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20-one (2) were prepared by the method of Karmas!
and Mallory,' respectively.

The oral progestational activity of these compounds
was determined by the Clauberg test® and the endo-
metrial response was scored according to the index of
McPhail.*  The MecPhail index for 6o-methyl-17a-
acetoxyprogesterone and compounds 5 was found to be
+3.0 and +3.2, respectively, at 0.5 mg. These data,
though limited in nature, do point out that the oxygen
function at C-3 is not an absolute necessity for progesta-
tional response. On the other hand the McPhail index
of 6a,16a-dimethylprogesterone and the oxime of 6
(2.1 and 0, respectively, at 5.0 mg) points out the impor-
tance of the C-20 funectional group for protein binding.
The polarity of the carbonyl group constitutes a point
of contact with the receptor superior to that of the
oxime. The oxidation-reduction of the oxygen function
at C-3 as a possible factor in the mechanism of action
probably can be ruled out.

Experimental Section

All melting points were taken with a Fisher-Johns melting
point apparatus and are uncorrected. The uv and ir data were
obtained on a Cary Mode 111 and Beckman IR-3 spectrophotom-
eters, respectively. Nmr spectra were determined on a Varian
A-60 spectrometer in CDCl; using TMS as an internal standard.
Elemental analyses were performed by Midwest Microlab Inc.,
Indianapolis, Ind. Where analyses are indicated only by symbols
of the elements, analytical results obtained for those elements
were within =0.49, of the theoretical values.

17a-Acetoxy-6-methylpregn-3,5-dien-20-one (3).—Raney Ni
(88.0 g) was suspended in 800 ml of Me.CO and refluxed with
stirring under N» for 0.5 hr. The mixture was cooled to room
temperature and to it was added 8.0 g of 1 in 100 ml of THF.
Stirring was continued at 25° for 2.5 hr. The reaction mixture
was filtered and the filirate was evaporated to give an oil.
Recrystallization from ether-hexane yielded 4.5 g (709;) of 3:
mp 132-133°; ALOH 241 myp; ASB: 1650, 1720, 1731 cm™%;
nmr, multiplets at 5.68 and 6,41 ppm (C-3, C-4). Anal. (CzH3z40s)
C, H.

17a-Acetoxy-6-methylpregn-5-en-20-one (5).—Compound 3
(1.0 g) was dissolved in 15 ml of AcOH and 700 mg of 55, Pd-C
was added. The mixture was hydrogenated at room temperature
until 1 equiv of H, was consumed. It was filtered and the
filtrate was evaporated to give an oil. Repeated recrystallization
from hexane gave 250 mg (36%) of 5: mp 166-168°; A okeane
198 mu (e 8900); AZE: 1723, 1737 ecm™!; nmr, no resonance due to
vinyl protons. Anal. (C:Hs0s) C, H,

6,16a-Dimethylpregn-3,5-dien-20-one (4).—A mixture of 80 g
of Raney Ni in 700 ml of MesCO was stirred and refluxed for
€5 hr under N2. The mixture was cooled to room temperature
and to it was added a solution of 6.9 g of 2 in 75 ml of THF,
Stirring was continued for 3.5 hr at 25°. The mixture was
filtered and the filtrate was evaporated to a dark residue. Chro-
matographic separation on neutral alumina gave 3.9 g (809;) of 4
on elution with 9:1 hexane-Et:0. Recrystallization from hexane
gave analytically pure sample: mp 125-126°; A% 24] my;
AZE 1650, 1705 cm™!; nmr, 5.30 ppm (vinyl multiplets). Anal,
(C?aHuO)Z C, H.

6,16a-Dimethylpregn-5-en-20-one (6).—Compound 4 (500 mg)
was dissolved in 15 ml of AcOH and to it was added 250 mg of 5%,
Pd-C. The mixture was hydrogenated at room temperature until
1 equiv of H, was consumed. The mixture was filtered and the
filtrate was evaporated to give an oil which failed to crystallize;
A€ 1705 cm™!'; nmr, no resonance due to vinyl protons.
Analyzed as oxime, mp 75-76°. Anal. (CsHs:2NO) C, H, N.
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2-Hydroxy-2-phenylethylhydrazine (1) was synthe-
sized first by Benoit? and observed to have typical
sympathomimetic activity with a poteney /seth that of
epinephrine.® Later, Biel, et al.,* evaluated 1 for
monoamine oxidase (MAO) inhibitory activity and found
it to be eight times as potent as iproniazid in vivo, but
inactive at 107° M 4n vitro. In this study we desired to
determine the effect of position and number of car-
bethoxy groups on MAO inhibitory activity and to
verify the lack of in vitro activity of 1.

The N'-carbethoxy derivative (2) was prepared by
treating 12 with ethyl chloroformate. The first approach
to the synthesis of the N2-carbethoxy derivative (3)
involved the reaction of styrene oxide and ethyl
carbazate. This procedure led to a complex mixture of
products, a situation not unexpected in light of the mix-
ture obtained by treating styrene oxide with ethyl
glyeinate.’

Compound 3 was synthesized by treating styrene
bromohydrin with ethyl carbazate. The N!N2-di-
carbethoxy derivative (4) was prepared from either
2 or 3 by reaction with ethyl chloroformate. That the
positions of the carbethoxy groups are correctly assigned
to nitrogens and are not on the alcoholic oxygens is
shown by the ir absorption of the carbonyl groups of
2, 3, and 4. The carbonyls of ethyl carbazate and
diethyl carbonate are at 1716 and 1750 em™!, respec-
tively. Compounds 2, 3, and 4 are at 1690, 1715, and
1725 and 1705 cm~!, respectively. Attempts to cause
N — O migration of the carbethoxy group according to
the method of Lyle and Durand® failed.

Biological Results.—Mitochondrial monoamine oxi-
dase from beef liver was isolated and purified as de-
scribed by Ho, et al.” Incubation was carried out at
37° for 30 min in a solution containing 0,15 mumole of
substrate, tyramine-1-C*, permilliliter, varying amounts
of inhibitor, 20 ul of enzyme, phosphate buffer pH 7.4,
and water to make a final volume of 1 ml. The product,
a mixture of p-hydroxyphenylacetaldehyde and p-hy-
droxyphenylacetic acid, was extracted with EtOAe in
strongly acidic medium. After removal of solvent, the
product was assayed for C" in a liquid scintillation
spectrometer and the concentration of the inhibitor at
which enzyme activity was 509 inhibited (Is0) was de-
termined. The results are shown in Table 1.
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TasLr I
InuierrioN or MAO BY
CEHE,CHOHCH%‘HR:
R?

(Compd R1 R? Iso, maf
1-tartrate H H 0.16
2-HCl CO.C:H; H 7.8
3-HCl H CO.C,H; 5.4
4. HCI CO,C,H; CO,CyH; 16.0

Discussion.—The potency orderof 1 >3 > 2 > 41is
consistent with accepted structure—activity relation-
ships for MAO inhibition in phenylethylhydrazine
molecules.® The presence of a earbethoxy group ou
either N adversely affects the tn vitro MAO inhibitory
potency. The discrepancy between the in vitro activity
of 1 observed in this study and the results of Biel,
et al.,* may be due to the use of different substrates.

Experimental Section?

2-Hydroxy-2-phenylethylhydrazine (1).~—The method of
Benoit? was employed. The oxalate salt, mp 170° [Adnal.
(CiHusN0;) C, H, N1, and the tartrate salt, mp 141-143°, were
recrystallized from MeOH-Et,0.

Ni-Carbethoxy(2-hydroxy-2-phenyl)ethylhydrazine (2) was
svnthesized by treating 1 with ethyl chloroformate as described
by Matzner, et al.’® The HCl salt was recrystallized from CHCly—
IEtOAc; yield 7697, mp 134-136°. .inal. (C1H:1:CIN:0;) C, H, N.

N2.Carbethoxy(2-hydroxy-2-phenyl)ethylhydrazine (3),—To a
solution of styrene bromohydrin (2.42 g, 0.012 mole) in 100 m! of
EtOH wasg added a solution of ethyl carbazate (1.4 g, 0.0133 mole)
in 530 ml of EtOH, The solution was refluxed overnight, evapo-
rated under reduced pressure, and treated with 20 ml of 109}
NaHCO; solution and 200 ml of I1tOH. The precipitate was
removed and the solution was evaporated to yield 3 as an oil,
vield 709;). The oxalate, mp 112-115° [Anal. (CisHisN:O7)
C, H, N], and the HCI salt, mp 108-110° were recrystallized
from MeOH-Et,O.

N1, N2.Dicarbethoxy(2-hydroxyl-2-phenyl)ethylhydrazine (4).——
To a cold solution of 2 (4.0 g, 0.018 mole) in 150 ml of IO was
added ethyl chloroformate (2.95 g, 0.027 mole) in 100 ml of
Ft,0. After stirring for 2 hr the product (4) was removed by
filtration. The HCl salt, mp 142-143°, vield 6577, was recrystal-
lized from CHClg-I2tOAe. A nal. (CuHyCIN,O;) C, H, N.
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A report! of the potentiation of insulin hypoglycemia
by a series of phenylsulfinyl- and -sulfonylacetic acid
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derivatives prompted us to synthesize and test for
hypoglyecemic effects a group of related congeners in
which the carboxyl group was veplaced by an aecidie,
3-tetrazolvl moiety.? It was anticipated that the
tetrazole would impart the same degree of acidity® to
the resulting compounds as the carboxyl group but
would 110t undergo the facile decarboxylation typical
for G-sulfinyl- and g-sulfonylacetic acids (Table I).

A zgeries of alkyl-, aralkyl- aud arylthioacetonitriles
(Table I1), prepared by alkvlation of the requisite
mereaptan with chloroacetonitrile, was couverted to the
corresponding tetrazoles using the method of Finnega,
et al.* Oxidation of the resulting thiomethyltcetrazoles
using Hz0, i1 AcOH provided a route to the desired
sulfones.

Titration in 1:1 dioxane-water showed the thio-
methyltetrazoles to be weak acids; the sulfonylmethyl
congeners, because of the inductive effect of the sulfone
group, were somewhat more acidie, differing from the
sulfides by more than 1 pK, unit. Compound 2 gave
an anomalous titration curve which was indieative of o
dibasie acid with a neutralization equivalent approxi-
mately one-half the ealculated value, It is probable
that the CH, group, flanked by the CF; and SO,
moieties, 13 sufficiently acidie to be titrated along with
the tetrazole. The absence of a diseemible double
break i the titration curve prevented meaningful
caleulation of pK,, and pK,..

None of the compounds showed any hypoglycemic
activity when secreened according to previously
described procedures.”

Experimental Section®

5-(2,2,2-Trifluoroethylthiomethyl)tetrazole.—A mixture of 3.1 g
(0.02 miole) of 2,2,2-trifluoroethylthioacetonitrile,” 2.16 g (0.04
mole) of NH,C], 2.8 g (0.044 mole) of NaN;, and 0.02 g of LiCl in
15 ml of DMF was heated at steam-bath temperatures overniglit.
The reaction mixture was cooled, diluted with 30 ml of H.O, and
acidified with concentrated HCIl to pH 3-4. The precipitated
solid was filtered and dried, 2.5 g.

The thiomethyltetrazoles were prepared by a similar procedure
in yields of 60-909; they are listed with their physical properties
in Table I.

5-(Isopropylsulfonylmethyl)tetrazole.—To a solution of 11.% g
(0.075 mole) of 3-(isopropylthiomethyl)tetrazole in 75 ml of
glacial AcOH was added 19 g of 309, H,O. dropwise over u
period of 15 min. The reaction mixture was stirred 4t room
temperature overnight, and was then heated at steam-bath tem-
perature for 15 min. The solution was ¢ooled, and the produet
precipitated by the addition of pentane.

The sulfones listed in Table I were all prepared by a similar
procedure in 40-60%;,

p-Chlorophenylthioacetonitrile,—To a suspension of 59 g (0.42
mole) of p-chlorothiophenol and 55 g (0.42 mole) of K:CO; in
275 ml of 1,2-dimethoxyethane was added, dropwise, 32 g (0.42
mole) of chloroacetonitrile. The resulting mixture was stirred
for 1 hr, and was then refluxed overnight. Most of the solvent
was removed under reduced pressure followed by the addition of
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