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NoveI and simpIe synthesis of Sp-cholestan-3-onex 

(Received 2 llunc 1935) 

11 two-srcp procedure fur thesynthcsis of coprustanonc is rcporutd. 'X'he first stup i s  
the cataIylic transfer llydrogcnation ul4-cholcstc1~-3-011e over W2 llency rlickcl in  t?oiling 
~sopropanul, wllich gives a rnivrure of 51-cholcs~n-%- and 3@-01s. 111 lhc secorld slcp Ihc 
crude rnixturc nC coproslanois is oxidized with Kliani rcagent lo 5 ~ - c I ~ v l c s ~ n n - 3 - 0 1 ~ ~  a s  ~ h c  
sole product, rv~th ovcr~ll yicld 8074,. 

The classical hydrogcnatioa of 3-om-4-enc and 3-oxo- 1.4-dicnc sleroids will? 
gaseous hydrogen is a convenient route to 5P steroids.' Various catalysts havc bcen 
studied: platinum black,2 palladium c~xidc? palladium kvdruxidc,J.4 palladium klack15 
palladium on c a r b ~ n , ~ ? ~  and copper on a ~ u m i n a . ~  The bcsl rcsulLs wcrc obraincd wlth 
palladium black and subslitutetl pyridincs as sol~~ents." 

The reduction of unsaturated bonds can be achieved with an organic ~noleculc 
as hydrogen donor in the presencc ol a cataIyst, a process dcl'ined by nraudc and 
Linslead as 'CataIylic Translcr Hydrogenation' (cT~H).' Thc CTH sy~lthesis ol' copro- 
stan-3-onc lrorn ~ j -  or A~-choleslerul, amrnplished wi lh motIerale yicld, has a tuactcd 
considerable allcntion.' 

We now scport an efficient synthesis o l  coproslanvnc viri Lhe caralylic uansfcr 
r' hydrogenalionl" of 4-cholesten-3-onc ovcf W2 Raney nickcI In hoiIing isopropanol. 

Thc sjfnlhesis of Sb-cholcst-3-onc is outlined in Scheme 1. The calalyuc lransfcs 
- hydrogenalion o f  4-cholcsl-3-onc(Z) was performed over W2 Raney nickel rn iso- 

propanol that simullanously sexvcs as solvent and hydrogen donor. Alter onc h o u r  u l  
reflux thc reduclion was complctcd. The coursc of the reaction was l(~1lurved hy 
Ihin-layer chromalography. Conversion was broadly quantitative; TLC showccl only 
one new, lowcr Rt, spot. '14-NMR spcctruln showed a quintet at 3.55 ppm and a hingte~ 
a1 4.02 pprn wirh integral r a ~ i o  1:0.3, and an absence of ~Icfinic protons. SpearaI data 
correspoxid to the mixture of 77% equatoriat /3-cl1olestan-3a-ol (11) and 23%. 5J'J- 
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cholcslan-3P-01 (111). Epimeric ctlprostanoIs (11 + 111) can only be acparared with 
digitonin.")'2 We confirmed their 5p-configuration by oxidalion that gdvc 5p-choles- 
tan-3-onc (IV) as sole product. 

Scheme 1 

In lhe second step thc crudc mixture o f  coproslanols was disaoIvcd in acctonc 
and oxidized hy thc dropwisc addilion of' KiIiani reagcnt. Aftcr the work-up, 5p-cholc- 
stan-3-onc (IV) was recrystallized k o m  90% ethanol. Thc ovcrall yield was 80.2%. 

Thc syn~hcsis outlined in this work has at  least two advanrages.'rhc high yield 1s 

comparable to lhat obtained with platinum black? but using a much less cxpcnsivc 
catalyst. (It should be rncnlioned that EIle calalyst jn RuBitka er ril .  paper (ReC. 2) is 
described vaguely as "ein alle Platinschwarz Fr2paral"). With an inexpensive catalyst - 
copper? the yicldis much Jowcr. Our 80.2% yiddis ohtailled by crystallization, whcreas 
Ravasio et alm7got it by chromatography. 

' 

W2 Raney nickcl was preparcd by the melhod of L4o7ingn etal."~t'icr cxl~ausrive ~vasl~ing, rhuwarer- 
IV;IS dccantcd and the catalyst was stored under isopropanol in n rclrigeratur 

Kiliani reagcnll" was preparcd by dissolving 6th g oi sodiuin bichronlatc d~llydralc in 270 1111 o l  wnlcr 
: ~ n t l  80 $ nl cnnccntrared sutfuric acid. ?'hc reagent contained 10% chromic acid. 

11. I,'aln!ylic wumfcr laydrugcnaliotl o,l"4-cJaolest~~z-3-nne (I). 111 a 10 in1 flask, 300 mg of 4-chulesl cn -3- 
nne (I) and 100 mg of \V2 R a n q  nnikcel were suspended in 5 ml ulisupropanol, and I he rellux conrlci~ser w;rs 
 noun tcd. 'The vigorously stirred rcaclio~l mixture was rcHuxcd for one hour'. '1.11~ reacliun was tnonitui-ed by 
thin-lalrcr chl.umntngraphy. Rancy nickcl (usually pyrophoric) was fillered over Cel~tc  in a strctum of cnrbui~ 
dioxidc and isopropanal was rcmovcd un the rotating vacuum Luaporntor. 'l'lie prodi~ct was 291 mg ol' the 
crude mixture ol5fi-cholestari-3a-ol(II) and 5P-d1olestan-3[{-01 (111). 

I% O.virlalinfl nl. .7[~-cho~esran-3a-d (JI )  and 5~-cho/estan-.7~-~a' ( I l l ) .  'l'tlr: c r u d e  jnlxturc oL copro- 
stanols ( 1 1 )  and (111) was dissolved in 25 ml oTacetone, 0.55 rnl ol' Kiliani rcagcnt was ;~drlcd drrq~rvise dlxirlg 
5 rnin~rlcr. and stirring coillinucd for 20 minutes. '[TIC reaction mixturc was cvapura~ed 111 a v4tcuum ro a s~n:)Il 
volu~nc (CG. 2 mi), d i l u ~ e d  with 25 mI of water, and extracted with thrcc ~mrtions ot' 25 ~xil cll~cr.  'l'hc 
combined erllc~.cal dtract  was washed with water, 5% sodium bicsrl~onalc, agilin witlj waler, and dried w~th 
;~nhydrot~s sudium sulphatc. Erhcrwas reinoved in a vacuum. Rccqslallimllrrn k n m  30% cthanol i~l'lbrdcrl 
242 mg ul  pure 5~-cholcstan-3-nnc (IV): m.p. 60 O C  (Kcl. 15,61-62 OC). Ovcrall yield rcgardlng 111c slarlirlg 
c:I~Ehcstcoonc ( I )  was 80.2%. 

Lkr all cuinpuunds currecr m.p., Il<, NMR, and elemental analysis 1ver.c ol)ta~ncrl 
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