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I lane (1) treated at 100° with 50.7 mg. p-MecCHSOMH and

6001 Chemical Abstracts,Columbus,Ohio,US

Vol.: ()

No.:

Wittig reaction of sterold ketones. Kurt Barmikol-Oettler,
Rudoll Zepter, and Karl Heller.  J. Prakt, Chem, 27(1-2), 16-33
(1965){Ger). The reactions of several 8- and 17-0xo stercids
with {PhPMe)Br and PhLi or NaNH, are described;. CO groups
not to be olefinated were protected by ketalization. The §-
oxo steroids of the Sw-series were converted in this manner in
good yields into the 8-methylene analogs. The olefination of
the Bposition it the 5S@-steroids, however, was more difficult
because of steric effects,  5S8-Androstane-3,68a,178-triol 17-acetate
(5 g.) in 50 cc. 80% AcOH 1rented at 8-10° for 18 min., with 3.8 .
CrOain 40 cc. 80% AcOH and kept 3.5 hes, at 15° yielded 2.39 g,
SB-androstan-178-0l-3 B-dione 17-acetate (I), m. 150-4° and
161.5-63° (MexCO), [alp —~114" (alf rotations were measured
in CHCh). 1 (1.3 g.) in 13 cc. 2-ethyl-2-methyl-1 3-dioxo-

cooled alter 5 min. to below 0° yielded 1.18 g. 3-ethylene ketal
{1I1) of 1, m. 186-6.8° (MeQH), [aJo —~55.7°, I (900 mg.),
900 mg. KiCOs, 18 ce. MeOH, and 3.7 cc. HsO refluxed 1.5 brs.
guve 629 mg. d-ethylenc ketal (1Y) of Sa-androstan-178-01-3,8-
dione (V), m. 188.2~8,7° (MeOH), [alp =22°. 1 (353 myg.)in
13 ec. MeOH refluxed 2 hrs. with 400 mg. KyCOyand 1.2 cc. HiO

ave 247 mg. V, m, 234-6° (MeyCO), [a}o ~8* (CHCl), V
860 mg.) in 17 cc. i heated 4 min, at 100* with 38 mg. p-MeCq-
HSOH gave 516 mg. IV, m. 188-8.7* (MeOH), [alp —22°, sind
about 80 mg. mixt. of V, IV, and the diketal. [Ph,PMe|Br SIS
g.) end 144 cc. dry Et;Q treated with stirring at room temp. with
72 ¢e. BtyO contg. 3 g. PhLi and then with 2.5 g. IV in 14 cc. dry
tetrahydrofuran { THE) and 72 cc. dry EtyO, stirred 4 hrs. at roam
temp., and kept overnight, 200 ce. Et,O replaced by 220 cc.
THF, and refluxed 1 hr., and the product chromatographed on
150 g. silica gel yiclded 1.92 g. 3-ethylene ketal (VI) of 6=methyl-

ene-Saandrostan-174-0l-3-0ne {(VII), m. 181.5-82° (MeOH), °

f{alp —16.6*. VI(1 g.) in 70 cc. MeyCO refiuxed 2 hrs, with 8.5
oc. 2N HySOy gave 723 mg. VI, m. 196-7.2° {MaCO), {u]n
—25.5% acetate (VII) m. 187.5-8.5°, {«jp —27.5°. VIII (523
mg.)in 5.85 cc. CHLN stirred 4 hrs, at room temp. with 406 mg.
050y, treated with 720 mg. NaHSO, in 11.6 ce. HyO and 7.8 cc.
CoHyN, and stirred 0.5 hr. gave 445.8 mg. 68-hydroxymethyl-
SoandrostaneBa. 1 78-dicl3-one (IX), m. 174-8.2° (MaCO),
folp ~1*. IX with AqO-CHiN gave GS-acetonymethyl-174
acetony-Sa~endrostan-6a-ol-3-one, m. 142.5-3.5%, {alp 6*. Di-
scetate (30 g.) of 24,24-diphenyl-58-chol-23-ened, Ba-diol (X} in
600 cc. McOH refluxed 2 hes. with 30 g. KyCO; in 90 ce. HiO gave
32.5 g. X, m. 180-6°. X (25.5¢.)in 400 cc. CoHN treated dur-
wg 2 hrs. with stirving at room temp. with 10.45 g. CrOy, stirred
1 hr., pnd kept overnight yiclded 14.5 g, mixt., m. 108-i3°
(MeOH); an mponian chromatographed on 200 g. silica gel
gave 1.8 g. 24,24-diphenyl-G8-cho!l-23.ene-3 6-dione, m. 148-54°,
+ lodo ~33.8°, and 3.2 g, 24 244%henyléﬁ<hol%«%d‘-8—
one (XI), m, $46-8%, («)p «B8°. XI (083 my.)in 80 ce. MeOH
refluxed 2 hrs. with 1 g. KyCO, in 3 ce. HyO gave §14 mg. Bae
.epimer of XI, m. 201=5* (MeOH-McCO), {alp 27.6°. [Phy-
Me|Br (13.35 g.) added during 1 br. under argon to NaNH,
png. from 940 mg. Na and 170 cc, liquid NH;, the NH; replaced
by 60 ce. dry EtsO, and the mixt. dild. with an addnl. 60 cc, Et,0,
treated with 2.5 g. 4-chloro4-androstene-3,t7-dlone 3-ethylene
ketal in 80 c¢. dry THF, stirred 2 hrs. at room temp., kept oveen
night, concd. during 15 min. to remove 150 cc. salvent, ditd,
with 60 oc, dry THF, and refluxed 16 min. gave 0.37 g. unreacted
kem‘,m.%M', and 1.65 g, 17-methylene-4-chloro-4-androsten-
?EIOIM 3-ethylenc ketal (Xll‘. m. 181.5-83° {Me,COY, [alp 133°.

{1g.}in 60 cc, MeyCO refluxed 2 hrs. with 8.5 co. 2N HSO, |

gave 710 mg. d-chloro-17-methylencd-androsten-3-one, m
'138'47-40‘ {McOH), [ﬂ]n 150°. 17-Methylene-5-androsten-3.
one J-ethylene ketal (1.48 g.) in 90 cc. Me;CO refluxed 2 hra.
with 2N H,50, gave 849, 17-methylene4-androsten-8-one, m.

133.5-35°, [a}p 125°. F. W. Hoflmann

INSDOCID, 1XP__ 20875674, L.~
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8/25 - (C) FILE HCAPLUS XP-002187568
STN CA Caegar accession number : 1182

AN - 1995:236746 HCAPLUS

DN - 122:1349

TI - Evaluation of some 4-fluoro- and 4-cyano derivatives of .DELTA.4,
3-ketosteroids as inhibitors of testosterone 5.alpha.-
reductase

IN - Jarman, Michael; Barrie, $. Elaine; Houghton, John; Rowlands, Martin
G.; Mann, John; Haase-Held, Margret; Hatzis, Maria

¢S -~ CRC Laboratory, Institute Cancer Research, Sutton, Surrey, SM2 5NG,

UK
$0 - J. Enzyme Inhib. (1994}, 8(1}, 17-23
CODEN: ENINEC; ISSN: 8755-5093

DT - Journal
LA - English
AB - Some 4-fluorinated analogs of 3-oxo-.DELTA.4 steroids and 4-cyano

derivs., of progesterone and androstenedione were evaluated as
inhibitors of steroid, 5.alpha.- reductase activity.
Inhibitors of this enzyme may be useful in treating prostatic
cancer. 4-Fluoroandrostenedione was a modest inhibitor of the rat
enzyme (IC50 = 4.08 .mu.M), while 4-cyanoprogesterone was a potent
inhibitor of both the rat and human enzymes (ICS0 values = 0.045 -
.ma.M and 0.050 .mu.M resp.). :These two steroids were tested in
vivo for activity against androgen eensitive organs in WHT mice.
4-Fluorcandrostenedione caused increases in organ wts., suggesting
it is an androgen agonist, while the 4-cyano compd. displayed modest
androgen ablation. Therefore substitutions at the 4-position may
produce compds. of therapeutic use in treating prostate cancex.
IT - 1649-25-8 , 4-Fluorotestosterone 1881-31-8
1995-24-0 98102-30-8
RL: BAC (Biological activity or effector, exceépt adverse); THU
{(Therapeutic use); BIOL (Biological study); USES (Uses)
{ketosteroid fluoro and cyano derivs. as testosterone
reductase  inhibitor and as neoplasm inhibitors in
prostate cancer)
RN - 1649-25-8 HCAPLUS
CN - Androst-4-en-3-one, 4-fluoro-17-hydroxy-, (17.beta.)- (SCI) (LA
INDEX NAME}

Absolute stereochemistry.
[ae00000048]

RN  1881-31-8 HCAPLUS
N  BEstr-4-en-3-one, 4-fluoro-i7-hydroxy-, (17.beta.)- (9CI}) (CA INDEX
NAME)

Absolute stereochemistry.
[w=00000049]

RN 1895-24-0 HCAPLUS
CN Pregn-4-ene-3,20-dione, 4-fluero- (7CI, 8CI, 9CI} (CA INDEX NAME)

Absolute stereochemistry.
[==00000050]

RN 98102-30-8 HCAPLUS
CN Androst-4-ene-3,17-dione, 4-fluoro- (9CI} (CA INDEX NAME)

Abgsolute stereochemistry.
{==30000051]

IT k*xQOB1-34-9%*%  Tegtosterone 5.alpha.- ***reductasew*
RL: BSU {(Bioclogical study, unclasgified); BIOL (Biological study)
{ketosteroid fluoro and ¢yano derivs. ag testosterone

GHEDDQID <XP__ 21ETEERA_ 8 >



s preductaser** inhibitor and as neoplasm inhibitors in
prostate cancex)

RN 2081-34-9 HCAPLUS

CN  Reductase, steroid S5.alpha.- {(9CI) (CA INDEX NAME)

*+#% STRUCTURE DIAGRAM IS NOT AVAILABLE w¥»



.
AT T O L e P o R T I T
»

1488 J. Med. Chem. 1885, 35, 1553_—1461m

Synthesis and in Vitro Evaluation of 4-Substituted

Inhibitors and Antiandrogens

. N-(1,1-Dimethylethyl)-3-0x0-4-androstene-17p-carboxamides as fo-Reductase

Xun Li, Shankar M, Singh,* Jean C6té, Sylvie Laplante, Raymonde Veilleux, and Fernand Labrie
Medicinal Chemistry Division, Laboratory of Melesuler Endovrinalogy, CHUL Reseorch Center, Québec G1V 4G2, Canada

Received July 29, 1964*

4-Substituted N-(1,1-dimethylethyl)-3-oxo-4-androstene-175-carboxamides with the hydroxy
(OH) 8d, mercapto (SH) Se, chloro (C}) 9f, and bromo (Br) Sg substituents at the ¢-position
were propared in a two-step sequence with overall yields of 21%, 27%, 41%, and 87%,
reapactively. Compounda 3d—g showed weak inhibitory activity on human type I Ga-reductase
(ICx = 700 nM) while they had intermediate inhibitory activity on human type II 6a-reductase
at ICss of 172, 437, 192, and 387 nM, respectively. In androgen-sensitive Shionogi cells, the
inhibition of dihydretestosterone (DHT) stimulatory action on the proliferation of the androgen-
senaitive cancer cells by all four ¢compounds was high at ICss of 170~279 nM compared with
117 nM for hydroxyflutamide, The present data show compounds having both moderate
inhibition of human type II 6a-reductase activity and relatively potent antiandrogenic action,
two beneficial characteristics in the therapy of androgenic-sensitive dissases.

Intraduction

Study of the mechaniams and inhibition of steroid Ga-
roductase (Ad-8.oxosteroid Sosoxidoreductase; EC
1.3.99.6)! ig & topic of major current biologlcal and
pharmaceutical interest, since this enzyme cotalyzes the
irreversible reduction of the C-4—C-5 double bond of
3-0x0-4-ene ateroids to their corresponding Sa-3-oxo-
steroid derivatives,? using a nicotinamide adenine di-
nucleotide hydrogen phosphate (NADFPH) as co-factor.®
The main interest in ba-reductase arises from its role
in the conversion of teatosterone (T) to dibydrotsatoster-
one (DHT), the most active androgen known 10 be
essential for male differentiation,* growth apd function
of androgen-sensitive sex organs and in the pathophysi-
ology of many diseases, especially benign prostatic
hyperplasia (BPH), prostate cancer, acne,? hirsutiam,’
and apdrogenic alopecia (male-pattern baldness).?

Rocently, the isplation and characterization of human
types [ and II 6«a-reductase genes have been described.®
The human type Il Sa-raductase is preeumed to be
involved in the prostatic androgen.related disemses
mentioned above, However, human type I Sa-reductase
encodes for the isozyme presumed to be expressed in
the skin. A rationale treatment of these androgen-
sensitive conditions would be the selective inhibition of
either one or hoth enzymes with specific inhibitors.

Although eeveral stercidal and nonsteoridal com-
poundsl? have been reported as inhibitors of Sa-reduc-

_tase during the lzst decade, staroidal compounds have

attracted more attention. It has been observed that for
a compound to be a good to excellent inhibiter, a
conjugated system (sp?—sp2~sp?) should be present at
the C-8, 4, and -5 positions of the A ring of stervids
together with a lipophilic group at the C-17 position.111%
On the basia of theas ohservations, remarkable progreas
has been made in the design and synthesis of staroidal

* Authior to whom correapondanse abonld be addropsed: Laboratory
of Moleeular Endocrinolog, CHUL Researchs Ceuter, 2705 Lauricr
Boulovard, Québac (Québac) GIV 462, Canads. Tal: (418) 864-2208.
Pae: (418) 6842761,

€ Abstract publishad in Advance ACS Abatrasts, April 1, 3098,

Chart 1
0 % R
Rl
0 0 E
OH 1 2
1. Aq. Aa, AIM‘ ar Aa's 2.AeH, CHﬁ ~
R* » N-monotikyl, R = ngnualhyl,
N.N-dlalky! N.N-dlakyt

10, 835 B° = N-C(CHy)g 20. R = H; R* « N-C{CHg)y

Q

R
3

88, R = CN, R* w N\N-dieihyl or methyl

3b. R = NHp, R = N-monovalkyl or N.N-dlalkyl
3c. R w Ny, R w N-monoalkyl or N,N-dialky!
3d, R « OH, R* » Ne(1,5-dimathylathyl)

30 A w SH, R* = N-(1.1<dimalhylothyl)

3L R « €l R = N-{1,1-dimathylethyl)

39. R w Br, R* = N-{1,1-dimethylathyl)

inhibitors, by selectivaly modifying the 9-, 4, 5-, and
17-pogitiona of steroids: the two best known series of
compounds pre 3-carboxy steraida 1,1 and 4-nzasteroids
2 (Chart 1).12 The in vitro evaluation of compounds 1
on inhibitory activity of human and rat type I¥ prostatic
staroid Sa-reductases has shown that 17g-carbamoyl-
3-androstene-8-carboxylic acids are highly patant in-
hibitors of the enzyme. The inhibitory sctivity is
enhanced in analogues possessing an additional C-6—
C-8 double bond while it is decreased in analogues

0023-2623/96/1838-1456809.00/0  ® 1996 American Chemieal Saclory
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Synthesls and Evaluation of Androstenecarboxamides

Journal of Medicinal Chemistry, 1855, Vol. 38, No. 9 1487

Seheme 1
0, 0 ,H
N .
X i onon
o alpor ——EJ-LH
2, NaOH (8 )
[ L -9t}
HO o
Pragnancione ‘ H
Q Q "
Sﬁ "X ~LX
(¢} N
% 3
L1 ] &b
Iy = 3,211
‘.r:t.so*cn.co,w.
L]
2.He, 09, 12H 1, GHOOSH, dkxine, wf% ,."?',’,ahw-WL
reeh
2, WG, CHON, THF, W
n1gh
3d 8
e 3t v

lacking the C-8--C-4 double bond."*4 Epristeride (1n)
of this series, which is under clinical trials, reduces the
sorum DHT levels hy 26—-54% at 0.4-180 mg doses after
8 days. A3 Ttis proposed that these unsaturated steroidal
acid functions mimic the putative enolate intermadiate
of the enzymatic process,}1s* However, $<carboxyaryl
laomers of 1 showed significantly reduced activity with
the rodent enzyme relative to the human So-reductage.iie
Another series of mechanism-based steroidal inhibi-
tore are the 4-azasteroids, which were prepared by
structural modifications of the A ring and of moieties
attached st the C-17 poeition of the steroid nucleus,
High in vitro activity was scen with 4-methyl-4-aza
derivatives on both human and rat type II prostatic Sa-
reductases. However, 4-unsubstituted 4-aza derivatives
are ugually less active than 4-methy] derivatives,12* The
activity-enhanecing features of a 4-methyl group and a
semipolar side chain at the 17-pogition indicate that the
enzyme has ateric and lipophilic preferences at these
positions.} One of the well-known compounda in this
series is Finastoride (2a) (PROSCAR) which has the
above-indicated substituents in the A and D rings.
Potent in vitro inhibition was verifisd for both human
and rat type II enzymes. Clinical trinls in patients with
BPH, wing Finasteride, have demonstrated its thera-
peutic efficacy in BPH with an 80% reduction in
eirculating DHT levela and a 28% reduction in prostate
gize.1%~4 Tt i5 believed that these compounda behave
a8 “intermediate state” inhibitors and the A.ring lactam
of 3-oxo-4-azapterdida mimics the couformation of the
intermediate enol form.}4 Racently, another series of
azasteroids were prepared and evaluated for their
inhibitory activitias. The 6-azasteroids were found to
be active on both types I and II Sa-reductases,t
4-Bubetituted 3-oxo4-androstenea having an N-(1,1-
dimethylethyl)-17f-carboxamide group were prepared
and tested in vifro s human type II Sa-reductass

inhibiters.! The 4-cyano analogue Sa showed high in
vitro potency UG ™ 2.9 nMJ; ﬂowever, When &

4-amino or 4-a21do group wae present, a decrease in

activity was obeerved (ICsg = 64 oM for §b).34be It thuy
appears that the sterolds having a 4-pubstituted 9
group in the A ring and a 178-carboxamide substituen
in the D ring have good to excellont Ba-reductas
mhibitory activity. The 4-fluore and d-cyano derivatives
of androatenedione and progesterone were also evalu«
ated on the type II ensyme?? The fluore compounds
exhibited wesk in vitro activity and were androgen
agoniats in in vivo, while the cyano compounds were
potent inhibitors. .

To better underatand structure—activity relationshipa
in connection with both types of human So-reductases,
we have synthegized and agaayed the in vitro activity
of 4-aubstituted (OH, 8H, Cl and Br) 8-0x0-4-androg.
tene-17f-carboxamides as inhibitora of both types of
human Sa-reductases (types I and II). These com.
pounds were also evaluated for their inhibitory activities
of the androgen-induced proliferation of Shionogi cells.

Results and Discuzsion

Chemistry, The 4-substituted 3.aro-d-ens-sterold-
17f.carboxamides were prepared from the key inter-
mediate, 3-0x0-4-ene-steroid-178-carboxamida 4 while
compound 4 was prepared from commercially available
pregnenolone (Scheme 1).3% Thus, N-(1,1-dimsthyl-
ethyl)-3-oxo-4-androstene-178-carboxamide (4) was ob-
tained in 89% yield from & one-pot reaction, in which
the 178-carboxylic acld was first converted to 9-0x0-4-
androstene-178-carboxylic chloride in situ by stirring
with oxalyl chloride in pyridine at —10 °C and then with
tert-butylamine in toluene, 1% Tyeatment of the amide
4 with 30% hydrogen peroxide in methanol at room
temparature for 1 h followed by 4 M sodium hydroxide
at 0 °C for 12 h provided an isomeric mixture of 4,5-
epoxides 5a/5b (S:q = 9.2:1),1% The {someric ratio waa
determined by ‘H NMR apectruscopy. Reaction o
epoxides with a mixture of concentrated sulfuric acid®
and aceti¢ acid’® gave in situ d-oxyacotate which, after
subsequent hydrolysis, yiclded 4-hydroxy-3-sx0-4-an-
drostene-178-carboxamide (3d) at & 40% yleld. 1?4 The
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Table 1, In Vitro Activity of 4-Substituted N<1,1-Dimethylothyl)-3-oaxo-4-androatane-174-carbozamides

o} y JC{CHYy

“u

0
A
in vitro bjoactivity® (ICs, nM)
human type I o-R human type If 5a-R DHT-stimulated

entry R (transfected 203 cells) (tranafactad SW-13 cellg) Shicnogi cells
finasteride (2a® 218 8,47 NA
Flu-QH* * NA NA 117
At-dong! 2700 83.9 NA
3d OH 1000 172 . 242
fe SH 708 437 279
i Cl »>1000 182 170
3g Br 981 87 184

o Tha results of the inhibition of ba-reductase (types | and I1) and DRT-stimulstad proliferation of Shionagi celly were obtained by

following standard procsdures described in the Exparimental Saction. The concentration of the com:
dl;oumtamm-indumd stimulxtion of Shinnogi cells proliferation by 60% 15 represented as ICks values. b Fihuataridelind

activity or,Ba-dihy:

pounds required 4o inhibls So-reductase

wia usad aa a standard reference for the inhibition of Sa-reductase. ¢ Hydroxyflutamide (Flu-OH) waa added aa & standard cantro) for the
antiandrogen tost, ¢ Sa-Dihydrotestostorons (DHT, 0.3 aM) was used as o atandard aubstrate for the growth oassay.’ (BH}AS
Angdrostenedione ((1H}-at-dlons, 2.6 nM) was added as the subatxata for Ba-reductagss,

Sa-proton of compound 3d resanated at 3.0 ppm, which
is & characteristic signal for the 4-substituted 3-ox0-4+
gne system. In a similar fashion, 4-mercapto-3-0x0-4-
androstane-178-carboxamide (8e) was also obtained in
50% yield, after stirring 4,5-apoxides 5a/8b with thic.
acetic acid.%~¢ Both 'H and 13C NMR spectra wers in
agreement with the nssigned structure. When the
epoxides 5a/5b were treated with a mild chlorinating
reagent, such as ewlfuryl chloride (90:Clg), in dry
pyridine at room temperature, 4-chloro-3-oxe-4-andros-
tens-178-carboxamide (3f) wae formed in 77% yield.20ne
Howaver, the preparation of compound 3f from 84 or
862 under acidic conditions gave more side products.
4-Bromo-3-oxo0-4-androatene-178-carboxanide (3g) was
prepared in 69% yield from 5a/5b and hiydrogen bromide
in a mixture of acetic acid and chloroform at room
temperatyre.20®

Inhibitlan of Human Se-Reductree (Types I and
II). Finasteride (2a) was used s the standard reference
in both In vitro protocole. In comparision with finas-
teride (ICyy = 218 nM), 4-substituted 3-oxo-4-andros.
tene-17f-carboxamidan ahowed little or no inhibitory
effect on human type I 6a-reductase. In fact, the ICs
value of sach compound was at approximately or above
700 nM (Table 1). However, intermediate inhibitory
activity was seen on human type II ba-redustese (Figure

1). Thus, the halogenated compounda 8d (I0s = 172

M) and 8f (ICy = 192 nM) were 2-fold more potent;
than the thiol 3e (ICs = 437 nM) and the hydroxy
compound 9g (ICs = 387 nM). Howaever, all compounds
were 20 times or abova less potent than finusteride (ICy0
= §,47 nM).

Inhibition of the Proliferation of Androgen—
Senaitive Shionogi Cancinoma Cells (Clone SEM-
107). The antiandrogenic activity was determined by
ixhibiting DHT actlon on the preliforation of the an-
drogen-sensitive Shionogi cells. Hydroxyflutamide was

used as the standard reference with an 1Cs value of

117 oM. The inhibitory ability of the 4-substituted
3-oxo-4-androstenes17g8-carboxamides was dapendent on
the nature of the mubstituent at 4-position of the A ring
(Table 1). The 4-halogenated compounds 8¢ and Sg havd
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Figure 1. Inhibition of human type II So-reductase by
4-gubatituted 3-oxo-4-androatena-178-carboramides.

igh inhibitory activity (ICke = 170 and 184 nM
reepectively) on the proliferation of DHT-stimulate
Shionogl cells. However, the 4-hydroxy compound (3
and the thiol (3e) have some what lower patency (ICk
= 242 and 297 nM, reapectively) (Figure 2). This stu
raveals that 4-substituted compeunds are androgen
antagonists and are lesa active compared to hydroxy-
flutamide.

Conclugion

Compounds 3d.g ate intermediate inhibitors of hu-
man type Il Sa-reductase. However, they are very weak
inhibitors of humen type I e-reductass. In addition,
these compounds show relatively good {nhibitory activity
on the proliferation of androgen-sensitive cells, thus
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Figure 2. Inhibition of DHT-stimulatad prolifaration of
androgon-sensitive Shionogi cells (clona SEM 107) by 4-aub-
stituted 3-oxo-4-androstene-17g-carboxamides,

adding to the positive characteristics of these com-
pounds. These observations should lead to design of
more potent and sclective inhibitore of androgenie
formation and action.

Experimental Section

Genoral, Unless otharwise indicated, materials obtained
from commenrcial suppliers were used without further purifica-
tion. Disthyl other and tatrahydrofuran (THF) were distillsd
from sodiut/banzophenone immediately prier to usa. All
reactions mzcapt those involving weter am a reagent were
conducted under argon atmosphere. Malting points were
menaured on a Gullenkamp caplllary malting point apparstus
and are uncorrected IR aspoctma were determined with a
Perkin-Elmer 1800 Setiss FT infrared epectrometer, 'H NMR
apactra were determined on a Bruker Azpect-3000 (300 MHa),
C NMR apactra wors measured at 76.14 MHz with a Bruker
Aspecte8000. Low-resolution rnga spectra were obtained with
a Varian Maodel 9700 gas chromatography/micromasa 16F
mass apectrometer. High-resolution masa epectra were mea-
gsured at the Department of Chamiatry, Univaraity of Montreal,
Montrael, Quebec. Combustion analyses (C, H, N, §, C, By)
were performed by Galbraith Laboratories (Knogville, TN), All
the final products ware at laast 99.5% pure, and the purity
was determinated by a high-performance liquid chromatog-
raphy (HPLC) of Watora Mode! 600E (Millipore).

N.(1,1-Dimathylethyl)-8-0x0-4-audrostans-175-carbox-
:ln%’id‘g (4) was pyepared by the method of Rasmusson at

N+«(1,1-Dimothylethyl)-3-0xo-4,5-epoxyandrostane-174-
earboxamides (5a/8b). In a 1.L flesk equipped with a
magnetio stir bar, a veptum and an argon inlet was placed
N-tert~butyl drostape-178-carbaxamide (14.0 g, 87.7
mmol) in e 1:10 mixture of methylene chloride/methanol.
Hydogen paroxide (30% aqueoua solution, 16.8 mL, 1743
mmol) was added dropwise over & period of 30 min to the above
mixture. After 80 min of stirring at room tamperature, the
flask was cooled to 0 °C and 4 M aqueous godium hydroxide
(6.8 mL) wan added dropwise. The reaction mixture war left
for 12 h at 04 °C; after thet, it was neutrallzed with 1 N
aqueoun HCL The reaction was concentrated on a
rotary ovaporator to & volume of sbout 60 ml. Ice—watar (500
mL) was addoed, and the mixture was atirred for 15 min to
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give precipitate which was filtered, washed with water, and
jod under vecuum to afford the product (8.2 g, 53% yleld),
The analyais of tha NMR spectrum gave a 3.2:1 mixtupe of
fa-isomer: mp 68¢~96 °C; IR (KBr, em*1) 3447 (sh), 3398,
2849, 2847, 1711, 1878, 15613, 1451, 1390, 1383, 1261, 1218,
862; *H NMR (CDCly) 4 0.67 (», 2.28 H, 18-CHy), 1.04 (8, 0.72
H, 18-CHjy), 1.06 (s, 0.72 H, 18-CHy), 1.18 (s, 2.28 H, 19.CHy),
0.8-1.17 (m, 2H), 1.18-1.27 (m, 8K), 1.81 (s, 9 H, 3 CH,),
1.40-1.58 (m, 4 H), 1.67 (44, J = 8.2, 13.0 Hy, 2H), 1.74--2.09
(m, 4 H), 2.11-2.42 (m, 5 H), 2.95 (%, 0.76 H, da-H), 3.01 (»,
0.24 H, 44-H), 6.10 (br 5, 1 H, NH); 1*C NMR (CDCla) (/a) &
208.8, 171.6, 70.8/70.1, 62.8/62.7, 87.8/67.5, 58.6/85.4, 51/
60.8, 46.5, 48.7, 98.5/86.9, 97.2/37.1, 85.4/36.0, 38.1/82.5, 30.%/
29,7, 20.7/20.6, 28.0(30), 26.2, 24.4, 20.2, 21.6/21.4, 18.9, 18.5,
19.1; EI-M8 /m /2 (relative intensity ) 387 (M*, 100), 372 (10),
292 (18), 215 (18), 141 (25), 128 (86), 115 (44), 96 (29), 72 (57);
HRMS caled for CocHlarOsNy 387.2773, found 387.2769. Aual,
(CuHaO:N1) C, K, N.
N-(1,1:Dimethylethyl)4hydroxy-8-.ox0-4-androstene-
178-carboxamide (3d), Epoxides 5a/5b (1.0 g, 2.69 mmol)
was added in amall pertions to @ well-ptirred wixture of
concentratad sulfuric aeld {0.16 mL) and glacial acetls ocid (7.8
ml). The mirture, which turned progressively orange, way
then stirred for 4 h at room tempersture undar argon. The
mixture was pourgd ints a beaker containing 260 g of ice and
allowed to stand at 4 °C for 12 h. The aqueous solutioh wes
extractad with mathylena chloride (4 x 120 mlL). The com-
bined organic phage was washed with brine (100 ML), dried,
and concentrated to oil. The crude product was purified by
gilica gel flash column chromatography (CeHa'EtOAc:CHy-
COCH3, 80:16:5) to give the product 8d (0.387 g, 40% yield):
mp 163~165 °C; IR (KDBr, cm™) 8409, 2981, 2842, 1884, 1838
(sh), 1509, 1451, 1378, 1249, 1202; ‘H NMR (CDCL) 4 0.70 (s,
3 H, 18-CHy), 0.98~1,12 (m, 4 H), 1.16 (5, 3 H, 16-CHy), 1.2§
(ddd, J = 4.7, 11.8, 12.0 Hz, 1 H), 1.82 (s, 9 H, 3 CHy), 1.48
(ddd, J = 8.4,19.8, 13.1 Hz, 1 H), 1.66 (ddd, v = 8.6, 6.9, 10.6
Hz, 1 H), 1.61~1.76 (m, 4 H), 1.82-2.02 (m, 6 H), 2.10-2.20
(m, 1H), 2.22~2.52 (m, 2 H), 9.0 (dq, J = 2.2, 4.8, 14.0 H2, 1
H, 6a-H), 6.09 (br s, 1 H, NH), 6.08 (s, 1 H, 4-OH); ¥C NMR
(COC) 4 183.5, 171.7, 141.2, 130.8, 57.5, 65.7, 4.2, 51.0,48.8,
38,5, 87.8, 85.2, 84.7, 31.8, 30.9, 28.0 (3 C), 24.4 28.3, 22.9,
20.8,17.1, 18.1; EI-M3 m /s (relative intensity) 387 (M*, 100),
372 (T), 814 (6), 286 (8), 250 (10), 230 (6), 147 (44), 128 (14),
98 (15), 72 (10); HRMS caled for CseHe,OsNy 987.2778, found
387.2744. Anal. (C3HyONp C, H,N.
N-(1,1-Dimethylethyl)damercapto-8-oxod-androstonce
17p-carboxamide (3a). Thicacstie ncid (0.26 mL) in diexane
(0.8 mL) wan added (o an ice-culd salution of apoxides Ba/Sb
(1.0 g, 2.69 mumol) in dloxans (8.3 mL). After 4 days of stirring
at room temperature under argon, enother batch of thioacetic
acid (0.26 mL) was added to the dark mixture and stirred for
24 h at room temperatura. The mirture was concontrated on
a rotary evaporatar (squipped with a vacuum purap) to give a
cruda 4-agetylthio compound, which was dissolved in a 1:1
mixturs of methanslratrahydrofuran (60 mL). Concentrated
HCI(0.94 ml) was addad, and the mixture was stirred for 12
h at room temperature, Concentratad HCl (0.94 ml) was
again added, end the mixture wae stirred for 24 h at room
temperature. The mixture was then poured into crsahed ice—
watsr (80 mL). The aq solution was extracted with methylene
chloride (4 x 120 mL). The combined organic phase wags
weshed with brige (100 ML), diied and concentrated to vil.
The ¢rude product was purified by gilica gel flssh column
chromatography (CsHa:EtOAn:CHCOCH,: 80:15:6) to give the
produce 8e (0.621 g, 50% yleld): mp 162-164 °C; IR (KBr,
cm™) 8389, 2985, 2854, 1876, 1863 (sh), 1572, 1514, 1462,
1387, 1367, 1294, 1259, 1221, 1088, 638, 892; 'H NMR (CDCly)
¢ 0.72 (s, 3H, 18-CHy), 0.83~1.10 (m, 4 H), 1.18 (s, 9 K, 19.
CH), 1.97 (ddd, J = 2.5, 11.8, 116 Hz, 1 H), 1.54 (s, 9 H, §
CH,), 1.43(dd, /= 2.8, 3.6 Hz, 1 H), 1.51~1.71 (m, § §), 1.B4~
2.04 (m, 6 H), 2.30 (3dd, J = 5.2, 14.2, 14.3 Hy, 1 H), 2.46—
2.62 (m, 2H), 2.74 (dq, J = 2.0, 4.1, 14.7 Hz, 1 H, 80-H), 4,78
(8, 1 H, 4-8F),3 5,03 (br s, 1 H, NH); ¥%C NMR (CDCly) 5 192.9,
171.6,161.1,128.6, 87.5, 88.6, 684.0, 51.1, 49,6, 40.2, 38.5, 38.2,
94.6, 83.4, 31,5, 81.2, 20,1 (9C), 24,9, 28.9, 21.1, 174, 18.%;
EI-M8 m /1 (relative intansity) 409 (M*, 100), 868 (4), 320 (4),




1480 Journal of Medicinal Cherniatry, 1986, Vol. 38, No. 9

304 (16), 276 (16), 220 (8), 147 (17), 128 (12), 81 (16), 72 (18);
HRMS caled for CyJlyOuNiS, 408.2548, found 408.264%.
Anal. (CMHﬂOtlel) C, l{c Nl 8.

N«1,1-DimethylethyD-4-chioro-doxod-undrastene 175
oarboxamide (8), NN-(1,1-DimsthylethylkSroxo-duandros.
tene-175-carboxamide (0.5 g, 1.62 taol) waa dissslved in dry
pyridine (10 mL). Freehly distilled aulfury} chloride (0.66 &,
4.04 mamaol) wos added drt to the above agitating mixture
at 20-25 °C ovar a pevied of § min, After 1 h, the reaction
mixture was poured into water and extracted with disthyl
other (3 x 50 mL). The erganic layer was washed with 10%
aqueous HEQY, §% squeous NayCOs, and brine, Drying and
removal of the solvent geve the crude product which was
purifiad by sllica gel lagh column chromatography (CHyCls:
CeHy'EtOAe; 50:50:2 to 60:40:3) to giva the product 3£ (0.51 g,
17% yield): mp 163~155 °C, IR (KBr, erm™') 3380 (sh), 2888,
2682, 1664, 1868, 1589, 1525, 1451, 1390, 1862, 1282, 1252,
1224, 1186, 2115, 962, 812; *H NMER (CDCly) ¢ 0.7 (s, 3 1,
18-CHy), 0.88 (t, J = 6.9, 7.0 Hz, 1 H), 0.84—1.13 (m, 3 H),
1.28 (s, 8 H, 18-CHy), 1.24-1.98 (m, 1 H), 1.35 (s, 8 H, 3 CHy),
1438 (2dd. J m 3.5, 14,7, 14,8 Hz, 1 H), 1.62-1.63 (m, § H),
1.66-1.78 (m, 9 H), 1.00=2.06 (m, 4 H), 2.17 (ddd, / = 5.1,
14.5, 14.6 Hs, 2 H), 2.87(dd, J = 4.5, 7.1 Hz, 2 H), 2.74 (dt, J
= 3.3, 8.4, 14.6 Hy, 1 B, 60.H), 6.08 (br a, 1 H, NH); 5C NMR
(CDCla) 4 180.6, 171.6, 164.5, 127.4, 67.5, 65.6, 54.0, 651.1, 43.5,
41.4, 98.4, 95.2, 34.5, 94.1, 84,0, 91,1, 29.1 (3C), 24.3, 23.9,
21,1, 17.8, 13.1; EI-MS m/» (relative intensity) 405 (M*, 100),
390 (16), 308 (25), 950 (11), 268 (22), 252 (12), 227 (11), 142
(84), 128 (80), 115 (38), 98 (41), 81 (36), 72 (64); HRMS caled
far CpHaeQ:NyCly  405.2434, found 406.2406. Anal.
(CaHuwOaN\CLy) C, H, N, CL

N-(1,1-DimethylothyDsi-bromo-8-0xo-bandroetine-175-
carboxamide (8g), Aqueous 40% HBr (10 mL) wes added
to a colution of N.N-(1,1-dimethylathyl)-3-ox0-4,5-cpoxyan-
drostone-178-carboxamide (1.0 g, 2.69 mmol} in chloroform
(100 mL) and glacial acetic acid (10 mL). After stirring for 16
h at room temperature under argon, the mixture was diluted
with watar (120 mL) and extracted with chloroform (3 x 100
mL). Drying and removal of the aclvent gave an o] which was
purified by sflica gel Jash column chromatography (CHpClg:
CosHyBtOAs; 50:60:2.6 to 60:40:2.5) to give the product 8¢ (0.61
g, 69% yield): mp 167-169 C; IR (KBr, em~1) 3438 (sh), 3330,
2966, 2846, 168%, 1670, 1872, 1504, 1451, 1392, 1364, 1283,
1253, 1227, 1105, 948, 810; *H NMR (CDCL) 4 0.78 (s, 9 H,
18-CHy), 0.86-1.121 (m, 4 H), 1.24 (s, 3 H, 19-CHy), 1.29 (dd,
Jm 48, 4.0 H, 1 H), 1.36 (5, 9 H, 3 CHy), 1.44 (ddd, J = 8.7,
13,0, 12.9 He, 1 H), 1,64~1.62 (m, 3 H), 1.66—1.80 (m, 8 H),
1.89~2.07 (m, 4 H), 2.17 (dd, J = 10.4, 10.7 He, 1 H), 2.26
(ddd, J = 6.2, 14.4, 14.5 He, 1 H), 2.56 (ddd, J = 4.6, 14.8,
14.8 Hz, 1 K), 2.62 (ddd, J = 8.9, 6.8, 11.1 Ha, 1 H), 3.27 (&
Jw 33,36 14.5 He 1 H, 6a-H),)™ 5,08 (br 5, 1 H, NH);
NMR (CDClLy) 4 190.6 1716, 167.8, 121.9, §7.5, 66.5, 64.0, B1.),
43.6, 42.5, 38.4, 36.8, 34.6, 84.0, 32.8, 81.2, 29.1 (30), 24.3,
28.9,21.2, 17.9, 18.1; B1-M8 m /s (rolative intensity) 451 (M*
+ 2, 67), 449 (M, 8B), 488 (7), 484 (8), 385 (7), 897 (7), 870
€100), 207 (22), 269 (32), 256 (11), 173 (28}, 147 (32), 128 (87),
91 (47), 81 (38), 79 (36), 72 (89), HRMS caled for CogHwOsN;-
§r15449.1930. found 449.1005, Anal. (C.HseOuNiBr)) €, H,

, Br.

Evaluation of the Inhibition of Humat So-Reductase
(Types X and II). The mensuramants of in vitro inhibitory
activity of compounds 9d—g on human Ba-reductase (typos 1
and II} were carried out according to the following procedures,

Type 1 Ba-Raductase™ A total of 203 eolls (ATCC CRL
1673) were tranafactad with the human type 1 Sa-reductase
¢DNA snd were uzed an the source of type 1 So-reductase.
After the transfaction, cells wera homogenizad for the in visro
aggay. Compounds to be teatod were dissolved in athanol and
diluted with 50 mM Tris-HCl buffer conteining 20% glycerol
and 1 mM EDTA at pH 7.5. Inhibitors were firgt screened at
two conenntrations for 6a-reductase Inhibitory activity: 1 and

0.1 uM. Compounds showing 50% or more inhibition at tha 1 -

#M concentration were eubsequently tested et 12 concentra.
tona ¥, from 0.1 to 1000 nM for the measurament of the
ICs velue, The indieated compound, 1 nM (*Hlandrostene-
dione, 500 uM NADPH, and the cell homogenate were added

Lietal

to the samplo tubes to a final volume of 1 mL. Following tha
60-min Incubation at 87 *C, the media were extracted twice

with ether after the addition of 26 ug each of nopradisactive , -

steroid cariers (androgtensdione and androstanedions). Sta-
roids were separated by TLC, and the radionctivity wae
counted. Rosults ere expresped aa the amount of androa-
tanedione produced as 2 percentage of control values.

Type [ So-Beductave.s> SW-13 colla (ATCC HTBSD)
wers transfacted With the human Su-reductase type IT cONAY
and wera used as tha sourco of II Sa-roductass. Aftar
transfaction, cells ware hemogenized for the in vitro aasay.
Compounda to ba tastad were dissalved in ethanel and diluted
with 50 mM Tyis-HC buffer containing 20% glyceral and 1
mM EDTA at pH 7.5. Inhibitors wore first scresned at two
concentrations for ba-reductans inhibitory activity: 1 and 0.1
4#M. Compounda showing 50% ¢r more inhibition at the & 4M
concentration were subsequantly tested at 12 ¢oncentration
ranging from 0.1 to 1000 nM for the measurement af the ICs
value. The indicated compound, § M PHlandroatenedione,
800 M NADPY, and the cell homogeniate were added to the
sample tubes to & Snal volume of 1 mL. Following a 80-min
incubation at 37 °C, the madia were axtvacted twice with ather
after the addition of 26 ug each of nonradioactive atoreld
carriers (androstansdions and androstenedione). Staroid were
separgted by TLC, and the radicactivity was counted. Results
ars axpressed as the amount of andreatanedions produced as
& percentage of contyol values.

Inhibition of the Proliferation of Androgen-Sensitive
Shionogl Colls, An androgen-sensitive call lne (clone SEM-
107) dezived from Shicnogi mouse mammary carcinoma
wag used at passage £3. Cells were routinely grown as
deseribed previowsly.® For the measuroment aof cell growth
aud senaitivity to anti-stercids, cells wors plated at & density
of 17400 celle/ml in minimal essential madium (MEM)
supplementad with 2% dextran-coated charcoal-treated fotal
calf serum, 1% nonessentiel amino acida, 10 IU/mlL penicillin
and 80 ug/mL streptomycin, Stereids and anti-stercids wera
disaolved in sthanel, and stock sclutions were propared to yield
o final ethanol concentration of less than 0,01% in the culture
meditim. Twenty-four hours after plating, medium was changed
und the indicated concentrationa of anti-ytercide and DHT
wara added to triplicata dishes. Cella wero grawn for 13 days
with medium changes avary 3—4 days. Cells were than fixed
in methanol, and their number was agsessed by meagurement
of DNA ¢ontent by a modificativn™ of the method of Fiszer-
Szafarz# Dose—raaponas curves and ICx0 values were caloue
Jated weing a weighted iterative nonlinear least equares
regression.® Results are presentsd es means & SEM of
triplicate meagurements.
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Relationship between structure and activity of S5.alpha.-

reductase  inhibitors
Guarna, A.; Marrucci, A.; Danza, G.; Serio, M.
Department of Organic Chemistry *"Ugo Schiff", Pirenze, I1-50121,
Italy \ .
Int. Congr. Ser. (1994), 1064 (Sex Hormones and Antihormones in
Endocrine Dependent Pathology)., 93-108
CODEN: EXMDA4; ISSN: 0531-5131
Journal
Bnglish
The enzyme steroid S.alpha.- reductase (BE.C.1.3.99.5) )
{5.alpha.-R} is a system of two NADPH-dependent isoenzymes which
catalyzes the conversion of testosterone (T) to
dihydrotestosterone { DHT ) in many
androgen-sensitive cellg. The prodn. of  DHT is related to
several human endocrine diseases such ag  benign
prostatic hyperplasia {(BPH) , prostatic
cancer, baldness, acne, alopecia in men and hirsutism in women.
Thus, the blockade of the DHT formation without
deprivation of T, by using selective 5.alpha.-R inhibitors, is an
important target in pharmaceutical and medical research. A mol.
modeling study has been developed to establish the indispensable
mol. features to inhibit the human prostatic enzyme S.alpha.-R. The
active site model was obtained using the "active analog approach";
by taking the differences between the combined vols. of a set of
inactive mols. and the combined vols. of a set of active mols. The
resulting three-dimensional area represents a part of the space
ocecupied by the enzyme. This approach is useful to predict the
inhibitory activity of steroidal compde. towards $.alpha.-R because
the values of intersection with the cavity model are invergely
correlated with the inhibitory potency of the compds. Therefore
chem. syntheses can be directed towards the compds. which showed a
good structure-activity relation.
1093-58-8
RL: BAC (Biological activiry or effector, except adverse); BICL
(Biological study)
frelationghip between structure and activity of 5.alpha.-
reductase inhibitors)
1053-58-8 HCAPLUS
Androst-4-~en-3-one, 4-chloxro-17-hydroxy-, (17.beta.}- (9CI) (Ca
INDEX NaME)

Absolute stereochemistry.

[mm00000047])
T **rQ081-34-0%%% | Stereoid 5.alpha.- ‘*¥rreductaser**
RL: BPR (Biological process); BIOL (Biological study); PROC
{Process)
{relationship between structure and activity of 5.alpha.-
werreduectager t+ inhibitors)
RN 2081-34-9 HCAPLUS
CH Reductase, sterxcid 5.alpha.- (9CI) (CA INDEX NAME)

¥w* STRUCTURE DIAGRAM IS NOT' AVAILABLE #»%



6001 Chemical Abstracts,Columbus,Ohio,US
XP-002187567 Vol.: () __No.:

Wittig reaction of stercid ketones. Kurt Barnikel-Oettler,
Rudoll Zepter, and Karl Heller.  J. Prakt. Chein, 27(1-2), 18-33
(lmﬂe((}cr). “The reactions of several 8- and 17-0x0 steroids
. with {PHPMe]Br and PhiLi or NaNH, are described;. CO groups
Pﬂge: nat to he olefinated were protected by ketalization. The 6-

oxo steroids of the Ba-series were converted in this manner in

F’DJmQS l‘]és I CrOy In 40 ¢¢, 0S5 AcOH and kept 3.5 hrs. at 156° ylelded 2.8 g.
| l | BBandrostan-176-013,8-dlorie 1T-acetate (1), m. 160-4" and

P. e 101.5-03° (Me;CO), ,la.;o ~114° (all rotations were mensured

900 mg. KyCOxyy. 18 cc. MeOH, and 3.7 co. Hi0 refluxed 1.5 lirs.
5«% 620 mg. J-ethylens ketal (IV) of Sa-androstan-178-013,0-
dione (V), m. 188.2-8,7" {MeOH), {alp —22°. 1(383 mp.}in

good yields into the G-tnethylene analogs. The olefination of
the B-posttlon in the BP-sterolds, however, was mare difficult
because of steric effects.  B8-Androstane-3,Ba,178-trial 17-atctate
{5 g.) in 80 co. BOTH AcOH treated at B-10° for 18 min, with 2.8¢.
{ i CHCL). 1-(1.3 g.) in 13 ce. Z-ethyl-B-methyl-1,3-dioxo-
lane (II) treated at 100° with 50,7 mg. p-McCiH SO and
cooled after 5 min. 1o below 0° yielded 1.18 g. B-ethylenz ketal
LD of I, m. 108-6.8* (MeOH), Jaj‘l) —B5,7°, 11 {900 ng.),

13 co. McOH refluxed 2 hrs. with 400 mg. K,C0: and 1.2 ce, HhO

- gave 247 mg, 'V, m, 234-6° (M&CO), [alp —8°* {(CHCly)., ¥
) : {860 mg. ) in 17 cc. I heated 4 min, at 100* with 36 mg. p-MeCa-
H4SO4H gave 518 mg. IV, m. 188-8.7* (MeQH), [a]o —22°, gnd

-~

) about BO my. wiixt. of V, IV, snd the diketa). {PhPMelBr (13

) . g-) and 144 ce. dry Bt,0 treated with stirrding at room temp. wilh

- T2 ce. BLO conty. 3 §. PRLI and then with 2.5 . IV in 14 cc. dry
ey tetrahydroluran { THF} and 72 c¢. dry E4,Q, stirred 4 hrs. at yoom
\ ) temp., &nd kept overnight, 200 cc. EtO replaced by 220 ce.

THF, and vefluxed 1 hir,, and the product chwmn‘to?mphed\ on
150 g. silica gel yielded 1,92 g. J-cthylene ketal (VI) o ‘(}*mﬂlihfm -
ene-Se-androstan-17-01-3-voe (VH), m. 181.5-82° (MeOH),
{alo —16.6°. VI{1g.)in 70 cc. MeyQO refinyed 2 hrs, with 8.5
ce. 2N HiSO. gave 723 mg, VI, m. 106-7.2° {MaCO), Eq}n
Y —26.5% acetate (VIL) m, 187.5-8.5°, {«}p —27.5°. VI (523
. my.) in'56.85 cc. CHLIN stirred 4 has. at eoom temp. with 400 tig.
0y, treated with 720 my. NoHSO, in 11.8 cc. HeO and 7.8 ce.
CiHaN, and stireed 0.5 hr, gave 445.8 mg. 68-hydroxymethy)-
SeeandrostancBa,178-diol3-one (IX), m. 174-8.2° (M&,CO),
[ajn —1* IX with AaO-CyHLN gave w«mgowym&h‘y‘l_l?ﬂ-
acetony-So-androstan-e-ol-3-one, m. 142.5-3.5°, {aln 6%, Di-
acctate (30 g.) of 24.24-diphenyl-5-chol-23-ene-3 8a-dicl {X) in
000 cc, MeOH refiuxed 2 hry, with30 g. K4CO, in 90 ce. B gave
323 g. X, m. 80-6%, X (255 ¢.) in 400 cc. Culs N tresced dur-
g 2 brx, with stirring at roowm temp. with, 10.45 g. CrOy, stisred K
} 1 hty, pnd k'e@t overnight yielded 14.5 g, mixt,, m. 108-13°
] (MeOH); ap B ‘Fomlun chromatographed on 200 g. silica gel '
. fch 1.8 k. 24,24-dlIplienyl-bf-chol-28-ene-3,8-dlvite, m, 148-84",
) ‘lalo —33.8%, and 3.2 g 24,24-diphenyl-bB-chol-23-en-Be-ol-6e
B one (X1), m. 145-8°, {alp ~8°, 1 (DB3 mg.) In 30 co. MeOH
) refluxed 2 hirs. with ) g, KyCOy In 3 e, HsO gave B4 my, Ba-
. ' cepimer of X1, m. 201=5" (MeOH~Me,CO), [a]s 27.5°. [Phy-
i PMe]Br (33.35 x.) added during 1 hr. under argont to NaNJ,
I rvcgod. from 840 mg. Na and 170 ce, liquid NHy, the NH,) replaced
by 00 ce. dry Bty0, and the mixt. dild, with an addnl, 60 co. B0,

.

. (reated with 2.5 g, 4-chloro-4-androstened, 17-dlone J-ethylene
keétal in 90 ce. dry THF, stirred 2 hrs. at room temp., kept over-

\ night, coned. during 16 min. to remove 160 cc. solvent, dild,
- with 80 re. dry THF, and refluxed 16 min. gave 0.37 g, urireacted

;l:‘elgl,‘(m. 230-4°, and 1.65 g. 17-methylene-4-chioro-d-androsten-

J-oiie J-cLhylene ketal (Xllg, m. 18L.6-83¢ (Me;CO)Y, [w]p 133°.

XIE (1 g.) In 60 co. MeyCO refluxed 2 hrs. with 8.5 co, 2N HyS04

(i . gave 7[9 mg. 4.chlore-17-methylencd-androsten-d-one,
-‘138.‘4;-40 {MeOH), Ealu 160°.  17-Methylene-5-androsten-3-
oihe a-e‘th‘{leng ketal (1.48 g.} in 90 ee. M&aCO refluxed 2 hra.
with 2N Hy8O¢ gave 8495 ] -methylene<4-androsten-3-one, m.

133.6-85", [a)p 125°. F. W, Hoffmann
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