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CAC HQP CHAT‘EC!)YS’I:EROID VA TRITERPENOID
TU LA LOAI MAN KINH

Nguyén Thij Kim Thoa'", Vii Kim Thu?, Ninh Khic Ban?,
D6 Thi Trang?, Phan Vin Kiém?

Tém tit: B(ing cdc phiong phdp sdc ky két hop, mét hop chat ecdysteroid,
rubrosterone (1) va hai hop chit triterpenoid, euscaphic acid (2) va tormentic acid
(3) da duwoc phan lp tir dich chiét methanol ciia ld loai man kinh (Vitex trifolia L.).
Cdu triic ciia cdc hop chdt nay dwoc xdc dinh bang phwong phap pho céng hwong
tir hat nhan NMR ciing nhw két hop so sanh véi cac hop chat tham khao. Hop chat 1
lan dau tién dwoc tim thdy ¢ chi Vitex.

Tur khoéa: Vitex trifolia; Ecdysteroid; Triterpenoid; Ursane.
1. MO PAU

L4 loai man kinh Vitex trifolia L., thuc ho Co roi ngua (Verbanesceae), la mét loai
cdy bui nhiét doi, phan bd chu yéu ¢ cac qubc gia thudc khu vuc Chau A-Théi Binh
Duong, nhu An D9, Srilanka, Trung Qudc, Philippines, Indonesia,... [1]. Trong dan gian,
la loai Vitex trifolia duoc sr dung dé chita dau khép, viém phoi, giam dau, chong co giat,...
[2]. Céac nghién ctru vé thanh phan hoa hoc ciia loai Vitex trifolia cho biét su c6 mit cua
cac nhom chit nhu 20-hydroxyecdysone, ecdysteroid, flavonoid, lignan, triterpenoid,
iridoid,... [2]. Bai bao nay thong bao két qua phan lap va xac dinh cdu trac cua hai hop
chat triterpenoid va mot hop chét ecdysteroid tir dich chiét methanol ciia loai V. trifolia.

2. THU'C NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1. Miu thue vat

Mau 14 loai man kinh Vitex trifolia L. duoc thu hai tai Vuon quéc gia Bach Ma, Thira
Thién Hué, Viét Nam vao thang 9/2015. Tén khoa hoc dugc PGS. TS. Ninh Khac Ban
giam dinh. Mau tiéu ban duoc luu tai vién Phong Tai nguyén sinh vat, Vién Hoa sinh bién,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Héa chit thiét bi

Sdc ky I6p méng (TLC): Thuc hién trén ban mong trang sin DC-Alufolien 60 Fass
(0.25 mm, Merck), RP-18 Fasss (0,25 mm, Merck); phat hién chat bang dén tir ngoai ¢ hai
budc song 254 nm va 365 nm hodc dung thude thir 1a dung dich H,SO4 10% dugc phun
déu 1én ban mong, say kho rdi ho nong tir tir dén khi hién mau.

Sdc ky ¢ét (CC): Puge tién hanh voi chat hip phu 1a Silica gel c6 ¢& hat 1a 0,040 -
0,063 mm (230 - 400 mesh), pha dao pha dao RP-18 (30 - 50 um, Fuji Silysia Chemical
Ltd.).

Phé céng huong tiv hat nhan (NMR): Po trén may Bruker DRX 500 (*H-NMR, 500
MHz; 8C-NMR, 125 MHz) cta Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

2.3. Phan Iap cac hop chit

La loai V. trifolia sau khi phoi kho, nghién thanh bot min (2,2kg), duge ngam chiét voi
methanol (3 1an x 4L) bang thlet bi siéu 4m (¢ 50°C, mdi lan 1 glor) Céc dich chiét dugc
gom lai, loc qua gidy loc va cat thu hoi dung méi dudi ap suét _giam thu dugc 350g can
chiét methanol. Cin chiét nay dugc hoa vao 2 lit nudc cit va tién hanh chiét phan b lan
luot voi CH2Cl; va EtOAC thu dugce cén CH:Cl2 (VIT1, 51,0g), can EtOAc (VIT2, 27,09),
va can nude (VIT3, 52,0g) sau khi cét thu hdi dung méi dudi p sudt giam.
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Phan doan VIT2 duoc phan bd déu trong methanol, tim vdi silica gel, quay kho loai
b6 dung méi, nghién min dua 1én cot sic ky silica gel voi hé dung mai rira giai gradient n-
hexane:acetone (100:0 — 0:1, v/v) thu dugc bdn phan doan chinh, VIT2A-VIT2D. Phan
doan VIT2B tiép tuc dugc phan tach trén sic ky cot RP-18 voi hé dung moi rira giai
acetone:nuoc (1,5:1, v/v) thu dugc hai phan doan, VIT2B1 va VIT2B2. VIT2B2 duogc tinh
ché bang sic ky cot silica gel voi hé dung méi rira giai n-hexane:EtOAc (1,1:1, v/v) thu
dugc hop chat 2 (12,0 mg) va 3 (10,0 mg).

Phan doan VIT2D dugc dua 1én cot sic ky silica gel voi hé dung moi rira giai
CH,CI2:MeOH (10:1, v/v) thu dugc ba phan doan nhé hon, VIT2D1-VIT2D3. VIT2D2
dugc phan tach trén sac ky c6t RP-18 voi hé dung moi rua gidi MeOH:nude (1:1,5, v/v)
thu dugc hai phan doan, VIT2D2A va VIT2D2B. Hop chét 1 (8,0 mg) thu duoc sau khi
tinh ché phan doan VIT2D2A bang sic ky cot silica gel véi hé dung moi CH2Cl:MeOH
(12:1, viv).

%, 2 R=OH(a)

24 23

3 R=0H (B
Hinh 1. Cdu triic héa hoc ciia céc hop chat 1-3.

Rubrosterone (1): chét bot vo dinh hinh mau tréng; [#Jo: +120,0 (c 0,1, MeOH);
Ci9H260s; khoi Iugng phan tir: 334; *H- va *C-NMR (CD30D): xem bang 1.

Euscaphic acid (2): chat bot v6 dinh hinh, mau tréng; [2]5: +20,0 (c 0,1, MeOH);
CsoH4s0s; khoi luong phan tir: 488; tH- va *C-NMR (DMSO-dg): xem bang 1.

Tormentic acid (3): chét bot vo dinh hinh, mau trng; [2]5: +29,0 (¢ 0,1, MeOH);
CsoH4s0s; khoi luong phan tir: 488; tH- va *C-NMR (DMSO-dg): xem bang 1.

3. KET QUA VA THAO LUAN

Hop chat 1 thu dugc duéi dang bot, mau tring. Trén phd 'H-NMR ciia hop chit 1 xuat
hién tin hi€u ciia mot proton olefine tai oy 5,93 (br s), hai proton oxymethine tai dx 3,98
(br s), 3,85 (m) va hai nhém methyl tai 8+ 1,01 (s), 0,90 (s). Phd *C-NMR va DEPT cua 1
xudt hién tin hiéu cta 19 nguyén tir carbon, bao gdm hai carbon carbonyl tai o¢ 220,9,
206,3, hai carbon olefine tai dc 164,9 va 122,4, ba carbon khong lién két truc tlep voi
hydro tai dc 80,5, 54,2, 39,3, bdn carbon methine tai 8¢ 68,6, 68,4, 51,9, 35,8, sau carbon
methylene tai ¢ 37,2, 34,1, 32,8, 29,1, 24,9, 20,6 va hai carbon methyl tai 5c 24,6 va 17,6.
So sanh s liéu phd NMR cua hop chat 1 véi s6 liéu phd cua rubrosterone [3] cho thdy phu
hop vé cac gia tri cia ¢ tai cac vi tri tuong (mg. Cac twong tac HMBC gitta H-2 (5 3,85)
va C-1 (8¢ 37,2)/C-3 (8¢ 68,4); gilra H-3 (61 3,98) va C-2 (8¢ 68,6)/C-5 (¢ 51,9) xac dinh
vi tri cua hai nhom hydroxyl tai C-2 va C-3. Cac tuong tac HMBC gilra H-5 (o1 2,46) va
C-4 (8¢ 32,8)/C-6 (8¢ 206,3)/C-7 (d¢c 122,4); gitta H-7 (8w 5,93) va C-5 (8¢ 51,9)/C-9 (8¢
35,8/C-14 (8¢ 80,5) xéc dinh vi tri cuia nhom oxo tai C-6 va lién két doi tai C-7/C-8. Cac
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tuong tac HMBC gitra H-18 (64 0,90) va C-12 (8¢ 29,1)/C-13 (8¢ 54,2)/C-14 ((5¢ 80,5)/C-
17 (8¢ 220,9); gitra H-15 (8w 2,39 va 2,52)/H-16 (8w 2,15) va C-17 (3¢ 220,9) xéc dinh vi
tri nhém hydroxyl tai C-14 va nhom oxo tai C-17. Tu nhiing phan tich trén, c6 thé khang
dinh hop chat 1 14 rubrosterone. Hop chat nay 1an dau tién phan 1ap dugc tir chi Vitex.

Bing 1. S6 liéu phé *H- va ®*C-NMR ciia hop chat 1- 3 va cdc hop chat tham khao.

C 1 2 3
dct 8c?c dnrd (I =Hz) ot 8cPC dnPd (I = Hz) dc®  8cPC dnPd (I =Hz)
1 37,8 37,2 1,47(t, 13,5) 426 416 1,15(m) 47,9 46,9 0,78 (brs)
1,82 (dd, 4,0, 1,39 (m) 1,78 (dd, 4,0,
13,5) 12,5)
2 680 686 3,85(m) 66,2 64,7 3,77 (brd,11,0) 68,7 67,2 3,42(m)
3 680 684 3,98(brs) 79,3 77,9 3,15(d, 1,0 83,9 82,3 2,75(dd, 4,0,9,5)
4 325 328 1,77 (m) 389 380 - 39,8 39,0 -
5 516 51,9 246(dd,5,5, 48,8 47,6 1,15(dd, 4,0, 56,0 54,8 0,77 (m)
12,0) 13,5)
6 203,3 206,3 - 18,8 17,7 1,28(m)/1,35(m) 19,0 18,1 1,33 (m)/1,47 (m)
7 122,0 122,4 5,93 (brs) 33,7 32,6 1,21 (m)/1,43(m) 33,5 32,6 1,23 (m)/1,45 (m)
8 163,0 1649 - 40,8 395 - 40,4 39,2 -
9 351 358 3,20(t 8,0 47,8 46,5 1,66 (m) 47,8 46,7 1,62 (m)
10 38,8 393 - 388 378 - 385 37,6 -
11 20,1 20,6 1,68(dd,5,0,8,0) 243 231 1,89(m) 24,1 23,2 1,90 (m)
1,92 (m)
12 29,0 29,1 2,05(m)/2,31(m) 128,7 126,8 5,17 (brs) 127,9 126,7 5,17 (brs)
13 533 542 - 139,6 138,6 - 139,9 1386 -
14 795 805 - 423 412 - 42,1 41,1 -
15 33,6 34,1 240(m)/2,52(m) 29,1 28,0 0,89(m)/1,69(m) 29,3 28,0 0,89 (m)/1,68 (m)
16 245 249 1,60(m)/2,15(m) 26,3 252 1,39(m)/2,49(m) 26,4 25,2 1,38 (m)/2,49 (m)
17217,2 2209 - 48,3 46,9 - 48,3 47,0 -
18 17,2 17,6 0,90 (s) 54,4 532 2,37(s) 54,6 53,2 2,37 (5)
19 24,7 246 1,01(s) 732 716 - 72,7 71,6 -
20 425 41,4 1,13 (m) 424 41,4 1,24 (m)
21 27,0 259 1,12(m)/1,61(m) 26,9 259 1,13 (m)/1,62 (m)
22 38,4 37,3 1,50(m)/1,59 (m) 38,5 37,2 1,50 (m)/1,60 (m)
23 29,5 28,9 0,88(s) 29,3 28,8 0,93(s)
24 22,3 21,8 0,78(s) 17,6 17,1 0,71(s)
25 16,7 16,1 0,88 (s) 16,8 16,3 0,91 (s)
26 174 16,6 0,68 (s) 17,2 16,6 0,69 (s)
27 24,7 24,1 1,29 (s) 24,7 24,0 1,29 (s)
28 179,4 1790 - 180,6 1789 -
29 27,2 264 1,08(s) 27,1 26,4 1,08 (s)
30 16,6 16,3 0,84 (d, 6,5) 16,3 16,3 0,84 (d, 6,5)

euscaphic acid [4], ®6c ciia tormentic acid [5].

3Po trong CD3;0D, PDMSO-ds, ©125MHz, 9%500MHz, £5¢ cua rubrosterone [3], #S¢ cta

Hop chét 2 thu duoc dudi dang bot vo dinh hinh, mau tréng. Trén phé 'H-NMR cua 2
xuét hién tin higu ctia mot proton olefine tai 8y 5,17 (br s), bay nhom methyl tai 3y 0,68
(s), 0,78 (s), 0,84 (d, J = 6,5 Hz), 0,88 (s) x 2, 1,08 (s) va 1,29 (s), hai nhém oximethine tai
8+ 3,15 (d, J = 1,0 Hz) va 3,77 (br d, J = 11,0 Hz). Phd 3 C-NMR va DEPT cua 2 xuit hién
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tin hiéu ctia 30 nguyén tir carbon, bao gdm bay carbon methyl, tdm carbon methylene, bay
carbon methine, tim carbon khong lién két v6i hydro, trong d6 co hai carbon olefine tai 8¢
126,8 va 138,6. Phan tich s6 liéu pho *H- va *C-NMR ctia hop chit 2 cho thay hop chét
nay c6 cau trac khung ursan-12-ene triterpene va sb lidu pho ciia hop chat nay tuong tu
v6i s6 liéu phd ciia euscaphic acid [4]. Cac twong tac HMBC giita H-23 (81 0,88)/H-24 (3
0,78) va C-3 (8¢ 77,9)/C-4 (8¢ 38,0)/C-5 (8¢ 47,6) cho phép xac dinh vi tri nhém hydroxyl
tai C-3. Céac tuong tic HMBC gilta H-1 (Sn 1,15 va 1,39)/H-3 (3 3,15) va C-2 (3¢ 64,7)
da goi ¥ vi tri nhom hydroxyl tai C-2. Ngoai ra, hang s tuong tac giita H-1 va H-2, J =
11,0 Hz [H-2: 6n 3,77 (br d, J = 11,0 Hz)], con gia tri tuong g ctia H-2 va H-3 nho, J =
1,0 Hz [H-3: &n 3,15 (br d, J = 1,0 Hz )] c6 thé khang dinh ciu hinh cia hai nhém
hydroxyl tai C-2 va C-3 lan luot 1a equatorial va axial. Vi tri nhém hydroxyl con lai cia
hop chét 2 tai C-19 dugc xac dinh dua trén cac twong tic HMBC giira H-29 (51 1,08) va
C-18 (8¢ 53,2)/C-19 (3¢ 71,6)/C-20 (dc 41,4); gitra H-30 (61 0,84) va C-19 (¢ 71,6)/C-20
(8¢ 41,4)/C-21 (8¢ 25.9). Cac twong tac HMBC gitra H-27 (6w 1,29) va C-8 (¢ 39,5)/C-13
(6¢c 138,6)/C-14 (dc 41,2)/C-15 (6¢c 28,0); gitra H-12 (6w 5,17) va C-9 (8¢ 46,5)/C-14 (¢
41,2)/C-18 (8¢ 53,2) da chimg minh lién két d6i tai C-12/C-13. Tir nhitng phan tich trén,
hop chét 2 duoc xac dinh 1a euscaphic acid. Hop chat nay dd dugc tim thiy & loai V.
altissima [6], V. negundo [7].

Hinh 2. Cdc twong tac HMBC chinh ciia hop chdt 1-3.

Phan tich s6 liéu phd 'H- va ®°C-NMR ctia hop chét 3 cho thdy thiy kha twong tu véi
hop chit 2, goi ¥ hop chat nay ciing c6 ciu triic khung ursan-12-ene triterpen. Diém khac
biét gitra hai hop chat nay, do 1a tai C-3, tin hiéu cong huong tir *C-NMR ciia hop chit 3
(8¢ 82,3, C-3) khac biét voi ctia hop chat 2 (8¢ 77,9, C-3), go1 ¥ su khdc bi€t vé cau hinh
tai C-3. Thém vao do, trén phd 'H-NMR cuia 3, hing s tuong tac ciia H-2 va H-3 lon, J =
9,5 Hz [H-3: 814 2,75 (dd, J = 4,0, 9,5 Hz)], khang dinh nhom hydroxyl tai C-3 ¢6 céu hinh
equatorial. So sanh so liéu pho NMR ctia hgp chét 3 voi sb lidu da cong b clia tormentic
acid [5] thy co su tuong dong. Do dé, co thé khing dinh hop chat 3 & tormentic acid.
Hop chat nay di duoc phén 1ap tir loai V. trifolia [8].

4. KET LUAN

Tir 14 loai man kinh (Vitex trifolia L.), st dung cac phuong phép sic ky két hop da
phan 1ap dugc mot hop chat ecdysteroid, rubrosterone (1) va hai hop chét triterpenoid,
euscaphic acid (2) va tormentic acid (3). Céu trac cia cac hop chit nay duoc xac dinh
bang phuong phap phd cong hudng tir hat nhan mot chidu va hai chiéu (1D-, 2D- NMR)
két hop dong thoi so sanh voi dir lidu pho ciia cac hop chat di cong bd trude day. Hop chat
1 1an déu tién duoc thong bao phan lap tir chi Vitex.
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ABSTRACT

ECDYSTEROIDS AND TRITERPENOIDS
FROM THE LEAVES OF VITEX TRIFOLIA

Using combined chromatographic methods, one ecdysteroid, rubrosterone (1),
and two triterpenoids, euscaphic acid (2) and tormentic acid (3) were isolated from
the methanol extract of the leaves of Vitex trifolia. Their structures were elucidated
by 1D-, 2D-NMR spectra as well as in comparison with those reported in the
literature. Compound 1 was reported from Vitex genus for the first time.

Keywords: Vitex trifolia; Ecdysteroid; Triterpenoid; Ursane.
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