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Abstract - Conversion of ( - ) -3-de~~dihydromorphine  (3 into 
(-)-4-hydrony-6-keto-N-methylmorphinan (5) and reconversion of 2 
into L via the ketone f: is described. The morphinan structure 

of 5- was proven by reduction to the known (-)-4-hydroxy-N- 

methylmorphinan (3. 
3-Deoxydihydromorphine (2) and 3-de~x~dih~dromorphinone (9, easily obtainable from dihydro- 

morphine (9'. represent valuable intermediates for the preparation of a variety of anrinociceptive 

3-deo~yopioids.~ In addition the ketone 4, with the ether bridge linked at the u-position of the .., 
carbonyl group, constitutes an important entry into the relatiyely unexplored class of 4-hydrolty- 

m~rphinans.~ Such a conversion could be accomplished as fallows: 

1. 8 1  = R 3  = OH, R 2  = H - 
2. A 1  = R 2  = H, R 3  = OH - 
3 R 1  = R 3  = H, R 2  = OH 



4 Reduction of ketoneGwith freshly prepared aluminium amalgam afforded the ketomorphinanLin 

-1 8548% yield: rnp 119-121°; [,I? -142" (1.02, CHCl?); ir (ymax, CHC13, cm ) 1710 (C=O), 3300 (OH); 

nmr (6, CDCl ) 6.94 (lH, dd, ArH, J = 8, 8 Hz), 6.64 (2H, m, ArH), 4.46 (lH, d, C5-H, J = 13 Hz), 
3 

+ 
2.44 (3H, s,  NCH3); m/e 271 (M ). LHBr.1/2 H20: mp 210-3'; [,I? -38.2 (1.10, MeOH). Bramina- 

tion of Lwith 1.1 mole of bromine in acetic acid afforded the bromoketonekHBr in 50% yield: mp 

218-2219, [a]? -43.2' (0.92, MeOH); ir (ymax, KBr, cm-') 3300 (OH), 1705 (C=O); nmr ( 6 ,  CD30D) 

7.31 (IN, d, ArH, J = 9.5 He), 6.63 (lH, d, ArH, J = 9.5 Hz), 4.30 (lH, d, C -H, J = 14 Hz), 2.97 5 
+ 

(3H, s ,  NCH3); m/e 349 (M+), 351 (M + 2). This hromination pattern is consistent with previously 

noted brominations5 and with the spectral evidence. Bromination of ,with 2.5 mole of bromine in 

acetic acid and reduction of the mixture of brominated materials over la Pd-C in acetic acid and 

sodium acetate6 gave ketone2in 82% yield. The material thus obtained was identical in all 

respects to an authentic sample of 3-deoxydihydromorphinone (4) ,2 The morphine" structure o f i  

was confirmed by Wolff-Kishner reduction affording (-)-4-hydrony-N-methylmorphinan (L) in 7545% 
3 

yield: mp 213-214.5" (lit.3 216-217'); [,I? -35.4' 1.27, MeOH) [lit. -35O (1.07, Me0H)I; ir 

(Y max, CHC13, cm-l) 3350, 3600 (OH); nmr (6, CDC13) 6.95 (lH, dd, ArH, J = 8, 8 He), 6.65 (lH, d, 

ArH, J = 8 He), 6.42 (lH, d,ArH, J = 8 Hz), 3.48 (lH, d, C5-H, J = 13 Hz), 2.39 (3H, s, NCH3); 

m/e 257 (M'). LHC1,EtOH: mp 282-4' (dec) lit.3 303-5'); I,]? -17.4' (0.998, MeOH) [lit. 
3 

[al? -17.94' (0.958, MeOH)], and identical in all respects with a comparision sample prepared by 

total ~ynthesis.~'~ 

Reduction of ketoneLwith sodium bcrohydride in methanol at room temperature afforded a 

mixture of two epimeric alcohols in a ratio of 3:2, which could be separated by preparative tlc o n  

silica gel (CHC1 .MeOH:NH OH = 90:lO:l). The faster moving alcohol and also the major one was 3 ' 4 

identical with 3-deo~ydih~drbmor~hine (2. The slower moving alcoholiwas characterized as its 
hydrochloride salt, &HC1.1/2 H20: mp 310-2' (dec);  [a]: -159.7' (1.1433, CH30H); ir (ymax, K E r ,  

3350 (OH); nmr (6, CD30D) 7.37 (lH, t, ArH, J = 8 Hz), 6.76 (ZH, dd, ArH, J = 8, 8 Hz), 4.32 

(lH, d, C5-H. J=8 Hz), 3.88 (lH, m, CE-OH), 2.95 (3H, s ,  NCH3). 

A selective high yield reduction of ketoneLeo 3-deoxydihydramorphine was accomplished 

with lithium tri-2-butylborohydride in tetrahydrofuran. This retrosynthesis of 3-deoxydihydro- 

morphine (3 from the 4-hyd;oxy 6-keto-N-ethylmorphinan k) marks the latter an interesting 
intermediate for a total synthesis of 3-deoryopioides. 
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