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Abstract-he new dimeric aporphine-benzylisoquinoline a l k a l o i d  

t h a l i f a l a n d i n e  (1) from Thal ic t rum faberi has shown t h e  marked antitumor 

a c t i v i t y  i n  v i t r o .  Its s t r u c t u r e  w a s  confirmed by chemical t ransformat ion 

and s p e c t r a l  analysis .  

Thalict-  f a b e r i  Ulbr. (Fianunculaceae), a p l a n t  n a t i v e  t o  China, is used i n  Chinese 

f o l k  medicine a s  an a n t i p h l o g i s t i c ,  a n t i b a c t e r i a l  and r e c e n t l y  in t reatment  of 

stomach cancer. This p l a n t  h a s  produced a l o t  of dimeric aporphine-benzylisoquino- 

l i n e  a lka lo ids1  ' 2 ' 3 . ~ h a l i f a l a n d i n e  ( 1 )  is  a l s o  a component of t h e  p l a n t  and shows 

a s i g n i f i c a n t  c y t o t o x i c i t y  aga ins t  PjQQ, L l Z l o  leukemia c e l l s  with I C 5 0  va lue  

0.7-1.8 w/ml. 

Thal i fa land ine  (1) i s  one of t h e  minor a l k a l o i d s  of t h e  p l a n t ,  and obtained as an 

amorphous s o l i d  (70 mg) from 10  kg of t h e  r o o t s .  The W spectrum of t h e  a l k a l o i d  

has  a maximum a t  285 nm with  a shoulder  a t  3CB nm, which is t y p i c a l  of most 

aporphine-benzylisoquinoline dimers. The 400 MHz (FT) NMR spectrum h a s  been 

summarized around express ion 1 and inc ludes  two N-methyl, s i x  methoxy and t h r e e  

aromatic proton s i n g l e t s  inc lud ing  desh ie led  H-11 of aporphine moiety and t y p i c a l  

f o r  t h e  f o u r  symmetric protons  of t h e  benzyl p a r t ,  as w e l l  as t h e  c h a r a c t e r i s t i c  

AA'BB' q u a r t e t ,  s o  t h e  remaining C-12' should be t h e  terminus of t h e  d i a r y 1  e the r  

b r idge  i n  t h e  moiety. The NMR spectrum a l s o  shows a phenolic group which is sup- 

por ted by t h e  I R  spectrum. The mass spectrum of t h e  compound shows a small mole- 

c u l a r  ion  m/z 682 f o r  t h e  formula of C40H46N208 and base  p e a  m/z 206 which sug- 

g e s t s  t h a t  t h e r e  a r e  two methoxy groups a t  t h e  i soqu ino l ine  p a r t ,  thus ,  t h e  phe- 



n o l i c  group m u s t  be a t  t h e  aporphine moiety. 

The c i r c u l a r  dichroism (CD) curve of 1 is 2.190 very s i m i l a r  t o  t h a t  of t h a l i f a b e r i n e  

(z), i n d i c a t i n g  t h a t  both t h e  a l k a l o i d s  possess  t h e  i d e n t i c a l  abso lu te  conf igurat ion.  

O-Methylation of 1 with diaeomethane gave 2, which i n d i c a t e d  t h a t  1 was an  O-demethyl 

d e r i v a t i v e  o f .  Tha l i fa rap ine  ( i . e .  3-demethyltbalifaberine)2 is d i f f e r e n t  from 1, 

t h u s ,  t h e  phenolic funct ion o f  1 w i l l  be a t  C-1 o r  C-2, C-9. C-10 pos i t ion .  

I n  o r d e r  t o  e s t a b l i s h  t h e  p o s i t i o n  of t h e  phenolic group of 1, t h e  a l k a l o i d  w a s  

t aken  t o  an nuc lea r  Overhauser enhancement (NOE) s tudy at 400 MHz, which was very 

u s e f u l  f o r  t h e  s t r u c t u r a l  determinat ion o f  t h i s  kind a lka lo ids1  '2'3v5. I r r a d i a t i o n  

of H-1 1 ( 6 7.79) gave 4.2$ NOE of C-10 methoxy ( b 3. go) ,  a l t e r n a t i v e l y ,  i r r a d i a t i o n  

of C-10 methoxy gave 15.4% NOE of H-11 , which supported t h a t  t h e  d i a r y 1  e t h e r  

t e rmina l  could not be a t  C-10 pos i t ion .  S i m i l a r l y ,  t h e  13.@ NOE shown by t h e  H-8' 

( 6 5.85) upon i r r a d i a t i o n  of C-7' methoxy ( 3.49). 3.% NOE of C-7' methoxy upon 

i r r a d i a t i o n  of H 5 ' ,  14.4% NOE of H-5' ( b  6.55) upon i r r a d i a t i o n  of C-6' methoxy 

( t 3 . 8 ,  and 4 . X  NOE of C-6' methoxy upon i r r a d i a t i o n  of H-5' , supported t h a t  two 

methoxy groups of 1 were a t tached t o  C-6' and C-7' p o s i t i o n s .  No s i g n f i e a n t  NOE 

hetwoen H-11 and every methoxy group except C-10 me-choxy t o  be found, se rves  t o  

suggest  t h a t  a methoxy group a r e  absent  at  C-1 ,  i .e . ,  t h e  phenol ic  group w i l l  be 

a t t ached  t o  C-I pos i t ion .  Therefore ,  new a l k a l o i d  m u s t  be l -demethyl thal i faber ine  1. 

m e c t r a l  and mysiochemical d a t a  o f  1 a r e  a s  f0llows:MS m / Z  682  about 0.191, 476 

(M-a, 5701,206 ( a ,  1007,); W Amax ( M e O H I  nm ( l o g & ]  205 (4.471, 225sh (4.371, 285 ( 

4.031 and 3CBsh (3.891; hmax (MeOH-NaDHJ 204 (4.371, 226Sb (4.301, 290 (3.831, 313 ( 

3.95) and 325 (3 .95) ;  I R  z 1 3  3530 em-'; CD (MeOHl ~ & ( n m l  -7.50 (3041, 5 . 8 0  ( 

2781, +74.97 ( 2 4 3 . 3 1 ; t d ~ ~ ~ '  +83.3' ( c  o. 375. MeOHI. 

About f i f t y  aporphine-benzylisoquinoline dimers so  f a r  repor ted i n  t h e  l i t e r a t u r e  

were divided i n t o  nine  groups4. It is i n t e r e s t i n g  t h a t  t h e  e i g h t  tha l i f aber ine - type  

dimers as wel l  as s e v e r a l  o t h e r  new members Of this type have been obtained from 
6 Thalictrum faberi and a l l  of them showed s i g n i f i c a n t  c y t o t o x i c i t y  aga in t  Pm8 c e l l  . 
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