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IT is frequently difficult to effect the mono-alkylation of
ketones, in view of the occurrence of poly-alkylation, The
brilliant discovery of Stork1 on the alkylation of enamines has
been useful in overcoming this difficulty in many cases, We
now wish to report a novel method of alkylation of ethylene
ketals, which results in a two-step synthesis of a-monoalkyl
ketals and hence of a-moncalkyl ketones. This new synthetic
method is remarkable for its mildness and for the ease with which

monoalkylation can be achieved in a rather high yield.

Treatment of ethylene ketals with a Vilasmeier reagentz at
room temperature for one hour followed by base or acid hydro-
lysis leads to a-formylketals or a~-formylketones, respectively.3
Wolff-Kishner reduction of the a-formylketals gives the corres-
ponding a-methylketals which upon acid hydrolysis yield the

a-methylketones,

Recently, we have introduced a new and relatively easy

method for the acylation of ketals, which resulted in a one-step

4

synthesis of a-acetylketals. These a~-acetylketals on Wolff-
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Kishner reduction are similarly converted to a-ethylketals,

which on acid treatment give a-ethylketones.

Trsatment of cholestan-3-one ethylene ketal (1 g) (I)
in ethylene chloride (5 ml) with a mixture of dimethylforma-
mide (1.4 g), phosphorous oxychloride (1 g) and ethylene
chloride (10 ml) for one hour at room temperature yielded 84%
of 2-formyl-3-(p-~formoxy) ethoxy-Aa-cholestene (II) [m.p. 127°;
(a)SHC13 488; AEEOH 295 my (e 12700); VAT 5.79(s), 6.06(m),
6.20(8), 8.40(8)u. Anal., Found: C, 76,26; H, 10.50], and
4% of 2.-formyl-3-(B-hydroxy) ethoxy-Az-cholestene (I11) [(m.p.
150 (a)SHCL3 49305 AESOH 297 my (e 13100); VEDT 2.9(m),
6.04(m), 6.18(s)u. Anal. Found: C, 78.35; H, 11.011,

In a similar manner, androstan-17f-ol-3-one ethylene
ketal (IV) and androstan-17p-ol-3-one ethylene ketal acztate
(V) yielded 22% of androstan-17B-ol-3-one formates’6 (VI)
[m.p. 143-145°; (a)SHC13 +240; X% 5 8(s), 8.4(s)u. Anal.
Found: C, 75.40; H, 9.43], 67% of 2-formyl-3-(p-formoxy)
ethoxy-hz-androstene-l7B—ol-formate (viI) {m.p. 132-49;
(a)SFCL3 482 AZEOH 295 my (11,800); IBT 5.80(s), 6.04(m),
6.18(s), 8.45(a)u. Anal. Found: C, 68.75; H, 8.19] and 4%
of 2-formyl-3-(p-hydroxy) ethoxy—Az-androstene-t7B-ol-formate
(VIII) [m.p. 155-8%; (a)5 O3 497; AEOH 297 my (13,300);

v:f; 2.98(m), 5.82(s), 6.07(m), 6.18(s), 8.5(8)u. Anal.

Found: €, 70.53; H, 8.,70); and 3% of androstan-178-o0l-3-one

acetate (IX)5 and 92% of 2-formyl-3(p-formoxy) ethoxy-Az-

androstene-~178-0l acetate (X) [m.p. 140-19; (c)gHClB +79;

A::gﬂ 277 mu (12,900); vﬁii 5.78(s), 5.80(s), 6.05(m), 6.17(s),

8.0(s)p. Anal, Found: C, 69,33; H, 8,86], reaspectively.
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The n.m.r. Spectrum7 of VIII indicated a broad band at

3.05 ppm due to one hydroxylic proton, an A232 type multipliet
centered at 3,96 ppm related to the four neighbouring side
chain protons, a broad triplet at 4.70 ppm due to the t7-H
neighbouring the C-17 formate group. Two singlets appeared at
8.09 and 10,2 ppm which are ascribed to formate and aldehydic

protons, respectively.

Acid hydrolysis of II and X gave 2-hydroxymethylene

cholestan-B-one8 {XI) (m.p. 170-29; Aﬁ:gg 283 mp (8600);
ACCOH-NaOH 310 my (e 18,800); viBT 6.4 (broad), 8.25(s)y.

Anal, Found: C, 81,07; H, 11,07] and 2-hydroxymethylene an-
drostan-17p-ol-3-one acetate (XI1)? [m.p. 189-1900; {a)SHC13

NaCH 285 mu (8400); KEtOH-NaOH

+h9; A 20 e 314 mu (19,120);
KBr

Voax 5.76(8), 6.4(broad), 8.0(s), 8.25(s)p. Anal. Found:

C, 73.08; H, 8.88], respectively.

Hydrolysis of II and X with methanolic sodium bicarbonate
solution yielded 2-formylcholestan-3-one ethylene ketal (XIII)
[m.p. 162-4%; (a)FFCM3 -25; viET 5.8(s), 8.61(m), 9.31(m)u.
Anal. Found: C, 78.44; H, 10.96] and 2-formylandrostan-17g-
ol-3-cone acetate ethylene ketal (XIV) [m.p. 197-8°; (a)33613

75 VEBT 5 m8(s), 5.8(s), 8.0(s), 8.6(m), 9.20(m), 9.35(m)u.

v,
max
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Anal, Found: C, 71.10; H, 8.99], respectively.

Wolff-Kishner reducticen of XIII and XIV led to R-methyl-
cholestan-3-one ethylene ketal (XV) [m.p. 116-7°; (n)gHCIS +22;
vRBr 9.1(m) and 9.2(m)u. Anal. Found: C, 80.77; H, 11.70]
and 2-methylandrostan-17p-ol-3-one ethylene ketal (XVI) [m.p.
220~10; (a)gHCI3 +20; vgzi 2.8(m), 9.1 (m) and 9.42(m)yu.

Anal. Found: C, 76.13; H, 10,47], which were converted to 2a-

8,10

methylcholestan-3-one (xvII) [m.p. 121-3%; (a)gHCI3 +51;

VKT 5.8u(s)u. Anal, Found: C, 83.52; H, 12.02] and 2a-
methylandrostan-17p-ol-3-one' '#'? (XVIII) [m.p. 152-3%; (a)SPCl3

+27; 'ﬁ:: 2.87(m), 5.86(s)ul, respectively, by an acid solution.

Analogous Wolff-Kishner reduction of 2-acetyl cholestan-~
3-one ethylene ketalu (XIX) and R-acetyl androstan-i7f-0l~3-
one aceltate ethylene ketalh (xx) yielded R-ethylcholestan-3-

one ethylene ketal (XXI) [m.p. 117-9°; (a)SHC13 4ay; VEBX

9.05(m) and 9.15(m)u. Anal, Found: C, 81.10; H, 12,00] and

R-ethylandrostan-!17p-ol-3-one ethylene ketal (xX11) (m.p. 166-

70; («)1SHC13 419, WEBT 2. 9(m), 9.1(m), 9.5(m), 9.76(m)n.

Anal. Found: C, 76.00; H, 10.,81], which upon acid hydrolysis
gave 2a-ethylcholestan-3-one (XXIII) [m.p. 112-4°; (c)gHC13 2

vﬁiﬁ 5.85(s). Anal. Found: C, 83.46; H, 12,10] and Ra-ethyl-~

androstan-i?p-ol-B-one" (xx1v) {m.p. 169-170°; (G)SHCI3 +29;

viBr 2.6(m), 5.85(s)p. Anal., Found: C, 79.29; H, 10.90],

reapectively,
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R, R
R R
I R-H’R!-CBKV? VI R-H,R‘NOCHO
IV R=H, R =0H IX R=H, R, = 0AC
v R = H, R"’O&c XI R = CHO, a‘-cexl.;,
XI1X R = CHO, R‘ - CBH"T XII R = CHO, Rt = QOAc
x1v R = CHO, R' = OAcC XVITI R = CHB, Rl - Caxl.?
XV R =CHy, R, = CgHyp XVIII R = CHy, Ry = OH
VI R_ - CH3, R‘ » OH XXIII R = czus,R! - C3Hl'?
XX R= CﬁBCO, R‘ = CSHP? XXIVR = CZHS’RI = OH
XX R = CHjCO, R, = OAc
IXI R = CpH, Ry = CgHyy,
XTI R = CZ“S" R‘ = OH
R,
R
(‘?Rg
II R = CHO, Ry = Cgl,, Ry = CHO
III R = CHO, Ry = Cgllyny Ry = H
VII R = CHO, Rl = QCHO, "2 = CHO
VIII R = CHO, R, = OCHO, R, = H
X R=

CHO, R, = OAc, R, = CHO
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