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Abstract-Eleven anthraquinones have been isolated from the root bark of Ventilago calyculata of which xanthorin-5- 
methyl ether and 2-hydroxyislandicin are new natural products. Eight anthraquinones have been isolated from the root 
bark of V. maderaspatana. 

- 

INTRODUCTION 

Ventilago maderaspatana was first examined chemically 
by Perkin and Hummel [l] who reported the presence of 
emodin-6-methyl ether (physcion). Later, investigations 
on V. uiminalis [2], V. maderaspatana [3] and V. caly- 
cukzta [4] revealed the presence of five new anthra- 
quinones. In the present work further anthraquinones 
have been isolated from V. calyculata Tul. and V. 
maderaspatana Gaertn. 

Ventilago calyculata [5] is a large evergreen climber 
found throughout the hotter parts of India. The seeds [6] 
and stem bark [4] were investigated recently. The present 
paper reports the isolation and identification of two new 
(and nine known) anthraquinones from the acetone 
extract of the root bark of V. calyculata. 

RESULTS AND DISCUSSION 

By extraction of the root bark of V. calyculata with 
acetone followed by extensive column chromatography 
and preparative TLC eleven anthraquinones were iso- 
lated. Of these, islandicin (l), chrysophanol (2), and its 8- 
methyl ether (3) emodin (4), physcion (5), emodin-6,8- 
dimethyl ether (6) xanthorin (7), calyculatone (9) and 4,5- 
dihydroxynordigitolutein (10) are known, and xanthorin- 
5-methyl ether (8) and 2-hydroxyislandicin (11) are new. 

Compound 8, Ci7Hi406, forms a dimethyl ether and 
shows J.,,,,,, 440nm and vco 1635 and 1685cm-’ [7] 
indicative of a 1,8-dihydroxyanthraquinone structure. 
From the ‘H NMR spectrum, 8 contains a methyl group, 
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tially demethylated product shows only one carbonyl % 0 H 
absorption at 1605 cm- 1 indicating that a methoxyl 
group in an a-position had undergone demethylation. As 
this product was identified as xanthorin (7), it follows that 

II 

the new pigment must be xanthorin-5-methyl ether (8). 
Direct comparison with a synthetic sample of xanthorin- The single carbonyl band at 1600 cm- 1 in its IR spectrum 
5-methyl ether [8] confirmed the assigned structure. shows that the remaining three hydroxyls are in a- 

Compound 11, C, SH1,O,, forms a tetra-acetate and a positions, which is consistent with the visible absorption 
tetramethyl ether. It is soluble in aqueous sodium car- at &X+x 464 sh, 490 and 525 nm. Its ‘H NMR spectrum 
bonate suggesting the presence of a P-hydroxyl group. provides evidence for the presence of a methyl group, a /.I- 

:I Ilo, 
e 

two methoxyl groups and two peri-hydroxyl groups, an 
isolated aromatic proton (66.70) and two meta-coupled 
protons (7.04 and 7.59). The IR spectrum of the par- 
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hydroxy l  g roup ,  th ree  peri-hydroxyl  g r o u p s  a n d  a n  
a r o m a t i c  A B C  system. F r o m  the  da t a  it a p p e a r s  tha t  the  
q u i n o n e  is e i the r  4 , 5 - d i h y d r o x y n o r d i g i t o l u t e i n  (10) or  the  
i somer  11. By direct  c o m p a r i s o n ,  these  two  c o m p o u n d s  
s h o w  on ly  a very smal l  d i f ference in the i r  R c values  on  
T L C  [si l ica ge l /4  ~o ( C O O H ) z ]  bu t  a s ignif icant  difference 
is seen in a lka l ine  so lu t ion  where  this  new p i g m e n t  shows  

MeOH/OH- 52 5 a n d  552 n m  c o m p a r e d  to 527 a n d  565 n m  
m a x  

for  10. F r o m  these  o b s e r v a t i o n s  it is c lear  t ha t  the  new 
q u i n o n e  has  s t ruc tu re  1 I. Th i s  was  c o n f i r m e d  by reduc ing  
the  q u i n o n e  wi th  Z n  H O A c  fo l lowed by t r e a t m e n t  wi th  
HCI  to e l imina te  the  el-hydroxyl  g r o u p  [9] .  T h e  p r o d u c t  
o b t a i n e d  was ident i f ied  as i s landic in  (1). 

T h e  a c e t o n e  ext rac t  o f  the  roo t  b a r k  o f  V. maderas- 
patana was s imilar ly  w o r k e d  up  us ing  extens ive  c o l u m n  
c h r o m a t o g r a p h y  a n d  p repa ra t i ve  T L C  to give e ight  
a n t h r a q u i n o n e s .  V e n t i n o n e - A  a n d  -B, c h r y s o p h a n o l  (2) 
a n d  physc ion  (5) were  r e p o r t e d  ear l ier  [3] .  I s land ic in  (1), 
e m o d i n  (4), x a n t h o r i n  (7) a n d  x a n t h o r i n - 5 - m e t h y l  e the r  
(8) were  the  o t h e r  a n t h r a q u i n o n e s  present .  

E X P E R I M E N T A L  

H N MR spectra were run at 220 MHz in CDCI 3 with TMS as 
int. standard unless otherwise stated. Silica gel G, silica gel 
(100-200 mesh) (Acme, India) were used for TLC and CC, 
respectively, All the known quinones were identified by direct 
comparison (TLC, UV, IR, ~H NMR and MS) with authentic 
samples, except quinone 6 which was not compared by TLC. 

Isolation of  the constituents ofVentilago calyculata. The plant 
material was collected from Kondapalli forest (Andhra Pradesh, 
India) in June 1981 and identified by Dr. P. S. Prakasa Rao, 
Botany Department,  Nagarjuna University. Shade-dried, pow- 
dered root bark (2.1 kg) was extracted with Me2CO continuously 
in a Soxhlet extractor (12 syphonings). Part of the extract (50 g) 
was chromatographed on silica gel (300g). Elution (100ml 
fractions) was performed with C~H 6 (fractions 1 82); 
C6H0-EtOAc (9:1) (fractions 83-114); C6H 6 EtOAc (4:1) (frac- 
tions 115 148). Initial fractions contained waxy material. 
Fractions 10-14 on crystallization from C6H 6 afforded islandicin 
(1), dark red plates, mp 217 ~ (lit, [10] 218)  (14 mg). Fractious 
15-23 were rechromatographed (CC; C6H6 petrol, 1:1 t to give 
chrysophanol (2), yellow needles (from C6H6-petrol), mp 195 ° 
(lit. [2] 195 196 °) (8 mg); physcion (5), orange-yellow plates 
(from MeOH), mp 205 ° (lit. [11] 206-20T) (220 mg). Fractions 
24-56 were purified by CC (C6H6) and like fractions subjected to 
prep. TLC (C6H6) to give xanthorin (7), red needles (from C6H6), 
mp 250 ° (lit. [12] 250-251)  (18 rag); chrysophanol-8-methyl 
ether (3), orange needles (from MeOH), mp 197' (fit. [13] 
202-204 °, [14] 198 :', [15] 197) (14  rag); and xanthorin-5-methyl 
ether (8), orange needles (from C6H6) mp 252' (lit. [8] 252 25Y ~) 
(14 mg), 2 t ~  °Iq nm (log e): 230 (4.48), 257 (4.32), 295 (4.01), 440 
(4.02); "CHCI~cm-~: 1635, 1685, 3500; ~H NMR: 62.43 (3H, s, 

m a x  

Me), 3.90 (3H, s, OMe), 3.96 (3H, s, OMe), 6.70 (1H, s, H-7), 7.04 
(1H, s (br), H-2), 7.59 (1H, s (br), H-4), 12.05 (1H, s, peri-OH), 
12.95 (1H, s, peri-OH); MS (Found: M ~' 314.0787. C17H140 6 
requires: M 314.0790) m/z (rel. int.): 314 (100), 299 (79), 297 (62), 
296 (52), 286 (58), 285 (82), 284 (46), 271 (67), 269 (50), 258 (21), 
230 (18); dimethyl ether (M%SO4, K2CO 3 in Me2CO), yellow 
needles (from CoH0-petrol}, mp 180 (tit. [12] 185- 186'~); MS 
(Found: M + 342.1100. C~9H~806 requires: M 342.1103), m/z 
(rel. int.): 342 (100), 327 (96), 325 (82), 314 (33), 313 (54), 311 (45), 
310 (48); partial demethylation of 8 (5 mg) (80'~,, H2SO,~, 2 ml for 
90 min at 100 °) gave xanthorin (7, 3 rag), mp 249.  Fractions 
57 96 were subjected to CC (C6H6) and the fractions containing 
6 purified by repeated crystallization from C6H6-petrol to give 

emodin-6,8-dimethyl ether (6), orange needles, mp 213-214 ~ (lit. 
[16] 211-213,  [17] 213 214-), (28 mg); acetate (Ac:O- pyridine) 
yellow needles (from petrol), mp 20Y ~ (lito [16] 204-206°); 6 
(10mg) on demethylation (HBr HOAc, reflux, 24hr.) gave 
emodin 4 (6 mg); partial demethylation of 6 (8 rag) (80 !~,, H:SO4, 
3 ml, 90 min at 100 ~) gave physcion (5) (5 mg). Fractions contain- 
ing 9, 10 and 11 were once again subjected to CC [silica gel 
impregnated with 21~,i (COOH)2, C6H6], and the partially 
separated mixture on prep. TLC [silica gel impregnated with 4 % 
(COOH) z, C6H6] gave calyculatone (9), red crystals (from 
MeOH), mp 2 5 0  (lit. [4] 249 250 ~) (9 rag); tetramethyl ether 
(Me2SO 4, KzCO 3 in Me2CO ), yellow needles (from petrol), mp 
14& (lit. [4] 145-146); 4,5-dihydroxynordigitolutein (10), dark 
red crystals (from MeOH), mp 222': (lit. [18] 22t-2224) (22 mg); 
2-hydroxyislandicin (11), bright red crystals (from MeOH), mp 
233  (18 mg) (Found: C, 62.86; H, 3.54. C15H~oO 6 requires: C, 

o ~. " MeOH 62.94; H, 3.52 ,'o~, "~max nm (log e): 256 (4.46), 274 (4.21), 293 sh 
(4.08), 350 (3.80), 464sh (4.05), 490 (3.98), 525 (3.86); 

MeOH/OH CHCI 3 ̂ -- 1. 2 max nm 225, 290, 350 sh, 490 sh, 515, 551; v max " cm . 
1600, 3450; 1H NMR: 6 (DMSO-d6) 2.03 (3H, s, Me), 3.34 (IH, s 
(br), fl-OH), 7.23 (1 H, d, J ~ 8 Hz, H-7), 7.58 (1H, d, J ~ 8 Hz, H- 
5), 7.71 (IH, t, J ~ 8 Hz, H-6) 11.88 and 12.04 (each 1H, s (br), 
peri-OH), 13.82 (1H, s, peri-OH); MS m/z (rel. int.): 286 (100), 258 
(14), 240 (18), 230 (4), 202 (3); tetramethyl ether (Me2SO,,, K2CO 3 
in Me2CO ) yellow needles (from petrol) mp 150; v maxKBr cm -1.. 
1675; ~H NMR: 62.28 (3H, s, Me) 3.92 (3H, s, OMe), 3.97 (3H, s, 
OMe), 4.01 (6H, s, 2 × OMe), 7.23 (1H, d, J ~ 8 Hz, H-7), 7.62 
(1H, t, d ~ 8 Hz, H-6), 7.75 (IH, d, J ~  8 Hz, H-5); MS (Found: 
M + 342.1094. C19H180 6 requires: M 342.1103), m/z (rel. int.): 
342 (100), 327 (41), 325 (28), 314 (6), 313 (5), 286 (6), 285 (5); tetra- 
acetate (AczO-pyridine) yellow microcrystals (from 
C6H6-petrol), mp 243,  ~H NMR (DMSO-d6): 6 2.14 (3H, s, Me), 
2.38 (3H, s, OAc), 2.42 (3H, s, OAc), 2.44 (6H, s, 2 x OAc), 7.61 
(1H, d, d ~ 8 Hz, H-7), 7.91 (1H, t, d ~ 8 Hz, H-6), 8.02 (1H, d, J 

8 Hz, H-5); MS m/z (rel. int.): 454 (5), 412 (36), 371 (80), 370 
(100), 329 (81), 328 (100), 287 (100), 286 (100), 257 (76); to a soln of 
I1 (5 rag) in HOAc (2 ml), Zn dust l l00mg) was added. The 
mixture was stirred under N2 until the red colour disappeared, 
filtered directly into conc. HCI (4 ml), and refluxed lbr 30 min. 
The soln was poured into cold H20,  extracted with CHC13, and 
the extract was washed with H20  and dried (Na2SO4). TLC 
(C6H6) showed a red spot and a small amount of unreacted 
compound 11. The latter was removed by passage through a 
short silica gel column (4 g) to give the product in pure form 
which was identified as islandicin (1). Fractions 97-t12 were 
subjected to CC (C6H6-EtOAc, 9:1). Crystallization of the 
respective fractions gave emodin (4) as orange needles (from 
MeOH), mp 257 (lit. [12] 255-256). 
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