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Abs t rac t  - Chromatography of an e t h y l  a c e t a t e  extract of d e f a t t e d  Ptero- - 
Marsupium Roxb. (Leguminosae) heartwood over s i l i c a  g e l  a f fo rded  

marsupsin (1) which was c h a r a c t e r i z e d  as a new 2-hydroxy-2-benzyl-3cZH)- 

benzofuranone by a cons idera t ion  of p h y s i e o c h a i c a l  d a t a  and conversion t o  

r r i aee ty lmareups in  (2) and tfrimethylmarsupsin ( te tramethylmaesopsin)  w. 

Pte rocarpus  mrsup ium Roxb. (Legminosae) ,  a l s o  h o w  as Indian Kino Tree or B i j a  Sar, is a l a r g e  
1 

t r e e  common t o  mixed decidvous f o r e s t s  of c e n t r a l  and pen insv la r  I n d i a  . Extracts of t h e  l e a v e s ,  

f lowers  and gum of t h i s  tree have been used medic ina l ly  i n  t h e  t r ea tment  of d i a r r h e a ,  toothache,  

f e v e r ,  and u r i n a r y  t r a c t  and sk in  i n f e c t i o n s  whi le  extracts of r h e  b a r k  have long been regarded as 

useful i n  t h e  therapy of d i a b e f e ~ . " ~  Prerocarpua Marsupium hearewood (2 .5  kg) was defac ted  

with petroleum e t h e r  (60-80'C) and t h e  d e f a r t e d  marc extracted w i t h  e t h y l  a c e t a t e .  The e t h y l  

a c e t a t e  e x t r a c t  was concen t ra ted  and cooled t o  a f f o r d  a p r e c i p i t a t e  which was f i l t e r e d  and t h e  

f i l t r a t e  chromatographed over s i l i c a  g e l .  E lu t ion  wi th  benzene followed by benzene-ethyl acetate 

mixtures  (19:1,9:1) a f fo rded  v a r i o u s  f r a c t i o n s  c u r r e n t l y  under s tudy ,  whi le  e l u t i o n  wi th  benzene- 
26 

e t h y l  acetate (3 : l )  a f fo rded  marsupsin Q,) (150 mg) as whi te  need les ;  mp 193-195•‹,1elD -4' ( c  0.5, 

Meon): uv A !&?' nm (log E) 212(4.25), 223(4.24) and 292(4.19), wi th  a bathochromic s h i f t  on 
KBr 

a d d i t i o n  of 0.1N NaOH to 212(4.28), 227(sh)(4.14), 245(3.80), 291(sh) (3.70) and 328(4.41); i r  v max 
-1 

cm 3440, 3380, 1680 and 1600. The nmr spectrum (60 ma, CDCl -CD OD(5:1), IFIS, 6 i n  ppm) 
3 3 

i n d i c a t e d  t h e  p resence  of one h e n r y l i c  methylene group a t  3.10(28,8), one aromatic  methoxy group 

a t  3.78(3H,s), t w o  meta coupled a romat ic  p ro tons  st 5.87(1H,d,J-?Hz) and 5.91(1H,d,J-2Hz), and 
+ 

one A B aromatic  system a t  6.60(2H,d,J=9k) and 7,05(2H,d,J-9Hz). The ms showed M a t  mlz 302 
2 2 

(1%) f o r  C16H1406 wi th  o t h e r  s i g n i f i c a n t  fragment i o n s  a t  mlz 301(1), 2 8 4 0 ) .  274(1), 195(38) ,  

167(100), 152(9) ,  134(4) ,  124(9) and 107(41). A cons idera t ion  of t h e  s p e c t r a l  d a t a  suggested 

t h a t  marsupsin was a 2 - b e n r y l - 2 , 4 , 6 , 4 ' - t e t r a o x y g e n a t e d - 3 ( 2 H ) - e  con ta in ing  one 

phenolic  hydroxy group and one a romat ic  methoxy grovp i n  r i n g  A, one a l c o h o l i c  hydroxy group 



in r i n g  B and one phenol ic  hydrory group i n  r i n g  C. 3-6 A c o n s i d e r a t i o n  of  t h e  mass s p e c t r a l  
7 

fragment i o n s  ar mlr 195 (38%)(_a), 167(100) (5-CO) and 107(41)(;) f u r t h e r  supported t h i s  hypo thes i s .  

Treatment of marsupsin w i t h  e t h e r e a l  diazomethane a f fo rded  t r imethylmarsupsin(2)  as an o i l  (which 
MeOH 

r e s i s t e d  a l l  a t t empts  a t  c r y s t a l l i z a t i o n ) ,  uv A max nm ( log  E) 223(4.14), 292(4.09) and 360(sh)  
KBr -1 

(2.63) w i t h  no bethochromic s h i f t  on a d d i t i o n  of 0.1N NaOH; i r  v max (nea t )  cm 2940, 2850, 1710 

and 1620. The nmr spectrum (60 MHZ, C D C ~ ~ ,  ms, 6 i n  ppm) i n d i c a t e d  t h e  p resence  of one benzy l i c  

methylene group a t  3 ,11(2H,s) ,  one d i p h a t i c  methony group a t  3.27(3H.s), t h r e e  a romat ic  methoxy 

groups a t  3.72(3H,s) and 3.84(6H,s), two meta "oupled a romat ie  p ro tons  a t  5.90(1H,d,J-2Hz) and 

6.05(1H,d.J-2Hz) and one A B a romat ic  system at 6.72(2H,d,J-8Hz) and 7.17(2H,d,J=8Hz). The ms 
+ 2 2 

showed M a t  mlr 344 (10%) w i t h  o t h e r  s i g n i f i c a n t  fragment i o n s  at 3 2 9 ( l ) ,  313(1), 237(4), 

223(100), 209(2) ,  195(3) ,  180(11) ,  167(5) ,149(14)  and 121(58) .  The l a c k  of a bathoehromic s h i f t  

i n  a l k a l i  i n  t h e  uv spectrum coupled w i r h  t h e  a d d i t i o n  of one a l i p h a t i c  and two a romat ic  methoxy 
+ 

groups i n  t h e  nmr spectrum and t h e  a d d i t i o n  of 42 m u  (3x14 am) i n  t h e  M of  t r imethylmarsvpsin 

i n d i c a t e d  t h a t  marsupsin con ta ined  two pheno l i e  and one a l c o h o l i c  Bydroxy groups. (The a l c o h o l i c  

hydroxy group at C-2 of 2-hydroxy-2-benzyl-3(2~-beeeefffafffff has been s u c c e s s f u l l y  methylared 

wi rh  diazomethane 4 s 9 ) .  The s i g n i f i c a n t  fragment i o n s  a t  mlz 223(Q and 1 2 1 ( 3  f u r t h e r  supported 
7 

t h i s  hypothesis .  F i n a l l y ,  a d i r e c t  eomparsion (qmr) of te t ramethylmaesopsin (1) and t r ime thy l -  
8 

marsupsin showed them t o  be i d e n t i c a l  confirming t h e  s k e l e t a l  s t r u c t u r e  and p o s i t i o n s  of onygena- 

t i m  of marsupsin. Furthermore, t h e  fragment ions  a t  mlr 107(&) and l Z l ( 9  in t h e  ms of 

marsupsin and t r imethylmarsupsin,  r e s p e c t i v e l y ,  confirmed t h e  presence of a pheno l i c  group a t  
7 

C-4' i n  r i n g  C of  marsupsin. I n  a d d i t i o n ,  t h e  p resence  of  an a l i p h a r i c  me thow s i g n a l  

(63.27) i n  t h e  nmr spectrum of t r imethylmarsupsin f u r t h e r  confirmed t h e  p resence  of an a l i p h a t i c  

hydroxy g r m p  at C-2 i n  r i n g  B of  marsupsin. Remaining to be determined was t h e  p o s i t i o n  of 

t h e  second pheno l i c  group which must b e  a t  e i t h e r  C-4 o r  C-6 i n  r i n g  A. 

Treatment of marsupsin w i t h  a c e t i c  anhydride and anhydrous s o d i m  acerare a f fo rded  marsupsin 
MeOH 

t r i a e e r a r e  (2) as an  o i l ;  uv. h max w ( log  E) 218C3.95). 280C3.80) and 325(sh)(3.33)  w i t h  a 
KBr 

bathoehromic s h i f t  on a d d i t i o n  of 0.1N NaOH t o  219(4.07), 241(3.96) and 319(4.08); ir v max 

(nea t )  or1 2930, 2850, 1765 (pheno l i c  a c e t a t e ) ,  1735 ( a l i p h a t i c  a e e t a t e )  1720 and 1605. The nmr 

spectrum (600 MHz, CDC13, TMS, 6 i n  ppm) i n d i c a t e d  t h e  p resence  of one a l i p h a t i c  acecate group at 

2.10(3H,s), two a romat ic  a c e t a t e  groups a t  2.27C3H.s) and 2.30(38,8) ,  one geminal coupled 

benzy l i c  merhylene group a t  3.07(1H,d,J-14Hz) and 3.27(1H,d,J-14Hz), one a romat ic  merhoxy 

group a t  3.89(3H,s) ,  two meta coupled a romat ic  p ro tons  a t  6.23(lH,d,J=2Hz) and 6,39(1H,d,J=ZHz) 

and one A B a romat ic  system a t  6.97(2H,d,J=8.5Hz) and 7.27(2H,d,J-8.5Hz). The ms showed 
+ 2 2 

M a t  mlz 428 (4%) f o r  C X 0 and o t h e r  e i g n i f i e a n t  fragment i o n s  a t  mlz 385 (11, 368(6) ,  326(15) ,  
22 20  9 

2 8 4 0 ) .  237(8) ,  209(26) ,  195(33) ,167(88) ,  149(9) ,  108(12) and 107(100). The ir s p e c t r a l  bands 

a t  1765 em-' and 1735 cm-l p l u s  t h e  aromaric  and a l i p h a t i c  a c e t a t e  s i g n a l s  i n  t h e  nmr specrrvm 
+ 

and t h e  i n c r e a s e  of  126 amu (3x42 am") i n  t h e  M of  t r i a e e t y l m a r s u p s i n  over marsupsin f u r t h e r  

confirmed t h e  d i p h e n o l i c ,  monoalcaholie c h a r a c t e r  of marsupsin. There was a downfield s h i f t  of 
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both of the meta coupled aromatic protons on zing A, from 65.87 and 65.91 in marsupsin to 66.23 

and 66.39 in triaeerylmarsupsin which mggested chat the phenolic hydroxy group should be located 

a t  C-6, since if it were located at C-4, a somewhat lesser downfield shift of the aromatic proton 

at C-7 would be enpeered. Most significant, however, was the absence of a bathochromic shift 

in the uv spectrum of marsupsin upon addition of AlCl confirming the absence of a C-4 hydroxy 
3 

grovp which is lmown to chelate in a 3-keto-4-hydroxy system. Finally, the Gibbs rest was 
12 

also negative indicating a subatitured para position to the phenol. Hence, marevpsin may be 
13 

characterized as 2 . 6 - d i h y d r o x y - 2 - ( p - h y d r o . y b e n z y l ) - 4 - m e t h - 3 2 ) - b e z o f r o n e  , a new member 

of the 2-hydroxy-2-benzyl-3(2H)-benzofuranone class. Other members of this elass include 

alphitonin (2,4,6-trihydroxy-Z-(3',4'-dihydroxybenzyl)-3(ZH)-benzofuraa~ne) from Alphitonia 

(~hairmaceadl~, maesapsin (2,4,6-rrihydro;ry-2-(4'-hydroxybenzyl)-3C2~-beneofuranone) from 

Maesopsis (Rhaomaeeae) 15'16 and Phyllogeiton zeyheri (~e~urninosae)~, nigrescin (2,6,7- 

trihydroxy-Z-(3',4'-dihydroxybenzyl)-3(2~-h~zofuranone) from niprescens (Leguminosae), 
4 

2 , 6 - d i h y d r o x y - 2 - ( 3 ' - h y d r o x y , 4 ' - m e t h ~ ~ y ) - 3 2 - b e o f u e  from Schinopsis and 5. 
17 

lorentzii (Anacardiaceae) and 2,6-dihydroxy-2-(3',4'-dihydroxybenzyl)-3(2Y)-benrofuranone from 
7 

Trachylobivm verrucoeum (Leguminosae) and both Schinopsis and 2. lorenrzii 
17 

(Anacardiaceae) . This is the first reported isolation of a 2-hydroxy-Z-benryl-3(2~)-bennofuranone 

from the genus Preracarpua, although pterocarpans,18 isotlavones,18 deoxybenzoins,18 Z - ~ h ~ ~ y l -  
18 

chromans , stilbenes,18 benzofurans,18 chalcone~~~ and dihydrochalconesZO have been reported in 

various Pterocar~us species. The biosynthesis of marsupsin, like other Z-hydroxy-Z-benzyl-3(2Y)- 

benzofuranones, apparently proceeds through the eyclirarion of the corresponding intermediate 

a-hydroxychaleone kero-isomer to afford a five-membered heterocyclic ring with remarkable 
21 

stability . Finally, the phenolic and flavonoidsl natvre of marsupsin may explain the folkloric 

use of extracts of the plant in variovs infections. 22 
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