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Candharwrine III i s  a new qua temmy  ozobenayLisopuino2inim aZ!aZoid found i n  

bnluchis tmica  Ahrendt IBerberidnceael, as we22 as i n  1 7 l n l i c t m  = Engetm. G r a y  

IRonuncutaceoel. I t 8  synthesis fran dihydmbenayt i soquiwt ine  4 h e  been achieved. .The on2y 

known ~ t u m 2 2 y  occu~ring ctoee m l o g  of g d h a M m i n e  is N~methyLpapavemLdine (0. 

Berber i s  b a l u e h i a t a n l c a  Ahrendr (Becberidsceae) ,  n a t i v e  t o  P s k i a t a n ,  h a s  proven a r i c h  

repository of novel  t e r t i a r y  i s o q u i n o l i n e  i l lka lo ids  i n c l u d i n g  t h e  proeporphine-beneyli8oquinoline 

pak ia t snsmine ,3  t h e  sporphine-benzylisoquinoline p a k i ~ t a n i n e , ~ ' ~  and the  i aoqu ino lone-benry l i so -  

q u i n o l i n e  b a l ~ e h i s t e n a m i n e . ~  P r e s e n t l y ,  l n v e a t i g s t i o n  of the  p o l a r  qua te rnary  i l l l a l a i d  f r a c t i o n  

from 1 5  kg  of d r i e d  p l a n t  m a t e r i a l  has y i e l d e d  17 mg of  the  new smorphous and o p t i c e l l y  i n a c t i v e  

oxobenry l l soqu ino l ine  a l k a l o i d  gandharamine c) c h l o r i d e ,  C H 0 NC1, hEtoH 255, 316 and 365 nm 19 18  4 MX 
E tOH 

( l o g  c 4.07,  3.65 end 3 .73) ,  A m i n  278 and 335 nm ( log r 3.43 and 3.62), A : i p , H +  253 and 313 nm 

( l o g  E 3.98 and 3.72) ,  A m i n  EtOH'KC 273 nm ( log  E 3.96). The a l k a l o i d  i s  pheno l ic  s i n c e  t h e  uv spec-  

trum i n  base shows a barhachromic s h i f t ,  A:::'~~- 253, 323ah end 365 nm ( log  r 4.09,  3.63 and 

~ t o n . 0 ~ -  
3.89) .  A m i n  278 nm ( log  c 3.43) .  

Zhe nmr spectrum i n  mA-d i n c l u d e s  t h r e e  a i n g l e r s  a t  63 .96 ,  4.27 end 4.32, which can be 

a s s i g n e d  t o  one N-methylimino and two a romat ic  methoxyl groups,  r e s p e c t i v e l y .  H-3 and H-4 appear  

as s d o u b l e t  o f  d o u b l e t s  a t 6 8 . 2 9  end 8.34 (J - 6.8 Hz), v h i l e  t h e  remaining s i x  e romsr ic  p ro tons  

are represen ted  by a broad s i n g l e t  c e n t e r e d  e t 6 7 . 2 1  end a s h a r p  s i n g l e t  a t  7.63. The mess spec-  

trum e x h i b i t s  peaks m/e 324 (M', ClgH18N04) (1 .6 ) ,  323 (M - 1)' (7 .4) ,  and 44 (100). 

Sodium borohydride i n  methanol r e d u c t i o n  o f  gendhsramine c h l o r i d e  s t  room temperature over- 

n i g h t  a f fo rded  the  amorphous d i e s t e r e o m e r i e  a l c o h o l s  2s and &, C19H2304N, i n  s 1:) r a t i o .  The . 
+ mese s p e c t r e  o f  both s l c o h o l s  show an (M - H20) peek mle 311, end s bsae peek m/e 206. The 

r e s p e c t i v e  nmr s p e c t r a  i n  CDCI) have been sunnnarized i n  enpresa ions  & a n d  2. 

A c e t ~ l a t i o n  o f  the  major a l c o h o l  wi th  a c e t i c  anhydr ide  i n  p y r i d i n e  o v e r n i g h t  f u r n i s h e d  

d i s c e t a r e  2, C23H2706N. Zhe CDC13 nmr downfield s h i f t  of t h e  r i n g  C pro tons  o f  2 r e l a t i v e  t o  



those of alcohol g l o ae t e s  the phenolic group of gsndharsmine (I) a t  C-4' r a t h e r  than i n  r i ng  A. 

me s t r u c t ~ r ~ 1 , a s s i g n m e n t  f o r  gendharamine was confirmed by i t s  syn the s i s  f r o m t h e  known 

dihyd~~benzylisoquinoline.~.~ h i d e t i o n  of a n  e thano l i c  so lu t i on  of t h i s  imine by bubbling s 

stream,of a i r  f o r  three  days7 provided s 24% yie ld  of the  imino ketone 5, Cl8Hl7O4N. mp 142-144' 

CHC13 
C (CH2C12). vmax 1600, 1660 and 3450 which was dehydrogenated us ing  W/C i n  re f luxing  

CHC13 1660 end 1690 xylene overnight  t o  f u rn i sh  smorphous'benzylisoquinoline 6 (66%), CI8Hl5O4N, umax 

cm-'.' N-Hethylation of 6 w i t h , m e t ~ y l  iodide i n  r e f l ux ing  a c e t o n i t r i l e  overnight  a f forded  yellow 

needle! p f  gandhsramine (1) iod ide ,  752, ClgH1804NI, mp 185-186' C (methanol-ether).' Conversion 

t o  the  amorphous c h l o ~ i d e  e a l t  was achieved by passing s so lu t i on  of the  iodide  i n  1 : l  methanol- 

acetone through an Amberlite CG-400 chlor ide  anion exchange column. Zhe chlor ide  s a l t  proved t o  

be i den t i c a l  with gandharamine ch l a r i de  obtained from the  p lan t  i s o l a t i o n  sequence. 



In  some e a r l y  i s o l a t i o n  work i n  our labora tory  ca r r i ed  out  i n  the 1 9 6 0 ' s . ~ ~  a quaternary 

a lka lo ida l  ch lor ide  s a l t  was obtained from Thalictrum fendleri Engelm. Gray (Rsnunculsceae), 

na t ive  t o  Utah, which was not f u l l y  charac ter ized  st the time due t o  paucity of mater ia l .  We have 

now found t h a t  the T. f e n d l e r i  a lka lo id  i s  i d e n t i c a l  i n  terms of mr and uv spec t r a ,  as well  a s  

t l c  R values,  with gandharamine chlor ide .  f 

It i s  i n t e r e s t i ng  t o  note t h a t  gandheremine (I) is the f i r s t  known na tu ra l l y  occurring quater-  

nary oxobenzylisoquinolinium s a l t  belonging t o  the coclaurine s e r i e s .  Its so l e  counterpart  i n  the 

r e t i c v l i n e  s e r i e s  i s  N-methylpapavereldine (7) found i n  S t e ~ h s n i a  sasarii Hayata ( H e n i ~ p e m c e s e ) .  u 
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