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ABSTRACT

From the aerial parts of Verbena officinalis L. (Verbenaceae), a new sesquiterpene glycoside
12-hydroxynerolidol 12-O-[B-D-xylopyranosyl-(1—2)--D-glucopyranoside], named verbenaside
A was isolated by various chromatography methods. Its chemical structure was elucidated by ESI-
MS and 1D, 2D NMR experiments and by comparison of their NMR and ESI-MS data with

previous reported data.

Key words: Verbena officinalis, Verbenaceae, verbenaside A.

- MO DAU

Co roi ngua, tén khoa hoc 1a Verbena
officinalis L., thuéoc ho Cb roi ngua
(Verbenaceae) 1a mot cay thuéc moc hoang &
hau hét céc tinh trong ca nudc ta. Theo Dong vy,
¢d roi ngua c6 tac dung hoat huyét, tan @, thanh
nhiét, giai doc, thong kinh, loi tiéu, tiéu thiing
[1, 2]. Trén th€ gidi, chi Verbena c6 téi khoang
250 loai, tuy nhién chua c6 nhiéu nghién ciu vé
hoat tinh sinh hoc va thanh phan héa hoc cua chi
nay. Cho dén nay ngudi ta méi phat hién gan 40
hop chat tir chi Verbena ma thanh phan chu yéu
la cac chit c6 khung iridoid. Trong do, tur loai
Verbena officinalis, cdc nha khoa hoc da phat
hién ra cic iridoid nhu stanside, hastatoside,
verbenaloside, 3,4-dihydroverbenalin, phenyl
propanoid nhu eukovoside, tritecpen nhu axit
3a,24-dihydroxy-12-ursen-28-oic va hop chit
steroid stigmast-5-ene-3a,70¢1,22S-triol  [3]. 0
Viét Nam hau nhu chua c6 nghién ciu nao vé
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thanh phin héa hoc cta cay thude nay. Bai bdo
nay thong bdo két qua phan lap va xéac dinh céu
tric héa hoc clia hgp chat sesquitecpen glycosit
mdi verbenaside A (1) tir phan trén mat dat cta
cay Verbena officinalis.

I - THUC NGHIEM VA PHUONG PHAP
NGHIEN COU

1. Mau thuc vat

Mau cay c6 roi ngua (Verbena officinalis L.)
duoc thu hdi tai Tam Ddo, Vinh Phic, vao thang
10 nam 2008. Tén khoa hoc dugc TS Ninh Khic
Béan giam dinh. Mau tiéu ban dugc luu giit tai
Vién Hoéa hoc cac Hop chit Thién nhién, Vién
Khoa hoc va Cong nghé Viét Nam.

2. Hoa chat thiét bi

Sdc ky l6p mdng (TLC): Sac ky 16p mong
dugc thuc hién trén ban moéng trang san DC-



Alufolien 60 F254 (Merck 1,05715), RPI18
F254s (Merck). Phét hién chdt bang dén tu
ngoai & hai buéc séng 254 nm va 368 nm hoac
dung thudc thu 1a dung dich H,SO, 10% dugc
phun déu 1én ban mong, sdy kho réi ho néng tir
tlr dén khi hién mau.

Sdc ky cot (CC): Sac ky cot duge tién hanh
v6i chat hap phu 1a Silica gel pha thuong va pha
dao. Silica gel pha thudng cé c& hat 1a 0,040 -
0,063 mm (240 - 430 mesh). Silica gel pha dao
ODS hoac YMC (30 - 50 um, Fulisilisa
Chemical Ltd.).

Phé cong hudng tir hat nhan (NMR): Pugc
do trén may Bruker DRX500 ctia Vién Héa hoc,
Vién Khoa hoc va Cong ngh¢ Viét Nam.

Pho khoi luong (ESI-MS): Duoc do trén mdy
LC-MSD Agilent 1200 Series (USA) clia Vién
Hoéa hoc cac Hop chét Thién nhién, Vién Khoa
hoc va Cong nghé Viét Nam.

3. Phan lap cac chat

Phan trén mat dat cua cay co6 roi ngua (7,0
kg kho) dugc nghién nho thanh bot va duoc
chiét ba 1an v6i MeOH bang thiét bi siéu am
Ultrasonic 2010 & nhiét do 40 - 50°C (3 x 60
phiit). Dich chiét sau d6 duogc c6 dac bang mdy
cdt quay v6i ap sudt giam thu duge 500 g can
chi€t MeOH. Can nay dugc hoa vao nuéc va
chiét 1an luot véi n-hexan va CHCI; thu duoc
cac dich c6 n-hexan (150 g) va CHCI, (100 g).
Phan dich nuéc sau chiét duoc tién hanh sic ky
qua cot DIANION st dung hé dung moi MeOH-
H,0O (0:100; 50:50; 100:0; v/v) thu dugc céc
dich co tuong tng ky hieu la FCI (30 g), FC2
(20 g) va FC3 (50 g). Phan doan FC3 (50 g)
duoc tiép tuc phan tdch trén cot sic ky véi chat
hdp phu Ia silica gel pha thuong, hé dung moi
rira giai gradient CHCl;/MeOH tur 100/0 dén
0/100 thu duoc 3 phan doan ky hiéu FC3A (9,5
2), FC3B (10,0 g) va FC3C (9,0 g). Hop chat 1
(6 mg) thu dugc sau khi ti€n hanh phan lap phan
doan FC3C (9,0 g) trén sac ky cot nhéi YMC
RPI18 st dung dung moi rira giai 1a axeton/nudc
3/1 (v/v), sau d6 tinh ché ti€p bing sic ky cot
silica gel pha thudng rira giai bang hé dung moi
CHCI,; - MeOH-nuéc 2/1/0,2 (v/v/v).

Verbenaside A (12-Hydroxynerolidol 12-O-
[B-D-xylopyranosyl-(1—2)-B-D-
glucopyranoside], 1)

Chat bot khong mau. Nhiét do néng chay
187 - 188°C.

Do quay cuc [a],s° +32° (MeOH, ¢ 0.5).

ESI MS m/z: 533 [M+H]", 555 [M+Na]*,
CTPT C,H,,0,,, KLPT 532.

HR-FT-ICR-MS: m/z 55527810 [M+Nal]*
(ly thuyét cho C,sH,,0,Na: 555,27813)

'H-NMR (500 MHz, CD,0D) va “C-NMR
(125 MHz, CD,0D), xem bang 1.

II - KET QUA VA THAO LUAN

Hop chit 1 nhan dugc duGi dang chat bot
khong mau. Phé "C-NMR ctia 1 cho céc tin
hiéu ctia 26 nguyén tu cacbon, trong dé cé 3
cacbon CHj;, 8 cacbon CH,, 12 cacbon CH va 3
cacbon khong con nguyén tir hidro gan vao. Su
xuat hién cta 2 phan tir duong dugc nhan biét
boi cdc tin hiéu tai & & 101,58 (C-1"), 83,46 (C-
2", 78,3 (C-3"), 71,46 (C-4"), 77,47 (C-5"), 62,71
(C-6", 106,16 (C-1"), 75,77 (C-2"), 77,76 (C-
3", 71,17 (C-4"), 67,23 (C-5"), trong d6 hai
cacbon anome dé dang nhan biét tai & 101,58 va
106,16. Ngoai tin hiéu cta 11 cacbon cta hai
phan tlr dudng, con lai 15 tin hiéu dugc xac dinh
la thuoc vao mot aglycon cé khung
sesquitecpen. Phan tich cdc tin hiéu cua phan
aglycon thay rang ba néi doi, trong d6 c6 hai
nGi doi thé ba lan tai 125,98 (CH, C-6)/135,71
(C, C-7) va 129,44 (CH, C-10)/132,94 (C, C-
11), va mot n6i doi theé mono tai & 112,02 (CH,,
C-1)/146,37 (CH, C-2); ba nhém metyl tai &
14,11 (C-13), 16,04 (C-14), 27,61 (C-15); bon
cacbon metylen tai & 43,4 (C-4), 23,71 (C-5),
40,40 (C-8), 27,38 (C-9), mot cacbon
oximetylen tai & 76,04 (C-12), va mot cacbon
bac ba ndi véi oxi tai § 73,88 (C-3). Cdc tin hiéu
cacbon ctia phan aglycon hoan toan phit hgp véi
cac dit kién phd cacbon clia hop chat 12-
hydroxynerodiol [4] (bang 1). Phan tich céc tin
hiéu ctia hai phan tir dudng cho thay céc tin hiéu
CH tai & 101,38, 83,46, 78,3, 71,46, 77,47 va
CH, tai 62,71 phut hgp cho mét phan tir duong
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glucose c6 su tao thanh lién két ete tai C-3', cdic  CH, tai 8 67,23 phu hop cho dudng xylose.
tin hiéu CH tai 8 106,16, 75,77, 77,76, 71,17, va

Bdng 1: S6 lieu phé NMR ctia 1 do trong CD,0D va ctia céc cau tric tham khao

C @3 Sc 8 DEPT 8, (J = Hz) HMBC (H—C)

1 111,8 112,02 | CH, | 521dd(17.5,1,5) 2,3
5,04 dd (10,5, 1,5)

2 144.8 146,37 CH | 5,93dd (17,5, 10,5) 3,4,15

3 74,4 73,88 C -

4 41,4 434 CH, | 1,53m 2,3,6,15

5 23,1 23,71 CH, | 2,03m 3,6,7

6 125,1 125,98 CH | 5,16t(7,0) 4,5,7,8, 14

7 135,9 135,71 C .

8 39,3 40,40 CH, | 2,06m 6,7,9, 10, 14

9 25,5 27,38 CH, | 2,17m 7,10, 11

10 1258 12944 | CcH | 548t(7,0) 9,11, 12, 14

11 135,7 132,94 C -

12 68,7 76,04 CH, | 4,02d(11,5) 1,10, 11,13
422d(11,5)

13 13,7 14,11 CH, | 1,69s 10, 11, 12

14 15,8 16,04 CH, | 1,63s 6,7, 8

15 28,2 27,61 CH, | 1.27s 2,3,4

It 1044 | 101,58 CH | 438d(75) 12,3

2 84,6 | 83,46 CH | 3,40dd(7,5,9,0)

3 783 | 78,03 CH | 3,55t(9,0) 2,4

4 71,7 | 7146 CH | 335t(9,0)

5 780 | 7747 CH | 3,36%

6 63,0 | 62,71 CH, | 3,68dd(5,5,11,5) 4,5
3,88 dd (2,5, 11,5)

1" 107,1 | 106,16 | CH | 4,53d(7.,5) 2,5"

2" 76,5 | 75,77 CH | 3,27dd(7.5,9,0)

3" 783 | 77,76 CH | 325t(9,0) 1"

4" 710 | 71,17 CH | 3,50m

5" 67,6 | 67,23 CH, | 3,20dd (10,5, 11,5) 3"
3,88 dd (5,0, 11,5)

4125 MHz, 500 MHz, ®3. cia 1a (CDCl,)[4]; *8 cla nhdnh dudng clia hosenkoside L [5],
*tin hiéu bi che khuat.

Gia tri do dich chuyén héa hoc cia C-3' d3  khdc (& ~ 78 ppm) ching t6 dudng xylose da
tang kha manh (8 83,46) so véi ciling gia tri ndy  lién két véi dudng glucose tai C-3'. Du dodn nay
ctia duong glucose khong tao céac lién két ete  hoan toan phlt hop véi cdc dit kién phé di cong
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b8 cho nhanh duong tuong tu nhu cta hgp chat
hosenkoside L [5] (bang 1).

Trén ph6 'H-NMR ctia 1 xudt hién céc tin
hiéu singlet ctia 3 nhém metyl bac ba tai & 1,69,
1,63 va 1,27; tin hiéu cua mot n6i doi thé mono
tai 8 5,21 (1H, dd, J = 1,5, 17,5 Hz, H,-1), 5,04
(1H, dd, J = 1,5, 10,5 Hz, H,-1) va 5,93(1H, dd,
J = 10,5, 17,5 Hz, H-2), hai proton ctia hai n6i
doi thé€ ba l4n tai & 5,16 (1H, t, J = 7,0 Hz, H-6)
va 5,48 (1H, t, J = 7,0 Hz, H-10). Ngoai ra con
6 cdc tin hiéu cua 4 nhém metylen no tai 6 1,53
(1H, m, H-4), 2,03 (1H, m, H-5), 2,06 (2H, m,
H-8) 2,17 (2H, m, H-9). Trong viing cic tin hiéu
cta hai phan tr dudng, tin hiéu tai & 4,38 (1H, d,
J =7,5 Hz, H-1") ¢6 tuong tic véi cacbon tai &
101,58 trén phé HSQC va dugc xéc dinh 1a cua
proton gin vd&i cacbon anome clia dudng
glucose, tin hié¢u tai 4,53 (1H, d, J = 7,5 Hz, H-
1") tuong tdc HSQC véi cacbon tai 8 106,16 (C-
1") va dugc x4c dinh 1a proton gin véi cacbon
anome cua duong xylose. Phan tich chi ti€t cac
tin hiéu trén pho '"H-NMR, dic biét 1a tuong tic
spin-spin clia cic proton cho thdy Jy o = 7,5
Hz, Jyopms = 9,0 Hz, Jyspe = 9,0 Hz, Jygps =
7,5 Hz chiing t6 cac proton H-1', H-2', H-3', H-
4', H-5' déu chi€m céc vi tri axial cling nhu su
c6 mat cua lién két O-B-glycosit. Cac gid tri Jy,.
rm =15 Hz, Jyym3=9,0 Hz, Jyy 3= 9,0 Hz
ciing cho thdy trong phan t&t dudng nay cac
proton H-1", H-2", H-3", H-4" cling déu chi€m
cdc vi tri axial va su ton tai lién két O-B-glycosit
gitta phan tir duong xylose v6i C-2' clia dudng
glucose. Xét phan aglycon c6 thé thay céc gia tri

ph6 NMR cuia 1 déu phit hgp véi cac dit lieu cua
hop chat 12-hydroxynerolidol [4] ngoai trir tin
hiéu tai 8 76,04 (C-12) da tang dang ké so véi
gid tri nay cla 12-hydroxynerolidol (la) (8
68.,7). Nguyén nhan chinh la sy hinh thanh lién
két glycosit gitta C-1' cua duong glucose véi
cacbon C-12 cua aglycon. Cau triic héa hoc cta
1 con dugc chiing minh béng céc tuong tdc trén
phé HSQC va HMBC. Céc tuong téc clia proton
gin truc ti€p voi nguyén tir cacbon dugc xac
dinh bing phé HSQC. Tir dé, cic tuong tdc
HMBC dugc xdc dinh. Trén phé HMBC, proton
H-1' (0 4,38) tuong tdc vdi cacbon C-12 (8
68,7), proton H-1" (8 4,53) tuong tac vdi cacbon
C-2' (8 83,46) ching t6 dudng xylose ndi vao
cacbon C-2' va dudng glucose n6i vao C-12 cla
khung aglycon. Céc tuong tic HMBC khéc dugc
néu cu thé trén hinh 1 va bang 1. Tuy nhién, cdu
hinh tuyét déi tai C-3 van chua dugc xéc dinh.
Nhu vay, cong thitc phan tir cia 1 dugc xdc dinh
1a CyH,,0,, v6i kh6i luong phan tir 1a 532. Két
qua nay con duoc chiing minh bang phé khai
lugng véi viéc xudt hién cac pic ion m/z: 533
[M+H]" va 555 [M+Na]* v6i cuong do cao trén
phé ESI MS. Ngoai ra, phd khéi lugng phan gii
cao HR-FT-ICR-MS con cho pic m/z 555,27810
[M+Na]*, hoan toan chinh xac cho cong thiic
C,H,sO,\Na  v6i  tinh todan 1y thuyét Ia

555,27813. Tut nhitng phan tich néu trén, hop
chat 1 duogc xac dinh 1a 12-hydroxynerolidol 12-
O-[B-D-xylopyranosyl-(1—2)--D-
glucopyranoside], mot chat méi va duogc dat tén
la verbenaside A.

Hinh I : Cau tric héa hoc ctia 1, 1a va mot s6 tuong tic HMBC chinh ctia 1
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Loi cam on: Coéng trinh duoc hoan hanh vdi sy
tai tro kinh phi ctia Dé tai KC10.20/06-10.
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