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It would be expeoted that a substituent at C-l of the 

steroid nucleus Is more hindered sterlcally than at the other 

positions except C-11. We wish to report about the synthesis 

of A-norsteroids whloh have a side chain at C-l, and describe 

about some characteristic features of these compounds. 

A-Nortestosterone (I) (1) was condensed with ethyl formate 

in the presence of sodium hydride to form l-hydroxymethylene-A- 

nortestosterone (II), m.p. 200-202°, ~~~~Hmp(logd: 254t4.251, 
290(3 99J j,C.W-KOH-RtOH: . , max 235(4.37), 340(4.24), which easily 

produced the enamines with primary or secondary amines. By the 

hydrogenation with 5% paradlum charcoal as catalyst, II absorbed 

one mole equivalent of hydrogen to form 3,5-dlhydro compound 

(III), m.p. 217-219°,~$~H: 278(3.99), h&~lN-KoH-EtoH: 310 

(4.431, of which 5~3 configuration was deduced from the 

investigation described bellow. 

Deformylatlon of III directly or y& its morphorlnoenamlne 

(IV) with 10% sodium hydroxide solution followed by aoetylatlon 

affoided 178-acetoxy-A-norandrostan-2-one (V), m.p. 146-14S0, 

which was identified with authentic 5p Isomer (2,3) by the aid 
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of IR spectroscopy and gas chromatography. Authentic 5a (3,4) 

and 5p sam:ales showed the retention time of 13.1 and 12.4 mlns., 

respectively (2% SE-30, 180 cmx4 mm l.d., 210'; N2 45 ml/mln.). 

On the other hand, the formylatlon described above 

speclfloally converted 17P-hydroxy-5P-A-norandrostan-.2-one (VI) 

(1) to 3-formyl derivative (VII), m.p. 242-2430,xEgH: 311 
(4 02) *, 

>O.OlU-KOH-EtOH. . max 311(4.24), rather than 1-formyl 

compound (III). 

1-Formyl ketone (III) was refluxed in benzene with cyclo- 

hexanol and R-toluenesulfonlc acid to form the cyclohexyl ether 

(vIII),x;z: 279(4.67), which was reduced with sodium boro- 

hydride and then treated 

a,i%unsaturated aldehyde 

2718, 1682, 1595. 

With the use of the 

with Z&hydrochloric acid to give 

(IX),~~% 24:(3.96),$ KRr cm-': 3441, max 

silica gel liquid-chromatography, the 

oxlme prepared from IX was able to be resolved Into two 

compounds Xa, m-p. 205-208°,~max EtoH: 242(4.22),$ Ex: 3281, 1621, 

971, NMR% ;;;' 3: 0.75(s, IS-CH3), 1.07(s, 19-CH3), 3.61(t, 17-R), 

6.oo(t, C:=C-H), 7.87p.p.m.(s, N=C-H), and xb, m.P. 1o5-187"~ 

A "m"a",": 24,2(4.14),$ Ex: 329, 1612, 926, NRR8$E13: 0.76(s, 

18-CH,), 1.25(s, 19-CH3), 3.58(t, 17-H), 6.11(t, C=C-H), 7.81 2 
p.p.m.(s, N=C-H), the ratio of Xa and Xb being 1 : 10. These 

two compounds should be the syn and ant1 Isomers of the oxlme 

on the basis of the following consideration. 

It has been reported (5) that an azomethlne proton cls to 

hydroxyl group of aldoxime resonates at a lower magnetic field 

than the protou of trans form. The Dreldlng model of Xb shows 

that the rotation of aldoxlmlno group !S hindered by the angular 
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methyl group and the equatorial hydrogen atom at C-11. ThUS, 

the oxygen atom of oxlmlno group and the oleflnlc proton being 

very likely to form an intramolecular hydrogen bond, the signal 

of oleflnlc proton of the anti oxlme should appear at 8 lower 

magnetic field than the proton of syn oxlme. A slnllar example 

appears. In reference (6). The discrepancy in chemical shift 

between 19-methyl groups of Xa and Xb Is also due to the 

different anlsotroplc 

considerations derive 

anti form. 

effects of the oxygen atoms. These 

that Xa must be the syn form and Xb the 
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Reduct.lon of Xa wlth lithium aluainlun hydrlde followed by 

ecetyletion vith acetic anhydride and pyrldlne afforded the (r,i3- 
KBr unszurated acetoamide (XI), m.p. 161-163",3 max: 3313, 1741, 

1643, NMFI% $@7': 3.86(m, N-CH2), 4.5h(qa, 17-H). 5.46(x1, C=C-Z), 

j.62p.p.m.(broad, ;\r-8). Or, the other hand, the sane treatment 

of >_b formed the acetoenaxlde (XII!, r.p. 2C5-2075,X~~~H: 241 

(;.G),$;;f;: 3292, ;7>8, 1640, NNRSz;I?: 3.89(n, C=C-CH2), 

4,53(qa, 17-r;), 5.54(_~, C=C-H), 5.%(brcad, K-3). TJV sbsorption 

band at 241 LIP fsr XII indicates the presence of N-C=C system 
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(7). Gas chromatqgraphioal analysis of the reaction products 

shored that, the syn and anti Isomers of the oxime produced 

specifically XI and XII, respectively (retention time of crude 

product: 9.40 and 10.05 mlns. '1% SE-30, 210'). Consequently, 

It seems that the migration of C=C double bond has occurred in 

course of the reduation in the case of ant1 oxime (Xb). 
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Furthermore, dehydration of Xb with acetic anhydride and 

pyridine afforded the a,P-unsaturated nltrile (XIII), m.p. lkl- 

142',k;;zH: 222(3.74),3:;: 2231, 1738, 1605, which was treated 

with lithium alumlnlum hydride followed by acetylation to form 

the saturated acetoamlde (XIV), m.p. 170-193',3~~: 3336, 1735, 

1652. According to the NMR spectrum (8 gig13: 0.94, 1.02p.p.m. 

(s, 19-CH3)], this acetoamide fs the 3 : 2 mixture of la and 18 

derivatives. 
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