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Plants belonging to the genus 17itex, 
(Yerbenaceae) are said to poqsess 
hormone-like properties (1). An in- 
sect molting hormone, 20-hj-droxj- 
ecdj-sone. m-ac isolated from Vifez. 
ntegapotamica (2). The earlier IT ork 
on V i t e x  ueguiido reported the isola- 
tion of organic acids ( 3 ,  4), glucosides 
(5), essential oils, alkaloids (6-9) and 
flavonoidf (10, 11) from leaveq and 
p-sitosterol and $2-alkanes (12) from 
the seeds of the plant. The leaves of 
the plant n ere reported to produce an 
antiarthritic effect (13). 

In this study tn-o nev  flavonoid 
glycosides \\-ere isolated from the stem 
bark of Vitex fzegutzdo (14). 

EXPERIMESTAL 
P L ~ K T  11 iTERIAL.-The plant was collected 

in April and May,  1977, a t  Jabalpur (Bheda- 
ghat) ,  Rladhya Pradesh, India, and botan- 
ically identified by  the Botany Department 
of the University of Jabalpur. 

EXTRKTION ASD ISOLATIO~ OF THE FLA- 
vosoms.-The air dried s tem bark of T i f e x  
negztndo L. (5  kg) was extracted successively 
with petroleum ether, ethyl acetate, and 
methanol. The  ethyl acetate extract was 
concentrated under reduced pressure and 
subjected to  column chromatography on 
silica gel. The  column was eluted with mix- 
tures of benzene, chloroform, and methanol. 
The fraction eluted with chloroform-meth- 
anol (1:3) gave a mixture of two compounds, 
which, on repeated column chromatography 
on silica gel and elution with ethyl  acetate 
gave compound A (1).  Further  elution of 
the column with ethyl acetate-methanol 
(1:l) gave compound B (3) .  

C o m o u s n  A (1) .-Compound A, when 
crystallized from ethanol gave the following 
analytical da ta ,  mp 285" (dec). I t  gave a 
positive test  for sugar and flavonoids. The 
Y may (KBr)  of compound A showed peaks 
a t  (em-') 3340 (OH) and 2885 (OCH,). It 
did not give a bathochromic shift with AlCl,, 
indicating a substituted 5-OH group. The  
absence of a signal a t  ca 13.0 ppm in the pmr 
spectrum of 1 confirmed the substitution a t  
5-OH. This signal n-as present in the 
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spectrum of 2 (compound 1 after the re- 
moval of rhamnose by acid hydrolysis). 

Anal. calcd for CalH,~Oli ,H,O:  C, 53.23; 
H ,  G.0G. Found: C, 53.14: H, 5.71. 

On acid hydrolysis, 1 yielded (-)-L- 
rhamnose. The pmr spectrum of the ace- 
ta te  of 1 (CDCl,, GO MHz,  TMS internal 
s tandard)  gave ppm 3.85 (s, 9H, 3 s -OCH,), 

phenolic): seven alcoholic acetyl group 
signals appeared betm-een 1.65-2.10 ppm 
indicating the presence of two sugar units. 
The signal for the 2"-O-acety1 group ap- 
peared in the  region of 1.80-1.83 ppm (15-16). 
The other signals were a t  1.1 ppm (d ,  3H, 
J = 6 . 5  Hz,  C-Ne of rhamnose moiety), and 
6.38 (s, IH ,  H-3). On acid hydrolysis the 
rhamnose moiety was completely removed, 
and the acetate 12al of the  resulting. com- 

3.80 (s, 3H, -OCHa), 2.40 (s, 3H, -COCH,, 

pound (2) showed signals a t  (CDC13, TMS 
internal s tandard)  ppm 3.85 (s, 9H, 3 s 

-COCH,, phenolic), 7.0 (s, 2H, C-2', C-SI), 
6.3 (s, 1H. H-3). Four alcoholic acetyl 

-OCHz), 3.80 (s,, 3H, -OCHs), 2.39 (s, 3H, 

protons appeared a t  1.65-2.10 ppm indicLt- 
ing tha t  one glucosyl unit was still present 
in the compound. Five sugar protons ap- 
peared in the  region of 4.8-5.2 ppm. 

No sugar was released, even on prolonged 
boiling with acid, from compound (2) which 
confirmed the presence of a C-glycoside. 
Reductive cleavage of compound (2) with 
hydroiodic acid and phenol gave trimethoxy 
wogonin as confirmed by comparison of 
spectral shifts. Oxidation of (2) with FeC1, 
(17) gave D ( + )  glucose. The  uv spectral 
shift studies showed tha t  in (2) the  5-OH 
and 7-OH were free. The  compound (2), 
after removal of rhamnose, gave a batho- 
chromic shift with AlC1, and CH3COOiYa. 
Glycosylation of the flavone caused a hypso- 
chromic shift of 10 nm, which also confirmed 
a free &OH. 

CovPousD B.-The green colored com- 
pound B (3) had a mp 226-7" (dec). I t  
showed a typical flavone carbonyl peak a t  
1645 cm-1 and an intense ester peak a t  1740 
cm-1 in the ir  spectrum. I t  gave a bluish 
green color with alcoholic AlCl,. It gave an 
uv absorption nm (log e) Xmax (EtOH),  285 
(4.3),  340 (4.1): +A1Cla, 287, 354. On acid 
hydrolysis, compound B gave glucose and 
the aglycone. The  aglycone n-as identified 
as acerosin by  comparison with an authentic 
sample (5,7,3'-trihydroxy 6,8,4'-trimethoxy 
flavone), the mixed mp gave no depression 
241-42", and by spectral studies. Acerosin 
gave a pink color with Mg-HCl, and a green 
color with alcoholic AICII. The  Gibb 's  
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test m-as positive,, and the gossypetone re- 
action was negative. On the addition of 
aqueous Sa,CO,,  the color changed from 
green t o  yellom-. The uv absorption of the 
aglycone nni i h g  E )  A niax (EtOH'i, 280 
(4.151,315 (4.18,: +AlCl:: 300,360: t S a 0 . h  
285. 3 2 5 ;  f S a O A c  THZBO:. 285, 330: 
vmax ( I iBr)  3500, 1865, 1014, l X ,  15i0, 
1490, 1462, 1424, 1388: 1352: 1300 ish),  
1278, 1220, 1192, 1140, 1113, 1058, 1019, COS, 
S i ; ,  850,828, i28, 782,  iX, 732 cni-1. Par t ia l  
nieth~-lation of the aglycone gave 5-U-des- 
methyl nohiletin. The mixtiire nip 145' 

gqSaponiiication of compound B with 1'; 
KOH gave a comooiind d i i c h  m s  identified 

ve no depression. 

as acecrosin-5-O:glncoside, mp 260' idee). 
.Inal. Calcd for C,,H,,O::: C.  50.00: H, 

5.0i. Found. C, 50 40: H, 5 4 i .  

DISCTISSIOS 
The poqitive test for sugar and 

flavonoid 4ion ed that compound A is 
a flavonoid glycoFide. The absence of 
a signal at  about 13.0 ppni in the pmr 
spectrum of 1 confirmed tlie substitu- 
tion at  5-OH. The signal u-as present 
in the spectrum of 2. The pmr spec- 

in the compound. S o  sugar \\-as 
released. el-en on prolonged boiling 
with acid, from compound 2 itlie 
compound left after removal of rha- 
mnose by acid hydrolj 
compound is a C-glyco.side. Reduc- 
tive cleavage of conipound 2 afforded 
triniethosj- TI-ogonin, and FeC13 osida- 
tion gave D(+)  glucose. , k i d  hy- 
dryolj-sis released rhamnose ; hence, 
the 5-OH  ma suh.stituted bj- rha- 
mnose, and the C-glj-coside released 
glucose. Thus conipound -4 (1) is 
6-C-glucosj-1-5-0-rhaninopyranosj-1 tri- 
methosj- 11-ogonin. 

In the case of compound B an  in- 
tense peak at  1740 cni-' indicated the 
presence of an ester group, Jt-liicli n-as 
confirmed by saponification. Saponi- 
fication of compound B gave acerosin- 
5-0-glucoside. From the above ob- 
servations, compound B was con- 

H 

( I )  
(FIGURE 1 I 

t rum of acetylated C-glycosylflavonoid 
showed a signal for the 2"-0-acetyl 
group a t  1.80-1.83 ppm, which is 
characteristic feature of 6-C-glucosj-1- 
flavonoids (15-16). 

The rhamnose moiety \vas coni- 
pletely removed by acid hydrolysis, 
and the pmr spectrum of 2a indicated 
that one glucose unit \vas still present 

sidered to be acerosin-5-0-glucoside- 
monoacetate. The position of the 
acetyl group on the glucose was found 
to be a t  C-6 as follows: Acetylation 
of one hydroxyl at C-2, C-3 or C-4 
of tlie glucose in the nrnr one proton 
shifted down field by 1.0-1.2 ppm, 
n-hereas substitution a t  C-6 shifted 
two protons down field by 0.5 ppni. 
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OCH, 3 
0 

In  the case of the pmr spectrum of the 
acetate of compound B (a), tn-o pro- 
tons were shifted from 3.7 to  4.2 ppm, 
hence the compound B has the struc- 
ture (3). 
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