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Many reports have appeared recently which record?
the syntheses aud activities of steroids possessing a
heterocycle fused to carbons 2 and 3, as steroidal (3,2-¢)
pyrazoles, (3,2-¢) isoxazoles, (3,2-¢) pyrimidines, and
(3,2-b) thiazoles. A large number of ring A-azaster-
oids® have been prepared and known to be active.

[11 the course of a study of the relationship between
structure and biological activity, it appeared desirable
to prepare a steroid which had a heterocycle instead
of an isocyelic A-ring.*

This mnote records the synthesis of an  A-nor-
2 3-diazasteroid.  173-Acetoxyandrost-1,4-dien-3-one?
(I) was obtained in 709 vield by dehydrogena-
tion of testosterone acetate with 2 3-dichloro-5,6-
diecyanobeuzoquinone.®  Ozonolysis of I under con-
ditions similar to those of Barton and Taylor™ afforded
17B3-acetoxy-1-ox0-1,5-sec-2,3 4 - trisnorandrostai - 5-one
(1) in 409, yield. The keto aldehyde 11 was con-
verted to A-nor-2,3-diazaandrosta-1,3-dien-178-ol (111)
by condensation with hydrazine hydrate in ethanol,
followed by hydrolysis with potassium hydroxide in
agueous methanol.

Compound II[ was inactive as an androgen, an
anabolic agent, an estrogen, and as an antiestrogen
under the conditions employed. In the castrated rat
androgenie~anaholic assay the compound indicated
less thau 59 the activity of testosterone when admin-
istered by injection.® In the chick’s comb inunction
test,?the compound was less than 297 as active as testos-
terone.  The compound, when administered subeu-
tancously, possessed less than 0.059; the estrogenicity
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of estrone™ and was inactive a3 an auntiestrogen at
total dose of (.5 1mg. in a4 monse uterine assay, !
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173-Acetoxyandrosta-1,4-dien-3-one® (I),—A solution of 4 g
of 17g-acetoxyandrost-4-en-3-one and of 3.5 g. of 2,3-dichloro-5,6-
dicyanobenzoquinone in 120 ml. benzene was reflused {for 24 L.
The reaction mixture was cooled and filtered, the filtrate washed
several times with 4], aqueous potassimm hydroxide sohition,
and then with water to nentrality. The dried sohition was
concentrated and then passed through a column of 100 g of
nentral aluming {Waehn, activity I).  After evaporation and
repeated reervstallizations from ether-hexane, the ethyl neetate
cluate furnished 2.8 g. (704 vield) of T; nup. 155°; infrared
absorption maxitin rge 1748, 1638, 1607 enn ) ultraviolet
absorption A,y 244 ( 15,250) and 305 mu (shoulder) (e 1,880).

173-Acetoxy-1-0x0-1,5-s¢c-2,3,4-trisnorandrostan-5-one  (11).
—A solution of 200 mg. of 178-ucetoxyandrosta-1,4-dien-3-une
in 20 ml. ethyl acetate was ozonized at —70° until the solutioy
had a deep blue color (15 win.) and then kept at —70° nntil the
the ultraviolet maxinuim ol 244 mp had disappeared, which was
nsually the case in about 30 min. (it is desirable to have the ratio
ol optical density at 210 mpu to that at 244 mu greater than 173
The ozonide was decomposed by addition of 2 ml. of water, lol-
lowed by evaporation of the solvent under reduced pressure.
The residue was dissolved in ethyl acetate, the solution washed
with an aqueous sodimm hydrogen carbonate solution, dried,
and evaporated to give 160 mg. of u nentral fraction, which was
chromatographed on 16 g. of silica gel.  'The fractions with 2
and 547 ethyl acctate in benzene gave 40 mg. of I Elution witli
{0¢% ethyl acetate 1 benzene gave, after recrystallization lrom
ether—-pentane, 60 mg. (409) of II, m.p. 129-130°; infrared ab-
sorption maxima s, 2725, 1743, 1693, and 1200 cm. ' ultra-
violet absorption A, 292 mu (e 38).

Anal. Caled. for CHeeOs: ) 70.56; H, 8.55.
70.77; H, 8.68.

A-Nor-2,3-diazaandrosta-1,3-dien-17 -0l (11I).--"T'o a solutim
of 186 mg. of IT in 30 ml. of ethanol was added 300 mg. uf freshly
distilled hydrazine hydrate (95¢%) and the mixture was refluxcd
nnder nitrogen for 24 hir,  The sohition was then evaporated to
dryness under reduced pressure, the residue dissolved in methyl-
ene chloride, and washed several times with ¥ hydrachlorie actd
and then with water to neutrality. The solution was dried, the
solvent evaporated, and the residue recrystallized from ether -
pentane; yvield 140 mg. of A-nor-2,3-diazaandrosta-1,3-dien-173-cl
acetate.  The acetate was dissolved in 10 ml of methanot and |
ml. of & 3097, aqueous potassium hydroxide solution was added.
The resulting solution was refluxed under nitrogen for 3 hr, and
then concentrated, whereby 111 g, (659 ) of ernde I1T could b
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separated off. Repeated recrystallizations from ether-hexane
gave an analytical sample: m.p. 246°; infrared absorption
maxima vmax 1621, 1600, 1567, 1471 (shoulder), 1445, and 1420
(shoulder) cm.=1; ultraviolet absorption Amax 256 i, (e 5700).

Anal. Caled. for CisH20ON:: C, 73.80; H, 9.29; N, 10.76.
Found: C, 73.60; H, 9.20; N, 10.60.
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Some years ago, as part of a search for modified
estrogens which might show useful lipid-shifting activity
and a minimum of feminizing properties, a number of
estrogen analogs bearing heterocyclic rings fused at
positions 16 and 17 were synthesized in these Labora-
tories. The purpose of this article is to describe the
preparation and properties of one such group of modi-
fied estrogens, the 1,3,5(10)-estratrieno[17,16-¢c]py-
razoles.

After this manuscript was completed, a publication?
appeared in which compounds ITa-d (Chart I) were
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described. The experimental procedures involved?
[the action of hydrazine or methylhydrazine in ethanol
on 16-hydroxymethylene estrone® (Ia) or the corre-
sponding 3-methyl ether* Ib] were essentially the same
as those used in our work.

The compounds Ila-c could each be methylated
(dimethyl sulfate-potassium hydroxide) to give one and
the same [17,16-¢|N-methylpyrazole (IId).
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The N-acetyl compounds (IITa and b) were prepared
by the action of hot acetic anhydride on Ilc and 1la,
respectively. Acetylation at C-3 of the [17,16-c]-
N-methylpyrazole (IIb) gave Ille. The physical
properties of all these compounds are collected in
Table 1.

The ultraviolet spectra require some comments.
Steroidal [3,2-¢]pyrazoles with saturated A-rings have
been reported® to show AN 223 mu (e ~ 5,000) in
accord with the absorption shown by simple pyra-
zoles.”® In the cases at hand, the maximum at 222-
223 mu (e ~ 14,000-15,000) is attributed to summa-
tion of the E-band of the aromatic A-ring and the
pyrazole absorption. Indeed, this was simply demon-
strated as follows: a solution containing equimolar
amounts of estrone 3-methyl ether and 38-hydroxy-3-
androsteno[17,16-cJpyrazole® [IVa; AMNO® 223 myu
(e 6,500)] showed the same maximum at 222 mu (e
15,500) as did 3-methoxy-1,3,5(10)-estratrieno[17,16-c]-
pyrazole (Ilc), along with the normal 278 and 288 mg
maxima due to the aromatic A-ring,

The N-acetylpyrazoles (IIIa and b) as well as the
5-androsteno [17,16-c]N-acetylpyrazoles IVb showed
AMOE 955 mu (e ~ 21,000), in good agreement with the
values recorded for an N-acetyl androstano(3,2-c]-
pyrazole® Ano® 258 mu (e 19,000)] and for simple
N-acylpyrazoles.3 1

The infrared absorptions due to the N-acetyl group
in11Ia and b appeared at 5.82 u, and in the case of com-
pound IVb at 5.75 u. These absorption peaks differ
quite markedly from those due to the >NCOR sys-
tem' (~6.0-6.14 u) and the >C=NN!COR system!?
(~6.0 u). However, the C=0 absorptions of a number
of N-acylpyrazoles have been recorded by Ried and
Konigstein'® who found, for example, that N-propionyl-
3,5-dimethylpyrazole showed Amax 1722 cm. ' (5.81 p).

The shift to lower wave length of the C=0 abso1rption
in going from the system >NCOR to systems of the type

RCON<NZ can be plausibly attributed!® to the

change in double bond character of the C=0 group
in the latter case where the electron pair on N is com-
mitted to the electron system of the heterocyclic ring.
We had assumed that our N-methylpyrazoles had
the structures shown, rather than the possible alterna-
tive system V for reasons which have since been ad-
vanced by Clinton, et al.,® when considering the case of
steroidal [3,2-c]pyrazoles. The disclosure® by these
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