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O R G A N I C  PREPARATIONS AND PROCEDURES INT. 9 ( 1 ) ,  1-11 ( 1 9 7 7 )  

N-DEMETHYLATION OF APOMORPHINE U S I N G  METHYL CHLOROFORMATE 

J a c k  C .  K i m  

Department of Chemistry 
Busan N a t i o n a l  U n i v e r s i t y  

Busan, Korea 

N-iloraporphines c o n s t i t u t e  an  impor t an t  subgroup of a l k a -  

l o i d s  t o  t h e  more wide ly  found N-methylated b a s e s ,  t h e  apor-  

ph ines . '  

s y n t h e s i s ,  b u t  a l s o  by N-methylat ion of N-noraporphines which 

are  a v a i l a b l e  o n l y  by i s o l a t i o n  and by t o t a l  s y n t h e s i s  v i a  

The aporph ines  may be o b t a i n e d  n o t  on ly  by t o t a l  

t h e i r  N-benzyl d e r i v a t i v e s .  ' 
amines has been  accompl ished  i n  s e v e r a l  ways. The c l a s s i c a l  

von Braun r e a c t i o n Y 3  u s i n g  cyanogen bromide was improved upon 
4 f o r  many amines by t h e  u s e  of  phenyl  o r  e t h y l  c h l o r o f o r m a t e  

t o  o b t a i n  N-carbophenoxy-N-normorphine and N-carboethoxy-N- 

carbophenoxy-N-normorphine and N-carboethoxy-N-norcodeine, re- 

s p e c t i v e l y .  Subsequent  b a s e  h y d r o l y s i s  a f f o r d e d  N-normorphine 

The N-demethylat ion of' t e r t i a r y  

and N-norcodeine i n  low o v e r a l l  y i e l d .  E t h y l  d i a z o d i c a r b o x y l -  

a t e  h a s  been  used5 t o  demethy la t e  t h e b a i n e  and v a r i o u s  6-ester 

d e r i v a t i v e s  of morphine and code ine  i n  r e a s o n a b l e  y i e l d .  How- 

e v e r ,  t h i s  p rocedure  gave on ly  abou t  4 0 %  y i e l d  o f  an  N-nor- 
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6,7-benzomorphan. Recently Montzka and coworkers7 have ob- 

tained N-norcodeine in 79% overall yield by treating codeine 

with 2,2,2-trichloroethyl chloroformate and cleaving the inter- 

mediate carbamate with zinc in acetic acid or methanol. More 

recently, Rice8 and Carroll and his group’ reported an improved 

synthesis of N-normorphine and N-norcodeine utilizing a mod- 

ified phenyl chloroformate and methyl chloroformate procedures, 

followed by hydrazine cleavage of the crude carbamate. The 

overall yields were exceptionally good in contrast to the 

earlier methods. 3-7 

We utilized a methyl chloroformate procedure839 for the 

preparation of N-norapomorphine (I) from apomorphine (11). To 

the best of our  knowledge, this procedure is the first demon- 

stration in the apomorphine series, since various other methods 

failed to effect the N-demethylation of apomorphine (11). 

Chloroformate reactions of apomorphine followed by base hydrol- 

ysis of the intermediate carbamate gave an undesired ring open- 

ing reaction. When the apomorphine was treated with acyl 

chloride, oxidation of the apomorphine and scission of the 

hydropyridine ring was observed. 

10 

11 

The procedure of Abdel-Monem and Portoghese4 for the 

preparation of N-normorphine involved the hydrolysis of N,3,6,-  

tricarbophenoxy normorphine to N-carbophenoxy normorphine, its 

chromatography and crystallization, followed by cleavage with 

ethanolic KOH. We found it unnecessary in our procedure to 

isolate and purify the intermediate carbarnate; with apomor- 

phine, N-norapomorphine precipitated from the hydrazine re- 

action mixture. Washing followed by drying gave analytically 

pure  product in 87% overall yield. 
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N-DEMETHYLATION OF APOMORPHINES USING METHYL CHLOROFORMATE 

The above r e s u l t  s t r o n g l y  sugges t s  t h i s  modified method 

as t h e  most p r a c t i c a l  one f o r  conve r t ing  apomorphine t o  N- 

norapomorphine. 

Norapomorphine(I).- To a suspension of apomorphine (2.24 g ,  

0.0092 mol) and NaHOC3 (19.32 g,  0.23 mol) i n  CHC13 (200 m l )  

was added methyl chloroformate (10 .849  g,  0.1148 mol) and t h e  

mixture  was heated t o  r e f l u x  for 52 h r s .  w i th  vigorous s t i r r i n g .  

The r e a c t i o n  mixture  was then  f i l t e r e d  and t h e  ino rgan ic  s o l -  

i d s  were thoroughly washed with C H C 1 3  (5  x 75 m l ) .  

bined f i l t r a t e  and washings were d r i e d  (MgS04), 

evaporated i n  vacuo. To t h i s  r e s i d u e  was slowly added 64% 

hydrazine (20 ml) .  Af t e r  t h e  ensuing exothermic r e a c t i o n  had 

subsided,  a d d i t i o n a l  64% hydrazine (20 m l )  and 95% hydrazine 

( 4 0  m l )  were added and t h e  r e s u l t i n g  s o l u t i o n  was heated t o  

r e f l u x  under n i t r o g e n  atmosphere f o r  57 h r s .  Upon coo l ing  t o  

room temperature ,  I ( 1 . 5 6  g )  p r e c i p i t a t e d  from t h e  b lu i sh - red  

s o l u t i o n  as a white  s o l i d  which was c o l l e c t e d  and washed with 

H20 ( 3  x 50 m l ) .  The mother l i q u o r s  and H 2 0  washings were 

combined and c h i l l e d  overnight  ( c a .  15  h r )  t o  g e t  a second 

crop ( 0 . 2 7  g )  of white  s o l i d  which was c o l l e c t e d  and washed 

as  desc r ibed  p rev ious ly .  The f i rs t  two crops t o t a l e d  1.83 g 

( 8 7 % ) ,  mp. 280-282', l i t  .I2 mp. 230-250' (dec.  ) . 

The com- 

f i l t e r e d  and 

( M e O H ) :  216 nm ( E  39,00),  271 nm ( E  17,500) and 312 uv 'max 
nm ( E  2700); nmr ( C D C 1 3 ) ;  ~ 6 . 9 7  (7H, m), 3 . 0 9  and 2.82 (3H, 

m ) ,  1 .78  (lH, d ,  J = 2 . 0  H z )  and 1 . 6 5  (lH, d ,  J = 2.0 Hz). 

The s i g n a l  of I1 a t  ~ 7 . 4 3  (-N-Me, s )  had disappeared.  
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