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Optical  r eso lu t ion  of dl-l \ ' -cyclo~i~~opylmcthyl-3-bydroxy- ')-  

azamorphinan ( I )  w a s  s \ :ccessful ly  effected with - 0,O-dibenzoyl-  - 

d-tartar.ic a c i d  o r  (212 : 3R)-2'-nitrotartrat~ilic ac id  a s  the t-esolut- 

ion agen t .  T h e  optically ac l ive  compounds thus  obtained w e r e  t es ted  

f o r  t h e i r  a n a l g e s i c a c t i v i t y  and antagonis t ic  e f fec t  of morphine ana l -  

g e s i a .  

Previously, we r e p o r t e d  the several syrrlliftic methods of lhe  9-azamorphinai~ 

I 
r i n g  sys lem and found this  typc of compounds lo  have a n  a n a l g e s i c  ac t iv i ly .  

E s p e c i a l l y ,  d l - ~ - c y c l o p r o p y l m ~ ' t I ~ y l - 3 - I ~ y d ~ ~ o x y - c ) l i n a n  (1 ) w a s  found to 

be about  twice a s  potent a s  pentazocine in the a n a l g e s i c  a c t i v i t y ,  but to show n o  

s i d c  effecLs s u c h  a s  a d d i c t i o n . l d  T h e r e f o r e ,  w c  have examined Lhe pharrnaceut- 

i c a l  ac t iv i ty  of the opt ical ly  a c t i v e  compound of 1 and  at tempted to accomplish the 



opt ica l  r e so lu t ion  of 1 .  H e r e  we wish to  r e p o r t  the  s u c c e s s f u l  r e so lu t ion  of 1 and 

a l s o  the  a n a l g e s i c  ac t iv i ty  of the  opt ical ly  a c t i v e  compounds.  

F i r s t l y ,  w e  inves t iga ted  the  op t i ca l  r e so lu t ion  of compounds ( 1 ,  2 ,  and 3)  in 

s e v e r a l  s o l v e n t s  by iising _O,_O-dibenzoyl-d-tartariC ac id . '  which w a s  widely u s e d  

as a reso lu t ion  agen t  in morphinan sys tem compounds,  a n d  (2R : 3R)-2 ' -n i t ro ta r t r an-  

i l i c  a c i d , 3  which was  developed as a n  e f fec t ive  reso lu t ion  agen t  by Montzke,  

P inde l l  and ~ a t i s h e l l a . ~  Both of them e f fec ted  success fu l ly  the  reso lu t ion  of 1  in 

a c e t o n e  and in 90 % e thano l  whi le  cool ing i n  r e f r i g e r a t o r  to  g ive  the  c r y s t a l l i n e  s a l t  

4 of opt ical ly  a c t i v e  i s o m e r .  F u r t h e r m o r e ,  (+)-binaphthyl phosphor ic  a c i d  w a s  used  

as the  reso lu t ion  a g e n t ,  but gave  the  nega t ive  r e s u l t .  T h e  op t i ca l  ro ta t ion  of (+)- 

i s o m e r  (d  - I )  a n d  (-)-isomer (1 - 1) w a s  e a c h  :ns'270 : + 101 .(1' a n d  L a ; ~ '  : - 1 0 2 . 4 ~ ,  
'D 

r e s p e c t i v e l y .  

1  c 
S i m i l a r l y ,  3-hydroxy-9-azamorphinan (4) w a s  r e s o l v e d  with (2R : 3 ~ ) - 2 ' -  
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n i t r o t a r t r a n i l i c  ac id  in 90 76 ethanol  to give the opt ical ly  ac t ive  compounds, d  - 4 

. 26 
26 ,. 3 4 . 0  and 1 - 4 ,  - a j D  : - 34.0.  (+) -3- l - IydrosY- ' i -aza~~~orp l~ ina~~ (d - I )  . JD 

was  subjected to a Schotten-Daumann reac t ion  with cyclopropylcarbonyl  ch lor ide  

in  the p r e s e n c e  of I 0  % sodium hydroxide in  e t h e r  a t  room tempera ture  f o r  1 h r  

and the resulting _N-acylated compound (d - 5) was  reduced  with lithium aluminunr 

hydride in ref luxing dioxane Lo give (.~)-~-cyclopropylmothyl-3-h~dro~~-9-aza- 

morphinan (d - I ) ,  which was  ident ical  with the samplc p r e p a r e d  by d i r e c t  reso lu t -  

ion of 1 in the compar i sons  of m . p . ,  ir spectrum and opt ical  ro ta t ion .  

. T a b l e  I showed the r e s u l t s  of s c r e c n i n g  f o r  the ana lges ic  activities 

of the racemate  and the optically ac t ive  compounds of 1 by the a c e t i c  ac id  ( in t ra -  

per ionea l  inject ion of 0.1 m1/10 g body weight of 1 . ( I  7: a c e t i c  a c i d )  induced s t r e t c h -  

ing method. 5 

Male albino mice dd s t r a i n  (18 .0  - 2 2 . 0  g )  w e r e  used .  ,\fLer these  compounds 

w e r e  administered s u b c u t a n e o u s l ~  to five g roups  of animals  cons i s t ing  of ten micc 

Table  I .  IWective Ratio and ED5"by Lichfield-\Vilcoxonp Mcthod 

Method Cornpd E D T 0 ,  Mean value 95 7: Fiducial  limit 

d l  - l  
n, mg/kg i n g i k g  

S t r e t c h i n g  dl - 1 I .63 0.W - 2.7 
,-7 

d - 1  ,-" c a .  80 

1 - I  
A, 

0 . 4 5  0 . 2 2  - 0.91 

Pentazoc ine  2 . 4 0  1 .56 - 3.70 



p e r  g r o u p ,  the  e f f e c t i v e  r a t i o  unt i l  60  mi" w a s  examined a n d  ED50 w a s  c a l c u l a t e d  

by the  Lichfield-Wilcoxone method. 
6 

A n  an tagon i s t i c  e f f e c t  of morphine a n a l g e s i a  ( E D l o 0 ,  I6 mg/kg,  s c )  was  c a l -  

cu la ted  by Har fner  m c t h ~ d , ~  in which ten male m i c e  dd  s t r a i n  p e r  g r o u p  were used  

a n d  the r e s u l t s  were summar ized  i n  T a b l e  11. 

T a b l e  11. Cornpar~son of the  Antagonls t lc  Effect  of Morphme Analgesia by 

I-laffner Mc,thod 

Compd AD50 95 % F i d u c i a l  limit 

1 - 1  
N 

2 . 2 0  1 . 8 0  - 3 . 3 0  

Lcva l lo rphan  0 . 2 4  0 . 1 6  - 0.36 
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