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h reinvestigation of the  spec t ra l  data of tho  

synthetic 1-hydroxy-2,10,Il-trimethoqberbine and 

na tu ra l  caseadine shorn tha t  t h e i r  ~ l l r  apectra 

a r e  almost iden t ica l  with very minor difforencesj 

so are  t h e i r  is spectra i n  solution except f o r  nn 

addi t ional  band a t  720 cm-1 in  t h e  matural product. 

These minor differences could not  be due t o  

s t r u c t u r a l  o r  ntereochamical differences but p e r h a p  

due t o  some impurity i n  the  natural  ample.  

Caseadine, casewine m d  casemadine a re  na tu ra l ly  occurring 

tetmhydsopmtoberberines, i so la ted  from Cory&?lis caseana A. Gray - 
1 and assigned s t ruc tu res  (I), (2) and (33 respectively . Cmta e& pl. a 

synthesised caseadine-0-methyl e the r  (4) and found it t o  be iden t ica l  

with t h e  metwl  e ther  of naturnl  caseadine (1). Thus the  oxygenation 

pat tern  i n  caseadine (1) was se t t l ed .  By an indcpondent route 

Ishivrata and 1tnkura3 synthesised (4) nncl found it t o  be iden t ica l  

with the  0-methyl e ther  of caseadine. I i d a  - e t  a L 4  synthesised 

dl-casendine (m.p.115-1180) and found the  0-ffiothyl ether t o  be identical  

- 
t ~ t u d i c s  i n  Protoberberine Alkaloids. Part  X I 1 1  
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with cava1 s2 synthet ic  nample. dl-Cocoadine h p .  90-93') wan 

also nynthesised by Kamotani rt,1,5 who found t h a t  the  0-methyl 

ether was iden t ica l  with the  methyl o thcr  of natura l  caseadine; 

but the  ir spectrum of synthet ic  caseadine di f fered from 

na tu ra l  caseadine. They a l so  reported t h a t  natura l  canendine 

showed a negative r e s u l t  i n  Gibbs t e s t ,  but  the  synthet ic  camp*@ 

gave a pos i t ive  response. Thus they concluded t h a t  casendine 

should be represented by s t ruc tu re  (5). But exceptions t o  Gibbs 

t e s t 6  a re  known; fo r  eg., tetrahydroprotoberberine alltaloids 
7 

hiwing a C3-t@roxy group are  known t o  z ive  a pos i t ive  reaction , 
although Gibbo t e s t  is usually negative f o r  compounds having 

subst i tuents  a t  - p-position t o  the  phenolic group. 

W e  synthesised dl-canfadine (1) accorcline: t o  scheme 2. 

l-(3,4-Dimethoxyb~zyl)-8-benzyloyy-7-methoxyisoquinoline (6) 
8 

was ca ta ly t i ca l ly  reduced w i t h  Adams ca ta lys t  t o  the tetmhyclro- 

isoquinoline (7). Mannich cycl isa t ion of t h i s ,  according t o  
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the procedure of K~netani  yielded dl-casendine ( I ) ,  

m.p. 90-92'. 

Scheme 2 

The 220 MHz nmr chernicnl sh i f t s  of nnturnl and synthetic 

cnsendine i n  CDC13 md CgD6 are given in Table 1. 

Table 1 
~ 

220 MHz NMR Chemlcal Shif ts  ( 8, ppm ) 

Natural casendine (1) synthetic caseadine 

Cg and CU-H 6.58 (s) 6.42 (8) 6-52 (8) 6.39 (s) 

6.61 (s)  6.53 (5) 6.61 (s) 6.48 (5) 

6.66 (d) 6.44 (d) 6.67 (d) 6.43 (dl 
(J = 8 HZ) (J =8 HZ) 



The angular proton a t  of tr,uls fused benzo [a]- m d  

indolo[a]-quinoliddines resonates a t  a f i e l d  higher thon S 3.80, 

whereas the & fused compounds a re  charactcrised by a downfield 
9 

signril below S 3.80 f o r  t h i s  proton . The m spectrum of both 

synthet ic  m d  natural  compounds showed t h e  ~ X u l n r  proton at 6 4.15 

and 4.10 ppm r e q  ectively,  in CDC13 m d  a t  6 4.36 m d  4.29 ppm in  

C g ~ g ,  as a quar te t  (5~12 =md 4 HZ). This indicates  t h a t  both the  

synthet ic  and n a t u r a l  compounds may be & fused. This proton was 
1 

not i d e n t i f i e d  i n  the  na tu ra l  allreloid , but t h e  presence of t ~ -  

quinolizidine nucleus was M e r r e d  only on the bas is  of the  preoenee 
10 . 5 of Bohlmnnn bands m its is spectrum. Lmetani u. and Iida 

4 u. reported the  nmr spectra l  data f o r  t h e i r  synthet ic  compounds, 

but no mention has been made regarding conf'izuration. The s igna l  
5 

a t  6 4.05 ( i n  mCl3) was however a s ~ & n ~ d  t o  the  angular proton . 
The ir spectra of our synthet ic  sample and na tu ra l  mapound 

hme been compared in solut ion (CHQ3 j Figure 1) and t h e  
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onxy difference is the  presence of a band a t  720 em-1 in t h e  

ir s2ectrum of the  na tu ra l  compound. On the  other hand, ao is 

seen from Table 1, chemical s h i f t s  of various protons of natural 

caseadine and the  synthet ic  compound are  very close, especially 

thoee of the  methoxy g r o u p  which are  pa r t i cu la r ly  ident ical .  

It appeam somewhat doubtful whether s t ruc tu re  (5) with a 

methoxyl a t  C 1  can account f o r  t h i s  observation. In our opinion 

the  synthet ic  and na tura l  compounds are  identical .  The minor 

differences between the  two may be due t o  the  contamination of 

some other compound in  the  natural  caseadine. yhus the  aosigmd 

otructure t o  caseadine s e a  t o  be val id ;  it is however worthwhile 

t o  es tab l i sh  the  s t ructure  m d  stereochemistry by X-ray 

d i f f rac t ion  s tudies ;  it would be most in teres t ing if 2-hydroxy- 

l,l0,11-trimethooltyberbine could be synthesised. A 1 1  our attempts 

t o  synthesise t h i s  compound proved infructuous. 
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