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able activity. Results of testing are listed in Table 11. 
It may be of interest to note that a simple compound 
like ?;-butylpyrrolidine hydrochloride also possesses 
appreciable oral hypoglycemic activity. This sub- 
stance is also highly toxic. It is too premature to ar- 
rive a t  the cause of activity among hexahydroindeno- 
[1,2-c]pyrroles as well as the mode of action of such 
compouiids. The work is in progress and will be re- 
ported later. From experimental results it appears that  
among hesahydroirideiio [I ,2-c]pyrroles of the type I 
which have been tested, compound (I, X = 'I- = OMe; 
R = n-Bu) is the most active one in alloxan diabetic 
rabbitc. Preliminary examination of this compound 
in the anesthetized cat reveals4 that very little fall in 
blood presbure and slight slowing of heart rate occur on 
administration of the compound by the i.v. route at a 
dosage of 2 mg. kg. An in vitro test indicates that  this 
compound does not possess any effect on smooth mus- 
cle. The LDjo of this compound in the  mouse has been 
found to be 130 arid 1800 mg. 'kg. by  the intramuscular 
and oral routes, respectively (data on six mice). The 
results indicate that this compound might attract inter- 
est a5 ai1 oral hypoglycemic agent. 

Experimental& 

N-Substituted Indan-1,2-dicarboximides (IV).-A mixture of 
:in appropriate ethyl indan-lj2-dicarboxylate3 (0.05 mole) and 
an appropriate primary amine (0.1 mole) was heated in a sealed 
tube in an oil bath a t  150" for 8 hr. Excess of the amine was 
removed on a boiling water bath under reduced pressure. The 
residual mass was then heated on a sand bath until evolution of t,he 
amine was complete. The residual mass was extracted with 
ether and the amide was distilled under reduced pressure. 

1,2,3,3a,8,8a-Hexahydro-2-alkylindeno[1,2-c]pyrroles (V).-  
The appropriate indan-1,2-dicarboximide ( 4  g.) was reduced with 
lithium aluminum hydride (1 g.)  in absolute ether (150 ml.) 
under reflux for 1% hr. Escess of lithium aluminum hydride 
was t,hen decomposed slowly with the required quantit,y of water, 
the ethereal solution was filtered, the ether was dried (Sa,SO,), 
and the amine was distilled under reduced pressure. The hy- 
drochloride was prepared by the addition of dry ethereal HC1 
to the ethereal solution of the amine. The hydrochloride crgstal- 
lized from ethyl acetate. 

1-Methylindan-2-carboxylic Acid.-A mixture of ethyl 2- 
benzylacetoacetate (10 g.) and concentrated sulfuric acid (98%;,, 
30 nil.) was kept for 4 hr. a t  30". The mass was then poured 
onto crushed ice and the precipitated 1-methylindene-2-carboxylic 
acid was filtered, washed with water, and dried; m.p. 200". 

The indenecarboxylica acid n-as reduced with sodium amalgam 
in the usual manner. The reduced acid crystallized from 
dilute alcohol, m.p. 7 9 O . 6  I t s  acid chloride was prepared with 
thionyl chloride in the usual manner. It boiled a t  140-141" 
(10 mm.). 

1-Methylindan-2-carboxamide (JII).-The above acid chlo- 
ride (1 mole) was added dropwise under stirring to a mixture of 
an amine (1.5 moles) and NaOH solution ( l0Yc, 1 mole) cooled 
in an ice bat,h. The amide was extracted with ether and distilled. 
Characterist,ics of the amides are listed in Table 11. 
1-Methyl-2-alkylaminomethylindan (II).-1-Methylindan-2- 

carboxamide \vas reduced with lithium aluminum hydride in 
the usual manner and t,he amine was isolated by distillation under 
reduced pressure. The secondary amine was methylated by 
heating a mixture of the amine, formic acid, and formaldehyde 
on a water bath in the usual method.' 

(4) Dr. D.  Chakravarty of ;\Iessrs Smith Stanistreet & Co. (Prt.) Ltd., 

( 5 )  Melting points are corrected and were determined wi th  a Gallenkamp 

(6) If'. Roser, Be?., 20, I574 (1887). 
( 7 )  W. 13. l h c h m a n n ,  Org.  S y n . ,  25, 89 (1945). 
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Intramuscular injection of androsterone (3 why- 
droxyandrostan-17-one), an end product of androgen 
iiietabolisiii in man, is accoiiipanied by substantial 
reduction in seruiii cholesterol levels of hypercholestero- 
lemic pat,ieiits.I While the iiiode of adiiiiriistrat'iori 
and the iiiactivity of the steroid, when given orally,* 
detract, from its therapeutic pot'ent'ial as a hypo- 
cholest,erolemic agent, this iiiiportarit observation has 
nevertheless opened up the interesting possibilit'y 
that  other steroids might be discovered, which would 
be iiiore efficacious, particularly by the oral route. 
Since the introduction of a niethyl group in the steroid 
molecule often results in potentiation of activity (c j .  
1ia-nietliyltestosterone us. test'osterone), it seenied of 
interest, to have 17a-iiiethylandrostane-3cr, l7P-diol, 
a close relat'ive of androst'erone, tested as a possible 
anticholesterol steroid. The preparation of this diol 
is the subject' of the present report. 

17~--1Ieth~~l-~-androstene-3~,17~-diol  (I), a pre- 
cursor of 17cr-iiiet~hyltestosterone, was chosen as the 
starting material because of its ready availability. 
The hydrogenation of 3P-substituted A;-steroids gener- 
ally proceeds with difficulty as regards coiiipletion of 
reduction unless catalyzed by strong acids (pK< 3) .3  
In  view of t'his, it was gratifying to firid a fairly rapid 
uptake of hydrogen when I was stirred with hydrogen 
under 3.51 kg./cm.? (50 p.s.i.) pressure in ethanol- 
acetic acid in the presence of platinum catalyst. The 
reduction was stereospecific arid afforded in 907, yield 
the expected A,/B trans compound, 17a-iiiethylaiidro- 
stane-3B,lip-djol (IT) as a nionohydrat'e, the structure 
of which was established by oxidation to the known 
17cu-methylaiidrosta1i-l7/3-ol-3-one, identified by coni- 
parison with an authentic sample. Tosylation of I1 
with 2.5 21 proportions of p-toluenesulfonyl chloride 
in pyridine a t  0" furnished, in near quantitative yield, 
the desired 3-monotosylate. When the latt,er was 
heated in diiiiethylforiiiaiiiide (DAIF) a t  78" for 45 
l ~ r . , ~  a iiiixture of 170i-1iiethylaiidrostaiie-3a,17~-diol 
(111) arid t'he corresponding (A?) olefin was obtained, 
after saponificat'ion, arid was resolved by  chronia- 
tography 011 aluniina. Without crystallization of the 
intermediates, the over-all yield of 111, m.p. 182- 
184", from I is ca. 357,. Improved result's were ob- 
tained when the displaceinent of the 3P-tosylate was 
carried out Jvith pot'assiuiii acet'ate in aqueous DMF, 
utilizing conditions success full^ eiiiployed wi th coiii- 
pounds of the hyodesoxycholic acid series.> 
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A:: ail alteriiative to  platiriuiii in the catalytic Iiydro- 
geiiatiori of methylaiidrosteriediol (I), dcscribcd abovc, 
the Iiioi'e ieadily available Raiicy nickel \vas cviisidercd. 
Tl i i i  catalyst is utiicluc aiiioiig others i r i  that it caii  

fuiiction wit11 or without extraii(wuh liydiqe11.' 
Iri the latter case, it is the hydrogeii wiitaiiitd i i i  t I I P  
catalyst iri the f o i x i  of substitutional icplacciiieiit of 
nickd atoiiis in the lattice' that  is wspoti~ihlc for the 
reduction, although there i i  sollie evicleiicc. to iiidicatc 
that iri hydroxylic solvents. the procch~ 1ii:iy a1w iii- 
volvc hydrogeu transfer from solvc.111 doiiur t o  tile sub- 
strate acceptor.fid ' When I was ieflu~cd IT it11 I<aticy 
iiickcl i i i  the apivtic solverit. I)ciimicL. nitli w view ti) 
obtaining the corresponding saturated c o l i  ipouiid 11, 
the rcsultaiit product was fouiid to he kctoiiic. Hy 
careful ch~oniatograpliy, there WAS isolated (*a. :<2cc of 
l ' ict-iiiethylandr.ostari-l~~-ol-:~-~~ii~~. \\'hilt deliydro- 
geriut ioits of priiiiary and scwridai.y alcoiiol~ \I i t  l i  

riicxkcl are not unknown, thew usiially iwluircx elwated 
(- 200 tei i~peratures~ u i h .  proi iiot cd ki y h yd rogct 1 

T h c  preseiit oxidittioil is thu* reinark- 
s ease and siiiiplicity. Iii xicu of tlie iiiilcl 

nature of the  oxidatioii,ll the reactiuii hits h c i ~ r i  o~piored 
fui ther aiid sonic pertiiient obhclrvativtin Iiavc, becit 
iii:ide, n hich arc not entirclly n-ithout i i t t ( w < t .  i l  j 
111 the coiiversio~i of tlie :Sr3-liydroxy-~j-coiiip[)iiiid to 
the corresporidiiig saturated 3-ketoiie ioi thc allo 
serirs), tlie reductioii of the double bo~id precede* 
oxidation a t  C-3. The noiiiris-olveliiciit of 3-keto-A)- 
corripouiid arid Iieiicc iiictliyltcstostc-i,oii(~ ah ai I iiitw- 
iiii~jiate in tlie osidatioii n as clearly df>iiiolistrat 
by the survival of the lattei to t l t c b  exteiit of C(I. 40 
(by ultraviolet absorptioii iiicasuieiiic~it) uiidei ex- 
pc>riiiieiital conditions uridcr \\ l i icah the uiibaturatcd diol 
I gave a product ti,aiispareiit ill the ultraviolct regioii, 
indicating total absciicc of iiietlivltestr,hteio11P. J t  
niay, lio~vcvci~, he pointed out that the  lattct vas  prc- 
c i i t  to the exteiit of 10% ( h s d  o i t  ultiaxiolct nbsoip- 
tioii) iii the crude oxidatioii product, \I hcii Ir*\ ( 2  g. g. 
of steroid 21s. 10 g. g. of bteroid) rblley iiickc.1 was eiii- 
ployed. ( 2 )  The efficacy of tlie iiickel is iii b o i i i e  way I C > -  

latcd to i t>  pyrophoric iiaturc. 'Thus, tlic mtalpst. n hiclt 
had t x y s i i  iwdered csseiitially liyhogeii iretJb liy lieatiiig 

relativc~ly itieficctis-e and lccl to ( a .  40 
 ti ~ ~ ( ' I L O  at 200-210" (bath teliip ) fol 

Experimental 

17~Methylandrostane-3~,17@-diol Monohydrate (I1 j.--- A go- 

lution of 17a-methyl-~~-androstene-3~,1iff-diol (50 g.) in ethanol 
(300 ml.) and glacial acetic wid (200 m1.j was stirred n-itli h>-- 
drogen a t  50 p s i .  (3.51 kg./cm.2) in the presence of Adanis' 
catalyst (5 g.) until uptake of hydrogen ceased. The niixture 
was then filtered, the filtrate was evaporated to dr\.ness in Z J Q C I I U  

:it SO", and the residue was triturated with hexane (250 m1.j 
;it room temperature for 30 niin., to  give I1 as n monohydratc 
I  47.91 g., 90cb; )> m.p. ?OR-2103, [ a ]  I'D - 1 2 . 2  f c  0.979) (li t ."  
m.p. 21 1-21?'), This material, whirh gave no color with tetra- 
nitroniethane, u-as used for subsequent esperinit.nts, without 
further purificati:in. An analgticxl sample ihtained 1 ) ~ ~  c,r!.stnl- 
lization from ethyl acetate 1iad m.p. 209-210": [D]"'o - 12.(\l 
I / '  0.62); iiifrered bmds:  3450, :1400, 3210, 1077, :tiid 10:;7 
rn1. .-1. 

dnul .  Cal(d.  for C',fiH&.Ii~U: C, 74.07; H. 11.11; 0,  
14.81. 

17~-~~ethg l -3~- tosy lox~andros tan- l7~-o l , - -  p-'Tt)lueiiesulioii> 1 
chloride (31 g., 7.5 molar proportions) was added in midl 
I)i)rt,ions to  a solution uf the diol I1 (20 g.) iii anhydrous pyritiinv 
(200 i d . ) ;  c:ooled to 0". The iiiisturc wyits inaiiitained s t  t1r:ii 
ieniperatul'e for 24 hr.  : i d  the csress tosyl chloride de(wiiposeil 
Iiy gradual :iddit,iori r)f  \v:itcr. Tmlatiori of the  product I ) ? ,  
pouring the mliole mixture iiito icc water gave 27.64 g. (97.:3(( I ,  
n i .p .  121-129" (prior sinteriiig'l, A,,,:$, 22,s nip (E:':,,, 274, iiidic:iting 
:i purity of 9792,). .in :in:xI~dic.;il szirnple cibtainetl by cr>.stalli- 
zations froni ether-liesaiie 1i:iti rti.1~. 1:;7~-l:37..jo, [cy] "I) --2.O() 
I 1.0). The melting puiiit wirirtl c mte of heating i l l  

t l i ~  range 137-141": A,,,.,, 225 nip ib . E 1 :3,900 I : iiifr:iiw I 
ilul1tii; cCs:r): 3610, i:3iO> 1190, 1 1 ~ 0 ,  

1. C::llcd. for cyF1~"o~s: (,', 
'. Fi.iund: C, 70.17; €I, h.ti7; 

Found: C, 73.93; H, 11.22; 0, 14.85. 

17~.-Methylandrostane-3~,17~-diol (111). A:-~ b S l J l i l t i O l i  
( I f  i h e  preceding unpui,ified !<)i( '( piire) tosylnte ( 2 i . O  r.) iii 

1 % )  See fovtnotr &:L iii icf. I l l ) .  
( 1 3 )  1%. 15. Carson ani1 \'. S.  Ipntieff, . I .  Am. Chrni. h o c . ,  61, I0Sti 1 I 
1 i i j  fnless otherwise statecl. optical rotations ve re  i~ieasiired in alcohn- 

free chloroform, u l t ra~i i , l e t  spectra in ethantil on  a l3eckman UK-2 recor<I- 
inc sljectropliotoiiieter., :ind infrared spectra as niulls in Nujol  on Beckni;rii- 

ptlsition iri t l i f ,  diol :IS R monohydrate. 
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commercial dimethylformamide (1100 ml.) was heated ( N p  

atmosphere) a t  78" for 45 hr. Evaporation of the solvent 
in vacuo a t  60-70' (bath temp.) left an amber gum (36.3 g.), 
which was dissolved in methanol (500 ml.) and refluxed for 30 
min. with potassium carbonate (10 g.) in water (100 ml,). After 
removal of bulk of solvent in vacuo, the residue was diluted with 
water and chilled to 0" for 24 hr. Filtration gave a colorless 
solid (18.0 g.), which was dissolved in a mixture of benzene 
(200 ml.) and ethyl acetate (100 ml.) and adsorbed on a column 
of alumina (450 g.). Elution with benzene-et,hyl acetate ( 2 : l )  
gave a colorless waxy solid (5.76 g.), m.p. 107-111" (sintering at  
103O), which could not be crystallized satisfactorily, the material 
having a great tendency to separate out as a gel. It gave a 
positive tet,ranitromethane test and is probably impure 17a- 
methyl-A2-androsten-17&o116; infrared bands (CSZ): 3620, 3018, 
1656, 776, and 667 cm?. Elution with benzene-ethyl acetate 
( l : l ,  1600 ml.) and evaporation gave a colorless solid (9.65 g.), 
m.p. 172-181", which was crystallized from ethyl acetate a t  0" 
to afford 7.5 g., m.p. 182-184" (sintering a t  179'). Further 
recrystallizations from the same solvent at 0" did not improve 
the melting point. However, when the material BTas crystal- 
lized from ethyl acetate a t  room temp. for 2 hr., pure I11 (5  g.)> 
m.p. 184-185", [aI3'D -12.33 ( c  0.940), was obtained (lit." 
m.p. 184-185'): infrared bands: 3350-3330, 1267, 1172, 1087, 
10?4,1017, and 1010 cm.-l. 

-1naZ. Calcd. for C,oH,,02: C. 78.38: H. 11.18: 0. 10.44. 
I ,  I ,  ~. .. ~ 

Found: C, 78.21; H, 11.28; 0, 10.56. 
B.-A solution of the crude tosylate (28.8 g.) and potassium 

acetat,e (43.2 9.) in dimethylformamide (230 ml.) and water 
(23 nil.) was heated (Np atmosphere) a t  110-115' (bath temp.) for 
5 hr. After concentration in vacuo a t  60-65" (bath temp.), the 
product was isolated, by pouring into water, as a colorless solid 
(26.28 g,)  which was shown by its infrared spectrum to  be a 
mixture of acetate and hydroxy compounds. A portion (25.78 
g,) of the solid in methanol (500 ml.) was heated under reflux 
with potassium carbonate (10 g.)  in water (100 ml.) for 1 hr. 
Infrared spectrum of the product (19.2 g.) indicated incomplete 
hydrolysis. Resaponification for 2 hr. afforded a colorless solid 
(19.0 g.), free from acetate. This was dissolved in benzene 
(200 ml.) and ethyl acetate (100 ml.) and adsorbed on a column 
of alumina (400 g.). Elution with benzene-ethyl acetate (2: 1, 
500 ml.) gave a colorless solid (3.43 g.), which was crude 17a- 
methyl-A2-androsten-lip-o1 (infrared spectrum). Furt'her elu- 
tion (400 ml.) with the same mixture of solvents afforded a color- 
less solid (2.10 g.), identified by it,s infrared spectrum to  be a 
mixture of the olefin and the desired 3a-hydroxy compound. 
Separation was achieved by leaching with boiling hexane (50 
ml.), whereby the 3aJ1ip-diol (1.08 g.), m.p. 182-185' (sintering 
at, l i s" ) ,  was obtained as the insoluble port'ion. Crystallization 
from ethyl acetate afforded 0.93 g., m.p. 182-184" (sintering a t  
1800). 

The eluent from benzene-ethyl acetate (1 : 1) was collected in 
three fractions of 500 ml. each, and on evaporation gave 6.16 
g., m.p. 178-185' (sintering a t  175"); 4.15 g., m.p. 177-185' 
(sintering a t  174'); and 1.05 g. Crystallizations from ethyl 
aretate at  0" yielded 5.37 g., m.p. 183-185" (sintering a t  181'); 
3.61 g., m.p. 182-184.5' (180" a t  sintering); and 0.81 g., m.p. 
182-1835' (180" a t  sintering), respectively. The three crops were 
combined with the crude diol (0.93 8.) from the above benzene- 
ethyl acetate ( 2 : l )  eluate and crystallized from ethyl acetate a t  
room temperature for 2 hr. to give pure lia-methylandrostane- 
:3a,li&diol (8.03 g.), m.p. and m.m.p. 184-185', [ a I z 3 ~  -12.84 
I c 1.275). The infrared spectrum was identical wit,h that of the 
sample prepared as in A. 

Raney Nickel Oxidations.-Raney nickel was an old sample 
( a t  least 4 months old) supplied as a suspension in water, by 
Raney Catalyst Co., Chattanooga, Tenn. The catalyst was 
filtered and washed under suction with distilled water until the 
Lvashings were almost neutral. It was dried as rapidly as possible 
between folds of filter paper and the damp material was weighed, 
washed first with absolute ethanol and then three times with 
benzene, by decantation. The remaining traces of ethanol and 
water were finally removed by azeotropic distillation with ben- 
zene, immediately prior to use. 

(16) This compound has recently been obtained crystalline, m.p. 155- 
1 5 7 O ,  by A. Bowers, .4. D. Cross, J. A. Edwards, H. Carpio, AI. C. Calmda,  
and E .  Denot, J .  M e d .  Chen., 6 ,  160 (1963). 

(17) L. Rucicka, JI. W. Goldberg, and J. Meyer, Helu. Chim. Ada,  18, 
994 (193.5). 

A. Oxidation of 17~-Methyl-A5-androstene-3P,17P-diol with 
Raney Nickel.-A mixture of 17a-methyl-A5-androstene-3B,17P- 
diol (3 g.), Raney nickel catalyst (30 g.) prepared as above, 
and benzene (150 ml.) was heated under reflux with exclusion of 
moisture for 3 hr. The nickel was removed by filtration and the 
extremely pyrophoric filter cake was washed well with benzene. 
Evaporation in vacuo yielded a colorless solid (2.6 g.) giving a 
positive Zimmerman test and showing no high-intensity absorp- 
tion in the ultraviolet region. Chromatography on neutral 
alumina (270 9.) and elution with benzene-ethyl acet,ate ( l : l ,  
250 ml.) gave a pale yellow solid (2.1 g.), which crystallized from 
ethyl acetate to afford colorless needles (0.97 g.) of lia-methyl- 
androstan-lip-ol-3-one, m.p. 190-193", raised to 192-193" 
on recrystallization from the same solvent (lit's& m.p. 192-193'). 

Anal. Calcd. for C ~ O H ~ Z O ? :  C, 78.94; H, 10.52; 0, 10.52. 
Found: C, 78.80; H, 10.32; 0, 10.95. 

A mixture melting point with an  authentic sample was not 
depressed. Infrared spectrum in CHCls (bands at 3610, 3460, 
1705, and 1084 cm.-1) was identical with that of the authentic 
ketone. Evaporation of the mother liquors after removal of 
crystals gave a gum (1.2 g.), which was still ketonic, but could 
not be induced to crystallize. Elution with further 500 ml. of 
benzene-ethyl acetate (1 : 1) gave a colorless semisolid (0.35 g.) 
from which no pure material could be isolated by crystallizations. 
I ts  infrared spectrum indicated a mixture of A5-unsaturated and 
saturated diols contaminated with traces of ketonic impurity. 
Elution with benzene-ethyl acetate (1 :2) and crystallization of 
the resultant product (0.05 g.) from et.hyl acetate gave 0.034 
g. of 17a-methylandrostane-3P,17p-diol, m.p. and m.m.p. 207- 
209". Identity was also established by their infrared spectra. 
When the amount of Raney nickel was curtailed to 6 g., other 
experimental conditions remaining the same, the crude product 
(2.92 g.), m.p. 162-173' (sintering at 155O), showed positive 
Zimmerman reaction and had 50 a t  242 mp, indicating the 
presence of ca. 10% of methyltestosterone. 

B. Treatment of 17a-Methyl-A5-androstene-3p,17p-diol with 
"Hydrogen-Free" Raney Nickel.-The Raney nickel catalyst, 
after filtration and washing with water, was rendered es- 
sentially hydrogen free by heating in ~ C U O  a t  200-210" (bath 
temp.) for 2.25 hr. according to the procedure of Hauptmann 
and Wladislaw.Gb On cooling, dry benzene (150 ml.) was run in 
through a dropping funnel to cover the catalyst (30 g.) com- 
pletely, before breaking vacuum, thus avoiding contact with air. 
Methylandrostenediol (3  9.) was added, and the mixture was 
heated under reflux, with exclusion of moisture, for 3 hr. Fil- 
tration, washing with chloroform, and evaporation gave a 
colorless solid (2.86 g.), m.p. 156-165", 117 at 241 mp, 
indicating ca. 207, of methyltestosterone. Chromatography on 
neutral alumina (270 g.), elution wit,h benzeneethyl acetate 
( 2 : l ;  500 ml.), and fractional crystallizations of the residue 
(1  g.), E;:m 243 at  241 mp, from ethyl acetate and ethyl acetate- 
isooctane furnished 17a-methyltestosterone (0.25 g.), m.p. and 
m.m.p. 163-166", 515 a t  241 mp. Further elution (500 ml.) 
with the same mixture of solvents gave a colorless oil (0.3 g,), 

224 a t  241 mp, showing positive Zimmerman reaction. 
Elution with benzene-ethyl acetate (1 : 1)) evaporation, and 
crystallization of the residue (1.41 g.) from ethyl acetate furnished 
startingdiol(1,27g.), m.p. andm.m.p. 202-204". 

Treatment of 17a-Methyltestosterone with Raney Nickel. 
-When 17"-methyltestosterone (3  g.) was substituted for 
methylandrostenediol in A above, the crude product (2.8 g , )  
showed E;:m 212 a t  242 mp, indicating ca. 40% of starting ma- 
terial. Chromatography on neutral alumina ( 2 7 5  g.), elution 
with benzene-ethyl acetate (4: 1, 500 ml.), and evaporation gave 
a pale yellow semisolid (1.0 g.), showing no significant absorp- 
tion in the ultraviolet region. Crystallizations from ethyl 
acetate and acetone furnished pure lia-methylandrostan-lip- 
ol-3-one (0.21 g.), m.p. and m.m.p. 191-193". The infrared 
spectrum was identical with that of an authentic sample. Fur- 
ther elution (500 ml.) with benzene-ethyl acetate ( 4 : l )  gave a 
colorless solid (0.8 g.), E:Tm 140 a t  240-243 mp, which could 
not be resolved satisfactorily by crystallizations. The infrared 
spectrum indicated a mixture of saturated 3-keto and 3-keto- 
A4 compounds. Elution with benzene-ethyl acetate (3: 1) 
and crystallization of the residue (0.85 g.), m.p. 163-166", 

525 a t  242 mp, from ethyl acetate-isooctane furnished pure 
methyltestosterone (0.76 g.), m.p. 165-167'. A mixture melting 
point with starting material was not depressed. 

D. Oxidation of 17a-Methyl-A6-androstene-3p,17p-diol with 
Raney Nickel in Cyclohexane.-This experiment was carried out 

C. 




