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MORPHINANS ANE 6-KETOMORPHINANS UNSUBSTITUTED IN lUE AROMATIC RING. 

HIGH ANALGESIC ACTIVITl OF (-)-6-=TO-N-MEWIMORPHINAN, IV.' 
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Abstract - Elimination of the phenolic hydroxy group from - 

(-)-4-hydroxy-6-kero-N-methylmorphinan (1) afforded the morphinan 

ketone 3 which was several times more potent as an analgesic than 

morphine. Removal of the carbonyl group in 3 by a Wolff-Kiehner 

reduction gave the unsvbsriruted morphinan 7 which was only half 

as potent ae morphine. 

For a systematic study regarding the structure-activity-relationehip of 6-ketoomorphinans and 

their corresponding methylene analogs we needed a sample of optically pure (-)-N-merhylmorphinan 

2 
(7). This compound has been prepared by several investigators in racwie form and resolved by 

Henecka into optical Since the reports regarding its analgesic activity gave conflict- 

ing results,2 we decided to prepare 7 by an vnambiguous route and to compare its activity with 

that of ketomorphinan 3. The 4-hydrany ketone 1, prepared from dihydromorphine in four steps, 4 

has the required stereochemistry and was chosen as a starting material. s he chemiarry applied 

for converting 1 into 7 is illustrated in Scheme 1, affording (-)-6-keto-N-methylmorphinsn (3)  

aa an intermediate. This compound exhibited unusually high analgesic activity in the hot plate 

assay (Table l), suggesting the preparation of its N-ally1 analog 6 as a possible narcotic anta- 

gonist. 

The details of the preparation of 3.5.6 and 7 can be summarized as follows: The phenyltetra- 

5 zolyl ether 2 was prepared from 1 in the usual way and afforded crystalline material in 75% 

yield: mp 172-174'; [ci]? = -37.4' (1.35, CHC13). Catalytic hydrogenation of 2 in acetic acid 

over equal amounts of Pd/C at room temperature afforded the ketone 3 in 771 yield: mp 164-166': 

+ [ a 1 2  = -137.8' (0.92, CHC13); ir (&', KBr) 1710 (C=O); mle 255 (M ). Reaction of 3 with 

2.2.2-trichloroethyl chloroformate in chloroform in the presence of potassium hydrogen carbon- 

are6 afforded rhe carbarnare 4 as glass in 94% yield: ir (cG', KBr) 1755 (ester), 1710 (C=O); 
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Scheme 1 

mIe 415(~+), 417 (M+ +2), 419 (M+ +4). Treatment of 4 with zinc and ammonium chloride in refluxing 

ethanol afforded the norbase 5 in 51K ~ield. L.HC1: ,mp 268-271' (dec.); lo]? -89.6' (0.94, EtOH); 
7 

m / e  241 (M'). N-ally la ti^^ of 5 by conventional procedures afforded the (-)-6-keco-N-allylmor- 

~hinan 6 in 71% ~ield. k.HC1: mp 206-210'; I,]: -108.8' (0.98. EtOH) ; m/e 281 (M+) .' Wolff- 

~ishner reduction of ketone 3 with 64% hydrarine hydrate in triethylene glycol afforded the oily 

morphinan 7 in 95% yield: m/e 241 (M+). The d-tartrate of 7 was prepared 'in the usval way: 

9 
mp 116-117' 115-117°); = -13.2' (1.02, H~o). 
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TABLE 1 

ANAIGESIC ACTIVITY OF MORPHINANS BY nlE HOT PLATE ASSAY 

compound  ED^^^) 

1 as HBr 1.6 (1.2-2.1) 

3 as base 0.3 (0.27-0.4) 

7 as t a r t r a t e  2.3 (1.7-3.2) 

Morphine as s u l f a t e  1.0 (0.8-1.2) 

Levorphan01 as t a r t r a t e  0.2 (0.1-0.3) 

a )~e t e rmined  i n  mice by sc i n j e c t i on .  
10-12 

The ED50. 

the  e f f e c t i v e  dose a t  which half  t he  animals are ef fec ted ,  

valves are i n  mglkg. The parenthesis  numbers are 95% 

standard error l i m i t s  determined by computerized probi t  

ana lys is .  The s a l t s  were introduced i n  aqueous so lu t ion;  

the  base i n  k u l p h o r  EL 620 mixture. 

It has long been known tha t  morphinans subs t i t u t ed  i n  the  3-posit ion with a hydroxy group are  

potent  anr inoc icept ive  agents.' Recent f ind ings  have shorn t ha t  4-merhoxy-substituted 6-keto- 

rnorphinans are equally potent  an t inoc icept ive  agents.13 This would suggest t ha t  the  aromatic 

r i ng  of morphinans could be subs t i t u t ed  with a hydroxy group a t  C-3 or by methoxy groups a t  C-4 

or C-3,4 i n  order ro obta in  compounds with porent ana lges ic  a c t i v i t y .  We have now shorn rhar 

kefone 3, unsvbscitured in t h e  aromatic r i ng ,  i s  abouc rhree rimes as pocenr as morphine and eight 

times as potent  as t h e  comparable merhylene compound 7 (Table 1 ) .  These observarione i nd i ca t e  

t ha t  s t r uc tu r e - ac t i v i t y  r e l a t i onsh ip s  derived from work on the  C-3 oxygenated opia tes  are too 

s imp l i s t i c ;  p redic t ions  are becoming increas ingly  more d i f f i c u l t  t o  make i n  the  design of potent  

ana lges ics  i n  t h i s  c l a s s  of compounds. 
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