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pentanoic acid lactone). Recrystallization from carbon tetra- 
chloride gave analytically pure dl-3: 0.21 g; mp 95-96'; ir 
(CHC13) 1735 cm-'; nmr (CDC13) 4.90-4.31 (m, methine H )  
and 2.72-1.5 ppm (m). Anal.  Calcd for CUHMO~: C, 62.25; 
H ,  7.60. Found: C, 62.25; H, 7.62. 

Conversion of the 60' Melting Isomer of 2 to d/-6.-The crude 
dilactone was prepared from the 60" melting isomer of 2,  and 
without subsequent purification it was converted (>go%) via 
the above sequence to a single14 dioxane dl-6: bp 129-134" 
(0.3 mm); ir (neat) 1725 cm-'; nmr (CClr) 1.27 (s, 6 H ,  ~ > C M e z ) ,  

3.65 (s, 6 H, COZCHI), 2.28 (dd, J = 6 Hz each, 4 H,  CHI- 
COZCH3), and 3.5-3.9 ppm (m, 2 H, CHO); mol wt  (mass 
spectrum), calcd 329.196 (found 329.194). 

The crude intermediary dilactone can be easily purified by 
chromatography on silica gel by eiuting with 2.57, ethyl acetate- 
petroleum ether. After the solution of traces of benzoic acid, 
the 6,6'-methylenebis(6-hydroxyhexanoic acid lactone) was 
isolated. Recrystallization from petroleum ether gave pure dl-4,  
mp 107' (lit.5 mp 108-109.5'). 

Analysis of the 38' Melting Isomer of 1.-The conversion of 
this 38" melting component of 1 to the dilactone and then to  the 
substituted dioxane 5 followed the above sequence. The glc 
analysis14 indicated a mixture of 3970 of dl-5 and 6ly0 of the iso- 
meric dioxane meso-5:  ir (neat) 1725 cm-'; nmr (CClr) 1.29 
(s, 3 H ,  0 O>CC&esuatorla~), 1.38 (a, 3 H,  $=+XX%,,,,i), 

3.61 (s, 6 H ,  COzCH,), 2.25 (dd, J = 6 Ha each, 4 H, CH2COL- 
CH,), 3 .54 .0  ppm (m, 2 H, CHO); mol wt (mass spectrum), 
calcd 301.1651 (found 301.165). 

Registry No.-dl-1, 30469-91-1 ; meso-1, 30469-92-2; 

meso-5, 30469-96-6; dl-6, 30469-97-7. 
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In  connection with a related problem under investi- 
gation in our laboratory, it became desirable to prepare 

5a-androstane-3P117~-diol labeled stereospecifically 
with isotopic hydrogen in the 4a position. We now 
wish to report a convenient method for the reduction 
of the 4,5 double bond to  the 5a isomer. 

The reduction of olefins with hydrazine has been shown 
to occur by a stereospecific cis addition of hydrogen.' 
Thus, reduction of androst-4-ene-3p1 17p-diol with hy- 
drazine gave Eia-androstane-SP, 17P-diol in yields rang- 
ing from 85 to 95% with no detectable amounts of the 
5p isomer. 

Heretofore, heterogeneous catalytic hydrogenation 
of 4-ene-3p-01 using various catalysts and conditions2 
has been the preferred method for the reduction of the 
4,s double bond. This method not only results in a 
mixture of the 5a and 5p isomers but also involves iso- 
tope exchange at  an allylic position when deuterium or 
tritium gas is empl~yed .~- j  

The use of hydrazine has the distinct advantage of 
convenience and speed in the preparation of the 5a iso- 
mer and offers a useful alternative to the catalytic hy- 
drogenation that gives a mixture of the 5a and 5p iso- 
mers which often is tedious and time consuming to sep- 
arate. The reaction gives also exclusively the 5a iso- 
mer when cholest-4-ene-3p-01 and pregn-4-ene-3p120p- 
diol are used. 

Experimental Section 

To a solution of androst-4-ene-3P,17@-diol (612 mg)6 in metha- 
nol (15 ml) was added hydrazine hydrate (7 9)' and cupric acetate 
(1.9 mg). The reaction mixture was stirred at room temperature 
for 7 hr* in an atmosphere of dry air, poured into dilute HC1 
solution, and extracted with ether. The combined ether ex- 
tracts were washed with water, allowed to stand for 10 min over 
sodium sulfate, filtered, and evaporated to dryness. The crystal- 
line residue weighed 550 mg (go%), mp 160-163". Recrystalliza- 
tion from ethanol gave Sa-androstane-3@, 17p-diol melting a t  
163-164' (mixture melting point, ir). 

Registry No.-Hydrazine, 302-01-2; androst-4-ene- 
3p, 17p-dio1, 1156-92-9. 
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