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PAT VAN DE

Trong cudc song hién dai ngdy nay, ty 1é mac cac bénh lién quan dén chuyén héa co
xu huéng ra ting nhanh, dién hinh la bénh tiéu duong va gout. Vi su gia ting nhanh
choéng, cac bénh nay tré thanh ganh ning cho toan xi hoi. Viéc nghién ctru phat trién
céc thudc méi trong diéu tri ludn 14 van dé cap thiét dugc uu tién. Trong sé d6, phat trién
cac thude méi c6 ngudn gde tir thue vat dang 1a mot xu hudng thu hut cac nha khoa hoc
tap trung nghién ctru. Trong khi do, Viét Nam la nudc nhiét déi, giau tai nguyén thién
nhién v&i hon 12000 loai thue vat va khoang hon 4000 loai trong s6 d6 duoc ding lam
thudc trong dan gian, tuy nhién con rat nhiéu loai van chua dugc nghién ctru vé ca tac
dung sinh hoc va thanh phén hoa hoc. Do vay viéc tiép tuc tim kiém ra cac thudc co
nguén géc tur thao dugce ¢ hi€u qua, an toan, gia thanh ré van 13 nhu cau can thiét, 1a
huéng nghién ctiru dang duoc cc nha khoa hoc rat quan tam. Chi Vernonia 13 mét chi
16n thude ho Chc (Asteraceae) co khoang 1000 loai, chung phan bd chil yéu & cac nude
thuoc Nam My, Bic My, Chau Phi va Pong Nam A. Theo Tir dién cay thudc Viét Nam
(V5 Van Chi, 2012), & Viét Nam c6 16 loai thudc chi Vernonia duwoc ding lam thudc
chita cac bénh nhu kiét 1i, sot, st rét, viem gan, dau da day, cham, ran cén, bong lira,...

Trén thé gidi cac nghién ctru vé chi Vernonia cha yéu tap trung vé thuc vat hoc,
thanh phan héa hoc va hoat tinh sinh hoc két quéa cho thay chiing chira nhiéu 16p chit c6
hoat tinh sinh hoc cao nhu steroid, flavonoid, terpenoid, polyphenol, ... Tuy nhién, cac
nghién curu vé chi Vernonia & Viét Nam con khé han ché. Do d6, viéc nghién ctru, phan
1ap va danh gia tac dung sinh hoc cta cac hop chét tir cac loai thudc chi Vernonia c6 y
nghia khoa hoc va thuc tién cao. Két qua cua nghién ctru nay 1a co sé khoa hoc viing
chac cho dinh hudéng Gng dung, khai thac va phat trién bén vig nguoén dugc liéu tiém
ning nay ¢ Viét Nam. Tir nhitng co s& trén t6i lya chon dé tai: :"Nghién ctru thanh
phén héa hoc va hoat tinh e ché enzyme a-glucosidase, xanthine oxidase ciia loai
Vernonia amygdalina va Vernonia gratiosa".

1. Poi twong nghién ciru va ndi dung ciaa deé tai
Poi twong nghién ctru 1a 2 lodi: Vernonia amygdalina va Vernonia gratiosa thu

thap tai Vi¢t Nam.
Néi dung luéin an bao gdm:

1.1. Phan lap cac hop chat tir hai loai V. amygdalina va V. gratiosa thu thap tai Viét
Nam sir dung cac phuong phép sac ky;

1.2. Xac dinh cau tric hoa hoc cua cac hop chat sach phan lap duogc tir hai loai V.
amygdalina va V. gratiosa bang cac phuong phap vat ly, hda hoc hién dai.

1.3. Danh gia hoat tinh &c ché enzyme a-glucosidase bang md hinh in vitro cua céc
hop chat phan lap duoc

1.4. Danh gia hoat tinh ic ché enzyme xanthine oxidase bang mé hinh in vitro cua céc
hop chit sach thu duoc;

2. Nhirng déng gép mai caa luan an

2.1. Lan dau tién phan lap duoc 07 hop chat mai tir loai V. amygdalina 7 hop chat méi

(LD1-LD7) duoc dat tén la vernonioside K (LD1), vernonioside N (LD2), vernonioside
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M (LD3), vernonioside O (LD4), vernonioside L (LD5), vernonioside P (LD®6),
vernonioside Q (LD7) va 07 hop chat méi tir loai V. gratiosa (VG1 — VG7) la:
vernogratiosides A (VGL1), vernogratioside B (VG2), vernogratioside C (VG3),
vernogratioside R (VG4), vernogratioside S (VG5), vernoratioside A (VG6),
vernoratioside B (VG?7).

2.2. Lan dau tién dénh gia tac dung wrc ché enzyme o-glucosidase cua cac hop chat phan
lap duoc tir hai loai V. amygdalina va V. gratiosa Két qua da phat hién duoc céc hop
chat LD1, LD5, LD14, LD12, LD15 phan Iap tir loai V. amygdalina cho thdy kha ning
trc ché enzyme o-gluclosidase rat manh véi gia tri 1Cso tir (7.42 + 0.95 uM dén 78.56 +
7.28 uM) so0 véi dbi ching duong (Acarbose 127.53 + 1.73 pM). Bén canh d6, hop chat
VG15 phan lap tir loai V. gratiosa ciing (¢ ché manh hoat dong cua enzyme a-
gluclosidase véi gia tri ICso a (47.08 % 3.98 uM), trong khi d6, hop chat VG5 va VG13
chi thé hién tac dung trc ché yéu ddi véi enzyme nay véi gid tri ICso lan luot 13 424.79
+37.83 UM va 477.52 + 20.84 uM so véi ddi chiung duong Acarbose 146.64 + 8.85 M.
2.3. Lan dau tién danh gia tac dung uc ché enzyme xanthine oxidase ciia cac hop chat
phan lap duoc tir hai loai V. amygdalina va V. gratiosa; da tim thiy cac hop chat VG5,
VG13 va VG15 ¢ tiém ning trong ic ché enzym (XO) vai ICso = (6,26 + 0,60) — (47,65
+ 3,44) uM; so véi d6i ching duong Allopurinol 1a: 1,12 + 0,15 (UM).

3. B cuc cia luan an

Luan an gém 148 trang véi 39 bang s6 liéu, 94 hinh. B4 cuc cua luan an: Mg dau: 2
trang, Chuong 1: Tong quan tai liéu (35 trang), Chuong 2: Thyuc nghiém (16 trang),
Chuong 3: Thao luan két qua (86 trang), Két luan (1 Trang), Kién nghi va nhitng déng
g6p méi cta luan an (1 Trang), Céc cong trinh cong b (1 trang), Tai liéu tham khao (6
trang) va Phu luc phd.

II. NQI DUNG LUAN AN
DAT VAN DPE: Phan dit van dé dé cap y nghia khoa hoc, tinh thuc tién, ddi tuong, muc
ti€u va nhiém vu nghién ctru cua luan an.
CHUONG 1. TONG QUAN
Phén tong quan tai lidu tip hop cac nghién ciru trude ddy vé cac van dé:
1.1. Giéi thiéu chung vé ho Cuc (Asteraceae)
1.2.T6ng quan vé chi Vernonia
1.3. Tinh hinh nghién ciru vé thanh phan héa hoc cua chi Vernonia
1.4. Tinh hinh nghién ctu vé hoat tinh sinh hoc cua chi Vernonia
1.5. Tinh hinh nghién ciru trong nude va ngoai nude vé loai V. amygdalina
1.6. Tinh hinh nghién ciru trong nudc va ngoai nude vé loai V. gratiosa
CHUONG II. THUC NGHIEM
2.1. Poi twong nghién ctru
Hai loai V. amygdalina va V. gratiosa thu thép tai Vi¢t Nam



Hinh 2.1. Hinh anh loai V. amygdalina  Hinh 2.2. Hinh anh loai V. graﬁosa thy
thu tai Ha No1 (NCS thuc hi¢n) tai Quang Tri (NCS thyc hién)
2.2. Dung mdi, héa chit va thiét bi nghién ciru
2.2.1. Dung méi va héa chit
2.2.2. Thiét bi nghién ciru
2.3. Phuong phap nghién ciru
2.3.1. Phwong phdp xiv ly méu va chiét xuit
2.3.2. Phwong phdp phén Igp cdc hop chit
Phan 14p cac hop chit bang su két hop cac phuong phap: sic ky 16p mong (TLC), sic
ky cot (CC: silica gel, RP-18 gel, LH-20 gel).
2.3.3. Phwong phdp xdc dinh céiu triic héa hoc cdc hop chit sach
Phuong phéap chung dé xac dinh cau tric cac hop chét két hop giita cac thong sé vat 1y
v6i cac phuong phap pho hién dai bao gdm: Pho khéi (HR-ESI-MS), do quay cuc [a]p,
phé cong hudng tir hat nhan (1D, 2D-NMR), pho ludng sic tron (CD).
2.3.4. Phuong phap danh gia hoat tinh sinh hoc
2.3.4.1. Pdnh gid hoat tinh sinh hoc irc ché enzyme a-glucosidase
2.3.4.2. Pdnh gid hoat tinh irc ché enzym xanthine oxidase
2.4. Phén 14p céac hop chat
Phén nay trinh bay cu thé cach thirc phan 1ap cac hop chat tir 02 mau ¥ amygdalina va

V. graticosa. Viéc phan tach cac chat dugc néu tom tat & cac so do dudi day:



Vernonia amygdalina
A : Acetone E :Ethylacetate ~ ~
Y (bét khé 5.0 kg)
H : n-Hexane Methanol, 50 °C
c.c : Chromatography M : Methanol Ultrasouie, 31x 7.5 litres
column | ) |
D : Dichloromethane W : Water Methanol (cao chiét) (700.0g)

Phdin b treng 2.0l nieée va chiét phéan Iop lan heot
v6i cdc dung moi dichloromethane va ethvl acetate

n-Hexane (VAH. 162.0g) ‘ | Ethylacetale (VAE, 153.6 g) | Nudce (VAW, 386.2 g)

Gradien D/M:
80/1,1/2
[ toia | [ s | [ woic |[ oid | [ toie | [ toiF ][ pic | [ 1D |
MC/MeQH 25/1-1/1 (CHZLSIIIL;O”]R?E‘?OL
) D8 MC/MeOH B )
Gradien D/M: 35.0mg 50/1-1/1 5.0mg
60/1,1/2
Gradien D/M: | ‘ | ‘ ‘
100/1,1/1 ‘ ‘ ‘ | .o [ tooc ][ oo | wo2ee ][ Loz |
| LD4A | | LD4B | | LD4C | | LD4D | Silicagel c.c Silicagel c.c| ‘i’;f;";’;‘
M D/M: 30/1 M
MW: 1/1 MW 472 DAL I LD36B
1LD1 RP18c.c |Sephadex RPI8cc
(7.0mg) (25.0mg) AW 4T | MW 11 AW 3/1
LD4 LDY D3 LDIS
‘ ‘ ‘ Gradien D/M: @somg) || Goomy) || (150mg) || somg
[ tpEsa | [ tpbess |[ tpEsc |[ ipEsD | 5011, 172
Gradien D/M:
20/1 Sephadex Gradien
MIW: 1/1 DIM: 15/ ip7a |[ o8 |[ wpic |[ oo |
mg
Sephadex cis
MeOH: 100 MW 41
LDEGA LDEGB LDE7A LDE7B 1y LDLLE
(5.0mg) (3.0mg)
cis c1s cis cis cis
MIW:2.5/1 | MIW: 3/1 MIW:3/1| AW 31| MW 31
LDi1 LD16 LD10
(4.0 mg) (3.0mg) (5 Oﬂlg) (5.2mg) (3 OﬂIg)

Hinh 2.3. So d6 phan 1ap cac hop chét tir V. amygdalina ¢ Viét Nam

Vernonia gratiosa
Vernonia gratiosa
A :Acefone E :Ethylacetate (bﬁt kho S[Ikg)
H : n-Hexane
Methanol, 50

cc : Chromatography M : Methanol
column

D :Dichloromethane W Water

Ulirasouic, 41x 3 liires

Methanol ext (400g)

n-Hexane (VGH, T0g) | ‘Dithlm‘omelhaue(YGD.JOg] ‘ Ethylacstale (VGE. 42g) Nude (VGW. 200g)

Gradi
\ \ \

‘ | ‘ on D i

V6DI (120 g) i | \GDJ(soﬂ | veDi (130g) | vew aog) | [ vowm g | [ vaw(sig VGW4 (31 g)
W,:‘ Pl T Gradion DAE 200,12 ‘ 2
MF; | |||\|‘n'||‘|‘|‘|\\

0.0 mg VGD3A VGD3B VGD3C VGW2A VGW2B VGW2C VGWID | VGW4A VGW4B | VGW4C

VGD2A VGD2B 1000608 - - !

o \(;17 Rlsce | ) e |yman 4TI
-H)mz I

- s o o (i (s — ¢
\GD‘%I i | vowial | vewaaz || vewaas || voweer | vewses | Vowcs |
VG0 5 : .
2 vowst | | von | S )
VGD2BI \GD*B’ e — ‘ AL b [ sTwast |  ovier | o
'\[I;; : RPIS

VG9 VG11 \Gll
15.0mp) (35.0mg) (7.0mg)

VG2

(5.0mg)

VG8
(50.0mg)

VG1
(10.0mg)

veis || ver VG6
©om) || G5my |[ (40m)

V6§ ” VG1S

V63 ‘

(80ms) || (30ms) ” (13.0mg) (80mg)

Hinh 2.4. So d6 phan 1ap cac hop chét tir V. gratiosa ¢ Viét Nam

2.5. Thong sé vat ly va dir kién phé ciia cac hep chit phan lap dwoc
2.5.1. Thong sé vt Iy va di# kién phé ciia cac hep chdt phan lap tir l0ai V.
amygdalina
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2.5.1.1. Hop chat LDI: vernonioside K (hop chdt méi)

Chét bot rén, mau tring; [@]3 : + 75° (¢ 0.02, MeOH); HR-ESI-MS m/z: 583.3248
[M+Na]* . Dit liéu pho 'H va '*C NMR: quan sat bang 3.1.

2.5.1.2. Hop chat LD2 : Vernonioside N (hop chdt méi)

Chét bot rén mau tréng; [@]5 : + 55° (¢ 0.2, MeOH); HR-ESI-MS m/z: 697.3385
[M+Na]* . "H NMR (600 MHz, pyridine-ds): on 1.16 (1H, m, H-1), 1.78 (1H, m, H-1),
2.10 (1H, m, H-2), 1.67 (1H, m, H-2), 3.89 (1H, m, H-3), 1.48 (1H, dd, J = 10.0, 20.0
Hz, H-4), 1.98 (1H, m, H-4), 1.25 (1H, m, H-5), 1.76 (1H, m, H-6), 1.80 (1H, m, H-6),
5.35 (1H, brs, H-7), 5.39 (1H, d, J = 5.0 Hz, H-11), 2.18 (1H, m, H-12), 3.00 (1H, dd, J
=15.0, 5.5 Hz, H-12), 2.19 (1H, m, H-14), 1.49 (1H, m, H-15), 1.76 (1H, m, H-15), 1.70
(1H, m, H-16), 2.14 (1H, m, H-16), 2.26 (1H, m, H-17), 0.75 (3H, s, H-18), 0.80 (3H, s,
H-19), 2.92 (1H, m, H-20), 4.56 (1H, t, J = 5.5 Hz, H-22), 4.81 (1H, d, J=4.5 Hz, H-
23),2.24 (1H, m, H-25), 1.12 (3H, d, J= 6.0 Hz, H-26), 1.11 (3H, d, J= 5.5 Hz, H-27),
1.33 (3H, s, H-29), 3.23 (3H, s, OCH3), 4.94 (1H, d, J= 7.8 Hz, H-1"), 3.99 (1H, t, J =
7.5 Hz, H-2'), 4.21 (1H, t, J = 7.5 Hz, H-3"), 4.16 (1H, t, J = 7.5 Hz, H-4"), 3.92 (1H, m,
H-5"), 4.30 (1H, dd, J = 5.0, 10.0 Hz, H-6"), 4.49 (1H, dd, J = 2.0, 10.0 Hz, H-6"); '*C
NMR (150 MHz, pyridine-ds): dc 34.8 (C-1), 29.9 (C-2), 77.1 (C-3), 34.3 (C-4), 39.0
(C-5),30.1 (C-6), 120.6 (C-7), 136.3 (C-8), 143.7 (C-9), 35.9 (C-10), 119.3 (C-11), 41.2
(C-12), 42.5 (C-13), 51.6 (C-14), 23.4 (C-15), 28.7 (C-16), 46.5 (C-17), 12.2 (C-18),
19.3 (C-19), 45.6 (C-20), 176.7 (C-21), 76.3 (C-22), 86.1 (C-23), 84.3 (C-24), 32.3 (C-
25), 17.0 (C-26), 18.1 (C-27), 111.2 (C-28), 16.7 (C-29), 48.0 (OCH3), 102.0 (C-1,
74.9 (C-2'), 78.2 (C-3"), 71.4 (C-4"), 77.5 (C-5"), 62.5 (C-6").
2.5.1.3. Hop chat LD3: Vernonioside M (hop chdt méi)

Chét bot rén mau tring; [@]% : +45° (¢ 0.02, MeOH); HR-ESI-MS m/z: 697.3385
[M+Na]* . "H NMR (600 MHz, pyridine-ds): én 1.23 (1H, m, H-1), 1.85 (1H, m, H-1),
1.80 (1H, m, H-2), 3.95 (1H, m, H-3), 1.40 (1H, q, J = 10.0, 20.0 Hz, H-4), 2.00 (1H,
m, H-4), 1.25 (1H, m, H-5), 1.14 (1H, m, H-6), 1.80 (1H, m, H-6), 5.37 (1H, brs, H-7),
5.48 (1H, d, J= 5.0 Hz, H-11), 2.18 (1H, m, H-12), 3.22 (1H, dd, J = 5.5, 15.0 Hz, H-
12), 2.28 (1H, m, H-14), 1.47 (1H, dd, J = 5.0, 10.0, H-15), 1.81 (1H, m, H-15), 1.70
(1H, m, H-16), 2.14 (1H, m, H-16), 2.16 (1H, m, H-17), 0.71 (3H, s, H-18), 0.82 (3H, s,
H-19), 2.85 (1H, m, H-20), 4.73 (1H, t, J = 5.5 Hz, H-22), 4.80 (1H, d, J = 4.5 Hz, H-
23),2.02 (1H, m, H-25), 0.92 (3H, d, J= 6.0 Hz, H-26), 1.17 (3H, d, J = 5.5 Hz, H-27),
1.33 (3H, s, H-29), 3.23 (3H, s, OCH3), 4.94 (1H, d, J= 7.8 Hz, H-1"), 3.99 (1H, t, J =
7.5 Hz, H-2'), 4.21 (1H, t, J = 7.5 Hz, H-3"), 4.16 (1H, t, J = 7.5 Hz, H-4"), 3.95 (1H, m,
H-5"), 4.30 (1H, dd, J = 5.0, 10.0 Hz, H-6"), 4.49 (1H, dd, J = 2.0, 10.0 Hz, H-6"); '3C
NMR (150 MHz, pyridine-ds): dc 34.9 (C-1), 29.9 (C-2), 77.1 (C-3), 34.3 (C-4), 39.4
(C-5),30.1 (C-6), 120.6 (C-7), 136.3 (C-8), 143.8 (C-9), 35.9 (C-10), 119.4 (C-11), 41.7
(C-12), 42.5 (C-13), 51.6 (C-14), 23.3 (C-15), 28.5 (C-16), 45.9 (C-17), 12.1 (C-18),
19.3 (C-19), 48.4 (C-20), 176.0 (C-21), 79.7 (C-22), 79.5 (C-23), 83.5 (C-24), 31.3 (C-
25), 16.7 (C-26), 17.7 (C-27), 107.6 (C-28), 15.1 (C-29), 48.0 (OCH3), 102.1 (C-1,
74.9 (C-2'), 78.1 (C-3"), 71.4 (C-4"), 78.1 (C-5"), 62.5 (C-6").
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2.5.1.4. Hop chat LD4: Vernonioside O (hop chdt méi)

Chét bot rin, mau tring; [@]5 : +48.0° (¢ 0.02, MeOH); Phd HR-ESI-MS m/z:
667.3308 [M+CI]. '"H NMR (600 MHz, pyridine-ds): ou 1.23 (1H, m, H-1), 1.80 (1H,
m, H-1), 1.67 (1H, m, H-2), 1.22 (1H, m, H-2), 3.93 (1H, m, H-3), 1.99 (1H, q, J= 10.0,
20.0 Hz, H-40), 2.00 (1H, m, H-4p), 1.22 (1H, m, H-5), 1.23 (1H, m, H-6), 1.78 (1H, m,
H-6), 5.43 (1H, brs, H-7), 5.48 (1H, d, J = 5.0 Hz, H-11), 2.13 (1H, d, J = 14.5 Hz, H-
12),3.09 (1H, dd, J=5.5, 14.5 Hz, H-12), 2.22 (1H, m, H-14), 1.44 (1H, m, H-15), 1.74
(1H, m, H-15), 1.57 (1H, dd, J = 7.5, 20.0 Hz, H-16), 2.37 (1H, m, H-16), 2.23 (1H, m,
H-17), 0.76 (3H, s, H-18), 0.80 (3H, s, H-19), 2.87 (1H, m, H-20), 4.80 (1H, t, J = 4.0
Hz, H-22), 4.93 (1H, d, J = 4.0 Hz, H-23), 2.05 (1H, m, H-25), 1.07 (3H, d, J = 6.0 Hz,
H-26), 1.18 (3H, d, J = 5.5 Hz, H-27), 4.27 (1H, m, H-28), 1.28 (3H, d, J = 5.5 Hz H-
29),4.96 (1H, d, J= 6.5 Hz, H-1"), 3.99 (1H, t, J= 7.5 Hz, H-2"), 4.21 (1H, t, J= 7.5 Hz,
H-3"), 4.16 (1H, t, J = 7.5 Hz, H-4"), 3.11 (1H, m, H-5"), 4.50 (1H, dd, J = 12.5 Hz, H-
6'), 4.49 (1H, dd, J = 5.0, 12.5 Hz, H-6"); '*C NMR (150 MHz, pyridine-ds): dc 34.8 (C-
1), 29.9 (C-2), 78.1 (C-3), 35.3 (C-4), 39.0 (C-5), 30.1 (C-6), 120.6 (C-7), 136.8 (C-8),
143.8 (C-9), 35.9 (C-10), 119.3 (C-11), 41.4 (C-12), 42.5 (C-13), 51.6 (C-14), 23.3 (C-
15), 28.7 (C-16), 46.8 (C-17), 14.4 (C-18), 19.9 (C-19), 46.6 (C-20), 177.1 (C-21), 79.1
(C-22), 8.29 (C-23), 82.0 (C-24), 30.7 (C-25), 17.1 (C-26), 17.8 (C-27), 81.0 (C-28),
14.0 (C-29), 102.0 (C-1"), 74.9 (C-2"), 78.1 (C-3"), 71.4 (C-4"), 77.1 (C-5"), 62.5 (C-6").
2.5.1.5. Hop chat LD5: Vernonioside L (hop chdt méi)

Chat dang sap, khong mau; [OC]ZD5 : +45.7° (c 0.02, MeOH); HR-ESI-MS m/z:
669.3402 [M+CI] . '"H NMR (600 MHz, pyridine-ds): ou 1.15 (1H, m, H-1), 1.77 (1H,
m, H-1), 1.84 (1H, m, H-2), 2.15 (1H, m, H-2), 3.90 (1H, m, H-3), 1.17 (1H, q, J= 10.0,
20.0 Hz, H-4), 1.77 (1H, m, H-4), 1.24 (1H, m, H-5), 1.65 (1H, m, H-6), 2.08 (1H, m,
H-6), 5.33 (1H, s, H-7), 5.54 (1H, s, H-11), 2.47 (1H, m, H-12), 2.20 (1H, dd, J = 6.6,
17.4 Hz, H-12), 2.23 (1H, m, H-14), 1.52 (1H, m, H-15), 1.82 (1H, m, H-15), 1.47 (1H,
m, H-16), 2.33 (1H, m, H-16), 1.99 (1H, m, H-17), 0.75 (3H, s, H-18), 0.80 (3H, s, H-
19), 1.97 (1H, m, H-20), 5.80 (1H, s, H-21), 4.55 (1H, m, H-22), 4.59 (1H, m, H-23),
4.53 (1H, m, H-24), 1.79 (1H, m, H-25), 1.05 3H, d, J = 5.0 Hz, H-26), 1.15 (3H, d, J
= 5.0 Hz, H-27), 4.53 (1H, m, H-28), 1.17 (3H, d, J = 6.5 Hz, H-29), 4.94 (1H, d, J =
6.5 Hz, H-1'), 3.96 (1H, m, H-2'), 4.22 (1H, m, H-3"), 4.18 (1H, m, H-4"), 4.22 (1H, m,
H-5"), 431 (1H, m, H-6"), 4.57 (1H, m, H-6"); '*C NMR (150 MHz, pyridine-ds): c
34.9 (C-1),29.9 (C-2), 77.1 (C-3), 34.9 (C-4), 39.0 (C-5), 30.0 (C-6), 120.7 (C-7), 136.4
(C-8), 143.9 (C-9), 35.9 (C-10), 118.9 (C-11), 41.5 (C-12), 42.4 (C-13), 51.3 (C-14),
23.6 (C-15), 27.8 (C-16), 44.9 (C-17), 12.7 (C-18), 19.3 (C-19), 50.7 (C-20), 98.9 (C-
21), 87.4 (C-22), 82.5 (C-23), 81.9 (C-24), 31.5 (C-25), 17.4 (C-26), 17.6 (C-27), 84.5
(C-28), 14.5 (C-29), 48.0 (OCH3), 102.0 (C-1"), 74.9 (C-2'), 78.1 (C-3"), 71.4 (C-4"), 78.1
(C-5"), 62.5 (C-6).
2.4.1.6. Hop chat LD6: Vernonioside P (hop chdt méi)

Chét dAu mau vang.; [@]3 : -31.6 (¢ 0.02, CHCl3); HR-ESI-MS m/z: 551.3118 [M
+ CIJ. "TH NMR (600 MHz, pyridine-ds): éu 1.33 (1H, m, H-1), 2.00 (1H, m, H-1), 1.28
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(1H, m, H-2), 1.71 (1H, m, H-2), 3.35 (1H, m, H-3), 1.44 (1H, m, H-4), 1.86 (1H, brd,
J=1.5,10.5 Hz, H-4), 1.41 (1H, m, H-5), 1.30 (1H, m, H-6), 1.92 (1H, m, H-6), 5.40
(1H, brs, H-7), 5.53 (1H, d,J=5.0 Hz, H-11), 2.24 (1H, m, H-12), 2.34 (1H, dd, J= 5.5,
16.8 Hz, H-12), 2.42 (1H, m, H-14), 1.67 (1H, d, J=5.5 Hz, H-15), 1.95 (1H, m, H-15),
5.18 (1H, t, J = 5.5 Hz, H-16), 2.26 (1H, m, H-17), 0.59 (3H, s, H-18), 0.93 (3H, s, H-
19), 1.72 (1H, m, H-20), 1.05(1H, d, J = 5.5 Hz, H-21), 0.94 (1H, m, H-22), 4.09 (1H,
dd, /=4.0, 7.0 Hz, H-23), 4.06 (1H, dd, /= 4.0, 6.5 Hz, H-24), 1.35 (3H, s, H-26), 1.37
(3H, s, H-27), 3.02 (1H, q, /= 5.0, 9.5 Hz, H-28), 1.56 (3H, d, /= 5.0 Hz, , H-29), 2.05
(3H, s, OCOCH3), 3C NMR (150 MHz, pyridine-ds): dc 35.9 (C-1), 30.9 (C-2), 71.4 (C-
3), 34.7 (C-4), 40.6 (C-5), 31.0 (C-6), 122.1 (C-7), 136.3 (C-8), 145.3 (C-9), 37.0 (C-
10), 119.2 (C-11), 43.7 (C-12), 43.8 (C-13), 50.1 (C-14), 38.4 (C-15), 80.9 (C-16), 64.0
(C-17), 13.0 (C-18), 19.9 (C-19), 33.0 (C-20), 20.2 (C-21), 39.9 (C-22), 71.4 (C-23),
70.4 (C-24), 72.0 (C-25), 28.4 (C-26), 26.9 (C-27), 57.0 (C-28), 14.3 (C-29), 21.5
(OCOCH3), 172.8 (OCOCH3).

2.5.1.7. Hop chat LD7: Vernonioside QO (hop chdt méi)

Chét rdn v6 dinh hinh, mau tring; [@]5 : -37.1 (c 0.02, CHCl;); HR-ESI-MS: m/z
713.3690 [M+CI] . '"H NMR (600 MHz, pyridine-ds): éu 1.32 (1H, m, H-1), 1.98 (1H,
m, H-1), 1.30 (1H, m, H-2), 1.96 (1H, m, H-2), 3.71 (1H, m, H-3), 1.30 (1H, m, H-4),
1.96 (1H, m, H-4), 1.40 (1H, m, H-5), 1.30 (1H, m, H-6), 1.96(1H, m, H-6), 5.38 (1H,
brs, H-7), 5.50 (1H, d, /= 5.5 Hz, H-11), 2.24 (1H, d, /= 16.8 Hz, H-12), 2.34 (1H, dd,
J=15.5,16.8 Hz, H-12), 2.39 (1H, m, H-14), 0.89 (1H, m, H-15), 1.51 (1H, m, H-15),
4.06 (1H, dd, J=4.0, 7.0 Hz, H-16), 1.47 (1H, dd, J = 5.0, 9.0 Hz, H-17), 0.50 (3H, s,
H-18), 0.90 (3H, s, H-19), 1.67 (1H, d, J = 6.0 Hz, H-20), 1.53 (1H, d, J = 5.0 Hz, H-
21),0.91 (1H, m, H-22), 5.16 (1H, d, J= 6.0 Hz, H-23), 1.34 (3H, s, H-26), 1.36 (3H, s,
H-27), 3.00 (1H, q, J = 5.0, 9.5 Hz, H-28), 1.03 (3H, d, /= 5.5 Hz, H-29), 2.03 (3H, s,
OCOCH3), 4.39 (1H, d, J= 6.5 Hz, H-1"), 3.13 (1H, d, J= 1.5, 8.0 Hz, H-2"), 3.26 (1H,
m, H-3"), 3.27 (1H, m, H-4"), 3.34 (1H, m, H-5"), 3.64 (1H, d, J= 4.5, 10.0 Hz, H-6"),
3.85 (1H, d, J = 1.5, 10.0 Hz, H-6"); 3C NMR (150 MHz, pyridine-ds): dc 35.9 (C-1),
30.6 (C-2), 78.9 (C-3), 34.7 (C-4), 40.5 (C-5), 31.0 (C-6), 122.1 (C-7), 136.3 (C-8),
145.3 (C-9), 37.1 (C-10), 119.2 (C-11), 43.7 (C-12), 43.8 (C-13), 50.1 (C-14), 39.9 (C-
15), 80.9 (C-16), 64.0 (C-17), 13.0 (C-18), 19.9 (C-19), 33.0 (C-20), 20.2 (C-21), 39.9
(C-22), 71.4 (C-23), 70.4 (C-24), 72.0 (C-25), 28.4 (C-26), 26.9 (C-27), 57.0 (C-28),
14.3 (C-29), 21.5 (OCOCH3), 172.9 (OCOCH3), 102.4 (C-1"), 75.2 (C-2"), 77.9 (C-3"),
71.7 (C-4"), 78.1 (C-5"), 62.8 (C-6").
2.5.1.8. Hop chat LDS: (22R,23S,24R,28S)-28-methoxy- 7,8,9,11-tetradehydro-3p-
160,21,24 tetrahydroxy-21,23:22,28-diepoxy-5a- stigmastane)
2.5.1.9. Hop chat LD9: Vernoamyoside E
2.5.1.10. Hop chdt LD10: Vernonioside B:
2.5.1.11. Hop chat LD11: Vernoniacum B
2.5.1.12. Hop chat LDI2: (23S,24R,285)-35,22a-dihydroxy-7,8,9,11-tetradehydro-
24,28-epoxy-Sa-stigmastane-21,23-carbolactone



2.5.1.13. Hop chdt LD13: Vemonioside B,

2.5.1.14. Hop chat LD14: Veramyoside H

2.5.1.15. Hop chat LDI15: Veramyoside J

2.5.1.16. Hop chdt LD16: Vernoamyoside A

2.5.1.17. Hop chat LD17: a-spinasterol

2.5.2. Théng sé vit Iy va di¥ ki¢n pho ciia cdc hop chit phin ldp tir loai Vernonia
gratiosa.

2.5.2.1. Hop chdt VGI: Vernogratiosides A (hop chdt méi)

Chét bot rin, mau tring; [@]5 : — 28 (c 0.02, MeOH); HR-ESI-MS m/z: 831.3892
[M+CI] . Dit liéu phé 'H va '3C NMR: quan sat & bang 4.3.
2.5.2.2. Hop chat VG2 : Vernogratioside B (hop chit méi)

Chét bot rén mau tréng; [@]5 : — 32 (¢ 0.2, MeOH); CD (¢ 5 x 104, MeOH); HR-
ESI-MS m/z: 779.4212 [M-H] va m/z [M+C1]  815.3984. 'H NMR (600 MHz, pyridine-
ds): on 1.36 (1H, m, H-1), 2.00 (1H, m, H-1), 1.60 (1H, m, H-2), 2.02 (1H, m, H-2), 3.72
(1H, m, H-3), 1.39 (1H, m, H-4), 1.90 (1H, m, H-4), 1.40 (1H, m, H-5), 1.95 (1H, m, H-
6), 5.43 (1H, brs, H-7), 5.52 (1H, d, /= 6.5 Hz, H-11), 2.02 (1H, m, H-12), 2.24 (1H, m,
H-12), 2.23 (1H, m, H-14), 1.14 (1H, m, H-15), 1.64 (1H, m, H-15), 1.52 (1H, m, H-
16), 1.92 (1H, m, H-16), 2.19 (1H, m, H-17), 0.63 (3H, s, H-18), 0.94 (3H, s, H-19),
2.57 (1H, m, H-20), 1.84 (1H, m, H-22), 2.10 (1H, m, H-22), 1.85 (1H, m, H-23), 2.05
(1H, m, H-23), 1.85 (1H, m, H-25), 1.00 (3H, d, J = 7.0 Hz, H-26), 1.03 (3H, d, J=7.0
Hz, H-27), 3.95 (1H, q, J = 6.5 Hz, H-28), 1.19 (3H, d, J = 6.5 Hz, H-29), 4.56 (1H, d,
J=17.5Hz, H-1"),3.42 (1H, dd, J = 8.0, 9.0 Hz, H-2"), 3.29 (1H, m, H-3"), 3.34 (1H, m,
H-4"), 3.58 (1H, m, H-5"), 3.68 (1H, d, /= 5.5, 12.0 Hz, H-6"), 3.87 (1H, d, /= 2.0, 12.0
Hz, H-6"), 4.51 (1H, d, J = 8.0 Hz, H-1"), 3.64 (1H, m, H-2"), 3.53 (1H, m, H-3"), 3.88
(1H, m, H-4"), 3.56 (1H, m, H-5"), 3.77 (2H, m, H-6"); 3*C NMR (150 MHz, pyridine-
ds): 0c36.0 (C-1), 30.6 (C-2), 78.9 (C-3), 35.1 (C-4), 40.6 (C-5), 31.0 (C-6), 121.6 (C-
7), 137.3 (C-8), 145.4 (C-9), 37.1 (C-10), 119.5 (C-11), 41.2 (C-12), 43.6 (C-13), 52.6
(C-14), 23.7 (C-15), 26.6 (C-16), 50.5 (C-17), 12.3 (C-18), 20.0 (C-19), 41.8 (C-20),
178.4 (C-21), 23.7 (C-22), 23.0 (C-23), 91.14 (C-24), 36.17 (C-25), 17.2 (C-26), 17.6
(C-27), 78.8 (C-28), 17.9 (C-29), 101.4 (C-1"), 83.6 (C-2"), 77.7 (C-3"), 71.5 (C-4"), 77.7
(C-5"), 62.7 (C-6"), 106.2 (C-1"), 73.5 (C-2"), 74.7 (C-3"), 70.0 (C-4"), 77.1 (C-5"), 62.1
(C-6".
2.5.2.3. Hop chat VG3: Vernogratioside C (hop chat méi)

Chét bot rén mau tréng; [@]5 : — 33° (¢ 0.2, MeOH); HR-ESI-MS: m/z [M+H]*
797.4316 va [M+Na]* 819.4140. 'H NMR (600 MHz, pyridine-ds): ou 1.48 (1H, m, H-
1), 1.85 (1H, m, H-1), 1.70 (1H, m, H-2), 2.09 (1H, m, H-2), 3.73 (1H, m, H-3), 1.43
(1H, m, H-4), 1.82 (1H, m, H-4), 1.48 (1H, m, H-5), 1.21 (1H, m, H-6), 2.02 (1H, m, H-
6), 1.49 (1H, m, H-7), 1.84 (1H, m, H-7), 3.06 (1H, m, H-8), 5.46 (1H, m, H-11), 1.84
(1H, m, H-12), 2.17 (1H, m, H-12), 2.12 (1H, m, H-14), 2.11 (1H, m, H-15), 2.60 (1H,
m, H-15), 1.82 (1H, m, H-17), 0.75 (3H, s, H-18), 1.26 (3H, s, H-19), 2.57 (1H, m, H-
20), 1.65 (1H, m, H-22), 2.10 (1H, m, H-22), 1.85 (1H, m, H-23), 2.04 (1H, m, H-23),
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1.94 (1H, m, H-25), 1.00 (3H, d, J = 7.0 Hz, H-26), 1.03 (3H, d, J = 7.0 Hz, H-27), 3.95
(1H, q,J = 6.5 Hz, H-28), 1.19 (3H, d, J = 6.5 Hz, H-29), 4.55 (1H, d, J= 7.5 Hz, H-1"),
3.41 (1H, dd, J = 7.5, 9.0 Hz, H-2'), 3.29 (1H, m, H-3"), 3.32 (1H, m, H-4"), 3.58 (1H,
m, H-5"), 3.67 (2H, d, J = 5.5, 12.0 Hz, H-6"), 4.51 (1H, d, J = 8.0 Hz, H-1"), 3.62 (1H,
dd, J=8.0, 9.5 Hz, H-2"), 3.52 (1H, dd, J = 8.0, 9.5 Hz, H-3"), 3.87 (1H, m, H-4"), 3.55
(1H, m, H-3"), 3.77 (2H, d, J = 6.5 Hz, H-6"); 1*C NMR (150 MHz, pyridine-ds): c 35.4
(C-1), 30.2 (C-2), 79.3 (C-3), 36.1 (C-4), 44.0 (C-5), 27.0 (C-6), 26.6 (C-7), 54.2 (C-
8), 145.3 (C-9), 39.1 (C-10), 119.8 (C-11), 39.6 (C-12), 42.5 (C-13), 49.7 (C-14), 46.1
(C-15), 212.2 (C-16), 47.1 (C-17), 12.5 (C-18), 18.0 (C-19), 41.1 (C-20), 178.4 (C-21),
23.9 (C-22), 23.0 (C-23), 91.2 (C-24), 36.2 (C-25), 17.2 (C-26), 17.6 (C-27), 71.9 (C-
28), 17.9 (C-29), 101.4 (C-1"), 83.7 (C-2'), 77.8 (C-3"), 71.5 (C-4"), 77.9 (C-5"), 62.7 (C-
6'), 106.2 (C-1"), 73.7 (C-2"), 74.7 (C-3"), 70.1 (C-4"), 77.1 (C-5"), 62.3 (C-6").
2.5.2.4. Hop chdt VG4: Vernogratioside R (hop chdt méi)

Chét bot rin vo dinh hinh, mau tring; [@]5 :~35° (¢ 0.2, MeOH); HR-ESI-MS: m/z
[M+CI]- 873.4033. '"H NMR (600 MHz, CDsOD): du 1.36 (1H, m, H-1), 2.00 (1H, m,
H-1), 1.60 (1H, m, H-2), 2.02 (1H, m, H-2), 3.73 (1H, m, H-3), 1.40 (1H, m, H-4), 1.90
(1H, m, H-4), 1.42 (1H, m, H-5), 1.21 (1H, m, H-6), 1.95 (1H, m, H-6), 5.43 (1H, brs,
H-7), 5.56 (1H, brs, H-11), 2.17 (1H, m, H-12), 2.52 (1H, m, H-14), 1.81 (1H, m, H-15),
2.04 (1H, m, H-15), 5.28 (1H, t, J = 7.5 Hz, H-16), 2.62 (1H, m, H-17), 0.60 (3H, s, H-
18), 0.94 (3H, s, H-19), 2.65 (1H, m, H-20), 1.85 (1H, m, H-22), 1.96 (1H, m, H-22),
1.84 (1H, m, H-23), 2.13 (1H, m, H-23), 1.87 (1H, m, H-25), 1.01 (3H, d, J = 7.0 Hz,
H-26), 1.04 (3H, d, J = 6.5 Hz, H-27), 3.95 (1H, q, J = 6.5 Hz, H-28), 1.15 3H, d, J =
6.5 Hz, H-29), 4.56 (1H, d, J = 7.5 Hz, H-1'), 3.42 (1H, d, J = 8.5 Hz, H-2'), 3.30 (1H,
m, H-3"), 3.34 (1H, m, H-4"), 3.57 (1H, m, H-5"), 3.67 (1H, m, H-6"), 3.87 (1H, m, H-6"),
4.52 (1H, d, J = 8.0 Hz, H-1"), 3.63 (1H, m, H-2"), 3.52 (1H, m, H-3"), 3.86 (1H, m, H-
4"), 3.55 (1H, m, H-5"), 3.77 (2H, m, H-6"); *C NMR (150 MHz, CD;0D): 6c 35.9 (C-
1), 30.5 (C-2), 79.8 (C-3), 35.1 (C-4), 40.5 (C-5), 30.9 (C-6), 122.2 (C-7), 136.1 (C-8),
145.4 (C-9), 37.1 (C-10), 119.0 (C-11), 41.2 (C-12), 44.3 (C-13), 49.9 (C-14), 33.4 (C-
15), 77.4 (C-16), 56.7 (C-17), 13.9 (C-18), 20.0 (C-19), 10.2 (C-20), 178.3 (C-21), 23.9
(C-22), 25.2 (C-23), 90.7 (C-24), 37.2 (C-25), 16.8 (C-26), 17.5 (C-27), 71.8 (C-28),
17.8 (C-29), 101.3 (C-1"), 73.5 (C-2), 74.7 (C-3"), 70.0 (C-4"), 77.0 (C-5'), 62.7 (C-6"),
106.2 (C-1"), 73.5 (C-2"), 74.7 (C-3"), 70.0 (C-4"), 77.0 (C-5"), 62.1 (C-6").
2.5.2.5. Hop chat VGS5: Vernogratioside S (hop chdt méi)

Chét rén v6 dinh hinh, mau vang; [@]} : +45.7° (¢ 0.02, MeOH); HR-ESI-MS m/z:
817.4067 [M+CI]. "H NMR (600 MHz, CD;0D): 8y 1.34 (1H, m, H-1), 2.00 (1H, m,
H-1), 1.61 (1H, m, H-2), 2.01 (1H, m, H-2), 3.73 (1H, m, H-3), 1.39 (1H, m, H-4), 1.92
(1H, m, H-4), 1.40 (1H, m, H-5), 1.34 (1H, m, H-6), 1.98 (1H, m, H-6), 5.42 (1H, brs,
H-7), 5.49 (1H, brs, H-11), 2.16 (1H, m, H-12), 2.12 (1H, m, H-14), 1.63 (1H, m, H-15),
2.07 (1H, m, H-15), 2.07 (1H, m, H-16), 1.40 (1H, m, H-16), 1.82 (1H, m, H-17), 0.60
(3H, s, H-18), 0.94 (3H, s, H-19), 2.24 (1H, m, H-20), 1.82 (1H, d, J = 9.0 Hz, H-22),
1.16 (1H, m, H-23, H-24), 1.16 (3H, s, H-26), 1.17 (3H, s, H-27), 1.63 (1H, m, H-28),
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0.99 (3H, t,J=7.2 Hz, H-29), 4.55 (1H, d, J= 7.5 Hz, H-1"), 3.41 (1H, dd, /= 7.5, 8.5
Hz, H-2"), 3.30 (1H, m, H-3"), 3.36 (1H, m, H-4"), 3.57 (1H, t, J = 8.5 Hz, H-5'), 3.67
(1H, dd, J=5.5, 12.0 Hz, H-6"), 3.87 (1H, dd, J= 2.5, 12.0 Hz, H-6"), 4.51 (1H, d, J =
7.5 Hz, H-1"), 3.63 (1H, dd, J = 8.0, 10.0 Hz, H-2"), 3.52 (1H, dd, J = 3.0, 10.0 Hz, H-
3"), 3.88 (1H, m, H-4"), 3.53 (1H, m, H-5"), 3.76 (2H, d, J = 6.0 Hz, H-6"); *C NMR
(150 MHz, CD30D): d¢ 36.0 (C-1), 30.6 (C-2), 79.9 (C-3), 35.1 (C-4), 40.5 (C-5),31.0
(C-6), 121.7 (C-7), 137.3 (C-8), 145.3 (C-9), 37.1 (C-10), 119.4 (C-11), 41.1 (C-12),
43.2 (C-13), 52.5 (C-14), 33.3 (C-15), 28.6 (C-16), 53.9 (C-17), 11.6 (C-18), 19.9 (C-
19), 50.1 (C-20), 178.5 (C-21), 23.8 (C-22), 29.6 (C-23), 52.8 (C-24), 74.7 (C-25), 27.3
(C-26),27.1 (C-27),24.7 (C-28), 14.3 (C-29), 101.4 (C-1"), 83.7 (C-2"), 77.8 (C-3"), 71.5
(C-4", 77.7 (C-5"), 62.7 (C-6"), 106.2 (C-1"), 73.5 (C-2"), 74.5 (C-3"), 70.0 (C-4"), 77.1
(C-5"), 62.1 (C-6").

2.5.2.6. Hop chdt VG6: Vernoratioside A (hop chdt méi)

Chat ran v dinh hinh mau tring; HR-ESI-MS: m/z 741.3583 [M+CI] .

D06 quay cuc [Ol]é5 : +44.5 (¢ 0.2, MeOH); '"H NMR (600 MHz, pyridine-ds): du
1.38 (1H, m, H-1), 2.02 (1H, m, H-1), 1.73 (1H, m, H-2), 2.00 (1H, m, H-2), 3.73 (1H,
m, H-3), 1.35 (1H, m, H-4), 1.90 (1H, m, H-4), 1.43 (1H, m, H-5), 1.94 (2H, m, H-6),
5.43 (1H, m, H-7), 3.06 (1H, m, H-8), 5.55 (1H, m, H-11), 2.18 (1H, m, H-12),2.25 (1H,
m, H-12), 2.52 (1H, m, H-14), 1.76 (1H, m, H-15), 5.35 (1H, t, J= 7.0 Hz, H-16), 2.13
(1H, m, H-17), 0.65 (3H, s, H-18), 0.94 (3H, s, H-19), 2.25 (1H, m, H-20), 4.93 (1H, d,
J=6.5Hz, H-21),4.47 (1H, t, ] = 4.5 Hz, H-22), 4.39 (1H, brd, J= 4.0 Hz, H-23), 1.88
(1H, m, H-25), 0.97 (3H, d, J= 6.0 Hz, H-26), 1.03 (3H, d, J= 6.5 Hz, H-27), 3.81 (1H,
g, J = 6.5 Hz, H-28), 1.18 (3H, d, J = 6.5 Hz, H-29), 2.00 (3H, s, 16-CH3COO), 3.48
(3H, s, 21-OCH3); 1*C NMR (150 MHz, pyridine-ds): dc 36.0 (C-1), 30.6 (C-2), 78.9 (C-
3), 35.0 (C-4), 40.5 (C-5), 31.0 (C-6), 122.3 (C-7), 136.3 (C-8), 145.3 (C-9), 37.1 (C-
10), 119.0 (C-11), 41.1 (C-12), 44.1 (C-13), 50.1 (C-14), 34.2 (C-15), 79.1 (C-16), 55.0
(C-17), 13.5 (C-18), 19.9 (C-19), 52.7 (C-20), 110.6 (C-21), 83.8 (C-22), 83.7 (C-23),
83.6 (C-24), 31.1 (C-25), 17.5 (C-26), 18.1 (C-27), 82.7 (C-28), 14.1 (C-29), 102.4 (C-
1), 75.1 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 77.9 (C-5"), 62.8 (C-6"), 172.3 (16-CH3COO0),
21.6 (16-CH3COQ), 56.7 (21-OCH3).
2.5.2.7. Hop chat VG7: Vernoratioside B (hop chdt méi)

Chét rin vo dinh hinh, mau trng; [a]5 :+ 30.6 (¢ 0.2, MeOH); HR-ESI-MS: m/z
727.3466 [M+CI]- . '"H NMR (600 MHz, pyridine-ds): u 1.39 (1H, m, H-1), 2.04 (1H,
m, H-1), 1.63 (1H, m, H-2), 2.00 (1H, m, H-2), 3.72 (1H, m, H-3), 1.36 (1H, m, H-4),
1.90 (1H, m, H-4), 1.43 (1H, m, H-5), 1.95 (2H, m, H-6), 5.44 (1H, m, H-7), 5.59 (1H,
brd, J = 5.5 Hz, H-11), 2.24 (2H, m, H-12), 2.53 (1H, m, H-14), 1.80 (1H, m, H-15),
5.30 (1H, t, J= 7.0 Hz, H-16), 1.92 (1H, m, H-17), 0.64 (3H, s, H-18), 0.94 (3H, s, H-
19), 1.78 (1H, m, H-20), 5.54 (1H, s, H-21), 4.31 (1H, m, H-22), 4.90 (1H, m, H-23),
1.90 (1H, m, H-25), 0.92 (3H, d, /= 7.0 Hz, H-26), 0.93 (3H, d, /= 7.5 Hz, H-27), 4.10
(1H, q, J = 6.5 Hz, H-28), 1.12 (3H, d, J = 8.0 Hz, H-29), 2.00 (3H, s, 16-CH3COO0);
3C NMR (150 MHz, pyridine-ds): dc 35.9 (C-1), 30.6 (C-2), 78.9 (C-3), 35.0 (C-4),
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40.5 (C-5),31.0 (C-6), 122.3 (C-7), 136.3 (C-8), 145.2 (C-9), 37.2 (C-10), 119.2 (C-11),
41.1 (C-12), 44.1 (C-13), 50.1 (C-14), 34.3 (C-15), 79.2 (C-16), 55.1 (C-17), 14.0 (C-
18), 19.9 (C-19), 53.0 (C-20), 101.7 (C-21), 77.3 (C-22), 83.6 (C-23), 91.9 (C-24), 30.6
(C-25), 17.4 (C-26), 18.0 (C-27), 81.2 (C-28), 20.1 (C-29), 102.4 (C-1"), 75.2 (C-2"),
78.1 (C-3"), 71.7 (C-4"), 77.9 (C-5"), 62.8 (C-6"), 172.3 (16-CH3COO0), 21.7 (16-
CH;COO).

2.5.2.8. Hop chat VG8: VEI

2.5.2.9. Hop chdt VGY: Vernoniacum B

2.5.2.10. Hop chdt VG10: Kaempferol

2.5.2.11. Hop chat VG11: Quercetin 3-0-methyl ether

2.5.2.12. Hop chat VG12: Quercetin

2.5.2.13. Hop chdt VG13: Apigenin

2.5.2.15. Hop chat VG14: Syringaresinol-f-p-glucoside

2.5.2.16. Hop chdt VG15: 3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-2-[4-(3 hydroxy-
1-(E)-propenyl)-2,6-dimethoxy phenoxy]propyl-p-p-glucopyranoside

2.5.2.17. Hop chat VG16: 118, 13-dihydrovernolide

2.5.2.18. Hop chat VG17: 5-(methoxymethyl)-1H-pyrrole-2-carbaldehyde

CHUONG 3. THAO LUAN KET QUA

3.1. Xic dinh cau tric hoa hec cac hep chat phan lap tir loai V. amygdalina
Phan nay trinh bay chi tiét két qua phan tich phd va xac dinh ciu trdc cua 17 hop chét
phan lap tir loai V. amygdalina va 17 hop chét phan lap tir loai V. gratiosa, trong d6 co
14 hop chat méi va 20 hop chit da biét.

Tong hop cau trdc caa cac hop chat phan lap duoc tir hai loai V. amygdanina va V.
gratiosa dugc trinh bay dudi day:
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R1 R2 R3
LD1 H a-OAc a-OH Vernonioside K
LD2 Glc H = CO Vernonioside N

LD8 H a-OH a-OH
(22R,238,24R,285)-28-methoxy-7,8,9,11-tetradehydro-3 -
160.,,21,24 tetrahydroxy-21,23:22,28-diepoxy-5o.- stigmastane)
LD9 Glc H a-OH Verboamyoside E

LD10 Glc a-OH a-OH Vernonioside B2

LD11 Glc a-OAc . a-OH Vernonicum B

%
(@)
T

T

LD5 Vernonioside L

LD12 R = H (23S,24R,28S)-3B,22a-dihydroxy-7,8,9,11-tetradehydro-24,28-
LD6 R =H Vernonioside P epoxy-5o-stigmastane-21,23-carbolactone
LD7 R = Glc Vernonioside Q LD13 R = Glc Vernonioside B1

HO

LD14 R = H Veramyoside H
LD15 R =4a-OH Veramyoside J LD16 Vernoamyoside A LD17 a-Spinasterol

Hinh 3.1. Cac hop chat phan Iap tir loai V. amygdalina
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3.1.1. Hop chdt LD1: Vernonioside K (hop chit mdi)

Hop chat LD1 phan lap duoc ¢ dang chat rdn vo dinh hinh, mau tring. Cong thirc
phan tir ctia hop chat LD1 duogc xac dinh 13 1a C32HasOs dua trén phd khdi HR-ESI-
TOF-MS tai m/z 583,3248 [M + Na]" (tinh toan cho C3,HsNaOs*, 583.3241).

Pho 'H va 13 C-NMR cua hop chat LD1 cho thay cac tin hiéu dic trung cia mot
hop chat thudc khung A7 D stigmastane steroid tuwong tw v&i cau tric cua hop chat
LD1a. Trén phd *H-NMR ctia LD1 quan sét thdy céc tin hiéu cta hai proton olefinic [+
5.33 (1H, brs, H-7), 5.44 (1H, d, J = 6.0 Hz, H-11)], m{t oxymethine dic trung cua H-
3 [0n 3.78 (1H, m, H-3)], mdt nhom isopropyl [on 2.27 (1H, m, H-25), 1.11 (3H, d, J =
6.6 Hz, H-26), 1.23 (3H, d, J = 6.6 Hz, H-27)], ba proton methyl singlet [6+ 0.61 (3H, s,
H-18), 0.86 (3H, s, H-19), 1.59 (3H, s, H-29)], mdt nhém methyl singlet tai on 2.21 (3H,
s) ddc trung ciia nhom acetyl, va mot nhom methoxyl [on 3.29 (3H, s, 28-OCHs)]. Pho
13C-NMR va HSQC cua LD1 cho théy sy c6 mat cua 32 tin hi¢u carbon, trong do 06
cacbon khong lién két véi proton, 06 nhém methylene, 04 cacbon olefinic, 01 nhém
acetyl, 05 nhém methyl va 01 nhém methoxy. Thém vao do, cac proton canh nhau trong
cAu trac cta LD1 duogc x4c dinh dya trén cac tuong tac trén phé COSY, cu thé 1a H-2/
H-1 va H-3, H-4/ H-3 va H-5, H-6/ H-5 va H-7, H-11/H-12, H-15/ H-14 va H-16, H-
16/H-17, H-20/ H-21 va H-22, H-22/ H-23, H-25/ H-26 va H-27 (Hinh 12). Cac tuong
tac ndy ciing cho phép xac dinh ciu triic cac manh cua vong A-D va hai vong furan cia
mach nhanh cia LD1. Thém vao d96, tuong taic HMBC cua proton H-11 véi C-8/C-9/C-
10/C-13; cua H-7 va C-5/C-8/C-9/C-15 chi ra vi tri cta hai lién két doi 1a & 7(8) va
9(11). Vi tri cua nhém acetyl tai C-16 dugc xac dinh thong qua tuong taic HMBC cua
H-16 dén 6c 170.8 (CH3COO). Péi v6i mach nhanh cia hop chat LD1, phé HMBC cho
thdy sy twong tac ctia H-26/H-27 va C-24, cho phép xac dinh vi tri cia nhom isopropyl
tai C-24. Ngoai ra, vi tri cua cac methoxy va methyl tai C-28 duoc xac dinh dua trén cac
tuong tac HMBC ctia 28-OCHs/H-29 vai C-28. Cac tuong tac HMBC cua H-20 va C-
21/C-22, ciia H-21 va C-22/C-23, cua H-22 va C-20/C-23, ctia H-23 va C-21/C-24 xé&c
nhan su hién dién cta hai vong furan, lién két véi nhau qua C-22 va C-23 (Hinh 12).
Cudi cung, mach nhanh nay dinh vao vi tri C-17 dugc xac dinh bdi lién két HMBC cua
H-17 va C-20 ciing nhu tuong tac H-17/ H-20 trén phd COSY (Hinh 12). Cudi cung,
hoa lap thé ciia hop chat LD1 duogc xac dinh thong qua phd ROESY. Pho ROESY cua
LD1 chi ra tuong tac gitra H-3 va H-5, H-14 va H-17, H-18 va H-16 va H-19, cho phép
xéac dinh cac hé thong vong A/B va C/D ngung tu voi nhau theo dang trans; cac proton
H-16, H-18 va H-19 ¢6 cau hinh g; va H-3, H-5 va H-17 ¢ c4u hinh « (Hinh 13). Hon
nira, tuong tic ROESY giita H-17 va 28-OCHjs chi ra rang céc proton ndy c6 cdu hinh
a, trong khi turong tac gitra H-20 va H-18/H-21/H-27, gitta H-23 va H-22/H-27/H-29 chi
ra rang cac proton nay c6 cau hinh g (Hinh 13). Tir cac dit liéu phan tich trén, cho thay
ciu trac cta hop chat LD1 c6 d6 tuong dong rat cao so voi hop chit LD1a, ngoai trir
viéc thay thé nhém hydroxy & vi tri C-16 cia LD1a bang nhém acetyl & LD1 (Hinh
3.2). Do d6, cau tric cua hop chat LD1 duoc xac dinh nhu trong Hinh 3.2, tra ctru
Scifider cho thay day 1a mot hop chat moi va duoc dat tén 1a vernonioside K.
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Bang 3.1. Sé liéu phd H (500 MHz), 3C NMR (125 MHz) cua hop chit LD1 va LD1a

C *c* e ou™* C  *oc*  dc on ™t
(d6 boi, J = Hz) (d6 boi, J = Hz)
1 352 350 123,m7/1.87,(m)° 17 56.1 51.1 2.79,dd(5.4,11.4)
2 325 320 1.71,m%202,(m) 18 146 141 0.6l,s
3702 700 3.78,m 19 197 194 0.86,s
4 38.8 38.2 1.54, q (12.0) 20 48.6 488 2.58, m
5 396 394  140,m 21 992 988 222,m°
6 304 301 1.82,m" 22 810 79.9 4451, (6.0)
7 1215 1217 533,brs 23 912  91.5 4.75,d(6.0)
8§ 135 1351 24 8.0 81.8
9 1442 1439 25 324 322 227,m°
10 362 360 26 175 174 1.11,d(6.6)
11 1186 118.6 5.44,d(6.0) 27 185 184 1.23,d(6.6)
12 418 419 235,dd(6.6,16.8) 28 1134 112.
13 437 429 29 175 175 1.59,s
14 492 488 258, m OC 485 481 3.29,s
15 353 347 1.92,m%/2.05 (m) CHs 170.
16 763 784  5.53,t(6.0) CH; 217 221,s

2 pyridine-ds, ® 150 MHz, © 600 MHz, *5c caa LD1a, " Tin hiéu bi chéng lép

LD1 LD1a
Hinh 3.2. Cau tric héa hoc ctia hop chat LD1 va chat tham khao LD1a

H26

HI18 H21 H23

H20

] —
H16 H29

H14

H3 H5

Hinh 3.3. Cac tvong tac COSY, HMBC, NOESY chinh cta hop chit LD1
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Hop chit LD6 phan 1ap dugc c6 dang tinh thé mau tring. Phd khéi lugng phan
giai cao HR-ESI-MS ciia hop chat LD6 xuat hién pic ion phéan tir tai m/z 551.3118
[M+CI] (tinh toan Iy thuyét cho cong thirc phan tir C20H3904Cl: 551.3139). Cong thirc
phan tir cia LD6 dugc xac dinh 13 C31HasOs. Phd 'H-NMR ctia LD6 cho thiy cac tin
hiéu dic trung ctia mot hop chét thudc khung stigmastane steroid va ¢ cdu trac tuong
tu cac hop chat (LD1-LD5) ngoai trir cdu triic cia phan mach nhanh. Pi véi mach
nhanh, phd 'H-NMR cho thy sy xut hién tin hiéu ctia hai nhém methyl doublet [Ju
1.05 (1H, d, J= 5.5 Hz, H-21), 1.56 (1H, d, J = 5.0 Hz, H-29)], hai nhém methyl bac 4
[ou 1.35 (3H, s, H-26), 1.37 (3H, s, H-27)], hai nhém oxymethine [6n4.93 (1H, dd, J =
4.0,7.0 Hz, H-23), 3.02 (1H, q, J=4.0, 9.5 Hz, H-28)], m6t nhém methine va mdt nhom
methylene & ving trudng cao [1.72 (1H, m, H-20), 0.94 (2H, m, H-22)]. Cau tric cta
mach nhanh dugc chitng minh bang tuong tic COSY cua H-20/ H-21/ H-22/ H-23 (Hinh
32) cling nhu tuwong tic HMBC cua H-21 va C-20/ C-22, H-23 v¢6i C-24/ C-28/ C-25,
va H-29 voi C-24/ C-28, H-26/H-27 v&i C-24/ C-25.

Céu hinh tuong dbi cua LD6 duoc xac dinh thong qua phd ROESY. Trén pho
ROESY cho thiy cac twong tac ciia H-16/ H-18, H-18/ H-19, H-18/ H-20 cho phép xac
dinh cau hinh f ciia cic proton nay. Mat khac, trén pho ROESY ciing xuét hién tuong
tac cua cac proton H-3 /H-5, H-14/ H-17, H-17/ H-21, H-21/ H-23, H-23/ H-28 chi ra
cAu hinh « cta cac proton nay Hinh 32. Tir cac phan tich trén cAu hinh cta hop chit LD6
dugc xac dinh nhu trong Hinh 31. Tra ciru trén hé théng Scifinder cho thiy day 1a mot
hop chit méi duoc dat tén 13 vernonioside P.

Bang 3.2. Dit liéu phd *H (125 MHz) va 3C NMR-(500 MHz) cia hop chit LD6 va

hop chét tham khao
C #oc*  oc? on” C #oc*  oc? OH?
(dd bdi J= Hz) (dd bdi J =Hz)
1 359 359 133,m/2.00, 19 199 199 0.93,s
2 30.6 309 1.28,m/1.71, 20 33.0 330 1.72,m
3 789 714 3.35m 21 13.0 202 1.05,d(5.5)
4 347 347 144,m 22 478 399 0.94,m
1.86, brd (1.5, 1.52 (m)
5 39.9 406 141, m 23 80.9 71.4  4.09,dd (4.0,
6 30.6 31.0 1.30,m 24 71.0 704  4.06,dd (4.0,
7 122.1 122.1 5.40, brs 25 700 720 -
8 136.9 1363 - 26 284 284 135,s
9 1452 1453 - 27 269 269 1.37,s
10 37.1 370 - 28 63.9 57.0 3.02,q(5.0,
11 1192 1192 553,d(5.5) 29 143 143  1.56,d(5.0)
12 40.5 43.7 2.24,d(16.8) OCOCH; 21.5 21.5 2.05,s
13 436 438 - OCOCH; 172.8 172.8
14 50.1 50.1 2.42,m 1 102.4
15 347 384 1.67,d(5.5) 2 75.1
1.95. m

16 70.0 809 5.18,t(5.5) 3 77.9
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17 570 64.0 1.49,dd (5.0, 4 71.7
18 142 13.0 0.59,s 5 78.1
6' 62.8

2 pyridine-ds, ® 150 MHz, © 600 MHz, *c cta hop chat LD7
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3.2. Xac dinh cau tric hoa hec ciia cac hgp chat phan lap dwoc tir loai Vernonia

gratiosa

R, R R;
VGl H H OH Vernogratioside A
VG2 H H CHj; Vernogratioside B

VG3 H, C=0 CHj; Vernogratioside C
VG4 H a-OAc CHj; Vernogratioside R

VG5 R =B-OCHj3, R, = H, Ry = -CH; Vernoratioside A
VG6 R; = a-OH, R, = H, R3 = a-CH; Vernoratioside B
VG8 R, =a-OH, R, =H, R; = 3-CH; VE,

VG7R, =a-OH, R, = a-CHj3, R; = 3-OCH; Vernoniacum B

R, R,
VG10 OH H Kaempferol
VG11 OCH; OH Quercetin 3-O-methyl ether

HO %S VG12 OH OH Quercetin
VG13 H H Apigenin
H?' 0

VG5 Vernogratioside S

OH
OH (0 HO o
OH P HO

HO O HO

OH

o) o~
0
HO HO <|3 |
0
OH

VG1S5 3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-2-[4-(3
hydroxy-1-(E)-propenyl)-2,6-dimethoxy phenoxy]propyl-
B-D-glucopyranoside

W,
(0]
VG16 11B,13-dihydrovernolide VG17 5-(methoxymethyl)-1H-pyrrole-2-carbaldehyde

Figure 3.5. Chemical structures of isolated compounds from V. gratiosa
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3.3.1. Hop chit VG1; Vernogratioside A (hop chit mdi)

Hop chit VG1 phan lap dugc & dang bot vo dinh hinh mau tring c6 cong thirc phén tir
C41He4015, dugc xac dinh tur phé HR-ESI-MS tai m/z [M+CI]™ 831,3892; (tinh toan cho
C41HesClO157, 831,3939) (Hinh 3.6).

Ttr dit liéu phé 1D, 2D-NMR ciia hop chit VG1 ciing nhu so sanh véi dit liéu phd
cac hop chat vernocuminoside I d3 dugc cong bé trude diy (TLTK) cho thiy VG1 la
mot hop chét saponin steroid khung stigmastane véi hai ndi déi lién hop dic trung A7
v6i mach nhanh 13 vong 5-lactone (Bang 23). That vay, phd '"H NMR cua VG1 hién thi
tin hi¢u cua hai proton olefinic [on 5.43 (1H, s, H-7) va 5.50 (1H, brd, J = 5.5 Hz, H-
11)], mot methine lién két v6i oxy dic trung cua H-3 [du 3.72 (1H, m, H-3)], hai nhém
methyl bac bon [du 0.66 (3H, s, H-18) va 0.94 (3H, s, H-19)], mdt nhom propanyl [Ju
2.12 (1H, m, H-25), 1.06 (3H, d, /= 7.0 Hz, H-26) va 3.45 (2H, m, H-27)] va m{t nhom
methyl doublet khac [dn 1.26 (3H, d, J = 6.5 Hz, H-29)]. Ngoai ra, tin hi¢u cua cac
methine proton cua don vi duong glucopyranosyl va galactopyranosyl cling nhu hai
proton anomeric [on 4.55 (1H, d, J = 7.5 Hz, H-1") va 4.51 (1H, d, J = 8.0 Hz, H-1")
cling xudt hién trén phd 'H-NMR. Hang s6 ghép cip 16n (J = 7.5 Hz giita H-1' va H-2',
J = 8.0 Hz giira H-1" va H-2"") cho phép xac dinh cau hinh f ciia cac phan tir duong. Tir
dit liéu >*C-NMR cua VG1 cho thay sy xuét hién cua 42 tin hiéu cacbon, trong d6 c6 29
tin hiéu cua aglycone va 12 tin hiéu cta hai don vi duong. Dit liéu 3*C-NMR ciing cho
thay sy ton tai ciia nhém carbonyl [dc 177.4 (C-21), bon olefinic cacbon [dc 121.7 (C-
7), 137.2 (C-8), 145.4 (C-9), 119.4 (C-11)], hai nhom methine lién két voi oxy [dc 79.9
(C-3), 71.1 (C-28) va bon methyl cacbon [dc 11.9 (C-18), 19.9 (C-19), 12.6 (C-26), 17.6
(C-29)] cho phan aglycone. Su ton tai ctia vong J-lacton & mach nhanh trong cau triic
cua VGI1 dugc xac dinh nho tuong tac COSY gitra H-20/H-22/H-23, H-25/H-26/H-27
va H-28/H -29, cung voi tuong tic HMBC gitta H-22 va C-21/C-24, H-26 va C-24/C-
25/C-27, va H-29 va C-24/C-28 (Hinh 52). Twong tic HMBC tir H-17 dén C-20/C-21
go1 ¥ vi tri nhanh oJ-lactone tai C-17 cua aglycone. Tuong tic HMBC tir H-1' (6n 4.55)
dén C-3 (dc 79.9) ching to rang nhom p-p-glucosyl lién két véi C-3. Vi tri ctia dudng
galactopyranosyl tai C-2' dugc nhan biét boi su thay doi do chuyén dich héa hoc cua C-
2" (oc 83.6) so voi C-2' (d¢ 75.1) cua glucose trong vernocuminoside H, bén canh do
diéu nay ciing dugc khang dinh béi twong tic HMBC giita H-1" (dn 4.51) voi C-2' (dc
83.7). So sanh dir liéu NMR cua VG1 va dir licu NMR cua vernocuminoside I (Ver I),
cho thay su tuong dong rat cao. Su khac biét chinh 14 viéc thay thé nhém oxymethylene
tai C-27 & VG1 boi nhém methyl & Ver I (VG1a). Diéu nay ciing dugc xac nhan boi
mbi tuong quan HMBC cua H-27 vo1 C-24, C-25, va C-26. Nhu vay, cAu tric phéng cua
VG1 da duoc xac dinh (Hinh 3.6).

Céu hinh tuong ddi ciia VG1 duoc xac dinh boi phd NOESY. Cu thé, twong tac
NOESY cuia H-3/H-5, H-14/H-17 va H-18/H-19 chi ra ring A/B va C/D hop nhét vai
nhau theo dang trans, H-18 va H-19 c6 cau hinh f va H-3, H-5 va H-17 ¢6 cau hinh a.
Ngoai ra, trong tic NOESY cua H-18/H-20 ciing cho phép xac dinh cau hinh 8 cta H-
20 va ciu hinh o cta vong lacton E (Hinhf). C4u hinh twong ddi cua C-24 va C-28 duoc
xéac dinh boi twong taic NOESY tir H-26 dén H-28. Céu hinh tuyét dbi ciia C-24 dugc
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xac dinh dya trén phé ECD (Hinh 61). Phan tich phd ECD cua VG1 thay sy xudt hién
hiéu tmg Cotton dwong & budc song 210 nm (+2.82) va 243 nm (+10.78) dbi lap véi
hop chit vernocuminoside H, mot saponin mai duge bao cao tu chi Vernonia co ciu
hinh 24R, cho phép xac dinh c4u hinh tuyét déi ctia C-24 trong VG1 1a S. Bén canh do,
cAu hinh ctua C-28 di duoc xac dinh dudi dang R, nhu mot san phém cua qua trinh sinh
tong hop. Ciu hinh tuyét ddi cua hai phan tir duong dugc xac dinh 13 pS-o-
glucopyranoside va f-p-galactopyranoside dua trén sy thity phan hop chit VG1, sau cac
duong don sau d6 duogc tinh ché bang TLC diéu ché voi hé dung méi EtOAc—
isopropanol-acetone-H>O: 20-10-7-6), va so sanh Rr va [a]? cua ching voi cac phan
tir duong chuan: f-p-glucose (R 0.40, [a]® +40 (H20, ¢ 0.5) and S-p-galactose (R 0.31,
[a]2 + 52 (H20, ¢ 0.5). Két qua 1a, chit VG1 dugc x4c nhan la mot hop chat méi va
dugc dat tén 1a vernogratioside A (Hinh 3.6).

OH

27OH
a®
26

23

0]

:
HO%&/ HO%&/
HPo o HPo o
OH.O OH.O

OH HO OH

HO

VG1 VGla
Hinh 3.6. Cau truc héa hoc ctia hop chit VG1 va chat tham khio VGla

Hinh 3.7. Tuong tac NOESY ciia hop chit VG1
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Bang 3.4. Dit liéu phd 'H (500 MHz) va 3 C-NMR (125 MHz) cta hop chat VG1

C VG1 C

foc*  ocvb ou™ ¢ foc*  dc™P o *

(P bdi J = Hz) (P bdi J = Hz)

1 36,0 360 1.33,m,2.00,m 21 178. 177.
2 30,6 306 1.61,m,2.02,m 22 237 274 1.14,m,1.55, m
3 799 799 372,m 23 23.0 235 1.60,m
4 351 351 1.40, m, 1.90, m 24 91.1 O9l1.1
5 40,6 40.6 1.39,m 25 362 434 2.12,m
6 31,0 31.0 1.96,m 26 17.2 12.6 1.06,s
7 121,6 121.7 5.43,s 27 17.6 639 3.45,m,3.80, m
8 137,33 137.2 28 71.8 71.1 391, m
9 1454 1454 29 179 17.6 1.26,d(6.5)
10 37.1 37.1 1" 101. 101. 4.55,d(7.5)
11 1195 1194 5.50,d(6.5) 2" 8377 83.6 342, m
12 412 41.0 196, m,2.23, m 3777 7777 3.29,m
13 43.6 432 4" 715 71.5 334, m
14 52.6 528 1.15, m 5" 777 77.8 3.60, m
15 237 237 1.81,m,1.48 m 6’ 627 62.7 3.68,m,3.89, m
16 266 274 198, m,1.50,m 1" 106. 106. 4.51,d(8.0)
17 504 507 1.79,m 2" 735 735 3.64,m
18 12.3 11.9 0.61,s 3" 747 747 3.53, m
19 20.0 199 0.95,s 4" 70.0 70.0 3.89,m
20 417 419 255 m 5" 77.0 77.0 3.55,m
21 1784 1774 6" 62.1 62.1 3,77, m

CD;0D, "125 MHz, °500 MHz, *& VGla, *tin hiéu bi chong lap

;;EE&E:E!’;;S:;::::ﬂ;SEE 200 180 160 140 120 100 80 60 40 20 0 ppm

Phé *H-NMR cua hop chit VG1 Phé 3C-NMR cua hop chit VG1
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3.4.PANH GIA HOAT TINH SINH HQC CUA CAC HQP CHAT PHAN LAP
PUQC TU LOAI V. AMYGDALINA VA V. GRATIOSA

3.5.1. Hogt tinh #c ché enzyme a-glucosidase cia cac hop chdt phan ldp dwoc tir

loai V. amygdalina

Céc hop chét duoc phan 1ap tir 2 loai V. amygdalina va V. gratiosa duoc tién hanh danh
gia hoat tinh trc ché enzyme a-glucosidase, két qua dwoc thé hién trong bang duwéi ddy
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Bang 3.6. Tac dong wc ché o-glucosidase cua cac hop chat phan lap tir loai V.
amygdalina

LD1 LD2 LD3 LD5 LD4
ICso 78,56 £ 7,28 >500 >500 14,74 £ 1,57 >500
LD6 LD7 LD8 LD14 LD16
I1Cso >500 >500 >500 48,55+ 4,31 >500
LD12 LD15 LD17 Acarbose
1Cso 72,41 £7,56 7,42 £ 0,95 >500 127,53 + 1,73

3.5.2. Hogt tinh #c ché enzyme a-glucosidase ciia cac hgp chdt phan lgp dwec tir l0ai
V. gratiosa
Bang 3.7. Tac dong trc ché o-glucosidase ctia mau nghién ciru

VGl VG2 VG3 VG15 VG5
ICso >500 >500 >500 47,08 + 3,98 | 424,79 + 37,83
ICso VG6 VG7 VG8 VG113 VG114
ICso >500 >500 >500 477,52 + 20,84 >500
ICso VG4 VG17 Acarbose
ICso >500 >500 146,64 + 8,85

3.5.3. Hogt tinh sc ché enzyme xanthine oxidase cia cac hgp chdt phan lgp dwoc tir
loai V. amygdalina

Bang 3.8. Tac dong tc ché enzym XO cua c4c hop chat phan Iap tir loai V. amygdalina
LD1-LD17
1Cs0 >500

3.5.4. Hogt tinh sc ché enzyme xanthine oxidase cia cac hgp chdt phan ldgp dwoc tir
lodi V. gratiosa
Bang 3.8. Tac dong trc ché enzym XO cua cac hop chét phan 1ap tir loai V. gratiosa

VG1 VG2 VG3 VG4
ICs0 >500 >500 >500 >500
VG5 VG6 VG7 VGS8
ICs0 47,65 + 3,44 >500 >500 >500
VG15 VG114 VG13 Allopurinol
ICso 26,92 + 1,04 >500 6.26 + 0.60 1,12 + 0,15
KET LUAN

Day la cong trinh nghién cir vé thanh phan hoa hoc va hoat tinh tinh Gc ché enzyme
a-glucosidase va enzyme a-glucosidase bang md hinh in vitro cua hai loai Vernonia
amygdalina va Vernonia gratiosa thu thap ¢ Viét Nam, trong d6 loai Vernonia gratiosa
la 1an dau tién dugc nghién ctu vé thanh phan hda hoc ciing nhu hoat tinh sinh hoc.
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1. Nghién ceu vé thanh phan hoa hec:

- Tur loai V. amygdalina chung t6i da phan 1ap dugc 17 hop chét trong d6 gom 7
hop chat méi (LD1-LD7) dugc dat tén 13; (LD1-vernonioside K); (LD2-Vernonioside
N), (LD3-Vernonioside M); (LD4-Vernonioside O); (LD5-Vernonioside L); (LD6-
vernonioside P); (LD7-Vernonioside Q) va 10 hop chat da biét gdm hop chat (LD8-
(22R,23S,24R,28S)-28-methoxy-7,8,9,11-tetradehydro-34-16a,21,24 tetrahydroxy-
21,23:22,28-diepoxy-5a- stigmastane); (LD9-Vernoamyoside E); (LD10-vernonioside
B2); (LD11-Vernoniacum B); (LD12--(23S,24R,28S)-34,22a-dihydroxy-7,8,9,11-
tetradehydro-24,28-epoxy-5a-stigmastane-21,23-carbolactone);  (LD13-vemonioside
B1); (LD14: Veramyoside H); (LD15- Veramyoside J); (LD16-Vernoamyoside A);
(LD17- a-spinasterol).

- Tur lodi V. gratiosa chung t6i da tién hanh phan lap va xac dinh cau trdc hda hoc
cua 17 hop chat trong d6 gdm 7 hop chat mai (VG1 — VG7) dugc dat tén 1a:
Vernogratiosides A (VG1); Vernogratioside B (VG2); Vernogratioside C (VG3);
Vernogratioside R (VG4); Vernogratioside S (VGS5); Vernoratioside A (VG6);
Vernoratioside B (VG7); va 10 hop chét cii bao gom: VE1 (VG8); Vernoniacum B
(VGY); Kaempferol (VG10); Quercetin 3-0-methyl ether (VG11); Quercetin (VG12);
Apigenin (VG13); Syringaresinol-f-p-glucoside (VG14); 3-hydroxy-1-(4-hydroxy-3-
methoxyphenyl)-2-[4-(3 hydroxy-1-(E)-propenyl)-2,6-dimethoxy phenoxy]propyl-f-p-
glucopyranoside (VG15); 114,13-dihydrovernolide (VG16); 5-(methoxymethyl)-1H-
pyrrole-2-carbaldehyde (VG17).

2. Nghién citu vé hoat tinh sinh hoc

- Cac hop chat LD1, LD5, LD14, LD12, LD15, phan lap tir loai Vernonia
amygdalina cho thay kha ning ¢ ché a-gluclosidase rat manh véi ICsp tir (7.42 + 0.95
UM dén 78.56 + 7.28 uM) so véi dbi chirg duong (Acarbose 127.53+ 1.73 uM). Cac
mau con lai chua thé hién hoat tinh & cac nong do nghién cau.

- Céc hop chat VG5, VG13 va VG15 phan lap tir loai V. gratiosa ciing cho thay
kha ning tc ché a-gluclosidase, trong d6 hop chat VG5 thé hién tac dung manh nhat
Véi ICso 1a 47.08 + 3.98 uM, hop chat VG13 va VG15 chi thé hién kha ning tc ché rat
yéu véi 1Cso lan luot 12 424.79 + 37.83, 477.52 + 20.84 uM) so véi ddi chimg duong
Acarbose (146.64 + 8.85 uM).

- Céc hop chat VG5, VG13 va VG15 cho thay kha niang trc ché enzym (XO) V6i
ICso tir 6.26 + 0.60 dén 47.65 + 3.44 PM; so véi ddi chung duong Allopurinol 1a: 1.12
+0.15 (UM). Cac hop chét con lai chua thé hién tac dung ¢ nong do nghién cau.

KIEN NGHI
Két qua ctia nghién ctru ndy cho thay cac hop chat LD5, LD14, LD12, LD1 tir ¥/
amygdalina va hop chat VG15 tir V. gratiosa c6 thé dugc sir dung dé nghién ctru phat trién
thanh san phim dé diéu tri hoic phong ngira bénh tiéu dudng. Ngoai ra, hop chit VG15 va
VG3 c6 thé 14 cac hop chét tiém nang trong diéu tri bénh gut. Tuy nhién, can c6 thém cac
nghién ctru sau hon trén cadc mo hinh in vivo va thir nghiém lam sang.
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