" 78,4 78,3 3,34 (m)

18 54,3 54,3 2,26 (d, 10,8) 6" 62,6 62,7 3,67 (m)/3,78 (m)

19 40,4 40,4 1,42 (m) 2"-0O-Rhamnopyranosyl

20 39,8 39,8 1,14 (m) 1" 101,3 101,4 5,46 (d, 1,8)

21 31,7 31,7 1,35 (m)/1,54 (m) 2" 72,0 72,0 3,94 (dd, 3,0, 1,8)

22 37,4 37,4 1,68-1,79 (m) 3" 72,2 72,2 3,67 (dd, 9,0, 3,0)

23 64,1 64,2 3,28(d, 10,8)/3,73 (d, 10,8) 4" 73,7 73,7 3,41 (t,9,0)

24 14,5 14,5 0,77 (s) 5" 70,2 70,2 3,83 (m)

25 17,9 17,9 1,09 (s) 6" 18,4 18,4 1,29(d, 6,0)

26 18,2 182 0,88 (s)

“ Do trong CD;0D, 150 MHz, € 600 MHz, 5¢* ciia 3-O-B-D-glucopyranosylasiatic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-p-D-glucopyranosyl ester [106]
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4.1.1.9. Hop chat CFI: Uncargenin C 28-O-a-L-rhamnopyranosyl-(1—2)-B-D-
glucopyranosyl ester (hop chdt méi).

HO HO

HO OH

—~ HMBC
— COSY

47\ NOESY

Q Rham-(1—2)-glc

Hinh 4.58. CAu tric héa hoc, cac tuong tac HMBC, COSY, NOESY cua CF1

Hop chat CF1 duoc phan 1ap dudi dang bot vo dinh hinh khong mau. Phan tich
ph6 'H NMR va phé HSQC cuia hop chat CF1 nhan thay xuat hién céc tin hiéu dic
trung nhu: sau nhom methyl tai on 0,93 (3H, s, H-29), 0,96 (3H, s, H-30), 1,08 (3H, s,
H-26), 1,09 (3H, s, H-24), 1,14 (3H, s, H-27) va 1,35 (3H, s, H-25); m{t proton olefinic
tai on 5,32 (1H, t, J = 3,0 Hz, H-12); ba proton methine tai ou 1,17-1,18 (1H, m, H-5),
1,66-1,67 (1H, m, H-9) va 2,87 (1H, d, J= 13,2, 4,2 Hz, H-18); hai proton oxymethine
tai on 3,57 (1H, dd, J = 11,2, 4,2 Hz, H-3) va 4,41 (1H, br s, H-6); mdt nhém
oxymethylene tai on 3,48 (1H, d, /= 10,8 Hz, Ha-23) va 3,62 (1H, d, /= 10,8 Hz, Hy-
23); va hai proton anomeric c6 thé gan cho mdt duong glucose tai ou 5,47 (1H, d, J =
7,8 Hz, Glc H-1") va mdt duong rhamnose tai ou 5,50 (1H, d, J = 1,8 Hz, Rha H-1")
(Bang 4.9). Phan tich pho '*C NMR ctia hop chat CF1 nhan thdy xuat hién tin higu
cong hudng ciia 42 carbon. Trong d6, 30 tin hidu carbon & phan aglycone thudc loai
triterpenoid pentacyclic va 12 carbon dugc gan cho hai don vi duong. Dir liéu pho
NMR phan aglycone ctia hop chat CF1 twong tu dit liéu phd ciia hop chat CL1, dic
biét la dir liéu phé cua cac vong B, C, D va E, chting té chiing c6 cung cAu tric aglycone
13 uncargenin C (Bang 4.1 va 4.9). Su khéc biét ¢6 thé thiy 13 giira hai hop chit nay 1a
& tin hiéu cong hudng tai C-3 ciia vong A phan aglycone da chuyén dich vé ving truong

cao (dc 73,9), chimg t6 nhanh dudng ndi v6i C-3 di doi thanh nhém hydroxy. Diéu
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nhan dinh nay dugc khang dinh thong qua cac twong tac HSQC va HMBC, véi turong
tac HSQC cua H-3 (ou 3,57)/C-3 (oc 73,9), twong tac HMBC tur H-23 (Ju
3,48/3,62)/H3-24 (1,09) dén C-3 (5 73,9)/C-4 (dc 44,2)/C-5 (dc 49,5) d4 quan sat dugc.
Cac tuong tic HMBC H»-23/C-3/C-4/C-5/C-24 va H3-24/C-3/C-4/C-5/C-23 cung véi
tuong tic NOESY gitta H>-23/H-3 d4 khang dinh c6 mdt nhom hydroxy tai C-23 ma
khong phai tai C-24. Mot nhom OH tai vi tri C-6 dwoc chimg minh qua phé HSQC
tuong tac cua H-6/C-6 cung véi tuong tac COSY gitra H-5/H-6 dya trén co s& so sanh
cac dit liéu pho ctia hai vong A va B ctia CF1 véi CL1. Tin hiéu ctia proton H-6 xuét
hién dudi dang broad singlet tai du 4,41 va két hop véi hang sb tuong tac 3Jss= 0 Hz
xéc dinh proton nay dinh huéng a/equatorial. Ngoai ra, hing sé twong tac 1on CJas =
11,4 Hz) gitta Hu-2 va H-3, khing dinh proton H-3 dinh hudng a/axial. Cac hudéng
nay dugc khang dinh bang tuong tac NOESY tir H-3 dén H-5 va tir H-5 dén H-6 da
quan sat thdy. Nhanh dudng ndi v6i C-28 hoan toan twong ty nhu hop chat CL1, xac
dinh ciu trac cua nhanh duong 13 28-O-a-L-thamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester, va dugc chirng minh qua twong tic HMBC tir Rha H-1" (o1 5,50)
dén Glu C-2' (dc 77,0), tir Glu H-1' (0 5,47) dén C-28 (dc 178,1) clng véi gi tri hang
s0 J ctia hai proton anomeric (1,8 Hz cho rhamnose va 7,8 Hz cho glucose) khang dinh
cac lién két glycoside c6 dang tuwong tGng 14 a- va - (Bang 4.9). Cau hinh dudng D-
glucose va L-rhamnose ciing dugc xac dinh bang phuong phap néu tai muc 2.2.2.6
[106, 107]. Nhu vay, cong thirc phan tir du doén ctia hop chat CF1 s& phai 1a C42HesO14
vGi gia tri do bat bdo hoa bang 9. Piéu nay di duoc khang dinh chinh x4c bang phan
tich pho khoi lugng phan giai cao HR-ESI-MS véi su xuat hién pic ion gia phan tir tai
m/z 831,4301 [M+>3CI]" hoan toan phu hop véi két qua tinh toan 1y thuyét cho cong
thirc [C42He3014°°C1] 831,4303 (A = -0.2 ppm). Tir nhitng phan tich néu trén, xac dinh
dugc cau trac cua CF1 13 uncargenin C 28-O-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester. Qua tra ctru trén Scifinder cho thidy CF1 1a mot hop chat méi.

x10 4 |- Scan (rt: 1.015 min) NCCT_KCBS5E2_N.d

7,
6.5
6,
5.5
5,
4.5-
4,
351 832.4329
3,
2.5-
2,
1.5+ 834.4321
1,
0.51 835.4354
0’

831.4301

833.4300

828 828.5 829 829.5 830 830.5 831 831.5 832 832.5 833 833.5 834 834.5 835 835.5
Counts vs. Mass-to-Charge (m/z)

Hinh 4.59. Phd HR-ESI-MS cua CF1



91

134,12

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0 a0 Ta L] 50 40 30 20 10 o ppm

Hinh 4.61. Phd 3C NMR cua CF1
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Hinh 4.62. Pho HSQC cua CF1
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Hinh 4.63. Phd HMBC cua CF1
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Bang 4.9. S6 liéu phd NMR cua CF1

C oc®  ou™* (do boi, J = Hz) C oc™  ou™ (d0 boi, J = Hz)

1 41,7 0,99 (dd, 10,8, 4,2)/1,59* 23 66,9 3,48 (d, 10,8)/3,62 (d, 10,8)

2 27,6 1,60%/1,75-1,76 (m) 24 14,1 1,09 (s)

3 73,9 3,57 (dd, 11,4, 4,2) 25 17,8  1,35(s)

4 442 - 26 18,9 1,08 (s)

5 49,5 1,17-1,18 (m) 27 26,2 1,14 (s)

6 68,8 4,41 (brs) 28 178,1 -

7 41,0 1,64-1,65 (m)/1,72-1,73 (m) 29 33,6 0,93 (s)

8 39,8 - 30 24,1 0,96 (s)

9 49,2 1,66-1,67 (m) 28-0-Glucopyranosyl

10 375 - 1" 950 5,47(d,7,8)

11 24,5 1,94-2,05 (m) 2" 77,0 3,65(dd, 9,0, 7,8)

12 124,0 5,32 (t,3,0) 3 79,7  3,58(t,9,0)

13 144,1 - 4" 71,4 3,41(t,9,0)

14 435 - 5" 784  3,34-3,35 (m)

15 29,5 1,25-1,26 (m) 6' 624 3,68(dd,11,4,5,4)
1,70-1,71 (m) 3,87 (dd, 11,4, 2,0)

16 23,8 1,68%/2,07-2,08 (m) 2'-O-Rhamnopyranosyl

17 482 - 1" 101,5 5,50 (d, 1,8)

18 429 2,87(dd 13,2,4,2) 2" 72,3 3,95(dd, 3,0, 1,8)

19 47,3 1,75(dd 13,2, 13,2)/1,17* 3" 72,2 3,71 (dd, 9,0, 3,0)

20 31,5 - 4" 73,7 3,43 (t,9,0)

21 35,0 1,25*%/1,42(ddd, 13,2, 13,2,4,2) 5" 70,3 3,80-3,82 (m)

22 33,1 1,63*1,70-1,71 (m) 6" 18,2 1,27 (d, 6,0)

“ Po trong CD;0OD, *150 MHz, € 600 MHz, * Tin hiéu chong ldp
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Hinh 4.64. Phd COSY cua CF1 Hinh 4.65. Phd NOESY cua CF1

4.1.1.10. Hop chdt CF2: 3-O-B-D-Glucopyranosyluncargenin C 28-O-a-L-
rhamnopyranosyl-(1—2)-f-D-glucopyranosyl ester (hop chdt méi).

Hop chat CF2 duoc phan lap dudi dang bot vo dinh hinh khong mau. Cong thirc
phan tir cia hop chat CF2 duoc xac dinh 1a CasH7s019 (M = 958) v6i gia tri do bat bao
hoa bang 10 bang phuong phap phén tich pho khdi lugng phan giai cao HR-ESI-MS
ctia hop chit CF2 xuat hién pic ion gia phan tir tai m/z 981,5086 [M+Na]*, tinh toan 1y
thuyét cho cong thirc [CasH7s019Na]*: 981,5030, A = -5.7 ppm.

Phan tich ph6 *C NMR va HSQC cua hop chat CF2 nhan thay xuét hién tin
hiéu cong huong cua 48 carbon. Trong do, 30 tin hi¢u carbon goi y thudc khung
olean-triterpene aglycone [112, 113] va 18 tin hi¢u carbon con lai dugc gan cho ba
nhom dudng hexose. O phan aglycone xuat hién hai tin hiéu carbon ctia mét ndi déi
tai oc 124,0 (C-12)/144,1 (C-13), mot tin hi¢u carbon cua nhom carbonyl tai oc 178,1
(C-28), hai tin hi¢u carbon ciia nhém oxymethine tai oc 83,3 (C-3) va 68,7 (C-6) va
mot tin hiéu carbon ctia nhom oxymethylene tai dc 64,7 (C-23). So sanh s liéu phd
NMR gitta hai hop chit CL1 va CF2 nhén thay ¢ phan aglycone cia CF2 hoan toan
tuong tu nhu hop chat CL1, chimg t6 cAu trac phan aglycone ctia hop chat nay duoc
xéc dinh 12 uncargenin C (Bang 4.1 va 4.10). O phan duong cia CF2 xuat hién 12 tin
hiéu carbon dac trung cho hai nhém glucose lan luot tai dc (105,5, 75,3, 78,4, 71,6,
77,7 va 62,7) va oc (95,0, 77,0, 79,6, 71,4, 78,4 va 62,4), va 6 tin hi¢u carbon thudc
mot duong rhamnose tai oc (101,5, 72,3, 72,2, 73,7, 70,3 va 18,2) (Bang 4.10). Phan
tich phd NMR ctia phan dudng giira hai hop chat CL1 va CF2 cho thiy c6 sy khac
biét & mot s6 tin hiéu thude nhanh dudng ndi véi C-3, cu thé 1a d6 dich chuyén hoa
hoc ctia C-6' da thay ddi tir dc 69,7 & hop chat CL1 vé dc 62,7 & hop chat CF2, ching
t6 khong ¢ phén tir dudng nao lién két glycosidic tai C-6'. Diéu nhan dinh nay duoc
khang dinh qua twong tac ciia cac pho HSQC, HMBC, va COSY cuia hop chat CF2.
Trude hét, twong tac HSQC cua Glu H-6 [dn (3,66-3,68)/3,86]/C-6' (dc 62,7), tuong
tac COSY tur Glu H-1'/H-2'/H-3'/H-4'/H-5'/H-6', va tuong tac HMBC tir Glu H-1" (dn



94

27

28
7 )
It
"

| OH
SN\ 0
rﬂ = on Mo >
OH  OH 0
0
HO
Ho

OH

?)‘ AN
4 \ ~ HMBC
— COSY
47X\ NOESY

Q Rhamnose-(1—2)-glucose

Q Glucose

Hinh 4.66. Ciu tric hoa hoc, cac tuong taic HMBC, va NOESY chinh cua CF2
4,42) d&én C-3 (dc 83,3), chi ra nhanh dudng lién két voi C-3 1a 3-O-D-glucopyranosyl.
Ngoai ra, hang sb tuong tac J = 7,8 Hz ctia proton anomeric tai ou 4,42 (Glu H-1") chi
ra lién két tai C-3 1a lién két S-glycosidic. Nhanh dudng néi véi C-28 hoan toan tuong
ty nhu hop chit CL1, xac dinh 1a 28-O-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester, va dugc chirng minh qua twong tic HMBC tir Rha H-1"" (d1 5,50)
dén Glu C-2" (dc 77,0) va tir Glu H-1" (du 5,47) dén C-28 (6c 178,1) cling véi gia tri
hang s6 J ctia hai proton anomeric (1,8 Hz cho rhamnose va 7,8 Hz cho glucose) khang
dinh céc lién két glycoside c6 dang twong tng 13 a- va - (Bang 4.10). Cau hinh duong
D-glucose va L-rhamnose ciing duoc xac dinh bang phuong phap néu tai muc 2.2.2.6
[106, 107]. Tt nhitng phan tich néu trén, ciu trac cta hop chiat CF2 duoc xac dinh 1a
3-O-p-D-glucopyranosyl uncargenin C 28-O-a-L-rhamnopyranosyl-(1—2)-f-D-
glucopyranosyl ester. Qua tra ctru cho thay CF2 1a mot hop chat moi.

+ Scan (rt: 0.870 min) NCCT_KCB11E1.d

x10 3

981.5086
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959.9621
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55 960 965 970 975 980 985 990 995
Counts vs. Mass-to-Charge (m/z)

Hinh 4.67. Phd HR-ESI-MS cua CF2
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Hinh 4.71. Phd HMBC cua CF2

Bdng 4.10. S6 liéu phdo NMR cua CF2

(L

C oc™  ou™* (do boi, J = Hz) C oc*  ou™ (d0 boi, J = Hz)

1 41,7 0,98 (dd, 10,8, 4,2)/1,58* 27 26,2 1,14 (s)

2 26,4 1,83-1,84 (m)/1,94-1,95 (m) 28 178,1 -

3 83,3 3,61(dd, 11,4,4,2) 29 33,5 0,92 (s)

4 448 - 30 24,1 0,95 (s)

5 48,9 1,24 (brs) 3-O-Glucopyranosyl

6 68,7 4,46 (br s) 1" 105,5 4,42 (d,7,8)

7 41,1 1,62-1,64 (m)/1,72-1,73 (m) 2! 75,3 3,21(dd, 9,0, 7,8)

8 39,8 - 3’ 78,4 3,35%

9 49,2 1,64-1,67 (m) 4’ 71,6 3,34*

10 37,2 - 5' 77,7 3,28*

11 24,5 1,93-1,95 (m)/2,04-2,06 (m) 6 62,7 3,66-3,68 (m)
3,86 (dd, 12,0, 1,8)

12 124,0 5,32 (t, 3,0) 28-0-Glucopyranosyl

13 144,1 - 1" 95,0 5,47(d,7,8)

14 43,5 - 2" 77,0 3,66 (dd, 9,0, 7,8)

15 29,5 1,23-1,24 (m)/1,69-1,71 (m) 3" 79,6 3,59 (t,9,0)

16 23,8 1,68%/2,04-2,06 (m) 4" 71,4 3,42 (t,9,0)

17 48,2 - 5" 78,4 3,35-3,37 (m)

18 42,9 2,88(dd, 13,2,4,2) 6" 62,4 3,67-3,69 (m)
3,82 (11,4, 2,0)

19 47,3 1,73-1,75 (m)/1,17-1,19 (m) 2"-O-Rhamnopyranosyl

20 31,5 - 1" 101,5 5,50 (d 1,8)

21 35,0 1,24*/1,40 (ddd, 13,2, 13,2,4,2) 2" 72,3 3,95(d 3,0, 1,8)

22 33,1 1,61*/1,78 (m) 3" 72,2 3,70 (dd, 9,0, 3,0)

23 64,7 3,75 (d, 10,8)/3,49 (d, 10,8) 4" 73,77 3,43 (t,9,0)

24 15,0 1,10 (s) 5" 70,3 3,78-3,80 (m)

25 17,9 1,37 (s) 6" 18,2 1,28 (d, 6,6)

26 18,9 1,08 (s)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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Hinh 4.72. Pho COSY ctia CF2 Hinh 4.73. Pho NOESY cua CF2
4.1.1.11. Hop chat CF3: 3-O-B-D-Glucopyranosyl-(1—6)-p-D-glucopyranosyl-
6p,23-dihydroxyursolic acid 28-0-a-L-rhamnopyranosyl-(1—2)-p-D-

glucopyranosyl ester (hop chdt méi).

Hop chat CF3 duoc phan 1ap dudi dang bot vo dinh hinh khong mau. Phan tich
ph6 khéi lugng phan giai cao HR-ESI-MS ctia hop chat CF3 xuat hién pic ion gia phan
tir tai m/z 1143,5550 [M+Na]*, tinh toan 1y thuyét cho cong thirc [CssHssO24Na]':
1143,5558 (A = -0.7 ppm), cho phép xac dinh cong thirc phan tir ciia hop chit nay 1a
Cs4HssO004 (M = 1120) véi gid tri d6 bit bio hoa bang 11. Phan tich phd NMR ctia hop
chat CF3 két hop so sanh véi cac s6 liéu phd ctia hop chat CL6, nhan thay hai hop chit
nay c6 dir liéu phd twong tur nhau, dic biét dit liéu phd phan aglycone hoan toan turong
tr nhu hop chit CL6, ching t6 phan aglycone cta hop chat nay thuoc khung dang

ursan-triterpene [117], ké ca vé& mit hoa hoc 1ap thé va 24 tin hiéu hiéu carbon con lai

= COSY

#7X NOESY
Q Rhamnose-(1—»2)-glucose

Q Glucose-(1—=6)-glucose

Hinh 4.74. CAu tric héa hoc, cac tuong tac HMBC, COSY, NOESY cua CF3
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thudc phan duong twong tu hop chat CL6 (Bang 4.6 va 4.11). Su khac biét dugc thdy
1 gitra hai hop chat CL6 va CF3 tap trung & nhanh dudng ndi véi phan aglycone tai
C-3, cu thé 1a tin hiéu cong hudng cua C-2' chuyén dich vé vung truong cao (dc 75,7),
d6ng thoi tin hiéu cong hudng ctua C-6' chuyén dich vé ving trudng thap (dc 69,8),
chung to lién két glycoside da thay doi tir C-2' sang C-6'. Diéu nhan dinh nay duoc
khang dinh thong qua céc tuong tac trén phd HSQC, HMBC, va COSY. Trudc hét,
tuong tac HSQC cua H-2' (du 3,20)/C-2' (dc 75,7) va H-6" (Ju 3,68/4,11)/C-6" (dc
69,8), tuong tac COSY Glu H-1'/H-2'/H-3'/H-4'/H-5'/H-6', twong tac HMBC tu
proton Glu H-1" (du 4,35) dén Glu C-6' (dc 69,8), tir proton Glu H-1' (Ju 4.,43) dén
C-3 (dc 83,3) cung véi gid tri hang sb J = 7,8 Hz cta hai proton anomeric nay cho
phép xac dinh dugc chudi disaccharide ndi voi aglycone tai C-3 1a 3-O-f-D-
glucopyranosyl-(1—2)--D-glucopyranosyl va chudi dudng nay lién két voi

aglycone tai C-3.

x10 3 |* Scan (rt: 0.880 min) NCCT_KCB11G1.d

3.25
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1.25-
1,
0.75
0.5
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1143.5550

0-— : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ; ;
1020 1040 1060 1080 1100 1120 1140 1160 1180 1200 1220
Counts vs. Mass-to-Charge (m/z)

Hinh 4.75. Phd HR-ESI-MS cua CF3
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Bdng 4.11. S6 liéu pho NMR cia CF3

C oc*™® o™t (40 boi, J = Hz) C oc® ou™ (40 boi, J = Hz)

1 41,9 0,99 (dd, 10,8, 4,2)/1,63* 30 21,5 0,97(d6,6)

2 26,5 1,83-1,84 (m)/1,94-1,95 (m) 3-O-Glucopyranosyl

3 83,3 3,62 (dd, 11,4, 4,2) 1" 1055 4,43(d7,8)

4 448 - 2" 75,7 3,20%

5 48,8 1,24 (d3,0) 37 78,0 3,26*

6 68,7 4,46 (br s) 4" 71,6 3,31%*

7 41,3 1,61-1,63 (m)/1,75-1,76 (m) 5" 77,7 3,51-3,53 (m)

8 40,1 - 6' 69,8 4,11(dd 12,0, 1,8)
3,68 (dd 12,0, 5,4)

9 49,1 1,62-1,64 (m) 6'-O-Glucopyranosyl

10 37,2 - 1" 104,7 4,35(d7,8)

11 24,5 1,93-1,97 (m)/2,07-2,09 (m) 2" 75,2 3,23*

12 127,5 5,30 (t3,0) 3" 77,8 3,26%

13 138,5 - 4" 71,5 3,30*

14 43,8 - 5" 78,0 3,36%

15 29,6 1,20 (brd, 13,2) 6" 62,8 3,67-3,69 (m)

1,87-1,89 (m) 3,83-3,86 (m)

16 25,3 1,71-1,73 (m)/2,09-2,11 (m) 28-0-Glucopyranosyl

17 49,7 - 1" 95,1 5,38(d, 8,4)

18 54,2 2,27 (brd, 11,4) 2" 76,2 3,67*

19 40,5 1,41-1,43 (m) 3" 79,8 3,58(t,9,0)

20 39,7 1,13-1,15 (m) 4" 71,6 3,42 (t,9,0)

21 31,7 1,34-1,36 (m)/1,55-1,57 (m) 5" 78,4 3,35-3,37 (m)

22 37,6 1,67*/1,71-1,73 (m) 6" 62,7 3,67-3,69 (m)
3,83-3,86 (m)

23 64,7 3,49 (d 12,0)/3,75 (d 12,0) 2""-O-Rhamnopyranosyl

24 15,1 1,10 (s) 1" 101,2 5,55(d, 1,2)

25 18,3 1,39 (s) 2" 72,3 3,93(d 3,0, 1,2)

26 19,7 1,12 (s) 3" 72,2 3,67 (dd, 9,0, 3,0)

27 24,0 1,11 (s) 4" 73,77 3,43 (t,9,0)

28 1783 - 5" 70,2 3,85-3,87 (m)

29 17,5 0,92 (d 6,6) 6" 18,4 1,31(d, 6,0)

“ Po trong CD;0D, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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Hinh 4.81. Pho NOESY cua CF3

Nhanh dudng nbi véi aglycone tai C-28 hoan toan twong ty nhu hop chat CL6,
xac dinh la 28-0-a-L-rhamnopyranosyl-(1—2)-#-D-glucopyranosyl ester, va duogc
ching minh qua twong tic HMBC tir Rha H-1""" (6 5,55) dén Glu C-2"" (5¢c 76,2), tir
Glu H-1"" (du 5,38) dén C-28 (dc 178.3) clung voi gia tri hing sé J cia hai proton
anomeric nay lan luot 1a 1,2 Hz va 8,4 Hz khang dinh cac lién két glycoside c6 dang
tuong Gmg 13 a- va - (Bang 4.11). Cau hinh dudng D-glucose va L-rhamnose cling
duogc xac dinh bang phuong phap néu tai muyc 2.2.2.6 [106, 107]. Tir nhitng minh chiing
trén, xac dinh ciu triic hoa hoc ctia hop chat CF3 1a 3-0-4-D-glucopyranosyl-(1—6)-
[-D-glucopyranosyl-64,23-dihydroxyursolic acid 28-O-a-L-rhamnopyranosyl-(1—2)-
B-D-glucopyranosyl ester. Qua tra ciru cho thdy CF3 1a mot hop chat méi.
4.1.1.12. Hop chat CF4: 3-O-$-D-Glucopyranosyl-(1—2)--D-
glucopyranosylasiatic acid 28-O-o-L-rhamnopyranosyl-(1—2)-f-D-glucopyranosyl

ester (hop chdt méi).

o L 1 ~ HMBC
y ~d . \ m— COSY
\ \ f2s
( 7 ,r .3 ’ I . X NOESY
/‘_\'\ / ) & it g P Q Rhamnose-(1—= 2)-glucose
;/‘ B _(‘ 4 '( \’(4’ \ ( \/ Q Glucose-(1 == 2)-glucose
— T T
\ N

Hinh 4.82. CAu tric hoa hoc, cac tuong tic HMBC, COSY, NOESY cua CF4
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Phan tich phé *C NMR va HSQC ctia hop chat CF4 nhan thiy xuét hién tin
hiéu cdng huong cua 54 carbon. Trong do, 30 carbon thudc khung ursan-triterpene
aglycone [117] va 24 carbon con lai dugc gan cho bén nhém dudng. S6 lidu phd
NMR ¢ phén aglycone ctia hop chat CF4 gan twong tu s liéu phd cta hop chat CL6
(Bang 4.6 va 4.12), dic biét cac dir liéu pho cua vong C, D va E. Tuy nhién, sy khac
biét co thé thiy rd ¢ vong A va B giita hai hop chit nay & phan aglycone 1a do dich
chuyén héa hoc ctia C-2 da thay doi tir dc 26,6 (CHa) 1én ¢ 68,1 (CH), dong thoi tai
C-6 di thay doi tir 5c 68,6 (CH) vé dc 18,8 (CHa), chimg t6 hop chat CF4 da c6 thém
mot nhom hydroxy tai C-2 va khong c6 nhém hydroxy nao tai C-6. Do d6 ciu tric
aglycone ciia hop chat CF4 duoc xac dinh 1a asiatic acid [116]. Diéu nhan dinh nay
dugc khing dinh thong qua cac tuwong tac trén phd HSQC, HMBC, va COSY. Trong
do, tuong tac HSQC cua H-2 (ou 3,83-3,85)/C-2 va Hz-6 [du (1,38-1,40)/(1,50-
1,51)]/C-6, tuong tac COSY cua H-2/H-3 (Jn 3,48), H-5 (du 1,31)/H-6, va tuong tac
HMBC tir H-2 dén C-3 (5c 89,7) va tir H-5 dén C-6 da duoc quan sat thiy. Hon nita,
tin hiéu proton H-3 tai du 3,48 dudi dang doublet véi gia tri hang sé tuwong tac 16n
(J23=9,0 Hz) ciing v&i xuat hién twong tic NOESY ctia H-3/H-5. Diéu nay cho thiy
céu tric cia proton H-2, H-3 va H-5 theo hudng axial. S6 liéu pho NMR ciia phan
duong gitra hai hop chat CF4 va CL6 hoan toan twong tu nhau (Bang 4.6 va 4.12).
Diéu nhan dinh nay duoc chiing minh thong qua twong tac trén phé HMBC va hang
s6 tuong tac J clia cac proton anomeric ciia hop chat CF4. Trude hét, twong tac
HMBC tir Glu H-1" (6 4,79) dén C-2' (6c 80,7), tir Glu H-1' (du 4,53) dén C-3 (dc
89,7), tir Rha H-1""" (dn 5,46) dén C-2"" (dc 76,5) va tir Glu H-1"" (6n 5,42) dén C-28
(dc 178,0) da xac dinh hai nhanh duong l1a glucopyranosyl-(1—2)-glucopyranoside
va rhamnopyranosyl-(1—2)-glucopyranoside lién két véi C-3 va C-28 lan luot bang
lién két glycosidic va ester. Pho '"H NMR cuia cic nhom dudng cho thiy gia tri hing
s6 tuong tac 16n (J = 7,8 Hz) cta ba proton anomeric Glu H-1', Glu H-1" va Glu H-
1" chi ra lién két p-glycosidic, trong khi hiang s6 tuong tac nhé (J = 1,2 Hz) cia
proton anomeric Rha H-1""" chi ra lién két a-glycosidic, xac dinh hai nhanh dudng 1a
3-O-4-D-glucopyranosyl-(1—2)-f-D-glucopyranoside va 28-0-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester. Nhu vay, cong thirc phan tu du
doan cua hop chiat CF4 s& phai 13 CssHssO24 (M = 1120) v6i gia tri do bat bido hoa
bang 11. Piéu nay da dugc khang dinh chinh xac bang phan tich phd khéi lugng phan
giai cao HR-ESI-MS vdi sy xuat hién pic ion gia phan tir tai m/z 1143,5631 [M+Na]*
hoan toan phu hop véi két qua tinh toan 1y thuyét cho cong thirc [CssHssO24Na]':
1143,5558 (A = +6,3 ppm). Cau hinh duong D-glucose va L-rhamnose ciing dugc
xéac dinh bang phuong phap néu tai muyc 2.2.2.6 [106, 107]. Tir nhiing phan tich trén
d3 x4c dinh duoc hop chit CF4 duoc xac dinh 13 3-O-8-D-glucopyranosyl-(1—2)-5-
D-glucopyranosylasiatic acid 28-0-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester. Qua tra ctru trén Scifinder cho thdy CF4 13 mot hop chit moi.
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x10 3 |* Scan (rt: 1.339 min) NCCT_KCB11G2.d
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Hinh 4.83. Phd HR-ESI-MS cua CF4
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Bdng 4.12. S6 liéu pho NMR ctia CF4

C oc*® ou™ (do boi, J = Hz) C oc*® ou™ (do boi, J = Hz)

1 47,5 0,88%/1,63(dd, 10,8, 5,4) 30 21,5 097(d7,2)

2 68,1 3,83-3,85(m) 3-O-Glucopyranosyl

3 89,7 3,48(d,9,0) 1" 104,1 4,53(d7,8)

4 455 - 2" 80,7 3,67*%

5 48,6 1,31 (brd, 12,0) 3 78,6 3,63(t,9,0)

6 18,8 1,38-1,40 (m)/1,50-1,51 (m) 4" 71,2 3,38*

7 33,6 1,38-1,40 (m)/1,67-1,69 (m) 5" 78,3 3,28-3,29 (m)

g8 41,1 - 6’ 624 3,86(dd, 12,0,2,4)
3,68*

9 48,8 1,63(dd,11,4,54) 2'-0O-Glucopyranosyl

10 38,5 - 1" 104,3 4,79 (d 7,8)

11 24,5 1,99-2,01 (m) 2" 76,1 3,26*

12 127,1 5,30 (t, 3,0) 3" 77,9 3,38%

13 139,1 - 4" 72,0 3,23(t,9,0)

14 435 - 5" 78,3 3,36-3,37 (m)

15 29,3 1,18*%/1,88(td, 13,2, 3,0) 6" 63,1 3,84%
3,62*

16 254 1,68-1,70 (m)/2,11 (td, 13,2, 2,4) 28-0-Glucopyranosyl

17 49,5 - 1" 95,0 542(@,7,8)

18 54,4 2,26 (brd, 11,4) 2" 76,5 3,63*

19 41,1 1,41-1,43 (m) 3" 79,5 3,57(t,9,0)

20 404 1,14 (m) 4" 71,6 3,42 (t,9,0)

21 31,7 1,35%/1,55 (m) 5" 78,3 3,34-3,35 (m)

22 374 1,68*%1,80-1,82 (m) 6" 62,6 3,78(dd, 12,0, 2,4)
3,68*

23 64,0 3,27(d, 11,4)/3,83 (d, 11,4) 2""-O-Rhamnopyranosyl

24 14,5 0,80 (s) 1" 101,4 5,46 (d, 1,2)

25 17,9 1,09 (s) 2" 72,0 3,94 (d, 3,0, 1,2)

26 18,2 0,88 (s) 3" 72,2 3,67*

27 245 1,16 (s) 4" 73,7 3,42 (t,9,0)

28 178,0 - 5" 70,2 3,83*

29 17,5 0,92(d7,2) 6" 18,4 1,29(d, 7,2)

“ Po trong CD;OD, *150 MHz, € 600 MHz, * Tin hiéu chong lap
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4.1.1.13. Hop chdt CF5: Asiatic acid

Hop chit CF5 duoc phan lap dudi
dang bot khong mau. Phéan tich pho 'H
NMR (Hinh I1.13.1, phan phu luc) cta hop
chat CF5 nhan thdy xuét hién cta cac tin
hiéu cta: bén nhém methyl bac ba tai du
0,72 (3H, s), 0,89 (3H, s), 1,07 (3H, s) va
1,16 (3H, s); hai nhém methyl bac hai tai
ou 0,92 (3H, d, J= 6,6 Hz), 0,98 (3H, J =
6,6 Hz); mot proton ndi doi tai ou 5,26 (1H,
t, J = 3,6 Hz); nam proton methine tai on Hinh 4.90. Cu tric hoa hoc cua CF5
1,11 (1H, m), 1,31 (1H, br d, J= 12,0 Hz), 1,41 (1H, m), 1,65 (1H, m) va 2,23 (1H,
d, J = 11,4 Hz); hai proton oxymethine tai én 3,48 (1H, d, J= 9,6 Hz) va 3,72 (ddd,
10,8, 9,6, 4,8); mot nhém oxymethylene tai ou 3,29 (1H, d, J= 10,8 Hz) va 3,53 (1H,
d, J= 10,8 Hz) (Bang 4.13). Phan tich phd '*C NMR (Hinh 1.13.2, phan phu luc) cia
hop chit CF5 nhén théy xudt hién tin hiéu cong hudng cua 30 carbon thudc khung

triterpene nam vong. Trong do, xudt hién tin hiéu dic trung cua ndi ddi tai dc 126,6
(C-12)/139,9 (C-13), hai tin hi¢u carbon cua nhom oxymethine tai dc 69,7 (C-2) va
Bdng 4.13. Sb liéu pho NMR ctia CF5 va hop chat tham khao
C oc* o™ ontc (do boi, J = Hz) C ocf oc™ ou (do boi, J = Hz)
1 47,6 48,1 0,88* 16 248 253 1,70 (m)/2,00 (m)
2,06 (dd, 10,8, 4,8)

2 688 69,7 3,72(ddd, 10,8,9,6,4,8) 17 48,0 48,7 -

3 782 783 3,48(d, 9,6) 18 53,5 544 223(d, 11,4)

4 436 44,1 - 19 394 404 141 (m)

5 482 484 131 (brd, 12,0) 20 39,3 404 1,11 (m)

6 18,5 19,1 1,39%/1,51 (m) 21 31,0 31,8 1,36%/1,52 (m)

7 32,8 33,7 1,39%/1,68* 22 374 38,1 1,67%/13 (m)

8 40,0 408 - 23 664 64,0 3,53(d,10,8)
3,29 (d, 10,8)

9 47,6 48,6 1,65* 24 143 143 0,72 (s)

10 383 39,0 - 25 174 17,7 1,07(5)

11 23,6 24,5 1,99-2,01 (m) 26 174 17,7 0,89 (s)

121255 126,6 5,26 (t, 3,6) 27 23,8 242 1,16(s)

13 1392 139,9 - 28 180,6 n.d.d -

14 422 434 - 29 17,3 17,9 0,92(d, 6,6)

15 28,6 29,2 1,18* 30 21,3 21,6 0,98 (d, 6,6)

1,93 (td, 13,2, 3,0)

“CD;OD, * 150 MHz, © 600 MHz, ¢ khéng phat hién, éc# cua asiatic acid [116] do trong pyridine-ds,
* Tin hiéu chong lap
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78,3 (C-3), mot tin hi€u carbon ctia nhém oxymethylene tai dc 64,0 (C-23) va hai
nhoém methyl bac hai tai oc 17,9 (C-29) va oc 21,6 (C-30). Dir li¢u phé NMR cua hop
chat CF5 gan tuong ty nhu dit liéu phd NMR ciia phan aglycone thudc hop chat CF4,
ngoai trir viée xuat hién cac nhom hydroxy thay thé nhanh duong tai C-3 va C-28
(Bang 4.12 va 4.13), xac dinh ciu tric ctia hop chat CF5 thudc khung dang ursan-
triterpene. Tir nhitng phan tich néu trén, két hop véi viéc so sanh dit liéu phd NMR
ctia hop chit CF5 véi dit liéu pho di cong bd ciia hop chét asiatic acid [116] cho thay
hoan toan trung khép. Nhu vay, cau trac cua CF5 duoc xac dinh 13 asiatic acid.
4.1.1.14. Hop chat CFé: 2o, 3p,23-Trihydroxyolean-11,13(18)-dien-28-oic acid

Hop chat CF6 dugc phan 1ap dudi 5
dang bot khong mau. Phéan tich phd 'H
NMR (Hinh I.14.1, phan phu luc) cta hop
chat CF6 nhan thay xuat hién cic tin hi¢u
nhu: sau nhom methyl tai oy 0,72 (3H, s),
0,83 (3H, s), 0,84 (3H, s), 1,00 (2x3H, s) va
1,02 (3H, s); hai proton olefinic tai ou 5,69
(1H, d, J= 10,8 Hz) va 6,50 (1H, dd, J = o
10.8, 3,0 Hz); hai proton methine tai ou  pr,p 4,97, CAu tric hoa hoc ciia CF6
1,35 (1H, m) va 2,10 (1H, m); hai proton va chét tham khao A
oxymethine tai oy 3,40 (1H, d, J=9,0 Hz) va 3,78 (1H, m); mot nhém oxymethylene
tai on 3,41 (1H,d, J=11,4 Hz) va 3,53 (1H, d, J = 11,4 Hz); va cac proton bao hoa
khac cong huong trong ving dn 0,90-2,56 ppm (Bang 4.14). Phan tich phd '*C NMR
(Hinh 1.14.2, phan phu luc) ctia hop chat CF6 nhan thay xuat hién tin hiéu cong hudng

Y CF6 R=OH
> (A) R=H

ctia 30 carbon thudc loai triterpenoid pentacyclic. Trong d6, xuat hién tin hiéu cia
bbn carbon ctia hai ndi d6i tai C-11 (dc 126,8)/C-12 (dc 127,2) va C-13 (dc 137,4)/C-
18 (dc 133,4); mot tin hi€u carbonyl tai dc 182,0 (C-28), hai tin hiéu carbon cua nhém
oxymethine tai dc 69,7 (C-2) va 78,3 (C-3), mot tin hi¢u carbon ctia nhom methylene
nbi v4i oxy tai dc 66,2 (C-23). S6 liéu phd NMR ciia hop chat CF6 gan tuong tu s6
liéu pho NMR phan aglycone ctia hop chat CL5 (Bang 4.5 va 4.14), ngoai trir xuat
hién tin hiéu ctia hai ndi doi tai C-11/C-12 va C-13/C18 thay cho mét ndi d6i C-12/C-
13 nhu & hop chat CL5 va khong ¢6 nhom duong nao ndi tai C-3 va C-28. So sanh
dir liéu pho NMR ciia hop chat CF6 véi dir liéu pho da cong bd cua hop chat 34,23-
dihydroxyolean-11,13(18)-dien-28-oic acid (A) [118], cho thiy hai hop chit nay
tuong ty nhau, ngoai trir sy xuat hién nhom hydroxy tai vi tri C-2 trong vong A trong
hop chat CF6. Tur nhiing phan tich néu trén, xac dinh ciu trac héa hoc cia CF6 1a
2a,3p,23-trihydroxyolean-11,13(18)-dien-28-oic acid. Qua tra ctru trén Scifinder cho
thiy CF6 1a hop chét da biét.
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Bdng 4.14. S6 1iéu phd NMR cua CF6 va hop chit tham khao

C  ocf oc™ owc(doboi,J=Hz) C ' oc™ ou™ (d6 bdi,J = Hz)

1 383 474 098223 (td, 10,8,3,0) 16 256 262 1,62(m)/1,73 (m)

2 27,6 69,7 3,78 (m) 17 48,7 489 -

3 73,1 783 3,40 (d, 9,0) 18 133,22 1334 -

4 431 442 - 19 41,0 41,4 2,56(d, 13,2)
1,79 (d, 13.,2)

5 482 482 1,35(m) 20 328 328 -

6 185 19,1 1,50 (m)/1,56 (m) 21 374 381 1,30 (m)/1,40 (m)

7 32,6 334 1,32 (m)/1,45 (m) 22362 32,8 1,23 (m)/1,47 (m)

8 41,1 419 - 23 674 662 341(d,11,4)
3,53 (d, 11,4)

9 549 557 2,10(d, 3,0) 24 12,7 13,3 0,72 (s)

10 369 387 - 25 17,1 17,3 0,83 (s)

11 126,0 126,8 6,50 (dd, 10.8, 3,0) 26 18,7 20,0 1,02 (s)

12 127,1 1272 5,69 (d, 10,8) 27 20,1 20,2 1,00 (s)

13 136,6 1374 - 28 178,9 ndd -

14 425 433 - 29 324 33,1 0,84(s)

15 333 36,8 1,40 (m)/2,26 (m) 30 243 24,6 1,00 (s)

«CD;OD, * 150 MHz, € 600 MHz, “ khéng phat hién, 0 ciia 3p,23-dihydroxyolean-11,13(18)-dien-
28-oic acid (A) [118] (pyridine-ds)

4.1.1.15. Hop chat CF7: Arjunolic acid
Hop chat CF7 duogc phan 1ap dudi
dang bot khong mau. Phan tich pho 'H
NMR (Hinh 1.15.1, phan phu luc) cta hop
chat CF7 nhan thiy xuét hién céac tin hiéu
nhu: sau nhom methyl tai oy 0,72 (3H, s),
0,84 (3H, s), 0,93 (3H, s), 0,97 (3H, s), 1,05
(3H, s) va 1,23 (3H, s); mot proton ndi doi
tai ou 5,27 (1H, t, J = 3,0 Hz); ba proton OH
methine tai ou 1,30 (1H, m), 1,64 (1H, m)  Hinh 4.92. CAu tric héa hoc cua CF7
va 2,88 (1H, m); hai proton oxymethine tai ou 3,37 (1H, d, J=9,0 Hz) va 3,72 (1H,
ddd, /= 10,8, 9,0, 4,8 Hz); mdt nhom oxymethylene tai du 3,29 (1H, d, J= 11,4 Hz)
va 3,53 (1H, d, J = 11,4 Hz); va céc proton bao hoa khac cong hudng trong vung ou
0,90-2,04 ppm (Béang 4.15). Trén phd '*C NMR (Hinh 1.15.2, phan phu lyc) ctia hop

chat CF7 xuat hién 30 tin hiéu carbon ctia mot triterpenoid pentacyclic. Trong sé 30

tin hi€u carbon nay xuét hién hai tin hiéu carbon cta mot lién két doi tai C-12 (oc
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123,4)/C-13 (dc 145,4), mot tin hi¢u carbon cua mdt nhom carbonyl tai dc 182,0 (C-
28), hai tin hi€u carbon ctia nhém oxymethine tai oc 69,7 (C-2) va 78,3 (C-3), va mdt
tin hiéu carbon ctia nhém methylene ndi véi oxy tai oc 64,0 (C-23). S6 liéu phd NMR
ctia hop chat CF7 tuong tu s6 liéu phd NMR phan aglycone ctia hop chit CLS5, ngoai
trir khong c6 nhom dudng nao ndi véi C-3 va C-28 (Bang 4.5 va 4.15). Tur phan tich
néu trén, két hop so sanh dit liéu phd cta hop chat CL7 véi dir liéu phd NMR da cong
b ctia hop chat arjunolic acid [119], cho thdy hoan toan triung khép. Do d6, ciu triic
hoa hoc ciia CF7 dugc xac dinh 1a arjunolic acid.
Bdng 4.15. S6 1iéu phd NMR cua CF7 va hop chit tham khao

C dc* o™ oue (40 boi, J = Hz) C oc* oc*®  ou™ (49 boi, J = Hz)

—_—

475 473 0,88 (brd, 10,8) 16 24,5 24,6 1,70 (m)/2,03 (m)
2,04 (td, 10,8, 4,8)

2 69,8 69,7 3,72(ddd, 10,8, 9,0, 4,8) 17 47,1 473 -

3 782 783 3,37(d,9.,0) 18 43,0 42,8 2,88(dd, 13,8,4,2)

4 443 441 - 19 445 47,7 1,74 (m)/1,20 (m)

5 485 47,9 1,30 (m) 20 31,5 31,6 -

6 192 19,1 1,40 (m)/1,50 (m) 21 34,0 349 1,23 (m)/1,42 (m)

7 33,6 334 1,39 (m)/1,64 (m) 22 335 338 1,61 (m)/1,78 (m)

8 40,7 40,6 - 23 66,3 64,0 3,53(d, 11,4)
3,29 (d, 11,4)

9 483 482 1,64 (m) 24 14,1 15,0 0,72 (s)

10 38,9 39,0 - 25 17,6 17,5 1,05(s)

11 241 24,1 1,94-1,98 (m) 26 17,8 17,8 0,84 (s)

12123,6 1234 527t 3,0) 27 26,6 265 1,23(s)

131454 1454 - 28 182,1 182,0 -

14 425 430 - 29 32,1 33,6 0,93(s)

15 29,0 288 1,16(m)/1,95(td, 13,2,3,0) 30 248 24,0 0,97 (s)

“CD;0D, ? 150 MHz, © 600 MHz, 0" ctia arjunolic acid [119]
4.1.1.16. Hop chdt CF8: 6-Hydroxyarjunolic acid
Hop chat CF8 duoc phan 1ap duéi

dang bot khong mau. Phéan tich phd 'H

NMR (1.16.1, phan phu luc) ctia hop chit

CF8 nhan thay xuét hién cac tin hiéu nhu: HO,,.
sdu nhom methyl tai on 0,92 (3H, s), 0,96
(3H, s), 1,08 (3H, s), 1,12 (3H, s), 1,16 (3H, 5
s) va 1,41 (3H, s); mot proton ndi doi tai ou ng
5,31 (1H, t, J = 3,6 Hz); ba proton methine  Hinh 4.93. Céu trac hoa hoc cua CF8
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taion 1,31 (1H, m), 1,73 (1H, m) va2,91 (1H, dd, J= 13,8, 4,2); ba proton oxymethine
tai ou 3,31 (1H, d, J=9,6 Hz), 3,75 (1H, ddd, /= 11,4, 9,6, 4,2 Hz) va 4,40 (1H, br
s); mOt nhom oxymethylene tai on 3,46 (1H, d, J=11,4 Hz) va 3,60 (1H,d, J=11,4
Hz); va cac proton bao hoa khac cong hudng trong vung du 0,90-2,08 ppm (Bang
4.16). Trén phd C NMR (1.16.2, phan phu lyc) ctia hop chat CF8 nhan thay xuat
hién tin hiéu cong hudng cta 30 carbon thudc loai triterpenoid pentacyclic. Trong sd
30 tin hi€u carbon nay xuét hién hai tin hiéu carbon ctia mét lién két doi tai C-12 (dc
123,5)/C-13 (oc 145,0), mdt tin hiéu carbon ctia mdt nhém carbonyl tai oc 181,9 (C-
28), ba tin hi¢u carbon ciia nhom oxymethine tai oc 69,7 (C-2), 78,2 (C-3) va 68,5
(C-6), va mot tin hiéu carbon ctia nhom oxymethylene tai dc 66,0 (C-23). S6 liéu phd
ctia hop chat CF8 va sd liéu pho phan aglycone cua hop chat CL5 khé twong tu nhau,
ngoai trir xuat hién mot nhom hydroxy ndi vdi C-6 va khong c6 nhom dudng nao ndi
v6i C-3 va C-28 trong hop chat CF8 (Bang 4.5 va 4.16). Tir phén tich néu trén, két
hop so sanh dit liéu phd NMR cua hop chiat CF8 véi dir liéu phd da cong bd ciia hop
chat 68-hydroxyarjunolic acid [120], cho thay hoan toan phu hop. Do dé, cau triic
hoa hoc ciia CF8 dugc xac dinh 1a 64-hydroxyarjunolic acid.
Bdng 4.16. S6 liéu pho NMR cua CF8 va hop chat tham khao

C oc™?® oc™  ou™° (40 boi, J = Hz) C oc* oc™®  ou™ (d0 boi, J = Hz)

1 50,1 50,1 0,89 (t, 11,4) 16 24,6 242 1,70 (brd, 13,8)/2,02 (m)
1,91 (dd, 11,4, 4,2)

2 69,7 69,7 3,75(ddd, 11,4,9,6,42) 17 485 48,5 -
3782 782 3.31(d,9.6) 18 42,8 42,9 2,91 (dd, 13,8, 4.2)
4 448 44,7 - 19 473 474 1,72 (m)/1,14 (m)
5 488 48,6 1,31 20 31,6 31,6 -
6 68,5 68,5 4,40 (brs) 21 34,9 35,1 1,21 (brd, 13,8)/1,40 (m)
7 41,1 412 1,51 (dd, 14,4,2,4)/1,80 (m) 22 33,9 34,0 1,62 (brd, 13,2)/1,79 (m)
8 39,8 398 - 23 65,9 66,0 3,60 (d, 11,4)
3,46 (d, 11,4)
9 493 49,6 1,73 (m) 24 152 152 1,08 (s)
10 38,6 386 - 25 18,9 18,9 1,41(s)
11 24,6 24,6 1,99 (m)/2,08 (m) 26 19,1 19,0 1,12 (s)
12 123,7 123,5 5,31 (t, 3.6) 27 26,5 26,5 1,16(s)
13 144,7 1450 - 28 181,9 n.dd -
14 435 436 - 29 33,6 33,6 0,92(s)
15 28,8 289 1,08 (m)/1,90 (m) 30 24,0 24,0 0,96 (s)

“CD;OD, * 150 MHz, € 600 MHz, ¢ khong phdt hién, 6" ciia 6f-hydroxyarjunolic acid [120]
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4.1.1.17. Hop chdt CF9: Actinidic acid

carbon thudc khung triterpene aglycone nam
vong (Bang 4.17). Trong s6 30 tin hiéu carbon
nay xuat hién bén tin hiéu carbon cua hai lién
két doi tai C-12 (dc 127,0)/C-13 (dc 139,6) va

Hop chit CF9 dugc phan lap dudi
dang bot khong mau. Trén phd 'C NMR
(1.17.2, phan phu luc) cta hop chat CF9 nhan

thiy xut hién tin hiéu cong huéng cua 30

C-20 (5c 154,5)/C-30 (¢ 105,3), mot tin hiéu

OH

Hinh 4.94. CAu trac hoa hoc cia CF9

carbon ciia mdt nhom carbonyl tai oc 182,0 (C-28), hai tin hi€u carbon ctia nhom

oxymethine tai oc 69,7 (C-2) va 78,2 (C-3), va mdt tin hi¢u carbon cua nhoém
oxymethylene tai 5c 66,4 (C-23). Phan tich phd 'H NMR va '*C NMR cua hop chat
CF9 két hop so sanh sb liéu phd ctia hop chit CF4, nhan thdy ciu trac ctia hop chét

CF9 kha twong tu ciu triic phan aglycone cta hop chat CF4 (Bang 4.12 va 4.17),

ngoai trir xuat hién ndi doi tai C-20/C-30 va hai nhom hydroxy nbi tai C-3 va C-28.

Két hop véi viée so sanh dir liéu phé NMR cua hop chat CF9 véi dit liéu phd cia

hop chat actinidic acid [121], cho thdy hoan toan phu hop. Do d6, hop chit CF9 duoc

xac dinh la actinidic acid.
Bdng 4.17. S6 liéu pho NMR cua CF9 va hop chat tham khao

C oc** o™ on™¢ (dd boi, J = Hz) C oc** oc™ ou™ (40 boi, J = Hz)

1 48,1 48,0 092(dd, 12,0,9,6)/1,98* 16 25,6 253 1,78 (m)/2,26 (d, 4,8)

2 69,8 69,7 3,72(ddd, 9,6, 9,6, 4,8) 17 49,7 48,6 -

3 783 782 3,39(d,9,6) 18 56,9 56,7 2,29(d, 11,4)

4 442 441 - 19 39,1 38,5 2,42 (m)

5 48,3 482 1,32% 20 155,0 154,5 -

6 19,2 19,1 1,41-1,49 (m) 21 33,7 33,3 2,21/2,35

7 33,6 33,6 1,33 (m)/1,68 (m) 22 38,8 40,4 1,64 (dd, 13,2, 4,8)/1,85 (m)
8 40,7 408 - 23 66,5 66,4 3,29(d, 11,4)/3,53 (d, 11,4)
9 494 489 1,69 (m) 24 14,0 13,9 0,73 (s)

10 40,8 39,0 - 25 17,8 17,7 1,07 (s)

11 24,6 24,5 1,97-2,02 (m) 26 18,0 17,8 0,87 (s)

12 126,7 127,0 5,30 (t, 3,6) 27 24,1 24,1 1,21(s)

13 140,0 139,6 - 28 182,1 181,0 -

14 43,6 435 - 29 16,9 16,8 1,03 (d, 6,6)

15 294 292 1,18 (m)/1,95 (m) 30 105,0 105,3 4,65 (br, s)/4,70 (br, s)

“CD;OD, % 150 MHz, € 600 MHz, 5 ciia actinidic acid [121]
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4.1.1.18. Tong hop cdc hop chdt phan ldp dwoc tir loai C. buchananii

Bang céc phuong phap pho hién dai nhu phd khdi lwong phan gidi cao, phd
cong hudng tir hat nhan mot chiéu, hai chiéu, két hop véi so sanh véi dit liéu phd cia
cac hop chét twong tmg duoc cong bd, tir loai C. buchananii d phan 1ap va xac dinh

duogc cau triic cta 17 hop chat, bao gom:

Rl

CL1 H S2 OH S4 CL6 H S3 OH S4

CL2 H S3 OH S4 CL7 H S1 OH S4

CL3 H S3 OH S5 CL8 OH S1 H S4

CL4 H S3 H S4

CL5 OH S1 H S4 CF3 H S2 OH S4
CF4 OH S3 H S4

CF1 H H OH S4 CF5 OH H H H

CF2 H S1 OH S4

CF7 OH H H H

CF8 OH H OH H

OH OH
Hinh 4.95. Tong hop cac hop chét phan lap duoc tir loai C. buchananii
8 hop chat (CL1-CL8) dugc phan lap tir bo phan 14: trong d6, 7 hop chat méi
duogc dat tén 13: cryptobuchanoside A-G (CL1-CL7), va mot hop chat di biét ¢ tén
la 3-O-p-D-glucopyranosylasiatic acid 28-0-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester (CLS8).
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9 hop chit (CF1-CF9) duoc phan 1ap tir bd phan qua cta loai: Trong do, 4
hop chat méi dugc dat tén 1a: uncargenin C 28-0-a-L-rhamnopyranosyl-(1—2)-4-
D-glucopyranosyl ester (CF1), 3-O-f-D-glucopyranosyluncargenin C 28-0-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester (CF2), 3-O-p-D-
glucopyranosyl-(1—6)-f- D-glucopyranosyl-6f,23-dihydroxyursolic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester (CF3), 3-0O-p-D-
glucopyranosyl-(1—2)-f-D-glucopyranosylasiatic acid 28-O-a-L-rhamnopyranosyl-
(1—2)-p-D-glucopyranosyl ester (CF4); va 5 hop chat da biét c6 tén 1a: asiatic acid
(CFS), 20,3p,23-trihydroxyoleana-11,13(18)-dien-28-oic acid (CF6), arjunolic acid
(CFT7), 64-hydroxyarjunolic acid (CF8) va actinidic acid (CF9).

Céu trac héa hoc cia tam hop chit CL1-CL8 phan lap tir 14 va bon hop chat
CF1-CF4 phan lap tir qua cta loai C. buchananii déu thudc nhém pentacyclic
triterpene glycoside va cac hop chat CF5-CF9 phan lap tir qua ¢ ciu trac hoa hoc
thudc nhoém pentacyclic triterpenoid. Piém chung cta cac cdu trac nay chu yéu 1a co
nhom duong/hydroxy tai C-3, ndi doi tai C-12/C-13, nhom hydroxy tai C-23 va nhom
ester tai C-28. Su khac nhau vé cu trac cia céac hop chét nay dugc tao thanh dya trén
su thay ddi cAu trac nhém duong tai C-3, qué trinh oxy hoa tai C-2 va C-6 lan luot
tao thém nhom 2-OH va 6-OH tuong (mg. Mudi bay hop chat CL1-CL8 va CF1-
CF4 déu 1a cac hop chat 1an dau tién dugc phéan lap tir chi Cryptolepis. Thanh phan
hoéa hoc cua 14 va qua cdy cung c6 khung pentacyclic triterpene nhung khac nhau &
cac nhom thé. Piém chung nita vé cau triic hoa hoc 1a thanh phan cau tao phan dudng
chi c6 hai loai 1a glucose va rhmanose.

4.1.2. Xdc dinh céu triic héa hoc cdc hop chit phén lap tiv loai A. triphysa
4.1.2.1. Hop chat ATI: Ailantriphysa A (hop chdt m&i).

&)‘Hk OCH;
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Hinh 4.96. CAu tric héa hoc, cac tuong taic HMBC, COSY, NOESY cua AT1
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Hop chat AT1 dugc phéan 1ap dudi dang chat ran khong mau. Trén pho hong
ngoai IR (Hinh I1.1.1, phan phu luc) cta hop chit ndy xuét hién budc song dic trung
cho nhém chire hydroxy (OH), carbonyl (C = O), lién két d6i (C = C) va lién két ether
(C-0-C) lan luot tai 3309, 1730, 1469 va 1062 cm'. Phan tich phd khdi lwong phan
giai cao HR-ESI-MS ctia AT1 nhan thy xuét hién pic ion gia phan tir tai m/z
503,3745 [M-HJ, tinh toan 1y thuyét cho cong thirc [C31Hs105]: 503,3742 (A = +0.6
ppm), cho phép xac dinh cong thirc phan tir cua AT1 la C31Hs205 (M = 504) véi gia
tri 46 bat bdo hoa 1a 6.

Phan tich phd '"H NMR va HSQC ciia hop chat AT1 nhén thay xuat hién tin hiéu
cua: bay nhom methyl bac ba tai ou 0,75 (3H, s, H-18), 0,91 (3H, s, H-30), 1,00 (3H,
s, H-19), 1,09 (3H, s, H-29), 1,16 (3H, s, H-28), 1,23 (3H, s, H-26) va 1,30 (3H, s, H-
27); mot nhom methyl bac hai tai on 0,97 (3H, d, /= 6,0 Hz, H-21); ba proton methine
tai oy 1,38-1,42 (1H, m, H-20), 1,52 (1H, d, J = 9,0 Hz, H-17) va 2,19 (1H, m, H-5);
ba proton oxymethine tai on 3,13 (1H, d, J = 9,6 Hz, H-24), 4,07-4,09 (1H, m, H-23)
va 4,40 (1H, br s, H-7); mot nhém methoxy tai ou 3,25 (3H, s, O-CH3); tin hiéu proton
cua hai nhom hydroxy tai on 2,44 (1H, d, J=9,6 Hz, 24-OH) va 3,49 (H, d, /= 2,4 Hz,
23-OH); va céc proton bao hoa khac cong hudng trong vung on 1,25-2,5 ppm (Bang
4.18). Phan tich ph6 '3C NMR ctia hop chiat AT1 cho thiy xuit hién tin hiéu cong
huong ctua 31 carbon. Trong do, mot tin hi¢u carbon thudc nhoém methoxy (dc 49,3)
va 30 carbon con lai thudc b khung triterpen tirucallane, goi y 16p hop chat dién hinh
dugc phan lap tu chi Ailanthus [57, 122, 123]. Cac tin hi¢u carbon thudc khung
triterpen tirucallane gém mot carbon ketone tai oc 217,7 (C-3); 2 carbon ciia mot lién
két doi dang tetrasubstituted (bon nhom thé lién két véi 2 carbon cua lién két doi
khong phai 1a hydro) tai dc 131,3 (C-8)/143,8 (C-9); 3 carbon methine tai dc 34,2 (C-
20), 44,3 (C-5) va 51,1 (C-23); 3 carbon oxymethine tai dc 79,3 (C-7), 68,8 (C-23)
va 76,6 (C-24); 1 carbon bac bon co lién két nhom methoxy tai dc 79,8 (C-25); 8
carbon methyl tai dc 15,8 (C-18), 18,7 (C-19), 19,3 (C-21), 21,2 (C-29), 21,5 (C-27),
21,6 (C-26), 27,1 (C-28) va 25,7 (C-30); 8 carbon methylene tai oc 22,1 (C-11), 24,3
(C-6), 28,4 (C-16), 29,6 (C-15), 30,8 (C-12), 34,3 (C-2), 34,8 (C-1) va 40,2 (C-22);
va 4 carbon bac bdn tai dc 46,6 (C-4), 38,0 (C-10), 44,1 (C-13) va 49,9 (C-14), da
dugc xac dinh twong ty nhu cac cong bd trude day [124, 125]. Cac nhoém ketone tai
C-3, lién két d6i tai C-8/C-9, ba nhém hydroxy tai C-7, C-23 va C-24 va nhém
methoxy tai C-25 duoc xac dinh thém bang cac twong tac trén phd HSQC, COSY va
HMBC. Dir liéu phd NMR cua bon vong (A, B, C va D) cua hop chat AT1 (Bang
4.18) twong ty nhu cta hop chat dymacrin K [125], cho phép xic dinh cac nhoém
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ketone tai vi tri C-3, lién két ddi tai vi tri C-8/C-9 va nhom hydroxy lién két v6i carbon
C-7. Trén phd HMBC cua hop chit AT1 nhén thay cac twong tac tir H3-28/H3-29 dén
C-3/C-4/C-5, tir H3-18 dén C-12/C-13/C-14, tir H3-19 dén C-1/C-5/C-9/C-10, tir H3-
21 dén C-17/C-20/C-22, tir H3-30 dén C-8/C-13/C-14/C-15, tir H3-26/H3-27 dén C-
24/C-25, tir proton methoxy dén C-25, cung véi cac twong tac COSY cua H-5/H-6/H-
7, Ha-15/H»-16/H-17/H-20 va H3-21/H-20/H,-22/H-23/H-24, cho phép khang dinh
ciu trac khung cta hop chit AT1 1a mot triterpen tirucallane. Ngoai ra, tin hiéu proton
H-7 xuét hién dudi dang mot broad singlet (tai on 4,40) voi hang s6 3Js7 ~ 0 Hz goi
¥ proton nay dinh hudng flequatorial [125]. Khiang dinh nay duoc xac dinh thém bai
tuong tac NOESY gitra H-7 va H3-30. Hon nita, phd NOESY con cho thiy twong tac
cua H-5/H3-28 va H-17/H3-30, cho phép xé4c dinh proton H-5 dinh hudng «, trong khi
d6 proton H-17 dinh hudng f. Dit liéu phd NMR ctia C-23 (5c 68,8) va C-24 (5c 76,6)
cia AT1 hoan toan khép véi dir liéu ciia hop chét hispidol A 25-methyl ether ¢6 vi
tri [23a-OH (tai dc23 68,21), 245-OH (tai dc-24 76,65)] va hispidol B 25-methyl ether
co vi tri [23a-OH (dc-23 68,13), 246-OH (dc-24 76,75)] [122]. Ngoai ra, proton cua
nhém 24-OH xuat hién dudi dang doublet (J = 9,6 Hz) tai du 2,65 do tuong tac ghép
nbi cuia H-24 (tai du 3.13, d, J = 9,6 Hz). Do d6, gia tri hang s twong tac Ja34 duoc
coi 1a bang khong. Minh ching nay cho thay C-23/C-24 ¢6 cau hinh dang syn-gauche
(erythro) [126], twong tu nhu cau hinh cia piscidinol A (3J2324 = 0 Hz) va khéc véi
24-epi-piscidinol A (23a-OH, 24a-OH) ¢6 gia tri hang s6 tuong tac >J2304 = 8,0 Hz
[127]. Tir nhitng phén tich trén, c¢6 thé xac dinh duoc cau tric hoa hoc cta hop chat
AT1 1a 25-methoxy-7a,23a,24-trihydroxytirucallane-8-en-3-one. Qua tra ctru cho
théy AT1 1a mot hop chat méi va duoc dat tén 1a ailantriphysa A.

x10 4 |- Scan (rt: 2.112 min) NCCT_VAT10L_NEG.d
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Bdng 4.18. S6 1iéu phd NMR cua AT1

C  oc™ out (do boi, J = Hz) C oc™® o™t (40 boi, J = Hz)
1 348 1,66-1,70 (m)/1,94-1,96 (m) 18 15,8 0,75 (s)

2 343 2,48-2,55(m) 19 18,7 1,00 (s)

3 217,77 - 20 34,2 1,38-1,42(m)

4 46,6 - 21 19,3 0,97 (d, 6,0)

5 44,3 2,19 (m) 22 40,2 1,20-1,24 (m)/1,79-1,82 (m)
6 243 1,43-1,47 (m)/2,20-2,24 (m) 23 68,8 4,07-4,09 (m)

7 79,3 4,40 (brs) 24 76,6 3,13 (d, 9,6)

8 131,3 - 25 79,8 -

9 1438 - 26 21,6 1,23 (s)

10 38,0 - 27 21,5 1,30 (s)

11 22,1 2,08-2,10 (m) 28 27,1 1,16 (s)

12 30,8 1,72-1,78 (m) 29 21,2 1,09 (s)

13 44,1 - 30 25,7 0,91 (s)

14 499 - O-CHs 49,3 3,25(s)

15 29,6 1,28-1,30 (m)/1,99-2,01 (m) 23-OH 3,49 (d, 2,4)

16 28,4 1,37-1,39 (m)/2,00-2,04 (m) 24-OH 2,65 (d, 9,6)

17 51,1 1,52(t,9,0)

“ Po trong CDCls, 150 MHz, € 600 MHz

4.1.2.2. Hop chat AT2: Ailantriphysa B (hop chit méi)
Hop chat AT2 dugc phéan lap dudi dang chat rin khong mau. Cong thirc phan
tir cia hop chit AT2 1a C31HsxO4 (M = 488) véi gid tri d6 bat bio hoa bang 6, duoc xac
dinh boi pic ion gia phan tr trén tai m/z 487,3818 [M-H] trén phd khdi lwong phén giai
cao HR-ESI-MS, tinh toan 1y thuyét cho cong thirc [C31Hs104]: 487,3793, sai s A =
+5.1 ppm. Phén tich phé '"H NMR, '3C NMR va HSQC ctia hop chit AT2 két hop so
sanh voi sb liéu pho cta hop chat AT1, nhan thy dir liéu phd NMR cuia hai hop chat
nay twong ty nhau, xac dinh hop chat AT2 ciing 1a mot triterpen tirucallane (Bang 4.18

21 OH

OH
& OCH;

= COSY
HMBC
¥ '\ NOESY

Hinh 4.104. CAu tric héa hoc, cac tuong tac HMBC, COSY, NOESY cua AT2
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va 4.19). Tuy nhién, hop chit AT?2 c6 khac biét véi hop chit AT1, cu thé tai vi tri C-
23 nhoém oxymethine (Jc 68,8) & AT1 dugc thay thé bang nhém methylene (5¢ 28,1)
& AT2. Piéu nay duoc khang dinh bang cac twong tac trén phd HSQC va COSY. Trén
phé HMBC, céc tuong tac tir H3-28/H3-29 dén C-3/C-4/C-5, tir H3-19 dén C-9, tir Hs-
30 dén C-8, tir H3-26/H3-27 dén C-24/C-25, va tir proton methoxy dén C-25 di dugc
quan sat. Ngoai ra, dg dich chuyén hoa hoc cua carbon cua cac vong A, B, C, D cua
AT?2 phu hop vé6i dymacrin K [125] va AT1, cho thidy nhém ketone, hydroxyl va lién
két doi twong mg 1an luot & C-3, C-7 va C-8/C-9. Nhom hydroxyl ndi véi C-7 dinh
hudng a/axial dugc goi y boi tin hi€u dang broad singlet ctia H-7 (du 4,41) va dugc
khing dinh boi twong tic NOESY giita H-7 va H3-30. Trén ph6 *C NMR cia AT2
xuat hién tin hiéu cong hudng dic trung tai oc 77.0 (C-24), twong ty nhu cia
euphorfistrine A (5c24 77,1 ppm), [hop chat c6 cau hinh tuong ddi 1a (20a,248)] va
léch 0,7 ppm so v&i gia tri dc.24 77,7 cia cycloart-25-methoxy-35,24R-diol [hop chat
c¢6 cu hinh twong dbi 1a (20a,24a), dugc do trong cing CDCl3)] [128].

x10 5 |- Scan (rt: 2.822 min) NCCT_VAT10H1_NEG_1.d
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Bang 4.19. S6 liéu pho NMR cia AT2
C oc™  ou™ (d6 boi, J = Hz) C  oc™ on™* (46 boi, J = Hz)
1 348 1,66-1,70 (m)/1,94-1,96 (m) 17 50,6 1,50%
2 343 2,49-2,54 (m) 18 15,8 0,75 (s)
3 217,7 - 19 18,7 1,00 (s)
4 46,6 - 20 36,4 1,42-1,44 (m)
5 443 220(dd, 2.4, 11,4) 21 18,6 0,92 (d, 6,0)
6 243 1,43-1,47 (m)/2,19-2,23 (m) 22 33,4 1,28-1,32 (m)/1,48-1,52 (m)
7 79,3 4,41 (brs) 23 28,1 1,29-1,31 (m)/1,39-1,41(m)
8 1314 - 24 77,0 3,42 (brd, 10,2)
9 1439 - 25 716 -
10 379 - 26 18,8 1,10 (s)
11 22,1 2,09-2,10 (m) 27 20,8 1,13 (s)
12 308 1,72-1,78 (m) 28 27,1 1,16 (s)
13 441 - 29 21,2 1,09 (s)
14 499 - 30 25,7 091 (s)
15 29,6 1,28-1,31 (m)/2,00-2,01 (m) O-CH; 49,1 3,23 (s)
16 282 1,40-1,41 (m)/2,00-2,02 (m) 24-OH 2,44 (brs)

“ Po trong CDCls, °150 MHz, © 600 MHz, * Tin hiéu chong lap

Nhu vay, cu hinh tuong d4i tai nhanh bén cua AT2 dugc xac dinh tuong tu
nhu cta euphorfistrine A (hai nhom 20-CHj3 va 24-OH nam khéc phia v4i nhau, o/f).
O day, do cau hinh nhém 20-CH3 ctia bo khung tirucallane 1a 204-CHs, ngugc véi
céu hinh 20a-CHj ctia hop chét euphorfistrine A, nén cau hinh twong d6i tai C-24 cua
AT2 dugc xac dinh 1a a-OH. Tt nhitng phan tich trén, c6 thé x4c dinh duoc cu trac
hoéa hoc ctia hop chat AT2 1a 25-methoxy-7a,24a-dihydroxytirucallane-8-en-3-one.
Qua tra ctru cho thdy AT2 1a mot hop chit méi va dugc dit tén 13 ailantriphysa B.

4.1.2.3. Hop chat AT3: Ailantriphysa C (hop chdt m&i).

Hop chat AT3 dugc phan lap dudi dang chat ran khong mau. Dir liéu pho
NMR cua hop chit AT3 kha tuong tu dir licu phé cua hop chit AT2, ngoai trir sy
vang mit ciia nhom 7-OH va lién két doi da thay doi tir C-8/C-9 & hop chat AT2 thanh
C-7/C-8 & hop chat AT3, cho thay hop chat nay 1a mot triterpen tirucallane (Bang 4.19
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Hinh 4.112. Cu tric héa hoc, cac tuong taic HMBC, COSY, NOESY cua AT3
va 4.20). Diéu nhan dinh nay duoc chirng minh boi su xuat hién cua tin hiéu proton
olefinic tai dn 5,31 (dd, J = 6,6, 3,6 Hz, H-7) va tuong tac HMBC tur H3-19 (Ju 1,00)
dén C-1 (5c 38,5)/C-5 (dc 52,4)/C-9 (5c 48,5)/C-10 (dc 35,0), tir H3-30 (du 1,01) dén
C-8 (dc 146,0)/C-13 (oc 43,5)/C-14 (oc 51,2)/C-15 (oc 33,7). Ngoai ra, tuong tac
HMBC tir H3-28 (n 1,05)/H3-29 (8u 1,12) dén C-3 (dc 216,9)/C-4 (5c 47,9)/C-5 chi
ra nhom ketone tai C-3; cac twong tac HMBC tir H3-26 (6n 1,09)/H3-27 (0 1,12) dén
C-24 (5c 76,9)/C-25 (dc 77,6) va tir cac proton methoxy (du 3,23) dén C-25 chi ra
nhom hydroxyl va methoxy lan lugt nam & C-24 va C-25. Pho '*C NMR ciia hop chat
AT3 xuét hién tin hiéu cong hudng dic trung tai dc 76,9 (C-24), twong ty nhu cua
AT2 (5c24 77,0 ppm), va 1éch 0,8 ppm so véi gia tri 5c.4 77,7 ctia hop chét cycloart-
25-methoxy-3S,24R-diol [hop chit c6 cau hinh trong déi 1 (20a,24a), dugc do trong
cung CDCl3)] [128]. Nhu vay, cdu hinh twong d6i tai nhanh bén cua hop chat AT3
dugc xéac dinh tuong tu nhu ciia AT2, nén cAu hinh tuong ddi tai C-24 cta AT3 duge
xac dinh 1a cdu hinh a. Nhu vay, cong thitc phan tir dy doan ciia hop chat AT3 sé&
phai 1a C31Hs205 véi gia tri do bat bdo hoa bang 6. Piéu nay di duoc khang dinh
chinh xac bang phan tich phd khéi lwong phan giai cao HR-ESI-MS v&i sy xuat hién

%10 4 |- Scan (rt: 4.989 min) NCCT_VATOF5_NEG.d
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Hinh 4.118. Pho COSY cua AT3
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Hinh 4.119. Phé NOESY cua AT3
Bdng 4.20. S6 1iéu pho NMR cua AT3

C oc™ ou™ (d0 boi, J = Hz) C  oc™ ou™ (d0 boi, J = Hz)
1 38,5 1,43-148(m)/1,98-2,01 (m) 17 53,2 1,49-1,52 (m)
2 349 224(dd, 14,4, 3.6) 18 22,0 0,82(s)
2,74 (td, 14,4, 5.4)
32169 - 19 12,8 1,00 (s)
4 479 - 20 36,1 1,38,1-41 (m)
5 52,4 1,73(dd, 9,0, 7,8) 21 183 0,88(d, 6,0)
6 244 2,10-2,11 (m) 22 332 1,27-1,30 (m)/1,50-1,53 (m)
7 1178 531 (dd, 6,6, 3,6) 23 282 1,39-1,42 (m)/1,50-1,52 (m)
8 146,0 - 24 769 3,41 (brd,7.8)
9 48,5 2,27-2,31 (m) 25 776 -
10 350 - 26 18,8 1,09 (s)
11 18,3 1,56-1,57 (m) 27 208 1,12(s)
12 34,1 1,46-1,48 (m) 28 24,6 1,05(s)
13 43,5 - 29 21,6 1,12(s)
14 512 - 30 274 1,01(5)
15 33,7 1,62-1,66 (m)/1,80-1,84 (m) O-CHs 49,0 323 ()
16 28,3 1,28-1,32 (m) 24-OH 2,43 (brs)

“ Po trong CDCl3, *150 MHz, € 600 MHz
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pic ion gia phan tir tai m/z 507,3610 [M+**Cl1] hoan toan phu hop véi két qua tinh
toan 1y thuyét cho cong thirc [C31Hs,0333Cl1]: 507,3610 (A = 0 ppm). Tir nhitng chimg
minh trén, cho thdy hop chit AT3 dugc x4c dinh 1a 25-methoxy-24a-
hydroxytirucallane-7-en-3-one. Qua tra ctru trén Scifinder cho thdy AT3 1a mét hop
chit méi va duoc dit tén 13 ailantriphysa C.

4.1.2.4. Hop chat AT4: Ailantriphysa D (hop chdt mdi).

OH
OCH,
. — Cosy
o N Y ( 4 7\ HMBC
! i \ N & N LI/ »"N\ NOESY
A — P
A gv‘mf‘{ X AR
Ay |
A/ TS o
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Hinh 4.120. CAu tric héa hoc, cac tuong taic HMBC, COSY, NOESY cua AT4

Hop chit AT4 dugc phan lap dudi dang chat rin khong mau. Cong thic phan
tir ciia AT4 13 C31Hs203 (M =472) v6i gia tri d0 bat bio hoa 1a 6, dugc xac dinh bang
phan tich ph6 khéi lugng phan giai cao HR-ESI-MS cho thay xuét hién pic ion gia
phan tir tai m/z 507,3612 [M+3CI], tinh toan 1y thuyét cho cong thirc [C31Hs2033°Cl]
: 507,3610, sai s6 A = +0,4 ppm. Dir liéu phd NMR ctia hop chit AT4 tuong tu v6i
dtr liéu phé NMR cua hop chit AT3, ngoai trir c6 su khac biét nho vé do dich chuyén
hoa hoc cua carbon tai C-24 (Bang 4.20 va 4.21). Trén phd '>C NMR ciia hop chat
AT4 xuit hién tin hiéu cong hudng dac trung tai oc 77,5 (C-24) tuong tu nhu tin hi¢u
cong hudng cia hop chat cycloart-25-methoxy-35,24R-diol (dc24 77,7) (hai nhoém
20-CHj3 va 24-OH cung phia) va 1éch 0,6 ppm so véi gia tri tuong tng ctia hop chat
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Hinh 4.121. Phd HR-ESI-MS cua AT4
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Hinh 4.122. Phd '"H NMR cua AT4
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Hinh 4.124. Pho HSQC ctia AT4
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Hinh 4.125. Phd HMBC cua AT4

.u.\'-.l“
. & ¢

Hinh 4.126. Phd COSY cua AT4

Hinh 4.127. Phd NOESY cua AT4
Bang 4.21. S liéu pho NMR cua AT4

C  oc™ ou™ (d0 boi, J = Hz) C  oc™ ou™e (d6 boi, J = Hz)
1 38,5 141-147 (m)/1,96-1,98 (m) 17 532 1,49-1,52 (m)
2 349 224(dd, 14,4, 3,6) 18 22,2 0,83 (s)
2,74 (td, 14,4, 5.,4)
3 2169 - 19 12,8 1,00 (s)
4 479 - 20 36,5 1,42-1,44 (m)
5 523 1,73(dd, 9,0, 7.8) 21 18,8 0,86 (d, 6,0)
6 244 2,09-2,10 (m) 22 32,5 0,92-0,97 (m)/1,94-1,97 (m)
7 117,8 5,30 (dd, 6,0, 3,0) 23 28,7 1,13-1,17 (m)/1,50-1,54 (m)
8 146,1 - 24 775 335(brd, 9,6)
9 484 227-2,31 (m) 25 776 -
10 350 - 26 189 1,09 (s)
11 183 1,56-1,57 (m) 27 209 L13(s)
12 340 1,46-1,48 (m) 28 24,6 1,04(s)
13 43,6 - 29 21,6 1,12(s)
14 513 - 30 27,5 1,02(s)
15 33,6 1,71-1,74 (m)/1,81-1,84 (m) O-CH: 49,0 3,22 (s)
16 284 128132 (m)/1,92-1,94(m) 24-OH - 243 (brs)

“ Po trong CDCl3, *150 MHz, € 600 MHz
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AT3 (6c-24 76,9, hai nhom 20-CHj va 24-OH khéc phia), cho thdy nhém 244-OH nam
cung phia véi nhoém 208-CHs. Cau trac hoa hoc ciing nhu viée gan dir liéu NMR cuia
hop chat AT4 di dugc xac nhin bing cac tuong tic HSQC, COSY, HMBC va
NOESY. Do viy, cu tric hoa hoc ctia hgp chat AT4 dugc xac dinh 14 25-methoxy-
24-hydroxytirucallane-7-en-3-one. Qua tra ctru cho thiy AT4 13 mét hop chiat moi

va dugc dit tén 1a ailantriphysa D.

4.1.2.5. Hop chat ATS: 248,25-Dihydroxytirucall-7-en-3-one
Hop chat AT5 duoc phan lap
dudi dang chat ran khong mau. Phén tich
ph6 'H NMR (Hinh I1.5.1, phan phy luc)
ctia hop chat AT5 nhan thiy xuat hién
tin hi¢u ctia: bdy nhém methyl bac ba tai
ou 0,82 (3H, s), 1,00 (3H, s), 1,02 (3H,
s), 1,05 (3H, s), 1,12 (3H, s), 1,17 (3H, :
s), 1,22 (3H, s) va mgt nhom methyl bac ~ Hinh 4.128. Céu trac hoa hoc cua AT5
hai tai Ju 0,88 (3H, d, J = 6,6 Hz); bdn proton methine tai ou 1,41 (1H, m), 1,52 (1H,
m), 1,73 (1H, dd, J = 8,4, 7,8 Hz) va 2,29 (1H, m); mdt proton olefinic tai du 5,31
(1H, dd, J = 6,6, 3,6 Hz); va mét proton oxymethine tai ou 3,34 (1H, dd, J= 6,0, 6,0
Hz) (Bang 4.22). Dt liéu NMR cua hogp chat ATS tuong tu dit licu phd NMR cua
hop chat AT3, ngoai trir sy thay d61 nhdm methoxy thanh nhém hydroxy tai C-25,
cho phép xéac dinh hop chat ATS cling thudc bg khung triterpen tirucallane véi cac
tin hi€u carbon dac trung nhu mdét ketone tai oc 217,0 (C-3), mdt no1 doéi tai oc 117,9
Bang 4.22. SO 1i€u phd NMR cua ATS va hop chat tham khao

C oc™ oc™ ouc (d6 boi, J = Hz) C oc*  oc™ ouc (d6 boi, J = Hz)
1 385 38,6 1,41 (m)/1,98 (m) 16 282 284 1,30 (m)/2,00 (m)
2 349 350 275(td, 14,4, 5.4) 17 484 532 1,52 (m)

2,24 (td, 14,4, 3.6)
32160 217,0 - 18 21,5 21,7 0,82(s)
4 478 479 - 19 12,7 12,8 1,00 (s)
5 53,1 524 1,73(dd,, 8.4,7.8) 20 359 36,0 1,41 (m)
6 243 244 2,10(m) 21 182 18,3 0,88(d, 6,6)
7 117,8 117,9 531 (dd, 6,6, 3.6) 22 33,6 33,0 0,95(m)/1,96 (m)
8 1459 146,0 - 23 284 28,5 1,29 (m)/1,40 (m)
9 523 48,5 2,29 (m) 24 78,6 78,7 3,34(dd, 6,0, 6,0)
10 349 349 - 25 732 732 -
11 182 18,3 1,52-1,54 (m) 26 245 24,6 1,22(s)
12 32,9 34,1 146-1,48 (m) 27 26,5 26,6 1,17(s)
13 434 43,6 - 28 23,1 23,3 1,05(s)
14 51,1 512 - 29 21,9 22,0 1,12(s)
15 34,0 34,1 1,72 (m)/1,83 (m) 30 27,4 274 1,02(s)

“ Po trong CDCl3, *150 MHz, € 600 MHz, 5c* ciia 24S,25-dihydroxytirucall-7-en-3-one [129]
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(C-7)/146,0 (C-8), mot nhom oxymethine tai oc 78,7 (C-24) va mot carbon bac ba cé
ndi oxy tai dc 73,2 (C-25). Tir phan tich néu trén, két hop véi viée so sanh dit liéu phd
NMR ctia hop chit AT5 vé6i dit liéu phd dd cong bd cia hop chat 24525-
dihydroxytirucall-7-en-3-one [ 129] cho thay hoan toan phu hop. Nhu vdy, cdu tric cia
hop chit AT5 duogc xac dinh 1a 245,25-dihydroxytirucall-7-en-3-one.

4.1.2.6. Hop chat AT6: Phellochin

Hinh 4.129. Cau truc héa hoc va tuong tac HMBC ciia AT6

Hop chat AT6 duoc phan lap dudi dang chat ran khong mau. Phan tich phd 'H
NMR va HSQC (Hinh I1.6.1 va I1.6.3, phan phy luc) cta hop chat AT6 nhan thay
xudt hién tin hiéu ctia: bay nhom methyl bac ba tai ou 0,82 (3H, s, H-18), 1,00 (3H,
s, H-19), 1,02 (3H, s, H-30), 1,05 (3H, s, H-28), 1,12 (3H, s, H-29), 1,23 (3H, s, H-
26), 1,30 (3H, s, H-27) va mdt nhom methyl bac hai tai ou 0,93 (3H, d, J = 7,2 Hz,
H-21); bon proton methine tai on 1,37 (1H, m, H-20), 1,51 (1H, t, /= 9,0 Hz, H-17),
1,72 (1H, t, J = 9,0 Hz, H-5) va 2,29 (1H, m, H-9); m{t proton olefinic tai ou 5,31
(1H, dd, J = 6,6, 3,0 Hz, H-7); hai proton oxymethine tai ou 3,13 (1H, d, /= 10,2 Hz,

Bdng 4.23. S6 liéu pho NMR ciia AT6 va hop chét tham khao

C oct* 6™ op™* (d0 bodi, J = Hz) C oc*  oc™ on™* (do boi, J = Hz)
1 38,59 38,6 1,45 (m)/1,98 (m) 17 53,80 53,8 1,51 (t, 9,0)
2 34,97 34,9 2,24 (dt, 14,4, 3,6) 18 22,07 22,0 0,82 (s)
2,76 (dt, 14,4, 5,4)
3 216,97 216,8 - 19 12,85 12,8 1,00 (s)
4 47,92 479 - 20 33,73 337 1,37 (m)
5 52,38 52,4 1,72 (t, 9,0) 21 18,93 18,9 0,93 (d, 7,0)
6 2440 244 2,10 (m) 22 39,86 39,9 1,20 (m)/1,80 (m)
7 118,03 117,9 5,31 (dd, 6,6, 3,0) 23 68,72 68,7 4,09 (m)
8 14593 1459 - 24 76,39 76,4 3,13 (d, 10,2)
9 48,53 48,5 2,29 (m) 25 79,81 79,8 -
10 3506 35,0 - 26 21,65 21,6 1,23 (s)
11 18,35 18,3 1,57 (m) 27 21,60 21,5 1,30 (s)
12 3404 340  1,46-1,48 (m) 28 2458 246 1,05 (s)
13 438 435 ; 29 21,65 216 1,12 (s)
14 51,25 51,2 - 30 27,41 274 1,02 (s)
15 33,80 33,8 1,64 (m)/1,83(m) O-CHs 49,36 49,3 3,25 (s)

16 28,50 28,5 1,30 (m)/2,02 (m)

“ Po trong CDCl3, *150 MHz, € 600 MHz, 5 cia phellochin [130]
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H-24) va 4,09 (1H, m, H-23); va céac proton bao hoa khac cong hudng trong vung dou
1,25-2,5 ppm (Bang 4.23). Phan tich phé NMR (Hinh IL.6.1-I1.6.4, phan phu luc) cta
hop chit AT6, két hop viéc so sanh v6i dir liéu phd NMR ciia hop chat AT3, nhan
thiy ching kha twong ty nhau, ngoai trir xuat hién nhém hydroxy thay thé nhom
methylene tai C-23 (tin hiéu cong huong tai vi tri C-23 ciia AT6 dich chuyén vé phia
truong thip (dc 68,7)), cho phép xac dinh hop chat AT6 ciing thudc bo khung
triterpen tirucallane véi mot s6 tin hiéu cong huong dac trung nhu mdt ketone tai oc
216,8 (C-3), mot ndi doi tai oc 1179 (C-7)/145,9 (C-8), hai oxymethine tai dc 68,7
(C-23) va 76,4 (C-24), va mot methoxy tai dc 49,3 (25-OCH3). Céc gid tri dc tai C-23,
C-24, C-25 cua AT6 la 68,7, 76,4, va 79,8 hoan toan trung khit véi 3 gia tri twong
ung cua phellochin [130] 1a dc 68,72, 76,39 va 79,81 cling nhu gia tri du-23 = 4,09 va
on-24= 3,13 (d, J=10,2 Hz) cia AT6 ciing hoan toan trung khit voi Jn-23 =4,09 va
du2a= 3,13 (d, J = 9,89 Hz) ctia phellochin cho thdy ching c6 cing c4u hinh tai C-
23 va C-24. Két hop véi viée so sanh dit liéu phd NMR cua hop chat AT6 véi dit lidu
phé ciia hop chat phellochin [130], cho thay hoan toan phi hop. Do d6, cau tric hoa
hoc cua hop chit AT6 duoc xac dinh 1a phellochin.

4.1.2.7. Hop chat AT7: Hispidol B 25-methyl ether

Hinh 4.130. Cau trac hoa hoc va tuong tac HMBC cia AT7

Hop chat AT7 duoc phén 1ap dudi dang chit rin khong mau. Phan tich phd 'H
NMR va HSQC (Hinh I1.7.1 va I1.7.3, phan phuy luc) cta hop chat AT7 nhan thay
xuat hién tin hiéu ctia: bay nhom methyl bac ba tai du 0,75 (3H, s, H-19), 0,82 (3H,
s, H-18), 0,86 (3H, s, H-29), 0,97 (3H, s, H-30), 0,98 (3H, s, H-28), 1,22 (3H, s, H-
26), 1,30 (3H, s, H-27) va mdt nhom methyl bac hai tai on 0,92 (3H, d, J = 7,2 Hz,
H-21); bon proton methine tai ou 1,30 (1H, m, H-5), 1,37 (1H, m, H-20), 1,50 (1H,
m, H-17) va 2,20 (1H, m, H-9); mdt proton olefinic tai ou 5,26 (1H, dd, J = 6,6, 3,0
Hz, H-7); ba proton oxymethine tai Ju 3,13 (1H, d, J = 9,6 Hz, H-24), 3,24 (1H, m,
H-3) va 4,09 (1H, m, H-23) (Bang 4.24). Trén ph6 *C NMR cuia hop chat AT7 thiy
xuat hién 31 nguyén tir carbon. Trong d6 xuét hién céc tin hiéu dic trung nhu mot ndi
doi tai oc 117,9 (C-7)/145,7 (C-8), ba oxymethine tai dc 68,7 (C-23), 76,4 (C-24) va
79,2 (C-3), va mdt methoxy tai dc 49,3 (25-OCH3) (Bang 4.24). S6 liéu phd NMR
cua hop chat AT7 tuong tu s6 liéu phé NMR cua hop chat AT4, ngoai trur xuat hién
nhém hydroxy thay thé nhom ketone tai C-3 (d6 dich chuyén hoa hoc tai vi tri C-3 tir
dc 216,9 & hop chit AT4 vé phia trudng cao dc 68,7 & hop chat AT7, dong thoi xuat
hién tin hiéu cia mot proton oxymethine H-3 tai ou 3,24) va nhom hydroxy thay thé
nhém methylene tai C-23 (tin hi¢u cdng hudng tai vi tri C-23 cua AT7 dich chuyén
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vé phia truong thip dc 68,7) (Bang 4.21 va 4.25). Hai proton H-24 (0n 3.13, d, J =
9.6 Hz) va 24-OH (61 2.72, d, J = 9.6 Hz) xuét hién duéi dang doublet cing c6 J =
9.6 Hz, chung t6 J2324 duge coi 1a bang khong, cho thiy C-23/C-24 c¢6 cdu hinh dang
syn-gauche (erythro) [126], twong ty nhu cau hinh cua piscidinol A (J34 = 0 Hz).
Két hop véi viée so sanh dit liéu phd NMR ctia hop chat AT7 véi dit liéu phd cia
hop chét hispidol B 25-methyl ether [122], cho thiy hoan toan phu hop. Do dé, cdu
truc hda hoc cua hop chit AT7 duoc xac dinh la hispidol B 25-methyl ether.
Bdng 4.24. S6 liéu pho NMR ctia AT7 va hop chit tham khao

C  oct oc™ Sutc(doboi,J=Hz C dct oc*  ouc (46 boi, J = Hz)
1 37,62 372 1,14 (m)/1,68 (m) 17 54,28 53,7 1,50 (m)

2 28,62 27,7 1,58 (m)/1,65 (m) 18 22,11 22,0 0,82 (s)
37832 792 3,24 (m) 19 13,45 13,1 0,75(s)

4 3957 390 - 20 34,53 33,7 1,37 (m)

5 5115 50,6 1,30 (m) 21 19,62 18,9 0,92 (d,7.2)

6 2443 239 1,96(m)2,15 (m) 22 42,95 39,9 1,20 (m)/1,80 (m)
7 118,40 117,9 5,26 (dd, 6,6, 3.0) 23 68,13 68,7 4,09 (m)

8 146,10 145,7 - 24 76,73 764 3,13 (d, 9,6)

9 4931 49,0 2,20 (m) 25 78,75 79,7 -

10 3522 349 - 26 22,58 21,6 1,22 (s)

11 1843 18,1 1,50-1,55 (m) 27 20,82 21,5 1,30 (s)

12 3437 34,0 1,46-1,48 (m) 28 15,58 27,6 0,98 (s)

13 43,76 43,6 - 29 28,32 14,7 0,86 (s)

14 5196 512 - 30 27,47 27,2 097 (s)

15 34,19 339 1,62(m)/1,80(m) O-CH; 493 493 325(s)

16 28,81 28,5 129(m)2,00(m) 24-OH - - 272(d,9,6)

“ Po trong CDCl3, *150 MHz, € 600 MHz, 3¢ ciia hispidol B 25-methyl ether [122] (pyridine-ds)
4.1.2.8. Hop chat AT8: Meliasenin G

OH
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OH Q
O

Hinh 4.131. Cau trac hoa hoc va tuong tic HMBC clia ATS
Hop chit AT8 duogc phan 1ap duéi dang diu khong mau. Phan tich phd 'H
NMR va HSQC (Hinh I1.8.1 va I1.8.3, phan phuy luc) cta hop chat AT8 nhan thay
xuét hién tin hiéu cua: bay nhém methyl bac ba tai ou 0,83 (3H, s, H-18), 1,04 (3H,
s, H-19), 1,05 (3H, s, H-28), 1,13 (3H, s, H-29), 1,18 (3H, s, H-30), 1,98 (3H, s, H-
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26), 2,23 (3H, s, H-27) va mot methyl bac hai tai én 0,75 (3H, d, J = 7,2 Hz, H-21);
bon proton methine tai on 1,72 (1H, t, J=9,0 Hz, H-5), 1,88 (1H, m, H-20), 2,57 (1H,
ddd, J= 9,6, 9,6, 9,6, Hz, H-17) va 2,28 (1H, m, H-9); hai proton ndi d6i tai o 5,31
(1H, dd, J = 2,4 Hz, H-7) va 6,10 (1H, s, H-24); hai proton oxymethine tai ou 3,87
(1H, dd, J=9,0, 7,2, H-12) va 4,21 (1H, d, J = 1,8 Hz, H-22) (Bang 4.25). Phéan tich
phd 3C NMR cua hop chiat AT8 nhdn thay xuat hién tin hiéu cong hudng cua 30
carbon. Trong do, xuét hién mot sd tin hiéu dic trung nhu hai nhom ketone tai dc
216,5 (C-3) va 200,9 (C-23), hai ndi d6i dang trisubstituted tai C-7/C-8 (dc 118,8)/(dc
144,9) va C-24/C-25 (oc 119,0)/(6c 159,8), hai nhém oxymethine tai oc 74,4 (C-12)
va 78,5 (C-22) (Bang 4.25). Dix liéu phé NMR vong A, B, C, D ctia hop chat AT8
twong ty dir liéu phd NMR cua cac hop chit AT3-AT6 va hop chat 22a-
hydroxytirucalla-7,24-dien-3,23-dione [131], ngoai trir xuat hién nhém hydroxy thay
thé nhom methylene tai C-12 (tin hiéu cdng huong tai vi tri C-12 ctia AT8 dich
chuyén vé phia trudng thap (dc 74,4). Tl nhitng phan tich néu trén, két hop véi viéc
so sanh dir liéu phd NMR ctia hop chat AT8 voi dir liéu pho di cong bd ctia hop chét
meliasenin G [132], nhan thdy chung hoan toan tring khép. Do d6, cdu trac hoa hoc
cua ATS8 duoc xac dinh 1a meliasenin G.
Bdng 4.25. S6 liéu pho NMR ciia AT8 va hop chét tham khao

C  oc*  oc™  Judc (d6 boi, J = Hz) C  oct* oc™  oud* (40 boi, J = Hz)

1 384 384 1,46 (m)/2,02(m) 16 282 282 1,50 (m)/2,25 (m)

2 348 348 225(m) 17 40,7 40,7 2,57 (ddd, 9,6, 9.6, 9.6)
2,76 (dt, 14,4, 5.4)

3 2167 216,5 - 18 19,8 19,8 0,83 (s)

4 478 478 - 19 12,7 12,7 1,04(s)

5 522 522 1,72(t,9,0) 20 39,6 39,6 1,88 (m)

6 244 244 2,10 (m) 21 11,5 11,5 0,75(d,7.2)

7 118,8 118,8 531 (d,2.4) 22 78,5 78,5 421(d,1,8)

8 1448 1449 - 23 200,9 200,9 -

9 47,6 47,6 2,28 (m) 24 118,9 119,0 6,10 (s)

10 350 349 - 25 160,0 1598 -

11 29,8 299 1,53 (m)/2,20 (m) 26 28,1 28,1 1,98(s)

12 745 744 3,87(dd,9,0,7,.2) 27 214 214 223(5)

13 479 479 - 28 245 245 1,05(s)

14 516 516 - 29 21,5 215 1,13(s)

15 351 351 1,57(m)/1,62 (m) 30 282 28,1 1,18(s)

“ Po trong CDCl;, 150 MHz, € 600 MHz, 6" cia meliasenin G [132]

4.1.2.9. Hop chat AT9: 21-O-Methyltoosendanpentol

Hop chat AT9 dugc phan lap dudi dang chat ran khong mau. Phan tich phd 'H
NMR va HSQC ctia hop chit AT9 nhan thdy xuat hién tin hiéu ctia: bay nhom methyl
bac ba tai on 0,85 (3H, s, H-29), 0,90 (3H, s, H-19), 0,95 (3H, s, H-28), 1,05 (3H, s, H-
18), 1,05 (3H, s, H-30), 1,26 (3H, s, H-26), 1,30 (3H, s, H-27); bbn proton methine tai
on 1,90 (1H, m, H-17), 1,97 (1H, m, H-5) va 2,03 (1H, m, H-9) va 2,34 (1H, m, H-20);
mot proton ndi ddi tai du 5,43 (1H, br s, H-15); nim proton oxymethine tai dn 3,40
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(1H, br s, H-3), 3,91 (1H, br s, H-7), 4,80
(1H, d,J=3,0 Hz, H-21), 4,25 (1H, ddd, J
=10,2, 8,4, 4,8 Hz, H-23) va 3,25 (1H, br
d, J = 8,4 Hz, H-24); va mdt nhom
methoxy tai du 3,36 (3H, br s, O-CH3)
(Bang 4.26). Phan tich pho '*C NMR
(Hinh 11.9.2, phan phu luc) cua hop chit
AT9 cho théy xuat hién tin hiéu cong
huong cia 31 carbon, goi ¥ hop chit nay
thudc bo khung triterpen apotirucallane, trong d6 xuat hién cac tin hiéu dic trung nhu
mot lién két doi tai C-14 (dc 162,4)/C-15 (5c 119,1); bdn nhém oxymethine tai dc
72,3 (C-7), 75,6 (C-24), 76,2 (C-3), 76,8 (C-23) va mdt carbon bac ba lién két véi
nhom hydroxy tai oc 73,0 (C-25); mdt carbon cé dang ketal tai oc 109,5 (C-21); va
mot nhom methoxy tai dc 55,6 (Bang 4.26). Cac twong tic HMBC (Hinh I1.9.4 — phan
phu luc) ciia H-21/C-23 va 21-OCH3/C-21, cho thay C-21 va C-23 duoc lién két véi
nhau théng qua mot nguyén tir oxy bang lién két ether dé tao thanh vong
tetrahydrofuran va nhom methoxyl ndi véi C-21 thanh nhém ketal. D6 dich chuyén
hoa hoc ciia cac proton va carbon lién quan, két hop véi cac tuong tac HMBC tir Ha-
22 dén C-24, tir H-28/H-29 dén C-3, tir H-30 dén C-7, tir H-24 dén C-25/C-26/C-27
va tir H3-26/H3-27 dén C-25, cho phép xéac dinh cac nhom hydroxyl tai C-3, C-7, C-
24 va C-25. Tir nhitng phan tich néu trén, két hop voi viée so sanh dit liéu pho NMR
ctia AT9 v6i dit liéu pho d3 cong bd cta 21-O-methyltoosendanpentol [133], cho thay
hoan toan trung khép. Nhu vy, cau triic ciia hop chat AT9 dugc xac dinh 1a 21-0O-
methyltoosendanpentol.

Bang 4.26. S6 liéu pho NMR cia AT9 va hop chét tham khao

‘.
29 728

Hinh 4.132. CAu tric hoa hoc cia AT9

C oc** oc™ ou(doboi,J=Hz) C ot oc™  oud (4o boi, J = Hz)
1 328 32,6 1,33 (m)/1,37(m) 17 57,5 57,5 1,90 (m)

2251 250 1,56(m)/1,93 (m) 18 193 19,3 1,05(s)

3762 762 3,40 (brs) 19 152 152 0,90 (s)

4 37,1 370 - 20 45,9 459 2,34 (m)

5 40,5 40,4 1,97 (m) 21 109,6 109,5 4,80 (d, 3,0)

6 237 23,7 1,70 (m) 22 338 33,8 1,77 (m)/1,92 (m)

7 723 72,3 3,91 (brs) 23 76,9 76,8 425(ddd, 10,2, 8,4, 4,8)
8 444 444 - 24 756 756 3.25(brd,8,4)

9 41,7 41,6 2,03 (m) 25 73,1 730 -

10 37,7 37,7 - 26 264 263 126(3)

11 163 16,2 1,50 (m)/1,73 (m) 27 265 264 130(s)

12 32,6 32,8 1,44 (m)/1,80 (m) 28 28,1 28,0 0,95(s)

13 47,0 46,9 - 29 222 22,1 0,85(s)

14 1624 1624 - 30 27,7 27,7 1,05(s)

15 119,2 119,1 543 (brs) O-CH; 55,6 55,6 3,36 ()

16 34,7 34,7 2,10 (m)/2,20 (m)

“ Po trong CDCl3, *150 MHz, € 600 MHz, 5c* ciia 21-O-methyltoosendanpentol [133]
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4.1.2.10. Hop chdt AT10:. Agladupol A
Hop chat AT10 duoc phan 1ap duéi
dang chét ran khong mau. Phan tich ph6 'H
NMR, 3C NMR va HSQC (Hinh I1.10.1-
10.3, phan phu lyc) cta hop chat AT10 két
hop so sanh véi sb liéu phd NMR cua hop
chat AT9 (Bang 4.26 va 4.27), nhan thiy
ciu truc hoa hoc cia AT10 tuong tu ciu
tric hoa hoc cua hop chit AT9, ngoai trr  Hinh 4.133. CAu tric hoa hoc cua AT10
su khéc biét nho tai vi tri C-21, theo d6 vé tin hiéu cong huong tai C-21 cia AT10 da
chuyén dich vé vung trudng cao (dc 104,7), goi y nhém methoxy tai C-21 dinh hudng
B (214-OCHs) khac véi hudng o (21a-OCH3) & hop chat AT9. Tir phén tich néu trén,
két hop véi viéc so sanh dir liéu phd NMR cua hop chat AT10 véi dir liéu pho cia
hop chat agladupol A [134], cho thdy hoan toan phul hop. Do dé, cau trac hoa hoc cia
hop chit AT10 dugc xac dinh 1a agladupol A.
Bdng 4.27. S6 liéu pho NMR ctia AT10 va hop chat tham khao

C oc** oc* ou**(doboi,J=Hz) C doc** oc* o™ (dd boi, J = Hz)
1 325 32,6 133(m)137(m) 17 523 524 190 (m)

2250 250 1,56(m)/1,93 (m) 18 198 198 1,05(s)

3762 762 3,40 (brs) 19 152 152 0,90 (s)

4 37,0 37,0 - 20 44,6 44,6 2,34 (m)

5 404 40,5 1,97 (m) 21 1046 1047 4,380 (d,3,0)

6 23,6 23,7 1,70(m) 2 314 314 1,77 (m)1,92 (m)

7 723 723 391 (brs) 23 787 788 425(ddd, 10,2, 8,4, 48)
8 444 444 - 24 76,6 76,7 3,25 (brd, 3,6)

9 41,6 41,6 2,03 (m) 25 72,9 72,9 -

10 37,8 37,8 - 26 26,3 26,3 1,26 (s)

11 163 163 1,50 (m)/1,73 (m) 27 263 264 130 (s)

12 328 32,9 144(m)/1,80 (m) 28 28,0 28,1 0,95(s)

13 46,6 46,6 - 29 22,1 22,1 0,85(s)

14 1622 162,1 - 30 27,7 277 1.05(s)

15 119,6 119,6 543 (brs) O-CHs 55,1 552 336(s)

16 349 350 2,10 (m)/2,20 (m)

“ Po trong CDCls, °150 MHz, € 600 MHz, 3¢ ciia agladupol A [134]

4.1.2.11. Téng hop cdc hop chat phdn ldp tir lodi A. triphysa

Bing cac phuong phap phd hién dai nhu phd khdi luong phan gidi cao, phd
cong hudng tir hat nhan mot chiéu, hai chiéu, két hop voi1 so sdnh vai dir li€u phé cua
cac hop chat twong ting duoc cong bd, tir loai 4. triphysa da phan 1ap va xac dinh
dugc ciu trac ciia mudi hop chit (AT1-AT10), trong d6: bon hop chat méi (AT1-
AT4) dugc dat tén 1a: ailantriphysa A-D (AT1-AT4); sau hop chat da biét co tén 1a:
248,25-dihydroxytirucall-7-en-3-one (ATS), phellochin (AT6), hispidol B 25-methyl
ether (AT7), meliasenin G (ATS), 21-O-methyltoosendanpentol (AT9) va agladupol
A (AT10).
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Ciu tric hoa hoc cta tam hop chit AT1-AT8 déu thuéc nhém triterpen
tirucallane, trong khi dé hai hop chit AT9-AT10 lai c6 ciu trac hoa hoc thudc nhom
triterpen apotirucallane. Piém chung cia cac ciu tric nay chi yéu 1a c6 nhoém
keton/hydroxy tai C-3 va methoxy/hydroxy tai C-25. Sy khac nhau vé cu trac cia céc
hop chét nay dugc tao thanh dya trén sy dich chuyén ndi d6i C-9/C-8 thanh C-8/C-7
bdi qua trinh dehydroxy tai OH-7 va qua trinh oxy hoa tai C-23 tao thém nhom 23-OH.

AT9 AT10

Hinh 4.134. Tong hop cdc hop chdt phan Idp tir lodi A. triphysa

4.2. Panh gia hoat tinh vrc ché su san sinh NO ciia hai loai C. buchananii va A.
triphysa
4.2.1. Hoat tinh irc ché NO ciia cdc hop chit phén lgp tir loai C. buchananii

Két qua thir hoat tinh ciia 18 hop chat phan 1ap dugc tir lodi C. buchananii cho
thdy cac hop chat CL1-CL8 va CF1-CF9 ( & nong d6 100 uM) dugc coi 1a khong gay
chét té bao & mirc c6 ¥ nghia thong ké (% té bao sdng tir 92,79% dén 100,99%), do d6
cac két qua d4nh gia kha nang {rc ché sinh san NO khong bi anh huéng hoic gay ra do
qua trinh cac chét thir nghiém gay chét té bao. Ciing & ndng do 100 uM, cac hop chit
CL1-CL8 va CF1-CF9 giy trc ché san sinh NO véi gia tri % trc ché 16n hon 50% (tir
81,09% dén 99,74%). Do vay, cac hop chét nay tiép tuc dugc nghién ciru tic dung trc
ché san sinh NO theo ndng d6 dé tinh toan gia trj ICso. Két qua cho thdy, cac hop chat
CL1-CLS8 gy tic ché san sinh NO véi gia tri ICso 1an luot 14 26,72, 52,24, 58,54, 49,19,
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56,86, 52,53, 38,15, va 18,79 uM, cac hop chat CF1-CF9 gay tic ché san sinh NO voi
gia tri ICso lan luot 1a 37,57, 26,04, 20,55, 25,37, 8,91, 22,69, 18,78, 19,21 va 22,01
uM so véi dbi chirng duong dexamethasone c6 gia tri ICso 1a 14,05 uM.

Tir két qua tre ché san sinh NO va cdu trac cac hop chat thir nghiém c6 thé
thiy hop chat CF5 thé hién hoat tinh wrc ché tot nhat véi gid tri ICso 1a 8,91 pM. Céc
hop chat CL1, CL8, CF2-CF4 va CF6-CF9 c6 gia tri ICso tir 18,78 dén 26,72 uM,
thé hién hoat tinh trung binh so véi ddi chimg duong dexamethasone. Cac hop chat
con lai cho thay tac dung yéu véi gid tri ICso trong khoang tir 37,57 dén 58,54 M.
Nhitng két qua nay cho thay triterpen pentacyclic mang 38,23-dihydroxy-12-en-28-
oic acid va cac dan xuit glycosyl ciia chung tai C-3 va C-28 c6 thé dong vai trd quan
trong trong tac dung trc ché san sinh NO cua loai C. buchananii. Nhitng phat hién
nay cho thiy cac thanh phan saponin c6 thé déng vai trd quan trong trong hoat tinh
trc ché san sinh NO ciia loai C. buchananii.

4.2.2. Hoat tinh trc ché NO ciia cdc hop chit phén lgp tiv lodi A. triphysa

Két qua thir hoat tinh cia 10 hop chat phan 1ap duoc tir loai A. triphysa cho
thdy cac hop chat AT1-AT10 ( 6 ndng d6 100 pM) duoc coi 1a khong gay chét té bao
& mirc co y nghia thong ké (% té bao sdng tir 82,21% dén 94,52%), do d6 cac két qua
danh gia kha ning wc ché sinh san NO khong bi anh hudng hodc giy ra do qué trinh
cac chat thir nghiém gay chét té bao. Ciing ¢ ndng do 100 uM, cac hop chat AT1-
AT10 gay (rc ché san sinh NO véi gia tri % tc ché 16n hon 50% (tir 67,72% dén
94,24%). Do vy, cac hop chat nay tiép tuc duge nghién ciru tic dung trc ché san sinh
NO theo ndng do dé tinh toan gia tri ICso. Két qua cho thay, cac hop chat AT1-AT10
gay e ché san sinh NO véi gi tri ICso 1an luot 14 8,12, 22,64, 34,34, 31,54, 48,84,
24,71, 63,04, 65,41, 54,42 va 55,14 uM, so vbi ddi chirng duong dexamethasone c6
gia tri [Cso 1a 14,21 pM.

Tir két qua G ché san sinh NO va cau tric cac hop chat thir nghiém c6 thé
thiy hop chat AT1 c6 hoat tinh trc ché t6t nhat v6i gia tri ICso 1a 8,12 pM. Cac hop
chat AT2-AT4 va AT6 thé hién hoat tinh trung binh v&i gid tri ICso trong khoang tir
22,64 dén 34,34 uM. Céc hop chit con lai thé hién hoat tinh yéu voi gia tri ICso trong
khoang tir 48,84 dén 65,41 uM. Nhiing két qua ndy cho thay triterpen tirucallane va
cac din xuét ketone, hydroxy cta chung tai C-3, C-7, C-23 va C-24 c6 thé dong vai
trd quan trong trong tac dung trc ché san sinh NO cua loai 4. triphysa. Lién quan giita
cAu triic va hoat tinh @rc ché NO, két qua nghién ctru so bd cho thay trong nhom chat
AT1-ATé6, khi ndi déi dich chuyén tir vi tri C-8/C-9 vé C-7/C-8 c6 thé 1am giam hoat
tinh, déng thoi su mat di nhom 23-OH ciing c¢6 thé 1am giam hoat tinh. Ddi voi cac
hop chét con lai, mdi lién hé gitra cAu trac va hoat tinh sinh hoc hoan toan chua c6
dau hiéu x4c dinh.
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KET LUAN

Bang cach sir dung cac phwong phép sic ky va cac phuong phap phd hién dai
d3 phan 1ap va xac dinh dugc cu trac hoa hoc cua 27 hop chét tir hai loai C.
buchananii va A. triphysa, trong d6 c6 15 hop chat méi va 12 hop chat da biét.

1. Ttr loai C. buchananii (cay Stmg dé) da phan lap va xéac dinh ciu trac cta 17
hop chiat CL1-CL8 va CF1-CF9: bao gém 11 hop chit méi dugc dat tén la:
cryptobuchanoside A-G (CL1-CL7), uncargenin C 28-O-o-L-rhamnopyranosyl-
(1—-2)-p-D-glucopyranosyl ester (CF1), 3-O-f-D-glucopyranosyluncargenin C 28-O-
o-L-rhamnopyranosyl-(1—2)-  p-D-glucopyranosyl ester (CF2), 3-O-p-D-
glucopyranosyl-(1—6)-f- D-glucopyranosyl-6$,23-dihydroxyursolic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester (CF3), 3-O-f-D-glucopyranosyl-
(1-2)-p-D-glucopyranosylasiatic ~ acid  28-O-a-L-rhamnopyranosyl-(1—2)-4-D-
glucopyranosyl ester (CF4); va 6 hop chit di biét bao gdm: 3-O-f-D-
glucopyranosylasiatic acid 28-0-a-L-rhamnopyranosyl-(1—2)-4-D-glucopyranosyl
ester (CL8), asiatic acid (CF5), 2a,3/,23-trihydroxyoleana-11,13(18)-dien-28-oic acid
(CF6), arjunolic acid (CF7), 6f-hydroxyarjunolic acid (CF8) va actinidic acid (CF9).

2. Tur lodi A. triphysa (cay Thanh that) di phan 1ap va xac dinh ciu trac cta 10
hop chat AT1-AT10: bao gom 4 hop chat méi duoc dit tén 1a: ailantriphysa A-D
(AT1-AT4) va 6 hop chat di biét: 24S,25-dihydroxytirucall-7-en-3-one (AT5),
phellochin (AT6), hispidol B 25-methyl ether (AT7), meliasenin G (AT8), 21-O-
methyltoosendanpentol (AT9) va agladupol A (AT10).

3. Két qua nghién ctru vé hoat tinh sinh hoc:

> Céac hop chit CL1-CL8 va CF1-CF9 duoc danh gia hoat tinh trc ché su san
sinh NO trén dai thuc bao RAW 264.7. Két qua cho thay cac hop chit nay c6 trc ché
san sinh NO vdi gia tri ICso trong khoang tir 8,91 dén 58,54 uM. Trong d6, hop chét
CF5 thé hién hoat tinh trc ché t6t nhat vdi gid tri ICso 14 8,91 pM. Cac hop chat CLI1,
CL8, CF2-CF4 va CF6-CF9 co gia tri ICso tir 18,78 dén 26,72 uM, thé hién hoat
tinh trung binh so v&i ddi chimg duong dexamethasone. Cac hop chat con lai thé hién
hoat tinh yéu véi gia tri ICso trong khoang tir 37,57 dén 58,54 pM.

» Cac hop chat AT1-AT10 dugc danh gia hoat tinh uc ché su san sinh NO trén
dai thuc bao RAW 264.7. Két qua cho thay cac hgp chat nay tic ché san sinh NO véi
gié tri ICso trong khoang tir 8,12 dén 65,41 uM. Trong d6, hop chat AT1 c6 hoat tinh
trc ché tot nhat voi gia tri ICso 1a 8,12 uM. Cac hop chat AT2-AT4 va AT6 thé hién
hoat tinh trung binh v&i gié tri ICso trong khoang tir 22,64 dén 34,34 uM. Cac hop chat
con lai thé hién hoat tinh yéu véi gia tri ICso trong khoang tir 48,84 dén 65,41 uM.
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KIEN NGHI

Hai hop chat asiatic acid (CF5) va ailantriphysa A (AT1) thé hién hoat tinh trc
ché sy san sinh NO ¢ té bao RAW264.7 duoc kich thich bang LPS véi gid tri ICso 1an
luot 12 8,91 uM va 8,12 uM manh hon so véi dbi chimg duong dexamethasone (14,05
uM), cho thdy hai hop chét nay déu c6 tiém ning, nén cin tién hanh cic nghién ctru tiép
theo dé xac dinh co ché tac dung cling nhu nghién ctru, doc cép, doc ban truong dién,
va hiéu luc trén mé hinh in vivo. Cac hop chét pentacyclic triterpene glycoside va
tirucallane triterpenoid da phan 1ap duoc c6 cau triic hoa hoc doc dao, do d6 c6 thé
mo rong nghién ctru sang loc thém céc loai hoat tinh khac dé dinh huéng cho céac

nghién ctru tng dung tiép theo.
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NHUNG PONG GOP MOI CUA LUAN AN

bay la nghién ctru dau tién vé thanh phén hoa hoc va hoat tinh tc ché su
san sinh NO trén dong té bao RAW 264.7 cta 2 loai C. buchananii va A. triphysa.

Pi phan l1ap va xac dinh dugc 11 hep chat méi tir loai C. buchananii:
cryptobuchanoside A-G (CL1-CL7), uncargenin C 28-O-a-L-rhamnopyranosyl-
(1-2)-4-D-glucopyranosyl ester (CF1), 3-O-p-D-glucopyranosyluncargenin C 28-
O-o-L-rhamnopyranosyl-(1—2)- S-D-glucopyranosyl ester (CF2), 3-O-p-D-
glucopyranosyl-(1—6)-f- D-glucopyranosyl-6f,23-dihydroxyursolic acid 28-O-a-L-
rhamnopyranosyl-(1—2)-4-D-glucopyranosyl ester (CF3), 3-O-p-D-
glucopyranosyl-(1—2)-f-D-glucopyranosylasiatic acid 28-O-a-L-rhamnopyranosyl-
(1—2)-p-D-glucopyranosyl ester (CF4). Tat ca cac hop chat nay déu thé hién hoat
tinh Grc ché san sinh NO véi gia tri ICso trong khoang tir 20,55 dén 58,54 uM.

Pi phan 1ap va x4c dinh dugc 4 hop chit moi tir loai A. triphysa:
ailantriphysa A-D (AT1-AT4). Ca bdn hop chat nay déu thé hién hoat tinh san sinh
NO, trong d6 hop chit AT1 thé hién hoat tinh tot nhat véi gia tri ICso 14 8,12 pM.
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