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Luan an nay duoc hoan thanh tai Vién Nghién ctu Khoa hoc Tay Nguyén,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Toi xin bay to long biét on sau sic dén TS. Nguyén Hitu Toan Phan, GS.TS.
Nguy&n Manh Cuong va nhitng nguoi Thay dd danh cho t6i sy huéng dan, chi bao
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DANH MUC CHU VIET TAT

Ky hiéu Tiéng Anh Tiéng Viét

Cac phwong phap sic ky

cC Column Chromatography Sic ky cot

HPLC High Performance Liquid Sic ky long hiéu ning cao
Chromatography

TLC Thin Layer Chromatography | Sic ky ban méng

RP-18 Reserve phase C18 Pha dao C18

Cic phuwong phap pho

13C NMR | Carbon-13 Nuclear Magnetic | Pho cong huong tir hat nhan carbon
Resonance

'H NMR Proton Nuclear Magnetic Ph6 cong huang tir hat nhan proton
Resonance

COSsYy Correlation Spectroscopy Pho COSY

DEPT Distortions Enhancement by | Phé DEPT
Polarization Transfer

ESI-MS Electrospray lonization Mass | Pho khéi luong ion hda phun mi
Spectrometry dién tr

HMBC Heteronuclear Multiple-Bond | Pho tuong tac di hat nhan qua nhiéu
Correlation lién ket

HR-ESI- | High Resolution Electron Phé khéi lwong phun mu dién tir

MS lonization Mass Spectrometry | phan giai cao

HSQC Heteronuclear Single Pho tuong tac di hat nhan qua mot
Quantum Correlation lién két

J (H2) Coupling constant Hang s6 tuong tac tinh bang Hz

NMR Nuclear Magnetic Resonance | Cong hudong tir hat nhan

NOESY Nuclear Overhauser Effect
Spectroscopy

o (ppm) Chemical shift Do dich chuyén hda hoc

Cé4c dong té bao

A549 Human lung cancer cell line | DONg té bao ung thu phdi & ngudi

HaCaT Human epidermal Dong té bao ung thu biéu bi & nguoi
keratinocyte cell line

HCT-15 Human colon adenocarcinoma | Dong té bao ung thu dai trang o
cell line nguoi

Hela Human cervical carcinoma Dong té bao ung thu cd tir cung ¢
cell line nguoi

HepG2 Human hepatoma cancer cell | DOng té bao ung thu gan & nguoi
line

HL-60 Human promyelocytic Dong té bao ung thu mau ¢ nguoi
leukemia cell line




HT-29

Human colorectal
adenocarcinoma cell line

Dong té bao ung thu dai truc trang ¢
nguoi

HuH7 Human hepatoma cell line Dong té bao ung thu gan
KB Human oral cancer cell line Dong té bao ung thu vom hong &
nguoi
L-1210 L-1210 cell T¢é bao bach cau
LU-1 Human lung cancer line Dong té bao ung thu phoi & nguoi
MCF-7 Human breast carcinoma cell | Dong té bao ung thu vl & ngudi
line
P-388 P-388 cell Té bao bach cau
Pam212 Human carcinoma cell line Dong té bao ung thu biéu md &
nguoi
RAW?246.7 | Leukemia macrophage cell Té bao bach cau
RD Human rhabdomyosarcoma | Dong té bao ung thu mé lién két &
cell line nguoi
SK-MEL-2 | Human melanoma cell line Dong té bao ung thu sac td & nguoi
SK-OV-3 | Human ovarian cancer Dong té bao ung thu budng trang ¢
nguoi
XF498 Human central nervous Dong té bao ung thu than kinh ¢

system cell line

nguoi

Cé&c hoa chat

CHCls Chloroform Chloroform

CH.Cl Dichloromethane Dichloromethane

DPPH 1,1-diphenyl-2-picrylhydrazyl | 1,1-diphenyl-2-picrylhydrazyl

EtOACc Ethyl acetate Ethyl acetate

MeOH Methanol Methanol

MTT 3-[4,5-dimethylthiazol-2-yl]- | 3-[4,5-dimethylthiazol-2-yl]-
2,5 diphenyl tetrazolium 2,5diphenyl tetrazolium bromide
bromide

TMS Tetramethylsilane Tetramethylsilane

Céc ky hiéu viét tit khac

11B-HSD1 | 11B-hydroxysteroid 11B-hydroxysteroid dehydrogenase
dehydrogenase 1 1

ALT Alanine aminotransferase Chi s6 enzym gan

ATS Aspartate aminotransferase Chi s6 enzym gan

COX-1 Enzyme cyclooxygenase 1

COX-2 Enzyme cyclooxygenase 2

CTGF Connective tissue growth Yéu t6 phat trién mo lién két
factor

DSS Dextran sulfate sodium

FasL-Fas | Fas ligand - Fas Protein xuyén mang




GOT Glutamat oxaloacetate Chi s6 enzym gan
transaminase

GPT Glutamat pyruvat Chi s6 enzym gan
transaminase

HDL High density lipoprotein Lipoprotein cholesterol ty trong cao
cholesterol

ICs0 Half maximal inhibitory Nong d6 uc ché 50%
concentration

INOS Inducible nitric oxide Enzym tao ra oxit nito tir amino L-
synthase arginine acid

LDL Low density lipoprotein Lipoprotein cholesterol ty trong
cholesterol thap

LPS Lipopolysaccharide

LTCC L-type calcium channel Kénh canxi loai L

MDA Malondialdehyde

MIC Minimum inhibitory Nong d6 uc ché toi thiéu
concentration

NF-kB Nuclear factor kappa-light- Yéu t6 nhan kappa B
chain-enhancer of activated B
cells

Nrf2 Nuclear factor erythroid 2- Yéu t hat nhan Nrf2
related factor 2

oD Optical density Mat do quang hoc

PARP Poly (ADP-ribose) Protein PARP
polymerase

TNF-a Tumor necrosis factor o Yéu tb hoai tir khéi u a
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MO PAU

Trong vong hai thap ky gan day, xu hudng quay lai st dung cac san pham
thudc c6 ngudn géc thao duoc dé phong va tri bénh tré nén phé bién. Theo wdc tinh
hon 70% dan s toan cau van st dung thudc tir dugc ligu trong cham soc sic khoe
ban dau tai cong dong.

Viét Nam 1a quéc gia nam ¢ viing nhiét dai, ¢é hé thuc vat phong pht, da dang
va viéc nghién ciu phat trién cac san pham duoc lidu va my pham thién nhién & nuéc
ta hién dang rat dugc quan tam.

Trong qua trinh diéu tra, sang loc ngudn tai nguyén duoc lidu tinh Lam Dong
theo dinh hudng hoat tinh sinh hoc nhiam phét trién cac loai duoc liéu cé gia tri cao,
ching tdi phat hién cao chiét methanol cua la loai cudng la nham (Aralia dasyphylla
Miq.) c6 hoat tinh gy doc té bao manh va cao chiét methanol cua 14 loai cuong Hiép
(Aralia hiepiana J.Wen & Lowry) c6 hoat tinh khang khuan. Hai loai thuc vat nay
thuoc chi Aralia, ho Nhan sam (Araliaceae), 1a mot ho thuc vat bao gdm nhiéu loai
cay thudc quy. Qua tong hop tai liéu cho thay cac nghién ctu vé thanh phan héa hoc
cling nhu hoat tinh sinh hoc trén hai loai ndy con rat han ché, dic biét 1a chua c6 bat
ctr nghién ctru ndo vé thanh phan hoa hoc cua l4 hai loai nay. Vi vay, tdi chon day 1a
hai d6i tuong dé thuc hién dé tai “Nghién cieu hoa hoc va hoat tinh giy déc té bao
ung thw cta hai loai Aralia dasyphylla va Aralia hiepiana ¢ Tay Nguyén” véi muc
tiéu tim hiéu thanh phan hoa hoc va danh gia tac dung giy doc té bao ung thu nham
phét hién cac hop chat tiém ning.

Theo hudng nghién ciru nay, luan an c6 cac nhiém vu sau:

- Phan 1ap cac hop chat tir 14 cay A. dasyphylla va A. hiepiana.

- X4ac dinh cau trdc hoa hoc cta cac hop chat phan lap dugc.

- Khao st hoat tinh gy doc té bao ung thu ctia mot s chat duoc phan 1ap.
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CHUONG 1. TONG QUAN TAI LIEU

1.1. Giéi thiéu chung vé chi Aralia
1.1.1. Pic diém thyc vat, phan bé

Chi Aralia hay con dugc goi la chi Cudng, Pon chau chiu, Thong mac, thudc
ho Nhan sam, da phan la nhitng cay gd nhé hay cay bui, c6 gai méc hoic khéng gai,
ciy c6 hoa duc hoidc ludng tinh. L4 kép 1-3 1an 16ng chim, 14 chét 3-20, nguyén hoic
¢6 rang, ring nho, rang tron hodc luon song, 14 kém hop véi goc cudng 14 chét. Cum
hoa tan cuing hay nach 14, hinh chlly, ngll hoic tan, thuong hop thanh tan, dau hoic
bdng, d6i khi 1a tan don doc. Cudng hoa cd khép dudi bau. Pai c6 5 ring. Trang 5,
xép 16p. Nhi 5. Bau 5 (hoic 6) 14 noan, thudng tiéu giam con 3; voi nhuy 5, roi hoic
hop ¢ gdc. Qua mong, gan hinh cau, d6i khi 3-5 goc. Hat det mot bén. Phéi nhil
nguyén [1].

Theo co s¢ dir liéu The Plant List (http://www.theplantlist.org/, truy cap thang
6 nam 2022), chi Aralia ¢ 79 loai dugc chap nhan tén khoa hoc, phan bé cha yéu &
chau My va chau A. O nudc ta, theo tac gia Nguyén Tién Ban thong ké nam 2003,
Viét Nam cd khoang 15 loai va 6 thtr phan bé kha rong tir Bic dén Nam chu yéu &
cac vung nui cao nhu Lao Cai, Lang Son, Yén Bai, Hoa Binh, Khanh Hoa, Pa Nang,
Pik Lik va Lam Dong [2]. Mot s6 loai Aralia phan bé tai Viét Nam theo sy thong
ké tur cac tai liéu tham khao dugc trinh bay trong bang 1.1.

Theo két qua diéu tra gan day, mot sb loai thudc chi Aralia phan bé tai Lam
DPong nhu A. dasyphylla Miq., A. hiepiana J.Wen & Lowry (Langbiang, Da Lat), A.
armata (G.Don) Seem. (Langbiang, Pa Lat, Bao Loc), A. vietnamensis Ha. (Loc Bic,
Bao Lam), A. chinensis L. (Pon Duong). Cac loai ndy c6 trit lwgng khdng nhiéu, cha

yéu la céc cay gd nho, moc rai rac ¢ cac khu vuc rirng hdn tap hoidc duéi tan ring

thong.
Bang 1.1. Mét s loai Aralia duoc ghi nhan tai Viét Nam
TT Tén khoa hoc Tén Viét Nam Phan bé [2, 3]
1 | A.armata (G.Don) bon ch@u chiu, Lao Cai, Ha Giang, Th{éli
Seem.* Céay cuong, Binh | Nguyén, Vinh Phuc, Bac

lang gai Giang, Ha Noi, Hoa Binh,
Ninh Binh, Nghé An, }(on
Tum, Gia Lai, Lam Bdng
la | var. pubescens Ha Cudng léng Hoa Binh

2 | A. chapaensis Bui. Cudng Sa Pa Lao Cai



http://www.theplantlist.org/
https://vi.wikipedia.org/wiki/Aralia_armata
https://vi.wikipedia.org/w/index.php?title=Aralia_chapaensis&action=edit&redlink=1
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3 | A. chinensis L.* Thong moc, Pinh | Son La, Lao Cai, Ha
lang tau, Thod Giang, Kon Tum, Bak
duong quy, Lik, Lang Son, Yén Bai,
Cudng it gai Lam Déng

3a | A. dasyphylloides Cudng 14 chum Yén Béi, Cao Bang, Lang

Hand.-Mazz. Son

4 | A. cordata Thunb. Ctru nhan doc Lao Cai, Ha Giang
hoat, Thd duong
quy

5 | A. dasyphylla Mig.* Cudng la nham, | Lao Cai, Lang Son, Gia
Théng moc la Lai, Lam Dong
nham

6 | A. elegans Ho. Thong moc mém, | Gia Lai, Kon Tum, Lam
Cudng thanh lich | Bong

7 | A. foliolosa Seem. Cudng nhiéu 14 | Ha Giang, Khanh Hoa,

Lam Péng
7a | var. sikkimensis C.B. Khéanh Hoa, Lam Dong
Clarke

8 | A. nguyentaoi Ha. Cudng Tao, Vinh Phuc, Ngh¢ An
Cudng Nguyén
Tao

9 | A. planchoniana Hance | Cudng planchon | Ha Giang, Hoa Binh

10 | A. scandens (Merr.) Ha. | Cudng truon Bic Kan, Thai Nguyén

11 | A. searelliana Dunn. Cudng léng hoe, | Lang Son, Ha Giang,
Pic théng, cudng | Tuyén Quang, Lao Cai,
searell Lai Chau

12 | A. spinifolia Merr.* Cudng 14 day gai | Lao Cai, Pak Lak, Ha

Giang, Cao Bang
13 | A. thomsonii Seem. ex | Cudng thomson | Lao Cai, Pht Tho, Pak
C.B. Clarke Lik, Kon Tum, Gia Lai,
Ninh Binh, Lam Déng
13a | var. integerrima Ha. Cudng trung gian | Hoa Binh
13b | var. petiolulosa Ha. Cudng cuéng dai | Yén Bai, Ninh Binh
14 | A. touranensis Ha. Cudng PaNing | Quang Nam
14a | var. pubescescens Ha. Cudng léng Ha Giang, Lao Cai
15 | A. viethamensis Ha. Pac théng sét, Son La, Ha Giang, Thai
Cuodng Viét Nam | Nguyén, Lang Son, Vinh
Phic, Ninh Binh, Lam
Pong
16 | A. hiepiana J.Wen & Cudng Hiép Lam Bong

Lowry

* Loai da co cac nghién ctu vé thanh phan héa hoc.



https://vi.wikipedia.org/wiki/Aralia_chinensis
https://vi.wikipedia.org/wiki/Aralia_dasyphylla
https://vi.wikipedia.org/wiki/Aralia_dasyphylla
https://vi.wikipedia.org/w/index.php?title=Aralia_nguyen-taoi&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Aralia_vietnamensis
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1.1.2. Mét sé loai Aralia dwec sik dung trong y hec cé truyén

O Viét Nam, nhan dén ta thudng dung 14 va ré loai A. armata dé tri ran can,
chira bénh viém hong, viém amidal, tri cac chirng viém gan cap, viém bach hau, viém
than, st rét con, phan 18i cay nay dung lam thudc bd, 14 gid dap mun nhot [4, 5]. R&
loai A. chinensis dung chita dau than kinh, da day, rudt, té thap, tiéu duong, vo ré,
than ngdm ruou hoic sic udng, 14 chira ran cin, viém than phu thiing, bach déi, viém
hach bach huyét, cay twoi gid dap chira don nga ton thuong va viém mu da [4, 5]. V6
ré loai A. dasyphylla tri dau nhtrc xwong khop [2]. RE loai A. thomsonii sic ubng chita
cac bénh bach hau, dai duong, di tng, 14 gid nho chira ran can [2].

O Trung Qudc, nguoi dan thuong st dung ré loai A. elata dé lam thuéc b,
chira bénh xwong khap, tiéu duang [6], ré va vo cay A. chinensis duoc dung lam thuée
chira bénh phong thap, dau thit lung, viém gan, viém than bam tim va pho né [7], ré
cay A. dasyphylla chita bénh tiéu duong va lam thubc bo [8], ré cay A. taibaiensis
ding chita bénh tiéu duong [9].

O Han Quéc, ré cay A. cordata da dugc sir dung nhu mot loai thudc y hoc dan
gian dé diéu tri bénh thap khép, dau thit lung [10], vo ré cay A. elata dung bdi bd,
chéng dau khép va chéng tiéu duong [11].

1.1.3. Cac nghién cizu vé thanh phan hoa hec cia chi Aralia

Viéc nghién ctru vé thanh phan hoéa hoc chi Aralia dugc quan tam kha som tir
nhitng ndam 1970 chu yéu 1a & nude ngoai. Mic du, chi dugc nghién ciu khoang hon
40 nam tro lai day nhung sé lugng nghién ciru vé thanh phan héa hoc va hoat tinh
sinh hoc cua chi Aralia kha da dang. Tuy nhién, c&c nghién ctru méi chi tap trung trén
mét s6 dbi twong kha han ché, khoang 15/79 loai, chi yéu trén mot sb loai nhu:
A. armata, A. cordata, A. elata, A. taibaiensis, A. chinensis, A. decaisneana, A.
spinifolia, A. racemosa, A. fargesii, A. echinocaulis, A. continentalis, A. bipinnata, A.
subcapitata, A. dumetorum. C4c loai Aralia phan bé tai Viét Nam da c6 nghién ctu
héa hoc bao gém A. armata, A. chinensis.

Theo cac nghién cau, thanh phan hda hoc cua chi Aralia chu yéu la triterpen
saponin. Bén canh d6, con ghi nhan céc 16p chat nhu diterpenoid, flavonoid, phenolic,
polyacetylen, sterol, alkaloid va lignan.
1.1.3.1. Céac hgp chdt saponin

Céc hop chit saponin duoc biét dén nhu mét 16p hop chat pho bién kha rong
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rdi trong nhiéu loai thuc vat, dic biét 1a cac loai thudc chi Panax, chi Aralia ho Nhan
sam (Araliaceae). Rt nhiéu cac céng b trong giai doan 1991-2022 cua Sun va cs,
Miyase va cs, Sakai va cs, Satoh va cs,... dd bao cdo vé viéc phan lap cac hop chat
saponin tir cac loai Aralia.

Cac hop chat saponin duoc phan 1ap tir cac loai Aralia thuong c6 3 dang khung
aglycone co ban 1a oleanane, ursane va dammarane. Trong d6, cAu tric khung olean-
12-en gan vai cac gbc duong & vi tri C-3 va C-28 dugc tim thdy & hau hét cac loai
Aralia. Phan duong kha da dang, phd bién nhu D-glucose, acid glucuronic, D-
galactose, L-arabinofuranoside, L-arabinopyranoside, D-xyloside. Su khac nhau
trong cau trac, s6 luong va lién két giita cac goc dudng tao nén sy da dang trong cau

triic cac hop chat saponin phan Iap tir chi Aralia.

Khung oleanane Khung ursane Khung dammarane

Hinh 1.1. Cau tric mot s6 khung triterpene
Qua viéc tong hop céac nghién ciru hoa hoc duoc thyuc hién trén ré va 14 cac loai
A. armata, A. elata, A. decaiseneana, A. taibaienosis, A. chinensis... trong giai doan
tir ndm 1991-2022, da phan 1ap dugc cac hop chat tir 1-156 ¢6 cau tric khung olean-
12-en, tén goi va cong thirc ciu tao duoc trinh bay cu thé trong bang 1.2 va bang 1.3.

Bang 1.2. C4c hop chét triterpene saponin phan lap tir cac loai Aralia

Ky Tén hop chat Bo Loai
hi¢u phan TLTK
3-0-[p-D-galactopyranosyl(1—3)]-(8-D- RE |A. armata [12]

glucuronopyranoside-6'-O-methyl ester) oleanolic acid
2 |3-O-[p-D-galactopyranosyl-(1—3)]-(5-O-
glucuronopyranoside-6'-O-butyl ester) oleanolic acid

Py
o

A. armata [12]

3 |3-O-[p-D-glucopyranosyl (1—2)-(-D- RE | A. elata [13]
glucopyranosyl(1—3)-4-D-glucopyranosyl] oleanolic
acid 28-0O--D-glucopyranosyl ester

4 |3-O-p-D-(glucuronopyranoside 6'-O-methyl ester) RE | A. elata [14]

oleanolic acid




6

5 |28-desglucosyl pseudoginsenoside RT1 RE | A. elata [14]

6 |3-O-p-D-glucopyranosyl-olean-12-en-28-oic acid RE |A. armata [15]

7 |3-O-(5-D-glucuronopyranoside-6'-O-butyl ester) RE |A. armata [12]
oleanolic acid

8 |3-O-(p-D-glucuronopyranoside-6'-O-methyl ester) RE |A. armata [12]
hederagenin

9 |3-O-(a-L-arabinopyranosyl-(1—3)-4-D- La |A. armata [16]
glucuronopyranosyl) hederagenin 28-O-4-D-
glucopyranosyl ester

10 |3-O-(p-D-galactopyranosyl (1—6)-5-D-glucopyranosyl)| RE | A. elata [17]
oleanolic acid

11 |3-O-(5-D-glucuronopyranoside-6'-O-butyl ester) RE |A. armata [12]
oleanolic acid 28-O--D-glucopyranoside

12 [3-O-(p-D-galactopyranosyl (1—3)-[5-D- A. armata [18]
glucopyranosyl-(1—2)]-5-D-glucuronopyranosyl)
oleanolic acid-28-O-4-D-glucopyranoside

13 [3-O-(p-D-galactopyranosyl-(1—4)-[5-D- RE |A.decaisneana
galactopyranosyl-(1—3)]--D-glucuronopyranosyl) [19]
oleanolic acid

14 |3-O-(p-D-glucopyranosyl (1—3)-a-L- Ré | A elata[17]
arabinopyranosyl)-16a-hydroxyoleanolic acid 28-O-f-
D-glucopyranosyl ester

15 [3-O-(f-D-glucopyranosyl (1—3)-a-L-arabinopyranosyl)| RE | A. elata [17]
hederagenin 28-O-4-D-glucopyranosyl ester

16 |3-O-(-D-glucopyranosyl (1—2)-[f-D-glucopyranosyl | Ré |A. elata [13]
(1—3)]-4-D-glucopyranosyl) echinocystic acid 28-O-4-
D-glucopyranosy! ester

17 |3-O-(p-D-glucopyranosyl (1—2)-[5-D- RE | A. elata [13]
glucopyranosyl(1—3)]-a-L-arabinopyranosyl)
hederagenin-28-O-4-D-glucopyranosyl ester

18 |3-O-(-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl)-| Ré | A. elata [17]
16a-hydroxyhederagenin28-O-4-D-glucopyranosyl ester

19 [3-O-(p-D-glucopyranosyl (1—3)-4-D-glucopyranosyl RE | A. elata [13]
(1-3)-[s-D-glucopyranosyl (1—2)]-4-D-
glucopyranosyl) caulophyllogenin 28-O-4-D-
glucopyranosyl ester

20 |3-O-[p-D-glucopyranosyl (1—3)--D-glucopyranosyl Ré | A. elata [17]
(1—-3)]-a-L-arabinopyranosyl-16a-hydroxyoleanolic
acid 28-O-p-D-glucopyranosyl ester

21 |3-O-(p-D-glucopyranosyl (1—3)-4-D-glucopyranosyl RE | A. elata[17]
(1—3)-p-D-glucucopyranosyl)-16a-hydroxyoleanolic
acid 28-0O--D-glucopyranosyl ester

22 |3-O-(B-D-glucopyranosyl (1—4)-4-D- RE | A. taibaiensis
glucuronopyranosyl)-oleanolic acid 28-O-4-D- [9]

glucopyranosyl ester
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23 |3-O-([p-D-glucopyranosyl (1—2)]-[a-L- RE | A. elata [17]
arabinopyranosyl(1—3)]-4-D-glucopyranosyl) oleanolic A.taibaiensis
acid [20]

24 |3-O-(a-L-arabinofuranosyl (1—2)-[5-D- RE |A. taibaiensis
glucopyranosyl(1—3)]-#-D-glucuronopyranosy) [9, 20]
oleanolic acid 28-O-4-D-glucopyranosy! ester

25 |3-O-(B-D-glucopyranosyl (1—2)-[5-D- RE |A. taibaiensis
glucopyranosyl(1—3)]-a-L-arabinopyranosyl) oleanolic [9]
acid 28-O-p-D-glucopyranosyl ester

26 |3-O-(8-D-glucopyranosyl-(1—2)-[-D-glucopyranosyl- | Ré |A. taibaiensis
(1—3)]-p-D-glucuronopyranosyl) oleanolic acid [9]

27 |3-O-(B-D-glucopyranosyl (1—3)-[a-L-arabinofuranosyl | Ré |A. taibaiensis
(1—4)]-p-D-glucuronopyranosyl) oleanolic acid 28-O- [9]
-D-glucopyranosyl ester

28 |3-O-(f-D-xylopyranosyl(1—2)-[-D- RE |A. taibaiensis
glucopyranosyl(1—3)]-f-D-glucuronopyranosyl) [9]
oleanolic acid 28-O-4-D-glucopyranosy! ester

29 |3-O-(a-L-arabinofuranosyl-(1—4)-4-D- A. armata
glucuronopyranosyl) hederagenin 28-O-4-D- [16]
glucopyranosyl ester

30 |3-O-(a-L-rhamnopyranosyl (1—2)-a-L-arabinopyranosyl) A. elata [11]
hederagenin 28-O-f-D-xylopyranosyl (1—6)-4-D-
glucopyranosyl ester

31 |3-O-(8 -D-glucopyranosyl-(1—3)-a-L- RE | A. elata [6]
arabinopyranosyl) oleanolic acid 28-O-4-D-
glucopyranoside

32 |3-O-(p-D-arabinofuranosyl (I—4)-[-D-glucopyranosyl | Ré | A. chinensis
(1-2)]-p-D-glucuronopyranosyl) oleanolic acid 28-O-4- [21]

D-glucopyranosyl methyl ester

33

3-0O-[p-D-galactopyranosyl-(1—3)-4-D-
glucuronopyranoside-6'-O-methyl ester] oleanolic acid-
28-0-p-D-glucopyranoside

Py
D

A. armata [12]

34 |3-O-(B-D-glucopyranosyl (1—2)-(5-D- RE | A. elata [22]
glucuronopyranosyl 6'-O-methyl ester) oleanolic acid

35 |3-O-(p-D-glucopyranosyl (1—2)-4-D- RE | A. elata [22]
glucuronopyranosyl) oleanolic acid dimethyl ester

36 |3-O-(s-D-glucopyranosyl (1—3)-4-D- RE | A. elata [22]
glucuronopyranosyl) oleanolic acid dimethyl ester

37 |3-O-(p-D-glucopyranosyl (1—3)-(f-D- RE | A. elata [22]
glucuronopyranosyl-6-O-methyl ester)) oleanolic acid

38 |3-O-(B-D-glucopyranosyl (I—3)-a-L-arabinopyranosyl) | Ré | A. elata [22]
oleanolic acid

39 |3-O-(B-D-glucopyranosyl (I—3)-a-L-arabinopyranosyl) | Ré | A. elata [22]

oleanolic acid methyl ester
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40 |3-O-(p-D-glucopyranosyl (1—3)-[-D- RE | A. subcapitata
galactopyranosyl-(1—2)]-f-D-galactopyranosyl) [23]
oleanolic acid

41 |3-O-(p-D-glucopyranosyl(1—2)-[5-D- Ré | A. elata [13]
glucopyranosyl(1—3)]-4-D-glucopyranosyl)
hederagenin 28-0O-$-D-glucopyranosyl ester

42 |3-O-(p-D-glucopyranosyl (1—3)-a-L-rhamnopyranosyl | L& | A. elata [11]
(1—2)-a-L-arabinopyranosyl) oleanolic acid

43 |3-0O-(p-D-glucopyranosyl (1—3)-a-L-rhamnopyranosyl | L& | A. elata [11]
(1—2)-a-L-arabinopyranosyl) hederagenin

44 |3-O-(5-D-glucopyranosyl-(1—3))-[5-D- RE | A. subcapitata
galactopyranosyl(1—2)]-4-D-glucopyranosyl) oleanolic [23]
acid 28-O-(5-D-glucopyranosyl-(1—6)-4-D-
glucopyranoside)

45 |3-O-(p-D-glucopyranosyl-(1—3)--D-glucopyranosyl) | La | A. elata [6]
hederagenin 28-O-4-D-glucopyranosyl ester

46 |3-O-([s-D-glucopyranosyl-(1—3)-4-D-glucopyranosyl- | La | A. elata [6]
(1—3)]-a-L-arabinopyranosyl) echinocystic acid

47 |3-O-(p-D-glucopyranosyl-(1—3)--D-glucopyranosyl- | La | A. elata [6]
(1—3)-p-D-glucopyranosyl) echinocystic acid

48 |3-O-(p-D-glucopyranosyl-(1—3)--D-glucopyranosyl- | La | A. elata [6]
(1—3)-p-D-glucopyranosyl) oleanolic acid 28-O-4-D-
glucopyranoside

49 |3-O-p-D-glucopyranosyl-(1—4)-5-D-glucopyranosyl La | A elata [6]
oleanolic acid 28-O-4-D-glucopyranoside

50 |3-O-p-D-glucopyranosyl-(1—4)--D-glucopyranosyl- La | A elata [24]
oleanolic acid

51 |3-O-p-D-glucopyranosyl(1—2)-[a-L- La | A elata [22]
arabinofuranosyl(1—4)]-(8-D-glucuronopyranosyl)
oleanolic acid dimethyl ester

52 |3-O-p-D-glucuronopyranosyl hederagenin 28-0-4-D- La | A armata[16]
glucopyranosyl ester A. chinensis [5]

53 |3-O-p-D-glucuronopyranosyl oleanolic acid —(28- RE | A. elata [22]
desglucosyl-chikusetsusaponin IVa) 6’-methyl ester

54 |3-O-p-D-xylopyranosyl(1—2)-[5-D- R | A elata [22]
galactopyranosyl(l—3)]-(5-D-glucuronopyranosyl)
oleanolic acid dimethyl ester

55 [3-O-p-D-xylopyranosyl(1—2)-[5-D- RE | A. elata [22]
glucopyranosyl(1—3)]-(a-L-arabinopyranosyl) oleanolic
acid methyl ester

56 [3-O-p-D-xylopyranosyl(1—2)-[-D- RE | A. elata [22]

glucopyranosyl(1—3)]-(5-D-glucuronopyranosyl)
oleanolic acid dimethyl ester
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57 | 3-O-[(5-D-glucopyranosyl-(1—6)-4-D- L4 | A.armata [16]
glucopyranosyl-(1—3))-o-L-
arabinofuranosyl (1—4)]-5-D-
glucuronopyranosyl oleanolic acid 28-O-4-
D-glucopyranoside
58 | acutoside A L4 | A elata[24]
59 | a-hederin La | A. elata[11]
60 | anchusosid 2 La | A. elata[24]
61 | aralia saponin VI La | A.elata[25]
62 | araliachinoside A L4 | A. chinensis [5]
63 | araliasaponin | RE |A. decaisneana [26]
64 | araliasaponin |1 RE | A.chinensis [21]
A. decaisneana [26]
65 | araliasaponin 111 RE | A. chinensis [21]
A. decaisneana [26]
A. echinocaulis [27]
66 | araliasaponin IV RE |A. decaisneana [26]
67 | araliasaponin V RE |A. decaisneana [26]
68 | araliasaponin VI RE | A. chinensis[21]
A. decaisneana [26]
69 | araliasaponin VII RE |A. chinensis [21]
A. decaisneana [26]
70 | araliasaponin XII RE |A. chinensis [21]
71 | araliasaponin XIII Ré |A. chinensis [21]
72 | araliasaponin XIV RE |A. chinensis [21]
73 | araliasaponin XV Ré |A. chinensis [21]
74 | araliasaponin XVI RE |A. chinensis [21]
75 | araliasaponin XVII dimethyl ester Ré |A. chinensis [21]
76 | araliasaponin XVI1I methyl ester RE |A. chinensis [21]
77 | araloside A (chikusetsusaponin V) RE |A. armata [28]
A. chinensis [29]
A. spinifolia [30]
A. elata [31]
A. decaisneana [32]
L4 |A. armata [16]
78 | araloside A methyl ester RE |A. armata [12]
A. chinensis [21]
79 | araloside D RE |A. chinensis [29]
80 | araloside H RE |A. spinifolia [30]
81 | araloside J RE |A. spinifolia [30]
82 | aramatosides A L4 |A. armata [16]
83 | aramatosides B L4 |A. armata [16]
84 | calenduloside E Ré | A. armata [12, 28]

(deglucose chikusetsusaponin 1V)

A. decaisneana [19]
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A. elata [17]
85 | calenduloside E methyl ester RE | A armata [12]
86 | calenduloside G RE | A armata [12]
87 | chikusetsusaponin IV methyl ester RE | A elata [14]
88 | chikusetsusaponin 1V-28-desglucosyl RE | A elata [14]
prosapogenin dimethyl ester
89 | chikusetsusaponin IVa RE | A. armata [12, 28]
A. decaisneana [19]
L4 | A.armata [16]
90 | chikusetsusaponin IVVa methyl ester RE | A armata [12]
A. chinensis [21]
L4 | A.armata [16]
RE | A. elata [14]
91 | chikusetsusaponin V methyl ester RE | A. chinensis [21]
92 | collinsonidin Lad | A elata[11]
93 | congmujingnoside B RE | A. chinensis [7]
94 | congmujingnoside C RE | A. chinensis [7]
95 | congmujingnoside D RE | A. chinensis [7]
96 | congmujingnoside E RE | A. chinensis [7]
97 | congmujingnoside F RE | A. chinensis [7]
98 | congmujingnoside G RE | A. chinensis [7]
99 | congmuyanoside B L4 | A. elata[25]
100 | congmuyanoside D La | A. elata [24]
101 | congmuyenoside A L4 | A. elata[25]
102 | congmuyenoside B La | A. elata [25]
103 | congmuyenoside | La | A. elata[24]
104 | congmuyenoside |1 La | A. elata [24]
105 | congmuyenoside 111 L4 | A. elata[24]
106 | congmuyenoside IV La | A. elata[24]
107 | congmuyenosides C La | A. elata [25]
108 | congmuyenosides D L4 | A. elata[25]
109 | conmuyenoside B Ré | A. elata[17]
110 | durupcoside C La | A. elata[11]
111 | echinocystic acid -3-O-p-D-glucopyranosyl- L4 | A.elata[33]
(1—3)-p-D-glucopyranoside-6’-O-butyl ester
112 | eclalbasaponin | La | A elata [24]
113 | ecliptasaponin B Lad | A. elata[24]
114 | elatoside A RE | A elata[17, 31]
115 | elatoside B RE | A elata[31]
116 | elatoside C RE | A. elata[17]
117 | elatoside D RE | A elata [34]
118 | elatoside F Ré | A. chinensis [21]
A. decaisneana [26]
A. elata [17]
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119 | elatoside L RE . elata [34]

120 | elatosides E RE . decaisneana [26]
121 | ginsenoside Ro Ré . armata [28]

122 | hemsloside G2 methyl ester RéE . chinensis [21]
123 | kalopanax-saponin F RéE . elata [34]

124 | kalopanax-saponin F methyl ester RéE . elata [34]

125 | lucynoside E La . elata [24]

126 | momordin la RE . armata [12]

127 | narcissiflorine RéE . armata [12]

. chinensis [29]

—

. armata [16, 35]

128

narcissiflorine methyl ester

P

.armata [12]

M>2| > DO~

129 | oleanolic acid 28-O-$-D-glucopyranosyl R .armata [12]
ester . cordata [36]
. elata [17]
L . armata [16]
130 | pseudoginsenoside RT1 R . elata [14]
131 | silphioside B L . elata [24]

132

spinasaponin A

Py

. elata [17]

M>2| | >2| D~ | r2| D

133 | spinasaponin A-28-O-glucoside R . elata [17]
134 | stipuleanoside R1 R . armata [12]
. taibaiensis [9]
La . armata [16, 35]
135 | stipuleanoside R Ré . elata [34]
. taibaiensis [9, 32]
L . armata [35]
136 | stipuleanoside R> methyl ester R . elata [22]
137 | taibaienoside | R . taibaiensis [32]
138 | taibaienoside 11 R . taibaiensis [32]
139 | taibaienoside Il R . taibaiensis [32]
140 | taibaienoside VI R . taibaiensis [37]

141

taibaienoside VII

Py

. taibaiensis [37]

142

taibaienoside VIII

Py

. taibaiensis [37]

143

tarasaponin |

Py

. elata [14]

2| 2| D> D>2| D> D> 32| D> D2 D> | D> D> CD>2| D> DO~

144 | tarasaponin | dimethyl ester R . elata [14]
145 | tarasaponin Il R . elata [14]
146 | tarasaponin Il methyl ester R . chinensis [21]
147 | tarasaponin |11 R . elata [14]
148 | tarasaponin 111 methyl ester R . elata [14, 22]
149 | tarasaponin IV R . elata [34]

. taibaiensis [20]

150

tarasaponin 1V methyl ester

Py
M

. chinensis [21]

. elata [22]

151

tarasaponin V

p2p-2p-2p-db-db-dpJdp-Jb-2p-2p-dp-dp-dp-Jb-Jb-Jb-2b-2p-db-db-dp-Jb-Jb-2b-2p-dp-db-Ap-Ap-Jb-Jb-Jb-Jb-dp-db-Ap-dp-p-h- - p-

Py
N

. taibaiensis [32]
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152 | tarasaponin V methyl ester RE | A elata [22]
153 | tarasaponin VI methyl ester RE | A. chinensis [21]
A. elata [22]
154 | tarasaponin VIl methyl ester RE | A elata [22]
155 | zingibroside R dimethyl ester RE | A. chinensis [21]
156 | zingibroside R: RE | A. armata [28]
Bang 1.3. CAu trlic cua cac hop chit triterpene saponin

Chu thich:

Ara (f): a-L-arabinofuranosyl

Ara (p): a-L-arabinopyranosyl

Gal: p-D-galactopyranosyl

Glc: p-D-glucopyranosyl

Xyl: p-D-xylopyranosyl

Rha: a-L-rhamnopyranosyl

GlIcA: glucoronopyranosyl

GIcA Me: 6-O-Methyl-glucoronopyranosyl
ester

Qui: quinovopyranosyl; Me: -CHs;

Et: -CH2-CHs, Bu: -CH2-CH2>-CH2-CHs

R1 R> R3 R4 Rs Re
1 Gal (1—-3)-6-O-Me-GIcA CHs CHs | H H H
2 Gal (1—3)-6-O-Bu-GIcA CHs CHs | H H H
3 [Glc (152), Glc (1—3)] Glc CHs CHs | H Glc H
4 GIcA Me CHs CHs | H H H
5 Xyl (1-2) GIcA Me CHs CHs | H Glc H
6 Glc CHs CHs | H H H
7 6-O-Bu-GIcA CHs CHs | H H H
8 6-O-Me-GIcA CH>OH | CHs | H H H
9 Ara (p) (1-3) GIcA CH.OH |CH3 | H Glc H
10 Gal (1—6) Glc CHs CHs | H H H
11 | Gal (1—3)-6-O-Bu-GIcA CHs CHs | H Glc H
12 | [Gal (1—3), Glc (1—2)] GlcA | CHs CHs |H |Glc H
13 | [Gal (1—3), Gal (1—4)] GlcA | CH3 CHs | H H H
14 | Glc (1—3) Ara (p) CHs CHs |OH | Glc H
15 | Glc (1—3) Ara (p) CH,OH |CHsz |H Glc H
16 | [Glc (1—2), Glc (1—3)] Glc | CHs CHs |OH | Glc H
17  |[Glc (1-2), Glc (1—3)] Ara(p) | CH.OH |CHs | H Glc H
18 | Glc (1—3) Ara (p) CH.OH | CHs | OH | GIc H
19 E?fé)l)]_’él)c (Gle (1=3)Gle T op0H | cHs |OH | Gl H
20 |[Glc (1—3) Glc (1—3)] Ara (p) | CHs CHz | OH | Glc H
21 | [Glc (1—3) Glc (1—3)] Glc CHs CHs; |OH | Glc H
22 | Gl (1—4) GlcA CHs CHs |H |Glc H
23 |[Glc (1—2), Ara (p) (1—3)] Glc| CH3 CHs |H |H H
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24 |[Ara (f) (152), Glc (1-3)] GIcA| CHs CHs |H Glc H
25 |[Glc (1—2), Glc (1—3)] Ara (p) | CHa CHs |[H |Glc H
26 | [Glc (1—2), Glc (1—3)] GlcA | CHs CHs |[H |H H
27 | [Glc (152), Glec (1—3)] GIcA | CHs CHs | H Glc H
28 | [Xyl (1-2), Glc (1—3)] GIcA | CHs CHs | H Glc H
29 | Ara (f) (1—4) GlcA CH:OH [CHs |[H [Glc H
30 | Rha (1—2) Ara (p) CH,OH |CHsz |H |Xyl(1-6)Glc| H
31 | Glc(1—3) Ara(p) CHs CHs | H Glc H
32 |[Gle (1—2), Gal (1—3)] GlcA Me | CHs CHs |[H |Glc H
33 | Gal (1—-3)-6-O-Me-GIcA CHs CHs | H Glc H
34 | Glc (1—2) GlcA Me CHas CH; |[H |H H
35 | Glc (1-2) GlcA Me CHs CHs | H Me H
36 | Glc (1—3) GlcA Me CHa CHs |[H |Me H
37 | Glc (1—-3) GlcA Me CHs CHs | H H H
38 | Glc (1—3) Ara (p) CHs CHs | H H H
39 | Glc (1—3) Ara (p) CHs CHs | H Me H
40 | [Gal (1—2), Glc (1—3)] Gal | CH3 CHs |[H |H H
41 | [Glc (152), Glc (1—3)] Glc CHOH |[CHs |H Glc H
42  |[Glc (1—3) Rha (1—2)] Ara (p) | CHs CHs | H H H
43 |[Glc (1—3) Rha (1—2)] Ara (p)| CH.OH | CHs | H H H
44 | [Gal (1—2), Glc (1—3)] Glc | CH3 CHs |H |Glc(1-6) Gle| H
45 | Glc (1-3) Gle CHOH |[CHs |H Glc H
46 |[Glc (1—3) Glc (1—3)] Ara (p) | CH3 CHs |OH |H H
47 | [Glc (1-3) Glc (1-3)] Glc CHs CHs; |OH |H H
48 | [Glc (1—3) Glc (1—3)] Glc CHs CHs | H Glc H
49 Glc (1—4) Glc CHs CHs | H Glc H
50 | Glc (1-4) Glc CHs CHs | H H H
5p |Gl (oD AnDA=DHepy Ters (0 | me H
52 | GIcA CHOH |[CHs |H Glc H
53 | Gal (1—3) GlcA Me CHs CHs |[H |H H
54 |[Xyl (1—2), Gal (1—3)] GlcA Me| CHs CHs |H | Me H
55 |[Xyl (1—2), Glc (1—3)] Ara (p)| CHa CHs |[H | Me H
56 |[Xyl (1-2), Glc (1—3)] GlcA Me| CHs CHs | H Me H
Glc (1—6) Glc (1—3), Ara
57 El_)i)] D) Ble (=3 A chy | cHs |1 | Gle H
58 | Glc (1-2)Glc CHs CHs | H H H
59 | Rha (1—2) Ara (p) CHOH |[CHs |H H H
60 |[Glc (1—2), Glc (1—3)] Glc | CHs CH; |[H |H H
61 | [Glc (1-2), Glc (1—3)] Glc CHs CHs | OH | Glc H
62 |[Glc (1-3) Ara (p) (1—3)] GIcA| CH.OH |CHs |H Glc H
Xyl (1-2), (Xyl (1-3) Glc
63 EIZB())] fos ((p)y ) CHs |CHs |H |Glc H
64 | Glc (1—3) Ara(p) CH3 CHs |H |Glc(1-6)Glc| H
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65 |[Xyl (1-2), Glc (1—3)] Ara (p)| CHs CHz |H |Glc(1-6)Glc| H
66 | [Xyl (1—2), Glc (1—3)] Glc | CHa CHs |H |Glc H
67 | [Xyl(1-2), Glc (1—3)] Gal CHs CHs | H H H
68 | [Xyl(1—2), Glc (1—3)] Gal | CHa CHs |H |Glc H
69 | [Xyl (1-2), Glc (1—3)] Gal CHs CHz |H |Glc(1-6)Glc| H
70 [[Gle (1—2), Glc (1—3)] Ara (p) | CHa CHs |[H |Glc H
[Rha (1—4),
71 |[Xyl (1-2), Gle (1—3)] Ara (p) | CHs CHs |H |Glc(1—6)] | H
Glc
72 |[Gal 1—2), Glc (1—3)] Glc | CHs CHs |[H |Glc H
73 | [Xyl (1-2), Glc (1—3)] Glc CHs CHz |H |Glc(1-6)Glc| H
74 |[Gal (1—2), Glc (1—3)] Gal | CHs CHs |[H |Glc H
75 E;(fi"A(}\Azz)’ Ara (=81 ey IcHs [H | Me H
76 | Lt (oD A= Heps I cHs [H o (Ble(1-6) Ge| H
77 | Ara (f) (1—4) GlcA CHs CHs |H |Glc H
78 | Ara (f) (154)]-6-O-Me-GIcA | CH3 CHs | H Glc H
79  |[Xyl (1-2), Glc (1—4)] Ara (p) | CH3 CHs | H H H
80 | [Xyl (1—2), GlcA (1-3)] Glc | CHs CHs | H H H
81 | Ara (f) (1—4)GlcA CHs CHs |H |Glc H
82 |[Glc (1—-3), Ara (f) (1—4)] GIcA| CHs CHs | H H H
83 |[Glc (1—3), Ara (f) (1—4)] GIcA| CH,OH | CHs | H H H
84 | GIcA CHs CHs | H H H
85 | 6-O-Me-GIcA CHs CHs | H H H
86 | Gal (1—3) GIcA CHs CHs | H H H
87 | Ara (f) (1—4) GIcA Me CHs CHs |[H |Glc H
88 | Ara (f) (1—4) GIcA Me CHs CHs |H | Me H
89 | GIcA CHs CHs | H Glc H
90 | 6-O-Me-GIcA CHs CHs |H Glc H
91 | Glc (1—2) GlcA Me CHs CHs |[H |Glc H
92 |[Glc (1—3) Rha (1—2)] Ara (p) | CH.OH |CHsz | H H H
93 | Glc (1—3) Ara (p) CHs CHs | H Glc H
[Xyl (1-2),
Glc (1—-6)
94 |H CHs CHs |H |Glc(1—3)) | H
Gle (1-3)]
Glc
[Glc (1-2),
Glc (1-3
9% |H CHs CHs | H (Glc ((1_)3)3] H
Glc
9% |H CH:  |CHs |H [PV1U=2) 0,

(Gl (1—3)
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Glc (1-3))]
Glc
[Xyl (1-2), Qui (1—6) Glc
97 (153)] Gle CHs CHs: |H |Glc H
[Xyl (1-2),
(Qui (1-3)
98 |H CHs CHs | H Gle (1—3))] H
Glc
99 | [Glc (1—2), Glc (1—3)] Glc CH3s CH; [OH | H H
100 | Glc (1—3) Glc CHs CH; [OH | H H
101 | [Glc (1—>2), Glc (1—3)] Glc CHOH |CH3 | H H H
102 [Glc (1-2), Glc (1-3) Gle CH,OH | CHs | H H H
(1-3] Glc
103 | Glc (1—3) Glc CHs CHs [OH | Glc H
104 | Glc (1-2) Glc CHOH |CH3 | H Glc H
[Glc (1-2), Glc (1—3) Glc
105 (1—3)] Gle CHs CHs |OH | Glc H
106 | Glc CH.OH |CHs |OH |Glc H
[Glc (1-2), Glc (1—3) Glc
107 (1—3)] Gle CHOH |CH3 |[OH |H H
[Glc (1-2), Glc (1—3) Glc
108 (1—3)] Gle CHOH |CH3 |H Glc H
[Glc (1—-3) Glc (1—3)], [Glc
109 (1—2] Gle CHOH |CH3 |H H H
110 |[Glc (1—3) Glc (1—3)] Ara (p) | CH:OH |CHs | H H H
111 | [Glc (1—3)] (6-O-Bu-GIcA) CHs CHs | H H H
112 | Glc CHs CHs |OH | Glc H
113 | Glc (1—4) Glc CHs CHsz | OH | Glc H
114 | [Xyl (1—2), Gal (1—3)] GIcA | CHs CHs | H H H
115 | [Gal (1—2), Gal (1—3)] GlcA | CHs CHs | H H H
116 | [Xyl (1—2), Gal (1—3)] GIcA | CHs CHs |H Glc H
117 | [Gal (1—2), Gal (1—3)] GIlcA | CHs CHs | H Glc H
118 |[Xyl (1—2), Glc (1—3)] Ara (p) | CHs CHs |H Glc H
[Glc (1—6) Glc (1—2), Ara (f) Glc (1—6)
119 (1—4Y] GlcA CHs CHs | H Glo H
120 |[Xyl (1—52), Glc (1—3)] Ara (p) | CHs CHs | H H H
121 | Glc (1-2) GIcA CHz3 CHs |H Glc H
122 | Glc (1—2) GlcA Me CH3s CHs; |[H |Glc(1-6)Glc| H
123 |[Ara (p) (1—2), Glc (1—3)] GIcA| CHs CHs |H Glc H
[Ara (p) (1—2), Gle (1-3)]
124 GIcA Me CHs CHs | H Glc H
125 | Glc CH,OH |CH3 |CH3 | H H
126 | Ara (p) (1—3) GlcA CHzs CHs | H H H
127 | Ara (f) (1—4) GIcA CHs CHs | H H H
128 | Ara (f) (1—4)]-6-O-Me-GIcA | CHs CHs | H H H
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129 | H CH: |CHs |H |Gl H
130 | Xyl (1—2) GIcA Me CHs |CHs |H |Gl H
131 | Glc CH: |CHs |H |Gl H
132 | Gl (1—3) GlcA CH:  |CHs |H |H H
133 | Gle (1—3) GlcA CH: |CHs |H |Gl H
134 |[Gle (1—3), Ara () (1—4)] GIcA| CHs | CHs |H | H H
135 |[Glc (1—3), Ara (f) (1—4)] GIcA| CH3 CHs | H Glc H
136 E;(;’iCA(l\l/I:?’)’ Ara(® =8 Jep cHs |H |Gl H
137 |[Ara (f) (1—4)](6-O-Et-GIcA) | CHs | CHs |H | Glc H
Glc (1-3), Ara 1—4)] -
138 EG_O_(Et_GI%A) OA=D= Tcn,  |chs [H ol H
139 |[Glc (1—-2), Glc (1—3)] Ara (p) | CHs CHs | H Glc H
140 | [Xyl (1—2), Glc (1—3)] GIcA | CHs | CHs |H | H H
141 g%lu(_lGTC%Glc (1=31-6- feon,  cHs |[H |ole H
142 |Ara (f) (1—4) (6-0-BU-GIcA) |CHs | CHs |H | Glc H
143 |[Glc (1—3), Ara (f) (1>4)] GlcA Me| CHa | CHs | H | H H
144 |[Glc (1-3), Ara (f) (1—4)] GlcA Me | CH3 CHs | H Me H
145 | [Xyl (1—2), GlcA Me CH: |CHs |H |H H
146 |[Xyl (1—2), Gal (1—3)] GlcAMe| CHs | CHs |H | Me H
147 | [Gal (1—3)] GlcA CH: |CHs |H |Glc H
148 | Gal (1—3) GlcA Me CH:  |CHs |H | Glc H
149 |[Glc (1—2), Ara(f) (1—4)] GIcA| CHs | CHs | H | Glc H
150 [G(;’CI:CA(}\AZZ)’ Ara(M =D epy cHs [H | Gle H
151 [E)f_yGll(ClA_)’z)’Glc(I%)] ©Olen |or [H ol H
152 |[Xyl (1-2), Glc (1-3)] GlcA Me| CH; | CHs |H | Gl H
153 |[Xyl (1—2), Gal (1—3)] GlcA Me| CHs | CHs |H | Glc H
154 |[Xyl (1—2), Glc (1—3)] Ara (p)| CHs | CHs |H | Glc H
155 | Gle (1—2) GleA Me CH:  |CHs |H | Me H
156 | Gle (1—2) GlcA CH: | CHs; |H |H H

Bén canh céc hop chat c6 khung olean-12-en, thanh phan héa hoc chi Aralia
con xuat hién cac hop chat co ciu trdc olean-11,13-dien, nhu hop chat 34-O-(6'-O-
methyl-A-D-glucuronopyranosyl) olean-11,13(18)-dien-28-oic acid (157) voé ré loai
A armata [15], hop chat 3-O-(B-D-glucopyranosyl(1—2)-[-D-
glucopyranosyl(1—3)]-#-D-glucuronopyranosyl)-olean-11,13(18)-diene-28-oic acid
28-0O-f-D-glucopyranosyl ester (158) [9], 3-O-(#-D-glucopyranosyl(1—3)-[a-L-
arabinofuranosyl(1—4)]-4-D-glucuronopyranosyl)-olean-11,13(18)-diene-28-oic
acid 28-0--D-glucopyranosyl ester (159) tir vo ré loai A. taibaiensis [20].
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HO OH HO HO

157 158 Ru: Glc, R2: Glc, Rs: H
159 R1: H, R2: Glc, Ras: Ara (f)

Hinh 1.2. Cau tric mot sé hop chat khung oleanane chua hai ndi doi
Cac hop chat khung ursane thuang khéng pho bién trong céc loai Aralia, hién
méi chi phat hién 6 hop chat saponin mang cau tric khung ursane tir ré loai A.
decaisneana, cac hop chat dugc xac dinh 1a ursolic acid 3-O-A-D-glucopyranosyl
(1—3)-a-L-arabinopyranoside (160), matesaponin 1 (161), araliasaponin VIII (162),

araliasaponin 1X (163), araliasaponin X (164), araliasaponin XI (165) [26].

Ky higu R R>
160 Glc (1—3) Ara (p) H
161 Glc (1—3) Ara (p) Glc
162 [Xyl (1-2), Glc (1—3)] Ara (p) Glc
163 [Xyl (1-2), Glc (1—3)] Ara (p) H
164 Glc (1—3) Ara (p) Glc (1—06) Glc
165 [Xyl (1-2), Glc (1—-3)] Glc Glc

Hinh 1.3. C4u trlc cac hop chat khung ursane phan Iap tir loai A. decaiseana

Céc hop chat khung dammarane rat pho bién trong chi Panax (chi Sam) thuoc
ho Nhan sdm, tuy nhién ddi véi chi Aralia, cac hop chat ndy méi chi dugc bao céo
phan 1ap tir vo ré loai A. elata, cau tric cac hop chat duoc xac dinh l1a: 20(S)-
protopanaxadiol 3-O-$-D-glucopyranosyl-20-4-D-glucopyranoside (166), 20(S)-
protopanaxadiol  3-O-p-D-glucopyranosyl-20-a-L-arabinopyranosyl  (1—6)-4-D-
glucopyranoside (167), ginsenoside Rb. (168), 20(S)-protopanaxadiol 3-O-[f-D-
glucopyranosyl (1—2) glucopyranosyl]-20-a-L-arabinopyranosyl (1—6) p-D-
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glucopyranoside (169), 20(S)-protopanaxtriol-20-a-L-arabinopyranosyl (1—6) f-D-
glucopyranoside (170), 20(S)-protopanaxtriol 6-O-p-D-glucopyranosyl (1—2)
glucopyranoside (171), ginsenoside Re (172) [17].

s

R0

R0

Ky hiéu R1 R2 Rs
166 Glc Glc H
167 Glc Ara (p) (1—6) Glc H
168 Glc (1-2) Glc Glc H
169 Glc (1-2) Glc  Ara(p) (1—6) Glc H
170 H Ara (p) (1—6) Glc OH
171 H H Glc (1-2) Glc-O-
172 H Glc Rha (1-2) Glc-O-

Hinh 1.4. Cau trtc cac hop chat khung dammarane phan Iap tir loai A. elata
1.1.3.2. C4c hgp chit triterpene
Qua thong ké cac tai liéu, tir cac loai thudc chi Aralia, hién phan lap dugc mot
s6 hop chit c6 ciu tric khung triterpene khong chira cac gbc duong (173-180), trong
d6 hop chat pho bién nhat I oleanolic acid (178).
Bang 1.4. Cac hop chét triterpene phan lap tir chi Aralia

Ky Tén hep chat B Loai TLTK
hiéu phan
173 | 3-oxooleana-11,13(18)-diene- RE | A armata [15]
28,30-dioic acid
174 | 3-oxo-oleana-12-en-28-oic acid RE | A. subcapitata [38]
175 | 3p-hydroxyoleana-11,13(18)-dien- | Ré | A.armata [15]
28-oic acid A. subcapitata [38]
176 | 3B-hydroxyoleana-11,13(18)-diene- | Ré | A. armata [15]
28,30-dioic acid
177 | myricadiol RE | A. cordata [36]
178 | oleanolic acid RE | A. armata [28]
A. cordata [36]
A. decaisneana | [19, 26]
A. subcapitata [38]
179 | taraxerol RE | A. cordata [36]
180 | ursolic acid Ré | A. decaisneana | [26, 39]
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173 174

175

176 178

1.1.3.3. Cac hgp chit diterpene

179 R: H, 177 R: OH

Hinh 1.5. C4u trdc cac hop chat triterpene phan lap tir c4c loai Aralia.

Céc hop chat diterpene duogc tim thiy trong cac phan doan phan cuc thap va

trung binh caa mot sé loai Aralia va duoc nghién ctu nhidu nhat 12 trén céc loai A.

cordata, A. racemosa, A. dumetorum véi cau tric chu yéu Ia cac hop chat dan xuat

khung pimarane va kaurane (Hinh 1.6). C4c hop chét diterpene d3 phan 1ap tir chi

Aralia dugc tong hop va trinh bay trong bang 1.5 va hinh 1.7.

17
CHs

HsC  CHs
18 19

Khung pimarane

Khung kaurane

Hinh 1.6. CAu triic khung pimarane va khung kaurane

Bang 1.5. Cac hop chat diterpene phan lap tir cac loai chi Aralia

7,9(11),15-trien-18-oic acid

Ky Tén hop chat Bo Loal TLTK
hiéu phan

181 | (-)-pimara-8(14),15-dien-19-al RE |A. racemosa [40]
182 | (-)-pimara-8(14),15-diene RE |A. racemosa [40]
183 | (54,10a,130,140)-14-hydroxypimara- RE |A. dumetorum [41]
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184 | (54,75.98,10a,130)-7-methoxypimara- | Ré |A. dumetorum [41]
8(14),15-dien-18-oic acid

185 | (54,96,10a,13a)-pimara-6,8(14),15- RE |A. dumetorum [41]
trien-18-oic acid

186 | 58,98,100,13a,14)-14- Ré |A. dumetorum [41]
methoxypimara-7,15-dien-18-oic acid

187 | 15,16-dihyroxypimar-8(14)-en-19-oic RE |A. cordata [36]
acid

188 | 15a,16a-epoxy-17-hydroxy-ent- RE |A. cordata [42]
kauran-19-oic acid

189 | 16a,17-dihydroxy-ent-kauran-19-oic RE |A. cordata [42, 43]
acid

190 | 16a,17-hydroxy-ent-kauran-19-al Ré |A. racemosa [44]

191 | 16aH,17-isovaleryloxy-ent-kauran- RE |A. continetalis [45]
19-oic acid Ré |A. cordata [10, 42]

192 | 16a-hydrogen-17-isovaleryloxy-ent- Ré |A. cordata [10, 43]
kauran-19-oic acid

193 | (-) kaur-15-en-17-al-19-oic acid RE |A. cordata [46]

194 | 16a-hydroxy-ent-kauran-19-oic acid Ré |A. cordata [36, 46]

A. dumetorum [41]
A. racemosa [44]

195 | 16a-methoxy-17-hydroxy-ent-kauran- | Ré |A. cordata [42]
19-oic acid A. racemosa [44]

196 | 17-hydroxy-ent-kaur-15-en-19-oic RE |A. cordata [42]
acid A. continetalis [45]

197 | 18-nor-ent-kaur-16-ene-4p-ol RE |A. cordata [42]

198 | 18-nor-ent-pimara-8(14),15-diene-44- RE |A. cordata [42]
ol A. continetalis [45]

199 | 4-epiruilopeziol RE |A. continetalis [45]

200 | 7-oxo-ent-pimara-8(14),15-diene-19- Ré |A. cordata [42, 46]
oic acid A. continetalis [47]

201 | 7a-hydroxy-ent-pimara-8(14),15- RE |A. cordata [42, 46]
diene-19-oic acid

202 | 7p-hydroxy-ent-pimara-8(14),15- RE |A. cordata [38][46]
diene-19-oic acid A. continetalis [47]

203 | 8a-hydroxy-ent-pimara-15-en-19-ol RE |A. continetalis [47]

204 | acid continentalic RE |A. continetalis [45]

205 | acid kaurenoic RE |A. continetalis [48]

206 | continentanol RE |A. continetalis [45]

207 | dumetoranes A RE |A. dumetorum [49]

208 | dumetoranes B RE |A. dumetorum [49]

209 | ent-15S,16-dihydroxypimar-8(14)-en- RE |A. dumetorum [49]
19-oic acid

210 | ent-continentalic acid RE |A. continetalis [45]
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211 | ent-kaur-16-en-19-oic-acid RE |A. cordata [42, 43]
A. continetalis [47]

212 | ent-pimar-15-en-8¢,19-diol RE |A. cordata [38]
213 | ent-pimara-8(14),15-dien-18-oic acid Ré |A. cordata [10, 46]
214 | ent-pimara-8(14),15-dien-19-oic acid RE |A. cordata [42, 43]
A. continetalis [47]

A. dumetorum [41]

215 | ent-pimara-8(14),15-diene-19-ol RE |A. cordata [46]
A. continetalis [45, 47]
A. dumetorum [41, 49]

216 | melanocane A Ré |A. continetalis [45]
A. dumetorum [49]

217 | melanocane B Ré |A. dumetorum [49]
218 | pimaric acid Ré |A. cordata [43]
219 | trans-communol Ré |A. continetalis [45]
220 | (-) pimara-8(14)-ene-15,16,19-triol Ré |A. racemosa [40]
221 | (-) pimara-8(14),15-diene-19-ol Ré |A. racemosa [40]
222 | (-)-kaurene Ré |A. racemosa [40]
223 | (4R,5S,9R,10S,13S,15S),16-epoxy- Ré |A. cordata [45]

ent-pimar-8(14)-en-19-oic acid.

Ky hiéu R1 R R3

198 CHs OH H

200 COOH CHs =

201 COOH CHs -OH

202 COOH CHs -OH

215 CHOH  CHs H

H,C R

H

181 R: HO
182 R: CH3

CH;




192 R: H; 191 R: OH

197

220

Hinh 1.7. C4u trlic mot s6 hop chét diterpene phan 1ap tir cac loai Aralia

1.1.3.4. Cac hgp chit sterol

Tir c4c loai thudc chi Aralia, phan lap duoc cac hop chét sterol chu yéu 1a -

sitosterol, stigmasterol, daucosterol. Day hau hét 1a cac hop chét twong d6i phd bién

trong nhiéu loai thyc vat. Cac hop chit nhom sterol duoc trinh bay trong bang 1.6 va

hinh 1.8.
Bang 1.6. Cac hop chat sterol phan lap tir cac loai Aralia
Ky hiéu | Tén hop chat Bo phan Loai TLTK
224 | B-sitosterol RéE A. armata [28]
RéE A. chinensis [50]
RéE A. continentalis [51]
RéE A. dasyphylla [8]
RéE A. echinocaulis [52]
RéE A. fargesii [53]
RéE A. nudicaulis [54]
RéE A. racemosa [55]
225 stigmasterol RéE A. armata [28]
RéE A. chinensis [56]
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stigmasterol RéE A. cordata [57]

RéE A. echinocaulis [52]

RéE A. nudicaulis [54]

226 | daucosterol RéE A. armata [15]

RéE A. cordata [36]

227 ergosterol endoperoxide RéE A. cordata [36]

228 | 3a,54-dihydroxy-64- RéE A. cordata [36]
methoxyergosta-7,22-diene

224 225 227

OH fe)

o)
HOWo 226 T 228

Hinh 1.8. CAu trlc cac hop chat sterol phan Iap tir cac loai Aralia

1.1.3.5. Cac hgp chdt phenolic
a. C4c hop chat lignan

Lignan 1 16p chat ton tai pho bién trong tu nhién, vé mat cau tao chiing duoc
tao bai 2 don vi phenyl propanoid. Déi véi chi Aralia, méi chi c6 mot vai cong bd vé
viéc phan lap duoc cac hop chét nay.

Nam 1995, Hsiao va cs da phan 1ap tir phan than g loai A. bipinnata 11 hop
chat lignan 1a (-)-9'-O-trans-feruloyl-5,5'-dimethoxylariciresinol (229), (+)-9'-O-
trans-feruloyl-5'-methoxylariciresinol (230), threo-2,3-bis-(4-hydroxy-3-
ethoxyphenyl)-3-methoxypropanol (231), (+)-syringaresinol (232), (-)-liriresinol-A
(233), (+)-medioresinol (234), (+)-4-ketopinoresinol (235), (+)-pinoresinol (236),
(+)-glaberide 1 (237), (+)-dihyrocubebin (238) va (+)-hinokinin (239) [58].

Niam 2017, Li va cs da phan 1ap duoc 1 hop chat tir ré cay A. echinocaulis, ciu
trdc  hop chat 1a  3-(3,5-dimethoxy-44-D-glucopyranoside-2-[3-(34-D-
glucopyranoside-4-methoxy-phenyl)-allyl]-phenyl)-prop-2-en-1-ol (240) [27].
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Gan day, naim 2021, nghién ctru trén ré loai A. continentalis, Lee va cs da cong
bd céac hop chat: acid aralianic (241), erythro-carolignan E (242), threo-carolignan E
(243) va acid 8-0-4/8-0-4-dehydrotriferulic (244) [45].
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o OH o Q/OH
A a\
OMe OCHj3 HI 18, IH OCHjy
o OMe
e
O/ N\ on Ho@ o
OMe
Y OCH,
229 R: OMe 234
230R: H

OH
0o~__7©
i
OCH;, Hire CrIH OCH3;
e
O
HO

235 236 238
i
OMe oCH, N A oH
OH ZN)
O,
O R OH OCH3
HO ‘ Hi
1
OMe OMe o= H OCH,
OH 231 © 237 o
241
= o) OH
NN CH3 OCH@/\)\ . OH
O O 0
0 HiCO OCH,4 Ho HO /\/\@o OH
OCHs 0 o o H
e OH HaCO = | - OCH,
- oH' " IoH 0 Ri R

"o o 242 R1: H, R2: OH
240 243 R1: OH, R2: H

Hinh 1.9. CAu trlic cac hop chat lignan phan Iap tir cac loai Aralia
b. Céc hop chat flavonoid

Céc hop chét flavonoid con it duoc phan 1ap tir cac loai Aralia.

Niam 2011, Hong va cs da phan lap duoc 2 hop chét flavonoid c6 ciu tric
khung quecertin la: 7-O-a-rhamnopyranosyl-quercetin-3-O-4-glucopyranosyl-
(1—>2)-a-rhamnopyranoside (245) va 7-O-a-rhamnopyranosyl-quercetin-3-O-5-6-
caffeoyl-glucopyranosyl-(1—2)-a-rhamnopyranoside (246) tir 1a loai A. elata [33].



245R: H
246 R: Caffeoyl

OH

Hinh 1.10. CAu trdc hop chat flavonoid phan lap tir 14 loi A. elata
c. Cac hop chdt phenolic khac

Céc hop chit chira vong thom duoc phan lap tir cac loai Aralia c6 cau tric kha
don gian, chu yéu la cac dan xuat vong benzen.

Niam 1995, Hsiao va c¢s dd phan 1ap tir phan than gd loai A. bipinnata 8 hop
chat vong thom 1a p-hydroxybenzaldehyde (247), vanillin (248), syringaldehyde
(249), trans-p-coumaraldehyde (250), methyl trans-p-coumarate (251), trans-
coniferylaldehyde (252), trans-sinapaldehyde (253) va 5-(hydroxymethyl)furfural
(254) [58].

Nim 2016, Miao va cs di phan 14p 2 hop chét tir vo ré lodi A. armata, cau triic
cac hop chat 1 scoparone (255), ethyl 3,4-dihydroxycinnamate (ethyl caffeate) (256)
[15].

Niam 2021, nghién ctu trén ré lodi A. continentalis, Lee va cs da cong bd 11
hop chat: ethyl caffeate (256), cinnamic acid (255), chlorogenic acid (258),
protocatechuic acid (259), cryptochlorogenic acid methyl ester (260), chlorogenic
acid methyl ester (261), acid caffeic (262), 3-O-coumaroylquinic acid (263), 4-O-
feruloylquinic acid methyl ester (264), 3-O-coumaroylquinic acid methyl ester (265),
3-O-feruloylquinic acid methyl ester (266) [45].
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263 R:H, 265 R: CH3
Hinh 1.11. Cau trdc cac hop chat phenolic phan lap tir cac loai Aralia
1.1.3.6. Cac hgp chdt polyacetylen

Polyacetylen 12 16p chat ¢ chira hai hoac nhiéu hon cac lién két ba trong phan
tir va cAu thanh mot nhém chuyén biét. Trong ho Nhan sam, nhdm hop chét nay duoc
phat hién trong loai Sam Viét Nam (Panax vietnamensis), BPuong quy (Polyscias
fructicosa) va mot sb loai khac véi kha ning khang ung thu, khang khuan, khang
virus, khang viém va khang ngung tap tiéu cau [59]. Cac nghién ctu trén céac loai
Aralia da phan lap duoc cac hop chét polyacetylen nhu sau:

Niam 2005, Dang va cs da phan 1ap duoc 4 hop chat tir ré cay bao gom:
falcarindiol (267), dehydrofalcarindiol (268), falcarindiol-8-acetate (269),
dehydrofalcarindiol-8-acetate (270) ré loai A. cordata [43].

Nam 2007, Seo va cs ciing phan lap duoc hop chat dehydrofalcarindiol-8-
acetate (270) tir ré loai A. cordata [10].

Niam 2011, Cheng va cs d3 phéan l1ap dwgc mot hop chét 1a araliadiol tir 14 cua
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loai A. cordata, ciu tric caa hop chat duoc xac dinh 1a 3(S),8(R)-pentadeca-1,9(Z)-
diene-4,6-diyne-3,8-diol (271) [60].

OH OH R

HzCV——‘\_—_/\/\/\/Rw Hzcm

OH
268 R2: OH, 270 R2: H
267 Ri: OH, 269 Ri: OCOCH3 68 Ryt OH, 270 Rz OCOCH;

OH y ——
R HZC\ — \WW
H,C ==

AN — (o}
271 R: OH, 272 R: H 273
Hinh 1.12. CAu trdc cac hop chat polyacetylene phan lap tir mot sé loai Aralia

Nam 2012, Li va cs da phan 1ap dugc 2 hop chét la falcarinol (272) va
panaxydol (273) tir ré cay A. nudicaulis [61].

Nam 2019, tir dich chiét EtOH cua ré loai A. dumetorum, Jiang va cs da phan
lap duoc cac hop chat polyacetylen bao gom: heptadeca-8,16-dien-4,6-diyn-3,10-diol
(274), 1,2-dihydrodendroarboreol B (275), heptadeca-1,8-dien-4,6-diyn-3,10-diol
(276), 3R,8S-falcarindiol (267) va 3R,8R-dehydrofalcarindiol (268) [62].

Niam 2021, nghién ciru trén ré loai A. continentalis, Lee va cs di cong bd
dehydrofalcarindiol-8-acetate (270), falcarindiol (267), dehydrofalcarindiol (268),
falcarindiol-8-acetate (269) [45].
1.1.3.7. Céac hgp chat alkaloid

Céc hop chat alkaloid khdng pho bién trong thanh phan hda hoc cac loai thuoc
chi Aralia, theo nghién ctu cua Hsiao va cs da phan 1ap tir phan than gd loai A.
bipinnata 6 hop chat alkaloid 1a arnottianamide (277), isoarnottianamide (278),
decarine (279), oxynitidine (280), 6-carboxymethyldihydrochelerythrine (281),
dihydroalatamide (282) [58].

O\
CHs 279

281
Hinh 1.13. Cau trdc cac hop chat alkaloid phan 1ap tir loai A. bipinnata
1.1.3.8. Céac hgp chat glycolipid
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Céc hop chat glycolipid dugc phan lap tir loai A. cordata va A. elata. Nam
2006, Lee va cs da phan 1ap hop chét aralia cerebroside (283) tir dich chiét EtOH loai
A. cordata [36]. Nam 2005, Kim va cs da phéan 1ap hop chit urtica ceramides (284)
tur 14 loai A. elata [11].
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283 284

Hinh 1.14. Cau trdc hai hop chat aralia cerebroside va urtica ceramides
1.1.3.11. Céc hep cht polysaccharide

Polysaccharide 1a mot nhém hop chét cé cau tric 1a su két hop cta nhiéu gbc
monosaccharide, ¢ khdi lugng phan tir 16n. Cac lién két glycoside trong phan tir
polysaccharide c6 thé 12 a- hoic S-glycoside. Pay 13 mot nhém hop chét c6 nhiéu
hoat tinh sinh hoc va it doc. Cac hop chit polysaccharide duoc tim thay tir cac loai A.
elata, A. chinensis dugc trinh bay trong bang 1.7.

Bang 1.7. Cac hop chat polysaccharide phan lap tir chi Aralia

Ky | Téenhep | M Thanh phan dwong/Ti I¢ Bo Loai,
higéu chat (kDa) phan TLTK
285 | AEP-1 69,0 | Glc:Gal:Ara 6.0:3.0:1.0 La | A elata [63]
286 | AEP-W1 | 45,0 | Ara:Gal:Glc 6.3:3.5:0.2 RE | A. elata [64]
287 | AER-A3 | 112,0 | GalA:Gal:Glc:Man:Ara:Rha RE | A. elata [65]

24.6:19.7:16.9:11.4:9.1
288 | AERP 42,7- | Ara:Rha:GlcA:Man:Glc:Gal Vo6 | A elata [66]
93,9 |2.2:10.3:8.1:32.7:5.7:21.2 re
289 | ACP 525,9 | Ara:Glc:Gal 4.6:76.4:18.2 Ré | A. chinensis

[67]
290 | AELPB5 | 42,5 | Ara:Rha:Glc:Gal:Man:GalA L4 | A. elata [68]
27.7:15.4:5.7:27.4:2.1.21.7

291 | AELPB6 | 15,6 | Ara:Rha:Glc:Gal:Man:GIcA:GalA | L& | A. elata [68]
19.4:12.7:3.1:18.6:2.0:5.5:38.7

T6m lai, qua tong quan nghién ciu cho thay chi Aralia 1a mot chi I6n cua ho

Nhan sam véi gan 80 loai, tuy nhién méi chi c6 khoang 15 loai duoc nghién ciru vé
thanh phan hda hoc. Cac hop chat phan lap tir chi Aralia kha da dang véi 16p chat chi
yéu 12 nhém céc hop chit triterpene saponin. Bén canh dé, thanh phan hda hoc chi

Aralia con chira c6 mot s6 nhdm hop chit nhu: terpenoid, flavonoid, lignan,
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polyacetylen, alkaloid, polysaccharide... tuy nhién sé luong cac hop chat phan lap
duoc thudc cac nhdm nay con han ché.
1.1.4. Cac nghién ci#u vé hoat tinh sinh hec chi Aralia

Céc nghién ctu vé hoat tinh sinh hoc cua cac hop chét phan Iap tir cac loai
thuoc chi Aralia kha da dang, qua céc tai liéu da duoc cong bd cho thay dich chiét tur
cac loai Aralia va mot s6 hop chit c6 hoat tinh khang viém, gay doc té bao, chong
tiéu duong va mot s6 hoat tinh khéac. Dudi day 1a mot vai hoat tinh tiéu biéu cua céc
dich chiét va mot s hop chat phan lap tir céc loai Aralia.
1.1.4.1. Hoat tinh gdy déc té bao

Nam 2020, Yen va cs da phan 1ap va nghién ciu hoat tinh sinh hoc cac hop
chat phan lap tir 14 loai A. armata cho thay 3-O-[(8-D-glucopyranosyl-(1—6)-8-D-
glucopyranosyl-(1—3))-a-L-arabinofuranosyl-(1—4)]-4-D-glucuronopyranosyl
oleanolic acid 28-O-4-D-glucopyranoside (57), 3-O-[f-D-galactopyranosyl(1—3)]-
[5-D-glucopyranosyl-(1—2)]-4-D-glucuronopyranosyl oleanolic acid-28-O-4-D-
glucopyranoside (12), chikusetsusaponin 1Va methyl ester (90) thé hién hoat tinh tc
ché gay doc té bao trén dong ung thu vom hong KB va ung thu gan HepG2 véi gia
tri 1Cso trong khoang 24,2 + 0,3 - 32,6 + 0,8 uM, hop chat stipuleanoside R1 (134),
narcissiflorin  (127), chikusetsusaponin 1Va (89), oleanolic acid 28-O-$-D-
glucopyranosyl ester (129) thé hién hoat tinh gdy doc té bao trén cac dong ung thu
trén ngudi nhu ung thu dai truc trang HT29, ung thu da A2058, va ung thu phoi A549
Véi 1Cso trong khoang 2,01 + 0,17- 18,8 + 1,17 mM. Pic biét, hop chat narcissiflorin
(127) thé hién hoat tinh gdy doc té bao trén dong ung thu dai truc trang HT29 va ung
thu phdi A549 véi gié tri 1Cso lan lwot 2,02 + 1,65 va 2,01 + 0,17 mM [16].

Nam 2006, Lee va cs da chang minh hop chat 3a,58-dihydroxy-64-
methoxyergosta-7,22-diene (186) phan lap tur ré loai A. cordata c6 hoat tinh gy doc
té bao trén dong ung thu bach cau L1210, K562 va ung thu phdi LLC véi gid tri 1Cso
lan luot 1,7, 11,9, va 15,1 uM [36]. Nam 2007, Seo va cs nghién ciu cac hop chat
phan lap tir ré loai A. cordata cho thiy ent-pimara-8(14),15-dien-19-oic acid (214),
ent-pimara-8(14),15-dien-18-oic acid (213), 16a-hydrogen-17-isovaleryloxy-ent-
kauran-19-oic acid (192), 16a-hydroxy-17-isovaleryloxy-ent-kauran-19-oic acid
(193) gay doc té bao trén dong ung thu dai truc trang HT-29 véi I1Cso Véi gia tri 58,
67, 69 va 88 uM, 214 va 192 giy doc té bao trén dong ung thu vi MEC-7 vai 1Cso
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lan Iuot 75 va 77 uM, 214 &c ché ung thu gan HepG2 véi gié tri ICso 12 66 uM [10].
Nam 2011, Cheng va cs di cong bd hop chat araliadiol (271), mot hop chat
polyacetylenduoc phan Iap tir 14 cua loai A. cordata, hoat chit ndy cho thay tac dung
trc ché dang ké su phat trién cua dong té bao ung thu biéu md tuyén vl & nguoi MCF-
7, voi giatri 1ICsola 6,41 pg/mL [60].

Niam 2006, Tian va cs da chitng minh hop chat acid ursolic (180) va cac dan
Xuat cua chiing phan 1ap tir ré loai A. decaisneana co thé wrc ché dang ké sy ting sinh
cua té bao ung thu HepG2 va té bao khang thudc R-HepG2, nhung khéng c6 tac dung
trc ché ddi vai té bao gan binh thuong dugc nudi ciy vai gia tri 1Cso lan luot 12 18 va
15 pmol/L. Ngoai ra, 180 ciing c6 thé tc ché su phat trién caa khdi u gan H22 in vivo
& nong do 15 mg/kg [39].

Niam 2013, Zhang va cs dd nghién ctu va chitng minh cac hop chat phan lap
tir loai A. elata c6 hoat tinh sinh hoc dang chi y nhu: hop chat 3-O--D-
glucopyranosyl-(1—4)-4-D-glucopyranosyl-oleanolic acid (50) thé hién hoat tinh
gy doc té bao trén dong té bao ung thu bach cau HL60, ung thu phdi A549 va ung
thu biéu mo tuyén tién liét DU145 véi ICso lan luot 13 15,62, 11,25 va 7,59 uM, hop
chat congmuyenoside E (105) c6 hoat tinh gay doc té bao trén dong ung thu phoi
A549 vai gid tri ICso 14 9,9 + 1,5 uM véi chat ddi chirng duong etoposide [24].

Nhiéu b&o céo gan day di cong bd cac hop chat diterpenoid phan lap tir chi
Aralia c6 hoat tinh gay doc té bao rat da dang. Kwon va cs da nghién ciru hoat tinh
cua acid continentalic (204) phan lap tir ré loai A. continentalis d6i véi su ting sinh
va chu trinh apoptosis trén té bao gan HepG2 [69]. Theo nghién ctiu cua Oh va cs
hop chat HY 251 (293) phan lap tir ré loai A. continentalis c6 hoat tinh bat giir pha G1
VvGi ndng d6 100 puM trén té bao Hela, va c6 anh huong 1én qua trinh apoptosis trén
té bao ung thu tuyén tién liet LNCaP duoc tac dong boi 95 uM hop chat 293 [70, 71].
Hon nita, Oh va cs phat hién ra rang 293 tc ché dang ké mirc d6 biéu hién cua thu
thé androgen (AR) va khang nguyén dac hiéu cua tuyén tién liét (PSA) do do, 293
mot chat ddi khang androgen méi, 13 mot chét tiém nang hoa tri liéu ung thu dung
trong diéu tri ung thu tuyén tién liét nhay cam voi androgen va ung thu tuyén tién liét
khang hormone [72]. Hop chat HY2210 (294) cho thay c6 su tac dong 1én qué trinh
apoptosis trén dong té bao HeLa khi dung 294 nong do 100 uM trong 48h [73]. Hop
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chat 294 ciing c6 su tac dong lén qua trinh apoptosis trén dong té bao ung thu phoi
A549 véi ndng do 70 uM [71].

HO \
ﬁ« o \; (294)
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Hinh 1.15. C4u trdc hop chat phan Iap tir A. continentalis
1.1.4.2. Hoat tinh khang viém

Niam 2011, Nhiem va cs da cong bd cac hop chat saponin phan 1ap tir vo loai
A. elata c6 hoat tinh khang viém, nhu hop chét stipuleanoside Rz (135) va kalopanax
saponin F (123) c6 hoat tinh giam su kich hoat yéu t6 hat nhan NF-«xB gy ra boi
TNF-a trén té bao ung thu biéu md gan HepG2 véi gié tri 1Cso lan luot 14 4,1 va 9,5
UM véi chat dbi chieng sulfasalazine (0,9 uM). Hop chat 135 ciing giam déng ké biéu
hién inducible nitric oxide synthase (iNOS) va COX-2 trén mRNA gay ra boi TNF-
a. Hop chat elatoside A (114) va kalopanax saponin F-Me (124) va elatoside D (117)
tang dang ké su chuyén hdéa PPAR-y, chat nay cd thudc tinh khang cac phan tng viém
trén té bao ung thu gan HepG2 [74].

Nam 2005, Dang va cs di chiing minh cac hop chat phan lap tur ré loai A.
cordata bao gom (-)-pimara-8(14),15-dien-19-oic acid (214), (-)-kaur-16-en-19-oic
acid (211), 7a-hydroxy-(-)-pimara-8(14),15-dien-19-oic acid (201), falcarindiol
(267), dehydrofalcarindiol (268), dehydrofalcarindiol-8-acetate (270), falcarindiol-8-
acetate (269) thé hién hoat tinh @c ché enzym COX-1 véi gié tri ICso lan luot trong
khoang 11,7-134,2 uM va hop chat 211 tic ché enzym COX-2 véi giatri ICso 12 126,7
uM [43]. Niam 2006, Lee va cs di phat hién cac hop chét ent-pimara-8(14),15-dien-
19-oic acid (214), ergosterol endoperoxide (185), oleanolic acid 28-O-5-D-
glycopyranosyl ester (129), stigmasterol (182), aralia cerebroside (280), daucosterol
(226) dugc phan lap tir ré lodi A. cordata thé hién hoat tinh khang viém theo co ché
khang enzym COX-1, COX-2 [36]. Nam 2008, Kang va cs da phat hién hop chat acid
acanthoic (292) va acid continentalic (204) phan Iap tir ré loai A. cordata c6 hoat tinh
giam biéu hién iNOS, COX-2 va IL-6 va giam su tao thanh prostaglandin E2 khi kich
thich LPS trong dai thuc bao. Nhitng anh hudng nay 1a budc trung gian tc ché hoat
dong IxkBa/NF-xB va phosphoryl hoa cua ERK %2 va p38 MAPK [75]. Nam 2010,
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Cho va cs da nghién ciru kha ning tc ché IgE caa cac hop chét diterpene phan 1ap tur
ré loai A. cordata trong mé hinh hoat tinh chdng lai bénh hen suy@n & chuét cho thiy
hop chét acid kaurenoid (205) it anh huong dén su can duong thd cua chuét, trong
khi dan xuat acid ent-piramic (218) c6 hoat tinh tét hon [76].

HOOC

Acid continentalic ~ Acid kaurenoid Acid pimaric Acid acanthoic
(204) (205) (218) (292)
Hinh 1.16. Cau trdc mot sé hop chat ¢ hoat tinh khang viém tét

Niam 2011, theo cac nghién ctru cua Choi va cs, Luy va cs, da nghién cau vé
hoat tinh chong viém cua acid kaurenoid (205) phan lap tir ré loai A. continentalis
cho thay hop chét nay c6 hoat tinh ¢ ché biéu hién caa cac yéu té anh huong 1én qué
trinh viém nhu lipopolysaccharide (LPS), nitric oxide (NO), prostaglandin E(2)
(PGE2), iNOS va COX-2 Ién dai thuc bio RAW?246.7 [77], véi lidu lugng 1 uM cua
hop chét 205 da co hoat tinh khang viém ddi véi dai thuc bao RAW?246.7, va véi lidu
lugng cao hon 205 ¢6 hoat tinh e ché NF-kB [78]. Hop chat acid continentalic (204)
phan Iap tir ré loai A. continentalis cling duoc phat hién cé hoat tinh giam dau trén
chudt va co tac dung chong viém trong mé hinh chudt bi pht chan. Hop chat 204
cling duoc béo céo c6 hoat tinh tc ché COX-1. Khi dung dan xuat methyl ester cia
204 tiém dudi da va dudng udng cho thay tac dung chdng viém trén md hinh gay phu
ban chan chudt bang carrageenan [79].

Hop chat acid acanthoic (292) kha phé bién & céc loai thuoc chi Acanthopanax
(ho Araliaceae) va dugc phéat hién co trong thanh phan hoa hoc loai A. racemosa. Suh
va cs da nghién ctru vé hoat tinh sinh hoc cua hop chat 292 va cac dan xuat cho thay
ching c6 hoat tinh tc ché COX-2 tét hon so v&i 292 [80, 81]. Lam va cs da danh gia
hoat tinh caa 292 va cac dan xuat cho thay chiing c6 hoat tinh gdy doc té bao va diéu
hoa giam TNF-a ¢ nong d6 10 pg/mL [82].
1.1.4.3. Hogt tinh chéng tiéu dwong

Dich chiét nuéc va con cua loai tir ré A. cachemirica c6 hoat tinh ha duong

huyét & muc liéu 250 mg/kg trén chudt [83]. Dich chiét saponin tong cua loai A.



33
taibaiensis ciing thé hién hoat tinh chéng tiéu duong véi muac lidu 320 mg/kg trén
chuot [84], dich chiét tir ré loai nay c6 kha ning &rc ché enzym a-glucosidase va a-
amylase [85], dich chiét A. elata ciing c6 hoat tinh giam bién chang cua bénh tiéu
duong trén gan bang cach ting do nhay cua insulin khi thr nghiém ¢ nong do 100 -
300 mg/ kg/ ngay/ 4 tuan [86].

Nhiéu bao cao d3 cong bd vé kha nang chdng tiéu duong, ha duong huyét caa
cac hop chét phan lap tir loai Aralia nhu hop chat elatoside E (120) phan lap tir A.
elata [87], elatoside G, H, | c6 tac dung ha duong huyét trén chuot [88],
chikusetsusaponin 1Va (89) phan Iap tir ré loai A. taibaiensis ciing duoc bao céo co
hoat tinh chéng tiéu duong [89].

Céc hop chat polyacetylen phan lap tir ré loai A. dumetorum dugc bao co co
hoat tinh ¢ ché enzym a-glucosidase véi gié tri ICso trong khoang 4,2 - 36,2 uM cho
thiy cac hop chét nay cd tiém ning trong viéc chita bénh tiéu duong [62].
1.1.4.4. Hogt tinh gidm dau

Mot sb cac nghién ciru da xac dinh rang dich chiét saponin téng cua vo ré va
v than loai A. elata c6 thé giam dau bung do acid acetic gay nén & chudt [90]. Dich
chiét cua loai A. elata c6 thé giam do nhay cam dau ciia khép mat ca chén tao ra tac
dung giam dau [91]. Dich chiét nuéc caa A. echinocaulis di duoc Guo va cs, Chen
va cs chirng minh ¢6 tac dung giam phan ung dau do tac dong cta acid acetic & chuot
[92, 93].

Yang va cs di cong bd hdn hop chira cac acid hitu co cua ré loai A. cordata c6
thé 1am giam con dau gay ra bang céch kich thich nhiét va acid acetic ¢ chuot [94].
Hop chat 7-oxo-ent-pimara-8(14),15-diene-19-oic acid (200) phan lap tir ré loai A.
cordata c6 kha ning trc ché dang ké hoi ching dau do phenylquinone & chudt [95].
1.1.4.5. Hoat tinh bdo vé tim mgch, gan va hé than kinh

Céc nghién ctu trén loai A. elata da cho thay dich chiét saponin tong, hop chat
araloside C, chikusetsusaponin IVa (89), polysaccharide phan lap tir loai nay co tac
dung bao vé tim mach trén chudt [96, 97]. Saponin tong tir 14 A. elata c6 thé 1am giam
dang ké chi s6 enzym gan ALT (Alanine aminotransferase) va AST (Aspartate
aminotransferase) do ton thuong gan cap tinh & chudt véi co ché lién quan dén viéc
tang tong hop acid nucleic, protein, glycogen va ning lwong cua té bao gan va bao vé
cau tr(ic cia mang té bao gan [98]. Nghién ciru cia Kwon va vs di chi ra rang chiét

Xuit ethyl acetate tir ré A. elata c6 thé tc ché qua trinh apoptosis té bao than kinh do
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ruou 1a nguy@n nhan cua viéc suy giam nhan thac va tri nhd & chudt, ddng thoi giam
stress oxy hoa trong md ndo, hop chat 3,5-dicaffeoylquinic acid (295) va
chikusetusaponin I'Va (89) phan 1ap tir ré A. elata 1a cac hop chat c6 vai trd quan trong
trong viéc cai thién su thoai héa than kinh [99]. Wang va cs da chang minh saponin
triterpenoid duoc phan 1ap tir A. elata c6 tac dung bao vé té bao than kinh SH-SY5Y
bang cach kich hoat protein kinase p38 va ERK dé &rc ché qua trinh apoptosis va stress
oxy héa [100].

Nghién ctru caa Jung va cs da ching minh rang cac hop chét diterpenoid tir ré
loai A. cordata, ent-pimara-8(14),15-diene-19-ol (215), 18-nor-ent-pimara-8(14),15-
diene-4-ol (198), 7-oxo-ent-pimara-8(14),15-diene-19-oic acid (200) cd tiém ning
trong viéc chira bénh Alzheimer vai gia tri 1Cso tir 18,58 -24,10 uM [42].

Tién hanh thar hoat tinh chéng H202 gay ra trén té bao co tim, cac hop chat
congmujingnosides B-G (93-98) phan lap tir ré loai A. chinensis, két qua cho thay cac
hop chat 93-98 c6 gia tri trc ché trong khoang 15-200 uM [7].

Triterpenoid saponin phan Iap tir ré loai A. taibaiensis c6 tdc dung chng xo
hoa gan, 1am giam déng ké céc chi sé ALT, AST, bilirubin, acid hyaluronic va laminin
trong huyét thanh cua chudt bi xo gan, ac ché gan nhiém ma va ling dong cac soi
collagen [101]. Ngoai ra, saponin tong cua A. taibaiensis c6 thé lam giam céac hoat
dong cua cac enzym chuyén hda GPT (Glutamate pyruvate transaminase) va GOP
(Glutamate oxaloacetate transaminase) & chudt bi ton thuong gan cap tinh [102].
1.1.4.6. Hogt tinh hg lipid méu

R&i loan m& mau 14 tinh trang ting lipid mau do chét béo bat thuong gay ra
chuyén hoa hoic van chuyén trong co thé. Saponin caa A. elata da dwoc chirng minh
la 1am giam lipid méau bang cach thic day bai tiét acid mat, lam giam chuyén doi
cholesterol, kich hoat sy biéu hién cua cac enzym chdng oxy hda va cac enzym
chuyén hoa [103]. Chiét xuat ethanol & nong d6 10-100 pg/mL cia A. elata co tac
dong 1én céc gen chuyén hoa cholesterol kiém soat tong hop cholesterol toan phan
[104].

Dich chiét tir choi cua A. chinensis ¢ nong do 10-100 pg/mL c6 thé diéu hoa
su chuyén hoa lipid va e ché sy tong hop triglyceride va cholesterol trong té bao gan
[105]. Dich chiét methanol cua A. cordata tc ché hoat dong caa enzym glycerol-3-
phosphate acyltransferase va giam tong hop triacylglycerol dé diéu chinh chuyén hoa
lipid [103].
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1.1.4.7. Hogt tinh chéng oxy héa

Theo Xu va cs, dich chiét saponin tong va polysaccharide cua loai A. elata c6
tac dung chdng oxy hda. Dich chiét flavonoid tong s6 ¢ nong d6 0,15 mg/mL cua ré
loai A. continentalis c6 kha ning bay géc tu do trén hé DPPH, gbc hydroxyl va anion
superoxide lan luot 12 96,3%, 70,1% va 44,1% so v&i chat déi chiing vitamin C.
Nghién ctru sdu hon cho thay rang chikusetsusaponin IVa (89) 1a mot thanh phan
quan trong trong viéc chdng oxy hoa va chdng ldo héa. Dich chiét nuéc cua ré A
continentalis c6 tac dung giam sy san xuat qua mac gdc tu do va stress oxy hda [103].

Ciing theo cac bao cio ctia Xi va cs, Bi va cs cac hop chat saponin triterpene
3-0-(p-D-glucopyranosyl-(1—2)-[5-D-glucopyranosyl-(1—3)]-5-D-glucurono-
pyranosyl)-olean-11,13(18)-diene-28-oic acid 28-O-4-D-glucopyranosyl ester (158),
3-O-(p-D-glucopyranosyl-(1—3)-[a-L-arabinofuranosyl-(1—4)]-5-D-
glucuronopyranosyl)-olean-11,13(18)-diene-28-oic acid 28-O-$-D-glucopyranosyl
ester (159), 3-O-(5-D-glucopyranosyl-(1—2)-[a-L-arabinofuranosyl-(1—4)]-f-D-
glucuronopyranosyl)-oleanolic acid 28-O-B-D glucopyranosyl ester (149), 3-O-(f-D-
glucopyranosyl-(1—2)-[5-D-glucopyranosyl-(1—3)]-f-D-glucuronopyranosyl)-
oleanolic acid 28-0-p-D-glucopyranosyl ester (25), phan lap tir ré loai A. taibaiensis
duogc xac dinh ¢d hoat tinh chéng oxy héa [9, 20].
1.1.4.8. Hoat tinh khang vi sinh vdt, khang khudn

Theo céc nghién ctru cua Jeong va cs, acid continentalic (204) duoc phén lap
tir A. continentalis da duoc chitng minh 12 c6 thé &c ché su phat trién cua vi khuan
Staphylococcus aureus khang methicillin voi ndng do wc ché t6i thiéu (MIC) trong
khoang 8-16 pg/mL [106] va acid kaurenoic (205) c6 hoat tinh ac ché vi khuan
Streptococcus mutans véi nong do 2-4 pg/mL [107].

Theo nghién ciru cua Li va cs, saponin tong cua loai A. elata cé tac dung wc
ché vi khuan Escherichia coli va Staphylococcus aureus véi gia tri MIC lan luot 13
2,5; 10,0 mg/mL [108].

Tinh dau tir mam loai A. taibaiensis c6 tac dung ¢ ché dang ké su phat trién
cua S. aureus, E. coli va Shigella dysenteriae so véi thudc khang khuan norfloxacin.
Dich chiét methanol cua A. continentalis c6 tac dong uc ché su phét trién cua S.
aureus, va co ché caa nd c6 lién quan dén pha hay mang sinh hoc cua vi khuan véi
gia tri MIC 1a 700 pg/mL va gia tri ndng do diét khuan t6i thiéu 12 2048 pg/mL.
Saponin tong cua ré loai A. taibaiensis ciing dwgc chirng minh c6 tac dung chdng
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viém gan B thong qua viéc wc ché sy tiét protein cua vi rat viem gan B HBsAg va
HbeAg, nong do6 e ché ICso tuong tng 1a 0,1 g/L va 0,09 g/L va chi s6 diéu tri 1a
6,12 va 7,51 [103].

Hai hop chét polyacetylen phan Iap tir ré cay A. nudicaulis 1a falcarinol (272)
va panaxydol (273) thé hién sy tc ché sy phat trién cia nam Mycobacterium
tuberculosis H37Ra v&i ndng d6 e ché téi thiéu lan lugt 25,6 pM va 36,0 uM va ICso
14 15,3 uM va 23,5 uM [61].

Nhu vay, nghién cizu vé hoat tinh sinh hoc cho thay céc hop chit va céc dich
chiét tir cac loai Aralia thé hién hoat tinh khang viém, gay doc té bao, chéng tiéu
duong, bao vé gan, tim mach, hé than kinh, chdng oxy hoa, khang khuan... Céc két
qua nghién ctru vé thanh phan hda hoc va hoat tinh sinh hoc da giai thich phan nao
nhitng tng dung cua céc lodi chi Aralia dugc dung trong y hoc ¢b truyén. Tuy nhién,
con nhiéu loai thudc chi nay, dac biét 1a cac loai phan bd ¢ Viét Nam van chua duoc
nghién cau vé thanh phan héa hoc va hoat tinh sinh hoc. Do d6, viéc nghién ctu céc
loai thudc chi Aralia ¢ Viét Nam 12 can thiét nham tim ra céc hop chat c6 hoat tinh
sinh hoc cd gia tri.

1.2. Giéi thiéu vé hai loai nghién ciru
1.2.1. Gidi thigu chung vé loai Aralia dasyphylla

Tén khoa hoc: Aralia dasyphylla Mig.

Tén dong danh: Aralia beccarii Ridl., Aralia javanica Mig., Aralia dasyphylla

var. latifolia Mig., Aralia dasyphylla var. strigosa Miq.

Tén Viét Nam: Cudng la nham, Thong moc 1a nham

Chi: Aralia

Ho: Araliaceae

Pic diém thuc vat: Cay g nho hay cay bui, cao 2-10 m. Nhanh it, c¢d gai to.
L4 2 1an kép, 14 kém cua la chét bac nhat hinh 14, truc 14 c6 gai, ¢6 16ng nhung nham,
vang; la chét bac hai gém 5-7-9 la chét, céc la chét nay dai 5,5-11,0 cm, rong 3-6 cm,
cd 16ng day ca hai mat, nhat 1a mat dudi, mép c6 ring min. Chim mang hoa dang
dau. Hoa khdng cudng, mau 5. Qua hinh cau, ¢6 5 canh, duong kinh 3,5 mm, mau
tim den. Ra hoa vao thang 2-3 [4].

Phan bd va sinh thai: Phan b ¢ Nam Trung Québc (H6 Bic, Quy Chau, Hb
Nam, Quang Tay, Quang Dong, Phuc Kién) va Viét Nam. O nudc ta, cdy moc ven
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ring & do cao trén 700 m & Lang Son va Lam Bong. G Lam Bong cay thuong moc &
day nui Langbiang thuoc huyén Lac Duong [4].

Tinh hinh nghién ctu héa hoc trong va ngoai nwéc: Doi véi loai A.
dasyphylla, hién c6 rat it cong bé lién quan dén thanh phan héa hoc loai nay. Cho téi
hién nay, méi c6 2 cdng trinh cdng bd cua cac tac gia Trung Québc nghién ciru trén ré,
trong d6 da phan 1ap duogc 2 hop chét triterpene 12 oleanoic acid (178), 168-hydroxy-
18p-hydrogen-oleanoic acid (296), 5 hop chét triterpene saponin 1a oleanoic acid-28-
O-p-D-glucopyranoside (129), 164-hydroxy-184-hydrogen-oleanoic acid-28-0-4-D-
glucopyranoside (297), chikusetsusaponin [Va (89), hederagenin-28-O-4-D-
glucuronopyranosyl(1—4)-f-D-glucopyranoside (298), 3-O-[(p-D-
glucopyranosyl(1—3))-(f-D-galactopyranosyl(1—2))]-5-D-glucuronopyranosyl-
oleanolic acid-28-O-4-D-glucopyranoside (299) va 2 hop chat sterol 13 g-sitosterol
(224), daucosterol (226) [109, 110]. Hién chua c6 bat cit nghién ciu nao trén 14 loai
nay.

1.2.2. Gigi thigu chung vé loai Aralia hiepiana

Tén khoa hoc: Aralia hiepiana J. Wen & Lowry

Tén Viét Nam: Cudng Hiép

Chi: Aralia

Ho: Araliaceae

Pic diém thuc vat: Cay bui c6 gai, cao 2-3 m, 14 kép 16ng chim 2 lan, 14 thir
cap mang 5-17 14, cudng 14 nhan véi mot vai gai rai rac, cac 14 chét co kich thuéc 4-
8 x 1,5-3,5 c¢m, dinh la nhon dai, c6 rang cua nho, gan bén 8-10 cap, ¢ 16ng doc géan
& mat trén va nhan mat dudi, mit 14 trén xanh dam va bong, miat dudi nhat mau, cudng
14 ¢6 mau nau tim dam kich thude tir 0,5-4,0 mm. Cum hoa I6n véi moét truc chinh
ngdn, nu hoa mau xanh 14 cdy, canh hoa phan bé kiéu hinh tam giac, kich thuéc canh
hoa 2-2,2 x 1,2-1,3 mm, nhi 5 dang soi manh, dai 3-3,5 mm; voi nhuy 5. Qua hinh
cau, ¢d 5 canh, duong kinh 3-3,5 mm. Ra hoa vao cubi thang tu [111].

Phan bé va sinh thai: Bugc tim thay ¢ chan nii Bidoup va khu vuc sudi gan
lang Klong Lanh, tinh Lam Ddng, ¢ do cao tir 1.450 — 1.530 m [111].

Tinh hinh nghién ciru héa hoc trong va ngoai nwéc: Déi vai loai A. hiepiana
hién chua c6 cong bd nAo trong nudc va trén thé giéi vé thanh phan hoa hoc cua loai

nay.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciu
2.1.1. Loai Aralia dasyphylla Mig.

Mau I4 cay A. dasyphylla Mig. dugc thu héi tai khu vuc nii Lang Biang, huyén
Lac Duong, tinh Lam Dong vao thang 7 nam 2015, t&n khoa hoc duoc dinh danh bai
TS. Néng Vian Duy, Vién Nghién ctu Khoa hoc Tay Nguyén. Mau tiéu ban
(TN3/160) duoc 1

Hinh 2.1. Loai A. dasyphylla ngoai ty nhién va mau tiéu ban (Anh: Thu Hién)
2.1.2. Loai Aralia hiepiana J. Wen & Lowry
Mau 14 cay A. hiepiana J. Wen & Lowry dugc thu héi tai phuong 7, Pa Lat,
tinh Lam Dong vao thang 4 nam 2017, tén khoa hoc dugc dinh danh bai TS. Nong
Vin Duy, Vién Nghién ctu Khoa hoc Tay Nguyén. Mau tiéu ban (TN3/129) duogc

Hinh 2.2. Loai A. hiepiana ngoai ty nhién va mau tiéu ban (Anh: Thu Hién)
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2.2. Phwong phap nghién ciru
2.2.1. C&c phwong phdp phan Idp, tinh ché cac hep chat

Sdc ky lép méng (TLC)

Sic ky 16p moéng dugc thuc hién trén ban méng trang sin TLC Silica gel 60
F254 (Merck 1.05554.0001), RP18 F254s (Merck). Phét hién chat bang dén tir ngoai
& hai budc séng 254 nm va 365 nm va ding thude thir 1a dung dich 1% vanilin/H2SO4
10% duoc phun déu I&n ban mong, siy kho dén khi hién mau.

Sdic ky cét (CC)

Sac ky cot duoc tién hanh vai chat hap phu I silica gel pha thudng va pha dao.
Silica gel pha thuong c6 c& hat la 0,040-0,063 mm (240-430 mesh). Silica gel pha
dao Fluka RP-18 (100 um, Sigma-Aldrich, Switzerland) hoac YMC (30-50 pum, Fuji
Silysia Chemical Ltd.). Nhua trao ddi ion Diaion HP-20 (Misubishi Chem. Ind. Co.,
Ltd.), Sephadex LH-20 (Sigma-Andrich).
2.2.2. Cac phwong phdp xdc dinh cdu tric hda hoc cac hgp chat

Cau trlic cua cac hop chat dugc xac dinh bang cach két hop cac phuong phap
phd hién dai nhu phd khéi (ESI-, HR-ESI-MS), phd cong huong tir hat nhan mot
chiéu (*H-, 8C-NMR, DEPT) va hai chiéu (HSQC, HMBC, COSY, ROESY). Dung
moi st dung: CDCl3, CD3:0D, DMSO-ds, Pyridine-ds.

e Pho cong huong tir hat nhan 1D, 2D-NMR dugc do trén may Bruker 500
AVANCE 11l HD 500 (Bruker, Germany) FT-NMR cua Vién Hoa hoc - Vién Han
lam Khoa hoc va Céng nghé Viét Nam, st dung TMS 1am chat chuan noi.

e Pho khoi ion hoa bui dién tir ESI-MS duoc ghi trén may Agilent 6310 lon Trap
cua Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam va hé thong
UPLC Thermoscientific UltiMate 3000 TSQ-Fortis LC-MS/MS - Vién Nghién cuu
Khoa hoc Tay Nguyén, Vién Han lam Khoa hoc va Cong nghé Viét Nam

e  Pho khéi Iuong phan giai cao HR-ESI-MS dugc do trén may Agilent 6510 Q-
TOF LC/MS - Vién Hoba hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam.

e Phd hdng ngoai duoc do trén may Jasco FT/IR 4100 - Vién Nghién ciu Khoa
hoc Tay Nguyén, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2.3. Phwong phdp dédnh gid hoat tinh gdy déc té bao in vitro
2.2.3.1. Muc tiéu va co sé Iy thuyét

Hoat tinh gay doc té bao dugc tién hanh dé danh gia kha nang Gc ché su phét
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trién té bao ung thu in vitro cia cdc mau chiét. Phép thir ndy dwa vao kha ning SRB
bam vao protein cua té bao da duoc cd dinh bai acid trichloroacetic (TCA). SRB la
chat nhuom aminoxanthene hong nhat vai 2 nhdm sulfonic tac dung gén véi cac chat
chtra amino acid co ban trong diéu kién acid nhe va tach ra trong diéu kién kiém.
Luong chat mau tach ra tir té bao dugc nhudm 1a twong ng véi s6 luong té bao.

Phan tmg SRB duogc chang minh 1a ¢6 tinh tng dung sang loc 16n bai 16p té
bao sau khi ¢ dinh béi TCA va nhuém véi SRB c6 thé duoc luu giit 1au dai va do
manh cta sy bam dinh SRB cho phép phan wng thuc hién trén phién vi luong 96
giéng.
2.2.3.2. Vgt ligu

Céc dong té bao

Céc dong té bao sir dung trong thuc nghiém hoat tinh sinh hoc dugc luu giir
tai Phong Sinh hoc thuc nghiém - Vién Hoéa hoc cac hop chat thién nhién. Cac dong
té bao dai dién dé thir nghiém hoat tinh cua cac mau chiét 1a:

+ Té bao ung thu gan HepG2 (ATCC® s6 HB-8065TM)

+ Té bao ung thu biéu md phdi LU-1 (ATCC® s6 HTB-57TM)

+ Té bao ung thu md lién két RD (ATCC® s6 CCL-136TM)

+ Té bao ung thu ¢b tr cung HeLa (ATCC® s6 CCL-2TM)

M&éi truong nudi té bao

MBoi trudng nudi cac dong té bao ung thu:

- Mé1 truong MEME (Minineal Essential Medium with Eagle’s salts), 7-10%
huyét thanh bé tuoi va dich khang sinh PSF (potassium penicillin - streptomycin -
fungizone), NAA (nonessential amino acid).

- Moi truong DMEM (Dullbecco’s modified Minimum Essential Medium),
10% huyét thanh bé tuoi va dich khang sinh PSF, NAA.

- Dich khéang sinh PSF: 100 don vi penixilin/mL, 100 pg streptomyxin
sunfat/mL, 0,25 pg amphoterixin B/mL.
2.2.3.3. Phwong phdp tién hanh

Nudi té bao ung thu in vitro theo Skehan va cs [112]. Xac dinh hoat tinh gay
doc céc dong té bao ung thu theo phuwong phap SRB cua Likhiwitayawuid va cs [113].
dang duoc tién hanh tai Vién Nghién ciru Ung thu Quéc gia cua My (NCI). Phuong

phap nay di dugc phong Sinh hoc Thuc nghiém thudc Vién Hoa hoc cac Hop chit
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Thién nhién ap dung tir ndm 1996. Phép x4c dinh gom hai buéc nhu sau:

Buéc 1: Sang loc tim cac mau thir ¢6 hoat tinh

Chuén bj té bao

- Dong té bao duoc luu giit trong nito 1ong, hoat hda va duy tri trong cac moi
treong dinh duong MEME, Eagle hoac DMEM.

- Té bao duoc nudi trong cac diéu kién tiéu chuan (CO2 5%; d6 am 98%:; nhiét
d6 37°C, v tring tuyét dbi), té bao dugc hoat hoa trude khi thi nghiém tién hanh ti
18-24 gio.

- Dung dung dich tripsin versel 0,1% dé tach té bao sau khi d3 rira té bao bang
dém PBS. Pha té bao bang méi truong sach, dém sb luong, tao huyén dich té bao ¢
nong do thi nghiém (khoang 3-5x10* té bao/mL tly theo tirng loai té bao thir nghiém).

Chuan bi mau thu

- Pha miu gdc (4 mg/mL) tr mau chiét thyc vat trong dung méi dimethyl
sulphoxide (DMSO). Do DMSO biéu hién doc tinh & ndng d6 cao, nén can hoa loang
v6i moi truong ¢ nong do nho.

Tién hanh thi nghiém

- Nho vao céc giéng caa phién thi nghiém theo so d6 nhu sau:

+ Day dbi chang &am: DMSO 10%

+ Day dbi chimg duong: chat chuan c6 kha nang diét té bao (Ellipticine
0,01mM trong DMSO)

+ D4y thi nghiém: mau tha + dich huyén phu té bao

- Phién dugc 1 trong ti CO, ¢ 37°C trong 3 ngay.

Két thic thi nghiém

- Té bao sau khi u 3 ngay duoc ¢ dinh bang dung dich TCA lanh. Rira, dé
khd, nhuém SRB 0,4% trong acid acetic 1% va rira lai bang acid acetic 1% dé loai
mau thira; dé khd, hoa lai bang dung dich dém Trisbazo 10M trén may 1ic ngang.

- Boc trén may ELISA & budc song 495-515 nm.

Tinh két qua

- Tinh gia tri CS % (% Cell Survival)

Gida tri CS% (Cell Survival): 1 kha niang sdng st cua té bao ¢ ndng do nao dé
cua chat thir tinh theo % so voi ddi ching. Dya trén két qua do duoc cia chiing OD
(ngay 0), DMSO 10% va so sanh véi gia tri d6 hap thu (OD) khi tron mau dé tim gia
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tri CS (%) theo cong thuc:

OD (mau) — OD (ngay 0)
OD (DMSO) — OD (ngay 0)

% trc ché = 100% - % sdng sot

Gid tri CS% sau khi tinh theo cdng thirc trén, dwoc dua vao tinh toan Excel dé

CS% = 100

tim ra % trung binh + d¢ léch tiéu chuan cua phép thir duoc lap lai 3 1an theo cong
thic ciia Ducan nhu sau: Do éch tiéu chuan o
0=yCE-%"2)/(n—1)

Cac mau c6 biéu hién hoat tinh (CS < 50%) s& duoc chon ra dé thtr nghiém

tiép dé tim gia tri ICso.

Buwdc 2: Tim gia tri ICso

Dung gia tri CS% cua 10 nong d9, dua vao chuong trinh Table curve theo
thang gia tri logarit ciia duong cong phat trién té bao va nong do chat thir dé tinh gia
tri 1Cso.

Theo tiéu chuan cua Vién ung thu qudc gia Hoa Ky (NCI), can chiét dugc coi
la c6 hoat tinh tét véi 1Cs0 < 20 pg/mL, trong khi chat tinh khiét dugc coi ¢6 hoat tinh
t6t khi 1Cso< 5 uM [114].

2.2.4. Phuwong phdp danh gia hogt tinh sinh hgc in silico
2.2.4.1. Tong quan vé protein GLUT1

Protein GLUT1 (hoac SLC2A1) la mét protein thugc nhdm cac protein van
chuyén duong GLUT gom 14 dong dang (GLUT 1-14), ciu tao gom 492 acid amin
vé6i khéi lwong phan tir 54 kDa. Protein GLUT1 1a mét protein xuy@n mang c6 chuc
nang van chuyén D-glucose tir ngoai mang vao trong té bao tir noi c¢6 nong do cao
dén noi c6 ndng @6 thap. Sau khi vao té bao thi D-glucose s& duoc chuyén thanh
glucose-6-phosphate nhd enzyme hexokinase va tham gia vao cac chu trinh chuyén
hoa dé tao ra nang luong cho co thé [115].

Mai lién hé giiza protein hGLUT1 va té bao ung thu

Céac nghién ciru da khang dinh vai tro cia GLUT1 trong duy tri néng do
glucose cua té bao va mirc do biéu hién cua GLUT1 c6 lién quan chit ché voi mic
d6 chuyén hda glucose ¢ té bao. Do d6, GLUT] ting biéu hién & giai doan bao thai,
& mang hong cau, & cac té bao cua hang rao mau ndo, mang té bao co tim, té bao mod

m&, t& bao co tron, t& bao biéu md va té bao noi mac cua mach mau... Vi vay, cac
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thay ddi trong chirc ning va sy biéu hién cia GLUT1 déu bao hiéu tinh trang bét 6n
trong co thé. Pac biét, GLUT1 biéu hién qua muc trong rat nhiéu loai ung thu nhu
ung thu ndo, v, ¢b tir cung, dai truc trang, thuc quan, gan, phoi, ...dé ting cudng
cung cap glucose cho té bao ung thu. Chinh vi vay, mic do biéu hién cua GLUT1 va
muc d6 dung nap glucose cé gié tri tién luong mic do phét trién cta bénh ung thu.

Moi lién hé gizza protein GLUT1 va qud trinh apoptosis

Theo cac nghién ctru ciing da chi ra rang protein GLUT1 ¢6 tac dung gian tiép
lén qué trinh apoptosis (qua trinh chét rung té bao), diéu nay di dugc chung minh
bang cé4c nghién ciru khac nhau trén céc dong té bao ung thu va, rudt két, phoi va da
day bang cach sir dung khang thé GLUT]1 lam ting qua trinh apoptosis va giam kich
thudc khdi u do chu ky phan chia té bao bi nging lai & pha G1 (trong pha G1, té bao
tang 1én vé kich thuéc va téng hop RNA va protein, ¢ cudi pha G1, cac té bao phai
qua dugc diém kiém soat G1 trude khi budc vao pha S dé ¢ thé nhan do6i) [116-118].
Diéu nay da duoc (ng dung trong cac thir nghiém 1am sang dé wc ché sy ting sinh té
bao va tim hiéu hiéu qua cua cc chat wc ché GLUT1, mang lai nhitng hiéu biét méi
vé phuong phép diéu tri ung thu.

Qua do, c6 thé thay viéc nghién ctru cac hop chét ¢ hoat tinh e ché hoat dong
cua protein GLUT1 chinh 1a mot hudng tiém nang trong qua trinh nghién ciru phong
va diéu tri bénh ung thu.
2.2.4.2. Cdc buwéc tién hanh dénh gid hoat tinh

Budéc 1: Sang loc ra cac hop chat bang phuong phap docking phan tir.

Bwéc 2: Nghién ctru dic diém giéng thudc cua cac hop chat tot chat, thu dugc
sau khi d3 théng qua sang loc, bang cach phan tich céc thong sé hoa ly caa ciu tric
do.

Bwéc 3: Dy doan su hap thu, phan phdi, chuyén hoa, thanh thai va doc tinh
(ADMET) cua cac hop chét trong co thé con ngudi thdng qua thuat toan pkCSM.

Phwong phap docking phan tir

Docking dugc md ta 1a mot phuong phap thiét ké thudc dyua vao ciu tric ba
chiéu (3D), nghién ciru kha nang gin két mot hay nhiéu hop chat (ligand) vao mo
hinh cta protein hay enzyme, DNA... Trong linh vuc mé hinh phan ti, docking dyu
doan hudng vu tién caa mot phan tir tha nhat vao phan tar thi hai khi ching lién két

v6i nhau dé tao thanh mot phic hop on dinh. Docking du doan tiém ning lién két
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giita hai phan tir dura trén diém sb docking ciing nhu vi tri gin két, tir d6 du doan kha
nang hoat hoa hoic e ché mot protein cua hop chat [119].

Trong md hinh docking da tién hanh trén protein va phéi tir nhu sau:

C4u trlc protein: Cau trdc cua protein GLUT1 duoc ldy tir ngan hang dir liéu
Protein chau Au RCSB, (PDB ID: 5EQG), d6 phan giai 2.94 A, lan dau dugc cong
bd boi Kapoor va cong su [120].

Cau tric phdi ti: Bao gom phan tir dong két tinh (2~[121])-3-(4-fluorophenyl)-
2-[2-(3-hydroxyphenyl)ethanoylamino]-~[121]-[(1~[121])-1-
phenylethyl]propanamide va ciu trdc cac phdi tir (Ligand) duoc chuan bi boi phan
mém Chemsketch 2021.1.2 software [ACD/ChemSketch, version 2021.1.2,
Advanced Chemistry Development, Inc., Toronto, ON, Canada, www.acdlabs.com,
2021.].

Hinh 2.3. C4u trlic 3D cua protein GLUT1 va phan tir dong két tinh

M hinh docking phan ti duoc thuc hién bai phan mém AutoDock Vina 1.2.2.
Céc phdi tir (Ligand) va protein dich duoc chuan bi béi phan mém MGLTool version
1.5.6r¢3, dugc fomat dudi dang “.pdbqt” trudc khi tién hanh chay docking. Protein
chuan bi cho docking phan tir dugc tai vé tir ngan hang dir lidu protein sau do6 loai
nudce, thém hydrogen va dién tich Kollman. Toa d6 tdm cua 6 ludi duoc xac dinh dua
trén tam cua phéi tar chuan (X = 582,2; Y = -26,1; Z = 280,4). Kich thudc hop bao
quanh ving tuong tac gitta hGLUT1 va phéi tir 12 24 A x 24 A x24 A va céc thong s6
khac duoc cai dit mic dinh. Két qua docking duoc phan tich va ving twong tac duoc
dién giai bang phan mém Maestro (Phién ban mién phi) [Schrédinger Release 2021-
3: Maestro, Schrodinger, LLC, New York, NY, 2021.].
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Quy tic Lipinski 5

Quy tic Lipinski 5 gitp so sanh cac phan tir giéng thudc va khong giéng thudc.
St dung cong cu truc tuyén (http://www.scfbio-
iitd.res.in/software/drugdesign/lipinski.jsp) dé danh gia quy tic nim cua Lipinski.
Cac cau tric hoéa hoc duoc chuan bi bang phan mém Marvin sketch va dugc fomat
dudi dang “.pdb” va dat ¢ pH 7,0.

Tiéu chi: Néu cac hop chat tuan tha it nhat 2 trong 5 quy tic sau:

- Khéi lwgng phan tir nho hon 500 Dalton.

- Tinh wa m& cao (dugc biéu thi bang Log P nho hon 5).

- [t hon 5 lién két hydro cho (tong ciia O-Hs va N-Hs).

- [t hon 10 lién két hydro nhan (t6ng cua N va Os).

- D6 khic xa mol phai nam trong khoang 40-130.

Du doan ADMET bing cong cu truc tuyén

Céc dic tinh hap thu, phan phdi, chuyén hoa, thanh thai va doc tinh (ADMET)
la nhitng hién tuong lién quan chat ch& dén dic tinh caa mot chat héa hoc trong co
thé con ngudi. Myc tiéu chinh dé tinh toan cac thudc tinh ADMET la thu duoc dy
doan so bo vé kha nang duoc Iy tiém ning cua mot hop chat dé trg thanh thudc. Mi
dic tinh ADMET sé& phan anh két qua cua mot hop chat hoa hoc khi twong tac vai cac
co quan khac nhau trong co thé. Viéc du doan cac dic tinh ADMET quan trong, dic
biét 1a ddi véi cac hop chat hda hoc la duoc tiéu thu trong thoi gian dai hoic ¢ ndng
do lon.

Nghién ctu ADMET bao gém hap thu, phan b, chuyén hoa, thanh thai va doc
tinh dwoc dy doan bang cach st dung céng cu pkCSM
(http://biosig.unimelb.edu.au/pkcsm/prediction). Bén canh d6 du doan liéu LDso cua
cac hop chat bang phan mém ProTox server (http://tox.charite.de/protox_I1/).

Tinh toén cac théng sé:

- Hap thu: Tinh tham mang caco2, kha nang hap thu & rugt nguoi, ...

- Phan bé: Thé tich phan b VDss, ty 16 hop chit ¢ dang tu do,...

- Chuyén héa: Co chat CYP2D6, co chat CYP3A4,. ..

- Thai trir: D6 thanh thai toan phan, co chat OCT2 than,...

- Boc tinh: Boc tinh AMES, doc tinh gan,...
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CHUONG 3. THUC NGHIEM

3.1. Tao cac cao chiét loai A. dasyphylla

Bot 14 kho cay A. dasyphylla (2,2 kg) ngdm chiét véi MeOH & nhiét d6 phong,
(10L x 3 lan). Dich chiét duoc loc qua bdng gon va thu hdi dung méi dudi ap suat
giam thu duoc 203 g cao chiét MeOH, cao chiét tong nay duoc tai hoa tan vao nudc,
sau d6 tién hanh chiét phan bé voi cac dung moi co6 dd phan cuc ting dan n-hexane
(H), chloroform (C), ethyl acetate (E), thu duoc c4c dich chiét, tién hanh thu hoi dung
moéi duoc c&c can phan doan twong tng AD-H (21,8 g), AD-C (5,0 g), AD-E (17,0 g)
va cao nudc (AD-W) (119,5 g).

La tuoi A. dasyphylla (5,3 kg)
Rua sach, phoi kho, xay thanh bot

Bot nguyén liéu kho (2,2 kg)

Ngam MeOH, loc, ¢6 quay thu hdi dung méi
Cao chiét MeOH (203 g)

Chiét voi n-hexane, thu hdi dung méi
| |
Dich chiét con lai Cao chiét n-hexane (21,8 g)

Chiét vai CHCls, thu hdi dung moi

|
Cao chiét CHCI; (5,0 g) Dich chiét con lai

Chiét vai EtOAc, thu hdi dung moi
[ |
Cao chiét EtOAc (17,0 g) Dich chiét con lai

Thu hdi dung moi |

Cao chiét nwéc (119,5 g)

Hinh 3.1. So d6 tao céc cao chiét loai A. dasyphylla

3.2. Phan lap céc hep chat loai A. dasyphylla

Tir cin phan doan AD-H (21,8 g) nap vao cot sac ky silica gel va giai hap voi
hé dung moi gradient n-hexane/EtOAc (100/0-0/100) thu dugc 7 phan doan tur H1-
H7. Phan doan H3 (4,0 g) chay cot sac ky silica gel véi hé dung méi n-hexane/EtOAC
(5/1) thu dugc 8 phan doan H3A-H3H. Phan doan H3B (1,5 g) tiép tuc tién hanh phan
lap qua cot n-hexane/EtOAcC (2/1) thu dugc hop chat AD18 (103 mg).

Phéan doan AD-C (5,0 g) duoc nap vao cot silica gel va giai hap bang hé dung
moi gradient CHCls/MeOH (100/0-0/100) thu dwgc 5 phan doan tur C1-C5.
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Phéan doan C4 (2,1 g) cho qua cot sephadex LH-20 va giai hap bing hé dung
moi MeOH/H20 (50%-100% MeOH) thu dugc 6 phan doan C4A-C4F. Phan doan
CAC tinh ché qua cot RP-18 vé6i hé dung mdi MeOH/H20 (80% MeOH) thu duoc
hop chiat AD12 (15 mg). Phan doan C6 (80 mg) duoc nap vao cot silica gel va rira
giai v6i hé dung moi CHCI/MeOH (40/1) tiép tuc tinh ché qua cot silica gel véi hé
dung méi n-hexane/EtOAc (1/5) thu dugc hop chit AD17 - hop chat méi (3 mg).

AD-H AD-C AD-E
(21,8 9) (5,0 g) (17,0 9)
Silica gel CC Silica gel CC Silica gel CC
Gradient Gradient C/M, Gradient C/M,
H/E, 100/0- 100/0-0/100 100/0-0/100
0/100 [ [ |
H3 C4 C6 E4 ES E7 E8
(4009) (219) || (80mg) (079) || (090) || (6.69) || (6809)
Silica gel SeEIEdZ%)I Silica gel CCSIg/C,zlgl\;I SIII(I:CS Silica S(I:IIII/Ia/?/sI
CC HIE Re-C1g, [ CC.DM 5101 | DIAM Jaee 211001,
2/1 Mgg(;: e 1IIZ Sephadex | 3/1/0.1 —| Sephadex
AD18 AD12 AD17 AD13 AD14 AD11 AD1
(103 mg) (15mg) || @mg) || (10mg) || (5mg) || (29 mg) || (38 mg)
I I I I
AD?2 ADG6 AD15 ADS8
(10mg) || (O9mg) || (5mg) || (25mg)

Hinh 3.2. So db phan lap phan doan n-hexane, chloroform va ethyl acetate

Phéan doan AD-E (17,0 g) duoc tién hanh nap vao cot silica gel véi hé dung
moi gradient CHCIlz/MeOH (100/0-0/100) thu dugc 9 phan doan E1-E9. Phan doan
E4 (0,7 g) chay sic ky cot silica gel vai hé dung mdi CH2Clz/acetone/MeOH (5/1/0,1),
sau do6 cho qua cot Sephadex LH-20 véi dung méi MeOH/H20 (50% MeOH) thu
dugc hop chat AD13 (10 mg). Phan doan E5 (0,9 g) tién hanh chay cot sac ky silica
gel va giai hap bang CH2Clz/acetone/MeOH (3/1/0,1) thu duoc 2 hop chat AD14 (5
mg) va AD11 (29 mg). Phan doan E7 (6,6 g) tién hanh sic ky qua cét silica gel véi
hé dung méi CHCIls/MeOH/H20 (5/1/0,1) thu dugc 9 phan doan E7A-E71. Tur phéan
doan E7G (2,4 g) tinh ché qua cot silica gel véi hé dung mdi CH2Cla/acetone (6/1) va
két tinh trong MeOH thu dugc hop chat AD1 (38 mg). Phan doan E8 (5,9 g) nap vao
cot sac ky silica gel véi hé dung mdi CHCls/MeOH/H20 (2/1/0,1) thu dwoc 7 phan
doan tir EBA-E8K. Tur phan doan E8C tinh ché qua cot RP-18 véi hé dung moi
MeOH/H20 (50% MeOH) thu duoc hop chat AD2 (10 mg) va AD6 (9 mg). Phan
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doan E8H qua cot Sephadex LH-20 vdi hé dung moi gradient MeOH/H20 (25%-
100% MeOH) thu dugc hop chat AD15 (5 mg) va AD8 (25 mg)
Lép nude thu duoc ¢d quay thu hdi dung mdi, tai hoa tan va tién hanh cho qua
cho qua cot Diaion HP-20 va rira giai véi hé dung méi MeOH/H20 (0-100% MeOH)
thu dugc 4 phan doan W1-W4.

AD-W
(119,59)
Diaion HP-20,
Gradient MeOH/H20,
0-100% MeOH
I I I I
W1 W2 W3 W4
(1059) || (16,89) (11,0 g) (24,9 g)
Sephadex LH-20; Silica gel CC, C/M/W 3/1/0,1;
Silica gel CC, Sephadex LH-20; RP-C18, MeOH 90%
CIMIW 2/1/0,1;
RP-C18, MeOH 25% I
AD16 AD3 AD4 AD5 AD9 AD10 AD7
(29mg) || (29mg) || (6 mg) (8mg) | (15mg) | (10mg) | (35mg)

Hinh 3.3. So do phan lap phan doan nudc loai A. dasyphylla

Phan doan W2 (16,8 g) duoc tién hanh sic ky qua cot Sephadex LH-20
MeOH/H,0 (25-100% MeOH) thu dugc 4 phan doan W2A-W2D. Tién hanh phan
lap phan doan W2B (3,6 g) qua coét silica gel véi hé dung méi CHCIls/MeOH/H20
(2/1/0,1) va tinh ché qua cot RP-18 voi MeOH/ H20 (25% MeOH) thu dugc hop chat
AD16 (29 mg).

Phan doan W4 (24,9 g) duoc giai hap bang dung mdi gradient cua CHCls-
MeOH thu dugc 11 phan doan, W4A-W4K. Phan doan W4K (9,9 g) duoc phan lap
thanh 8 phan doan (W4K1-WA4K8) bang cot silica gel véi hé dung mdi CHCls-
MeOH/H20 (3/1/0,1). Phan doan W4K4 (5,5 g) duoc nap vao cot Sephadex LH-20
va rira giai bang hé dung moi MeOH/H20 (25%-100% MeOH) thu dugc 6 phan doan
(W4K4A-WA4K4F). Phan doan WAK4A (245 mg) duoc tach thanh cac phan doan qua
cot silica gel va giai hap bang CHCls/acetone (50/1 - 0/100), tién hanh tinh ché bang
cot RP-18 dung dung mdi MeOH/H20 (9/1) thu dugc hop chat AD4 (6 mg) va AD9
(15 mg).Phan doan W4J4C (25 mg) dugc tinh ché qua cot silica gel vai hé dung moi
CHCIls/MeOH/H20 (6/1/0,1) va RP-C18 ding hé¢ MeOH/H,0 (9/1) dé rua giai thu
dugc hop chat AD5 (8 mg). Phan doan W4J4D (431 mg) tinh ché qua cot silica gel
véi hé dung méi CHCIs/MeOH (4/1) va RP-C18 hé dung méi MeOH/H20 (9/1) thu
duoc AD3 (29 mg), AD10 (10 mg) va AD7 (35 mg) .
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3.3. Thang sé vat ly va dir kién phé cac hop chit phan Iap tir cay A. dasyphylla
3.3.1. Hop chdt AD1: Acid ursolic

Chat bot, mau trang. Pho IR (vmax) cm™: 3364, 2918, 2850, 1661, 1072. Phé
khdi ESI-MS: m/z 457,2 [M+H]* va m/z 455,3 [M-H]". M = 456. Cdng thirc phan tir:
CaoH4s03. Phd'H NMR (Pyridine-ds, 500 MHz) va 13C NMR (Pyridine-ds, 125 MHz)
xem bang 4.1.
3.3.2. Hop chidt AD2: 3-O-f-D-glucopyranosyl(I—3)-a-L-arabinopyranosyl
ursolic acid

Chét bot, mau trang. Phd IR (vmax) cm™t: 3383, 2940, 2869, 1693, 1082. Pho
khdi ESI-MS: m/z 751,4 [M+H]*. M = 750. Céng thtc phan tir: Ca1HesO12. Pho tH
NMR (CD3OD, 500 MHz) va *C NMR (CD30D, 125 MHz) xem bang 4.2.
3.3.3. Hop chdt AD3: Matesaponin 1

Chat bot, mau trang. Pho IR (vmax) cm: 3381, 2927, 1644, 1077. Pho khoi
ESI-MS: m/z 913,5 [M+H]* va m/z 930,6 [M+NH4]* M = 912. Céng thac phan tu:
Ca7H76017. Phd 'H NMR (Pyridine-ds, 500 MHz) va 3C NMR (Pyridine-ds, 125
MHz) xem bang 4.3.
3.3.4. Hop chdt AD4a: 3-O-a-L-arabinopyranosyl oleanolic acid

Chat bot, mau trang. Pho IR (vmax) cm™: 3406, 2927, 2864, 1694, 1086. Pho
khdi ESI-MS: m/z 589,3 [M+H]*, M = 588. Cong thtrc phan tir: CasHssO7. Phd H
NMR (DMSO-dg, 500 MHz) va **C NMR (DMSO-ds, 125 MHz) xem bang 4.4.
3.3.5. Hop chdt AD4b: 3-O-a-L-arabinopyranosyl ursanolic acid

Chat bot, mau trang. Pho IR (vmax) cm™: 3406, 2927, 2864, 1694, 1086. Pho
khdi ESI-MS: m/z 589,3 [M+H]*, M = 588. Cdng thirc phan tir: CasHss07. Phd H
NMR (DMSO-dg, 500 MHz) va **C NMR (DMSO-ds, 125 MHz) xem bang 4.5.
3.3.6. Hop chdt AD5a: Oleanolic acid 28-0-#-D-glucopyranosyl ester

Chat bot, mau trang. Pho IR (vmax) cm™: 3364, 2918, 2850, 1661, 1072. Phé
khoi ESI-MS: m/z 619,4 [M+H]* va m/z 636,4 [M+NH]*, M = 618. Cdng thirc phan
tir: CasHsgOs. Phd *H NMR (Pyridine-ds, 500 MHz) va 3C NMR (Pyridine-ds, 125
MHz) xem bang 4.6.
3.3.7. Hop chdt AD5b: Ursolic acid 28-O-f-D-glucopyranosyl ester

Chat bot, mau trang. Pho IR (vmax) cm™: 3364, 2918, 2850, 1661, 1072. Pho
khoi ESI-MS: m/z 619,4 [M+H]* va m/z 636,4 [M+NH4]*, M = 618. Cong thirc phan
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tir: CasHssOs. Ph *H NMR (Pyridine-ds, 500 MHz) va 3C NMR (Pyridine-ds, 125
MHz) xem bang 4.7.

3.3.8. Hop chdat AD6a: Elatoside F

Chat rin, khdng mau. Phd IR (vmax) cm™: 3418, 2936, 2881, 1694, 1082. Phé
khdi ESI-MS: m/z 1068,5 [M+Na]*. M = 1045. Cong thizc phan tir: CsaHgaO21. Phd
IH NMR (CD3OD, 500 MHz) va $3C NMR (CD3sOD, 125 MHz) xem bang 4.8.
3.3.9. Hop chdt AD6b: Araliasaponin VIII

Chat rin, khdng mau. Phd IR (vmax) cm™: 3418, 2936, 2881, 1694, 1082. Phé
khdi ESI-MS: m/z 1068,5 [M+Na]*. M = 1045. Cong thizc phan tir: CsaHgaO21. Phd
IH NMR (CD30D, 500 MHz) va $3C NMR (CD3sOD, 125 MHz) xem bang 4.9.
3.3.10. Hop chdt AD7: Elatoside E

Chat bot, mau trang. Phd IR (vmax) cm™: 3416, 2924, 2871, 1693, 1077. Phd
khdi ESI-MS: m/z 883,5 [M+H]*, M = 882. Cong thtc phan tir: C4sH74016. P tH
NMR (Pyridine-ds, 500 MHz) va **C NMR (Pyridine-ds, 125 MHz) xem bang 4.10.
3.3.11. Hop chdt AD8: Acutoside A

Chat bot, mau tring. Pho khéi ESI-MS: m/z 803,6 [M+Na]*, M = 780. Céng
thirc phan tir: Ca2HesO13. Phd *H NMR (CDsOD, 500 MHz) va 1*C NMR (CDsO0D,
125 MHz) xem bang 4.11.

3.3.12. Hop chdt AD9: Oleanderolide

Chat bot, mau trang. Pho IR (vmax) cmt: 3078, 2946, 2877, 1769. Pho khodi
ESI-MS: m/z 473,2 [M+H]*. M = 472.. Cong thirc phan tir: CaoHagO4. Phd H NMR
(CDCls, 500 MHz) va *C NMR (CDCls, 125 MHz) xem bang 4.12.

3.3.13. Hgp chdt AD10: 3-O-p-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl
12a-hydroxyolean 28,13-olide (Hop chdt mdi)

Chat bot, mau trang. Pho IR (vmax) cmt: 3394, 2927, 1775, 1078. Pho khdi
ESI-MS: m/z 767,4 [M+H]*, M = 766. Cong thirc phan tir: CaiHesO13. Phd H NMR
(CDCl3 & CD30OD, 500 MHz) va **C NMR (CDCl; & CDs0D, 125 MHz) xem bang
4.13.

3.3.14. Hgp chdt AD11: Kaempferol

Chat bot, mau vang. Phd khéi ESI-MS: m/z 286,9 [M+H]* va m/z 284,9 [M-
H]-, M = 286. Cong thtic phan tir: CisH106. Phé *H NMR (CDs0D, 500 MHz) &
ppm: 8,11 (2H, d, J = 9,0 Hz, H-2', H-6"), 6,93 (2H, d, J = 9,0 Hz, H-3', H-5'), 6,43
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(1H, d, J=1,5 Hz, H-8), 6,21 (1H, d, J = 1,5 Hz, H-3).

Phé 13C NMR (CD30D, 125 MHz) & ppm: 148,1 (C-2), 139,1 (C-3), 177,4 (C-
4), 160,6 (C-5), 99,3 (C-6), 165,6 (C-7), 94,5 (C-8), 158,3 (C-9), 104,6 (C-10), 123,7
(C-1%, 130,7 (C-2', C-6"), 116,3 (C-3', C-5"), 162,5 (C-4).
3.3.15. Hop chdt AD12: Hispidulin

Tinh thé hinh kim, mau vang. Nhiét do noéng chay 291-292°C. Phé khéi ESI-
MS: m/z 300,9 [M+H]*, m/z 299,0 [M-H]". M = 300. Cong thuc phan tir: C16H120e.

Ph6é 'H NMR (CDClz & CD3;OD, 500 MHz) & ppm: 6,54 (1H, s, H-3), 6,56
(1H, s, H-8), 7,80 (2H, d, J = 8,5 Hz, H-2', H-6"), 6,95 (2H, d, J = 8,5 Hz, H-3', H-5"),
3,93 (3H, s, OCHy).

Phé 13C NMR (CDCl3 & CDsOD, 125 MHz) & ppm: 165,3 (C-2), 103,0 (C-3),
183,4 (C-4), 153,7 (C-5), 131,8 (C-6), 157,3 (C-7), 94,7 (C-8), 152,9 (C-9), 105,3 (C-
10), 122,5 (C-1"), 128,6 (C-2"), 116,3 (C-3"), 161,4 (C-4"), 116,3 (C-5'), 128,6 (C-6"),
60,8 (OCHs).
3.3.16. Hgp chdt AD13: Eupafolin

Chét bot, mau vang. Phé khdi ESI-MS: m/z 317,0 [M+H]* va m/z 315,0 [M-
H]". M = 316. Cong thic phan ti: Ci6H1207.

Phé *H NMR (CD3sOD, 500 MHz) & ppm: 6,55 (1H, s, H-3), 6,45 (1H, s, H-8),
7,38 (1H, s, H-2"), 6,92 (1H, d, J = 9,0 Hz, H-5"), 7,39 (1H, d, J = 9,0 Hz, H-6"), 3,90
(3H, s, OCHa).

Phé 1*C NMR (CD30D, 125 MHz) & ppm: 166,0 (C-2), 103,9 (C-3), 184,2 (C-
4), 154,6 (C-5), 132,9 (C-6), 159,4 (C-7), 95,0 (C-8), 154,6 (C-9), 105,8 (C-10), 123,7
(C-1, 120,3 (C-2), 151,0 (C-3"), 147,0 (C-4"), 116,8 (C-5, 114,2 (C-6"), 61,0
(OCHg,.
3.3.17. Hop chdt AD14: Kaempferol-7-O-a-L-rhamnoside

Chat bot, mau vang. Phd khéi ESI-MS: m/z 432,9 [M+H]* va m/z 430,9 [M-
H]" M =432. Céng thuc phén tu: C21H20010.

Phé *H NMR (CD30D, 500 MHz) & ppm: 8,13 (2H, d, J = 9,0 Hz, H-2', H-6"),
6,93 (2H, d, J = 9,0 Hz), 6,77 (1H, d, J = 2,0 Hz), 6,45 (1H, d, J = 2,0 Hz, H-6), 5,58
(1H, s, H-1"), 4,05 (1H, brd, J = 1,5 Hz, H-2"), 3,86 (1H, dd, J = 8,5, 3,5 Hz, H-3"),
3,63 (1H, dd, J = 9,5, 6,0 Hz, H-5"), 1,28 (1H, d, J = 6,0 Hz).

Phé 13C NMR (CD30D, 125 MHz) & ppm: 148,9 (C-2), 137,7 (C-3), 177,6 (C-
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4), 162,3 (C-5), 99,9 (C-6), 163,3 (C-7), 95,3 (C-8), 157,8 (C-9), 106,2 (C-10), 123,5
(C-1Y), 130,8 (C-2, 116,4 (C-3"), 161,0 (C-4", 116,4 (C-5, 130,8 (C-6"), 99,9 (C-
1", 71,8 (C-2"), 72,1 (C-3"), 73,7 (C-4"), 71,2 (C-5"), 18,1 (C-6")
3.3.18. Hop chdt AD15: Kaempferitrin

Tinh thé hinh kim, mau vang. Nhiét d6 néng chay: 202-203°C. Ph khéi ESI-
MS: m/z 579,2 [M+H]*. M = 578. Cong thirc phéan ti: C27H30014.

Phd 'H NMR (CD3sOD, 500 MHz) & ppm: 6,46 (1H, d, J = 2,0 Hz, H-6), 6,75
(1H, d, J = 2,0 Hz, H-8), 7,81 (2H, dd, J = 2,0, 7,0 Hz, H-2', H-6"), 6,96 (2H, dd, J =
2,0, 7,0 Hz, H-3', H-5'), 5,42 (1H, d, J = 2,0 Hz, H-1"), 4,24 (1H, dd, J = 2,0, 4,0 Hz,
H-2"), 3,74 (1H, dd, J = 9,0, 4,0 Hz, H-3"), 3,37 (m, H-4"), 3,38 (m, H-5"), 1,28 (3H,
d, J=6,0 Hz, H-6"), 5,58 (1H, d, J = 2,0 Hz, H-1"), 4,04 (1H, dd, J = 4,0, 2,0 Hz, H-
2", 3,85 (1H, dd, J = 9,0, 4,0 Hz, H-3™), 3,50 (1H, t, J = 9,0 Hz, H-4™), 3,63 (1H,
dd, J=6,0, 9,0 Hz, H-5"), 0,96 (3H, d, J = 6,0 Hz, H-6").

Ph6 13C NMR (CD30D, 125 MHz) & ppm: 159,8 (C-2), 136,5 (C-3), 179,8 (C-
4),163,0 (C-5), 100,6 (C-6), 163,6 (C-7), 95,6 (C-8), 158,1 (C-9), 107,6 (C-10), 122,4
(C-1Y), 132,0 (C-2", 116,6 (C-3"), 161,8 (C-4"), 116,6 (C-5"), 132,0 (C-6"), 103,5 (C-
1", 71,9 (C-2"), 72,1 (C-3"), 73,2 (C-4"), 72,0 (C-5"), 17,7 (C-6"), 100,0 (C-1"), 71,7
(C-2"), 72,1 (C-3"), 73,6 (C-4™), 71,3 (C-5"), 18,1 (C-6").

3.3.19. Hop chdt AD16: Kaempferol 3-O-g-D-glucopyranosyl-7-O-a-L-
rhamnopyranoside

Chat bot, mau vang. Phd khéi ESI-MS: m/z 593,1 [M-H] va m/z 617,1
[M+Na]*". M =594. Cong thirc phén tir: Co7H30015.

Phd 'H NMR (DMSO-ds, 500 MHz) & ppm: 6,44 (1H, d, J = 2,0 Hz, H-6), 6,82
(1H, d, J = 2,0 Hz, H-8), 8,07 (2H, d, J = 8,5 Hz, H-2', H-6"), 6,89 (2H, d, J = 8,5 Hz,
H-3', H-5, 5,47 (1H, d, J = 7,0 Hz, H-1"), 3,20 (1H, m, H-2"), 3,22 (1H, t, J = 9,0
Hz, H-3"), 3,08 (1H, br s, H-4"), 3,08 (1H, m, H-5"), 3,56 (1H, d, J = 11,5 Hz, Ha-
6"), 3,32 (1H, m, Hp-6"), 5,55 (1H, s, H-1"), 3,43 (1H, m, H-2"), 3,63 (1H, dd, J =
3,0, 9,0 Hz, H-3"), 3,30 (1H, m, H-4"), 3,84 (1H, br s, H-5"), 1,11 (3H, d, J = 6,0
Hz, H-6").

Phd 3C NMR (DMSO-ds, 125 MHz) & ppm: 156,8 (C-2), 133,5 (C-3), 177,6
(C-4), 160,9 (C-5), 99,4 (C-6), 161,6 (C-7), 94,5 (C-8), 156,0 (C-9), 105,7 (C-10),
120,7 (C-19,131,0 (C-29, 115,2 (C-3), 160,2 (C-4", 115,2 (C-5", 131,0 (C-6"), 100,8
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(C-1"), 74,2 (C-2"), 76,4 (C-3"), 69,9 (C-4"), 77,6 (C-5"), 60,9 (C-6"), 98,4 (C-1"),
70,1 (C-2™), 70,3 (C-3"), 71,6 (C-4™), 69,8 (C-5"), 17,9 (C-6").
3.3.20. Hop chdt AD17: 4-O-Methyl burseneolignan (Hep chat méi)

Chat bot, mau tring. Phé khdi HR-TOF-MS m/z 475,1964 [M+Na]* (tinh toan
ly thuyét cho cdng thirc CasHa20oNa 1a 475,1944). M = 452. Cong thuc phan tur:
C23H3209. Ph6 H NMR (CD3s0D, 500 MHz) va 3C NMR (CD30D, 125 MHz) xem
bang 4.14.

3.3.21. Hop chdt AD18: g-sistosterol

Chét bot, mau tring. Cong thirc phan tar: CaoHs0O, M = 414,7. Piém nong
chay: 136-137°C. Phé *H NMR (CDCls, 500 MHz) & ppm: 5,35 (1H, brd, H-6), 3,54
(1H, m, H-3), 1,00 (3H, s, H-29), 0,92 (3H, d, J = 6,5 Hz, H-19), 0,84 (3H, t, J = 7,0
Hz, H-24), 0,83 (3H, d, J = 7,0 Hz, H-26), 0,81 (3H, d, J = 7,0 Hz, H-27), 0,68 (3H,
s, H-28).

Phé 1*C NMR (CDCls, 125 MHz) & ppm: 37,3 (C-1), 31,7 (C-2), 71,8 (C-3),
42,3 (C-4), 140,8 (C-5), 121,7 (C-6), 31,9 (C-7, C-8), 50,2 (C-9), 36,5 (C-10), 21,1
(C-11), 39,8 (C-12), 42,3 (C-13), 56,8 (C-14), 26,1 (C-15), 28,3 (C-16), 56,1 (C-17),
36,2 (C-18), 19,1 (C-19), 34,0 (C-20), 24,3 (C-21), 45,9 (C-22), 23,1 (C-23), 12,0 (C-
24), 29,2 (C-25), 19,8 (C-26), 19,4 (C-27), 18,8 (C-28), 11,9 (C-29).

3.4. Tao cac cao chiét tir loai A. hiepiana

Bot 14 kho loai A. hiepiana (2,5 kg) duoc ngam chiét véi MeOH (20L x 3 lan),
& nhiét do phong. Dich chiét duoc loc qua bong va thu hoi dung moi dudi &p suat
giam thu duoc 619 g cao chiét MeOH, cao chiét nay dugc tai hoa tan vao nudc va
duogc chiét voi cac dung moi co d6 phan cuc ting dan n-hexane (H), chloroform (C),
ethyl acetate (E) sau d6 thu hdi dung méi thu dugc cac can phan doan twong ung AH-
H (187,6 g), AH-C (17,6 g), AH-E (52,3 g) va cén nuéc (294,1 g) (Hinh 3.4).

3.5. Phan lap céc hep chat tir loai A. hiepiana

Phéan doan AH-H (187,6 g) tién hanh phan lap qua cot sic ky silica gel véi hé
dung moi gradient n-hexane/EtOAc (100/0-0/100) thu dugc 8 phan doan H1-H8.
Phan doan H4 (4,0 g) tinh ché qua cot silica gel véi hé dung mdi n-hexane/EtOAc
(2/1) thu duoc hop chat AH21 (186 mg).

Phéan doan AH-C (17,6 g) nap vao cot silica gel, giai hap bang hé dung moi
CHCls/MeOH (100/0-0/100) thu dugc 11 phan doan C1-C11. Phan doan C9 (1,3 g)
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tién hanh cho qua cét silica gel véi hé dung méi CHCls/MeOH (4/1) va tinh ché qua
cot RP-18 véi hé dung mdi MeOH/H20 (9/1) thu dugc hop chat AH1 (9 mg). Phan
doan C10 (177 mg) duoc nap vao cot silica gel va rua giai vai hé dung moi
EtOAc/MeOH (6/1) thu dugc 3 phan doan tir C10A - C10C. Phan doan C10B (132
mg) duoc tinh ché qua cot RP-18 va ria giai véi hé dung mdi MeOH/H,0 (1/3) thu
dugc hop chat AH15 (90 mg).

La tuoi A. hiepiana (9,9 kg)
| Rua sach, phoi kho, xay thanh bot

Bot nguyén liéu kho (2,5 kg)

Ngam MeOH, loc, ¢6 quay thu hdi dung moi
Cao chiét MeOH (619 q)

Chiét véi n-hexane, thu hdi dung moi
I |
Dich chiét con lai Cao chiét n-hexane (187,6 g)

Chiét véi CHCI5 thu hdi dung moi

|
Cao chiét CHCIs (17,6 g) Dich chiét con lai

Chiét voi EtOAc, thu hoi dung moi
[ ]

Cao chiét EtOAC (52,3 g) Dich chiét con lai
Thu hdi dung moi |
Cao chiét nwéc (249,1 g)

Hinh 3.4. So d tao cac cao chiét loai A. hiepiana

Phan doan C11 (2,1 g) dugc phéan lap qua cot RP-18 dung hé dung moi giai
hip MeOH/H20 (25%-100% MeOH) thu dugc 6 phan doan C11A-C11F. Phan doan
C11E (239 mg) tinh ché qua cot silica gel giai hap bang hé dung méi CHClz/MeOH
(5/1) thu duoc hop chat AH19 (50 mg).

Phéan doan AH-E (52,3 g) duoc nap vao cot silica gel va giai hap véi hé dung
moi CHCIl3/MeOH (100/0-0/100) thu dugc 5 phan doan E1-E5.

Phan doan E4 (23,5 g) dugc phén tach qua cot silica gel véi hé dung moi
CHCl/acetone/MeOH (10/1/1 - 5/1/1) thu dugc 20 phan doan E4A-E4T. Phan doan
E4E (5,4 g) tinh ché qua cot silica gel véi hé dung mdi CH2Clz/acetone (6/1) thu dugc
hai hop chat AH11 (18 mg) va AH17 (370 mg). Phan doan E4G (1,7 g) dugc cho qua
cot Sephadex-LH 20 véi hé dung moi gradient MeOH/H20 (25%-100% MeOH) thu
dugc 6 phan doan E4G1-E4G6. Tir phan doan E4G6 (30 mg) duoc tinh ché qua cot
chiét pha rin SPE thu duoc hop chat AH18 (10 mg).
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Phan doan E4K (1,7 g) duoc phan lap qua cot silica gel vai hé dung moi
CHCI3/MeOH (7/1) thu duoc 14 phan doan E4K1-E4K 14. Phan doan E4K6 (225 mg)
duoc tinh ché qua cot silica gel EtOAc/MeOH (10/1) thu duoc hop chit AH13 (125
mg). Phan doan E4P (2,2 g) duoc phan lap qua cét silica gel vai hé CHCls/MeOH
(5/1) thu duoc 6 phan doan E4P1-E4P6. Phan doan E4P2 (534 mg) tinh ché qua cot
silica gel vai hé EtOAc/MeOH (8/1) va cot silica gel véi hé CHCls/MeOH (5/1) thu
dugc hop chat AH14 (173 mg).

AH-H AH-C AH-E
(187,6 g) (17,6 g) (52,3 9)
- Sili ICC ili
Silica gel CC Gradient CIM, I
Cradient f 100/0-0/100 100/0-0/100
) | 000 .
H4 C9 C10 C11 E4 E5
(4,09) (139) || A77mg) || @19) || (2350) (20,3 g)
o Silica gel L 18- Silicagel Silica gel
Silica gel . Silica gel RP-18; gel,
CCHE %’L\"C‘I{é M 4t silica gel 'féﬁ’/'\l" o gragéggt
2/1 MeOI—I RP-C18, C/M 5/1 DIA 6/1: M ]6-160-
90% RP-C18 CIMIW.
AH21 AH1 AH15 | AH19 R
(186 mg) (9 mg) (90 mg) || (50 mg) RP-18,
MeOHY/ 40-
[ I I I [ 60%
AH17 AH18 AH13 AH14 AH11 AH12
(370 mg) || (20 mg) (125 mg) (173 mg) (18 mg) (5 mg)
[ [ [ [ I
AH5 AH6 AH9 AH10 AH20
(10 mg) (5 mg) (16mg) || (28mg) || (5mQ)

Hinh 3.5. So d6 phan lap phan doan n-hexane, chloroform va ethyl acetate

Phan doan E5 (20,3 g) duoc phén lap qua cot silica gel CHCIs/MeOH (100/0
- 0/100) thu dugc 14 phan doan E5A- E5N. Phan doan E5F (12 g) duoc phéan lap qua
cot silica gel véi hé dung mdi n-hexane/EtOAc (1/1) thu dugc 5 phan doan, ESF1-
E5F5. Phan doan ES5F2 (504 mg) tinh ché qua cot silica gel voi hé dung méi
CH.Cl,/acetone (15/1) sau d6 tinh ché qua cot YMC-18 véi MeOH/H0 (1/2,5) thu
duoc hop chat AH9 (16 mg) va hop chat AH10 (28 mg). Phan doan E5H (596 mg)
dugc chay qua cot chiét pha ran SPE véi MeOH/H,0 (0/1-1/0) thu dugc 2 hop chat
AHS5 (10 mg) va AH6 (5 mg).

Lép nudc thu hoi dung moi thu dugc cao chiét, tai hoa tan va cho qua cot
Diaion HP-20 rira giai vai dung méi MeOH/H20 (0/100-100/0) thu dugc 4 phan doan
W1-WA4. Phan doan W2 (61,0 g) dugc phan tach trén cot silica gel véi hé dung moi
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CHCIl3/MeOH (100/0-0/100) thu duoc 10 phan doan W2A-W2J. Phan doan W2D
(18,4 g) tién hanh tinh ché qua cac cot silica gel CHCla/MeOH/H20 (65/35/8) va cot
RP-18 vai hé dung moi MeOH/H20 (4/1), dong thoi két tinh trong dung mdi MeOH
thu dugc hop chat AH16 (1,5 g).

AH-W
(249,1 9)
Diaion HP-20,

Gradient MeOH/H,0,
0-100% MeOH

W1 W2 W3 W4
(164,29) || (61,09) (13,29) (9509)
Sephadex LH-20, gradient MeOH: H,O 25-100%, RP-C18, MeOH 90%
| | |
W2D (18,4 g) W2F (9,5 g) W2J (16,8 g)

Sephadex LH-20, silica gel,
C/M 2/1, DIM/W 70/30/5

Silica gel, C/M/W
65/35/8, RP-18, MeOH

Silica gel, E/M/W 3/1/0,2,
RP18, MeOH 60%

[ [ I 1
AH16 AH2 AH3 AH4 AH7 AH8
(1,59) (15mg) || (50mg) || (28mg) || (10mg) || (5mg)

Hinh 3.6. So do phan l4p cac hop chat tir phan doan nudc loai A. hiepiana

Phan doan W2F (9,5 g) duoc tach thanh 10 phan doan W2F1-W2F10 dung hé
moi EtOAc/MeOH/H20 (3/1/0,2). Phan doan W2F10 (1,7 g) duoc cho qua cot
Sephadex LH-20 véi hé dung mdi MeOH/H,0 (2/1) va tinh ché qua cét silica gel véi
hé dung méi EtOAc/MeOH/H20 (3/1/0,2) va c6t RP-18 véi hé dung mbéi MeOH/H20
(6/1) thu duoc hop chat AH2 (15 mg).

Tuong tu ddi v6i phan doan W2J (16,8 g) duoc cho qua cot Sephadex LH-20
véi hé dung moi gradient MeOH/H20 (25%-100% MeOH) thu dugc 5 phan doan,
W2J1-W2J5. Phan doan W2J1 (3,5 g) duoc tiép tuc phan lap qua cot silica gel vai hé
dung mdi CHCls/MeOH (2/1) thu dwoc 7 phan doan W2J1A-W2J1G. Phan doan
W2J1F (1,7 g) tinh ché qua cot RP-C18 diing hé dung mdi MeOH/H,0 (1/3-1/0), tiép
theo qua cdt silica gel véi hé dung moi CH2Clo/MeOH/H20 (70/30/5), thu dugc hop
chat AH3 (50 mg), AH4 (28 mg).

Phéan doan W2J2 (5,0 g) duoc tinh ché qua cot silica gel CHCls/MeOH (2/1),
va cot YMC-18 véi hé dung mdi MeOH/H:0 (1/1), thu dugc hai hop chat AH7 (10
mg) va AH8 (5 mg).
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3.6. Thong s6 vat ly va dir kién phé cia cac hep chat phan Iap tir lodi A. hiepiana
3.6.1. Hop chdt AH1: 3-O-(a-L-arabinopyranosyl)-g-D-glucopyranosyl olean-12-
en oic acid

Chat bot vo dinh hinh, mau trang. Phd IR (vmax) cmt: 3383, 2940, 2835, 1693,
1083. Phé khdi ESI-MS: m/z 751,4 [M+H]*, M = 750. Cong thtc phan tir: Ca2HesO11.
Ph6 *H NMR (Pyridine-ds, 500 MHz) va 3C NMR (Pyridine-ds, 125 MHz) xem bang
4.14.
3.6.2. Hop chat AH2: Araliasaponin 1V

Chét bot vo dinh hinh, mau tring. Phd IR (vmax) cm™: 3393, 2928, 2870, 1741,
1070. Pho khéi HR-ESI-MS: m/z 1097,5513 [M+Na]* (Tinh toan ly thuyét cho céng
thirc CssHasO22Na la 1097,5503). M = 1074. Cong thirc phan tir: CssHssO22. Pho tH
NMR (Pyridine-ds, 500 MHz) va **C NMR (Pyridine-ds, 125 MHz) xem bang 4.16.
3.6.3. Hop chdt AH3: Congmujingnoside B

Chét bot vo dinh hinh, mau tring. Phd IR (vmax) cm™: 3389, 2931, 1729, 1043.
Pho khéi HR-ESI-MS: m/z 1259,6008 [M+Na]* (Tinh toan ly thuyét cho cong thuc
CsoHosO27Na 1 1259,6037). M = 1236. Cong thirc phan tir: CssHosO27. Phé tH NMR
(Pyridine-ds, 500 MHz) va **C NMR (Pyridine-ds, 125 MHz) xem bang 4.17.
3.6.4. Hgp chdt AH4: 3-O-([f-D-xylopyranosyl-(I—2)]-[-D-glucopyranosyl-
(1—6)-p-D-glucopyranosyl-(1—3)]-a-L-arabinopyranosyl) oleanolic acid 28-O-#-
D-glucopyranosyl ester (Hop chdt mdi)

Chat bot vo dinh hinh, mau tring. Phd IR (vmax) cm't: 3389, 2927, 2854, 1742,
1075. Pho khdi HR-ESI-MS: m/z 1229,5934 [M+Na]* (Tinh toan ly thuyét cho cong
thirc CssHeaO26Na 1a 1229,5926). M = 1206. Cong thirc phan tir: CssHoeaOz6. Ph6 tH
NMR (Pyridine-ds, 500 MHz) va **C NMR (Pyridine-ds, 125 MHz) xem bang 4.15.
3.6.5. Hop chdt AH5: Quercetin

Chat bot, mau vang. Pho khéi ESI-MS: m/z 300,9 [M-H]", m/z 303,8 [M+H]*.
M =302. Céng thac phan ta: CisHi007. Phdé *H NMR (CDsOD, 500 MHz) & ppm:
6,20 (1H, d, J = 2,0 Hz, H-6), 6,41 (1H, d, J = 2,0 Hz, H-8), 7,75 (1H, d, J = 2,0 Hz,
H-2"), 6,91 (1H, dd, J = 8,5, 2,0 Hz, H-5), 7,65 (1H, d, J = 8,5, H-6").

Ph6 13C NMR (CD30D, 125 MHz) & ppm: 148,0 (C-2), 137,2 (C-3), 177,3 (C-
4),162,5 (C-5), 99,2 (C-6), 165,6 (C-7), 94,4 (C-8), 158,2 (C-9), 104,5 (C-10), 124,2
(C-1"), 116,0 (C-2"), 146,2 (C-3"), 148,8 (C-4"), 116,2 (C-5"), 121,7 (C-6").
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3.6.6. Hop chat AH6: Apigenin 7-O-g-D-glucopyranoside

Chét bot, mau vang. Phé khdi ESI-MS: m/z 430,9 [M-H], M = 432. Cong thirc
phan tu: C2:H20010.

Pho *H NMR (DMSO-ds, 500 MHz) & ppm: 6,86 (1H, s, H-3), 6,45 (1H, d, J
= 2,0 Hz, H-6), 6,84 (1H, d, J = 2,0 Hz, H-8), 7,96 (2H, d, J = 8,5 Hz, H-2', H-6"),
6,96 (2H, d, J = 8,5 Hz, H-3', H-5'), 5,07 (1H, d, J = 7,5 Hz, H-1"), 3,26 (1H, m, H-
2"), 3,44 (1H, m, H-3"), 3,18 (1H, m, H-4"), 3,31 (1H, m, H-5"), 3,48 (1H, d, J= 6,0
Hz, Ha-6"), 3,72 (1H, dd, J = 11,5, 6,0 Hz, Hy-6"), 12,95 (s, 5-OH), 10,48 (brs, 4-
OH).

Phé 3C NMR (DMSO-ds, 125 MHz) & ppm: 164,3 (C-2), 103,1 (C-3), 182,0
(C-4), 161,1 (C-5), 99,6 (C-6), 163,0 (C-7), 94,9 (C-8), 157,0 (C-9), 105,3 (C-10),
121,0(C-1", 128,6 (C-2', C-6"), 116,0 (C-3', C-5'), 161,4 (C-4"), 99,9 (C-1"), 73,1 (C-
2"), 77,2 (C-3"), 69,6 (C-4"), 76,4 (C-5"), 60,6 (C-6").

3.6.7. Hep chdt AH7: Quercetin-3-O-8-D-glucopyranoside-7-O-a-L-
rhampyranoside

Chat bot, mau vang. Phé khéi ESI-MS: m/z 611,1 [M+H]*. M = 610.

Cong thirc phan tir: Ca7H30016. Phd 'H NMR (CD3sOD, 500 MHz) & ppm: 6,50
(1H, d, J = 2,0 Hz, H-6), 6,79 (1H, d, J = 2,0 Hz, H-8), 7,86 (1H, d, J = 2,5 Hz, H-
2), 6,90 (1H, d, J = 8,5 Hz, H-5), 7,65 (1H, dd, J = 8,5, 2,5 Hz, H-6"), 5,25 (1H, d, J
= 8,0 Hz, H-1"), 3,83 (1H, m, H-2"), 3,57 (1H, dd, J = 9,0, 4,0 Hz, H-3"), 3,85 (1H,
m, H-4"), 3,49 (1H, m, H-5"), 3,65 (1H, dd, J = 6,0, 11,0 Hz, Ha-6"), 3,58 (1H, m, Hp-
6"), 5,59 (1H, d, J = 1,5 Hz, H-1"), 4,04 (1H, dd, J = 3,5, 2,0 Hz, H-2"), 3,87 (1H,
dd, J=6,0, 3,0 Hz, H-3"), 3,49 (1H, m, H-4™), 3,62 (1H, dd, J = 9,0, 6,0 Hz, H-5"),
1,27 (3H, d, = 6,0, Hz, H-6").

Ph6 13C NMR (CD30D, 125 MHz) & ppm: 159,4 (C-2), 136,0 (C-3), 179,8 (C-
4),162,8 (C-5), 100,6 (C-6), 163,7 (C-7), 95,6 (C-8), 158,1 (C-9), 107,4 (C-10), 122,8
(C-1Y), 117,8 (C-2"), 145,9 (C-3"), 150,2 (C-4"), 116,2 (C-5"), 123,2 (C-6"), 105,0 (C-
1", 73,2 (C-2"), 75,1 (C-3"), 72,1 (C-4"), 77,3 (C-5"), 62,0 (C-6"), 99,9 (C-1™), 71,7
(C-2™), 70,1 (C-3"), 74,0 (C-4™), 71,3 (C-5"), 17,9 (C-6").

3.6.8. Hop chdt AHS8: Rutin

Chat bot, mau vang. Phd khéi ESI-MS: m/z 609,2 [M-H]" va m/z 611,0

[M+H]*. M = 610. Cong thtrc phan tir C27H3001s.
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Ph6 'H NMR (CD30OD, 500 MHz) & ppm: 6,23 (1H, d, J = 2,0 Hz, H-6), 6,42
(1H, d, J = 2,0 Hz, H-8), 7,69 (1H, d, J = 2,0 Hz, H-2"), 6,90 (1H, d, J = 8,5 Hz, H-
5, 7,65 (1H, dd, J = 8,5, 2,0 Hz, H-6"), 5,13 (1H, d, J = 7,5 Hz, H-1"), 3,49 (1H, m,
H-2"), 3,44 (1H, m, H-3"), 3,29 (1H, dd, J = 5,0, 9,5 Hz, H-4"), 3,35 (1H, m, H-5"),
3,82 (1H, dd, J = 11,0, 1,0 Has-6™), 3,38 (1H, m, Hy-6"), 4,54 (1H, d, J = 1,0 Hz, H-
1", 3,65 (1H, dd, J = 1,5, 3,5 Hz, H-2"), 3,56 (1H, dd, J = 4,5, 3,5 Hz, H-3"), 3,30
(1H, dd, J = 9,0, 4,5 Hz, H-4"), 3,47 (1H, m, H-5"), 1,14 (3H, d, J = 6,0 Hz, H-6").

Ph6 13C NMR (CD3OD, 125 MHz) & ppm: 158,5 (C-2), 135,6 (C-3), 179,4 (C-
4),163,0 (C-5), 100,0 (C-6), 166,0 (C-7), 94,9 (C-8), 159,3 (C-9), 105,6 (C-10), 123,1
(C-1), 117,7 (C-2), 145,9 (C-3'), 149,8 (C-4), 116,1 (C-5'), 123,6 (C-6'), 104,7 (C-
1"), 75,7 (C-2"), 78,2 (C-3"), 71,4 (C-4"), 77,2 (C-5"), 68,6 (C-6"), 102,4 (C-1"), 72,1
(C-2"), 72,3 (C-3"), 74,0 (C-4™), 69,7 (C-5"), 17,9 (C-6").
3.6.9. Hop chat AH9: Methyl 3,4-dihydroxybenzoate

Chat taa, mau nau. Pho khéi ESI-MS: m/z 169,0 [M+H]*. M = 168.

Cong thic phan tir: CsHgOa.

Phd *H NMR (CD3s0D, 500 MHz): & ppm 7,44 (1H, d, J = 2,0 Hz, H-2), 6,81
(1H, d, J = 8,0 Hz, H-5), 7,43 (1H, dd, J = 8,0, 2,0 Hz, H-6), 3,84 (3H, 5, OCH3).

Phé 3C NMR (CD30D, 125 MHz) & ppm: 122,6 (C-1), 117,4 (C-2), 146,2 (C-
3), 151,7 (C-4), 115,9 (C-5), 123,6 (C-6), 168,9 (C-7), 52,2 (OCHs3)
3.6.10. Hop chdt AH10: Methyl caffeate

Chat ran, mau trang. Pho khdi ESI-MS: m/z 195,0 [M+H]*. M = 194,

Cong thirc phan ti: C1o0H1004. Phd *H NMR (CD3OD, 500 MHz) & ppm: 7,05
(1H, d, J = 2,0 Hz, H-2), 6,79 (1H, d, J = 8,0 Hz, H-5), 6,95 (d, J = 8,0, 2,0 Hz, H-6),
7,55 (1H, d, J = 16,0 Hz, H-1"), 6,26 (1H, d, J = 16,0 Hz, H-2"), 3,77 (3H, s, OCHy).

Phd 3C NMR (CD30D, 125 MHz) & ppm: 127,7 (C-1), 115,2 (C-2), 146,8 (C-
3), 149,5 (C-4), 116,5 (C-5), 122,9 (C-6), 146,9 (C-1'), 114,9 (C-2'), 168,9 (C-3)),
52,0 (OCHa)
3.6.11. Hop chdt AH11: Acid caffeic

Chat ran, mau trang. Pho khéi ESI-MS: m/z 179,1 [M-H]". M = 180.

Cong thirc phan tir: CoHgOu.

Phé 'H NMR (DMSO-ds, 500 MHz) & ppm: 7,04 (1H, d, J = 2,0, H-2), 6,98
(1H, dd, J = 8,0, 2,0 Hz, H-6), 6,75 (1H, d, J = 8,0 Hz, H-5), 7,45 (1H, d, J = 16,0
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Hz, H-1") va 6,23 (1H, d, J = 16,0 Hz, H-2).

Phd 3C NMR (DMSO-ds, 125 MHz) & ppm: 125,5 (C-1), 114,6 (C-2), 145,6
(C-3), 148,3 (C-4), 121,1 (C-5), 115,7 (C-6), 144,5 (C-1", 114,6 (C-2"), 166,2 (C-3).
3.6.12. Hop chdt AH12: 2-Hydroxy-4-methoxybenzoic acid

Chat rin, mau trang. Cong thic phan tir: CsHgOa.

Phé *H-NMR (CDsOD, 500 MHz) & ppm: 7,41 (1H, t, J = 8,5 Hz, H-6), 6,61
(2H, m, H-5, H-3), 3,98 (3H, s, H-2").

Phé 3C NMR (CDs0OD, 125 MHz) & ppm: 104,0 (C-1), 161,0 (C-2), 103,1 (C-
3), 164,3 (C-4), 111,6 (C-5), 136,3 (C-6), 172,9 (C-1"), 57,2 (OCHs).
3.6.13. Hop chdt AH13: Methyl-a-L-rhamnopyranoside

Chét dang dau, mau vang nau. Phd khéi ESI-MS: m/z 179,2 [M+H]*. M = 178.

Cong thuc phan tir: C7H140s. Phd *H NMR (CDsOD, 500 MHz) & ppm: 4,58
(1H, d, J = 1,5 Hz, H-1), 3,80 (1H, dd, J = 3,0, 1,5 Hz, H-2), 3,63 (1H, dd, J = 9,5,
3,0 Hz, H-3), 3,39 (1H, d, J = 9,5 Hz, H-4), 3,56 (1H, m, H-5), 1,29 (1H, d, J=6,0
Hz, H-6), 3,67 (3H, s, OCHs).

Ph6 3C NMR (CD3OD, 125 MHz) & ppm: 102,8 (C-1), 72,1 (C-2), 72,4 (C-
3), 73,9 (C-4), 69,6 (C-5), 18,0 (C-6), 55,1 (OCHa)
3.6.14. Hop chdt AH14: Methyl-a-D-glucopyranoside

Chat dang dau, khdng mau. Pho khdi ESI-MS: m/z 195,0 [M+H]*, M = 194,

Cong thirc phan tir: C7H1406. Pho 'H NMR (CD30D, 500 MHz) & ppm: 4,70,
(1H, d, J = 4,0 Hz, H-1), 3,41 (1H, dd, J = 3,5, 9,5 Hz, H-2) 3,64 (1H, dd, J= 9,5, 9,5
Hz, H-3), 3,31 (1H, dd, J = 9,5, 9,5 Hz, H-4), 3,55 (1H, ddd, J = 9,5, 5,5, 2,5 Hz, H-
5), 3,83 (1H, dd, J = 12,0, 2,0 Hz, Ha-6), 3,70 (1H, dd, J = 12,0, 5,5 Hz, Hyp-6).

Phd 13C NMR (CDsOD, 125 MHz) & ppm: 101,2 (C-1), 71,7 (C-2), 73,5 (C-
3), 73,5 (C-4), 75,1 (C-5), 62,7 (C-6), 55,6 (OCH3).
3.6.15. Hop chdt AH15: Kaempferitrin

Chét bot, mau vang, cé sé liéu pho NMR, MS va gia tri Rs = 0,5, (trén ban
mong pha thuong vai hé dung moi chloroform-methanol-nudce 3/1/0,1), twong tng
véi hop chat AD15.
3.6.16. Hgp chdt AH16: Matesaponin 1

Chat bot, mau tring, c6 sé liéu phd NMR, gia tri R¢= 0,5 (trén ban mong pha

thuong véi hé dung moi ethyl acetate-methanol-acid formic-nudc 50/8/3/6) va gia tri
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R¢=0,6 (trén ban mong pha dao C-18 véi hé dung méi MeOH: H20 90%), twong rng
vé6i hop chat AD3
3.6.17. Hop chdt AH17: Acid ursolic

Chat bot, mau trang, sé liéu pho va gié tri Rs = 0,5 (trén ban mong pha thuong
v6i hé dung moéi dichloromethane/acetone 6/1), twong ng Vi hop chat AD1.
3.6.18. Hop chdt AH18: Kaempferol

Chat bot, mau vang, so liéu phd va gia tri Rf =0,5 (ban mong pha thuong véi
hé dung méi chloroform/methanol/nude 3/1/0,1), trong tng véi hop chat AD11.
3.6.19. Hop chdt AH19: Kaempferol 3-O-g-D-glucopyranosyl-7-O-a-L-
rhamnopyranoside

Chat bot, mau vang, sé liéu pho va gia tri Re = 0,4 (ban mong pha thuong véi
hé dung méi chloroform-methanol-nuée 3/1/0,1), twong tng véi hop chat AD12.
3.6.20. Hop chdt AH20: Kaempferol-7-O-a-L-rhamnoside

Chat bdt, mau vang, sé liéu pho va gia tri Re = 0,4 (ban mong pha thudng véi
hé dung méi chloroform-methanol-nuge 5/1/0,1), twong tng véi hop chat AD14.
3.6.21. Hop chdt AH21: g-sistosterol

Chat bot, mau trang, ¢ s6 lidu pho va gié tri Re= 0,5 (trén ban mong pha
thuong vai hé dung moi n-hexane-EtOAC 2/1), twong ng véi hop chat AD18.
3.7. Thity phan x4c dinh cac goc dwong

Thuay phan céc hop chét triterpenoid saponin mé&i (AD10, AH4) dua theo
phuong phap ctia nhom tac gia M. Haddad [122]. Mdi saponin (2 mg) cho phan &ng
v6i CHsCOOH 2 N (5 mL) trong 2 h ¢ 100°C. Sau d6, dem dung dich sau thiy phan
trich véi CHCI3 (3 x 5 mL). Lop nudc dugc loai bét dung méi va duoc tién hanh
cham sic ky TLC giai ly bang hé dung mdi chloroform: acid acetic: nudc 6/7/1 so
Voi cac duong chuan (L-arabinose Rf = 0,61; D-glucose Rf = 0,55; D-xylose Rf =
0,63) [123].
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CHUONG 4. KET QUA VA THAO LUAN

4.1. Két qua nghién ciru va xac dinh cau tric cac hep chat phan lap tir loai A.
dasyphylla

Tir dich chiét MeOH cua 14 loai A. dasyphylla da phan 1ap duoc 21 hop chat
bao gom:

- 01 Hop chat triterpene saponin méi: AD10

- 01 Hop chat lignan méi: AD17

- 12 Hop chét triterpene da biét: AD1, AD2, AD3, AD4a, AD4b, AD5a,
AD5b, AD6a, AD6b, AD7, AD8, AD9

- 06 Hop chat flavonoid: AD11, AD12, AD13, AD14, AD15 va AD16

- 01 Hop chét sterol: AD18
4.1.1. Hop chdat AD1: Acid ursolic

2 2
Hinh 4.1. C4u truc hoa hoc va cac trong tac HMBC, COSY chinh cia hop chat AD1

Hop chat AD1 dugc phan lap dudi dang bot mau tring.

Pho khéi ESI-MS ciia hop chat AD1 xuat hién peak ion gia phan tir [M+H]*
tai m/z 457,2 (Hinh PL 5) va [M-H]" tai m/z 455,4 (Hinh PL 6), do d6 khéi lugng ciia
hop chat MW = 456, phl hop véi cong thac phan tir 13 C3oH4sO0s.

Ph6 'H NMR (Hinh PL 1) ciia chat AD1 mang dic trung ctiia mot triterpen

khung ursane véi sy xuat hién tin hiéu cua 7 nhém methyl tai 841,17 (s, H-23), 0,94
(s, H-24), 0,80 (s, H-25), 0,96 (s, H-26), 1,15 (s, H-27), 0,95 (d, J = 6,5 Hz, H-29),
0,89 (d, J = 6,0 Hz, H-30), dong thoi xuat hién tin hiéu cua mot proton olefinic tai 31
5,42 (t, J = 4,0 Hz, H-12), va tin hiéu caa mot proton ciia nhdm methine gén véi OH
tai 61 3,40 (dd, J =9,0, 7,0 Hz, H-3).

Ph6 13C NMR (Hinh PL 2) két hop pho HSQC (Hinh PL 4) cho thay sy xuat

hién tin hiéu 30 carbon trong d6 gdm: 6 carbon methine, 9 carbon methylen, 7 carbon
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methyl. 6 carbon bac bén, 1 carbon hydroxymethine (8¢ 77,9) va 1 carbon carboxyl
(8¢ 179,9). Phd 13C NMR xac nhan sy ¢d mit cua hai carbon olefinic tai dc 125,4 (C-
12) va &c 138,9 (C-13).

Phé HMBC (Hinh PL 3), xuat hién twong tac cua céc proton H-23 (8n 1,17),
H-24 (6w 0,94), H-3 (6w 3,40) vai carbon C-4 (6¢ 39,0), twong tac gitra proton H-12
(815,42) véi cac carbon C-11 (8¢ 23,4), C-14 (3¢ 42,2), C-9 (¢ 47,8), C-18 (8¢ 53,3),
tuong tac gitra proton H-29 (6w 0,95) vai C-19 (8¢ 39,2), va tuong tac gitra Cac proton
H-16 [61 2,05 m, 1,93 m], H-18 (6w 2,54) véi carbon C-28 (6c 179,9) x&c nhan cac
manh cau tr(c quan trong cua hop chat AD1.

Két hop théng tin cac pho va so sanh véi dir liéu cong bd [124] c6 thé két luan
hop chat AD1 14 acid ursolic véi cau triic nhu hinh 4.1,

Bang 4.1. Sé liéu phd hop chat AD1

C | *8c | 2P§c |DEPT| 2c§y dang peak HMBC COSY
(J, H2) (H—C) (H—H)

1 (392 ]| 388 CH2 |1,46 m/0,87 m 10, 3,5 1,2

2 (282 | 275 CH2 1,80 m/1,77 m 1,3,4,10 3,1

3 782 77,9 CH {3,40dd (9,0, 7,0) 23,24, 4 2

4 1396 | 390 C |-

5 1559 | 55,6 CH 1(0,76d (11,5) 24,6,23,7,10

6 | 18,8 | 185 CH2 |1,51m/1,28 m 24, 26, 10, 8, 4, 5, 6, 7

23

7 | 33,7 333 CH2 1,49 m/1,27 m 26,11,8,5,9

8 | 40,1 | 39,7 Cc |-

9 |148,1| 47,8 CH (154 m 26,11,8, 14 11

10 | 37,5 | 37,0 Cc |-

11 | 23,7 | 234 CH, |1,91dt (4,5, 2,0) 8,912, 13 9,12

1,88 m
12 [125,7| 1254 CH |5,421(4,0) 11, 14,9, 18 11

13 |139,3| 138,9 C |-
14 | 42,6 | 42,2 Cc |-

15| 28,8 | 28,4 CH: (2,231td (13,5, 5,0) 14, 27, 13, 17 15, 16
1,14 m
16 | 25,0 | 24,6 CHz [2,051td (13,5, 4,5) 15,17, 28, 14,18 | 16, 15

1,93 dt (5,0, 2,0)
17 | 481 | 478 | C |-

18 | 53,6 | 53,3 CH |2,54d(11,5) 16, 14,17,12, 28 19
19 1 39,5 | 39,2 CH |1,40m 29, 30, 20, 17 18
20 1394 | 391 CH 10,94 m 18

21 1311 ] 308 CH2 [1,42m/1,32m 20, 17

22 13714 | 371 CH: 1,86 m/1,85m 16, 21, 18, 28, 20
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23 | 28,8 | 28,5 CHs [1,17s 4,5
24 1165 | 16,3 CHs [0,94s 23,3,5,4
25 |157 | 154 | CHs |0,80s 10,1,9,5
26 | 175 | 17,2 CHs [0,96s 7,14,9
27 | 240 | 23,6 CHs [1,15s 13, 14,15
28 |179,7] 1799 C |-

29 | 175 | 17,2 CHsz ]0,95 (d, 6,0) 17
301214 | 211 CHs 10,89 (d, 6,0) 20,21

“S4 lieu BC NMR cua acid ursolic [124]. o trong pyridine-ds, ®125, °500 MHz
4.1.2. Hgp chit AD2: 3-O-f-D-glucopyranosyl(I—3)-a-L-arabinopyranosyl

ursolic acid

Hinh 4.2. CAu trlic hoa hoc va cac twong tic HMBC chinh cia hop chat AD2

Hop chat AD2 dugc phan lap dudi dang bot mau tring.

Pho khéi ESI-MS ciia hop chat AD2 xuat hién peak ion gia phan tir [M+H]*
tai m/z 751,3 do d6 khéi lwong phan tir cua hop chat 1a MW = 750, phu hop vai cong

thae phéan tir 14 Ca1HesO12.

Ph6 'H NMR (Hinh PL 8) cua hop chat AD2 c6 nhiéu diém twong ddng véi
hop chat AD1, bao gom cc tin hiéu dic trung caa mot proton olefinic tai 8u 5,27 (t,
J = 3,5 Hz, H-12), tin hiéu cua 7 nhdm methyl tai 61 1,08 (s, H-23), 0,87 (s, H-24),
0,99 (s, H-25), 0,84 (s, H-26), 1,14 (s, H-27), 0,91 (d, J = 6,5 Hz, H-29), va 0,99 (d,
J = 6,5 Hz, H-30). Bong thoi, phé 'H NMR cua hop chat AD2 xuét hién tin hiéu 2

proton anomer tai o1 4,57 (d, J = 7,5 Hz) va 6w 4,31 (d, J = 7,5 Hz).
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Phé6 3C NMR (Hinh PL 9) két hop phé DEPT (Hinh PL 10) cta hop chat AD2
xuat hién tin hiéu cua cap carbon olefinic tai 8¢ 126,9 (C-12) va 139,7 (C-13), tin hiéu
cia mot nhdém carboxyl tai ¢ 180,4 (C-28), tin hi¢u ctaa 7 nhdm methyl tai dc 28,6
(C-23),17,1 (C-24), 16,1 (C-25), 17,7 (C-26), 24,1 (C-27), 17,6 (C-29), 21,6 (C-30).
tin hiéu caa hai carbon anomer tai ¢ 107,1 (C-1') va 105,4 (C-1"), tin hiéu cua cac
carbon hydroxymethine gbc dudng niam trong viing tir 8¢ 62,4 - 83,84 ppm. Qua thong
tin phd 'D NMR cua hop chit AD2, cho thay hop chat nay 1a dan xuét caa acid uroslic
vé6i khung ursan-12-en va 2 don vi dudng, bao gdm 1 gbc dudng arabinopyranosyl
(Ara) va 1 gc duong glucopyranosyl (Glc).

Ph6 HMBC (Hinh PL 11) caa hop chat AD2 xuét hién tin hiéu tuong tac giita
proton anomer tai o1 4,31 (H-1', Ara) vai carbon C-3 (6c 90,94), twrong tac gitra proton
anomer tai 8n 4,57 (H-1", Glc) véi carbon C-3' (8¢ 83,84, Ara). Do d6, c6 thé khang
dinh goc duong Ara gan vao vi tri C-3 va goc duong Glc gan vao vi tri C-3' cua goc
duong Ara, nén tai vi tri C-3 s& c6 lién két véi goc duong Gle(1—3)Ara thong qua
nguyén tir oxygen.

Tir thdng tin cac pho, két hop so séanh véi hop chét twong tu phan 1ap tir 10ai
A. decaisneana [26], Patrinia scabiosaefolia [125] c6 thé két luan hop chat AD2 la
3-0-$-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl ursolic acid ¢ cau tric nhu
hinh 4.2.

Bang 4.2. S6 liéu pho hop chat AD2

C 5c | *P3c | DEPT | %3y dang peak (J, Hz) | HMBC (H—C)
1 | 390 | 400 | CH:; |1,66m/1,00m

2 | 267 | 271 | CH, [185m/1,71m

3 | 888 | 905 | CH |3,18dd (11,0, 4,0) 1°,23

4 | 400 | 40,8 cC |-

5 | 560 | 57,1 | CH |0,80d(11,0) 4

6 | 185 | 193 | CH» |1,58m/1,42m

7 | 336 | 343 | CH, |155m 27

8 | 397 | 40,4 cC |-

9 | 481 | 490 | CH [158m 10, 25, 26
10 | 37,0 | 37,9 cC |-

11 | 240 | 244 | CH, [1,95m/1,91 m 13

12 | 1255 | 126,9 | CH |525t(3,5) 14

13 | 1395 | 139,7 E

14 | 426 | 43,3 cC |-

15 | 288 | 292 | CH. [1,95m/1,10 m
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16 25,1 25,3 CH2 [2,05m/1,67m 28
17 48,2 49,0 C -
18 53,7 54,4 CH |2,22d(115) 12, 13

19 39,6 40,4 CH [139m
20 39,5 40,2 CH |100m
21 31,2 31,8 CH2 [152m/1,36 m
22 37,6 38,1 CH2 [1,70m/1,66 m

23 28,2 28,6 CHs [1,08s 24,5, 3
24 17,0 17,1 CHs [0,87s 1,2,3,5
25 15,7 16,1 CHs (0,995 10,1,9,5
26 17,5 17,7 CHs: (0,845 8,14,9,7
27 23,9 24,1 CHs |[1,14s 14, 13
28 180,5 | 180,44 C -
29 17,6 17,6 CHs: (0,91d(6,5) 19, 18
30 21,5 21,6 CHs [0,99d (6,5) 20, 21
3-0O-Ara
1 107,4 | 107,1 CH [4,31d(7,5) 3
2' 71,9 72,1 CH |3,72dd (9,0,7,5) 3,1
3 84,2 83,8 CH |3,66dd (9,0, 3,0) 1", 2'
4 69,3 69,5 CH [404m 3
5' 66,9 66,6 CH, |[3,57d(11,5) 4' 1
3,88 dd (11,5, 2,5)
Glc
1" 106,3 | 105,4 CH |457d(7,5) 3
2" 75,7 75,4 CH [331m 3" 1"
3" 78,4 77,7 CH [339m 4" 2"
4" 71,6 71,2 CH |337m 5"
5" 78,7 77,9 CH [331m 1"

6" | 627 | 624 | CH. |3,69dd(12,0,5,0)
3,85 dd (12,0, 2,5)

*S6 lieu 13C NMR cua 3-O-p-D-glucopyranosyl (1—3)-a-L-arabinopyranosyl
ursolic acid, pyridine-ds, 100 MHz [125]. Do trong CD30D, *125 MHz, 500 MHz

4.1.3. Hop chdt AD3: Matesaponin 1

Hop chat AD3 dugc phan lap dudi dang bot mau tring.

Pho khéi ESI-MS ciia hop chat AD3 xuat hién peak ion gia phan tir [M+H]*
tai m/z 913,5 (Hinh PL 20) do d6 khdi lugng phan tir ciia hop chat 1a MW = 912 phu
hop vai cong thirc phén tir 1a C47H76017.

Phan tich pho D va 2D NMR cua hop chat AD3 cho thdy day ciing 1a mot dan

Xuat cua acid ursolic, véi céc tin hiéu tuong ddi dic trung xuat hién trén pho 'H NMR
(Hinh PL 15) bao gém tin hiéu cua mét proton olefinic &n 5,38 (t, J = 3,5 Hz, H-12),
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7 nhém methyl tai 61 1,23 (s, H-23), 0,90 (s, H-24), 0,80 (s, H-25), 1,06 (s, H-26),
1,18 (s, H-27), 0,89 (d, J = 6,5, H-29), 0,85 (d, J = 6,5, H-30), tin hiéu cia mot proton
cta nhom hydroxymethine tai o 3,30 (dd, J = 12,0, 4,5 Hz, H-3) va mét proton cta
nhom methine tai 8u 2,45 (1H, d, J = 11,5 Hz, H-18). Pong thoi, trén phd *H NMR
xuat hién tin hiéu caa 3 proton anomer tai 84 6,14 (d, J = 8,0 Hz), 5,26 (d, J = 8,0
Hz), va 4,71 (d, J = 7,5 Hz) va tin hiéu cua cac nhom hydroxymethine cua cac goc
duong xuat hién trong vung tir 3-5 ppm. Tuong ng Véi c&c tin hiéu cua phd *H NMR,
trén phd 3C NMR (Hinh PL 16) két hop phdé DEPT (Hinh PL 17) xuét hién tin hiéu
dac trung cua khung ursane-12-en vai hai carbon olefinic tai 6¢ 138,2 (C-13) va 125,9
(C-12) va tin hiéu caa mot nhom carboxyl tai 6c 176,3 (C-28), 7 nhdm methyl tai dc
28,0 (C-23), 16,8 (C-24), 15,5 (C-25), 17,4 (C-26), 23,6 (C-27), 17,2 (C-29), 21,1 (C-
30). Tin hiéu cua 3 carbon anomer tai 6c 95,4 (C-1"), 105,4 (C-1") va 106,8 (C-1).
Khi so sanh sb lieu pho véi hop chat 3-O-8-D-glucopyranosyl (1—3)-a-L-
arabinopyranosyl ursolic acid (AD2) cho thdy AD3 c6 ciu tric hoan toan tuong tu,

diém khac nhau 12 AD3 c¢6 sy xuat hién thém tin hiéu caa 1 goc duong & vi tri C-28.

25 0
=
| 28
OH OH - o
HO 0 0 y 27 o qm
o o¥ HO
OH 1 S OH
23 24

HO
HOHO Glc Il

[

Gle | Ara

oH "

HOHO Glcll

Hinh 4.3. Céu trlc hda hoc va cac twong tic HMBC, COSY cua hop chat AD3

Pho HSQC (Hinh PL18) xac dinh cac twong tac giira CAc proton va cac carbon
tuong tng. Qua do, cho phép xac dinh trong ciu tric phan tir c6 3 gbc duong bao

gom 1 gbc duong arabinopyranosyl va 2 gbc dudng glucopyranosyl.
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Phé HMBC (Hinh PL 19) xut hién tin hiéu twong tac giira proton anomer tai

On 4,71 (H-1', Ara) vai carbon C-3 (8¢ 88,6), tuong tac gitta proton anomer tai 6+ 5,26
(H-1", Glc 1) va carbon C-3' (3¢ 83,5, Ara) twong tu nhu AD2. Bdng thoi, xuat hién

tin hiéu twong tac gitra proton anomer tai on 6,14 (H-1", Glc I1) va carbon C-28 (6¢

176,3), diéu d6 cho thay goc dudng Glc 11 gan vao vi tri C-28 cua khung aglycone.

Véi hang sé tuong tac 7,5-8,0 Hz ¢6 thé khing dinh cac gbc duong glucose ¢ cau

hinh .

Tir c4c sb liéu pho két hop so sanh tai liéu tham khao c6 thé két luan rang hop

chat AD3 1a 3-O-p-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl ursolic acid 28-O-

S-D-glucopyranosyl ester cé tén thuong dung la Matesaponin 1 nhu trén hinh 4.3.

Hop chat nay ciing duoc tim thay tir cac lodi llex paraguariensis [126], A.

decaisneana [127].

Bang 4.3. S6 liéu pho hop chat AD3

C | "¢ | *P8c | DEPT | 2¢8y dang peak HMBC COSY
(J, H2) (H—C) (H—H)

1 38,8 CH2 |1,47m/0,89 m 3 1,2

2 26,4 CHz |2,06 /1,78 m 3,2

3 |88,6| 88,6 CH 3,30dd (12,0, 4,5) 1',23,24,4 2

4 39,3 C -

5 55,7 CH 0,73d (11,5) 25, 23,10, 7 6

6 18,3 CHz [1,39m/1,18 m 5

7 33,3 CHz [1,43m/1,29 m 27

8 39,9 C -

9 47,8 CH 1,50 m 10, 25, 26, 11, 8 11

10 36,7 C -

11 23,4 CHz [191m/1,85m 13,12, 8 12

12 [125,9| 125,9 CH 537m 14 11

13 |138,3| 138,2 C -

14 42,2 C -

15 28,4 CHz [2,34m/1,15m 15, 16

16 24,4 CHz [2,02m/1,92 m 28 16, 15

17 48,2 C -

18 53,1 CH 2,44 d (11,5) 12,13, 14, 17 19

19 39,1 CH 1,37 m 18

20 38,9 CH 0,84 m

21 30,5 CHz [1,29m/1,20 m 22

22 36,5 CHz [1,82m/1,68 m 21 21

23 28,0 CHs |1,23s 24,5, 3,4

24 16,8 CHs |0,90s 23,4,3,5
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25 15,5 CHs; |0,80s 10,9,5
26 17,4 CHs [1,06s 8,14,9,7
27 23,6 CHs |[1,18s 8,14
28 |176,1| 176,3 C -
29 17,2 CHz |0,89d (6,5) 30, 19
30 21,1 CHs: (0,85d(6,5) 20, 29
3-0O-Ara
1" |107,2| 106,8 CH |4,71d(7,5) 3 2'
2" | 71,7 714 CH (4,481 (7,5) 3,1 1
3 1839 835 CH [420m 1", 2' 4
4" 1691 68,7 CH |4,46dd (12,0, 2,0) 3 3
5 |66,7| 66,4 CH> |[3,72d(11,5) 4' 1, 5'
4,18 m
Glc |
1" |106,0| 105,4 CH |5,26d(8,0) 3 2"
2" | 755 | 75,2 CH [4,00m 4" 1"
3" | 78,1 | 77,7 CH |419m 5" 4"
4" 1714 | 71,1 CH [4,081(9,5) 4"
5" | 78,4 | 78,1 CH [393m 6"
6" | 62,5| 62,2 CH2> |4,22dd (11,5, 5,0) 4" 6", 5"
4,45 dd (11,5, 2,0)
Glc 1l
1" 1955 | 954 CH 6,14 (d, 8,0) 28 2"
2" 1739 | 73,6 CH [4,15m 1, 3™ 1
3" | 78,7 | 78,3 CH |424m
4" 1710 70,8 CH [420m 5™
5" 1789 | 78,8 CH [3,98m 4" 4"
6™ | 62,1| 62,0 CH2> |4,27dd (12,0, 5,0) 4" 5" 6"
4,38 dd (12,0, 2,0)

*S6 lieu 3C NMR cua Matesaponin 1 trong pyridine-ds, 100 MHz [126].
3 Po trong pyridine-ds, 125 MHz, 500 MHz.

4.1.4. Hop chdt ADA4: 3-O-a-L-arabinopyranosyl oleanolic acid; 3-O-a-L-
arabinopyranosyl ursolic acid

Hop chat AD4 dugc phan lap dudi dang bot, mau trang.

Pho khéi ESI-MS ciia hop chat AD4 xuat hién peak ion gia phan tir [M+H]*
tai m/z 589,3 (Hinh PL 27), vay khéi lwong cta hop chat MW = 588 phui hop véi cong
thae phén tir 12 CasHs605.

Phan tich théng tin cac pho cé thé thay hop chat AD4 c6 cau trdc khung
triterpene va c6 chira goc duong. Trén phd *H NMR (Hinh PL 22) caa hop chat AD4

xuat hién tin hiéu cua cac nhém methyl va tin hiéu cua hai proton olefinic tai n 5,16
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(1H,t,J = 3,5 Hz) va 5,13 (1H, t, J = 3,5 Hz), tin hiéu caa proton anomer gbc duong
tai 814,12 (d, J = 5,0 Hz, H-1"). Tuong tng trén phd 3C NMR (Hinh PL 23) va phé
DEPT (Hinh PL 24) xuét hién tin hiéu cua 2 cap carbon olefinic xuat hién dong thoi
tai [8c 121,5 (C-12) va 143,8 (C-13)] va [3c 124,5 (C-12) va 138,2 (C-13)], tin hiéu
ctia mot cap carbon caa hai nhom carboxyl tai dc 178,3 vai ti 18 chiéu cao peak ~1:1,
cho thay hop chat AD4 1a mét hdn hop cua hop hai chét c6 khung oleanane va khung
ursane voi ti 1é ~50:50. Bén canh dé cac tin hiéu cia mot gbe duong arabinopyranosyl
Xuat hién tai dc 105,8, 71,0, 72,7, 67,6, va 65,1 va tat ca c4c tin hiéu cua gbc duong
nay déu thé hién co su tring peak hoic c6 gap doi tin hiéu cho phép khang dinh c6

su xuat hién cua mot gbe dudng hoan toan twong ty d6i Vi hai hop chat.

AD4a AD4b
Hinh 4.4. Cau trdc caa hop chat AD4a va AD4b
Phé HMBC (Hinh PL 25) ctia hop chat AD4 xéac nhan tin hiéu tuong tac giita
proton anomer tai &n 4,12 (H-1', Ara) va vi tri C-3 (8¢ 87,7), cho phép xéac dinh géc

duong gan vao vi tri C-3 cua khung aglycone.

Két hop thong tin cac pho va so sanh véi hop chat phan 1ap tir loai Cussonia
paniculata [128] c¢d thé két luan hop chat AD4 1a mét hdn hop trong d6 hop chat
ADA4a dugc xac dinh 1a 3-O-a-L-arabinopyranosyl oleanolic acid va AD4b dugc xac
dinh 1a 3-O-a-L-arabinopyranosyl ursolic acid. Cau trdc caa hai hop chat duoc biéu
dién trong hinh 4.4

Bang 4.4. S6 liéu pho hop chat AD4a

C *dc abgc DEPT | 2¢%pndang peak (J, Hz) 5'_:\188
1 38,8 38,0 CH, ]1,52m/0,91m

2 26,5 25,7 CH> |1,70m/1,55m 3

3 88,7 87,7 CH |3,01dd (12,0, 4,0) 1,24
4 39,5 39,0 C -

5 56,0 54,9 CH |0,72d(11,5)
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6 18,5 17,8 CHz |1,45m/1,28 m
7 33,3 33,3 CHz [1,31m/1,13 m
8 39,8 39,0 C -
9 48,0 46,9 CH 1,481 (9,0)
10 37,0 36,3 C -
11 23,8 22,9 CHz [180m
12 122,5 121,5 CH 5,16t (3,5) 14, 18
13 1448 143,8 C
14 42,2 41,3 C
15 28,3 27,5 CH2 |1,80m/0,98 m 12, 13,17
16 23,8 23,8 CHz (1,91 m/1,50m 28
17 46,7 46,8 C -
18 42,0 40,8 CH 2,74 dd (13,5, 4,0) 12,13, 19
19 46,6 45,7 CHz |1,61m/1,06 m
20 30,9 30,7 CH -
21 34,3 33,3 CHz [1,31m/1,13m
22 33,3 32,6 CHz [154m/1,24m
23 28,2 29,0 CHs |0,97s 3,24,4,5
24 17,0 16,5 CHs |0,75s
25 15,5 15,2 CHs; (0,885
26 17,4 16,8 CHs [0,76s
27 26,3 25,5 CHs [1,09s 13,14
28 180,1 178,3 C -
29 33,3 32,8 CHs |0,87s 20,19
30 23,8 23,4 CHs |0,87s 20
3-0O-Ara
1 107,1 105,8 CH 4,12 d (5,0) 3,3
2' 72,8 71,0 CH 3,32 m
3 74,5 72,7 CH 3,30 m
4 69,3 67,6 CH 3,60 m
, 3,33 m .
5 66,4 65,1 CH: 3.65 dd (12,0, 3,0) 3,1

“S6 lieu 3C NMR caa hop chat 3-O-a-L-arabinopyranosyl oleanolic acid do trong
pyridine-ds 125 MHz [128]. Do trong DMSO-ds, ®125 MHz, ©500 MHz.

Bang 4.5. Sb liéu pho hop chat AD4b

C *8c | @8c | DEPT | 2%, dang peak HMBC
(J, Hz) (H—C)

1 39,1 | 38,2 CH> [1,52m/0,91m

2 26,8 | 25,7 CHz, |[1,70m/1,55m 3

3 | 893 | 87,7 | CH |301dd (12,0, 4,0) 1,24

4 39,8 | 39,0 C -

5 | 561|549 | CH |0,72d(11,5)

6 18,6 | 17,8 CH> [1,45m/1,28 m
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7 1336333 CH: [1,31m/1,13m
8 [392 (390 C |-

9 | 481 | 470 | CH |1,48t(9,0)

10 [ 370 [ 363 | C |-
11 | 237 | 229 | CH;, [1,80m
12 1262 |1245| CH [5,13t(3,5) 14,18
13 [1385[1382| C |-
14 | 426 | 416 | C |-

15 28,7 | 27,5 CH2 [1,80 m/0,98 m 12, 13, 17

16 250 | 23,8 CH2 [191m/1,50m 28

17 48,1 | 48,0 C

18 53,6 | 52,4 CH ]210d(11,5) 12, 13, 16, 19, 20, 14

19 396 | 38,5 CH ]1130m
20 40,2 | 384 CH 10,90m
21 30,9 | 30,2 CH2 [1,42m/1,27m

22 36,8 | 36,2 CHz, [1,55m

23 28,0 | 289 | CHs |097s 3,24,4,5

24 16,6 | 16,4 CHs |0,75s

25 158 | 151 CHs |0,88s

26 17,7 | 16,9 CHs |0,76s

27 23,8 | 23,2 CHs [1,04s 13,14

28 |176,2 | 178,3 C

29 17,4 | 17,0 CHs: (0,81d(6,5) 20,19

30 21,3 | 21,0 CHsz |0,91d (6,5) 20
3-0O-Ara

1 107,1 | 105,8 CH |4,12d (5,0) 3,3

2' 72,8 | 71,0 CH [332m

3 745 | 12,7 CH [330m

4 69,3 | 67,6 CH [3,60m

5 | 664 | 651 | CH, |>3M

3.65 dd (12,0, 3,0) 3.1

*S6 lieu'*C NMR cua hop chat 3-O-a-L-arabinopyranosyl ursolic acid do trong
pyridine-ds 125 MHz [128]. *Po trong DMSO-ds, ®125 MHz, 500 MHz.

4.1.5. Hop chdt AD5: Oleanolic acid 28-O-f-D-glucopyranosyl ester, ursolic acid
28-0O-p-D-glucopyranosyl ester

Hop chat AD5 dugc phan lap dudi dang bot, mau trang.

Phé khdi ESI-MS cua hop chat AD5 xuat hién peak ion gia phan tr [M+H20]*
tai m/z 636,5 va [M+H]* m/z 619,5, (Hinh PL 35), vay khéi lugng phan tir caa hop
chat MW = 618, phl hop vai cong thic phan tir 1a CasHssOs.

Phan tich cac phd cua hop chat AD5 c6 thé thiy hop chat ndy c6 dang khung

triterpene va c6 chtra cac goc duong tuong tu nhu cac hop chat di phan tich & trén.
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Ph6 *H NMR (Hinh PL 29) cua hop chat AD5 xuét hién tin hiéu caa cac nhom
methyl va d6ng thoi xuat hién tin hiéu cua hai proton olefinic tai x4 5,42 (1H, t, J =
4,0 Hz), va 5,41 (1H, t, J = 4,0 Hz), tin hiéu cua hai proton anomer géc duong tai 84
6,24 (1H, d, J = 8,0 Hz, H-1") va 6,18 (1H, d, J = 8,0 Hz, H-1). Tuong &ng Véi cac
tin hiéu trén ph6 13C NMR (Hinh PL 30) cua hop chat AD5 ciing ddng thoi xuat hién
cua hai cap carbon olefinic tai [6c 122,7 (C-12) va 144,0 (C-13)] va [oc 126,0 (C-12)
va 138,3 (C-13)], tin hiéu cua hai carbon carboxyl tai dc 176,5 va 176,3 tuong tu Voi
phan aglycone cta hop chat AD4. Tin hiéu cua hai goc duong cling xuat hién tai ¢
95,5, cac tin hiéu con lai ctia gc duong déu xuat hién theo cap tai (8¢ 70,8 va 70,9),
(3¢ 73,7 va 73,8), (3¢ 78,4 va 78,9).

Glc

AD5b

ADb5a
Hinh 4.5. Cau trdc caa hop chat AD5a va AD5b

Phé HMBC (Hinh PL 32) cua hop chat AD5 x4c nhan tin hiéu tuong tac giira
proton anomer tai o 6,18 va carbon tai d¢c 176,3 (C-28); tuwong tac giira proton tai on
6,24 va carbon tai 5c 176,5 (C-28) cho phép xac dinh goc duong déu gan vao vj tri
C-28 cua khung aglycone ddi véi ca hai hop chat. Cac théng tin tir pho HMBC va
COSY cua hop chat AD5 c6 thé xac dinh duoc cac vi tri trong géc duong caa hai hop
chat trong hdn hop.

Két hop thong tin cac pho va so sanh véi hop chat twong ty phan lap tir loi A.
armata [12], A. elata [17], A. cordata [36], Salicornia europaea [129] c6 thé két luan
hop chat AD5a la oleanolic acid 28-0-8-D-glucopyranosyl ester va hop chat AD5b
duogc x4c dinh 1 ursolic acid 28-0-4-D-glucopyranosyl ester [130, 131]. CAu trdc hai
hop chat AD5a va AD5b dugc biéu dién nhu hinh 4.5.

Bang 4.6. S6 liéu pho hop chat AD5a

C *3c ab§. | DEPT | 2¢8y dang peak (J, Hz) | HMBC (H—C)
1 39,0 39,0 CH> | 1,51 m/0,90 m
2 28,1 27,8 CH> [2,29m/1,15m
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3 [ 781 | 780 | CH [340dd(8,0,75) 4,24
4 | 400 | 398 c |-
5 | 559 | 557 | CH |0,78d(12,0)
6 | 189 | 186 | CH, |148m/1,28m
7 | 332 | 330 | CH, |[1,48m/1,30m
8 | 394 | 400 C
9 | 482 | 479 | CH |154t(9,0) 25, 26, 8
10 | 374 | 37,2 c |-
11 | 237 | 236 | CH, |1,89m
12 | 1226 | 1227 | CH |542t(4,0) 18, 14
13 | 1442 | 1440 | C |-
14 | 422 | 420 C |-
15 | 283 | 285 | CH, [2,39m/1,15m
16 | 235 | 232 | CH, |2,04m/1,92m 28
17 | 470 | 483 cC |-
18 | 41,8 | 416 | CH |3,15dd (14,0, 4,0)
19 | 464 | 461 | CH. |1,73m/121m
20 | 30,8 | 306 cC |-
21 | 340 | 338 | CH; |1,32m/1,04m
22 | 32,6 | 334 | CH, |1,48m/1,32m
23 | 288 | 286 | CHs |118s 24,4,5, 3
24 | 165 | 164 | CHs |0,98s 23,5,3, 4
25 | 156 | 154 | CHs |0,87s 10, 9
26 | 165 | 175 | CHs |1,11s 8
27 | 26,1 | 259 | CHs |1,19s 13, 14
28 | 1765 | 1765 | C |-
29 | 331 | 330 | CHs |0,865 20
30 | 239 | 235 | CHs |0865 19
28-0-Glc

" | 958 [ 955 | CH |6,24d(8,0) 28
2 | 742 | 737 | CH [416t(8,0) 1,35
3 | 781 | 784 | CH |3,99m
4 | 712 | 708 | CH |4,26(dd, 10,5, 5,5) 5'
5 | 789 | 790 | CH [399m

, 4,30 dd (12,0, 5,0 L
6 | 623 | 619 | CHy |, (1(2’0) ) 4,3

*S6 lieu 3C NMR cua hop chét oleanolic acid 28-0-p-D-glucopyranosyl ester do
trong pyridine-ds 125 MHz [129]. 2Do trong pyridine-ds, 125 MHz, 500 MHz.

Bang 4.7. S6 liéu phd hop chat AD5b

C *§c ab§c | DEPT a8y (J = Hz) HMBC (H—C)
1 392 | 390 | CH; |1,51m/0,90 m

2 282 | 278 | CH, |229m/1,15m

3 782 | 780 CH [3,40dd (8,0, 8,0) 4,24
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4 393 | 398 c |-
5 55,8 | 55,7 CH |0,78d(12,0)
6 187 | 186 | CH, |148m/128m
7 336 | 330 | CH;, |1,48m/1,30m
8 40,2 | 40,0 c |-
9 484 | 47,9 CH |154t(9,0) 25, 26, 14
10 373 | 37,2 c |-
11 236 | 236 | CH, |1,89m
12 1261 | 1260 | CH |541t(4,0) 14,9, 11
13 1384 | 1383 c |-
14 425 | 423 c |-
15 286 | 285 | CH; |2,39m/1,15m
16 247 | 232 | CH, |2,04m/1,92m 28
17 48,1 | 483 c |-
18 53,3 | 53,2 CH |248d (115) 14,13, 28
19 39,1 | 39,2 CH |1,38m
20 30,8 | 390 CH |084m
21 288 | 306 | CH; |1,31m/1,22m
22 36,7 | 366 | CH, |1,86m/1,69m
23 28,1 | 286 | CHs |1,18s 3,4,5, 24
24 165 | 164 | CHs |098s 23,3, 5
25 157 | 156 | CHs |087s 10
26 177 | 174 | CHs |1,07s 7,9,8
27 237 236 | CHs |1,14s 13, 14
28 176,1 | 176,3 c |-
29 173 | 172 | CHs |0,91d(65) 19
30 212 | 21,1 | CHs |0,86d (6,5) 20
28-0-Glc
I’ 95,7 | 955 CH [6,18d(8,0) 28
2 740 | 738 CH |4,16t(8,0) 1,35
3 791 | 789 CH [399m
4 71,3 | 709 CH |4,26dd (10,5, 5,5) 5
5" 788 | 79,0 CH [399m
. 4,30 dd (12,0, 5,0 o
6 624 | 621 | CHx |, (1(2’0) ) 43

“S4 lieu 3C NMR caa hop chat ursolic acid 28-0--D-glucopyranosyl ester do
trong pyridine-ds 75 MHz [130]. ®Do trong pyridine-ds, °125 MHz, °500 MHz.

4.1.6. Hop chdt AD6: Elatoside F, Araliasaponin V111

Hop chit AD6 duoc phan lap dudi dang chit rin, khdng mau.

Pho khdi ESI-MS cua hop chat AD6 xuat hién peak ion gia phan tir [M+Na]*
tai m/z 1068,5 (Hinh PL 42), vay khéi luong caa hop chat 13 MW = 1044, phu hop

véi cdng thic phan tir 1a CspHgaO21.
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Phan tich phd hop chat AD6 ciing xuét hién céc tin hiéu cia mét cap triterpene
va cac gbc duong. Phd H NMR (Hinh PL 37) cua hop chat AD6 xuét hién tin hiéu
cua hop chat 1a hdn hop cua mot hop chit khung oleanane va mét hop chét khung
ursane véi tin hiéu cac nhom methyl va tin hiéu cia nhém olefinic dac trung cho hai
hop chat. Bong thoi xuat hién tin hiéu caa proton anomer cua 4 goc dudng tai on 4,41
(d, J = 7,0 Hz, H-1', Ara), 4,70 (d, J = 8,0 Hz, H-1", Xy}, 4,61 (d, J = 7,5 Hz, H-1"",
Glc 1), va 541 (d, J = 8,0 Hz, H-1"", Glc Il), cac tin hiéu cua cac nhom
hydroxymethine géc duong trong ving 3-5 ppm.

ADG6b
Hinh 4.6. CAu tric hoa hoc cia hop chat AD6a va AD6b

Phd 3C NMR (Hinh PL 38) két hop phé DEPT (Hinh PL 39) cua hop chat
AD6 ddng thoi xuat hién tin hiéu cua hai nhém carboxyl tai 5c 178,1 va 178,0, hai
cap carbon olefinic tai [6c 123,8 (C-12) va 144,9 (C-13)] va [6c 127,3 (C-12) va 139,1
(C-13)]. Tin hiéu caa carbon anomer géc duong chung cho hai hop chat xuét hién tai
8¢ 106,0 (C-1', Ara), 104,9 (C-1", Xyl), 105,0 (C-1", Glc 1), 95,7 (C-1"", Glc I1).

Phé HMBC (Hinh PL 40) ctia hop chat AD6 xuat hién tuong tac gitra proton
anomer tai 61 4,41 (H-1', Ara) vai carbon C-3 (8¢ 91,1), twong tac gitra proton anomer

tai on 4,70 (H-1", Xyl) vaéi carbon C-2' (8¢ 77,9) va tuong tac gitra proton anomer oH
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4,61 (H-1", Glc-1) va carbon C-3' (8¢ 84,0, Ara) x4c nhan goc duong Glc-1 gan vao
vi tri C-3' ctia Ara. Nhu vay, gbc duong ([Xyl (1—2)], [Glc (1—3)] Ara) sé lién két
vé6i khung aglycone & vi tri C-3. Bong thai, xuat hién tin hiéu twong tac giita proton
anomer tai 8n 5,41 (H-1"", Glc II) twong tac véi vi tri C-28 (8¢ 178,1) cho phép khang
dinh ¢ mot goc duong gan vao vi tri C-28.

Két hop thong tin cac phd va tai liéu tham khao [87, 127], hop chat AD6 1a han
hop cua hai hop chat c6 khung oleanane, khung ursane va cac géc duong hop chit
trong d6 AD6a duoc xac dinh 1a elatoside F va AD6b Ia araliasaponin VIII ¢é ciu
tao nhu hinh 4.6.

Bang 4.8. Sé liéu phé hop chat AD6a

C *8c | 8c®® | DEPT | 8n*¢dang peak (J, Hz) | HMBC (H—C)
1 38,8 40,0 CH2, |1,64m/0,98 m

2 26,7 27,2 CH, 11,83m/1,73m

3 | 892 | 91,1 | CH |312dd (125, 4,5) 4,24,23, 1’
4 39,8 40,5 C

5 | 560 | 57,1 | CH |0,77d(1L5)

6 18,6 19,3 CH, |1,55m/1,40m

7 33,2 34,3 CH, |1,44m/1,32m

8 39,9 40,7 C -

9 | 481 | 490 | CH |1,55t(9,0) 25, 26, 14
10 37,1 37,9 C -

11 23,8 24.4 CH, [193m 12,13
12 | 1229 | 1238 | CH |527t(35) 14,9, 11
13 144,1 | 1449 C -

14 42,2 429 C -

15 28,3 28,9 CH, |1,81m/1,10 m

16 23,4 24,0 CHz |2,09m/1,78 m 28

17 47,0 49,0 C

18 41,8 42,6 CH 2,88 dd (9,5, 5,0) 14, 28, 12, 13
19 46,2 47,3 CH2, |1,73m/1,17m 18, 20, 16
20 30,8 315 C -

21 34,0 34,9 CH, |1,40m/1,23 m

22 32,5 33,1 CH2, |1,73m/1,63m 21

23 27,9 28,3 CHs |1,07s 24,4, 5
24 16,5 16,7 CHz |0,85s 23,4

25 15,6 16,2 CHs: |0,98s 10,5,4,9
26 15,6 16,7 CHs |0,85s 8

27 26,1 26,4 CHs |1,18s 8, 14

28 176,5 | 178,1 C -

29 33,2 33,5 CHs |093s 20, 21,19
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30 | 237 | 240 | CHs [095s 20,19
3-0O-Ara
1 [ 1057 [1060] CH [441d(7,0) 32,3
2 | 774 [ 776 | CH [388m 3
3 | 837 | 840 | CH [386m 4
4 69 | 696 | CH [4,08brs 5
5 | 662 | 662 | CH, [386m "
3,57 d (12,0) !
Xyl
1" [ 1052 [1049] CH [4,70d(8,0) 2,2",5"
2" 76 | 759 | CH [314m
3 | 791 | 785 | CH [337m
4" | 716 [ 715 | CH [345m 4"
5 | 671 | 669 | CH, |3,80dd(13,0,55)
3,17m
Glc
1" | 1052 [ 1050 CH [4,61(d,75) 3,2"
2" | 753 | 752 | CH [332m
3" | 784 | 7183 | CH [337m
4" | 714 | 712 | CH [337m
5 | 785 | 780 | CH [344m
6" | 626 | 624 | CH, |384m,
3,89 dd (12,0, 4,0)
28-0-Glc
1™ | 958 [ 957 [ CH [537d(8,0) 28,3™
2" | 789 [ 785 | CH [333m
3 | 742 | 739 | CH [334m
4" | 711 | 711 | CH [337m 6", 1"
5" | 794 [ 787 | CH [337Tm
6" | 622 | 624 | CH, |384m
3,89 dd (12,0, 4,0)

*S6 lieu 1°C NMR cuia hop chat Elatoside F do trong pyridine-ds, 68 MHz [87].
aPo trong CDs0D, 125 MHz, °500 MHz.

Bang 4.9. S4 liéu pho hop chat AD6b

*8c | 8c* | DEPT | &n*¢dang peak (J, Hz) HMBC (H—C)

39,1 | 40,0 CH2> |1,64 m/0,97 m

26,8 | 27,2 CHz |1,83m/1,73m

89,3 | 91,1 CH |3,12dd (12,5, 4,5) 4,24

39,8 | 40,5 C -

56,1 | 57,1 | CH [0,77d(115)

18,6 | 19,3 CHz |1,55m/1,40 m

33,6 | 34,3 CH> [1,44m/1,32m

39,2 | 40,7 C -

Olo|Njojga|dhlw|Nd(FRIO

48,1 | 490 | CH |[1,55t(9,0) 25, 26, 14
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10 37,0 | 37,9 C
11 23,7 | 24,6 CH, [193m 14,12, 13
12 126,2 | 127,3 CH 5,271 (3,5) 14,9, 11
13 138,5 | 139,1 C -
14 42,6 | 43,3 C -
15 28,7 | 28,9 CH, |1,82m/1,10 m
16 25,0 | 25,3 CHz |2,09m/1,78 m 28
17 48,1 | 48,0 C -
18 53,6 | 54,2 CH 2,25d (11,5) 12,13, 17
19 39,6 | 40,3 CH 1,42 m
20 40,2 | 404 CH 0,99 m
21 30,9 | 31,7 CH, |1,53m/1,37m
22 36,8 | 37,5 CHz, |1,78m/1,64 m 20, 14
23 280 | 28,4 CHsz |1,07s 3,4
24 16,6 | 16,7 CHs |0,86s 23,3,5
25 15,8 | 16,0 CHs |0,97s 10
26 17,7 | 17,9 CHs |0,86s 8
27 238 | 24,1 CHs |1,13s
28 176,2 | 177,9 C -
29 17,4 | 17,7 CHs [0,92d(6,5) 20, 30
30 21,3 | 21,6 CHsz [0,98d(6,5) 20
3-O-Ar
1 105,6 | 106,0 CH 4,41d (7,0) 3,2,3
2' 774 | 77,6 CH 3,88 m 3
3 83,7 | 84,0 CH 3,86 m 4
4' 68,9 | 69,6 CH 4,08 brs 5'
5' 66,1 | 66,2 CH, |3,86m,3,57d(12,0) 1,4
Xyl
1" 105,1 | 104,9 CH 4,70d (8,0) 2', 2", 5"
2" 76,0 | 75,9 CH 3,14 m
3" 79,0 | 78,5 CH 3,37 m
4" 71,3 | 715 CH 3,45 m 4"
5" 67,1 | 66,9 CH, |3,80dd(13,0,5,5)/3,17m
Glc
1 105,1 | 105,0 CH 4,61d (7,5) 3,2",
2" 75,3 | 75,2 CH 3,32 m
3™ 78,4 | 78,3 CH 3,37 m
4" 716 | 71,2 CH 3,37 m
5" 785 | 78,3 CH 3,44 m
6" 62,6 | 62,4 CH. |3,84m/3,89dd (12,0, 4,0)
28-0-Glc
(R 95,8 | 95,7 CH 5,41d (8,0) 28, 3"
2" 741 | 78,5 CH 3,33 m
3" 789 | 73,9 CH 3,34 m
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4™ 71,3 | 711 CH |337m 6", 1™
5" 79,2 | 78,7 CH |337Tm
6" 624 | 62,4 CH. | 3,84 m/3,89dd (12,0, 4,0)

*S6 ligu *C NMR cuia hop chét Araliasaponin VIII do trong pyridine-ds 68 MHz
[127]. Do trong CDs0D, 125 MHz, ©500 MHz.

4.1.7. Hop chdt AD7: Elatoside E

Hinh 4.7. Cau trlc hoa hoc va cac twong tac HMBC chinh caa hop chat AD7

Hop chat AD7 duogc phan lap dudi dang bot, mau trang.

Pho khdi ESI-MS ciia hop chat AD7 xuét hién peak ion gia phan tir [M+H]*
tai m/z 883,5 (Hinh PL 49a), khéi luong cua hop chat A MW = 882, phi hop véi cong
thae phén tir 18 CasH74016.

Ph6 'H NMR (Hinh PL 44) cta hop chat AD7 xuat hién tin hiéu caa 7 nhém
methyl tai o1 1,20 (s, H-23), 1,01 (s, H-24), 0,78 (s, H-25), 0,94 (s, H-26), 1,23 (s, H-
27), 0,91 (s, H-29), 0,96 (s, H-30), tin hiéu cia mot proton olefinic XUat hién tai (OH
5,41t,J = 3,5, H-12). Bong thoi xuat hién tin hiéu caa céc proton anomer cua 3 goc
duong tai 61 4,73 (d, J = 7,0 Hz, H-1', Ara), 5,30 (d, J = 8,0 Hz, H-1", Xyl) va 5,21
(d, J = 7,5 Hz, H-1", Glc), cac tin hiéu caa cac nhom methine cua cac gbc duong
trong ving 3-5 ppm. Tuong &g vai céc thdng tin trén phd 3C NMR (Hinh PL 45)
két hop phé DEPT (Hinh PL 46) cua hop chat AD7 xuat hién tin hiéu cua mot carbon
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carboxyl tai 6c 181,9 (C-28), mét cap carbon olefinic tai oc 122,4 (C-12) va 144,6
(C-13), tin hiéu cua cac carbon anomer gdc duong tai dc 105,4 (C-1', Ara), 104,9 (C-
1", Xyl), 104,9 (C-1", Glc) va tin hiéu caa 7 nhdm methyl tai 6¢c 27,7 (C-23), 16,4
(C-24), 15,3 (C-25), 17,2 (C-26), 26,0 (C-27), 33,1 (C-29) va 23,6 (C-30). Qua thdng
tin cac phd c6 thé du doan hop chat AD7 c¢é cau tric khung olean-12-en va 3 gbc
duong

Phé HMBC (Hinh PL 47) cua hop chat AD7 xuét hién tin hiéu tuong tac giita
proton anomer tai dn 4,73 (H-1', Ara) véi carbon C-3 (8¢ 89,0), ching té gc duong
Ara gin vao vj tri C-3 caa khung olean-12-en tuwong tac giita proton anomer tai 81
5,30 (H-1", Xyl) v&i carbon C-2' (8¢ 77,2, Ara) xac nhan goc duong Xyl gan vao vi
tri C-2' cua goc dudng Ara, twong tac giira proton anomer tai 8n 5,21 (H-1", Glc) va
carbon C-3' (3¢ 83,4, Ara) xac nhan goc dudng Glc gan vao vi tri C-3' ciia goc dudng
Ara. Nhu vay, gc duong [Xyl (1—2), Glc (1—3)] Ara lién két véi khung olean-12-
en tai vi tri C-3.

Két hop thong tin cac pho va tai liéu tham khao [87], hop chat AD7 duoc xéac
dinh 14 elatoside E c6 céu tric nhu hinh 4.7.

Bang 4.10. S6 liéu phd hop chat AD7

C | *& abgc | DEPT | 2¢§ dang peak HMBC COoSsY
(J, Hz) (H—C) (H—H)

1 | 388 38,6 CHz |1,42m/0,85m 2

2 26,7 26,5 CH2 12,01 m/1,79m 3,1

3 | 892 89,0 CH 1320dd(125,45) | 4,241 2

4 | 39,7 39,8 C -

5 | 56,0 | 558 CH |0,73d (11,5)

6 | 185 18,3 CH2 [1,48m/1,28 m 7

7 | 333 33,0 CH2 [1,43m/1,25m 7,6

8 | 398 39,6 C -

9 48,1 479 CH |158t(9,0) 25, 26,14 11

10 | 371 36,9 C -

11 | 23,8 23,5 CHz [184m 14,12, 13 9,12

12 | 1226 | 1224 CH [541t(3,5 14,9,11 11

13 | 1448 | 1446 C -

14 | 422 42,0 C -

15 | 28,3 28,1 CH2 ]12,10m/1,15m 16

16 | 23,7 23,4 CH2 |2,06 m/1,84m 28 15

17 | 46,7 46,9 C

18 | 42,0 41,8 CH ]3,23dd (15,0, 4,5) 14, 19 19

19 | 465 46,3 CH2 |1,77m/1,24m 18
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20 | 31,0 30,8 C -
21 | 34,2 34,0 CH2, |1,40m/1,14 m 21, 22
22 | 33,2 33,0 CHz [1,98m/1,77m 20, 14 22,21
23 | 27,8 27,7 CHs |121s 3,4
24 16,5 16,4 CHs |1,01s 23,3,5
25 15,5 15,3 CHs |0,78s
26 15,5 17,2 CHs [0,96s 7,9
27 | 26,2 26,0 CHs |1,28s 13, 14
28 | 180,2 | 180,0 C
29 | 33,3 33,1 CHs |091s 20, 30, 17
30 | 23,8 23,6 CHs |0,93s 20
3-0O-Ara
1" | 105,7 | 1054 CH 4,73 d (7,0) 3,2 2'
2' 77,4 77,2 CH 4,59 m 3,1 1,3
3 83,7 83,4 CH 4,29 m 2', 1" 4
4' 69,0 68,6 CH 4,52 m 3
5' 66,2 65,8 CH2 [4,13m/3,68 m 3,1, 4 5'
Xyl
1" | 105,1 | 104,9 CH 5,30 d (8,0) 2' 2"
2" 76,0 75,0 CH 3,96 m 1", 3"
3" 79,1 78,5 CH 4,07 m 4" 2"
4" 71,5 71,1 CH 4,16 m 3", 4"
5" 67,1 66,8 CHz 4,18 m/3,39 m 5", 2' 5"
Glc
1™ | 105,12 | 104,9 CH 5,21d(8,0) 3’ 2"
2" | 75,3 75,7 CH 3,96 m 1
3" | 784 77,9 CH 4,18 m
4" | 714 71,2 CH 4,08 m 3", 6™ 5"
5" | 78,5 78,2 CH 3,88 m 4"
6™ | 62,6 62,2 CHz |4,42m/4,23 m 5"

*S6 lieu 13C NMR cua hop chat Elatoside E do trong pyridine-ds, 68 MHz [87].
aPo trong Pyridine-ds, *125 MHz, °500 MHz.

4.1.8. Hop chdt AD8: Acutoside A
Hop chat AD8 dugc phan lap dudi dang chat ran, mau trang.
Pho khéi ESI-MS cua hop chat AD8 (Hinh PL 56) xuat hién tin hiéu peak ion

gia phan tir [M+Na]* tai m/z 803,6 nhu vay khdi luong phan tir ciia hop chat 13 MW

= 780 phu hop véi cong thic phan tir C42HegO13.

Ph6 'H NMR (Hinh PL 51) cua hop chat AD8 xuat hién tin hiéu caa mot proton

olefinic tai 61 5,26 (t, J = 3,0 Hz, H-12) va tin hiéu cua 7 nhém methyl tai 6+ 1,06 (s,
H-23), 0,85 (, s, H-24), 0,96 (s, H-25), 0,83 (s, H-26), 1,18 (s, H-27), 0,93 (s, H-29),
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0,96 (s, H-30). Bdng thoi xuat hién tin hiéu cua hai proton anomer tai 84 4,38 (d, J =
8,0 Hz, H-1') va 4,88 (d, J = 8,0 Hz, H-1") va cac nhém hydroxy methine cua gbc
duong trong vung 3-5 ppm.

Hinh 4.8. CAu tric hoa hoc va cac twong tic HMBC chinh ctia hop chat AD8

Pho 3C NMR (Hinh PL 52) két hop pho DEPT (Hinh PL 53) cua hop chat
ADS8 xuat hién tin hiéu cua hai carbon caa nhém olefinic tai 5c 123,6 (C-12) va 145,2
(C-13), day 1a cap tin hiéu twong d6i dic trung ctia hop chat c6 khung olean-12-en.
Tin hiéu 7 nhom methyl cling dugc xac dinh. Bong thoi, xuat hién tin hiéu cua hai
carbon anomer tai 8¢ 106,4 (C-1', Glc I) va 104,4 (C-1", Glc I1). Qua phén tich cac tin
hiéu c6 thé ching minh trong phan tir gdm hai goc dudng glucose véi ciu hinh -D.

Phé HMBC (Hinh PL 54) xuat hién tin hiéu twong tac giita proton anomer tai
oH 4,38 (H-1', Glc 1) vai carbon C-3 (6¢ 90,9) va proton anomer tai 6+ 4,88 (H-1", Glc
IT) twong tac vai carbon C-2' (8¢ 82,0, Glc I). Nhu vay, gbc duong Glc(1—2)Glc gén
véi khung olean-12-en tai vi tri C-3.

Tur két qua phan tich cac s liéu phé co thé két luan hop chat ADS la 3-0-4-
D-glucopyranosyl (1—2)-4-D-glucopyranosyl oleanolic acid hay con goi la acutoside
A nhu hinh 4.8, hop chit nay ciing d3 duoc tim thay trong 14 lodi A. elata [24], Luffa
acutangula Roxb. [132].
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Bang 4.11. Sé liéu phd hop chit AD8

C *dc | *§c | DEPT | &w*°dang peak (J, Hz) HMBC (H—C)
1 38,7 39,8 CH2 |1,60m/0,99 m 10, 25, 4
2 26,6 26,9 CH2 [1,90m/1,68 m
3 89 90,9 CH 3,16 dd (11,5, 4,5)
4 39,5 40,0 C -
5 55,8 57,0 CH 0,80d (11,5) 3,23
6 18,5 19,3 CH2 [1,59m/1,41m
7 33,2 33,9 CH2 |1,75m/1,53m
8 39,7 40,5 C -
9 48,0 49,0 CH 1,59 m
10 36,9 37,9 C -
11 23,7 24,1 CH2 |1,60m/2,03m
12 1225 | 123,6 CH 5,26t (3,0) 13,14
13 1449 | 145,2 C -
14 42,0 42,8 C -
15 28,3 28,8 CH, [1,80m/1,11m
16 23,7 24,5 CHz [190m
17 46,7 a7,7 C -
18 42,2 42,7 CH 2,87 dd (11,5, 4,0)
19 46,5 47,3 CH 1,71 m/1,16 m 30, 20, 14
20 30,9 31,6 C -
21 34,2 34,9 CHz [1,39m/1,21 m
22 33,2 34,0 CHz |150m/1,32m
23 28,2 28,5 CHs |1,06s 24,4, 5
24 16,8 17,0 CHs |0,85s 4,5
25 15,4 15,9 CHs |0,96s 10,5
26 17,4 17,8 CHs |0,83s 25,14, 7
27 26,2 26,4 CHs |1,18s 15,13, 8, 14
28 180,2 *x C -
29 33,2 33,6 CHs |0,93s 30, 20, 22
30 23,7 24,0 CHs |0,96s 20, 29, 18
3-0O-Glc |
1 105,0 | 106,4 CH 4,38 d (8,0) 3’
2 | 835 | 820 | CH |3,78t(9,0) T
3 78,3 76,5 CH 3,561 (9,0) 2' 1,
4' 71,7 71,0 CH 3,37 m 5’
5' 78,1 78,0 CH 3,37 m 4
, 3,70 dd (12,0, 3,5) ,
6 | 629 | 633 | CH: | o150, 50) 1
Glc Il
1" | 106 | 1044 | CH |4,:88d(8,0)
2" 77 75,6 CH 3,281 (8,5) 3", 5"
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3" 779 | 790 CH [381m 2"
4" 716 | 710 CH |337m 3"
5" 77,9 | 782 CH |3,25t(6,5) 2"

3,72 dd (12,0, 5,0)
3,84 dd (12,0, 3,5)

*S lieu phd 3C NMR cua hop chat Acutoside A [132].2Po trong CDs0D, ?125
MHz, 500 MHz. ** Tin hiéu khéng ro

4.1.9. Hop chat AD9: Oleanderolide

Hop chat AD9 dugc phan lap dudi dang bot, mau trang.

Phé khéi ESI-MS cua hop chat AD9 xuét hién tin hiéu peak ion gia phan tir
[M+H]* tai m/z 473,2 (Hinh PL 62), vay khéi luong cua hop chat 1a MW = 472, phi
hop vaGi cong thic phan tir 1a C3oHasO0s.

Pho 'H NMR (Hinh PL 57) cia hop chat AD9 xuat hién tin hiéu caa 7 nhém
methy! tai 5n 1,00 (s, H-23), 0,78 (s, H-24), 0,89 (s, H-25), 1,20 (s, H-26), 1,39 (s, H-
27), 1,00 (s, H-29), 0,91 (s, H-30), tin hiéu caa hai nhom hydroxyl xuat hién tai o
3,24 (t,J=6,0 Hz, H-3) va 6w 4,18 (t, J = 2,0 Hz, H-12).

2

6" 62,8 | 62,3 CH: 1"

7
7
4
s

Hinh 4.9. Céu trlc hoa hoc va cac twong tic HMBC chinh ctia hop chat AD9

Trén phd 3C NMR (Hinh PL 58) két hop pho DEPT (Hinh PL 59) cho thay
su Xuat hién tin hiéu caa 30 carbon bao gom: 7 carbon methyl, 9 carbon methylene,
5 carbon methine, 6 carbon bac bén, 1 carbon bac ba lién két véi oxygen, 2 carbon
hydroxymethine (dc 78,8 va 65,1) va 1 carbon carboxyl (d¢c 179,0).

Tir cac thdng tin phd *H va 3CNMR c6 thé nhan dinh hop chat cé ciu trdc
khung triterpen, vai cac tin hiéu ciac nhém methyl kha twong ddng véi cac hop chat
cd cau tric khung oleanane. Phé hai chiéu HSQC (Hinh PL 61) xac nhan cac tin hiéu
tuong tac gitra cac proton va carbon tuong ung.

Phé HMBC (Hinh PL 60) xuét hién tin hiéu tuong tac giita proton cua mot
nhom hydroxy methine tai on 4,18 (H-12) voi cac carbon C-13 (8¢ 91,6), C-14 (dc



86

43,0) va C-17 (8¢ 45,3) tir 6 cho thay c6 c6 mit cia 1 nhom hydroxyl tai vi tri C-12
trong khung oleanane. Dong thoi, twong tac gitra proton tai dn 2,03 (H-18) véi cac vi
tri C-14 (8¢ 43,0), C-17 (8¢ 45,3), C-12 (8¢ 65,1) va C-13 (8¢ 91,6), twong tac giita
proton 81 2,17 (H-16) vai céc vi tri C-28 (5¢ 179,0) va C-18 (8¢ 52,0), twong tac giita
proton tai 5n 1,64 (H-22) véi cac vi tri C-16 (3¢ 21,3), C-17 (8¢ 45,3), C-18 (8¢ 52,0),
C-20 (8¢ 31,8), C-21 (8¢ 33,9) va C-28 (8¢ 179,0), twong tac gitra proton dH 1,64 (H-
19) véi cac vi tri C-16 (d¢ 21,3), C-20 (3¢ 31,8) va C-18 (5c 52,0). Cac thong tin tir
phé) HMBC c6 thé khéing dinh c6 su xut hién cta mot vong lactone gitra vi tri C-13
va C-28 va diéu nay 1am thay ddi cac gia tri pho cia cac vi tri C-12 (8¢ 65,1), C-13
(8¢ 91,6), C-19 (8¢ 39,8) dan vé phia trudng cao so voi cac hop chat khung olean-12-
en thuong gap.

Tir thong tin cac phd két hop so sanh tai liéu tham khao [133] c6 thé két ludn
hop chat AD9 la 3p,12a-dihydroxyoleanan-28,13-olide, tén thuong goi Ia
oleanderolide, cau tric hop chat nhu hinh 4.9.

Bang 4.12. Sé liéu pho hop chat AD9

C | *8c | *6c | DEPT | dw2cdang peak (J, Hz) | HMBC (H—C)
1 |38 ] 35| CH |151m/1,02m 10, 25

2 | 275 | 272 | CH, |1,68m/1,58m 1

3 | 788 | 788 CH |3,241(6,0) 23,24, 4

4 | 389 | 389 e

5 | 552 | 553 CH |0,78m 4,23

6 | 17,7 | 17,7 | CH, |154m/1,42m

7 1340 ] 345 | CH, |156m/1,28m 8

8 | 421 | 42,4 e

9 | 446 | 44,8 CH [172m 25,26, 11, 8, 1, 10
10 | 36,4 | 365 e

11 | 288 | 294 | CH, |225m/1,74m 8,12

12 | 764 | 65,1 CH |418t(2,0) 13, 14, 17
13 | 90,5 | 91,6 cC |-

14 | 42,3 | 430 e

15 | 280 | 290 | CHz |1,95m/1,19m 27,16

16 | 212 | 21,3 | CH, |217m/1,27m 18, 28

17 | 44,7 | 453 e

18 | 51,1 | 52,0 CH [203m 14,17, 12, 13
19 | 394 | 398 CH [2,17m,2,03m 20, 16, 17, 18
20 | 31,6 | 318 RE

21 | 341 | 339 | CH, |1,29m/1,33m 22

22 | 272 | 2715 | CH, |1,66 m/1,64m 21,17, 18, 28, 20
23 | 280 | 280 | CHs [1,00s 24, 3,5, 4
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24 154 | 154 CHs 0,78s 23,4,5
25 159 | 16,8 CHs 0,89s 10,1,9,5
26 185 | 189 CHs 1,20s 7,14, 13
27 18,6 | 20,2 CHs 1,39s 13,14,15,8
28 | 179,7 | 179,0 C -

29 33,3 | 33,3 CHs 1,00s 30, 22,19, 20
30 23,9 | 23,6 CHs 0,91s 19, 20

“S4 lieu phd 13C NMR cua hop chat Oleanderolide [133].
aPo trong CDCl3, P125 MHz, ©500 MHz

4.1.10. Hop chdt AD10: 3-O-(B-D-glucopyranosyl (I—3)-a-L-arabinopyranosyl)
12a-hydroxyolean-28,13-olide (Hop chit mdi)

Hinh 4.10. C4u trdc héa hoc va cac twong tac HMBC chinh cua hop chit AD10

Hop chat AD10 dugc phan lap dudi dang bot, mau tring.

Phd ESI-MS ché do positive (Hinh 4.11) caa hop chat AD10 xuét hién céc
peak tin hiéu tai m/z 767,3 [M+H]* 605,4 [M+H-GlIc]* 473,3 [M+H-Glc-Ara]* 455,3
[M+H-Glc-Ara-H20]*, 4453 [M+H-Glc-Ara-CO]*, 427,3 [M+H-Glc-Ara-
HCOOH]*, do d6 khéi lugng phan tir cua hop chat 1A MW = 766 phi hop véi cong
thac phéan tir 12 Ca1HesO1s.

Phan tich cac phd caa hop chat AD10 cho thay phan aglycone hoan toan tuong
tu voi hop chat AD9 véi cau tric 12a-hydroxyoleanan-28,13-olide. Phé 'H NMR
(Hinh 4.12) cuia hop chat AD10 xuat hién tin hiéu cia 7 nhém methyl tai dn 1,03 (s,
H-23), 0,84 (s, H-24), 0,91 (s, H-25), 1,20 (s, H-26), 1,40 (s, H-27), 1,00 (s, H-29),
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0,91 (s, H-30), tin hiéu cua nhém hydroxymethine xuat hién tai 8x 4,17 (t, J = 2,0 Hz,

H-12). Bong thoi xuat hién tin hiéu cua hai proton anomer goc duong tai 8 4,26 (d,
J=7,5Hz, H-1) va dn 4,53 (d, J = 7,5 Hz, H-1"). Vi hang s6 twong tac nho (J = 2,0
Hz) c6 thé thay nhém hydroxymethlne tai vi tri H-12 c¢6 c4u hinh a.
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Hinh 4.12. Ph6 'H NMR (500 MHz, CDCI3&CDs0D) ciia hop chat AD10
Ph6 3C NMR (Hinh 4.13) két hop véi phdé DEPT (Hinh 4.14) xuét hién tin

hiéu cua 41 carbon (30 tin hiéu cua aglycone va 11 carbon cua hai géc duong) trong
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d6 bao gdm: 13 carbon methine, 11 carbon methylen, 7 carbon methyl, 6 carbon bac
bdn, 1 carbon bac ba lién két véi oxygen, 2 carbon hydroxymethine (8¢ 89,3 va 65,4)

va 1 nhom carboxyl (6¢c 179,3).

17%.33
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Hinh 4.13. Ph6 3C NMR (125 MHz, CDCI3&CD30D) cua hop chat AD10

DEPT90

Hinh 4.14. Phé DEPT cua hop chit AD10

Trén pho HMBC (Hinh 4.16) xuét hién tin hiéu twong tac giita proton anomer

On 4,26 (H-1', Ara) voi khung aglycone tai vi tri C-3 (8¢ 89,3) va proton anomer dn
4,53 (H-1", Glc) twong tac véi vi tri C-3' (8¢ 83,0, Ara), tir d6 cho phép xéac dinh gbc
duong Ara gén vao vi tri C-3 cua khung aglycone va géc duong Gle gan vao vi tri C-
3' ciia goc duong Ara. Nhu vay, goc duong Gle(1—3)Ara gin vao khung aglycone

tai vi tri C-3. Cac tuong tac con lai trong tu nhu hop chat AD9. Ngoai ra, 16p nuéc
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cua dung dich sau thay phan AD10 duoc tién hanh chdm sic ky ban mong véi hé
dung méi chloroform/acetic acid/nude (6:7:1) cho thay tring khép véi cac dudng

chuan la L-arabinose (R = 0,61) va D-glucose (Rs = 0,55).
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Hinh 4.16. Phé HMBC cua hop chat AD10
Tur thong tin cac phd co thé két luan hop chiat AD10 la 3-O-(8-D-
glucopyranosyl(1—3)-a-L-arabinopyranosyl)-12a-hydroxyoleanan-28,13-olide.
Hop chat AD10 13 méot hop chit méi va ¢6 céu trac nhu hinh 4.10.
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Bang 4.13. Sé liéu pho hop chat AD10

C “d¢c abg DEPT | &+*°dang peak (J, Hz) HMBC
(H—C)
1 39,4 39,0 CH> 1,70 m/1,03 m 3,51
2 27,1 26,1 CH> 1,89 m/1,71 m 3
3 88,8 89,3 CH 3,18 dd (12,0, 4,0) 3,4,23,24,1
4 39,8 39,5 C -
5 55,8 56,0 CH 0,80 m 24
6 18,0 17,8 CH> 1,54 m/1,43 m 8
7 33,8 34,8 CH: 1,57 m/1,30 m 8
8 43,0 42,7 C - 27
9 49,5 45,2 CH 1,71 m 12,11, 26, 6
10 36,9 36,6 C -
11| 293 | 296 | CH | 226d(3,0/175m 12,13, 8
12 66,9 65,4 CH 4,17t (2,0) 14,17, 13
13 93,8 92,0 C -
14 42,9 43,4 C -
15 28,3 29,2 CH: 1,95m/1,21 m 16
16 21,5 21,6 CH> 2,17 m/1,26 m 15, 17, 28
17 44,2 45,6 C -
18 42,6 52,3 CH 2,03 m 12,13
19 30,4 40,1 CH 2,18 m/2,03 m 18, 20, 13, 16,
30
20 36,8 31,9 C -
21 32,4 34,2 CH: 1,37 m/1,28 m
22 27,9 27,8 CH2 1,63 m 18, 16, 20, 29,
17
23 28,2 28,1 CHs 1,03s 1,3,5,24
24 16,6 16,4 CHs 0,84 s 3,4,5,23
25 16,5 16,8 CHs 0,91s 5,23,9
26 19,0 19,0 CHs 1,20s 13,7, 8, 14, 27,
9
27 19,7 20,3 CHs 1,40s 8, 13, 15, 14
28 180,2 179,3 C -
29 28,8 33,3 CHs 1,00s 18, 19, 20, 30
30 65,2 23,7 CHs 0,91s 21,18
3-0O-Ara
r 1057 | CH | 4.26d(7.5) 53
2 71,1 CH | 3,78dd (9,0, 7.5) 1,3
3 83,0 CH | 3,61dd (9,0, 35) 21
4' 68,2 CH 3,99 br s 3
5 657 | CHz | 3,94dd (12,5, 3,0) 41,3
3,48 br d (12,5)

Glc




92

1" 104,3 CH | 453d(7,5) 2" 3
2" 74,0 CH | 3,40dd (9,0, 7,5) 3" 1"
3" 76,4 CH | 3,48t(9,0) 4" 2"
4" 70,0 CH | 3,49t(9,0) 6", 3"
5" 76,3 CH | 3,33dd (9,0, 4,0) 1"
6" 61,9 CH. | 3,83dd (12,5, 3,0) 3,79

dd (12,5, 4,5)

*S4 lieu aglycone cua hop chit 3-O-8-D-xylopyranosyl-(1—2)-4-D-glucopyranosyl-
12,30- dihydroxy-olean-28,13p olide, pyridine-ds, 125 MHz [134]. #Po trong
CDCl3 va CD30D, 125 MHz, 500 MHz.

4.1.11. Hop chdt AD11: Kaempferol

Hop chat AD11 phan lap duoc ¢ dang bot, mau vang.

Pho khdi ESI-MS ciia hop chat AD11 xuat hién peak ion gia phan tir [M+H]*
tai m/z 286,9 (Hinh PL 72) va [M-H]" m/z 284,9 (Hinh PL 73), vay khdi luong cua
hop chat MW = 286, phil hop véi cong thirc phan tir C1sH1006

Ph6 'H NMR (Hinh PL 69) cho thay tin hiéu ctia hai peak d6i tai 61 8,11 (2H,
d,J=9,0Hz)va6,93 (2H, d, J=9,0 Hz) trong (tng VaGi 2 cap proton trong nhan thom
da thé 2 vi tri para voi nhau. Bén canh d6, tin hiéu cua mot cap peak doi khac tai n
6,43 (1H, d, J = 1,5 Hz) va 8u 6,21 (1H, d, J = 1,5 Hz) cho thiy 2 proton nay & vi tri

meta voi nhau trong mot vong thom da thé 4 vi tri.

Hinh 4.17. Cau trdc héa hoc hop chat AD11

Ph6 3C NMR (Hinh PL 70) két hop véi phé DEPT (Hinh PL 71) cho thay tin
hiéu cua 15 carbon gom 6 carbon methine vong thom C-6 (8¢ 99,3), C-8 (8¢ 94,5),
C-2'6' (3¢ 130,7), C-3',5' (8¢ 116,3), 9 carbon khdng lién két véi hydro [2 carbon bac
bdn C-10 (3¢ 104,6), C-1' (8¢ 123,7), 4 carbon lién két vai nhdm hydroxyl C-5 (3¢
160,6), C-7 (8¢ 165,6), C-3 (8¢ 139,1), C-4' (8¢ 162,5), 2 carbon bac ba lién két véi
oxygen C-9 (6¢ 153,8), C-2 (6¢c 148,1) va 1 carbon carbonyl C-4 (¢ 177,4)]. Phan
tich cac tin hiéu trong phd *H va 3C NMR cho thay hop chat AD11 c¢6 chira khung
flavonol.

So sanh voi céac dir liéu da dugc cong bd [121] cho thdy hop chat AD11 Ia
kaempferol véi cau tric hda hoc trinh bay trong hinh 4.17.
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4.1.12. Hop chdt AD12: Hispidulin
Hop chat AD12 phan lap duoc ¢ dang bot, mau vang.
Phé khéi ESI-MS negative (Hinh PL 79) cua hop chat AD12 xuit hién peak
ion gia phan tir [M+H]* tai m/z 300,9 va [M-H] tai m/z 299,0 (Hinh PL 80), vay khéi
lwgng cua hop chat MW = 300, phu hop véi ¢ong thirc phan tir C16H120s.

Hinh 4.18. Cau trdc héa hoc va cac twong tac HMBC chinh cta hop chat AD12

Phan tich pho cua hop chat AD12 cho thiy day la dan xuat cia hop chat
kaempferol (AD11). Ph *H NMR (Hinh PL 74) cho thay tin hiéu cta hai peak d6i &
on 7,80 (2H, d, J = 8,5 Hz) va 6,95 (2H, d, J = 8,5 Hz) twong ttng Vi 2 proton trong
nhan thom da thé vi tri para vai nhau, mot peak don cia nhdm methoxy & &n 3,93
(3H, s) cung vai 2 proton tai 6+ 6,56 (1H, s) va 6,54 (1H, s).

Ph6 3C NMR (Hinh PL 75) két hop véi phé DEPT (Hinh PL 76) cho thay tin
hiéu caa 16 carbon bao gom: 6 nhém methine, 9 carbon khong lién két vai hydro [2
carbon bac bén, 3 carbon vong thom lién két vai nhdm hydroxyl, 3 carbon bac ba lién
két vai oxygen, 1 carbon carbonyl (3¢ 183,5)] va 1 carbon nhém methoxyl 6-OCHj
(8¢ 60,8).

Phé HMBC (Hinh PL 77) xuét hién céc twong tac giita H-2' (81 7,80) véi C-2
(6c 165,3), C-4' (d¢c 161,4), tuong tac gitta H-3' (61 6,95)/C-1' (6¢c 122,5), C-4' (dc
161,37) cho phép xac dinh vong B néi vai C-2 va mang mot nhom hydroxyl ¢ C-4'.
Cac tuong tac cua proton tai on 6,54 vai cac carbon C-1' (6¢c 122,5), C-2 (d¢c 165,3),
C-4 (8¢ 183,5) va C-10 (8¢ 105,3) cho thdy day la tin hiéu cua proton H-3. Tuong tac
cua proton tai w1 6,56 Vi cac carbon C-5 (8¢ 153,7), C-6 (dc 131,8), C-7 (8¢ 94,7) va
C-10 (3¢ 105,3) cho thay déy 14 tin higu ctia proton H-8 trong vong A da thé 5 vi tri.
Nhom methoxy gan vao vi tri C-6 trong vong A dugc xac dinh théng qua tuong tac
gitra tin hiéu ctia nhom methyl (3H 3,86) vai C-6 (d¢ 131,8).

Két hop vai phd HSQC (Hinh PL 78) cho phép xac dinh toan bo cac gia tri

chuyén dich hoéa hoc cua proton, carbon trong ciu tric hop chat AD12 so sénh voi
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cac dir liéu da dugc cong bd [135] cho thay hop chat AD12 13 hispidulin véi cau trdc
hoa hoc trinh bay trong hinh 4.18.
4.1.13. Hop chdt AD13: Eupafolin

Hop chit AD13 phan lap & dang chét bot, mau vang.

Pho khéi ESI-MS cua hop chat AD13 xuat hién peak ion gia phan tir [M-H]
tai m/z 315,0 (Hinh PL 86) va [M+H]" tai m/z 317,0 (Hinh PL 87), vy khéi luong
cua hop chat 1A MW = 316, phu hop vai cdng thie phan tir 1a CisH1207.

Hinh 4.19. C4u trdc hoa hoc cua hop chat AD13

Ph6 'H NMR (Hinh PL 81) cho thay cac tin hiéu caa khung flavone.

Hop chat AD13 c6 cu triic twong ty voi hop chat AD12 diém khac nhau nam
& vong thom B vé6i su xuét hién caa 3 proton theo dang ABX tai 8 7,38 (brs, H-2"),
31 7,39 (d, J = 9,0 Hz, H-6"), va 814 6,92 (d, J = 9,0 Hz, H-5") thay cho cau trac ddi
xting AA’-BB’ nhu di xuat hién tai hop chat AD12.

Phan tich chi tiét cac pho DEPT, HSQC, HMBC (Hinh PL 83, 84, 85) cua
AD13, két hop so sanh véi tai liu da cong bd [136], cho thay hop chat AD13 la
eupafolin (hay 6-methoxyluteolin) véi cau triic héa hoc nhu trong hinh 4.19.

4.1.14. Hop chdt AD14: Kaempferol-7-O-a-L-rhamnopyranoside

Hop chat AD14 phan lap duoc & dang bot mau vang.

Pho ESI-MS cua hop chat AD14 xuat hién peak ion gia phan tir [M+H]"* tai
m/z 432,9 (Hinh PL 93) va [M-H]" m/z 430,9 (Hinh PL 94), vay khéi lugng cua hop
chat 1a MW = 432 phl hop véi cong thac phan tir C1H20010.

Ph6 *H NMR (Hinh PL 88) cua hop chat AD14 xuét hién tin hiéu caa hai vong
thom hoan toan twong tu v4i hop chat kaempferol (AD11), diém khac biét so véi hop
chat AD11 I sy xuat hién tin hiéu cua mot proton anomer tai 8w 5,58 (1H, s) va cac

nhom methine cua gdc dudng trong ving 3-5 ppm.
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Ph6 3C NMR (Hinh PL 89) két hop véi phé DEPT (Hinh PL 90) cho thay tin
hiéu cua 21 carbon gdm: 11 carbon methine, 1 carbon methyl va 9 carbon khong lién
két vai hydro [2 carbon bac bdn, 3 carbon lién két véi nhém hydroxyl, 3 carbon bac
ba lién két voi oxygen, 1 nhom carbonyl (8¢ 177,60)]. Tin hiéu cac carbon methine
trong goc duong xuat hién tai 8¢ 99,9 (C-1"), 71,8 (C-2"), 72,1 (C-3"), 73,6 (C-4"),
71,2 (C-5"), 18,1 (C-6"). Nhu vay, hop chat AD14 dugc di doan c6 khung flavonol

gan véi 1 goc duong a-L-rhamnopyranoside.

Hinh 4.20. Cau trdc héa hoc va cac twong tac HMBC chinh hop chat AD14
Phén tich cac twong tac trén phd HMBC (Hinh PL 91) cho thay tuong tac giira

proton anomer tai &n 5,58 (H-1") v&i C-7 (8¢ 163,3) cho phép xac dinh goc dudng a-
L-rhamnoside gin vao vj tri C-7 cia vong thom A.

So sanh voi céac dir liéu da dugc cong bd [137] cho thdy hop chat AD14 la
kaempferol-7-O-a-L-rhamnopyranoside, cau tric hda hoc trinh bay trong hinh 4.20.
4.1.15. Hop chdt AD15: Kaempferitrin

Hop chat AD15 duoc phan lap duéi dang tinh thé hinh kim, mau vang.

Phé khéi ESI-MS cua hop chat AD15 xuat hién peak ion gia phan tir [M+H]*
tai m/z 579,2 (Hinh PL 100), vay khéi luong caa hop chit MW = 578, phil hop Vi
cong thirc phén tir 1a C27H30014.

Pho 'H NMR (Hinh PL 95) cua hop chat AD15 xuét hién tin hiéu cia 6 proton
ctia hai vong thom A va B tuong ty nhu cac hop chat AD14 va AD11. So sanh vé
mit cau trdc gitta hop chit AD14 va AD15 thi hop chat AD15 c6 sy xuat hién thém
1 goc duong tai vi tri C-3. Hai proton anomer goc duong cua hop chat AD15 xuat
hién tai 6 5,42 (d, J = 2,0 Hz) va 5,58 (d, J = 2,0 Hz), céc tin hiéu cta cac nhom
methine trong ving 4,25 - 3,38 ppm va tin hiéu ciia 2 nhém methyl cua hai goc duong
tai 61 0,96 (d, J = 6,0 Hz), 81 1,28 (d, J = 6,0 Hz).

Ph6 13C NMR (Hinh PL 96) két hop phé DEPT (Hinh PL 97) cta hop chat
AD15 xuét hién tin hiéu cua 27 carbon bao gom: 16 carbon methine, 9 carbon khéng

lien két vai hydro [2 carbon bac bdn, 4 carbon bac ba lién két vai oxygen, 2 carbon
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lien két voi nhém hydroxyl, 1 nhém carbonyl (8¢ 179,8)] va 2 nhém methyl (8¢ 17,7
va 8¢ 18,1) cho goi y vé mot hop chat c6 khung flavonol gin véi hai goc duong
rhamnoside.

OH

HO,

Hinh 4.21. Cau trdc hoa hoc va cac twong tac HMBC chinh cua hop chat AD15

Phé HMBC (Hinh PL 98) xu4t hién tin hiéu twong tac gitra proton H-3' (81 6,94)
Vi cac carbon lan can C-5' (8¢ 116,6), C-1' (6¢c 122,4,) C-4' (8¢ 161,8), twong tac
gitra proton anome tai on 5,42 (d, J = 2,0 Hz, H-1") véi carbon C-3 (6¢c 136,5) va
tuwong tac gitra proton anomer tai o1 5,58 (d, J = 2,0 Hz, H-1") vai carbon C-7 (8¢
163,6) cho phép xéac nhan hai géc dudng rhamnoside gin vao vi tri C-3 va C-7 cua
khung flavone.

So sanh véi céac dir liéu di duoc céng bd [138] cho thay hop chat AD15 la
kaempferitrin v&i cau tric héa hoc nhu hinh 4.21.

4.1.16. Hgp chdt AD16: Kaempferol 3-O-g-D-glucopyranosyl-7-O-a-L-
rhamnopyranoside

Hop chat AD16 dugc phan lap dudi dang bot, mau vang.

Phé khéi ESI-MS cua hop chat AD16 xuét hién tin hiéu peak ion gia phan ti
[M+Na]* tai m/z 617,1 (Hinh PL 106), [M-H]" tai m/z 593,1 (Hinh PL 107), vay khoi
lwong cua hop chat 1A MW = 594 pha hop véi cong thirc phan tir C27H3001s.

Ph6 'H NMR (Hinh PL 101) cua hop chat AD16 xuat hién tin hiéu cia 6 proton
trong ving nhan thom cta hai vong thom A va B twong ty nhu hop chit AD15. Tuy
nhién c6 thé thy su khac biét cia AD16 so véi AD15 nam & gbc duong. Hai proton
anomer gbc duong cua hop chit AD16 xuét hién tai tai 8n 5,47 (d, J = 7,0 Hz), 5,55
S, va céc tin hiéu cua cdc nhom methine trong vung 3,56 - 3,08 ppm va tin hiéu cua 1
nhém methyl tai 6n 1,11 (d, J = 6,0 Hz,) va 1 nhom methylen tai én 3,56 (1H, m, Ha-
6"), on 3,32 (1H, m, Hp-6").
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Ph6 *C NMR (Hinh PL 102) két hop phé DEPT (Hinh PL 103) cua hop chit
AD16 xuét hién tin hiéu cua 27 carbon bao gom 16 carbon methine, 9 carbon khéng
lien két hydro [2 carbon bac bdn, 4 carbon bac ba lién két véi oxygen, 2 carbon lién
két voi nhém hydroxyl, 1 nhdm carbonyl tai 8¢ 179,80], 1 carbon methyl (8¢ 17,9)
va 1 carbon methylen (8¢ 60,9) cho goi y vé mét hop chat c6 khung flavonol gan véi
1 gbc duong rhamnopyranosyl va 1 gbc duong glucopyranosyl trong khi hop chat

AD15 ghi nhan tin hiéu cua hai gdc duong rhamnoside.

HMBC 7\

Hinh 4.22. Céu triic h6a hoc va céac trong tic HMBC, COSY chinh cua hop chit AD16

Phé HMBC (Hinh PL 104) dong thoi ciing x4c nhan tin hiéu tuong tac giira
proton anomer tai o1 5,47 (d, J = 7,0 Hz, H-1", Glc) vai carbon C-3 (6¢ 133,5) va
tuwong tac gitra proton anomer tai o1 5,55 (s, H-1", Rham) vaéi carbon C-7 (6¢ 161,6)
cho phép xac dinh gbc duong glucopyranosyl gan vao vi tri C-3 va goc dudng
rhamnopyranosyl gan vao vi tri C-7.

Tir cac dir lidu vé pho va két hop so sanh véi dir liéu cong bd [139], két luan
chat AD16 1a kaempferol 3-O-p-D-glucopyranosyl-7-O-a-L-rhamnopyranoside, c6
cong thirc cau tao nhu hinh 4.22.

4.1.17. Hop chdt AD17: 4-O-Methyl burseneolignan (Hep chdt méi)

AD17 Burseneolignan

Hinh 4.23. Cau trdc héa hoc cia AD17 va burseneolignan

Hop chit AD17 dugc phan lap dudi dang chit bt mau tring.
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Phé khéi luong phan giai cao HR-TOF-MS cuaa hop chat AD17 (Hinh 4.24)
cho peak ion gia phan ti [M+Na]* tai m/z 475,1964 (tinh toan ly thuyét cho cong thirc
Ca3H3209Na 12 475,1944), MW = 452, cho phép xac dinh cong thirc phan tir hop chat
AD17 la C23H320s.

Ph6 'H NMR (Hinh 4.25) xuat hién céc tin hiéu dic trung cua 02 cip proton
thom d6i x&ng tai 81 6,78 (2H, s, H-2 va H-6) va 6,55 (2H, s, H-2'va H-6"), 05 nhém
methoxy tai 51 3,86 (6H, 3, 5-OMe), 3,76 (3H, s, 4-OMe) va 3,84 (6H, s, 3', 5'-OMe),
02 nhém oxymethine tai 64 5,03 (1H, d, J = 6,5 Hz, H-7) va 4,11 (1H, td, J = 4,0, 6,5
Hz, H-8), 02 nhom oxymethylen tai 61 3,40 (1H, dd, J = 12,0, 4,0 Hz, H,-9/3,81 (1H,
dd, J=12,0, 4,0 Hz, Hp-9) va 3,59 (2H, t, J = 6,5 Hz, H-9”) va 02 nhém methylen tai
1 2,65 (2H, t, J = 7,8 Hz, H-7") va 1,84 (2H, m, H-8").

Intens. +NE, 0.0min #2
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Hinh 4.24. Ph6 HR-TOF-MS cua hop chat AD17

Trén phd 3C NMR (Hinh 4.26) caa AD17 xuat hién cac tin hiéu cua 23 nguyén
tir carbon trong d6 12 tin hiéu thudc vé hai vong thom bi thé vi tri 1,3,4,5; 05 nhém
methoxy o6c 56,6 (3, 5-OMe), 61,1 (4-OMe) va 56,6 (3', 5-OMe); 02 nhém
oxymethine 6c 74,4 (C-7) va 88,4 (C-8); 02 nhom oxymethylen ¢ 61,9 (C-9) va 62,1
(C-9°) va 02 nhom methylen 8¢ 33,4 (C-7") va 35,4 (C-8"). S liéu phd 3C-NMR cua
AD17 tuwong tu nhu cac sé liéu phd twong tng cua burseneolignan [140], ngoai trir
su xuat hién thém tin hiéu caia mot nhdm methoxy tai 8¢ 61,1. Bdng thoi, su xuat hién

thém nhom thé nay ciing c6 tac dung hut dién tir dan dén céc tin hiéu tai C-1, C-3, C-
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4, C-5 xuat hién ving trudng cao hon véi hop chat so sanh buseneolignan c6 cau tric

tuong tu.

4-Oe
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Hinh 4.26. Ph6 3C NMR (125 MHz, CDsOD) cua hop chat AD17
Trén phé HMBC (Hinh 4.29), xuat hién tin hiéu twong tac gitta proton tai dn
5,03 (H-7) va céc carbon C-1 (8¢ 138,4), C-2 (d¢ 105,3), C-6 (d¢c 105,3), C-8 (6¢c
88.,4); trong tac gitra proton caa nhom methoxyl tai o1 3,86 va C-3 (6¢c 154,2), C-5

(154,2); twong tac gitta proton ctaa nhdm methoxy tai on 3,76 véi C-4 (6¢ 138,4) cho
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phép xac dinh tin hiéu caa mot vong thom thé 4 vi tri ¢6 dang 3,4,5-trimethoxy-
phenyl. Tuong tac gitta cac proton H-2, H-6 (61 6,78) va C-7 (6¢c 74,4) cho phép xac
dinh nhom 3,4,5-trimethoxy-phenyl tuong tac véi nhom 2-hydroxyl-hydroxymethyl-
ethyl tao thanh 2-hydroxy-I-hydroxymethyl-2-(3,4,5-trimethoxyphenyl)ethyl. Tuong
tac gitra H-8 (8n 4,11) va C-4' (8¢ 135,3) cho phép xac dinh hop chat AD17 1a hop
chat lignan c6 dang 8-O-4' neolignan. Hang sé tuong tac gitra H-7 va H-8 1a tuong
dbi 1on J = 6,5 Hz, so sanh vai s6 liéu phé *H NMR [140] va 3C NMR [141] cua cac
hop chit trong tw c6 cau hinh erythro va threo. Bong thoi, gia tri Adh-oa-Heb do trong
CDs0D cua hop chat AD17 la 0,41 theo tai liéu cong bé N.Hao [142] , Y.N.Yang
[143] ching té cau hinh vi tri H-7 va H-8 1a threo.

2,62,6 9  @5-OMe
EL ! 35.0Me

«» - —7
- = 8a OMe
o 3535
o i —

Hinh 4.28. Cac twong tac HMBC chinh cia AD17
Phan tich chi tiét cac twong tic HMBC khéac (Hinh 4.28 va bang 4.14), cing
Vv6i sy pht hop vé sb lidu pho C NMR cho phép xac dinh chinh xéac cau tric hoa

hoc cia AD17 nhu dugc dua ra & hinh 4.23. Két hop thdng tin cac pho va so sanh tai
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licu tham khao [140], hop chat AD17 dugc xac dinh 1a 4-O-Methyl burseneolignan.
Piy 1a mot hep chat méi.

35
35

26
26
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Hinh 4.29. Phé HMBC cua hop chat AD17
Bang 4.14. S liéu phd hop chit AD17 va burseneolignan
Vi tri *8c abgc | 2%y (J = Hz) HMBC (H—C)
1 132,7 1384 | -
2,6 105,3 1053 | 6,78 (2H, s) 1,2,3,4,5,6,7
3,5 149,0 1542 | - -
4 135,9 1384 | - -
7 74,7 74,4 5,03 (1H, d, 6,5) 1,2,6,8
8 89,0 88,4 4,11 (1H, td, 4,0, 6,5) 4
3,40 (1H, dd, 12,0, 4,0)
; 618 | 619 | 351 (1H, dd, 12,0, 4.0) !
3,5-OMe | 56,7 56,6 3,86 (6H, s) 3,5
4-OMe - 61,1 3,76 (3H, 5) 4
1 140,1 1403 | - 8
2,6 106,8 106,8 | 6,55 (2H, s) 1,2,3,4,5, 6,7
3,5’ 154,1 1541 | - -
4 135,4 1353 | - -
7 33,4 33,4 2,65 (2H, t, 7,8) 12,689
8! 35,5 35,4 1,84 (2H, m) 1,7, 9
9 62,1 62,1 3,59 (2H, t, 6,5) 7.8
3,5-OMe| 56,6 56,6 3,84 (6H, s) 3,5

“S4 lieu phd 3C NMR caa burseneolignan trong CDsOD [140].
aPo trong CD30D, 125 MHz, ¢500 MHz.
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4.1.18. Hop chdt AD18: g-sitosterol

Hop chat AD18 c6 tinh thé mau trang. Ph *H NMR (Hinh PL 108) cho thay
tin higu caa 6 nhém methyl (51 0,68; 1,00: 0,81; 0,83, 0,92 va 0,84). Phé 3C NMR
(Hinh PL 109) cho thay c6 29 carbon gdm cé 6 nhém methyl, 11 nhém methylen, 9
nhém methine va 3 carbon bac bon.

Phé khéi ESI-MS (Hinh PL 110) cho peak ion phan ta [M+H]* tai m/z 415,38
tuong tng véi cong thic [CaoHsoO+H]* Vi gia tri tinh toan Iy thuyét 1a 415,39. Céc
tin hiéu cong huong tir proton va carbon hoan toan tring khép véi thdng sé cua f-
sitosterol da cong b [144], nén hop chat AD18 dugc xac dinh 1a g-sitosterol méot hop
chat pho bién trong céc loai thuc vat va co trong thanh phan hda hoc cua hau hét cac

loai Aralia da dugc nghién cuu.

S
S

Hinh 4.30. Cau trdc héa hoc cua hop chat AD18
4.2. Két qua thir hoat tinh sinh hec loai A. dasyphylla
4.2.1. Két qud thir hogt tinh gdy déc té bao in vitro

Két qua thir hoat tinh cta cao chiét MeOH cua la cay A. dasyphylla cé hoat
tinh gdy doc té bao trén ca hai dong té bao ung thu nghién ciru HepG2 va RD vai gia
tri ICso lan luot 1a 7,82 va 9,10 pg/mL, cac cao chiét n-hexane va nudc c6 hoat tinh
gay doc té bao trén cac dong ung thu nghién cru vai gid tri trong khoang 30-37 pug/mL
(Bang 4.15). Tién hanh thir hoat tinh gay doc té bao cua céc hop chat phan lap tir 14
cay A. dasyphylla trén 3 dong ung thu HepG2, LU-1 va RD va cac mau cé gia tri CS<
50% s& duoc tiép tuc khao sét gia tri 1Cso. Két qua thir hoat tinh duoc trinh bay trong
cac bang 4.16-19.

Hop chat AD2, AD4 va AD7 biéu hién hoat tinh gay doc véi ca 2 dong té bao
HepG2 va LU-1 véi gia tri 1Cso lan luot 1a AD2 (5,36, 2,85 uM), AD4 (7,21, 4,56
uM), AD7 (3,24, 2,55 uM). Hop chat AD1 biéu hién hoat tinh gay doc véi dong té
bao LU-1 véi gié tri 1Cso1a 7,04 pM. Cac mau thtr con lai déu khdng biéu hién hoat
tinh gdy doc vai 3 dong té bao HepG2, LU-1 va RD.
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Bang 4.15. Gia tri % té bao sdng s6t cua té bao ung thu khi thir cac cao chiét

e x Nong d§ mau T& bao song s6t (%)/Dong té bao
Ky higu mau (uggglrﬁL) HepG2 P gRD

DMSO 100,0+0,0 100,0+0,0
Chitng (+) 5 0,0 0,0 1,3+0,1
AD 40 6,5+0,6 10,3+0,5
AD-C 40 55,0+1,1 50,2+0,7
AD-E 40 76,5+0,9 87,5+1,3
AD-H 40 39,1+1,2 27,311,1
AD-W 40 13,1+0,4 31,7+1,1

Chung (-): DMSO, Chung (+): Ellipticine
Bang 4.16. Gia tri 1Cso cua mau cao chiét cé hoat tinh

TT Ca % Gia tri 1Cso (ng/mL)/Dong té bao

Ky hiéu mau Hep-G2 RD

Chung (+) 0,28 0,19

1 AD 7,82 9,10

2 AD-C > 40 40
3 AD-H 36,96 32,45
4 AD-W 30,85 33,79
Bang 4.17. Gia tri % té bao con sdng sau khi thir mot s6 hop chét

- | Nong dp Dong té bao/Gia tri CS (%)

T | Ky higumau (ugf‘rﬁl_) HepG2 LU-1 RD
Dung moi - 100 100 100
Chang (+) 5 1254030 | 1,87+0,20 0

1 AD1 5 68,42+0,96 29,61+0,15 66,79+1,51

2 AD?2 5 37,2+2,30 15,12+0,60 70,0+£2,19

3 AD3 5 98,28+0,95 78,70+1,15 98,42+1,47

4 AD4 5 45,98+1,45 25,11+1,54 72,81+1,56

5 AD5 5 59,88+1,80 65,52+2,53 64,52+1,34

6 ADG6 5 97,01+0,90 76,47+2,00 95,57+1,90

7 AD7 5 0 18,51+1,20 67,13+2,17

8 ADS8 5 98,04+1,66 78,2+3,06 98,77+2,00

9 AD9 5 91,72+1,23 74,89+1,82 97,54+2,32

10 AD10 5 96,25+2,41 81,54+2,84 97,53+1,74

11 AD14 5 79,30+0,70 75,87+2,80 90,40+1,67

12 AD15 5 99,04+0,57 84,89+1,77 99,87+0,21

13 AD17 5 92,37 £1,30 99,32+020 92,63 +0,10

14 | Saponin téng 20 93,65+1,64 79,67+0,14 91,99+0,99

Chuang (-): DMSO, Chung (+): Ellipticine
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Bang 4.18. Gi4 tri 1Csp ctia cac hop chit c6 hoat tinh

T KH miu Dong té bao/Gia tri 1Cso (uM)
HepG2 LU-1 RD
Chang (+) 1,22 1,30 1,78
1 AD1 - 7,04 -
2 AD2 5,36 2,85 -
3 AD4 7,21 4,56 -
4 AD7 3,24 2,55 -

Chuang (+): Ellipticine
4.2.2. Két qud ddnh gid hogt tinh sinh hec in silico

Tién hanh docking phan tir dé gop phan danh gia co ché tac dung in silico cua
mot s6 hop chat triterpene thu duoc tir 14 loai A. dasyphylla, bao gém: ursolic acid
(AD1), 3-O-p-D-glucopyranosyl (1—3)-a-L-arabinopyranosyl ursolic acid (AD2),
matesaponin 1 (AD3), 3-O-a-L-arabinopyranosyl oleanolic acid (AD4a), 3-O-a-L-
arabinopyranosyl ursolic acid (AD4b), oleanolic acid 28-O-$-D-glucopyranosyl ester
(AD5a), ursolic acid 28-O-4-D-glucopyranosyl ester (AD5b), elatoside F (AD6a),
elatoside E (AD7), trén protein van chuyén duong GLUT1 va chat chuan 5RE (2~(S)-
3-(4-fluorophenyl)-2-[2-(3-hydroxyphenyl) ethanoylamino]-~(N)-[(1~(S)-1-
phenylethyl] propenamide, CosH2sFN2O3).

+ Két qua qua trinh docking phan tir

Hop chat 5RE la chat chuan c6 kha ning tc ché protein GLUT1 dugc danh
gia c6 kha niang giam hap thu glucose, c6 nang luong tu do lién két 1a -9,92 kcal/mol
Vi dich 1a protein GLUT1 va thé hién lién két véi nhitng acid amin quan trong nhu
ILE404, PRO141, ILE164, PRO385, TRP388, PHE 389, ALA392. Do 4o, trong
nghién ctru ndy da tién hanh so sanh nang lwong gan két cia cac hop chat tiém niang
véi chat ching duong 5RE.

Vé mat nhiét dong luc hoc, muc tiéu caa docking la tim ra cau hinh ma ning
lugng ty do (AG) cuia toan hé thong thap nhat. Két qua docking cho thay c6 6 hop
chat c6 ning luong ty do lién két thap hon chit ching duong bao gom: AD2 (-11,54
kcal/mol), AD3 (-10,40 kcal/mol), AD4a (-10,40 kcal/mol), AD4b (-10,03 kcal/mol),
AD5a (-9,95 kcal/mol), AD7 (-11,61 kcal/mol), cd thé thy hai hop chat AD2 va AD7
la hai hop chét ¢ niang lugng tu do lién két Aam nhat. Hau hét cac hop chat déu tao
duogc céc lién két vai cac acid amin va trong sé d6 co hop chat AD5a c6 céc lién két

hydrophilic va hydrogen hoan toan twong ty vé6i chat chuan 5RE.



Hinh 4.31. Hinh anh docking cua hqp chat 5RE véi protein GLUT1

Bang 4.19. Gi4 tri nang luong ty do lién két va cac ving tuong tac

Hop | Ning lwgng | 1Cso Twong tac hydrophilic Lién két
chat [tw do lién két| (uM) hydrogen
(kcal/mol)

AD1 -9,79 0,0665 | PRO141, MET142, VALS83, ALA405, | -
ILE404, PHE389, TRP388, PRO385

AD2 -11,54 0,0035 | PRO141, TRP412, PHE26, PHE291, | ASN411
ILE168, VAL165, ILE164, TRP388,
PHE379

AD3 -10,40 0,0238 | PRO401, ILE404, ALA392, PHE389, | GLN282
TRP388, PRO385, PHE379, ILE164,
VAL165, ILE168, PHE291, PHEZ26,
PRO141, MET142

AD4a -10,40 0,0238 | ILE404, PRO141, MET142, ILE164, | -
PRO 385, TRP 388, PHE 379

AD4b -10,03 0,0444 | ILE404, ILE164, PHE379, PRO385, | -
TRP 388, PRO141, MET142

ADb5a -9,95 0,0508 | ILE404, PRO141, ILE164, PRO385, | GLY384
TRP388, PHE389, ALA392

AD5b -9,47 0,1142 | ALA392, PHE389, TRP388, PRO385, | -
ILE164, PRO141, ILE404

AD6a| -934 |0,1422 | MET142, PRO141, ALA392, PHE | GLN282
389, TRP388, PRO385, PHE379, | GLN161
TYR292, TRP412, ILE168, PHEZ26,
VAL165, ILE164, ILE404

AD7 -11,61 0,0031 | ALA392, TRP388, PHE291, ILE287, | ARG153
PHE379, PHE26, ILE164 , ILE404,
MET142, PRO 141

SRE -9,92 0,0534 | ILE404, PRO141, ILE164, PRO385, | GLY384

TRP388, PHE 389, ALA392
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+ Pic diém hda ly cia cac hop chit danh gia theo quy tic Lipinski 5
Panh gia cac hop chat thir nghiém c6 5/9 hop chat dap ung 2 tiéu chi hoic
nhiéu hon 2 tiéu chi ciia quy tic Lipinski 5 bao gom cac hop chat AD1, AD4a, AD4b,
AD5a va AD5b do d6 nhitng hop chat nay c6 thé Ia nhitng &ng ctr vién tiém ning dé

phat trién thudc.

/
{ %
% ./ X

./

) {«) ~ //Q (b)

Hinh 4.32. Hinh anh docking caa hop chat AD2 (a) va AD7 (b) voi protein GLUTL.
Bang 4.20. Dy doan vé kha niang gay doc va quy tac Lipinski 5

Hop | Khéi logP | Lién |Liénkét | P khac | S6 Hop
chat | lwong (<5) két | hydro | xamol |tiéu |chat
(<500) hydro | nhan | (40-130) |chi | giéng
cho (<10) dap | thuéc
(<5) rng
AD1 456,711 7,090 2 3 132,616 3 Co
AD?2 748,995 4,041 7 11 195,106 1 Khong
AD3 911,136 0,636 10 17 224,096 1 Khdng
AD4a | 588,826 5,697 4 7 159,308 2 Co
AD4b | 588,826 5511 4 7 158,991 2 Co
ADb5a | 618,852 4,492 5 8 164,905 3 Co
AD5b | 618,852 4,348 5 8 164,835 3 Co
AD6a |1043,251 | -0,757 12 21 250,792 1 Khdng
AD7 881,110 1,984 9 16 218,569 1 Khong
5RE 420,000 3,679 3 5 116,845 5 Co
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+ D doan vé hap thu, phan bé, chuyén hda, thanh thai va déc tinh (ADMET)

Vé hap thu, tinh tham caa dong té bao ung thu biéu md rudt két (Caco2) va
kha nang hap thu ¢ rudt cia ngudi 1a céc thdng sé chinh dé quyét dinh sinh kha dung
cuia mot loai thudc. Két qua bang 4.22 cho thay hop chat acid ursolic (AD1) c6 tinh
tham Caco2 cao, 16n hon 0,9. Ty & hap thu & rudt (6 nguoi) cua tat ca cac hop chat
duoc phén tich 1a: acid ursolic (AD1) (100 %), ursolic acid 28-O-$-D-glucopyranosyl
ester (AD5b) (60,71 %), oleanolic acid 28-O-f-D-glucopyranosyl ester (AD5a)
(61,34 %). Sy phan bd cua mét loai thudc phu thudc bai nhiéu thdng s6 nhu kha ning
hoa tan trong lipid, nong do6 trong huyét twong va kha nang lién két véi protein huyét
tuong, protein van chuyén... Gia tri log BB cho thay kha niang qua hang rao mau nio
t6t khi c6 gié tri 16n hon 0,3 va c4c hop chat chua théa man cho thay kha ning qua
hang rao mau ndo kém (Bang 4.22).

Céc isozyme cytochromes P450 (CYP) dong vai trd quan trong trong chuyén
hoa thubc. Nguoi ta dd quan sat thiy rang tat ca hop chat déu 1a co chat cia CYP3A4
hop chat ursolic acid (AD1), 3-O-a-L-arabinopyranosyl oleanolic acid (AD4a) va 3-
O-a-L-arabinopyranosyl ursolic acid (AD4b), c6 thé dugc chuyén hoéa hiéu qua bai
CYP3A4. Khéng c6 chat nao wc ché CYP2D6, CYP3A4. Hop chat matesaponin 1
(AD3) va elatoside F (AD6a) la chat nén cuiia chat van chuyén cation hiru co o than
(OCT2). Du doan doc tinh tir thir nghiém AMES (xét nghiém dot bién nguoc
Salmonella typhimurium) chi ra rang tat ca cac hop chat thir nghiém cé thé duoc coi
1a tac nhan khong gay dot bién. Tat ca cac hop chat khong co doc tinh cip tinh, doc
tinh vai gan (Bang 4.22).

Qua két qua d4nh gia hoat tinh in silio ciing da gop phan giai thich mot phan
co ché giy doc té bao théng qua su uc ché glucoside cua cac hop chat ursolic acid
(AD1), 3-O-p-D-glucopyranosyl (1—3)-a-L-arabinopyranosyl ursolic acid (AD2,
hon hop AD4 va elatoside E (AD7). Tir cac két qua hoat tinh sinh hoc in vitro va in
silico ¢6 thé thay cac hop chat ursolic acid (AD1), elatoside E (AD7), 3-O-p-D-
glucopyranosyl (1—3)-a-L-arabinopyranosyl ursolic acid (AD2), 3-O-a-L-
arabinopyranosyl oleanolic acid (AD4a), 3-O-a-L-arabinopyranosyl ursolic acid
(AD4b) va oleanolic acid 28-O-4-D-glucopyranosyl ester (AD5a) 1a cac hop chat
tiém ning va can dugc nghién ciru sdu hon vé kha nang ¢ng dung lam thuyc pham

chire nang, thudc trong viéc phong va diéu tri ung thur.,
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Bang 4.21. Dy doan su hap thu, phan bd, chuyén hoa va dao thai cia cac hop chét triterpene tir cay A. dasyphylla

|AD1 [AD2 |AD3 |[AD4a |AD4b |AD5a |AD5b [AD6a |AD7 |S5RE
Hap thu
D) tan trong nude (log mol/L) -3,072 |-2,932 |-2,717 |-2,984 |-3,108 |-4,174 |-4,146 |-2,841 |-2,887 |-3,674
Tinh thAm mang Caco2 (10%cm/s) | 1,171 |-0,159 |-0,49 0,484 0,496 -0,21 -0,266 |-0,705 |-0,254 | 1,175
Hap thu & rudt (%) 100 40,669 |12,326 |56,511 |55,886 |61,339 |60,713 |0 23,136 | 89,71
Phan bé
(Tlf‘/i;')‘:h phanbo VDss (ngudl) | 4 neg | 0950 |-053 |-1571 |-1,589 |-0915 |-0966 |-0.302 |-0276 | 0,102
Tinh tham BBB (Khong tham: <-1; | 141 | ;1366 |-1,026 |-0916 |-0,9 -0,987 |-0,971 |-2,441 |-1,882 |-0,553
thim: > 0,3)
Tham qua hé than kinh trung wong i i i i i i i i i i
CNS (Khong thim: <-3: thm: >-2) 1,187 |-3,31 4,467 |-2552 |-2,575 |-3,179 |-3,202 |-5,104 |-3,946 |-2,372
Chuyén héa
Co chiat CYP3A4 Co Khéng | Khéng | Co Cé Khong | Khong | Khéng | Khéng | C6
Uc ché CYP1A2, CYP2DB6, . . . . . . . . . ]
CYP2C19. CYP2C9, CYP3A4 Khong | Khong | Khong | Khéng | Khong | Khong | Khdong | Khong | Khong | Co
Pao thai
b} thanh théi toan phan 0,083 |0048 |0,124 |-0,096 |0,068 |0,002 |0,166 |-0,054 |-0,121 |0,181
(ml/min/kg)
Co chat OCT2 than Khéng | Khéng | Co Khéng | Khéng | Khéng | Khéng | Co Khéng | Khdng
Pgc tinh
boc tinh AMES Khéng | Khéng | Khéng | Khdéng | Khong | Khong | Khéng | Khdong | Khéng | Khdng
boc tinh gan Khéng | Khéng | Khdong | Khéng | Khéng | Khéng | Khéng | Khéng | Khéng | Co
Dw do4n liéu LDso (mg/kg) 12735 | 17245 |17405 | 1262 13515 |1328,5 |13955 |1533 |1533 |1533
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4.3. Két qua nghién ciru va xac dinh cau tric cac hep chat phan lap tir loai A.
hiepiana

Tur dich chiét MeOH cua 14 A. hiepiana da phan 1ap duoc 21 hop chat bao
gom:

- 01 Hop chat triterpene saponin méi: AH4

- 05 Hop chat triterpene: AH1, AH2, AH3, AH16, AH17

-08 Hop chét flavonoid: AH5, AH6, AH7, AH8, AH15, AH18, AH19, AH20

- 04 Hop chat vong thom: AH9, AH10, AH11, AH12

- 03 Hop chat khac: AH13, AH14, AH21

Trong s cac hop chat phan I1ap duoc tir loai A. hiepiana, c6 7 hop chat AH15-
AH21 c6 sy trung lap voi cac hop chat phan lap tir loai A. dasyphylla, thong tin cu
thé va cau trdc cua cac chat duoc trinh bay tai Muc 3.6 va Bang 4.30.
43.1. Hop chdt AH1: 3-O-g-D-glucopyranosyl(I—3)-a-L-arabinopyranosyl

oleanolic acid

Ara

Hinh 4.33. Cau trdc hoa hoc va cac twong tac HMBC chinh cua hop chit AH1
Hop chat AH1 duoc phan lap duéi dang bot, mau trang.
Phé khéi ESI-MS cua hop chat AH1 xuat hién peak ion gia phan ti [M+H]*
tai m/z 751,4 (Hinh PL 116), vay khéi luong caia hgp chat MW = 750, phil hop Vi

cbng thirc phan tir 1a Ca1HesO12.
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Trén phd 'H NMR (Hinh PL 111) caa hop chat AH1 xuat hién nhitng tin hiéu
dac trung cua mot khung olean-12-en vai tin hiéu caa 07 nhém methyl tai 61 1,29 (s,
H-23), 0,83 (s, H-24), 0,83 (s, H-25), 0,97 (s, H-26), 1,29 (s, H-27), 0,95 (s, H-29),
0,98 (s, H-30) twong tng véi 07 carbon methyl trén phd 3C NMR (Hinh PL 112) tai
dc 27,9, 16,8, 15,6, 17,4, 26,1, 33,3, 23,7 va mot proton olefinic tai 5,46 (t, J = 3,5
Hz, H-12) twong (ng Vvéi cap carbon olefinic tai ¢ 122,5 (C-12) va 144,8 (C-13).
Bén canh d6 sy c6 mit caa hai goc duong dugc xac nhan bang cac tin hiéu proton
anomer tai 6w 5,37 (d, J = 7,5 Hz, H-1") va 4,76 (d, J = 7,5 Hz, H-1") twong tng Vi
carbon anomer tai 6¢ 107,3 (C-1") va 106,3 (C-1").

Phé HMBC (Hinh PL 114) caa hop chat AH1 xuat hién tin hiéu tuong tac giita
proton anomer tai 61 5,37 (H-1', Ara) tuwong tac vai carbon C-3 (8¢ 88,7) cua khung
aglycone, twong tac gitta proton anomer tai o 4,76 (H-1", Glc) vaéi vi tri C-3' (6¢
84,1, Ara). Nhu vay, c0 thé khang dinh goc duong Glc(1—3)Ara lién két tai vi tri C-
3 véi khung olean-12-en.

Két hop céc thong tin tir cac pho va so sanh véi tai lieu tham khao [22] hop
chat AH1 dugc xac dinh 1a 3-O-4-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl
oleanolic acid, ciu tric hop chat nhu hinh 4.33.

Bang 4.22. S6 liéu pho hop chat AH1

C *8c abgc. | DEPT | 2¢8y dang peak (J, Hz) 5'_:\188
1 39,0 38,8 CH2 |1,50m/0,91 m

2 27,1 26,7 CHz |2,14m/1,79 m

3 88,6 88,7 CH |3,34dd (12,0, 4,5) I’
4 40,1 39,6 C

5 56,2 55,9 CH |080m

6 19,0 18,5 CH2 |1,49m/1,30 m

7 33,7 33,2 CH2 |2,01m/1,80 m

8 40,2 39,8 C

9 48,4 48,0 CH [162m

10 37,4 36,9 C

11 24,3 23,7 CHx, [1,92m

12 122,8 1225 CH |5,461(3,5) 14,9
13 144,8 144,8 C

14 42,6 42,1 C

15 28,8 28,3 CH2 |2,13m/1,17m

16 24,3 23,8 CH2 |2,11m/1,92m

17 47,1 48,0 C
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18 42,4 42,0 CH |3,28dd (14,0, 5,0)
19 46,9 46,6 CH2 [1,80m/1,29m

20 31,4 30,9 C
21 34,7 33,9 CH2 1,42 m/1,20 m
22 33,6 33,2 CHz2 [2,02m/1,70 m

23 28,2 27,9 CHs [129s 24
24 16,9 16,8 CHs ]0,83s 24,4
25 16,1 15,6 CHs [0,83s

26 17,9 17,4 CHs [097s

27 26,7 26,1 CHs [129s
28 180,1 180,1 C

29 33,7 33,3 CHs |0,95s 20

30 24,3 23,7 CHs: |0,98s 20, 29
3-O-Ara

1 107,3 107,3 CH |5,37d(7,5) 3

2' 71,9 71,8 CH [458m 4

3 84,1 84,1 CH [420m 1

4 69,3 69,2 CH [443m

5' 66,9 66,9 CH2, [4,20m 3,1, 4

3,73dd (11,5, 4,5)

Glc

1" 106,3 106,3 CH |4,76d(7,5) 3

2" 75,7 75,6 CH |4,02dd(9,0,7,)5)

3" 78,3 78,3 CH [422m 4" 5" 2" 1"

4" 71,5 715 CH [420m

5" 78,6 78,6 CH |3,97ddd (9,0, 5,0, 3,0)

6" 62,2 62,6 CH, |4,52dd, (12,0, 3,0) 4" 5"

4,35 dd (12,0, 5,0)

*S4 lieu phd 3C NMR cua 3-0-4-D-glucopyranosyl(1—3)-a-L-arabinopyranosyl
oleanolic acid, pyridine-ds, 100 MHz [22]. Do trong Pyridine-ds, °125 MHz, 500
MHz

4.3.2. Hop chdt AH2: Araliasaponin 1V

Hop chat AH2 duoc phan lap duéi dang bot, mau trang.

Pho khbi HR-ESI-MS cua hop chat AH2 xuat hién peak ion gia phan tir
[M+Na]* tai m/z 1097,5513 (tinh toan ly thuyét cho cong thicc CssHgsO22Na, m/z
1097,5503), (Hinh PL 124), MW = 1074, cho phép xac dinh cdng thirc phan tir caa
hop chat 1a CssHgsO22.

Ph6 'H NMR (Hinh PL 118) cua hop chat AH2 xuat hién tin hiéu caa 07 nhém
methyl tai dn 1,21 (s, H-23), 1,01 (s, H-24), 0,80 (s, H-25), 1,03 (s, H-26), 1,22 (s, H-
27), 0,86 (s, H-29), 0,83 (s, H-30), tin hiéu cua mot proton olefinic xuat hién tai o
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5,38 (t, J = 3,5 Hz, H-12). Bong thoi xuat hién tin hiéu caa proton anomer caa 04 géc
duong tai 84 4,76 (d, J = 7,5 Hz, H-1', Glc 1), 5,37 (1H, d, J = 8,0 Hz, H-1", Xy),
5,22 (1H, d, J = 8,0 Hz, H-1", Glc Il) va 6,22 (1H, d, J = 8,0 Hz, H-1"", Glc IIl), cac

nhom methine géc duong xuat hién trong ving 4-3 ppm.

OH Gilcll oH Glcl

HO OHo e

HO 0
1 1
OH 0

1

HO OH xyi
HO

OH Glcll oH Glcl

HO Xyl

Hinh 4.34. Cau trdc héa hoc va cac tuong tac HMBC chinh cua hop chit AH2

Ph6 3C NMR (Hinh PL 119) cua hop chat AH2 xuét hién tin hiéu cia mot
carbon carboxyl tai 6c 176,5 (C-28), mot cap carbon olefinic tai 6c 122,7 (C-12) va
144,0 (C-13), tin hiéu cta carbon anomer goc dudng ¢ 105,2 (C-1', Glc 1), 104,6 (C-
1", Xyl), 105,0 (C-1", Glc II) va é¢ 95,6 (C-1"", Glc Il1), tin hiéu cua 7 nhém methyl
tai 8¢ 27,7 (C-23), 16,34 (C-24), 15,4 (C-25), 17,3 (C-26), 25,9 (C-27), 33,0 (C-29)
va 23,6 (C-30). Qua thdng tin cac pho c6 thé dy doan hop chat AH2 c6 cau triic khung
olean-12-en va 4 gbc duong.

Phé HMBC (Hinh PL 121) caa hop chat AH2 xuét hién tin hiéu tuong tac giita
proton anomer on 4,76 (H-1', Glc-1) véi carbon C-3 (8¢ 89,3, aglycone), tuong tac
giita proton anomer &n 5,37 (H-1", Xyl) véi carbon C-2' (3¢ 77,1, Glc 1) x&c nhan géc

duong Xyl gan vao vi tri C-2' ciia goc duong Glc I, twong tac giira proton anomer
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5,22 ( H-1", Glc 11) va carbon C-3' (8¢ 84,8, Glc 1) xac nhan géc duong Glc 11 gan
vao carbon C-3' cua goc dudng Gle 1. Nhu vay, gbe duong ([Xyl (1—2)]-[Gle (1—3)]

Glc) lién két vé6i khung olean-12-en tai vi tri C-3. Bén canh d6, proton tai 81 6,22 (H-

1", Gle) twong tac vai carbon C-28 (8¢ 176,5) cho phép xac dinh gbe duong Gle 111

gan vao vj tri C-28 cua khung aglycone.

Két hop thdng tin cac pho va tai liéu tham khao [145], hop chat AH2 duogc xéac

dinh 1a araliasaponin 1V ¢6 cau tric nhu hinh 4.34.
Bang 4.23. Sé liéu phd caa hop chat AH2

aC8H HMBC Cosy
¢ *Bc | e | DEPT dang peak (J, Hz) | (H—C) (H—H)
1 38,8 38,6 CH> | 1,37 m/0,78 m 1,2
2 26,6 26,5 CH> |2,12m/1,75 m 3,2
3 89,2 | 89,3 CH |3,20dd (12,0, 4,0) 1’ 2
4 39,8 39,5 C
5 56,0 | 55,8 CH ]0,69d(12,0)
6 18,6 18,4 CH> |1,44m/1,28 m
7 33,1 32,4 CH2 | 1,78 m/1,70 m
8 40,0 39,7 C
9 48,1 47,9 CH |[156m 11
10 37,0 36,7 C
11 23,5 23,2 CHz |11,83m 12,11
12 1230 122,7 | CH |5,38t(3,5) 14,9 11
13 1442 | 1440 C
14 42,2 42,0 C
15 28,3 28,1 CH> |2,22m/1,13 m 15
16 23,9 23,5 CH2 |2,04m/1,92 m 16
17 47,1 46,9 C
18 41,8 41,6 CH |3,13dd (13,5, 3,5) 19
19 46,3 46,1 CH> | 1,70 m/1,20 m 18
20 30,8 30,6 C
21 34,1 33,8 CH2 | 1,30 m/1,05m 21, 22
22 32,8 33,0 CH2 |1,41m/1,28 m 21,22
23 27,9 21,7 CHs |1,21s 24, 4
24 16,6 16,3 CHs |1,01s 23,4
25 15,6 154 CHs; |0,80s
26 17,5 17,3 CHs |1,03s
27 26,2 25,9 CHs |1,22s
28 176,5 | 176,5 C
29 33,2 33,0 CHs |0,86s 20
30 23,7 | 236 | CHs |0,83s 20, 29

3-0-Glc-I
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1 105,0 | 1052 | CH |4,76d (7,5) 3 2'
2' 79,0 77,1 CH [4,64m 3,1
3 88,9 | 84,8 CH |4,28m 2'
4' 70,2 | 69,3 CH |4,78m

5' 778 | 75,8 CH |4,01lm 6'
6' 62,4 | 619 CH2 [430m 5'

Xyl

1" | 104,7 | 1046 | CH |537d(8,0) 2’ 2"
2" 76,3 | 75,0 CH |39m 1"

3" [ 794 ] 784 | CH [424m
4" [ 714 ] 711 | CH [414m

5" 67,3 | 66,7 CHz |4,18m/3,37 m 5"
Glc-II
1" 104,8 | 105,0 CH |[5,22d(8,0) 3 2"
2" 75,4 75,8 CH (394 m 1"
3" 78,6 | 79,0 CH [4,24m 4"
4™ 71,7 70,8 CH [(4,07m 3"
5" 78,7 | 78,6 CH [4,39m 6"
6" 62,7 | 62,1 CHz |4,18 m/4,08 m
Glc-Ill
1" 95,8 | 95,6 CH |6,22d(8,0) 28 2"
2" 742 | 73,8 CH [4,14m 1
3™ 79,0 | 77,9 CH [393m 4"
4" 71,3 71,3 CH [4,08m 3"
5™ 79,3 78,1 CH (414 m
6" 62,4 | 62,2 CHz | 4,40 m/4,16 m 6"

*S6 ligu pho 1°C NMR cua Araliasaponin 1V, pyridine-ds, 100 MHz [145].
aPo trong Pyridine-ds, °125 MHz, °500 MHz

4.3.3. Hop chdt AH3: Congmujingnoside B

Hop chat AH3 duoc phan lap dudi dang bot mau trang.

Pho khbi HR-ESI-MS cua hop chat AH3 xuat hién peak ion gia phan tir
[M+Na]* tai m/z 1259,6008 (Hinh PL 133) (tinh toan ly thuyét cho céng thic
CsoHo6027Na, m/z 1259,6037), MW = 1236, cho phép xac dinh cong thurc phan tu caa
hop chat 1a CseHgsO27.

Ph6 'H NMR (Hinh PL 126) cua hop chat AH3 xuat hién tin hiéu caa 07 nhém
methyl tai 61 1,21 (s, H-23), 1,02 (s, H-24), 0,80 (s, H-25), 1,03 (s, H-26), 1,21 (s, H-
27), 0,84 (s, H-29), va 0,83 (s, H-30), mot proton olefinic tai on 5,37 (t, J = 3,5 Hz,
H-12), tin hi¢u cua 5 proton anomer tai 6w 4,76 (d, J = 8,0 Hz, H-1"), 5,37 (d,J=7,0
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Hz, H-1"), 5,25 (d, J = 8,0 Hz, H-1"), 4,94 (d, J = 8,0 Hz, H-1"), va 6,16 (d, J = 8,0
Hz, H-1"") va tin hiéu cac nhém methine gdc dwong xuat hién trong ving 3-5 ppm.

Phé 13C NMR (Hinh PL 127) xuét hién tin hiéu caa 7 nhém methyl lan luot tai
dc 27,6, 16,3, 15,4, 17,3, 25,9, 32,9, va 23,5, tin hiéu cua hai carbon olefinic 6¢ 122,7
(C-12) va 144,0 (C-13), day la nhiing tin hiéu dic trung cho mot hop chat triterpene
cd khung olean-12-en. Trén phd HSQC, x&c nhan cac tin hiéu tuwong tac cua cac
proton gbc duong tai dn 4,76 (H-1', Glc 1), 5,37 (H-1", Xyl), 5,25 (H-1", Glc 11), 4,94
(H-1"", Glc 1), va 6,16 (H-1"", Glc 1V) lan luot g&n vao cac vi tri ¢ 105,2, 104,6,
104,9, 104,8, va 95,4.

OH

HOﬁO:Gf..'.”
HO oH O Clel OHGlc |
HO Ogo 0
HO o) '
OH 1 o. O 1
o
HOLS OH xyi

OH

Hoﬁozelf.,.',”
HO :)
o)

OH

Hinh 4.35. Cau tric hoa hoc va cac tuong tic HMBC chinh ctia hop chat AH3

Trén pho HMBC (Hinh PL 129) cua hop chat AH3, xuat hién tin hiéu twong
tac gitra proton anomer tai o 4,76 (H-1', Glc I) va carbon C-3 (6¢ 89,3), tuong tac
gitra proton tai 6n 5,37 (H-1", Xyl) va carbon C-2' (6c 77,1, Glc I), twong tac gitra
proton tai 4 5,25 (H-1", Glc I1) va carbon C-3' (6¢c 84,7, Glc I), twong tac gitra proton
tai 514,94 (H-1", Glc 111) va carbon C-6" (8¢ 69,0). Nhur vay, gbc duong [(Gle (1—6)
Glc (1—3)), Xyl (1—2)] Glc gan vao vj tri C-3 cia khung alycone. Pong thoi, xuat
hién tin hiéu tuong tac gitra proton anomer tai 646,16 (1H, d, J = 8,0 Hz, H-1"", Glc
1V) va carbon C-28 (3¢ 176,5) khang dinh c6 1 gdc dudng gan vao vj tri C-28.
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Tir thdng tin cac phd va so sanh véi hop chat da cong bd [7] b thé két luan
hop chat AH3 1a 3-O-([8-D-xylopyranosyl-(1—2)]-[3-D-glucopyranosyl-(1—6)--
D-glucopyranosyl-(1—3)]--D-glucopyranosyl) 28-0O-4-D-

glucopyranosyl ester con goi 12 congmujingnoside B. Cau triic cua hop chit AH3 nhu

oleanolic acid

hinh 4.35.

Bang 4.24. Sb liéu phd caa hop chat AH3

C | "dc | ?P§c | DEP | 2%y dang peak HMBC COSY
T (J, H2) (H—-C) (H—H)

1 39,2 | 38,6 | CH2 | 1,37 m/0,80 m 1,2

2 27,1 | 26,5 | CH2 | 2,12m/1,75 m 3,1

3 | 899 | 893 | CH |3,19dd (110, 4,0) 2 2

4 40,2 | 395 C

5 | 564 | 558 | CH |0,69d (12,0) 23, 24 6

6 190 | 184 | CH> | 1,44 m/1,28 m 56

7 336 | 32,3 | CH2 |1,83m/1,70 m 7

8 40,3 | 39,7 C

9 48,5 | 47,8 CH [155m 8,10, 6 11

10 | 37,4 | 36,8 C

11 | 242 | 23,2 | CH2 [1,83m 11,9, 12

12 | 122,3 | 122,7 | CH |5,371(3,5) 11

13 | 144,6 | 144,0 C

14 426 | 41,9 C

15 | 28,7 | 28,1 | CH2 |2,23m/1,12m 15

16 | 23,8 | 236 | CH2 |2,03m/1,90 m 16

17 475 | 46,9 C

18 | 42,1 | 415 | CH |3,13dd (135, 3,5) 19

19 46,7 | 46,1 | CH2 [1,70m/1,18 m 18 19, 18

20 | 31,2 | 305 C

21 | 344 | 338 | CH2 | 1,28 m/1,07 m 21,22

22 330 | 329 | CH2 |1,40m/1,28 m 21, 22

23 | 28,3 | 27,6 | CHs |1,21s 24,4,5

24 | 16,9 | 16,3 | CHs | 1,02s

25 | 16,1 | 154 | CHs [ 0,80s 10

26 179 | 17,3 | CHs | 1,03s 8,9

27 266 | 259 | CHs | 1,21s 14

28 | 177,0 | 176,5 C

29 | 336 | 329 | CHs [0,84s 20

30 | 24,1 | 235 | CHs [0,83s 20

3-0O-Glc |

1 [ 10531052 | CH |4,76d (8,0) 3 2

2' 795 | 77,1 CH |4,63m 3,1

3 85,3 | 84,7 CH |4,28m
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4 |1 701 ] 692 | CH [476m 2,3
5 | 789 | 776 | CH [402m
6 | 63,1 | 61,8 | CH2 (4,27 m

Xyl
1" | 105,7 | 104,6 | CH |5,37d(7,0) 2' 2"
2" | 756 | 781 | CH [3,95m
3" | 788 | 786 | CH [4,05m 4"
4" | 720 | 71,2 | CH |4,08m 3"
5" | 67,5 | 66,7 | CH2 |4,13m/3,37 m 1", 4" 2"

Glc Il
1" | 105,7 | 104,9 | CH |5,25d(8,0) 3 2"

2" | 76,6 | 750 | CH |3,93m
3" 1792 | 7182 | CH [4,05m

4" | 713 | 758 | CH [4,00m 5"
5" | 784 | 704 | CH |426m 4"
6" | 698 | 690 | CH2 |4,63m/427 m ", 1™, 1 6"
Glc 1l

1" 1105,7 | 1048 | CH |4,94d(8,0) 6", 3" 2"

2™ | 758 | 748 | CH |3,92m
3 |1 788 | 781 | CH [4,07m

4™ | 71,8 | 71,0 | CH |4,08m 5"
5™ | 77,7 | 779 | CH |3,85m 4"
6" | 62,8 | 62,2 | CH2 | 4,37 m/4,24 m 6"
Glc IV

1" 1 96,1 | 954 | CH |6,16d(8,0) 28 2"

2"" 74,4 | 73,5 CH [4,07m
3" | 78,8 | 75,8 CH |4,00m
4" 1 72,0 | 71,2 CH |4,08m
5" 76,7 | 78,0 CH [4,26m
6" | 62,9 | 62,3 | CH2 | 4,37 m/4,24 m 6""
*S4 ligu phd 13C NMR caa Congmujingnoside B, pyridine-ds, 125 MHz [7].
*Po trong Pyridine-ds, 125, °500 MHz

4.3.4. Hop chit AH4: 3-O-([p-D-xylopyranosyl-(1—2)J-[f-D-glucopyranosy-
(1—6)--D-glucopyranosyl-(1—3)]-f-D-arabinopyranosyl) oleanolic acid 28-O-4-

D-glucopyranosyl ester (Hop chit mdi)
Hop chit AH4 duogc phan lap dudi dang bot vo dinh hinh, mau tring.
Pho6 khéi HR-ESI-MS (Hinh 4.37) cua hop chat AH4 xuat hién peak ion gia
phan tir [M+Na]* tai m/z 1229,5934 (tinh toan ly thuyét cho cong thirc CssHeaO26Na
m/z 1229,5926), MW = 1206, vi vay cdng thac phan tir cia AH4 1a CsgHoaOxs.
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Hinh 4.36. Cau tric hoa hoc va cac tuong tic HMBC chinh ctia hop chat AH4

%103/ [* Sean (rt: 0.907-1.271 min, 23 scans) VHH_AH14.d

17 1229 5934
16
15
14
13
12
11

08
08
0.7
0.6
]
0.4
03
02

01 i

p Il-. N N T | | N N SN D S

960 950 1000 1020 1040 1060 | 1080 1100 1120 ‘]‘lt% 1160 ﬁ;&ﬂ ]‘-Z'Eﬂ 1%20 1240 1260 1280 1300 1320 1340 1360 13801400
unts vs. Mass-to-Charge {m'z)

Hinh 4.37. Phd HR-ESI-MS cua hop chat AH4
Ph6 'H NMR (Hinh 4.38) cta hop chat AH4 xac nhan tin hiéu cua 7 nhom
methyl tai 611,21 (s, H-23), 1,03 (s, H-24), 0,84 (s, H-25), 1,04 (s, H-26), 1,21 (s, H-
27), 0,84 (s, H-29), 0,84 (s, H-30). Tin hiéu cua mét proton olefinic xuét hién tai o4
5,38 (t, J = 3,5 Hz, H-12), tin hiéu cta 5 proton anomer tai on 4,72 (d, J = 8,0 Hz, H-
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1', Ara,), 5,33 (d, J = 7,0 Hz, H-1", Xyl), 5,21 (d, J = 8,0 Hz, H-1", Glc 1), 4,96 (d, J
= 8,0 Hz, H-1"", Glc 1), va 6,18 (d, J = 8,0 Hz, H-1"", Glc 111).

220 Z00 180 160 140 120 100 80O &0 40 20 ppm

Hinh 4.39. Ph6 3C NMR (125 MHz, Pyridine-ds) ctia hop chat AH4

Phd 8C NMR (Hinh 4.39) va phé DEPT (Hinh PL 137) cua hop chat AH4
Xuat hién tin hiéu cua 7 carbon methyl tai 5c 27,7 (C-23), 16,4 (C-24), 15,5 (C-25),
17,4 (C-26), 25,9 (C-27), 33,0 (C-29) va 23,5 (C-30), mot cap tin hiéu caa nhom
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olefinic dic trung cho khung triterpen olean-12-en xuét hién tai 8¢ 122,7 (C-12) va
144,0 (C-13). Tin hiéu caa mot carbon carboxyl xuat hién tai 8¢ 176,5. Tin hiéu cua
5 carbon anomer gdc dudng xuat hién tai 8¢ 105,4 (C-1', Ara), 104,9 (C-1", Xyl),
104,9 (C-1", Glc-1), 104,9 (C-1"", Glc-IT), va 8¢ 95,5 (C-1"", Glc-111).
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Hinh 4.40. Phé HMBC cua hop chat AH4
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Hinh 4.41. Phd HSQC cua hop chat AH4
Phan tich phd HMBC (Hinh 4.40) xuat hién tin hiéu twong tac giita proton
anomer cua goc dudng tai 814,72 (H-1', Ara) véi carbon C-3 (8¢ 89,1); twong tac gitra
proton anomer cua goc dudng tai 8u 5,33 (H-1", Xyl) véi carbon C-2' (8¢ 77,2, Ara),
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tuong tac gitra proton anomer cua goc duong tai du 5,21 (H-1", Glc-1) vai carbon C-
3' (8¢ 83,5, Ara) va tuong tac gitra proton anomer cua gc duong tai 8 4,96 (H-1"",
Glc I1) véi carbon C-6" (8¢ 69,1, Glc I). Nhu vay, goc duong ([Xyl (1—2)], [Gle-
(1—6) Glc (1—3)] Ara) gin vao khung aglycone tai vi tri C-3. Bén canh d6, xuét
hién tin hiéu twong tac giita proton anomer goc dudng tai du 6,18 (H-1"", Glc 111) véi
vi tri C-28 (8¢ 176,5) cho phép xac dinh c6 mot gde dudng gan vao vi tri C-28 cua
khung aglycone. Ngoai ra, 16p nudc caa dung dich sau thiy phan cua hop chat AH4
duoc tién hanh chim sic ky ban méng véi hé dung méi chloroform/acetic acid/nuéc
(6:7:1) cho thay tring khop véi cac duong chuan 1 L-arabinose (R = 0,6), D-glucose
(Rf = 0,55) va D-xylose (Rf = 0,63).

Pho HSQC (Hinh 4.41) xé4c nhan cac tin hiéu tuong tac gitta C4c proton va cac
carbon tuong ung.

Tir thong tin cac phd két hop so sanh so sanh ciu trdc cua cac hop chat gan
tuong tu c6 thé két luan cu trdc caa hop chit AH4 1a 3-O-([8-D-xylopyranosyl-
(1-2)]-[s-D-glucopyranoside-(1—6)-4-D-glucopyranosyl-(1—3)]-a-L-
arabinopyranosyl) oleanolic acid 28-O-4-D-glucopyranosyl ester, day 1a mét hop
chit saponin triterpen méi va ¢d ciu tric nhu hinh 4.36.

Bang 4.25. S6 liéu pho cua hop chat AH4

C | abgc | DEPT acdy HMBC HMBC COSY
dang peak (J, Hz) (H—C) (C—H) | (H—H)

1| 387 | CH2 |1,43m/0,88 m 3 1,2

2 | 26,6 | CH> |2,02m/1,80 m 1 1 2,3

3 | 891 | CH |3.20dd (115, 45) 1 2.1,23 2
24

4 | 39,6 C 23,24

5 | 558 | CH |073d(11,5) 6, 23, 24, 6
25

6 18,4 | CH; | 1,44 m/1,28 m 5 5 6,7,5

7 33,0 | CH2 [1,40m/1,28 m 6, 7

8 | 39,8 C 9, 25, 26

9 | 48,0 CH [158m 11, 25, 26, 25, 26 11

10, 8

10 | 36,9 C 9,5

11 | 23,3 | CH2 |1,85m/1,85m 9 9 9,12

12 1 122,7| CH |5,371t(3,5) 14,11, 18 18 11

13 | 144,0 C 18, 27

14 | 42,0 C 27

15| 28,1 | CHz |2,25m/1,13 m 15, 14 27 15, 16
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16 | 23,7 | CH; |[2,02m/1,91m 28 15, 16
17 | 46,9 C
18 | 41,6 CH |3,14dd (13,5, 4,5) 12,14, 28 12,19 19
19 | 46,2 | CH2 |1,70m/1,18 m 18 18, 19
20 | 30,6 C 19, 29, 30
21 | 339 | CH2 [1,28m/1,08 m 22 21, 22
22 | 324 | CH2 |1,84m/1,71 m 28 22,21
23| 27,7 | CHs |1,21s 3,24,4,5 24
24 | 16,4 | CHs |1,03s 23,4,5,3 23
25| 155 | CHs (0,845 10,9 9
26 | 17,4 | CHs | 1,045 8 9
27 | 259 | CHs |1,21s 13
28 | 176,5 C 22,16
29 | 33,0 | CH; |0,845s 21, 30 30
30 | 235 | CHs |0,845s 20 29
3-0O-Ara
1' | 1054 | CH |4,72d(7,0) 3 2' 2'
2' | 7723 | CH |4,61dd(9,0,7,0) 3,1 1" 1,3
3 18346 | CH (4,27 m 2,45 (R 4' 2
4" | 68,67 | CH [451m 2', 3 5'
5 16589 | CH, |4,14m 1'
3,67 d(11,0)
Xyl
1" 11049 | CH |5,33d(7,5) 2.5 2" 2"
2" | 75,70 | CH [3,95m 1" 3" 1", 3"
3" | 78,6 CH [4,07m 4"
4" | 711 CH [414m
5" | 66,9 | CH2 |4,19dd (9,0, 2,0) 1", 4" 5"
3,39 m
Glc |
1" 11049 | CH |5,21d(7,5) 3, 3" 2" 2"
2" | 74,9 CH |3,96m 1, 3™ 1
3" | 78,2 CH [419m
4" | 70,6 CH [4,28m 3", 5™
5" | 78,2 CH |3,89ddd(9,5,5,5 2,5)
6" | 69,11 | CH> |4,66d(9,5) /4,28 m 5™, 3", 1™ 1, 4™ 6"
Glc 1l
1" 11049 | CH |4,96d (8,0) 6™, 2" 2"
2" | 74,9 CH 394 m 1
3" | 78,3 CH |419m 4"
4" | 71,3 CH [411m
5" | 77,7 CH [414m 5"
6" | 62,3 4,42 dd (9,5, 2,5)
4,25 m
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Glc I
1" 955 | CH |6,18d(8,0) 28 2"
2"" | 73,6 CH [4,09m 4™ i
3" 75,0 | CH |3,95m 2", 4™
4" 71,3 CH [411m
5" 78,0 | CH |3,82ddd(9,5,5,5 2,5) 4m"
6" | 62,4 | CH2 |4,40dd (9,5, 2,5) 4"" 6"
425m
%Po trong Pyridine-d5, *125 MHz, °500 MHz.
Bang 4.26. So sanh sé liéu phd hop chat AH4
C Hop chit AH4 Congmujingno Avralia saponin I11 [17]
-side B [7]
oc | OH dc dc OH

1 | 38,7 |1,43m/0,88 m 39,2 38,8

2 | 26,6 |2,02m/1,80m 27,1 27,1

3 | 89,1 |3,20dd (11,5, 4,5) 89,9 88,7 |3,34dd (11,5, 4,0)
4 | 39,6 40,2 39,6

5 | 558 |0,73d (11,5) 56,4 55,9

6 | 184 |1,44m/1,28 m 19,0 18,5

7 | 33,0 | 1,40 m/1,28 m 33,6 33,2

8 | 39,8 40,3 40,1

9 | 48,0 [1,58m 48,5 49,1

10 | 36,9 37,4 37,0

11 | 23,3 [1,85m/1,85m 24,2 23,8

12 | 122,7 | 5,371t (3,5) 122,3 122,7 | 5,59 br s

13 | 144,0 144,6 1444

14 | 42,0 42,6 42,1

15| 28,1 |2,25m/1,13 m 28,7 36,1

16 | 23,7 [2,02m/1,91 m 23,8 74,5

17 | 46,9 47,5 49,1

18 | 41,6 |3,14dd (13,5, 4,5) 42,1 41,2 |3,51dd (14,0, 4,0)
19 | 46,2 | 1,70 m/1,18 m 46,7 47,1

20 | 30,6 |- 31,2 30,8

21 | 33,9 | 1,28 m/1,08 m 34,4 33,4

22 | 324 [1,84m/1,71 m 33,0 32,2

23 | 27,7 | 1,215 28,3 28,0 | 1,285

24 | 16,4 | 1,03s 16,9 16,9 [ 0,97s

25| 155 0,845 16,1 15,7 10,885

26 | 17,4 | 1,04s 17,9 175 | 1,12s

27 | 259 |1,21s 26,6 27,2 | 1,83s

28 | 176,5 | - 177,0 175,9

29 | 33,0 {0,845 33,6 33,2 | 0,985

30 | 23,5 |0,84s 24,1 24,5 |1,02s
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3-0O-Ara Glc Ara

1' | 105,4 | 4,72d (7,0) 105,3 107,4 | 4,7d (7,5)

2" | 77,2 |4,61dd (9,0, 7,0) 79,5 71,9 |455m

3| 835 (427 m 85,3 83,3 | 4,20

4" | 68,7 |451m 70,1 69,4 | 4,36

5 | 659 (4,14 m 78,9 67,1 |3,69dd (11,5, 2,5)
3,67 d(11,0)

6’ 63,1

Xyl Xyl Xyl

1" | 104,9 | 5,33 d (7,5) 105,7 105,7 | 5,39 d (8,0)

2" | 75,7 13,95m 75,6 743 4,14 m

3" | 78,6 [4,07m 78,8 88,3 (4,21 m

4" | 71,1 4,14 m 72,0 69,6 |4,11m

5" | 66,9 |4,19dd (9,0, 2,0), 67,5 78,2 1391 m
3,39 m

6’ 62,1 | 4,51 m

Glc | Glc Glc

1" | 104,9 | 5,21d (7,5) 105,9 105,9 | 5,28 d (8,0)

2" | 74,9 3,96 m 76,6 75,6 4,18 m

3" | 78,2 |4,19m 79,2 78,1 | 4,23 m

4" | 70,6 |4,28m 71,3 715 4,17 m

5" | 78,2 |3,89ddd (9,5, 5,5,2,5) 78,4 794 | 4,01l m

6" | 69,1 |4,66d(9,5)/4,28 m 69,8 62,2 | 4,45m

Glc 1l Glc Glc

1" | 104,9 | 4,96 d (8,0) 104,8

2" | 749 13,94 m 74,8

3" 78,3 4,19 m 78,1

4" 71,3 |4,11m 71,0

5™ 77,7 14,14 m 77,9

6" | 62,3 |4,42dd (9,5, 2,5) 62,2
4.25m

Glc I Glc Glc

1" | 95,5 |6,18d (8,0) 96,1 95,8 |6,32d(8,0)

2" 73,6 4,09 m 74,4 740 | 4,15m

3" 75,0 [3,95m 78,8 78,3 14,25 m

4" 71,3 |4,11lm 72,0 70,9 4,30 m

5" | 78,0 |3,82ddd(9,5,5,5,25) 76,7 78,1 4,02 m

6" | 62,4 |4,40dd (9,5, 2,5) 62,9 62,5 (4,32 m
425 m

4.3.5. Hop chdt AH5: Quercetin
Hop chat AH5 duoc phan lap duéi dang bot mau vang tuoi.
Phé khdi ESI-MS cua hop chat AH5 xuét hién peak ion gia phan tir [M-H] tai
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m/z 300,9 (Hinh PL 146) va [M+H]* tai m/z 303,8 (Hinh PL 147), vay khéi luong
phan tir cua hop chat 1A MW = 302, phu hop véi cong thic phan tir C1sH1007.

Ph6 'H NMR (Hinh PL 143), xuat hién tin hiéu caa 5 proton caa ving thom.
Trong do, cé 3 tin hiéu proton cua mot vong thom B tai o1 7,75 (1H, d, J = 2,0 Hz,
H-2", 7,65 (2H, dd, J = 8,5, 2,0 Hz, H-6") va 6,91 (1H, d, J = 8,5 Hz, H-5') va hai
proton cua vong thom A & vi tri 6+ 6,20 (1H, d, J =2,0 Hz, H-6) va 6,41 (1H, d, J =
2,0 Hz, H-8).

Hinh 4.42. C4u trdc hoa hoc cua hop chat AH5

Ph6 13C NMR (Hinh PL 144) két hop phé DEPT (Hinh PL 145) cho thay tin
hiéu cta 15 carbon dic trung cho khung flavonol bao gém 5 carbon methine va 10
carbon khong lién két hydro (5 carbon lién két véi nhoém hydroxyl, 2 carbon bac ba
lién két voi oxygen, 2 carbon bac bbn va 1 carbon carbonyl tai 5c 177,3).

Tir s6 liéu ciia cac pho, két hop véi dir lieu cong bd [146], cd thé khang dinh
hop chat AH5 1a quercetin nhu hinh 4.42.

4.3.6. Hop chdt AH6: Apigenin 7-O-g-glucoside

Hop chat AH6 duoc phan lap duéi dang bot mau vang tuoi.

Ph6 khéi ESI-MS (Hinh PL 153) cua hop chit AH6 xuat hién peak ion gia
phan tir [M-H]" tai m/z 430,9, vay khdi luong phan tir caa hop chat 1a MW = 432 pha
hop vai cong thic phan tir C21H20010.

Phd 'H NMR (Hinh PL 148) x4ac nhan tin hiéu ctia peak dbi ctia proton nhan
thom B ¢6 tinh ddi xang tai vi tri 847,96 (2H, d, J = 8,5 Hz) va 6,96 (2H, d, J=8,5
Hz) va hai proton cua nhan thom A tai on 6,45 (1H, d, J = 2,0 Hz), 6+ 6,84 (1H, d, J
= 2,0 Hz) va tin hiéu cia mot peak don tai 8n 6,86 (1H, s). Ngoai ra, xuat hién tin
hiéu hai nhom OH tai 61 12,96 va 10,48 va trong vung tin hiéu tir 61 3,49 - 3,17 ppm
x&c nhan tin hiéu cia céc proton cua cac nhom methine gc duong va mot proton
anomer tai én 5,07 (d, J = 7,5 Hz).

Ph6 3C NMR (Hinh PL 149) két hop phd DEPT (Hinh PL 150) cho thay hop
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chat AH6 c6 21 carbon bao gom 12 carbon methine, 1 carbon hydroxylmethylen (5c
60,61), 8 carbon khéng lién két hydro (2 carbon vong thom lién két véi nhém
hydroxyl, 2 carbon bac bbn, 3 carbon bac ba lién két vai oxygen va 1 carbon carbonyl
tai 8¢ 182,0). Két hop phd cong huang tir hat nhan 2 chiéu HSQC va HMBC (Hinh

PL 151) cho thay AH6 thudc nhém flavone va la dan xuét caa apigenin.

Hinh 4.43. C4u trdc hoa hoc cua hop chat AH6

Phé HSQC (Hinh PL 152) xac dinh proton anomer tai 84 5,07 (1H, d, J=7,5
Hz) tuong tac vai carbon C-1" (8¢ 99,9). Mit khéc, pho *C NMR két hop pho DEPT
xé&c nhan tin hiéu caa mot goc duong glucose gom cac nhom methine tai 8¢ 73,1 (C-
2", 77,2 (C-3"), 69,6 (C-4"), 76,4 (C-5"), va 1 nhém methylen tai 5c 60,61 (C-6").
Pong thoi, trén phé HMBC xuat hién tin hiéu twong tac giira proton anomer tai oy
5,07 véi carbon C-7 (8¢ 163,0), nén gc dudng gan vao vi tri carbon C-7 cia khung
flavone va voi hang so twong tac J = 7,5 Hz nén gbc duong co6 cau hinh p.

Tir cac dir liéu vé pho va két hop vai tai lieu tham khao [147], két luan chat
AHBG la apigenin 7-0--D-glucopyranoside, cau tric hop chat nhu hinh 4.43.
437. Hep chdt AH7:  Quercetin-3-O-8-D-glucopyranosyl-7-O-a-L-
rhampyranoside

Hop chat AH7 phan lap dudi dang bot mau vang.

Phé khdi ESI-MS xuat hién peak ion gia phan ta [M+H]* tai m/z 611 (Hinh PL
159), khéi lugng cua hop chat 1a MW = 610, pht hop véi cong thac phan tar 1a
C27H3001s.

Phan tich cac pho caa hop chat AH7 cho thiy day 1a dan xuat caa quercetin.
Pho 'H NMR (Hinh PL 154) xuat hién tin hiéu ciia 2 proton vong thom A dang AX
tai [on 6,79 (d, J = 2,0 Hz, H-8) va 6,50 (d, J = 2,0 Hz, H-6)] va 3 proton cua mot
vong thom B dang ABX [84 7,86 (d, J = 2,5 Hz, H-2"), 7,65 (dd, J = 8,5, 2,5 Hz, H-
6") va 6,90 (d, J = 8,5 Hz, H-5")], d6ng thoi, xuat hién tin hiéu caa hai proton anomer
tai &n 5,59 (d, J = 1,5 Hz, H-1") va 5,25 (d, J = 8,0 Hz, H-1").
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Phé 3C NMR (Hinh PL 155) két hop phé DEPT (Hinh PL 156) caa hop chat
AH7 xé4c nhan su ¢ mit cia 27 carbon trong d6 bao gdbm: 5 carbon methine vong
thom, 10 carbon oxymethine, 2 carbon bac bbn, 3 carbon vong thom lién két Voi
nhém hydroxyl, 4 carbon bac ba lién két vai oxygen, 1 carbon hydroxymethylene, 1
carbon methyl, va 1 carbon carbonyl tai 6¢c 179,8 . Tin hiéu proton anomer cia hai
gdc duong dn 5,59 (H-1") va 5,25 (H-1"). lan luot tuwong tac véi tin hiéu carbon
anomer tai 5c 99,9 (C-1") va 105,0 (C-1") trén phé HSQC, dong thoi véi hang sb
tuong tac 1,5 Hz va 8,0 Hz c6 thé xac dinh cau hinh cua hai goc duong 12 « va . Dua
trén thong tin phd *H NMR va *C NMR c6 thé du doan hop chat AH7 cé cau tric

aglycone 1a quercetin va hai gbc duong.

OH
Hinh 4.44. Cau trdc hoa hoc caa hop chat AH7
Phé HMBC (Hinh PL 157) caa hop chat AH7, xuat hién tin hiéu tuong tac cua
proton anomer tai 61 5,25 (H-1", Glc) vai carbon C-3 (8¢ 136,0) cua khung alycone
va proton anomer tai 84 5,59 (H-1"", Rha) véi carbon C-7 (8¢ 163,7), diéu d6 chitng

t6 géc duong glucopyranosyl gan vao vi tri C-3 va gdc duong rhamnopyranosyl gan
vao vi tri C-7 cua khung aglycone.

Tir thdng tin cac phd két hop so sanh dit liéu cong bd [148], két luan hop chat
AH7 la quercetin-3-O-4-D-glucopyranosyl-7-O-a-L-rhamnopyranoside ¢6 cau tric
nhu hinh 4.44,

4.3.8. Hop chdt AHS: Rutin

Hop chat AH8 phan lap duoc ¢ dang bot mau vang.

Pho khéi ESI-MS cua hop chat AH8 xuat hién peak ion phan tir [M-H]- tai m/z
= 609,1 (Hinh PL 165) va [M+H]* tai m/z = 611,0 (Hinh PL 166), vay khdi luong
phan tir la MW = 610, phu hop véi cong thirc phan tir Co7H3001s.

Phan tich phé cua AHS ciing cho thdy ddy 1a dan xuat cta quercetin va hai géc
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duong tuy nhién diém khéc biét so véi hop chat AH7 nam & vi tri géc duong. Tin
hiéu caa 2 proton anomer xuat hién tai 845,13 (d, J = 7,5 Hz) va 4,54 (d, J = 1,0 Hz).
Pong thoi, trén phd 3C NMR (Hinh PL 160) va phé DEPT (Hinh PL 161) x4c dinh
su c6 mit caa 27 carbon bao gém: 15 carbon methine, 9 carbon khong lién két hydro,
1 carbon carbonyl (6¢c 179,4), 1 carbon hydroxymethylene (dc 68,6) va 1 carbon
methyl (8¢ 17,9), cho thay thanh phan gbc duong bao gom 1 don vi dudng
glucopyranosyl va 1 don vi dudng rhamnopyranosyl twong tw AH7. Tuy nhién, phd
HMBC (Hinh PL 163) xu4t hién tin hiéu twong tac gitta proton anomer tai 8y 5,13
(H-1", Glc) vai carbon C-3 (8¢ 135,6); tuwong tac gitra proton anomer tai 1 4,54 (H-
1", Rha) voi céc carbon C-6" (3¢ 68,6), C-5" (8¢ 69,7), C-3" (8¢ 72,3) khang dinh
rang gbc duong glucopyranosyl gan vao vi tri C-3 va goc duong rhamnopyranosyl
Vi vi tri C-6" cua goc duong glucopyranosyl.

Sau khi téng hop céc s6 liéu pho va so sanh vai sb liéu phd 3C NMR (125
MHz) cong bé [149], hop chat AH8 dugc xac dinh 1a rutin, ¢6 cau tric hda hoc nhu
hinh 4.45.

HC/, O (o)
™ ’ Y OH
., OH
HO /OH

OH
Hinh 4.45. Cau trdc hoa hoc cta hop chit AH8
4.3.9. Hop chat AH9: Methyl 3,4-dihydroxybenzoate

Hop chat AH9 duoc phan lap duéi dang taa, mau nau.

Phé khéi ESI-MS do & ché d6 positive xuat hién tin hiéu peak ion gia phan tir
[M+H]* tai m/z 169,0 (Hinh PL 172), khéi lugng phan tir cua hop chat 1a MW = 168,
phu hop vai cong thace phéan tir [a CgHgOa.

Ph6 *H NMR (Hinh PL 167) ctia hop chat AH9 xuét hién tin hiéu caa 3 proton
cua mot vong thom véi dang ABX [5n 7,44 (1H, d, J = 2,0 Hz, H-2), 7,43 (1H, dd, J
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= 8,0, 2,0 Hz, H-6), 6,81 (1H, d, J = 8,0 Hz, H-5)] va mot nhdm methoxy tai 6+ 3,84

(3H, s, OCHy).
HO CH
@ 7 O/ 3
HO

Hinh 4.46. C4u trdc hoa hoc caa hop chat AH9

Ph6 3C NMR (Hinh PL 168) va phé DEPT (Hinh PL 169) caa hop chat AH9
xé&c nhan tin hiéu cua 8 carbon trong d6 bao gdm 1 carbon carbonyl tai ¢ 168,9, hai
carbon gan véi nhém hydroxyl trong vong thom 8¢ 146,2 va 151,7, ba carbon methine
8¢ 123,6, 117,4, va 115,9, mot carbon bac bon 8¢ 122,6 va mot carbon methoxy tai
8¢ 52,2. Dya trén thong tin cac phd va tai liéu tham khao [150] c6 thé két luan hop
chat AH9 la methyl 3,4-dihydroxybenzoate c6 cau trac nhu hinh 4.46.
4.3.10. Hop chdt AH10: Methyl caffeate

Hop chat AH10 duoc phan lap dudi dang bot, mau trang.

Phé khdi ESI-MS cua hop chat AH10 do ¢ ché do positive xuat hién tin hiéu
peak ion gia phan tir [M+H]* tai m/z 195,0 (Hinh PL 178), khdi lwong phan tir cua
hop chat 13 MW = 194, phi hop véi ¢ng thirc phan tir 1a C1oH100a.

HO

HO
Hinh 4.47. CAu tric hda hoc cua hop chat AH10

Phé 'H NMR (Hinh PL 171) caa hop chat AH10 xuat hién tin hiéu cua cac
proton trong vung thom [dn 7,05 (1H, d, J = 2,0 Hz, H-2), 6,95 (1H, d, J = 8,0, 2,0
Hz, H-6), 6,79 (1H, d, J = 8,0 Hz, H-5)], mét cap proton olefinic tai [6n 7,55 (1H, d,
J=16,0 Hz, H-7), 6,26 (1H, d, J = 16,0 Hz, H-8)] va tin hiéu caa mot nhdm methoxy
tai 6u 3,77 (3H, s, OCH3).

Ph6 3C NMR (Hinh PL 174) va phé DEPT (Hinh PL 175) cua hop chat AH10
Xuat hién tin hiéu caa 10 carbon trong d6 bao gdm 5 carbon methine, 2 carbon vong
thom lién két vi nhom hydroxyl, 1 carbon bac bon, 1 nhém carbonyl va 1 carbon

methoxy.
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Phé HMBC (Hinh PL 176) xac nhan tin hiéu twong tac giira dn 7,55 (H-1') va
céac carbon C-2' (d¢c 114,9), C-1 (3¢ 127,7), C-2 (8¢ 115,2), C-3' (dc 168,9) va tuong
tac gitra proton tai 61 6,26 (H-2") véi cac carbon C-1 (8¢ 127,7), C-3' (8¢ 168,9). Tin
hiéu twong tac gitra proton tai én 3,77 (3H, s, OCH3) véi carbon C-3' (6¢ 168,9) cho
phép xac dinh vi tri két néi gitta nhdm methoxy va vj tri C-3'.

Tur théng tin cac phd va tai liéu tham khao [151], c6 thé két luan hop chat
AH10 1a methyl caffeate nhu hinh 4.47.

4.3.11. Hop chat AH11: Acid caffeic

Hop chat AH11 duoc phan lap duédi dang chat ran, mau trang.

Phé khéi ESI-MS cua hop chat AH11 do ¢ ché d6 negative xuét hién tin hiéu
peak ion gia phan tar [M+H] tai m/z 179,1 (Hinh PL 181), khéi luong phan tir cua
hop chét 1a MW = 180, phu hop vai céng thirc phan tir 1a CoHgOa.

Pho 'H NMR (Hinh PL179) cua hop chat AH11 xac nhan tin hiéu tuong tac
ciia mot vong benzen bi thé 3 vi tri 1,3,4 vai c4c proton tai 81 7,04 (1H, d, J = 2,0 Hz,
H-2), 6,98 (1H, dd, J = 8,0, 2,0 Hz, H-6), va 6,75 (1H, d, J = 8,0 Hz, H-5), mét cap
tin hiéu caa nhom olefinic tai o1 7,45 (1H, d, J = 16,0 Hz, H-1") va 6,23 (1H, d, J =
16,0 Hz, H-2").

Hinh 4.48. Cau trdc hoa hoc caa hop chat AH11

Phé 3C NMR (Hinh PL 180) xuét hién tin hiéu cua 5 carbon methine, 2 carbon
vong thom lién két véi nhdm hydroxyl, 1 carbon bac bon va 1 carbon carbonyl tai 8¢
166,2.

Tr thong tin cac pho, két hop so sanh tai liéu tham khao [152] hop chat AH11
duoc xac dinh la acid caffeic nhu hinh 4.48.
4.3.12. Hop chdt AH12: 2-Hydroxy-4-methoxybenzoic acid

Ph6 'H NMR (Hinh PL 182) ciia hop chat AH12 xuat hién tin hiéu caa 3 proton
trong viing thom tai 8n 7,41 (1H, t, J = 8,5 Hz, H-6), 81 6,61 (1H, d, J =1,0 Hz, H-3),
on 6,61 (1H, dt, J = 7,5, 1,0 Hz, H-5) va tin hiéu cia mot nhom methoxy tai on 3,98
(3H, s, OCHs). Ph4 3C NMR (Hinh PL 183) két hop phd DEPT (Hinh PL 184) cua

hop chat AH12 xac nhan tin hiéu caa 8 carbon gom 3 carbon methine vong thom, 3
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carbon vong thom khéng lién két hydro, 1 carbon carbonyl tai 8¢ 172,9, va 1 carbon

methoxy.

Hinh 4.49. C4u tric hda hoc cua hop chat AH12

Phé hai chiéu HMBC (Hinh PL 186) cua hop chét xuat hién tin hiéu twong tac
gitra proton H-6 (3w 7,41) véi cac carbon lan can C-1 (8¢ 104,0), C-2 (6¢ 164,3), C-
3 (6c 103,1), C-4 (8¢ 161,0), C-5 (8¢ 111,6), twong tac gitra cac proton H-5, H-3 (dH
6,61) Vi cac carbon C-1 (5c 104,0), C-2 (8¢ 164,3), C-3 (¢ 103,1), C-4 (3¢ 161,0),
C-6 (8¢ 136,3), C-1' (d¢c 172,9), tuong tac gitta nhom methoxy tai 6+ 3,98 va carbon
C-4 (8¢ 161,0) cho phép xac nhan nhém methoxy gan vao vi tri C-4.

Tr thdng tin cac pho két hop so sanh tai liéu tham khao [153] thé két luan hop
chat 1a 2-hydroxy-4-methoxybenzoic acid c6 cong thitc phan tir CsHsO4 va ¢ cong
thirc cau tao nhu hinh 4.49.

4.3.13. Hop chdt AH13: Methyl a-L-rhamnopyranoside

OH

HO, - OH

1 5
0 0 "ICH,

b
Hinh 4.50. CAu trdc hda hoc cua hop chat AH13

Ph6 'H NMR (Hinh PL 187) caa hop chat AH13 xuat hién tin hiéu cua céc tin
hiéu dic trung cua gbc dudong rhamnopyranoside, véi proton anomer tai 8u 4,58 (d, J
= 1,5 Hz, H-1), hang s6 tuong tac nhé diéu d6 cho thay gbc dudng & cau hinh a, cac
nhoém methine géc dudng xuat hién tai 84 3,80 (1H, dd, J = 3,0, 1,5 Hz), 3,63 (1H,
dd, J=9,5, 3,0 Hz), 3,39 (1H, d, J = 9,5 Hz), 3,56 (1H, m), 3,67 (3H, s), tin hiéu cua
mot nhom methoxy tai 61 1,29 (3H, d, J = 6,0 Hz).

Phd 13C NMR (Hinh PL 188) két hop phd DEPT (Hinh PL 189) cuia hop chat
AH13 xuat hién tin hiéu cia 7 carbon trong d6 bao gdm 5 carbon oxymethine, 1
carbon methyl va 1 carbon methoxy. Tin hiéu cia géc duong rhamnoside xuat hién

tai 8¢ 102,8 (C-1), 72,1 (C-2), 72,4 (C-3), 73,9 (C-4), 69,6 (C-5), 18,0 (C-6), nhém
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methoxy xuat hién tai 8¢ 55,1 (OCHs3).

Két hop thong tin cac pho va tai liéu tham khao [154] c6 thé két luan hop chit
AH13 12 methyl a-L-rhamnopyranoside v&i cong thirc phan tir A C7H140s va cau triic
nhu hinh 4.50.

4.3.14. Hop chdt AH14: Methyl a-D-glucopyranoside

HO O—CH,
Hinh 4.51. Cau trdc hoa hoc caa hop chat AH14

Phé 'H NMR (Hinh PL 191) xuét hién tin hiéu dic trung cta goc duong
glucopyranoside véi proton anomer tai 61 4,70 (1H, d, J = 4,0 Hz, H-1) va tin higu
cua cac nhém methine tai 3,41 (1H, dd, J = 9,5, 3,5 Hz, H-2), 3,64 (1H, dd, J = 9,5,
9,5 Hz, H-3), 3,31 (1H, dd, J = 9,5, 9,5 Hz, H-4), 3,55 (1H, ddd, J = 9,5, 5,5, 2,5 Hz,
H-5), 3,83 (1H, dd, J = 12,0, 2,0 H,-6), 3,83 (1H, dd, J = 12,0, 5,5, Hp-6), va tin hiéu
cua 1 nhom methoxy tai én 3,42 (3H, s, OCHy).

Pho6 3C NMR (Hinh PL 192) va phé DEPT (Hinh PL 193) xuét hién tin hiéu
7 carbon trong d6 gdm 5 carbon methine, 1 carbon methyl va 1 carbon methoxy, tin
hiéu cua gdc duong xuat hién tai 8¢ 101,2 (C-1), 71,8 (C-2), 73,5 (C-3), 73,5 (C-4),
75,1 (C-5), 62,7 (C-6) va nhdém methoxy tai 6c 55,6 (OCH3).

Tir thdng tin cac pho va tai liéu tham khao [155] két luan hop chat AH14 1a
methyl a-D-glucopyranoside véi cong thirc phan tir C7H140s, Ciu triic nhu hinh 4.51.
4.4. Két qua thir hoat tinh gay dc té bao caa loai A. hiepiana

Bang 4.27. Gia tri % té bao song sot khi thir cao chiét MeOH loai A. hiepiana

o Nong @9 | Té bao song sot (%)
K?/ng:fu mﬁgu Dong té bao Két luan
(ng/mL) Hep-G2 RD
DMSO 100,0+0,0 | 100,0+0,0
Chiing (+) 5 00+00 | 1,3+0,1 Duong tinh
AH 40 99,4+0,9 | 965+0,7 | Am tinh véi 2 dong té bao

Chung (+): Ellipticine
Dich chiét MeOH cua 4 loai A. hiepiana khong cé hoat tinh gdy doc té bao

trén ca hai dong té bao ung thu HepG2 va RD. Tién hanh thir gay doc té bao trén céac
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dong ung thu HepG2, LU-1, RD va HeLa ddi véi cac hop chat saponin phan lap tir 14
cay A. hiepiana cho thay chi c6 hop chat AH1 c6 biéu hién hoat tinh gay doc té bao
d6i voi dong Hel a tai ndng d6 thir nghiém véi gia tri 1Cso 1a 13,19 pM.
Bang 4.28. Hoat tinh gy doc té bao ung thu cua mot sé hop chat

. .. |Nong dd Dong té bao/Gia tri CS (%)
| R | e HepG2 LU-1 RD Hel-a
mau (ug/mL) ep -
DMSO - 100 100 100
Chang (+) 5 1,25+0,3 1,87+0,2 0
1 AH1 10 53,65+0,27 | 61,30+1,18 45,85+1,71
2 AH2 10 99,45+0,43 | 99,53+0,27 99,63+0,24
3 AH3 10 98,22+1,10 | 97,96+1,38 99,57+0,16
4 AH4 10 99,71+0,16 | 98,32+0,76 98,90+0,61
5 AH15 5 98,75+0,68 | 99,69+0,3 | 96,28+2,30
Bang 4.29. Gia tri 1Cso ctia mau co hoat tinh
TT KH miu Gia tri 1Csp (UM)/Dong té bao HelL a
Doi chiing (+) 0,85
1 AH1 13,19

Chuang (+): Ellipticine
4.5. Tong hop cac két qua nghién cieu
Tir 14 hai loai A. dasyphylla va A. hiepinana da phan lap duoc 35 hop chét, chii
yéu thudc cac 16p chat triterpenoid, flavonoid, lignan, phenolic va sterol.

Bang 4.30. Tong hop két qua phan 14ap cac hop chat tir hai loai nghién ciu

Ky hiéu | Tén hop chit | CAu tric
C4c hop chit triterpene
AD1=AH17 Acid ursolic ¥
AD2 3-0--D-glucopyranosyl '
(1—3)-a-L-
arabinopyranosyl ursolic
acid
AD3=AH16 Matesaponin 1
AD4b 3-O-<_x-L-a_rabinopyranosyI ADL: Ri= H. Ry = H
ursolic acid AD2: Ri= Gl (1—3) Ara, R;= H
AD5b Ursolic acid 28-O-p-D- AD3: Ri= Glc (1—3) Ara, Rz = Glc
glucopyranosyl ester AD4b: Ri= Ara, R,=H
AD6b Araliasaponin V1II ADSb: Ri=H, R, = Glc
AD6b: R;= [Xyl (1—2), Glc (1—-3)]
Ara, R = Glc
AD4a 3-0-a-L-arabinopyranosyl
oleanolic acid
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ADb5a Oleanolic acid 28-0O-4-D-
glucopyranosyl ester
AD6a Elatoside F
AD7 Elatoside E
AD8 Acutside A
AH1 3- O-p-D-glucopyranosyl-
(13)-0-0-L- AD4a; Ry = Ara, R,= H
arabinopyranosyl olean- | Apsa: R, = H, R,= Glc
12-en-28-oic acid AD6a: R = [Xyl (1—2), Glc (1—-3)]
AH2 Avraliasaponin 1V Ara, R2 = Glc
AH3 Congmujingnoside B ADT: il = éXyl Ig1—>2), Gle (1-3)]
ra, R2 =
AH4 - 3-O-([f-D-xylopyranosyl- | \ng. o = Gl (12) Gle, Ro= H
(Hop chat méi) (1-2)]-[5-D- AH1: Ri= Glc (1—3) Ara, Ro = Glc
glucopyranosyl (1—6)-- | AH2: Ri= [(Xyl (1-2)), (Glc
D-glucopyranosyl- (1-3)] Glc, R2=Glc
(1—-3)]-a-L- AH3: )I?llz 1[Gl; (1G_1)6)RG10G(|}:—)3)’
. — C =
arabinopyranosyl) AH4: R};:( [Xyl)](1—>,2),2Glc—(1—>6)
oleanolic acid 28-O-4-D- Gle (1—3)] Ara, Ro = Glc
glucopyranosyl ester
AD9 Oleanderolide 25 P
(Lan dau phan lap
tu chi Aralia)
AD10 3-O-(p-D-glucopyranosyl
(Hop chdt méi) (1-3)-a-L-
arabinopyranosyl)  12a- RO
hydroxyolean-280,13- Y
olide AD9: R=H
AD10: R=Glc (1—3) Ara
Cac hop chat flavonoid
AD11=AH18 Kaempferol
AD12 (Lan dau | Hispidulin
phan lap tu chi
Aralia)
AD13 Eupafolin
(Lan dau phan lap AD11:R —O(H)H OR =H, Rs= OH, Rs=
tir chi Aralia) “HReon
AD14=AH20 Kaempferol-7-O-a-L- AD12:R;= OH, R,= OCHs, Rs= H,
rhamnopyranoside Rs=H, Rs= OH
AD15=AH15 Kaempferitrin AD13: IEF 8I:|, FF§2: gﬁHa, Rs=H,
ADI6=AHIL9 — | Kaempferol 30D \pis: res O-R,ha,s R,= H, Rs= OH,
(Lan dau phan lap | glucopyranosyl-7-O-a-L- R.= H. Re= OH
tu chi Aralia) rhamnopyranoside AD15: R;= O-Rha, R,= H, Rs= O-
AH5 Quercetin Rha, Rs= H, Rs= OH
AH6 (Lan dau phan | Apigenin 7-O-g-glucoside | AD16: Ri= O-Rha, R:= H, Rs= O-

lap tu chi Aralia)

AH7

Quercetin-3-0-4-D-
glucopyranosyl-7-O-a-L-
rhampyranoside

Glc, Rs= H, Rs= OH

AH5: Ri= OH, R,= H, R3= OH, R4=
OH, Rs= OH

AH6: R1= O-Glc, R.=H, Rs= H, Rs=
H, Rs= OH
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AHS (Lan dau phan | Rutin AHT: Ri= O-Rha, Ro= H, Rs= O-Gilc,
lap tir chi Aralia) Rs= OH, Rs= OH
AHS8: Ri= O-Rha, R;= H, Rs= O- Glc
] (6—1)Rha, Rs= OH, Rs= OH
Hop chat lignan
AD17 4-O-Methyl N
(Hop chat mari) burseneolignan %
\
|
Hop chét vong thom
AH9 Methyl 3,4- i
dihydroxybenzoate ”OO/CHs
AH10 Methyl caffeate i
HO ! 1.\2' 3 O/CHs
HO
AH11 Acid caffeic " o
DOSA
AH12 2-Hydroxy-4- , S
methoxybenzoic acid "\ ‘ 1,<\
Hop chat dwong
AH13 (Lin dau | Methyl a-L- T
phan lap tir chi | rhamnopyranoside /Ej’
Aral |a) T 0 ’/I/CHg
AH14 Methyl o-D-
(Lan dau phén lap | glucopyranoside
tir chi Aralia)
Hop chat steroid
AD18=AH21 p-sistosterol
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Cao chiét MeOH tir 14 loai A. dasyphylla cho thdy c6 hoat tinh gdy déc té bao trén
hai dong té bao ung thir HepG2 va RD véi gia tri 1Cso lan ot 127,81 va 9,1 ug/mL.
Céac cao chiét phdn doan n-hexane, chloroform va nwde ciing thé hién hoat tinh
gdy dgc té bao trén hai dong ung thw HepG2 va RD véi gid tri 1Cso trong khodng
32-37 pg/mL.

Thé hién hoat tinh gdy déc trén
dong te bao LU-1 voi gia tri ICso

23 24

AD1

12 7,04 uM.

Gle Ara

AD?2
Thé hién hoat tinh gdy dgc trén cd 2 dong té bao
HepG2 va LU-1 vaéi giartri 1ICso 18 5,36, 2,85 uM.
Pay la hop chat co gi tri nang lirong tu do lién
két am duing thiz hai (-11,54 kcal/mol) so véi

chdt chudan 5RE.

AD4a

AD4b

Thé hién hoat tinh gdy déc trén ca 2 dong té bao HepG2 va LU-1 véi gia tri 1Cso

127,21, 4,56 uM.

AD7
Thé hién hoat tinh gdy déc trén ca 2 dong té
bao HepG2 va LU-1 voi gia tri ICso la 3,24,
2,55 uM. Pay la hop chdt c6 gia tri ning
lwong tw do lién két am nhat (-11,61
kcal/mol) so véi chdt chudn 5RE.

OH HO
HO 0 0
Ho 0
oH 1 OH !

AH1
Thé hién hoat tinh gdy déc trén ca 2
dong té bao Hela vdi gia tri ICso la
13,19 uM.

Hinh 4.52. Tong hop cac két qua hoat tinh sinh hoc
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KET LUAN VA KIEN NGHI

1. KET LUAN

Day 1a cong bd dau tién ¢ Viét Nam ciing nhu trén thé gidi vé thanh phan héa
hoc va hoat tinh gdy doc té bao cua la loai A. dasyphylla Mig. phan bé tai huyén Lac
Duong, tinh Lam Pdng.

Day 1a cong bd dau tién ¢ Viét Nam ciing nhu trén thé gidi vé thanh phan héa
hoc va hoat tinh gdy doc té bao cua I4 loai A. hiepiana J. Wen & Lowry.

Tt 14 hai loai nghién ctru dd phén lap, dinh danh duoc 35 hop chit va danh gia
hoat tinh gy doc té bao, cu thé la:

1.1. Thanh phan héa hec
> Tu 14 loai A. dasyphylla da phan 1ap va nhan danh dugc 21 hop chat. Trong
d6, c6 02 hop chat méi va 19 hop chét da biét:

- 02 hop chat mai 1a: 3-O-(8-D-glucopyranosyl (1—3)-a-L-arabinopyranosyl)
12a-hydroxyoleanolic-28,13-olide (AD10), 4-O-Methyl burseneolignan (AD17).

- 13 hop chat da biét bao gom: acid ursolic (AD1), 3- O--D-glucopyranosyl
(1—-3)-O-a-L-arabinopyranosyl ursanolic acid (AD2), matesaponin 1 (AD3),
elatoside E (AD7), acutoside A (AD8), oleanderolide (AD9), kaempferol (AD11),
hispidulin  (AD12), eupafolin (AD13), kaempferol-7-O-a-L-rhamnopyranoside
(AD14), kaempferitrin (AD15), kaempferol 3-O-p-D-glucopyranosyl-7-O-a-L-
rhamnopyranoside (AD16), p-sistosterol (AD18).

- 06 hop chit ¢ dang hdn hop gom elatoside F (AD6a) va araliasaponin VIII
(AD6b), 3-O-a-L-arabinopyranosyl oleanolic acid (AD4a) va 3-O-a-L-
arabinopyranosyl ursolic acid (AD4b), oleanolic acid 28-O-f-D-glucopyranosyl ester
(AD5a) va ursolic acid 28-O-p-D-glucopyranosyl ester (AD5b).

> Tir l4 lodi A .hiepiana nghién ciru da phan 1ap duoc 21 hop chit, trong d6 bao
gom 1 hop chat méi va 20 chat da biét:

- 01 hop chat mai la 3-O-([f-D-xylopyranosyl-(1—2)]-[s-D-glucopyranosyl
(1—6)-p-D-glucopyranosyl-(1—3)]-a-L-arabinopyranosyl) oleanolic acid 28-O-4-
D-glucopyranosyl ester (AH4).

- 20 hop chat da biét la: 3-O-p-D-glucopyranosyl-(1—3)-O-a-L-
arabinopyranosylolean-12-en-28-oic acid (AH1), araliasaponin 1V (AH2),
congmujingnoside B (AH3), quercetin (AH5), apigenin 7-O-f-glucoside (AH6),
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quercetin-3-O-4-D-glucopyranosyl-7-O-a-L-rhampyranoside (AH7), rutin (AHS),
methyl 3,4-dihydroxybenzoate (AH9), methyl caffeate (AH10), acid caffeic (AH11),
2-Hydroxy-4-methoxybenzoic acid (AH12), methyl a-L-rhamnopyranoside (AH13),
methyl «-D-glucopyranoside (AH14), kaempferitrin (AH15), matesaponin 1
(AH16), acid ursolic (AH17), kaempferol (AH18), kaempferol 3-O-p-D-
glucopyranosyl-7-O-a-L-rhamnopyranoside (AH19), kaempferol-7-O-a-L-
rhamnopyranoside (AHZ20), p-sistosterol (AH21).

1.2. Hoat tinh sinh hec
+ Két qua danh gia hoat tinh gay dac té bao in vitro

Cao chiét MeOH tir 14 A. dasyphylla cho thay c6 hoat tinh gay doc té bao trén
hai dong té bao ung thu HepG2 va RD véi gia tri ICso lan luot 12 7,81 va 9,1 pg/mL.

Thu hoat tinh sinh hoc caa mot sé cac hop chat chon loc, cho thdy ba hop chat
AD2, AD4 va AD7 biéu hién hoat tinh gay doc vai ca 2 dong té bao HepG2 va LU-
1 Vi gid tri ICso lan luot 12 AD2 (5,36, 2,85 uM), AD4 (7,21, 4,56 uM), AD7 (3,24,
2,55 uM) va hop chat AD1 biéu hién hoat tinh gy doc véi dong té bao LU-1 vai gia
tri 1Cso1a 7,04 uM. Hop chat AH1 biéu hién hoat tinh gay doc véi dong té bao HelLa
véi gia tri ICsola 13,19 uM.
+ Két qua danh gia hoat tinh sinh hoc in silico

Két qua docking cho thay c6 6 hop chat c6 ning lugng tu do lién két thap hon
chét ching duong bao gobm: AD2, AD3, AD4a, AD4b, AD5a, AD7, trong sé d6 hai
hop chit AD2 va AD7 1a hai hop chét c6 ning luong tu do lién két 4m nhit so véi
chat chuan S5RE. Hop chat AD5a 1a hop chat lién két voi acid amin hoan toan tuong
tu v6i chat chuan 5RE. Pong thoi, cac hop chat AD1, AD4a, AD4b, AD5a va AD5b
déu dap tmg 2 tiéu chi hodc nhiéu hon 2 tiéu chi cta quy tic Lipinski 5 va c6 cac
thudc tinh ADMET t6t. Do vay, thong qua két qua danh gia in silico c6 thé gop phan
giai thich co ché hoat tinh gay doc té bao dd dugc danh gia théng qua thir nghiém in
vitro cua cac hop chat nhu AD2, AD7, AD4, AHL1.
2. KIEN NGHI

- Nghién ctru thanh phan héa hoc va hoat tinh sinh hoc cua céc loai khac thugc
chi Aralia tai Viét Nam.

- Tiép tyc nghién ctru sau hon vé hoat tinh gy doc té bao trén co ché uc ché

van chuyén glucose in vitro trén protein GLUTL.
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