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IT ie frequently difficult to effect the mono-alkylatlon of 

ketonee, in view of the occurrence of poly-alkylation, The 

brilliant discovery of Stork' on the alkylation of enaminee has 

been ueeful in overcoming thie difficulty in many caeea. We 

now wleh to report a novel method of alkylation of ethylene 

ketale, which results in a two-step syntheele of a-monoalkyl 

ketale and hence of a-monoalkyl ketones. This new synthetic 

method is remarkable for ite mildneee and for the ease with which 

monoalkylation can be achieved in a rather high yield. 

Treatment of ethylene ketale with a Vilameier reagent' at 

room temperature for one hour followed by bane or acid hydro- 

lysis leads to a-formylketala or a-formylketonea, reapectlvely.3 

Wolff-Klehner reduction of the a-formylketale glvee the corree- 

pending a-methylketale which upon acid hydrolyele yield the 

a-methylketonee. 

Recently, we have introduced a new and relatively easy 

method for the acylation of k&ale, which resulted in a one-etep 

eyntheeis of a-acetylketala. 4 Theee a-acetylketale on Wolff- 
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Kishner reduction are similarly converted to a-ethylkatals, 

which o.n acid treatment give a-ethylketones. 

Trsatmant of cholestan-3-one ethylene ketal (1 g) (I) 

in ethy.Lene 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-A2-cholestene (II) [m.p. 1270; 

(a)CHC13 +88* 
D , kZZH 275 mp (E 12700); vgi 5.79(s), 6.06(m), 

6.20(s):, 8.40(s)p. Anal. Found: C, 76.26; H, 10.501, and 

4% of 2-formyl-3-(B-hydroxy) ethoxy-A2-cholestene (III) rn.p. 

144-50; (a)fC13 +930; AZ? 277 mp (E 13100); v","f 2.9(m), 

6.04(m),, 6.18(s)~. Anal. Found: C, 78.35; H, ll.Oll. 

In a similar manner, androstan-17p-ol-3-one ethylene 

ketal (IY) and androstan-178-ol-3-one ethylene ketal azstate 

(V) yiel.ded 22% of androstan-178-ol-3-one formate5s6 (VI) 

Im.p. 14.3-l 450; (a)?"3 +24O; vX@ 5.8(s), 8.4ta)p. Anal. 
maX 

Found: c, 75.40; Ii, 9.431, 67% of 2-formyl-3-(P-formoxy) 

ethoxy-A2-androstene-17B-ol-formate (VII) [m.p. 132-4O; 

(a)y% +82; hEtoH 275 w (1 Ir8OO)j VEX 5.80(s), 6.04(m), 
=X 

6.18(a), 8.45(s)p. Anal. Found: C, 68.753 Ii, 8.191 and 4% 

of 2-formyl-3-( B-hydrory) ethoxy-A2-androstene-17S-ol-formate 

(VIII) tm*p* l55-80; (a)fc13 +97j AzzH 277 WI (13,3oo)j 

vgr 2.98(m), 5.82t.31, 6.07(m), 6.18(s), 8.5(s)p. Anal. 

FoWdr C, 70.53j H, 8.701; and 3% of androstan-17$-ol-3-one 

acetate (IX)5 and 92% of 2-formyl-3(8-formoxy) ethoxy-A2- 

androstene-178-01 acetate (X) 1m.p. 140-10; ((,)Fc13 +79j 

AzzH 277 w (12,900); WE; 5.78(s), 5.80(s), 6.05(m), 6.17(s), 

8.0(sIp. Anal. Found: C, 69.33; H, 8.8663, reenectively. 
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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 A2B2 type multiplet 

centered at 3.96 ppm related to the four neighbouring side 

chain protons, a broad triplet at 4.70 ppm due to the 17-H 

neighbouring the C-17 formate group. Two singlets 

8.09 and 10.2 ppm which are ascribed to formate and 

protons, respectively. 

appeared at 

aldehydic 

Acid hydrolysis of II and X gave E-hydroxymethylene 

cholestan-3-one8 (XI) 1m.p. 170-20; LzF 283 m(l (8600); 

kgF-NaoH 314 ms (E 18,800); vgr 6.4(broad), 8.25(s)u. 

Anal. Found: c, 81.07; Ii, 11.07) and Ghydroxymethylene an- 

drostan-17S-ol-3-one acetate (XII)9 Cm.p. 189-190°; (s)CHCi 
D 3 

+49; iz? 285 rnp (8400); ?..Stp-""" 314 rnv (19,130); 

vzz 5.76(s), 6.4(broad), 8.0(s), 8.25(s)s. Anal. Found: 

C, 73.08; H, 8.881, respectively. 

Hydrolysis of II and X with methanolic sodium bicarbonate 

solution yielded 2-formylcholestan-3-one ethylene ketal (XIII) 

Cm.p. 162-40; (s)CHCl3 D -25; v:r 5.8(s), 8.61(m), 9.31(m)u. 

Anal. Found: C, 78.44; H, 10.961 and E-formylandroatan-17S- 

ol-3-one acetate ethylene ketal (XIV) [m.p. 197-80; (a)CHCl3 D 

-47; vz'f 5.78(s), 5.8(s), 8.0(s), 8.6(m), 9.20(m), 9.35(m)s. 
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Anal. Found: C, 71 .lO; Ii, 8.991, reepectively. 

Wolff-Kiehner reduction of XIII and XIV led to 2-methyl- 

choleetan-3-one ethylene ketal (XV) [m.p. 116~‘7O; (a)D CHC13 +22; 

p" 9.1(m) and 9.2(m)p. Anal. Fetid: C, 80.77; Ii, 11.701 

and E-methylandroetan-178-ol-3-one ethylene ketal (XVI) [m.p. 

220-l”j (a)rc13 +2Oj vzz 2.8(m), 9.1(m) and 9.42(m)p. 

Anal.. Found: C, 76.13; H, 10.471, which were converted to 2u- 

methylcholeetan-3-one*S'o (XVII) [m.p . 121-3Oj (Lg=3 +51; 

vz 5.~B4(a)r. Anal. Found: C, 83.52; H, 12.021 and 2a- 

methylaz~droetan-l7&ol-3-one ""' (XVIII) Im.p. 152-3'; (a)r% 

+27; vrzi 2.67(m), 5.86(e)p1, reepectivelp, by an acid solution. 

Analogoue Wolff-Klahner reduction of P-acetyl cholestan- 

3-one ethylene keta14 (XIX) and Z-acetyl androstan-17&ol-3- 

one acetate ethylene ketal 4 (XX) yielded 2-ethylcholestan-3- 

one ethylene ketal (XXI) [m.p. 117-9°~ (t1)‘~‘~3 +24* vKBr 
D # lilaX 

9.05(m) and 9.15tm)r. Anal. Found: c, 81.101 H, 12.001 and 

2-ethylandroetan-178-ol-s-one ethylene ketal (XXII) (m.p. 166- 

70; (,]gHC13 +17j vzr 2.9(m), 9.1 (ml, 9.5(m), 9.76MP. 

Anal. Found: C, 76.00; H, 10.811, which upon acid hydrolyeie 

gave 2a-ethylcholeetan-3-one (XXIII) 1m.p. 112A”j (0)yc13 +42j 

vff; S.&S(a). Anal. Found: C, 83.46; H, 12.101 and 2?o-ethyl- 

androetan-17$-ol-3-one " (XXIV) [m.p. 169-170”; (01yc13 +29j 

vz’ 2.8(m), 5.85(6)~. Anal. Found: C, 79.29j H, 10.901, 

reapectlvely. 
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I R-H, R1 -C# 17 
ITI R-H,R, -0X 

v R=H,R$ -0A.c 

XIIf R - CEO, R, = C&7 

XIV R-CHO, R, =Ohc 

Xv R * CH 3' Rl = VI7 
XVI R - CH 

3’ 
Ii, =oli 

XIX i=CHCO,R, ==C6R,7 
3 

xx R = CH3C0, R, - OAc 

XXI R - C&t R, - C&7 
XXII R-C9 5, R, - ai 

VI R = Ii, R, - OCHO 

XX R=H,R, =OAC 

XX R=CHO, RI =C$f17 
XXI R-CHO, RI =OAc 

XvIIR-C83,Rl=Cgr17 

XVIIIR-CH 3, Rx = OR 

XI R - CHO, RI - C#17, s - t%O 

XIX R - CHO, B1-c8%7* Rz-= 
VII R - CHO, RI - OCHO, Rz - CHO 

'BXXI R - CBO, RI - OCRO, RR - R 

X R - CHO, RI = OAc, 5 - CR0 
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