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Hydrogenolysis of Steroid Thioacetals with Modified Raney Nickel Catalyst 
BY SEYMOUR BERNSTEIN AND LOUIS DORFRLIN 

\.t'olfrom and Karabinosl have recently reported 
a novel method of converting carbonyl and alde- 
hyde groups to methylene groups. The ketone or 
aldehyde was converted to the thioacetal which 
in turn was submitted to hydrogenolysis in dilute 
ethanol with a modified Raney nickel catalyst to 
give the corresponding methylene (or desoxo) 
compound. 

It was of interest to us to apply this reaction in 
the steroid field. Accordingly we have prepared 
using essentially the same method as Wolfrom 
and Karabinos cholestanone-3 diethyl thioacetal 
(IV), 3-ketocholanic acid diethyl thioacetal (V), 
and methyl 3-ketocholanate diethyl thioacetal 
(VI) by treating the corresponding ketone with 
ethyl mercaptan in the presence of sodium sulfate 
and zinc chloride. 

pure cholanic acid (VIII) .  I t  was found that  
(V) when submitted to hydrogenolysis was "ad- 
sorbed]' by the catalyst and the product could not 
he removed with 0.9 N sodium hydroxide. How- 
ever on destroying the catalyst with hydrochloric 
acid impure (VIII), m. p. 157-159', was isolated. 

Experimental 
Cholestanone-3 Diethyl Thioacetal (IV).-To a mix- 

ture  of 0.5 g. of cholestanone-3, 1 g. of anhy- 
drous sodium sulfate, and 0.5 E. of freshly 
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Attempts to prepare by this method the diethyl 
thioacetals of 7-ketocholestanyl acetate arid 
methyl 3-hydroxy-1 2-ketocholanc '1 t c were uiisuc- 
cessful. 

Also it was found that A '-cholestenone-:i iX) 
reacts with ethyl mercaptan in the presence 
of sodium sulfate and zinc chloride to give a11 

enol-thioether of probable structure2 (XI). This 
enol-thioether on hydrolysis in alcohol with hy- 
drochloric acid gave back X. 

The steroid thioacetals were successfully sub- 
mitted to hydrogenolysis in dioxane solution with 
a modified Raney nickel catalyst. (IV) gave 
cholestane (VII),  and (VI) gave a low melting 
methyl cholanate (IX) which on hydrolysis gave 

( 1 )  Wolfrom and Karabinos, THIS JOURNAL, 66, 909 (1944) 
(2 )  See Schwenk, Fleischer and Whitman,  THIS JOURNAL, 60, 1702 

(1938),  and Schwenk and Whitman,  U. S. Patent  2,216,540, for the 
oxygen analog of this compound. 

fused zinc chloride there was adaed 10 cc. of 
ethyl mercaptan. The  reaction mixture was 
placed in the refrigerator (3-5 ") overnight. 
'The excess ethyl mercaptan was evaporated 
in z~ucuo, and this gave a solid residue. Water 
was adtlcd and the product was taken up in 
ether. The ether extract was washed succcs- 
sively with water, dilute sodium hydroxide and 
water. I t  was dried with anhydrous sodium 
sulfate and on evaporation in uucuo a solid 
residue was obtained. On recrystallization 
from acetonc-alcohol 0 .5  g. of thioacetal was 
ootained m. p.  51-55". A sample of this 
material was recrystallized from dilute ace- 
tone, and a t  no time was the solvent per- 
mitted to  become warmer than SO", m .  p. 
80-82 '. 

Anal.  Calcd. for C ~ I H & :  S, 13.1. 
Found: S, 13.0. 

3-Ketocholanic Acid Diethyl Thioacetal 
(V).-Five hundred milligrams of 3-keto- 
cholanic acid in  the same manner gave 0.6 g. 
of crude thioacetal. m. D. 106-112'. with 
effervescence. The 'prod& was recrystal- 

lized from dilute alcohol, 111. p .  138-144' with efferves- 

. l m ~ l .  Calcd. for ClrliInO&.: S, 13.3. Found:  S, 
1x1. 

Methyl 3-Ketocholanate Diethyl Thioacetal (VI).-Six 
hundred milligrams of methyl 3-kctocholanate in the same 
manner gave 0.61 g. of an oil. Attempts to  crystallize 
the oil from ether-methanol and from acetone were unsuc- 
cessful. 

A4-Cholestenone-3 Enol Ethyl Thioether (XI).--One 
gram of (X) in the same manner gave 1.17 g. of a yellow 
viscous oil which crystallized on standing. On recrystalli- 
zation from acetoile 570 nig. of crude product was obtaiiied 
which meltcd a t  95-98', I t  was taken up in ether and 
filtered t o  free i t  of some insoluble material, and on further 
recrystallization from acetone 435 mg. of pure etiol-thio- 
ether were obtained, m. p .  98-99.5". I t  gave a positive 
Koscriheim test. 

Anc1l. Calcd. for CsHsoS: C, 80.9; -€I, 11.7; S, 7.4.  
Found: C, 81.2, 81.1; H ,  10.9, 11.0; S, i.1. 

A solution of 1 g. of the enol-thioether, 10 cc. of 6 N 
hydrochloric acid and 40 cc. of alcohol was refluxed for 
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six hours. The  solutioii was cooled and a white solid 
separated, m.  p. 84-86°.3 On recrystallization from ace- 
tone pure (X) was obtained, m. p. 81-82", A mixed 
melting point determination with an  authentic sample of 
(X) gave no depression of melting point. 

Modified Raney Nickel Catalyst.-'-The catalyst was 
prepared in the usual manner except tha t  after the addition 
of thc alloy the reaction mixture was allowed to s t a rd  a t  
room temperature overnight. 

Hydrogenolysis of (IV).-A mixture of 100 mg. of choles- 
tanone-3 thioacetal in 15 cc. of dioxane and 1.5 g. of rnodi- 
fied Raney nickel catalyst was heated on the steam-bath 
for seventeen hours. The cooled mixture was filtered 
through Celite and the recovered catalyst was washed with 
dioxane and ether. The filtrate on evaporation gave an oil 
which on working with methanol solidified. The solid 
cholestane was collected by filtration and washed with 
methanol, m .  p.  '73-74.5", wt.  67 mg. An additional milli- 
gram of material was obtained from the mother liquor. All- 
told the yield of impure cholestane was 91t-fi. Oti re- 
crystallization from acetone-methanol pure cholestanr Tvaq 
obtained, m .  p ,  78.5-79". I t  gave a negative nitropruiside 
test for the  presence of sulfur and a negative Liebermaiin 
test. 

Hydrogenolysis of (V).-To a solution of 0.1 g. of 3- 
ketocholanic acid thioacetal in 15 cc. dioxane there \vas 
added 1.5 g. of modified Raney nickel catalyst, and the 
mixture was heated on the  steam-bath for six hours. I t  
was filtered through Celite and gave a water-white filuatc 
which on evaporation gave an extremely small amouiit OF 
solid which was insoluble in cold alcohol. 

The  recovered catalyst was leached with 0.9 S sotlinni 
hytlrovitlc which when acidified gave only a slight turhiclity. 
The catalyst was treated with hydrochloric acid. The i n -  
soluble material waq collected by  filtration and was washvti 
well with water. I t  was then washed successively with 
hot alcohol, chloroforni and acetone. 'The organic mash- 
ings were evaporated and this gave a slightly yellow oil 
which solidified on the  addition of alcohol. U'ater was 
added and the solid was collected by  filtration, wt.  50 mg. ,  
m .  p. 115-129". This material gave a negative uitro- 
prusside test for sulfur, was soluble in chloroform and be- 
came electrified on rubbing similar t o  cholanic acid. After 
three recrystallizations from dilute alcohol low mclting 
cholanic acid was obtained, ni. p. 157-159". 

( 3 )  See Barton and Jones, J .  C h e m .  S O L . ,  391 ( I C M Z ) ,  for the higher 
melting form of I:X;.  

(4) See Roup.ult, Cattelain and Chabrier, Bull. SOC. c h i m . ,  I C > ]  5, 
1099 (1938) and \ l ~ i z i n g i ~ ,  e t  d., THIS J O U R N A L ,  66, 1013 (1943). 
for the preparation of similar modified Raney nickel cat;rlysts. 

Hydrogenolysis of (VI).-A mixture of 0.til g. of VI, 
9 g. of modified Raney nickel catalyst and 40 cc. of dioxane 
was refluxed for eleven hours. I t  was filtered and the 
recovered catalyst was washed thoroughly with ether. 
?'hc filtrate was evaporated in B ~ C Z ~ O  and gave a slightly 
yellow viscous oil which on working with methanol solidi- 
fied. The solid was collected by fltration and was washed 
with colt1 methanol, in. p .  76-78 , wt. 0.21<5 g. From the 
mother liquor 7i mg. more of material was isolated, i n  p. 
71-75". The yield of crude methyl cholanate was 0.322 g.  
(tj9.7%). The rnain fraction of crystals was recrystallized 
from acetone-methanol, m p .  i8.5-79.5'.  Two more 
recrystallizations did not improve the melting point and 
the inaterial analyzed a? follows: 

. l n d .  Calcd. for CrsH4,0r: C ,  80.2; €1, 11.3. Fou~ id :  
C, 80.3; 80.2; H,  11.5, 11.1. 

The melting point in the literature for methyl cholanate 
is 8(i-87°.5 The material was therefore hydrolyzed in the  
usual rnanuer anti gave purc cholanic acid, ni. 11. l f i2-  
162.5". 
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Summary 
'I'he diethyl thioacetals of cholestanone 3, 

:I-ketocholanic acid and methyl 3-ketocholsnate 
have been prepared. 

The enol ethyl thioether of A4-cholestenone- 
3 has been prepared. Hydrolysis o f  this coni- 
pound with alcoholic hydrochloric acid gave back 
A '-cholcsteiioiie-:1. 

:I. Hytlrogeriolysis of cholcstaiioiie-:3 thio- 
acetal with a niodified Kaney nickel catalyst in di- 
oxane gave cholestane. 
1. Hydrogenolysis of methyl 3-ketocholanate 

thioacetal with a modified I<:iney nickel catalyst 
in tliosanc gave ;I low-melting triethyl cholanate 
from which on hydrolysis pure cholanic acid was 
obtaiiied. 

1 .  

2 .  

( 3 )  Reichstein and Althcr, f l ( , l z ' ,  Chcm. A d a ,  26, 803 ( 1 9 4 2 ) .  

PEARL RIVER, N. Y. RECEIVED SEPTEMHER 19, 1945 

__ 

[COSTRIBvTIOS FROM THE DEPAFTMENT OF CIIEMISTRY, PURDUIi ~SIV13RSITY]  

Synthesis of Arylpropylamines. 
BY T. M. PATRICK, J r i  ,? 1;. 

Rlaiiy of the more important arylpropylaiiiines 
which have shown sympathomimetic activity are 
distinguished by hydroxy, methoxy, or tnethyl- 
enedioxy substituents in nuclear positions. On 
the other hand, little has been published concrern- 
ing the synthesis or physiological activity of the 
corresponding nitro and amino derivatives. 

In  addition to their potential use as pharma- 
ceuticals per  se, the nitrated phetiylpropyluiiiines 

( 1 )  Based upon a thesis submitted by T. M. Patr ick,  Jr . ,  t ,  the  
Faculty of Purdue University in partial fulfillment of the reouire- 
ments for the Degree of Doctor of Philosophy, April, 1943. 

(2) Abbott Laboratories Fellow, 1941-1942. Present adc r e s :  
Monsanto Chemical Co., Dayton 7. Ohio. 

111. From Nuclear Nitration' 
'r. LTCBICE I \ N D  H .  B. H A S  

can serve as iiiteriiietliates for syiitliesis of otlier 
derivatives iiot readily prepared by other ineth- 
ods. Thus, Hoo\7er3 reported that  l-(p-ainino- 
pheiiyl)-L'-prop).laiiiitie can be selectively di- 
azotized and hydrolyzed to l-(p-hydroxyphenyl)- 
2-propylainine (known coinniercially as Paretl- 
rine). Other riuelcar ainino derivatives shoultl 
likewise undergo selective diazotization aiid 
accordingly several clifferelit substituents coultl 
coticeivably replace the aiiiiiio group by kiiown 
methods. 

l-h'itro-3-phenylproparie, 2-chloro- 1- (p-chloro- 
(3)' Houver. Ph.D. Thesis. Purdue University, 19-41. 


