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PREPARATION AND ANALGESIC ACTIVITY OF SOME 3,4-DISUBSTITUTED 

N-METHYLMORPHINANS OF THE ( - )  SERIES 

1 Mohamad F. Rahman and Arnold Brossi*  -- 
Laboratory of Chemistry, Nat ional  I n s t i t u t e  o f  A r t h r j t i s ,  Metabolism and 

D iges t i ve  Diseases, Bethesda, Maryland 20014, USA 

Some reac t ions  of (-)-3-methoxy-4-hydroxy-N-methylmorphinan (3 
obtained from dihydrothebainone k) were inves t iga ted .  The 

analgesic  p roper t ies  of compounds 2,1,$,5 and 6 compared t o  

morphine hydrochlor ide and levorphenol a re  repor ted.  

Much knowledge has been accumulated regard ing the s t r uc tu re  a c t i v i t y  

2 r e l a t i o n s h i p  o f  3-hydroxymorphinans i t s  N,O-substituted de r i va t i ves  and the  

3 2 and 4-hydroxy isomers . S im i l a r  concise in format ion i s  lack ing  fo r  most 

aromatic dioxygenated analogs. The 3,4-d isubst i tu ted compounds a re  o f  

p a r t i c u l a r  importance s ince  they possess the oxygen funct ions a t  the same 

p o s i t i o n  as most n a t u r a l l y  der i ved  analgesics of the  morphine group. We now 

r e p o r t  the p repara t ion  and analgesic  a c t i v i t y  o f  several c l ose l y  r e l a t ed  

compounds belonging t o  t h i s  ser ies.  They a re  obtained by much improved 

procedures t o  those a l ready repor ted  i n  the l i t e r a t u r e .  

* In  memory o f  Hans Schmid, Professor of Organic Chemistry a t  the Un i ve r s i t y  

of ~ i r i c h ,  Switzerland, who passed away on Sunday December 19, 1976~. 
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The s t a r t i n g  m a t e r i a l  ( -bd ihydro theba inone  (3 can be e a s i l y  obta ined 

6 by a c i d  cata lysed hydrogenolysis of thebaine4'5 o r  by t o t a l  synthes is  . We 

u t i l i z e d  m a t e r i a l  prepared from thebaine, thus e l i m i n a t i n g  t h e  p o s s i b i l i t y  o f  

enant iomer ic  contaminat ion. The compounds shown below were prepared i n  the  

fo l low ing  way: removal of 6-keto group i n  (2 could be achieved by Clemmensen 

r e d u c t i o n  i n  50-60% y i e l d  af ford ing the  known 3-methoxy-4-hydroxy-N-methyl- 

7 morphinan m. A c e t y l a t i o n  w i t h  a c e t i c  anhydride and p y r i d i n e  t o  (3 cou ld  

e a s i l y  be accomplished a f f o r d i n g  an o i l y  base ([a]EO = -12.Z0, c = 0.82, 

7 CH30H; HCl m.p. 115"). The o i l y  3-4-dimethoxy-N-methylmorphinan ($ i s  made 

conven ien t l y  by t reatment  of (9, sodium hydride, dimethylformamide and methyl 

p- to luenesul fonate a t  i c e  bath temperature, ([,]go = -30.4", c = 1.43, CH30H; 

48% y i e l d ;  HC1 m.p. 242-244"). A t  e levated t e m p e r a t u r e s f t i s  contaminated w i t h  

8 i t s  Hofmann e l i m i n a t i o n  product  (2 separated by p repara t i ve  t h i n  l a y e r  chromo- 

tography on s i l i c a  ge l  and charac te r i zed  as i t s  hydrochlor ide (m.p. 145"; UV 

maximum 268 w, mle 315). The catechol  5 i s  obta ined i n  good y i e l d  by O-de- G '  
methy la t ion  o f z w i t h  boron t r i b r o m i d e  i n  methylene c h l o r i d e  s o l u t i o n  a t  i c e  

20 bath temperature (m.p. 242'; [aID = -62.12', c = 0.82, CH30H; HC1 m.p. 267-268') 

and i d e n t i c a l  w i t h  m a t e r i a l  obta ined i n  low y i e l d  by 0-demethylat ion of (3 w i t h  

4 48% hydrobromic a c i d  . A c e t y l a t i o n  o f  t h i s  l i g h t - s e n s i t i v e  catechol a f fo rds  t h e  

d iacetoxy d e r i v a t i v e A ( m . p .  118-120°, [a]gO = 0". c = 0.94. CH30H; (La1300 = 

-578", [a1290 = -603", c = 0.013, C2H50H). Ac id h y d r o l y s i s  of the  d iacetoxy 

c o m p o u n d ~ a f f o r d s  the  c a t e c h o 1 2  i d e n t i c a l  w i t h  an au then t i c  sample. An 

attempt t o  s e l e c t i v e l y  c leave t h e  3-methoxy group i n k a f f o r d e d  t h e  catechol as 

the  o n l y  product.  It i s  i n t e r e s t i n g  t o  no te  f rom the  above data t h a t  in t roduc-  

t i o n  of l a r g e r  groups i n  the  3,4-posit ions lowersthe s i g n  o f  the  o p t i c a l  r o t a -  

t i o n  considerably .  The catechol A s h o w s  the  h ighes t -op t i ca l  r o t a t i o n  whereas 



20 
the [alD of the diacetoxy morphinan2 i s  zero when measured in methanol. The 

l a t t e r  shows, however, high negative values when measured in ethanol a t  

d i f ferent  wave lengths. 

ANALGESIC POTENCY 

Compounds.HC1 ED50 oc pd De 

2 6,2 (4.3-8.8) 3.3 19.5 141 

3 3,8 (2.7-5.4) 3.0 15.3 119 

4 0.33 (0.20-0.55) 3.2 21.7 155 

5 1 ,9  (1.5-2.6) 3.5 17.8 148 

bf 2,6 (1.9-3.4) 4.1 33.0 161 

Morphine Sulfate 1, l  (0.8-1.5) 3.3 32.6 183 

Levorphanol Tar t ra te  0,17 (0.11-0.27) 4.7 29.2 142 

Levomethorphan 6asef ca. 1,5 

a~umbers in parentheses represent 95% confidence l imi ts  as  obtained by 

probit analysis. b~ubcutaneous injection in mice, milligrams per kilogram, 

using the hot-plate assay (see Refs. 9 and 10). 'onset of analgesia in 

minutes. d ~ e a k  time a t  which maximal analgesic response i s  observed in minutes. 

e ~ u r a t i o n  of analgesia in minutes. f ~ r e e  base dissolved in stoichiometric 

amount of d i lu t e  hydrochloric acid. 

With the exception of compound A, a l l  other 3,4-disubstituted morphinans 

a re  weaker analgesics than morphine. The dimethyl e t h e r A i s  several times more 

ac t ive  than morphine and almost as  ac t ive  as  levorphanol. This unexpected find- 

ing prompts us t o  fur ther  investigate t h i s  in teres t ing  morphinan derivative.  
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