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In Part XXX I of this series the preparation of 16a,17~-cyclo- 

methylene-19-norpregn-4-ene-3,20-dione, m.p. 169.5 °, [m]D +165°' 

was described by a route involving lithium/liquid m, monia reduction 

of 166,17 u-cyclomethylene-3-methox~-lg-norpregna-i, 3,5 (I0)-tri en- 

20-ol, followed by acid treatment of the product and regeneration of 

the 20-oxo function by oxidation with the Jones' reagent. Similar 

treatment of 16~,17u-cyclomethylene-3-methoxy-19-norpregna-l,3,5(lO)- 

trien-20-one gave a different product, m.p. 124-126 °, [m]D +I17°" 

This was assigned the structure 17m-methyl-19-norpregn-4-ene-3,20- 

dione as 16a,17u-cyclomethylene-3~-tetrahydropyranylo~rpregn-5-en- 

20-one was converted by the same procedure into what appeared to be 

3~-hydro~-17u-methylpregn-5-en-20-one (acetate) on the basis of its 

physical properties (m.p. 182-184 °, [U]D "30°' lit'2 m.p. 185-187 °, 

[= ]D -31.6 °). 

Authentic 17~-met~yl-19-norpregn-4-ene-3,20-dione (m. p. 142-146", 

[S]D +58") has now been prepared by Dr. M. J. Weiss et al. 3, and as 

it undoubtedly differs from our material we have now re-eY,-,~ued the 

structures of our products, with particular attention to N.M.R. data, 

which was not available to us in 1961. 

Repetition of the above two "17a-methyl" preparations has given 

products unequivocally identified as 16a-methylpregnan-20-ones. In 
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a d d i t i o n ,  the  t o t a l  product  r e s u l t i n g  from l i t h i u m / l i q u i d  , ,monia  

r e d u c t i o n  o f  16~ ,17a-cyc lomethy lene-3-methox~- lg -norpregna-1 ,3  ,5 ( lO) -  

t r i e n - 2 0 - o n e  was ox id i sed  wi th  the  chromium t r i o x i d e - p y r i d i n e  complex 

when 3-me t h o ~ - i  6~-me t ~ 7 1 - 1 9 - n o r p r e ~ - i ,  3 ,5  ( 10 ) - t r i  en-2 O-one was 

o b t a i n e d ,  4 unequ i~ooa l ly  i d e n t i f i e d  wi th  an a u t h e n t i c  specimen. 6 

I t  f o l l o n  t h a t  l i t h i u m / l i q u i d  a ~ o n i a  r e d u c t i o n  (and 

r e - o x i d a t i o n )  o f  16u ,17a-cyc lomethylenepregnan-20-ones  e f f e c t s  f i s s i o n  

o f  the cyclopropane  r i n~  wi th  format ion  o f  1 6 ~ - m e t h y l p r e ~ n - 2 0 - o n e s ,  

w h i l s t  the c y c l o p r e ~ m n e  r i n g  o f  the  cor responding  20 -o l s  i s  s t a b l e  

under  t he se  c o n d i t i o n s .  

E X P ~ A L  

N.M.R. s p e c t r a  were determined on a Perkin-Elmer  40 Mc/s 

permanent magnet spec t rome te r  in  deu te roch lo roform with  t e t r amet~71-  

s i l a n e  as i n t e r n a l  s t anda rd .  Op t i ca l  r o t a t i o n s  s e r e  determined on 

c_~a. 1% s o l u t i o n s  in  chloroform a t  room tempera tu re .  

16~-Met~1-19 -nor~re~n-4-ene-3 ° 20-dione. 

The lithlum/liquid --~onia reduction, acid treatment and 

chromium trioxide oxidation of 16~,17a-cyclomethylene-3-methoxy-19- 

n o r p r e ~ n a - l , 3 , 5 ( 1 0 ) - t r i e n - 2 0 - o n e  (10g) was c a r r i e d  out  as d e s c r i b e d  

i n  Pa r t  X ~  1 o f  t h i s  s e r i e s .  The product  was twice  chromatosTaphed 

on a,,l,,mtna and c r y s t e / l i s e d  from methanol to  ~J.Te 16~-met~71- 

19-norpregn-4-ene-3,20-dione, m.p. 131-134 °, [~]D +138° [the previous 

sample of this product I was impure, as evidenced by its constants and 

by thin layer chro~to~ra~] (lit. 6 m.p. 135-137", [~]D +143"). 
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The N.M.R. spectrum had F-proton e ing le t s  at  9.29"r" (C18 methyl) ,  

7.87~ (C21 methyl) and a F-proton doublet at 9.05-~ (J=6.2 c/s) 

(c16= methyl). 

3-Methoxy-16a-methyl-19-norDregna-i. 3.5 (I0)-trien-2 O-one. 

16a, 17u-Cyclome thylene-3 -methox~-lg-norpregna-i, 3,5 (I0)-trien- 

20-one (Sg) was reduced with lithium/liquid ammonia as described 

before. The total product, in pyridine (50 ml.), was added, at 

room temperature, to a suspension of the complex prepared from 

chromium trioxide (Sg) in pyridine (50 ml. ) and kept overnight at 

room temperature. The product, isolated in the usual w~v, was 

crystallised from ether-hexane and methanol to give 3-methox~-16a- 

methyl-19-norpregna-l,5,5(lO)-trien-20-one as laths, m.p. i13-i15 °, 

[a] D +136.2" (lit. 6 m.p. i16-i18 °, [a]D +14)°)" The N.M.R. spectrum 

shows singlet, 3-proton peaks at 9.33~ (C18 methyl), 7.86r (C21 

methyl) and 6.24~ (methox~l). The 016 methyl group appears as a 

3-proton doublet centred at 9.0F~ (J=6.2 c/s). 

38-Acetoxy-16~-methylpre~n-~-en-20-one. 

The lithium/liquid Ammonia reduction, chromium trioxide 

oxidation, acid treatment and acetylation of 16a,17a-cyclomethylene- 

3~-tetrahydropyranyloxypregn-5-en-20-one was carried out as described 

in Part XX~ of this series and the product was purified from 

acetone. It had m.p. 180-182", [aID -16°, 7 and clearly differs 

(mixed m.p., I.R. and N.M.R. spectra) from 3~-acetox~-17a-methylpregn- 

5-en-20-one. Its identity with 5~-acetoxy-16m-methylpregn-5-en- 

20-one (m.p. 182-184 °, [a]D -8") was confirmed by mixed m.p. and 

I.R. spectrum. Its N.M.R. spectrum had 3-proton einglets at 9.341 
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(el8 methyl), 8.98r (C19 methyl), 7.97r (acetate) and 7.87r (C21 

methyl) .  The 16a-methyl group was revealed as a 5-proton doublet at  

9.05~ (J=6.2 c/s), the low field component being coincident with 

the C19 methyl signal. 
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