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and subsequently bound, by mecans of the alkylating
groups, to, for example, the active site of enzymes for
which guanine is a substrate.

Experimental Section

Nmr.—The nmr of III was determined in DMSO-ds with
MesSi as the internal standard. H were assigned as shown in

Table I. Upon addition of D, the peaks at § 7.50 and 80
disappeared.
Tapre 1
AsstaNMENT OF IIvbrocrNs
Type M & value Ratio splitting
) 3.95 2 Distorted triplet
b 4.35) 5 Distorted triplet
¢ 4.60] Distorted triplet
d 7.60 1 Singlet
¢ 7.50 or 8.0 V Broad humips
{ 7.50 or 8.0 ) Broad humps

Mass Spectrum.—The mass spectral fragmentation pattern
showed the molecular ion peak to occar at m/e 242, which corre-
=ponds to the positive ion 1II.

Crystal Data and Structure Determination.-—The {ransforina-
Hon product was recrystallized (MeOH) 1o give thick tabular
vellow crystals (001) with a == 12.80, b = 7.41, ¢ = 1242 A;
B =90°44'; V = 1178 A%, Dn (flotation) 1.58; 72 = 4; D, 1.573;
absorption coefficient for CuKe radiation, 49.5 c¢cm™. The
crystal size was 0.2 X 0.2 X 0.2 mm. Intensity data were
meagured with a Picker four-circle antomatic diffractometer in
6-26 mode to a maxiinnm 26 of 130°. Systematic extinctions
for 0kO (¢ odd) and A0l (I odd) indicated, unambiguously, the
monoclinie space gronp P2,/¢.  The structure was solved using
Patterson and heavy-atom methods and refined by block diagonal
least squares to give an agreement factor £ of 0.20. Further
anisotropic full-matrix least-squares refineinent has rediced the
R factor to 0.10 and permitted the determination of H-atomn
positions by the difference Fourier method,

3-Aza-A-homoandrostenes
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One of the views on the mechanism of steroid
hormone action ig that steroids exert their effect at the
level of DNA control of RNA synthesis.! The mes-
senger RNA molecules thus ave the templates for de novo
enzyme synthesis and it is these enzymes which regulate
the process resulting in the observed physiological ef-
fects.? The interaction between steroid and DNA?—
and steroid and protein® i3 well established. In fact,
Ts’o and Lu? have demonstrated that the coil form of
DNA has a higher affinity for steroids than the helical
form. These types of findings prompted Ringold® to
postulate an a-face adsorption for androgen molecules.
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In contrast, Wolff and coworkers® have proposed two
discrete areas of adsorption: the 38 face for rings A, B,
and C and the o face for ring D, Both of these
authors™!® have indicated a g-face adsorption for pro-
gestational agents.

We were interested in exploring these findings using
the androgen, ethisterone, as our starting compound
for molecular modification.  The progestational activ-
ity of this compound was of interest to us because al-
though only oune-third as active as progesterone, it ex-
libited oral activity.  Alteration of the A ring of ethi-
sterone to @ zeven-membered ring containing uitro-
gen would inerease the w-bouding characteristies of the
molecule and could eonceivably enhance the nonbonded
adsorption to thie receptors.  Hence, ethisterone was
converted to itz acetate by the procedure of Yamada!
and transformed to compounds 1-5 (Scheme T by
methods deseribed in the Experumental Seetion.

The progestational activity of these compounds
wax determined by the Clauberg test! and the endo-
metrial response was scored according to the index of
MePhail.**  Ethisteroue =howed a McPhail index of
0.8 at a S-mg dose, whereas both 2 and 3 exhibited 0O
respontse nt the same dose levels.  These results, though
limited in nature, perhaps do point out that in the an-
drogen molecule the expansion of the A ring alters the
site of = complex with the receptor (3 face) and thus de-
creases the activity.  Compounds 4 and § were also
subjected to  androgen-uanabolic assay’ and  were
found to have ouly 59 the activity of methyltestoster-
ote.  The decrease n activity can probably be at-
tributed to #teric effects in ring A (8 fuce) and at C-17
{a fuce).  No data are availuable at preseut on the mode
of action of these nza steroids, but it is possible that
these compounds may act at the protein level by indne-
ing a modification in the enzyme which regulates the
physiological effect.

Experimental Section

All melting poiuts were taken on a isher-Johus melting point
apparatns and are meorrected.  The uv and ir data were ob-
tained on a Cary Model 11 and Beckuno IR-5 spectrophotom-
eters, respectively. The nmr =pectira were determined on
Varian A-60 spectrometer in CDCly nsing TMS as s hiternal
standard (0 ppm).  All parts per milliont valnes are the center of
the signals.  Micronalyses were performed by Midwes1 Micro-
lab, Ine., Indianapolis, Ind.  Where analyses are mdicated only
by symbols of the elemenis, danalytictl resul(x obtuined for those
elementts were within =0.46¢ of the theoretical vahie.

3-Oximino-17 a-ethynyltestosterone Acetate (1).—-A =olution
eontaining 2.0 g of 17a-ethynyliestosterone acetate, 1.0 g of
HONM,*Cl7, and 10 ml of pyridine was heated on o stesun bath
for 0.5 hr.  The mixture wix poured inte 300 ml ol ice-water and
the solid thus precipitated wis collected by filtration.  Re-
erystallization (MeOH-H,0) gave 1.95 g (947, ) ol 11 mp 183~
185°: [ 705.2° MOT 2,02, 3.04, 580, and 6.1 gy AT 238
mu: pmr (CDCL), 0.91 (C-18), 1.1 (C-19), 2.03 (C-17, OAe),
2.57 {C-17, C==CH), 5.81 (C4 syn), and 6.5 ppm (C-4 antz).
Anal.  (CyuHuNOy) C, T N

Preparative tle of ihe oxime izomers was carvied ont on silica
gel G (750-x thickness) and estimated by titrating (with Radi-
ometer) each elnent (syn and antd) with 0.5 N T1CIO;.  The

(9 M, E. Woltf, W, He, and R, Kwok, J. Med, Chem., T, 577 (1964).
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syn isomer (lower streak) was found to be 309, and the anit
isomer was 709,
3-Aza-17 ¢-ethynyl-173-acetoxy-A-homoandrost-4a-en-4-one

(2).—To a solution containing 17.6 g of 1 in 500 ml of purified
dioxane there was added 10 ml of SOCl,. The mixture was stirred
at room temperature for 1.5 hr and poured into a large amount of
water, The excess acid was neutralized with NaHCO; and the
solution was extracted (CH,Cl;). The organic layer was washed
(H,0), dried (Na,;80,), and filtered. The filtrate was stirred for
3 hr with 150 g of IR-45 Amberlite (Rohm and Hass) and filtered.
The filtrate was evaporated to give a semisolid which could be
recrystallized from C¢He—CsH)s (1:3) to give 4.4 g (839, based on
syn isomer) of 2: mp 245-247°; [a]p —41.1°; A" 2.9,
3.0, 5,73, and 6.05 u; AE2F 220 mu; pmr (CDCly), 0.9 (C-18),
1.17 (C-19), 2.03 (C-17, OAc), 2.58 (C-17, C=CH), and 5.72
ppm (C-4a). Anal. (C;HaNO:) C, H, N,

3-Aza-17 ¢-ethynyl-A-homoandrost-4a-en-175-01 (3).—To a
solution of 3.5 g of 2 in 150 ml of THF there was added over a
period of 1 hr 7.0 g of LiAlH.. The mixture was refluxed for 26
hr with continuons stirring. The excess LiAlH, was decomposed
with Et,O saturated with H;O followed by H;O. The mixture
was filtered and the inorganic hydroxides were washed with
EtOAc. The filtrates were combined, washed (H,0), dried
(Na,80y), and evaporated. The solid residue was warmed with
alcoholic KOH and poured into a large amount of HyO. The
solid thus separated was collected by filtration and recrystallized
from EtOAc to give 1.4 g (409;) of 2: mp 206-208°; [a]p —41°;
Aoe® 278 and 3.01 g, 1o uv absorption between 200 and 360
my; pmr (CDCls), 0.87 (C-18), 1.1 (C-19), 2.55 (C-17, C=CH),
and 5.41 ppm (C4a). Anal. (CaHaNO)C, H, N.

3-Aza-17x-vinyl-173-acetoxy-A-homoandrost-4a-en-4-one (4).
—One gram of 2 was dissolved in 10 ml of pyridine and treated
with 200 mg of 59, Pd-C. The mixture was hydrogenated at
room temperature and atmospheric pressure until 1 mole of H,
was consumed. It was filtered and the filtrate was poured over a
large amount of ice and H,O. The solid thus separated was
collected by filtration and recrystallized from EtOAc to give 1.0
g (999%) of 41 mp 238-240°; [a]D +8.7; ASE 2,90, 5.75, and
6.05 u; AES% 220 myu; pmr (CDCly), 0.98 (C-18), 1.16 (C-19),
2.0 (C-17, OAc), 5.14 (C-17, vinyl multiplets), and 5.72 ppm
(C-4a). Anal. (CstssNOs) C, H, N,

3-Aza-17a-ethyl-17 3-acetoxy-A-homoandrost-4a-en-4-one (5).
—Two grams of 2 was dissolved in 20 ml of AcOH and treated
with 1 g of 59; Pd-C. The mixture was hydrogenated at room
temperature and atmospheric pressure until 2 moles of H, was
consumed. It was filtered and the filtrate was poured over ice
and HyO. The solid thus separated was collected by filtration
and recrystallized from EtOAc to give 1.7 g (87%) of 5: mp
248-250°; AEPF 3.1, 5.75, and 6.0 u; AESH 220 my; pmr (CDCly),
0.88 (C-18), 1.17 (C-19), 2.0 (C-17, OAc), and 5.72 ppm (C-4a).
Anal. (CstssN()s) C, H, N.
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The structure of the insect juvenile hormone (JH)
obtained from the cecropia moth, Hyalophora cecropia
L., has recently been reported as I,* and I has been
synthesized and found to be highly active.®3 Pre-
viously, methyl farnesate 10,11-epoxide (II)* and
methyl  7,11-dichloro-3,7,11-trimethyl-2-dodecenoate
(II1)>8 were also found to be highly active.
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