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Novel and simple synthesis of 53-cholestan-3-one’
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A two-step procedure for the synthesis of coprostanone is reported. The first step is

the catalytic transfer hydrogenation ol 4-cholesten-3-one over W2 Raney nickel in boiling

isopropanol, which gives a mixture of 5%-cholestan-3a- and 3f-ols. In the second step the

crude mixture of coprostanols is oxidized with Kiliani reagent (o 58-cholestan-3-one as the

sole product, with overall vield 80%.

The classical hydrogenation of 3-oxo-4-ene and 3-oxo-1.4-diene steroids with
gaseous hydrogen is a convenient route to 58 steroids.” Various catalysts have been
studied: platinum black,? palladium oxide,” palladium hydroxide,>* palladium black,”
palladium on carbon,®” and copper on alumina.” The best results were obtained with
palladium black and substituted pyridines as solvents.”

The reduction of unsaturated bonds can be achieved with an organic molecule
as hydrogen donor in the presence of a catalyst, a process defined by Braude and
Linstead as *Catalytic Transfer Hydrogenation” (CTH).® The CTH synthesis of copro-
stan-3-one from A°- or A*-cholesterol, accomplished with moderate yield, has attracted
considerable attention.”

We now report an elficient synthesis of coprostanone via the catalytic transfer
hydr()genationw of 4-cholesten-3-one over W2 Raney nickel In boiling isopropanol.

RESULTS AND DISCUSSION

The synthesis of 55-cholest-3-one is outlined in Scheme 1. The catalytic transfer
hydrogenation of 4-cholest-3-one(I) was performed over W2 Raney nickel in iso-
propanol that simultanously serves as solvent and hydrogen donor. After one hour of
reflux the reduction was completed. The course of the reaction was followed by
thin-layer chromatography. Conversion was broadly quantitative; TLC showed only
one new, lower Rg, spot. 'H-NMR spectrum showed a quintet at 3.55 ppm and a singlet
a1 4.02 ppm with integral ratio 1:0.3, and an absence of olefinic protons. Spectral data
correspond to the mixture of 77% equatorial S-cholestan-3a-ol (II) and 23% 58-
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cholestan-35-ol (III). Epimeric coprostanols (II + TII) can only be separated with
digitonin.'!2 We confirmed their 56-configuration by oxidation that gave 58-choles-
tan-3-one (IV) as sole product.
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Scheme 1.

In the second step the crude mixture of coprostanols was dissolved in acetone
and oxidized by the dropwise addition of Kiliani reagent. After the work-up, 55-chole-
stan-3-one (IV) was recrystallized from 90% ethanol. The overall yield was 80.2%.

The synthesis outlined in this work has at lcdst two advantages. The high yield is
comparable 1o that obtained with platinum black,” but using & much less LX])LH‘»I\L

catalyst. (It should be mentioned that the catalyst in RuZi¢ka er af. paper (Rel. 2) is
dumbcd vaguely as "ein alte Platinschwarz Priparat"). With an inexpensive catalyst -
copper, 7 the yluldls much lower. Our 80.2% yltldl% obtained by crystallization, whereas
Ravasio et al.” got it by chromatography.

EXPERIMENTAL

W2 Raney nickel was prepared by the method of Mozingo er al 1 After exhaustive washing, the water
wits decanted and the catalyst was stored under isopropanol in a refrigerator.

Kiliani rLc1cr(,r1!,” was prepared by dissolving 60 g of sodium bichromate dihydrate in 270 ml ol water
and 80 g of concentrated sulluric acid. The reagent contained 10% chromic acid,

A. Catalytic wansfer hydrogenation of 4-cholesten-3-one (£). In a 10 ml flask, 300 mg of 4-cholesten-3-
one (1) and 100 mg of W2 Raney nickel were suspended in 5 ml of isopropanol. and the reflux condenser was
mounted. The vigorously stirred reaction mixture was refluxed for one hour. ‘The reaction was monitored by
thin-layer chromatography. Raney nickel (usually pyrophoric) was filtered over Celite ina stream of carbon
dioxide and isopropanol was removed on the rotating vacuum evaporator. The product was 291 mg ol the
crude mixture of 53-cholestan-3a-ol (11) and 58-cholestan-35-ol (I11).

B, Ovidation of Sf-cholestan-3o-0l (I) and 53-cholestan-38-o! (111}, The crude mixture ol copro-
stanols (11 and (111} was dissolved in 25 ml of acetone, 0.55 ml ol Kiliani reagent was added dropwise during
5 minutes, and stirring continued for 20 minutes. The reaction mixture was evaporated in a vacuunm to a small
volume (ca. 2 mi), diluted with 25 ml of water, and extracted with three portions ol 25 ml of cther, The
combined ethereal extract was washed with water, 3% sodium bicarbonate, again with water, and dricd with
anhydrous sodium sulphate. Ether was removed in a vacuum. Recrystallization from 90% cthanol allorded
242 mg of pure 55-cholestan-3-one (IV); m.p. 60 °C (Ref, 15, 61-62 °C). Overall vield regarding the starling
cholestenone (1) was 80.2%.

tor all compounds correct m.p., IR, NMR, and elemental analysis were obtained.
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Hipomg
HOBA M JENIIOCTABHA CHUHTESA 55-XOJIECTAH-3-OHA

ILYLOMMP C, CTEBOBL!‘B}, BYKHR II_IO]].]I-EI/IT&2 1 HBAH O .IYPAHT.-T'EZ

R 2 s " .
ll’IHOThX, Georpan n “Xemnjoxw daxynreT, ¥Yaupepsurer ¥ Leorpaxy, Beorpan

CaonmTeH je je/HocTABaH HOCTYIAK 33 CHHTe3Y KolpocraHoHa y e ¢ase, TIpea dasa je
1IpeHocHa XMAPOIeHH3anKja 4-XoecTen-3-0Hd KaTanusorana W2 Ranev-uukiIoM ¥ KBY4aI0M 1ao-
NPOLAHOITY, Koja daje eMelny SA-xonecran-3¢- W 35-ona. ¥V jipyroj (asu ce cpona cMeIa Konpoe-
tanona okcwryje Kiliani-jesum peareHcoM y 58-XxonecTan-3-0H, KOJH je jJe[IHHH IPOH3BOL ¥ YKYTIHOM
npuHocy o 80%.

(Mprsmero 2, jyna 1995)
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