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SYNTHETIC COMMUNICATIONS, 21(3), 407-412 (1991) 

MORPHINE ALKALOIDS, 1111 

APPLICATION OF THE MITSUNOBU REACTION FOR THE PREPA- 

RATION OF ISOMORPHINE AND ISOCODEINE DERIVATIVES 

Csaba Simona, Sindor Hosztaf ia, and Sgndor Makleit b 

aAlkaloida Chemical Factory, H 4440 Tiszavasviri , Hun- 
gary and bOepartrnent o f  Organic Chemistry, L .  Kossuth 

University, H 4010 Oebrecen, Hungary 

Abstract: New isomorphine and isocodeine derivatives 
have been prepared by the application of the Mitsu- 
nobu reaction. Compounds prepared will be utilized 
f o r  various pharmacological investigations to obtain 
new data concerning the structure-activity relation- 
ships. 

Relatively few isomorphine and isocodeine deriv- 

atives have hitherto been described in the literature. 

Various procedures have been developed and applied f o r  

their preparation. 2 - o  The reason for such studies can 

be a comprehensive pharmacological trial, e.g. effec- 

tiveness, toxicity , 9  change of the agonist-antagonist 

407 
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408 SIMON, HOSZTAFI, AND MAKLEIT 

r a t i o ,  e t c .  The M i t s u n o b u  r e a c t i o n "  h a s  b e e n  u s e d  f o r  

t h e  p r e p a r a t i o n  of  s u c h  s u b s t a n c e s .  Up t o  now t h i s  

r e a c t i o n  was u t i l i z e d  b y  Japanese  a u t h o r s "  who u s e d  

t h i o a c e t i c  a c i d  t o  s y n t h e s i z e  6 P - t h i o l s  f r o m  m o r p h i n e  

a l k a l o i d s .  D a t a  of  compounds p r e p a r e d  a r e  summar i zed  

i n  T a b l e s  1 and  2 .  

OCOPh 

+ 
TPP, ADDE 

PhCOOH 

Scheme 

S t r u c t u r e  of  compounds p r e p a r e d  h a s  been  e l u c i -  

d a t e d  b y  'H-NMR ( B r u k e r  WP 200 S Y  s p e c t r o m e t e r )  s p e c t r a  

and  b y  M S ( V G  7035 G C - M S - 0 5 )  spectra'! No a l l y l i c  rear- 

r a n g e m c r ~ t ' ~  has b e e n  o b s e r v e d .  P h a r m a c o l o g i c a l  s t u d i e s  o f  

s u b s t a n c e s  s y n t h e s i z e d  w i l l  b e  p u b l i s h e d  e l s e w h e r e .  

E x p e r i m e n t a l  

G e n e r a l  P r o c e d u r e  f o r  t h e  P r e p a r a t i o n  o f  Compounds 2 
Compound 1. (10  mmol) ,  t r i p h e n y l p h o s p h i n e  ( 2 0  mmol) ,  
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APPLICATION OF THE MITSUNOBU REACTION 409 

and benzoic acid (20 rnrnol) were dissolved in anhydrous 

benzene (100 m l )  and diethyl azodicarboxylate (20 mrnol) 

dissolved in anhydrous benzene (10 ml‘) was added in 

drops for 5 - 10 min. The reaction mixture was stirred 

for another 1 h and the precipitate filtered off. The 

solvent was evaporated, the oily residue treated with 

0-tartaric acid (1.5 g) dissolved in water (Iflo m l )  

Table 1 

Physical constants of compounds 2 

Com- R 1  R2 Yield M.P. [...1, 
Dound % o r  

- 2a CH3 

- 2b CH3 

CH3 2c 

- 2d C2H5 

- 2e ‘gHgCH2 
- 2f (CH2)2NC4H80 

3 COCH3 

- 2h COCH3 

- 2i COCH3 

a COCH3 

- 

CH3 
n-C3H7 

CH2-CH=CH2 

C H 3  

CH3 

CH3 

CH3 
n-C3H7 

CH2-CH=CH2 

66.3 

63.9 

62.0 

71.2 

74.6 

75.3 

F14.2~ 

29. Ela 

45.2a 

63. 5a 

14E-150 -259.6 

o i l  - 

oil - 

140-142 -222.8 

151-153 -216.2 

171-172 -212.3 

224-227 -254.7 

138-140 -229.4 

112-113 -236.4 

138-139 -240.6 

Calculated for R1 = H. Acetylation has been performed a 

accnrding to L . H .  Welsh’’ to avoid the formation of the 

alkyl phenyl ethers. 13 
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410 SIMON, HOSZTAFI, AND MAKLEIT 

T a b l e  2 

P h y s i c a l  c o n s t a n t s  o f  compounds 1 

~~~ ~ 

a b Com- R1 R 2  Y i e l d  M.p.  

pound  % OC 

CH3 CH3 

CH3 n-C3H7 

CH3 C H  2 -CH=CH2 

C2H5 CH3 

'gHgCH2 CH3 

(CH2I2NC4HDO CH3 

H CH3 

H n-C3H7 

H CH2-CH=CH2 

H D - C H 2  

100  

29.5 

3 2 . 2  

1 0 0  

8 5 . 6  

100  

61 .5  

5 1 . 3  

4 3 . 0  

3 6 . 2  

173 -174  

62 -64  

112-113  

132-134  

172-173 

74 -77  

249-250  

205-206 

197-190 

o i l  

- 1 5 3 . 6  

- 1 4 3 . 1  

- 1 7 4 . 9  

-135 .7  

- 1 1 5 . 1  

-100 .2  

- 1 4 3 . 1  

- 1 7 3 . 6  

-174 . E  

- 

L i t .  m.p. 2 173-174  0 C , 6  3d 128-130  OC,' 3c~ 251-  

252 O C 4 .  b L i t .  [ C C ]  0 -  3a -1496 ,  3d -143.7' ,  3c~ - 1 6 2 . 9  . 
a 

4 

and  e x t r a c t e d  w i t h  d i e t h y l  e t h e r .  The aqueous  p h a s e  

was a l k a l i z e d  w i t h  ammonium h y d r o x i d e  and e x t r a c t e d  

w i t h  c h l o r o f o r m .  The c h l o r o f o r m  s o l u t i o n  was washed 

w i t h  b r i n e ,  t h e n  w i t h  w a t e r ,  d r i e d ,  t h e  s o l v e n t  e v a p o -  

r a t e d ,  and  t h e  r e s i d u e  c r y s t a l l i z e d  f r o m  e t h a n o l .  
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APPLICATION OF THE MITSUNOBU REACTION 411 

General Procedure f o r  the Preparation of Compounds - 3 

A mixture of compound 2 ( 1  .O g), 1 0 %  KOH aqueous 

solution (10 ml), and ethanol (10 ml) was refluxed f o r  

10 min, then the ethanol evaporated, and the precipi- 

tate filtered off. In case no precipitate was obtained, 

thc pt i  of the aqueous solution w a s  adjusted to 8-9 and 

extracted with chloroform. The organic phase was washed 

with brine, t h e n  with water, dried, the solvent evapn- 

rated a n d  the residue crystallized to afford compounds 3 
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