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able activity. Results of testing are listed in Table II.
It may be of interest to note that a simple compound
like N-butylpyrrolidine hydrochloride also possesses
appreciable oral hypoglycemic activity. This sub-
stance is also highly toxic. It is too premature to ar-
rive at the cause of activity among hexahydroindeno-
[1,2-¢]pyrroles as well as the mode of action of such
compounids. The work is in progress and will be re-
ported later. From experimental results it appears that
among hexahydroindeno[1,2-cJpyrroles of the type I
which have been tested, compound (I, X = Y = OMe;
R = n-Bu) is the most active one in alloxan diabetic
rabbitz. Prehminary examination of this compound
in the anesthetized cat reveals* that very little fall in
blood pressure and slight slowing of heart rate occur on
administration of the compound by the iv. route at a
dosage of 2 mg./’kg. An in vitro test indicates that this
conipound does not possess any effect on smooth mus-
cle. The LD; of this compound in the mouse has been
found to be 130 and 1800 mg. /kg. by the intramuscular
and oral routes, respectively (data on six mice). The
results indicate that this compound might attract inter-
est as an oral hypoglyveemic agent.

Experimental®

N-Substituted Indan-1,2-dicarboximides (IV).—A miixture of
an appropriate ethyl indan-1,2-dicarboxylate? (0.05 mole) and
an appropriate primary amine (0.1 niole) was heated in a sealed
tube in an oil bath at 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 the
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-dicatboximide (4 g.) was reduced with
lithiunmi aluminum hydride (1 g.) in absolute ether (150 ml.)
under reflux for 12 hr. Excess of lithium aluminum hydride
was then deconiposed slowly with the required quantity of water,
the ethereal solution was filtered, the ether was dried (Na,SOQ,),
and the amine was distilled under reduced pressure. The hy-
drochloride was prepared by the addition of dry ethereal HCI
to the ethereal solution of the amine. The hydrochloride crystal-
lized from ethvl acetate.

1-Methylindan-2-carboxylic Acid.—A mixture of ethyl 2-
benzylacetoacetate (10 g.) and concentrated sulfuric acid (989,
30 wml.) was kept for 4 hr. at 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 indenecarboxylic acid was reduced with sodium anialgam
in the usual mianner. The reduced acid crystallized from
dilute alcohol, m.p. 79°.% Iis acid chloride was prepared with
thiony] chloride in the usual manner. It boiled at 140-141°
(10nim.).

1-Methylindan-2-carboxamide (II1).—The above acid chlo-
ride (1 mole) was added dropwise under stirring to a mixture of
an amine (1.5 moles) and NaOH solution (109, 1 mole) cooled
inanice bath. The amide was extracted with ether and distilled.
Characteristics of the amides are listed in Table IT.

1-Methyl-2-alkylaminomethylindan  (II).—1-Methylindan-2-
carboxamide was reduced with lithiuni aluminum hydride in
the usual manner and the 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 Messrs Smith Stanistreet & Co. (Pvt.) Ltd.,
Caleutta. kindly informed the pharmacological data.

(3) Melting points are corrected and were determined with a Gallenkamp
apparatus. Boiling points are uncorrected.

(6) W. Roser, Ber.. 20, 1574 (1887).

(7) W. E. Bachmann, Ovg. Syn., 26, 89 (1943).
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Intramuscular injection of androsterone (3o-hy-
droxyandrostan-17-one), an end product of androgen
metabolism in man, is accompanied by substantial
reduction in serum cholesterol levels of hypercholestero-
lemic patients.! While the mode of administration
and the inactivity of the steroid, when given orally,?
detract from its therapeutic potential as a hypo-
cholesterolemic agent, this important observation has
nevertheless opened up the interesting possibility
that other steroids might be discovered, which would
be more efficacious, particularly by the oral route.
Since the introduction of a methyl group in the steroid
niolecule often results in potentiation of activity (cf.
17 a-methyltestosterone vs. testosterone), it seemed of
interest to have 17a-methylandrostane-3«,178-diol,
a close relative of androsterone, tested as a possible
anticholesterol steroid. The preparation of this diol
is the subject of the present report.

17 a-Methyl-A*-androstene-38,178-diol  (I), a pre-
cursor of 17a-methyltestosterone, was chosen as the
starting material because of its ready availability.
The hydrogenation of 38-substituted A’-steroids gener-
ally proceeds with difficulty as regards completion of
reduction unless catalyzed by strong acids (pK < 3).3
In view of this, it was gratifying to find a fairly rapid
uptake of hydrogen when I was stirred with hydrogen
under 3.51 kg./em.? (50 p.s.i.) pressure in ethanol—
acetic acid in the presence of platinum catalyst. The
reduction was stereospecific and afforded in 909 yield
the expected A/B trans compound, 17a-methylandro-
stane-38,173-diol (II) as a monohydrate, the structure
of which was established by oxidation to the known
17 a-methylandrostan-178-ol-3-one, identified by comn-
parison with an authentic sample. Tosylation of II
with 2.5 37 proportions of p-toluenesulfonyl chloride
in pyridine at 0° furnished, in near quantitative yield,
the desired 3-monotosylate. When the latter was
heated in dimethylformamide (DMIT) at 78° for 45
hr.,* a wmixture of 17a-methylandrostane-3«,173-diol
(IIT) and the corresponding (A?) olefin was obtained,
after saponification, and was resolved by chroma-
tography on alumina. Without crystallization of the
intermediates, the over-all yield of III, m.p. 182-
184°, from I 1s ca. 359,. Improved results were ob-
tained when the displacement of the 38-tosylate was
carried out with potassium acetate in aqueous DAIT,
utilizing conditions successfully employed with com-
pounds of the hyodesoxycholic acid series.”

(1) L. Hellman, H. L. Bradlow, B, Zumoff. D. K, Fukushima, and T. F.
Gallagher, J. Clin. Endocrinol. Metab., 19, 1936 (1959).

(2) W. D. Cohen, N. Higano, and R. W. Robinson, Circulation. 22, 659
(1960).

(3) (a) E. B. Hershberg, O. M, Rubin. H. Staeudle, and L. Kuhlen,
J. Am. Chem. Soc., 78, 1144 (1951); (b) J. R. Lewis and C. W. Shoppee,
J. Chem. Soc., 1365 (1955).

(4) F. C. Chang and R. T Blickenstaff. J. Am. Chem. Soc., 80, 2906
(1938).

(3) (a) P. Ziegler and K. R. Bharucha, Chem. Ind. (London), 1351
(1953): (b) K. R. Bharucha. G. C. Buckley, C. K. Cross, L. J. Rubin, and

P. Ziegler, Can. J. Chem., 34, 982 (1956); (¢} K. R. Bharucha, Experientia,
14,5 (1958).
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As an alternative to platinum in the catalytic hydro-
genation of methylandrostenediol (I), deseribed above,
the more readily available Rauey nickel was considered.
This catalyst is unique among others in that it can
function with or without extraneous hydrogen.t
In the latter case, it is the hydrogen contained in the
catalyst in the form of substitutional replaccment of
nickel atoms in the lattice’ that is respousible for the
reduction, although there is some evidence to indicate
that in hydroxylic solvents, the process may also in-
volve hydrogen trausfer from solvent donor to the sub-
strate acceptor.®®  When I was refluxed with Rancy
nickel in the aprotic solvent, benzene, with a view to
obtaining the corresponding saturated compound 1T,
the resultant product was found to be ketonic. By
carcful chromatography, there was solated ca. 329, of
17a-methylandrostan-178-ol-3-one.  While  dehydro-
genations of pranary and secondary alcohols with
nickel are not unknown, these usually require elevated
(~200°) temperatures® unless promoted by hydrogen
acceptors.fe1  The present oxidation is thus remark-
able for its ease and simplicity. In view of the mild
nature of the oxidation,!! the reaction has been explored
further and some pertinent observations have been
made, which are not entirely without interest. (1)
In the conversion of the 33-hydroxy-ai-compound to
the corresponding saturated 3-ketone (of the allo
series), the reduction of the double bond precedes
oxidation at C-3. The noninvolvement of 3-keto-A-
compound and hence methyltestosterone as an inter-
mediate in the oxidation was clearly demonstrated
by the survival of the latter to the extent of ca. 4067
(by ultraviolet absorption mecasurement) under ex-
perimental conditions under which the unsaturated diol
I gave a product transparent in the ultraviolet region,
indicating total absence of methyltestosterone. It
may, however, be pointed out that the latter was pres-
ent to the extent of 109, (basced on ultraviolet absorp-
tion) in the erude oxidation product, when less (2 g./'g.
of steroid vs. 10 g./'g. of steroid) Raney nickel was em-
ployed. (2) The efficacy of the nickel isin some way re-
lated to its pyrophoric nature. Thus, the catalyst, which
had been rendered essentially hydrogen free® by heating
wn vacuo at 200-210° (bath tcmp.) for 2.25 hr., was
relatively ineffective and led to ca. 409 recovery of

(Gy [nter alia (w1 R. Mazingo, C. Spencer, and X. Folkers, J. Am. Chem.
Soc.. 66, 184t (1944), and references cited therein: (b) H. llwuptinann and
1. Wladislaw, 441d., T2. 707, 710 (19507: (¢) W. A. Bouner, ihid.. T4, 1033
(1952 (d) 1. F. Fieser, ¢hd., T6, 1045 (193H; (e) T F. Tieser, (!, Yuan,
and 1. Goto, ilvd., 82, 1996 (1660).

(7 R.J. Kokes and P. . Emmett, il4d., 81, 5032 (1954,

(& {a) M. L. Wolfrom and J. V. Karabinos, itid., 66, 904 (1944); by
C. Djernssi. A. J. Manson, and M. Gorman, 1hid., T7, 4925 (16455, (e) .
. Kleiderer and E. C. Ixornfeld, J. Org. Chem., 18, 455 (1948).

(9) (a) R. Schroter in'"Newer Methods of Preparative Organic Chemistry.”
Interscience Publishers, Inc., New York, N. Y., 1048, p, v0: () M. M. Kor-
otacva aund M, P. Koetneva, J. Chem. Ind. (USSR). 52 (1933): Chem.
Abste., 28, 138 (1934); (c) R. Pawl. Compt. rend., 208, 1319 (1939): (d) L.
Palfray and 3. Sabetay. i%d.. 208, 100 (1939): (e) L. Pulfray, S. Sabetay,
and A. Malasz, ibid., 209, 1000 (1939Y; (f) A, Halasz. An»x. chim. (Paris). 14,
318 (1940).

(10} (3 M. Elirenstein, A, R. Jolmson, P, . Olinsted, V. T, Vivian, and
M. A, Wagner, J. Org. Chem,, 18, 264 (1950): (b) J. Romo. Bol. inst. quim.
wnin, nacl. antot Mex., 4, 91 (1972); (¢) P. N. Rao aund . R. Gollberz.
Tetrakedron, 18, 1251 (1962); (1) J. FFishmaa, Chem. Ind. (London), 1467
(1962),

(11 Since the eoneclusiou of this work in 1959, an inspeetion of the litera-
ture revealed two isolated examples of oxidation with Raney niekel under
comnarable conditions: (a) €. Djerassi, M. Gorman, and 1. A, Henry, /.
Am. Chem. Soc., TT, 4647 (1935): (by J. A. Berson and W. M. Jones. J.
Org. Chem., 21, 1324 (1956,
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the starting material, together with 20¢, of 17a-
niethyltestosterone.  Presumably, the heating process
alters the active site at which the reaction oceurs.
{(3) Benzene does not appear to be necessary for tiw
oxidation, which also procecds, albeit slhiggishlv,
eyelohexane (which has nearly the sane boiling point
as benzene). This has interesting theoretical Lioph-
cations and scems to rule out hydrogen travsfer be
tween steroid and benzene leading to evelohexene
(and thence to cyelohexane) as mechanisie for oxi-
dation, an attractive hypothesis* in view of the et
that the reverse vz, disproportionation ol eyclohexare
mto benzene with Raney nickel has been deraon-
strated.t

Biological Actlvity.—Since the completion of this
work, Dr. D. K. T'ukushima kindly informed us (private
communication, May 5, 1960) that 17a-methylandro-
stane-3e,178-diol  had been  tested at  the sSloan-
Iettering Institute for Cancer Research and found to
have no hypocholesteremic activity. We thank D
Fukushima for this information.

Experimental?s

17a-Methylandrostane-38,173-diol Monohydrate (II).---A so-
lution of 17e-methyl-As-androstene-33,178-diol (50 g.) in ethanal
(300 ml.) and glacial acetic acid (200 ml.) was stirred with liy-
drogen at 50 p.s.. (8.51 kg./cui.?) in the presence of Adams’
catalyst (5 g.) until uptake of hydrogen ceased. The nixture
was then filtered, the filtrate was evaporated to dryness in racio
at 50°, and the residue was triturated with lexane (250 ml.)
at room temperature for 30 miw., to give IT as a monohydrate
(47.01 g., 909%), mip. 200-210°, la]®p —12.72 (¢ 0.970) (1it.?
m.p. 211-212°).  This material, which gave no color with tetra-
nitroniethane, was used for subsequent experiments, without
further purification.  An analytical sample obtained by crystal-
lization from ethyl acetate had nip. 209-210°; [«]®p —12.61
(¢ 0.62); infrared bands: 3480, 3400, 3210, 1077, aud 1037
cnl

Anal. Caled. for CoHgOw H,0: €, 7407; H, 1111, O,
14.81. Found: C,73.93; H,11.22; O, 14.85.

17a-Methyl-33-tosyloxyandrostan-17 3-ol .~ p-Tolucnesulionyl
chloride (31 g., 2.5 wolar proportions) was added in smuall
portions to a solution of the diol IT (20 g.) in anhydrous pyridine
(200 ml.), cooled to 0°. “The mixture was msaintained at tlat
teruperature for 24 hir. and the excess tosyl chloride decomposed
by gradual additione of water. Igolution of the product by
pouring the whole mixture into ice water gave 27.64 g. (97.350),
nLp. 121-129° (prior sintering b Ao 225 mu (E1%, 274, indicating
a purity of 979, Au analyvtical sample obtained by crystalli-
zatious from ether-liexane had m.p. 137-137.5°, [a]®p --2.01
1o 1.0). The nielting point varied with the rate of lheating in
the range 137-141°; Ay 225 mip (E17, 282, ¢ 13,900); infraved
hands (CS4): 3610, 1370, 1190, 1180, and 957 v~
Anal. Caled. for CaHygO4S: ) 70.40; H, 8.75; O, Lisy:
S,6.96. TFound: C,70.17; H,8.67; 0, 13.98; 8, 6.82,
17a-Methylandrostane-3¢,173-diol (III). A.-
af the preceding unpurified (9775 pure} tosylate (

solntion

7.6 g.) in

i12) Seefootnate 4u i ref. 11h.

(13) B. B. Carson and V. X, Ipatieff, J. Adm. Chem. Soc., 61, 1050 19301,

(14) Unless otherwise stated, optical rotations were measured in aleoha?-
free chloroform. ultravinlet spectra in ethanol on a Beckman DK-2 recard-
ing spectropliotonmeter, and infrared spectra as mulls in Nujol on Deckman-
IR 4 dothle-beam spectrophiotometer with soditam ehloride opties.  Only
the prominent and/or clinracteristic bands in the infrared are reportel.
Microanalyses were carried ont by Mr. I Thommen, Basel, Switzerland,

{157 fa) L. Buazicka, M. W. Goldberg, and M. R. Rosenberg, Helo, (hin.
Acta, 18, 1487 71035): (hj L. Ruzicka, P. Meister, and V. Prelog, »rad.,
30, 867 (19477. ln the lirst publication, Ruzicka, et al.. give analytical
restdts for the dial agreeing far the free compound, while in the sabsequent
nublication, the ficures ¢natad are for the diol Liydrate. No explanation
is aiven for this apparent discrepancy.  Present findings confirin the com-
position of the diol as o monahydrate.
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commercial dimethvlformamide (1100 ml.) was heated (N,
atmosphere) at 78° for 45 hr. Evaporation of the solvent
in vacuo at 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 racuo, 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 (430 g.). Elution with benzene-ethyl acetate (2:1)
gave a colorless waxy solid (5.76 g.), m.p. 107-111° (sintering at
103°), which could not be crystallized satisfactorily, the material
having a great tendency to separate out as a gel. It gave a
positive tetranitromethane test and is probably impure 17a-
methyl-A%androsten-178-0l; infrared bauds (CS:): 3620, 3018,
1656, 776, and 667 cm.~l. Elution with benzene—ethyl acetate
(1:1, 1600 ml.) and evaporation gave a colorless solid (9.65 g.),
m.p. 172-181°, which was crystallized from ethyl acetate at 0°
to afford 7.5 g., m.p. 182-184° (sintering at 179°). Further
recrystallizations from the same solvent at 0° did not improve
the melting point. However, when the material was crystal-
lized from ethyl acetate at room temp. for 2 hr., pure ITI (5 g.),
m.p. 184-185°, [a]®p —12.33 (¢ 0.940), was obtained (lit."”
m.p. 184-185°); infrared bands: 3350-3330, 1267, 1172, 1087,
1074, 1017, and 1010 cm. 1,

Anal. Caled. for C,Hs0.: C, 78.38; H, 11.18; O, 10.44.
Found: C, 78.21; H, 11.28; O, 10.56.

B.—A solution of the crude tosylate (28.8 g.) and potassium
acetate (43.2 g.) in dimethylformamide (230 ml.) and water
(23 ml.) was heated (N; atmosphere) at 110-115° (bath temp.) for
5 hr. After concentration in vacuo at 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
niixture 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-A%androsten-178-0l (infrared spectrum). Further elu-
tion (400 ml.) with the same mixture of solvents afforded a color-
less solid (2.10 g.), identified by its infrared spectrum to be a
mixture of the olefin and the desired 3e-hydroxy compound.
Separation was achieved by leaching with boiling hexane (30
ml.), whereby the 3¢,178-diol (1.08 g.), m.p. 182-185° (sintering
at 178°), was obtained as the insoluble portion. Crystallization
from ethyl acetate afforded 0.93 g., m.p. 182-184° (sintering at
180°).

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 at 175°); 4.15 g., m.p. 177-185°
(sintering at 174°); and 1.05 g. Crystallizations from ethyl
acetate at 0° yielded 5.37 g., m.p. 183-185° (sintering at 181°);
3.61 g., m.p. 182-184.5° (180° at sintering); and 0.81 g., m.p.
182-183.5° (180)° at sintering), respectively. The three crops were
conibined with the crude diol (0.93 g.) from the above benzene-
ethyl acetate (2:1) eluate and crystallized from ethyl acetate at
room temperature for 2 hr. to give pure 17a-methylandrostane-
3,178-diol (8.03 g.), m.p. and m.m.p. 184-185°, [a]?p —12.84
{¢ 1.277). The infrared spectrum was identical with that of the
sample prepared as in A,

Raney Nickel Oxidations.—Raney nickel was an old sample
(at 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
washings 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—
157°, by A. Bowers, A. D. Cross, J. A. Edwards, H. Carpio, M. C. Calzada,
and E. Denot, J. Med. Chem., 6, 160 (1963).

(17) L. Ruzicka, M. W. Goldberg, and J. Meyer, Helv. Chim. Acta, 18,
994 (1935).
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A. Oxidation of 17x-Methyl-AS-androstene-33,178-diol with
Raney Nickel.—A mixture of 17a-methyl-A’-androstene-33,178-
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 Zimimerman test and showing no high-intensity absorp-
tion in the ultraviolet region. Chromatography on neutral
alumina (270 g.) and elution with benzene—ethyl acetate (1:1,
250 ml.) gave a pale yellow solid (2.1 g.), which crystallized from
ethyl acetate to afford colorless needles (0.97 g.) of 17a-methyl-
androstan-178-ol-3-one, m.p. 190-193°, raised to 192-193°
on recrystallization from the same solvent (lit¥* m.p. 192-193°).

Anal. Calcd. for Con32025 C, 78.94,’ H, 10.52; O, 10.52.
Found: C,78.80; H, 10.32; O, 10.95.

A mixture melting point with an authentic sample was not
depressed. Infrared spectrum in CHCl; (bands at 3610, 3460,
1703, 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.
Its infrared spectrum indicated a mixture of AS-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 ethyl acetate gave 0.034
g. of 17a-methylandrostane-38,178-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
(292 g.), m.p. 162-173° (sintering at 1553°), showed positive
Zimmerman reaction and had E}%, 50 at 242 mu. indicating the
presence of ca. 109 of methyltestosterone.

B. Treatment of 17«-Methyl-A%-androstene-33,173-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 vacuo at 200-210° (bath
temp.) for 2.25 hr. according to the procedure of Hauptmann
and Wladislaw.® On cooling, dry benzene (130 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 g.) 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°, Ei%. 117 at 241 mug,
indicating ca. 209 of methyltestosterone. Chromatography on
neutral alumina (270 g.), elution with benzene—ethyl acetate
(2:1; 500 ml.), and fractional crystallizations of the residue
(1g.), E\%, 243 at 241 my, from ethyl acetate and ethyl acetate—
isooctane furnished 17a-methyltestosterone (0.25 g.), m.p. and
m.m.p. 163-166°, E}%, 515 at 241 mu. Further elution (500 nil.)
with the same mixture of solvents gave a colorless oil (0.3 g.),
Ei%. 224 at 241 my, showing positive Zimmerman reaction.
Elution with benzene-ethyl acetate (1:1), evaporation, and
crystallization of the residue (1.41 g.) from ethyl acetate furnished
starting diol (1.27 g.), m.p. and m.m.p. 202-204°.

C. Treatment of 17a-Methyltestosterone with Raney Nickel.
—When 17a-methyltestosterone (3 g.) was substituted for
methylandrostenediol in A above, the crude product (2.8 g.)
showed E\%, 212 at 242 my, indicating ca. 409, of starting ma-
terial. Chromatography on neutral alumina (275 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 17a-methylandrostan-178-
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 (4:1) gave a
colorless solid (0.8 g.), Ei% 140 at 240-243 mpy, which could
not be resolved satisfactorily by crystallizations. The infrared
spectrum indicated a mixture of saturated 3-keto and 3-keto-
A* compounds. Elution with benzene~ethyl acetate (3:1)
and crystallization of the residue (0.85 g.), m.p. 163-166°,
Ei%. 525 at 242 my, 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-AS-androstene-33,173-diol with
Raney Nickel in Cyclohexane.—This experiment was carried out
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exactly as deseribed i1 A above, with the ouly ditference that eyvelo-
Liexane was used iu place of benzene.  The crude oxidation prod-
uet (2.3 g.), showing 1o ahsorption maxitau in tle ultraviolet,
was dissolved in benzene and adsorbed orc « coluran of neutrad
alumina 1200 g, Ehudon with benzene -etliyl acetate (11,
300 ul.; and two ervstallizations of the residue 1 1.1 g5 Iram ethy)
weetate gave 17 e-methvlandrostan-178-al-5-ame 10035 w00 nnp.
and nnp. 190-1953° Identity was also comfivmed by eeir
infrared spectra. The column was eluted Turther with heuzeae

ethyl acetate (1: D), and the cuates were collected in 200-ml.
portions. ltvaporation gave a calorless ol {0055 g0 iand colorless
solids (b4 g., 0.25 g, aud .1 g3 v that arder. The last taee
solids were mixtures of dials containing some 17 w-methylaere-
stane-38,178-lol, detected by its charneteristic triple peaks a - =
3480, 5400, aud 3210 cun 7 i the O--H stretching region of U
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I a continuation of owr studies® of benzo[b]thio-

rined by Midwest Mauerolals,

pheue as a source of compounds of potential biologieal I T EnEzg B
activity, a series of B-amino ketonc hydrochlorides of _d s iuz-Zco= =
this heterocycle have becn prepared and tested for 5oz - T :
antimmicrobial activity. A wide variety of ketonic 2 AT o mm = 7z
bases are reported in the hterature and many of these =z :; o= A= " = g
compounds have been found to exhibit analgesic, TSR T
local anesthetic, autispasiodic, and chemothera- Z o 2
peutic activity. -1 £ %y oy L SO

The Mannich reaction has been veviewed by Blicke? Z oz =Sz £
and more recently by Hellmann and Opitz.’?  Only one s i Q TITZ - =
Mannich base of 3-acetylbenzo[b]thiophene (I) has Z iz== =T
been reported,’® but no biological activity evaluation - < LF S
was tcluded 1 this report. This compound, 3-(3- =
dimethylaminopropiouyl)benzo[b Jthiophence hydrochlo- Z
ride (II). has been included in this work for com- = 2owas — 2= X
parison of its antimicrobial properties with the other s Em e
members of the series deseribed in Table 1. Cow-
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