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t 1 egf MafHert/dphy N YRE gl%h@a and hirsutism, certain of the compounds of the present invention are

metabolites resulting from |n vivo administration of 178-(N-t-butylcarbamoyl)-4-aza-5a-androst-1-en-3-one. In
many cases, metabolism of active drug result in deactivation and/or excretion, however, in this case the
compounds of the present invention maintain a sustained high level of bioactivity in treated animals and
have prolonged half-lifes.

50 The present invention is concerned with novel oxidized analogs of 178-N-(monosubstituted)-carbamoyl-
4-aza-5«-androst-1-en-3-one compounds, pharmaceutical formulations comprising the novel compounds as
active ingredients and methods of inhibiting testosterone-5a-reductase and of treating hyperandrogenic
conditions with the novel compounds or their pharmaceutical formulations.

The present invention is concerned with compounds of the formula:
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condi tions. Recentl y, a nunber of' investigators fromMerck & Co., Inc. have
publ i shed regarding the biological activity of 5[err]-reductase inhibitors.

See for exanple, Rasnusson et al %7 Chem 29: 2298- 2315 (1986),
Brooks et al., The Prostate 9: 6F5P9 1( Liang et al., Endocrinol ogy
17. No. 2, pp. 571-579 (1985), Rasrrusson et al., J. Med. Chem 27:
1690-1701 (1984), Liang et al., J. Bigl. Chem 259, No. 2, pp. 734-739

(1984). The biol ogical activi ty of

17[%ry] - (N-t - butyl car banoyl ) - 4- aza- anér—em-mll en- 3-one has al so been
reported. However, only the Rasnussonjet al. (1986) reference teaches or
suggests that any of the novel : g anal ogs of

a- 5a- andr ost an- 3- ones of the
present invention would hgve hi ghly pQi@nt
testosterone-5[err]-reductgss In addition to being
5[err]-reductase inhibitorfs a Yus useful for the treatnent of benign
prostiatic 45 hypertrophy | garis, seborrhea and hirsutism certain
of the conpounds of the vention are netabolites resulting fromin
vivo adm ni stration of
7[err]-(N-t-butyl car bam)yl)z 4- aza- 5a- androst-1-en-3-one. |In nany cases,
met abgl i sm of active drug result in deactivation and/or excretion, however,
in thishasik RSP MRADr &hyit he present invention nmaintain a sustained

hi gh | evekr of isly 0@6lrdight bybranBheldIcRaki QiK1 ARdrdiRbfe oRthe hiAfdHRngIE Slbsigediy wiioxy, i f es.
50 The preaoriic atiy 818 Lodkyl &sted;ager ned wi th novel oxi di zed anal ogs of
17[ err] - Na( noimeGHsGH-| t ut ed) - car banoyl - 4-aza- 5a- andr ost - 1- en- 3- one
conpoundsthe penavautiealy ecaptalfiosawiherbotons conpri sing the novel conpounds as
K{ve i ng¥ weferratitenbagiventet thekyelgpmpauhdstel pur inyertiersis cwptesentaddy Fe-formdiact ase and
of ~treating hyperandrogenic conditions with the novel conpounds or their
pharmaceutical fornulations. The prese invention is concerned with
conpounds of the fornula: 55 2 EP 0 @&ur20 Bl [ERR] 15 wherein Ris
hydr d§en, nmethyl or ethyl; [err] i's [err] straight or branched chain

al kyl wherein one of the hydrogens stituted by hydroxy, carboxylic
acid or [err] alkyl ester; and A

3¢}

a = CH, 20 or the
phar maceutical ly accept abl a salts . A preferyed enbodi ment of the
novel,conpounds of our inv

epresented by the fornula: 25
[ ERR] wherein R is hydroge or ethyl; and

35

wherein R is hydrogen, methyl or sthyl; and
R2 is C3-s branched chain alkyl wherein one of the hydrogens is substituted by hydroxy, carboxylic
) acid or Cy—4 alkyl ester; and '
\_ 40 A is -CH=CH-.

A more preferred embodiment is represented by the formula Il compounds wherein R is hydrogen or
methy!, R2 is C3-g branched chain alkyl wherein one of the hydrogens is substituted by hydroxy, carboxylic
acid or Cy-4 alkyl ester.

Representative compounds of the present invention include the following:

45 178-N-(2-hydroxymethyl-2-propyl)carbamoyl-4-aza-S«-androst-1-en-3-one;
17 8-N-(2-carboxy-2-propyl)carbamoyl-4-aza-5a-androst-1-en-3-one;
17 8-N-(2-carbomethoxy-2-propyl)carbamoyl-4-aza-5«-androst-1-en-3-one;
and the corresponding compounds wherein the 4-hydrogen substituent is replaced in each of the above
named compounds by a methyl radical.

50 Also included as representative compounds are any of the above indicated compounds where the side
chain alkyl substituent is replaced by a branched chain, such as i-butyl, s-butyl, t-butyl, i-pentyl, s-pentyl, t-
pentyl, etc.

The novel compounds of formula | of the present invention are prepared by a method starting with the
steroid ester of the formula shown in Rasmusson ot al, J. Med. Chem., Q 2298-2315 (1986):
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[err] . is [err] branched chain al kyl wherein one of the hydrogens is
substituted by' hydroxy, carboxylic acid or C1 -4 alkyl ester; and 40 A
is -CH=CH. A nore preferred e@qp'éﬂeﬁhq'1s represented by the fornula 11
conpounds wherein R is hydrogen or methyl, [err] is [err] branched chain
al kyl wherein one of the'hydrogens is substituted by hydroxy, carboxylic
acid or [err] alkyl 'ester. Represegbgti ve conpounds of the present
invention include the follow ng: 45 .
17[ery] - N- ( 2- hydr oxynet hyl - 2- ar banoyl - 4-aza-5[err]-androst-1-en-3-0
ne; 17[err]-N-(2-carboxy-2-pr/opy banoyl - 4- aza- 5a- andr ost - 1- en- 3- one;
17[érr]-N(2-carbonet hgxy- 2 ar banoyl - 4-aza-5[err]-androst-1
-en-3-one; and the corr (NNng’ conpounds wherein the 4-hydrogen
substituent is replaceld i Yy of the above naned(@3ddpounds by a net hyl
radi cal . so Al so i as representative conpounds are any of the
aboye i ndi cat ed .conpoghds Akeye the side chain alkyl substituent is
nepl%ced by a br anch®d cﬁaﬁn, such as i-butyl, s-butyl, t-butyl, i-pentyl,
s-pentyl, t- pentyl, etcr The novel conpounds of fornmula | of the present
invention are prepared by a nethod starting with the steroid ester of the

f or mul a sshoyngloefgasnmusson et al ., J. Med. Chem, 29: 2298-2315 (1986): 55
3 s EP® Zgltaﬁgca%,[ERR] A is -CH=CH, 15 R is H [err],

[ ERR] 25 The above reactions are schematically represented in the follow ng
structural formula outline. 30 35 45 50 55 4

4 .

7
20 X is €1, -S| | , -0-N n , -n
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The above reactions are schematically represented in the following structural formula outline.

30

35
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EP 0271 220 B1 [ERR] In general, a functionalized alkyl amne is reacted
wth a suitably reactive derivative of the 17[err]- carboxyazasteroid to
formthe corresponding 1 7[err]-EBORIX2R084. The side-chain or nucl eus of
the steroid can 50 be further nodified by standard synthetic reactions. The
cbmpounds of the present invention, prepared in accordance with the nethod
descri bed above, are, asggglready descrlbed potent antiandrg dﬁg,virtue
of their ability to spegifically inhibit testosterone- 5[err§h—ﬁ ¥ ase.
Additionally, certa he conpounds of the present jiwg
nmet abglites r in vivo 55 adm ni stration
17[err]-(N-t

: p a mjor plasm
dechai n hydr oxyImajcech;{zkonohydr o hyl ) speci es of

nmet abolite
Exanpl e 1.0°AmNdcis c netabolite res o oxi dation of the
nmonohydr oxynmethyl species was identified as the cmnpound of Exanple 2. An

addi twonal netabolite was identified as the conpound of Exanple 3. Thus,
t'hese netabolic products in 5 EP RO=CHZ0M, 20,0HB1

17[err] - N (2-carbonet hoxy- 2- propyl ) car banoyl - 4-aza-androst-1 -en-3-one To a
solution of 22 ng of the product of Exanple 2 in 3.0 ml of tetrahydrofuran
was added a slight excess o/ i azonet hane as a solution in diethyl ether.
After’™10 minutes at roomté¢hpefjature sufficient 5 glacial acetic acid was
added to consune all tth thane. The sol ki cgﬂayaémﬁoncentrated and

the residue was crystallji zed from et hyl acetat 5 ng of the

product. Alternate product can ed by the follow ng
procegure: of 40 ng of 17[er

car homet hoxy~ 2-¥% car bano I- s aza- 5[ rr -androstag 3-one (Exanple 9
below) and - ben- zeneselenlnlc anhdyri de i#ad. 8 m of chl orobenzene

i s heated ¥k for 3 hours. After cooling ethyl 10 acetate and water
are added and“the phases are separated. The organic layer is washed with
di l utg sodi um bi carbonate solution and then dried and concentrated. The

product is isolat | ayer chromat ogr aph on S|I|ca eluted with
?&a%XTbQQﬂH P

chl or of or m acet on |dent|f|ed by WCect rum (nol ecul ar
ion, 416). Cgai 5 dains forZ?he f ol | oW ontractlng states: AT, BE,
FR, DE, GB, ﬁL Lu SE, t he fornul a:
30
0
)
H
® (85¢0),0
120°
CONHC(CH3 ) C0,CHy
40
(-
7
45 0"
H

In general, a functionalized alkyl amine is reacted with a suitably reactive derivative of the 178-

carboxyazasteroid to form the corresponding 178-carboxamide. The side-chain or nucleus of the steroid can
50 be further modified by standard synthetic reactions.

The compounds of the present invention, prepared in accordance with the method described above,
are, as already described, potent antiandrogens by virtue of their ability to specifically inhibit testosterone-
Sa-reductase.

Additionally, certain of the compounds of the present invention are metabolites resulting from in vivo

56 administration of 178-(N-t-butylcarbamoyl)-4-aza-androst-1-en-3-one: Thus, a major plasma metabolite is the
sidechain hydroxylated (monohydroxymethyl) species of Example 1. An acidic metabolite resulting from
further oxidation of the monchydroxymethy! species was identified as the compound of Example 2. An
additional metabolite was identified as the compound of Example 3. Thus, these metabolic products in



[ ERR] whe?ein R is hydrogen, nmethyl or ethyl; [err] is [err] straight or
branched chai n al kyl wherein one of the hydrogens is substituted by 35: o
hydr oxy, carboxylic acid or [err] alk ester; and A is -CH= CH, or the
phar maceutical |y acceptabl e sal tBEP Pl?éi/é%q B12 A conpound of aim1l of the
formula: 40 [ERR] 45 50 R 55 wherei n R is hydrogen, nethyl or-ethyl; and

[err] i S hed h in e e of the hydrogens is
subst i tllmﬂ'ﬂl'tzi’\‘@‘r L?Wﬁb%y' proe P SanffoSn i of al kyl ester; and 7 EP 0

3[7;9]2 0 B1I' a sol tlon of of t rodu { of Exa Ie 2 in 3.0 ml of tetizhydrofuran was added a slight

?lIW ter%ar%ﬁu@éqgr B&h 'té'rﬁd%l’b‘lusé Qificien? a
- solut] gc id Was SBdQBQ: 9 eg mﬁh ahe. The Soldtidhl wafcoh@htFadalyshaahd!r an
was addgea.d flo was' c% u.f‘a&q.%ﬁ.setr@f laR 40N ofdife flodk@l Ution in direthyl ether.

Af ter BHAES, 19 plo@RItnEsNREHRIcH 1§ tRUbllowd Pldtedre: Flsaitionlof Z0Cre bCI7aN-@- Was
added t garbdpbasRE2-fib ;Lyl)&é?&mdwatzaaare& SraRstan-306e IBlabibl0n buksy) concBNtragtot dbeand
the resibicnmt @hysitain 0.864 o tRoRRnybL Dbt @ rbfdx gorvae hduds. mfjerodooling esthyl
produygt acefiid kimalet brg addediafd he @blsed are aspataed prhe pegawid lalper it Wmashddokithaliite godium

pr oc edubiearbdhate Gbiution @nd tbn @idd rrd cﬂncébﬁ@tgd iThe Ploduet is isolated by thin layer chromatography

car bonebinsikicp-eRreg it whidratambareioyd (24) and ds- igdntifed by itm tessspeaiun (Beleculspikaifle 9

bel ow) and 50 ng of ben- zenesel eninic anhdyride in 0.8 m of chlorobenzene
is heat &pim¢ reflux for 3 hours. After cooling ethyl 10 c&iate and wat er
are addSiaims for thefolipniag sontrastingsiatesi AT BETFR: D5 §8 NI} 'a‘i;é washed with

di l ute sodi um bi carbonate solution and then dried and concentrated. The
product 1 sA PEEROHIARS YBYOr BN | ayer chromat ography on silica eluted with
chloroformacetone (2:1) and is identified by its mass spectrum (nol ecul ar
ion, 416) Claims 15 Cainms for the foll ow n%d“ nfyracting states: AT, BE,

FF GB, NL, IT, LU SE, CH 1. A conpound% e fornul a:

3 ,

25

30

wherein R is hydrogen, methyl or ethyl;
R is Ci-12 straight or branched chain alkyl wherein one of the hydrogens is substituted by

35 hydroxy, carboxylic acid or C1 -4 alkyl ester; and
A is -CH=CH-,
or the pharmaceutically acceptable salts thereof.
2. A compound of Claim 1 of the formula:
% 40
2

|
C-NHR

45

50

55
wherein R is hydrogen, methyl or ethyl; and
R2 is Cs-g branched chain alkyl wherein one of the hydrogens is substituted by hydroxy,
carboxylic acid or C1-4 alky! ester; and

7



[ERR] 25 30 wherein R is hydrogen, nethyl or ethyl; [err] Is [err]
straight or branched chain al kyl wherein one of the hydrogens is
substituted by 35 - hy boxylic acid or [err] alkyl
ester; and A is -CH = CH Eéﬁ)e%bﬁg?rémceut ically acceptable salts
thereof. 2. A compound of* O ai ml of the fornmula: 40 [ERR] 45 55 wherein R
I s hydr ageR.(2-tatohigihogr2-@épyldarbadbiit4 fagdnbirost-1ten-3fofs I ]  branched chai n al kyl
wherei n0one of the hydrogens 1S substituted by hydroxy, carboxylic acid or
[ er N al kyto ®sdiaitn ofaZ20mg of the [pFedG:t 27 Exemple 28 34 m! ofitatrahyGtdfurdphHvas added/e glightpound
of Cl ai rxd@ss\bfedigpmetitine sas fay shiutigrein digthyirethbry IAfter[ 1@r mihutessat [reany enippratucheficiedtai n
al kyl s hataridgpediveacf was rddddyid rcorpeme alb tesdiazoratiade. ke [sgidtiop wps congeiialed |ane thaci d
or [ err Jesisi yis asystafiiped fpmethypeceigigpogived! Song dithgiagdectinhi ch is 1
7[ er r] N- (Altetrgigly oRiy meg Fanzhjmf tef Yoy Hrefelietsie pacesyrg: A seliftipn of 29 Mo t174-Nd41- 3- on
Za-

car omethoxy-2 propyl)car amoyl-4-aza-5a-androstan-3-one  (Example 9 below) "and 50 mg of ben-

7[ err § '%%6989/1"29 % agg'l' %é?'ﬂ&'?ﬁﬂ ne js Befé?d%j;é‘?ﬂf"’é fon Rdtoyst A’ier éﬂ°"39 gml

7[ err ?{Hte fg rat n§¢§§ uct i I%edéf ev:ltt: rdc:m ye 110
5. Aco ||ca Iu Io rof m-aceto anti?ls%iden ifie ?§s?s S| ram (molacular |on841
A ey '1 r epa?’ a? "0 09

conpound" &§ canent Usef ul
for treghling the hyperandrogenl C condltlon of acne vuI garl S, seborrhea,

femal g fBth%HTrdriﬁQ foii&ﬂn@@&Ht&@tiriy &ﬁ&@IAﬁ BEPFR, DE, G/ RE,NHLQPQH cH/- The use of a
conmpound as clained in daim1 for the preparatlon of medi cament usef ul

for inhifbi Aicébound of the formula:

20

25 A/
Y

30

wherein R is hydrogen, methyl or ethyl;
R is Ci~12 straight or branched chain alkyl wherein one of the hydrogens is substituted by
35 hydroxy, carboxylic acid or Cy-4 alkyl ester; and
A is -CH=CH-,
or the pharmaceutically acceptable salts thereof.

2. A compound of Claim 1 of the formula:
40

C- NHR

15

7
50

) H

N
!
R

55
wherein R is hydrogen, methyl or ethyl; and
R? is Cs-g branched chain alkyl wherein one of the hydrogens is substituted by hydroxy,
carboxylic acid or C1-4 alkyl ester; and

7 R RN
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testosterone 5[err]-reductase. 20 8. A pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and an effective anount of
a conpound of Caim1l. dainms fgf,bLhe dgs{ owing contracting state: ES 25 1.
A process for the preparation of a conpound of the fornula: 30

[ERR] wherein R is hydrogen, nethyl or ethyl; [err] is [err] straight or
branched chai nisabkylcHwherei n one of the hydrogens is substituted by
hydr oxy, carboxylic acid or [err] al kyl ester; and 45 A is -CH=

CH- ~08. theonmphandroh Clint 2 ebdrbity Ras neipperbdranetal, RS isthed pafchedidhiia ik hadg e

conpr i sewf the hpdrogegs albsimmcmrrwdr@fv fagronlit aciq ¢riQi}« Sy @ter.  EP 0 271 220 Bl
[ERR§ A is -CH=CH, 15 is H [err], 20 X is
[ ERR] %5 Avpampoundiof flgi oighiised al k?-/ﬁ- am ne of formila [err]; and optionally
t her eaf t eY/ A&y 'ge‘f'lﬂé pepy|lsarbapayht-gza-Serardrastiken-3epep. A process of Claim 1l
for the p‘r7€'|5'é\(? SRPVH '(9f°p}§!)cér8?fgﬂyb‘hﬂza8F'a'fqﬁ‘§t'?‘6’r‘?fﬂﬂea 35

[ ERR whel N2 'P?'P%“Wﬁf%@f ai'ﬁ?f"ﬂ’{h“’aé?'s"e"l"ﬂﬁ?ﬁ" WP Perr] is [err] branched

chai’ gl k‘yco vvhereHgIfilerr of s{gm "Yef}/“{ef? ens i s substi tut ed by hydroxy,

carboxyllc ‘and 50 is -CH CH- 3. A
E; gﬁgﬁg dcilf 5%@& %@(‘ a‘é'cfa.de 'igf:l ukl(mduLg.g g:é%ﬁ b e&c%élltdbf o‘?r
car hpxyl iy xels erri{ tﬂ>ﬁkyl ester rocess 0 al m or

preparati on o} a conmpound which is 1
7[ er r] 7.N-%hduby straoempRinti 4$ cldmpd iR Xy € & mrﬁ%hm&nazaﬁ@cm&r@&w& inh@fling- ONe;

testosterone Sa-reductase.

20 8. A pharmaceutical composition comprising a pharmaceutically écceptable carrier and an effective

. amount of a compound of Claim 1.
A4

Claims for the following contracting state : ES

25 1. A process for the preparation of a compound of the formula:

30
35
.7
-/
wherein R is hydrogen, methyl or ethyl;
R! is Ci-12 straight or branched chain alkyl wherein one of the hydrogens is substituted by
hydroxy, carboxylic acid or Cy-4 alkyl ester; and
45 A is -CH=CH-,
or the pharmaceutically acceptable salts thereof; which process comprises reacting a compound of
formula (H1)

50

55
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1 7[err]-N(2-carboxy-2-propyl)carbanoyl -4-aza-5[err]-androst-1-en-3-one; 1
7[err]-N-(2-carbonet hoxy- 2- propyl)carbannyl 4-aza-5[err]-androst-1-en-3-one
9 EP 0 271 220 Bl 5. A procey n14 for the preparation of the

conpound in substantially:pure forn1 é process for preparing a
pharmaceutical conposition conprising m xing a pharnmaceutically accept-
able carrier and an effective anpunt ehga conpound prepared as claimin
Claim 1. 5 Revendications Revendicati @ pour |les Etats contractants
sui Wants: AT, BE, FR, DE, GB, NL, ,ALU, SE, CH 1. Conpos6 de fornule: 10
O GNHRI 15 20 O NHR25 el le R est un atone d' hydrogene ou
un radical nethyle ou 6th‘le radical al kyl e a chamtme droite ou
ram fiee en Cl-12 dont | =s—d' hydr ogene est substitue par un
groupe hydroxy, acide car} ou ester alkyllque(g@ 1-4; et A

' phar maceut i quenent acceptables 30 2.
repondant | la fornmule: 0 35

représente -CH = CH, ou
Conpose selon |a, revend|

CNHR¥ o NH 45 0 1 R dans | aquelle
R est un atone d'hydrogbne,éun radi cal nethyle ou 6thyle; et R2 est un
radi cal alkyle a chatne ramfiee en C3-8 dont |'un des atones d' hydrogene
est substitug PaY _cH gL oupe hydr oxy, aci de

15 R is H, CHs, C2Hs,

20 X is 1, -s_iQ , -0-N N , -N |
\— N —

25

with a functionalised alkyl amine of formula NH2R'; and optionally thereafter modifying the side-chain or
nucleus.

30 2. A process of Claim 1 for the preparation of a compound of the formula:

35

. 40
./
45
wherein R is hydrogen, methyl or ethyl; and
R? is C3-s branched chain alkyl whersin one of the hydrogens is substituted by hydroxy,
carboxylic acid or Ci-¢ alkyl ester; and
50 A is -CH=CH-.

3. A process of Claims 2 wherein R is hydrogen or methyl, R2 is Ca—g branched chain alkyl having one of
the hydrogens substituted by hydroxy, carboxylic acid or Cy-4 alkyl ester.

6 4. A process of Claim 1 for the preparation of a compound which is
17 8-N-(2-hydroxymethyl-2-propyl)carbamoyl-4-aza-5a«-androst-1-en-3-one;
17 8-N-(2-carboxy-2-propyljcarbamoyl-4-aza-5«-androst-1-en-3-one;
17 8-N-(2-carbomethoxy-2-propyl)carbamoyl-4-aza-5a-androst-1-en-3-one. —_—

" A



SO carboxylique ou ester alkylique en Cl -4 ; et- Areprbsente -CH =
CH . 3. Conpose selon |a revendlcatlon 2, dans lequel R est un atone

d' hydrogene ou un radical mnethy é?ﬁlun radi cal al kyl e a chat he
ram fiee en C3-8 dont |'un des atones ydrogene est substitue par un
groupe hydroxy, acide carboxylique ou ester alkylique en C -4. 55 4.
Conpos® Jedronasd i Claiev ¢ fod the pteparatio of thicon@siind inlsubstantially pure form.

7bdt a- N- ( 2- hydroxynethyl 2- propyl ) car banoyl - 4- aza- 5al pha- androst -1
-enx™3t Bn ek process for preparing a pharmaceutical composition comprising mixifig a pharmaceutically accept-

17bgta NHPEEQHWEQ&?HﬂmgwgpywwbaﬁbammymiW%M%ﬂééahphacadeost 1l -en-3-one; 11

-%n- 3-one;

Revendicatlons EP 0 271 220 Bl
WWWW?WW“}%%H‘W%W %5@&%&%‘%”@1%&%%1 -en- 3-one
Ws. - c"1%¥gpﬁwm Ion | a revendi cati on 4, sous une forne sensi bl enent
pure s PieAtTon d' un conpos6 selon |la revendication 1, pour la

preparatlon d' un nedi canent servant a traiter un-6tat hyperandrogbne de

| "acn6 vulgaris, de |la s6borrh6e, de |"hirsgitisnme fémnin et de

| ' hypertrophie prostatique benigne. 7. Wilcsairbn d' un conpose selon |la
revendi cation 1, pour la preparation d' un di canent utile pour 10

i nhizper | a testosterone-5al pha-r6duct age Conposi tion pharnmaceuti que
conprenant un v6hi cul e pharmaceuti que ept abl e et une quantite
efficace d' un conpos6 selon |a Agyend i 5 Revendi catl ons pour

| " Etat contractant sulvant: ES # R de preparation d' un conpos6 de
formula: 0 20 CGNHR 25 O Nf 30 |t d aquell e R est un atome d' hydrogbne
ou 8h radical nbthyle ou 6thyl&\ RAest)un radical alkyle a chatne droite
oy ramfiee en d-12 dont |'"um d angfes d' hydrogbne est substitu6 par un
gr 0lpe 35 hydr oxy, aci de carquylique ou ester alkylique en C-4 ; et

25 dans laquelle R est un atome d'hydrog&ne ou un radical méthyle ou éthyle ;
R! est un radical alkyle & chaine droite ou ramifi€e en Ci-12 dont I'un des atomes d'hydrogéne est
substitué par un groupe hydroxy, acide carboxylique ou ester alkylique en Ci-4 ; et A représente
-CH=CH-,
ou ses sels pharmaceutiquement acceptables.

30

2. Composé selon la revendication 1, répondant & 1a formule :

35

N\
45 t
R
dans laquelle R est un atome d'hydrogéne, un radical méthyle ou éthyle ; et R? est un radical alkyle &
chaine ramifiée en Cs-g dont I'un des atomes d’hydrogéne est substitué par un groupe hydroxy, acide
50 carboxylique ou ester alkylique en Ci-4 ; et A représents -CH = CH-.

3. Composé selon la revendication 2, dans lequel R est un atome d’hydrogéne ou un radical méthyle, R2
est un radical alkyle & chaine ramifiée en Cz—g dont I'un des atomes d'hydrogéne est subslilué par un
groupe hydroxy, acide carboxylique ou ester alkylique en Cy-s.

55

4. Composé selon la revendication 1, qui est :
1 7béta—N-(2-hydroxyméthy|-2-propyl)carbamoyl-4-aza-5a|pha-androst—1-en-3-one ;
17bé1a-N-(2-carboxy-2-propyl)carbamoy!-4-aza-5alpha-androst-1-en-3-one ;

1 A N R SO O
* c L M H *
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A est -CH = CH, ou ses sels phar rfacéutiquerrent accept abl es, procede qui
consiste a faire rbagir un corrpose de fornmule (111) 40
Cox 457 z ) P 0271 330 BT~ (rrr)y o NfI 501 R dans

| aquel le A esl -CH = CH, R reprbsente Bb—B C2Hs, 55 EP 0 271 220 Bi
X reprdseilLe d, -0-N4 -S ~ 0- N- N
10 av eabstau-(al:&ydn@mow prog)édrambaiciasesalgiariorssiliéres-dNe2 R1; et

facultativenent, a nodifier ensuite la chalne laterale ou | e noyau. 2.

Pr obéde 5s eCmrpokeaseloe\laeratémmwroﬂ sdys upoiormd sangivleparmtd. on d' un conpos6 de
formule: 15 0 G NHR2
20 255 6. Utilisation d'un composé selon la revendication 1, Qour la prg¢parafiond’ L@jmgucqxrmuma@; afrajiert un
at one d' hyer Sgihmeerasdrogine da lacediyuigess. HY lasclrhéy Hsllfersut'eme Roninincat de) Fhypegkinbig|

al kyl e 30 Pm“‘"&“%@?ﬁ'ﬂ% ram fi 6e en C3-8 dont |'un des at ones d' hydr ogene
est substitu6 par, un groupe hYdrox aci de carbaox gue ou ester al kylique
en C - 4;7 eYtligatin @'un cpnposgyselon fa @Y%‘E'B?i'B" dePYh 13 grép ﬁf‘@'h&l“e ghedigament utje paur

| equel® R e@?‘b%ﬁtﬁﬁtﬁwnﬁﬁﬂvﬁl’%ﬂ “ou un radical methyle, R2 35 est un

radi cal ani f 6 d h bne
est subst i ff ﬁr@x%? on phE:maceu[PI naﬁt unC%hlg‘u dee;g}l(?;ar.r} eu?qﬂegmgrﬁ eag‘% gtn‘ég tetg lf_ne)é]rl?(n? i que
en G -4 . roc 8 se I a revenc]| catlon 1, pour | a preparation d un

CONMPOZE Fevdndfationspour IEtat contractant sulvant ES
7bi t a- N- ( 2- hydr oxynet hyl - 2- propyl ) car barmyl 4- aza- 5al pha-androst-1

- €N- 3- ORE; Procédé de préparation d'un composé de formule:

0
20 I 1
. C-NHR
N
A
25 . /
o N H
30
R
dans laquelle R est un atome d'hydrogéne ou un radical méthyle ou éthyle ; R! est un radical alkyle
chaine droite ou ramifiée en Ci-12 dont I'un des atomes d'hydrogéne est substitué par un groupe
35 hydroxy, acide carboxylique ou ester alkylique en Ci—4 ; et
A est -CH=CH-,
ou ses sels pharmaceutiquement acceptables, procédé qui consiste & faire réagir un composé de
formule (1) :
., 40 ' CoxX
—/
45

(I11)

50

dans laguelle : A est -CH=CH-,
R représente H, CHz, C2Hs,
55

1

-
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17bLt a- N- ( 2- car boxy- 2- propyl ) carbanoyl - 4- aza- 5al pha- andr ost - 1-en- 3-one; 1
7bfta-N-(2-carbonEthoxy-2-propyl)carbannyl 4- aza- 5al pha-androst-1
-en-3-one. 5. Proc~d6 selon la g ? kﬁﬁﬁion 4, pour |a preparation du
conpose sous une forme senS|bIenen pure. 45 6. Proc6de de preparation
¢ une conposition pharmaceuti que, qui consiste a ntlanger un vehicul e
phar maceuti quenent acceptabl e avec e proportion efficace d un conpos6

pr6par6 selon |a revendi- cation 1 '-tentanspgwgpe 50 Pate prLlche f Ur
f ol gende Vértrﬁg%%?%%?%% e pfil, BE, D , GR-NLNN T, LU, gi;i??

EP O 271 2 Bl .
C-NHR A7 10 R 15 worin R Was stoff oder

Ver bi ndung der Formel 55 12 * cs

geradkettiges oder verzweigtes C -1 2-Alkyl rn1e|ner der
Wasser st of fe durch Hydroxy, eine Carboxylgrupp er einen Cl -4-Al kyl ester
substituiert ist, und A -CH= CH ist, oder pharmazeuti sch

gng?fmbRg r eﬁzsl%lg%ﬁylamme t%nchonnallsee 5)9 orgnlilllr; Hr;%‘c het é@gl atl;vlé%gnt doecége(llz\%{sgﬁeqlla (%gme

ateralé ou le noyau.
2. Procédé selon la revendication 1, pour la préparation d'un composé de formule :

15

20
N7
25
dans laquelie R est un atome d'hydrogé&ne ou un radical méthyle ou éthyle ; et R? est un radical alkyle
30 a chaine ramifiée en Cs—g dont I'un des atomes d’hydrogéne est substitué par un groupe hydroxy,
acide carboxylique ou ester alkylique en Cy-4 ; et
A est -CH=CH.

3. Procédé selon la revendication 2, dans lequel R est un atome d'hydrogéne ou un radical méthyle, R?
35 est un radical alkyle & chaine ramifiée en Cs-g dont I'un des atomes d'hydrogéne est substitué par un
groupe hydroxy, acide carboxylique ou ester alkylique en Ci—4.

4. Procédé selon la revendication 1, pour la préparation d'un composé qui est :
17béta-N-(2-hydroxyméthyi-2-propyl)carbamoyl-4-aza-5alpha-androst-1-en-3-one ;
2 17béta-N-(2-carboxy-2-propyl)carbamoyl-4-aza-5alpha-androst-1-en-3-one ;
17béta-N-(2-carbométhoxy-2-propyl)carbamoyl-4-aza-5alpha-androst-1-en-3-one.

5. Procédé selon la revendication 4, pour la préparation du composé sous une forme sensiblement pure.

-

45 6. Procédé de préparation d'une composition pharmaceutique, qui consiste & mélanger un véhicule
pharmaceutiquement acceptable avec une proportion efficace d'un composé préparé selon la revendi-
cation 1.

Patentanspriiche
so0 Patentanspriiche fiir folgende Vertragsstaaten: AT, BE, FR, DE, GB, NL, IT, LU, SE, CH

1. Verbindung der Formel

55
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40 R Wasserstoff, Methyl oder Ethyl ist und R2 ver zwei gt es
C3-a- Al kyl ist, worm einer der vasserstoffe durch Hydroxy, el ne

Car bonsaure- gruppe oder eine Cl g Eﬁtergruppe substituiert ist; und
A -CH=CH ist. 45 3. Vérblndung nach Anspruch 2, worin R Wasser st off
oder Methyl ist, R2 verzweigtes C3-8-A kyl mt einemdurch Hydroxy, elne
Car bonsaur egruppe oder eine Cl-4-Al kyl estergiouppe substituierten Was-
serstoff ist. 4. Verbindung nach Anspruch 1, 3 % che so 1

7, -Rﬁ(z Hydr oxynet hyl - 2- pr opyl ) car banoyl - 4- aza- R androst-1 -en-3-on; 1
7f|-N—(2 Car boxy- 2- pr opyl ) car banoyl - 4- aza-5a androst-1 -en3-on;

17, f - R ( 2- Car bonet hoxy- 2- propyl ) car bany -5a-androst-1-en-3-o0n ist.

5. Verbindung nach Anspruch 4 in,i mweg ¢n reiner Form 55 6.

Ver wendung ei ner Ver bi ndung nach pr A Herstel l ung ei nes zur
Behandl ung von hyperandro- genenfZusyandeh von Akne vul garis, Seborrh6e,
melbllchen1H|rsut|snus und gutargi gef Prostatahyper- trophie geei gneten
Medi kBnents. 13 L LLFLLT Ll 111| EP 0
271 220 Bi 7. Verwendung ei ner Over |ﬂo ng nach Anspruch 1 zur Herstellung
ei nes zur Inhibierung der TestosteRon- 5a-reduktase geei gneten Medi kanents.
8. Pharnmazeuti sche Zusammenset zung, wel che ei nen pharnmazeuti sch annehnbaren
Tragefs undy&inne 5 wi rksane Menge ei ner Verbi ndung nach Anspruch 1
enthal t. Patgnt angpdsdh ®Methfiicberetlytignden Vertragsstaat: ES 1. Verfahren zur

Her st el | ung ri nejeralieittigbd 6tien gorhRigtel @4 [Blalii Gst Owckin BIRER dbPwWEQerk@ite durcr Aydtdgy,R 25

WOorin eine Carboxylgruppe oder einen C1-4-Alkylester substituiert ist, und
A -CH=CH ist,
20 oder pharmazeutisch annehmbare Salze davon.
N\

2. Verbindung nach Anspruch 1 der Formel

25 0o

30

\\?

35 O/N}:i
i
R

worin
U 40 R Wasserstoff, Methyl oder Ethy! ist und
R? verzweigtes Cs-g-Alkyl ist, worin einer der Wasserstoffe durch Hydroxy, eine Carbons#ure-
gruppe oder eine C1-4-Alkylestergruppe substituiert ist; und
A -CH=CH:- ist.

45 3. Verbindung nach Anspruch 2, worin R Wasserstoff oder Methyl ist, R2 verzweigtes Ca-g-Alkyl mit

einem durch Hydroxy, eine Carbonsiuregruppe oder eine Ci-4-Alkylestergruppe substituierten Was-
serstoff ist.

4. Verbindung nach Anspruch 1, welche
s0 17 8-N-(2-Hydroxymethyl-2-propyl)carbamoyl-4-aza-5a-androst-1-en-3-on;
17 8-N-(2-Carboxy-2-propyl)carbamoyl-4-aza-5a-androst-1-en3-on;
17 8-N-(2-Carbomethoxy-2-propyl)carbamoyl-4-aza-Sa-androst-1-en-3-on ist.

6. Verbindung nach Anspruch 4 in im wesentlichen reiner Form.
55
6. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines zur Behandlung von hyperandro-

genen Zustédnden von Akne vulgaris, Seborrhde, weiblichem Hirsutismus und gutartiger Prostatahyper-

trophie gesigneten Medikaments. :
[ —

s | A O



R Wasserstoff, Methyl oder Ethyl ist; R ger adket ti ges oder
verzweigtes Cl --1 2-Alkyl ist, worin einer der Wasserstoffe durch Hydroxy,
ei ne Carbonsduregruppe oder ei g dby-gbpKYy| estergruppe substituiert ist;
und A -CH=CH ist, 30 - oder pharmazeul i sch annehnbarer Sal ze
davon, wel ches Ver f ahren *das Urset zon ei ner Ver bi ndung der Fornel (I111) COx
35 1~~%~Verwenddngl&inaneibimduhg nach KdsbrachQHeur HeisteliuRy einestiur phiGierufig2dds Téstdsteron) /

. 7~~~~~~-5pjredpkiase gedignetes Medikaments. -0-N N 55 14
1H”|$|1-||||,1 LI AL frafjp = ¢ L M S * EP 0 271 220
Bl ist8 Mharmadentisphef deirmimensalzing welcheneingnkghameizevtishh ranfehmbaren FRRI pndseind e

gegébenerirkame Mepge siner ¥etinayao nask paspaiciet eifitder Sei t enkette oder des Kerns

unfaft_ 2. Verfahren nach Ansgruch 1 zur Herstellung ei ner Verbindung der
For me| PAeiansPiigh® U] fplgagden Vertragsstaat : ES 00 N R worin

1. Verfahren zur Herstellung einer Verbindung der Formel
10 )

15

m 00

0

25 worin
R Wasserstoff, Methyl oder Ethyl ist;
R! geradkettiges oder verzweigtes Ci-12-Alkyl ist, worin einer der Wasserstoffe durch Hydroxy,
eine Carbonsduregruppe oder eine Ci-4-Alkylestergruppe substituiert ist; und
A -CH=CH- ist,
30 oder pharmazeutisch annehmbarer Salze davon,
welches Verfahren das Umsetzen einer Verbindung der Formel (lI)

COoX
35
A/
A /]
N\
AN
0] 4 N H
1
R
45
worin
A -CH=CH- ist,
R H, CHs, C2Hs ist,
50
/N\ /‘:: N

55
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20 R Wasserstoff, Methyl oder Ethyl ist; und R2 ver zwei gt es
Cs-B-Al kyl ist, worin einer der Wasserstoffe durch Hydroxy, eine

Car bonsaur e- gruppe oder eine ClEPﬁ-ze.l,IéEbgqtergruppe substituiert ist; und
A -CH= CH ist. 25 3. Verfahren nach Anspruch 2, worin R Wasserst of f
oder Methyl ist, R2 verzweigtes C3-s-Alkyl mt einemdurch Hydroxy, eine
Car bonsaur isg miipgisenp diktiopalisiertedl Alikdafink ydr cRotngst INHIR'D @oviiel lysgebérighfailst sBchliefende
Wasser st of Modifizierung der\Zeitdnkdite @tler dacKerinsiadtich 1 zur Herstel | ung ei ner

Ver Bi/ndung, wel che 30 1 _

71- N- ( 2-2Hy ¥erBlrpmeach Ynsppuchy f gyHeysteliyng ginprNerbindungedepBormeldr ost - 1 - en-3-on; 1

70- N- £2- Car boxy- 2- propyl ) car banoyl - 4- aza- 5a- androst -1 -en-3-on;

17B- N- ( 2- Car bonet hoxy- 2- propyl ) car banoyl - 4- aza- 5a- andr ost- 1-en-3-on ist. 5.
Ver fahren nach Anspruch 4 zur Herstellung deﬁ_-N gebindung in imwesentlichen
reiner Form 35 6. Verfahren zur Herstellung; el ner pharmazeutischen
Zusanpenset zung durch M schen eines phar, : ti sch annennbaren Tragers
und el ner wi rksanen Menge ei ner nach A 1 hergestellten Verbin- dung.
40 45 50 55 A/

N
o

15

o
1
R
worin
20 R Wasserstoff, Msthyl oder Ethyl ist; und
\_ R?2 verzweigtes Cz—g-Alkyl ist, worin einer der Wasserstoffe durch Hydroxy, eine Carbonsiure-
gruppe oder eine C-4-Alkylestergruppe substituiert ist; und

A -CH=CH- ist.

25 3. Verfahren nach Anspruch 2, worin R Wasserstoff oder Methyl ist, R2 verzweigtes C3-g-Alkyl mit einem
durch Hydroxy, eine Carbons@uregruppe oder eine Ci-4-Alkylestergruppe substituierten Wasserstoff
ist.

4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, welche
30 178-N-(2-Hydroxymethyl-2-propyl)carbamoyl-4-aza-5«-androst-1-en-3-on;
178-N-(2-Carboxy-2-propyl)carbamoyl-4-aza-5«-androst-1-en-3-on;
17B8-N-(2-Carbomethoxy-2-propyl)carbamoyl-4-aza-5a-androst-1-en-3-on ist.

8. Verfahren nach Anspruch 4 zur Herstellung der Verbindung in im wesentlichen reiner Form.

35
6. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung durch Mischen eines pharmazeu-
tisch annenmbaren Trigers und einer wirksamen Menge einer nach Anspruch 1 hergestellten Verbin-
dung.
40

45

50

58
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