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LO1 CAM POAN
T6i xin cam doan Iuan &n nay la cong trinh nghién ctru cua toi dudi sy hudng
dan khoa hoc cua TS. Nguyén Hai Pang va PGS.TS. Nguyén Tién Pat. Céc sb liéu,
két qua trong luan &n 1a trung thuc va chua dugc céng bd trong bat ky cong trinh nao
khac.

Tac gia

Nguyén Thi Luyén
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LO1 CAM ON

Luén 4n nay duoc hoan thanh tai Vién Hoa sinh bién -Vién Han 1am Khoa hoc
va Cong nghé Viét Nam. Trong qué trinh nghién ciu, tac gia da nhan duoc nhiéu sy
chi day, giup d& quy bau cua cac thay cd, cac nha khoa hoc, cac dong nghiép, ban bé
va gia dinh.

T6i xin bay té long biét on sau sic, kinh trong nhat caa minh téi PGS.TS.
Nguyén Tién Pat va TS. Nguyén Hai Pang - nhitng ngudi thay da tan tim hudng dan,
chi day cho t6i vé mit chuyén mén, ciing nhu dong vién va tao moi diéu kién, gitp
dd cho toi trong sudt qua trinh thuc hién luan an.

T6i xin chan thanh cam on 1anh dao va cac dong nghiép Trung tim Nghién
ctru nong dugc - Trung tam Nghién cau va chuyén giao Cong nghé da co vil, dong
vién va chia sé cho tdi nhitng kinh nghiém, nhitng 1&i khuyén bé ich va nhiing gop y
quy bau trong viéc thuc hién va hoan thién luan an.

T6i xin tran trong cam on Ban 1anh dao Hoc vién Khoa hoc va Cong nghé, ban
lanh dao Vién Hda sinh bién, dong cam on Ban lanh dao Trung tam Nghién ciu va
Chuyén giao cong nghé da gitip d& va tao moi diéu kién thuan lgi cho t6i trong sudt
qua trinh hoc tap va nghién cuau.

T6i Xin tran trong cam on Trung tdm ¢ng dung cac phuong phap pho - Vién
Hoa hoc da giup d& toi thuc hién cac phép do phd cong hudng tir hat nhan.

T6i xin tran trong cam on Vién Hda sinh bién da giup d& t6i da giup d& toi
thuc hién cac phép tha hoat tinh trong qua trinh thyc hién luan an.

Cubi cuing, t6i xin bay to6 10ng biét on chan thanh va sau sac nhat téi toan thé
gia dinh, ban bé va nhitng nguoi than da ludn ludn quan tam, khich 1€, dong vién toi
trong sudt qua trinh hoc tap va nghién ctu.

Xin trén trong cam on!
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2
MO DAU

Viéc sir dung cay co lam thudc ludn gén lién véi lich st ton tai va phat trién
cua xa hoi loai nguoi, voi nhiéu vu diém nhu cau trac héa hoc va hoat tinh sinh hoc
da dang, d& duoc hap thu va chuyén héa trong co thé ciing nhu doc tinh thap. Day 1a
mét loi thé dé ching ta khai thac ngudn duoc liéu phuc vu cho cudc séng. Cac nghién
ctru hoé hoc theo dinh huéng hoat tinh sinh hoc dugc cho 1a con duong ngan nhat va
hiéu qua nhat dé tim kiém c6 chon loc cac hoat chat tir ngudn tai nguyén thién nhién.
Viét Nam 1a mét qudc gia duge thién nhién vu dai va s hiru hé thuc vat vo cing
phong pha vai trén 12.000 loai thyc vat bac cao c6 mach, trong d6 uadc tinh co tai
5.000 loai duoc sir dung trong y hoc c6 truyén. Cac hop chit cé ngudn géc thién nhién
da va dang nhan duoc rat nhiéu sy quan tam cua cac nha khoa hoc trong va ngoai
nuéc trong nghién ctu va phat trién thanh cac duoc pham chira bénh cho ngui.

Chi Wedelia di va dang dugc cac nha khoa hoc trén thé gigi quan tm nghién
ctru, Mot s6 cay trong chi nay duoc sir dung nhu thao dugc truyén thong khip thé
gidi, thé hién nhiéu hoat tinh quy bau nhu gay doc té bao, bao vé gan, ha sbt, giam
dau, diét khuan, khang sinh, chdng oxi hoa, ha duong huyét, va hen suyén. Mé rong
nghién ctu vé thanh phan hdéa hoc cua chi Wedelia di xac dinh bao gom
Sesquiterpene, diterpene, triterpene, saponin triterpene, flavonoid, v/v. Trong nghién
ctru sang loc caia ching toi cho thay cao chiét methanol cua cay Sai dat (W. chinensis)
c6 hoat tinh diét té bao ung thu (trong d6 c6 dong té bao ung thu phoi A-549, H1975),
tac dung tc ché san sinh NO lién quan bénh viém. Két qua so bo nay cho thay cay
Sai dét noi riéng va cac loai khac thuoc chi Wedelia n6i chung c6 thé chtra cac thanh
phan hoat chat sinh hoc quan trong, tiém tang cho nghién ctiu phat trién thudc. Pay
la nhitng tién dé gép phan phat hién cac hoat chat ¢ hoat tinh sinh hoc tét nhu: chdng
ung thu, khang viém va nghién cau co ché hoat dong cua chung. Viéc nghién ctu
thanh phan hoa hoc két hop vaéi thir nghiém hoat tinh sinh hoc dan duong s& cho phép
thu duoc cac hop chat cé hoat tinh sinh hoc véi do chon loc cao. Pay 1a phuong phap
dugc cac nhom nghién ciu tién tién trén thé gisi 4p dung thanh cong.

Xuat phat tir nhitng luan diém trén, NCS da Iya chon dé tai “Nghién ciru thanh
phan hoéa hec va mét sé hoat tinh sinh hec tir hai loai Wedelia chinensis va

Wedelia trilobata, he Cuc (Asteraceae)”.



Muc tiéu caa luan an:

- Nghién ctu xac dinh thanh phan hoa hoc tir hai lodi W. chinensis va W.
trilobata thudc chi Wedelia.

- Danh gi4 hoat tinh khang viém, hoat tinh tc ché a-amylase, a-glucosidase va
hoat tinh gy doc té bao ung thu ciia cac hop chat dé 1am co so cho cac nghién ciu
trng dung tiép theo.

Néi dung cia luan &n bao gém:

- Phan lap cac hop chat tir hai loai W. chinensis va W. trilobata bing cac
phuong phép sac ky.

- X4c dinh cu tric hoa hoc cua cac hop chat phan lap duoc bang cac phuong
phap vat ly, hda hoc.

- Panh gia hoat tinh khang viém in vitro, hoat tinh tc ché a-amylase, a-
glucosidase va hoat tinh gay doc té bao ung thu in vitro cia cac hop chat phan lap

duoc.
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CHUONG 1. TONG QUAN

1.1. Giéi thigu chung vé chi Wedelia

Wedelia 12 chi than co sdng ldu nim. Than moc thang ding hoac bo lan trén
mat dat, phan canh nhanh, phan 14 moc ddi, hiém khi so le, vién nguyén hoic ring
cua. Cum hoa cua loai nay thuong ¢ tan cung hoac nach 14, ¢6 duong kinh I6n hon
lem, don doc hay 2-4 cum hop lai, mdi cum hoa c6 cubng riéng. Cum hoa dau, dang
téa tron, & vién 1 hang hoa céi; ¢ giita 13 hoa ludng tinh, hiém gap hoa duc riéng. L&
bic: ¢ tong bao 2-3 hang, xép lop thanh hinh ban cau hoic hinh chuéng. Dé hoa: 16i,
c6 vay. Trang hoa: ¢ vién dang ludi nho, dng trang rat ngan, phién ludi phia dau co
2-3 rang, mau vang tuoi; hoa ¢ giira c6 trang hinh éng, dau loe dang chuéng c6 5 thily
mau vang sim. Bao phan: thudng mau néu, dinh nhon, géc t. Qua: dong hinh tring,
it nhiéu bi ép, qua dong cua hoa & vién c6 3 gdc; con cua hoa & giira co 4 goc; dinh
qua c6 vay hodc 1-2 léng cang, khdng mao 16ng. Mg rong cac nghién ciu vé chi
Wedelia cho thay thanh phan héa hoc chinh cua chi nay bao gom cac iridoid,
flavonoid, dan xuit diterpenoid véi nhiéu hoat tinh tha vi nhu chéng oxi hoa, khang

histamine, chéng cdy ghép, hoat dong chdng bénh tim, chéng ung thu,...[1].

2T ar

w. helianéhoides

W. paludosa W. trilobata W. urticifola

Ngudn: internet
Hinh 1.1. M6t s loai thudc chi Wedelia



Theo théng ké so bo c¢d khoang 107 loai thuoc chi Wedelia trén thé gioi da
dugc chap nhan tén khoa hoc, trong d6 ¢ Viét Nam c¢6 mot s6 loai nhu Sai dat (W.
chinensis (Osbeck) Merr), Cic nhap (W. urticaefolia (Blume) DC. ex Wight), Chéi
bién (W. prostrate Hemsl.), Sai dat ba thuy (W. trilobata (L.) Hitchc.), Son cuc hai
hoa (W. biflora (L.) DC. Syn) [2].

1.1.1. Téng quan vé loai Sai dat ba thuy Wedelia trilobata (L.) Hitchc.

Sai dat ba thuy hay con duoc goi 1a Sai dat kiéng, Sai dat ba thiy va co tén
khoa hoc: Wedelia trilobata (L.) Hitchc., tén déng nghia 1a Sphagneticola trilovata
(L.) Pruski.

MO ta thuc vat: Sai dat ba thiy 1a cy thao song 1au nam, dai khoang 10 - 30
cm, ¢ thé moc thang ding cao dén 45 - 60 cm, bo lan dén 1,8 m. Cay thuong moc
thanh ting mang, day dac che kin mat dat. Than bo, mau hoi do hoic xanh, tron, ré
moc tai cac ddt, dai 10 - 30 cm. Phan moc hudng 1én c6 16ng thd, cing, ram rap, doi
khi nhin, khéng 16ng [3-5]. L4: don, moc d6i, day, dai khoang 4 - 9 cm, rong 2 - 5
cm, ¢o riang cua ¢ 2 bén thily 14, ¢6 16ng cang va thé ¢ ca hai mat 1. Hinh thudn bau
duc, nhon dau. Hé gan Ia cong hinh cung va 16ng chim. Cum hoa: hinh dau, moc tir
néach 14, mang hoa khong déu ¢ vong ngoai don, moc & nach 14, mau vang tuoi, nhiéu
canh thanh tang, cubng hoa dai 3 - 10 cm, téng bao cé dang chudng hoic ban cau,
dau hoa thuong c6 khoang 8 - 13 hoa tia, canh dai 6 - 15mm, dia trang hoa dai 4 - 5

mm. Ra hoa quanh nim. Qua: Qua bé cd ndt san [6].
B phan dung: Thuong 1a hoa va la. O Viét Nam cha yéu duoc trdng va canh tac nhu
mot cay phu dat va cay canh trong cac thanh phé, cong vién va nha o.

Wedelia trilobata (L.) Hitchc. c6 ngudn géc Nam My, Trung My, Mexico va
dugc tim thay rong rai & Bangladesh, An Do, Trung Quéc, Malaysia, Indonesia, Viét
Nam, Campuchia, Mién Dién, phét trién manh mé trong cac thung liing, cic ving
tréng trot, ring tu nhién, ring trong, déng co, viing ven bién va cac khu vuc thanh
thi. L& hodc cac bo phan trén khong cua cay nay duoc sir dung trong y hoc ¢6 truyén
& Caribe va Trung My dé chira dau lung, thap khop, dau khép, va dé diéu tri sot va
sbt rét & Viéet Nam.

Céc nghién ciru trude day cho thay thanh phan chinh cua W. trilobata bao gom:

ent-kaurane diterpene, eudesmane sesquiterpene lactone, va triterpene vai nhiéu hoat
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tinh nhu khang khuan, chdng khéi u, bao vé gan, va hoat dong wc ché hé than kinh

trung vong [7, 8].

Phac thao hinh thai

Cum hoa dang dau

Téng bao la bic

A. Hoa cai b. Hoa ludng tinh

oowp

Than bo lan trén mat dat Qua

Hinh 1.2. Mot s6 bo phan loai Wedelia trilobata (L.) Hitchc.[9].
1.1.2. Téng quan vé loai Sai ddt Wedelia chinensis (Osbeck) Merr.

Sai dat hay con goi 1a hiing tram, clic nhap, ngd dat cé tén khoa hoc 1a Wedelia
chinensis (Osbeck) Merr, tén dong nghia 1a Shagmeticola calendulacea (L.) Pruski
thudc ho Clc — Asteraceae.

MO ta thyc vat: Sai dat la loai song 1au nim, c6 hoa mau vang twoi va mui
thom nhe gidng long nio, duoc dung dé ha sét va giam ho, long dom. Sai dat 1a mot
loai co sdng dai, moc bo trén mat dat, chd than moc lan dén dau c6 ré moc téi day dai
khoang 10 — 30 cm, c6 thé moc thing dimg cao dén 45 - 60 cm, bo lan dén 1,8 m.
Cay thuong moc thanh tirng mang, day dac che kin mat dat. L& gan nhu khong c6
cubng, moc dbi, hinh bau duc thudn, géc va dau nhon. Hai mat 14 c6 16ng thé, cang,
mép 14 ¢6 rang cua to va ndong. Cum hoa: Dé cum hoa hoi 16i. Hoa: Dé cum hoa hoi
16i mang hai loai hoa, mau vang tuoi, dugc bao boc boi vong téng bao 14 bac gom 2

hang xép xen k&. Mai hoa cd 1 14 bic nho di kém. Bau dudi 5 14 dai. Hoa cai: trang
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hoa hinh lu&i nhé gom 2 phan: Phan éng dai 1 - 1,5 mm va phan ludi nho dai 8 - 9
mm, rong 4 mm, dinh tl, ¢6 2 - 3 rang, khia sdu 1 mm. C6 tir 12 - 18 hoa céi trén dau.
Hoa ludng tinh: trang hoa hinh éng loa dan 1&n phia trén, dai 5 mm, phan rong nhat
1,2 mm. Phan trén ciing chia 5 thuy ¢6 dinh t0 hoic gan tron. Phan duéi 6ng trang
ndi véi bau thu nho lai dai khoang 1 mm. Qua: Qua bé, c¢6 ring dang mao 16ng & dinh
[3-5, 10].

Bo6 phan ding caa Sai dat: Phan trén mit dat cia cay duoc dung dé lam thudc,
thu hai quanh nim nhung chi yéu 1a vao mua hé luc cay dang ra hoa. Sau khi thu hai,
dem vé rira sach va cd thé dung tuoi hay phoi, say khd. Cy thudc dugc ngudi dan bo
toc sir dung 1am thudc trong dan gian thudc tri dai thao duong, phong thap, day bung
réi loan va viem. Mot sé tham chi con duoc st dung cho diéu tri ngd doc con tring.
Mot s6 noi dung thudng sir dung sai dat tam tri rém say, thuc uéng phong chay sai,
chira bang, s6t rét. Nhimg nam 1961, mot s6 bénh vién sir dung sai dét diéu tri hiéu
qua moi trudng hop viém tiy ngoai da, sung khép nhidém tring, mun nhot,... Sau d6
vao nam 1966 sai dat duoc str dung tai bénh vién trong diéu tri viém bang quang cho

tac dung hiéu qua [4]

Hinh thai loai Wedelia chinensis

A. Canh con B.Hoa con toa tia

C.Hoa conmoc tréndia D.Nhuy Hoa
E. Bau nhuy Than

i ol
P

Hoa ludng tinh Hoa don tinh

Cum hoa

Hinh 1.3. Hinh thai loai Wedelia chinensis (Osbeck) Merr.[9].
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W. chinensis 1a mét loai thao duoc truyén thng duoc sir dung trong hé théng
thudc caa An Do. Theo truyén thdng, qua, 14 va than duoc ding trong viéc sinh dé va
diéu tri vét can va ddt, sét va nhidém trung. La dugc sir dung trong diéu tri rdi loan
chtc nang than, cam lanh, vét thuong va vo kinh. La ciing duoc s dung dé nhuém
toc va thuc day su phat trién cua toc, bén canh d6 con duoc dung trong diéu tri bénh
phu chén voi, dau ring, nhirc ddu va ung thu. Ngoai ra, 14 con duoc sir dung trong tri
ho va bénh cephalagia. Nugc sic cua cay duoc ding chita rong kinh va cac bénh
ngoai da. Cay ciing duoc sir dung trong cac chiing viém, bénh giun san va réi loan
gan. Cay da duoc dung lam khang viém, tiéu thiing, chita vét thuong, yéu tinh va
viém gan virus. Loai cdy nay dugc khoa hoc bao cdo 1a ¢o dic tinh chéng oxy hoa,
cho thay tinh hiru ich cia né trong viéc giam lo lang va ciang thang trong cac tinh
trang cam xuc [11, 12].

Sai dat chua rat nhiéu thanh phan hda hoc tét cho co thé. Dich ép cua cay chira
tinh dau hoa tan 11,2%:; hop chét béo 29,7%: phytosterol 3,75%:; chlorophyll 3,75%;
caroten 1,14%; ngoai ra con c6 duong, tanin, saponin, flavonoid, terpenoid, cac hop
chat triterpenoid va phenolic. Cac phan tich & An Do vé thao moc W. chinensis khong
thiy su xuat hién cua cac alkaloid, tuy nhién cac cudc diéu tra vé thanh phan héa hoc
cua Trung Qudc vé loai nay cho thay su hién dién cua alkaloid trong than, 14 va hoa
[13]. Céc nghién ctru ma rong vé hoat tinh sinh hoc thuc hién trén W. chinensis duoc
cho 1a c6 tac dung chéng oxy hoa, chong viém, giam dau, khang khuan, bao vé gan,

chéng tram cam, chéng co giat, chira lanh vét thuong, an than va chéng ung thu [10].



1.2. Tinh hinh nghién ctu vé chi Wedelia

1.2.1. Cac nghién ciu vé thanh phan hoa hec

1.2.1.1. Thanh phdn sesquiterpene

OR, OR,

OAc

OAc

W
2:() 0
R0 OHOR o \

2 HO OR, HO OR OR
1R, =H,R,=Mac 6 R, =H, R, =i-Bu, R; =Tig 12 R =i-Bu 15R =i-Bu
2R;=Ac,R,=Mac 7R, =H,R,=1i-Bu,R; = Ang 13 R = Ang 16 R = Ang
3R;=Ac,R,=i-Bu 8 R; =Ac,R,=i-Bu, R3 = Ac 14 R = Mac 17 R = Mac

4R, =Ac,R,=Tig

9R,=Ac,R,=i-Bu,Ry;=H

10 R, =Ac, R, =Mac,R;=H
11 R; = Ac, R, =Mac, Ry = Ac

5 R, =Ac, R, =1i-Val

OR,

OMac

20 R, = H, R, = Ac
21 R, =H, R, = COEt
22 R; =H, R, =i-Bu
23 R; =H, R, = Hang
24 R, = H, R, = i-Val
25 R, = H, R, = Tig
26 R; = H, R, = Sen
27 R, =Ac, R, =Tig

28 R = Tig, R, = H
29 R=Ang,R;=H
30 R=Mac, R, =H
31R=H,R,=OH

32 R, =R, = H, Ry= Tig, R, = aOH
33 R; = R, = H, Ry= Ang, R, = aOH
34 R, =H, R, = OAc, R; = Tig, R, = aOH
35 R, =Ac, R, = OH, Ry = Tig, R, = aOH
36 R, = H, R, = OAc, Ry = Tig, R, = O
37R,=R,=H,R;=Tig, R4=0

Hang:
hydrangel
oyl

Ang: angeloyl Tig: tigloyl Sen: senecioyl ~ Mac: methacryloyl i-Val: isovaleryl ~ i-Bu: isobutyryl

46 R = OH, R;= R, = i-Bu
47 R = OH, R; = i-Bu, R, = Mac
48 R = Ac, R, = Meacr, R| =i-Bu
49 R = Ac, R, = R; = Mac
S50 R=Ac,R,=R;= i-Bu

38 R| = Ac, R, =i-Bu, Ry =i-Val
39 R; = Ac, R,=1i-Bu, R3 = Tig
40 R;= R3= Ac, R, = i-Bu
41 R;=R3=Ac, R, =Ang

42 R = Ac, R, = i-Bu, Ry =Tig
43 R;= R; = OH, R,=i-Bu
44 R =R3=Ac, R, =Mac

Hinh 1.4. Céu tric hoa hoc cac hop chat sesquiterpene tir Wedelia.
Nam 1980, 5 hop chat mai pseudoguaianolie: Wedelifloride 6-O-methacrylate
(1), 6-O-(methacryloyloxy) wedelifloride 4-O-acetate (2), 6-O-(isobutyryloxy)
wedelifloride 4-O-acetate (3), 6-O-(tiglinoyloxy) wedelifloride 4-O-acetate (4), va 6-

O-(isovaleryloxy) wedelifloride 4-O-acetate (5) dugc Bohlamann va cong su cong b
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tir phan trén mat dat cua cay W. grandiflora Benth. [14]. Giai doan 1982-2005, 31
hop chit mai eudesmanolide (6-37) tiép tuc dugc cong b tir cac bo phan khac nhau
cua cac loai W. prostrata, W. trilobata, W. hookeriana Gardner, W. grandiflora, W.
pinetorum (Standl. & Steyerm.), va W. hispida Kunth. Pang cha y, tir loai W.
prostrata rat nhiéu hop chét sesquiterpene da duoc phan 1ap véi cau tric tha vi [15-
21] (Hinh 1.4). Nam 2013 Li va cong su d3 phan lap duoc 10 hop chit eudesmanolide
tir loai W. trilobata trong d6 c6 5 hop chat mai wedelolide C-F va wedetrilide A [22].
Tiép tuc ma rong nghién ciru vé thanh phan hoéa hoc cac loai thudc chi Wedelia, 7
hop chat eudesmanolidee mai (40, 41, 46-50) lan luot dugc cong bd tir Wedelia
prostate va W. trilobata [10, 13, 23-25]. Nam 2020, L. Sun va cdng su tiép tuc phan
lap tir hoa cua loai W. trilobata 8 hop chat eudesmanolide méi: 1a,6a,9p-trinydroxy-
4,100-dimethy-15a,7a,8a-eudesm-3-en-8,12-olide (31), la-acetoxy-4a-hydroxy-6a-
isobutyryloxy-15a-methyl-94-isovaleryloxyprostat (38), 15-acetoxy-4a-hydroxy-6/4-
isobutyryloxy-15a-methyl-94-tiglinoyloxyprostatolide (39), 1/5-acetoxy-4o-
hydroxy-64-isobutyryloxy-9a-tiglinoyloxyprostatolide (42), 1la,9f5-diacetoxy-4/-
hydroxy-6a-methacryloxy-114-methylprostatolide  (45), la,4a,96-trihydroxy-64-
isobutyryloxyprostatolide (43), 1a,9p-diacetoxy-4p-hydroxy-6a-methacryloxy-11/-
methylprostatolide (44) [26].
Bdng 1.2.1. Thanh phan sesquiterpene tir Wedelia

STT Tén hop chat Loai TLTK
1 | Wedelifloride 6-O-methacrylate W. grandiflora [14]
2 6-O-(Methacryloyloxy)wedelifloride 4-O-acetate | W. grandiflora [14]
3 | 6-O-(Isobutyryloxy)wedelifloride 4-O-acetate W. grandiflora [14]
4 | 6-O-(Tiglinoyloxy)wedelifloride 4-O-acetate W. grandiflora [14]
5 | 6-O-(Isovaleryloxy)wedelifloride 4-O-acetate W. grandiflora [14]
5 153,4a-Dihydroxy-64-(isobutyryloxy)-9a- W. prostrata [15.21]
(tigloyloxy)prostatolide W. trilobata

. 9.a-(Angeonloxy)-l/?,4a-dihydroxy-6/3- W, prostrata [15.21]
(isobutyryloxy) prostatolide

o 1./3,9a-Dlacetoxy-4a-hyd-roxy-6ﬁ- W, prostrata [15.21]
(isobutyryloxy)prostatolide
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15-Acetoxy-4a,9a-dihydroxy-6/-

9 ) ) W. prostrata [15-21]
(isobutyryloxy)prostatolide
15-Acetoxy-4a,9a-dihydroxy-64-

10 g Y y- y-eb W. prostrata [15-21]
(methacryloxy)prostatolide
153,9a-Diacetoxy-4a-dihydroxy-6/-

11 g Y y y-ob W. prostrata [15-21]
(methacryloxy)prostatolide

12 | Trilobolide 6-O-isobutyrate W. trilobata [15-21]

13 | Trilobolide 6-O-angelate W. trilobata [15-21]

14 | Trilobolide 6-O-methacrylate W. trilobata [15-21]

15 | Oxidoisotrilobolide 6-O-isobutyrate W. trilobata [15-21]

16 | Oxidoisotrilobolide 6-O-angelate W. trilobata [15-21]

17 | Oxidoisotrilobolide 6-O-methacrylate W. trilobata [15-21]
9a-Hydroxy-1a,4a-epoxy-56H,75H,8H-

18 oy ) yia _a poxy-5fH, 75H.85 W. prostrata [15-21]
prostatolide 6-O-isobutyrate
9a-Acetoxy-la,4a-epoxy-56H,75H,85H-

19 ¢ _y * a poxy-SfH, 75H.85 W. prostrata [15-21]
prostatolide 6-O-isobutyrate

20 | 3a-Acetoxy-64-(methacryloyloxy)ivangustin W. hookeriana [15-21]
6/-(Methacryloyloxy)-3a-

21 A Y y Y) ) W. hookeriana [15-21]
(propanoyloxy)ivangustin
3a-(Isobutyryloxy)-6/-

22 ( Y y)- g ) W. hookeriana [15-21]
(methacryloyloxy)ivangustin
3a-(2-Methacryloyloxy)-6/-

23 ( Y y y) ﬂ W. hookeriana [15-21]
(methacryloyloxy)ivangustin
3a-(Isovaleryloxy)-64-

24 ( Y y)- d ) W. hookeriana [15-21]
(methacryloyloxy)ivangustin

25 | 6p-(Methacryloyloxy)-3a-(tigloyloxy)ivangustin | W. hookeriana [15-21]
6/-(Methacryloyloxy)-3a-

26 A ] Y -y y) ) W. hookeriana [15-21]
(senecioyloxy)ivangustin
6-(Methacryloyl)-3a-(tigloyloxy)ivangustin

27 A yioyl)-3a-{tigloyloxy)ivang W. hookeriana [15-21]
acetate

28 | la-Hydroxy-6a-(tiglinoyloxy)steiractinolide W. grandiflora [15-21]

29 | 6a-(Angeloyloxy)-1la-hydroxysteiractinolide W. grandiflora [15-21]
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30 | 6a-(Methacryloyloxy)-la-hydroxysteiractinolide | W. grandiflora [15-21]
1a,6a,9f-trihydroxy-4,10a-dimethyl5a,7a,8a- )
31 W. trilobata [26]
eudesm —3-en-8,12-olide
15-Acetoxy-1la-hydroxy-10a-methyl-6a-
32 | (tigloyloxy)-7aH,8aH,115H eudesm-4-en-8,12- | W. pinetorum [15-21]
olide
23 15-Acetoxy-6a-(angeonloxy)-la-hydroxy-l?a- W. pinetorum [15.21]
methyl-7aH,8aH,115H eudesm-4-en-8,12-olide
34,15-Diacetoxy-1la-hydroxy-10a-methyl-6a-
34 | (tigloyloxy)-7aH,8aH,115H eudesm-4-en-8,12- | W. hispida [15-21]
olide
1a,15-Diacetoxy-34-hydroxy-10a-methyl-6a-
35 | (tigloyloxy)-7aH,8aH,114-H eudesm-4-en-8,12- | W. hispida [15-21]
olide
34,15-Diacetoxy-1la-hydroxy-10a-methyl-6a-
36 i (tigloyloxy)-7aH,8aH eudesma-4,11-dien-8,12- | W. hispida [15-21]
olide
15-Acetoxy-1la-Hydroxy-10a-methyl-6o-
37 | (tigloyloxy)-7aH,8aH-eudesma-4,11-dien-8,12- | W. pinetorum [15-21]
olide
28 la-acetoxy-4a-Hydroxy-6a-isobutyryloxy-15a- | W. trilobata [26]
methyl-9p-isovaleryloxyprostat
29 1/5-acetoxy-4a- Hydroxy-64-isobutyryloxy- W. trilobata [26]
15a-methyl-94-tiglinoyloxyprostatolide
) W. prostrata [10, 13,
40 | Prostrolides C
23, 24].
41 | Prostrolides B W. prostrata [0, 13,
23, 24].
2 1/5-Acetoxy-4a-hydroxy-64-isobutyryloxy- 9a- W. trilobata [26]

tiglinoyloxyprostatolide
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13 la,40,94-Trihydroxy-6- W. trilobata [26]
isobutyryloxyprostatolide
14 1a,9f-Diacetoxy-4p-hydroxy-6a-methacryloxy- | W. trilobata [26]
11p-methylprostatolide
45 1a,9f-Diacetoxy-4p-hydroxy-6a-methacryloxy- | W. trilobata [26]
11p-methylprostatolide
46 | Wedelolide G W. trilobata [13]
47 | Wedelolide H W. trilobata [13]
_ W. prostrata [10, 13,
48 | Prostrolides A
23, 24].
_ W. prostrata [10, 13,
49 | Wedelolide |
23, 24].
_ W. prostrata [10, 13,
50 | Wedelolide J
23, 24].

1.2.1.2. Thanh phan diterpene

Qua céc nghién ctru di cong bd cho thay, mét trong nhitng thanh phan chinh

cua chi Wedelia 1a c&c diterpene. Vao nam 1982, cac dan xuat dang ent-beyerene (51—
53) ciing dugc b&o céo tir phan trén mat dat cua cac loai W. hookeriana [18] va W.
calycina Spreng. [21].

Tong quan nghién ciu vé hoa hoc cac loai thuoc chi Wedelia cho thay thanh
phan héa hoc chinh Ia kaurene diterpene, trong d6 cac dan xuat ent-kaurane duoc tim
thiy & hau hét cac loai thuoc chi Wedelia véi rat nhiéu hop chat méi c6 cau tric th
vi dugc cong bd [27, 28] (Hinh 1.5).

O nuée ta, ndm 2006, tac gia Nguyén Thanh Hoang va cong sy da phan 1ap tir
la W. trilobata (L.) Hitchc. duoc hop chét 3a-(tigloyloxy) ent-kaur-16-en-19-oic acid
(57) va tir bo phan hoa loai W. urticaefolia (Blume) DC. ex Wight hop chét ent-
kaurene khéc la ent-kaur-16-en-19-oic acid (63) [29]. Trong nam 2011, cac nha khoa
hoc Trung Qudc da phan 1ap va xac dinh dugc 2 hop chét diterpene dang khung ent-
kaurene tir cdy W. prostrate [30]. Pén nim 2015, Hui va cong su da phan lap duoc 7
hop chat ent-kaurane khac tir W. trilobata, trong dé c6 2 hop chat mai la 16¢,17,19-
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trihydroxy-18-nor-ent-kaurane-44-ol (88) va 17-chloro-164-hydroxy-ent-kaurane-
19-oic acid (89) [31].

RN
COOH
51 R = COOH 0 54 R = 0OH 57 R, =0Tig, R,=H 60 R, =0Cin, R, = OH
52 R = CH,0OH 55 R=BOH 58 R, =0Sen,R, =H 61 R, =0Ang,R,= H
56 R =BOAc 59 R, =0Cin,R,=H 62R;=0Ang,R,=

Cln cinnamoyl

I

EpoAng: epoxyangeloyl

63 R = COOH 67R=H 72 R =Tig 7TR=H
64 R = COOMe 68 R =Ac 73 R = EpoAng 78 R = Ang

65 R = CHO 69R=Cin 74R= %-Bu 79 R = Sen
66 R = CH,0H 70 R=Ang 75R=i-Val 80R=B s
71R=Sen 76R=A ™

84 R, = COOH, R, = fMe 88 R, = CH,0H, R, =R;=OH,R4=H

85 R, = Me, R, = fMe 89 R, = COOH, R, = CH,Cl, Ry = OH, R, =H
86 R; = COOH, R, = BCH,0OH 90 R, = COOH, R, =R; =H, R, = OAng

87 R, =COOH, R, =BCH,0H 91 R, = COOH, R, = H, R;= OH, R, = OAng
92 R, = COOH, R, = H, R; = H, R, = OTig

93 R, = COOH, R, = H, R; = OH, R, = OTig

Ry

H
COOH #

(0]
95 R, =0Cin, R, =H COOH P
96 R, =R, =H 101 R, = OCin, R, = OH, R; = CH,OH 0
97R,=H,R,=OH 102 R, = OAng, R, = H, R; = CH,0H '
98 R, =H,R,= OCH; 103 R, =OTig, R, = H, Ry = CH,0H 104 2R, 3R o 108

99 R,=OH,R,=H 10525, 3'S

106 2'R, 3'S
100 R; =OCin, R, =H 107 2'S, 3'R

coon
Hinh 1.5. CAu tric hoa hoc cua cac hop chat diterpene tir Wedelia.

Nam 2016, Li va cong su da phan 1ap tir W. trilobata 26 hop chét ent-kaurane
diterpenoid, trong d6 c6 7 hop chat mai (90-93, 95, 101) véi hoat tinh tha vi [32].
Niam 2019, bbn hop chat ent-kaurane méi 13 (2'R,3'R)-3a-(2',3'-epoxyangeloyloxy)-
kaur-16-en-19-oic acid (104), (2'S,3'S)-3a-(2',3"-epoxyangeloyloxy)-kaur-16-en-19-
oic acid (105), (2'S,3'R)-3a-(2',3"-epoxyangeloyloxy)-kaur-16-en-19-oic acid (106)
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va (2'R,3'S)-3a-(2',3'-epoxyangeloyloxy)-kaur-16-en-19-oic acid (107) duoc Z. Wu
va cong su phan lap tir W. prostrata [33]. Nam 2020, hop chat 3a-angeloyloxy-ent-

kaur-16-en-19-oic acid (109) duoc J.Xu va cong sy phat hién tur loai W. trilobata

[34], cung thoi gian ndy, nhdm tac gia R.K.Das va cong su di cong bd mot hop chit

mai 1a wedelienone (110) tir loai W. chinensis [35].

Bang 1.2.2. Thanh phan diterpene tir Wedelia

51 | ent-Beyer-15-en-19-oic acid W. hookeriana [18], [21]
52 | ent-Beyer-15-en-19-ol W. hookeriana [18], [21]
53 | Beyer-15-en-19-oic acid W. calycina [18], [21]
54 | 15a-Hydroxywederegiolide W. regis [27, 28]
55 | 154-Hydroxywederegiolide W. regis [27, 28]
56 | 15p8-Acetoxywederegiolide W. regis [27, 28]
W. prostrata
: [18], [21],
) S W. trilobata
57 | 3a-(Tigloyloxy)-ent-kaur-16-en-19-oic acid [27, 28],
W. paludosa
N [36]
W. chinensis
. o : [18], [21],
58 | 3a-(Senecioyloxy)-ent-kaur-16-en-19-oic acid | W. trilobata
[27, 28]
W. prostata
- 3a-(Cinnamoyloxy)-ent-kaur-16-en-19-oic W. trilobata [18], [21],
acid W. chinensis [27, 28]
W. paludosa
3a-(Cinnamoyloxy)-94-hydroxy-ent-kaur-16-
60 ( ) -y Y»-9p-hy Y W. trilobata [18], [21]
en-19-oic acid
W. trilobata
o [18], [21],
61 | 3a-(Angeloyloxy)-ent-kaur-16-en-19-oic acid | W. paludosa (27, 28]
W. chinensis ’
3a-(Angeloyloxy)-94-hydroxy-ent-kaur-16- W. trilobata
62 ( g y Y)-9p-hydroxy [27, 28]
en-19-oic acid
o W. hispida [37-39],
63 | ent-Kaur-16-en-19-oic acid
W. glauca [29]
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W. trilobata
. calycina
. chinensis
. paludosa
. hookeriana
. scaberrima
. grandiflora

. chinensis

-

. buphthalmiflora

64

ent-Kaurene-19-oic acid methyl ester

=

. trilobata

[18], [21],
[27, 28]

65

ent-Kaurene-19-al

. grandiflora

[29]

66

ent-Kaurene-19-ol

. hookeriana

. grandiflora

[29]

67

15a-Hydroxy-ent-kaur-16-en-19-oic acid
(Grandifloric acid)

biflora

calycina

[37-39]

68

15a-Acetoxy-ent-kaur-16-en-19-oic acid

hookeriana

[29]

69

15a-(Cinnamoyloxy)-ent-kaur-16-en-19-oic

acid

glauca

trilobata

[37-39]

70

15a-(Angeloyloxy)-ent-kaur-16-en-19-oic

acid

calycina
hookeriana

. grandiflora
scaberrima

. helianthoides

. buphthalmiflora

[37-39],
[29]

71

150-(Senecioyloxy)-ent-kaur-16-en-19-oic

acid

hookeriana

. grandiflora

[29]

72

150-(Tigloyloxy)-ent-kaur-16-en-19-oic acid

. hookeriana

. scaberrima

- - I A R N

. helianthoides
W. buphthalmiflora

[37-39]




17

150-(2,3-Epoxy-2-methybutanoyloxy)-ent- W. calycina
73 (2.3-Ep y-2-methybutanoy y) yer [37-30]
kaur-16-en-19-oic acid W. grandiflora
15a-(Isobutyryloxy)-ent-kaur-16-en-19-oic _
74 ) W. buphthalmiflora [16]
acid
15a-(Isovaleryloxy)-ent-kaur-16-en-19-oic )
75 ) W. buphthalmiflora [16]
acid
15a-(2,3-Dihydroxy-2-methylbutanoyloxy)-
76 ( y y. ) Y yloxy) W. calycina [37-39]
ent-kaur-16-en-19-oic acid
77 | 96,15a-Dihydroxy-ent-kaur-16-en-19-oic acid | W. calycina [37-39]
W. trilobata
18 15a-(Angeloyloxy)-94-hydroxy-ent-kaur-16- | W. hookeriana [37-39],
en-19-oic acid W. grandiflora [29]
W. helianthoides
79 9p-Hydroxy-15a-(senecioyloxy)-ent-kaur-16- | W. hookeriana [20]
en-19-oic acid
9p-Hydroxy-15a-(3-hydroxy-2-
80 p-Hydroxy (3-nydroxy 1 W.calycina [29]
methylbutanyloxy)-ent-kaur-16-en-19-oic acid
81 | ent-Kaura-6,16-dien-19-oic acid W. biflora [15,22]
W. hispida
W. calycina
) o W. chinensis [37-39],
82 |ent-Kaura-9(11),16(17)-dien-19-oic acid
W. paludosa [29], [40]
W. hookeriana
W. buphthalmiflora
83 | Tetrachyrin W. paludosa [15,22]
84 | 16a-Hydroxy-ent-kaurane-19-oic acid W. paludosa [15,22]
85 | ent-Kaurane-16a-ol W. paludosa [15,22]
_ o W. calycina
86 | 16a,17-Dihydroxy-ent-kaurane-19-oic acid [15,22]
W. prostrata
87 | 164,17-Dihydroxy-ent-kaurane-19-oic acid W. paludosa [15,22]
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16¢,17,19-Trihydroxy-18-nor-ent-kaurane-44-

88 o . trilobata [31]
17-Chloro-16p-hydroxy-ent-kaurane-19-oic _

89 cid . trilobata [31]

%0 3fx-ang-;eloyIoxy-16a-hydroxy-ent-kaurane-19- . trilobata [32]
oic acid

o1 3a-Angeloyloxy-16a,17-dihydroxy-ent- . trilobata [32]
kaurane-19-oic acid

- 3a-Tigloyloxy-16a-hydroxy-ent-kaurane-19- . trilobata [32]
oic acid

03 3a-Tigloyloxy-16a, 17-dihydroxy-ent- . trilobata [32]
kaurane-19-oic acid

94 | ent-Kaur-15-en-19-oic acid . calycina [34]

o 3a-Cinnamoyloxy-ent-kaura-9(11), 16-dien- . trilobata [32]
19-oic acid

96 | (11),16-Dien-19-oic acid . trilobata [34]

o7 12a-Hydroxy-ent-kaur-9(11), 16-dien-19-oic . trilobata [34]
acid

- 12a-Methoxy-ent . trilobata [34]
-kaur-9(11),16-dien-19-oic acid

- 3a-Hydroxy-ent-kaura-9(11), 16-dien-19-oic . trilobata [34]
acid

100 3a-Cinnamoyloxykaur-9(11), 16-dien-19-oic . prostrata [41]
acid

101 3a-Cinnamoyloxy-94,17-dihydroxy-ent-kaur- . trilobata [32]
15-en-19-oic acid

102 3a-Angeloyloxy-17-hydroxy-ent-kaur-15-en- . chinensis [42]
19-oic acid

103 3a-(Tigloyloxy)-17-hydroxy-ent-kaur-15-en- . chinensis [26]

19-oic acid
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104 (2'R,3'R)-3a-(2',3'-epoxyangeloyloxy)-ent- W. prostrata [33]
kaur-16-en-19-oic acid

105 (2'S,3'S)-3a-(2',3"-epoxyangeloyloxy)-ent- W. prostrata [33]
kaur-16-en-19-oic acid

106 (2'S,3'R)-3a-(2',3'-epoxyangeloyloxy)-ent- W. prostrata [33]
kaur-16-en-19-oic acid

107 (2'R,3'S)-3a- (2',3'-epoxyangeloyloxy)-ent- W. prostrata [33]
kaur-16-en-19-oic acid

108 3a-Cinnamoyloxy-154,164-epoxy-17- W. chinensis [43]
hydroxy-ent-kaurane-19-oic acid

109 | 3a-Angeloyloxy-ent-kaur-16-en-19-oic acid W. trilobata [34]

110 | Wedelienone W. chinensis [35]

1.2.1.3. Thanh phan triterpene va triterpene saponin

Pay ciing 14 thanh phan dugc cong bd pho bién tir cac nghién ciu cua chi
Wedelia. Nam 1984, lupeol mot hop chat kha phd bién tir cac loai thuc vat khac nhau
cling dugc phén lap tu loai W. hispida Kunth [21]. T bo phan hoa cua loai W.
paludosa, De Carvalhor va cong su di phéan 1ap va xac dinh 3 hop chét triterpen (111
113) [40]. Ciing tir dich chiét EtOH loai W. chinensis vao nim 2005, Luo va cong su
d3 phan 1ap duoc 2 hop chat saponin méi la oleana-11,13(18)-dienoic acid 3-O-f-
glucuronopyranoside (114) va oleana-11,13(18)-dienoic acid 3-O-$-(6-O-methyl)
glucuronopyranoside (115). Tiép tuc cac nghién cau tir dich chiét EtOAc 14 cua cay
W. scaberrima Hook. mot hop chat saponin méi 12 wedelin (116) ciing duoc cong bd
[44]. Nam 1991, hai tac gia Govindachari va Premila da cong bé tir phan 14 cua loai
W. chinensis hai bisdesmosidic oleanolic acid saponin méi la f-O-glucopyranosyl 3-
O-[s-D-xylopyranosyl-(1-2)-4-D-glucuronopyranosyl]oleanolate  (117) va p-D-
glucopyranosyl 3-O-[5-D-glucopyranosyl-(1-2)-4-D glucuronopyranosyl]oleanolate
(118) (Hinh 1.6) [45]. O Viét Nam, nim 2006, tac gia Nguyén Thanh Hoang va cong
su di phan 1ap tir 14 cua loai W. trilobata dugc 2 hop chat friedelan-3-4-ol (119) va
B-amyrin acetate (120). Trong nim 2009, nhom tac gia nay tiép tuc cong bd cac hop
chat triterpen khung olean 1a g-amyrin (121), 3-8-O-tetradecanoylurs-12-en-16-4-ol
(122) tir hoa cua loai W. urticaefolia [29]. Mot hop chat méi 1a 19-a-hydroxy-12(13)-
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ene-28-oic acid-3-0-4-D-glucopyranoside (123) dugc Verma va cong su cong bd
nam 2015 tir loai W. chinensis [27, 46].

111 n=12 114 R=H
112 n=13 115 R =Me
113 n=14

HO 117R=H

HyC-(H,C);,-COO!

Hinh 1.6. CAu trdc hda hoc

cac hop chat triterpene va triterpene saponin tir Wedelia.

Bang 1.2.3. Thanh phan triterpene va triterpene saponin tir Wedelia.

120 R = COOCH,
121 R = OH

111 | 3-O-Tetradecanoylolean-12-en-28-oic acid W. paludosa [40]

112 | 3-O-Pentadecanoylolean-12-en-28-oic acid W. paludosa [40]

113 | 3-O-Hexadecanoylolean-12-en-28-oic acid W. paludosa [40]
Oleana-11,13(18)-dienoic acid 3-O-p- _ _

114 ] W. chinensis [47]
glucuronopyranoside
Oleana-11,13(18)-dienoic acid 3-O-$-(6-O- _ _

115 ) W. chinensis [47]
methyl)glucuronopyranoside

116 | Wedelin W. scaberrima [44]

-O-Glucopyranosyl 3-O-[5-D-xylopyranosyl-
117 p by Y 15 Yoy Y W. chinensis [45]

(1-2)-p-D-glucuronopyranosyl]oleanolate
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-D-Glucopyranosyl 3-O-[4-D-glucopyranosyl-
118 p by Y [-D-glucopy Y W. chinensis [45]
(1-2)-p-D-glucuronopyranosyl]oleanolate
119 | Friedelan-3-g-ol W. biflora [29]
120 | f-Amyrin acetate W. biflora [29]
121 | f-amyrin W. urticaefolia [29]
122 | 3-p-O-Tetradecanoylurs-12-en-16-4-ol W. urticaefolia [29]
19-a-Hydroxyurs-12(13)-ene-28-oic acid-3-
123 _ W. calendulacea [46]
O-p-D-glucopyranosid

1.2.1.4. Thanh phan flavonoid

Ngoai cac hop chat terpene thi flavonoid ciing 13 16p chat dugc tim thay tir cac
loai thuoc chi Wedelia. Mét flavanone méi 7,4'-dihydroxy-8,3'-dimethoxyflavanone
(121) va hai dan xuat chalcone mai khéc 12 4,2',4'-trihydroxy-3,3'-dimethoxychalcone
(128) va 4'-O-p-D-glucopyranosyl-4,2'-dihydroxy-3,3'-dimethoxychalcone (130)
cling véi ba hop chét da biét 120, 129, va 131 da dugc Caleanasan va cong sy cong
bd tir phan trén mat dat caa loai W. asperrima (Decne.) Benth. [48]. Tur loai W.
chinensis hai flavonoid glycoside di biét 1a quercetin 3-O-A-D-glucopyranoside (122)
va kaempferol 3-O-D-glucopyranoside (125) ciing dugc S. Apers va cong su cong b
vao niam 2002 [49], tiép d6 hop chat 7-methoxy-kaempferol-3-O-8-D-
glucopyranoside (127) ciing duoc tim thay tir loai nay [3]. Trong nam 2005, mot hop
chat isoflavon (133) ciing duoc bao cao tir loai W. chinensis [47]. Cuing thoi gian nay,
D.H.Mitle cling cong su ciing d4 phan lap va xac dinh duoc hai hop chat flavonoid la
3,3"-di-O-methylquercetin (123) va 7,3'-di-O-methylquercetin (124) cung v&i mot
hop chat da biét khéc 1a 2,7,4'-trihydroxy-5,3'-dimethoxyisoflavone (132) tir b phan
la caa loai W. biflora [50]. Hop chat luteolin (126) ciing duoc cong bd tir loai W.
paludosa [1, 47] (Hinh 1.7).




124 R=H
125 R = OMe

OH O

126 R, = H, R, = OGlc, R; = OH
127 Ry =H, R, = OMe, R3 = OMe
128 R; = Me, R, = OH, Ry = OMe
129 R, = H, R, = OGlc, Ry = H
130 R, = H, R, = H, R; = OH

131 R; =Me, R, =OGlc,R;=H

OH O

132 R, =H, R, =0Me
133R,=R,=H

134 R, =Me, R, =Glc
135R, = H, R, = Glc

136

137

Hinh 1.7. Cau trlc céc hop chat flavonoid tir Wedelia.
Bang 1.2.4. Thanh phan flavonoid tir Wedelia

124 | 7,4'-Dihydroxy-3'-methoxyflavanone W. asperrima [48]

125 | 7,4-Dihydroxy-8,3'-dimethoxyflavanone W. asperrima [48]

126 | Quercetin 3-O-D-glucoside W. chinensis [48], [47]

127 | 3,3-Di-O-methylquercetin W. biflora [50]

128 | 7,3'-Di-O-methylquercetin W. biflora [50]

_ W. chinensis
129 | Kaempferol 3-O-D-glucoside [48], [47]
W. prostrata

130 | Luteolin W. paludosa [47]
7-Methoxyl-kaempferol-3-O-B-D- ] ]

131 _ W. chinensis [3]
glucopyranoside

132 | 4,2',4'-Trihydroxy-3,3'-dimethoxychalcone W. asperrima [48]

133 | 4,2 4'-Trihydroxy-3-methoxychalcone W. asperrima [48]
4'-0-$-D-Glucopyranosyl-4,2'-dihydroxy-3,3'-

134 ) p by Y Y Y W. asperrima [48]
dimethoxychalcone
4'-0-$-D-Glucopyranosyl-4,2'-dihydroxy-3-

135 p by Y Y y W. asperrima [48]
methoxychalcone

136 | 2,7,4'-Trihydroxy-5,3'-dimethoxyisoflavone W. biflora [50]
7-Methoxy-2'-hydroxy-5,6- ) )

137 ) ) W. chinensis [47]
(methylenedioxy)isoflavone
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1.2.1.5. Cac thanh phc?n khéc

OH

HO COOH HO
CafO 0. OH o 0 (0] OH
OH

OH OH OH HO
Me
oH ) 142
OH

[0}

138R, = H,R, = R; = Caf 141

139 R, = Caf, R, = H, Ry = Caf HO N

140 R, =R, = Caf, Ry = H ;
HO

Caf: caffeoyl
S
143
S—S§
144
MeQ, / OM
NH—N
MO : Ho' coocnzcnzcnzuu
e
HO Y0OR HO COOR 150
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Hinh 1.8. Cau trlc céc hop chat khac tir Wedelia.

Lan dau tién hop chat norwedelic acid (154) dang coumarin dwuoc phan lap tur
loai W. chinensis cling véi cac thanh phan khéac (151-153, Hinh 1.8) [51, 52]. Thém
vao d6, mot vai dan xuit cua caffeic acid (138-141) ciing lan luot duoc bao céo tir
c4c loai W. chinensis va W. trilobata [49, 53]. Cac hop chat acid béo khac nhu stearic
acid, linoleic acid, linolenic acid, va methyl linolenat tir phan trén khong cua loai W.
hispida Kunth. cling d duoc xac dinh [21]. Tir dich chiét EtOAc caa W. chinensis
lignoceric acid (n-CzsHas02), melissic acid (n-CsoHeo02), va hop chat méi
(9E,117,13E)-8,15-dioxooxadeca-9,11,13-trienoic acid cling dugc bao cao trong nam
2005 [37]. Nam 2013, Thu va cong su da phan 1ap dwoc 10 hop chat bao gom 6 hop
chat méi wedebicoside A-F (155-160) va 4 hop chét da biét 1a 161 - 164 tir hoa cua



24

loai W. biflora [54]. Gan ddy, hop chét chrysophenol 8-O-8-D-glucopyranoside (142)

cling dugc cdng bé tir W. chinesis [47]. Ciing tir loai nay, ndm 2018, Zhong va cong

su tiép tuc cong bd mot hop chat méi 4,5-di-O-caffeoylquinic acid butyl ester (146)

cling 4 hop chét 147-150 lan dau dugc phan Iap tir loai nay [43]. Bén canh do, rat

nhiéu loai thudc chi Wedelia duoc b4o cdo cac hop chat sterol va cac dan xuat caa né

nhu stigmasteryl glucoside, sitosterol va sitosteryl glucoside [17, 18, 21, 30, 37, 40,

55].
Bang 1.2.5. Thanh phan khac tir Wedelia

W. prostrata

138 | 4,5-O-Dicaffeoylquinic acid ] ) [49, 53]
W. chinensis
) S W. prostrata
139 | 3,5-O-Dicaffeoylquinic acid ] ) [49, 53]
W. chinensis
) S W. prostrata
140 | 3,4-O-Dicaffeoylquinic acid ] ) [49, 53]
W. chinensis
141 | Wedelosin W. chinensis [49, 53]
142 | Chrysophenol 8-O-$-D-glucopyranoside W. chinensis [6, 17]
W. trilobata (L.)
Hitchc.
) W. grandiflora
143 | Thiophene acethylene [18, 56]
Benth.
W. hookeriana
Gardner.
o W. hookeriana
144 | Dithiophene acethylene [18]
Gardner.
145 | Veratrylidenehydrazide W. biflora (L.) DC. [57]
146 | 4,5-di-O-Caffeoylquinic acid butyl ester W. chinensis [43]
147 | 4,5-di-O-Caffeoylquinic acid methyl ester W. chinensis [43]
148 | 3,4-di-O-Caffeoylquinic acid methyl ester W. chinensis [43]
149 | 3,4-di-O-Caffeoylquinic acid butyl ester W. chinensis [43]
150 | 3-O-Caffeoylquinic acid butyl ester W. chinensis [43]
151 | Wedelolactone W. chinensis [51, 52]
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152 | Tri-O-methylwedelolactone W. chinensis [51, 52]
153 | Norwedelolactone W. chinensis [51, 52]
154 | Norwedelic acid W. chinensis [51, 52]
155 | Wedebicoside A W. biflora [54]
156 | Wedebicoside B W. biflora [54]
157 | Wedebicoside C W. biflora [54]
158 | Wedebicoside D W. biflora [54]
159 | Wedebicoside E W. biflora [54]
160 | Wedebicoside F W. biflora [54]
1-O-[2,4-Diangeloyloxy-3'-(3"-angeloyloxy- [54]
161 | p-D-fucopyranosy)-f5-D-fucopyranosyl]-6- W. biflora
hydroxythymol
162 1-O-(2',4'-diangeloyloxy-f-D-fucopyranosy)- W. biflora [54]
6-hydroxythymol
163 | Stigmasterol W. biflora [54]
164 | 5a-Stigm-7-en-3-ol W. biflora [54]
165 | 24-Ethylcoprostanone W. biflora [54]
166 | Anhydrosecoisolariciresinol W. biflora [54]

Céc nghién ctru cho thay thanh phan hda hoc tir Wedelia rat phong phu va da

dang. Trong d6, cac hop chat duoc cong bd nhiéu nhat tir cac loai thudc chi Wededia

la cac hop chat thuoc khung sesquiterpen va cac hop chat diterpenoid dang khung

ent-beyerene va ent-kaurene véi cau tric héa hoc kha doc dao.

1.2.2. Cac nghién cizu vé hogt tinh sinh hgc vé céc loai thugc chi Wedelia

Cac loai thuoc chi Wedelia trén thé gioi da duoc phat hién ¢ nhiéu hoat tinh

sinh hoc dang quan tim nhu gy doc té bao, khang viém, khang khuan, khang vi sinh
vat kiém dinh, giam dau, chdng tiéu duong va mot sé hoat tinh khac.

1.2.2.1. Hoat tinh gdy doc té bao ung thu

Trong mot nghién ciru cua Gupta va cong su nim 2010 vé kha nang chdng ung
thu biéu md co truéng (EAC) trén chudt bach tang Thuy Si. Thi nghiém cho chuét
mang khdi u udng truc tiép dich chiét methanol tir W. chinensis véi lidu 250 va 500

mg/kg trong luong co thé trong 9 ngay lién tiép [58]. Két qua cho thay thé tich va sb
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lwong sbng sot cua té bao khdi u déu giam, tudi tho cua chudt ting 18n so véi chudt
d6i chung. Bén canh d6 chudt dugc uéng W. chinensis cho thy sb lwong hong cau
va ham luong hemoglobin ciing ting 1én so vai chudt dbi chung [58]. Nam 2007
nghién ctu cua Feng-Min Lin va cong su bao céo rang cac hop chat co trong W.
chinensis c6 kha ning ngan chan hoat déng va sy phét trién cua androgen - yéu tb
tang trudng trong cac té bao ung thu tuyén tién liét. N6 cho thay rang tac dung hiép
dong cua cac hop chét trong W. chinensis, chitng minh tiém ning trong viéc phong
ngtra va diéu tri ung thu tuyén tién liét [1, 59, 60]. Nam 2011 nghién ctru cia Ginting
va cong sy di xac nhan tiém nang ciia W. biflora nhu mét chat chéng ung thu [61].

Hai hop chat 1a wedelolactone (151) va norwedelolactone (153) ciing duoc
Wagner va cong su bao cao l1a thanh phan hoat dong chinh gay déc cho té bao gan
chuot bi gay doc vai CCls hoac D-galactosamin, cac tac gia ciing da chirng minh tac
dung kich thich dang ké téi sinh té bao gan cua ching [62]. Nam 1986, tac gia Ling
va cong su ciing chitng minh hop chat ent-kaur-16-en-19 oic acid (64) cung 3 hop
chat dang khung kaurenoid khéc va stigmasterol glucoside c6 tac dung lam giam doc
tinh té bao gan chuot bi gay doc bai CCls hoic D-galactosamin [37].

Mot nghién ciu khac cua Manjamalai va cong sy dd chitng minh ring chiét
Xuat tinh dau tir W. chinensis c6 tac dung diét té bao ung thu phdi [13]. Nghién ctu
sau d6 ctia Mardina va cong su vao nam 2020 sau khi tién hanh céc thir nghiém in
vivo trén chudt, da bao céo rang céo rang dich chiét n-hexane tir W. trilobata c6 tiém
ning nhu mot chat hda hoc ngin ngtra khéi u ung thu va [63]. Clng thoi diém nay,
bdn hop chat ent-kaurane méi 1a (2'R,3'R)-3a-(2',3"-epoxyangeloyloxy)-kaur-16-en-
19-oic acid (104), (2'S,3'S)-3a-(2',3'-epoxyangeloyloxy)-kaur-16-en-19-oic acid
(105), (2'S,3'R)-3a-(2',3"-epoxyangeloyloxy)-kaur-16-en-19-oic acid (106) va
(2'R,3'S)-30-(2',3"-epoxyangeloyloxy)-kaur-16-en-19-oic acid (107) dugc Z. Wu va
cong su phan lap tir W. prostrata va nhom tac gia da thir nghiém hoat tinh gay doc té
bao cua cac hop chat nay trén dong té bao HepG2. Két qua cho thay cac hop chat
104-107 cho cac hoat dong gay doc té bao tuong ddi manh, véi céc gia tri ICso 1an
luot 12 11,72 + 0,22, 14,23 0,18, 17,35 = 0,15 va 16,79 + 0,37 uM [33]. Mot nghién
ctru trong nudc cua nhdm tac gia Nguyén Thi Minh Thuan vao nam 2020 cho biét
chiét xuét chloroform tir W. chinensis c6 tac dung gdy doc té bao va thuc day qué

trinh tu chét cua té bao in vitro trén té bao don nhan mau ngoai vi ciia ngudi (PBMCs).
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Theo tac gia, sau 48 gid nudi ciy, ty Ié té bao don nhan bi apoptotic & mau thir voi
cao chloroform tir W. chinensis ting 19,1 % so v&i nhém dbi ching va chua xay ra
qua trinh necrosis & ¢a 2 mau. Chiing to cao Sai dat gay doc cho té bao don nhan theo
cam &ng té bao chét theo chuong trinh (apoptosis). Diéu ndy co thé duoc giai thich
1a do phan doan cao chloroform cé chta nhiéu triterpenoid tu do. Cac hop chat
triterpene, triterpenoid da dugc chirng minh cé tac dung tc ché mién dich, c6 thé ting
doc té bao hoac apoptosis té bao lympho [64]. Cac nghién ctru trude d6 ciing di bao
céo céc loai W. chinensis, W. prostrata c6 kha ning giy doc té bao [24, 65]. Tur hoa
cua loai W. biflora, Thu va cong su cho biét cac hop chat wedebicoside A-F (155-
160) phan lap tir hoa cua loai nay gay doc manh trén ca 3 dong té bao ung thu nhu
HeLa, MCF-7 va NCI-H460 & ndng dé 100 pg/mL [54].

Ciing trong nam 2020, nhdm nghién cuu cua tac gia L. Sun va cong su cho
biét cac hop eudesmanolide mai 31, 38-43 phan lap tir W. trilobata c6 tac dung dang
ké trong viéc wc ché su phat trién cua cac dong té bao Hela, SGC-7901 va HepG2.
Nhom tac gia cho rang chinh cac nhém este hoa cia cac nhom hydroxyl & vi tri C-1
va C-9 cho céc hoat dong chdng tiang sinh cac dong té bao trén [26]. U nguyén bao
than kinh dém (GBM) Ia loai u than kinh dém manh nhat va tinh chét lan téa caa n6
khién cho viéc cat bo n6 kho khin. Hon nira, ngay ca véi viéc diéu tri xa tri sau phau
thuat va hoa tri ciing khong dat duoc két qua nhu mong mudn. Do dé, viéc tim cac
phuong phéap diéu trj thay thé 1a can thiét. Gan day, mot nghién ciru ciia nhom tac gia
LJ. Chen (2021) cho thay rang chiét xuat ethanol tir W. chinensis da wc ché dang keé
su gia tang cua té bao u nguyén bao than kinh dém (GMB) va gay ra qua trinh ty chét
trong cé4c té bao nay [66]. Nam 2021, XQ.Zhou va cic cong su ciia minh da bao céo
rang hop chat trilobolide-6-O-isobutyrate phan Iap tir W. trilobata c6 tac dung gay
doc té bao rd rét trén cac té ung thu biéu mo té bao gan [67].

1.2.2.2. Hogt tinh phong va hé tro bénh tiéu dwrong

Gan day, Novaes va cong su da phat hién dich chiét va kaurenoic acid cua loai
W. paludosa c6 tac dung giam duong huyét, dic biét giam lwong duong trong méu
cua chudt bi gay bénh tiéu duong [68]. Dich chiét nude cua W. trilobata cé tac dung
lam giam duong huyét ¢ chudt bi tiéu duong do streptozotocin gay ra. O thi nghiém
nay, nhitng con chudt bach duc dwgc giy kich thich ting duong huyét bang

streptozotocin vai liéu (45 mg/kg), sau d6 duge diéu tri bang cach cho ubng véi W.
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trilobata liéu (50 mg/kg). Thir nghiém cho thay, chuét da giam ndng do glucose trong
méu va can ning duoc cai thién. Bang thai, W. trilobata ciing lam giam cac san pham
thar cap caa qué trinh peroxi héa lipid phan tng véi acid thiobarbituric quan st thay
& gan, than, tinh hoan ciing nhu triglyceride huyét thanh cao, giam men gan (ALT va
AST) & chudt bi bénh tiéu duong [69]. Nam 2020, nhom nghién ctu ctia Buddhakala
va cong su khi nghién ciru vé doc tinh va hoat tinh chong dai thao duong caa chiét
xuét etanolic tir hoa cua W. trilobata trén chuot cho biét chiét xuat ethanolic tir hoa
cua lodi nay khoéng doc va chudt bi bénh tiéu duong duoc cho udng chiét xuét
ethanolic tir hoa W. trilobata & liéu 250 mg/kg trong lugng co thé trong tam tuan lam
giam dang ké lwong duong huyét lac déi va cholesterol so véi nhirng con chudt ddi
chung [70].

1.2.2.3. Hoat tinh chong oxy hoa

Nghién ciru gan day nhat vao nam 2021 cia M.Islam va cong sy da bao co
W.chinensis c6 hoat tinh chéng oxy héa manh trong mét sé thir nghiém chng oxy
hoa bao gom DPPH va quét goc hydroxyl, nhém tac gia cho rang apigenin dugc xem
nhu mot hop chat chinh gép phan ac ché hoat dong chdng oxi hda cua W. chinensis
[71]. Tur bo phan 14 ca loai W. chinensis, Verma va cong su da tién hanh khao sat
ham lugng c4c dan xuat phenolic va tac dung chéng oxy hda. Két qua cho thay, dich
chiét ethanol cua loai nay da thé hién tac dung thu don gdc tu do DPPH", NO™, Oy"
va peroxit héa lipid véi gia tri I1Cso twong tng 1a 9,16, 13,21, 25,27, va 17,33 pg/mL.
Qua d6, cac nha khoa hoc ciing d3 nhan thay rang, hoat tinh chdng oxi hda phu thudc
nhiéu vao thanh phan phenolic hon 1a néng d6 cua cac flavonoid [39]. Nghién cau
cuia Manjamalai (2012) cho biét tinh dau tir loai W. chinensis hoat dong chéng oxy
hoa dang ké [13]. Mardina va cong su di danh gia hoat tinh chng oxy héa cua cao
chiét ethyl acetate tir 14 cua loai W. trilobata thong qua kha niang quét gbc tu do
DPPHe. Két qua cho thiy hoat tinh chdng oxy hoa trung binh cta cao chiét véi gia tri
ICso = 127,43 pg/mL [65]. Cao chiét methanol tir hoa cua loai W. trilobata da dugc
danh gia hoat tinh chdng oxy hoa thong qua phuong phap quét géc tu do DPPH. Két
qua cho thay cao chiét methanol thé hién hoat tinh quét gc tw do DPPH véi ICso 1a
92,77+0,49 % & néng do thtr 0,05 mg/mL. Nghién ctru ciia Chethan va cong su cling
danh gia kha ning chdng oxy hda cua cao chiét methanol tir hoa loai W. trilobata, két

qua cho thay cao chiét thé hién hoat tinh chdng oxy hoa tét vai gia tri 1Cso = 90 pg/mL
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V6i phuong phap thir DPPH va gié tri 1Cso = 80 pg/mL ddi véi phwong phap quét goc
tu do ABTS [56]. Nghién ctru danh gia hoat tinh chdng oxy héa cua cao chiét nuéc
cuia cac bo phan khac nhau cua cay W. trilobata dugc Govindappa va cong su tién
hanh theo hai phuong phap quét goc tu do DPPH va phuong phéap kht ion sat 111
(ferric ion reducing antioxidant power - FRAP). Két qua danh gia hoat tinh chdng
oxy héa theo phwong phap thu don géc tu do DPPH chi ra cao chiét tir 14 tuoi thé hién
hoat tinh chdng oxy hda tét hon tir than va hoa tuoi vai % tc ché lan luot 13 86,17%,
82,64% va 55,41% & ndng do thir 0,1 mg/mL. Cac cao chiét tir 14, hoa va than kho
thé hién hoat tinh quét goc ty do yéu hon so véi cac bo phan twoi. O nong do 0,1
mg/mL, cao chiét tir 14 (83,12%) thé hién hoat tinh chéng oxy héa manh hon than
(79,33%) va hoa (54,26%). Theo phuong phap khir sit, kha nang khir Fe (111) thanh
Fe(11) cua cao chiét nudc tir cac bo phan tuoi loai W. trilobata nam trong khoang tur
810,14 dén 1623,21 pg Fe (1)/mg, tir cac bd phan kho trong khoang 773,32 dén
1423,64 ug Fe (11)/mg. Kha ning kht ion sat (111) caa cao chiét nudce phan than, hoa
va la yéu hon so vai chat d6i chiing ascorbic acid (1648,52 pg/mg), nhung tot hon
BHT (Butylated hydroxytoluene) (64,84 pg/mg) [72]. Mot nghién ctu khac ciing
danh gia hoat tinh chéng oxy hda cua cac bo phan 14, than va hoa cua loai W. trilobata
thong qua kha ning quét géc tu do DPPH. Nghién cau cho thay phan than va hoa thé
hién hoat tinh chdng oxy hda manh vai % e ché 12 92,4% va 99,1% & nong do thir
800 pg/mL, phan |4 thé hién hoat tinh trung binh (54,4%) & nong d6 400 ug/mL [73].
1.2.2.4. Khang viém, khang khuan, khang nam.

Tu céac dich chiét n-hexane, dichloromethane va butanol cua hoa loai W.
paludosa thé hién hoat tinh khang lai cac chung nam gay bénh ngoai da nhu:
Epidermophyton floccosum, Trichophyton rubrum, va Trichophyton mentagrophyte
V6i nong do tir 250-1000 pg/mL [74]. Trong d6 2 hop chat kaurenoic acid va luteolin
cling cho thiy c6 hoat tinh khang nim [75]. Nam 2004, Mottakin va cong su da sang
loc hoat tinh khang 19 ching vi khuan va thir nghiém doc tinh Brine Shrimp ciia cac
cao chiét cung véi 3 hop chat diterpene phan lap duoc tir loai W. chinensis. Két qua
thir nghiém doc tinh Brine Shimp cho thay cac cao chiét c6 hoat tinh tot véi LCso 12
4,59 pg/mL (ete dau hoa), 7,99 pug/mL (chloroform), va 14,88 pug/mL (methanol) tir
c4c dich chiét twong ung. Riéng vai hop chat (63) duoc phan 1ap tir cao chiét CHCI3

cho thay c6 hoat tinh khang khuan vai hau hét cac chang vi khuan the nghiém, voéi
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lidu 200 pg/dia thi duong kinh vong vo khuan 1a 10-21 mm. Cac hop chat khac nhu
3a-(angeloyloxy)-ent-kaur-16-en-19-oic acid (61) ¢ kha ning khang khuan tdt voi
gia tri LCso 18n toi 0,68 pg/mL [76]. Ngoai ra, cac hop chat ent-kaur-6,16-dien-19-
oic acid (81) va ent-kaur-15-en-19-oic acid (94) ciing thé hién hoat tinh khang khuan
kha tot [50, 55, 77]. Nghién ciru vao nam 2013 cua Li va cong su cho biét ¢ nong do
10 pg/mL, cac hop chat wedelolide A va wedelode C-F phan lap tir loai W. trilobata
thé hién hoat dong khang virus manh trong cay thudc 14 vai ty 1& Gc ché khéc nhau,
tir 46,7% dén 76,5%, cao hon so véi ddi chimg dwong ningnanmycin (13,5%) [22].
DPén nam 2015, Hui va cong su di phan 1ap duoc 7 hop chét ent-kaurane khac tir W.
trilobata, trong d6 c6 2 hop chét 1a 16a,17,19-trihydroxy-18-nor-ent-kaurane-4-ol
(88) va 17-chloro-164-hydroxy-ent-kaurane-19-oic acid (89), nhitng hop chat nay thé
hién hoat tinh khang khuan ¢ muc trung binh véi céc gia tri MIC tir 3,13 t6i 12,5
ng/mL trén chang vi khuan Gram (-) (Shigella dysenteriae) va Gram (+)
(Staphylococcus aureus) [31]. Mot nghién cau khac cia Mitle va cong su cho biét
hai hop chat flavonoid 128 va 136 phan lap tir than cua loai W. biflora thé hién kha
nang khang khuan manh [50, 55]. Tir phan vo than caa cay W. biflora, cac nha khoa
hoc Thai Lan di céng bd kha ning khang khuan cua cac hop chat 5a-stigm-7-en-3-ol
(164) va 24-ethylcoprostanone (165) [55]. Cac nghién ctru khac trong nam 2012 cho
biét cac hop chat diterpenoid tir W. trilobata c6 kha niang khang Pseudomonas
solanacearum Smith (mot loai vi rut gay héo rii ¢ ca chua) thong qua con duong tin
hiéu JA ¢ cay thubc 14 [78]. Ngoai ra tir cao chiét caa W. trilobata con cho thay tac
dung chéng ky sinh tring, khang khuan, khang nam, khang viém [25, 79, 80]. Tiép
d6, hop chat wedelolactone (151) ciing da dugc Yuan va cong su tién hanh khao sat
hoat tinh khang viém thong qua tac dong cua ching 1én sy phat sinh cac yéu té gay
viém véi sy kich thich cua yéu t6 phién ma NF-kB. Két qua cho thay, hop chét nay
thé hién tiém ning khang viém manh théng qua qua trinh tc ché sy san sinh caa NO,
PGE2 va yéu té hoai tir khdi u TNF-o. [81]. Nam 2018, tiép tuc nghién ctru thanh phan
hoa hoc va danh gia hoat tinh khang viém trén dai thuc bao RAW264.7 cua cac hop
chat phan lap tr W. chinensis. T4c gia Zhong va cong su cho biét 3a-cinnamoyloxy-
154,16p-epoxy-17-hydroxy-ent-kaurane-19-oic acid (108), 4,5-di-O-caffeoylquinic
acid butyl ester (146), 4,5-di-O-caffeoylquinic acid methyl ester (147), 3,4-di-O-
caffeoylquinic acid methyl ester (148), 3,4-di-O-caffeoylquinic acid butyl ester (149),
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3-O-caffeoylquinic acid butyl ester (150), isoquercetin-3-O-f-D-glucopyranoside
(122) c6 kha nang e ché manh sy san sinh NO trén dai thuc bao véi gid tri ICso twong
ang 14 12,42 + 0,32, 10,87 + 0,25, 12,56 + 0,53, 11,34 + 0,32 va 6,45+ 0,26 uM [43].
Nghién ctru cua L.Sun va cong su da bao cao kha ning chdng viém dang ké cua hop
chat (103) biang cach wc ché san xuat NO trong céc té bao BV-2 microglia do LPS
gay ra véi gia tri IC50 1a 11,77 £ 0,83 uM [26]. Nghién ciru méi day vao nam 2021
cua ctia J. Xu va cong su cho rang hop chét (57) phan lap tir W. trilobata c6 tiém ning
dugc phét trién nhu mot chat diéu tri méi cho céc bénh lién quan dén viém [36].

1.2.2.5. Tdc déng irc ché hé than kinh trung wong

W. chinensis di duoc béo céo 1a mot loai thube dan gian dé diéu tri cac bénh
khac nhau bao gom ca bénh thoai hoa than kinh, cac bénh lién quan téi than kinh
trung wong hé théng. Chiét xuat tir than cuaa loai nay cho hoat dong wc ché than kinh
trung wong manh, hau hét tuong ty nhu tac nhan tim than [35]. Chiét xuét ethanol
cua toan bo cay cua W. chinensis da dugc thir nghiém cho cac hanh vi tdm sinh ly.
Két qua cho thay cac dong vat sir dung cao chiét nay lam giam hanh vi van dong va
giam kich thich cua cac than kinh trung wong giy tram cam [10, 82]. Dich chiét
chloroform, ethyl acetate va chiét xuat methanol tir I caa W. trilobata (30 mg/kg) két
hop Vvoi str dung pentobarbitone duoc tién hanh thir nghiém dua trén danh gia thoi
gian ngu va hoat dong di chuyén & chudt [83]. Chiét xuat ete dau hoa 1am ting nong
d6 natripentobarbitone & chudt so véi céc chiét xuat khac. Cac dong vat duoc ding
chiét xuét ethanolic tir W. chinensis cho thay giam hoat dong van dong cao hon dang
ké so véi cac thudc diazepam dién hinh va cac loai chiét xuat khac [65]. Mot nghién
ctru khac vé dich chiét con cua 14 W. chinensis dugce danh gia vé nhiing thay doi do
cang thang gay ra trong ndo chat dan truyén than kinh va mac enzyme monoamine
oxidase trong chudt bach tang. Céc chat chiét xuat dugc tim thay c6 kha ning binh
thuong hoa hoat dong chéng lai cing thing ¢ dinh gy ra thay ddi trong
norepinephrine (NE), dopamine (DA), 5-hydroxy tryptamine (5-HT), acid axetic 5-
hydroxy indole (5-HIAA) va enzyme monoamine oxidase (MAO) [84]. Nam 2019,
M.A.F. Islam va cong su tiép tuc nghién ciru hoat tinh tir cao chiét ethanolic cua W.
trilobata vé tac dung chéng tiéu chay va hé than kinh trung wong. Két qua cho thay
cao chiét tir W. trilobata c6 tac dung chéng tiéu chay va tram cam than kinh trung

wong giam dang ké [85].
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1.2.2.6. Cac hoat tinh sinh hoc khac

Niam 2009, Mishra G va cong su da nghién ciru hoat tinh bao vé té bao gan tur
chiét xuat con va nudc cua W. chinensis. Quan sat thay riang cac chiét xuat con & liéu
500 mg/kg cho thay cé tac dung manh hon so véi chiét xuat nudc [86]. Khoang thoi
gian sau d6 Jalal A va cong su (2012) di bao céo rang cac hop chat nhu flavonoid,
terpenoid va tannin trong W. chinensis cé thé chiu trach nhiém vé bao vé gan [87].
Hoat tinh 1am lanh vét thuong dugc khao sét trén hop chat 63 phan lap tur 14 W.
trilobata. Hop chit nay c6 tac dung chira lanh vét thuong 1a do kha nang khang khuan,
kich thich ting truéng nguyén bao soi va bao vé cac té bao thuong tich giy ra boi
peroxide. Céac ent-kaura-9(11),16-dien-19-oic acid (2,5-0,08 g/ml) da lam tang su
sbéng s6t cua té bao nguyén bao soi chudt L929 tir 97-117% va bao vé té bao nguyén
bao soi L929 chéng lai sy mat can bang oxy hoa gay ra bai hydrogen peroxide (94-
80%) [80]. Nghién ciru so sanh vé hoat tinh giam dau tir chiét xuét ethanol cua: W.
trilobata, W. biflora va Eclipta alba dugc danh gia bang phuong phép dung acid
acetic gay dau ¢ chudt. Nguoi ta phét hién ra rang cac chiét xuat irc ché phan tng dau
gay ra bai acid acetic phu thugc lidu. Liéu 500 mg/kg cua chiét xuat ethanol caa: W.
trilobata, W. biflora, Eclipta alba va aspirin c6 thé ngan chan hién twong nghién rang
va ¢d hiéu qua giam dau trong duong véi cac thubc chuan nhu aspirin va morphine
khi nghién ciru trén mé hinh dong vat [80]. H. Wagner va cong su di nghién ciru rang
wedelolactone (151) phan lap tir W. chinensis c6 5 co ché @c ché lipoxygenase va
caspase. Nghién ciru khang dinh rang W. chinensis c6 tac dung giam dau manh, khang
viém khi tién hanh thtr nghiém trén cac mé hinh dong vat cho két qua twong duong
Vi cac thudc chuan nhu morphine, aspirin va indomethacine [88]. Cho téi nim 2021,
cac nghién ciru cia R. Vinyagam va cong su tiép tuc khang dinh lai da tac dung caa
hop chat (151) v6i kha nang khang khuan, giam dau, chdng oxy héa, doc té bao,
chéng dai thao duong, chéng viém, bao vé than kinh, bao vé tim mach va bao vé gan
[89].
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CHUONG 2. PHUONG PHAP VA THUC NGHIEM

2.1. Péi twong nghién ciu
2.1.1. Sai dat ba thuy (Wedelia trilobata (L.) Hitchc).
M3u Sai dat ba thay (W. trilobata) dugc thu héi tai Thai Binh vao thang 9 nim
2017. Tén khoa hoc ciia mau duogc xac dinh boi TS. PS Van Hai, Vién Sinh thai va
Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Mau tiéu ban
2016.55-W2 duoc luu trix tai Trung tdam Nghién ctru ndng dugc, Trung tdm Nghién

ctru va Chuyén giao céng nghé.

Hinh 2.1. Cay Sai dat ba thuy (W. trilobata)
2.1.2. Sai ddt (Wedelia chinensis (Osbeck) Merr.).

Mau Sai dat (W. chinensis) duoc thu hai tai Ha Noi vao thang 9 nam 2017. Tén
khoa hoc cua mau dugc xac dinh bsi TS. D6 Vin Hai, Vién Sinh thai va Tai nguyén
sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Mau tiéu ban 2016.55-
W1 dugc luu trir tai Trung tdm Nghién ctru nong dugc, Trung tdm Nghién ciu va

Chuyén giao cong nghé.

Hinh 2.2. Cay Sai dat (W.chinensis)
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2.2. Phuong phap nghién ctiru
2.2.1. Phwong phdp phan ldp chat

. Sic ky 16p mong (TLC)

Sic ky 16p mong duoc thuc hién trén ban mong trang sin DC-Alufolien 60
F2s4 (Merck 1,05715), RP-C18 Fasss (Merck). Phét hién chat bang dén tir ngoai o hai
budc séng 254 nm va 365 nm hoic dung thude thir 1a dung dich H2SO4 10% duoc
phun déu I&n ban mong, siy khd réi ho nong tir tir dén khi hién mau.

. Sic ky 16p mong diéu ché

Sac ky 16p mong diéu ché thuc hién trén ban mong trang san silica gel 60 Fss
(Merck 1,05875), phat hién vét chat bang deén tir ngoai hai budc séng 254 nm va 365
nm, hoac cat ria ban mong dé phun thude thir 1a dung dich H2SO4 10%, ho néng dé
phat hién vét chat; ghép lai ban mong nhu cii dé x4c dinh ving chit, sau d6 cao 16p
silica gel c6 chat, giai hap phu va tinh ché lai bang cach két tinh trong dung méi thich
hop.

. Sac ky cot (C.C)

Sic ky cot dugc tién hanh véi chat hap phu la silica gel pha thuong va pha dao.
Silica gel pha thuong co cd hat la 0,040-0,063 mm (230-400 mesh). Silica gel pha
dao RP-18 (150 pm, Fuldi silysia Chemical Ltd.). Nhya Diaion HP-20 (Misubishi
Chem. Ind. Co., Ltd.).

2.2.2. Phwong phdp xdc dinh cdu tric tric cac hgp chat

Phuong phap chung dé xac dinh cau tric hoa hoc cua cac hop chat la su két
hop xac dinh gitra cac thong sb vat Iy véi cac phuong phap pho hién dai bao gom:

2.2.2.1. Phé khoi liong (MS)

Phd khéi lugng do trén hé Agilent 1260 HPLC-MS véi ngudn ion héa
(Electrospray ionization source-ESI hoac Atmospheric pressure chemical ionization-
APCI) cua Vién Hda sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2.2.2. Phé khéi lwong phan gidgi cao HR-ESI-MS

Phd phén giai cao HR-ESI-MS dugc do trén may Agilent 6530 Accutate Mas
QTOF LC/MS cuaa Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét

Nam.
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2.2.2.3. Phé céng huong tir hat nhan NMR

Phé NMR do trén may: Bruker AM500 FT-NMR cua Vién Hoa hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam. Chat noi chuan la TMS (Tetramethyl
Silan).

Céc ky thuat phd cong huong tir hat nhan duoc s dung bao géom:

- Phé cong huang tir hat nhan mét chiéu: *H-NMR, 3C NMR va DEPT.

- Phé cong huong tir hat nhan hai chiéu: HSQC, HMBC, COSYva
NOESY.

- Dung mdi duoc sir dung bao gom cac dung moi: DMSO-ds, CDsOD,
CDCls. Viéc lya chon dung méi do phu thudc vao ban chit cua tirng mau, trén nguyén
tac la dung moi phai hoa tan hoan toan mau do va khong che khuat cac tin hidu phan
tich.

2.2.2.4. Do quay cuc [a]p:

Do quay cuc duoc do trén may JASCO P-2000 Polarimeter cua Vién Hba sinh
bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2.2.5. Phuong phap xdc dinh duwong:

Viéc xac dinh cau hinh dudng va vi tri gan caa duong 1a phan vé cing quan
trong trong qua trinh xay dung cau tric hda hoc cua cac hop chat phan lap dugc.
Trinh tu xac dinh duong duoc thuc hién nhu sau:

- Nhan dang dudng don thong qua gia tri &6 chuyén dich hoa hoc cacbon va
proton, cau hinh «/f ctia nhém OH-hemiacetal duoc xac dinh thdng qua hang sb
tuong tac ciia proton anome (Ji-2) cling nhu xac dinh lap thé cac vi tri trong tirng phan
tr dwong bang dang tin hiéu va hang so6 twong tac J caa cac proton trong tirng phan
tor duong.

- So sanh do chuyén dich hda hoc dc cua cac dudong thu dugc Vi cac tai lidu
tham khao vé chi va loai.

- Kiém tra lai cau tric hoa hoc cua tirng phan tir dudng don bang phd HSQC
két hop vai phd 'H-TH COSY dé ndi mach cacbon ciing nhu gan chinh xac cac gia tri
d6 dich chuyén hoa hoc cua tirng vi tri. Xac dinh vi tri gan cia dudng don hay chudi
duong thdng qua pho tuong tac 2 chiéu HMBC.

Tuy nhién, véi viéc st dung phéd NMR, chung ta chua khang dinh duoc ciu

hinh D/L cua tieng phan ta duong.
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+ X4c dinh duong D va L: Trudc hét thiy phan dé tao duong don, sau d6 tinh
ché bang cac phuong phép sic ky két hop dé thu dugc cac duong don. Tién hanh
kiém tra trén sic ky TLC véi cac duong chuan; so sanh do quay cuc riéng véi cac dit
liéu da cong bd. Tir d6 xac dinh duoc ciu hinh D/L cua dudng.

+ Cac budc tién hanh cu thé nhu sau: MGi hop chat (WT1 va WT2, 3 mg)
duoc hoa tan trong 5 mL hdn hop dung dich KOH/EtOH 10 % va dun nong dén 70°C
trong 3 gio. Sau d6 hdn hop dung dich dugc axit hda bang HOAc. HAn hop thu dugc
sau phan ttng duoc loai bo dung méi va tién hanh chiét phan I16p véi EtOAc va nuée
(10 mL x 3 lan). Dich chiét EtOAc thu dugc duoc ¢d quay va tinh ché lai thu duoc
chat bot mau tring. Dich nude thu dugc gdom céc san pham dudng don. Tién hanh so
sanh bang silica gel TLC (Rf 0,3 vé4i hé dung mdi trién khai CH3Cl/MeOH/H20
1,5:1:0,15 (V/v/V)) va so sanh d6 quay cuc riéng véi dudng chuan da cong b [90, 91]
cho thay duong thu dugc 1a D-glucose véi [a]o +10,5 (c, 0,15, H20).

2.2.2.6. Xdc dinh cdu hinh tuyér déi theo phwong phdp Mosher [92]:

Viéc xac dinh cau hinh tuyét ddi cua cac hop chat hiru co 1a mot yéu cau quan
trong vé cau tric trong hop chét thién nhién. Cac ddi tuong nghién cau theo Mosher
cd thé la ancol bac 2, amin bac 1, .... Cac ester Mosher dugc diéu ché bang phan tng
cua ancol bac 2 véi cac tdc nhan Mosher (R)- va (S)-a-methoxy-a-(trifluoromethyl)
phenylacetic acid (R)-MTPA va (S)-MTPA) hoac vai céc acylchloride cuia MTPA.
Céc budc tién hanh cu thé nhu sau:

- Diéu ché ester (S)-MTPA cia WC1: hop chat WC1 (3 mg) dugc hoa tan
trong CH2Cl> (2,5 mL) cung dimethylaminopyridine (35 mg), trimethylamine va (R)-
MTPA chloride (30 uL), hdn hop phan tmg dugc khdy & nhiét d6 phong. Sau 3 gid
dirng phan tng, thém vao 1mL MeOH. Hon hop dung dich thu duge dugc cd quay
va tinh ché lai trén cot sac ky silica gel vai hé dung mai rira giai CH2Cl-MeOH (100:
1) thu duoc este (S)-MTPA cia WC1 (1a, 1,2 mg). S liéu phd xem muc 2.4.2.1

- Pbiéu ché ester (R) - MTPA caa WC1: Ester (R) - MTPA cia WC1 (1b, 1,5
mg) duoc diéu ché bang (S) - MTPA clorua véi cac bude twong ti nhu trén. S liéu
phd xem muc 2.4.2.1

2.2.3. Phwong phap danh gid hoat tinh sinh hec
2.2.3.1. Phuong phdp danh gia hoat tinh khang viém

Nguyeén tac:
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Hoat tinh khang viém duoc danh gia qua tac dung @re ché san sinh gbc tu do
nitric oxide (‘NO). Géc tu do *“NO duge san sinh & nhiéu loai té bao khac nhau. Dang
"NO xuét tiét c6 mat & cac té bao nhu dai thuc bao, nguyén bao soi hay té bao gan
thudng dugce san sinh v6i lwong 16n khi xuat hién dap tng viém [93].

Céc gdc ty do nitric oxide ('NO) duoc san xuat tir qué trinh chuyén hoa L-
Arginine thanh L-citruline, xuc tac boi iNOS. Trong phan trng, NADPH dugc str dung
cung cp electron va NOH-arginine dugc tao ra nhu 13 mét trung gian. NOS2 (Nitric
Oxide Synthase 2) st dung oxy va electron tir NADPH dé oxy hoa cac chit nén L-

Arginine va trung gian OH-L-Arginine, ma sau d6 dugc oxy hoa thanh NO va L-

Citrulline.

H,N  NH,* H,N  N-OH HN O

Y

NH NADPH 1/2 NADPH
NH NH + N—0o
0O, O,
Nitric oxide

H,*N COO- H,*'N COO- H,*N COO-
L-Arginine N"-hydroxy-L-arginine L-Citrulline

Céc gbc ty do "NO c6 thoi gian ban hay rat ngan (tiz = 4 gidy), phan tng véi
cac phan tir khac nhau thuong hinh thanh hoac nitrate (NOs’) hoac nitrite (NO2"). Mot
phuong phap duoc st dung dé xac dinh gian tiép "NO 1a do mau cac thanh phan san
pham cuia n6 va nitrite. Phan tng nay doi hoi nitrate (NO3") dau tién duoc khi thanh
nitrite (NO2").

Nitrate Reductase

NO;- > NO,"
Nitrate Nitrite

Nitrite duoc phat hién va phan tich théng qua phan @ng tao phic mau hong do
khi mau thir c6 chira NO2 vai thude thir Griess. Phuong phap nay duoc thyc hién trén
dong té bao dai thuc bao RAW264.7.
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Khi thém acid sulphanilic, nitrite tao thanh mudi diazonium, sau d6 cac thudc
nhudm azo dugc thém vao dé tao thanh mau hang.

Céch tién hanh:

Nudi té bao: Té bao RAW264.7 nudi cay ¢ 37°C trong méi trudong DMEM ¢6
b sung huyét thanh nhau phéi bo 10% (FBS), 100 U/mL penicillin va 100 pg/mL
streptomycin trong ta nudi cay 5% CO; trong 24 gid.

Sau d6 chiing dwoc nudi ciy trong giéng phién 96 véi thé tich 1 200 pL, mat
d6 2 x 10* té bao/giéng. U 30 phut ¢ 37°C, 5% CO,.

Té bao duoc kich thich véi 2 pL LPS (0,1 mg/mL) véi sy c6 mat caa cac hop
chat thir & nhiéu néng do khac nhau, duoc pha sin trong DMSO. U 30 phut ¢ 37°C,
5% COo..

HGt 100 pL dich ndi cua té bao phan tng véi 100 pL thude thir Griess. NaNO2
& cac nong do khac nhau duoc st dung dé xay dung dudng chuan. B hap thu dugc
do & 570 nm. Cardamonin dugc str dung 1am mau déi ching duong [94].

Giéng khong dugc t mau ma chi sir dung dung dich pha miu, khdng cho LPS
duogc coi 1a ddi chitng Am. Phan té bao con lai sau khi da sir dung dé danh gia hoat
tinh gdy doc té bao bang phuong phap MTT [95].

Phan té bao con lai sau khi di sir dung dé danh gia hoat tinh &c ché san sinh
NO dugc bé sung 20 pL dung dich MTT (0,5 mg/mL pha trong PBS), u trong 4 gid
& 37°C va 5% CO,. Sau d6 hiit bo hét mai truong trén bé mit, két tua formazan duoc
hoa tan trong isopropanol. B6 hap thu dugc do & 570 nm.

Kha ning song sot caa té bao CS% (% Cell Survival) dugc tinh theo cong thic:

OD (mau thtt) - OD (ddi chirng trang)

; ; x 100
OD (DMSO) - OD (bPdi chirng trang)

CS% =

Ham luong nitrite caa mau thi nghiém dugc xac dinh nho vao duong chuan
NaNO; va dugc so sanh % véi mau ddi chitng &m (LPS). Kha ning tc ché san sinh

NO duogc xac dinh theo cong thuc:
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([Xtb](mAu th)— [Xtb]LPS)

% Uc ché =
b Uc che [Xtb]Control—-[Xtb]LPS)

X 100%

[Xtb] : ndng d6 NO trung binh, duoc tinh toan dua vao duong chuan NaNO;

Phuong phép xtr Iy s6 liéu:

Céc thi nghiém danh gia sang loc hoat tinh wc ché san sinh NO cua cac chat
sach phan lap duoc dugc thuc hién I1ap it nhat 3 1an va Iy gia tri trung binh. Phan tich
s6 liéu, xay dyng do thi va tinh toan gié tri ICso dugc x4c dinh theo phuong phéap hdi
quy khdng tuyén tinh trén phan mém Graphpad Prism 6.0.

2.2.3.2. Phuong phdp danh gid irc ché a-glucosidase

Hoat tinh ac ché a-glucosidase duoc thuc hién dwa trén phan ang thay
phan 4-nitrophenyl-a-D-glucopyranoside (pNPG) thanh dwong glucose va p-
nitrophenol, hop chat c6 mau vang, duéi xuc tac cua enzyme a-glucosidase. Khi
mau tht c6 hoat tinh uc ché enzyme a-glucosidase, sy tao thanh hop chat p-
nitrophenol s& giam, do vay mat do quang (OD) cua p-nitrophenol so véi mau
ddi chitng, khéng bi tc ché s& giam theo. Mat ¢6 quang (OD) cua p-nitrophenol
sinh ra sau phan tng duoc do & budc séng 405nm va duoc dung dé danh gia hoat
dong wc ché enzyme cua mau th.

Cong thuc:

(OD_, -OD_)-(OD, -0OD,)
OD,. -OD,.

% Uc ché = x100

- ODc:+: Mat d6 quang trung binh caa mau ching dwong (khong c6 mau
thir, c6 a-glucosidase)

- OD..: Mat @6 quang trung binh caa mau ching am (khéng c6 mau thir va
a-glucosidase)

- ODs: Mat @6 quang trung binh cua mau thir

- ODp: Mat d6 quang trung binh cua mau trang (c6 mau thir, khdng c6 a-
glucosidase).

- Nong @6 trc ché 50%, ICso dugc xay dung trén 5 nong do tha nghiém.
Gia tri 1Cso duoc xac dinh theo phuong phap hoi quy tuyén tinh trén phan mém
Graphpad Prism 6.0.

- Phép thir duoc thuc hién cu thé nhu sau:
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Trong mdi giéng nghién ctru chira: 50 pL mau thir va 100 pL dung dich
enzyme a-glucosidase dugc o 25°C trong 5 phat, tiép tuc bd sung 50 pL 4-
nitrophenyl-a-D-glucopyranoside (p NPG), do trén may ELISA & budc song 405
nm [96]. Chat d6i ching duong acarbose duoc dung dé kiém soat do 6n dinh va
danh gia hoat tinh &c ché twong duong. Cac phép thir dwoc lap lai 3 1an [96].

2.2.3.3. Phurong phdp ddnh gid hoat tinh #c ché a-amylase

Nguyeén tic: Hoat tinh tic ché enzyme a-amylase dugc thuc hién dwa vao phan
ung thay phan tinh bot khoai tay trong nuwdc véi su O mat cia enzyme a-amylase.
Dung dich tinh bt hoa tan dudi xUc tac cua enzyme a-amylase tao ra mét phan (ng
c6 mau xanh dac trung do phuc hop gita tinh bot va iodine, do @6 giam mau ¢ budc
song 650 nm dé danh gia hoat tinh ¢ ché enzyme cua mau nghién cuu.

Céch tién hanh: Pun s6i 100 mg tinh bot khoai tay trong 5 mL dém phosphate
(Pu = 7) trong 5 phut, sau d6 1am ngudi vé nhiét do phong. Tiép d6 mau thir (20 pL)
va tinh bot (50 pL) duoc tron lan véi 30 L dém phosphate 0,1 M (P = 7). Sau 5
phdt thém vao 2 mL dung dich a-amylase 5 mg/mL. Hon hgp phan tng sau d6 dugc
11 & 37°C trong vong 15 phdt. Phan (ng két thic bang viéc thém 50 uL HCl 1 M va
50 pL dung dich iét. o d6 hap thu quang cua dung dich sau phan tng & budc song
650 nm va tinh % tc ché [97].

Cong thuc:

(0D, -OD,)-(OD,-0D,) .o
OD.. -0OD,.

% Uc che =

- ODc+: Mat d6 quang trung binh cia mau chirg duong (khéng c6 mau
thu, c6 a-amylase)

- OD..: Mat @6 quang trung binh caa mau ching am (khéng c6 mau thir va
a-amylase)

- ODs: Mat @6 quang trung binh caa mau thir

- ODp: Mat d6 quang trung binh cua mau trang (c6 mau thir, khdng co a-
amylase).

2.2.3.4. Phurong phdp déanh gia hoat tinh gdy déc té bao

- Dong té bao thir nghiém: Hoat tinh gdy doc té bao duoc thir nghiém trén 4

dong té bao ung thu & nguoi bao gom: ung thu phdi (A-549), ung thu gan (Hep3B),



41

ung thu va (MCF-7), ung thu tuyén tién liét (PC3). Cac dong té bao ung thu duoc
cung cap boi GS. Jeong-Hyung Lee, trudng PHQG Kangwon, Han Quédc. Té bao ung
thu dugc nudi cay in vitro theo phuong phap Mosmann [98].

- Phuong phdp thir dgc té bao: Sur dung phirong phdap MTT

Pay la mot phuong phap so mau, do do suy giam mau cia MTT dé danh gia
kha ning song sot cua té bao. O té bao séng, MTT tham gia phan &ng oxi hda khir
véi ty thé cua té bao va tao thanh cac formazan dang tinh thé. Do vay, ti 1¢ té bao
sbng sot dugc suy ra tir lwgng formazan tao thanh tir MTT. Luong formazan tao thanh
dugc hoa tan boi dung méi hiru co (DMSO, isopropanol) va do do hap thu & budc
s6ng 570 nm. Kha ning gay doc té bao duoc suy ra tir viéc danh gia kha ning séng

sot cua té bao [95].

7 l
N [ mitachondrial :
C>_< ~N reductase
N"‘

N\r\€7 (j)\"/ \I:g—
MTT (mau vang) Formaran (mau tim)

- Phép thir dwoc tien hanh cu thé nhu sau:

+ Chat thir (20 pL) duoc dua vao cac giéng cua khay 96 giéng dé c6 nong do
d6 100 puM; 30 pM, 10 pM.

+ Té bao dugc nudi cay 48 gio trong mdi truong RPMI 1640 hoic DMEM &
37°C, 5% CO2 vai 10% FBS, penicillin (100 unit/mL) va streptomycin sulphate (100
ng/mL). Sau khi diéu chinh dé c6 mat d6 phd hop (trong khoang 2-5 x10° té
bao/giéng). Hat 180 pL té bao vao céac giéng caa khay 96 giéng da co chat thi. Trén
ciing mot dia thir, bo tri mot sé giéng dé lam dbi chitng khéng c6 mau thir, chi c6
dung moi pha mau DMSO 10%.

+ Sau 48h, cho phan ang véi 0,5 mg/mL MTT & diéu kién 37°C va 5% CO:
trong 4 gio. Sau d6 hat bo hét moi truong trén bé mit, két tia formazan dugc hoa tan
trong isopropanol.

+ Do hap thu dugce do & 570 nm.

+ Camptothecin duoc st dung lam d6i chimg duong.
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Kha ning séng sot cua té bao CS% (% Cell Survival) duoc tinh theo cng thirc:

0 55 o OD (mau thit) - OD (ddi chirng trang) < 100
0 song sot =151 (DMSO) - OD (ddi chirng trang)

% wc ché = 100% - %sdng s6t
OD: gia tri mat d6 quang
DMS010% dugc sir dung nhu di ching am.
Gia tri 1Cso duoc xac dinh theo phuong phap hodi quy khong tuyén tinh trén
phan mém Graphpad Prism 6.0.
Cac phép thtr hoat tinh sinh hoc duoc thuc hién tai Vién hoa sinh bién — Vién

Han Iam Khoa hoc va Céng nghé Viét Nam.

2.3. Thuc nghiém
2.3.1. Phan ldp cac hgp chdt tir Sai dét ba thuy (W. trilobata)

Phan than va 14 cua Sai dat ba thiy (W. trilobata) sau khi thu hoach duoc rira
sach, phoi kho va nghién nhé thu duoc 2,4 kg. Sau dé tién hanh chiét mau trong dung
moi methanol (5L x 3 1an) bang thiét bi chiét siéu &m (50°C, mdi lan 3 gio) dé thu
cao chiét methanol (300 g). Tir cao chiét methanol thu duoc, tién hanh chiét phan
doan trong dung mdi n-hexane va nuéc theo ty 18 1:1 (v/v), dich chiét n-hexane thu
dugc c6 quay dudi ap suat giam chan khong thu duoc cao n-hexane (101,8 g) va lép
nuéc. Tur 16p nudce, tiép tuc tién hanh chiét phan 16p véi dung madi ethyl acetate, sau
d6 c6 quay dudi 4p suat giam chan khong thu duoc cao chiét ethyl acetate (15,1 g) va
dich nuéc. Dich nuéc duoc cho chay qua cot Diaion (HP-20) dé loai bo mudi va
duong tu do roi rira giai bang methanol/nudc theo ti 18 0/1 — 1/0 (v/v) thu dugc 3
phan doan ki hieu WTW1-WTWS3.

Tt cao ethyl acetate duoc hoa tan véi mot luong téi thiéu dung méi sau d6 tam
véi silica gel, cit quay cho dén khi bot toi kho. Tién hanh phan tach cot nay véi hé
dung méi gradient dichloromethane/methanol voi do phan cuc ting dan (D/M 50:1 —
0:1, v/v)) thu dugc 6 phan doan ki hiéu WT2.1-WT2.6. Tu phén doan WT2.1 tién
hanh phan tach bang cot pha thuong voi hé dung moi ria giai
dichloromethane/acetone 6/1 (v/v) thu dugc phan doan WT3.2. Tinh ché lai WT3.2
trén cot silica gel pha thuong st dung hé dung moi ria giai dichloromethan/ethyl
acetate theo ti 18 3/1 (v/v) thu dugc chit sach WT4 (10 mg). Tir WT2.3 chay c6t pha
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thuong véi hé rira giai dichloromethane/methanol/nuéc 5/1/0,1 (v/v/v), thu duoc
phan doan WT4.3. Tiép tuc phan tach WT4.3 trén cot sic ky pha thuong ria giai bang
hé dung moi dichloromethane/ethyl acetate/methanol 4/2/1 (v/v/v) thu dugc phan
doan WT 5.6. Tinh ché lai WT5.6 trén cot Sephadex LH 20 str dung hé dung mdi ria
giai methanol/nude 1/1 (v/v) thu duge chat sach WT1 (40 mg) va WT5 (14 mg). T
phan doan WT2.5 tién hanh phan tach trén cot Sephadex LH 20 sir dung hé dung méi
rira giai methanol/nuée 1/1 (v/v) thu duoc phan doan WT9.1. Tinh ché lai WT 9.1
trén cot sic ky pha dao sir dung hé dung méi rira giai methanol/nuée 1/1 (viv), thu
duogc chat sach WT6 (15 mg).

Tién hanh sic ky cot v6i phan doan WTW3 sir dung dung méi ria giai
gradient dichloromethane/methanol 100/1 — 0/100 (v/v) thu dugc 6 phan doan ki hiéu
WT1.1 —WT1.6. Tr phan doan WT1.5 duoc phan tach trén cot sic ky silica gel pha
thuong véi hé dung moi ethyl acetate/methanol/nudce 5/1/0,1 (v/iviv) thu dugc phén
doan WT14.3. Tiép tuc phan tach WT14.3 trén cot Sephadex LH 20 véi hé dung mai
rira giai methanol/nuée 1/3 (v/v) thu duoc 2 phan doan WT16.5 va WT16.6. Tinh ché
lai WT16.5 trén cot sac ky pha thuong véi hé dung mdi ethyl acetate/methanol/nuéc
4/1/0,1 (v/v/v) thu dugc WT2 (16,9 mg). Hop chat WT8 (13 mg) thu duoc khi tinh
ché lai WT16.6 trén cot pha dao rira giai bang hé dung moi methanol/nudc 1/2 (V/v).
Phén doan WT1.4 dugc chay qua cot sic ky silica gel pha thuong thu duoc WT1.7
khi rira giai bang hé dung mai ethyl acetate/methanol/nudc 5/1/0,1 (v/viv). Phan tach
lai WTL1.7 qua cot pha dao sir dung dung mdi rira giai methanol/nuéc 1/1 (v/v) thu
duoc hai phan doan WT1.12 va WT1.11. Phan doan WT1.11 tiép tuc duoc phan tach
qua cot silica gel pha thuong, raa giai bang hé dung moi
dichloromethane/methanol/nuéc 7/1/0,1 (v/v/v) thu dugc WT17.4. Tt phan doan
WT17.4 chay qua cot sic ky pha dao véi hé rira giai methanol/nuée 1/1,5 thu duoc
chat sach WT7 (5 mg). Tir phan doan WT1.12 chay cot sic ky pha thuong hé ethyl
acetate/methanol/nudce 8/1/0,1 (v/v/v) dugc phan doan WT 14.7. Phan doan WT14.7
dugc tinh ché lai trén cot sic ky pha thuong, st dung hé dung mdi rira giai
dichloromethane/methanol/nuéc 7/1/0,1 (v/v/v) thu dugc chat sach WT3 (22 mg).
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Wedelia trifobata (2,4 kg khé than va |a)

WT2.6

A Acetone ‘ Chiét véi methanol (3 1&n x 5 L)
D: Dichloromethane Sau dé cét loai b duna méi
M: Methanol Can chiét methanol (300 g)
E: Ethyl acetate Bd sung nuére va chiét phan 16p véi dung méi hexan,
H: Hexane sau d6 cét quay loai dung méi
W:  Water Pha nwoc Can hexane (101,8 g)
B6 sung etyl axetat
Pha nwéc
Diaion HP-20 c.c
Gradient MW 0:10— 1:0] ‘
WTWH1 WTW2 WTW3 Siica gelc.c Cin ethyl acetate (15,1 g)
Gradient D:M 100:1-0:100
‘ ‘ | Silica gelc.c
WT1.1 WT1.4 WT15 WT1.6 Gradient D:M 50:1- 0:1
Silica gel c.c Silicagelc.c - -
EM:W 5:1:0,1 E:M:W 5:1:0,1 ‘ l ‘ ‘ ‘ ‘
Sephadex L]+ WT24  WT22  WT23 WT24 WT2.5
MW 1:3 Silica gelc.c
ﬁ‘ D:M:-W 5:1:0,1 Sephadex LH20
M:W 1:1
WT1.12 WHH wites WT165 WT3.2 Siica geu\f?'s
Silica gelc.c sii | . : ’ : D:E:M 4:2:1 WT9.1
E:M:W 8:1:0,1 licagelc.c WT5.6
D:M:W7:1:0,1 - Silica gel c.c Sephadex LH20 RP-18
WT14.7 WT17.4  ww 1.0 EMW 4:1:01 Silica gel c.c MW 11 MW
’ D:E3:1
Silicagelc.c
D:M:W 7:1:0,1 RP-18
M:W 1:1,5
WT3 WT7 WT8 WT2 wT4 WT1 WT5 WT6
22 mg 5 mg 13 mg 16,9 mg 10 mg 40 mg 14 mg 15 mg

Hinh 2.3. So do phan 1ap cac hop chat tir loai Sai dat ba thuy (W. trilobata)
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2.3.2. Phan ldp cac hgp chdt tie mdu Sai dat (W. chinensis)

Phan than, 14 cua Sai dat (W. chinensis) sau khi thu hoach duoc rira sach, phoi
kho va nghién nho thu dugc 1,4 kg. Sau dé tién hanh chiét mau trong dung mai
methanol (3 1an x 4L) bang thiét bi chiét siéu &m (50°C, mdi lan 3 gid) dé thu cao
chiét methanol (160 g). Tir cao chiét methanol thu duoc, tién hanh chiét phan doan
trong dung mdi n-hexane va nuéce theo ty 16 1:1 (v/v), dich chiét n-hexane thu duoc
cd quay dudi ap suat giam thu duoc can n-hexane va lép nudc. Tur 16p nudc, tiép tuc
tién hanh chiét phan 16p véi dung mai ethyl acetate, sau d6 c6 quay dudi &p suat giam
chan khong thu duoc cin chiét ethyl acetate (16,26 g) va dich nudéc. Dich nuéc dugc
cho chay qua cot Diaion (HP-20) dé loai bo tap chat rdi rira giai bang methanol/nudc
theo ti 1€ 0/1 — 1/0 (v/v) thu dugc 3 phan doan ki hiéu WCW1-WCWS3.

Tién hanh sic ky cot v6i phan doan WCW?2 st dung dung méi riza giai gradient
dichloromethane/methanol (100/1 — 1/100, (v/v)) thu dugc 6 phan doan ki hiéu
WC2.1 - WC2.6. Tur phan doan WC2.3 dugc phén tch qua cot Sephadex LH 20 ria
giai bang hé dung mdi methanol/nudc 1/1 (v/v) thu duoc phan doan WC3.1. Tiép tuc
phan tich WC3.1 trén cot sic ky silica gel pha thuong véi hé dung moi
dichloromethane/methanol 9/1 (v/v) thu dugc hai phan doan WC8.4 va WC8.7. Tinh
ché lai WC8.4 trén cot sic ky silica gel pha thuong véi hé dung moi
dichloromethane/acetone 1,2/1 (v/v) thu dugc hop chat WC2 (222 mg). Hai hop chat
WC3 (12,5 mg) va WC5 (48,9 mg) thu dugc khi tinh ché lai WC8.7 qua cot sac ky
pha dao st dung hé dung moi rira giai methanol/nuée 1/1 (v/v). Phan doan WC2.4
dugc phan tach trén cot sic ky silica gel pha thuong voi hé dung moi
dichloromethane/methanol 5/1 (v/v) thu dugc hai phan doan WC4.3 va WC4.4. Tu
phan doan WC4.3 khi cho chay qua cot sic ky pha dao st dung hé dung mai ria giai
methanol/nudc 1/1 (v/v) thu duoc phan doan WC4.5. Tinh ché lai WC4.5 qua cot sac
ky silica gel pha thuong vai hé dung moi dichloromethane/methanol/nuée 4/1/0,1
(v/v/v) thu duoc hop chat sach WC1 (20 mg). Phan doan WC4.4 duoc chay lai trén
cot sic ky silica gel pha thuong voi hé dung méi hexane/dichloromethane/methanol
1/1/1 (v/v/v) thu dugc hop chat WC6 (22 mg) va phan doan WC4.7. Phan doan nay
tiép tuc duoc phan tach lai qua cot sic ky silica gel pha thuong véi hé dung moi ethyl
acetate/methanol 6/1 (v/v) thu duoc hop chat WC7 (15 mg). Phan tach phan doan
WC2.5 trén cot sephadex LH 20 véi hé dung moi ria giai methanol/nude 1/2 (viv)
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thu dugce phan doan WC5.1. Phan doan nay tiép tuc duoc chay qua cot sic ky silica
gel pha thuong véi hé dung méi rira giai dichloromethane/methanol 3/1 (v/v) thu
dugc hai phan doan WC5.4 va WC5.6. Hop chat WC4 (98 mg) thu duogc khi tinh ché
lai WC5.4 trén cot sic ky silica gel pha thuong véi hé dung méi ethyl
acetate/methanol 6/1 (v/v). Phan tach WCS5.6 trén cot sac ky pha dao sir dung hé dung
moi rira giai methanol/nuée 1/5 (v/v) thu duoc hop chat sach WC10 (24,4 mg).

Tir can ethyl acetate duoc hoa tan vai mot luong téi thiéu dung méi sau d6 tam
véi silica gel, cit quay cho dén khi bot toi kho. Tién hanh phan tach cot nay véi hé
dung méi gradient hexane/acetone véi 6 phan cuc ting dan 100:0 — 0:100 (v/v) thu
dugc 6 phan doan ki hiéu WC12.1-WC12.6. Tir phan doan WC12.3 tién hanh phan
tach bang cot pha thuong hé vai hé dung mai rira giai dichloromethane/ethyl acetate
6/1 (v/v) thu duoc hop chiat WC8 (9,7 mg) va phan doan WC13.6. Tinh ché lai
WC13.6 trén cot pha dao sir dung hé dung maéi rira giai acetone/nudce 2/1 (viv) thu
duoc hai hop chat sach WC11 (11,2 mg) va WC12 (15,4 mg). Tir WC12.6 chay cot
sac ky silica gel pha thuong vai hé rira giai hexane/acetone 1/1 (v/v), thu dugc phan
doan WC15.3. Tiép tuc phan tach WC15.3 trén cot sic ky pha dao st dung hé dung

moi rira giai acetone/nudc 1/1 (v/v), thu duoc chat sach WC9 (35,3 mg).
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Wedelia chenesis (1,4 kg khé)

A Acetone ‘ Chiét véi methanol (3 1dn x 4 L)
D: DiChloromethane . Qan AA rat Inai kA dins mAi
M: Methanol Can chiét methanol (160 g)
E: Ethyl acetate B& sung nwée va chiét phan I6p véi dung mai hexan,
H- Hexane sau do cét quay loai dung méi
. \
W: Water Pha nwoc Can ILexane
B& sung etyl axetat
|
Pha nwéc
Diaion HP-20 c.c
MW gradient
WCW1 WCW2 Siica ol WEW3 Cin ethyl axetate (16,26 g)
ilica gel c.c
| gradientD:M 100:1-1:100 Silicagelc.c
| | Gradient H:A100:1-1:100
We2.3 WC2 4 gjjicq gelc.c WC2.5 WC2.6
D:M 5:1 )
Shephadex LH-20
1 M:W 1:2 T ‘
WC 3.1
Siica gele.c WC4.4 We s 1 WceC121 wc122 WC12.3 WC12.6
Siliﬁ;gﬂelﬂc‘c
Silica gelc.c Silica gel c. Silica gelc.c A1
WeC43 H:D:M 1:1:1 D:M 3:1 H:E 6:1
WwC8 4 ’ —‘ WC15.3
RP-18
o2 w87 MW 1:1 WC13.6 RP-18
Za RP-18 wc4a7 WGS4 wese RP-18 AW 1:1
pe ‘ MAWA:1 WC4.5 AW 2T
~o - ilica gelc.c -
T ke tmEe ]
WC9.2 wWc10.2 wc10.11 WC4.7 WC4.6 WC4.8 WC7.1 WC11.2 WC13.1 WC14.1 wc14.2 WC16.21
222mg 125mg 489mg 20mg  22mg 15mg 98mg 24,4 mg 9,7 mg 11,2 mg 154mg 353 mg

Hinh 2.4. So do phan lap cac hop chat tir loai Sai dat (W. chinensis)
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2.4. Thong s6 vat ly va dir liéu phé cia cac hep chat phan lap
2.4.1. Thong sé vdt Iy va di# ligu phé ciia cac hep chdt phan ldp dwec tir Sai
ddt ba thuy (W. trilobata)

2.4.1.1. Hop chat WT1: Wedtriloside A (chdt méi)

Chét bot mau trang;

Do quay cuc [o]p 2*: - 61,6 (¢ 0,15, MeOH);

Phd IRvmax (KBr): 3423, 2941, 2865, 1727, 1630, 1461, 1381, 1319, 1250,
1224, 1080, va 992 cm;

Phé HR-ESI-MS m/z 541,2659 [M+HCOOQO]" (Tinh toan ly thuyét cho cong
thirc phan tir CarHaOw, M = 541,2654): m/z 531,2367 [M+CI]" (Tinh toan Iy
thuyét cho cong thic phén tir C26Ha009Cl, M= 531,2366);

S6 liéu phd *H NMR (CDsOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.1.

2.4.1.2. Hop chat WT2: Wedtriloside B (chdt méi)

Chét bot mau trang;

Do quay cuc [o]p 2*: - 37 (¢ 0,10, MeOH);

Phé IR vmax (KBr): 3379, 2926, 2862, 1721, 1632, 1458, 1378, 1248, 1227,
1065, 1030, 986, 884, and 767 cm™,

Phé HR-ESI-MS m/z 575,2190 [M-H]" (Tinh toan ly thuyét cho céng thuc
phan tir C26H39012S, M = 575,2192).

S6 ligu phd *H NMR (CD3sOD, 500 MHz) va 3C NMR (CD:0D, 125 MHz)
xem bang 3.2.

2.4.1.3. Hop chat WT3: Paniculoside-1V

Chat bot mau trang;

Do quay cuc [o]p %% - 77,2 (c 0,2, MeOH);

Phd ESI-MS m/z 499 [M+H]*;

S6 lieu phd 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.3.

2.4.1.4. Hop chat WT4: Apigenin

Chét bot mau vang;

Diém néng chay mp: 347-348 °C;

Ph6 ESI-MS m/z 271 [M+H]*
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S6 liéu phd 'H NMR (CDsOD, 500 MHz) va 1*C NMR (CDs0D, 125 MHz)
xem bang 3.4.

2.4.1.5. Hop chdt WT5: Apigenin 7-O-A-D-glucopyranoside

Chat bot mau vang;

Phé ESI-MS m/z 433 [M+H]*;

S6 liéu phd *H NMR (DMSO-ds, 500 MHz) va 3C NMR (DMSO-ds, 125
MHz) xem bang 3.5.

2.4.1.6. Hop chat  WTE6: 3-0-/-D-glucopyranosyl(1-4)-4-D
glucuronopyranosyl] oleanolic acid 28-O-f-D-glucopyranosyl ester

Chét bot mau trang;

Pho ESI-MS m/z 979 [M+Na]*;

S6 lieu phé *H NMR (DMSO-ds, 500 MHz) va C NMR (DMSO-ds, 125
MHz) xem bang 3.6.

2.4.1.7. Hop chat WT7: 4', 4,6-trihydrroxyaurone

Chét bot mau trang;

Pho ESI-MS m/z 271 [M+H]*;

Sé ligu phd 'H NMR (CD30D, 500 MHz) va 13C NMR (CD30OD, 125 MHz)
xem bang 3.7.

2.4.1.8. Hop chat WT8: Caffeic acid

Chét bot mau trang;

Phd ESI-MS m/z 181 [M+H]*;

S6 lieu ph6 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.8

2.4.2. Thong sé vdt Iy va di# ligu phé ciia cac hep chdt phan ldp dwec tir Sai

dat (W. chinensis)

2.4.2.1. Hop chat WC1: Wednenic (Hop chat méi)

Chét bot mau trang;

Do quay cuc [a]p?*: - 26,5 (¢ 0,25, MeOH);

Phé IR v max (KBr) 3395, 2968, 2930, 1648, 1580, 1511, 1372, 1226, 1163,
1075, va 1040 cm™;

Ph6 HR-ESI-MS m/z 345,0987 [M + H]* (Tinh toan ly thuyét cho cong thuc
C13H23Na0+S, M = 345,0984); m/z 367,0801 [M + Na]* (Tinh toan ly thuyét cho
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cong thirc C13H2207Na,S, M = 367,0803); m/z 225,1482 [M - HSO4Na + H]* (Tinh
toan ly thuyét cho cong thirc C13H200s, M = 225,1490);

S6 liéu phd 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.9.

Hop chdt (S)-MTPA cia WC1 (1a)

'H NMR (CD30D, 500 MHz): 6n 7,613 — 7,421 (10H, overlap, proton thom),
3,630 (3H, s, OCH3), 1,501 (1H, dd, J = 3,5, 12,5 Hz, Hs-2), 1,859 (1H,t,J= 12,5
Hz, Ho-2), 4,693 (1H, dt, J = 3,5, 12,5 Hz, H-3), 5,767 (1H, d, J = 3,5 Hz, H-4),
6,418 (1H, dd, J = 1,0, 16,5 Hz, H-7), 5,901 (1H, dd, J = 6,0, 16,5 Hz, H-8), 5,983
(1H, dd, J = 6,0, 12,5 Hz, H-9), 1,431 (3H, d, J = 6,0 Hz, H-10), 1,202 (3H, s, H-
11), 1,050 (3H, s, H-12), 1,315 (3H, s, H-13).

Hop chdt (R)-MTPA ciia WC1 (1b):

'H NMR (CDs0D, 500 MHz): 6+ 7,613-7,401 (10H, overlap, proton thom),
3,58 (3H, s, OCH3), 1,516 (1H, dd, J = 3,5, 12,5 Hz, Hs-2), 1,878 (1H, t, J = 12,5
Hz, Ho-2), 4,676 (1H, dt, J = 3,5, 12,5 Hz, H-3), 5,767 (1H, d, J = 3,5 Hz, H-4),
6,395 (1H, dd, J = 1,0, 16,5 Hz, H-7), 5,846 (1H, dd, J = 6,0, 16,5 Hz, H-8), 5,982
(1H, dd, J = 6,0, 12,5 Hz, H-9), 1,463 (3H, d, J = 6,0 Hz, H-10), 1,174 (3H, s, H-
11), 1,014 (3H, s, H-12), 1,328 (3H, s, H-13).

2.4.2.2. Hop chat WC2: Cleroindicin E

Chét dau khéng mau;

ESI-MS m/z 159 [M+H]*, 141 [M - H.0 + H]*, va 123 [M - 2H,0 + H]*;

[a]p 2 + 1.15 (c 0,011, MeOH);

S6 lieu phd *H NMR (CDsOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.10.

2.4.2.3. Hop chat WC3: Wednenol (Hop chdt méi)

Chat dau khéng mau;

[0]p?*: - 47.2 (¢ 0,22, MeOH);

Phé IR vmax (KBr): 3341, 2950, 1455, 1270, 1168, va 920 cm™;

Phé HR-ESI-MS m/z 185,1170 [M + H]* (Tinh toan ly thuyét cho cong thirc
phén tir C10H1703, M = 185,1177);

S6 liéu phd 'H NMR (CDsOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.11.
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2.4.2.4. Hop chat WC4: Cornoside

Chét bot mau nau;

bo quay cuc [a]p?*: - 19,5 (¢ 0,11, MeOH);

Phé khéi luong ESI-MS m/z 317 [M+H]*

S6 liéu phd 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)

xem bang 3.12.

2.4.2.5. Hop chdat WC5: Rengyol
Chat ran, mau trang;
S6 lieu pho 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)

xem bang 3.13.

2.4.2.6. Hop chat WC6: Kaempferol-3-O-4-D-glucopyranoside

Chét bot, mau vang;

Pho ESI-MS m/z 449 [M+H]*;

S6 liéu phd *H NMR (CDsOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)

xem bang 3.14.

2.4.2.7. Hop chat WCT: Quercetin-3-O-4-D-glucopyranoside

Chat bot, mau vang;

Pho ESI-MS m/z 464 [M+H]*;

S6 liéu phd *H NMR (CDsOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)

xem bang 3.15.

2.4.2.8. Hop chat WC8: Luteolin

Chét bot mau vang;

ESI-MS m/z 287 [M+H]";

S6 lieu phd 'H NMR (500 MHz, DMSO-ds) va 3C NMR (125 MHz, DMSO-

ds) xem bang 3.16.

2.4.2.9. Hop chat WC9: Jaceosidin

Chét bot mau vang;

Phd ESI-MS m/z 331 [M+ H]*;

S6 liéu phd 'H NMR (DMSO-ds, 500 MHz) va C NMR (DMSO-ds, 125

MHz) xem bang 3.17.

2.4.2.10. Hop chdt WC10: 1-O-benzyl-8-D-glucopyranosyl-2-sunifat
Chét bot, mau trang;
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Ph6 ESI-MS m/z 349 [M-H]

D6 quay cuc [a]o?*: -36,0 (¢ 0,03, MeOH)

S6 liéu phd 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.18.

2.4.2.11. Hop chdt WC11: 19-hydroxy-3-0x0-12-ursen-28-oic acid

Chat bot, mau trang;

bo quay cuc [a]p?*: -50,0 (¢ 0,02, MeOH);

Phd ESI-MS m/z 469 [M-H], m/z 939 [2M- H]-.

S6 lieu pho 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.19.

2.4.2.12. Hop chat WC12: ilexgenin B (Pubescenolic acid)

Chét bot, mau trang;

Do quay cuc [a]p?*: +22,6 (¢ 0,01, CH3CI)

Pho ESI-MS m/z 471 [M- H]

S6 lieu pho 'H NMR (CD3sOD, 500 MHz) va 3C NMR (CD30D, 125 MHz)
xem bang 3.20.

2.5. Hoat tinh ciia cac hop chat phan Iap loai W. chinensis va W. trilobata
2.5.1. Két qud thiz hogt tinh khang viém cac hep chat phan lgp tir loai W.
chinensis va W. trilobata
Céc hop chat phan 1ap WC1-WC12 va WT1-WTS8 di duogc thir nghiém cho
kha ning tc ché san sinh NO trong cac té bao RAW264.7 duoc kich thich bang LPS
& nong do 10, 30, va 100 uM duoc thuc hién nhu muyc 2.2.3.1. Cac hop chat dugc
danh gia so bo c6 kha nang wc ché > 50 % su san sinh ra NO trong té bao RAW?264.7
tiép tuc thir nghiém & cac nong do khac nhau dé xac dinh gia trj 1Cso. Két qua thu
nghiém duoc thé hién & bang 3.21.
2.5.2. Két qud thaz hogt tinh sc ché a-amylase, a-glucosidase cac hop chat
phan Idp ter loai W. trilobata va W. chinensis
Céc hop chat WT1-WT8, WC1-WC12 phan lap tir W. trilobata va W.
chinensis dugc danh gia hoat tinh ¢ ché a-amylase va a-glucosidase theo phuong

phap mo ta ¢ 2.2.3.3 va 2.2.3.2. Két qua duoc thé hién trong bang 3.22.
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2.5.3. Hoagt tinh #ic ché gdy déc té bao ciia cac hep chdt phan ldp tir W.
chinensis va W. trilobata
Céc phép thir hoat tinh gay doc té bao duoc thyuc hién theo phuong phap duoc
mé ta trong muc 2.2.3.4. Cac hop chat WC1- WC12 phan lap tir W. chinensis va
WT1-WT8 phan lap tir W. trilobata duoc thir hoat tinh gy doc té bao in vitro trén
4 dong té bao ung thu & nguoi: ung thu phdi (A-549), ung thu gan (Hep3B), ung
thu va (MCF-7), ung thu tuyén tién liét (PC3). Két qua thir hoat tinh thé hién & bang
3.23.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Xac dinh cau tric c&c hop chat phan lap
3.1.1. Xdc dinh cdu tric cac hgp chat phan ldp tir Sai dat ba thoy (W.
trilobata)
3.1.1.1. Hop chat WT1: Wedtriloside A.

WT1

16a,17-dihydroxy-ent-9(11)-kaurene-19-al Paniculoside-1V
Hinh 3.1. C4u tric hoa hoc caa hop chat WT1 va céc hop chat tham khao

Hop chat WT1 thu dwoc dudi dang chat bot mau tring, do quay cuc la [o]5
— 61,6 (c 0,15, MeOH). Trén phd khéi phan giai cao HR-ESI-MS cua hop chat WT1
Xuat hién pic ion gia phan tir tai m/z 541,2659 [M + HCOO]" (tinh toan ly thuyét
cho cong thuc phén ti 1a C27H41011, M = 541,2649) cho phép xac dinh céng thac
phén tr caia WT1 la CogHa00e.
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Trén phé hdng ngoai caa WT1 cho thidy mét lién két doi (1630 cmt), mot
nhém carbonyl (1727 cm1), va nhém hydroxyl (3423 cm™2). Trén phé *H NMR cua
WT1 xuat hién tin hiéu caa hai nhém methyl tai on 1,24 (3H, s, H-18) va 1,02 (3H,
s, H-20), cung tin hiéu cua mot proton olefinic tai o+ 5,20 (1H, t, J = 3,0 Hz, H-11).
Bén canh do tin hiéu caa proton oxymethylene duoc xac dinh tai on 3,51 (1H, d, J
= 11,5 Hz, Ha-17), 3,55 (1H, d, J = 11,0 Hz, Hs-17). Ngoai ra, pho proton caa WT1
con cho thay su xuét hién tin hiéu caa mot proton anome tai ou 5,47 (1H, d, J = 8,0
Hz, H-1") cung 6 tin hiéu khac caa mot phan tur duong tai on 3,36 (1H, dd, J = 8,0,
9,0 Hz, H-2"), 6n 3,43 (1H, dd, J = 9,0, 9,0 Hz, H-3"), 6w 3,38 (1H, t, J = 9,0 Hz, H-
4, 51 3,40 (1H, m, H-5"), 3,83 (1H, dd, J = 2,0, 11,5 Hz, Ha-6") va 3,71 (1H, dd, J
=45, 11,5 Hz, Hp-6"). Tir c&c dir liéu trén cing vai gid tri ctia cac hang so tuong tac
J (Jr2=8,0Hz, J23 = 9,0 Hz, va J34 = 9,0 Hz) cho phép du doan sy c6 mat cua

mot phén tir duong S-glucopyranose.
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Hinh 3.4. Phé *H-NMR cua hop chat WT1
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Phan tich ph6 3C NMR cua WT1 cho thay sy xuat hién tin hiéu cua 26
nguyén tur carbon, trong d6 c6 2 tin hiéu caa nhém methyl, 9 tin hiéu nhom
methylene véi 2 nhom methylene dinh truc tiép véi oxi tai dc 68,9 (C-17) va 62,4
(C-6'), 9 nhém methine cong hudng trong viing tir 45,0 dén 114,9 ppm, va 6 tin hiéu
carbon khong lién két hydro. Trén phdo 2C NMR cho thay sy xuét hién cia mot
nhom methine cong huong tai dc 114,9 va mot carbon khéng lién két hidro tai dc
159,0 ppm, goi Y su xuat hién mot ndi déi C=C. T cac dix kién phé thu duoc va cac
phan tich trén goi y hop chat WT1 1a mét diterpenoid c6 khung ent-kaurane. Diéu
nay hoan toan phu hop véi dic diém sinh tong hop cua cac hop chét diterpenoid
phat hién tir chi Wedelia trude d6 [99].
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Hinh 3.9. Céc twong tac chinh trén phé HMBC (H—C), COSY (H=H) cua WT1

Céc lién két tryuc tiép gitra cac proton va carbon caa WT1 duge xac dinh dya
trén viéc phan tich phd HSQC. Vi tri cua phan tir dwong duoc xac dinh dya trén phd
HMBC gitta twong tac H-1' cua phén ti duong (o 5,47, J = 8,0 Hz) vai C-19 (oc
177,7) cua phan ent-kaurane aglycon, diéu nay cho phép ta xac dinh vi tri caa phan

tir duong duogc dinh tryc tiép tai vi tri C-19 (Hinh 3.9).
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Hinh 3.10. Pho NOESY cua hop chat WT1

Bén canh d6 trén phd HMBC cho thay tuong tac giita H-20 (64 1,02) va C-1
(8 42,2), C-5 (& 48,1), C-9 (& 159,0), C-10 (& 39,9); giita H-18 (S 1,28) v&i C-
4, C-5, va C-19 cho phép ta xac dinh vi tri ciia hai nhém methyl duoc dinh truc tiép
tai C-10 va C-4 cua phan ent-kaurane aglycon (Hinh 3.9). Tuong tac gitra H-17 (Su
3,51) va C-16 (& 85,6), C-15 (& 55,8), C-13 (& 45,0) cho phép x4c dinh vi tri cua
nhoém CHa-17 dugc gan tai C-16. Mot s6 CAc twong tic cua proton canh nhau duoc
quan sét trén pho COSY nhu: H-11 (4 5,20)/H-12 (4 2,22, S 1,48)/H-13 (S
2,16); H-5 (S 1,66)/H-6 (1 2,56, on 1,98)/H-7 (3n 2,03, o1 1,51); H-1 (9 1,20,
1,95)/H-2 (9 1,93, 1,50)/H-3 (9w 2,23, 1,07) (Hinh 3.9).

Hinh 3.11. Céc tuong tic NOESY (H-=-->H) chinh cia WT1
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Bang 3.1. S6 liéu phé NMR cua WT1 va hop chat tham khao

C #ocd oc?c onP¢ mult. (J in Hz)

1 39,9 42,2 1,20 m/1,95 m

2 19,2 21,2 1,93 m/1,50 m

3 35,1 39,4 2,23 m/1,07 m

4 48,3 46,2 -

5 45,9 48,1 1,66 dd (8,5, 11,0)

6 17,5 19,6 2,56 m/1,98 m

7 29,6 31,3 2,03m/1,51 m

8 42,6 43,9 -

9 156,6 159,0 -

10 383 39,9 -

11 113,8 114,9 5,20t (3,0)

12 30,1 31,2 2,22 m/1,48 m

13 44,2 45,0 2,16 m

14 42,9 44,2 2,06 m/1,45m

15 55,0 55,8 1,96 m/1,54 m

16 84,6 85,6 -

17 | 68,4 68,9 3,51d (11,0)
3,55d (11,0)

18 24,2 28,4 1,24s

19 206,6 177,7 -

20 23,7 24,5 1,02s

1 95,4 5,47 d (8,0)

2 74,0 3,36 dd (8,0, 9,0)

3 78,5 3,43 dd (9,0, 9,0)

4 71,1 3,381 (9,0)

5' 78,7 3,40 m

6 62,4 3,83dd (2,0, 11,5)
3,71dd (4,5, 11,5)

8125MHz, P500 MHz, °CDsOD,%75 MHz, *oc: Sé liéu cua 16a,17-
dihydroxy-ent-9(11)-kaurene-19-al do trong CDClI3[100].
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Cau hinh « cua nhdm methylene & vi tri C-14 duoc xac dinh bing tuong tac
trén phd NOESY ctia Ha-14 (d1 1,45) va H3-20 (dn 1,02). Bén canh d6 phdo NOESY
Xuat hién tin hiéu twong tac giita Hs-18 (on 1,28) va H-5 (du 1,66), tuy nhién khéng
c6 tuong tac giira on 1,28 (Hs-18)/0n 1,66 (H-5) v&i Ha-20 (dn 1,02), tir d6 két luan
cau hinh £ cho Hs-18 va H-5. Phan tich cac tuwong tac trén phd NOESY cua WT1
cho thiy tuong tac giita Hp-12 va Ha-17 goi y cho ta ciu hinh « caa nhém hydroxyl
tai vi tri C-16. Bén canh d6 khi so sanh d¢ dich chuyén héa hoc tai C-16 (5c 85,6)
va C-17 (dc 68,9) cua WT1 vai cac gia tri phd 3C NMR tai 84,6 (C-16) va 68,4 (C-
17) caa 16a,17-dihydroxy-ent-9(11)-kaurene-19-al [100] cho thay su pht hop & hai
vi tri trén, trong khi hop chat 16p,17-hydroxy-ent-kauran-19-oic acid-g-
Dglucopyranosyl ester c6 d6 chuyén dich hoa hoc tuwong tng tai hai tri tri trén 12 dc
79,8 (C-16) va 70,3 (C-17) [99, 100]. T nhitng thdng tin trén cho thay cau trdc hop
chat WT1 twong ty nhu 16a,17-dihydroxy-ent-9(11)-kaurene-19-al, ngoai trir su
Xuat hién cua nhom carbonyl trong WT1 thay vi nhém aldehyde trong 16¢,17-
dihydroxy-ent-9(11)-kaurene-19-al va su xuat hién cia mot goc duong glucose tai
vi tri C-19. Tién hanh thay phan hop chat WT1 trong méi truong kiém dé thu dugc
duong don. Nhom duong trong WT1 duogc xac dinh 1a D-glucose véi goc quay cuc
[0]**p = +10,5 (c 0,15, H20) phu hop véi gia tri d6 quay cuc riéng cia duong D-
glucose di cong bé trude d6 [90, 99]. Két hop so sanh dit lidu phd caa WT1 vai hop
chat  16a,17-dihydroxy-ent-kauran-19-oic  acid--D-glucopyranosyl  ester
(Paniculoside-1V) [99] cho thay sy twong ddng & hau hét c4c vi tri ngoai trir su xuat
hién them mot ndi doi tai vi tri C-9/C-11 trong hop chat WT1. Tir tat ca nhitng phan
tich dix liéu pho trén cho phép xac dinh dugc hop chat WT1 1a 16a,17-dihydroxy-
ent-9(11)-kaurene-19-oic acid-g-D-glucopyranosyl ester, day 1a hop chat mai va

duoc dat tén riéng la wedtriloside A.
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3.1.1.2. Hop chat WT2: Wedtriloside B

QU g

2\ .

HO—S—O
// s 0o O

O  Ho
HO—) t

OH
Hinh 3.12. Cu tric hop chat WT2

Hop chat WT2 thu duoc dudi dang chat bot mau tring, do quay cuc riéng 1a
[0 ]o 2*: - 37 (c 0,10 , MeOH). Trén pho khéi luong phan giai cao HR-ESI-MS xuat
hién pic ion gia phan tu tai m/z 575,2190 [M-H] (Tinh toan ly thuyét cho cong thic
phan tir CogH39012S, M = 575,2192) cho phép xac dinh dugc cong thirc phan tir cia
WT2 la C26H40012S. Trén pho hong ngoai cia WT2 cho thay sy xuat hién mot tin
hiéu lién két doi trong vong (1630 cm™), mot nhém cacboxyl (1727 cm™), va nhém
hydroxyl (3423 cm™). Bén canh d6 sy xuat hién caa cac dai tin hiéu tai 1227, 1248
cm® (S=0) va 767, 819, va 884 cm™ (C-O-S) goi ¥ su xuat hién caa mot nhém
sulfate [101-103]. Giéng véi hop chat WT1, trén pho proton cia WT?2 ciing Xuat
hién tin hiéu hai nhdm methyl tai on 1,23 (3H, s, H-18) va 1,02 (3H, s, H-20), cung
véi tin hiéu cua mot proton olefin tai on 5,19 (1H, t, J = 3,0 Hz, H-11. Tin hiéu cta
proton oxymethylene dugc xac dinh tai on 3,50 (1H, d, J = 11,0 Hz, Ha-17), 3,55
(1H, d, J = 11,0 Hz, Hp-17). Ngoai ra con c6 su xuat hién cua mét tin hiéu cua
proton anome tai on 5,47 (1H, d, J = 8,0 Hz, H-1") va sau tin hiéu khac caa phan tir
duong bao gém du 3,37 (1H, dd, J = 8,0, 9,0 Hz, H-2"), dn 3,43 (1H, br d, J = 9,0
Hz, H-3"), o1 3,49 (1H, t, J = 9,0 Hz, H-4), 6u 3,53 (1H, m, H-5'), 4,25 (1H, dd, J =
2,0, 11,5 Hz, Ha-6") va 4,21 (1H, dd, J = 4,5, 11,5 Hz, Hy-6"). Tur cac dir liéu trén
cling Vi gié tri cua cac hang sé twong tac J (Jr2= 8,0 Hz, J23 = 9,0 Hz, va Jaa =

9,0 Hz) cho phép du doan su cd mat cua mét phan tir duong S-glucopyranose.
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Hinh 3.13. Céac tuong tac chinh
HMBC (H—C), COSY (H=H) va NOESY (H=-->H) caa hop chat WT2

Trén pho 3C NMR cua WT2 ciing cho thay su xuét hién tin hiéu cua 26
nguyén tu carbon, trong d6 c6 2 tin hiéu caa nhém methyl, 9 tin hiéu nhom
methylene vé&i 2 nhom methylene dinh truc tiép véi oxi tai dc 68,9 (C-17) va 67,6
(C-6"), 9 nhém methine cong hudng trong ving tir 45,0 dén 114,9 ppm, va 6 tin hiéu
carbon khéng lién két hydro. So sanh véi cac dir lieu phd caa WT1 va WT2 cho
thay sy gan giéng nhau ¢ hau hét cac vi tri. Piém khac nhau duy nhat caa hai hop
chat nay I tai vi tri C-6' ciia phan tir duong. Trén pho 2C NMR cho thay tai vi tri
C-6' cia WT?2 chuyén dich manh vé phia truong thap tai dc 67,6 ppm trong khi &
hop chit WT1 14 dc 62,4 va nhém hydroxyl dugc thay thé boi mot nhém thé khac.
Tién hanh thiy phan WT2 trong méi truong kiém thu duoc duong don. Goc dudng
thu dugc duoc xac dinh la D-glucoside (xem muc 2.2.2.5) bai su phu hop voi dir
liu da cong bd trude d6 [90]. Bén canh d6 khi thém Ba(OH)2 vao dung dich nuéc
thu duoc sau khi thay phan thdy xuat hién két taa trang, khong tan trong HCI 2M.
Két hop véi cac tin hiéu thu duoc tir phd hdng ngoai, phd khéi luong phan giai cao,
c6 thé khang dinh sy c6 mat cta anion SO4% trong WT2. Tir nhitng phan tich trén
két hop so sanh tai liéu tham khao c6 thé khang dinh nhom thé tai C-6’ cia WT2 la
hydrogen sulfate (-HSO4). Cac tuong tac HMBC, COSY va NOESY cua WT2 hoan
toan twong tu nhu WT1 (Hinh 3.13). Tur nhitng phan tich trén xac dinh duoc hop
chat ~ WT2 la 16a,17-dihydroxy-ent-9(11)-kaurene-19-oic acid-g-D-
glucopyranosyl-6'-sulfate ester. Pay 1a mot hop chat méi dugc dit tén riéng 1a

wedtriloside B.
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Bang 3.2. Sb liéu phé NMR cua hop chit WT2 va chit tham khao

C Focac ocae orPC mult. (J in Hz)

1 42,2 42,2 1,21 m/1,97 m

2 21,2 21,2 1,92 m/1,47 m

3 39,4 39,3 2,23 m/1,06 m

4 46,2 46,1 -

5 48,1 48,2 1,65 dd (8,5, 11,0)

6 19,6 19,5 2,56 m/1,85 m

7 31,3 31,3 2,01 m/1,50 m

8 43,9 43,9 -

9 159,0 159,0 -

10 39,9 39,9 -

11 114,9 114,9 5,19t (3,0)

12 31,2 31,2 2,21 m/1,49 m

13 45,0 45,0 2,15 br d (3,5)

14 44,2 44,2 2,05 m/1,46 m

15 55,8 55,8 1,97 m/1,54 d (13,0)

16 85,6 85,6 -

17 68,9 68,9 3,50 d (11,0)
3,55d (11,0)

18 28,4 28,4 1,23 s

19 177,7 177,4 -

20 24,5 24,5 1,02 s

1 95,4 95,2 5,47 d (8,0)

2' 74,0 73,9 3,37 dd (8,0, 9,0)

3 78,5 78,0 3,43 br d (9,0)

4 71,1 70,7 3,49t (9,0)

5' 78,7 76,7 3,53 m

6 62,4 67,6 4,25dd (2,0, 11,5)
4,21 dd (4,5, 11,5)

2125MHz, °500 MHz, °CD30D, #dc: Sé liéu cua hop chit WT1 do trong CD3OD.
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3.1.1.3. Hop chat WT3: Paniculoside-1V

Hinh 3.14. C4u trdc hoa hoc hop chat WT3

Hop chat WT3 thu duoc duéi dang bot trang, vo dinh hinh, véi do quay cuc
[0]p?*~77,2 (c 0,2, MeOH). Trén phd ESI-MS xuat hién pic ion gia phan tu tai m/z
499 [M+H]*, 481 [M+H-H.0]* va 516 [M + NH4]* chang to6 WT3 c6 khéi luong
phan tir M = 498, két hop voi phd cong huong tir hat nhan cho phép xac dinh cong
thirc phan tir ciia n6 12 Ca6H4204. Trén phd *H-NMR cho thay su xuat hién tin hiéu
cua hai nhém methyl tai on 1,23 (3H, s, H-18) va 0,96 (3H, s, H-20), cung tin hiéu
cua hai proton oxymethylene tai on 3,73 (1H, d, J = 11,5 Hz, H.-17), 3,63 (1H, d, J
= 11,0 Hz, Hy-17). Ngoai ra con c0 tin hiéu cua mot proton anome tai on 5,43 (1H,
d, J = 8,0 Hz, H-1') va nam tin hiéu khac caa phan tir duong bao gom Ju 3,42 (1H,
dd, J=8,0, 9,0 Hz, H-2"), 61 3,46 (1H, dd, J = 9,0, 9,0 Hz, H-3"), 514 3,40 (1H, t, J =
9,0 Hz, H-4"), 6n 3,44 (1H, m, H-5", 3,86 (1H, dd, J = 2,0, 12,0 Hz, H.-6") va 3,71
(1H, dd, J = 4,5, 12,0 Hz, Hy-6"). Cac dit liéu ndy cling véi gia tri cua cac hang sb
tuong tac J (Jr2 = 8,0 Hz, J2.3 = 9,0 Hz, va J3.4 = 9,0 Hz) cho phép du doéan su ¢
mat cia mot phan tir duong S-glucopyranose. Phd 13C NMR cia WT3 cho thay tin
hiéu cua 26 nguyén tir carbon, trong d6 ¢6 2 tin hiéu cia nhdm methyl, 11 tin hiéu
nhoém methylene trong d6 2 nhém methylene dinh truc tiép véi oxi tai 5c 66,7 (C-
17) va 62,2 (C-6"), 8 tin hiéu methine, va 5 tin hiéu carbon khdng lién két hydro.
Lién két truc tiép gitra cac proton va carbon duoc xac dinh thdng qua phé HSQC.
Phén tich cac tuong tac trén phd *H-'H COSY cua WT3 cho phép ghép ndi cac
manh cau tric H-1 (on 1,84, 0,83)/H-2 (6w 1,42, 1,90)/H-3 (on 2,18, 1,06); H-5 (JH
1,11)/H-6 (61 1,83, 1,96)/H-7 (6 1,44, 1,65) va H-11 (611,60, 1,54)/H-12 (51 1,62,
1,48)/H-13 (dn 2,02). Tuong ty nhu hop chat WT1 va WT2 phan tir duong trong
WT3 dugc xac dinh la D-glucoside.
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Bang 3.3. S6 liéu phé NMR cua WT3 va hop chét tham khao

C Focac Ocae orPC mult. (J in Hz)

1 41,8 41,6 0,83 m/1,84 m

2 20,1 19,9 1,90 m/1,42 m

3 39,1 38,8 1,06 m
2,18 d (13,5)

4 45,1 45,0 -

5 58,5 58,3 1,11 m

6 23,2 23,0 1,83 m/1,96 m

7 43,4 43,0 1,44 m/1,65 m

8 45,8 46,0 -

9 57,3 57,09 1,02 d (5,5)

10 40,9 40,7 -

11 19,6 19,4 1,60 m/1,54 m

12 27,2 27,0 1,62 m/1,48 m

13 46,2 45,6 2,02m

14 38,1 37,9 1,96 m/1,84 m

15 53,7 53,5 1,40 m/1,56 m

16 83,0 83,0 -

17 66,9 66,7 3,73d (11,5)
3,63d (11,5)

18 29,0 29,0 1,235

19 178,2 178,9 -

20 16,4 16,2 0,96

1 95,6 95,4 5,43 d (8,0)

2' 74,1 73,7 3,42 dd (8,0, 9,0)

3 78,7 78,2 3,46 dd (9,0, 9,0)

4 71,1 70,8 3,40t (9,0)

5' 78,7 78,4 3,44 m

6' 62,4 62,2 3,86 dd (2,0, 12,0)
3,71dd (4,5, 12,0)

3125MHz, ®500 MHz, °CD30D, #dc ciia paniculoside-1V do trong CDsOD [99].
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Hinh 3.15. Cac twong tac chinh HMBC (H—C), COSY (H==H)
cua hop chat WT3

Vi tri cia D-glucoside duoc xac dinh dya trén cac twong tac trén phd HMBC.
Trén phé HMBC caa WT3 cho thay twong tac H-1' ctia phan tir duong (on 5,43, J
= 8,0 Hz) véi C-19 (dc 178,90) cuia phan ent-kaurane aglycon, ngoai ra cac tuong
tac khac duoc quan sat trén phd HMBC bao gém twong tac gitra H-20 (dn 0,96) va
C-1 (oc 41,6), C-5 (o1 58,3), C-9 (on 57,0) va C-10 (on 40,7), gitta H-18 va C-4 (JH
45,0), C-5 (Jn 58,3) va C-19 (6n 178,9); gitra H-17 (Jn 3,73, 3,630 va C-13 (dc
45,6)/C-15 (oc 53,5)/C-16 (oc 83,0) cho phép ta gan ghép vi tri cc nhom methyl va
céc nhom thé cua hop chat WT1 nhu hinh 3.15. Cac dir liéu phd cta hop chat WT3
cho phép du doan ciu trdc cua mot ent- kaurane diterpenoid [99] va tuong tu hop
chat WT1 ngoai trir viéc mat di mot lién két doi tai C-9/C-11. Tir tit ca nhitng phan
tich trén két hop so sénh vai tai liéu tham khao di cong bd thi cau tric cua hop chat
WT3 duoc xac dinh & 16a,17-dihydroxy-ent-kauran-19-oic  acid-f-D-
glucopyranosyl ester hay Paniculoside-1V, mot hop chat duoc da dugc cong bd
trude day tu loai Acanthopanax koreanum [99]

3.1.1.4. Hop chat WT4: Apigenin

OH O
Hinh 3.16. C4u trdc Hop chat WT4

Hop chit WT4 thu duoc dudi dang chat bot mau vang. Phd H-NMR cua

hop chat xuat hién tin hiéu proton caa mét vong thom hé twong tac spin-spin AzB>
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tai on 7,90 (2H, d, J = 8,5 Hz, H-2' va H-6"), 6,95 (2H, d, J = 8,5 Hz, H-3' va H-5").
Bén canh d6 1a hai tin hiéu proton olefin thom ¢ vi tri meta so vagi nhau tai o 6,72
(1H, d, J = 2,0 Hz, H-6), 7,11 (1H, d, J = 2,0 Hz, H-8) va mét tin hiéu dang singlet
duoc xac dinh tai on 6,70 (1H, s, H-3).

Ph6 13C NMR cua hop chat WT4 xuat hién tin hiéu caa 15 nguyén ti carbon
dic trung cho mot hop chat flavone. Trong d6 hai vi tri dic trung tai dc 98,7 (CH,
C-6) va 93,9 (CH, C-8) cua vong A khung flavone khi hai vi tri C-5 va C-7 bj thé
va moét tin hiéu nhom ketone tai oc 181,7 (C-4). Vi nhitng phan tich nay goiy WT4
la mot flavone. Mat hé spin kiéu AzB2 vai cé4c tin hiéu thu dugc trén phd carbon co
cudng d6 manh gap doi. Cac tin hiéu nay duoc xac dinh tai dc 128,4 (C-2', C-6),
115,9 (C-3', C-5') va 161,1 (C-4'). Thém nira céc dit liéu thu dugc tir phd NMR cua
hop chat WT4 khéng xuét hién bat ki tin hiéu cia mot nhdm thé nao khac, chirng
t6 cac vi tri nhom thé trong WT4 déu 1a cac nhom OH. DPiéu nay duoc khang dinh
lai khi phd ESI-MS cua WT4 khi thu duoc cac tin hiéu gia phan ter tai m/z
271[M+H]*, 541 [2M+H]* va 253 [M-H,0]* twong tng véi KLPT M = 270, CTPT
C1sH100s. Két hop so sanh véi tai liéu tham khao [104] da cong bd xac dinh duoc
hop chat WT4 1 apigenin.

Bang 3.4. S6 liéu phd NMR ciia hop chat WT4 va chat tham khao

C Focac Oc?® oHP¢ mult (J = Hz)
2 163,7 163,7 -

3 102,8 102,8 6,76 S

4 181,6 181,7 -

5 161,4 161,4 -

6 98,8 98,7 6,18 d (2,0)
7 164,0 164,0 -

8 93,5 93,9 6,47 d (2,0)
9 157,2 157,2 -

10 103,6 103,6 -

1’ 121,1 121,1 -

2 1284 1284 7.91d (8,5)
3 1159 1159 6,91d (8,5)
4' 161,1 161,1 -

5 115,9 115,9 6,91 d (8,5)
6’ 128,3 128,4 7,91d (8,5)

3125MHz, ’500 MHz, °DMSO-ds, *chat apigenin do trong DMSO-dg [104].
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3.1.1.5. Hop chat WT5: Apigenin7-O--D-glucopyranoside

OH 0]
Hinh 3.17. C4u trdc hop chat WT5
Bang 3.5. S6 lieu phd NMR cua hop chat WT5 va chat tham khao

C *oc Ocae orPc mult. (J in Hz)
2 164,0 | 1643 -
3 102,8 | 102,8 6,84 S
4 181,0 | 1819 -
5 161,0 | 161,1 -
6 99,7 | 99,4 6,44 d (1,5)
7 162,6 | 162,9 -
8 946 | 94,8 6,82 d (1,5)
9 156,6 | 156,9 -
10 105,1 | 105,2 -
1 120,7 | 120,0 -
26 | 1283 | 1285 7,93 d (8,5)
3,5 | 1157 | 116,1 6,90 d (8,5)
4 160,8 | 161,0 -
1” 99,3 | 99,4 5,06 d (7,5)
2" 730 | 730
3" 770 | 771
4" 69,4 | 695
5" 76,3 | 764
6" 60,5 | 605

3125MHz, "500 MHz, DMSO-ds “dc cua hop chit apigenin 7-O-8-D-
glucopyranoside do trong DMSO-ds [105].



71

Hop chat WT5 thu dugc duéi dang chat bot mau vang. Cc tin hiéu dic trung
cho vong thom thu dugc trén phd *H NMR cua hop chit WT5 hoan toan twong tu
Vi cac tin hiéu proton thom thu dugc tir WT4, ngoai trir sy xuat hién thém mét tin
hiéu ctia phan tir duong trén phd proton caa hop chat WT5, diéu nay duoc khing
dinh lai khi trén phd khéi phun mu dién tir xuat hién cac pic ion gia phan t tai m/z
433 [M+H]*, 877 [2M+Na]* va 415 [M+H-H20]* cho phép du doan khéi luong
phan tir cia WT5 1a M = 432 tuong tng voi CTPT Ca1H20010. Két hop véi cac di
licu phd NMR goi y WT5 ciing 1a mot dan xuat cua flavone véi proton anome tai
o1 5,06 (1H, d, J = 7,5 Hz, H-1") ¢6 hang s6 twong tac kha cao (J = 7,5 Hz) nén c6
thé khang dinh 12 phan tir duong S-D-glucopyranoside.

Trén pho carbon thu duoc tin hiéu cua 21 nguyén tir carbon, trong d6 15
nguyén tur carbon hoan hoan phu hop vai mét flavone. Phan tir duong duoc xac dinh
tai do chuyén dich hoa hoc dc 99,90 (C-1"), 73,08 (C-2"), 77,14 (C-3"), 69,55 (C-
4", 76,41 (C-5"), va 60,59 (C-6"). So sanh céc dit liéu phd cua hop chat WT5 thu
dugc véi dir lieu pho di cong bd cua hop chét apigenin 7-O-4-D-glucopyranoside
[105] thay su phd hop & tat ca cac vi tri. Nhu vay co thé két luan duoc WTS5 Ia
apigenin 7-O-$-D-glucopyranoside.

3.1.1.6. Hop chdt WT6: 3-O-/8-D-glucopyranosyl(1-4)-4-D-

glucoronopyranosyl] oleanolic acid 28-O-4-D-glucopyranosyl ester

OH
HO
o HOOC 0
HO 0
HO HO
OH

Hinh 3.18. Cau trdc hoa hoc caa hop chat WT6
Hop chat WT6 thu duoc dudi dang chat bot mau trang. Trén pho khéi luong
phun mu dién tir xuét hién tin hiéu m/z 979,4 [M+Na]* goi ¥ cong thic phan tir cua
hop chat WT6 13 CagH76019. Phd 'H NMR va 3C NMR cho thay hop chat WT6 ¢6
chira alycon 12 oleanolic acid vai sy xuat hién tin hiéu caa 7 nhém methyl tai dc 27,6
(C-23)/on 0,96 (3H, s, H-23), oc 16,6 (C-24)/on 0,68 (3H, s, H-24); oc 15,1 (C-
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25)/6n1 0,85 (3H, s, H-25), dc 16,4 (C-26)/0n 0,75 (3H, s, H-26); oc 25,4 (C-27)/0n
1,07 (3H, s, H-27); oc 32,7 (C-29)/6n 0,86 (3H, s, H-29) va dc 23,3 (C-30)/dn1 0,85
(3H, s, H-30), mat lién két doi dang (-CH=C<) tai [dc 143,4 (C-13) va 121,6 (C-
12)/0n 5,16 (1H, br s, H-12)], bén canh d6 lién két d6i bi thé ba vi tri trén duoc
khing dinh dya trén cac tuong tac trén phd HMBC giita H-12 (6n 5,16) va C-13 (¢
143,4)/C-18 (Jc 40,7), gitta H-27 (on 1,07) va C-13 (dc 143,4)/C-14 (oc 41,2)/C-
7(5c 32,2) va séu carbon khéng lién két hydro [dc 38,6 (C-4), 40,0 (C-8), 36,2 (C-
10), 41,2 (C-14), 45,9 (C-17), va 30,2 (C-20)]. Hai nhém carboxyl dugc xac dinh
tai [oc 175,2 (C-28) va 172,9 (C-6"]. Tin hiéu caa mot nhom methine tai truong
thap dc 87,8 (C-3)/d0n 3,01 (1H, dd, J = 4,5, 10,5 Hz, H-3) goi y ddy 1a mot nhém
methine dugc oxi hda. Bén canh d6 phé H NMR cho thay xuat hién céc tin hiéu
dic trung cta 3 phan tir dudng, cac gi tri tH va 3C NMR cta anome lan luot 1 [o+
4,11 d (8,0)/ oc 105,2], [on 4,23 d (8,0)/ oc 104,4] va [Jn 5,23 d (8,0)/ oc 94,0]. Vi
tri cac phan tir dudong duogc xac dinh dwa trén phd HMBC. Tuong tac gitta H-1' (51
4,11)/ dc 105,2 va C-3 (dc 87,8) cho phép xéc dinh vi tri ciia phan tir duong thir nhat
dinh tai vi tri C-3 cua alycon. Tin hiéu tai C-4’ dich chuyén manh vé phia trudng
thap va tuong tac gitta H-1" (0w 4,23)/dc 104,4 va C-4' (6c 82,9) trén pho HMBC
cho phép xac dinh vi tri phan tir duong thi 2 dwoc gan tai C-4' caa phan tir duong
tha nhat.

OH
HO
o HOOC O
HO 0
HO HO
OH

Hinh 3.19. Cac twong tac chinh trén phé HMBC (H—C), COSY (H=—H) cia WT6

OH
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Bang 3.6. Sb liéu phd NMR cua hop chit WT6 va hop chit tham khao

C | foc | oc* | o mult. QinHz) | C | #oc | 6c*¢ | oS mult. (J in Hz)

1| 381 | 38,2 |0,87m/1,46m 27 | 254 | 254 1,07 s

2 | 254 | 254 |192m/1,48 m 28 | 175,2 | 175,2 -

3| 879 | 87,8 [3,01d(4,5,10,5) 29 | 32,7 | 32,7 0,86s

4 | 38,7 | 386 |- 30 | 233 | 233 0,85s

5] 550 | 550 |0,71m 3-0-Glc

6 | 17,7 | 17,7 | 1,45m/1,26 m 1" | 105,0 | 105,2 | 4,11d (8,0)

71322 | 322 |1,37m/1,20m 2' | 735 | 73,7 3,00 m

8 | 40,0 | 40,0 |- 3 | 754 | 754 3,34 m

9 | 470 | 470 |147m 4' | 829 | 829 4,18 m

10 | 36,2 | 36,2 |- 5 | 753 | 754 3,21 m

11| 22,9 | 229 [1,79m 6 | 172,0 | 172,9 -

12 | 121,6 | 121,6 | 5,16 brs 4'-0-Glc

13 | 143,4 | 1434 | - 1" | 103,8 | 104,4 | 4,23d (8,0)

14 | 412 | 412 |- 2" | 73,4 | 73,6 3,15m

15| 27,1 | 27,1 | 1,71 m/0,94 m 3" | 76,3 | 76,6 3,21 m

16 | 22,5 | 225 |1,94m/1,58 m 4" | 70,0 | 69,5 3,12m

17 | 45,9 | 459 |- 5" | 77,0 | 76,9 3,10 m

18 | 40,7 | 40,7 | 1,49 m 6" | 61,1 | 60,9 3,62dd (12,5, 2,0)

3,48 dd (12,5, 4,5)

19 | 455 | 455 |1,63m/1,08 m 28-0-Glc

20| 30,2 | 30,2 |- 1" | 94,1 | 94,0 5,23 d (8,0)

21| 332 | 332 |1,32m/1,14m 2" | 72,3 | 723 3,09 m

22| 316 | 31,5 |1,54m/1,49m 3" | 76,6 | 76,7 3,09 m

23| 276 | 276 | 0,965 4" | 69,5 | 69,5 3,12m

24| 16,6 | 16,6 | 0,68s 5" | 776 | 77,7 3,13m

25| 151 | 151 | 0,855 6" | 60,7 | 60,6 3,60dd (12,5, 2,5)

3,44 dd (12,5, 5,5)

26 | 16,6 | 16,4 | 0,755
8125,MHz, "500 MHz, °‘DMSO-ds, *5c cua 3-O-[B-D-glucopyranosyl(1-4)-p-D-
glucoronopyranosyl] oleanolic acid 28-O-4-D-glucopyranosyl ester do trong DMSO-
des [106]

Bén canh d6 trén phd HMBC con cho thiy tuong tac gitta H-1" (Jn 5,23/ dc

94,0) va C-28 (Jc 175,2) cua aglycon, nhu vay tai vi tri C-28 cua aglycon duoc thé

vao phan tir duong thir ba. Cac hang sé twong tac J 16n cho tat ca cac proton anome,

goi y cau hinh A cho céc phan tir duong. Cau hinh tuong ddi tai H-3 duoc xac dinh
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dwa trén sy phan tich phé ROESY. Trén phé ROESY cho thay tuong tac gitra H-3
(0n 3,01) véi H-5 (n 0,71), H-23 (1 0,96) nhung khong c6 mdi twong quan vai H-
24. Tir @6 ¢ thé nhan dinh ciu hinh « cho vi tri H-3. Két hop so sanh véi tai liéu
tham khao di cong b xac dinh duoc hop chat WT6 1a 3-O-[8-D-glucopyranosyl-
(1—4)-p-D-glucuronopyranosyl] oleanolic acid 28-O-$-D-glucopyraosyl ester mot
hop chat duoc cong bé lan dau tir chi Wedelia, tuy nhién trude d6 hop chit nay da
duoc cdng b tir Swartzia simplex [107] va Polyscias fruticosa [106].
3.1.1.7. Hop chat WT7: 4'4,6-trihydroxyaurone

Hinh 3.20. Cau trdc hoa hoc caa hop chat WT7

Hop chat WT7 thu duoc dudi dang chat bot mau vang. Phd khéi luong ESI-
MS cho céc pic ion gia phan ti tai m/z 271 [M+H]*, 293 [M+Na]*, két hop véi dir
licu phd NMR ctia WT7 cho phép ta du doan CTPT cua WT7 1a CisH100s, M =
270. Trén pho '"H MNR cua WT7 xuat hién tin hiéu cta 7 proton thom va olefin.
Trong d6 céc tin hiéu tai on 7,90 (2H, d, J = 9,0 Hz) va 6,95 (2H, d, J = 8,5 HZ)
c6 cudng 6 manh gap doi, goi ¥ mot vong thom thé dang A2B,. Bén canh d6 hai
tin hiéu dic trung thé meta véi nhau tai on 7,11 (1 H, d, J = 2,0 Hz) va 6,72 (1H,
d, J = 2,0 Hz). Ngoai ra mét tin hiéu proton olefin bi c6 lap hoan toan dugc xac
dinh tai on 6,70 ppm. Trén phd 3C NMR va DEPT thu nhan tin hiéu cua 15 nguyén
tir carbon trong khoang tir 100,2-184,2 ppm. T4t ca cac phan tich trén cho phép
goi ¥ hop chat WT7 l1a mét flavone, va cac nhom thé trong WT7 déu 1a OH khi
pho NMR khong thu nhan su xuat hién caa bat ki nhém thé nao khac. Cac phan
tich dit liéu trén goi y ta téi hop chit 4,4,6-trihydroxyaurone. So sanh di liéu phd
Véi tai liéu da cong bd vé 4',4,6-trihydroxyaurone [108] thay sy phil hop hau hét
cac vi tri. Nhu vy c6 thé khang dinh WT7 chinh 1a 4',4,6-trihydroxyaurone.
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Bang 3.7. Sb liéu phé NMR hop chat WT7 va hop chit tham khao

C *ocd ocae orPC mult. (J in Hz)
2 150,0 158,3 -

3 179,0 184,3 -

4 167,5 167,0 -

5 97,6 104,2 7,11d (2,0)
6 167,5 167,0 -

7 100,4 100,2 6,72 d (2,0)
8 158,7 160,1 -

9 102,8 104,7 -

10 109,0 108,2 6,70 S

1 123,3 123,0 -

2' 132,7 129,6 7,90 d, (9,0)
3 115,9 117,0 6,95 d (8,5)
4 158,1 158,3 -

5 115,9 117,0 6,95 d (8,5)
6’ 132,7 129,6 7,90 d, (9,0)

a 125MHz, ® 500 MHz, °CDsOD, ‘DMSO-ds, “oc cua 4'4.6-
trihydrroxyaurone do trong DMSO [108]
3.1.1.8. Hop chat WT8: Caffeic acid

HO

HO
Hinh 3.21 CAu tric hop chat WT8

Hop chat WT8 thu duoc dudi dang chat bot mau trang nhat. Phé *H NMR

xuat hién 3 tin hiéu proton olefin dic trung cta hé vong thom ABX tai dn 7,01 (1H,

d, J=2,0 Hz, H-2), 6,71 (1H, d, J = 8,0 Hz, H-5), 6,75 (1H, dd, J = 2,0, 8,0 Hz, H-

6), hai proton cua mét lién két d6i tai on 7,40 (1H, d, J = 16,0 Hz, H-7), 6,15 (1H,

d, J = 16,0 Hz, H-8). Vi hing s6 twong tac trén hai proton 1 rat 16n (J = 16,0 Hz)

nén lién két d6i & mach nhanh cé cau hinh trans. Phd 3C NMR xuét hién 9 tin hiéu
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nhém nguyén tur carbon. Trong d6 ¢6 8 nguyén tir carbon trong vong thom va lién
két do6i dao dong trong ving truong dc (ppm): 114,0 - 148.34 ppm va nhoém
cachoxylic tai dc 165,9 (C-9). Két hop so sanh véi tai liéu tham khao di cong bd
[109] x4c dinh dwoc hop chat WTS8 la caffeic acid.

Bang 3.8. S6 lieu phd NMR hop chat WT8 va chat tham khao

C "ocd dcae oHPC mult. (J in Hz)
1 125,6 125,4 -

2 115,5 115,7 7,01d (2,0)

3 1455 1455 -

4 148,0 148,3 -

5 115,1 114,8 6,71d (8,0)

6 121,0 121,3 6,75 dd (2,0, 8,0)

7 144.4 145,1 7,40 d (16,0)

8 115,6 115,7 6,15 d (16,0)

9 167,7 165,9 -

3 125MHz, ® 500 MHz, “SDMSO-ds, 960 MHz, “dc cua caffeic acid do trong
DMSO-ds [109]
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3.1.2. Xdc dinh cdu tric c&c hep chdt phan ldp tir Sai ddt W. chinensis
3.1.2.1. Hop chat WC1: Wednenic (Hop chdt méi)

11 12 OGilc

OH
2: (35,4S,5R,6S,9S,7E)-megastigman-
7-ene-5,6-epoxy-3,4,9-triol 9-O-p-D-
glucopyranoside

1: (3S,5R,6S,9S,7E)-megastigman-7-
ene-5,6-epoxy-3,9-diol 3-O-4-D-
glucopyranoside

Hinh 3.22. Cau trdc hoa hoc cua hop chit WC1 va cac hop chét so sénh

Hop chat WC1 thu dugc dudi dang chat bot mau trang véi do quay cuc
[a]o?*: -26,5 (¢ 0,25, MeOH). Phé phan giai cao HR-ESI-MS caa WC1 xuét hién
cac pic ion gia phan tir tai m/z 345,0987 [M+H]*, tai m/z 367,0801[M+Na]* va phan
manh tai m/z 225,1482 [M-SO4Na]* goi ¥ su xuat hién ciia mot nhém sulfate trong
cau tric caa WC1 véi cdng thic phan tir cia WC1 1a C13H2107SNa. Trén pho H
NMR ctua WC1 xuét hién tin hiéu caa 4 nhém methyl tai on 1,24 (3H, d, J = 6,0 Hz,
H-10), 6u 1,03 (3H, s, H-12), 6w 1,13 (3H, s, H-11) va on 1,28 (3H, s, H-13). Bén
canh d6 tin hiéu cua mot cap proton methylene duoc xac dinh tai on 1,47 (1H, dd, J
= 3,5, 12,5 Hz, Ha-2) va 61 1,84 (1H, t, J = 12,5 Hz, Hp-2).
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Ngoai ra trén phd proton caa WC1 con cho thay sy hién dién cua 3 nhém oxi
methine tai on 4,40 (1H, ddd, J = 3,0, 3,5, 12,5 Hz, H-3), Jn 4,27 (1H, dd, J = 1,0,
3,0 Hz, H-4) va on 4,31 (1H, dd, J = 6,0, 12,5 Hz, H-9). Tin hiéu cua 2 proton olefin
duoc xac dinh tai on 5,92 (1H, dd, J = 1,0, 16,5 Hz, H-7) va on 5,69 (1H, dd, J =
6,0, 16,5 Hz, H-8). Hang sb ghép cap 16n (J = 16,5 Hz) giita H-7 va H-8 chizng minh

cau hinh E cua ndi dbi giira C-7 va C-8.

125.662
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Hinh 3.25. Ph6 3C NMR cua hop chat WC1

Trén pho 3C NMR va DEPT caa WC1 xuat hién tin hiéu caa 13 nguyén ti
carbon bao gom tin hiéu caa 4 nhdm methyl dugc xac dinh tai oc 23,7 (C-10), 24,8
(C-11),29,5(C-12) va 17,1 (C-13), mot nhom methylene tai oc 37,9 (C-2), hai nhom
oxi methine tai dc 71,6 (C-4), 68,5 (C-9) va mot nhom oxi methine lién két voi mot
géc sunfate dugc xac dinh tai dc 75,5 (C-3), tin hiéu cua 3 nguyén tir carbon khdng
mang hidro dugc xac dinh tai Jc 35,5 (C-1), 69,4 (C-5), 71,3 (C-6), cung mot cap
nguyen tir carbon trans-olefin tai dc 125,6 (C-7), va 139,3 (C-8). T cac dit liéu phod

trén goi ¥ hop chat WC1 1a mot megastigmane.



Hinh 3.26. Cac twong tac chinh trén phé6 HMBC (H—C), COSY (H=— H)

cua hop chit WC1

Bang 3.9. S6 lieu phd NMR caa WC1 va cac hop chat tham khao
C Locde 26c0C Oc?® onP¢ mult. (J = Hz)
1 35,9 35,5 35,5 -
2 45,5 40,5 37,9 1,47 dd (3,5, 12,5)

1,84t (12,5)

3 73,0 66,7 75,5 4,60 ddd (3,0, 3,5, 12,5)
4 385 | 733 716 427d (3.0)
5 67,8 69,7 69,4 -
6 71,3 71,6 71,3 -
7 | 1257 | 1296 1256 5,92 dd (1,0, 16,5)
8 139,0 136,2 139,3 5,69 dd (6,0, 12,5)
9 68,7 | 744 68,5 431dd (6,0, 12.,5)
10 23,9 22,4 23,7 1,24 d (6,0)
11 29,8 29,8 29,5 1,13s
12 25,2 249 24,8 1,03s
13 20,3 17,8 17,1 1,28s

4125MHz, °500 MHz, 9100 MHz, °CDs0D, !dc cua (3S,5R,6S,7E,9S) megastigman-

7-ene-5,6-epoxy-3,9-diol 3-O-p-D-glucopyranoside do trong CDsOD [110], %dc cua

(3S,4S5,5R,6S,9S,7E)-megastigman-7-ene-5,6-epoxy-3,4,9-triol 9-O-f-D-glucopyranoside
do trong CD30D [96].

Lién két gitra C-2/C-3/C-4 va C-7/C-8/C-9 dugc xéac dinh dya trén phd HSQC

va COSY vai cac twong tac gitra cac proton lién ké& nhau nhu: H-2 (0w 1,47, 1,84)/H-

3 (on 4,64)/H-4 (on 4,27) va H-7 (on 5,92)/H-8 (61 5,69)/H-9 (on 4,31)/H-10 (o
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1,24) (Hinh 3.26). Tuong tac giita H-4, H-7, H-8, H-12 va H-13 véi C-6 cho phép
xéc dinh vi tri lién két cua C-7 va cac nhém methyl. Cac tin hiéu phd cua hop chat
WC1 tuong dong véi dit liéu cua hop chat (3S,4S,5R,6S,9S,7E)-megastigman-7-
ene-5,6- epoxy-3,4,9-triol 9-O-p-D-glucopyranoside nhung c6 doi chat khac biét ¢
vi tri C-3 va C-4 do c6 thém lién két véi nhdm natrisulfonate va hydroxy duoc xac

dinh théng qua céc twong tac trén phd HMBC.
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Hinh 3.27. Phd HSQC cua hop chat WC1
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Hinh 3.32. Gié tri Ao R cua cac este MTPA cua hop chat WC1

OR

Cau hinh « cua H-3 duoc xac dinh thong qua twong tac gitra H-3 Vi Ha-2, H-
12 va twong tac ctua H-7, Hp-2 v&i H-11 va H-8 trén pho NOESY. Ngoai ra, hang sb
ghép cap J = 12,5 Hz cua H-3 vai Ha-2 cling cho phép xac dinh vi tri axial cua proton
H-3. Bén canh d0, twong tac trén phd NOESY gitra H-4 va H-3 ciing chiing minh
cho lién két dang equartorial ciia H-4 ciing nhu ciu dang o & cc vi tri nay. Hang sb
ghép cap cua H-3 [0 4,60 (1H, ddd, J = 3,0, 3,5, 12,5 Hz)] va H-4 [Jn 4,27 (1H,
dd, J = 1,0, 3,0 Hz)] tring khop véi cac thdng sé twong ung cua hop chat
(3S,4S,5R,6S,9S,7E)-megastigman-7-ene-5,6-epoxy-3,4,9-triol 9-0-p-D
glucopyranoside do trong cung dung méi [Jn 3,79 (1H, ddd, J = 3,0, 3,0, 12,0 Hz,
H-3) va3.88 (1 H, dd, J = 1,0, 3,0 Hz, H-4)]. Nhitng diéu nay cho phép két luan hai
hop chat ¢6 cau hinh twong tu nhau tai C-3 va C-4 [111]. B6 chuyén dich héa hoc
cua C-5 (dc 69,4) va C-6 (dc 71,3) ciing twong tu 6 lidu phd 3C NMR (do trong
CD30D) cua (3S,4S,5R,6S,9S,7E)-megastigman-7-ene-5,6-epoxy-3,4,9-triol 9-O-4-
D-glucopyranoside [dc 69,7 (C-5) va 71,6 (C-6)] [111] va khac biét so véi sé liéu
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phd ciia mét hop chét co cdu hinh 5S,6R la (3S,4S,5S,6R,7E,95)-5,6-epoxy-3,4,9-
trihydroxy-7-megastigmen-3-O-4-D-glucopyranoside (komaroveside C) [dc 68.2
(C-5) va 70.4 (C-6)] [112]. Do dd, c6 thé xac dinh ciu hinh 5R, 6S cua hop chat
WC1. Bé xac dinh cau hinh tuyét d6i tai C-9 ta tién hanh diéu ché hai dan xuét (S)-
va (R)-MTPA ester cia WC1 (xem muc 2.2.2.6), thdng qua gia tri 49 cua hai dan
xuit (S)- va (R)-MTPA ester (Hinh 3.32). Theo quy tic cua Mosher c4u hinh tai C-
9 cua WC1 dugce xac dinh 1a cau hinh S [92, 110, 113, 114]. Tt c4c phan tich di
lieu phd nai trén, ciu tric cua hop chit WC1 duoc xac dinh 1a (3S,4S,5R,6S,9S, 7E)-
megastigman-5,6-epoxy-7-ene-4,9-diol-3-natri sulfonate, mét hop chat méi dat tén
la wedenic.
3.1.2.2. Hop chat WC2: Cleroindicin E

Hinh 3.33. C4u trdc hop chat WC2

Hop chat WC2 thu dugc dudi dang chat dau khong mau. Phd khéi lwgng phun
mu dién tir ESI-MS xuat hién pic ion gia phan tir tai m/z 159 [M+H]* goi y hop chat
WC2 c6 KLPT M =158, két hop vai sir liéu pho NMR caa WC2 cho phép xéac dinh
cong thirc phan tir cia WC2 1a CgH1403. Pho H NMR caa WC2 xuat hién tin hiéu
cua hai nhdm oxymethine tai 6n 3,95 (1H, m, H-4) va 3,93 (1H, m, H-2). Bén canh
d6 phd proton cho thay sy xuat hién caa bén nhom methylene va mot nhém
oxymethylene duoc x4c dinh tai du 3,85 (2H, m, H-8). Phé 3C NMR va DEPT cua
WC?2 cho thdy su xuat hién tin hiéu cua 8 nguyén tir carbon bao gém 2 nhém
methine tai oc 82,3 (C-2), va 66,7 (C-4), mot nhom oxymethylene tai 66,0 (C-8), 4
nhém methylene tai dc 35,8 (C-3), 31,0 (C-5), 32,7 (C-6), 39,4 (C-7) va mot carbon
khéng mang hydro tai dc 75,2 (C-1). So sanh s liéu phd caa WC2 vai tai liéu da
cong bd trude do vé hop chat cleroindicin E [110, 115-117] cho thay phu hop ¢ tat

ca cé4c vi tri. Nhu vay c6 thé khang dinh WC2 la cleroindicin E.
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Bang 3.10. S6 liéu phé NMR cua WC2 va chat tham khao

C #ocd oc?c onP¢ mult. (J in Hz)
1 75,3 75,2 -
2 82,3 82,1 3,93 m
3 36,8 35,8 1,97 m
4 66,4 66,7 3,95 m
5 31,8 31,0 1,96 m
6 33,2 32,7 1,73 m,
1,97 m
7 39,8 39,4
8 65,4 66,0 3,85 m

3125MHz, P500 MHz, °CD30D, 9100 MHz, #¢ cta cleroindicin E do
trong pyridine-ds [117].
3.1.2.3. Hop chdt WC3: Wednenol (Hop chdt méi)

Hinh 3.34. CAu trdc héa hoc caa WC3

Hop chat WC3 thu duoc dudi dang chat dau khdng mau. Trén pho khéi luong
phan giai cao HR-ESI-MS ciia WC3 xuat hién pic ion gia phan tir tai m/z 185,1170
[M + HJ*, két hop véi sy xuat hién tin hiéu cua 10 nguyén ti carbon trén pho 3C
NMR, goi y c¢ong thirc phan tir cia WC3 1a C1oH1603. Trén phd *H NMR, céc tin
hiéu duoc quan sat cho thay tin hiéu cia mot nhdm methyl tai 6w 1,15 (d, J = 6,5
Hz, H-10), hai nhom oxymethine tai on 4,00 (dd, J = 6,0, 9,5 Hz, H-2) va 3,51 (q, J
= 6,5 Hz, H-9), nhdm methylene oxy hoa tai on 3,95 (ddd, J = 3,0, 8,0, 9,5 Hz, Ha-
8) va 4,05 (dd, J = 8,0, 8,5 Hz, Hy-8)], va bén nhém methylene (Bang 3.11). Trén
phd 13C NMR cua WC3 xuét hién tin hiéu 10 nguyén ti carbon, bao gdm mot nhém
methyl tai oc 17,0 (C-10), hai nhdm methine tai Jc 83.3 (C-2) va 4,3 (C-9)],
methylene oxy hda [6C 66,4 (C-8)], va bdn methylene tai [dc 37,5 (C-3), 29,2 (C-
5), 30,5 (C-6), va 36,0 (C-7)], goi y WC3 la mot cyclohexylethanoid [116]. Phan
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tich dix liéu *H va 3C NMR caa WC3 (Bang 3.11) goi y rang hop chat nay c6 ciu
truc trong tu voi WC2, ngoai trir sy xuat hién cau lién két oxi gitra C-1va C-9 trong
WC3. [110, 116, 117].

Hinh 3.35. Cac twong tac chinh trén phd
HMBC (H—C), COSY (H = H), NOESY (=--») ciia WC3

Bang 3.11. Sb lieu phd NMR cua WC3 va hop chat tham khao

C foc oc3e orPc mult. (J in Hz)

1 75,3 79,4 -

2 82,3 83,3 4,00 dd (6,0, 9,5)

3 36,8 37,5 1,39 dd (6,0, 13,5)
1,80 m

4 66,4 75,4 -

5 31,8 29,2 1,53 ddd (4,5, 9,5, 13,5)
1,66 m

6 33,2 30,5 1,93 ddd (4,0, 11,5, 13,5)
2,09 ddd (4,0, 7,5, 13,5)

7 39,8 36,0 1,76 ddd (4,0, 8,0, 12,5)
2,22 ddd (8,0, 9,5, 12,5)

8 65,4 66,4 3,95 ddd (3,0, 8,0, 9,0)
4,05 dd (8,0, 8,5)

9 74,3 3,51 q (6,5)

10 17,0 1,15 d (6,5)

2 125MHz, °’500 MHz, °CD30D, #dc cua cleroindicin E do trong pyridine-ds [117].
Ph COSY cua WC3 cho thiy twong quan gitta H-5 va H-6, giita H-7 va H-8,
gitta H-2 va H-3, va gitra H-9 va H-10 (Hinh 3.35). Quan sét trén pho6 HMBC cho
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thiy céc tuong tac gitta H-10 va C-4/C-9, giita H-9 va C-3/C-4/C-5 cho phép xac
dinh vi tri cia cdc nhom methyl va oxymethine. Khac véi hop chat cleroindicin E
tai vi tri C-1 c6 su chuyén dich vé truong thap tir 75,8 xubng 79,4, diéu nay c6 thé
duoc giai thich bai sy hién dién cua lién két ete C-1 va C-9 trong WC3. Nhitng dit
kién trén goi y cau tric WC3 1a 1,2,4-trioxygenated-cyclohexylethanoid. Tiép tuc
phan tich chi tiét cac phd NOESY cho thiy twong tac gitra H-2 [ dn 4,00 (1H, dd, J
= 6,0, 9,5 Hz)] Vi Ha-3 va Ha-7, va hang s tuong tac (J = 6,0 Hz) giita H-2 (n
4,00) va Ha-3 (0n 1.39) goi y mot lién két equatorial. Bén canh d6 trén phd NOESY
cho thay lién két equatorial gitra Ha-3 va H-9 véi hang sb tuong tac J = 6,5 Hz. Tir
cac phan tich dir liéu phd thu dugc, két hop so sanh véi cac cong bd trude do cua
cac hop chét twong tu c6 thé duge xac dinh WC3 1a mot chat méi va duogc dit tén
Ia wednenol.
3.1.2.4. Hop chat WC4: Cornoside

HO

HO 0 ,
HO 0 OH

OH
Hinh 3.36. Cau trdc hop chat WC4

Hop chit WC4 thu duoc dudi dang dau mau nau. Trén pho 'H NMR cua
WC4 xuét hién tin hiéu cong huong cia mot nhém methylene tai du 2,07 (2H, t, J
= 6,5 Hz, H-7), hai tin hiéu mot nhém oxymethylene tai [on 3,87 (1H, dt, J = 6,5
Hz, Ha-8) va 4,01 (1H, dt, J = 6,5 Hr-8)]. Ngoai ra trén pho H-NMR caa WC4 con
cho thay sy xuat hién tin hiéu caa proton anome ciia phan tir duong tai on 4,24 (1H,
d, J = 8,0 Hz, H-1"), véi hang s twong tac 16n (J1.2= 8,0 Hz) goi y phan tir duong
c6 cau hinh 8. Bén canh d6, pho proton con xuét hién 6 tin hiéu phan tir duong trong
vung truong 3,69 - 3,16 (6H, H2'/H-3'/H-4'/H-5'/H-6") va hai tin hi¢u cta hai proton
olefin tai ou 6,14 (2H, dd, J = 8,0, 1,5 Hz, H-2, H-6) va 7,04 (2H, dd, J = 8,0, 1,5
Hz, H-3, H-5). Ph6 3C NMR xuat hién mét tin hiéu dic trung cua nhdm Kketon tai
dc 188,0 (C-4), 2 tin hiéu chap cua hai lién két déi xtng nhau tai dc 154,4 (C-2/C-
6) va 127,9 (C-3/C-5), hai tin hiéu cia nhém methylene tai 65,7 (C-8) va 41,0 (C-

7). Ngoai ra trén phd 3C NMR con xuat hién 6 tin hiéu dic trung ctia phan tir duong
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glucose tai dc 104,3 (C-1), 75,0 (C-2'), 78,5(C-3), 71,6 (C-4), 77,9 (C-5'), 62,7(C-
6'). Qua nhirng phan tich trén két hop so sanh tai liéu tham khao da céng b [116]
c6 thé két luan WCA4 14 cornoside.

Bang 3.12. S liéu phd NMR cuaa hop chat WC4 va chat tham khao

C *ocd ocae orPS mult. (J in Hz)
1 69,1 69,3 -
2 153,7 154,4 7,04 dd (8,0, 1,5)
3 127,1 127,9 6,14 dd (8,0, 1,5)
4 185,8 188,0 -
5 127,1 127,9 6,14 dd (8,0, 1,5)
6 153,7 154,4 7,04 dd (8,0, 1,5)
7 41,0 41,0 2,07t (6,5)
8 65,2 65,7 3,87 t(6,5)
4,01t (6,5)
1 104,7 104,3 4,24d (8,0)
2' 75,1 75,0 3,17 dd (8,0, 9,0)
3 78,5 78,5 3,63m
4 71,6 71,6 3,64 m
5 78,4 77,9
6’ 62,7 62,7 3,87 dd (2,0, 10,5)
3,68 m

3 125MHz, "500 MHz, °CD30D, %pyridine-ds, “dc caa cornoside do trong pyridine-ds
[116].
3.1.2.5. Hop chat WC5: Rengyol
OH

HO
OH

Hinh 3.37. C4u trdc hop chat WC5
Hop chat WC5 thu dugc duéi dang chat bot mau tring. Phé *H NMR cua
WC5 xuét hién tin hiéu cua cdc nhém methylene trong khoang dw 1,37-1,75 (10H,
m, H-2, H-3, H-5, H-6, H-7), mot nhdm oxymethylene tai 6w 3,75 (2H, t, J = 7,5 Hz,
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H-8) va mét tin hiéu caa nhém oxymethine tai on 3,54 (1H, br g, J = 5,0, H-4). Pho
13C NMR xuit hién tin hiéu cia mét nhém oxymethylene tai dc 59,1 (C-8), mot
oxymethin tai dc 70,7 (C-1) va mot nhém carbon khong lién két véi hydro tai dc
70,7 (C-4). Bén canh @6 tin hiéu caa cac nhdm methylene cling dugc ghi nhan tai
oc 36,0 (C-2/C-6), 31,2 (C-3/C-5) va 45,5 (C-7). Hai cap gia tri trung nhau goi y
trong cdng thirc phan tir cia WC5 cd chira vong cyclohexane da bi thé 2 vi tri 1,4
(para). Qua nhitng phan tich trén phé NMR cua hop chat WCS5, két hop véi cac tai
liéu d3 cong bd trudc d6 vé hop chit rengyol [116], cho thiy su phl hop ¢ tat ca céc
Vi tri, cho phép ta xac dinh dugc WCS5 la rengyol.
Bang 3.13. Dit liéu phd NMR hop chat WC5 va chat tham khao

C #ocd Oce onP¢ mult. (J in Hz)
1 70,1 70,7 -

2 36,2 36,0 1,63 m

3 31,8 31,2 1,74 m

4 69,8 70,7 3,54 br q (5,0)

5 31,8 31,2 1,74 m

6 36,2 36,0 1,63 m

7 45,2 455 1,45t (6,5)

8 58,9 59,1 3,75t (7,5)

a125MHz, 500 MHz, °CDs0D, “DMSO-ds, *dc cua rengyol do trong DMSO-ds [116].
3.1.2.6. Hop chat WC6: Kaempferol-3-O-4-D-glucoside
OH

Hinh 3.38. C4u trdc hop chat WC6
Hop chat WC6 thu duoc dudi dang chat bot, mau vang, pho khéi luong ESI-
MS xuét hién pic ion phan tu tai m/z 449 [M+H]*, két hop voi phd NMR caa WC6
cho phép xac dinh cong thirc phan tir cia WC6 la C21H20011, KLPT M = 448. Cac
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phdé NMR cua né dic trung cho mot hop chat c6 khung flavonoid. Trén phé *H
NMR, tai vung truong trung binh dic trung cho tin hi¢u cta cac olefin vong thom
Xuat hién tin hiéu cua 6 proton, trong d6 c6 mot hé vong thom kiéu A2B, dugc xac
dinh bai hai tin hiéu c6 cuong d6 pic manh gép doi tai on 6,88 (2H, dd, J = 2,0, 7,0
Hz, H-3', H-5'), 8,04 (2H, dd, J = 2,0, 8,0 Hz, H-2', H-6') va hai proton thé dang
meta véi nhau tai o4 6,20 (1H, d, J = 2,0 Hz, H-8), 6,40 (1H, d, J = 2,0 Hz, H-6).
Bén canh d6 ph6 H NMR ciing xac dinh sy c6 mat cia mot phan tir duong véi tin
hiéu proton anome tai on 5,42 (1H, d, J = 7,5 Hz, H-1").

C4c tin hiéu trén ph6 3C NMR gom 21 nguyén tir carbon, trong d6 c6 6
nhoém CH thudc vong thom, 9 carbon khong lién két hydro va 6 nguyén ti carbon
dic trung cho mot phan tir dudng, goi y rang hop chat WC6 c6 khung flavonoid va
vong B c6 dang kaempferol véi céc tin hiéu tai oc 121,1 (C-1, 131,1 (C-2', C-6",
115,4 (C-3', C-5'), 160,1 (C-4"). Bén canh d6 pho *C NMR cua hop chat WC6 xuat
hién hai tin hiéu tai dc 93,7 va 98,7 rat dic trung cho hai vi tri C-8, C-6 cua vong A
khi hai vi tri C-5 va C-7 déu bj thé. Ngoai ra su xuat hién cua mot phan tir duong
glucose ciing dugc xac dinh vai cac tin hiéu rat dic trung tai dc 101,1 (C-1")/0n 5,42
(1H, d, J = 7,5 Hz), 74,4 (C-2")/3,17 (1H, d, J = 4,0 Hz), 77,62 (C-3")/3,21 (1H, d,
J =35 Hz), 70,1 (C-4")/3,08 (1H, s), 76,1 (C-5")/3,25 (1H, m), 60,9 (C-6"). Hing
s6 tuong tac 1on (J12= 7,5 Hz) goi y phan tir duong c6 cau dang B. Tir cac dir kién
trén két hop so sanh vai tai liéu tham khao [118] da cong bd vé kaempferol-3-0-4-
D-glucopyranoside cho thay c6 su pht hop ¢ tat ca céc vi tri (Bang 3.14). Nhu vay
c6 thé khang dinh WCB 1a kaempferol-3-O-p-D-glucoside hay con cd tén goi khac

14 astragalin.
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Bang 3.14. Sé liéu phd NMR cuaa hop chat WC6 va chat tham khao

c 5t s onPC mult. (J in
Hz)

2 156,7 156,6 -

3 133,5 133,4 -

4 177,6 177,7 -

5 160,8 161,4 -

6 99,3 98,9 6,20 d (2,0)

7 162,2 164,3 -

8 94,5 93,9 6,42d (2,0)

9 156,0 156,6 -

10 105,5 104,2 -

1’ 120,7 1211 -

2,6 130,9 131,1 8,04 dd (2,0, 7,0)
3,5 115,1 115,4 6,88 dd (2,0, 7,0)

4’ 160,2 160,1 -

1" 100,8 101,1 542d (7,5)

2" 74,2 74,4 3,17 d (4,0)

3" 77,5 77,6 3,21d (3,5)

4" 69,9 70,1 3,08 s

5 76,4 76,1 3,25 m

6" 60,3 60,9 3,56 dd (5,0, 12,0)

3,21m

4125 MHz, ®’500 MHz, SDMSO-ds, 9100 MHz, #c ctiia kaempferol-3-0--D-
glucoside do trong DMSO-dg [118]
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3.1.2.7. Hop chat WC7: Quercetin-3-O-4-D-glucopyranoside

Hinh 3.39. Cau trdc hop chat WC7
Hop chat WC7 thu dugc dudi dang chat bot mau vang, pho khéi luong ESI-
MS xuét hién pic ion gia phan tu tai m/z 464 [M+H]* goi y hop chit c6 KLPT M =
463, CTPT CaHi19012. Cac pho NMR cua WC7 dic trung cho mot hop chat cé
khung flavonoid. Trén phd *H-NMR, tai ving truong trung binh dic trung cho tin

hiéu ctia cac olefin vong thom xuat hién tin hiéu cta 5 proton, trong d6 c¢6 mot hé
vong thom kiéu ABX dugc xac dinh tai dn 7,73 (1H, d, J = 2,0 Hz, H-2'), 6,89 (1H,
d, J=8,5Hz, H-5%, 7,60 (1H, dd, J = 2,0, 8,5 Hz, H-6"), hai proton & vi tri meta vai
nhau tai on 6,21 (1H, d, J = 2,0 Hz, H-6), 6,39 (1H, d, J = 2,0 Hz, H-8). Bén canh
d6 phé proton ciing xac dinh sy c6 mat cua mot phan tir dudng véi tin hiéu proton
anome tai on 5,24 (1H, d, J = 7,5 Hz, H-1") cung céc tin hiéu khac dac trung cho
phan tir duong tai 3,74- 3,25 (6H, m, H-2", H-3", H-4", H-5", H-6").

Céc tin hiéu trén pho 3C NMR da goi Y rang hop chat WC7 c6 khung
flavonoid va vong B bj thé 3 vi tri C-1/, C-3', C-4". Piéu nay dugc khang dinh bai
cac tin hiéu cua vong B tai oc 123,2 (C-1"), 116,0 (C-2"), 145,8 (C-3"), 149,8 (C-4",
117,6 (C-5"), 123,0 (C-6"), hai tin hiéu tai 5c 94,7 va 99,9 rat dic trung cho hai vi tri
C-8, C-6 cua vong A khi hai vi tri C-5 va C-7 déu bi thé. Ngoai ra sy xuat hién cua
mét phan tir duong glucose ciing dugc xac dinh véi cac tin hiéu rat dic trung tai dc
104,4 (C-1")/0n5,24 (1H, d, J = 7,5 Hz, H-1"), 75,7 (C-2"), 78,3 (C-3"), 71,2 (C-4"),
78,1 (C-5"), 62,5 (C-6"). Hang sb tuong tac 16n (J12= 7,5 Hz) goi y phan tir duong
c6 dang S-glucoside. Trén phd *H-NMR va 3C NMR khong xuat hién thém bat ky
tin hiéu nao khéc, chang té cac nhom thé con lai trong WC7 1a nhém OH. Tir cac

dir kién trén c6 thé du doan hop chat WC7 1a mét flavonoid c6 cau trdc vong B bi
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thé 1,3,4 va trong phan tir c6 mot don vi duong S-D-glucoside. So sénh s liéu phd
cua WC7 véi chat quercetin-3-O-4-D-glucoside [119] thdy c6 su phu hop ¢ tat ca
c4c vi tri (Bang 3.15) Tir d6 ¢ thé két luan hop chat WC7 1a quercetin-3-O-4-D-
glucopyranoside hay con c6 tén khéac la isoquercitrin

Bang 3.15. Sé liéu phd NMR cuaa hop chat WC7 va chat tham khao

C *oced dc3e orPS mult. (J in Hz)

2 158,0 158,4 -

3 135,1 135,6 -

4 178,9 179,4 -

5 163,2 162,9 -

6 99,3 99,9 6,21d (2,0)

7 165,7 165,9 -

8 95,4 94,7 6,39 d (2,0)

9 158,6 159,0 -

10 105,2 105,6 -

T 123,0 123,2 -

2" 116,2 116,0 7.73d (2,0)

3 145,9 1458 -

4 1495 149.8 -

5 1174 1176 6,89 d (8,5)

6 122,7 123,0 7,60 dd (2,0, 8.5)

1" 101,4 104,4 5,24 d (7,5)

2" 743 75,7 3,32 m

3" 76,8 78,3 3,25 m

4" 70,0 71,2 3,50 m

5" 775 78,1 3,74 m

6" 61,3 62,5 3,74 dd (2,0, 11,5)
3,60 dd (5,0, 12,0)

4125MHz, ®500MHz, € CD30D, 975 MHz, “dc cua isoquercitrin [119].
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3.1.2.8. Hop chat WC8: Luteolin

OH O
Hinh 3.40. C4u trdc hop chat WC8
Hop chat WC8 thu dugc dudi dang bot mau vang, phd khéi lwong ESI-MS
Xuat hién pic ion gia phan tir tai m/z 287 [M+H]* két hop véi phd H-NMR, 12C
NMR ¢ thé du doan cong thirc phan tir cia WC8 1a C15H100s, KLPT M = 286.

Phé 'H-NMR xuat hién tin hiéu cta 6 proton dic trung cho vong thom, trong do c6
hai proton ¢ vi tri meta véi nhau tai o 6,38 (1H, br s, H-6), 6,19 (1H, br s, H-8),
mét proton bi ¢d 1ap hoan toan tai on 5,93 (1H, s, H-3) va mot hé vong thom thé kiéu
ABX vai cac tin hiéu tai on 7,24 (1H, br s, H-2"), 6,65 (1H, d, J = 8,5 Hz, H-5'), 7,26
(1H, d, J = 8,5 Hz, H-6"). Ph6 3C NMR xuét hién tin hiéu cua 15 nguyén tu carbon,
két hop véi phd *H-NMR c6 thé nhan dinh day 1a mot hop chat cé khung flavone.
Hai tin hiéu tai oc 99,3 va 94,1 dugc xac dinh la ¢ hai vi tri C-6, C-8 cua vong A
khung flavone khi vi tri C-5 va C-7 bi thé, vong B vai hé tuong tac ABX dugc dic
trung bai cac tin hiéu 5 120,4 (C-1'), 112,8 (C-2'), 146,2 (C-3"), 151,2 (C-4"), 116,0
(C-5", 118,8 (C-6"), nhém methine con lai tai dc 102,1 duoc xac dinh la ¢ vi tri C-
3. Ngoai ra pho 'H NMR va 3C NMR ciing khong xuat hién bat Ki tin hiéu cua
nhom thé nao khac chiing to tat ca cac nhom thé trong phan tir déu 1a nhém OH,
diéu nay dugc khang dinh thém dua vao phd khéi lugng ESI-MS. So sanh cac dit
lieu phé cua hop chat WC8 véi céc dit liéu phé cua hop chat luteolin [118] thay c6

su pht hop hoan toan. Nhu vay c6 thé két luan hop chat WC8 chinh 1a luteolin.
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Bang 3.16. S liéu phd NMR cua hop chat WC8 va chat tham khao

C “ocdc Ocae onP¢ mult. (J in Hz)
2 164,5 166,4

3 103,3 102,1 5,93 brs

4 182,2 181,2

5 162,1 161,3

6 99,2 99,4

7 164,7 163,7

8 94,2 94,1 6,19 br s

9 157,9 157,4

10 104,2 102,7

1 122,1 120,4

2' 113,8 112,8 7,24 brs

3 146,2 146,2

4 150,2 151,2

5' 116,4 116,0 6,65 d (8,5)
6 118,8 118,8 7,26 d (8,5)

4125MHz, "500MHz, ¢ DMSO-ds, 9100 MHz, “dc cia luteolin do trong
DMSO-ds [118].
3.1.2.9. Hop chat WC9: Jaceosidin

HO

H,CO

OH 0
Hinh 3.41. Cau trdc hoa hoc hop chat WC9
Hop chat WC9 thu duoc dudi dang chat bot mau vang, pho khéi lwgng ESI-
MS cuit hién pic ion gia phan tir tai m/z 331 [M+H]*, két hop véi phd 'H NMR va
13C NMR ¢4 thé du doan cdng thic phan tar caa WC9 1a C17H1407 KLPT M = 330.

Phé proton xuét hién tin hiéu caa 5 proton dic trung cho vong thom va proton olefin
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trong do dich chuyén 6,5-7,5 ppm, trong d6 hai proton bi ¢ lap hoan toan tai on
6,60 ppm (1H, s, H-8), tai 6,86 ppm (1H, s, H-3) v mét hé vong thom kiéu ABX
véi cac tin hiéu tai on 6,92 (1H, d, J = 9,0 Hz, H-5"), 7,53 (1 H, m, H-6"), 7,53 (1 H,
m, H-2'). Bén canh d6 phé proton con cho thiy sy xuat hién tin hiéu cua hai nhém
methoxy tai on 3,75 (3H, s, OCHz) va 3,88 (3H, s, OCHy).

Bang 3.17. Sé liéu phd NMR cuaa hop chat WC9 va chat tham khao

C ocP ocae onP¢ mult. (3 in Hz)

2 163,5 164,0

3 102,6 103,0 6,86 S

4 181,9 182,4

5 152,6 153,0

6 131,5 131,6

7 158,1 157,5

8 94,4 94,6 6,60 s

9 152,5 152,7

10 103,7 104,4

1 121,5 121,8

2’ 110,2 110,4 6,92 d (9,0)

3! 148,0 148,3

4 150,7 151,0

5 115,7 116,0 7,53 m

6’ 120,4 120,6 7,53 m
6-OCHs | 59,8 60,2 3,75s

3/ 55,9 56,2 3,885

OCHs

4125MHz, ®500MHz, °CD30D, “éc cuia jaceosidin do trong DMSO-dg [120].

Ph6 13C NMR xuat hién tin hiéu caa 17 nguyén tir carbon, trong d6 c6 hai
carbon 1a cia nhém oxy methyl. Biéu nay hoan toan pht hop véi céc nhan dinh dua
ra khi phd "H NMR thu duoc tin hiéu caa hai nhém methoxy. Nhu vay, két hop gitta
c4c tin hiéu thu dugc trén phd 'H NMR, phd 3C NMR va phd DEPT c¢6 thé nhan

dinh 15 nguyén tir carbon con lai thuoc khung flavone. Tin hiéu dac trung tai oc 94,4
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duogc xac dinh 12 & vi tri C-8 cua vong A khung flavone khi vi tri C-5, va C-7 bj thé.
Bén canh d6 tin hiéu tai dc 131,6 ppm duoc xac dinh la C-6 goi y tai vi tri nay co
mét nhom thé dinh vao tryc tiép khi n6 dich chuyén vé phia truong thap. Trén vong
B véi hé twong tic ABX duoc dic trung boi cac tin hicu 121,8 (C-17), 110,4 (C-2"),
148,3 (C-3'), 151,0 (C-4'), 116,0 (C-5"), 120,6 (C-6'). Tin hiéu cua hai nguyén tir
carbon con lai tai oc 164,0 ppm va mot nhdm methine tai dc 103,0 ppm hoan toan
phl hop véi vi trf C-2 va C-3. Ngoai hai nhom methoxy dugc xac dinh tai ¢ chuyén
dich 60,2 va 56,2 ppm khong con xuit hién bat ki tin hiéu cua nhém thé nao khéc.
Nhu vay ¢ thé khang dinh cac nhom thé trong WC9 bao gom cac nhom thé
methoxy (-OCHs) va hydroxy (-OH). Piéu nay dugc khang dinh lai mot 1an nita trén
pho khéi lugng ESI-MS. Két hop so sanh di liéu pho cua hop chat WC9 véi dir
MBliéu da cong bd cua hop chat Jaceosidin [120] thay su phi hop ¢ tat ca cac vi tri,
tir d6 co thé két luan hop chat WC9 chinh 12 jaceosidin.

3.1.2.10. Hop chat WC10: 1-O-benzyl-A-D-glucopyranosyl-2'-sulfate.

HO—g
. 5' (0]
HO , o
HO , Y
g
(0]
=

O\S/
o\
Hinh 3.42. Cu trdc hoa hoc caa hop chat WC10

Hop chat WC10 thu dwoc dudi dang tinh thé hinh kim, mau trang. Cong thuc
phén tir cia WC10 duoge xac dinh 1a C13H1506S (M = 350) dya trén phan tich pho
khdi vai sy xuat hién caa pic ion gia phan tir tai m/z 349 [M - H]. Trén phé H-
NMR xuét hién 5 tin hiéu proton olefin cta vong thom tai on 7,25 (1H,d, J=7,5
Hz, H-3, H-5) va 7,47 (2H, br t, J = 7,5 Hz, H-2, H-6). Hai tin hiéu cua nhém
oxymethylene Xuét hién tai on 4,74 (1H, d, J = 12,0 Hz, Hp-7) va 4,93 (1H, d, J =
12,0 Hz, Ha-7). Thém vao d6 1a 7 tin hiéu dac trung cua mot phan tir duong tai [on
4,53 (1H, d, J = 7,5 Hz, H-1'), 4,17 (1H, dd, J = 7,5, 8,0 Hz, H-2"), 3,44 (1H, dd, J
=9,0, 9,0 Hz, H-3"), 3,66 (1H, t, J = 9,0 Hz, H-4"), 3,31 (1H, m, H-5"), va 3,71 (1H,
d, J=5,0, 12,0 Hz, Hs-6/3,39 (1H, d, J = 1,5 Hz, H.-6)]. Hang sé twong tac (J12 =
7,5 Hz, H-1") khé cao cua proton anomer, goi y phan tir duong ¢ cau dang . Phan

tich phd 13C NMR ciia WC10 cho thay su xuét hién tin hiéu cia 6 carbon vong thom
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tai oc 138,9 (C-1), 128,8 (C2/C-6), 129,1 (C-3/C-5) va 128,4 (C-4), mdt tin hi¢u
céng huong caa nhom oxymethylene dugc xac dinh tai oc 71,5 (C-7). Bén canh do,
6 tin hiéu cong hudng dac trung cua phan tir dwong glucose cling dugc quan sat tai
oc 101,0 (C-1"), 81,4(C-2"), 77,4(C-3"), 71,5(C-4"), 77,6(C-5"), 62,6(C-6").

s
HO/ \\
0

Hinh 3.43. Cac tuong tac chinh trén phé6 HMBC (H—C) cia WC10
Phan tich phd HMBC caa WC10 cho thay cac twong tac giita H2/H6 (dn 7,47) clng
tuong tac voi C-3/C-5 (dc 129,1), C-7 (oc 71,5), gitra H3/H-5 cung tuong tac vai
C2/C-6 (6c 128,8) va C-1 (5c 138,9). Bén canh d6 twong tac gitta H-1' (Jn 4,53) dén
C-7 (6¢c 71,5) va gitta H-7 (dn 4,93/4,74) véi C-1 (5¢ 138,9) va C-1' (5¢ 101,0) cho
phép xac dinh vi tri caia nhdm methylene va ctia phan tae duong (Hinh 3.43). Tir cac
dit liéu phd thu duoc cia WC10 cho thay dir liéu phd twong tu cac phd twong tng
cua benzyl-g-D-glucopyranoside [121]. Sy khac nhau gitra s6 liéu pho cua WC10
Véi céac sb lidu phd tuong tng caa benzyl-S-D-glucopyranoside cho thay cac tin hiéu
cta don vi duong tai C-2' (6c 81,4 ppm) cta phén tir dwong glucose trong WC10 cé
gia tri 16n hon bat thuong so véi gia tri C-2 (dc 75,1 ppm) phan tir duong thdng
thuang trong glucose, két hop vai cac cong bd trude do lién quan va cac phd NMR,
phd khéi cia WC10 dén su thay doi do chuyén dich hda hoc vé truong thap goi y
c6 nhdm HSO3 thé vao H cua nhém OH tai vi tri C-2' ctia phan tir duong nay. Véi
nhitng phan tich trén, két hop so sanh véi tai liéu tham khao da cong bd [122] cd thé

khang dinh hop chat WC10 la 1-O-benzyl-g-D-glucopyranosyl-2-sulfate.
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Bang 3.18. Sé liéu phd NMR cuaa hop chat WC10 va hop chat tham khao

C *oc Ocae on®¢ mult. (J in Hz)
1 139.1 138,9 -
2,6 128,5 128,8 7,47 brt (7,5)
35 128,8 129,1 7,331 (7,5)
4 128,1 128,4 7,251 (7,5)
7 71,2 71,5 4,93d (12,0)/4,74 d (12,0)
1 100,7 101,0 4,53d (7,5)
2’ 81,3 81,4 4,17 dd (7,5, 9,0)
3/ 774 774 3,44 dd (9,0, 9,0)
4 71,3 715 3,66t (9,0)
5 77,6 77,6 3,31 m
6’ 62,4 62,6 3,91 dd (2,5, 12,0)
3,71dd (5,0, 9,0)

3125MHz, "500MHz, °CDs0D, #éc cua 1-O-benzyl-p-D-glucopyranosyl-2-sulfate
do trong CD30D [122].
3.1.2.11. Hop chdt WC11: 19-hydroxy-3-oxo-12-ursen-28-oic acid

(pomonic acid)

Hinh 3.44. CAu trdc hoa hoc caa hop chat WC11
Hop chat WC11 thu dugc dudi dang chat bot, mau trang. Trén pho khéi luong
phun mu dién tir xuét hién pic ion gia phan tir tai m/z 469 [M-H], két hop voi cac
dir liéu phd NMR caa WC11 cho phép xac dinh cong thic phan tir ciaa WC11 1a
C30H4604, KLPT M = 470.
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Hinh 3.45. Cac tuong tac chinh
trén ph6 HMBC (H—C), COSY (H—H) cua WC11

Phd 13C NMR xuét hién tin hiéu caa mot triterpenoid 5 vong 30 carbon gdm

7 nhom methyl, 9 nhém methylene, 5 nhdm methine va nguyén tir carbon khéng
lien két voi hydro [trong d6 c6 mot nhdm cacboxylic dc 182,5 (C-28) va mot nhom
keton tai dc 220,5 (C-3), mot carbon oxymethine tai dc 73,5 (C-19), mot lién két doi
tai oc 129,2 (C-12)/6c 140,0 (C-13). Pho 'H-NMR dic trung cho mot hop chat
triterpenoid, trong d6 xuat hién tin hiéu cong huong cua 7 nhém methyl tai [0 1,11
(3H, s, H-23), 1,07 (3H, s, H-24), 1,10 (3H, s, H-25), 0,88 (3H, d, J = 6,5 Hz, H-
30)] va mét proton olefin tai on 5,32 (1H, d, J = 3,5 Hz, H-12).

Pé 1am rd hon vé cau trdc cua hop chat WC11, cic twong tac trén pho hai
chiéu HSQC va HMBC d3 duoc phan tich. Trén phé HMBC c6 nhitng tuong tac
chinh quan sat dugc gitra H-23/H-24 cung tuong tac vai C-3/C-4/C-5, gitra H-25
twong tic voi C-1/C-5/C-10, giira H-9 twong tac véi C-8/C-10/C-11, giita H-26 voi
C-7/C-9, gitra H-18 tuong tac voi C-12/C-13/C-14/C-16/C-17/C-18/C-28 va gitra
H-29 tuong tac véi C-18/C-19/C-20 cho phép xac dinh mdt nhom keton, mot nhom
hydro va mot nhém cacboxylic tai C-3, C-19 va C-28 (Hinh 3.45). Qua phén tich
c4c dir liéu pho 1D, 2D NMR va so sanh vai tai liéu da cong bd [123] c6 thé khang

dinh WC11 la 19-hydroxy-3-oxo-ursen-28-oic acid hay con goi la pomonic acid.



Bang 3.19. S6 lieu phd NMR cua hop chat WC11 va chat tham khao

101

C ocde oc?* onP¢ mult. (J in Hz)

1 39,0 38,9 1,64 m
1,76 m

2 32,2 27,2 1,74 m
1,27t

3 2175 220,5 -

4 47,4 48,5 -

3) 55,2 56,6 141 m

6 19,6 20,8 1,54 m

7 34,1 33,7 1,63 m
1,41 m

8 39,9 41,0 -

9 46,4 47,7 1,82 m

10 36,75 37,8 -

11 23,7 24,7 2,07 dd (3,5, 8,0)

12 129,2 129,2 5,321 (3,5)

13 138,0 140,0 -

14 41,0 42,7 -

15 28,1 29,6 1,84 m
1,04 m

16 25,3 26,6 2,60 m
1,56 m

17 47,7 49,2 -

18 52,8 55,1 2,535

19 73,0 73,5 -

20 41,2 43,0 1,36 m

21 35,9 35,1 2,62 m
2,40 m

22 37,4 40,2 1,94 m
1,48 m

23 27,4 27,0 1,11s

24 21,5 21,9 1,07 s

25 14,9 15,4 1,10s

26 16,7 17,3 0,88 s

27 24,5 24,6 1,37s

28 183,7 182,5 -

29 26,3 27,1 1,21s

30 16,1 16,5 0,95 d (6,5)

4125MHz, ®P500MHz, °CDs0D,‘CDCI3, ¢100,6 MHz, “c cua pomonic acid do

trong CDCls [123].
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3.1.2.12. Hop chat WC12: ilexgenin B (Pubescenolic acid)

Hinh 3.46. Cau trdc héa hoc va cac tuong tac chinh
trén ph6 HMBC (H—C), COSY (H—H) cua WC12

Hop chat WC12 thu dugc dudi dang chat bot mau tring. Pho H-NMR xuét
hién cac tin hiéu dic trung cua hop chat triterpenoid. Phan tich cac dix liéu phd NMR
cua hop chat WC12 cho thiy tuong tu hop chat WC11, ngoai trir su khac nhau lién
quan dén mot nhdm hydroxyl tai vi tri C-3 (dc 76,9) trong WC12 thay cho mot
nhém keton (dc 220,5) trong WC11 ciing véi su chuyén dich vé phia truong cao cua
cac carbon bén canh caa hop chit WC12 (Bang 3.20). Trén phé HMBC c6 cac
tuong tac chinh gitra H-23/H-24 cung tuong tac dén C-3/C-4/C-5, giita H-25 dén C-
1/C-5, C-10, giita H-9 tuong tac véi C8/C-9/C-11, giita H-26 tuong téc voi C-7/C-
9/C-14, giita H-18 véi C-12/C-13/C-14/C-16/C-17/C-18/C-28, giira H-29 tuong tic
v6i C-18/C-19/C-20 cho phép xac dinh cau tric cua hop chat WC12 nhu hinh vé
(Hinh 3.46). Qua phan tich dit liéu pho 1D, 2D NMR caa WC12, két hop so sanh
tai liéu tham khao da cong bd trude d6 [124] cho thay su trang khép ¢ tat ca cac vi

tri, nhu vay c6 thé khang dinh hop chat WC12 14 pubescenolic acid .
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C “ocde oc?c onP¢ mult. (J in Hz)
1 38,9 39,0 1,64 m
1,40 m
2 28,0 26,2 2,00 m
1,55m
3 78,2 76,9 3,36 d (5,0)
4 39,3 38,3
5 55,8 55,1 1,35 m
6 18,9 19,4 1,46 m
1,42 m
7 33,6 34,1 1,64 m
1,34 m
8 40,3 41,2
9 47,7 48,4 1,88 m
10 37,4 38,1
11 24,0 24,6 2,03 m
1,98 m
12 128,1 129,5 531lbrt
13 139,9 139,9
14 42,1 42,7
15 29,2 29,5 1,82 m
1,03 m
16 26,6 26,6 2,60m
17 48,2 49,5
18 47,4 48,2 2,52s
19 73,4 73,6
20 43,1 43,0 1,38 m
21 27,0 27,2 1,72 m
1,26 m
22 32,4 34,1 1,76 m
1,66 m
23 28,8 29,0 0,95s
24 15,6 22,9 0,86 s
25 16,2 15,7 0,97 s
26 17,3 17,5 0,81s
27 24.4 24.8 1,385
28 180,6 182,5
29 26,8 27,0 1,215
30 16,4 16,5 0,94 d (6,5)

4125MHz, "500MHz, °CD30D, “pyridine-ds, ©100MHz, “dc cua Pubescenolic
acid do trong pyridine-ds [124].
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3.1.3. Téng hgp cac hep chdt phan Idp tir Sai dat ba thiy va Sai dat

Béng cac phuong phap sic két hop tir hai loai Sai dat ba thuy va Sai dat da
phan lap va xac dinh cau tric cua 20 hop chat bao gom: 3 hop chat diterpene
(wedtriloside A, wedtriloside B, Paniculoside-1V), 7 hop chat flavonoid (apigenin,
apigenin7-0-p-D-glucopyranoside, 4',4,6-trihydrroxyaurone, kaempferol-3-O-D-
glucoside, quercetin-3-0-8-D-glucoside, luteolin, jaceosidin), 3 hop chat triterpene
saponin va triterpenoid (3-O-[5-D-glucopyranosyl(1-4)-4-D-glucoronopyranosyl]
oleanolic acid 28-0-$-D-glucopyranosyl ester, pomonic acid, ilexgenin B) va 7 hop
chat khac (wednenic, wednenol, caffeic acid, Cleroindicin E, cornoside, rengyol, 1-
O-benzyl-p-D-glucopyranosyl-2-sulfate).

bac biét, 4 hop chat: wedtriloside A, wedtriloside B, wednenic va wednenol
la nhitng hop chat méi, cung 4 hop chat hop chat: 3-O-[8-D-glucopyranosyl(1-4)-
S-D-glucoronopyranosyl] oleanolic acid 28-0-4-D-glucopyranosyl ester, cornoside,
rengyol, 1-O-benzyl-A-D-glucopyranosyl-2-sulfate 1a nhitng hop chat 1an dau tién
dugc phan lap ti chi Wedelia.

Thanh phan hda hoc chinh tir hai loai W. trilobata va W. chinensis duoc
nghién ctiru cha yéu 1a cac hop chét diterpene, triterpeneoid va flavonoid hoan toan
phl hop véi cac cong bo trude d6 vé thanh phan chinh caa chi Wedelia.

Cac hop chat diterpene phan lap duoc tir W. trilobata cho thdy thanh phan
hoa hoc chinh 1a cac hop chat khung ent-kaurane phil hop vai thanh phan hda hoc
chinh cua cac hop chét diterpene di cong bé trude dé chi vé Wedelia.

Cac hop chat Triterpenoid phan Iap tir hai loai nghién ctu cho thay thanh
phan hda hoc chinh 14 cac hop chat thugc khung oleane va ursane, phit hop véi thanh
thanh phan hda hoc chinh cua cac hop chit triterpenoid trong chi Wedelia di cong
bo.

Cau trdc hoa hoc cua cac hop chét trén duge xac dinh dua vao céac di liu
phd IR, HR-ESI-MS, MS, 1D, 2D NMR, d6ng thoi so sanh véi cac tai liéu da cong

bd trude ddy doi véi cac hop chat da biét.



105

HO

ANy

OH

WT1: A% Wedtriloside A (mdi)
WT3: Paniculoside-IV

HO

HO

WT4: R = H: apigenin
WIS: R = Gle: apigenin7- WT?7: 4' 4 6-trihydrroxyaurone WI8: caffeic acid
O-B-D-glucopyranoside

OH

o O
OH

WT6: 3-O-[f-D-glucopyranosyl(1-4)-f-D-glucoronopyranosyl]
oleanolic acid 28-O-f-D-glucopyranosyl ester

Hinh 3.47. Céc hop chat WT1-WT8 phan lap tir W. trilobata
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11 OH

@)
s|f"o OH
I
o ONa
WC1: Wedenic (méi) WC2: Cleroindicin E WC3: Wedenol (mdi)
OH
0
HO
HO O HO
HO 0 OH OH

WCS: Rengyol

WC4: Comoside

HO

Ry

OH 0
WCé6: R,=H, R, =H, R; =H, R, = O-Glc: Astragalin

WC7: R, =H, R, =H, R; =H, R, = O-Glc: Isoquercitrin
WC8: R, =H.R,=H, R;=H, R, =H: Luteolin : L2-sulfat
WC9: R, = CH,, R, = H, R, — OCH,, R, — H: Jaceosidin glicopytaiosy-=-stiate

24 23 11. . .
WC11: Pomonic acid WC12: Pubescenolic acid

Hinh 3.48. Céc hop chat WC1-WC9 phan lap tir W. chinensis
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3.2. Panh gia hoat tinh sinh hoc cac hep chat phan lap dwoc tir W. trilobata va
W. chinensis
3.2.1. Hoat tinh #c ché sdn sinh NO cia c&c hep chat

Trudéc khi thir kha nang e ché san sinh NO trén té bao RAW264.7, cac hop
chat nay duoc danh gia anh huong téi sy phat trién cua té bao RAW264.7 & cac
nong do thir nghiém 30 va 100 uM. Két qua cho thiy cac hop WC1-WC12 phan
lap tir W.chinensis khong gay anh hudng dén su phét trién binh thuong cua té bao
RAW264.7 (phan tram té bao song s6t khoang 100% so véi mau chuan khong chia
chat tha nghiém) va cac hop chat phan lap tir W. trilobata cho két qua 1a hop chat
WT3 va WT8 giy doc té bao nhe (phan tram té bao séng sot > 70 % & nong do thu
nghiém 100 pM), cac hop chat con lai khong gay doc té bao (phan tram té bao song
s6t tir 90 - 109 % so v6i mau chuan khéng chira chét thir nghiém) ¢ cac ndng do thir
nghiém. Do d6, lugng NO san sinh trong mdi truong nudi cay duoc coi nhu khong
anh huong boi su phat trién qua mac hay su chét di cua té bao trong diéu kién thi
nghiém cd mat cia cac hop chat va cao chiét ké trén. Sau khi danh gia so bo, cac
hop chat c6 kha nang wrc ché > 50 % sy san sinh ra NO trong té bao RAW264.7 tiép

tuc thir nghiém & céc nong do khac nhau dé xac dinh gia trj 1Cso.

Bang 3.21. Két qua danh gia hoat tinh ¢ ché su san sinh NO trong té bao
RAW264.7 ctia cac hop chat phan Iap tir W. chinensis va W. trilobata

Mau Gia tri 1Cso (uM)
WC9 10,72 £ 1,06
WC11 10,91 + 0,67
WC12 26,92+ 1,12
WT4 21,9+ 0,90
WT6 78,5+0,97
Cardamonin * 2,12+ 0,05

* Cardamonin duoc st dung 1am chat dbi ching
Sau khi danh gia so bo tac dung uc ché sy san sinh NO trong té bao
RAW264.7 cua cac hop chat WC1-WC12 va WT1-WT8 & nong do thir nghiém
100 pM, két qua cho thay cac hop chat WC9-WC12, WT4, WT6 c6 kha ning tc
ché > 50% sy san sinh NO trong té bao RAW264.7. Vi vay, c4c hop chat nay duoc
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tiép tuc thir nghiém & cac nong do khac nhau dé xac dinh gia tri 1Cso. Két qua cho
thiy hop chat WC9, WC11 thé hién tac dung tc ché san sinh NO trong té bao
RAW264.7 khd manh véi gi tri ICso twong tng la 10,72 £ 1,06 va 10,91 £ 0,67 uM
(bang 3.21). Bén canh dé hop chit WC12 va WT4 cho két qua tc ché san sinh NO
trong dai thuc bao RAW264.7 dang cht y vai cac gia tri 1Cso twong rng la 26,92 +
1,12 va 21,9 + 0,90 uM. Hop chat WT6 thé hién tac dung tc ché san sinh NO trong
té bao RAW264.7 yéu véi gia tri 1Cso = 78,5 + 0,97 UM trong khi d6 cac hop chat
con lai khdng thé hién hoat tinh ¢ ché san sinh NO trong té bao RAW?264.7.

Tur két qua thu dugc cho thay hop chat WC11 va WC12 ¢6 cau tric hoa hoc
tuong tu nhau, nhung hop chat WC11 thé hién hoat tinh ¢ ché san sinh NO tuong
d6i tét (ICso = 10,91 pM), tt hon so véi hop chat WC12 (1Cso = 26,92 uM). Piéu
nay goi ¥ hop chat WC12 véi nhdm thé hydroxy tai vi tri C-3 1am giam hoat tinh.

.

7,
7,
%

WC11: pomonic acid

OH
RO
HO 0 O
O | OCH,
H,CO OH O

OH o] WT4: R = H, Apigenin
WC9: Jeceosidin WTS5: R = Gle, Apigenin 7-O-p-D-glucopyranoside

Bén canh d6 khi so sanh hoat tinh tc ché san sinh NO cua hai hop chat WT4,
WT5 va WC9 cho thay hop chat WC9 thé hién hoat tinh tét hon hai hop chat con
lai trong khi chiing c6 cing khung flavonoid. Hai hop chat WT4 va WT5 ¢6 cau
trdc hoa hoc tuong ty nhau nhung hop chat WT4 cho thiy c6 kha ning &c ché san
sinh NO trong khi hop chat WT5 véi sy xuat hién caa mét phan tir duong tai C-7

thay vi nhém hydroxy lai khong thé hién hoat tinh. Biéu ndy goi y su xuat hién cua
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cac phan tir duong 1am giam hozic mét di kha ning &c ché san sinh NO cua cac hop
chat flavonoid.
3.2.2. Hoat tinh #rc ché a-amylase, a-glucosidase

M6t s6 cac nghién ctru trude day da bao cao chiét xuat tir W. trilobata cé tac
dung ha dudng huyét [79, 80]. Cac hop chat WT1-WT8 va WC1-WC12 phan lap
tir W. trilobata va W. chinensis dugc tién hanh thir nghiém in vitro kha ning tc ché
enzyme a-glucosidase va a-amylase theo phuong phap mo ta tai muc 2.2.3.2 va
2.2.3.3. Két qua duoc hién thi trong bang 3.22 cho thdy hau hét cac hop chat déu c6
kha nang ¢ ché a-amylase va a-glucosidase, trong d6 an tuong nhat la kha nang tc
ché a-amylase va a-glucosidase cia hop chit WT6 vai gia tri gia tri ICso twong (ng
la 52,08 va 190,4 pM manh hon so véi dbi ching duong acarbose (ICso = 67,8 va
450,56 uM) (Bang 3.22). Két qua nay ciing phu hop véi mét nghién ciru trude dé
vé danh gia uc ché a-amylase cua hop chat saponin phan 1ap tir Pinh lang [112] va
mét nghién ciru caa cac nha nghién ciu khoa hoc ngudi Trung Qudc ddi voi hop
chat WT6 [113].

Hai hop chat mgi WT1 va WT2 phan lap tir W. trilobata cho thay kha ning
ic ché dang ké d6i vai enzyme a-amylase véi gia tri ICso twong tng 1a 112,20 va
87,10 uM, tuy nhién hai hop chat nay lai khong c6 kha ning wc ché a-glucosidase.
Kha ning tc ché enzyme a-amylase cua hop chat WT8 ¢ mirc d6 trung binh véi gia
tri ICso 12 181,97 pM, nhung lai ¢ kha ning @c ché tot enzyme a-glucosidase voi
gia tri ICso = 173,8 pM manh hon ddi chimg duong acarbose (1Cso = 450,56 pM).
Két qua trén cho thay hop chat WT4 c6 kha nang wc ché a-glucosidase manh véi
|Cso twong (g 13 27,54 uM, manh hon chat ddi chting acarbose (ICso = 450,56 HM).
Két qua nay ciing phu hop voi mot nghién cau trude dé vé kha niang ac ché a-
glucosidase cua hop chat WT4 [114].

Panh gia kha ning (¢ ché a-amylase va a-glucosidase cua cac chat phan lap
tir W. chinensis cho thay hau hét cac hop chat déu c6 kha niang trc ché a-glucosidase,
a-amylase. Cu thé 1a chat WC9 @c ché manh ca hai loai enzyme a-amylase, a-
glucosidase vai gia tri 1Cso twong rng 112,8 + 15,1 va 785,9 + 12,7 uM (Bang 3.22).
Két qua nay phu hop vai cac nghién ctru trude day vé kha nang Gc ché enzym a-
glucosidase, a-amylase cua cac hop chit flavonoid [125, 126]. Céac hop chat WC1,

WC11, WC12 cho kha ning &c ché enzyme a-glucosidase, a-amylase & muc trung
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binh trong khi d6 cac hop chat con lai cho két qua khéng tc ché hoidc wc ché yéu
dbi voi ca hai enzyme a-glucosidase, a-amylase.
Bang 3.22. Két qua hoat tinh Gc ché enzyme a-amylase va a-glucosidase cua

cac hop chat phan 1ap tir W. trilobata va W. chinensis

ICs0 (UM)
Hop chat a-amylase a-glucosidase
WT1 112,20 + 2,87 -
WT?2 87,10 + 1,89 -
WT4 - 27,54 +1,12
WT6 52,08 + 0,56 190,40 £ 2,01
WT8 181,97 £ 2,62 173,78 £ 2,37
WC1 436,8 £28,6 915,6 £36,5
WC9 112,8 £15,1 785,9 £12,7
WC11 420,7 £25,2 -
WC12 395,6 £18,3 821,4 £55,2
Acabose” 67,80 + 0,32 450,56 + 2,31

(-): Khong tc ché (1Cso >1000), (*): chat doi chung.

Tir cac két qua trén co thé so bo nhan thay cac hop chét diterpenoid va cac
hop chat flavonoid phan I1ap tir W. trilobata thé hién hoat tinh wrc ché a-glucosidase,
a-amylase tot hon cac hop chat phan lap tir W. chinensis. Theo d6 hop chat WT6
[(3-O-[p-D-glucopyranosyl-(1—4)-p-D-glucuronopyranosyl] oleanolic acid 28-O-
B-D-glucopyrano syl ester) phan lap tir W. trilobata cho thy c6 kha nang e ché tot
ca hai loai enzyme a-glucosidase, a-amylase, tham ché tc ché manh hon so véi ddi
ching duong acarbose. Két qua nay ciing hoan toan phi hop véi mét nghién cau
trudc day vé kha ning Gc ché a-glucosidase, a-amylase caa hop chat 3-O-[-D-
glucopyranosyl-(1—4)-p-D-glucuronopyranosyl]  oleanolic acid 28-O-$-D-
glucopyranosyl ester phan 1ap tir 14 cay dinh lang. Nghién ciru trude d6 cho thay tac
dung hiép dong cua hop chat nay véi acarbose trong viéc e ché enzyme a-amylase.
Cu thé khi phdi tron hai hoat chat lai & ciing nong d6 1 pg/ml thi tac dung G ché a-
amylase ting lén rat nhiéu lan. Diéu ndy cho thiy hoat chat 3-O-[-D-

glucopyranosyl-(1—4)-p-D-glucuronopyranosyl]  oleanolic acid 28-O-p-D-
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glucopyranosyl ester c6 tac dung hiép dong véi thude chira tiéu duong acarbose &
nong d6 phéi tron thap. O ndng do cao hon 10 pg/ml, sy Gc ché a-amylase 1a tac
dung cong hop cua hai hoat chat trong khi & ndng do phéi tron cao 100 pg/ml hoan
toan khdng c6 sy trc ché két hop gitra hai hoat chat. Két qua nay goi y cho kha ning
sd¢ dung hop chat 3-O-[g-D-glucopyranosyl-(1—4)-8-D-glucuronopyranosyl]
oleanolic acid 28-0--D-glucopyranosyl ester (WT6) c6 ngudn gbc thién nhién két
hop véi thudc acarbose trong viéc hd trg diéu tri tiéu duong. Sau d6 hop chat nay
duoc tiép tuc nghién ctu tac dung chdng dung nap sucrose, néng d6 glucose trong
huyét thanh chudt tai cac thoi diém 0 phut, 30 phat, 60 phat va 120 phat sau khi cho
udng sucrose di dugc xac dinh. Két qua xac dinh nong d6 glucose trong huyét thanh
cho thay sau khi chudt dugc udng hoat chat 3-O-[8-D-glucopyranosyl-(1—4)-5-D-
glucuronopyranosyl] oleanolic acid 28-O-8-D-glucopyranosyl ester ¢ liéu 100
mg/kg thi dugc udng sucrose licu 4g/kg thi ndng do glucose trong méau & cac thoi
diém 30 phut, 1 gio da giam hon so vé6i 16 ddi chirng khéng str dung hoat chat [127,
128]. Tu nhitng két qua nghién cau trén cho thay hoat chat 3-O-[s-D-
glucopyranosyl-(1—4)-p-D-glucuronopyranosyl]  oleanolic acid 28-O-$-D-
glucopyranosyl ester (WT6) c6 thé duoc sir dung nhu mot eng cir vién trong viéc
ngan ngira va diéu tri bénh tiéu duong va céc bién chung cua bénh tiéu duong.
3.2.3. Hoat tinh gdy déc té bao

Két qua danh gia hoat tinh gdy doc té bao in vitro ciia cac hop chat phan lap
tir W. trilobata va W. chinensis trén 4 dong té bao ung thu & nguoi gom: ung thu
phoi (A549), ung thu gan (Hep3B), ung thu vii (MCF-7), ung thu tuyén tién liét
(PC3) (Bang 3.23) cho thay:

Hop chat WT3 va WT4 phan lap tir W. trilobata déu thé hién kha ning gay
doc té bao & mirc trung binh ddi véi dong ung thu phdi va ung thu gan véi gia tri
ICso twong ng la 36,31 + 1,15; 49,3 £1,03 uM va 31,77 £ 1,34; 34,6 £ 0,74 pM.
Ca hai hop chat nay thé hién gay doc yéu ddi vai cac dong té bao ung thu vi va ung
thu tuyén tién liét trong khi céc hop chit con lai phan lap tir W. trilobata khong gay
doc véi cac dong té bao ung thu thir nghiém.

Hop chat WC11, WC9 phan Iap tir W. chinensis thé hién hoat tinh gay doc
té bao & muc do trung binh véi dong ung thu tuyén tién liét vai gia tri 1Cso twong
tng 1a 25,12 + 1,07 pM va 30,20 + 1,23 pM so véi chat dbi ching duong
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camptothecin (ICso = 4,65 M), bén canh d6 WC9 thé hién hoat tinh gay doc yéu
vé6i 3 dong té bao ung thu thir nghiém con lai véi gia tri 1Cso trong khoang 45,71-
78,89 uM, trong khi WC11 lai thé hién kha niang gdy doc trung binh véi dong té
bao A-549 véi gia tri ICso 12 36,31 + 1,15 uM, tuy nhién hop chat nay chi thé hién
gy doc yéu dén khong gy doc véi 2 dong té bao ung thu thir nghiém Hep3B va
MCF-7. Hop chat WC12 thé hién kha ning gay doc & mtc do trung binh yéu trén
cac dong té ung thu thir nghiém véi gia tri ICso trong khoang 31,77-53,70 uM, trong
khi cac hop chét con lai khéng thé hién hoat tinh gdy doc & cac ndng do nghién ciu

trén ca 4 dong té bao ung thu thir nghiém.

Bang 3.23. Két qua thir hoat tinh gay doc té bao cua cac hop chat phan l1ap tur

W. chinensis va W. trilobata

~ 1Cs0 (UM)
Mau
A549 Hep3B MCF-7 PC3
WC9 78,89+211 | 79,43+1,19 | 45,71+1,32 | 30,20+ 1,23
WC11 36,31 +1,15 | 69,18+1,45 | 67,61+2,08 | 2512+1,07
WC12 31,77+1,34 | 53,70+1,23 | 37,15+1,18 | 53,70 + 2,36
WT3 36,31 +1,15| 49,3+1,03 87,61 +1,08 55,6 +1,17
WT4 31,77+134 | 346+0,74 79,8 +1,18 61,0+ 1,94
Camptothecin * | 4,65+0,14 | 0,34+0,014 0,80+ 0,02 0,97 + 0,008

(*): chat d6i chung duong

Hai hop chat WT1 va WT3 c6 cau trdc hda hoc tuwong tu nhau chi khac biét
duy nhét tai vi vi ndi d6i C-9/C11, tuy nhién hop chat WT1 khéng thé hién hoat tinh
gy doc té bao ddi vai cac dong té bao ung thu thir nghiém trong khi hop chat WT3
c6 kha ning giy doc trén ca 4 loai té bao ung thu bao gdm: ung thu phdi, ung thu
gan, ung thu vii va ung thu tuyén tién liét (Bang 3.23).

Két qua thdy cac hop chat WT4, WT5 va WC9 ¢d cu tric hoa hoc cing
thudc khung flavone nhung chi ¢d hop chat WT4 va WC9 thé hién hoat tinh gay
doc té bao trén cac dong té bao thir nghiém & cac mue d6 khac nhau, trong khi hop

chat WTS5 la dan xuét glucoside caa WT4 lai khdng thé hién hoat tinh gay doc té
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bao trén cac dong té bao thtr nghiém, diéu nay c6 thé dugc giai thich do su xuat hién
cua cac gbe duong lam giam hozic mat hoat tinh gay doc té bao ung thu cua cac hop
chat flavonoid. Biéu nay hoan toan phi hop voi mot nghién ciau moi day caa A.
Gangopadhyay va cong su cho rang glycoside caa cac hop chat flavone gay doc yéu

hon trén cting cac dong té bao ung thu thir nghiém [129-131].

OH o OH o
WT4: R = H, Apigenin WC9: Jeceosidin
WTS: R = Glc, Apigenin 7-O-B-D-glucopyranoside

MJi sy thay thé ctia cac nhom thé trong cau triic sé quyét dinh hoat tinh sinh
hoc riéng cua ching. Qua cac nghién ctu cho thiy gitra cu tric hda hoc va hoat
tinh sinh hoc ciia cac hop chat c6 méi twong quan véi nhau, tuy nhién khong cé mot
quy tic chung ndo vé mdi quan hé gitra cau tric hda hoc va hoat tinh sinh hoc cua
ching. Qua rat nhiéu nghién ctru, cac nha khoa hoc da phat hién ra mot sé dic diém
chinh cuia cac hop chat flavone va flavonoid anh huéng t6i kha nang gay doc té bao
la do sy hién dién cua ndi doi tai vi tri C2/C3 ctia vong C va cac nhom hydroxy
trong vong A va B cua chung da kiém soat hoat dong chéng ung thu cua cac hop
chat, diéu nay Iy giai vi sao cac hop chat WT4, WC9 c6 kha ning gy doc té bao
ung thu & cac mirc d6 khac nhau trong khi cac hop chét khéc lai khdng thé hién kha

ning gay doc trén céc té bao thu nghiém [131, 132].
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KET LUAN

Béng phuong phap sic ky két hop va cac phuong phap phd hién dai, ¢d su so
sanh véi s6 liu pho céc hop chat tuong tu trong tai lieu tham khao, tir hai loai
Wedelia trilobata va Wedelia chinensis NCS di phan 1ap va xéac dinh duoc cau trdc
cua 20 hop chat va danh gia mot sé hoat tinh sinh hoc ciia céc hop chat nay. Cu thé:

1. T lodi W. trilobata di phan 1ap va xac dinh c4u trdc 8 hop chat (WT1-
WT8) trong d6 c6 2 hop chat méi va 6 hop chat di biét. Hai hop chat méi dugc dat
tén 1a: wedtriloside A (WT1) va wedtriloside B (WT2) va 6 hop chit da biét gom:
Paniculoside-1V (WT3), apigenin (WT4), apigenin7-O-p-D-glucopyranoside
(WT5), 3-O-[p-D-glucopyranosyl(1-4)-p-D-glucoronopyranosyl] oleanolic acid
28-0-p-D-glucopyranosyl ester (WT6), 4',4,6-trihydrroxyaurone (WT7), caffeic
acid (WT8)

2. Tu loai W. chinensis da phan 1ap va xac dinh cau tric 12 hop chat trong
d6 c6 2 hop chat méi va 10 hop chat da biét. Hai hop chat méi duoc dat tén 1a:
wednenic (WC1) va wednenol (WC3) va 10 hop chat di biét gom: Cleroindicin E
(WC2), cornoside (WC4), rengyol (WC5), kaempferol-3-O-D-glucoside (WC6),
quercetin-3-O-4-D-glucoside (WC7), luteolin (WC8), jaceosidin (WC9), 1-O-
benzyl-S-D-glucopyranosyl-2-sulfat (WC10), pomonic acid (WC11), ilexgenin B
(WC12).

3. D3 nghién ctu hoat tinh ¢c ché san sinh NO trong dai thuc bao
RAW264.7 ctia cac hop chat phan Iap tir hai loai W. trilobata va W. chinensis. Két
qua cho thay: WC9 va WC11 thé hién tac dung tc ché san sinh NO trong té bao
RAW?264.7 tuong doi tét véi gid tri ICso twong wng la 10,72 + 1,06 va 10,91+ 0,67
UM so véi dbi chimg duong cardamonin (ICso = 2,12 + 0,05 uM). Cac hop chat con
lai thé hién tac dung &c ché san sinh NO trong té bao RAW264.7 & muc trung binh
hodc khong thé hién khang ning tc ché.

4. Pa nghién ciru hoat tinh e ché a-amylase va a-glucosidase cia cac
hop chat phan lap duoc tir hai loai W. chinensis va W. trilobata. Két qua cho thay:
Hau hét cac hop chat phan 1ap tir W. trilobata déu cho thay kha ning ¢ ché emzym
a-amylase va a-glucosidase. Pic biét hop chat WT4, WT6 ¢ kha ning uc ché a-
glucosidase vai gia tri 1Cso twong ung 1a 27,54 + 1,12 uM va 190,40 £ 2,01 uM,
manh hon so véi ddi ching duong acarbose (ICso = 67,8 uM va 450,56 uM). Bén
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canh d6 hop chit WT6 con &c ché manh emzyme a-amylase véi 1Cso 14 52,08 pM.
Tuy nhién cac hop chat phan Iap tir W. chinensis chi thé hién kha ning wc ché
enzyme a-amylase va a-glucosidase & mirc trung binh dén khéng wc ché.

5. Di tién hanh danh gia hoat tinh gy doc té bao ung thu cua cac hop chat
phén lap tor W. chinensis (WC1-WC12) va W. trilobata (WT1-WT8) trén 4 dong
té bao ung thu & nguoi: ung thu phdi (A549), ung thu gan (Hep3B), ung thu vi
(MCF-7), ung thu tuyén tién liét (PC3). Két qua cho thay: Céc hop chat phan Iap tir
W. chinensis gdm WC9, WC11, WC12 thé hién kha ning giy doc trén 4 dong té
bao thir nghiém & mirc d6 trung binh vai gié tri 1Cso trong khoang 25,12-53,7 uM.
Hai hop chat WT3 va WT4 phan lap tir W. trilobata chi thé hién hoat tinh giy doc
trén hai dong té bao Hep3B va PC3 & muc trung binh véi cac gia gti 1Cso twong tng
1a 49,3; 55,6 va 34,6; 61,0 uM, cac hop chat con lai khéng thé hién hoat tinh.
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KIEN NGHI

Két qua nghién ctu cua luan an cho thiy hop chat WT4 phan lap tir W.
trilobata c6 kha niang wc ché a-glucosidase manh c6 thé tiép tuc tién hanh danh gia
hoat tinh ¢ ché enzyme a-glucosidase in vivo dé dinh huéng vé kha nang wng dung
cuia hop chét nay.

Mot sb hop chit phan Iap tir W. trilobata thé hién kha ning tGc ché tét ca hai
loai enzyme a-amylase va a-glucosidase, c6 thé nghién ctru sau hon vé hoat tinh ha
duong huyét cua loai nay.

Hop chat WC9 phan lap tir W. chinensis cho hoat tinh @c ché san sinh NO
tuong ddi tét véi gia tri 1Cso = 10,72 + 1,06 UM so véi dbi chimg duong cardamonin
(ICso = 2,12 + 0,05 pM), can ¢6 nghién ctru sdu hon vé co ché ¢ ché san sinh NO

d6i voi hop chat nay.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Veé thanh phan héa hec
Tur 2 loai Wedelia trilobata (L.) Hitchc. va Wedelia chinensis (Osbeck) Merr.
T da phén 1ap va xac dinh ciu tric héa hoc cua 20 hop chét. trong d6 c6 4 hop chat
méi va 4 hop chat lan dau dugc phan 1ap tir chi Wedelia.
- Bbn hop chit mai 1a: wedtriloside A, wedtriloside B, wednenic va
wednenol
- Bbn hop chat lan dau phan lap tir chi Wedelia gém: Hop chét 3-O-[4-D-
glucopyranosyl(1-4)-4-D-glucoronopyranosyl]  oleanolic  acid  28-O-$-D-
glucopyranosyl ester, cornoside, rengyol, 1-O-benzyl-s-D-glucopyranosyl-2-
sulfate
Veé tac dung sinh hec
Lan dau tién tai Viét Nam tién hanh tht nghiém in vitro kha ning tGc ché
enzyme a-amylase va a-glucosidase cua 2 loai Wedelia trilobata (L.) Hitch va
Wedelia chinensis (Osbeck) Merr. Két qua cho thay hop chat apigenin, 3-O-[4-D-
glucopyranosyl(1-4)-5-D-glucoronopyranosyl]  oleanolic  acid  28-O-$-D-
glucopyranosyl ester c6 kha ning tc ché a-glucosidase manh manh hon so véi ddi
chung duong acarbose va hop chat 3-O-[-D-glucopyranosyl(1-4)-5-D-
glucoronopyranosyl] oleanolic acid 28-O-p-D-glucopyranosyl ester con Gc ché

emzyme a-amylase manh hon d6i ching duong acarbose.
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2.7. Pho COSY cua hop chat WT2
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3. Phu luc pho hep chat WT3

- CTPT: C26H4209
- KLPT M =498

Ph6 ESI-MS
Ph6 'H NMR
Ph6 1°C NMR
Phé HSQC
Phé HMBC
Phé COSY

Paniculoside-1VV
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I4

ESI-MS cua hop chat WT3
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4

13C NMR cua hop chat WT3
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3.5. Phé HMBC cua hop chat WT3
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4. Phu luc pho hop chat WT4

Apigenin

- CTPT CisH100s
- KLPT M =270
- Pho ESI-MS

- Ph6 'H NMR

- Ph6 3C NMR
- Pho DEPT
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2.1. Ph6 ESI-MS cuaa hop chat WT4
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2.3. Ph6 3C NMR cua hop chat WT4
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5. Phu luc phé hep chat WT5

OH )
Apigenin7-O-B-D-glucopyranoside
- CTPT C21H20010
- KLPT M =432
- Ph6 ESI_MS
- Ph6 'H NMR
- Ph6 3C NMR
- Phé HSQC
- Ph6 HMBC

OH
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5.1. Ph6 ESI_MS cua hop chat WT5
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I3

5.3. Pho *C NMR cua hop chat WT5
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HMBC cua hgp chat WT5

5.5. Phd
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6. Phu luc phé hop chat WT6

OH
HO
HO&/:&O
HO HO
OH OH
3-0-/f-D-glucopyranosyl(1-4)-4-D-glucoronopyranosyl] oleanolic acid 28-
O-p-D-glucopyranosyl ester

- CTPT: CsgH76019

- KLPT M = 956

- Ph6 ESI-MS

- Phé *H NMR

- Ph6 °C NMR

- Phé HSQC

- Phé HMBC
- Phd COSY

OH
OH
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I4

ESI-MS cua hop chat WT6
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I4

op chat WT6
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6.5. Phd HMBC cua hop chat WT6
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7. Phu luc pho hgp chat WT7

4',4,6-trihydroxyaurone

- CTPT: C15H100s,
- KLPT M =270
- Phoi ESI-MS

- Phé 'H NMR

- Pho 3C NMR

- Phé DEPT
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7.1. Phéi ESI-MS cua hop chat WT7
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8. Phu luc phé hep chat WT8

Caffeic acid

- CTPT CoHgOq4
- KLPT M =180
- Ph6 'H NMR

- Ph6 3C NMR
- Phd DEPT
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a hop chat WT8
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8.3. Ph6 DEPT cua hop chat WT8
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9. Phu luc phé hep chat WC1

Wednenic

- CTPT: C13H2107NasS
- KLPT: M =550

- Phd HR-ESI-MS

- Ph6 'H NMR

- Ph6 3C NMR

- Phé HSQC

- Phé HMBC

- Pho COSY

- Ph NOESY
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I4

HSQC cua hgp chat WC1
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9.7. Phé NOESY cua hop chat WC1
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10. Phy luc phé cua hop chit WC2

Cleroindicin E

- CTPT CgH1403
- KLPT M =158
- Ph6 'H NMR

- Ph6 3C NMR
- Pho DEPT

- Ph6 ESI-MS
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10.4. ph ESI-MS cua WC2

10.3. ph6 DEPT cua hop chat WC2
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11. Phu luc phé hep chat WC3

Wednenol

- CTPT: C10H1603
- KLPT M = 184

- Ph6 HR-MSI-MS
- Ph6 'H MNR

- Ph6 3C NMR

- Phé HSQC

- Ph6 HMBC

- Pho COSY

- Phé NOESY
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11.3. Phb 3C NMR cua hop chat WC3
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11.5. Phé HMBC cua hop chit WC3
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11.6. Phb COSY cua hop chat WC3
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11.7. Phd NOESY cua hop chit WC3
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12. Phu luc phé hep chat WCA4.

HO
HO o OH
OH
Cornoside

- CTPT Ci4H200s

- KLPT M =316

- Ph6 'H NMR

- Ph6 3C NMR

- Pho DEPT

- Phd ESI-MS
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4

p chat WC4

I3

12.1. Ph6 *H NMR cua hg
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12.2. Phd 3C NMR cua ho
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12.3. Phd DEPT cua hop chat WC4
DEPT90
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12.4. Phé ESI-MS cua WC4
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13. Phu luc phé hep chat WC5

HO

- CTPT CgH1603
- KLPT M = 160
- Ph6 'H NMR

- Ph6 3C NMR
- Phd DEPT

60
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Rengyol

OH
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IH NMR cua hop chat WC5

0

13.1. Ph
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13.2. Ph6 *C NMR cua hop chat WC5
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13.3. Pho DEPT cua hop chat WC5

DEPTY0
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14. Phu luc pho caa hep chat WC6

Kaempferol-3-O-D-glucoside

- CTPT Ca1H20011
- KLPT M=448

- Ph6 'H NMR

- Ph6 3C NMR

- Phé HSQC

- Ph6 HMBC
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'H NMR cua hgp chat WC6
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14.1. Ph
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14.3. Phd HSQC cua hop chat WC6
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14.4. Phd HMBC cua hop chit WC6
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15. Phu luc phé hep chat WC7

Quercetin-3-0-p-D- glucoside

- CTPT C21H19012
- KLPT M = 463
- Ph6 ESI-MS

- Ph6 'H NMR

- Ph6 3C NMR

- Ph6 DEPT
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4

ESI-MS cua hop chat WC7
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15.3. Phd 3C NMR cua hop chat WC7
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15.4. Ph6 DEPT cua hop chat WC7
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16. Phu luc phé hep chat WC8

Luteolin

- CTPT CisH100s
- KLPT M = 286
- Ph6 'H NMR

- Ph6 3C NMR

- Phd DEPT

- Pho MS
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16.1. Phd 'H NMR cua hop chat WC8
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16.3. Phd DEPT cua hop chat WC8
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17. Phu luc phé hep chat WC9.

Jaceosidin

- CTPT la C17H1407
- KLPT M =330

- Ph6 1H NMR

- Ph6 13C NMR

- Phd DEPT

- Ph6 ESI-MS
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I4

1H NMR cua hgp chat WC9
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17.3. Ph DEPT cua hop chat WC9
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18. Phu luc phé hep chat WC10

Savadoside

- CTPT: C13H15800S
- KLPT M =350

- Ph6 'H NMR

- Ph6 13C NMR

- Phé HSQC

- Ph6 HMBC

- Pho COSY

-Ph6 MS
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18.1. Pho *H NMR cua hgp chat WC10
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4

HSQC cua hgp chat WC10
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18.3. Ph
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18.5. Phd COSY cua hop chat WC10
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19. Phu luc pho hep chat WC11.

pomonic acid

- CTPT: C30H4604
- KLPT: 470

- Ph6 1H MNR

- Ph6 13C NMR

- Phd DEPT

- Phé HSQC

- Ph6 HMBC

- Phé NOESY
-Ph6 ESI-MS
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p chat WC11

ua ho
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19.1. Pho *H MNR ¢
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19.2. Phd 13C NMR cua ho
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19.3. Phé DEPT cua hop chat WC11
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19.4. Phd HSQC cua hop chat WC11
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19.5. Phé HMBC cua hop chit WC11
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19.6. Phd NOESY cua hop chat WC11
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19.7. Ph6 ESI-MS cua WC11

T. ITMS - ¢ ESI Full ms [110.00-1000.00]
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20. Phu luc phd hop chat WC12.

Pubescenolic acid

- CTPT CaoH4s04
- KLPT M =472
- Ph6 'H NMR

- Ph6 3C NMR

- Phd DEPT

- Phé HSQC

- Ph6 HMBC

- Ph6 COSY

- Phé NOESY
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20.1. Pho *H NMR cua ho
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20.3. Ph6 DEPT cua hop chiat WC12
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4

HMBC cua hgp chat WC12
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20.7. Phd NOESY cua hop chit WC12
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21. Phu luc giam dinh miu

21.1. Giam dinh mau Sai dat

VIEN SINH THAI VA CONG HOA XA HQI CHU NGHIA VIET NAM

TAINGUYEN SINH VAT . DPje lip - Ty do - Hanh phiic
Phong Thye vit hoe
KET QUA GIAM PINH

TEN KHOA HQC MAU THUC VAT

Chuing t6i nhan duoc dé nghi gidm dinh tén khoa hoc cho 01 mau tiéu ban thie
vat nhu sau:

Méu tiéu ban dugc thu tai P. Thanh Cong — Tp. Ha Noi, ngay thu mau
14/09/2017, ngudri thu mau: Nguyén Thj Luyén (s6 hiéu mau: 2016.55-W1).

Miu mang dén glém dinh 1a méu tiéu ban & dang mau twoi, vira duge thu hai,
chua qua xir Iy hoa chat va nhiét do. Mau tiéu ban ¢6 du tiéu chuan dé dinh tén khoa
hoc, bao gdbm ca co quan sinh dudng (canh, 14) va co quan sinh san (hoa,..). Két qua
giam dinh:

* Miu mang s6 hi¢u: 2016.55-W1

- Tén khoa hoc: Sphagneticola calendulacea (L.) Pruski

Tén dbng nghia: Wedelia chinensis (Osbeck) Merr.

Thugc hg Ctic — Asteraceae
Tén Viét Nam: Sai dit, Hing trdm, Ngb nui.....

Ha Néi, ngay 25 thang 12 nam 2017

Xéc nhin Ngui gidm dinh
VcnSIh thdi va Tal n ; g%ri(w\ G{lt
3N )TRU(')\(: PHONG QLTH —
o *“rl*;f'm D3 Viin Hai

>\va

A\ SINH VAT /&
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21.2. Giam dinh mau Sai dét ba thay

VIEN SINH THAI VA CONG HOA XA HOI CHU NGHIA VIET NAM

TAINGUYEN SINH VAT ~ Déclip - Ty do— Hanh phiic
Phong Thye vit hoe
KET QUA GIAM DINH

TEN KHOA HQOC MAU THUC VAT

Ching t6i nhin dugc dé nghi giam dinh tén khoa hoc cho 01 mau tiéu ban thue
vét nhur sau:

Miu tiéu ban duge thu tai_Thai Binh, ngay thu miu 14/09/2017, ngudi thu miu:
Neuyén Thi Luyén (s6 hidu miu: 2016.55-W2).

Miu mang dén giam dinh 13 miu tiéu bin & dang miu twoi, vira duge thu hdi,
chura qua xir Iy hod chét va nhiét do. Miu tiéu ban co da tiéu chuin dé dinh tén khoa
hoc, bao gém cd co quan sinh dudng (canh, 1) va co quan sinh san (hoa,..). Két qua
giam dinh:

* Miu mang sb hi¢u: 2016.55-W2

-+ -Tén khoa hoc: Sphagneticola trilobata (L.) Pruski

- Tén déng nghia: Wedelia tilobata (L..) Hitchc.

- Thudc hg Cilic — Asteraceae

- Tén Viét Nam: Sai dét ba thuy.

Ha Ngi, ngay 25 thdang 12 ndm 2017

Xidc nhan ’ Neurdri gidm dinh
Vign Sinh thdi va Tai nguyén sinh yat
: TL. VIEN TRUONG et
AP TRUBNG PHONG QLTH = e
l‘! SINH THAL Y Pé Vin Hai

Al HGUYEY
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