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THE IDENTITY OF GLYCOPHYMINE AND GLYCOSMININE: AN ALKALOID OF GLYCOSMIS RRBOREA (R0XR)DC. 
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Abstract - Glycophymine, a new a l k a l o i d  r epo r t ed  f rom Glycosmis pentaphy l la  i s  shown 

t o  be i d e n t i c a l  t o  g lycosminine i s o l a t e d  from t h e  same p l a n t  e a r l i e r .  

Recently, the i s o l a t i o n  o f  a new 4-quinazol inone a l k a l o i d ,  glycophymine, has been c la imed by 

1 Sarkar and Chakraborty f rom the  f lowers of  a rutaceous p l a n t  a l l eged  t o  be Glycosmis pentaphy l la .  

The d iscoverers  of glycophymine assigned s t r u c t u r e  (1) t o  t h e  a l k a l o i d  having a double bond be- 

tween C-2 and N-3 which they  supported by i t s  syn thes is  from t h e  a n i l i d e  of pheny lace t ic  a c i d  and 

e t h y l  carboxamate ( r o u t e  A, Scheme I ) .  

Whi le t he re  i s  no doubt t h a t  t h e  same species of Glvcosmis was i nvo l ved  i n  a l l  the  i n v e s t i -  

1-4 . 
ga t i ons  of t h i s  p l a n t  by t h e  var ious  groups of workers i n  Ca l cu t t a ,  t he re  has been much cont ro -  

versy  over t h e  c o r r e c t  i d e n t i f i c a t i o n  and the  a u t h o r i t y  o f  t h i s  species. I s o l a t i o n  o f  fu roqu ino-  

4 l i n e s ,  ac r i d i ne ,  carbaro les ,  and four 4-quinazol inone a l k a l o i d s  i n c l u d i n g  glycosminine (2) and 

arbor ine3 (A) were repo r t ed  f rom t h i s  p l a n t  which was c la imed by var ious  workers as G. arborea 

4 
correa4,  6. pen taphv l l a  ( r e t z . )  ~ J C . , ~ . ~ ' ~  and G. arborea ( roxb . )  DC . However, we p re fe r  the  

6 
name, G. arborea (Roxb.) DC, based on t h e  l a t e s t  taxonomic work . I n  t h i s  communication, we w ish  

t o  r e p o r t  on t h e  bas i s  o f  chem~ca l  and spec t ra l  evidence t h a t  glycophymine i s  i d e n t i c a l  t o  

g lycosminine and i t  should be represented by (2). 
1 

Glycophymine i s  r epo r t ed  t o  have a mp 254' w h i l e  g lycosminine mel ted  a t  249' which was con- 

f i rmed  by Kametani g. ,1.798 who synthesized t h e  a l k a l o i d  by va r i ous  routes.  Glycophymine was 

repo r t ed  t o  show IR bands ( i n  unspec i f ied  phase) a t  335n, 17n0, 1620, 1613, 1600 and 713cm-l, 

w h i l e  g lycosminine showed IR bands i n  KBr a t  3356, 1676, 1613, 1600 and 713cm-l. Moreover, 

glycophymine was obtained by demethy la t ion  of a rbo r i ne  (2) w i t h  HOAc and HI, wh i le ,  i n  our hands, 

g lycosminine was obtained by dernethylat ion of  a rbo r i ne  hyd roch lo r i de  by heat ing  a t  250' under 

4 vacuum . Also, N-methylat ion of g lycosminine w i t h  Na and CH31 i n  abso lu te  EtOH gave a rbo r i ne  as a 

9 minor p roduc t  . The repo r t ed  UV and MS of glycophymine were i d e n t i c a l  w i t h  those of g lycosminine.  

The ex is tence of 4-quinazol inones i n  d i f f e r e n t  tau tomer ic  forms i s  w e l l  known. However, t h e  r e -  

ported1 i s o l a t i o n  o f  another tau tomer ic  form of d compound f rom t h e  same p l a n t  coupled w i t h  t h e  

g r e a t  many s i m i l a r i t i e s  between glycophymine and glycosminine prompted us t o  i n v e s t i g a t e  t h e i r  
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H 

poss ib le  i d e n t i t y .  Therefore, g lycophmine was synthesized e x a c t l y  f o l l ow ing  t he  procedure of 

1  Sarkar and Chakraborty . I t  was found t o  be i d e n t i c a l  i n  a l l  respects (mp, mmp, superimposible 

1  UV, I R  and H NFlR) t o  glycosminine, synthesized v i a  r ou te  B (Scheme I). The s l i g h t  v a r i a t i o n  i n  

the  I R  data taken i n  d i f f e r e n t  phases of a compound capable of e x i s t i n g  i n  tautomeric forms i s  

no t  u n l i k e l y .  Also, a  d i f fe rence i n  t he  mps between two syn the t i c  samples of t he  same compound 

prepared i n  d i f f e ren t  l abo ra to r i es  i s  no t  an unambiguous evidence of t h e i r  s t r u c t u r a l  d i f fe rence.  

Although an authent ic  sample of  na tu ra l  glycophymine was not  ava i l ab le l n ,  t he  i d e n t i t y  o f  syn the t i c  

glycophymine and syn the t i c  g lycosminine i s  thus establ ished. 
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Al though  b o t h  t h e  t a u t o m e r i c  s t r u c t u r e s  (L) and (3 f o r  g l ycosmin ine  were taken i n t o  cons id -  

e r a t i o n 4 ,  t h e  overwhelming ev idence i n  suppor t  of (2) as t h e  predominent  form cannot  be over looked.  

1 4 The broad one p r o t o n  s i g n a l  a t  10.25 ppm i n  t h e  H NMR spectrum o f  g lycosmin ine  can o n l y  be ex- 

p l a i n e d  i n  terms of an i n t r a m o l e c u l a r l y  hydrogen bonded (-NY ... O=C) p r o t o n  as p o s s i b l e  i n  (2). 
EtOH 

A lso ,  t h e  UV spectrum of g lycosmin ine  [A,,, ( l o g  c ) ,  312(3.57), 303(3.66), 2.65(3.95), and 225 

( 4 . 4 4 ) l  i s  much c l o s e r  t o  t h a t  o f  2-benzyl-3-methyl-4-quinazolinone [($, ( l o g  E), 312 

(3.61 1, 272 (3.55), 269(3.99), and 227(4.49)] than  t h a t  o f  2-benzyl-1-methyl-4-quinazolinone I(>), 
EtOH 

Amax ( l o g  E), 315(3.87), 306(3.94), 277(3.72), 268(3.68), and 227(4.25)19. The p reve lence  of 

t h e  thermodynamical ly  more s t a b l e  g -qu inono id  form (2) r a t h e r  than  (1) f o r  compounds o f  t h i s  

t y p e  was a l s o  confirmed1"12 by e x t e n s i v e  UV, IR. 'H NMR and chemical s tudy.  

Therefore,  i n  v iew o f  i t s  i d e n t i t y  w i t h  g lycosrn in ine,  t h e  name glycophymine shou ld  be 

s t r i c k e n  from t h e  l i t e r a t u r e .  
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