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LOI CAM DOAN

T6i xin cam doan luin an: “Nghién ctiru thanh phin héa hoc va tic dung
bdo vé gan ciia loai Symplocos cochinchinensis (Lour.) S. Moore va loai Eclipta
prostrata (L.) L.” 13 cong trinh nghién ctru do chinh i thye hién dudi sy hudng dan
khoa hoc ctiia PGS. TS. Nguyén Xuin Nhiém va PGS. TS. Ninh Khic Ban. Moi ndi
dung trong luédn an d&u duge trich din ngudn 16 rang. Cac két qua nghién ciru dugce
trinh bay 13 hoan toan trung thyc, chua timg dugc cdng bd trong bat ky céng trinh
nao khéc ngoai nhitng bai bdo khoa hoc do tac gia da dang. Ludn an duoc hoan thanh
trong thdi gian t6i 1am nghién cu sinh tai Hoc vi¢n Khoa hoc va Coéng nghé, Vién

Han 14m Khoa hoc va Cong nghé Viét Nam.

Ha Néi, ngay 26 thang 10 nam 2025

Tac gia luin an

Lé-’Thi Giang
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LOT CAM ON

Ludn an nay dwoc hoan thanh tai Vién Hoa hoc - Vién Han ldm Khoa hoc va
Céng nghé Viét Nam. Trong qud trinh nghién ciiu, tdc gia di nhdn duoc sy giup do
quy bdu cila cde thdy ¢6, cdc nha khoa hoc, cdce déng nghiép, ban bé va gia dinh.

T6i xin bay t6 I6i cam on sdu sde, sy cam phuc va kinh trong nhat téi PGS.
TS. Nguyén Xudn Nhiém va PGS. TS. Ninh Khdic Bén - nhiing nguoi Thay da tan tim
hweéng déan khoa hoc, dong vién, khich Ié va tao moi diéu kién thudn loi cho téi trong
suot thoi gian thyc hién ludn an.

T6i xin trdn trong cam on Ban lanh dao Hoc vién Khoa hoc va Céng nghé,
dong cam on Ban ldnh dao Vién Héa hoc cing tdp thé cdn b§ ciia Vién da quan tam,
gitlp d& va tao moi diéu kién thudn loi cho t6i trong sudt qud trinh hoc tdp va nghién
cuu.

T6i xin chdn thanh cam on Trung tdm nghién ciru va phat trién thuéc va phong
Nghién ciru céu tric - Vién Hoa hoc, dic biét la PGS. TS. Phan Van Kiém, Ths. Dan
Thi Thity Héing, TS. Nguyén Thi Ciic, Ths. Vii Mai Thio, CN Ha Thi Thoa Vé su quan
tam giup do, voi nhitmg loi khuyén bé ich va nhitng gop ¥ quy béu trong viéc thuc
hién va hoan thién ludn an.

T6i xin trdn trong cam on Khoa Duoc, Triecong Dai hoc Yonsei, Han Quoc va
Phong thir nghiém Sinh hoc, Vién Sinh hoc, Vién Han ldm Khoa hoc va Céng nghé
Viét Nam da giup do t6i thir hoat tinh bao vé gan.

T6i xin gii loi cam on chdn thanh t6i Ban Giam hiéu Truong Dai hoc Y-Duoc,
Dai hoc Thai Nguyén, Phong T 6 chirc Cdn bé, ldnh dao khoa Khoa hoc co ban va
cdc do‘;ng nghiép cia téi tai B6 mén Hoa hoc dd ving ho va tao diéu kién thudn loi cho
16i trong sudt thoi gian lam nghién citu sinh.

Téi xin bay t6 long biét on chédn thanh va séu sdc nhat t6i toan thé gia dinh,
ban bé va nhitng nguot thdn da ludn ludn quan tam, khich [, dong vién t6i trong suot
gua trinh hoc tdp va nghién curu.

Xin tran trong cam on!

Ha Noi, ngay 26 thdang 10 nam 2025

Tac gid ludn an
)

Lé Thi Giang
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DANH MUC CAC CHU VIET TAT

Ki hiéu Tiéng Anh Dién giai

13C-NMR Carbon-13 nuclear magnetic| Phé cong huong tir hat nhan carbon 13
resonance spectroscopy

'H-NMR Proton nuclear magnetic resonance| Pho cong huang tir hat nhan proton
spectroscopy

A2780 Human ovarian cancer cell line Té bao ung thu budng tring & ngudi

A549 Lung carcinoma cell Té bao ung thu phdi

ABTS 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic
acid

ACN Acetonide Acetonide

B16 Mouse melanoma Té bao u hic t6 chudt

B16-BL6 Murine cell line of melanoma Té bao u 4c tinh & chudt

BEL-7402  |Hepatocyte carcinoma cell Té bao ung thu gan

BGC-823  |Human stomach carcinoma Té bao ung thu biéu md da day ngudi

CCly Carbon tetraclorua

CD Circular dichroism spectroscopy Pho ludng sic tron

CDs0D Deuterated methanol

CDCls Deuterated chloroform

COSY 'H-H- correlation spectroscopy Ph6 'H-'H COSY

COX Cyclo-oxygenase Enzyme cyclo-oxygenase

CU110-1 Squamous cell carcinoma of the| Té bao ung thu biéu mo vay ludi ¢
tongue in mice chuot

DMEM Dulbecco’s ~ Modified  Eagle| Moi truong nudi cay té bao DMEM
Medium

DMSO Dimethylsulfoxide Dimethylsulfoxide

DPP-IV Dipeptidyl peptidase-4

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

E. Eclipta

EDTA Ethylene diamine tetraacetic acid

EtOAC Ethyl acetate

HCT-8 Human colon carcinoma Té bao ung thu biéu md rudt két ¢

nguoi

Hela Human cervicalcancer cell Té bao ung thu ¢d tir cung
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MO DAU

Viét Nam c6 vi tri dia ly nam trong vung khi hau nhiét doi gié mua, dia hinh
ddi nai phtrc tap tao nén nhiéu tiéu vung khi hau kha dac trung. Vi vay, tham thuc vét
& nudce ta rat da dang va phong phu, trong d6 c6 nhiéu loai dugc nhan dan st dung
1am thudc. Nhiéu loai tir xa xua dugc dung trong y hoc ¢d truyén va cac muc dich
khac phuc vu doi séng con ngudi, tré nén quen thude nhu: Diép ha chau (Phyllanthus
amarus), Atiso (Cynara scolymus), Ca gai leo (Solanum procumbens), Khd qua
(Momordica charantia), Puong quy (Angelica sinensis), Ba kich (Morinda
oficinalis), Béng méi dé (Plantago major), S&m Ngoc Linh (Panax vietnamensis),
Tam that (Panax pseudoginseng),.... Cho dén nay, hang trim cdy thudc da duoc khoa
hoc hién dai chirng minh vé gia tri chita bénh cia ching.

Hién nay, xu hudng di siu nghién ctru cac cay thudc va dong vat lam thude dé
tim kiém cac hop chét tu nhién c6 hoat tinh sinh hoc cao nham san xuét cac loai thubc
c6 gia tri trong hd tro va diéu tri ngdy cang dugc cac nha khoa hoc trén thé gidi quan
tam. V&i su phat trién cua khoa hoc hién dai, da co rat nhiéu cong trinh nghién ctru vé
cac nhom cay co ich, dac biét 1a nhdm cay cé hoat tinh sinh hoc.

Qua nghién ctru, nhiéu loai thude chi Symplocos va chi Eclipta duoc biét dén
Vé6i cong dung chita khdi u, tiéu chay, kiét ly, rong kinh, ho, viém nhiém [1], ciing
nhu diéu tri cac bénh vé gan, than, xuét huyét, ring lung lay, toc trang, chéng mat, U tai....
[2]. C4c nghién ctru vé thanh phan hoa hoc cac loai thudc hai chi nay cho thiy chung
chtra cac 16p chat rat da dang nhu: triterpenoid, flavonoid, phenolic, thiophen,... Bén
canh d6 cac nghién ctru danh gia hoat tinh sinh hoc ciing chi ra rang, cin chiét va cac
hop chat phan 1ap tir chi Symplocos va chi Eclipta c6 nhiéu hoat tinh ddng quan tam
nhu: giy doc té bao ung thu, khang nim, khang khudn, chéng oxi héa, ha dudng
huyét, bao vé gan....Cac nghién ciu vé loai Symplocos cochinchinensis (Lour.) S.
Moore va Eclipta prostrata (L.) cho thiy chiing c6 kha ning bao vé gan hoic thong
qua céc hoat tinh chdng viém, chéng oxy hoa, giam luong ma tich ty trong gan, lam
giam nguy co cac bénh lién quan dén gan, bao vé té bao gan khoi cac tac dong co hai
bao gom cac doc t6 va cac goc tu do ciing nhu hd trg chire nang gan [3, 4]. Tuy nhién,
loai S. cochinchinensis chwa duoc nghién ctu nhidu ¢ Viét Nam. Hién méi chi co
mét nghién ciu vé thanh phan héa hoc [5] va mot sé nghién ctu vé hoat tinh chdng
oxy hoa, khang viém va tic ché enzyme a-glucosidase [6, 7].

Véi muc tiéu nghién ctru sdu hon vé thanh phan hda hoc va hoat tinh sinh hoc
cua loai S. cochinchinensis va E. prostrata ¢ Viét Nam, nham cung cap co so khoa
hoc cho viéc str dung hop ly nguon tai nguyén cay thudc, dong thoi tao tién dé va
dinh huéng cho nhirng nghién cau tiép theo nham phat trién cac ché pham cé hoat



tinh sinh hoc cao, chiing tdi dé lya chon dé tai: “Nghién ctru thanh phéan héa hoc va
tac dung bao vé gan cia loai Symplocos cochinchinensis (Lour.) S. Moore va loai
Eclipta prostrata (L.) L.”.
Muc tiéu nghién cwiu:
Xac dinh thanh phan hoa hoc cua hai loai S. cochinchinesis (Lour.) S. Moore)
va E.prostrata (L.) L.
Dénh gi4 tac dung bao vé té bao gan in vitro cia cac cin chiét va cac hop chit
phan lap duoc.
Noi dung nghién ciru:
1. Phén 1ap cac hop chat tir 1 va canh nho loai Symplocos cochinchinensis (Lour.)
S. Moore va phan trén mat dat loai Eclipta prostrata (L.) ¢ Viét Nam bang cac
phuong phap sic ky.
2. Xéc dinh cdu tric héa hoc ciia cac hop chat phan 1ap dugc bang cac phuong
phép vat ly va hoa hoc.
3. Péanh gia tac dung bao vé té bao gan in vitro cia cac can chiét va cac hop chat
dugc phan lap tr hai loai Symplocos cochinchinensis (Lour.) S. Moore va loai Eclipta
prostrata (L.).



CHUONG 1. TONG QUAN NGHIEN CcUU

1.1. Gi6i thiéu vé chi Symplocos

1.1.1. Bdc diém thue vt ciia chi Symplocos

Chi Symplocos thuoc ho Symplocaceae (Dung), bo Ericales (D6 quyén). Trén
thé gisi, chi Symplocos c6 khoang 500 loai, phan bé chii yéu & ving nhiét d6i va can
nhiét d6i nhu chau A, chau My va Australia [8, 9].

Céc loai thuc chi Symplocos c6 hinh thai da dang, tir cay bui dén cay g6. L4 don,

moc cach, khong c6 14 kém, nhi thudng nhiéu, xép thanh nhiéu vong, chi nhi thuong roi,

bao phan gan hinh cau hay hinh trimg, bau ha. Qua c6 thé thuoc dang mong hay dang
hach, véi dai ton tai & dinh [10].
O Viét Nam, chi Symplocos da duoc ghi nhan gom 43 loai (Bang 1.1). Chlng

phan bd rong rai tir Bac vao Nam, thudng sinh truong ¢ ving nii ¢6 do cao tir 400 dén
2000 m [11].

Bdng 1.1. Danh sach céc loai thugc chi Symplocos ¢ Viét Nam

STT Tén khoa hoc Tén tiéng Viét

1 | S. adenophylla Wall Dung c6 tuyén, Dung d6m, Dung Clemens,
Bd cAu

2 | S.var. touranensis (Guillaum.) Noot | Dung trau, Dung da ning

3 | S. adenopus Hance Dung tuyén

4 | S. angustifolia Guillaum Dung 14 hep

5 | S. annamensis Noot Dung trung bo

6 | S.anomala Brand Dung I& mong, Dung khac thuong, Ché thu
dit

7 | S. atriolivacea Merr. & Chun ex Li Dung 6 liu den

8 | S. banaensis Guillaum Dung ba na, Xi xa

9 | S. barringtoniifolia Brand Dung l4 chiéc

10 | S. cambodiana (Pierre) Hall. Dung hdi, Dung cam bot

11 | S. cochinchinensis (Lour.) S. Moore | Tra dung, Dung dang, Bém, Dung bop,
Dung nam bo

12 | S. disepala Guillaum Dung hai |4 dai

13 | S. dolichotricha Merr Dung I6ng dai, Lat lua

14 | S. dryophylla C. B. Clarke Dung h&o lam

15 | S. glauca (Thunb.) Koidz Dung xam, Dung méc, Dung xau

16 | S. var. epapillata Noot Dung khéng nim

17 | S. glomerata King ex C. B. Clarke Dung chum, Dung tuyén, Giung den

18 | S. groffii Merr Dung groff

19 | S. guillauminii Merr Hot me, Dung guillaumin, Dung ba 14 dai

20 | S. heishanensis Hayata Dung dai loan

21 | S. henschelii (Moritzi) Benth. ex C. Trum, Dung henschel, Sap

B. Clarke
22 | S. hookeri C. B. Clarke Bach nudc, Dung hooker, Dung sa pa
23 | S. lancifolia Sieb. & Zucc Dung l& thon, Dung 14 mac




24 | S. laurina (Retz) Wall Dung 14 tra, Dung dang, Dung harmand

25 | S. var. acuminata (Mig.) Brand Dung gidy, Dung san, Dung den, Dung phé

26 | S. longifolia Fletch Dung I3 dai

27 | S. lucida (Thunb.) Sieb. & Zucc Dung lang, Dung sang, Dung bong, Dung
VoI

28 | S. macrophylla Wall. ex A. DC

29 | S. macrophylla subsp. grandiflora Dung hoa to
(Wall. ex DC.) Noot.

30 | S. macrophylla subsp. sulcata (Kurz) | Dung c6 rénh, Dung la to, Dung lang bian

Noot.
31 | S. megalocarpa Fletch Dung qua to, Dung trai to
32 | S. nubium Guillaum Nhéc, Dung chum, Mong, Vi
33 | S. olivacea Merr Dung 6 liu
34 | S. paniculata Wall. ex D. Don Dung la tdo, Dung hoa chuy, Dung chum tu

tan, Dung tau

35 | S. pendula Wight var. hirtistylis (C. Dung thong, Dung mo
B. Clarke) Noot

36 | S. poilanei Guillaum Dung den, Dung lua, Nhdc, Dung poilane

37 | S. pseudobarberina Gontch Dung nhu rau

38 | S. racemosa Roxb Mu éch, Ham éch, Dung chum, Dung dét,
(cly) Dut

39 | S. ramosissima Wall. ex G. Don Dung nhiéu nhanh, Dung nhiéu canh

40 | S. singuliflora Guillaum Dung mot hoa

41 | S. sumuntia Buch.-Ham. ex D. Don Dung lua, Dung déo, Dung trirng, Dung
dudi

42 | S. viridissima Brand Dung rat xanh

43 | S. wikstroemiifolia Hayata Dung dé (gi6), Dung la niét

1.1.2. Céng dung mét sé lodi thugc chi Symplocos

Céc loai thudc chi Symplocos ¢6 nhiéu gia tri trong y hoc c6 truyén. Nhiéu loai
duoc ding dé diéu tri cac bénh do vi khuan, tiéu chay, kiét ly, bénh vé mat, xuat huyét,
rong kinh, dau rudt, viém nhiém, rin can, tiét dich Am dao va sy thai [8, 9]. Trong y
hoc dan gian Trung Qudc, ré cua loai S. caudata dugce ngudi dan dia phuong st dung
trong diéu tri bénh vang da, kiét li va chay mau tir cung [12]. Trong y hoc An D9, loai
S. racemosa duoc st dung rong rdi nhu mot phuong thudc truyén thdng cua ngudi
Hindu dé diéu tri cac bénh vé gan, mét, phong, c6 chudng, say thai va viém loét &m
dao [13]. Gan day, mot s loai thudc chi Symplocos da duoc nghién ciru kha nang trc
ché virus HIV va trc ché nhiéu loai té bao ung thu nhu: ung thu gan, ung thu phoi, ung
thu biéu mé da day... [14, 15].

Tai Viét Nam, nhiéu loai thudc chi Symplocos dugc st dung 1am thudc trong y
hoc ¢6 truyén. L4 loai S. racemosa duoc dung lam tra chéng day hoi, gitp tiéu hoa,
tri viém phé quan, tiéu duong, hu than, gan, ung nhot, chay mau tir cung. Loai S.
cochinchinensis dugc dung dé dap tri bong, chira thiéu mat, cam mau va diéu tri bénh
lau [16].



1.1.3. Gidi thiéu vé loai Symplocos cochinchinensis
Ho: Symplocaceae (Dung)
Chi: Symplocos
Tén khoa hoc:  Symplocos cochinchinensis (Lour.) S. Moore
Tén thwong goi: Tra dung, Dung dang, B6m, Dung bop, Dung nam b
M0 ta thuc vat:

Cay thugc loai S. cochinchinensis cé thé thuoc dang cay bui hoic cay g nho.
Canh nhén, c6 16ng ming. Cudng la dai 0,4-2,5 cm; phién 14 hinh elip hep hoic hinh
elip- triing, kich thuéc 6-27 x 0,9-10 cm, mat trén nhan véi ¢é 16ng to mong. Goc 1a
hinh ném, hiém khi tron, mép 14 gan nhu hinh ring cua, dinh nhon, véi 6-14 cap gan
bén. L& bac dai 1-3 mm, la bic con 1-2 mm. Budng trang 0,5-2 mm, nhin. Thuy dai
dai 1-3 mm, nhin hoic c6 1ong mang. Trang hoa 3-5 mm. Qua hach dang tron dén
gan hinh cau 4-7 x 4-5 mm [17].

Phén bé: Cay moc nhiéu & ving ddi nii, trén céc trang co cay bui ¢ d6 cao tur
400-2000 m, phan bd tir Bic vao Nam va thuong gip nhiéu hon & cac tinh Ty
Nguyén. Trén thé gigi S. cochinchinensis duoc tim thiy ¢ Trung Quédc, Pai Loan, An
Do, Indonesia, Malaysia, Philippine, Nhat Ban, Myanmar, Lao, Campuchia, Thai Lan
va Uc, ...[11]

Cong dung: Trong dan gian, loai S. cochinchinensis dugc sir dung dé diéu tri
nhiéu bénh Iy khac nhau nhu vang da, bénh phong, khéi u, tiéu chay, kiét ly, rong
kinh, viém nhiém va c4c van dé vé tir cung, .....[1, 12]. Nhiéu nghién ctru gan day
cho thay loai S. cochinchinensis c6 hoat tinh khang viém, khang khuan [7], chéng
ung thu, chdng noc doc ran [8, 18], ha dudng huyét va giam qua trinh san xuat cac
gbc oxy tu do tir qué trinh ty oxy hoa glucose ciing nhu qué trinh glycosyl hoa protein.
Qua do bao vé gan, tuyén tuy, than, mit khoi cac bién ching thtr cép nhu xo gan,
bénh vdng mac va bién chimg mach mau nho...[3].

1.1.4. Tinh hinh nghién ciru vé thanh phan héa hoc ciia chi Symplocos

Két qua nghién cau thanh phan hda hoc caa céc loai trong chi Symplocos cho
thay, thanh phan héa hoc chu yéu thudc céc 16p chat triterpenoid, flavonoid, iridoid,
lignan,....
1.1.4.1. Cdc hop chat triterpenoid

Triterpenoid 1a mét 16p chat quan trong caa chi Symplocos. Cac hop chit cha
yéu thudc khung oleanane (S1-S58) (Bang 1.2, Hinh 1.2) va khung ursane (S59-S89)
(Bang 1.3, Hinh 1.3), mot sé it thuoc khung lupane va hopane (S90-S92) (Bang 1.4,
Hinh 1.4).



* Céc hop chdt khung oleanane

Bang 1.2. Cac hop chdt khung oleanane tir chi Symplocos

KH | Tén hgp chat BQC%r;,an Loai Symplocos  [TLTK
S1 | oleanolic acid [15,
Than | S. setchuensis 19-
21]
S2 | 3p,28-dihydroxyolean-12-ene Than | S. setchuensis [20]
S3 | 12-oleanene-34,115-diol Thén | S. setchuensis [20]
S4 | 12-oleanen-3-one Than | S. setchuensis [20]
S5 | 24-hydroxyolean-12-en-3-one Vo S. racemosa [19]
S6 | p-amyrin Cay | S.racemosa [21]
S7 | 3f,22a-dihydroxy-12-oleanen-29-oic acid Than | S. setchuensis [20]
S8 | 94,25-cyclo-3p4-O-(5-D-glucopyranosyl)- Vo S. paniculata [22]
echynocystic acid
S9 | 2¢,36,190,23-tetrahydroxyoean-12-en-28- RéE S. laurina [23]
oic acid
S10 | 2a,38,23-trihydroxyolean-12-en-28-oic acid] Ré& S. laurina [23]
S11 | naucleaorine La S. anomala [24]
S12 | 2a,38,19a,23-tetrahydroxy-12-oleanen-28- Ré S. caudata
&P [25]
oic acid 28-$-D-glucopyranosyl ester
S13 | 2a,38,19a,23,24-pentahydroxy-12-oleanen-|  R& S. caudata [25]
28-oic acid 28-p-D-glucopyranosyl ester
S14 | 19a-hydroxyarjunolic acid 3,28-O-bis-f-D{ Vo S. spicata [26]
glucoside
S15 | 3-O-[p-D-glucopyranosyl]-28-O-[a-L- La S. lancifolia
rhamnopyranosyl-(1—2)-$-D- [27]
glucopyranosyl]maslinic acid
S16 | 3-O-[p-D-glucopyranosyl]-28-O-[a-L- La S. lancifolia
rhamnopyranosyl-(1—2)-4-D- [27]
glucopyranosyl]arjunolic acid
S17 | 19a-hydroxy-4-0x0-3,24-dinor-2,4- Ré | S. laurina (23]
secoolean-12-en-2,28-dioic acid
S18 | symplocososide A Ré | S. chinensis [28]
S19 | symplocososide B RéE S. chinensis [28]
S20 | symplocososide C Ré | S. chinensis [28]
S21 | symplocososide D RéE S. chinensis [28]
S22 | symplocososide E RéE S. chinensis [28]
S23 | symplocososide F Ré | S. chinensis [28]
S24 | symplocososide Q RéE S. chinensis [14]
S25 | symplocososide G Vo S. chinensis [29]
S26 | symplocososide H Vo S. chinensis [29]
S27 | symplocososide J Vo S. chinensis [29]
S28 | symplocososide L Ré | S. chinensis [14]
S29 | symplocososide M RéE S. chinensis [14]
S30 | symplocososide O Ré | S. chinensis [14]
S31 | symplocososide P RéE S. chinensis [14]
S32 | symplocososide | Vo S. chinensis [29]
S33 | symplocososide K Vo S. chinensis [29]




S34 | symplocososide N Ré | S. chinensis [14]
S35 | symplocososide R Ré S. chinensis [14]
S36 | symplocososide S RE | S. chinensis [14]
S37 | symplocosin J La S. cochinchinensis | [30]
S38 | symplocosin K La S. cochinchinensis | [30]
S39 | symplocosin P La S. cochinchinensis | [30]
S40 | symplocosin L La S. cochinchinensis | [30]
S41 | symplocosin N L4 S. cochinchinensis | [30]
S42 | symplocosin M La S. cochinchinensis | [30]
S43 | symplocosin O La S. cochinchinensis | [30]
S44 | symplocosin | La S. cochinchinensis | [30]
S45 | 21-p-O-cinnamoyl-22a-0-(2- Ré S. chinensis
methylbutanoyl)-15a,16a,28-
trihydroxyolean-12-ene-34-O-[f-D- [31]
glucopyranosyl-(1—2)]-o-L-
arabinofuranosyl-(1—4)-4-D-
glucuronopyranoside
S46 | 21-p-O-cinnamoyl-22a-0-(2- Ré S. chinensis
ethylbutanoyl)-15«,16a,28-rihydroxyolean-
12-ene-34-0-(3-O-acetyl)-[5-D- [31]
glucopyranosyl-(1—2)]-o-L-
arabinofuranosyl-(1—4)-4-D-
glucuronopyranoside
S47 | 3p-O-[f-D-xylopyranosyl(1—4)-[2-O- Vo S. glomerata
acetyl]-4-D-glucuronopyranosyl]-28-O-[ - [32]
D-glucopyranosyl]-morolic acid
S48 | 3-O-[a-L-arabinopyranosyl-(1—4)-4-D- Vo S. glomerata
glucuronopyranosyl]-28-O-[5-D- [32]
glucopyranosyl]-oleanolic acid
S49 | 3-O-[a-L-arabinopyranosyl-(1—4)-[2-O- Vo S. glomerata
acetyl]-$-D-glucuronopyranosyl]-28-O-[ - [32]
D-glucopyranosyl]-oleanolic acid
S50 | salsoloside C Vo S. glomerata [32]
S51 | 3'-O-acetylsalsoloside C Vo S. glomerata [32]
S52 | 2'-O- acetylsalsoloside C Vo S. glomerata [32]
S53 | 2,3-O-diacetylsalsoloside C Vo | S. glomerata [32]
S54 | copteroside E Vo S. glomerata [32]
S55 | 3-O-[[p-D-xylopyranosyl-(1—2)]-[5-D- Vo S. glomerata
xylopyranosyl-(1—4)]-[3-O-acetyl]-5-D- 32]
glucuronopyranosyl]-28-O-[5-D-
glucopyranosyl]-oleanolic acid
S56 | 3-O-[[p-D-glucopyranosyl-(1—2)]-[5-D- Vo S. glomerata
xylopyranosyl-(1—4)]-[3-O-acetyl]-5-D- 32]
glucuronopyranosyl]-28-O-[5-D-
glucopyranosyl]-oleanolic acid
S57 | 3-O-[[p-D-glucopyranosyl-(1—2)]-[a-L- Vo S. glomerata
arabinofuranosyl-(1—4)]-[3-O-acetyl]-A-D- 32]

glucuronopyranosyl]-28-O-[5-D-
glucopyranosyl]-oleanolic acid




S58 | 34,17p-dihydroxy-28-nor-12-oleanen-16- RéE S. caudata
one 3-O-f-D-galactopyranosyl-(1—2)-[a-L-
arabinopyranosyl-(1—3)-[a-L- [25]
arabinofuranosyl-(1—4)-4-D-
glucuronopyranoside]]
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Hinh 1.2. Cdu tric cac hop chdt khung oleanane tir chi Symplocos

Céc hgp chat khung ursane

HOOC
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OGal

S58

Bang 1.3. Cac hop chdt khung ursane ter chi Symplocos

KH | Tén hop chét B(')ngan Loai Symplocos | TLTK
S59 | a-amyrin Than | S. setchuensis [20]
S60 | 34,28-dihydroxy-urs-12-ene Théan | S. setchuensis [20]
S61 | 28-hydroxy-20a-urs-12,18(19)-dien-34- Vo | S. racemosa [19]
yl acetate
S62 | 1a,3p,19a,23-tetrahydroxyurs-12-en-28- Ré | S.laurina 23]
oic acid
S63 3ﬁ_,(:jl9a,23-trihydroxyurs-12-en-28-oic Ré | S. laurina [23]
aci
S64 | asiatic acid Than | S. setchuensis [20]
L4, than| S.paniculata [33]
S65 | ursolic acid L4, than| S. paniculata [20,
33]
S66 | corosolic acid L4, than| S. paniculata [33]
S67 | 283,3B,19a,24-tetrahydroxy-23-norurs- RE | S. chinensis
e [34]
12-en-28-oic acid
S68 | 1la-hydroxyasiatic acid La |S. lancifolia [27]
S69 | 2a,30,19a,23-tetrahydroxyurs-12-en-28- Ré | S. chinensis [34]
oic acid
S70 | 2-0x0-38,19a,23-trihydroxyurs-12-en- Ré | S.laurina
o [23]
28-oic acid
S71 | 3-oxo0-urs-12,18(19)-dien-28-oic acid Vo | S.racemosa [19]
S72 | 3-0x0-19a,23,24-trihydroxyurs-12-en- RE | S. chinensis
o [34]
28-oic acid
S73 | quadranoside IV L4 | S.cochinchinensis [30]
S74 | trachelosperoside Al Than, 14| S. cochinchinensis|  [5]
S75 | niga-ichigoside F2 L4 | S. cochinchinensis| [30]
S76 | niga-ichigoside F1 L4 | S. cochinchinensis| [30]
S77 | 4-epi-niga-ichigoside F1 L4 | S. cochinchinensis| [30]
S78 | 2a,3$,19a,23,24-pentahydroxyurs-12-en- Ré | S.caudata [25]
28-oic acid 28-p-D-glucopyranosyl ester
S79 | 190a-hydroxyasiatic acid 3,28-O-bis-f-D- Vo | S.spicata [26]
glucoside
S80 | symplocoside A L4 | S. cochinchinensis| [35]




11

S81 | symplocosin C L4 | S. cochinchinensis [30]
S82 | symplocosin D L4 | S. cochinchinensis| [30]
S83 | symplocosin F L4 | S. cochinchinensis| [30]
S84 | symplocosin E L4 | S. cochinchinensis| [30]
S85 | symplocoside B L4 | S. cochinchinensis| [35]
S86 | symplocosin G L4 | S. cochinchinensis| [30]
S87 | symplocosin H L4 | S. cochinchinensis| [30]
S88 | 3-O-[p-D-glucopyranosyl]-28-O-[a-L- L4 | S. lancifolia
rhamnopyranosyl-(1—2)-$-D- [27]
glucopyranosyl]asiatic acid
S89 | jacoumaric acid L4 | S.anomala [24]
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Hinh 1.3. Cdu tric cac hgp chat khung ursane tir chi Symplocos

CA4c hep chat khung lupane va hopane

Bang 1.4. Cac hop chdt khung lupane va hopane tiz chi Symplocos

KH | Tén hep chat B¢ phan ciy | Loai Symplocos T:;T

S90 | lupeol La S. paniculata [36]

S91 | 30-ethyl 2a,16a-dihydroxy 34-O-(5- Vo S. paniculata [22]
D-glucopyranosyl) hopan-24-oic acid

S92 | 32,33,34-trimethyl-bacteriohopan- Vo S. paniculata 22]
16-ene-3-O-$-D-glucopyranoside

Hinh 1.4. Cau tric cac hop chdt khung lupane va hopane tir chi Symplocos
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1.1.4.2. Céc hop chat phenolic
C6 32 hop chit phenolic (593-S124) da duoc phan lap (Bang 1.5, Hinh 1.5) tur
cac loai khac nhau cua chi Symplocos.

Bang 1.5. Cac hop chdt phenolic tir chi Symplocos

KH | Tén hop chét Bo (;:)él;lan Loai Symplocog TLTK
S93 | syringaldehyde L& S. anomala [24]
S94 | trans-ferulic acid La S. anomala [24]
S95 | trans-methyl ferulate L& S. anomala [24]
S96 | salirepin La S. paniculata [36]
S97 | symponoside Vo S. racemora [37]
S98 | salireposide Vo S. racemora [21, 38]
S99 | benzoylsalireposide Vo S. racemora [21, 38]
S100 | symconoside B Vo S. racemosa [39]
S101 | symconoside A Vo S. racemosa [39]
S102 | symplocuronic acid Vo S. racemora [13]
S103 | sympocemoside Vo S. racemora [13]
S104 | symplososide Vo S. racemora [37]
S105 | symploveroside Vo S. racemora [37]
S106 | symplomoside Cay |S.racemosa [38]
S107 | symploracemoside Céy |S.racemosa [38]
S108 | 1-O-(3,4,5-trimethoxyphenyl)-3-vanilyl- Vo S. racemosa [40]
S-D-glucopyranoside
S109 | symplocomoside Vo S. racemora [37]
S110 | kelampayoside A Ré |S. caudata [41]
S111 | 3,4-dimethoxyphenol-p-D-apiofuranosyl-| Ré& | S. caudata [41]
(1—6)-p-D-glucopyranoside
S112 | locoracemoside A Vo S. racemora [42]
S113 | locoracemoside B Vo S. racemora [42]
S114 | locoracemoside C Vo S. racemora [42]
S115 | phloretin La S. microcalyx [43]
S116 | phlorizin L& S. microcalyx [43]
S117 | vacciniifolin La S. vacciniifolia | [44]
S118 | trilobatin La S. vacciniifolia | [44]
S119 | sieboldin La S. vacciniifolia | [44]
S120 | confusoside La S. vacciniifolia | [44, 45]
La S. confusa [44, 45]
S121 | (1S,2R)-1-(4'-O-p-D-glucopyranosyl-3'- Ré S. caudata
methoxyphenyl)-2-(4"-hydroxy-3"- [41]
methoxyphenyl)-1,3-propanediol
S122 | 1-O-[p-D-xylopyranosyl-(1—6)-O-f-D- Ré S. caudata
glucopyranosyl]-2,6-dimethoxy-4- [46]
propenylphenol
S123 | salidroside La S. anomala [24]
S124 | 2-[4-(3-hydroxypropyl)-2- Ré S. caudata
methoxyphenoxy]-1,3-propanediol 1-O- [41, 46]
glucoside
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Hinh 1.5. Cdu tric cac hop chdt khung phenolic tiz chi Symplocos
1.1.4.3. Cdc hop chat lignan va neolignan
Céc cong trinh nghién ciu vé thanh phan hda hoc ciing chi ra rang, c6 21 hop
chat khung lignan va neolignan (S125-S145) duoc phan lap tir chi Symplocos (Bang
1.6, Hinh 1.6).
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Bang 1.6. Cac hop chdt lignan va neoligan tir chi Symplocos

KH | Tén hop chat B(‘)Cg;an Loai Symplocos | TLTK
S125 | arctigenin Than | S. setchuensis [15]
La S. sumuntia [15, 47]
S126 | matairesinol L4 S. sumuntia [47]
S127 | matairesinoside Vo S. setchuensis [15]
RE | S.caudata [46]
S128 | 8R,8'R-matairesinol-4-O-p-D- Ré S. caudata
xylopyranosyl-(1— 2)-O-4-D- [46]
glucopyranoside
S129 | (+)-lariciresinol L& S. anomala [24]
S130 | (+)-lariciresinol 9-O-4-D- La S. anomala [24]
glucopyranoside
S131 | (+)-sesamin L& S. anomala [24]
S132 | (+)-pinoresinol Théan | S. setchuensis [47]
S133 | (+)-pinoresinol-f-D-glucoside Than | S. setchuensis [15]
S134 | monomethylpinoresinol Vo S. glomerata [32, 47]
Than | S. setchuensis [47]
S135 | (+)-syringaresinol La S. anomala [24]
S136 | (+)-1-acetoxypinoresinol-4"-O-methyl La S. anomala
[24]
ether
S137 | (7S,8S)-threo-7,9,9'-trihydroxy-3,3'- Ré S. caudata
dimethoxy-8-0-4'-neolignan-4-O-4-D- [46]
glucopyranoside
S138 | (7R,8R)-threo-7,9,9'-trihydroxy-3,3'- Ré S. caudata
dimethoxy-8-0-4'-neolignan-4-O-4-D- [46]
glucopyranoside
S139 | (7R,8S)-erythro-7,9,9'-trinydroxy-3,3'- Ré S. caudata
dimethoxy-8-0-4'-neolignan-4-O-4-D- [46]
glucopyranoside
(7S,8R)-erythro-7,9,9"-trihydroxy-3,3'- Ré | S. caudata
S140 | dimethoxy-8-0-4'-neolignan-4-O-4-D- [46]
glucopyranoside
(7R,8S)-erythro-7,9,9'-trihydroxy- Ré | S. caudata
S141 | 3,3',5'-trimethoxy-8-O-4'-neolignan-4- [12]
O-D-glucopyranoside
S142 | symplocosneolignan La S. cochinchinensis | [35]
S143 | (+)-isolariciresinol Than | S. setchuensis [15]
S144 | symplolignanoside A Ré S. caudata [41]
145 dihydrodehydrogliconiferyl alcohol Ré S. caudata [41]
4'-O-f-D-glucoside
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Hinh 1.6. Cdu tric cac hop chdt khung lignan va neolignan tir chi Symplocos
1.1.4.4. Cdc hop chat flavonoid
CAc cong trinh di cong bd ciing cho thdy ¢ 17 hop chit flavonoid (S146-S162)
duoc phén lap tir chi Symplocos (Bang 1.7, Hinh 1.7).
Bdng 1.7. Céc hop chat flavonoid tir chi Symplocos

KH | Tén hop chét B9 phan Loal  r) 1
cay Symplocos

S146 | symplocoside Vo S. unijtora [48]

S147 | (-)-epiafzelechin-7-O-4-D-glucopyranoside Than, 14 | S. racemosa | [49]

S148 | afzelechin-4'-O-$-D-glucopyranoside Than, 14 | S. racemosa | [49]

S149 | 3-O-methycatechin-7-O-$-D-glucopyranoside | Than, la | S. racemosa | [49]

S150 | quercetin-3-O-4-D-glucopyranoside Than, 14 | S. racemosa | [49]
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S151 | kaempferol-3-O-4-D-glucopyranoside Than, 14 | S. racemosa | [49]
S152 | quercetin-3-O-f4-D-galactopyranoside Thén, I4 | S. racemosa | [49]
S153 | kaempferol-3-O-4-D-galactopyranoside Thén, I4 | S. racemosa | [49]
S154 | quercetin-3-O-a-L-rhamnopyranoside Thén, I4 | S. racemosa | [49]
S155 | mearnsetin-3-O-a-L-rhamnopyranoside Thén, I4 | S. racemosa | [49]
S156 | 3',4',5',6-tetramethoxyflavone-7-O-f$-D- Vo S. paniculata [22]
glucopyranosyl (1—3)-f-D-glucopyranoside
S157 | quercetin-3-O-rutinoside Than, 14 | S. racemosa | [49]
S158 | quercetin-3-O-(2"-p-D- Thén, 1a | S. racemosa [49]
xylopyranosylrutinoside)
S159 | kaempferol-3-O-(2"-f-D- Thén, 1a | S. racemosa [49]
xylopyranosylrutinoside
S160 | quercetin-3-O-4-D-(6"-O-galloyl)- Than, 14 | S. racemosa [49]
glucopyranoside
S161 | kaempferol-3-O-4-D-(6"-O-galloyl)- Than, 14 | S. racemosa [49]
glucopyranoside
S162 | sympracemoside Than, 14 | S. racemosa | [49]
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Hinh 1.7. Cau tric cac hop chdt khung flavonoid tir chi Symplocos
1.1.4.5. Céc hop chat iridoid
C6 13 hop chat iridoid dugc phan 1ap tir cac loai S. cochinchinensis, S. lucida,
S. glauca (S163-S176) (Bang 1.8, Hinh 1.8).
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Bang 1.8. Cac hop chdt iridoid tir chi Symplocos

KH | Tén hop chat Bo phan cay | Loai Symplocos | TLTK
S163 | symplocochinside A Than, la S. cochinchinensis [5]
S164 | symplocochinside B Thén, 1a S. cochinchinensis [5]
5165 | symplocochinside C Than, la S. cochinchinensis [5]
S166 | symplocochinside D Than, 14 S. cochinchinensis [5]
S167 | symplocochinside E Thén, 1a S. cochinchinensis [5]
S168 | symplocochinside F Than, 14 S. cochinchinensis [5]
S169 | 10-cinnamoyloxyoleoside Thén, 1a S. cochinchinensis [5]
S170 | symplocochinside G Than, 14 S. cochinchinensis [5]
S171 | symplocochinside H Thén, 1a S. cochinchinensis [5]
S172 | symplocochinside | Thén, 1a S. cochinchinensis [5]
S173 | symplocochinside J Than, la S. cochinchinensis [5]
S174 | 6-dihydroverbenalin La S. glauca [50]
S175 | symplolucidin A Qua S. lucida [51]
S176 | symplolucidin B Qua S. lucida [51]
R! R! R!
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Hinh 1.8. Cau tric cac hop chdt khung iridoid ter chi Symplocos
1.1.4.6. Céc hop chat steroid

Tir cac loai thuoc chi Symplocos, c6 9 hop chat steroid (S177-S183) da duoc
phén lap (Bang 1.9, Hinh 1.9).

Bang 1.9. Cac hop chdt steroid tir chi Symplocos

KH | Tén hep chat Bocgl;an Loai Symplocos| - ¢
S177 | (22E,24R)-ergosta-7,22-diene-34-ol Cay S. setchuensis [20]
S178 | p-sitosterol Than S. setchuensis | [20, 21]
S179 | p-sitosterol glycoside Cay S. racemosa [21]
S180 | stigmasterol Thén S. setchuensis | [15, 36]
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S181 | 94,19-cyclo-24-methylcholan-5,22- Vo S. paniculata
diene 34-O-[a-L-rhamnopyranosyl- [22]
(1—6)-p-D-glucopyranoside]

S182 | a-spinasterol La S. anomala [24]

S183 | androst-5(6)-ene-17-one-34-O-(f5-D- Vo S. paniculata [22]
glucopyranoside)

////,,/,
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Hinh 1.9. Cdu trlc cac hgp chat khung steroid ter chi Symplocos

1.1.4.7. Cdc hop chat athraquinone

Chi c6 7 hop chét athraquinone duoc phan Iap tir loai S. racemosa (S184-S190)
(Bang 1.10, Hinh 1.10).

Bang 1.10. C4c hep chdt athraquinone tzr chi Symplocos

KH | Tén hop chat Bo phén ciy| Loai Symplocos | TLTK

S184 | 1,4-dihydroxy-6-(ethoxymethyl)-8- Cay S. racemosa [52]
propylanthracene-9,10-dione

S185 | 1,4-dihydroxy-6-(hydroxymethyl)-8- Cay S. racemosa [52]
butylanthracene-9,10-dione

S186 | symploguinone A Cay S. racemosa [53]

S187 | 1,4-dihydroxy-6-(hydroxymethyl)-8- Cay S. racemosa [52]
propyl anthracene-9,10-dione

S188 | symploquinone B Cay S. racemosa [53]

S189 | symploquinone C Cay S. racemosa [53]

S190 | physcione Cay S. setchuensis [20]

O OH (¢} OH (0] OH

EtO O‘O HO O‘O O‘O
HO

S184 © OH OH OH

S185 o S186 O
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s187 © S188 O S189 O S190 O

Hinh 1.10. Cdu tric cac hop chat khung athraquinone ter chi Symplocos

1.1.4.8. Céc hop chat khac
Ngoai cac chat da néu trén, mot sé hop chat khac (S191-S197) tir chi Symplocos
nhu: ankaloid, megastigmane ... (Bang 1.11, Hinh 1.11).
Bang 1.11. CAc hop chdt khac tir chi Symplocos

KH | Tén hop chat Bo phan cay | Loai Symplocos | TLTK
S191 | (+)-3-0x0-a-ionone La S. anomala [24]
S192 | symplocosionoside A La S. cochinchinensis | [35]
S193 | symplocosionoside B L& S. cochinchinensis | [35]
S194 | harman Thén S. setchuensis [15]
S195 | vincoside lactam La S. anomala [24]
S196 | symploate Cay S. racemosa [54]
S197 | 5-hydroxymethylfurfural Cay S. chinensis [55]
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Hinh 1.11. Cdu trlc cac hop chat khac tir chi Symplocos
Két luan: Két qua tong hop cho thay cac loai thudc chi Symplocos c6 thanh
phan hda hoc phong phii, dic trung boi su hién dién cia cac nhém hop chat chinh
nhu triterpenoid, phenolic, flavonoid va iridoid. Su da dang ndy goi mo tiém ning
dang ké cho cac nghién ctru sau hon vé hoat tinh sinh hoc va kha niang (g dung trong

linh vuc dugc hoc.
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1.1.5. Tinh hinh nghién citu vé hogt tinh sinh hoc

1.1.5.1. Hoat tinh gdy déc té bao ung thir

Cac nghién ctru trén thé gisi vé tha nghiém hoat tinh sinh hoc cho thay nhiéu
loai thudc chi Symplocos c6 kha ning gay doc d6i vai cac dong té bao ung thu. Can
chiét ethyl acetate va chloroform cua vo loai S. racemosa thé hién kha niang gay doc
d6i véi té bao ung thu biéu md gan ngudi Hep3B in vitro véi gia tri 1Cso lan luot
63,45 va 75,55 pg/mL, so sanh vai thudc doxorubicin (1Cso 55,63 pg/mL) [56].

Trong nghién ctu cua Fu va cong su, cac hop chat symplocososide G-K (S25,
S26, S32, S27, S33) dugc phan 1ap tir & loai S. chinensis & Quang Tay, Trung Qudc
c¢6 kha niang gy doc ddi véi cac dong té bao ung thu biéu mé KB, ung thu biéu md
rudt két HCT-8, ung thu phoi A549, ung thu gan BEL-7402 va ung thu biéu mo da
day BGC-823 véi gia tri ICso trong khoang 0,82-5,09 uM. Riéng hop chat S32 khong
thé hién tac dung gay doc té bao ung thu KB, BGC-823, A549 va hop chat S33 khong
thé hién tac dung gay doc té bao ung thu BGC-823 khi so sanh véi chat ddi ching
adriamycin (ICs0 0,21-0,67 uM) [29].

Trong mot nghién ciru khéac, Fu va cong su ciing da phan 1ap duoc 8 hop chat
symplocososide L, M, O, P, R, N, S, Q (528, S29, S30, S31, S35, S34, S36, S24) tu
cin chiét ethanol cua ré loai S. chinensis. Két qua thir nghiém in vitro cho thay cac
hop chit S24, S35, S36 ¢6 kha niang gay doc té bao ung thu budng tring A2780 (1Cso
1,9-3,3 uM). Céc hop chat S28, S29, S30, S34 c6 kha niang gay doc trén té bao ung
thu HCT-8 va BEL-7402 (ICso 1,7-3,8 uM), so sanh véi thude adriamycin (1Cs0 0,8
va 1,0 uM) [14].

Tt can chiét & loai S. chinensis, Tang va cong su da phan lap dugc 6
triterpenoid m&i, trong d6 c¢6 3 hop chat thé hién hoat tinh gay ddc té bao ung thu in
vitro bang phuong phéap 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium
bromide (MTT): symplocososide A (S18) c6 kha ning giy doc ddi véi cac dong té
bao ung thu A549, KB va HCT-8 véi ICs trong khoang 0,67-4,62 ug/mL.
Symplocososide C (S20) va symplocososide F (S23) thé hién hoat tinh gay doc trén
té bao ung thu HCT-8 v&i ICsp lan luot 13 2,86 va 4,04 ug/mL [28].

Theo nghién ciru cua Li va cong sy, hop chat 3-0x0-19a,23,24-trihydroxyurs-
12-en-28-oic acid (S72) dugc phan lap tir ré loai S. chinensis c6 hoat tinh gay doc
manh d6i véi té bao ung thu BGC-823 va té bao u hic té chudt B16 (ICso lan luot 1a
0,025 va 0,068 uM). Ngoai ra, hop chat nay ciing thé hién hoat tinh gdy doc trung
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binh ddi véi té bao ung thu 4c tinh & chudt B16-BL6 va té bao ung thu biéu md than
& nguoi Ketr-3 (ICso lan Iuot 12 0,25 va 0,35 pM), xac dinh bang phwong phap MTT [34].

Ohyama va cong sy d phan lap duoc 18 hop chat tir 14 S. cochinchinensis, trong
d6 symplocosin K (S38) thé hién hoat tinh gy doc té bao ung thu A549 in vitro voi
gia tri ICso 1a 73,8 + 2,31 uM khi thir nghiém bang phuong phap MTT [30].
1.1.5.2. Hoat tinh chéng oxi héa

Niam 2017, Kar va cong su da tién hanh thir nghiém hoat tinh chéng oxi héa cua
can chiét methanol tir vo, 14 va ré cua lodi S. racemosa. Két qua cho thay, kha ning
thu hdi géc tu do bang phuong phap xét nghiém ABTS c6 gid tri ICso trong khoang
30,91-41,35 pg/mL, thap hon so véi d6i chimg duong ascorbic acid (ICso 11,15
png/mL) [57].

Trong mot nghién ciru khac, Maitra va cong su da danh gia hoat tinh chéng oxi
hoa cua can chiét methanol tir l0ai S. racemose bang phuong phap DPPH. O nong do
100 pg/mL, kha ning loai bo gbc tu do cua can chiét 1a 87,60% [58].

Sunli va cong sy d danh gia hoat tinh chéng oxy hda in vitro cua can chiét
methanol tir loai S. cochinchinensis bang phuong phap DPPH. Két qua cho thay can
chiét methanol tir 14 va vo cdy c6 kha nang thu hoi géc ty do & mic trung binh, véi
gia tri ICso 1an luot 12 620,30 va 820,34 ug/mL, so véi chat d6i chimg duong ascorbic
acid (ICs0 290,32 pg/mL) [1].

Nam 2014, Antu va cong su da phan tich hoat tinh chéng oxi héa cia vo loai S.
cochinchinensis bang phuong phap ABTS, st dung ddi ching duong trolox (ICso
5,00£0,51 pg/mL). Can chiét ethanol cho thay hoat tinh chéng oxi hoa yéu, véi gia tri ICso
54,95+1,12 pg/mL [59].
1.1.5.3. Hoat tinh khang vi sinh vat

Can chiét nudc tir vo loai S. racemosa thé hién hoat tinh khang khuan pho rong,
trc ché 11 trong tong sb 13 chung vi khuan duogc thir nghiém, vai ving tc ché trung
binh nam trong khoang 12-17 mm [60].

Nghién ctru caa Sood va cong su vé hoat tinh khang khuan cua vo loai S.
racemosa cho thdy, can chiét ethyl acetate c6 chtra flavonoid cé hoat tinh khang
khuan dang ké véi pho rong, ving ac ché trung binh nam trong khoang 14,6-28,3
mm. Hiéu qua khang khuan S. cholermidis twong dwong thuc gentamicin (26,5 mm)
va chloramphenicol (28,5 mm). Béi véi E. coli, K. pneumoniae va P. aeruginosa,
hoat tinh khang khuan cua can chiét ciing twong duong véi thudc chloramphenicol
(25,0-28,5 mm) [61].

Theo nghién ciu cia Semwal va cong su, can chiét methanol tir vo loai S.
paniculata c6 kha niang tc ché cac chung vi khuan S. aureus, B. subtilis, P.
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auroginosa va E. coli voi ndng do tc ché téi thiéu (MIC) 250 va 500 pg/mL. Khi
phan tich siau hon, c4c hop chat 94,25-cyclo-34-O-(8-D-glucopyranosyl)-
echynocystic acid (S8) va 30-ethyl 2a,16a-dihydroxy 34-O-(S-D-glucopyranosyl)
hopan-24-oic acid (S92) thé hién hoat tinh tc ché dbi véi 4 chung vi khuan trén, véi
gid tri MIC 25, 50 va 100 pg/mL [22].

Cac hop chat triterpenoid oleanolic acid (S1), asiatic acid (S64), ursolic acid
(S65) va corosolic acid (S66) duoc phan 14p tir 14 loai S. lancifolia cho thay hoat tinh
khang khuan déi véi cac chang E. faecalis va S. aureus, véi gia tri MIC trong khoang
16-128 pg/mL [27].

Két qua danh gia hoat tinh khang khuan cua 3 hop chat symploquinone A-C
(5186, S188, S189) duogc phan lap tir loai S. racemosa, nhom tac gia Farooq da xac
dinh hop chat S186 va S189 c6 hoat tinh khang khuan véi chung P. mirabilis (MIC
trén 160 pg/mL), chang S. aureus (MIC trong khoang 83 dén160 pg/mL), so sanh
Vvé6i d6i ching duong gentamicin (MIC 125 pg/mL) [53].
1.1.5.4. Tac dung ha dwong huyét

Cho dén nay, da c6 nhiéu nghién ciu vé kha ning ha duong huyét caa cac loai
thudc chi Symplocos. Nghién ciru ciia Antu va cong su chi ra rang, cin chiét ethanol
tir loai S. cochinchinesis c¢6 kha ning e ché manh enzyme a-glucosidase (ICso
82,07+2,10 pg/mL), hap thu glucose phu thudc insulin ting gap 3 1an, tai tao té bao beta
tuyén tuy ting 3,5 lan, giam tich lity triglycerid 22% va ha dudng huyét 59,57% [59].

Két qua nghién ciu tac dung diéu tri tiéu dudng typ 2 in vivo cia can chiét n-
hexan tir 14 S. cochinchinensis cho thay sau 28 ngay diéu tri, & c&c liéu 250 va 500
mg/kg, can chiét thé hién kha ning ha duong huyét lan luot dat 17,04% va 42,10%.
Pang thoi, ndng d6 insulin huyét twong, cholesterol toan phan trong huyét trong va
gan, triglycerid va acid béo tu do déu giam, trong khi ham lugng glycogen trong gan
ting dang ké [62].

Can chiét methanol tir vo S. cochinchinensis, khi dwoc st dung ¢ liéu 250 va
500 mg/kg trén chudt mac bénh tiéu dudng, sau 28 ngay diéu tri da gitp dua céac chi
s6 duong huyét, insulin huyét tuong va glycogen gan vé gan muc binh thudng, voi
hiéu qua twong duong thudc glibenclamide & liéu 600 mg/kg [63].

Antu va cong su di danh gia tic dung cua can chiét ethanol tir lodi S.
cochinchinensis trén mé hinh chudt mac tiéu duong typ 2. Sau 21 ngay diéu tri & liéu
500 mg/kg, can chiét cho thay kha ning ha duong huyét dat 46,28%, lam giam chi sb
can bang noi moi - khang insulin 2,47% va ting ham lwong glycogen trong gan. Hiéu
qua nay tuong duong véi thudc metformin & lidu 100 mg/kg [3].
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Abbasi va cong su di nghién ctru loai S. racemosa va phan 1ap duoc hop chat
symploate (S196), c6 kha ning trc ché a-glucosidase voi gia tri ICs0 691,1+3,29 uM [54].

Trong y hoc, tic ché enzyme PTP1B 1a liéu phap diéu tri bénh tiéu dudng tip 2
va bénh béo phi. Tir cin chiét methanol cua 14 va than loai S. paniculata, cac nha
nghién ctru da phan lap duoc hop chat ursolic acid (S65) va corosolic acid (S66), c6
kha ning tc ché enzyme PTP1B invitro véi gia tri ICso lan luot 13 3,8+0,5 pM va
7,2+0,8 uM [33].
1.1.5.5. Hoat tinh khang viém, giam dau

Krishna va cong sy di thir nghiém hoat tinh chdng viém loét da day in vivo caa
v6 loai S. racemosa. Can chiét ethanol va nudc & nong do 500 mg/kg cho thay kha
nang bao vé twong tng 1a 68,51 va 70,41% khi so sanh véi thude lansoprazole (lidu
8 mg/kg, kha nang bao v¢ 74,51%) [64].

Mehjabeen va cac cong su da nghién ctru hoat tinh khang viém va giam dau in
vivo cua cin chiét methanol tir loai S. racemosa ¢ liéu 300 va 500 mg/kg, sir dung
duong udng. Két qua cho thay hoat tinh khang viém va giam dau cua cin chiét nay
tuong duong vai thudc aspirin liéu 300 mg/kg [65]. Nhoém nghién ctru ctia Janani va
cong sy da danh gia hoat tinh chéng viém bang phuong phap xét nghiém bién tinh
protein. Két qua cho thiy, cin chiét tir loai S. racemosa c6 kha nang tc ché su bién tinh
protein véi ti 18 76%, twong dwong véi thude diclofenac sodium (86%) [66].

Trong nghién ciru vé hoat tinh khang viém, céc can chiét tir 14 S. cochinchinensis
dugc chung minh ¢6 kha niang wc ché qua trinh bién tinh protein, giam tan huyét do
nhiét va nhuoc truong, véi hiéu qua vuot troi so voi thude dbi ching diclofenac
sodium [7].

Tir vo loai S. racemosa, Rashid va cong sy di phan 1ap dugc ba hop chit
phenolic méi 14 locoracemoside A-C (S112-S114). Trong d6, hop chat S113 va S114
c6 hoat tinh khang viém manh vai gia tri 1Cso lan luot 1a 11,95+1,85 va 6,04+0,31
uM, tuong duong véi thude a-chymotrypsin (1Cso 7,21+2,31 uM) [42].

Tur vo than loai S. paniculata, Semwal va cong su da thur nghiém hoat tinh giam
dau in vivo cua can chiét ethanol ¢ liéu 500 mg/kg, cho thiy kha ning bao vé dat
48,77%. Phan tich sau hon, x4c dinh duoc hai trong s bay hop chat duoc phan 1ap
c6 hoat tinh giam dau manh nhat gdm 9p,25-cyclo-38-O-(5-D-glucopyranosyl)-
echynocystic acid (S8) va 32,33,34-trimethyl-bacteriohopan-16-ene-3-O-4-D-
glucopyranoside (592). O liéu 300 mg/kg, hai hop chat nay thé hién kha nang bao vé
tuong tng 72,00 va 64,95% khi so sanh véi thude paracetamol (liéu 100 mg/kg, kha
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nang bao vé 80,12%). Kha nang chdng viém cua can chiét ethanol va cac hop chat
S8, S92 duoc thir nghiém bang dudng udng ¢ lieu 300 mg/kg, cho thay kha ning bao
vé tir 40,98-50,00%, so sanh véi thudc phenylbutazone (liéu 100 mg/kg, kha ning
bao vé 49,18%) [22].

1.1.5.6. Cdc hoat tinh khac

Ngoai hoat tinh gy doc té bao ung thu, khang viém, giam dau, khang vi sinh
vat, chéng oxi hoa va ha dudng huyét, cac can chiét va hop chit dugc phan Iap ti chi
Symplocos con thé hién hoat tinh bao vé gan, tc ché noc doc rian va chéng HIV.

Tir nam 2003-2005, khi nghién ctru vé vo loai S. racemora, Ahmad va cong sur
d3 phan lap va tién hanh thir nghiém hoat tinh ic ché noc doc ran phosphodiesterase
| ca cac hop chat thu duoc. Két qua cho thay, hop chat benzoylsalireposide (S99) va
symconoside A (S101) thé hién hoat tinh manh véi gia tri 1Cso trong khoang 158-171
uM. Hop chét salireposide (S98) va symploracemoside (S107) 6 hoat tinh trung binh
VGi 1Cso 544-590 pM, trong khi hop chat symplomoside (S106) va symconoside B
(S100) c6 hoat tinh yéu vdi ICs0 900-998 pM, so sanh véi doi chirg duong cysteine
(ICsp 748+0,015 uM) va EDTA (ICsp 274£0,007 pM) [21, 38, 39].

Trong mot nghién ctru khac cua Abbasi va cong su, tir vo loai S. racemora da
phan 1ap duoc 6 hop chat phenolic 1a: S98, S99, symponoside (S97), symplososide
(S104), symplocomoside (S109), symploveroside (S105). Két qua thir nghiém cho
thay tat ca cac hop chat nay déu c6 hoat tinh trc ché noc doc ran phosphodiesterase I,
trong d6 hop chat S99, S109 c6 hoat tinh manh véi 1Cs0122-171 uM, trong khi cac
hop chat S98, S98, S104, S105 thé hién hoat tinh trung binh va yéu vai ICso trong
khoang 504-909 uM [37].

Wakchaure va cong su di tién hanh danh gia tic dung bao vé gan cua can chiét
ethanol tir vo loai S. racemosa. O liéu 200 va 400 mg/kg chudt thir nghiém bang duong
udng, can chiét ethanol cho hiéu qua bao vé gan twong dwong véi thudc silymarin [67].

Niam 2001, Ishida va cong su da nghién ciru hoat tinh chdng HIV cua loai S.
setchuensis. Cin chiét ethanol thé hién hoat tinh manh véi gia tri ECso < 20 pg/mL.
Qua trinh phan lap theo dinh hudng sinh hoc caa cin chiét ethanol da xac dinh hop
chat matairesinol (S126) va harman (S198) c6 kha nang chéng HIV vai gid tri ECso
lan luot 12 2,0 va 10,7 uM [15].

Két luan: Cac loai thuoc chi Symplocos cho thay chung thé hién nhiéu hoat tinh
sinh hoc nhu wc ché su phét trién nhiéu loai té bao ung thu, ha duong huyét, khang
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viém, giam dau, khang khuan, chéng oxi héa,... Nhitng két qua nghién cau nay gop
phan quan trong trong viéc dinh huéng cho cac nghién ctiru sau hon vé mit héa hoc
va hoat tinh sinh hoc di véi cac loai Symplocos tiém ning c6 gia tri sir dung 1am
thudc diéu tri bénh, dic biét 1a cac bénh hiém nghéo.

1.1.6. Tinh hinh nghién ciru vé chi Symplocos & Viét Nam

Cho dén nay, c6 mot sé cong bé lién quan dén chi Symplocos, tuy nhién, phan 16n
cac nghién ctu tap trung vao phan loai va sinh thai. V& mat hoa hoc va hoat tinh sinh
hoc, van con han ché cac nghién ctu chuyén sau. Tur 14 loai S. sumuntia, Tran Thu
Huong va cong su di phan 14p tir 1ap dwoc bdn hop chat lignan tir can chiét methanol
[47]. Nam 2019, nhom nghién ctu da phan lap dugc 14 hop chat tir loai S.
cochinchinensis [5]. Mot s6 nghién citu ciing da cong b vé hoat tinh chéng oxy hoa,
khang viém va uc ché enzime a-glucosidase cua cac dich chiét tir chi Symplocos [6, 7].
1.1.7. Tinh hinh nghién ciru vé loai S. cochinchinensis

Cac nghién ciu vé thanh phan héa hoc loai S. cochinchinensis trén thé gisi da
xac dinh su co6 mat cua 38 hop chét dugc phan 1ap tir can chiét EtOAc va n-BuOH,
bao gom: 22 triterpenoid [5, 30, 35], 01 lignan [35], 11 iridoid [5] va 4 megastigmane
[5, 35]. V& hoat tinh sinh hoc, hau hét cac nghién ctiu dugc danh gia cha yéu dudi dang
cin chiét, bao gdm: khang viém, giam dau [7], chéng oxi hda [1, 63, 68], diéu tri bénh
tiéu duong, qua d6 bao vé gan, tuy... [3, 62, 63, 69]. Tai Viét Nam, nghién ciu vé
thanh phan hda hoc va hoat tinh sinh hoc caa loai S. cochinchinensis con han ché,
hién méi chi c6 mot nghién ciu vé thanh phan héa hoc [5] va mét sé nghién ciru vé
hoat tinh chong oxy hoa, khang viém va @c ché enzyme a-glucosidase tir can chiét [6,
7]. Do d6, viéc tim kiém cac hop chat mai tir loai nay va danh gia truc tiép tac dung
bao vé té bao gan cua cac hop chat dugc phan lap 1a huéng nghién cau c6 y nghia
quan trong.

Két luan: Tong quan cac nghién citu di cong bé cho thay loai S.
cochinchinensis chira nhiéu nhém hop chat c6 tiém ning sinh hoc, song chua duoc
nghién ctru chuyén sau, dac biét tai Viét Nam. Vi vay, viéc lya chon loai S.
cochinchinensis nghién ciu thanh phan hda hoc va danh gia hoat tinh bao vé gan l1a
can thiét, gop phan bo sung co s khoa hoc cho viéc khai thac va ang dung dugc liu
loai S. cochinchinensis.

1.2. Giéi thiéu vé chi Eclipta
1.2.1. Pdc diém thuc vit ciia chi Eclipta

Chi Eclipta thudc ho Asteraceae (Cuc). Trén thé gisi chi Eclipta c6 4 loai, ching
dugc phan bé rong khip ¢ ving Nam My, chau Dai Duong va Chau A [70].
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Co mot nim hodc 1au nam, than tron hodc gan 4 canh, phan canh. L4 moc ddi.
Cum hoa dau, trén cudng & tan cuing cua canh hoic nach 14, don doc. Trong cum hoa
dau c6 2 loai hoa, & vién 1-2 hang hoa cai, & giita nhiéu hoa ludng tinh. L& bic & tong
bao hinh ph&u hay hinh chén, 2 hang. D& hoa 16i, ¢ vay hep dang soi. Hoa & vién c6
trang dang hoi nho, phién ludi mau tring, hoa & trang dang 6ng ngin, phia dau dan
chuéng c6 5 thuy ngin. Bao phin gan nhu nguyén, dau tl, goc hinh mii tén ngan.
Thay voi nhuy ngin, ndm tu, phang. Qua bé day, vo mau den, & hoa céi qua cé 3 géc,
& hoa ludng tinh qua bi ép dep, 4 goc, dinh cut, dau qua khéng mao 16ng hoic co it
ring ngan.

Tai Viét Nam chi c6 mot loai duy nhat: E. prostrata [17]. Loai E. prostrata duoc
st dung pho bién trong y hoc ¢6 truyén. Cac nghién cau da chieng minh loai nay cé
nhiéu hoat tinh sinh hoc. Nguoc lai, cac loai khac trong chi Eclipta cha yéu duoc
nghién cau vé dic diém thuc vat va viing phan b, nhung khéng mang nhiéu hoat tinh
sinh hoc va it duoc str dung trong y hoc ¢6 truyén.

1.2.2. Gidi thiéu vé loai Eclipta prostrata

Ho: Asteraceae (Cuc)

Chi: Eclipta

Tén khoa hoc: Eclipta prostrata (L.) L
Tén thwong goi:  Co nho ndi, han lién thao

M6 ta thwc vét: Co hang nam, than cao 20-80cm, gan hinh try, phan canh, toan
than phu 16ng ctmg, nude dich cua than khi tiép xac véi khéng khi, né chuyén sang
mau den. L4 moc dbi, hinh miii méac téi bau duc-thudn, kich thuéc 2-14 x 0,5-4cm,
thudn dan vé phia géc, chop nhon, vién nguyén hoac hoi lugn séng. Ca 2 mit la déu
dugc bao phu boi 16p 16ng to day, gan bén khong rd, l4 khong cubng hoic gan nhu
khong cudng. Cum hoa hinh béan cau, duong kinh 1-1,2cm, cuéng manh dai khoang
1,5cm, phu 16ng day. L4 bic cua tong bao xép thanh mét hang, hinh bau duc, dinh
nhon, dai 6mm, mat lung c6 1ong to. Bé hoa rong khoang 1cm. O vién cum hoa la
hoa cai ¢6 trang dang ludi nho, hinh dai, phién ludi mau tring, dau cé 2 thuy ti. Ong
trang phia dudi manh, dai khoang 1,5 mm. Hoa ludng tinh & giita 6 6ng trang hinh
try, dai 2 mm, phia dau c6 4-5 thuy dinh nhon. Bao phan co dau td, gdc hinh miii mac
ngan. Thiy voi nhuy ngan, det. Qua bé ¢ hinh bau dyc-thudn, dai khoang 3 mm, vé
mau den, dinh qua cé tir hai dén nam vay nho hoac nhan [70].

Phan bd: Loai E. prostrata phan bb ¢ khap Viét Nam tir mién nti phia Bac dén
cac tinh phia Nam. Ngoai ra con ¢ & An Do, Myanmar, Trung Quédc, Lo,
Camphuchia, Thai lan, Malaysia va Indonesia [70].

Coéng dung: Loai E. prostrata ¢ vi ngot chua, man, tinh mat, cé tac dung b
than, manh xuong, den toc, mat huyét, cam mau, giai doc. Do d6, loai E. prostrata
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1.2.3. Tinh hinh nghién ciru vé thanh phan héa hoc ciia lodi E. prostrata

Két qua cac cong trinh nghién ciru trén thé giéi da xac dinh 117 hop chat tir loai
E. prostrata véi cac hop chét thiophen dic trung, it duoc tim thy trong cac loai thyuc
vat khac. Ngoai ra, loai nay con chia cac hop chat thudc khung triterpenoid, phenolic,

flavonoid.

1.2.3.1. C&c hop chat thiophen

Thiophen Ia 16p chat dién hinh dugc tim thay trong loai E. prostrata (E1-E28)
Bang 1.12, Hinh 1.12).
Bang 1.12. Cdc hop chdt thiophen tir loai E. prostrata

KH | Tén hop chit Bo phan ciy TLTK
E1 | 2-(peta-1,3-diynyl)-5-(3,4-diyhidroxybut-1- Than va la [71]
ynyl)-thiophen
E2 | 5-(but-3-yne-1,2-diol)-5'-hydroxymethyl-2,2'- Than va la [71]
bithiophene
E3 | 5-(3",4"-dihydroxy-1"-butynyl)-2,2'- Than (72]
bithiophene
E4 | arctinol-B Phén trén mat dat [73]
E5 | 6-methoxy-arctinol-B Phan trén mat dat [73]
E6 | 4-(2,2"-bithiophen-5-yl)but-3-yne-1,2-diol Phan trén mat dat [73]
E7 | 5-[1-(4-hydroxybut-1-ynyl)]-2,2'-bithiophene- | Phan trén mat dat (73]
5'-carbaldehyde
E8 | ecliprostin A Phan trén mat dat [74]
E9 | ecliprostin B Phan trén mat dat [74]
E10 | 5'-hydroxymethyl-5-(3-butene-1-ynyl)-2,2'- Phan trén mat dat [73]
bithiophene
E11 | 5'-carboxaldehyde-5-(3-butene-1-ynyl)-2,2'- Thanvala [75]
bithiophene
E12 | 5-(4-isovaleroyloxybut-1-ynyl)-2,2'- Phan trén mat dat [76]
bithiophene
E13 | 5'-isovaleroyloxymethyl-5-(4- Thanvala (71]
isovaleroyloxybut-1-ynyl)-2,2'- bithiophene
E14 | 5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2'- Thanvala [77]
bithiophene
E15 | senecioester Than va la [78]
E16 | tiglinsaureester Than va la [78]
E17 | 3'-hydroxy-2,2":5,2"-terthiophene-3'-O-f-D- Théan
- [72, 73]
glucopyrannoside
E18 | 2,2":5',2"-terthiophene Théan [72]
E19 | 3'-methoxy 2,2":5',2"-terthiophene Than [72]
E20 | 5-hydroxymethyl-(2,2":5",2")-terthiophene Than va la
. [79]
dimethylacrylate
E21 | a-terthienylmethanol Than va la [71, 72,75,
80]
E22 | 5-methoxymethyl-2,2":5',2"-terthiophen Than va la [71,75]
E23 | 5-ethoxymethyl-2,2":5",2"-terthiophen Than va la [71,75]
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E24 | ecliptal Than va la [71, 75, 80]
E25 | 5-hydroxymethyl-(2,2":5",2")-terthienyl axetate | Phan trén mat dat|  [81]
E26 | 5-hydroxymethyl-(2,2":5',2")-terthienyl tiglate |Phan trén mat dat| [80, 81]
E27 | 5-hydroxymethyl-(2, 2":5',2")-terthienyl Phén trén mat dat [0, 81]
angelate ’
E28 | ecliprostin C Phén trén mat dat [74]
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1.2.3.2. Cdc hop chit triterpenoid

Céc hop cht triterpenoid (E29-E53) phan lap tir loai E. prostrata chii yéu thugc
khung oleanane, mot sé it thuoc cac bo khung khéc (Bang 1.13, Hinh 1.13).
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Bang 1.13. Cac hop chdt triterpenoid tir lodi E. prostrata

KH | Tén hop chét B§ phén cay TLTK
E29 | eclalbasaponin I Phén trén mit dat| [71, 82-87]
E30 | eclalbasaponin II Phén trén mit dat| [71, 82, 84,
88]
E31 | eclalbasaponin I1I Phén trén mit dat| [71, 82, 84,
88]
E32 | eclalbasaponin IV Phén trén mit dat| [71, 82, 83,
87]
E33 | eclalbasaponin V Phan trén mat dat [84, 87, 88]
E34 | eclalbasaponin VI Phan trén mit dat| [71, 82, 87]
E35 | echinocystic acid 28-0-f-D-glucopyranoside Phén trén mat dat| [83, 87]
E36 | echinocystic acid Phan trén mat dat [72, 83, 84,
87]
E37 | eclalbasaponin VII Than va la [71]
E38 | eclalbasaponin VIII Than va la [71]
E39 | silphioside B Than va la [71]
E40 | silphioside C Phén trén mat dat [89]
E41 | silphioside E Than va la [71]
E42 | 3-O-f-D-glucopyranosyl-(1—2)-f-D- Than va la (71]
glucopyranosyl oleanlic-18-ene acid-28-O-f-D-
glucopyranoside
E43 | echinocystic acid-3-O-(6-O-acetyl)- f-D- Than (72]
glucopyranoside
E44 | 3-0-(2-O-acetyl-f-D-glucopyranosyl) oleanolic | Phan trén mat dat [90]
acid-28-0-(f-D-glucopyranosyl) ester
E45 | 3-O-(6-O-acetyl-f-D-glucopyranosyl) oleanolic | Phan trén mat dat [90]
acid-28-0-(f-D-glucopyranosyl) ester
E46 | 3-O-(5-D-glucopyranosyl) oleanolic acid-28-O- | Phan trén mat dat [90]
(6-O-acetyl-f-D-glucopyranosyl) ester
E47 | 35,164,29-trihydroxyoleanane-12-ene-3-O-f-D- Than va la [71]
glucopyranoside
E48 | 3,28-di-O-f-D-glucopyranosyl-3/4,164-dihydroxy Than va la [71]
oleanane-12-ene-28-oleanlic acid
E49 | machaeroceric acid Phan trén mat dat [88]
ES0 | 3-ox0-16a-hydroxyolean-12-en-28-oic acid Phan trén mat dat| [83, 87]
E51 | 3f-hydroxy-17-epi-28-norolean-12-en-16-one 3- | Phan trén mat dat
. [91]
O-p-D-glucopyranoside
E52 | 16a-hydroxyolean-12-en-3-on-28,214-olide Phan trén mat dat [91]
E53 | 3$,25-dihydroxy-23E-lemmaphyll-8,23-diene Phan trén mat dat [91]
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Hinh 1.13. Cdu trdc cac hep chat triterpenoid tir lodi E. prostrata
1.2.3.3. Cdc hop chat flavonoid
Theo céc tai liéu cong bd, c6 25 hop chét flavonoid (E54-E78) dugc phan lap
tu loai E. prostrata (Bang 1.14, Hinh 1.14).
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Bang 1.14. Cac hop chdt flavonoid tir loai E. prostrata

KH | Tén hop chat B¢ phin ciy TLTK
E54 | luteolin Phan trén mat dat| [82, 92, 93]
E55 | luteolin-7-O-f-D-glucoside Phan trén mat dat| [82, 89, 94]
E56 | luteolin 7-sulfate Phan trén mat dat| [75, 82, 87,
94]
ES7 | hesperetin-7-O-f-D-glucoside La va hoa [88]
E58 | apigenin Phan trén mat dat| [87, 88, 94]
E59 | apigenin 7-sulfate Phan trén mat dat [82, 87]
E60 | kaemferol-7-O-a-D-rhamnoside La va hoa [88]
E61 | including luteolin La va hoa [88]
E62 | quercetin-3-O-f-D-glucoside La va hoa [88]
E63 | tricetin La va hoa [88]
E64 | acactin 7-rutinoside Phan trén mat dat [93]
E65 | eriodictyol Phan trén mat dat [89]
E66 | pyracanthoside Phan trén mat dat [89]
E67 | orobol La va hoa [88]
E68 | 7-O-methylorobol-4"-O-f-D-glucoside Phan trén mat dat| [83, 87, 88]
E69 | 3’-hydroxybiochanin A Phan trén mat dat [83, 87]
E70 | oroboside Phan trén mat dat [88, 89]
E71 | 3'-O-methylorobol-7-O-4-D-glucoside Phan trén mat dat [89]
E72 | pratensein-7-O-f-D-glucopyranoside Phan trén mat dat [89]
E73 | 3'-O-methylorobol Phan trén mat dat [93]
E74 | wedelolactone Phan trén mat dat| [81, 82, 86-88,
93-95]
E75 | demethylwedelolactone Phan trén mat dat| [82, 94, 95]
E76 | demetylwedelolactone sulfate Phan trén mat dat [75, 82]
E77 | wedelolactone-9-O-B-D-glucopyranoside | Phan trén mat dat [94]
E78 | isodemethylwedelolactone Phan trén mat dat [96]
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Hinh 1.14. Cau tric c&c hop chat flavonoid tir loai E. prostrata
1.2.3.4. Cdc hop chat phenolic
C6 21 hop chat phenolic (E79-E99) da dugc phan lap tir l0i E. prostrata (Bang
1.15, Hinh 1.15).

Bang 1.15. Cac hop chdt phenolic tir loai E. prostrata

KH | Tén hop chat Bé phan TLTK
E79 | coniferyl aldehyde Phan trén mat dat [89]
E80 | caffeic acid Phan trén mat dat [89]
E81 | caffeic acid ethyl ester Phan trén mat dat [89]
E82 | ferulic acid Phan trén mat dat [93]
E83 | ferulic acid ethyl ester Phan trén mat dét [89]
E84 | leonuriside A Phan trén mat dat|  [89]
E85 | 4-methoxyphenol Phan trén mat dat [93]
E86 | 4-hydroxyaldehyde Phan trén mat dat|  [93]
E87 | 4-hydroxy-3-methoxybenzoic acid Phan trén mat dat [93]
E88 | rel-(1S5,25,3S5,4R,6R)-1,6-epoxy-menthane-2,3- Than va la [71]
diol-3-O-f-D-glucopyranoside
E89 | ethyl 2,6-dihydroxy-4-methoxybenzoate Phan trén mat dat [97]
E90 | merulinic acid C Phan trén mat dat|  [97]
E91 | syringic acid L4 va hoa [88]
E92 | protocatechuic acid La va hoa [88]
E93 | vanilic acid La va hoa [88]
E94 | 4-hydroxybenzoic acid L4 va hoa [88]
E95 | 3,4-di-O-caffeoylquinic acid Phan trén mat dat| [82, 94]
E96 | 5-O-caffeoylquinic acid Phan trén mat dat| [82, 88]
E97 | 4,5-di-O-caffeoylquinic acid Phan trén mat dat [82]
E98 | 3,5-di-O-caffeoylquinic acid Phan trén mat dat| [82, 94]
E99 | rel-(1S5,2S,35,4R,6R)-3-O-(6-O-caffeoyl-S-D- Than va la [71]
glucopyranosyl)-1,6-epoxy menthane-2,3-diol
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Hinh 1.15. Cdu trlc cac hop chat phenolic tir loai E. prostrata

1.2.3.5. Céc hop chat khac

Ngoai c4c chat dd néu trén, cac nha khoa hoc da phan 1ap dugc mot sé hop chat
khac (E100-E117) nhu: lignan, steroid,...(Bang 1.16, Hinh 1.16)
Bang 1.16. Cac hop chat khac tir loai E. prostrata

KH | Tén hop chit Bo6 phan ciy |TLTK
E100 | plantagoguanidinic acid Phan trén mat dat| [98]
E101 | ecliptamine A Phan trén mat dat| [98]
E102 | ecliptamine B Phan trén mit dat| [98]
E103 | ecliptamine C Phan trén mit dat| [98]
E104 | ecliptamine D Phan trén mit dat| [98]
E105 | rel-(15,25,35,4R,6R)-1,6-epoxy-menthane-2,3-diol- Than va la

s [71]
3-O-f-D-glucopyranoside
E106 | (35,5R,6S,7E,9R)-3-hydroxy-5,6-epoxy-f-ionyl-3-O- | Phan trén mat dat [89]
S-D-glucopyranoside
E107 | cuodionoside A Phan trén mit dat| [89]
E108 | junipeionoloside Phan trén mat dat| [89]
E109 | 118,17-dihydroxy-beyer-15-ene Phan trén mat dat| [91]
E110 | pinoresinol-4-O-f-D-glucopyranoside Phan trén mat dat| [89]
E111 | 4,4'-dimethoxy-3'-hydroxy-7,9":7',9-diepoxylignan- | Phan trén mat dat
, [89]
3-O-f-D-glucopyranoside
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E112 | syringaresinol-4'-O-f-D-glucopyroside Phan trén mat dat| [89]

E113 | lanicepside A Phan trén mit dat| [89]

E114 | dasyscyphin C La [99]

E115 | S-sitosterol La [100]

E116 | stigmasterol glucoside Phan trén mit dat| [88]

E117 | 3-0-(6"-O-palmitoyl)-f-D- Phan trén mat dét [89]
glucopyranosylstigmasterol

“,
OGlc OMe
“\\\\\\OiOM O \\\\\\\\Oiomc 0) B
A e - o
MeO. \- HO S M o
aw s eO o
:O " © :O\\\\ © W o)
HO MeO

E110

OMe

OMe

El11 GlcO E112

OMe

H;C——(H,O)y—C

(0]
o o
E116 HO&/
HO E117

OH

Hinh 1.16. Cdu tric cac hop chat khac tir loi E. prostrata
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Két luan: Tong hop cac nghién ctu vé chi Eclipta cho thay, ca ¢ Viét Nam va
trén thé gigi, cac cong trinh chu yéu tap trung vao loai E. prostrata. Loai nay chta
nhiéu nhém hop chit da dang, trong d6 dang chu y 14 cac hop chat thiophen - mét 16p
chat hiém gap trong gigi thuc vat.

1.2.4. Cdc nghién citu vé hoat tinh sinh hoc ciia logi E. prostrata

1.2.4.1. Hoat tinh gdy déc té bao ung thir

Tur két qua céc cong trinh nghién ciu trén thé gici, loai E. prostrata da duoc
ching minh c6 kha ning wc ché sy phét trién caa mot sb loai té bao ung thu. Cin chiét
ethyl acetate va hop chat wedelolactone (E46) duoc Zou va cong su xac dinh c6 hoat
tinh manh ddi véi té bao ung thu biéu mo té bao vay ludi & ngudi SCC-4 va té bao ung
thu biéu mo té bao vay ludi & chuét CU110-1 véi nong do6 tuong ung la 25 va 6,25
ug/mL [101].

Theo nghién ctru cua Liu va cong su, phan doan chiét 30% ethanol c6 kha nang
trc ché su phat trién té bao ung thu gan ngudi SMMC-7721 in vitro & ndng d6 74,24
ng/mL. Khi tién hanh phan lap cac hop chét theo dinh huéng hoat tinh sinh hoc, nhém
nghién ciu thu duoc eclalbasaponin | (E1), hop chat nay thé hién hoat tinh trén
SMMC-7721 véi gia tri ICso 12 111,17 pg/mL, manh hon so véi d6i chung duong 5-
fluorouracil (1Cso 195,31 pg/mL) [86].

Kim va cong su di phan 1ap 20 hop chat va danh gia hoat tinh gy doc té bao
ung thu budng trimng ngudi SKOV-3. Két qua cho thiy hop chat a-terthienylmethanol
(E88) c6 hoat tinh gdy doc manh véi giad tri 1Cso 1a 7,73+1,46 uM. Ba hop chét
terthiophenes, goém  3’-hydroxy-2,2":5',2"-terthiophene-3'-O-4-D-glucopyrannoside
(E85), a-terthienyl (E86) va ecliptal (E91), c6 hoat tinh gay doc té bao ung thu ¢ mirc
trung binh v&i ICso trong khoang 24,57-58,20 uM, so sanh véi thude cisplatin (ICso
11,25+0,27 pM) [72].

Trong nghién cttu kha ning gy doc té bao ung thu cua cac hop chat phan lap
duoc, Yu va cong sy di xac dinh hop chat 34-hydroxy-17-epi-28-norolean-12-en-16-
one 3-O-p-D-glucopyranoside (E23) cd kha ning gay doc ddi véi 2 dong té bao ung
thu va MDA-MB-231 (ICso 14,12,2 uM) va ung thu ¢o tir cung HeLa (ICso 7,5+1,3
uM), khi so véi thudc adriamycin, co6 gia tri ICso twong trng 1a 0,58+0,08 va 1,26+0,17
uM [91].
1.2.4.2. Hoat tinh khang viém, giam dau

Can chiét methanol tir 14 loai E. prostrata dwgc Arunachalam va cong su thi
nghiém vé hoat tinh khang viém in vivo. O néng do 100 va 200 mg/kg, can chiét
methanol cho thiy kha ning tc ché phii chan trén chudt dat 34 va 39%, so sanh véi
thudc tiéu chudn indomethacin (liéu 10 mg/kg, ti 1& Gc ché 48%) [102].
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Nam 2019, Malhotra va cong su da danh gia hoat tinh khang viém in vitro caa
cac can chiét tir E. prostrata. Két qua cho thiy, phan doan chloroform cé hoat tinh
khang viém manh nhat. O liéu 200 mg/kg, cin chiét chloroform dat kha nang khang
viém 14 26,92%, so sanh voi thude diclofenac sodium & nong do 5 mg/kg, co kha
nang khang viém la 25,38% [103].

Cin chiét nudc cua hat loai E. prostrata d3 duge Kannadas va cong su chiing
minh cd hoat tinh khang viém yéu, véi gia trj ICso1a 1710 pg/mL, so sanh véi thude
diclofenac sodium (ICso 1a 794 pg/mL) [104].

Hoat tinh khang viém cta cac chat phan 1ap tir E. prostrata dugc Le va cong su
nghién ctru théng qua kha ning tc ché san xuit NO. Két qua cho thay, cac hop chat
luteolin (E26), luteolin-7-O-f-D-glucoside (E27), quercetin-3-O-f-D-glucoside
(E34), apigenin (E30), hesperetin-7-O-f-D-glucoside (E29), orobol (E39), oroboside
(E42) c6 kha nang wc ché san xuat NO manh, voi gia tri ICso trong khoang 12,16-
17,98 uM. Bic biét, hop chat 7-O-methylorobol-4"-O-p-D-glucoside (E40) thé hién
kha niang wrc ché san xuat NO rat manh véi ICs00,27+0,10 uM [88].

Tabata va cong sy di xac dinh hoat tinh chéng viém va giam dau cta cac chat
phan 1ap tir E. prostrata thong qua kha nang trc ché enzyme COX-1 va COX-2. Két
qua cho thiy, hop chit plantagoguanidinic acid (E96) c6 hoat tinh ¢c ché enzyme
COX-1 (ICso 3,0.10° M) va enzyme COX-2 (ICso 8,3.10* M), so sanh véi thudc
aspirin c6 gia tri ICso lan lugt 12 4,2.10* M d6i v6i enzyme COX-1 va 7,1.10* M dbi
véi enzyme COX-2 [98].
1.2.4.3. Hoat tinh khang vi sinh vat

Nghién ctu ciia Wasnik va cong sy ndm 2015 da chirng minh rang cac can chiét
tir loai E. prostrata déu c6 kha ning khang vi sinh vat kiém dinh. Trong d6, can chiét
methanol va ethanol cho thay tac dung &c ché manh ddi véi cac chung vi khuan S.
typhi, P.mirabilis, S. aureus, K. pneumoniae, E. coli, P. aeruginosa va C. freundii véi
viing e ché dao dong trong khoang 14-20 mm. Gia tri MIC ddi véi cac chang vi sinh
vat dugc thir nghiém trong khoang 6,25-25,00 mg/mL [105].

Ba hop chat thiophene ecliprostin A-C (E79, E80, E95) duoc phan 1ap tir loai
E. prostrata ciing cho thay hoat tinh khang khuan dang ké chéng lai ching vi khuén
S. aureus, v&i gia tri MIC trong khoang 6,25-25,0 uM [74].
1.2.4.4. Tac dung ha dwong huyét

Enzyme DPP-IV 1a mdt enzyme c6 vai trd quan trong trong viéc diéu hoa
glucose trong co thé. Trong nghién ciu cia Xi va cong su, cac hop chat phan lap tur
loai E. prostrata di dwoc danh gia kha ning ¢c ché enzyme DPP-IV trong huyét
tuong ngudi in vitro. Két qua cho thiy, hop chit ecliptal (E91) c6 hoat tinh manh chong
lai enzyme DPP-1V, vai gia tri ICso dat 0,51 uM [71].
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Pac biét dang chu vy, hai triterpenoid 34,25-dihydroxy-23E-lemmaphyll-8,23-
diene (E25) va  3f-hydroxy-17-epi-28-norolean-12-en-16-one  3-O-f-D-
glucopyranoside (E23), thé hién kha ning tc ché rat manh d6i voi enzyme a-
glucosidase, voi gia tri 1Cso lan luot 1a 0,82+0,18 va 15,50+2,70 uM, so sanh véi
thudc d6i chimg acarbose (ICso 824+129 uM) [91].

Trong nghién ctru vé kha ning diéu tri bénh tiéu duong tip 2 va bénh béo phi
thong qua trc ché enzyme PTP1B in vitro, nhom nghién ciru cua Le va cong sur d Xac
dinh ring cin chiét thd ethanol & nong d6 100 mg/mL c6 kha ning tc ché enzyme
PTP1B Ién dén 65%. Khi tién hanh phan 14p cac hop chat theo dinh huéng hoat tinh
sinh hoc, nhom nghién ctru thu duoc mot sé triterpenoid va flavonid, trong d6 c6 hop
chat hesperetin-7-O-A-D-glucoside (E29), eclalbasaponin Il (E2), eclalbasaponin 11
(E3) va eclalbasaponin V (E5) thé hién hoat tinh &c ché enzyme PTP1B vdi gia tri
ICso trong khoang 10,88-15,23 uM, tuong dwong véi ddi ching duong ursolic acid
(ICs50 12.00£0.71 pM) [88].
1.2.4.5. Hoat tinh bao vé gan

Can chiét ethanol tir loi E. prostrata ¢ liéu 200 mg/kg da duoc sir dung dé danh
gia hoat tinh chong oxy hda va tac dung bao vé gan in vivo. Sau 15 ngay diéu tri bang
duong udng, mdi ngay mot lan, cac enzyme huyét thanh va enzyme chong oxy héa
tang 1én dang ké. Pong thoi, cac chi sb sinh héa nhu dam tong sé va bilirubin toan
phan dugc phuc hdi vé muc binh thuong, trong khi trong lugng gan giam [4].

Té bao HSCs dong vai trd quan trong trong co ché bénh sinh cta bénh xo gan.
Cin chiét methanol tir loai E. prostrata cho thiy kha nang trc ché su tang sinh cua té
bao HSCs in vitro. Khi tién hanh phan 1ap cac chét theo dinh huéng hoat tinh sinh hoc,
nhom nghién ctru da thu duoc hai hop chat echinocystic acid (E8) va eclalbasaponin
IT (E2), ca hai hop chat nay thé hién hoat tinh manh & liéu 100 mg/mL trong thoi gian
48 gid, v6i kha nang tre ché su ting sinh cta té bao HSCs dat 75-85% [84].

Hai hop chat wedelolactone E46 va demethylwedelolactone E47 duoc phan 1ap
tir loai Eclipta alba cho thay hoat tinh bao vé té bao gan va kich thich dang ké qua
trinh tai tao té bao gan d6i v6i tinh trang nhiém doc gan do CCly gay ra [106, 107].

Két luan: Nhiéu nghién cau trén thé giéi da chiing minh rang loai Eclipta
prostrata s¢ hitu cac hoat tinh sinh hoc quan trong nhu chong ung thu, khang viém, ha
duong huyét va bao vé gan, gan lién véi sy hién dién caa cac hop chat dic trung nhu
thiophene, coumestan va triterpenoid saponin. Tai Viét Nam, loai nay duoc st dung
phd bién trong y hoc ¢6 truyén va da c6 mot s6 cong trinh nghién ciru vé thanh phan
hoa hoc va tac dung duoc ly [108-111], tuy nhién, cac nghién ciu chuy@n sau vé hoat
tinh bao vé gan cua cac hop chat van con han ché. Do do, viéc lya chon loai E. prostrata
nghién cizu thanh phan hda hoc va danh gia hoat tinh bao vé gan la can thiét, gép phan
cung cip co s khoa hoc cho viéc khai thac va tng dung duoc liéu nay.
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CHUONG 2. POl TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
2.1.1. Loai Symplocos cochinchinensis (Lour.) S. Moore

Mau 14 va canh nho loai Tra dung (Symplocos cochinchinensis (Lour.) S.
Moore) duogc thu hai tai Ngoc Thanh, Phic Yén, Vinh Phuac, Viét Nam thang 6/2022.
Tén khoa hoc dugc PGS.TS Ninh Khac Ban, Vién Hoa hoc xac dinh. Mau tiéu ban
SC2206 duoc luwu tai phong Nghién ciu sinh vat bién, Vién Hoéa hoc, Vién Han 1am

Hinh 2.1. Hinh anh loai Symplocos cochinchinensis (Lour.) S. Moore
2.1.2. Loai Eclipta prostrata (L.) L

Phan trén mat dat loai Co nho ndi (Eclipta prostrata (L.) L) duoc thu hai tai
Khoai Chau, Hung Yén, Viét Nam vao thang 3/2022 va dugc xac dinh boi PGS. TS
Ninh Khic Ban. Mau tiéu ban TTT2203 duoc Iuu tai phong Nghién ciu sinh vat bién,
Vién Héba hoc, Vién Han I[am Khoa hoc va Céng nghé Viét Nam (Hinh 2.2).

Hinh 2.2. Hinh anh loai Eclipta prostrata (L.) L.
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2.2. Phuwong phap nghién ciru
2.2.1. Phuong phdp phan ldp cdc hop chat

2.2.1.1. Sdc ky 16p mong (TLC)

Sic ky 16p mong duoc thuc hién trén ban mong trang san DC-Alufolien 60 Fass
(0,25 mm, Merck), RP-18 Fasas (0,25 mm, Merck). Phét hién chat bang dén tir ngoai
& hai budc séng 254 nm va 365 nm hoic dung thudc thir 1 dung dich sulfuric acid
10% duoc phun déu 18n ban mong, say kho roi ho néng tir tir dén khi hién mau.
2.2.1.2. Sdc ky ¢ét (CC)

Sic ky cot duoc tién hanh vai chat hap phu 1a Silica gel c6 ¢& hat 1a 0,040 -
0,063 mm (230-400 mesh), pha dao su dung loai RP-18 (30-50 um, Fuji Silysia
Chemical Ltd.), Diaion HP-20 (Misubishi Chemical Indutries Co., Ltd.).
2.2.1.3. Sdic ky long hiéu ning cao (HPLC)

Sac ky long hiéu ning cao dugc thuc hién thong qua hé thong Agilent 1100
HPLC sir dung cot J'sphere H-80 (250x20 mm), toc d6 dong 3,0 mL/phit va may do
DAD.

2.2.2. Phuong phdp xdc dinh cdu tric

Cau truc héa hoc cua cac hop chat dugc xac dinh trén co sd sir dung cac phép
xéac dinh théng sé vat ly va cac phuong phap do phd bang céc thiét bi hién dai dong
thoi két hop véi phan tich va tra ciu tai liu tham khao. Cac phuong phéap do duoc
sir dung gom co:
2.2.2.1. Phé khéi lwong phan gidi cao (HR-ESI-MS)

Phé khéi lugng phan giai cao HR-ESI-MS do trén may Agilent 6530 Accurate-
Mass Q-TOF LC/MS tai Vién Hoa hoc, Vién Han l[am Khoa hoc va Cong nghé Viét
Nam.
2.2.2.2. Phé cong huong tir nhin (NMR)

Phé NMR dugc do trén may do trén may Bruker AVANCE NEO (Chét chuén
ndi [a TMS) tai Vién Hod hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Céc k¥ thudt phd cong huong tir hat nhan duoc sir dung bao gém:

- Pho cong hudng tir hat nhan mot chiéu: *H-NMR, 3C-NMR.

- Pho cong hudng tir hat nhan hai chiéu: HSQC, HMBC, COSY va NOESY.

Dung méi dugc st dung bao gém cac dung méi DMSO-ds, CD3OD, CDCls.
Vi¢e lya chon dung moéi do phu thudc vao ban chét cua timg mau, theo nguyén tic

dung méi phai hoa tan hoan toan mau thir.
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2.2.2.3. Phé ludng sdc tron (CD)

Phd CD duoc do trén may Chirascan™ CD spectrometer (Applied Photophysics Ltd.,

Surrey, UK) tai Vién Hoa hoc, Vién Han 1dm Khoa hoc va Cong nghé Viét Nam.
2.2.2.4. B¢ quay cuc ([a]p)

Do quay cuc duoc do trén may JASCO P-2000 polarimeter cua Vién Hoa hoc,

Vién Han lam Khoa hoc va Céng nghé Viét Nam.

2.2.2.5. Phuong phap xac dinh cac monosaccharide

Trinh tu x4c dinh chudi duong trong cac hop chat méi duoc thuc hién nhu sau:

e Nhan dang loai duong bang phan tich phd cong huong tir hat nhan NMR

Xac dinh don vi dudng don dua trén gia tri do chuyén dich hoa hoc thu duoc tir
pho *H-NMR va 3C-NMR. bic biét, cau hinh a/f cia nhém OH-hemiacetal
dugc xac dinh théng qua hang sé tuong tac ciia proton anome (Ji-2). Bén canh
d6, cau trac 1ap thé cua tirng phan tir dudng ciing dugc lam ré théng qua dang
tin hiéu va hang sé twong tac J ctia Cac proton.

So sanh do chuyén dich hda hoc dc cua cac dudng thu duoc voi cac duong da
cong bé trong tai liéu tham khao.

Két hop cac pho HSQC, HMBC va COSY dé xac dinh lién két gitra cac nguyén
tir carbon, dong thoi gan chinh xéc gié tri ¢ dich chuyén 6 cho ting vi tri trong
phan ti. Bic biét, viéc xac dinh chudi duong va vi tri lién két duoc thuc hién
dwa trén cac twong tac quan sat tir ph6 HMBC.

Tuy nhién, phd NMR chua thé xac dinh cau hinh D/L cua ting phan tir duong.

e Phuong phap xac dinh cau hinh D/L cua duong:

Thay phan: cit dit mach dudng trong hop chat dé thu duoc duong don.

Tinh ché: Sir dung cac phuong phap sac ky dé phan tach va thu nhan timg duong don.
Do d6 quay cuc: Tién hanh do do quay cuc riéng cua timg dudng don thu dugc.
So sanh dix liéu: Déi chiéu két qua do quay cuc riéng véi tai liéu da cong bd dé
xac dinh cu hinh D/L cua duong.

Quy trinh thi nghiém: Mdi hop chéat (SC1-SC4) (8,0 mg) dugc hoa tan trong

1mL dung dich HCI 2,0 M (dioxane/H-0, 1/1, v/v, 1,0 mL) va dun néng cach thay &
80 °C trong 3 gio dé thuy phan lién két glycoside. Sau d6, trung hoa dung dich thu
duoc bing bac carbonat va loai bo két tua bac clorua. Co dic hoan toan dung dich thu
duoc dudi khi N2. Chiét hdn hop sau phan ang véi CHCIs, phan dich nudéce thu duoc
duoc thdi khd bang khi N2. Can chiét nuéc dugc tinh ché bang sic ky 16p mong diéu
ché (TLC) véi hé dung mdi CH2Cl/MeOH/H.0 (2,2/1/0,1, viviv) dé thu duoc cac
monosaccharide. GOc quay cuc riéng ctiia monosaccharide duoc xac dinh sau khi hoa
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tan trong H-0 trong 24 gio, sau d6 so sanh voéi tai liéu tham khao dé xac dinh cau
hinh D/L.

2.2.3. Phuong phap xdc dinh hoat tinh sinh hoc

Viéc lya chon phuong phap thir nghiém 1a yéu t6 then chét trong qué trinh
danh gia hiéu qua hoat tinh sinh hoc ctia cac hop chat phan 1ap tir thuc vat. Trong
nghién ctru nay, phuong phap duoc lua chon phu hop véi tirng loai thuc vat dua trén
thanh phan hda hoc dic trung. Cac hop chat phan Iap tir S. cochinchinensis chu yéu
a triterpenoid, phenolic va lignan. Cac nhém chat nay co tinh chat chéng oxy hoa,
diéu hoa enzyme va tuong tac véi qua trinh chuyén hoéa noi bao [112] [113] [114-
116]. Do d6, phép thir Resazurin, mot xét nghiém danh gia hoat tinh chuyén hda té
bao théng qua sy khir resazurin thanh resorufin da duoc lya chon [117]. Cac hop chat
tir E. prostrata, vgi 16p chat dic trung thiophene va coumestan, da dugc chitng minh
c6 hoat tinh bao vé té bao gan khoi ton thuong do cac tac nhan gy doc, stress oxy
hoa. Phép that MTT, dua trén su chuyén doi cia MTT thanh formazan, 13 phuong
phap thich hop dé danh gia kha nang bao vé té bao khoi doc tinh [84, 106, 107].
2.2.3.1. Phwong phdp xac dinh kha nang song cua té bao gan.

Nguyén tac: Xét nghiém khir Resazurin duoc thuc hién dé danh gia tac dong
ctia cac hop chat dugc phan 1ap tir loai S. cochinchinensis dén kha nang song cua té
bao gan HepG2. Xét nghién khir Resazurin la mot thir nghiém mau huynh quang
thudong dugc sir dung dé danh gia kha nang song cua té bao dya trén sy chuyén hoa
cua thuéc nhuom Resazurin thanh Resorufin, mot chat phat huynh quang, béi céc té
bao ¢6 hoat tinh chuyén héa. Cuong d6 huynh quang cia Resorufin ty 1¢ thuan vai s6
luong té bao song, tir d6 cho phép xac dinh mirc do anh huang cua cac hop chét thi
nghiém dén kha niang séng cua té bao. Dung mdi DMSO va Triton X-100 dugc sir
dung dé danh gia kha niang song toi da va kha ning song téi thiéu cua té bao.
Paracetamol va Silymarin duoc sir dung lam ddi chung [118].

Thi nghiém xdc dinh kha néing séng cua té bao

Thi nghiém xac dinh kha nang séng cua té bao gan in vitro dugc thuc hién tai
Trung tim phat trién thuéc méi, Quy ddi méi y té Daegu Kyungbuk (KMEDIhub),
Daegu 41061, Han Quéc

Phuong phéap xac dinh kha nang song cua té bao gan in vitro gdm 3 budc:

Budc 1: Phuong phap nudi cay té bao.

Té bao gan HepG2 duoc nudi ciy trong moi truong DMEM chia glucose cao,
bd sung 10% (v/v) FBS (fetal bovine serum) va 100 pug/mL penicillin-streptomycin &
diéu kién 37°C, 5% COs.

Budrc 2: Phuong phap xac dinh kha nang séng cua té bao gan.
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Té bao gan HepG2 dugc nudi trong dia 96 giéng voi mat do té bao 10* té
bao/giéng va duoc i ¢ ta am 37°C, 5% CO» trong khoang 15 dén 20 gio. Céc té bao
sau d6 duoc xur ly bang céc hop chét thar nghiém ¢ hai nong do: 1 pM va 10 uM, sir
dung méi truong nudi cdy DMEM chtra glucose cao, bd sung 1% (v/v) FBS va 100
ng/mL penicillin- streptomycin. Trén cung mét dia thir, b tri mot sé giéng chira dung
moi DMSO 0,5% (v/v) dé danh gia kha ning song téi da cua té bao (c4c té bao duoc
coi la c6 kha ning séng 100%) va Triton X-100 0,01% (v/v) dé danh gia kha ning
sbng tdi thiéu cua té bao (giy doc té bao hoan toan). Paracetamol va Silymarin duoc
sir dung lam chat déi chiing. Sau khi u 15 gid, mdi giéng duoc xu ly bang thubc thu
Resazurin 20% (v/v) (#G8080, Promega, USA) va 1 tiép trong 1,5 gio. Cuong do
huynh quang cua Resorufin dugc do tai budc song 590 nm.

Kha nang song cua té bao duoc tinh theo cong thic:

ODm3u thte — ODrriton x-100

% Té bao séng = x 100
ODpmso — ODriton x-100

Céc phép thir dugc lap lai 3 1an dé dam bao tinh chinh xac.

Buée 3: Phuong phép xir 1y s6 liéu.

Céc thi nghiém danh gia kha ning song cua té bao gan HepG2 duoc thuc hién
it nhat 3 1an va lay gid tri trung binh. Dir liéu duoc trinh bay dudi dang gia trj trung
binh + d6 léch chuan (SD). Y nghia théng ké dugc xac dinh bang céch str dung phan
tich ANOVA mét chiéu, sau d6 kiém tra Tukey HSD, véi mitc ¥ nghia dugc ddt & p < 0,01.
Phan tich théng ké duoc thyc hién bang phian mém GraphPad Prism 8.0 (GraphPad
Software Inc, San Diego, CA).
2.2.3.2. Phuong phdp xdc dinh kha ndng bao vé té bao gan.

Nguyén tic: Bé danh gia hoat tinh bao vé gan in vitro cua loai E. prostrata, cac
mau nghién ciru duoc danh gia hoat tinh trén mo hinh nudi ciy té bao HepG2 véi su
c6 mat cua CCly, 12 chit doc c6 thé tac dong truc tiép hoic gian tiép thong qua viéc
tao ra goc tu do dan dén qua trinh peroxy hda cac phan tu lipid cua té bao va gay ton
thuong nghiém trong cho té bao. Gia tri mat d6 quang duoc xac dinh dua trén sy
chuyén d6i MTT (3-(4,5-dimethylthiazol-2 - yl)- 2, 5 - diphenyltetrazolium) thanh
Formazan bai enzyme trong ty thé cua té bao sdng. Formazan c6 mau tim, duoc hoa
tan bang DMSO. Bén canh d6, té bao HepG2 duoc xem la md hinh in vitro thich hop
cho thir nghiém nay, do dong té bao HepG2 con duy tri duoc kha nhiéu cac dic tinh
sinh Iy, hinh thai twong tu nhu t& bao gan lanh tinh. Vi vay, mé hinh nay c6 thé duoc
sir dung dé nghién ctu su ton thuong té bao gan va sang loc cac hop chat tu nhién
chéng nhiém doc gan [119].

Thi nghiém déanh gid hoat tinh bdo vé té bao gan
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Hoat tinh bao vé gan in vitro cua loai E. prostrata duwoc thuc hién tai phong Thir
nghiém sinh hoc, Vién Sinh hoc, Vién han 1am khoa hoc va Céng nghé Viét Nam.

Phuong phép xac dinh kha nang bao vé té bao gan in vitro gdm 3 budc:

Buéc 1: Phuong phap nudi cay té bao.

Dong té bao HepG2 duoc nudi ciy trong moi trudng nudi cdy DMEM chira 2
mM L-glutamine, 10 mM HEPES va 1,0 mM sodium pyruvate, b6 sung 10% fetal
bovine serum - FBS (GIBCO) ¢ diéu kién 37°C, 5% COx.

Budéc 2:Phuong phép xéac dinh kha nang bao vé té bao.

Té bao HepG2 duoc nudi trong dia 96 giéng voi mat do té bao 3x10* té
bao/giéng va 1 24 h & ta am 37°C, 5% CO,.

Mau nghién ctu (mau thtr) hodc ddi chitng quercetin dugc dua vao cac giéng
nudi ciy ¢ nong do 20 pM va 100 uM (ddi véi cac chat sach) va nong do 20 pg/mL
va 100 pg/mL (ddi véi can chiét) véi su c6 mat cua CCly 40 uM, sau d6 U dia thém
2h. Trén cing mot dia thtr, b tri mot s6 giéng khong c6 mau thir. Kha ning sdng s6t
cua té bao dudi tac dong cua CCls duoc xac dinh thong qua phép tha MTT . Sau khi
loai bé moi truong nudi cdy, thém 50 uL MTT (1 mg/mL) vao mdi giéng. U dia &
nhiét d6 37°C trong 4 h. Tinh thé formazan hinh thanh duoc hoa tan bang DMSO. Po
gia tri mat do quang ¢ budc song 540 nm.

Hiéu qua bao vé té bao gan dugc tinh theo cong thic:

ODmiu the — ODccua
ODDMSO - ODCC14
Cac phép thir dugc lap lai 3 1an dé dam bao tinh chinh xac.

x 100

% Bao vé =

Buéc 3: Phuong phép xir 1y s6 liéu.
Cac sb liéu duoc xtr 1i trén Excel, duoc trinh bay dang trung binh + SD.

2.3. Phan l4p cac hop chat
2.3.1. Cdc hop chdt phdn Idp tir loai Symplocos cochinchinensis (Lour.) S. Moore

Mau 14 va canh nhd loai Tra dung (Symplocos cochinchinensis (Lour.) S.
Moore) sau khi phoi kho, nghién thanh bot min (5,1 kg) duoc chiét véi methanol (3
lan x 20 L) bang thiét bi siéu &m (¢ 50°C, mdi lan 1 gio). Cét loai dung moi dudi ap
suat giam thu dugc 410,0 g can chiét methanol. Can chiét dugc bo sung thém 2 lit
nuéc va chiét long-long véi cac hé dung mdi tang dan do phan cuc n- hexane, CH2Cl,
va EtOAc thu dugc can n-hexane (SC1’, 90,0 g), can CH2Cl, (SC2’, 70,0 g), can
EtOAc (SC3', 80,0 g) va dich nudc (SC4'). Sau khi cat loai bo dung méi hitu co duéi
&p suat giam, dich nudc SC4’ duoc dua 1én cot Diaion HP-20, loai bé phan duong
bang nudc va ria giai véi hé dung méi MeOH:H.0 (25:75, 50:50, 100:0, v/v) thu
dugc 3 phan doan SC4A, SC4B, SCAC. Phan tach SC4C trén cot silica gel va rira giai
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bang hé dung méi gradient CH2Clz: MeOH (10:1—1:1, v/v) thu dugc 4 phan doan
nho hon SC4C1 (8,3 g), SC4C2 (15,1 g), SC4C3 (11,4 g) va SC4C4 (7,1 g).

Phan tach SC4C2 bang cot sic ky silica gel véi hé dung mai raa giai CH.Cly:
MeOH (8:1, v/v) thu dugc 3 phan doan SC4C2A-SC4C2C. Phan doan SC4C2B duoc
dua 1én cot cot RP-18 vai hé dung moi rira giai acetone:nude (1:4, v/v) thu duoc 4
phan doan SC4C2B1-SC4C2B4. Khi tinh ché SCAC2B1 trén hé thong HPLC, pha
dong 16% acetonitril trong nudc thu dugc hop chat SC9 (5,2 mg, tr 31,6 phit) va
SC10 (11,2 mg, tr 36,9 phat). Tinh ché SC4C2B2 trén HPLC, pha dong 22%
acetonitril trong nudc, thu dugc 2 hop chat SC13 (9,5 mg, tr 37,3 phat), SC18 (9,5
mg, tr 50,3 phat). Hai hop chat SC6 (7,1 mg, tr 55,4 phit) va SC12 (11,2 mg, tr 48,9
phut) thu dugc sau khi phan tdich SC4C2B3 trén HPLC, pha dong 25% acetonitril
trong nudc. Phan taich SC4C2B4 bang cot sac Ky silica gel véi hé dung moi ria giai
CHClz:acetone (3:1, v/v) thu dugc 3 phan doan SC4C2B4A, SCAC2BAC,
SC4C2BA4C. Phan tach SC4C2B4A trén HPLC, pha dong 22% acetonitril trong nudéc,
thu dugc SC11 (12,4 mg, tr 36,4 phut) va SC16 (15,1 mg, tr 55,4 phut). Hop chat
SC5 (7,1 mg, tr 52,0 phut) thu dugc khi tinh ché SC4C2B4B trén HPLC, pha dong
25% acetonitril trong nudc.

Phéan doan SC4C3 duogc phan tach bang cot sac ky silica gel vai hé dung moi
raa giai CH2Clz:acetone (3:1,v/v) thu dugc 4 phan doan SC4C3A-SC4C3D. Phén
tdch SC4C3C trén cot RP-18 vai hé dung méi rua giai MeOH:nudc (2:1, v/v) thu
dugc bén phan doan nho hon SC4C3C1-SC4C3C4. Phan doan SC4C3C4 duogc dua
Ién cot RP-18 véi hé dung moi rira giai acetone:nudce (1:1, v/v) thu dugce 3 phan doan
SC4C3C4A, SC4C3C4B va SC4C3CAC. Hop chat SC1 (5,2 mg, tr 37,8 pht) thu
duoc khi tinh ché SC4C3C4A trén HPLC, pha dong 29% acetonitril trong nudc. Hop
chat SC2 (80,5 mg, tr 47,9 phut) thu duoc khi tinh ché SC4C3C4B trén HPLC, pha
dong 32% acetonitril trong nudc. Hop chat SC14 (10,5 mg, tr 32,3 phut) thu dwoc
khi tinh ché SC4C3CA4C trén hé thong HPLC, pha dong 22% acetonitril trong nudc.
Hop chat SC15 (6,3 mg, tr 43,1 phat) va SC17 (5,1 mg, tr 42,0 phut) thu duoc khi
phan tach SC4C3C1 trén HPLC, pha dong 20% acetonitril trong nudc. Hop chat SC3
(5.2 mg, tr 23,1 phit) va SC4 (7,1 mg, tr 25,2 pht) thu dugc khi tinh ché SC4C3C2
trén hé théng HPLC, pha dong 27% acetonitril trong nuéc. Hop chat SC7 (7,1 mg, tr
46,5 phat) va SC8 (5,0 mg, tr 50,1 phuat) thu duoc khi phén tach SC4C3C3 trén
HPLC, pha dong 25% acetonitril trong nuéc (Hinh 2.3).
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Symplocos cochinchinesis (Lou.) 5. Moore

(5,1ke)
A : Acetone EtDAc  : Ethyl acetate i
.. Chigt voi methanel
ACN  :Acetonitril H : n-Hexane 3 1am % 20L)
C,C : Column chromatography M : Methanol Methanol
D : Dichloromethane W : Water 10 gj
B sumg mede va chidt phin ldp voi dung méi
H-hexans, dichloromethane, syl acetats
Cjinn-hexane  Cin CHCL CinFtQAc  Dich nwée (SC47) .
(&C1", 90,0 2) (02,7008 (5C3", 80,0 2) C& gquay loai bé dung méi hitu oo .
Bhca lEn ofit diaion HP-20. Loai bd dudmg bing racce
[ MW (23:73, wi) [ MW (50:30,0%) |aew (100:0
SC4A SC4B SC4C
(ER=Y] (3008 (TL0 g
Silicagele, c
[DM10:0, v [DM 1, v DAL5:, ) | Dt 11, v
SC4C1 SC4C2 SC4C3 SC4C4
(E3g (1518 (1142 7,18
Silicagele, ¢ Silica gel e e,
DA E-] D-4 %1
2C4C2A SC4CIB SC4CIC 504034 SC4CIB SC4CaC SC4C3D
g 482 (338 (13g (08g) @4z (11g
RP- 1E EP- 13
ATW(LE, v AW 21, w)
$C4C1B1 SC4C2B2 SC4CIB3 SC4CIB4 $04C3CL SC4CIC2 SC4CIC3 SC4CICH
(830 mg) (428 mg) (615 mg) (236 mz) (100.1 mg) (1852 mg) (1634 mg) 5e)
HPLC HPLC HPLC HFLC HPLC EP- 18
16 % CM — 25 % ACN Silica zel ¢ 20 % ACN 27% ACN 23 % ACH AWLL)
22 % ACN DA (3:1)
5C9 (52 mg, 3CIO(112mg 5C6 (7,1 me, SCI2 (11,2mg, S5C17(51me, SCI5(63me SC3(5.2mg, SC4(7,1mz, SCT(7lmz SCB(50mg SCICICA 5CAC3IC4B SC4CICIC
ty 316 phif)  tx 36,9 phit) ty 354 phit)  tp 48,9 phit) t, 42,0 phait) 1, 43,1 phat) te 23,1 phoit) ¢, 252 phai)  te 46,5 phit)  tp 50,1 phif) (395 mg) (68,2 mg)
o : HFLC HPLC
3% ACK 22% ACN
| ) | SCACIB4A SC4CIB4B  SC4CIBAC SC1(5 2 me, SC2(305mz,  SCI4 (10,5 me,
SC13 (9.5 mg, SC19 (95 me, (B35 (40 mz) (39,5 mg) 47,5 phif) t; 32,3 phoit)
t, 37,3 phiit) £ 50,3 phuit) HELC '
22 % ACN
SCs
SCI1 (124 mg, SCI6(15,1mz, &
t, 364 phit)  tp 55,4 phat)

Hinh 2.3. So' d6 phan lap cac hop chat tir loai S. cochinchinesis.
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2.3.2. Cdc hop chdt phdn Idp tir loai Eclipta prostrata (L.) L

Phan trén mat dat loai Co nho ndi (Eclipta prostrata (L.) L) sau khi phoi kho,
nghién thanh bot min (9,0 kg), sau d6 chiét véi methanol bang thiét bi siéu &m (3 lan
x 30 L, 50°C, mdi lan 1 gi&). Céc dich chiét duoc gom lai, loc qua giay loc va cat thu
hoi dung méi dudi ap suét giam thu dugc 270 g cin chiét MeOH. Can chiét duoc hoa
vao 2 lit nudce cat va tién hanh chiét phan bd lan luot véi cac dung mdi hitu co ting
dan d6 phan cuc n-hexane, CH2Cl, va EtOAc thu dugc cin n-hexane (CEP1, 150,0
g), can CH2Cl, (CEP2, 6,0 g), can EtOAc (CEP3, 2,0 g) va dich nu6c (CEP4) sau khi
cat thu hoi dung moi hitu co dudi ap sut giam.

Phan doan CEP1 duoc phan bd déu trong n-hexane, tim vai silica gel, quay kho
loai bo dung méi, nghién min dua 1én cot sic ky silica gel voi hé dung méi ria giai
gradient n-hexane:acetone (100:0—1:1, v/v) thu dugc nam phan doan CEP1A (26,0
g), CEP1B (10,0 g), CEP1C (8,0 g), CEP1D (18,0 g) va CEPI1E (30,0 g). Phan doan
CEP1A tiép tuc duoc phan tach trén cot sic ky RP-18 véi hé dung mdi rira giai
acetone:nudc (3:1, v/v) thu duoc CEP1AL (1,0 g), CEP1A2 (2,2 g), CEP1A3 (4,8 g)
va CEP1A4 (3,1 g). Khi tinh ché CEP1A1 trén HPLC, pha dong 95% acetonitril trong
nudc thu duge hop chat EP10 (42,4 mg, tr 28,1 phat). Tinh ché CEP1A2 trén HPLC,
pha dong 95% acetonitril trong nudc thu duoc hop chat EP3 (12,4 mg, tr 30,5 phut).
Tinh ché CEP1A3 trén HPLC, 95% acetonitril trong nuéc thu duoc hop chit nim
hop chat EP1 (6,1 mg, tr 30,6 phut), EP2 (24,5 mg, tr 38,1 phat), EP5 (4,8 mg, tr
40,8 pht ), EP6 (11,0 mg, tr 32,2 pht) va EP9 (15,3 mg, tr 31,7 phut). Cac hop chat
EP4 (8,5 mg, tr 50,1 phut), EP7 (24,4 mg, tr 37,2 phit) va EP8 (22,4 mg, tr 46,3
phut) thu dugc khi tinh ché CEP1A4 trén HPLC, 95% acetonitril trong nudc.

Dich nuéc (CEP4) duoc dua 1én cot Diaion HP-20, loai b phan duong bing
nuGce va ria giai vai hé dung méi MeOH:H,0 (25:75—100:0, v/v) thu dugc bén phan
doan CEP4A (4,0 g), CEP4B (45,0 g), CEP4C (10,0 g) va CEP4D (14,0 g). Phan tach
CEP4B trén cot silica gel va ria giai bang hé dung méi gradient CH2Cl:MeOH
(20:1—1:1, v/v) thu dugc bén phan doan CEP4B1 (6,0 g), CEP4B2 (8,1 g), CEP4B3
(8,5 g) va CEP4B4 (14,0 g). Phan tach CEP4BL1 trén cot RP-18, hé dung mai rira giai
MeOH:nué6c (1:1,1, v/v) thu dwoc hop chat EP13 (100,0 mg). Phan tich CEP4B2
trén cot sic ky RP-18, hé dung méi rira giai MeOH:nuéc (1:1,1, v/v) thu dugc ba
phan doan CEP4B2A (1,6 g), CEP4B2B (1,2 g) va CEP4B2C (1,1 g). Tinh ché
CEP4B2A trén hé théng HPLC, pha dong 50% acetonitril trong nudc thu duoc hop
chat EP15 (8,1 mg, tr 39,8 pht). Phan tich CEP4B3 trén cot sic ky RP-18, hé dung
moi rira giai MeOH:nudc (1:1,1, v/v) thu dugc ba phan doan CEP4B3A (3,1 g),
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CEP4B3B (2,2 g) vd CEP4B3C (1,6 g). Phan tach CEP4B3B trén cot sic ky silica
gel véi hé dung mdi CH2Clz:acetone:nude (1:2:0,1, v/v/v) thu dugc hop chat EP18
(8,1 mg). Tinh ché CEP4B3C trén HPLC, pha dong 30% acetonitril trong nudc thu
duoc hop chat EP12 (4,0 mg, tr 39,4 phit). Phan doan CEP4B4 duoc phan tach trén
cot sic ky RP-18, hé dung mdi ria giai MeOH:nuéc (1:1,1, v/v) thu dwgc ba phan
doan CEP4B4A (2,1 g), CEP4B4B (2,0 g), CEP4B4C (1,6 g). Tinh ché CEP4B4A
trén hé thong HPLC, 41% acetonitril trong nuéc thu duoc hop chat bon hop chat
EP14 (21,1 mg, t 39,1 phut), EP16 (5,1 mg, tr 79,3 phtt), EP17 (9,1 mg, tr 390,9
phat) va EP19 (32,0 mg, tr 39,5 pht). Hop chat EP11 (6,1 mg, tr 30,6 phtt) thu duoc
khi tinh ché CEP4BA4C trén HPLC, pha dong 30% acetonitril trong nuéc (Hinh 2.4).
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Eclipta prostrata (L.) L
A ‘Acetone H n-Hexane (9.0 kg phin #?"n mdt dat)
. . . Chiét vai methanol
g :Col chromat h M ‘Methanol +
c.C olumn ography I+] (0L x3 ldn)
D :Dichloromethane W Water
CEP (270,0 g)
E Fthyl acetate (EtOAC) L .
Phidn b6 déu trong murce va chiét iam luot vai n-
I hexan, dichioromethane, etfyl acetate
I I | I
Cin n-hexan Cin CH:Ck Cin EtOAc Lép nwdc
(CEP1, 1500 g) (CEP2 6,0 g) {CEP3,2.0 g) {CEP4)
Diaion HP-20P
MW (25:75-100:0)
Silu 1 I I
cagele c. CEP4A CFP4BE CEP4C CEP4D
H:-A gradient {100:0-1:1) 4.0 (45.0 ) (10.0 g) (14.0 g)
Silica gel c. c.
D:M gradient (20:1-1:1)
I I I I I | I
CEPl1A CEP1B CEP1C CEP1D CEPIE CEP4BE1 CEP4B2 CEP4B3 CEP4B4
(260g) (1002  (20g (180g  (00g) (60 (8.1g) (858 (140 8)
RP-18 RP-18 RP-18 RP-18 RP- 18
AW (3:1) MW (1:1.1) MW (1:1.1) MW (1:1.1) MW (1:1,1)
I I I EP13 | | | I I I
CEP1Al CEP1A2 CEP1A3 CEP1A4 (100,0 mg) CEP4B2A CEP4B2B CEP4B2C CEP4B3A CEP4B3B CEP4B3C  CEP4B4A CEP4B4B CEP4B4C
1Log 222 482 (B.1g) (L6g) (12g (Llg (Glg (@229 (162 @1g 20z (l6g
HPLC HPLC HPLC HEPLC HPLC Silica gel c. c. HPLC HPLC HPLC
95% ACN 095% ACN 95% ACN 95% ACN 50% ACN DeAW (1:2:0.1) 30% ACW 41% ACN 16% ACN
EP10 EP3 EP1 ) EP4 EP15 EP18 EP12 EP14 EPI11
(#24mg (124 mg (8.0mg, 2 35.4 phit) (8.5 mg, tg 50.1 phit) (8.1 mg. tz 39,8 phit ) (8.1mg)  (40mg  (21.1 mg. t2 39,1 phit) (6.1 mg, tz 30,6 phit)
tr 281 phit) g 30,5 phit) EP2 EPT7 12,394 phit) EP16
(24,5 mg, t 38,1 phit) (24,4 mg, t 37.2 phat) (5.1 mg, t5 37,3 phit)
EP5 EP% EP17
(4.8 mg, t 408 phit) (22,4 mg, tz 46,3 phat) (9.1 mg, tp 30,9 phat)
EP6 EP19

(11.0 mg, tz 32.2 phit)
EP9
(15.3 mg, tz 31,7 phat)

(32,0 mg. g 33,5 phiit)

Hinh 2.4. So' d6 phan ldp cac hop chdt tir loai E. prostrata
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Thong sb vat ly va sé liéu phé cia cac hep chat
3.1.1. Thong sé vat Iy cac hop chdt phan Idp tir lodi Symplocos cochinchinensis
3.1.1.1. Hop chat SC1: symplosaponin A
Chét bot mau trang.
Do quay cuc [a]Z’: - 35,7 (c 1,0, MeOH).
HR-ESI-MS: m/z 1179,5538 [M +Na]*.
Tinh toan ly thuyét [Cs7HssO24 Na]*, 1179,5558.
Cong thac phan ta Cs7HgsO24, M = 1156.
S liéu phd *H-NMR va BBC-NMR (CD3OD): xem Bang 3.1.
3.1.1.2. Hop chat SC2: symplosaponin B
Chét bot mau trang.
Do quay cuc [a]Z : - 56,4 (c 1,0, MeOH).
HR-ESI-MS: m/z 1219,5864 [M +Na]*.
Tinh toan ly thuyét [CeoHs2024 Na]*, 1219,5871.
Cong thuc phan tir CeoHo2024, M = 1196.
S6 lieu phd *H-NMR va 3C-NMR (CD3sOD): xem Bang 3.2.
3.1.1.3. Hop chat SC3: symplosaponin C
Chét bot mau trang.
Do quay cuc [a]3’ : - 32,8 (¢ 1,0, MeOH).
HR-ESI-MS: m/z 1177,5771 [M+Na]".
Tinh toan ly thuyét [CssHeoO23Na]*, 1177,5765.
Cong thuc phan tir CssHgoO23, M = 1154,
S liéu phd H-NMR va *C-NMR (CD3;0D): xem Bang 3.3.
3.1.1.4. Hop chat SC4: symplosaponin D
Chét bot mau trang.
Do quay cuc [a]Z’ : - 16,0 (¢ 1,0, MeOH).
HR-ESI-MS: m/z 1179,5941 [M+Na]*
Tinh toan ly thuyét [CssHgs2023 Na]*, 1179,5922.
Cong thac phan ta CsgHo2023, M = 1156.
S liéu phd H-NMR va *C-NMR (CD30D): xem Bang 3.4.
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3.1.1.5. Hop chat SC5: symplolignan A

Chét bot mau trang.

D6 quay cuc [a]2’: -8,0 (c 0,1, MeOH).

HR-ESI-MS: m/z 541,1682 [M+Na]".

Tinh toan ly thuyét [CosH30011Na]*: 541,1680.

Cong thuc phan tir C26Hz0011, M = 518.

CD (c 2,0x1073, MeOH): [A]? (rel, nm): —1,00 (222), +0,21 (245) va +0,33 (290).
S liéu phd *H-NMR va BC-NMR (CD3OD): xem Bang 3.5.

3.1.1.6. Hop chat SC6: symplolignan B

Chat bot mau trang.

D6 quay cuc [a]Z’: -15,0 (c 0,1, MeOH).

HR-ESI-MS: m/z 541,1682 [M+Na]".

Tinh toan ly thuyét [C2sH3001:Na]*: 541,1680.

Cong thuc phan tir C26Hz0011, M = 518.

CD (c 2,0x1073, MeOH): [A]? (rel, nm): —1,00 (222), +0,20 (244) va +0,32 (290)

S liéu phd *H-NMR va BC-NMR (CD3OD): xem Bang 3.6.

3.1.1.7. Hop chat SC7: 1-O-[g-D-apiofuranosyl-(I—6)-p-D-glucopyranosyl]-2-
methoxy-4-propenylphenol.

Chat dang keo mau nau.

D6 quay cuc [a]Z’: -75,6 (¢ 0,1, MeOH).

Cong thic phan tir C21H30011, M = 458.

S liéu phd *H-NMR va 3C-NMR (CD3OD): xem Bang 3.7.

3.1.1.8. Hop chdt SC8: 1-O-[S-D-xylopyranosyl-(1—6)-O-p-D-glucopyranosyl]-2,6-
dimethoxy-4-propenyl-phenol

Chét bot mau trang.

D6 quay cuc [a]Z’: -170 (c 0,1, MeOH).

Cong thac phan ta C22Hz2012, M = 488.

S liéu phd H-NMR va *C-NMR (CD3;0D): xem Bang 3.8.

3.1.1.9. Hop  chat SC9:  6-O-p-coumaroyl-g-D-fructofuranosyl-(2— 1)-a-D-
glucopyranoside

Chét bot mau trang.
Do quay cuc [@]5 : +13,5 (c 1,0, MeOH).

Cong thuc phan tir C21H28013, M = 488
S liéu phd *H-NMR va BC-NMR (CD3OD): xem Bang 3.9.
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3.1.1.10. Hop chat SC10: arillatose B

Chét bot mau trang.

Pé quay cyc [@]3 : +15,9 (c 1,0, MeOH).

HR-ESI-MS: m/z 541,1528 [M+Na]".

Tinh toan ly thuyét [C22H30014Na]*: 541,1533.

Cong thuc phan tir C22Hz0014, M = 518.

S liéu phd *H-NMR va BC-NMR (CD3OD): xem Bang 3.10.
3.1.1.11. Hop chat SC11: secoisolariciresinol 9'-O-f-D-glucopyranoside
Chét bot mau trang.

D6 quay cuc [a]Z’: -20,0 (c 0,1, MeOH).

Cong thuc phan tir C26Hz6011, M = 524,

S liéu phd *H-NMR va BC-NMR (CD30D): xem Bang 3.11.
3.1.1.12. Hop chat SC12: matairesinol-4-O-4-D-glucopyranoside
Chat bot mau trang.

D6 quay cuc [a]Z’: -30,0 (¢ 0,1, MeOH).

HR-ESI-MS: m/z 543,1838 [M+Na]".

Tinh toan ly thuyét [C26H3201:Na]*, 543,1837

Cong thic phan tir C2sH32011, M = 520.

S liéu phd *H-NMR va 3C-NMR (CD3OD): xem Bang 3.12.
3.1.1.13. Hop chat SC13: nortracheloside

Chat bot mau trang.

D6 quay cuc [a]Z’: -35,0 (¢ 0,1, MeOH).

HR-ESI-MS: m/z 559,1786 [M+Na]".

Tinh toan ly thuyét [CasHs2012Na]*, 559,1791.

Cong thic phan tir C26H32012, M = 536.

S liéu phd H-NMR va 1*C-NMR (CD30D): xem Bang 3.13.
3.1.1.14. Hop chat SC14: nortrachelogenin 4-O-f-D-glucopyranoside
Chét bot mau trang.

Do quay cuc [a]%’: -48,5 (c 0,1, MeOH).

Cong thac phan ta Cz6Hz2012, M = 536.

S liéu phd H-NMR va 1*C-NMR (CD30D): xem Bang 3.14.
3.1.1.15. Hop chat SC15: lariciresinol 4'-O-B-D-glucopyranoside
Chét bot mau trang.

D6 quay cuc [a]%’: -50,4 (c 0,1, MeOH).
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Cong thic phan tir C2sH34011, M = 522.

S liéu phd *H-NMR va 3C-NMR (CD3OD): xem Bang 3.15.

3.1.1.16. Hop chat SC16: balanophonin 4-O--D-glucopyranoside

Chat bot mau tring.

b6 quay cuc [a]Z’: -65,3 (¢ 0,1, MeOH).

Cong thic phan tir C2sH30011, M = 518

S liéu phd *H-NMR va 3C-NMR (CD3OD): xem Bang 3.16.

3.1.1.17. Hop chat SC17: dehydrodiconiferyl alcohol 4-O-p-D-glucopyranoside
Chat bot mau tring.

Do quay cuc [a]?®: -56,5 (¢ 0,1, MeOH).

Cong thuc phan tir C26H32011, M = 520.

S liéu phd *H-NMR va BC-NMR (CD30D): xem Bang 3.17.

3.1.1.18. Hop chat SC18: dihydrodehydrodiconiferyl —alcohol — 9-O-8-D-
glucopyranoside

Chét bot mau trang.

Do quay cuc [a]Z’: +35,5 (¢ 0,1, MeOH).

Cong thuc phan tir C26H34011, M = 522.

S lidu phd H-NMR - va 3C-NMR (CDs;OD): xem Bang 3.18.

3.1.2. Théng sé vt li va sé liéu phé ciia cdc hop chat phan Idp tir 10ai Eclipta prostrata
3.1.2.1. Hop chat EP1: 5-(but-3-en-1-yn-1-yl)-5'-(methoxymethyl)-2, 2"-bithiophene
Chat dang dau mau nau.

HR-ESI-MS m/z: 261,0405 [M+H]".

Tinh toan ly thuyét [C14H130S]*: 261,0402.

Cong thirc phan tir C14H120S2, M = 260.

S liéu phd *H-NMR va 3C-NMR (CDCls): xem Bang 3.19.

3.1.2.2. Hop chat EP2: senecioester

Chét dang dau mau nau.

HR-ESI-MS m/z: 351,0484 [M+Na]*.

Tinh toan ly thuyét [C1sH160-S,Na]*: 351,0489

Cong thac phan to C1sH1602S2, M = 328.

S liéu phd H-NMR - va 3C-NMR (CDCls): xem Bang 3.20.

3.1.2.3. Hop chat EP3: tiglinsaureester

Chét dang dau mau nau.

Cong thuc phan ta: CisH1602S2, M = 328.
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S liéu phd *H-NMR va 3C-NMR (CDCls): xem Bang 3.21.

3.1.2.4. Hop chat EPA: 5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2"-bithiophene
Chat dang dau mau nau.

Cong thuc phan ti: CisH1202S2, M = 288.

S liéu phd *H-NMR va 3C-NMR (CDCls): xem Bang 3.22.

3.1.2.5. Hop chat EP5: 5-(4-isovaleroyloxybut-1-ynyl)-2, 2"-bithiophene
Chat dang dau mau nau.

HR-EI-MS m/z: 319,0829 [M+H]".

Tinh toan ly thuyét [C17H100,S,]*: 319,0821.

Cong thuc phan ta: C17H1802S2, M = 318.

S liéu phd *H-NMR va BBC-NMR (CDCls): xem Bang 3.23.

3.1.2.6. Hop chat EP6: 5-hydroxymethyl-(2,2':5" 2")-terthienyl tiglate
Chét dang dau mau nau.

Cong thac phan tu: C18H1602S3, M = 360.

S liéu phd *H-NMR va BBC-NMR (CDCls): xem Bang 3.24.

3.1.2.7. Hop chat EPT: 5-hydroxymethyl-(2,2":5' 2")-terthienyl angelate
Chét dang dau mau nau.

HR-ESI-MS m/z: 383,0208 [M+Na]".

Tinh toan ly thuyét [C1sH160,S3sNa]*: 383,0210.

Cong thac phan tu: C18H1602S3, M = 360.

S6 lidu ph6 H-NMR va *C-NMR (CDCls): xem Bang 3.25.

3.1.2.8. Hop chat EP8: 5-hydroxymethyl-(2,2":5' 2")-terthiophene dimethylacrylate
Chat dang dau mau nau.

HR-ESI-MS m/z: 383,0205 [M+Na]".

Tinh toan ly thuyét [C1sH160,S3sNa]*: 383,0210.

Cong thac phan tu: C18H1602S3, M = 360.

S liéu phd H-NMR va *C-NMR (CDCls): xem Bang 3.26

3.1.2.9. Hop chat EP9: 5-methoxymethyl-2,2":5" 2"-terthiophene

Chét dang dau mau nau.

Cong thac phan tu: C14H120S3, M = 292,

S liéu phd H-NMR va *C-NMR (CDCls): xem Bang 3.27.

3.1.2.10. Hop chat EP10: a-terthiophene

Chét ran mau vang nhat.

HR-ESI-MS m/z: 248,9864 [M+H]".
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Tinh toan ly thuyét [C12HeS3]*: 248,9861.

Cong thie phan tu: C12HsS3, M = 248,0.

S liéu phd *H-NMR va 3C-NMR (CDCls): xem Bang 3.28.
3.1.2.11. Hop chat EP11: 1,3,8,9-tetrahydroxycoumestan 3-sulfate
Chat bot mau tring.

HR-ESIMS m/z : 378,9779 [M-H].

Tinh toan Iy thuyét [C1sH7010S]: 378,9765

Cong thuc phan tu: CisHgO10S, M = 380.

S liéu phd *H-NMR va BC-NMR (DMSO-ds): xem Bang 3.29.
3.1.2.12. Hop chat EP12: demethylwedelolactone

Chat bot mau trang.

HR-ESIMS m/z : 299,0194 [M-H]-.

Tinh toan ly thuyét [C1s H7O7]: 299,0192.

Cong thac phan ti: C1sHsO7, M = 300.

S6 liéu phd 'H-NMR va 3 C-NMR (DMSO-ds): xem Bang 3.30.
3.1.2.13. Hop chat EP13:wedelolactone

Chét bot mau trang.

HR-ESI-MS: m/z 315,0497 [M+H]".

Cong thic phan tu: C1eH1007, M = 314,

Tinh toan ly thuyét [C16 H1:07]*: 315,0505.

S6 liéu phd 'H-NMR va 3 C-NMR (DMSO-ds): xem Bang 3.31.
3.1.2.14. Hop chat EP14: eclalbasaponin |

Chét bot mau trang.

Cong thic phan tu: C42HesO14, M = 796.

S liéu phd *H-NMR va 3C-NMR (CD3OD): xem Bang 3.32.
3.1.2.15. Hop chat EP15: eclalbasaponin I

Chat bot mau trang.

Do quay cuc [a] 2 +11,8 (c 0,1, MeOH).

HR-ESI-MS m/z: 633,4006 [M-H].

Tinh toan ly thuyét [Css Hs700]": 633,4008.

Cong thic phan tu: CssHsgOg, M = 634.

S6 liéu phd H-NMR va 1*C-NMR (CD3;0D): xem Bang 3.33.
3.1.2.16. Hop chat EP16: eclalbasaponin Il

Chat bot mau trang.
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Do quay cuc [a] % -3,0 (¢ 0,1, MeOH).
Cong thuc phan ta: CagH78019, M = 958.
S liéu phd *H-NMR va BC-NMR (CD3OD): xem Bang 3.34.
3.1.2.17. Hop chat EP17: eclalbasaponin 1V
Chét bot mau trang.
Do quay cuc [a] %> +6,0 (c 0,1, MeOH).
HR-ESI-MS m/z: 795,4533 [M-H]"
Tinh toan ly thuyét [Ca2Hs7014]": 795,4536
Cong thuc phan ta: C42HesO14, M = 796.
S liéu phd *H-NMR va BC-NMR (CD30D): xem Bang 3.35.
3.1.2.18. Hop chat EP18: eclalbasaponin V
Chat bot mau trang.
Do quay cuc [a] % -6,2 (c 0,1, MeOH).
HR-ESI-MS m/z: 713,3580 [M-H]..
Tinh toan ly thuyét [CssHs701.S]: 713,3576
Cong thuc phan tir: CasHssO12S, M = 714,
S6 liéu phd 'H-NMR va 3 C-NMR (CDs;OD): xem Bang 3.36.
3.1.2.19. Hop chat EP19: eclalbasaponin VI
Chét bot mau trang.
Do quay cuc [a] 2 +0,7 (¢ 0,1, MeOH).
HR-ESI-MS m/z: 875,4105 [M-H]
Tinh toan ly thuyét [C4He7017S]", 875,4099.
Cong thac phan tu: C42HesO17S, M = 876.
S6 lidu ph6 H-NMR va 1*C-NMR (CD3;0D): xem Bang 3.37.
3.2. Xac dinh ciu tric cac hop chat dwoc phan lap
Nhim tim kiém cac hop chat c6 hoat tinh bao vé té bao gan, tir hai loai
Symplocos cochinchinensis (Lour.) S. Moore va Eclipta prostrata (L.) L, 37 hop chat
da duoc phan l1ap va duoc xac dinh ciu tric, trong d6 bao gom:
18 hgp chdt tir loai S. cochinchinensis gom:
e 4 hop chat mai triterpenoid khung oleanane, duoc dat tén la symplosaponin A
(SC1), symplosaponin B (SC2), symplosaponin C (SC3) va symplosaponin D (SC4)
e 10 hop chit lignan, bao gém 2 hop chat méi 1a symplolignan A (SC5) va
symplolignan B (SC6), cung 8 hop chat da biét: secoisolariciresinol 9'-O-p-D-
glucopyranoside  (SC11), matairesinol 4-O-p-D-glucopyranoside (SC12),
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nortracheloside(SC13), nortrachelogenin  4-O-4-D-glucopyranoside  (SC14),
lariciresinol ~ 4'-O-#-D-glucopyranoside  (SC15), balanophonin  4-O-4-D-
glucopyranoside(SC16), dehydrodiconiferyl alcohol 4-O-p-D-glucopyranoside
(SC17) va dihydrodehydrodiconiferyl alcohol 9-O-4-D-glucopyranoside (SC18)

e4 hop chat phenolic da biét: 1-O-[p-D-apiofuranosyl-(1—6)-4-D-
glucopyranosyl]-2-methoxy-4-propenylphenol (SC7), 1-O-[5-D-xylopyranosyl-(1—6)-
O-f-D-glucopyranosyl]-2,6-dimethoxy-4-propenyl-phenol (SC8), 6-O-p-coumaroyl--
D-fructofuranosyl-(2—1)-a-D-glucopyranoside (SC9), arillatose B (SC10).

CAu truc hoa hoc cua cac hop chat duoc thé hién trong Hinh 3.1.
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Hinh 3.1. Cdu trac hda hoc 18 hop chat phan Idp tir loai S. cochinchinensis
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19 hgp chat tir loai E. prostrata

e 10 hop chat thiophene, bao gom 1 hop chat méi la 5-(but-3-en-1-yn-1-yl)-5'-
(methoxymethyl)-2,2'-bithiophene (EP1) va 9 hop chit thiophene di biét gom
senecioester (EP2), tiglinsaureester (EP3), 5'-acetoxymethyl-5-(3-butene-1-ynyl)-
2,2'-bithiophene (EP4), 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-bithiophene (EP5), 5-
hydroxymethyl-(2,2":5',2")-terthienyl tiglate (EP6), 5-hydroxymethyl-(2,2":5',2")-
terthienyl angelate (EP7), 5-hydroxymethyl-(2,2":5',2")-terthiophene
dimethylacrylate (EP8), 5-methoxymethyl-2,2".5"2"-terthiophene (EP9) va a-
terthiophene (EP10)

e 3 hop chat coumestan da biét: wedelolactone (EP11), demethylwedelolactone
(EP12) va 1,3,8,9-tetrahydroxycoumestan 3-sulfate (EP13)

e 6 hop chat triterpenoid da biét: eclalbasaponin | (EP14), eclalbasaponin Il
(EP15), eclalbasaponin Il (EP16), eclalbasaponin IV (EP17), eclalbasaponin V
(EP18) va eclalbasaponin VI (EP19). Cau tric hda hoc cua cac hop chat duogc thé hién
trong Hinh 3.2.
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Hinh 3.2. Cdu trlc hoa hoc 19 hop chat dwac phéan lgp ter loai E. prostrata
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3.2.1. Xdc dinh cdu triic cdc hop chdt phan ldp dwoc tir lodi Symplocos cochinchinensis
(Lour.) S. Moore

3.2.1.1. Hop chat SC1: symplosaponin A (hop chdt méi)

Hinh 3.3. Cdu trlc h6a hoc ciia SC1 va chat tham khao SCla, SC1b, SClc

Hop chat SC1 thu dugc duéi dang chat bot mau trang. Cong thirc phan tir duoc
xac dinh 1a Cs7HssO24 bang pic ion gia phan tir tai m/z 1179,5538 [M+Na]* trén pho
HR-ESI-MS (tinh toan ly thuyét cho cong thic [Cs7HssO24Na]*, 1179,5558) (Hinh
3.6). Pho 'H-NMR caa SC1 xuat hién tin hiéu proton cia bay nhém methyl tai oy
0,88, 0,89, 0,96, 1,00, 1,07, 1,09 va 1,50 (mdi nhom, 3H, s) va mot proton olefin tai
on 5,40 (1H, t, J = 3,0 Hz) dac trung cho sy cO mat cua triterpene khung oleanane.
Ngoai ra, co su c6 mat cua mot proton olefin tai 616,92 (1H, dg, J = 1,8, 7,2 Hz) va
hai nhém methyl xuét hién & vung truong cao tai o1 1,81 (3H, dd, J=1,8, 7,2 Hz) va
1,84 (3H, d, J =1,8 Hz) goi y sy c6 mat caa nhom nhom tigloyl. Hai nhém methyl
cua acetyl tai on 1,92 va 2,14 (mdi nhom, 3H, s). Ba proton anome tai 6n 4,37 (1H, d,
J=6,6 Hz),4,41 (1H,d,J=7,2Hz) va 4,59 (1H, d, J = 7,8 Hz) goi ¥ su cd mat cua
ba don vi monosaccharide. Céc gia tri hang s twong tac J kha 16n cho thay cac phan
tir monosaccharide nay déu co lién két g - glycoside (Hinh 3.7). Pho 3C-NMR va
HSQC xuit hién tin hiéu cua 57 carbon (Hinh 3.8, Hinh 3.9), bao gdm bén carbon
carbonyl tai 6c 170,1, 172,9, 172,9, 176,0, tam carbon khong lién két véi hydro tai dc
36,7, 37,8, 40,4, 41,0, 42,4, 49,0, 129,6 va 143,0, 24 carbon methine tai 6c 40,8, 48,0,
57,0,69,7, 70,1, 70,1, 72,5, 72,7, 74,9, 74,9, 75,2, 76,7, 76,7, 76,8, 77,8, 78,3, 79,4,
80,5, 91,8, 104,5, 105,0, 105,3, 125,3 va 139,3, 10 carbon methylene tai 6c 19,3, 24,7,
27,0, 34,0, 34,9, 40,0, 47,8, 62,3, 62,5 va 64,5 va 11 carbon methyl tai oc 12,1, 14,4,
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16,2, 16,9, 17,3, 19,9, 21,0, 21,7, 27,7, 28,4 va 29,5 (Bang 3.1). Phan tich s liéu phd
NMR cho thiy c4u tric caa SC1 gidng nhu cua aesculiside D (SC1a) [120], ngoai
trir sy khac biét vé chudi don vi duong tai C-3 va nhom tigloyloxy tai C-22.

HO

o]
(0]
&é/
— HMBC
HO
COSY

Hinh 3.4. Cdc twong tac HMBC va COSY chinh cia hop chat SC1

Tuong tac HMBC gitra H-28 (01 2,94 va 3,27) va C-17 (oc 49,0)/C-18 (oc 40,8)/C-
22 (6c 75,2), gitra H-22 (6n5,48) va C-16 (5c 69,7)/C-21 (6c 80,5)/C-28 (5c 64,5) cho thay
su ¢6 mit ciia cac nhom lién két truc tiép vai oxy tai C-16, C-21, C-22 va C-28. Hai nhom
acetyl duoc xac dinh tai C-21 va C-3"". Nhom acetyl thir nhét tai C-21 véi cac tin hiéu C-
1" (6c172,9), H-2' (0n 1,92)/C-2’ (dc 21,0) duoc xac dinh boi twong tac HMBC gitra H-
21 (0n 5,90) va C-1' (6c 172,9). Nhom acetyl thir hai tai C-3" vai cac tin hiéu C-1"""
(0c 172,9), H-2""" (0w 2,14)IC-2""" (6c 21,7) duoc xac dinh bai twong tac HMBC gitta
H-3"" (0n 5,21) va C-1""" (9c 172,9). Vi tri lién két d6i tai C-2"/C-3" va nhom carbonyl
tai C-1" trong nhom tigloyl duoc xac dinh bai twong tic HMBC gitrta H-5" (01 1,84) va
C-1"(6c170,1)/C-2" (6c 129,6)/C-3" (6c 139,3), gitra H-3" (01 6,92) va C-1" (6c 170,1)/C-
4" (6c14,4)IC-5" (9c 12,1) (Hinh 3.10). Ngoai ra, d6 dich chuyén hoa hoc ciia C-4" (dc
14,4)/C-5" (5c 12,1) cho thay lién két doi giita C-2"/C-3" ¢6 cau hinh Z, dugc xac
dinh bang cach so sanh phd 1*C-NMR vaéi hop chat SC1b (21-O-tigloyl-24-hydroxy-
R1-barrigenol, cau hinh Z) c6 tin hiéu C-4" (5c 14,2)/C-5" (5c 12,6)] [121] va hop
chat SClc (TR-saponin A methyl ester, cau hinh E) ¢6 tin hiéu C-4" (éc 16,5)/C-5"
(6c 20,9)] [122]. Do @6, nhom thé dugc xac dinh 1a nhom tigloyl va vi tri cuia nhom
tigloyloxy tai C-22 duoc xac dinh boi twong tac HMBC tir H-22 (51 5,48 ) d¢én C-1”
(6c170,1).

Hinh 3.5. Cdc tirong tdc NOE chinh ciia hop chat SC1
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Bang 3.1. S6 liéu phé NMR cuia hop chdt SC1 va hop chat tham khdo

C  oc* oc*® onec (dd boi, J=Hz) C och  dcP 5142¢ (dd bdi, I=Hz)
1 387 40,0 1,01(m) 21-0O-Ac
1,63 (m)
2 266 27,0 1,72(m) 1 1714 1729 -
1,96 (m)
3 892 918 3.22(dd, 438, 114) 2" 214 21,0 1,92 (s)
4 392 404 - 22-0-Tig
5 557 57,0 0,80 (brd,12,0) 1" 170,1 -
6 184 193 1,42 (m) 2" -
150 (m) 129,6
7 331 34,0 1,35(m) 3" 139,3 6,92 (dg, 1,8, 7,2)
1,62 (m)
8 400 410 - 4" 14,4 1,81 (dd, 1,8,7,2)
9 469 48,0 1,70 (m) 5" 12,1 1,84 (d, 1,8)
10 367 378 - 3-0-GIA
11 238 24,7 1,92 (m) 1" 1055 1053 4,59 (d, 7,8)
12 1233 1253 5,40 (t, 3,0) 21 82,3 78,3 3,84 (m)
13 1435 1430 - 3 758 76,8 521 (t 9,0)
14 418 424 - 4 81,8 79,4 3,90 (d, 9,6)
15 344 349 1,37 (m) 5 755 77,8 3,82 (m)
1,69 (m)
16 67,8 69,7 3,97 (brs) 6" 172,2 176,0 -
17 481 49,0 - 2"-0-Gal |
18 40,4 40,8 2,64 (brd, 11,4) 1 106,7 105,0 4,41 (d,7,2)
19 475 47,8 1,20 (m) 2t 746 725 3,47*
2,68 (d, 11,4)
20 361 367 - 3 748 74,9 3,45 (m)
21 81,9 805 5,90 (d,10,2) 4o 69,5 70,1 3,82 (brs)
22 728 752 548(d,10,2) 5 76,9 76,7 3,47*
23 280 284 1,09 (s) 6" 61,3 62,5 3,67 (dd, 5,4, 11,4)
3,76 (m)
24 167 16,9 0,89 (s) 3"-OAC
25 157 16,2 1,00 (s) 11 172,9 -
26 169 17,3 0,96 (s) g1 217 2,14 ()
27 274 27,7 1,50 (s) 4"-0-Gal/Glc  Glc Gal Il
28 66,0 64,5 2,94(d,11,4) 11 104,5 104,5 4,37 (d, 6,6)
3,27 (d, 11,4)
29 298 295 0,88 (s) 2 748 72,7 3,42 (m)
30 20,2 19,9 1,07(s) 3 780 74,9 3,50 (m)
4o 715 70,1 3,82 (brs)
5o 787 76,7 3,47*
6" 62,4 62,3 3,67 (dd, 5,4, 11,4)
3,76 (m)

3do trong CD3;OD, *150MHz, °600MHz. #§c cta aesculiside D (SC1la, do trong pyridine-ds) [120],
GIA: glucuronopyranosyl, Glc: glucopyranosyl, Gal: galactopyranosyl, Tig: tigloyl, Ac: acetyl, * tin
hiéu chdng chap.
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Tién hanh thay phan hop chat SC1 trong méi trudng acid, thu dwoc cac
monosaccharide. Dya trén két qua do do quay cuc riéng va ddi chiéu di liéu tham
khao, cac monosaccharide nay dugc xac dinh la D-glucuronic acid va D-galactose. Cu
thé: D-glucuronic acid cé gia tri +9,9 (¢ 0,1, H20), phu hop véi tai liéu cong bd
(+10,2) [123]. D-galactose c6 gié tri +79,8 (c 0,1, H20), phu hop véi tai liéu cong bd
(+80,0) [124]. Pé xé4c dinh cac nhdm thé ciing nhu trat tu lién két cua cac phan tir
monosaccharide, cac phé HSQC, COSY va HMBC da duoc st dung, thu dugc cac
gia tri phd dic trung nhu sau: acid D-glucuronic: H-1"" (61 4,59)/C-1"" (5¢ 105,3), H-
2" (01 3,84)/C-2"" (0c 78,3), H-3"" (01 5,21)/C-3"" (6c 76,8), H-4"" (61 3,90)/C-4"" (5¢c
79,4), H-5"" (6n 3,82)/C-5"" (5c 77,8) va C-6"" (6c 176,0); D-galactose thir nhat: H-1"""
(0H 4,41)/C-1"" (6c 105,0), H-2""" (01 3,47)/C-2"" (6c 72,5), H-3"""" (o1 3,45)/C-3""" (dc
74,9), H-4"" (61 3,82)/C-4""" (6c 70,1), H-5""" (61 3,47)IC-5"" (6c 76,7) va H-6""" (on
3,67 va 3,76)/C-6"" (oc 62,5); D-galactose tha hai: H-1""""" (dn 4,37)/C-1""" (Jc
104,5), H-2""" (61 3,42)IC-2""" (6c 72,7), H-3"""" (on 3,50)/C-3"""" (oc 74,9), H-4""""
(0n 3,82)/C-4""" (6c 70,1), H-5"""" (0w 3,47)IC-5"" (oc 76,7) va H-1""""" (6n 3,67 va
3,76 )/C-6""" (oc 62,3). Mat khac, vi tri cua hai don vi duwong D-galactose tai C-2"
va C-4"" dugc xac dinh thong qua tuwong tac HMBC gitra H-1""" (0n 4,41) va C-2"" (dc
78,3) va gitra H-1""""" (on 4,37) va C-4"" (6c 79,4). Tuong tac HMBC gitra H-1"" (oH
4,59) va C-3 (5¢c 91,8) goi y chudi lién két duong O-4-D-galactopyranosyl-(1—2)-[-
D-galactopyranosyl-(1—4)]-5-D-(3-acetyl)-glucuronopyranoside tai vi tri C-3 (Hinh
3.4). Cau hinh g ctia H-16 va H-22 ciing dugc xac dinh bang tuong tac NOE gitta H-
28 (0n 2,94 va 3,27) va H-16 (dn 3,97)/H-22 (d15,48). Cau hinh « cua H-21 dugc xac
dinh bang twong tac NOE gitta H-29 (61 0,88) va H-21 (61 5,90), gitta H-30 (6w 1,07)
va H-22 (61 5,48). Cau hinh a cua H-3 dugc xac dinh bang twong tac NOE gitta H-3 (dn
3,22) va H-5 (Jn0,80), gitra H-3 (dn 3,22) va H-23 (0w 1,09) va gitta H-24 (61 0,89) va
H-25 (61 1,00) (Hinh 3.12, Hinh 3.5). Tir c4c bang chizng phd néu trén, cau triic ciia SC1
dugc xac dinh la 21p-acetoxy-22a-tigloyloxy-34,16a,28-trihydroxyolean-12-ene 3-
O-p-D-galactopyranosyl-(1—2)-[s-D-galactopyranosyl-(1—4)]-5-D-(3-
acetyl)glucuronopyranoside. Pay 1a mot hop chat méi va duoc dat tén la

symplosaponin A (Hinh 3.3).
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Hinh 3.9. Phé HSQC cua hep chdt SC1, do trong CD30D
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Hinh 3.12. Phé NOESY cua hop chdt SC1, do trong CD30D, 600MHz
3.2.1.2. Hop chat SC2: symplosaponin B (hop chat méi)
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Hinh 3.13. Cdu trdc hda hoc cuia hop chat SC2 va hep chdt tham khao SC1
Hop chat SC2 duoc phan lap duéi dang chat bot mau trang. Cong thirc phan tir
dugc xac dinh 12 CeoHg2024 bing HR-ESI-MS véi sy xuat hién pic ion gia phan tu tai
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m/z 1219,5864 [M+Na]* (tinh toan ly thuyét cho cong thic [CeoHs2024Na]*,
1219,5871). Ph6 *H-NMR xuat hién tin hiéu cua bay nhdm methyl tai 51 0,87, 0,89,
0,96, 1,00, 1,09, 1,10 va 1,50 (mdi nhoém, 3H, s) va mot proton olefin tai o 5,40 (1H,
t, J = 3,0 Hz) dac trung cho sy c6 mat cua triterpenoid khung oleanane. Ngoai ra, ¢
su ¢O mat cua proton hai nhdm tigloyl, mot nhém methyl ctaa acetyl va ba proton
anome véi hang sb tach J 16n tai 64,42 (1H, d, J = 7,2 Hz), 4,42 (1H, d, J = 7,8 Hz2)
va 4,59 (1H, d, J = 7,8 Hz) goi ¥ su cdé mat cua ba don vi monosaccharide va cac
proton anome dang axial. Phd 13C-NMR va HSQC xac dinh su ¢6 mat cua 60 carbon,
bao gém 4 carbon carbonyl tai dc 169,7, 170,2, 173,0 va 175,8, 9 carbon bac bén tai
oc 36,9, 37,0, 40,4, 41,0, 42,4, 48,5, 129,6, 130,0 va 143,0, 25 carbon methine tai Jc
40,8, 48,0, 57,1, 69,7, 70,0, 71,6, 72,6, 74,8, 75,0, 75,4, 76,8, 76,9, 77,8, 78,1, 78,1,
78,3, 79,3, 80,3, 91,8, 104,1, 105,0, 105,3, 125,3, 138,4 val39,1, 10 carbon
methylene tai oc 19,3, 24,7, 27,0, 34,0, 34,9, 40,0, 47,8, 62,5,62,9 va 64,5 va 12
carbon methyl tai 6c 12,1, 12,1, 14,3, 14,4, 16,2, 16,9, 17,3, 20,0, 21,7, 27,7, 28,4 va
29,6. So sanh s liéu phd NMR cua SC2 véi SC1 goi y cau tric caa SC2 giéng véi
SC1 ngoai trir sy c6 mat caa nhom tigloyloxy tai C-21 va glucopyranosyl tai C-2""
(Bang 3.2).

— HMBC

COSY

Hinh 3.14. Cdc tiong tic HMBC va COSY chinh ciia hop chdt SC2
Thuay phan hop chit SC2 trong mdi truong acid va tién hanh do do quay cuc
riéng cua cac monosaccharide thu dugc. Di chiéu két qua thu duoc véi dir liéu tham
khao, xac dinh cac monosaccharide thu dugc la acid D-glucuronic, D-galactose va D-
glucose. Cu thé: D-glucuronic acid c6 gié tri +10,0 (c 0,1, H-0), phu hop véi tai liéu
cong bé (+10,2) [123]. D-galactose c6 gié tri +79,7 (c 0,1, H.0), phu hop vai tai liu
cong b (+80,0). D-glucose c6 gia tri +49,2 (c 0,1, H20) phu hop véi tai liéu cong bd
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+48,0 [125]. Tuong tu hop chat SC1, vi tri nhém acetyl va vi tri duong D-galactose tai
C-3"" va C-4"" duoc xac dinh bai twong tic HMBC gitra H-3"" (6w 5,40) va C-1""" (oc
173,0) va gitra H-1""" (on 4,42) va C-4"" (6c 79,3). Ngoai ra, su ¢ mat ctia don vi duong
D-glucose tai C-2"" dugc xac dinh boi twong taic HMBC gitra H-1"" (0w 4,42) va C-2""
(6c 78,3). Tuong tic HMBC giita H-1"" (014,59) va C-3 (5¢ 91,8) xéac dinh chudi lién két
duong O-f-D-glucopyranosyl-(1—2)-[f-D-galactopyranosyl-(1—4)]-5-D-(3-acetyl)
glucuronopyranoside tai vi tri C-3. Hai nhéom tigloyl duoc xac nhan boi twong tac
HMBC gitra H-3' (61 6,76) va C-1' (6c 169,7)/C-2' (6c 129,6)/C-4' (oc 14,3)/C-5' (6c12,1)
va gitra H-3" (0n 6,85) va C-1" (dc 170,2)/C-2" (dc 130,0)/C-4" (oc 14,4)/C-5" (6c 12,1).
CAu hinh Z cua lién két doi tai C-2'/C-3’ va C-2"/C-3" duoc Xac dinh dua trén su so sanh
d6 dich chuyén hoa hoc cua C-4'/C-5' va C-4"/C-5" trén phd 3C-NMR véi hop chat
SC1b c¢6 cau hinh Z (C-4" (dc 14,2)/C-5" (dc 12,6)) [121] va hop chat SClc c6 cau
hinh E (C-4" (6c 16,5)/C-5" (dc 20,9)) [122]. Vi tri ctia hai nhom tigloyloxy tai C-21va
C-22 dugc xac nhan bai twong tac HMBC gita H-21 (0w 5,97) va C-1' (dc 169,7) va
gitta H-22 (01 5,53) va C-1" (6c 170,2) (Hinh 3.14).

—---» NOE : Acyl, Tig

Hinh 3.15. Cdc twong tic NOE chinh ciia hop chat SC2
Cau hinh $ coa H-16 va H-22 duoc xac dinh bang twong tac NOE giira H-28 (dn
2,71 va 2,94) va H-16 (on 3,97)/H-22 (du 5,53). Cau hinh « ctia H-21 duoc xac dinh
bang tuong tac NOE giita H-29 (d1 0,87) va H-21 (61 5,97), giita H-30 (J1 1,10) va
H-22 (61 5,53). Cau hinh a cua H-3 duoc x4c dinh bang tuong tac NOE giita H-3 (Jn
3,22) va H-5 (6n 0,80) (Hinh 3.15). Qua phan tich trén, ciu tric cia SC2 duoc xac dinh
la 215,22 a-ditigloyloxy-34,16a,28-trihydroxyolean-12-ene 3-0O-p-D-
glucopyranosyl-(1—2)-[$-D-galactopyranosyl-(1—4)]-f-D-(3-acetyl)
glucuronopyranoside. Pay 1a hop chat méi va duoc dit tén 1a symplosaponin B
(Hinh 3.13).
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Bang 3.2. So lidu phé NMR cua hop chdt SC2 va hep chat tham khao

C oct  oc*P or3c (dd boi, J=Hz) C oct  oc*P or3c (dd boi, J=Hz)
1 40,0 40,0 1,01 (m) 21-0O-Ac/Tig Ac Tigl
1,63 (m)
2 270 27,0 1,74 (m) 1’ 172,9 169,7 -
1,96 (m)
3 91,8 918 3,22(dd, 4,8, 11,4) 2/ 21,0 1296 -
4 404 404 - 3/ 138,4 6,76 (dg, 1,2, 7,2)
5 57,0 57,1 0,80 (brd,12,0) 4' 14,3 1,76*
6 19,3 193 1,42 (m) 5 12,1 1,76*
1,58 (m)
7 340 34,0 1,34(m) 22-0-Tig Tig Tig I
1,62 (m)
8 410 41,0 - 1" 170,1 170,2 -
9 480 48,0 1,70 (m) 2" 129,6 1300 -
10 378 37,0 - 3" 139,3 139,1 6,85 (dq, 1,2, 7,2)
11 247 24,7 1,93(m) 4" 144 144 1,76*
12 1253 125,33 5,40 (t, 3,0) 5" 12,1 121 1,76*
13 1430 143,0 - 3-0-GIA
14 424 424 - 1" 105,3 105,3 4,59 (d, 7,8)
15 349 349 1,38(m) 2" 78,3 783
170 (m) 3,84 (m)
16 69,7 69,7 3,97 (brs) 3" 76,8 76,8 5,21 (t.9,0)
17 49,0 485 - 4 794 79,3 3,92 (m)
18 40,8 40,8 2,67 (brd, 11,4) 5 778 77,8 3,82(m)
19 47,8 4758 1,21 (m) 6" 176,0 1758
2,68 (d, 11,4) )
20 36,7 369 - 2"-0-Gal/Glc Gall  Glc
21 80,5 80,3 5,97(d, 9,6) 1" 105,0 105,0 4,42 (d, 7,8)
22 752 750 5,53(d,9,6) 21" 725 754 3,10 (dd, 7,8, 9,0)
23 284 28,4 1,09 (s) 3 749 78,1 3,35(m)
24 16,9 16,9 0,89 (s) 4 70,1 71,6 3,25(m)
25 16,2 16,2 1,00 (s) 5 76,7 78,1 3,25(m)
26 17,3 17,3 0,96 (s) 6" 625 625 3,67 (m)
3,87 (dd, 1,2, 12,0)
27 27,7 27,7 1,50 (s) 3"-0AC
28 645 645 271(d, 14,4) 1 1729 1554 -
2,94 (d, 14,4) ’
29 295 29,6 0,87 () 21" 21,7 21,7 2,16 ()
30 19,9 20,0 1,10 (s) 4"-0-Gal Il Galll  Gal
g 1045 104,1 4,42 (d, 7,2)
2/ 72,7 72,6 3,48 (m)
3 749 74,8 3,45(m)
4 70,1 70,0 3,83(m)
B 76,7 76,9 3,47 (m)
6" 62,3 62,9 3,67 (m)

3,76 (dd, 1,8, 11,4)

3do trong CD30D, "150MHz, °600MHz, #6c cua symplosaponin A (SC1, do trong CDsOD), *tin hiéu
chdng chap.
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3.2.1.3. Hop chat SC3: symplosaponin C (hop chdt méi)

HO

Hinh 3.16. Cdu trdc héa hoc cia hop chat SC3 va hep chdt tham khao SC2

Hop chat SC3 thu duoc dudi dang chat bot mau tring. Cong thirc phan tir dugc
xéc dinh 1a CsgHgoO23 bang pic ion gia phan tir tai m/z 1177,5771 [M+Na]* trén pho
HR-ESI-MS (tinh toan ly thuyét cho cong thirc [CssHaoO23Na]*, 1177,5765). Pho 1H-
NMR caa SC3 xuit hién tin hiéu dic trung cua triterpenoid khung oleanane gdm
proton bay nhém methyl tai 6+ 0,87, 0,89, 0,96, 1,02, 1,10, 1,10 va 1,51 (mdi nhom,
3H, s), mot proton olefin tai o+ 5,40 (br s). Ngoai ra, c6 su ¢6 mat cua hai nhém tigloyl
va ba proton anome véi hang sé tach J 16n tai on 4,09, 4,48, 4,56 (mdi nhém, 1H, d,
J =7,8 Hz) goi ¥ su c6 mit cta ba don vi monosaccharide va cac proton anome déu
& dang axial. Ph6 3C-NMR va HSQC xuét hién tin hiéu cua 58 carbon, bao gdm 3
carbon carbonyl, 9 carbon bac bdn, 25 carbon methine, 10 carbon methylene va 11
carbon methyl (Bang 3.3). Phan tich sd liéu phd NMR cho thy céu trac caa SC3 gidng
nhu cua SC2 ngoai trir viée bd sung thém mot don vi duong tai C-28 va su khac biét cua
chudi duong tai C-3.

Hop chit SC3 duoc thuy phan trong méi trudng acid, sau d6 tién hanh do do
quay cuc riéng ctia cac monosaccharide thu dugc. Poi chiéu két qua thu duoc véi dir
liéu tham khao, xac dinh cac monosaccharide bao gom D-glucuronic acid [123], D-
galactose va D-glucose [125]. Tuong tac HMBC gitra H-1""" (on 4,56) va C-2"" (dc
83,8), gitta H-1""" (J1 4,48) va C-3 (dc 90,8), goi ¥ chudi lién két duong 1a O-4-D-
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galactopyranosyl-(1—2)-8-D-glucuronopyranoside, dong thoi xac dinh vi tri cta
chudi duong nay tai C-3. Ngoai ra, twong tac HMBC gitta H-1""" (Jn 4,09) va C-28
(dc 73,3) cho thay sy hién dién ciia duong -D-glucopyranosyl lién két tai vi tri C-28.
Bén canh do, tuong tac HMBC gilra H-21 (01 5,94) va C-1' (6c 169,7), cung vodi tuong
tac gitra H-22 (on 5,67) va C-1" (¢ 170,0), xac dinh vi tri hai nhom tigloyloxy tai C-
21 va C-22. (Hinh 3.17).

[6)
O
HOQ,C 0
o S/
HO
(0)

HO —— HMBC
OH —— COSY

Hinh 3.17. Cac twong tic HMBC va COSY chinh ciia hop chdt SC3

Céu hinh o ctia H-3 duoc xac dinh bang tuong tic NOE giita H-3 (dn 3,23) va H-
5 (01 0,82). CAu hinh 8 ctia H-22 va H-16 duoc x4c dinh boi twong tic NOE giira H-
28 (01 3,02, 3,66) va H-22 (01 5,67)/H-16 (61 4,20). Cau hinh « ctia H-21 duoc xac
dinh béi twong tac NOE gitra H-29 (on 0,87) va H-21 (on 5,94), gitta H-30 (o1 1,10)
va H-22 (61 5,67)(Hinh 3.18). Dya vao cac bang chimg phd néu trén, hop chat SC3
dugc xac dinh 1la  28-p-D-glucopyranosyl-215,22a-ditigloyloxy-34,16a,28-
trinydroxyolean-12-ene 3-O-$-D-galactopyranosyl-(1—2)-4-D-glucuronopyranoside.

Day 1a mot hop chat méi va duogc dat tén 1a symplosaponin C.

Hinh 3.18. Cdc turong tac NOE chinh cuia hop chdat SC3
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Bang 3.3. S6 liéu phé NMR cuia hop chdt SC3 va hop chat tham khdo

C oc?  oc*P grac (dd bpi, I=Hz) C oc?  octP gndc (dd bpi, I=Hz)
1 40,0 40,0 1,01 (m) 22-O-Tig Il
1,63 (m)
2 27,0 27,0 1,72 (m) 1" 170,2 170,0 -
2,06 (dd, 3,0, 11,4)
3 91,8 90,8 3,23(dd, 4,8,11,4) 2" 130,0 129,8 -
4 40,4 404 - 3" 139,1 139,1 6,84 (dq, 1,2,7,2)
5 57,1 57,1 0,82 (brd, 12,0) 4" 144 144 1,77*
6 19,3 19,3 1,42 (m) 5" 12,1 12,1 1,76 (d, 1,2)
1,60 (m)
7 340 34,0 1,37 (m) 3-0-GIA
1,61 (m)
8 410 411 - 1" 105,3 105,3 4,48 (d, 7,8)
9 48,0 48,0 1,70 (m) 2" 78,3 83,8 3,56 (m)
10 370 37,7 - 3" 76,8 78,1 3,62 (m)
11 24,7 24,7 1,95 (m) 4m 79,3 73,5 3,50 (m)
12 125,3 125,5 5,40 (brs) 5" 778 76,4 3,57 (d, 8,4)
13 143,0 1426 - 6" 175,8 176,8 -
14 42,4 424 - 2"-0-Glc/Gal Glc  Gal
15 349 349 1,39 (m) 1 105,0 106,3 4,56 (d, 7,8)
1,76 (m)
16 69,7 69,2 4,20 (brs) 2" 754 74,1 3,63 (m)
17 485 476 - 3 78,1 74,7 3,52 (dd, 3,0, 9,0)
18 40,8 41,6 2,61 (dd, 3,6, 13,8) 4 71,6 69,8 3,90 (brd, 3,0)
19 478 47,7 1,20 (m) 5 78,1 76,8 3,50 (m)
2,71 (dd, 13,8, 13,8)
20 36,9 369 - 6"" 62,5 61,8 3,73 (m)
21 80,3 80,1 5,94(d, 10,2) 3""-OAC
22 75,0 75,8 5,67 (d, 10,2) 1 173,0
23 28,4 285 1,10(s) 2" 21,7
24 16,9 17,0 0,89 (s) 4"-0-Gal
25 16,2 16,3 1,02 (s) 1 104,1
26 17,3 17,4 0,96 (s) 2" 72,6
27 27,7 27,7 1,51(s) 3 74,8
28 64,5 73,3 3,02(d, 9,6) 4 70,0
3,66 (d, 9,6)
29 29,6 29,6 0,87 (s) 5 76,9
30 20,0 20,2 1,10(s) 6" 62,9
21-O-Tig | 28-0-Glc
1 169,7 169,7 - 1 104,0 4,09 (d, 7,8)
2' 129,6 129,8 - 2" 75,2 3,16 (m)
3 138,4 138,4 6,75(dq, 1,2, 7,2) 3 77,5 3,18 (m)
4' 143 14,3 1,77* 4 71,4 3,35(m)
5 12,1 121 1,77* Sl 77,9 3,34 (m)
6" 62,7 3,72 (dd, 4,8, 12,0)

3,81 (dd, 2,4, 12,0)

ado trong CD3OD, "150MHz, ©600MHz, #6c caa symplosaponin B (SC2, do trong CD3OD), * tin hiéu chong chap.
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3.2.1.4. Hop chat SC4: symplosaponin D (hop chdt m&i)

HO

Ol sc3

Hinh 3.19. Cdu trdc héa hoc cia hop chdt SC4 va hep chdt tham khao SC3

Hop chat SC4 phan lap duoc dudi dang chat bot mau trang. Cong thirc phan tir
dugc xac dinh 14 CsgHo2023 dya trén phdo HR-ESI-MS véi su xuat hién pic ion gia
phan tor tai m/z 1179,5941 [M+Na]* (tinh toan ly thuyét cho cong thic
[CssHe2023Na]*, 1179,5922). Pho *H-NMR cua SC4 xuat hién tin hiéu cia bay nhom
methyl tai v 0,88, 0,89, 0,98, 1,00, 1,10, 1,10 va 1,50 (mdi nhém, 3H, s) va mot
proton olefin tai 5,40 (1H, br s) dac trung cho s ¢ mat cua triterpenoid khung
oleanane. Ngoai ra, c6 su c6 mat caa nhom tigloyl, mét nhém 2-methylbutanoyloxy
tai 010,88 (3H, t, J = 6,6 Hz), 1,03 (3H, d, J = 6,6 Hz), 1,40 (1H, m), 1,62 (1H, m)
va 2,32 (1H, m) va ba proton anome tai on 4,10 (1H, d, J =7,8 Hz), 4,48 (1H,d, J =
7,8 Hz) va 4,56 (1H, d, J = 7,8 Hz) goi y su cO mat cua ba don vi monosaccharide.
Phé 3C-NMR va HSQC xuit hién tin hiéu cua 58 carbon, bao gom 3 carbon carbonyl,
8 carbon bac bén, 25 carbon methine, 11 carbon methylene va 11 carbon methyl
(Bang 3.4). Phan tich s6 liéu phd NMR cho thdy cau trlic cia SC4 gidng nhu cau tric cia
SC3, ngoai trir viéc thay thé nhém tigloyloxy bang nhém 2-methylbutanoyloxy tai C-22.

Nhom 2-methylbutanoyloxy duoc xac dinh vaéi cac tin hiéu dac trung C-1"" (Jc
178,7), H-2" (6w 2,32)/C-2" (oc 42,7), H-3" (Jn 1,40 va 1,62)/C-3" (6c 27,7), H-4"
(on 0,88)/C-4" (oc 12,2) va H-5" (61 1,03)/C-5" (5¢c 16,8) va cac twong tac HMBC gitra
H-5" (01 1,03) va C-1" (6c 178,7)IC-2" (6c42,7)IC-3" (6c 27,7), gitra H-3" (on 1,40, 1,62)
va C-1" (¢ 178,7)IC-2" (6c 42,7)IC-4" (6c 12,2)/C-5" (6c 16,8). Cac twong tac COSY gitra
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H-5" (61 1,03) va H-2" (61 2,32), gitra H-2" (01 2,32) va H-3" (o1 1,40, 1,62) va gitra
H-3" (611,40, 1,62) va H-4" (61 0,88) cung cd thém sy hién dién ciia nhom thé nay.
Vi tri cia nhdm 2-methylbutanoyloxy tai C-22 dugc xac dinh boi twong tac HMBC
gitra H-22 (61 5,66) va C-1" (dc 178,7). Trong khi d6, tuong tac HMBC gitra H-21
(01 5,89) va C-1' (dc 169,5) giup xac dinh vi tri cua nhom tigloyloxy tai C-21. Thuay
phan hop chit SC4, tién hanh do gia tri d6 quay cuc riéng cia cac monosaccharide
thu dwoc va ddi chiéu véi dix liéu tham khao, xac dinh cac monosaccharide gom: D-
glucuronic acid [123], D-galactose va D-glucose [125]. Tuong tac HMBC gitra H-1""
(014,56) va C-2"" (5c 83,2), gitra H-1"" (51 4,48) va C-3 (6c 90,8) xac dinh chudi duong
O-f-D-galactopyranosyl-(1—2)-4-D-glucuronopyranoside tai vi tri C-3. Ngoai ra,
twong tac HMBC gitra H-1"""" (61 4,10) va C-28 (6c 73,0) xac dinh su c6 mat cua don vi
duong S-D-glucopyranosyl tai C-28 (Hinh 3.20, Hinh 3.21). Tur nhitng phén tich trén,
cau tric cua SC4 duoc xac dinh 1a 14 28-4-D-glucopyranosyl-21-tigloyloxy-22-(2-
methyl)butanoyloxy-34,16a,28-trihydroxyolean-12-ene 3-O-$-D-galactopyranosyl-
(1—2)-p-D-glucuronopyranoside. Pay 1a mot hop chat méi va duoc dat tén Ia
symplosaponin D.

HO
HO
HO Y
O
HO — HMBC

Hinh 3.21. Cdc tuwong tic NOE chinh ciia hop chdt SC4
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Bang 3.4. So liéu phé NMR cuia hop chdt SC4 va hop chat tham khdo

C oct  0c*P ondc (A boi, I=Hz) C oct  oc*P on3c (A bi, I=Hz)
1 40,0 40,0 1,05(m) 21-O-Tig Tigl Tig
1,63 (m)
2 27,0 27,0 1,72 (m) 1’ 169,7 169,55 -
2,05 (dd, 3,6, 11,4)
3 90,8 90,8 3,23(dd, 4,8,11,4) 2' 129,8 1298 -
4 404 404 - 3 138,4 139,0 6,85(dq, 1,2,7,2)
5 57,1 57,0 0,82 (brd, 12,0) 4’ 143 144 1,80*
6 19,3 19,3 1,42 (m) 5’ 12,1 12,2 1,80*
1,60 (m)
7 34,0 34,0 1,37 (m) 22-O-  Tig !l MBut
1,62 (m) Tig/MBut
8 41,1 411 - 1" 170,0 178,7 -
9 48,0 48,0 1,70 (m) 2" 129,8 42,7 2,32 (m)
10 37,7 37,7 - 3" 139,1 27,7 1,40 (m)
1,62 (m)
11 24,7 24,7 1,94 (m) 4" 14,4 12,2 0,88 (t, 6,6)
12 125,5 125,6 5,40 (brs) 5" 12,1 16,8 1,03 (d, 6,6)
13 142,6 1425 - 3-0-GIA
14 424 423 - 1 105,3 105,3 4,48 (d, 7,8)
15 349 349 1,39(m) 2" 83,8 83,2 3,57 (m)
1,75 (m)
16 69,2 69,2 4,15 (brs) 3" 78,1 781 3,61 (m)
17 476 476 - 4" 73,5 73,6 3,50 (m)
18 416 415 2,62(dd, 2,4, 13,8) 5" 76,4 76,4 3,57 (d, 8,4)
19 47,7 47,6 1,20 (dd, 3,6, 12,6) 6" 176,8 176,8 -
2,70 (dd, 12,6, 12,6)
20 369 37,1 - 2'"-0-Gal
21 80,1 80,0 5,89(d, 10,2) 1 106,3 106,3 4,56 (d, 7,8)
22 758 75,0 5,66 (d, 10,2) 2" 74,1 741 3,62 (m)
23 285 285 1,10(s) 3 74,7 74,8 3,52 (dd, 3,0, 9,0)
24 17,0 17,0 0,89 (s) 4 69,8 69,8 3,89 (d, 3,0)
25 16,3 16,3 1,00 (s) 5" 76,8 76,8 3,50 (m)
26 17,4 17,4 0,98 (s) 6"" 61,8 61,8 3,72 (m)
27 27,7 27,7 1,50 (s) 28-0-Glc
28 73,3 73,0 2,98(d, 9,6) 1 104,0 104,2 4,10 (d, 7,8)
3,68 (d, 9,6)
29 29,6 29,6 0,88 (s) 2" 75,2 75,1 3,23 (m)
30 20,2 20,3 1,10(s) 3 775 77,5 3,19 (m)
4 71,4 71,5 3,36 (m)
5 77,9 77,9 3,35(m)
6" 62,7 62,8 3,72(dd, 4,8, 12,0)

3,80 (dd, 2,4, 12,0)

3do trong CD30D, P150MHz, °600MHz, #Sc cuia symplosaponin C (SC3, do trong CDs0OD), MBut:
2-methylbutanoyloxy, * tin hiéu chong chap.
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3.2.1.5. Hop chat SC5: symplolignan A (hop chdt méi)

SC5a SC5b

Hinh 3.22. Cdu tric hoa hoc cua hop chdt SC5 va hep chat tham khao SC5a, SC5b

Hop chat SC5 thu dugc duéi dang chat bot mau trang. Cong thirc phan tir duoc
xac dinh 12 C26H30011 dua vao két qua pho HR-ESI-MS vai su xuat hién pic ion gia
phan ttr tai m/z 541,1682 [M+Na]* (tinh toan ly thuyét cho cong thirc [CasHa0O11Na]*,
541,1680). Pho 'H-NMR cua SC5 xuat hién tin hiéu cua 6 proton thudc hai vong
thom hé ABX tai o+ 6,79 (1H, dd, J = 1,8, 8,4 Hz), 6,83 (1H, d, J = 1,8 Hz) va 7,09
(1H, d, J = 8,4 Hz), 6,88 (1H, d, J = 8,4 Hz), 7,18 (1H, dd, J = 1,8, 8,4 Hz) va 7,19
(1H, s), mét proton olefin tai 1 7,50 (1H, d, J = 1,8 Hz), mdt nhdm methylene lién
két truc tiép véi oxy tai 8n 4,31 (1H, dd, J = 1,8, 9,0 Hz) va 4,36 (1H, dd, J = 7,2,
9,0 Hz), mot nhém methylene tai 6w 2,78 (1H, dd, J = 8,4, 14,4 Hz) va 3,03 (1H, dd,
J = 4,8, 14,4 Hz), hai nhdm methoxy tai 5n 3,84 va 3,89 (mdi nhom, 3H, s) va mot
proton anome tai 6 4,83 (1H, d, J = 8,4 Hz) goi y su ¢6 mat cua mot don vi
monosaccharide. Pho 1*C-NMR va HSQC cua SC5 cho thay tin hiéu cua 26 carbon,
bao gom mot carbon carbonyl tai 8¢ 175,3, bay carbon bac bén tai dc 125,8, 126,7,
134,3, 147,0, 149,5, va 150,8, 150,8, 13 carbon methine (gom bay carbon olefin tai
8c 114,6, 114,8, 116,9, 118,3, 122,7, 126,1, va 139,3, nim carbon methine lién két
truc tiép voi oxy tai dc 71,3, 74,9, 77,8, 78,2, va 103,0 va mot carbon methine no tai
dc 40,4), ba carbon methylene tai 6c 38,2, 62,2, va 71,6 va hai carbon methoxy tai 6¢c
56,6 va 56,7. Phan tich sé liéu phd cua SC5 goi y day 1a hop chét thuoc nhém lignan
glucoside. Sé liéu phé NMR cho thay cau tric caa SC5 gidng véi matairesinol 4-O-
S-D-glucopyranoside (SC5a) (Bang 3.5) [126], ngoai trir sw c6 mat cua lién két doi
tai C-7'/C-8'. Tuong tac HMBC gitta H-9 (61 4,31, 4,36) va C-7 (8¢ 38,2)/C-8 (3¢
40,4)/C-8' (8¢ 125,8)/C-9’ (8¢ 175,3) cung véi cac twong tac COSY gitra H-7 (8w 2,78,
3,03)/H-8 (81 4,05-4,07)/H-9 (81 4,31, 4,36) cho thay su c6 mit cua nhém 9,9'-olide.
Tuong tic HMBC giita H-7' (84 7,50) va C-8 (8¢ 40,4)/C-1' (8¢ 126,7)/C-2' (8¢
114,6)/C-6' (8¢ 126,1)/C-8' (8¢ 125,8)/ C-9' (8¢ 175,3) xac dinh vi tri cua lién két
d6i tai C-7' va C-8’. CAu hinh E cua lién két doi tai C-7'/C-8' duoc xac dinh bang
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twong tac NOE giita H-7 (81 2,78 va 3,03) va H-2' (81 7,19)/H-6" (5 7,18). Ngoai
ra, tuong tac HMBC gitra hai nhom methoxy (6w 3,84 va 3,89) véi C-3 (8¢ 150,8)/C-
3’ (8¢ 149,5) xac dinh vi tri cua hai nhém methoxy tai C-3 va C-3. Hang sb twong
tac gitra H-1" va H-2" (J = 7,2 Hz) goi y su ¢6 mat cua duong S-D-glucose. Tuong
tac HMBC tir H-1" (3n 4,83) dén C-4 (8¢ 147,0) cho biét vj tri cua duong p-D-
glucopyranosyl tai C-4 (Hinh 3.23). Ngoai ra, cau hinh 8S di duoc xac dinh dua
trén hiéu tng Cotton [CD (c=2,0x103, MeOH): [A]® (rel, nm) -1,00 (222), +0,21
(245) va +0,33 (290)] (Hinh 3.24) tuong tu nhu acutissimalignan B [CD (¢c=2,25 x
10", EtOH): Ae -1,16 (224), +1,15 (242), +1,00 (252), +2,83 (299), +0,73 (332)]
(SC5b) [127]. T nhitng phan tich trén, cau trdc cua hop chat méi SC5 da duoc xac
dinh va dat tén la symplolignan A (Hinh 3.22).
Bang 3.5. S6 liéu phé NMR ciia hop chdt SC5 va hop chat tham khéo

C oc” ocD  512c (dd bdi, J = Hz)
1 1326 1343 -
2 112,9 1148 6,83 (d, 1,8)
3 148,8 1508 -
4 1451 1470 -
5 1153 1183 7,09 (d, 8,4)
6 120,5 1227 6,79 (dd, 1,8, 8,4)
7 36,9 38,2 2,78 (dd, 8,4, 14,4)
3,03 (dd, 4,8, 14,4)
8 40,9 404  4,06%
9 70,8 71,6 4,31 (dd, 1,8, 9,0)
4,36 (dd, 7,2, 9,0)
3-OMe 55,6 56,7 3,84 (s)
ik 129,0 1267 -
2 1135 1146 7,19 (s)
3 1475 1495 -
4 145.1 1508 -
5 1154 1169 6,88 (d, 8,4)
6 121,6 126,1 7,18 (dd, 1,8, 8,4)
7 33,8 1393 7,50 (d, 1,8)
8’ 45,7 1258 -
9 178,6 1753 -
3-OMe 55,6 56,6 3,89 (s)
4-0-Glc
1" 100,2 1030  4,83(d,7,8)
2" 73,3 749 3,49 (t, 8,4)
3" 77.1 778 3,48 (t, 8,4)
4 69,7 71,3 344"
5" 76,9 78,2 342"
6" 60,7 62,2 3,72 (dd, 5,4, 12,0)

3,88 (dd, 1,2, 12,0)
*do trong CDs;OD, °150MHz, °600MHz, *dc cua matairesinol 4-O-f-D-
glucopyranoside (SC5a, do trong DMSO-ds) [126], * tin hi¢u chong chap.




Hinh 3.23. Tuwong taic HMBC, COSY va NOE chinh cua SC5
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Hinh 3.24. Phé CD cua hop chat SC5.
3.2.1.6. Hop chat SC6: symplolignan B (hop chdt méi)

SCé6 OH SC5

Hinh 3.25. Cdu trdc héa hoc cia hop chdt SC6 va hep chdt tham khao SC5
Hop chat SC6 thu duoc dudi dang bot mau trang. Cong thirc phan tir caa SC6
duoc xac dinh 12 CasHaoO11 dua vao phd HR-ESI-MS véi su xuat hién pic ion gia
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phan tir tai m/z 541,1682 [M+Na]* (tinh toan ly thuyét cho cong thirc [CasHz0011Na]*,
541,1680). Pho 'H-NMR cua SC6 xuat hién tin hiéu 6 proton hé hai vong thom ABX
tai on 6,67 (1H, dd, J=1,8, 8,0 Hz), 6,71 (1H, d,J=8,0 Hz) va 6,73 (1H, d,J = 1,8
Hz), 7,25 (1H, d, J = 8,0 Hz), 7,26 (1H, d, J = 1,8 Hz) va 7,28 (1H, dd, J = 1,8, 8,0
Hz), mot proton olefin tai dn 7,52 (1H, s), mot nhom methylene lién két truc tiép voi
oxy tai on 4,32 (1H, dd, J =1,8, 9,0 Hz) va 4,38 (1H, dd, J = 6,6, 9,0 Hz), m6t nhom
methylene tai 6n 2,73 (1H, dd, J = 9,0, 14,0 Hz) va 2,97 (1H, dd, J = 4,8, 14,0 Hz).
Ngoai ra, c6 sy ¢ mat cia hai nhdm methoxy tai du 3,82, 3,91 (mdi nhdm, 3H, s) va
proton anome tai dn 5,03 (d, J = 7,8 Hz) véi hang sb tach J 16n goi ¥ proton anome
dang axial. Pho 3C-NMR va HSQC cua SC6 cho thay sy c6 mat cia mot carbon
carbonyl tai dc 175,0, bay carbon bac bén tai dc 128,5, 130,1, 130,6, 146,5, 149,0,
149,7 va 150,9, 13 carbon methine (bao gom bay carbon olefin tai dc 113,9, 115,3,
116,3,117,5, 122,7, 125,0 va 138,2, ndm carbon methine lién két tryc tiép véi oxy tai
oc 71,3, 74,8, 77,9, 78,3 va 102,2, mot methine no tai dc 40,5), ba carbon methylene
tai oc 38,3, 62,5, va 71,7, hai carbon methoxy tai dc 56,3 va 56,9 (Bang 3.6). Dir liéu
phd NMR cuia SC6 goi y day 1a hop chat thudc nhom lignan glucoside va c6 cau tric
tuwong tuy SC5 ngoai trir su Khac biét vé vi tri lién két duong.

Hinh 3.26. Tuong tac HMBC, COSY va NOE chinh cua cac hop chdt SC6

Tuong tic HMBC tir proton anome H-1" (6n 5,03) dén C-4' (dc 149,7) xac
dinh vi tri caa glucopyranosyl tai C-4'. Ngoai ra, tuong taic HMBC gitra H-9 (61 4,32
va 4,38) va C-7 (38,3)/C-8 (40,5)/C-8' (128,5)/C-9’ (175,0) cung tuong tac COSY
gitta H-7 (on 2,73 va 2,97)/H-8 (0n 4,07)/H-9 (dn 4,32 va 4,38) cho thay su cd mat
cua nhom 9,9'-olide. Twong tic HMBC gitwra proton olefin H-7" (6w 7,52) va C-8 (dc
40,5)/C-1" (6c 130,6)/C-2' (éc 115,3)/C-6' (dc 125,0)/C-8' (6c 128,5)/ C-9' (6C 175,0)
xac dinh vi tri cua lién két dai tai C-7' va C-8'. Cau hinh E cua lién két déi tai C-7'/C-
8" dugc xac dinh bang tuong tac NOE gitra H-7 (0w 2,73 va 2,97 Hz) va H-2' (Jn 7,26
Hz)/H-6" (6w 7,28 Hz). Tuong tac HMBC tir proton hai nhém methoxy (61 3,82 va
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3,91) dén C-3(dc 56,3)/C-3' (dc 56,9) xac dinh vi tri hai nhém methoxy tai C-3 va C-
3’ (Hinh 3.26). Trén phd CD, ciu hinh S tai C-8 dwgc duoc xac dinh dua trén hiéu
tng Cotton [[A]® (rel, nm) -1,00 (222), +0,21 (245) va +0,33 (290)] tuong ty nhu
SC5 (Hinh 3.27). Tur nhitng phan tich trén, cau tric cua hop chat méi SC6 di duoc
xac dinh va dat tén la symplolignan B.

1.0

1 r—~—"\

é1° 0.0 i —
0.5+
1.0
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200 250 300 350 400

A, NM
Hinh 3.27. Phé CD cua hop chdt SC6
Bang 3.6. S6 liéu phé NMR cuia hop chdt SC6 va hop chat tham khdo

C oc®  octP on2c (40 boi, J=Hz) C oct 6P ondc (49 boi, J=Hz)
1 134,3 130,1 - 5 116,9 117,5 7,25(d, 8,0)
2 114,8 113,9 6,73 (d, 1,8) 6 126,1 125,0 7,28 (dd, 1,8, 8,0)
3 150,8 149,0 - 7' 139,3 138,2 7,52 (s)
4 147,0 146,5 - 8’ 1258 1285 -
5 118,3 116,3 6,71 (d, 8,0) 9’ 175,3 1750 -
6 1227 1227 6,67(dd, 1.8,80) 3-OMe 566 56,9 3,91 ()
7 38,2 38,3 2,73(dd, 9,0,14,0) 4/4’-O- 4-O-Glc4'-0O-Glc
2,97 (dd, 4,8, Gl
14,0)
8 40,4 40,5 4,07 1" 103,0 102,2 5,03 (d, 7,8)
9 716 71,7 4,32(dd, 1,8,9,0) 2" 74,9 74,8 3,55 (dd, 7,8, 9,0)
4,38 (dd, 6,6, 9,0)
3-OMe 567 563 3,82 (s) 3 778 779 350"
1" 126,7 130,6 - 4" 71,3 71,3 3,42"
2" 1146 1153 7,26(d, 1,8) 5" 78,2 78,3 3,48"
1495 150,9 - 6" 62,2 62,5 3,72 (dd, 2,4, 12,0)

3!
4" 150,8 149,7 -

3,92 (dd, 6,0, 12,0)

3do trong CD30D, *150 MHz, ®600MHz, #5c cua symplolignan A (SC5, do trong CD3sOD), * tin
hiéu chong chap.



81

3.2.1.7. Hop chat SC7: 1-O-[g-D-apiofuranosyl-(I—6)-5-D-glucopyranosyl]-2-
methoxy-4-propenylphenol

7 9

H3CO:©1/\/ H;CO) /\Q
¢ o 01 o o ﬁ\

HO.__O Jho / HO.__O HOHO

HO ol

OH

HO OH HO OH
Hinh 3.28. Cdu triic héa hoc va cdc twong tic HMBC chinh ciia hop chdt SCT

Hop chat SC7 thu dugc & dang keo mau nau. Phd H-NMR cua hop chat SC7
Xuat hién tin hiéu caa ba proton thom hé ABX tai on 6,91 (1H, dd, J = 1,8, 8,4 Hz),
7,01 (1H, d, J = 1,8 Hz) va 7,10 (1H, d, J = 8,4 Hz), mot nhém methoxy tai Jn 3,89
(3H, s), hai proton anome tai 014,80 (1H, d, J = 7,8 Hz) va 4,99 (1H, d, J = 2,4 Hz)
goi y su c6 mat cua hai monosaccharide, mot nhém methyl tai on 1,87 (3H, dd, J =
1,8, 6,6 Hz) cung hai proton trans-olefin tai on 6,20 (1H, dg, J = 6,6, 16,2 Hz) va 6,36
(1H, dd, J = 1,8, 16,2 Hz) goi ¥ su c6 mat caa nhom propenyl. Ph 13C-NMR va
HSQC cua hop chat SC7 xuét hién tin hiéu caa 21 carbon, trong d6 c6 sau carbon
thom tai 6c 111,1, 118,2, 120,1, 134,8, 147,0 va 150,9, hai carbon olefin tai oc 125,3
va 131,8, mot carbon methyl tai dc 18,5, mot carbon methoxy tai dc 56,7, sau carbon
duong glucose tai 6¢ 68,7, 71,6, 74,9, 77,1, 77,8 va 103,0 va nam carbon dudng apiose
tai 6¢c 65,6, 75,0, 78,0, 80,5 va 111,0 (Bang 3.7).

Bang 3.7. S6 liéu phé NMR cua hop chat SC7 va hgp chat tham khao

C ocf  oc*® ontc (a9 boi, J=Hz) C ocf  oc*® onc (dd bdi, I=Hz)
1 1469 1470 - 2 748 74,9 3,50 (m)
2 150,7 150,9 - 3 778 77,8 3,47 (m)
3 1109 111,1 7,01(d, 1,8) 4 716 71,6 4,99 (d, 2,4)
4 1347 1348 - 5 770 77,1 3,56 (m)
5  120,1 120,1 6,91 (dd, 1,8, 8,4) 6 687 68,7 3,63(dd,6,6,11,4)
4,02 (dd, 1,8, 11,4)
6 1181 1182 7,10 (d, 8,4) 6-0-Api
7 131,88 131,8 6,36(dd, 18, 16,2) 1" 111,0  111,0 4,99 (d, 2,4)
8 1253 1253 6,20(dq, 6,6,16,2) 2" 780 78,0 3,91(d, 2,4)
9 185 185 1,87(dd, 1,8, 6,6) 3" 805 80,5 -
2-OMe 56,7 56,7 3,89 (s) 4 750 75,0 3,76 (d, 9,6)
3,97 (d, 9,6)
1-0-Glc 5" 656 656 3,60 (s)

' 102,9 103,0 4,80(d, 7,8)

3do trong CD30D, *150 MHz, ©600 MHz, #sc cta 1-O-[#-D-apiofuranosyl-(1—6)-p-D-glucopyranosyl]-
2-methoxy-4-propenylphenol (do trong CD30D) [128], Api: apiofuranosyl.
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Tuong tac HMBC gitra H-1" (01 4,99) va C-6' (dc 68,7), gitta H-1' (Jn 4,80)
va C-1 (dc 147,0) xac dinh don vi duong la O-p-D-apiofuranosyl-(1—6)-5-D-
glucopyranoside va vi tri ciia chudi duong nay tai C-1. Tuong tic HMBC gitta H-9 (Jn
1,87) va C-7 (0c 131,8)/C-8 (oc 125,3) xac dinh sy cO mat cua nhém propenyl. Tuong
tac HMBC gitra H-3 (0w 7,01) va C-7 (oc 131,8)/C-1 (Jc 147,0)/C-5 (dc 120,1) xac
dinh vi tri nhdm propenyl tai C-4. Tuong tic HMBC tir proton nhém methoxy (du
3,89) dén C-2 (dc 150,9) xéc dinh vi tri nhdm methoxy tai C-2 (Hinh 3.28). Phan tich
phd NMR cuia hop chat SC7 cho thay s liéu phd cua hop chat nay tuong tu Vi s6
lieu phd da cong bd cua hop chat 1-O-[f-D-apiofuranosyl-(1—6)-4-D-glucopyranosyl]-
2-methoxy-4-propenylphenol [128]. Do do6, hop chat SC7 duoc xac dinh 1a 1-O-[5-D-
apiofuranosyl-(1—6)-$-D-glucopyranosyl]-2-methoxy-4-propenylphenol. Tra ctiu trén hé
thdng SciFinder, SC7 lan dau tién dwoc phan Iap tir chi Symplocos.
3.2.1.8. Hop chat SC8: 1-O-[f-D-xylopyranosyl-(1—6)-O-4-D-glucopyranosyl]-2,6-
dimethoxy-4-propenylphenol

H;CO._ »
HO

OCH,

Hinh 3.29. Cdu tric hoa h_oc cua hap chat SC8

Hop chat SC8 duoc phan lap dugc dudi dang chat bot mau trang. Pho 1H-
NMR cua SC8 xuat hién tin hiéu singlet cta hai proton thom thé tetra d6i xung tai on
6,69 x 2 (mdi nhom, 1H, s), hai nhdm methoxy tai 3,87 x 2 (mdi nhém, 3H, s), mot
nhém methyl tai 6+ 1,88 (3H, dd, J = 1,8, 6,6 Hz) cung hai proton trans-olefin tai o
6,25 (1H, dd, J = 6,6, 15,6 Hz) va 6,37 (1H, dd, J = 1,8, 15,6 Hz) goi ¥ su c6 mat cua
nhom propenyl. Ngoai ra, sy c6 mat cuaa hai proton anome goi y sy ¢c6 mat cua hai
don vi dudng monosaccharide. Pho BC-NMR cho thay tin hiéu caa 22 carbon, bao
gom sau carbon thom tai 5c 104,9 x 2, 135,2, 136,3 va 154,4 x 2, hai carbon olefin
tai oc 126,5 va 132,0, mét carbon methyl tai oc 18,5, hai carbon methoxy tai dc 57,0
x 2, sau carbon duong glucose tai oc 69,3, 71,3, 75,6, 77,4, 77,5, va 105,1 va nam
carbon dudng xylose tai dc 66,7, 71,2, 74,9, 77,7 va 105,3 véi gia tri hiang s6 tach 16n
giraH-1'vaH-2' (J = 7,8 Hz), gitta H-1" va H-2" (J = 7,2 Hz) goi y hai don vi duong
c6 cau dang g (Bang 3.8). So sanh s6 liéu phd NMR ciia hgp chat SC8 véi s6 liéu phd
da cong bd cua 1-O-[-D-xylopyranosyl-(1—6)-O-4-D-glucopyranosyl]-2,6-dimethoxy-
4-propenylphenol dugc phan 1ap tir ré loai Symplocos caudata [46], cho thiy su tuong
dong tai cac vi tri trong tng. Vi vy, hop chat SC8 duoc xac dinh la 1-O-[5-D-
xylopyranosyl-(1—6)-O-$-D-glucopyranosyl]-2,6-dimethoxy-4-propenylphenol.



83

Bang 3.8. So lidu phé NMR cua hop chdt SC8 va hgp chat tham khao

C oc"  9c*P ontc (@9 boi, J=Hz)  C ocf  octP 512° (a6 bdi, I=Hz)
1 1334 1363 - 3 76,1 77,5 3,27 (t, 9,0)

2,6 1527 1544 - 4! 69,6 71,3 3,42 (t, 9,0)

3,5 1040 1049 6,69 () 5 764 77,4 3,47 (m)

4 1333 1352 - 6 680 69,3 3,82(dd, 54, 11,4)

4,02 (dd, 1,8, 11,4)
7 130,8 132,0 6,37 (dd, 1,8, 15,6) 6™-O-Xyl

8 1249 126,5 6,25 (d, 6,6, 15,6) 1" 103,6  105,3 4,25(d, 7,2)
9 18,2 18,5 1,88(dd, 1,8, 6,6) 2" 73,3 74,9 3,16 (dd, 7,2, 9,0)
2,6- 56,3 57,0 3,87 (s) 3" 76,4 77,7 3,33*
OMe
1-0-Glc 4" 69,5 71,2 3,44 (m)
1 102,5 105,1 4,80* 5" 65,4 66,7 3,51 (dd, 9,0, 12,0)

3,75 (dd, 6,0, 12,0)
2" 740 756 3,13(dd, 7,8,9,0)

3do trong CD3OD, P150MHz, °600MHz, #éc cua 1-[O-p-D-xylopyranosyl-(1—6)-O-B-D-
glucopyranosyl]-2,6-dimethoxy-4-propenylphenol (do trong DMSO-ds) [46], Xyl: xylopyranosyl, * tin
hiéu chong chap.

3.2.1.9. Hop  chdt SC9:  6-O-p-coumaroyl-g-D-fructofuranosyl-(2— 1)-a-D-
glucopyranoside

Hinh 3.30. Cdu trdc héa hoc cua hop chat SC9

Hop chat SC9 thu duoc & dang bot mau trang. Phd *H-NMR cua hop chat SC9
xuét hién tin hiéu cua bén proton thom hé AA'BB’ tai 016,82 x 2 (2H, d, J = 8,4 Hz)
va 7,50 x 2 (2H, d, J = 8,4 Hz) goi y vong thom thé vj tri para. Hai proton trans-
olefin tai 016,42 (1H, d, J= 16,0 Hz) va 7,67 (1H, d, J = 16,0 Hz), mot proton anome
tai on 5,43 (1H, d, J = 3,6 Hz). Phd 3C-NMR xuit hién tin hiéu caa 21 carbon, bao
gém sau carbon thom tai oc 117,0 x 2, 127,0, 131,3 x 2, 161,3, hai carbon olefin tai
oc 114,8 va 146,9, mot carbon carbonyl tai dc 169,3, sau carbon duong glucose tai dc
65,0, 71,9, 72,1, 73,2, 74,6 va 93,4 va sau carbon duong fructose tai Joc 64,1, 64,2,
76,1, 79,4, 83,9 va 105,3. Hang sé tach gitra H-1' va H-2' caa dudng glucose nhé (J
= 3,6 Hz) goi y duong glucose c6 cau dang « (Bang 3.9). Phan tich phd NMR cua
hop chat SC9 cho thiy sé liéu phé cua hop chét nay tuong tu véi s6 lidu phd da cong
bd cua cua hop chit 6-O-p-coumaroyl-g-D-fructofuranosyl-(2—1)-a-D-
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glucopyranoside dugc phan 1ap tir ré loai Kigelia pinnata [129]. Do d6, hop chat SC9
duogc Xac dinh la 6-O-p-coumaroyl-g-D-fructofuranosyl-(2—1)-a-D-
glucopyranoside. Hop chat nay lan dau tién dugc phan 1ap tir chi Symplocos.

Bang 3.9. So lidu pho NMR cua hop chdt SC9 va hep chat tham khao

C oc"  0c*P 91° (@6 boi, J=Hz) C oc" _oc*P 512° (@4 bdi, I=Hz)
1 1272 1270 - 3 746 74,6 3,75 (m)
2,6 131,3 131,3 7,50 (d, 8,4) 4 71,8 71,9 3,34 (m)
3,5 1168 117,0 6,82 (d, 8,4) 5 721 72,1 4,13 (m)
4 161,3 161,3 - 6' 650 650 4,29(dd,6,0,12,0)
4,52 (dd, 2,0, 12,0)
7 1469 146,9 7,67 (d, 16,0) 1"-0-Fru
8 1150 114,8 6,42 (d, 16,0) 1" 64,2 64,2 3,62 (d, 12,5)
3,65 (d, 12,5)
9  169,3 169,3 - 2" 1052 1053 -
9-0-Glc 3" 793 79,4 4,12 (d, 8,0)
" 933 934 543(d, 3,6) 4" 76,1 76,1 4,07 (dd, 8,0, 8,0)
2 732 732 348(dd, 36,90 5" 83,9 83,9 3,82 (m)
6" 64,1 64,1 3,77 (m)
3,87 (m)

%do trong CD3OD, P150MHz, °600MHz, #§c cua 6-O-p-coumaroyl-g-D-fructofuranosyl-(2—1)-a-D-
glucopyranoside (do trong CDs0D) [129], Fru: fructofuranosyl.

3.2.1.10. Hop chat SC10: arillatose B

Hinh 3.31. Cdu trtc héa hoc cuia hop chdt SC10

Hop chat SC10 thu dugc & dang bot mau trang. Cong thirc phan tir dugc Xac
dinh 1a C22H30014 bang pic ion gia phan tir tai m/z 541,1528 [M+Na]* (tinh toan Iy
thuyét cho cong thirc [C22H30014Na]*, 541,1533). Phd *H-NMR cua hop chat SC10
Xuat hién tin hiéu cua ba proton thom hé ABX tai on 6,82 (1H, d, J = 8,0 Hz), 7,11
(1H, dd, J = 1,8, 8,0 Hz) va 7,24 (1H, d, J = 1,8 Hz), hai proton trans-olefin tai Jn
6,45 (1H, d, J = 16,0 Hz) va 7,65 (1H, d, J = 16,0 Hz), m6t nhém methoxy tai Jn
3,90 (3H, s), mét proton anome tai n 5,43 (1H, d, J = 3,6 Hz). Ph6 3C-NMR xuét
hién tin hiéu cua 22 carbon, bao gém sau tin hiéu carbon thom tai oc 111,7, 116,5,
124,3, 127,6, 149,5 va 151,0, hai carbon olefin tai oc 115,2 va 147,1, mot carbon
carbonyl tai dc 169,2, mot carbon methoxy tai dc 56,5, sau carbon duong glucose tai
0c65,1,719, 72,1, 73,2, 74,6 va 93,3 va sau carbon duong fructose tai oc 64,2, 64,3,
76,1, 79,4, 83,9 va 105,2. Hang sb tach giira H-1' va H-2' cia dudng glucose nho
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(J = 3,6 Hz) goi y duong glucose c6 ciu dang a (Bang 3.10). Phan tich phé NMR
cua hop chat SC10 cho thay s6 liéu phé caa hop chét nay tuong ti véi s6 lidu phd da
cong bd cua hop chat arillatose B dugc phan lap tir ré loai Polygala arillata [130].
Do d6, hop chat SC10 duoc xac dinh 1a arillatose B (Hinh 3.31). Hop chat nay lan
dau tién duoc phan Iap tir chi Symplocos.

Bang 3.10. S6 liéu phé NMR cua hop chat SC10 va hop chat tham khdo

C o oc*® on*° (@0 boi, J=Hz) C oc"_ oc*P 1< (a4 bdi, J=Hz)
1 1278 1276 - 2 73,2 73,2 3,48 (dd, 3,6, 9,0)
2 111,8 111,7 7,24(d, 1,8) 3 74,7 74,6 3,77 (t, 9,0)

3 1494 1495 - 4! 71,9 71,9 3,34 (t, 9,0)

4 1506 151,0 - 5! 72,1 72,1 4,13 (m)

5 1165 116,5 6,82 (d, 8,0) 6' 65,1 65,1 4,29 (dd, 6,0,12,0)

4,52 (dd, 2,4, 12,0)

6 1242 124,3 7,11(dd, 18,8, 1-O-Fru

7 1470 147,1 7,65 (d, 16,0) 1" 64,3 64,3 3,63 (d, 12,6)

3,64 (d, 12,6)

8 1154 1152 6,45 (d, 16,0) 2" 1052 1052 -

9 1692 169,2 - 3" 794 794 4,12 (d, 9,0)
3-OMe 56,6 56,5 3,90 () 4" 76,2 76,1 4,08 (9,0, 9,0)
9-0-Glc 5 83,9 83,9 3,82 (m)

1" 933 933 543(d, 3,6) 6" 64,1 64,2 3,77 (dd, 6,0, 11,6)

3,88 (dd, 3,6, 11,6)
3do trong CD30D, P150MHz, ©600MHz, #Sc cua arillatose B (do trong CD;OD) [130].
3.2.1.11. Hop chat SC11: secoisolariciresinol 9"-O-p-D-glucopyranoside

OCH,

HO

Hinh 3.32. Cdu tric héa hoc cua hop chat SC11

Hop chat SC11 thu duoc dudi dang chat bot mau trang. Pho *H-NMR cua
SC11 xuét hién tin hiéu cua 6 proton thugc hai vong thom hé ABX tai dn 6,56 (1H,
dd, J =18, 7,8 Hz), 6,62 (1H, d, J = 1,8 Hz), 6,68 (1H, d, J = 7,8 Hz) va 6,57 (1H,
dd, J =18, 7,8 Hz), 6,61 (1H, d, J = 1,8 Hz), 6,68 (1H, d, J = 7,8 Hz), hai nhom
methylene tai on 2,62 (2H, m), 2,63 (1H, m) va 2,70 (1H, m), ba nhém methylene lién
két truc tiép vai oxy tai on 3,49 (1H, dd, J = 6,0, 9,6 Hz), 3,58 (1H, dd, J = 6,0, 10,8
Hz), 3,67 (1H, dd, J = 6,0, 10,8 Hz), 3,71 (1H, dd, J = 5,4, 12,0 Hz), 3,87 (1H, dd, J
= 2,4, 12,0 Hz) va 4,07 (1H, dd, J = 6,0, 9,6 Hz), hai nhém methine tai J1 1,96 (1H,
m) va 2,12 (1H, m), hai nhém methoxy tai du 3,76 va 3,76 (mdi nhom, 3H, s) va mot
proton anome tai 0w 4,24 (1H, d, J = 7,8 Hz) goi y su c0 mat caa mot monosaccharide.
Phd 3C-NMR va HSQC xuit hién tin hiéu caa 26 carbon, trong d6 c6 18 carbon
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khung lignan dibenzylbutane, gom cé: 12 carbon thom tai dc 113,5, 113,6, 115,7,
115,7,122,8,122,8,134,1, 133,8, 145,4, 145,5, 148,8 va 148,8, hai carbon methylene
tai dc 35,5 va 35,9, hai carbon methylene lién két truc tiép véi oxy tai 5c 62,8 va 71,1
va hai carbon methine tai 6c 41,8 va 43,9. Ngoai ra c6 su c6 mat cua sau carbon duong
glucose tai 6c 62,6, 71,7, 75,2, 77,9, 78,2 va 104,7 va hai carbon methoxy tai dc 56,3 va
56,3 (Bang 3.11). Phan tich phdé NMR cua hop chat SC11 cho thay sé liéu phé cua hop
chit nay twong tu vai s6 liéu phd da cong bd cuia hop chit cua secoisolariciresinol 9'-O-
B-D-glucopyranoside dugc phan 1ap tir loai Berchemia racemosa [131]. Vi vay, hop chit
SC11 duoc xac dinh la secoisolariciresinol 9'-O-4-D-glucopyranoside (Hinh 3.32). Hop

chat nay lan dau tién duoc phan 1ap tir chi Symplocos.

Bang 3.11. Sé lieu phé NMR cua hop chat SC11 va hop chat tham khdo

C o oc*P on®® (@0 boi, J=Hz) C ocF_ oc*P o1° (a6 bdi, JI=Hz)
1 1332 1341 - 4 146,1 1454 -
2 1135 113,5 6,62 (d, 1,8) 5" 1162 115,7 6,68 (d, 7,8)
3 1485 148,8 - 6 1225 122,8 6,57 (dd, 1,8, 7,8)
, 1461 1455 - 7' 350 359 2,63 (m)
2,70 (m)
5 116,22 1157 6,68 (d,7,8) 8’ 415 41,4 2,12 (m)
s 1225 1228 656(dd, 18,78 9 704 71,1 3,49 (dd, 6,0, 9,6)
4,07 (dd, 6,0, 9,6)
7 350 355 2,62 (m) 3-OMe 559 56,3 3,76 (s)
8 43,8 43,9 1,96 (m) 9"-0-Glc
9 61,7 62,8 3,58 (dd, 6,0, 1"  105,3 1047 4,24 (d, 7,8)
10,8)
3,67 (dd, 6,0,
10,8)
3-OMe 559 56,3 3,76 (5) 2" 754 752 3,22 (dd,7.8, 4,2)
" 1329 1338 - 3" 78,5 77,9 3,25 (m)
2" 113,7 113,6 6,61(d, 1,8) 4" 71,7 71,7 3,33 (m)
3 1485 1488 - 5" 78,6 78,2 3,35 (m)
6" 62,8 62,6 3,71 (dd, 54, 12,0)

3,87 (dd, 2,4, 12,0)

3do trong CD3sOD, *150MHz, °600MHz, *dc cta secoisolariciresinol 9’-O-4-D-glucopyranoside
(do trong pyridine-ds) [131].

3.2.1.12. Hop chat SC12: matairesinol 4-O-A-D-glucopyranoside

HO

HO

HO

7 TOCH,

1
OH

HO g OCH;
HO O / o
HO
OH

Hinh 3.33. Cdu tric héa hoc va cdc twong tac HMBC chinh cia SC12
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Hop chat SC12 thu duoc & dang chit bdt mau tréng, duoc xac dinh la
CasH32011 dua trén phd HR-ESI-MS xuét hién pic ion gia phan tir tai m/z & 543,1838
[M+Na]* (tinh toan ly thuyét cho cong thirc [C2sHs2011Na]*, 543,1837). Pho 'H-NMR
cua hop chat SC12 xuit hién tin hiéu cua sau proton thudc hai vong thom hé ABX
tai o1 6,64 (1H, dd, J = 1,8, 8,4 Hz), 6,72 (1H, d, J = 1,8 Hz), 7,07 (1H, d, J = 8,4
Hz) va 6,59 (1H, dd, J =1,8, 7,8 Hz), 6,65 (1H, d, J = 1,8 Hz), 6,73 (1H, d, J = 7,81
Hz), hai nhdm methylene tai on 2,59 (2H,d, J = 7,2 Hz), 2,83 (1H, dd, J = 7,2, 10,2
Hz) va 2,92 (1H, dd, J = 4,8, 10,2 Hz), hai nhdm methylene lién két truc tiép véi oxy
tai on 3,70 (1H, J =dd, 5,4, 12,0 Hz), 3,90 (1H, J = dd, 1,8, 12,0 Hz), 3,97 (1H, dd,
J=17,6,9,0Hz), 4,19 (1H, dd, J = 7,8, 9,0 Hz), hai nhdm methine tai o 2,53 (1H,
m) va 2,70 (1H, m), hai nhém methoxy tai Ju 3,81 va 3,81 ( mdi nhom, 3H, s) va mot
proton anome tai on 4,87 (1H, d, J = 7,2 Hz). Ph6 3C-NMR va HSQC xuét hién tin
hiéu cua 26 carbon trong d6 c6 18 carbon khung lignan dibenzylbutyrolactone, gom:
mét carbon carbonyl tai c 181,5, mot carbon methylene lién két truc tiép véi oxy tai
oc 72,9, hai carbon methine tai oc 42,4 va 47,8, hai carbon methylene tai dc 35,4 va
38,9 va 12 carbon thom tai oc 114,0, 114,2, 116,2, 118,1, 123,0, 122,3, 130,8, 135,0,
146,4, 146,7, 149,0 va 150,9. Ngoai ra, c6 sy c6 mat cia hai carbon methoxy va sau
carbon thugc duong glucose (Bang 3.12).

Bang 3.12. Sé ligu phé NMR cuia hop chat SC12 va hop chdt tham khdo

C oc®  oc*P on2c (6 boi, J=Hz) C oc?  oc?P on?c (df boi, J=Hz)
1 132,6 135,00 - 4' 145,1 146,4 -
2 112,9 114,0 6,72 (d, 1,8) 5 115,4 116,2 6,73 (d, 7,8)
3 148,8 150,9 - 6’ 121,6 123,0 6,59 (dd, 1,8, 7,8)
4 145,1 146,7 - 7' 33,8 354 2,83(dd, 7,2, 10,2)
292 (dd. 4.8, 10.2)
5 1153 1181 7,07 (d, 8,4) 8 457 47,8 2.70 (m)
6 120,5 122,3 6,64 (dd, 1,8, 8,4) 9’ 178,6 1815 -
7 369 389 259(d,7.2) 3.0Me 556 565 381 (s)
8 409 424 253 (m) 4-0-Glc
9 70,8 72,9 3,97 (dd, 7,6, 9,0) 1" 100,2 102,9 4,87 (d, 7,2)
419 (dd, 7.8, 9,0)
3-0Me 556 56,7 3.81(s) 2 733 749 350 (m)
' 1296 1308 - 3771 782 3.42 (m)
2 1135 1142 6,65 (d, 1.8) 4" 697 714 3.42 (m)
3 1475 1490 - 5" 769 77.9 3,48 (m)

6" 60,7 62,5 3,70 (dd, 5,4, 12,0)
3,90 (dd, 1,8, 12,0)

3do trong CDs0D, 150MHz, °600MHz, *sc ctia matairesinol 4-O--D-glucopyranoside [132]
(do trong DMSO-ds).

Twong tac HMBC giita H-9 (d1 3,97 va 4,19) va C-9’ (dc 181,5)/C-8'(5¢c 47,8)
xac dinh sy ¢ mat caa vong butyrolactone. Tuong tac HMBC gitra proton H-7 (dn




88

2,59) va C-1 (¢ 135,0)/C-2 (c 114,0)/C-6 (Jc 122,3)/C-9 (oc 72,9)/C-8' (oc 47,8),
gitra proton H-7’ (6n 2,83 va 2,92) va C-1' (130,8)/C-2' (6c 114,2)/C-6' (éc 123,0)/C-
9’ (dc 181,5)/C-8 (dc 42,4) xac dinh C-7 va C-7' lién két vai vong butyrolactone va
hai vong thom. Tuong tac HMBC giira proton hai nhém methoxy (é+ 3,81) va C-3
(0c 150,9)/C-3' (6c 149,0) xac dinh dinh vi tri hai nhdbm methoxy tai C-3 va C-3". Vi
tri cua duong glucopyranosyl tai C-4 duoc xac dinh boi twong tac HMBC gitra H-1" (6
4,87) va C-4 (dc 146,7). Tir cac bang chiing phd néu trén cling véi su phil hop vé sb liéu
phd NMR ciia SC12 khi so sanh véi hop chat matairesinol 4-O-8-D-glucopyranoside
[132], hop chat SC12 duoc xac dinh la matairesinol 4-O-4-D-glucopyranoside (Hinh
3.33). Hop chét nay lan dau tién dugc phan Iap tir chi Symplocos.

3.2.1.13. Hop chat SC13: nortracheloside
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Hinh 3.34. Cdu tric hoa hoc va céc twong tic HMBC chinh ciia SC13

Hop chat SC13 thu duoc dang chat bot mau trang. Cong thirc phan tir duoc
xac dinh 12 CasH32012 dya trén phd HR-ESI-MS vaéi sy xuat hién pic ion gia phan tu
tai m/z 559,1786 [M+Na]* (tinh toan ly thuyét cho cong thic [CasH32012Na]",
559,1791). Ph6 *H-NMR cua hop chat SC13 xuét hién tin hiéu sau proton thudc hai
vong thom hé ABX tai on 6,62 (1H, dd, J = 1,8, 7,8 Hz), 6,71 (1H, d, J = 1,8 H2),
6,73 (LH, d, J = 7,8 Hz) va 6,70 (1H, d, J = 1,8, 8,4 Hz), 6,79 (1H, dd, J = 1,8 Hz),
7,10 (1H, d, J = 8,4 Hz), hai nhdm methylene tai on 2,50 (1H, dd, J = 9,6, 13,2 Hz),
2,80 (1H, dd, J = 4,8, 13,2 Hz), 2,91 (1H, d, J = 13,2 Hz) va 3,16 (1H, d, J = 13,2
Hz), hai nhém methylene lién két truc tiép voi oxy tai 43,71 (1H, dd, J = 1,8, 12,0
Hz), 3,88 (1H, dd, J = 8,4, 12,0 Hz) va 4,01 (2H, dd, J = 3,0, 9,0 Hz), mot nhém
methine tai ou 2,45 (1H, m), hai nhdm methoxy tai du 3,82 va 3,84 (mdi nhom, 3H,
s) va mot proton anome tai 51 4,87 (1H, d, J = 7,8 Hz). Phd 13C-NMR va HSQC xuit
hién tin hiéu cua 26 carbon trong d6 c6 18 carbon khung lignan
dibenzylbutyrolactone, gém: 12 carbon thom tai 5c 113,7, 116,0, 116,5, 117,9, 122,4,
124,2, 131,7, 131,9, 146,2, 147,2, 149,1 va 150,6, mot carbon carbonyl tai éc 180,4,
mét carbon methylene lién két truc tiép véi oxy tai dc 71,8, hai carbon methylene tai
5c 32,2 va 41,9, mot carbon methine tai dc 44,7, mot carbon khong lién két véi hydro
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lién két truc tiép voi oxy tai dc 77,3. Ngoai ra, cé su ¢6 mat cua hai carbon methoxy va
sau carbon thudc duong glucose. Cau trac cua SC13 tuong ty cAu tric cia SC12 ngoai
trir viéc bd sung thém nhém hydroxy tai C-8' va su khac biét vi tri caa duong glucose
(Bang 3.13). Tuong tic HMBC tir H-1" (0n4,87) dén C-4' (5¢ 147,2) xéc dinh vi tri
cua duong glucopyranosyl tai C-4'. Tuong tac HMBC gitra H-7' (0n 2,91 va 3,16) va
C-8 (5 44,7)/C-8' (5c 77,3)/C-9’ (Jc 180,4)/C-1" (5c 131,7)/C-2' (dc 116,0) /C-6' (dc
124,2) goi y vi tri cia nhém hydroxy tai C-8'. Tir cac bang ching phd néu trén cling
v6i su phi hop vé sb lieu phd NMR cia SC13 khi so sanh véi hop chat
nortracheloside [133], hop chit SC13 duoc xac dinh 1a nortracheloside (Hinh 3.34).
Hop chat nay lan dau tién dugc phan Iap tir chi Symplocos.
Bang 3.13. S6 liéu pho NMR cuaa hop chat SC13 va hop chat tham khao

C ocF  oc*® on* (@9 boi, J=Hz) C o 9cP on>° (a0 boi, J=Hz)
1 1319 1319 - 4 1472 1472 -
2 1136 113,7 6,71 (d, 1,8) 5°  117,8 117,9 7,10 (d, 8,4)
3 1490 149,1 - 6 1242 1242 6,70 (d, 1,8, 8,4)
, 1472 1462 - 7 41,8 41,9 291 (d, 13,2)
3,16 (d, 13,2)
5 1163 116,5 6,73 (d,7,8) 8 773 77,3 -
6 1224 122,4 6,62 (dd, 1,8, 7,8) 9 1803 180,4 -
7 322 322 250(dd,9,6,13,2) 3-OMe 56,8 56,8 3,82 (s)
2,80 (dd, 4,8, 13,2)
8 446 44,7 2,45(m) 4-0-Glc
9 718 71,8 4,01(dd, 3,0, 9,0) 1"  102,8 102,9 4,87 (d, 7,8)
3-OMe 56,5 56,5 3,84 (s) 2" 749 74,9 3,49 (m)
1" 1317 131,7 - 3" 78,2 78,2 3,40 (m)
2" 1159 116,0 6,79 (dd, 1,8) 4" 71,3 70,3 3,41 (m)
3’ 150,6 150,6 - 5 778 77,9 3,47 (m)
6" 625 62,5 3,71(dd,5,4,12,0)

3,88 (dd, 1,8, 12,0)
4o trong CDz0D, 150MHz, °©600MHz, #éc cua nortracheloside (do trong CDs0D) [133]

3.2.1.14. Hop chat SC14: nortrachelogenin 4-O--D-glucopyranoside

HO
HO "
OH
Hinh 3.35. Cdu trac hoa hoc cia hop chat SC14
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Hop chit SC14 duogc phan lap duéi dang chat bot mau tring. Phd H-NMR cua
hop chat SC14 cho thay tin hiéu cua séau proton thudc hai vong thom hé ABX tai d
6,70 (1H, dd, J = 1,8, 8,4 Hz), 6,77 (1H, d, J = 1,8Hz), 7,10 (1H, d, J = 8,4 Hz) va
6,59 (1H, dd, J = 1,8, 8,4 Hz), 6,71 (1H, d, J = 1,8 Hz), 6,72 (1H, d, J = 8,4 Hz), hai
nhém methylene tai on 2,54 (1H, dd, J = 9,6, 13,8 Hz), 2,83 (1H, dd, J = 4,8, 13,8
Hz), 2,87 (1H, d, J = 13,8 Hz) va 3,14 (1H, d, J = 13,8 Hz), hai nhdm methylene lién
két truc tiép voi oxy tai 013,71 (1H, dd, J = 4,8, 12,0 Hz), 3,89 (1H, dd, J = 1,8, 12,0
Hz) va 4,01 (2H, dd, J = 2,4, 9,0 Hz), mot nhdm methine tai on 2,47 (1H, m), hai
nhom methoxy tai o 3,80 va 3,85 (mdi nhom, 3H, s) va mot proton anome tai on 4,87
(1H, d, J = 7,2 Hz).

Bang 3.14. Sé lieu phé NMR cua hop chdt SC14 va hop chat tham khdo

C oc*  0c*P 51ac (dg boi, J=Hz) C oc*  5c*P 913 (dd bdi, J=Hz)

1 1330 1356 - 4 1455 1466 -

2 113,0 114,4 6,77 (d, 1,8) 5 1153 116,1 6,72(d, 8,4)

3 1488 150,9 - 6 1227 124,1 6,59 (dd, 1,8, 8,4)

4 1451 146,7 - 7' 40,0 41,9 2,87 (d, 13,8)
3,14 (d, 13,8)

5 1153 118,3 7,10 (d, 8,4) 8' 754 774 -

6 1205 122,4 6,70 (dd, 1,8, 8,4) 9 178,1 180,5

7 309 323 254(dd, 9,6 138 3-OMe 56,6 56,7 3,85(s)
2,83 (dd, 4,8, 13,8)

8 428 44,5 2,47 (m) 4-0-Glc
9 700 71,8 4,01(dd,2,4,9,0) 1" 100,2 103,0 4,87 (d, 7,2)
3-OMe 56,6 56,5 3,80 (s) 2" 73,2 74,9 3,50 (m)
' 1264 1282 - 3" 770 78,2 3,41 (m)
2" 1145 1150 6,71 (d, 1,8) 4" 69,7 71,3 3,42 (m)
3 1472 1489 - 5" 76,9 77,8 3,48 (m)
6" 60,7 62,5 3,71 (dd, 4,8, 12,0)

3,89 (dd, 1,8, 12,0)

3do trong CD30D, P150MHz, ®600MHz, *c cta nortrachelogenin 4-O--D-glucopyranoside (do
trong DMSO-ds) [126].

Phé 13C-NMR va HSQC xuat hién tin hiéu caa 26 carbon trong d6 c6 18 carbon
khung lignan dibenzylbutyrolactone, gdm: 12 carbon thom, mét carbon carbonyl, mot
carbon methylene lién két truc tiép véi oxy, hai carbon methylene, mét carbon

methine va mot carbon khdng lién két véi hydro lién két truc tiép vai oxy. Ngoai ra,
Cco Sy o mat cua hai carbon methoxy va sau carbon thugc duong glucose (Bang 3.14).
Phan tich sb lieu pho NMR caa SC14 cho thay sb liéu phd cua hop chat nay giéng
Véi s6 lidu phd cua nortrachelogenin 4-O-4-D-glucopyranoside duoc phan 1ap tir l0ai
Caulis Trachelospermi [126]. Do d6, hop chit SC14 dugc xac dinh 1
nortrachelogenin 4-O-4-D-glucopyranoside (Hinh 3.35). Hop chét nay lan dau tién
duoc phén lap tir chi Symplocos.
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3.2.1.15. Hop chat SC15: lariciresinol 4'-O-p-D-glucopyranoside

3 4
o (

H;CO_3

OH

OH

Hinh 3.36. Cdu trac hoa hoc ciia hop chdt SC15

Hop chat SC15 duogc phan lap duéi dang chat bot mau trang. Phd 'H-NMR cua
hop chat SC15 cho thay tin hiéu sau proton thugc hai vong thom hé ABX tai on 6,73
(1H, d, J =8,4 Hz), 6,90 (1H, dd,J=1,8,8,4 Hz) va 7,0 (1H, d, J = 1,8 Hz) va 6,66
(1H, dd, J = 1,8, 8,4 Hz), 6,81 (1H, d, J = 1,8 Hz), 7,15 (1H, d, J = 8,4 Hz), ba nhém
methylene lién két tryuc tiép véi oxy tai on 3,68 (1H, dd, J = 6,6, 11,4 Hz), 3,70 (1H,
dd, J=5,4, 12,0 Hz), 3,77 (1H, dd, J = 6,6, 8,4 Hz), 3,88 (1H, m), 3,89 (1H, dd, J =
1,8, 12,0 Hz) va 4,03 (1H, dd, J = 7,2, 8,4 Hz), mot nhdm methylene tai o1 2,53 (1H,
dd, J = 11,4, 13,2 Hz) va 2,93 (1H, dd, J = 4,8, 13,2 Hz), hai nhém methine tai oy
2,38 (1H, m) va 2,74 (1H, m), mot nhdm methine lién két truc tiép véi oxy tai on 4,84
(1H, m), Ngoai ra, c6 sy c6 mat cta proton hai nhom methoxy tai Jn 3,85 va 3,88
(mdi nhdm, 3H, s) va mot proton anome tai 514,90 (1H, d, J = 7,2 Hz).

Bang 3.15. S6 liéu phé NMR cua hop chdat SC15 va hop chat tham khao

C oc”  oc?P on?c (df boi, J=Hz) C oc”  5c*P onde (dd bdi, J=Hz)
1 139,5 - 4' 1459 1459 -
139,5
2 111,4 1114 7,0(d, 1,8) 5 116,2 116,2 6,73 (d, 8,4)
3 150,9 1509 - 6’ 122,2 122,2 6,66 (dd, 1,8, 8,4)
4 1473 1473 - 7' 33,7 33,6 253 (dd, 114,
13.2)
2,93 (dd, 4,8, 13.2)
5 1179 1181 7.15(d, 8,4) 8 438 438 2.74(m)
6 119,6 119,6 6,90 (dd, 1,8, 8,4) 9’ 73,7 73,7 3,77 (dd, 6,6, 8,4)
4,03 (dd. 7.2, 8.4)
7 839 838 484 (m) 3-OMe 565 56,8 3.88(s)
8 54,2 54,1 2,38 (m) 4'-0-Glc
9 605 605 368(dd 6,6 114) 17 1029 1030 4,90 (d, 7.2)
3.88 (M)
3-OMe 568 564 3.85(s) 2 750 750 3,50 (M)
1 133,5 1335 - 3" 78,2 78,2 3,42 (m)
2 1134 1135 6,81 (d, 1.8) 4" 714 714 341 (m)
3 1491 1490 - 5" 779 77.9 3.48 (m)
6" 62,5 62,6 3,70 (dd, 5,4, 12,0)

3,89 (dd, 1,8, 12,0)

3do trong CD3;0D, "150MHz, °600MHz, #§c cua lariciresinol 4'-O-p-D-glucopyranoside (do trong

CD;0D) [134].
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Phé 13C-NMR va HSQC xuat hién tin hiéu cua 26 carbon trong d6 c6 18 carbon
khung lignan tetrahydrofuranoid gém: 12 carbon thom tai Jc 111,4, 113,5, 116,2,
118,1,119,6,122,2, 133,5, 139,6, 145,9, 147,3, 149,0 va 150,9, hai carbon methylene
lien két truc tiép vai oxy tai dc 60,5 va 73,7, mot carbon methylene tai dc 33,6, mot
carbon methine lién két truc tiép véi oxy tai dc 83,8 va hai carbon methine tai dc 43,8
va 54,1. Ngoai ra, tin hi¢u hai carbon methoxy tai dc 56,4 va 56,8 va sau carbon cua
duong glucose tai dc 62,6, 71,4, 75,0, 77,9, 78,2 va 103,0 ciing duoc quan sat thiy
(Bang 3.15). Phan tich phé NMR cua hop chat SC15 cho thay sé liéu pho cua hop
chat nay twong tu véi sb liéu phd da cong bd cua hop chét cia hop chat lariciresinol
4'-0-p-D-glucopyranoside [134]. Vi vay, hop chit SC15 duoc xac dinh la
lariciresinol 4'-O--D-glucopyranoside. Hop chat SC15 lan dau tién dwoc phan 1ap tir
chi Symplocos.

3.2.1.16. Hop chat SC16: balanophonin 4-O--D-glucopyranoside

HO
HO

HO T
OH

Hinh 3.37. Cdu tric héa hoc cuia hop chdt SC16

Hop chat SC16 thu duoc ¢ dang bot mau trang. Phd *H-NMR cua SC16 xuit
hién tin hi€u ba proton thom hé ABX tai 6+ 6,90 (1H, dd, J = 1,8, 8,4 Hz), 7,05 (1H,
d,J=18Hz)va718 (1H, d, J = 8,4 Hz), hai proton thom & vi tri meta vdi nhau tai
on7,26 (1H,d,J=1,2 Hz) va 7,30 (1H, d, J = 1,2 Hz), mdt nhom methine tai on 3,56
(1H, d, J = 6,0 Hz), mot nhdm methine lién két truc tiép voi oxy tai 615,69 (1H, d, J
= 6,0 Hz), hai proton trans-olefin tai on 7,64 (1H, d, J = 15,6 Hz) va 6,70 (1H, dd, J
= 7,8, 15,6 Hz) va mot proton nhém carbonyl tai o4 9,60 (1H, d, J = 7,8 Hz). Ngoai
ra, tin hiéu cua hai nhém methoxy tai d1 3,86 va 3,95 (mdi nhom, 3H, s) va mét proton
anome tai 4,92 (1H, d, J = 7,8 Hz) ciing duoc quan sat thay. Pho 3C-NMR va HSQC
cua SC16 xuat hién tin hiéu cua 26 carbon trong d6 c6 18 carbon khung lignan
benzodihydrofuran, gém: 12 carbon thom tai dc 111,3, 114,4, 118,2, 119,5, 120,0,
129,8, 131,0, 137,5, 146,1, 147,9, 151,1 va 152,9, mot carbon methine tai dc 54,8,
mot carbon methine lién két truc tiép voi oxy tai dc 89,6, mot carbon methylene lién
két truc tiép véi oxy tai dc 64,2, hai carbon olefin tai dc 127,2 va 156,0 va mot carbon
carbonyl tai oc 196,2. Ngoai ra, c6 su c6 mat cua hai carbon methoxy va sau carbon
thudc duong glucose. S liéu phd NMR ctia hop chat SC16 twong dong véi sb lidu
phé cua balanophonin 4-O-4-D-glucopyranoside [135] tai cac vi tri twong Gng. Tur
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nhirng phan tich trén cho phép két luan hop chat SC16 la balanophonin 4-O--D-
glucopyranoside (Hinh 3.37). Tra cau trén hé thong SciFinder, SC16 lan dau tién
duogc phén lap tir chi Symplocos.

Bang 3.16. S6 liéu phd NMR cua hop chat SC16 va hop chat tham khao

oc?  oc*P on?C (df boi, J=Hz) C oc”  6c?P on3c (dd boi, J=Hz)
137,8 1375 - 4' 153,5 152,9 -
111,6 111,3 7,05(d, 1,8) 5 133,8 131,0 -
1517 151,1 - 6 1193 1195 7,30 (d, 1,2)

OCoo~NoOUAWNR|O

1482 147,9 - 7 156,3 156,0 7,64 (d, 15,6)
116,4 118,2 7,18 (d, 8,4) 8  127,2 127,2 6,70 (dd, 7,8, 15,6)
120,3 120,0 6,96 (dd, 1,8, 8,4) 9 196,5 196,2 9,60 (d, 7,8)
89,7 89,6 5,69 (d, 6,0) 3-OMe 56,8 56,9 3,95 (s)
549 54,8 3,56 (d, 6,0) 4-0-Glc
66,4 64,7 3,85 1" 102,7 102,8 4,92 (d,7,8)
3,89*
3-OMe 56,7 56,8 3,86 (s) 2" 749 74,9 3,50 (m)
" 130,1 129,8 - 3" 782 78,2 3,42 (m)
2 1147 1144 7,26 (d, 1,2) 4 713 71,4 3,41 (m)
3 1462 146,1 - 5 777 77,9 3,48 (m)
6" 62,6 62,5 3,70 (dd, 5,4, 12,0)

3,89 (dd, 1,8, 12,0)

o trong CD30D, b1§OMHz, °600MHz, #6c cua balanophonin 4-O-p-D-glucopyranoside (do trong CD3OD)
[135], * tin hiéu chong chap.

3.2.1.17. Hop chat SC17: dehydrodiconiferyl alcohol 4-O-p-D-glucopyranoside

HO
HO

HO i
OH

Hinh 3.38. Cdu trlc hoa hoc ciia hop chat SC17

Hop chit SC17 thu dwoc ¢ dang bot mau trang. Phd 'H-NMR xuét hién tin
hiéu ba proton thom hé ABX tai on 6,95 (1H, dd, J = 2,4, 8,4 Hz), 7,05 (1H, d, J =
2,4Hz)va 7,17 (1H, d, J = 8,4 Hz), hai proton thom & vi tri meta vdi nhau tai oH 6,96
(1H, s) va 6,97 (1H, s), mot nhém methine tai 61 3,49 (1H, m), mot nhdom methine
lien két tryc tiép véi oxy tai o15,60 (1H, d, J = 6,0 Hz), hai proton trans-olefin dang
AB trong hé ABX: [6n4,22 (dd, J = 1,8, 6,0 Hz), 6,25 (1H, dt, J = 6,0, 16,0 Hz) va
6,56 (1H, br d, J = 16,0 Hz)]. Ngoai ra, c6 su c6 mat cua hai nhdm methoxy tai dn
3,85 va 3,92 (mdi nhdm, 3H, s) va mot proton anome tai on 4,91 (1H, d, J = 7,8 Hz).
Phé B3C-NMR va HSQC xuat hién tin hiéu cua 26 carbon trong d6 c6 18 carbon khung
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lignan benzodihydrofuran, gém: 12 carbon thom, mét carbon methine, mét carbon
methine lién két truc tiép vai oxy, hai carbon olefin va hai carbon methylene lién két
tryc tiép voi oxy. Ngoai ra, tin hiéu cua hai carbon methoxy va sau carbon thuoc
duong glucose ciing dugc quan sat thdy (Bang 3.17). Nhitng phan tich trén cing voi
sur trong dong vé sb liéu phd NMR cia SC17 vai sb liéu phd caa dehydrodiconiferyl
alcohol 4-O-8-D-glucopyranoside [136], cho phép xac dinh hop chat SC17 la
dehydrodiconiferyl alcohol 4-O--D-glucopyranoside (Hinh 3.38). Hop chat SC17
lan dau tién duoc phan 1ap tir chi Symplocos.

Bang 3.17. S6 liéu phé NMR ciia hop chdt SC17 va hop chdt tham khdo

C oc*  0c*P gnac (@9 boi, J=Hz) C oc* oc*P 912 (dd boi, J=Hz)
1 1353 1381 - 4 1471 1492 -
2 1105 111,3 7,05(d, 2,4) 5' 1307 132,8 -
3 1490 151,0 - 6 1150 116,6 6,97 ()
4 1462 147,7 - 7 129,0 132,0 6,56 (br d, 16,0)
5 1155 118,2 7,17 (d, 8,4) 8 1281 127,7 6,25 (dt, 6,0, 16,0)
6 1181 119,4 6,95 (dd, 2,4, 8,4) 9 61,6 63,8 4,22 (dd, 1,8, 6,0)
7 868 888 560(d 6,0) 3-OMe 558 56,8 3,92 (s)
8 533 554 3,49 (m) 4-0-Glc
9 631 650 380(dd, 72,108 1”7 1002 102,8 4,91(d,7,8)
3,87*
3-OMe 558 56,8 3,85 (s) 2" 730 74,9 3,50 (m)
' 1292 130,1 - 3" 770 78,2 3,42 (m)
2 1105 112,3 6,96 (s) 4" 69,7 71,4 3,41 (m)
3 1437 1456 - 5" 76,9 77,9 3,47 (m)
6" 60,7 62,5 3,70 (dd, 5,4, 12,0)

3,87 (dd, 2,4, 12,0)

3do trong CD30D, "150MHz, °600MHz, #éc cua dehydrodiconiferyl alcohol 4-O-3-D-glucopyranoside
(do trong DMSO-dg) [136], * tin hiéu chong chap.

3.2.1.18. Hop chat SC18: dihydrodehydrodiconiferyl —alcohol — 9-O-p-D-
glucopyranoside

Hinh 3.39. Cdu trdc hoa hoc ciia hop chat SC18
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Hop chat SC18 thu duoc ¢ dang bot mau trang. Phd 'H-NMR xuét hién tin
hiéu ba proton thom hé ABX tai 616,78 (1H, d, J = 8,4 Hz), 6,88 (1H, dd, J = 1,8,
8,4 Hz), 7,00 (1H, d, J = 1,8 Hz), hai proton thom & vi tri meta vdi nhau tai on 6,74
(1H, s) va 6,78 (1H, s), mot nhom methine tai Jn 3,66 (1H, m), mot nhém methine
lién két tryuc tiép voi oxy tai on 5,61 (1H, d, J = 5,4 Hz), hai nhdm methylene tai x
1,83 (1H, m) va 2,64 (1H, t, J = 6,6 Hz), hai nhdm methylene lién két truc tiép véi
oxy tai o1 3,59 (2H, t, J = 6,6 Hz), 3,78 (1H, dd, J = 7,8, 9,6 Hz) va 4,22 (1H, dd, J
= 5,4, 9,6 Hz). Ngoai ra, cd su c6 mat cia hai nhom methoxy tai 6+ 3,85 (3H, s) va
3,92 (3H, s) va mot proton anome tai o+ 4,37 (1H, d, J = 7,8 Hz).

Bang 3.18. S6 liéu phé NMR ciia hop chdt SC18 va hop chdt tham khdo

C ocF  oc*® on* (@9 boi, J=Hz) C oc"  5cP o1aC (a6 boi, J=Hz)
1 1348 1347 - 4 1470 1475 -
2 110,7 110,8 7,00 (d, 1,8) 5° 1296 129,7 -
3 1490 149,1 - 6 1182 118,2 6,78 (s)
4 1470 1475 - 7 32,9 32,9 2,64 (t, 6,6)
5 1162 116,2 6,78 (d, 8,4) 8 358 358 1,83 (m)
6 1197 119,8 6,88 (dd, 1,8, 8,4) 9 62,2 62,2 3,59 (t, 6,6)
7 890 890 561(d 54) 3-OMe 56,7 56,8 3,92 (s)
8 533 532 3,66(m) 9-0-Glc
9 721 725 3,78(dd, 7.8, 9,6) 1"  104,6 104,6 4,37 (d, 7,8)
4,22 (dd, 5,4, 9,6)
3-OMe 56,4 56,5 3,85(s) 2" 752 75,2 3,25 (dd, 7,8, 9,0)
" 1370 1369 - 3" 78,2 78,3 3,37 (m)
2 1142 114,2 6,74 (s) 4" 71,6 71,7 3,27 (m)
3 1452 1452 - 5" 78,2 78,1 3,24 (m)

6" 63,1 62,8 3,67 (dd, 5,4, 12,0)
3,88 (dd, 1,8, 12,0)

3do trong CD;OD, P150MHz, “600MHz, *sc cua dihydrodehydrodiconiferyl alcohol 9-O--D-
glucopyranoside (do trong CDs;0D) [137].

Phd 3C-NMR va HSQC caa SC18 xut hién tin hiéu caa 26 carbon trong d6
c6 18 carbon khung lignan benzodihydrofuran, gom: 12 carbon thom, mét carbon

methine, mot carbon methine lién két truc tiép véi oxy, hai carbon methylene va hai
carbon methylene lién két truc tiép vai oxy. Ngoai ra, c6 su ¢ mit cia hai carbon
methoxy va sau carbon thudc duong glucose (Bang 3.18). Phan tich phd NMR cua
hop chat SC18 cho thay sé liéu pho ciia hop chat nay twong tu véi s6 liéu pho da cong
bd caa hop chét cua dihydrodehydrodiconiferyl alcohol 9-O-8-D-glucopyranoside [137].
Vi vay, hop chat SC18 duoc xac dinh la dihydrodehydrodiconiferyl alcohol 9-O-4-D-
glucopyranoside (Hinh 3.39). Hop chat nay lan dau tién duoc phan 1ap tir chi Symplocos.

Két luan: Két qua ctia cac cong trinh nghién ciru trén thé gidi cho thay, chua
c¢6 nhiéu nghién ctru vé thanh phan hoa hoc cua loai S. cochinchinensis [5, 30, 35].
Céc hop chit da duoc phan lap chi yéu thudc khung triterpenoid [5, 30, 35], ngoai ra
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con ¢6 iridoid [5], lignan [35] va mot s6 hop chét khac [5, 35]. Sau khi tién hanh phan
tich thanh phan hoa hoc cua loai S. cochinchinensis, chling t6i da thu duoc 6 hop chat
méi, bao gdbm 4 hop chit triterpenoid (SC1-SC4) va 2 hop chét lignan (SC5, SCB).
Ngoai ra, tra ctru trén hé thong SciFinder, trong sd 12 hop chat da biét, c6 11 hop chit
l4n dau tién duoc phan 1ap tir chi Symplocos (SC7, SC9-SC18) va 1 hop chét lan dau
tién duoc phan 1ap tir loai S. cochinchinensis (SC8). Pay la nhitng dong gop méi ctia
nghién ciru gop phan bd sung cac hop chat méi vao danh muc thanh phan héa hoc
cta loai S. cochinchinensis.

3.2.2. Xdc dinh cdu triic cia cdc hop chdt phan Idp dwroc tir 10ai Eclipta prostrata (L.) L

3.2.2.1. Hop chdt EP1: 5-(but-3-en-1-yn-1-yl)-5'-(methoxymethyl)-2, 2"-bithiophene
(hop chdt méi)

V= LD =AM N

EPla

Hinh 3.40. Cdu trdc héa hoc ciia hop chdat EP1 va hop chdt tham khdo EP1a

o TVER =, . e

S = COSY

Hinh 3.41. Cdc tuwong tdc HMBC va COSY chinh cia hop chat EP1

Hop chat EP1 thu duoc dudi dang dau mau nau. Cong thizc phan tir dugc xac
dinh 12 C14 H120S; bang phé HR-ESI-MS véi su xuat hién cua pic ion gia phan tu tai
m/z 261,0405 [M+H]* (tinh toan ly thuyét cho cdng thirc [C14H130S2]*, 261,0402)
(Hinh 3.42). Pho 'H-NMR cua EP1 xuat hién tin hiéu caa bon proton thom tai o 6,89
(1H, d, J = 3,6 Hz), 7,00 (1H, d, J = 4,2 Hz), 7,03 (1H, d, J = 3,6 Hz) va 7,08 (1H,
d, J=4,2 Hz), ba proton olefin cua nhom vinyl tai 615,55 (1H, dd, J = 1,8, 11,4 Hz),
5,72 (1H, dd, J = 1,8, 17,4 Hz) va 6,02 (1H, dd, J = 11,4, 17,4 Hz), mot nhém
methylene lién két truc tiép Vi oxy tai du 4,58 (2H, s) va mot nhém methoxy tai Jon
3,40 (3H, s) (Hinh 3.43). Pho 3C-NMR va HSQC cua EP1 cho thay su ¢6 mat cua
14 carbon, trong d6 c6 séu carbon khong lién két vai hydro tai 6c 83,2, 93,1, 121,8,
137,1, 139,0 va 140,8, nam carbon methine tai oc 116,8, 123,5, 123,7, 127,2 va 132,8,
hai carbon methylene tai dc 69,1 va 127,0 va mot carbon methoxy tai oc 57,8 (Hinh
3.44, Hinh 3.45). Phan tich sé liéu phd NMR cho thay ciu tric cua EP1 gibng nhu
cua 5-(but-3-en-1-yn-1-yl)-5’-hydroxymethyl-2,2"-bithiophene (EP1a) [138] ngoai
trir viéc bd sung nhém methoxy trong hop chat EP1 (Bang 3.19). Su c¢6 mat cua
bithiophene dugc xac nhan bang twong tac HMBC gitta H-3 (Jn 7,00) va C-2 (dc
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139,0)/C-4 (6c 132,8)/C-5 (dc 121,8)/C-2' (¢ 137,1), gitta H-3' (6w 7,03) va C-2 (dc
139,0)/C-2' (6c 137,1)/C-4' (6c 127,2)/C-5" (oc 140,8) va twong tac COSY gitra H-3
(0w 7,00)/H-4 (61 7,08) va H-3' (Jn 7,03)/H- 4’ (6w 6,89) (Hinh 3.46, Hinh 3.47).
Tuong tic HMBC gitra H-9 (0n 5,55 va 5,72) va C-7 (dc 93,1)/C-8 (dc 116,8) va gitra
H-8 (o1 6,02) va C-6 (dc 83,2)/C-7 (dc 93,1) xac dinh sy c6 mat cua nhom but-3-en-
1-yn-1-yl. Vi tri nhém nay tai C-5 cua bithiophene duoc xac dinh bang twong tac
HMBC gitra H-4 (on 7,08) va C-6 (Jc 83,2). Tuwong taic HMBC tur proton methoxy (Ju
3,40) dén C-6' (dc 69,1) va tir H- 6' (51 4,58) dén C-4' (6c 127,2)/C-5' (5c 140,8) va
carbon methoxy (dc 57,8) da xac dinh vi tri cia nhdm methoxymethyl tai C-5' ctia
bithiophene (Hinh 3.41). Do d6, cau tric cta hop chat méi EP1 dugc xac dinh 12 5-
(but-3-en-1-yn-1-yl)-5'-(methoxymethyl)-2,2'-bithiophene.
Bang 3.19. S6 liéu phé NMR cuia hop chdt EP1 va hop chat tham khdo

C  oc" oc*® orc(d boi, J=Hz) C oct  oc*P gva (a9 bai, I=Hz)
2" 1389 1371 - 4 1328 13238 7,08 (d, 4,2)
3 123,8 123,7 7,03(d, 3,6) 5 1219 1218 -
4 1261 1272 6,89 (d, 3,6) 6 83,1 832 -
7
8
9

5" 143,8 1408 - 93,0 931 -
6 60,1 69,1 4,58 (s) 116,8 116,8 6,02 (dd, 11,4,17,4)
2 138,5 1390 - 126,9 127,0 5,55 (dd, 1,8, 11,4)
5,72 (dd, 1,8, 17,4)
3 1234 1235 7,00(d, 4,2) 6'-OMe 57,8 3,40 (s)
do trong CDCls, 150 MHz, 600 MHz, *dc ctia hop chat 5-(but-3-en-1-yn-1-yl)-5'-
hydroxymethyl-2,2"-bithiophene (do trong CDCl3) [138].

x10 4 |* Scan (rt: 1.498 min) NCCT_CEP38F2_10-6.d

1.2
261.0405
1.1

1,
0.91
0.8
0.7
0.6

0.5
245.0084
0.41 251.1639

0.31 259.0235
0.1+

0 ‘ ‘ N T [ Y | ‘ | ‘ [ ‘\ \ ‘ ‘ | ‘h [ [T ‘ ‘ \‘ ‘\‘\
242 244 246 248 250 252 254 256 258 260 262 264 266 268 270 272 274
Counts vs. Mass-to-Charge (m/z)

Hinh 3.42. Phé HR-ESI-MS cua hop chat EP1
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Hinh 3.44. Phé 3C-NMR cua hop chdt EP1, do trong CDCl3 150 MHz
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Hinh 3.45. Phé HSQC cua hop chdt EP1, do trong CDCla
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Hinh 3.46. Phé HMBC cua hop chdt EP1, do trong CDCla
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Hinh 3.47. Phé COSY cua hop chdt EP1, do trong CDClz, 600 MHz
3.2.2.2. Hop chat EP2: senecioester

%W

Hinh 3.48. Cau trlc héa hoc va cdc twong tac HMBC ciia hop chdt EP2

Hop chat EP2 thu duoc dudi dang dau mau nau. Cong thic phan tir duoc xac
dinh 1a C1sH1602S2 bang pic ion gia phan ti tai m/z 351,0484 [M+Na]* trén phé HR-
ESI-MS (tinh toan ly thuyét cho cong thic [CisH1602S:Na]*, 351,0489). Phd 1H-
NMR cua hop chat EP2 xuat hién tin hiéu caa 4 proton thom tai 646,97 (1H, d, J =
3,6 Hz), 7,00 (1H, d, J = 3,6 Hz), 7,02 (1H, d, J = 3,6 Hz) va 7,08 (1H, d, J = 3,6
Hz), ba proton olefin cia nhom vinyl tai o4 5,55 (1H, dd, J = 1,8, 11,4 Hz), 5,73 (1H,
dd,J=1,8, 17,4 Hz) va 6,02 (1H, dd, J = 11,4 va 17,4 Hz), mot proton olefin tai on
5,70 (1H, s), mot nhém methylene lién két truc tiép vai oxy tai du 5,23 (2H, s) va hai
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nhom methyl tai on 1,89 (3H, s) va 2,18 (3H, s). Ph 3C-NMR va HSQC cua EP2
cho thdy su c6 mat cua 18 carbon, trong d6 c6 8 carbon khong lién két vai hydro tai
5c 83,2, 93,1, 122,1, 137,8, 138,3, 138,8, 158,0 va 166,1, sau carbon methine tai dc
115,5, 116,8, 123,7, 123,7, 128,7 va 132,8, mét carbon methylene lién két truc tiép
Vi oxy tai dc 59,7 va hai carbon methyl tai dc 20,4 va 27,5 (Hinh 3.48). Phan tich s6
licu phé NMR cho thiy EP2 1a hop chit bithiophene.

Bang 3.20. S6 liéu phé NMR ciia hop chdt EP2

C  oc* orac (dé bdi, J=Hz) C  oc®P 612 (d6 bdi, J=Hz)

2 1388 - 3 1237 7,02(d, 3,6)

3 1237 7,00(d, 3,6) 4 1287 6,97 (d, 3,6)

4 1328 7,08(d, 3,6) 5 1383 -

5 1221 - 6 59,7 5,23 (s)

6 832 - 1" 166,1 -

7 931 - 2" 1155 570 (s)

8 1168 6,02 (dd, 11,4, 17,4) 3" 1580 -

9 127,0 555 (dd, 1,8, 11,4) 4" 275 1,89 (s)
5,73 (dd, 1,8, 17,4)

2 1378 - 57 20,4 2,18 (s)

2do trong CDCl3, *150 MHz, 600 MHz.

Tuong tac HMBC tir H-3 (dn 7,00) dén C-2 (dc 138,8)/C-4 (dc 132,8)/C-5 (dc
122,1)/C-2' (5c 137,8), tir H-3" (0n 7,02) dén C-2' (6c 137,8)/C-4' (6c 128,7)/C-5' (¢
138,3)/C-2 (6c 138,8) x&c dinh sy c6 mat ctaa vong bithiophene. Tuong tac HMBC tir
H-9 (dn 5,55 va 5,73) dén C-8 (dc 116,8)/C-7 (dc 93,1) va tir H-8 (dn 6,02) dén C-9
(0c127,0)/C-6 (¢ 83,2) xac dinh sy ¢ mat caa nhdém but-3-en-1-yn-1-yl. Twong tac
HMBC tir H-4 (dn 7,08) dén C-6 (dc 83,2) xac dinh vi tri nhém nay tai C-5 cua
bithiophene. Tuong tic HMBC tir H-4" (du 1,89)/H-5" (du 2,18) dén C-2" (dc
115,5)/C-3" (5¢c 158,0), tir H-6' (0n 5,23) dén C-1" (dc 166,1)/C-4’ (dc 128,7)/C-5' (dc
138,3) xac dinh vi tri nhém hydroxymethyl dimethylacrylate tai C-5’ cua bithiophene.
T nhitng phan tich phé trén, cau tric caa hop chat EP2 duoc xac dinh 1a 5-(but-3-
en-1-yn-1-yl)-5’-(hydroxymethyl dimethylacrylate)-2,2'-bithiophene hay
senecioester. S lidu pho cua hop chat EP2 lan dau tién duoc cong b.

3.2.2.3. Hop chat EP3: tiglinsaureester

9

HM%Q

Hinh 3.49. Cdu tric hoa hoc cia hop chdt EP3
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Hop chat EP3 thu dugc dudi dang dau mau nau. Phd H-NMR cua EP3 xuit
hién tin hiéu cua 4 proton thom tai o1 6,99 (1H, d, J = 3,6 Hz), 7,03 (1H, d, J = 3,6
Hz), 7,03 (1H, d, J = 3,6 Hz) va 7,08 (1H, d, J = 3,6 Hz), ba proton olefin ciia nhom
vinyl tai 6n 5,55 (1H, dd, J = 1,8, 11,4 Hz), 5,73 (1H, dd, J = 1,8, 17,4 Hz) va 6,03
(1H, dd, J = 11,4, 17,4 Hz), mdt nhdm methylenelién két truc tiép vai oxy tai dn 5,29
(2H, s) va mot nhom tigloyl tai o4 1,9 (3H,t, J = 1,8 Hz), 2,0 (3H, dd, J =1,8, 7,8
Hz) va 6,10 (1H, m). Phan tich sé liéu phé *H-NMR cua EP3 cho thay sé liéu phd
EP3 twong tu EP1 ngoai trir su khéc biét vé nhom tigloyloxy. Diéu ndy dugc xéac
dinh dwa trén pho BC-NMR véi sy c6 mit cua 18 carbon bao gdm mét carbon
carbonyl tai dc 167,6, bay carbon khong lién két véi hydro tai Jc 83,1, 93,1, 122,1,
127,4, 137,9, 138,1 va 138,7, sau carbon methinene tai oc 116,8, 123,7, 123,7, 128,7,
132,8 va 138,9, hai carbon methylene tai 6c 60,3 va 127,1 va hai carbon methyl tai dc
15,9 va 20,5 (Bang 3.21). Tu nhitng phén tich trén EP3 duoc xac dinh la 5'-
tigloyloxymethyl-5-(but-3-en-1-yn-1-yl)-2,2'-bithiophene hay tiglinsaureester (Hinh
3.49). Sé ligu pho cua hop chat EP3 lan dau tién dugc cong bo.

Bang 3.21. S6 liéu phé NMR ciia hop chdt EP3

C oct  0c?P ondc (dd boi, J=Hz) C oct  0c?P on3C (d boi, J=Hz)

2 1385 1387 - 3 1238 123.7 7,03 (d, 3.6)

3 1234 123,7 7,03 (d, 3,6) 4’ 126,1 128,7 6,99 (d, 3,6)

4 1328 1328 7,08 (d, 3.6) 5 14381381 -

5 1219 1221 - 6 60,1 603 529 (s)

6 831 831 - 1" 167,6 -

7 930 931 - 2" 1274 -

8 1168 116,8 6,03 (dd, 11,4, 17,4) 3" 138,9 6,10 (m)

9 1269 127,1 5,55(dd, 1,8, 11,4) 4" 15,9 2,0 (dd, 1,8, 7,8)
5,73 (dd, 1,8, 17,4)

2’ 1389 1379 - 5" 20,5 1,9 (t, 1,8)

ado trong CDCls, 150 MHz, °600 MHz, #dc cua hop chat EP1

3.2.2.4. Hop chat EP4: 5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2"-bithiophene
N\
AW
57§ 3 SHS)\(OY
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Hinh 3.50. Cdu tric hoa hoc cia hop chdt EP4
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Hop chat EP4 thu duoc dudi dang dau mau nau. Pho H-NMR cua EP4 xuat
hién tin hiéu bon proton thom tai 51 6,98 (1H, d, J = 3,6 Hz), 7,01 (1H, d, J = 3,6
Hz), 7,03 (1H, d, J = 3,6 Hz) va 7,09 (1H, d, J = 3,6 Hz), ba proton olefin ciia nhom
vinyl tai 645,56 (1H, dd, J = 1,8,11,4 Hz), 5,73 (1H, dd, J = 1,8, 17,4 Hz) va 6,02
(1H, dd, J = 11,4, 17,4 Hz), mot nhém methylene lién két truc tiép véi oxy tai o 5,21
(2H, s), mot nhém methyl caa acetyl tai 5w 2,10 (3H, s). S6 liéu phd *H-NMR cua
EP4 tuwong tu EP1 ngoai trir su khac biét vé nhom acetyl. Pidu nay dugc xac dinh
dwa trén pho 1*C-NMR véi sy ¢6 mit caa 15 carbon bao gdom mét carbon carbonyl
tai 6c 170,7, sau carbon khéng lién két voi hydro tai 6c 83,1, 93,2, 122,2, 137,6, 138,1
va 138,6, nam carbon methine tai dc 116,8, 123,8, 123,8, 129,1 va 132,8, hai carbon
methylene tai oc 60,5 va 127,1 va mét carbon methyl tai 6¢c 20,9 (Bang 3.22). So sénh
s6 lieu pho cua hop chat EP4 véi s6 liéu phé cua hop chat 5'-acetoxymethyl-5-(but-3-
en-1-yn-1-yl)-2,2'-bithiophene [77] cho thay sy twong dong tai cac vi tri twong ung.
Vi vay, hop chat EP4 dugc xac dinh la 5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2'-
bithiophene (Hinh 3.50).

Bang 3.22. S6 liéu phé NMR ciia hop chdt EP4 va hop chdt tham khdo

C o oc® o@c (dpboi, J=Hz) C o' 6c ondc (dd boi, J=Hz)
2 1381 1381 - 2’ 1386 138,6 -

3 1237 1238 7,01(d, 3,6) 3 1237 123,8 7,03 (d, 3,6)

4 1328 132,8 7,09 (d, 3,6) 4 1290 129,1 6,98 (d, 3,6)

5 1222 1222 - 5 137,6 137,6 -

6 830 831 - 6 605 605 521(s)

7 931 932 - " 172,0 170,7 -

8 1168 116,8 6,02(dd, 11,4,17,4) 2" 20,9 20,9 2,10 (s)

9 127,01 127,1 556 (dd, 1,8,11,4)

5,73 (dd, 1,8,17,4)
2do trong CDCls, 150 MHz, °600 MHz, #dc cuia hop chat 5’-acetoxymethyl-5-(but-3-en-1-yn-1-
yl)-2,2"-bithiophene (do trong CDCl3) [77].

3.2.2.5. Hop chat EP5: 5-(4-isovaleroyloxybut-1-ynyl)-2,2 -bithiophene
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Hinh 3.51. Cdu triic héa hoc Va cac twong tic HMBC chinh ciia hop chdt EP5
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Hop chat EP5 thu dugc dudi dang dau mau nau. Cong thirc phan tir EP5 duoc
xac dinh 12 C17H150,S; dya trén phd HR-ESI-MS xuat hién pic ion gia phan tir m/z
tai 319,0829 [M+H]* (tinh toan ly thuyét cho cdng thic [C17H1902S:]*, 319,0821).
Phé 'H-NMR cua EP5 xuét hién tin hiéu ciia nim proton thom tai on 6,99 (1H, d, J
= 3,6), 7,00 (1H, dd, J = 4,2, 5,4 Hz), 7,03 (1H, d, J = 3,6 HZz), 7,15 (1H, dd, J = 1,2,
4,2 Hz) va 7,22 (1H, dd, J = 1,2, 5,4 Hz), mt nhdm methine tai 6+ 2,14 (1H, m), hai
nhom methylene tai 0w 2,23 (2H, d, J=7,2 Hz) va 2,79 (2H, t, J = 7,2 Hz), mdt nhom
methylene lién két truc tiép vai oxy tai 0n 4,25 (2H, t, J = 7,2 Hz) va hai nhém methyl
tai 010,98 x 2 (mdi nhém, 3H, d, J = 6,6 Hz). Phé 3C-NMR va HSQC cua EP5 cho
thay su c6 mit caa 17 carbon, bao gdm mét carbon carbonyl tai dc 172,9, nam carbon
khong lién két vai hydro tai dc 75,2, 90,8, 122,2, 136,8 va 138,1, nam carbon methine
tai 6c 25,8, 123,3, 124,1, 127,9 va 132,4 hai carbon methylene tai 6c 20,4 va 43,4, mot
carbon methylene lién két truc tiép véi oxy tai dc 61,8 va hai carbon methyl tai dc
22,4 x 2 (Bang 3.23). Phan tich s6 liéu phé NMR cua EP5 cho thiy ddy 1a mot dan
Xuat bithiophen. Tuong tic HMBC tir H-3 (o 6,99) dén C-4 (5c 132,4)/C-5 (dc
122,2)/C-2' (dc 136,8), tir H-3' (5n 7,15) dén C-2' (6c136,8)/C-5' (dc 124,8)/C-2 (dc
138,1) xac dinh su c6 mat cua bithiophene. Twong tac HMBC gitra H-2" (0n 2,23) va
C-1"(6c172,9)/C-3" (dc 25,8)/C-4" (6c 22,4)/C-5" (6c 22,4), gitra H-9 (JH 4,25) va C-
1" (6c 172,9)/C-7 (6c 90,8)/C-8 (oc 20,4) va gitra H-8 (Jn 2,79) va C-6 (dc 75,2)/C-7
(oc 90,8)/C-9 (dc 61,8) goi y su cd mat caa nhom 4-isovaleroyloxybut-1-yn-1-yl.
Tuong tac HMBC giita H-4 (k7,03 ) va C-6 (dc 75,2) xac dinh vi tri ciia nhom thé
tai C-5 cua bithiophene. So sénh s liéu phé caa EP5 voi sé lidu phd hop chat 5-(4-
isovaleroyloxybut-1-ynyl)-2.2-bithiophene [139] cho thiy su twrong ddng tai cac vi tri
twong ung. Vi vay, hop chat EP5 dugc xac dinh 1a 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-
bithiophene (Hinh 3.51).

Bang 3.23. S6 liéu phé NMR cuia hop chdt EP5 va hop chat tham khdo

C oct  oc*P ondc (dd boi, J=Hz) C oct 0P on2C (d boi, J=Hz)
2 138,6 1381 - 2" 136,7 136,8 -

3 122,5 123,3 6,99 (d, 3,6) 3 1242 124,1 7,15(dd, 1,2, 4,2)
4 1325 132,4 7,03 (d, 3,6) 4" 127,9 127,9 7,00 (dd, 4,2, 5,4)
5 1216 1222 - 5 124,7 124,8 7,22 (dd, 1,2, 5,4)
6 75,3 752 - 1" 172,2 1729 -

7 905 908 - 2" 432 434 2,23(d,7,2)

8 20,4 20,4 2,79 (t,7,2) 3" 25,7 25,8 2,14 (m)

9 61,8 61,8 4,25(t, 7,2) 4" 22,3 22,4 0,98 (d, 6,6)

5" 22,3 22,4 0,98 (d, 6,6)
2do trong CDCls, ®150 MHz, °600 MHz, *dc cua hop chat 5-(4-isovaleroyloxybut-1-yn-1-yl)-
2,2"-bithiophene (do trong CDCI3) [139].
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3.2.2.6. Hop chdt EP6: 5-hydroxymethyl-(2,2":5' 2")-terthienyl tiglate

OO0
TTITE. @

Hinh 3.52. Cdu tric héa hoc va cdc tirong tic HMBC chinh cua hop chat EP6

Hop chat EP6 thu dugc dudi dang dau mau nau. Phd 'H-NMR cua EP6 xuit
hién tin hiéu cuaa bay proton thom tai on 7,00 (1H, d, J = 3,6 Hz),7,00 (1H, dd, J =
3,6, 4,8 Hz), 7,03, (1H, d, J = 3,6 Hz), 7,03, (1H, d, J = 3,6 Hz), 7,06 (1H, d, J = 3,6
Hz), 7,16 (1H, dd, J = 1,2, 3,6 Hz) va 7,21 (1H, dd, J = 1,2, 4,8 Hz), mdt nhém
methylene lién két truc tiép vai oxy tai du 5,30 (2H, s) va proton nhom tigloyl tai on
1,91 (3H,t,J=1,8Hz), 2,0 (3H, dd, J = 1,8, 7,2 Hz) va 6,10 (1H, m). Ph6 3C-NMR
va HSQC cua EP6 xuat hién tin hiéu caa 18 carbon bao gdm mét carbon carbonyl tai
oc 167,6, sau carbon khéng lién két véi hydro tai oc 127,5, 135,9, 136,5, 137,0, 137,5
va 138,4, tdm carbon methine tai oc 123,1, 123,8, 124,4, 124,4, 124,6, 127,9, 128,7
va 138,9, mot carbon methylene lién két truc tiép véi oxy tai oc 60,4 va hai carbon
methyl tai dc 15,9 va 20,5 (Bang 3.24). Phan tich s liéu pho NMR cho thay EP6 la
hop chét terthiophene.

Bang 3.24. S6 liéu phé NMR ciia hop chdt EP6

C oc*P on2c (dé bdi, J=Hz) C  oc?P 6n?c (dd boi, J=Hz)
2 1384 - 2" 137,0 -

3 123,1 7,03(d, 3,6) 3" 123,8 7,16 (dd, 1,2, 3,6)
4 128,7 7,00 (d, 3,6) 4" 127,99 7,00 (dd, 3,6, 4,8)
5 1375 5" 124,6 7,21(dd, 1,2, 4,8)
6 60,4 5 30 (s) 1" 1676 -

2" 1359 2" 1275 -

3 1244 7 ,06 (d, 3,6) 3" 138,9 6,10 (m)

4" 1244 7 O3(d 3,6) 4" 159 2,0(dd, 1,8, 7,2)
5 136,5 5" 20,5 191, 1,8)

ado trong CDCls, 150 MHz, °600 MHz.

Tuong tac MHBC tir H-3 (dn 7,03) dén C-2 (6c 138,4)/C-4 (6c 128,7)/C-5 (dc
137,5)/C-2' (5¢c 135,9), tir H-4' (6n 7,03) dén C-2' (6c 135,9)/C-3' (5¢c 124,4)IC-5' (5c
136,5)/C-2" (6c 137,0), tir H-4"" (61 7,00 ) dén C-2" (6c 137,0)/C-3" (dc 123,8)/C-5"
(0c 124,6) xac dinh sy c6 mat cua trithiophene. Tuwong tac HMBC tir H-5"" (61 1,90)
dén C-1"" (6¢c 167,6)/C-3"" (5c 138,9)/C-4"" (5c 15,9) va tir H-4"" (6n 2,00) dén C-2""
(dc 127,5)/C-3"" (5c 138,9)/C-5"" (dc 20,5) va tir H-6 (61 5,30 ) dén C-1""" (dc 167,6)
goi y su c6 mat caa nhém hydroxymethyl tiglate. Twong tic HMBC tir H-6 (61 5,30)
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dén C-4 (6c 128,7)/C-5 (dc 137,5) xac dinh vi tri cia nhom nay tai C-5 cua
trithiophene. Dya vao cac phan tich phé trén, ciu tric cia EP6 dugc xac dinh 1a 5-
hydroxymethyl-(2,2":5',2")-terthienyl tiglate.

3.2.2.7. Hop chdt EPT: 5-hydroxymethyl-(2,2":5" 2")-terthienyl angelate

Hinh 3.53. Cdu tric hda hoc cia hop chdt EP7

Hop chat EP7 thu duoc dudi dang dau mau nau. Cong thic phan tir dugc Xac
dinh 1a C1sH1602S3 bang phwong phap HR-ESI-MS véi su xuat hién cua pic ion gia
phan tir tai m/z 383,0208 [M+Na]* (tinh toan ly thuyét cho cong thic
[C1sH1602S3Na]*, 383,0210). Phd *H-NMR cua EP7 xuét hién tin hiéu caa 7 proton
thom tai 616,99 (1H, d, J = 3,6 Hz), 7,00 (1H, d, J = 3,6 Hz), 7,00 (1H, dd, J = 1,2,
3,6 Hz), 7,00 (1H, dd, J = 3,6, 5,4 Hz), 7,05 (LH, d, J = 3,6 Hz), 7,06 (1H, d, J = 3,6
Hz) va 7,21 (1H, dd, J = 1,2, 5,4 Hz), mot nhém methylene lién két truc tiép véi oxy
tai on 5,28 (2H, s), proton nhém angeloyl tai 6+ 1,85 (3H, s), 1,78 (3H, d, J = 7,2 Hz),
6,91 (1H, m). Pho 1*C-NMR cua EP7 xuét hién tin hiéu caa 18 carbon, bao gém mot
carbon carbonyl tai dc 167,7, sau carbon khong lién két vai hydro tai dc 128,3, 135,9,
136,5, 137,1, 137,6 va 138,4, tam carbon methine tai oc 123,1, 123,8, 124,3, 1245,
124,6, 127,9, 128,7 va 138,2, mot carbon methylene lién két truc tiép vai oxy tai dc
60,7 va hai carbon methyl tai dc 12,0 va 14,4. Phan tich sé liéu phd NMR cho thay
EP7 laterthiophene, cd cau trac twong tw EP6 ngoai trir viéc thay thé nhom tigloyloxy
bing nhém angeloyloxy [C-1" (Jc 167,7), C-2"" (¢ 128,3), C-3"" (c 138,2)/H-3""
(016,91), C-4"" (5c 12,0)/H-4"" (511,78 ), C-5"" (5c 14,4)/H-5"" (5 1,85)]. Do d6, hop
chat EP7 duoc xac dinh 1a 5-hydroxymethyl-(2,2":5',2")-terthienyl angelate (Hinh 3.53).

Bang 3.25. S6 liéu phé NMR ciia hop chdt EP7

C oc? 6P ondc (dd boi, J=Hz) C oc 6P on?C (d boi, J=Hz)
2 1384 1384 - 2" 137,0 137,1 -
3 123,1 123,1 7,00 (d, 3,6) 3" 123,8 123,8 7,00 (dd, 1,2, 3,6)
4 128,7 128,7 6,99 (d, 3,6) 4" 127,9 127,99 7,00 (dd, 3,6, 5,4)
5 1375 137,6 - 5" 1246 124,6 7,21 (dd, 1,2, 5,4)
6 60,4 60,7 5,28 (s) O-Tig/Age O-Tig O-Age
2" 1359 1359 - 1" 167,6 167,7 -
3" 1244 124,3 7,05(d, 3,6) 2" 1275 128,3 -
4" 1244 1245 7,06 (d, 3,6) 3" 138,9 138,2 6,91 (m)
5" 136,5 136,5 - 4" 159 12,0 1,78(d, 7,2)

5" 205 14,4 1,85(s)

%do trong CDCls, ®150 MHz, ®600 MHz, #6c cua hop chit EP6, Age: angeloyl
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3.2.2.8. Hop chat EP8: 5-hydroxymethyl-(2,2":5',2")-terthiophene dimethylacrylate
5"82582'2856W
0 o

Hinh 3.54. Cdu tric hoa hoc cua hop chdt EP8

Hop chat EP8 thu duoc dudi dang dau mau nau. Cong thic phan tir duoc xac
dinh 12 C1sH1602S3 bang phuong phap HR-ESI-MS véi sy xuat hién cua pic ion gia
phan tor tai m/z 383,0205 [M+Na]* (tinh toan Iy thuyét cho cong thuc
[C1sH1602S3Na]*, 383,0210). Phd *H-NMR cua EP8 xuét hién tin hiéu caa 7 proton
thom tai o+ 6,99 (1H, d, 3,6), 7,00 (1H, dd, J = 4,8, 3,6), 7,02 (1H, d, J = 3,6), 7,04
(1H,d,J=4,2), 7,06 (1H, d, J = 4,2), 7,16 (1H, d, J = 3,6) va 7,21 (1H, d, J = 4,8),
mét nhom methylene lién két truc tiép voi oxy tai dn 5,24 (2H, s), mot proton olefin
tai o4 5,71 (1H, s) va hai nhém methyl tai on 1,90 (3H, s) va 2,19 (3H, s). Pho 3C-
NMR ctua EP8 xuat hién tin hiéu caa 18 carbon, bao gom mét carbon carbonyl tai dc
166,2, sau carbon khong lién két véi hydro tai 6c 136,0, 136,5, 137,1, 137,7, 138,4 va
158,0, tdm carbon methine tai oc 115,5, 123,2, 123,8, 124,3, 124,4, 124,6, 127,9 va
128,7, mot carbon methylene lién két truc tiép voi oxy tai dc 59,8 va hai carbon
methyl tai 6c 20,4 va 27,5. Phan tich s6 liéu phd NMR cho thay EP8 la terthiophene,
c6 cau tric tuong tu EP6 ngoai trir viéc thay thé nhém tigloyloxy bang nhom
dimethylacrylate [C-1"" (dc 166,2), C-2"" (dc 115,5)/H-2"" (on 5,71), C-3"" (dc 158,0),
C-4"" (5¢ 27,5)/H-4"" (6n 1,90), C-5" (5¢c 20,4)/H-5"" (6w 2,19)]. Do @0, cau tric hop
chat EP8 duoc xac dinh 1a 5-hydroxymethyl-(2,2":5",2")-terthiophene dimethylacrylate
(Hinh 3.54).

Bang 3.26. S6 liéu phé NMR ciia hop chdt EP8

C oc* oc*P snAc (9 boi, I=Hz) C oc?  o6cP gnac (df bdi, I=Hz)
2 138,4 1384 - X 137,0 1371 -
3 1231 1232 7,02(d, 3,6) 3" 123,8 123,8 7,16 (d, 3,6)
4 128,7 1287 6,99(d, 3,6) 4" 127,9 1279 7,00 (dd, 4,8, 3,6)
5 1375 1377 - 5" 1246 124,6 7,21(d, 4,8)
6 604 598 524(s) O-Tig/DMa O-Tig O-DMa
2" 1359 136,0 - 1 167,6 166,2 -
3" 1244 1243 7,06 (d, 4,2) 2" 127,5 1155 5,71 (s)
4" 1244 1244 7,04 (d, 4,2) 3" 138,9 1580 -
5" 1365 1365 - 4 15,9 27,5 1,90 (s)
5" 20,5 20,4 2,19(s)

ado trong CDCls, ®125 MHz, °600 MHz, *dc ctia hop chat EP6, DMa: dimethylacrylate
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3.2.2.9. Hop chat EP9: 5-methoxymethyl-2,2":5" 2"-terthiophene

54 M M AVO\

Hinh 3.55. Cdu tric héa hoc cia hop chat EP9

Hop chat EP9 thu dugc dudi dang dau mau nau. Phé H-NMR caa EP9 xuit
hién tin hiéu ctia 7 proton thom tai 646,89 (1H, d, J = 3,6 Hz), 7,01 (1H, dd, J = 3,6,
4,8 Hz), 7,03 (1H, d, J = 3,6 Hz), 7,03 (1H, d, J = 3,6 Hz), 7,06 (LH, d, J = 3,6 H2),
7,16 (1H, dd, J = 1,2, 3,6 Hz) va 7,20 (1H, dd, J = 1,2, 4,8 Hz), mot nhom methylene
lien két truc tiép vai oxy tai on 4,58 (2H, s) va mot nhdm methoxy tai o 3,40 (s). Phd
13C-NMR cuaa EP9 xuat hién tin hiéu cua 14 carbon, bao gdm nim carbon khéng lién
két voi hydro tai dc 136,2, 136,3, 137,1, 137,6 va 140,2, bay carbon methine tai dc
123,2,123,7, 124,3, 124,3, 124,5, 127,2 va 127,9, mot carbon methylene lién két truc
tiép vai oxy tai dc 69,1 va mot carbon methoxy tai ¢ 57,8. Phan tich sé liéu phd NMR
cho thdy EP9 Ia terthiophene, ¢6 cau truc twong tu EP6 ngoai trir viéc thay thé nhom
tigloyloxy bang nhom methoxy. Do d6, EP9 duoc xac dinh 1a 5-methoxymethyl-
2,2":5' 2"-terthiophene. S6 liéu phd NMR cuia EP9 lan dau tién duoc cong bd (Hinh 3.55).

Bang 3.27. S6 liéu phé NMR ciia hop chdt EP9

C  oc* src (dd boi, J=Hz) C oc*P 512< (a9 bdi, J=Hz)
2 1376 - 4 1243 7,03 (d, 3,6)

3 1232 7,03(d, 3,6) 5 136,3 -

4 1279 6,89 (d, 3,6) 2" 137,1 -

5 1402 - 3" 1237 7,16 (dd,1,2, 3,6)
6 69,1 458 (s) 4" 127,2 7,01 (dd, 3,6, 4,8)
2" 1362 - 50 1245 7,20 (dd, 1,2, 4,8)
3 1243 7,06 (d, 3,6) 6-OMe 57,8 3,40 (s)

3do trong CDCl3, 125 MHz, °600 MHz.
3.2.2.10. Hop chat EP10: a-terthiophene

Hinh 3.56. Cdu tric héa hoc cia hop chat EP10
Hop chat EP10 thu dugc dudi dang chat ran mau vang nhat. Cong thirc phan

tir duge xac dinh 14 C12HsS3 bang phuong phap HR-ESI-MS véi sy xuat hién cua pic
ion gia phan tir tai m/z 248,9864 [M+H]* (tinh toan ly thuyét cho cong thirc [C12HeS3]*,
248,9861). Pho H-NMR ciia EP10 xuat hién tin hiéu cia 8 proton thom tai dn 6,97
x 2 (dd, 3,6,5,4), 7,03x 2(s), 7,13x 2 (dd,J=1,2,3,6 Hz) va 7,17 x 2 (dd, J = 1,2,
5,4 Hz). Pho 3C-NMR cua EP10 xuét hién tin hiéu cua 12 carbon, bao gém bao gom
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bon carbon khong lién két véi hydro tai 5c 136,3 x 2 va 137,2 x 2, sau carbon methine
tai 6c 123,8 x 2, 124,4 x 2 va 127,9 x 2, hai carbon methylene tai oc 124,5 x 2. Phan
tich sé liéu phé NMR cua EP10 cho thay EP10 Ia terthiophene, c6 céu tric dbi xing
(Hinh 3.56). So sanh sé liéu phd NMR caa EP10 véi hop chit a-terthiophene [140],
cho thay su twong ddng tai c4c vi tri twong (tng. Vi vay, EP10 dugc xac dinh 13 a-
terthiophene.

Bang 3.28. S6 liéu phé NMR ciia hop chdt EP10 va hop chit tham khdo

C ocf  0c*P onac (@p bdi, J=Hz) C ocf  5c*P onac (a6 boi, J=Hz)
25 1360 136,3 - 3,3" 1235 1238 7,13(dd, 12, 3,6)
34" 1241 1244 7,03 (s) 4,4" 1278 1279 6,97 (dd, 3,6, 5,4)
2,2" 1369 1372 - 55" 1242 1245 7,17 (dd, 1,2, 5,4)

2do trong CDCls, ®125 MHz, 600 MHz, #5¢ cua a-terthiophene (do trong CDCls) [140].
3.2.2.11. Hop chat EP11: 1,3,8,9-tetrahydroxycoumestan 3-sulfate

HO;S0

Hinh 3.57. Cau trlc héa hoc va cdc twong tac HMBC chinh ciia hop chat EP11

Hop chat EP11 thu duoc dudi dang chat bot mau vang nau. Cong thic phan
tr dugc xac dinh 1a C1sHsO10S bang phuong phap HR-ESI-MS véi sy xuat hién cua
pic ion gia phan tir tai m/z 378,9779 [M-H]" (tinh toan ly thuyét cho cong thirc
[C1sH7010S], 378,9765). Phd *H-NMR cua EP11 xuat hién tin hiéu bon proton thom
tai o1 6,75 (1H, s), 6,90 (1H, s), 7,18 (1H, s) va 7,25 (1H, d, J = 1,2 Hz). Ph 3C-
NMR va HSQC cua EP11 xuat hién tin hiéu caa 15 carbon, bao gém 11 carbon khong
lien két vai hydro tai 6c 98,0, 102,3, 113,7, 144,4, 1455, 148,9, 154,2, 154,2, 156,5,
157,7 va 158,7, bon carbon methine tai dc 98,9, 98,9, 102,8 va 104,5 (Bang 3.29).
Phan tich s6 liégu phd NMR cua hop chat EP11 goi y EP11 thuoc nhom chat
coumestan. Tuong tac HMBC giira H-2 (o1 6,90) va C-1 (dc 154,2)/C-3 (dc 156,5)/C-
4 (6c 98,9), gitra H-4 (01 6,75) va C-2 (6c 102,8)/C-3 (dc 156,5)/C-11b (dc 98,0) xac
dinh vi tri meta gitra H-2 va H-4. Tuong tac HMBC gitta H-7 (Jn 7,25) va C-6b (dc
148,9)/C-8 (dc 145,5)/C-10a (6c 113,7), gitra H-10 (Jn 7,18) va C-6b (dc 148,8)/C-9
(0c 144,4)/C-10a (dc 113,7) xac dinh vi tri para gitta H-7 va H-10. Tuwong tac HMBC
H-7 (0n 7,25) va C-6a (dc 102,3) xac dinh su c6 mat caa vong benzofuran. So séanh sé
licu pho cua hop chat EP11 véi s6 lieu phd da cong bd cua 1,3,8,9-
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tetrahydroxycoumestan 3-sulfate [141] cho thiy su twong dong tai c4c vi tri twong
ung. Vi vay, EP11 dugc xac dinh la 1,3,8,9-tetrahydroxycoumestan 3-sulfate.

Bang 3.29. S6 liéu phé NMR ciia hop chdt EP11 va hop chit tham khdo

C ocF  oc*® onec (@ boi, J=Hz) C ocf  ocP onac (a6 boi, J=Hz)
1 1541 1542 - 7 1045 1045 7,25(d, 1,2)

2 1027 102,8 6,90 (s) 8 1455 1455 -

3 1565 156,5 - 9 1443 1444 -

4 988 98,9 6,75 (s) 10 988 98,9 7,18 (s)

4a  157,7 157,7 - 10a 1137 113,7 -

6 1586 158,7 - 11a 1541 154,2 -

6a 1022 1023 - 11b 979 98,0 -

6b 1489 1489 -

2do trong DMSO-ds, "125 MHz, °600 MHz, #5¢ ciia hop chit 1,3,8,9-tetrahydroxycoumestan 3-
sulfate do trong DMSO-ds [141].

3.2.2.12. Hop chat EP12: demethylwedelolactone

Hinh 3.58. Cdu tridc héa hoc ciia hop chat EP12

Hop chit EP12 thu dugc dudi dang chat bot mau trang. Cong thirc phan tir
dugc xac dinh 12 C1sHsO7 bing phuong phap HR-ESI-MS véi sy xuét hién cuaa pic
ion gia phan tir tai m/z 299,0194 [M-H]- (tinh toéan Iy thuyét cho cong thirc [C1s H7O7]
, 299,0192). Pho ' H-NMR cua EP12 xuat hién tin hiéu bon proton thom tai o 6,32
(1H, s), 6,37 (1H, s), 7,14 (1H, s) va 7,21 (LH, s).

Bang 3.30. S6 liéu phé NMR ciia hop chdt EP12 va hop chat tham khdo

C oc®  oc?P ondC (g boi,J=Hz) C oct 6P ondc (dd boi, J=Hz)

1 1554 1554 - 7 1045 1045 7,21 (s)
la 954 954 - 7a 1138 1138 -
2 991 99,1 6,32(s) 8 1452 1451 -
3 1611 1611 - 9 1442 1442 -
4 949 947 637(5) 10 98,9 9838 7,14(s)
4a 1551 1553 - 10a 148,7 1486 -
6 1594 1594 - 11la 1579 157,9 -

6a 100,9 1008 -
3do trong DMSO-ds, 150 MHz, ©600 MHz, #6c ctiademethylwedelolactone (do trong DMSO-ds) [94].

Ph6 13C-NMR caa EP12 xuat hién tin hiéu caa 15 carbon, bao gom 11 carbon
khéng lién két vai hydro tai 6c 95,4, 100,8, 113,8, 144,2, 145,2, 148,6, 155,3, 155,4,
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157,9, 159,4 va 161,1, bn carbon methine tai dc 94,7, 98,8, 99,1 va 104,5 (Bang
3.30). Phan tich phé NMR cua EP12 goi ¥ EP12 c6 ciu tric khung coumestan. So
sanh sb liéu pho cua hop chat EP12 véi sé liéu phd dd céng bd cua hop chat
demethylwedelolactone [94] cho thiy c6 su twong dong tai cac vi tri tuong tng. Vi
vay, EP12 duoc xac dinh la demethylwedelolactone.

3.2.2.13. Hop chat EP13: wedelolactone

Hinh 3.59. Cdu trdc hda hoc cia hep chdat EP13

Hop chat EP13 thu duge duéi dang chat vo dinh hinh mau trang. Cong thirc
phan tir duoc xac dinh 12 C1sH1007 bang phwong phap HR-ESI-MS véi sy xuat hién
cuia pic ion gia phan tir tai m/z 315,0497 [M+H]* (tinh toan ly thuyét cho cong thirc
[C16H1107]*, 315,0505). Pho L H-NMR ciia EP13 xuét hién tin hiéu bon proton thom
tai on 6,44 (1H, s), 6,60 (1H, s), 7,16 (1H, s) va 7,24 (1H, s), mot nhdm methoxy tai
513,80 (3H, s). Pho BBC-NMR va HSQC cua EP13 xuét hién tin hiéu cua 16 carbon,
bao gém 11 carbon khéng lién két véi hydro tai ¢ 96,7, 101,7, 113,7, 144,3, 145 4,
148,9, 154,9, 155,3, 157,8, 158,9 va 162,2, bon carbon methine tai dc 93,2, 98,1,
98,9 va 104,6 va mot carbon methoxy tai dc 55,7 (Bang 3.31). S6 liéu pho NMR goi
¥ EP13 ¢6 cau trdc coumestan véi mot nhom thé methoxy. Phan tich phd NMR cua
hop chat EP13 cho thay sé liéu phé cua hop chat EP13 tuong tu véi sb lieu pho da
cong bd cua wedelolactone [94]. Vi vay, EP13 duogc xac dinh 1a wedelolactone
(Hinh 3.59).

Bang 3.31. S6 liéu phé NMR ciia hop chdt EP13 va hop chait tham khdo

C oc®  oc?P ondC (g boi,J=Hz) C oct  6c*P onde (49 boi, J=Hz)
1 1549 1549 - 7 104,5 104,6 7,24 (s)

la 96,7 96,7 - 7a 113,7 113,7 -

2 98,1 98,1 6,44 (s) 8 1454 1454 -

3 162,2 162,2 - 9 1443 1443 -

4 932 932 660(s) 10 989 989 7,16 (s)

4a 1578 1578 - 10a 148,99 1489 -

6 158,9 1589 - 11a  155,3 1553 -

6a 101,7 101,7 - OMe 55,7 55,7 3,80 (s)

2 do trong DMSO-ds, 150 MHz, °600 MHz, #5¢ ctia hop chat wedelolactone (do trong DMSO-dg)[94]
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3.2.2.14. Hop chat EP14: eclalbasaponin |

6

HO o ©
HO ,
HO

oH
Hinh 3.60. Cdu tric héa hoc va cdc tirong tic HMBC chinh ciia hop chat EP14

Hop chat EP14 thu duoc dudi dang chat bot mau tring. Phd H-NMR cua

EP14 xuat hién tin hiéu bay nhém methyl tai 64 0,81, 0,87, 0,91, 0,98, 0,99, 1,08 va

1,37 (mdi nhém, 3H, s) va mét proton olefin tai 6n 5,34 (1H, t, J = 3,6 Hz) dic trung

cho su c6 mat cua triterpenoid khung oleanane. Hai proton anome on 4,34 (1H, d, J

=7,8Hz)va5,37 (1H, d, J = 7,8 Hz) goi y su c6 mat cua hai don vi monosaccharide.
Bang 3.32. S6 liéu phé NMR ciia hop chdt EP14 va hop chat tham khdo

C  oc oc* o (@oboi, J=Hz) C oc"  5c*P onac (@6 boi, J=Hz)

1 386 39,9 1,03 (m)/1,65 (m) 23 280 28,6 1,08 ()

2 263 27,0 1,72 (m)/1,95 (m) 24 16,8 17,0 0,87 ()

3 886 908 320* 25 155 16,2 0,98 ()

4 392 402 - 26 173 17,8 0,81 ()

5 557 57,2 0,80* 27 270 27,3 1,39 (s)

6 183 19,3 1,39 (m)/1,57 (m) 28 1757 177,2 -

7 332 34,2 1,37 (m)/1,56(m) 29 330 33,3 0,91(s)

8 398 40,8 - 30 244 251 0,99 (s)

9 46,9 482 1,67 (m) 3-0-Glc

10 368 37,9 - ' 1065 106,7 4,34 (d,7,8)

11 236 24,5 1,94 (m) 2 754 757 3,21(dd, 7,8, 9,0)

12 1224 123,6 5,34 (t, 3,6) 3 790 78,7 3,35(9,0, 9,0)

13 1442 144,6 - 4 714 71,6 3,31 (m)

14 418 42,7 - 5" 783 78,3 3,28 (m)

15 358 36,3 1,38 (m)/1,87 (m) 6 626 628 3,68 (54,12,0)
3,86 (dd, 2,4, 12,0)

16 740 74,9 455 (brs) 28-0-Glc

17 488 50,0 - 1" 956 95,7 537(d,7.8)

18 410 42,1 3,02(dd, 3,6, 14,4) 2" 738 74,0 3,32 (m)

19 46,9 47,8 1,09/2,30 (t, 13,8) 3" 784 78,3 3,41 (m)

20 30,6 31,3 - 4 707 71,1 3,36 (m)

21 357 36,4 1,19 (m)/1,95 (m) 50 779 77,6 3,28 (m)

22 320 31,6 1,80 (m)/1,95 (m) 6" 61,9 62,4 3,68 (dd, 5,4, 12,0)

3,85 (dd, 2,4, 12,0)

3do trong CD30OD, *150 MHz, 600 MHz, #c cua eclalbasaponin | (do trong pyridine-ds) [142].
Phé 13C-NMR va HSQC ciia EP14 xuat hién tin hiéu cua 42 carbon trong d6
phan aglycone gdm: mét carbon carbonyl tai 5c 177,2, bay carbon khong lién két véi



113

hydro tai oc 31,3, 37,9, 40,2, 40,8, 42,7, 50,0 va 144,6, sau carbon methine tai 6c 42,1,
48,2, 57,2, 74,9, 90,8 va 123,6, chin carbon methylene tai oc 19,3, 24,5, 27,0, 31,6,
34,2, 36,3, 36,4, 39,9 va 47,8, bay carbon methyl tai 6c 16,2, 17,0, 17,8, 25,1, 27,3,
28,6 va 33,3. Ngoai ra co su c6 mat cua 12 carbon thugc hai don vi duong D-glucose
tai 6c62,8, 71,6, 75,7, 78,3, 78,7 va 106,7, 62,4, 71,1, 74,0, 77,6, 78,3 va 95,7 (Bang
3.32). Tuong tac HMBC gitra H-16 (Jn 4,55) va C-14 (Jc 40,2)/C-17 (oc 50,0)/C-18
(dc42,1) goi ¥ su c6 cua nhoém hydroxy tai C-16. Hang s6 tach Ion gitra H-1' va H-2
(J = 7,8 Hz), gitra H-1" va H-2" (J = 7,8 Hz) goi Y hai don vi duong c6 cau hinh g.
Tuong tac HMBC gitra H-1" (014,34 ) va C-3 (6c 90,8), gitra H-1" (o1 5,37) va C-28
(6c 177,2) xac dinh vi tri caa duong tai C-3 va C-28. Phan tich sé liéu phé NMR cua
EP14 cho thay s liéu phd cua hop chat EP14 twong tu vai s6 liéu phd di cong bd
cua hop chat eclalbasaponin I duoc phan lap tir Eclipta alba [142]. Vi vay, hop chét
EP14 duoc xac dinh la eclalbasaponin | (Hinh 3.60).

3.2.2.15. Hop chat EP15: eclalbasaponin I

6

HO 0 O
HO ,
HO |

OH

3 24

Hinh 3.61. Cdu tric hda hoc cia hep chat EP15

Hop chit EP15 thu dwgc dudi dang chat bot mau tring. Cong thirc phan tir
dugc xac dinh 12 Css HssOg bang phuong phap HR-ESI-MS véi su xuat hién cua pic
ion gia phan tir tai m/z 633,4006 [M-H]" (tinh toan ly thuyét cho cdng thirc [Cas Hs7O0]
, 633,4008). Pho 1 H-NMR cua EP15 xuat hién tin hiéu bay nhém methyl tai 610,81,
0,87, 0,90, 0,98, 0,99, 1,08, va 1,39 (mdi nhom, 3H, s) va mot proton olefin tai Jon
5,32 (1H, t, J = 3,6 Hz) dac trung cho su c6 mat cua triterpenoid khung oleanane.
Mot proton anome tai 4,34 (1H, d, J = 7,8 Hz) goi y su ¢6 mat cua mot don vi
monosaccharide. Phd 13C-NMR va HSQC cua EP15 xuét hién tin hiéu caa bay carbon
khong lién két vai hydro tai 6c 31,4, 37,9, 40,2, 40,7, 42,7, 49,4 va 145,1, 11 carbon
methine tai 6c 42,2, 48,2, 57,1, 71,7, 75,4, 75,7, 77,7, 78,3, 90,8, 106,7 va 1234,
mudoi carbon methylene tai oc 19,3, 24,5, 27,1, 32,6, 34,3, 36,2, 36,6, 39,9, 47,7 va
62,8 va bay carbon methyl tai 5c 16,1,17,0, 17,8, 25,0, 27,3, 28,2 va 33,4. Hang s6
tach 16n gitta H-1' va H-2' (J = 7,8 Hz) x4c dinh ciu hinh don vi duong 1a . Phan
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tich s liéu phd NMR caa EP15 cho thay sé liéu phé cua hop chat EP15 tuong tu
véi s6 lidu phd da cong bd cua hop chat eclalbasaponin 11 [142] (Bang 3.33). Vi vay,
hop chat EP15 duoc xac dinh 1 eclalbasaponin 11 (Hinh 3.61).

Bang 3.33. S6 liéu phé NMR ciia hop chdt EP15 va hop chit tham khdo

C oct  oc*P gndc (df boi, I=Hz) C oct  oc*P 913c (df bi, I=Hz)
1 38,8 39,9 1,02 (m) 20 30,8 314 -
1,65 (m)
2 26,5 27,1 1,70 (m) 21 36,0 36,6 1,16 (m)/1,94 (m)
1,95 (m)
3 88,7 90,8 3,20* 22 33,3 32,6 1,79 (m)
1,92 (m)
4 394 40,2 - 23 28,2 28,2 1,08 (s)
5 55,8 57,1 0,81(d, 12,0) 24 16,9 17,0 0,87 (s)
6 184 19,3 1,41 (m) 25 15,7 16,1 0,98 (s)
1,57 (m)
7 33,3 34,3 1,36 (m) 26 176 17,8 0,81 (s)
1,56 (m)
8 39,9 40,7 - 27 279 27,3 1,39 (s)
9 47,2 48,2 1,67 (m) 28 181,1 nd
10 36,9 379 - 29 33,3 33,4 0,90 (s)
11 23,7 24,5 1,91 (m) 30 246 25,0 0,99 (s)
12 122,0 123,44 5,32(t, 3,6) 3-0-Glc
13 1451 1451 - 1’ 106,7 106,7 4,34 (d, 7,8)
14 417 42,7 - 2! 756 75,7 3,20 (dd, 7,8, 9,0)
15 36,0 36,2 1,35(m) 3 78,6 78,3 3,35(dd, 9,0, 9,0)
1,87 (m)
16 74,6 75,4 4,48 (brs) 4’ 71,7 71,7 3,30 (m)
17 49,0 494 - 5’ 78,0 77,7 3,28 (m)
18 42,1 42,2 3,04 (dd, 3,0, 13,8) 6’ 62,8 62,8 3,69 (dd, 5,4, 12,0)

3,86 (dd, 2,4, 12,0)
19 47,2 47,7 1,03(d,3,0)
2,29 (t, 13,8)

¢do trong CD30D, *150 MHz, ©600 MHz,‘#éc cua eclalbasaponin Il (do trong pyridine-ds) [142],
nd: khéng phat hién tin hiéu, * tin hiéu chong chap.

3.2.2.16. Hop chat EP16: eclalbasaponin 11|
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Hinh 3.62. Cdu trdc hda hoc va cdc tirong tac HMBC chinh ciia hop chdat EP16
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Hop chit EP16 thu duoc dudi dang chat bot mau trang. Pho L H-NMR cua
EP16 xuat hién tin hiéu bay nhém methyl tai 610,81, 0,88, 0,91, 0,97, 0,99, 1,10 va
1,37 (mdi nhdm, 3H, s) va mat proton olefin tai d1 5,34 (1H, br, s) dic trung cho su
cd mat cua triterpenoid khung oleanane. Ngoai ra, co su c6 mat cua ba proton anome
tai on 4,46, 4,70 va 5,37 (mdi nhom, 1H, d, J = 7,8 Hz) goi y su c6 mat caa ba don vi
monosaccharide. Pho 3C-NMR va HSQC cua EP16 xuét hién tin hiéu caa 48 carbon
bao gom 30 carbon phan aglycone [mét carbon carbonyl, bay carbon bac bén, sau
carbon methine, chin carbon methylene, bay carbon methyl] va 18 carbon dac trung
cuia ba don vi dudng D-glucose. Phan tich sé liéu phd NMR goi y EP16 la triterpenoid
glycoside (Bang 3.34).

Bang 3.34. S6 liéu phé NMR ciia hop chdt EP16 va hop chat tham khdo

C  oc oc* ot (@dbodi, J=Hz) C oc"  5c*P o1ac (@6 boi, J=Hz)

1 388 39,9 1,03m)/1,65(m) 27 272 273 137

2 265 27,2 1,72 (m)/1,95 (m) 28 1759 177,3 -

3 890 915 322(m) 29 331 333 0,91(s)

4 394 404 - 30 246 250 0,97 ()

5 559 57,2 0,79 3-0-Glc

6 185 19,3 1,40 (m)/1,57 (m) ' 1049 1045 4,46 (d,7,8)

7 334 34,2 1,37 (m)/1,56 (m) 2 83,1 812 3,58 (m)

8 400 42,7 - 3 782 78,4 3,57 (m)

9 471 482 1,65(d, 12,6) 41 715 71,9 3,23(m)

10 368 37,9 - 5 778 77,9 3,28 (m)

11 237 245 1,93 (m) 6 626 63,1 3,65 (54, 12,0)
3,84 (2,4, 12,0)

12 1226 123,7 5,34 (brs) 2"-0-Glc

13 1444 144,6 - 1” 1058 1054 4,70 (d,7,8)

14 420 40,9 - 2" 769 76,3 3,25(m)

15 359 36,2 1,38/1,86 3" 781 78,3 3,29 (m)

16 743 74,9 455 (brs) 4" 714 71,6 3,30 (m)

17 490 50,1 - 5 777 77,7 3,30 (m)

18 412 42,2 3,02(dd, 3,6, 14,4) 6" 62,6 62,9 3,68 (dd, 5,4, 12,0)

03,87 (dd, 2,4, 12,0)
19 47,1 47,8 1,08/2,30 (t, 13.5) 28-O-Glc

20 301 31,3 - 1" 957 958 537(d,7.8)

21 360 36,4 1,19 (m)/1,95 (m) 2 740 74,0 3,32

22 321 31,7 1,80 (m)/1,95(m) 3 792 78,7 341

23 281 285 1,10(s) 4 701 71,2 3,35

24 168 16,9 0,88(s) 5 787 785 328

25 156 16,1 0,99 () 6" 62,1 62,5 3,68 (dd, 1,2, 11,4)

3,83 (dd, 5,4, 11,4)
26 175 17,8 081(s)

3do trong CD3s0D, *150 MHz, 600 MHz, #c cua eclalbasaponin 111 (do trong pyridine-ds) [142]
Tuwong tac HMBC gitta H-16 (d+ 4,55) va C-17 (¢ 50,1)/C-18 (6c 42,2) goi y

s ¢6 mit cua nhém hydroxy tai C-16. Hang sb tach 16n gitra H-1' va H-2', gitta H-

1" va H-2" va giita H-1"" va H-2"" (mdi tuong tac, J = 7,8 Hz) goi y ba don vi duong
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déu c6 cau hinh S. Tuong tac HMBC giita H-1" (51 4,70) va C-2' (dc 81,2), giita H-
1’ (01 4,46) va C-3 (dc 91,5) goi v chudi lién két duong la O-p-D-glucopyranosyl-
(1—-2)-p-D-glucopyranoside va vi tri cia chudi duong nay tai C-3. Tuong tac HMBC
gitta H-1"" (0w 5,37) va C-28 (Jc 177,3) xac dinh vi tri duong con lai tai C-28. Phén
tich sé liéu phé NMR cua EP16 cho thay s liéu phd cua hop chat EP16 twong tu Voi
s6 liéu phd da cong bd cua hop chit eclalbasaponin 111 dugc phan 1ap tir Eclipta alba
[142]. Vi vay, hop chit EP16 duoc xac dinh 1a eclalbasaponin 111 (Hinh 3.62).
3.2.2.17. Hop chat EP17: eclalbasaponin IV
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Hinh 3.63. Cdu tric hoa hoc va cdc tirong tc HMBC chinh cua hop chat EP17

Hop chat EP17 thu dugc dudi dang chat bot mau trang. Cong thic phan tur
duogc xac dinh 1a C42HesO14 bang pic ion gia phan tir tai m/z 795,4533 [M-H] trén phd
HR-ESI-MS (tinh toan ly thuyét cho cong thirc [CaHe7O14]", 795,4536). Phd ! H-
NMR cua EP17 xuat hién tin hiéu bay nhém methyl tai 610,82, 0,88, 0,90, 0,96, 0,98,
1,10 va 1,38 (mdi nhoém, 3H, s) va mot proton olefin tai 6n 5,32 (1H, br s) dic trung
cho sy c6 mat cua triterpenoid khung oleanane. Ngoai ra, tin hiéu hai proton anome
tai on 4,46 va 4,70 (mdi nhém, 1H, d, J = 7,8 Hz) goi Y su ¢6 mit cia hai don vi
monosaccharide. Ph6 3C-NMR va HSQC xuat hién tin hiéu cua 42 carbon trong d6
c6 30 carbon phan aglycone gom: mét carbon carbonyl, bay carbon khong lién két
véi hydro, sdu carbon methine, chin carbon methylene va bay carbon methyl. Ngoai
ra co su co6 mat cia 12 carbon thugc hai don vi dudng D-glucose (Bang 3.35). Hang
s6 tach 1on giita H-1' va H-2' (J = 7,8 Hz) va giita H-1" va H-2" (J = 7,8 Hz) xé4c
dinh hai don vi duong c6 ciu hinh 8. Tuong tac HMBC giita H-1"" (61 4,70) va C-2’
(0c 81,2), giita H-1' (on 4,46) va C-3 (6c 91,5) goi y chudi lién két duong 1a O-p-D-
glucopyranosyl-(1—2)-4-D-glucopyranoside va vi tri cia chudi dudng nay tai C-3.
Phan tich sé liéu phd NMR cua EP17 cho thay sé liéu phd cua hop chat EP17 tuong
tu voi s6 liéu phd da cong bd cua hop chit eclalbasaponin 1V dwoc phan 1ap tir Eclipta
alba [142]. Do d6, hop chit EP17 dugc xac dinh 14 eclalbasaponin IV (Hinh 3.63).
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Bang 3.35. S6 liéu phé NMR cuia hop chdt EP17 va hop chat tham khdo

C o  oc™ o (@oboi, J=Hz) C ocf  ac*P onac (d6 boi, J=Hz)
1,05 (m) 23 286 28,5 1,10 ()
L 387 399 )'go
1,74 (m) 24 16,7 16,9 0,88 ()
2265 271 Tgaim
3 889 91,5 322* 25 155 16,1 0,98 ()
4 394 404 - 26 173 17,8 0,82 ()
5 558 57,1 0,80(d, 12,0) 27 271 27,3 1,38
6 184 19,3 1,40 (m) 28 1799 nd
1,58 (m)
7 334 343 1,36(m) 29 332 335 0,90 (s)
1,55 (m)

8 398 40,7 - 30 246 251 0,96 ()
9 470 482 1,66 (m) 3-0-Glc

10 368 37,9 - ' 1049 1054 4,46 (d,7,8)
11 23,7 245 1,91 (m) 2 832 81,1 3,59 (m)

12 1222 123,3 5,32 (brs) 3 782 78,5 3,57 (m)

13 1450 1452 - 4 715 71,9 3,23 (m)

14 420 42,7 - 5 779 78,3 3,28 (m)

15 360 362 1,35 6 626 63,1 3,64 (dd, 6,0, 12,0)
1,88 (m) 3,84 (dd, 1,8, 12,0)

16 74,6 752** 4,47 (brs) 2'-0-Glc

17 487 49,3 - 1" 1058 104,55 4,70 (d, 7,8)

18 413 42,2 3,05(brd, 13,2) 2" 769 76,3 3,25(m)

19 472 47,8 1,05(m)/2,29 (t, 3" 781 77,9 3,29 (m)
13,2)

20 309 314 - 4" 714 71,6 3,30 (m)

21 361 36,6 1,17 (m)/1,95 (m) 50 778 77,7 3,30 (m)

22 327 325 1,78 (m)/1,91 (m) 6" 626 62,8 3,68 (dd, 5,4, 12,0)

3,87 (dd, 1,8, 12,0)

“do trong CD3OD, 150 MHz, 600 MHz, #oc cua eclalbasaponin IV (do trong pyridine-ds) [142],
**tin hiéu xuat hién trén pho HSQC, nd: khéng phat hién tin hiéu.

3.2.2.18. Hop chat EP18: eclalbasaponin V
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Hinh 3.64. Cau trdc hoa hoc va cdc twong tac HMBC chinh cia hop chat EP18
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Hop chit EP18 thu dwgc dudi dang chat bot mau tring. Cong thirc phan tir
duogc xac dinh 12 CasHss012S bang phuong phap HR-ESI-MS véi su xuat hién caa pic
ion gia phan tr tai m/z 713,3580 [M-H] (tinh toan ly thuyét cho cong thic
[Ca6Hs7012S], 713,3576). Pho 'H-NMR cua EP18 xuat hién tin hiéu bay nhém
methyl tai Ju 0,82, 0,88, 0,90, 0,98, 0,99, 1,12 va 1,39 (mo6i nhom, 3H, s) va mot
proton olefin tai on 5,32 (1H, br, s) dac trung cho sy c6 mat cua triterpenoid khung
oleanane, mot proton anome 014,50 (1H, d, J = 7,8 Hz) goi y sy c6 mat cua mot don
vi monosaccharide. Phd 13C-NMR va HSQC xuét hién tin hiéu caa 36 carbon gdm 30
carbon phan aglycone [mét carbon carbonyl, bay carbon bac bén, sau carbon methine,
chin carbon methylene, bay carbon methyl] va 6 carbon dac trung cua don vi duong
D-glucose. Phan tich sb liéu phd NMR cho thay cau tric caa EP18 giéng cau trac cua
EP15 ngoai trir khac biét v& nhom thé sulfate tai C-2' [ hop chat EP18: (Jc 81,8 va
51 4,07), hop chat EP15: (dc 75,7 va du 3,20)]. So sanh sb liéu phd cua EP18 véi sé
liu pho cua hop chat eclalbasaponin V [142] cho thay sy twong dong tai cac vi tri
tuong tng. Vi vay, hop chat EP18 duoc xac dinh 1a eclalbasaponin V (Hinh 3.64).

Bang 3.36. S6 liéu phé NMR ciia hop chdt EP18 va hop chat tham khdo

C o oc™ onac(@dboi, J=Hz) C och  oc*d onac (a6 boi, J=Hz)
1 386 399 1,02(m)/1,63(m) 20 309 312 -
2 263 27,0 1,73 (m)/1,92 (m) 21 36,0 36,6 1,16 (M)/1,92 (m)
3 895 91,5 318(dd, 4,2 11,4) 22 32,6 32,5 1,77 (M)/1,92 (m)
4 395 402 - 23 282 286 1,12 (s)
5 558 57,1 0,80* 24 170 17,0 0,88 ()
6 183 19,3 1,40 (m)/1,57 (m) 25 154 16,1 0,98 ()
7 334 343 1,35(m) 26 17,4 17,8 0,82 (s)
1,56 (m)
8 398 40,7 - 27 272 27,3 1,39 (s)
9 470 48,2 1,66 (m) 28 1805 nd
10 369 37,9 - 29 33,3 33,4 0,90 (s)
11 237 24,5 1,91 (m) 30 248 251 0,99 (s)
12 1222 1234 532 (brs) 3-0-Glc
13 1450 1452 - I’ 1041 1043 4,50 (d, 7,8)
14 420 42,7 - 2 81,0 81,8 4,07 (dd, 7,8, 9,0)
15 360 362 1,39 (m) 3 781 77,8 3,68 (t 9,0)
1,91 (m)
16 74,6 754** 4,48 (brs) 4 716 71,5 3,41t 9,0)
17 489 482 - 5 776 77,3 3,30 (m)
18 414 42,2 3,04 (brd, 12,0) 6 62,6 62,7 3,69 (dd, 2,4, 12,0)

3,86 (dd, 1,2, 12,0)
19 472 47,8 1,04 (m)
2,29 (t, 13,2)

3do trong CDsOD, ?150 MHz, ©600 MHz, #oc cua eclalbasaponin V (do trong pyridine-ds) [142],
**tin hiéu xuét hién trén phé HSQC.
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3.2.2.19. Hop chat EP19: eclalbasaponin VI
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Hinh 3.65. Cdu tric héa hoc va cdc tuong tic HMBC chinh cua hop chat EP19
Hop chat EP19 thu dugc dudi dang chat bot mau trang. Cong thirc phan tir
duoc xac dinh 12 Ca2Hes017S bang phuwong phap HR-ESI-MS véi su xuat hién cua pic
ion gia phan ti tai m/z 875,4105 [M-H] (tinh toan ly thuyét cho cong thirc
[C42H67017S], 875,4099).

Bang 3.37. S6 liéu phé NMR ciia hop chdt EP19 va hop chat tham khdo

cC  od oc*D 512 (@0 boi, J=Hz) _ C oc" _ oc™P or*° (@6 bdi, I=Hz)

. 387 39,9 1,01 (m) 23 283 28,6 1,11 (s)
1,64 (m)

, 264 27,0 1,76 (m) 24 170 17,0 0,88 (s)
1,90 (m)

3 896 91,5 3,18(dd, 6,0,11,4) 25 156 16,1 0,97 ()

4 395 40,2 - 26 175 17,8 0,80 (s)

5 558 57,1 0,78* 27 272 27,3 1,39 (s)

6 184 19,3 1,39 (m) 28 1759 1773 -
1,56 (m)

7 334 34,2 1,36 (m) 29 332 33,3 0,91 (s)
1,53(m)

8 401 40,9 - 30 246 251 0,97 (s)

9 471 48,1 1,64 (m) 3-0-Glc

10 37,0 37,9 - ' 1042 1043 4,50 (d, 7,8)

11 23,8 24,5 1,90 (m) 2 81,0 81,8 4,08 (t 7,8)

12 1227 123,6 5,34 (br s) 3" 781 77,7 3,68 (m)

13 1445 1446 - 4 717 715 3,42 (m)

14 42,0 42,6 - 5 776 77,2 3,32(m)

15 359 36,4 1,36(m) 6 626 62,6 3,68 (m)
1,92 (m) 3,87 (dd, 1,8, 12,0)

16 744 74,9 4,55 (br s) 28-0-Glc

17 49,1 49,1 - 1" 958 957 5,36 (d,7,8)

18 41,2 42,1 3,01(dd, 4,2, 14,4) 2" 741 74,0 3,32 (m)

19 471 47,7 1,08 (dd, 4,2, 12,6) 3" 793 78,6 3,36 (m)
2,30 (t, 13,8)

20 308 31,2 - 4" 71,1 71,1 3,36 (m)

21 36,1 36,4 1,92 (m) 50 788 78,3 3,41 (m)
1,95 (m)

22 322 31,6 1,79 (m) 6" 622 62,4 3,68 (m)
1,92 (m) 3,85 (dd, 3,6, 12,0)

3do trong CD30D, 150 MHz, ¢600, *5c cua eclalbasaponin VI (do trong pyridine-ds) [142].
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Ph6 'H-NMR cua EP19 xuat hién tin hiéu bay nhom methyl tai 61 0,80, 0,88,
0,91, 0,97, 0,97, 1,11 va 1,39 (mdi nhom, 3H, s) va mot proton olefin tai on 5,34 (1H,
br, s) dac trung cho su 6 mat cua triterpenoid khung oleanane, mot proton anome Jn
4,50 (1H,d, J= 7,8 Hz) va 5,36 (1H, d, J = 7,8 Hz) goi y su c6 mat cia hai don vi
monosaccharide. Ph6 3C-NMR va HSQC xuét hién tin hiéu cua 42 carbon trong d6
c6 30 carbon phan aglycone gom: mét carbon carbonyl, bay carbon khong lién két
véi hydro, sdu carbon methine, chin carbon methylene va bay carbon methyl. Ngoai
ra c6 sy c6 mat cua 12 carbon thudc hai don vi dudng D-glucose. Sé liéu phd NMR
cho thiy c4u trdc cua EP19 gidng nhu ciu tric cia EP18, ngoai trir sy khac biét vé
cac don vi duong tai C-28 (Bang 3.37). Tuong tac HMBC gitra H-16 (1 4,55) va C-
14 (5¢c 42,6)/C-17 (dc 49,1) goi ¥ su ¢d mit cua nhoém hydroxy tai C-16. Hang sé tach
lon giia H-1' va H-2' (J = 7,8 Hz) va giita H-1" va H-2" (J = 7,8 Hz) goi ¥ hai don
vi duong c6 cau hinh . Su dich chuyén dang ké cua proton va carbon trén phé H-
va 3C-NMR tai C-2' (6c 81,8 va 51 4,08) goi ¥ nhdm sulfate tai vi tri C-2'. Tuong tac
HMBC gitra gitra H-1' (61 4,50) va C-3 (Jc 91,5), gitta H-1" (Jn 5,36) va C-28 (dc
177,3) goi Y vi tri cta hai don vi dudng tai C-3 va C-28. Phan tich sb liéu phé NMR
cuia EP19 cho thay s6 lidu pho cua hop chat EP19 twong tu véi s6 liéu pho di cong
bd cuia hop chét eclalbasaponin VI [142]. Vi vay, hop chat EP19 duoc x4c dinh 1a
eclalbasaponin VI (Hinh 3.65).

Két luan: Nhiéu nghién ctru trudc day da chi ra rang loai E. prostrata chia
nhiéu 16p chat da dang va phong phu, trong d6 noi bat 1a cac hop chat thiophen - mot
I6p chat hiém gap trong cac loai thuc vat khac. Trong nghién nay, ching t6i da phan
lap duoc 19 hop chat bao gdm 10 hop chét thiophen, 3 hop chat coumestan va 6 hop
chat triterpenoid. Pang chu y, trong s6 d6 ¢6 1 hop chat thiophen méi (dugc dat tén
EP1) va 3 hop chat EP2, EP3 va EP9 lan dau tién dugc cong bé sb lieu phd NMR.

3.3. Két qua danh gia hoat tinh sinh hec
3.3.1. Két qud danh gia khd ndng song cua té bao gan cua loai Symplocos
cochinchinensis (Lour.) S. Moore

18 hop chat (SC1-SC18) duoc phan lap duoc tir dich chiét nude cua la va canh
nho loai S. cochinchinensis di dugc danh gia anh huong ddi véi kha ning sdng cua
té bao gan in vitro trén dong té bao HepG2 ¢ cac nong do 1 uM va 10 uM. Nghién
ctru cho thay viéc st dung qué lidu Paracetamol 1am gia ting qué trinh peroxy hoa
lipid & gan, dan dén gay doc gan [143, 144]. Do d6, cac hop chét co kha nang lam
tang ty & séng cua té bao gan vuot qua 100% duoc xem la co tac dung tich cuc, gop
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phan 6n dinh va cai thién chizc nang gan. Thi nghiém duoc thuc hién tai Trung tam
phat trién thudc méi, Quy doi méi y té Daegu Kyungbuk (KMEDIhub), Daegu 41061,
Han Qudc. Két qua danh gia kha niang sdng cua té bao gan duoc thé hién & Bang 3.38.

Bang 3.38. Két qua danh gid khd ndng song cua té bao gan loai S. cochinchinensis

. Néng d¢* Hop Nong dg®
Hop chat fs
1uM 10 pM chat 1uM 10 pM
sC1 911+33 | 759+33 | SC10 | 885+1,0 | 87,4+19
SC2 825+44 | 561+28 | sci1 | 0SS | 0A2E09
sc3 895+16 | 837+26 | Sci2 | O7GEENS @ 109288
SC4 859+83 | 847+44 | SC13 | 1022%35 | 1065%20
SC5 1054+29 | 1074£04 | SC14 | 868+4,0 | 883+46
SC6 90,1+09 | 828+38 | SC15 | 90,7+14 | 90,7+10
SC7 107360 | 1036+66 | SC16 | 103,9+1,6 | 1050+26
scs8 108729 | 1114+22° | scl7 | 1055+1,7 | 1065+15
SC9 983+15 | 1007+1,6 | SC18 | 957+1,7 | 87,4+22
Mau tring 100,0 + 6,0
Paracetamol” 89,2+ 3,6
Silymarin® 106,0+ 2.9

$ % sbng cua té bao tai ndng do thir nghiém, "P <0,1 va ™ P <0,01, ndng d6 6,32 pM, ©ndng
d6 10 uM

Két qua nghién ctru cho thay hai hop chét phenolic SC7 va SC8 ciing sau hop
chat lignan SC5, SC11, SC12, SC13, SC16 va SC17 c6 kha ning lam tang ty Ié song
cua té bao gan HepG2 (trén 100 %), phan anh tac dung sinh hoc tich cuc ddi voi té
bao gan khoe manh. Bic biét, hop chat SC7, SC8, SC11 va SC12 thé hién hiéu qua
6n dinh va rd rét & ndng do 1 UM va 10 pM, trong dé hop chat SC8 cho tac dung
manh nhat & nong do 10 pM véi ty 1é song dat 111,4%, vuot ca Silymarin (106,0%)
va mau trang (100%), cac hop chat SC7, SC11 va SC12 ciing cho hiéu qua tuong
duong Silymarin. Do d6, can ¢ nhitng nghién ciru sau hon vé tac dong cua cac hop
chat SC7, SC8, SC11 va SC12 dén kha nang séng cua té bao gan.

Két qua cua nghién ctu ctia chung t6i tuong dong véi cac nghién ciu trudc day
da dugc cong bd [115, 116, 145-155]. CAc tac gia cho rang cac hop chat lignan va
phenolic, nhd cau tric hda hoc, da thé hién kha nang bao vé té bao gan dang ké. Nhiing
hop chit nay da chirng minh kha ning 1am giam t6n thuong gan do doc td, stress oxy
hoa, viém va cac co ché bénh ly khac. Mot sé nghién ctu in vivo ciing ching minh cac
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hop chat lignan dibenzylbutane c6 hoat tinh bao vé gan, chang han nhu solariciresinol
diglucoside, co tac dung lam tang cac hoat dong cd lgi ctia cac enzyme trong gan va
bao vé gan khoi doc tinh ciia CCla ¢ liéu 25mg/kg thé trong [115, 116]. Trong nghién
ctru khac, Banskota va cong su da chi ra rang hop chat secoisolariciresinol giap ngin
ngtra ton thuong gan do D-galactosamine gay ra théng qua co ché e ché qua trinh tu
hity té bao gan & nong d6 10 va 50 mg/kg thé trong [154]. Mot s6 nghién ciru caa Kim
va cong sy ciing di ching minh kha ning bao vé té bao gan cua cac lignan
dibenzylbutyrolactone nhu arctigenin, traxillagenin va 4’-demethyltraxillagenin khoi
tén thuong do CCls bang céch duy tri mac glutathione trong gan [147]. Tur loai
Cistanche deserticola, cac hop chat phenylpropanoid glycoside gém acteoside, 2'-
acetylacteoside, isoacteoside va tubuloside B di duoc phan 1ap. Nhiing hop chit nay
c6 kha nang &c ché dang ké qua trinh peroxy hoa lipid té bao gan do CCl, gay ra,
d6ng thoi ngin ngira ton thuong gan do D-galactosamine va han ché qua trinh apoptosis
gan va suy gan sau do6 [156]. Két qua danh gia hoat tinh bao vé gan cua cac hop chat
crenatoside, 3""-O-methylcrenatoside, leucoseceptoside A va martynoside, duoc phan
lap tir ré cdy Incarvillea compacta, cho thay cac hop chat nay cé tac dung lam giam
ton thuong té bao gan do CCls thdng qua co ché ting cuong hoat dong cia enzyme
chéng oxy hoa va diéu hoa giam NK-kB [157].

Tong hop cac nghién ciru vé loai S. cochinchinensis cho thdy mot sé cong trinh
d3 cong bd cac két qua lién quan dén hoat tinh sinh hoc cua loai ndy, nhu: gay doc té
bao ung thu [158], khang viém, giam dau [7]. Chong oxi héa [1, 63, 68], diéu tri bénh
dai thao duong va bao vé gan, tuy [3],[62], [63], [69]. Tuy nhién, cac hoat tinh nay
cha yéu dugc nghién ctu & dang cin chiét. Trong s d6, nhitng nghién ciu lién quan
dén gan da duoc cong bd bao gdm: nghién ciru V& bién chimg tht cip cua bénh tiéu
duong d6i voi gan khi str dung can chiét ethanol [3], nghién ctru in vivo danh gid tac
dong cta hop chit f-amyrin dén cac gbe tu do va enzyme chdng oxy hoa, qua d6 bao
vé gan khoi stress oxy hoa [68]. Nhu vy, cho dén nay, chua c6 cong trinh nao danh
gid kha ning séng cia té bio gan d6i voi cic hop chat phan lap tir loai S.
cochinchinensis. Do dé, nghién ciru nay 1a cong trinh dau tién 1am rd hoat tinh bao
vé té bao gan cuia cac hop chat phan 1ap tir loai ndy.

3.3.2. Két qua danh gia hoat tinh bao vé té bao gan cua lodi Eclipta prostrata (L.) L

T can chiét n-hexan va dich chiét nugc cua phan trén mat dat loai E.
prostrata, 19 hop chat da dugc phan lap. Dya trén cac tai liéu tham khao, nhém
eclalbasaponin 1-VI 1 nhiing triterpenoid saponin da dwoc nghién ctiu vé tac dung

bao vé gan, tuy nhién két qua cho thay hoat tinh bao vé gan khong cao. Vi vay, trong
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nghién ciu ndy, tac gia tap trung danh gia hoat tinh bao vé té bao gan in vitro trén
dong té bao HepG2 cua céc hop chat EP1-EP13 ¢ nong d6 20 pM va 100 puM (ddi
Vvé6i cac chat sach) va cac can chiét nong do & 20 pg/mL va 100 pg/mL. Thi nghiém
duogc thuc hién tai phong Thir nghiém sinh hoc, Vién Sinh hoc, Vién han lam khoa
hoc va Cong nghé Viét Nam. Két qua danh gia hoat tinh bao vé té bao gan cua loai
E. prostrata duoc thé hién ¢ Bang 3.39.

Bang 3.39. Két qua danh gid hoat tinh bao vé té bao gan cua logi E. prostrata

Hop chat | 7o bao Ve Hop chat | v bﬁo‘ v

j nong do 20*° | nong do 10020~ nong do 20 [nong do 100%P
EP1 17,97+0,94 | 25,38+1,75 EP11 15,97+1,01 | EOICOEN5] |
EP2 12,92+0,37 | 10,06+0,47 EP12 22,7+1,50 | HBAEN22 |
EP3 19,96+0,94 | 28,87%0,23 EP13 20,67+1,94 | HS)ioEhod |
EP4 17,19+1,17 | 21,98+2,03 MeOH | 12,25+0,94 | 20,74%1,24
EP5 13,19+0,76 12,49+1,34 n-hexane 5,86+0,68 10,67+1,16
EP6 9,060,690 | 15,58+1,33 CH:Cl. | 14,92+1,07 | B7,34%1,34
EP7 13,04+0,47 | 18,51+0,23 EtOAc | 1514+1,01 | B2,33%1,20
EP8 15,69+0,94 | 17,37+0,70 H20 16,69+1,33 | 21,50%1,89
EP9 6,41+0,39 | 17,13+1,76 | Quercetin | 31,39+1,22 | 72,31+3,70
EP10 12,38+0,47 | 15,20+0,70

2ndng d6 pM dbi vai chat sach, Pndng do pg/mL dbi vai can chiét

Két qua danh gia hoat tinh bao vé té bao gan cho thay can chiét MeOH thé hién
kha ning bao vé gan vai hiéu qua dat 20,74% & ndng d6 100 pg/mL. Trong sb cac cin
chiét, phan doan EtOAc cho hoat tinh cao nhat véi hiéu qua bao vé dat 32,33%, tiép
theo 13 cac phan doan CH2CL va dich nudc, lan luot dat 27,34% va 21,59%. Tuy nhién,
do Iwgng mau han ché, hai can chiét EtOAc va CH2Cl. chua duoc khao sat sau hon.

O ndng do 100 uM, cac hop chat bithiophene EP1, EP3 va EP4 cho thiy hoat
tinh bao vé gan & muc trung binh, vai hiéu qua bao vé twong tng la 25,38%, 28,87%
va 21,98%. Pang chi ¥, cac hop chat thuoc khung coumestan (EP11-EP13) thé hién
tac dung vuot troi hon, vai muc bao vé dat 38,68%, 48,54% va 45,16%. Mac du cac
gia tri nay van thap hon so véi chat dbi chirng Quercetin (hiéu qua bao vé 72,31%).
Piéu d6 cho thiy cac hop chat coumestan cua loai Eclipta prostrata c6 tiém ning
dang ké trong viéc bao vé té bao gan. Biéu do thé hién hoat tinh bao vé gan cila cac
can chiét va cac hop chat phan lap khi so sanh v6i chat chuan quercetin duoc thé hién
¢ Hinh 3.66 va Hinh 3.67.
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Két qua nghién ctru ciia chung t6i pht hop vé6i cac nghién ciru trude d6 vé hoat
tinh bao vé gan cua loai E. prostrata. Theo nghién ctru ciia Han va cong su, cin chiét
methanol cho thiy kha ning wrc ché sy ting sinh cta té bao HSCs - nhing té bao déng
vai trd quan trong trong co ché bénh sinh cta xo gan [84]. Bén canh dé, cac thir nghiém
in vivo ciing chimg minh rang cin chiét ethanol c6 tac dung bao vé gan rd rét [4].
Ngoai ra, cac hop chat co khung coumestan d duoc ghi nhan la cé kha nang bao vé
gan trudc doc tinh cua cac tac nhan gay déc nhu CCls, galactosamine va phalloidin
[106, 107]. Két qua nghién ctru caa chang toi da cung ¢ hudng nghién ciu vé& moi
quan hé giita cau tric va hoat tinh bao vé gan cua hop chat wedelolactone (EP13), dic
biét khi thay thé nhém -OCHs & vi tri C-3 bai nhém -OH va -OSOszH, ciing nhu khi
thay thé cac nhom -OH con lai trong phan tir bai cac nhém thé khac [106].

604
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<~
K"&
W
Q'

Cell viability (%)
N w
o o

=
o

o

40
&

N N
& & %
S & Y
& & *

& i &
& ¢

Fractions

Hinh 3.66. Hoat tinh bao vé gan cua cdn chiét chang lai déc tinh gay bdi CCly

3 100 uM
801 - 20 m\f

D
o
PR TR

Cell viability (%)
S
<

N
o
PR TR R

N G > ™ < © A L) CEEENIERN S N

Compounds o

Hinh 3.67. Hoat tinh bao vé gan cia cac hop chdt chong lai déc tinh gay béi CCla



125

KET LUAN VA KIEN NGHI
KET LUAN
1. Tu la va canh nho loai Symplocos cochinchinensis (Lour.) S. Moore duoc thu hai
tai Vinh Phuc va phan trén mat dat loai Eclipta prostrata (L.) L dugc thu hi tai Hung
Yén, sau khi xtr Iy ngam, chiét va tién hanh phan 1ap bang cac phuong phap sic ky va
cac phuong phap pho hién dai, c6 su so sanh sb liéu phd véi cac hop chét twong tir
trong tai liéu tham khao, chung t61 da:
e Phan lap va x4c dinh cdu trac 18 hop chat tir dich chiét nudc loai Symplocos
cochinchinensis (Lour.) S. Moore. Trong dé, c6 6 hop chat méi 1a symplosaponin A
(SC1), symplosaponin B (SC2), symplosaponin C (SC3), symplosaponin D (SC4),
symplolignan A (SC5) symplolignan B (SC6) va 12 hop chét da biét (SC7-SC18).
Pic biét, 11 hop chét lan dau tién dugc phan 1ap tir chi Symplocos, bao gom 1-O-[4-
D-apiofuranosyl-(1—6)-4-D-glucopyranosyl]-2-methoxy-4-propenylphenol  (SC7),
6-0-p-coumaroyl-S-D-fructofuranosyl-(2— 1)-a-D-glucopyranoside (SC9), arillatose
B (SC10), secoisolariciresinol 9'-O-f-D-glucopyranoside (SC11), matairesinol 4-O-
[-D-glucopyranoside (SC12), nortracheloside (SC13), nortrachelogenin 4-O-4-D-
glucopyranoside  (SC14), lariciresinol  4'-O-p-D-glucopyranoside  (SC15),
balanophonin 4-O-p-D-glucopyranoside (SC16), dehydrodiconiferyl alcohol 4-O-4-D-
glucopyranoside (SC17) va dihydrodehydrodiconiferyl —alcohol 9-O-p-D-
glucopyranoside (SC18) cang vé6i 1 hop chat lan dau tién phan lap tir loai S.
cochinchinemsis la  1-O-[#-D-xylopyranosyl-(1—6)-O-$-D-glucopyranosyl]-2,6-
dimethoxy-4-propenylphenol (SC8).
e Phan 1ap va xac dinh cdu trac 19 hop chét tir cin chiét n-hexan va dich chiét nuéc
loai Eclipta prostrata (L.). Trong d6, c6 1 hop chat méi la 5-(but-3-en-1-yn-1-yl)-5'-
(methoxymethyl)-2,2'-bithiophene (EP1) va 18 hop chéat da biét géom: senecioester
(EP2), tiglinsaureester  (EP3),  5’-acetoxymethyl-5-(3-butene-1-ynyl)-2,2'-
bithiophene (EP4), 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-bithiophene (EP5), 5-
hydroxymethyl-(2,2":5',2")-terthienyl tiglate (EP6), 5-hydroxymethyl-(2,2":5',2")-
terthienyl angelate (EP7), 5-hydroxymethyl-(2,2":5',2")-terthiophene
dimethylacrylate (EP8), 5-methoxymethyl-2,2".5"2"-terthiophene (EP9) va a-
terthiophene (EP10), wedelolactone (EP11), demethylwedelolactone (EP12) va
1,3,8,9-tetrahydroxycoumestan  3-sulfate (EP13), eclalbasaponin | (EP14),
eclalbasaponin Il (EP15), eclalbasaponin Il (EP16), eclalbasaponin IV (EP17),
eclalbasaponin V (EP18) va eclalbasaponin VI (EP19). Pang chi y, 3 hop chat EP2,
EP3 va EP9 lan dau tién duoc cong b s6 liu phd NMR.
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2. D danh gia tac dong cua cac hop chat phan 1ap tir loai Symplocos cochinchinensis
(Lour.) S. Moore dén kha ning séng cua té bao gan va xac dinh hoat tinh bao vé té
bao gan cua loai Eclipta prostrata (L.) trén té bao HepG2. Két qua cho thay:
e Ddi vai loai Symplocos cochinchinensis (Lour.) S. Moore, cac hop chat 1-O-[4-D-
apiofuranosyl-(1—6)-4-D-glucopyranosyl]-2-methoxy-4-propenylphenol (SC7), 1-
O-[4-D-xylopyranosyl-(1—6)-O-4-D-glucopyranosyl]-2,6-dimethoxy-4-
propenylphenol (SC8), secoisolariciresinol 9’-O-f-D-glucopyranoside (SC11) va
matairesinol 4-O-4-D-glucopyranoside (SC12) cho thay tac dung tuong ddi on dinh
d6i véi chirc ning gan. O ndng d6 10 pM, hop chat SC8 thé hién hoat tinh tiém ning
nhat, lam tang kha nang song cua té bao gan 1én 111,4%. Trong khi d6, hop chat SC7,
SC11 va SC12 ¢ nong do 1 uM lam ting kha ning sbng cua té bao gan 1én 107,3%,
108,1% va 107,9%. Ngoai ra cac hop chat symplolignan A (SC5), nortracheloside
(SC13), balanophonin 4-O-p-D-glucopyranoside (SC16) va dehydrodiconiferyl alcohol
4-0-p-D-glucopyranoside (SC17) ciing cho thay tac dung ting cuong dang ké kha niang
sbéng cua té bao gan HepG2.
e Ddi véi loai Eclipta prostrata (L.), & nong d6 100 pg/mL, cin chiét EtOAC va
CH.Cl, thé hién hoat tinh bao vé gan cao nhat véi kha niang bao vé lan luot 1a 32,3%
va 27,34%. Can chiét MeOH va dich nuéc c6 hoat tinh bao vé gan trung binh véi kha
nang bao vé lan luot 12 20,74% va 21,59%. O nong d6 100 UM, cac hop chat coumestan
wedelolactone (EP11), demethylwedelolactone  (EP12) va  1,3,8,9-
tetrahydroxycoumestan 3-sulfate (EP13) cho hiéu qua bao vé gan cao nhét véi kha
nang bao vé tuong ung la 38,68%, 48,54% va 45,16%. Ngoai ra cé cac hop chat
bithiophene  5-(but-3-en-1-yn-1-yl)-5’-(methoxymethyl)-2,2"-bithiophene  (EP1)
tiglinsaureester  (EP3), 5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2'-bithiophene
(EP4) thé hién hoat tinh bao vé gan ¢ murc trung binh véi hiéu qua bao vé lan luot 12
25,38%, 28,87% va 21,98%.
KIEN NGHI

Két qua danh gia cho thay cac hop chat cac hop chat 1-O-[-D-apiofuranosyl-
(1—6)-p-D-glucopyranosyl]-2-methoxy-4-propenylphenol (SC7), 1-O-[5-D-
xylopyranosyl-(1—6)-O-4-D-glucopyranosyl]-2,6-dimethoxy-4-propenylphenol
(SC8), secoisolariciresinol 9'-O-4-D-glucopyranoside (SC11) va matairesinol 4-O-f-
D-glucopyranoside (SC12) lam ting kha ning séng cua té bao gan & muc tuong
duong hodc vuot troi so véi chat déi chitng Silymarin. Do d6, can ¢6 cac nghién ctu
chuyén sau trén mé hinh dong vat dé xac dinh rd hon tiém ning bao vé gan cia cac
hop chat trén, dong thoi téi uu hoéa quy trinh tach chiét va tinh ché nham thu dugc
lwong mau da cho céac thir nghiém tiép theo.
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NHUNG PONG GOP MO| CUA LUAN AN

1. Phan lap va xac dinh cu tric cac hop chat tir hai loai Symplocos cochinchinensis
(Lour.) S. Moore va loai Eclipta prostrata (L.) L.

e Ddi vai loai Symplocos cochinchinensis (Lour.) S. Moore:

o Phan lap va xac dinh céu tric 6 hop chat mai: symplosaponin A (SC1),
symplosaponin B (SC2), symplosaponin C (SC3), symplosaponin D (SC4),
symplolignan A (SC5), symplolignan B (SC6).

o Phan lap 11 hop chét lan dau tién duoc ghi nhan tir chi Symplocos, bao gom: 1-O-
[s-D-apiofuranosyl-(1—6)-4-D-glucopyranosyl]-2-methoxy-4-propenylphenol
(SC7), 6-O-p-coumaroyl-p-D-fructofuranosyl-(2—1)-a-D-glucopyranoside (SC9),
arillatose B (SC10), secoisolariciresinol 9'-O-S-D-glucopyranoside (SC11),
matairesinol  4-O-$-D-glucopyranoside  (SC12), nortracheloside  (SC13),
nortrachelogenin  4-O-f-D-glucopyranoside  (SC14), lariciresinol  4'-O-$-D-
glucopyranoside  (SC15), balanophonin  4-O-f-D-glucopyranoside  (SC16),
dehydrodiconiferyl alcohol 4-O-p-D-glucopyranoside (SC17) va
dihydrodehydrodiconiferyl alcohol 9-O-f-D-glucopyranoside SC18.

o Phan lap 1 hop chat lan dau tién dugc ghi nhan tir loai S. cochinchinensis: 1-O-[4-
D-xylopyranosyl-(1—6)-O-$-D-glucopyranosyl]-2,6-dimethoxy-4-propenylphenol
(SC8).

e Ddi vai loai Eclipta prostrata (L.)

o Phan lap va xac dinh cau trdc 1 hop chat moi: 5-(but-3-en-1-yn-1-yl)-5'-
(methoxymethyl)-2,2'-bithiophene (EP1).

o Cong bd sé licu phd NMR lan dau tién caa 3 hop chét: senecioester (EP2),
tiglinsaureester (EP3) va 5-methoxymethyl-2,2":5',2"-terthiophene (EP9).

2. Panh gia tac dung bao vé té bao gan in vitro.

e Ddi voi loai Symplocos cochinchinensis (Lour.) S. Moore: Xéac dinh 8 hop chét
symplolignan A (SC5), 1-O-[#-D-apiofuranosyl-(1—6)-p-D-glucopyranosyl]-2-
methoxy-4-propenylphenol (SC7), 1-O-[p-D-xylopyranosyl-(1—6)-O-4-D-
glucopyranosyl]-2,6-dimethoxy-4-propenylphenol (SC8), secoisolariciresinol 9’-O-
S-D-glucopyranoside (SC11) va matairesinol 4-O-p-D-glucopyranoside (SC12),
nortracheloside (SC13), balanophonin 4-O-4-D-glucopyranoside (SC16) va
dehydrodiconiferyl alcohol 4-O-f-D-glucopyranoside (SC17) c6 kha nang lam tang ty
18 song cua té bao gan HepG2 so vai mau trang (trén 100 %). Trong d6, cac hop chat
SC7, SC8, SC11 va SC12 c6 tac dung tich cuc, gop phan 6n dinh va cai thién chic ning
gan twong duong va manh hon so véi chat ddi chang Silymarin (106,0%). Pac biét, ¢
nong d6 10 pM, hop chat SC8 cho thay ty Ié song cua té bao gan cao nhat dat 111,4%.
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« Ddi vai loai Eclipta prostrata (L): Da danh gia duoc hoat tinh bao vé gan caa cac
cin chiét va hop chat phan Iap trude tac nhan gay doc CCla. Két qua cho thiy, ¢ ndng
d6 100 pg/mL, cin chiét EtOAc va CH2Clz cho thay hiéu qua bao vé té bao gan cao
nhat voi ty 18 bao vé lan luot 12 32,3% va 27,34%. Céac hop chat coumestan
wedelolactone (EP11), demethylwedelolactone  (EP12) va  1,3,8,9-
tetrahydroxycoumestan 3-sulfate (EP13) thé hién hoat tinh vuot troi ¢ nong d6 100
UM Vi ty 1¢ bao vé 38,68%, 48,54% va 45,16%. Mot s6 hop chat bithiophene 5-(but-
3-en-1-yn-1-yl)-5’-(methoxymethyl)-2,2’-bithiophene (EP1), tiglinsaureester (EP3),
5'-acetoxymethyl-5-(3-butene-1-ynyl)-2,2'-bithiophene (EP4) ciing thé hién hoat
tinh bao vé gan & murc trung binh (21,98% - 28,87%).

3. Lan dau tién, nghién ciru nay tién hanh danh gia truc tiép anh hudng caa cac hop
chat phan lap tir loai Symplocos cochinchinensis d6i véi kha ning song cua té bao
gan in vitro trén dong té bao HepG2.
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PHU LUC HQP CHAT SC4
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PHU LUC HQP CHAT SC5
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PHU LUC HQP CHAT SC6

Cong thirc phan tir: CagH30011. Khéi lwgng phan tir: 518.

Ph6 HR-ESI-MS
Phé H-NMR
Ph6 13C-NMR
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Phé NOESY

ASC17D1 58 (0.446) 1: TOF MS ES+
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PHU LUC HQOP CHAT SC19
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Cong thirc phan tir: CagH30011. Khdi lwgng phan tir: 520.

- Pho H-NMR

- Phd B8C-NMR
- Pho HSQC

2

- Pho HMBC

E20”
GET”
0FT”
ERT”
SFPT°
9FT”
0sT”
FZE”
Lee”
DEE"
ZEE"
SEE”
69¢E”
Tie”
Z1e”
LTE”
ney”
Z8e”
96%°
£0s”
915"
Tes”
ETL”
ZeZL”
Tee”
ELLEN
za8”
Fee”
Ske”
6FZ°
z§e”
npae”
Faz”
Lag”
oeL”
gzl
ELL”
668"
116"
EgL”
LeL”
818"
nzg"!
Tes”
FEB”
EZ6"!
96"
LEG”
0ve"
£96°
44V
LyO”
LST"

et

[l el el R U U SRR E T IV R E R IRV SRR E RV RN E R B T TS TS S Bt U s B T T o T T s s B T I W B e B B T e e T T T W B W T W s W W W

=\

Al

0 ppm

13

4

p chat SC19

>

Pho 'H-NMR cua ho;



PL63

e

200 180 160 140 120 100 80 60 40 20 ppm
Pho 13C

220

4

-NMR cua hgp chat SC19

____ ppm

105

F110

-115

-120

-125

F130

4

HSQC cia hep chat SC19

Phd



PL64

ul L

al ok

RN

F100

F110

F120

130

140

150

160

F170

4

HMBC cia hep chat SC19

Pho



PL65

PHU LUC HQP CHAT EP1

Cong thirc phan tar: C14H120S;. Khéi lwong phan tir: 260.
Phé HR-ESI-MS

Pho 'H-NMR

- Ph6 3C-NMR

Phé HSQC

Phé HMBC

Pho COSY

x10 4 |* Scan (rt: 1.498 min) NCCT_CEP38F2_10-6.d
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0.8+
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Pho HR-ESI-MS ciia hop chat EP1
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PHU LUC HQP CHAT EP2

Cong thirc phan tir: C1sH160,S;. Khdi lwong phan tir: 328.
- Ph6 HR-ESI-MS

Phé H-NMR

Ph6 13C-NMR

Phé HSQC

Phé HMBC

x10 5 + Scan (rt: 1.885 min) NCCT_CEP38F4_10-6.d
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PHU LUC HQP CHAT EP3

Cong thirc phan tir: C1gH160,S,. Khéi lwong phan ti: 328.

- Phd 'H-NMR
- Pho BBC-NMR
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PHU LUC HQP CHAT EP4

Cong thirc phan tir: C15H1,0,S,. Khéi lwong phan tir: 288.
- Phé 'H-NMR
- Phd B3C-NMR
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PHU LUC HQP CHAT EP5
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Cong thirc phan tir: : C17H1802S,. Khéi lugng phan tir: 318.
- Ph6 HR-ESI-MS
Ph6 'H-NMR

- Ph6 3C-NMR
Phé HSQC

Phé HMBC

x10 4
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+ Scan (rt: 1.563 min) NCCT_CEP38F9_10-6.d

319.0829

229.0106 271.0214 288?31 308.2801 ‘
I Lol e o T ‘J“M‘H L |

I N
i

336.1083

368.4258

[T | _ R

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

220 230 240 250 260 270 280 290 300 310 320 330 340

Pho HR-ESI-MS cia hop chit EP5

350 360 370 380




PL77

N

4

a hop chat EP5

u

>

Pho *H-NMR ¢

oo
T

SE
2k

e —
T'g—

T —
EE——

LLTGE—"

SE

e’

5176
1N
20
EZ*

SL°

6"

“Ef—

ZLT—

—ll AL

20

T T T T T T
200 180 160 140 120 100 80 60

T
220

ppm

4

>

Pho BC-NMR cia hep chat EP5



PL78

F100

110

F120

F130

140

150

Fpm

4

HSQC cua hegp chat EP5

Phé

Ll

i ..J.h
"

=100

=110

=120

=130

=140

=150

=160

=170

180

=190

4

p chat EP5

>

0

HMBC cua heo

Ph



PL79

PHU LUC HQP CHAT EP6

5”!

Cong thirc phan tir: C18H160,S3. Khéi lwong phan ti: 360.

- Ph6 'H-NMR
- Ph6 3C-NMR
- Pho HSQC
- Ph6 HMBC
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PHU LUC HQP CHAT EP7

4!"

Cong thirc phan tir: C1gH160,S3. Khéi lwong phan ti: 360.
- Ph6 HR-ESI-MS

- Ph6 'H-NMR

- Ph6 3C-NMR

x10 4 |* Scan (rt: 2.135 min) NCCT_CEP38G5_10-6.d

3.75-
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Counts vs. Mass-to-Charge (m/z)
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PHU LUC HQP CHAT EPS8

2"' 4’"

5"’

Cong thuc phan ta: C1gH160,Ss. Khéi lwgng phan ta: 360.
- Ph6 HR-ESI-MS

- Ph6 'H-NMR

- Ph6 3C-NMR

x10 4 |* Scan (rt: 1.983 min) NCCT_CEP38G4_10-6.d

2.8+
2.6+
2.4+
2.2

383.0205

1.8
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0.8+
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Counts vs. Mass-to-Charge (m/z)

Pho HR-ESI-MS cia hop chit EP8
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PHU LUC HQP CHAT EP9

Cong thirc phan tir: C14H1,0Ss. Khéi lwong phan ta: 292.
- Phdé 'H-NMR
- Phd B3C-NMR
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PHU LUC HQP CHAT EP10

Cong thirc phan tir: C1oHsSs. Khéi lwong phan tu: 248.
- Ph6 HR-ESI-MS

- Ph6 'H-NMR

- Ph6 3C-NMR

x10 4
5,

4.5+

3.5

L \H‘m ‘

+ Scan (rt: 1.631 min) NCCT_CEP38B1_10-6.d

248.9864

162.1023
203.0344

‘M T FYR T ISR \l ‘II M\H

264.9800

L. ‘\l\

280.9759

|

302.9576

326.0342
H“\‘lm H ‘H Ll AL \‘H
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Counts vs. Mass-to-Charge (m/z)

Pho HR-ESI-MS cia hgp chit EP10
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PHU LUC HQP CHAT EP11

Cong thirc phan tir: C15HgO10S. Khéi lwong phan tu: 380.
Ph6 HR-ESI-MS

Phé H-NMR

- Ph6 3C-NMR

Phé HSQC

Phé HMBC

x106 |- Scan (rt: 0.675 min) NCCT_CEP12G1_n.d

378.9779
6.5

5.5
451
35
251
1.5

0.5+ 112.9858 188.?855
i j

. 250.9733 299-9204 L ‘ 411.0032 483.0035 528.9937
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Counts vs. Mass-to-Charge (m/z)

Phé HR-ESI-MS cia hep chat EP11
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PHU LUC HQP CHAT EP12

Cong thirc phan tir: C1sH1007. Khéi lwong phan ta: 300.
- Ph6 HR-ESI-MS

- Ph6 'H-NMR

- Ph6 3C-NMR

«10 5 |- Scan (rt: 0.816 min) NCCT_CEP18D2_N.d
1.2
1.1 299.0194

0.9
0.8
0.7
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0.5
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Counts vs. Mass-to-Charge (m/z)

Pho HR-ESI-MS ciia hgp chat EP12
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PHU LUC HQP CHAT EP13

MeO

Cong thirc phan tir: CisH1007. Khéi luong phan ter: 314,
- Ph6 HR-ESI-MS

- Ph6 'H-NMR

- Ph6 3C-NMR

410 4 |* Scan (rt: 0.975 min) NCCT_CEP5B.d

1.84 315.0497

0.8+

0.6+
272.2219

0.4 287.0553
332.0755
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Counts vs. Mass-to-Charge (m/z)

Pho HR-ESI-MS ciia hgp chat EP13
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PHU LUC HQP CHAT EP14
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