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wever, none of the docunents nentioned above suggests that any of the
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17[ err] - (N4 - but yl car banoyl ) - 4- aza- 4- net hyl - 5a- androst; 1 -en- 3-one;

17[ err] - ( N-i sabwbivt R &rhigeragenl methlyl az ethyl; net hyl - 5a- androst-1 - en- 3- one;
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-en-3-one; 1 7[erris Mti%rﬂﬂ%e&&l’&mhy): 4- aza- 4- net hyl - 5a- andr ost -1
-en-3-one; 1 Preferred compounds have the formula:

7herr] - (N-t-hexyl carbanoyl) - 4- aza- 4- net hyl - 5a- amdr ost - 1- en- 3-one; and the
correspondigg conpounds in which the 4-nethyl #y_ Btuent is replaced by a
hydrogen atom or an ethyl radical. 50 The nopvel conmpounds of the

present invention are prepared fromthe knz»q eroid ester of the formula:
[err] 60 viz., 17[err]-(nmethoxycarbonyl)-4 R- andr ost an- 3- one, or

anot her 17[3rr];alkoxycarbonyl-4-aza- - 3-one conpound, which !
may have the indicated substitution j by R, R" and R"', by (A 65
dehydrogenating the starting materi g oduce the correspondi ng conpound
cont ai ni ng a doubl e-bond 3
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met hyl or ethyl; [erK]
atons and havi ng a
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in which R is hydrogen, methyl or ethyl, and ]2 is tertiary alkyl of from 4—8 carbons and having a tertiary
carbon atom directly bonded to the carbamoyl nitrogen atom.

40 Representative compounds of the present invention include the following:
17B-(N-t-butylcarbamoyl)-4-aza-4-methyl-5a-androst;1-en-3-one;
17B-(N-isobutylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one;
17B-(N-t-octylcarbamoyl)-4-aza-4-methyl-ba-androst-1-en-3-one;
17B-(N-1,1-diethylbutyl-carbamoyl}-4-aza-4-methyl-5a-androst-1-en-3-one;

O, 4% 17B-(N-neopentylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one;
’ 178-(N-t-amylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one;
178-(N-t-hexylcarbamoyl)-4-aza-4-methyl-5a-androst-1-en-3-one; .
and the corresponding compounds in which the 4-methyl substituent is replaced by a hydrogen atom or an
~ethyl radical. : .

50 The novel compounds of the present invention are prepared from the known sterdid ester of the

formula:

COOCH;
. R,'" .
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viz., 17B-{methoxycarbonyl)-4-aza-5a-androstan-3-one, or another 17g-alkoxycarbonyi-4-aza-5a-androstan-
3-one compound, which may have the indicated substitution indicated by R’, R and R'"’, by (A)
65 dehydrogenating the starting material to produce the corresponding compound containing a double-bond
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correspondf"ﬁ' %Y JicautriezAle a1 othsr BRI AT T A8 ARYPost an- 3- one (1 X)

th in turn is converted to the correspondlng pyridylthio ester,
17[ err] ¥ 2- pyri dyl t hi ocar bonyl) - 4- aza- 5a- androst an-3-one (X). This ester is
treated with an am ne of fornula [err], where [err] is as defined above, to
forma 17[err]-(N-[err]-carbanoyl)-4- 30 aza-5a-androstone-3-one (X ),
whi ch i s dehydrogenated as previ.ously described to product conpound XV,
17[err]*N-[err]-carbanoyl)-4-aza-androst-1 -en-3-one. |In another nethod,
the 1713- (N-R2-carbanoyl) substituent 'is introduced into a 17[err]-carboxy
andr ost ane conpound of formula VI, XIl or IX by treating it in a manner
simlar to the procedure described in Steroids, Vol. 35, (3), March 1980,
p. 1-7 ® th dicycl ohexyl carbodiinide and 1-hydroxybenzotriazole to formthe
35 17[err]-(1 -benzotriazol oxycarbonyl)-4-aza-5a-androst-1 -en-3-one or
17[err]-(1 -benzotri azol oxycarbonyl)-4-aza-5a- androstan-3-one. The
16-net hyl derivatives, i.e. conmpounds in which R'"" is nmethyl, are prepared
fromknewn 16- nethyl-17-acyl -4-net hyl - 4-aza- 5a- andr ost an- 3-ones, e.g.
4,16[err]-di nmethyl -1713-acetyl - 4- aza- 5a- andr ost an- 3- one, by known
dehydr ogenati on procedures for 4-nmethyl-4-aza conpounds to produce the
correspondi ng 40
4,16[erg -di methyl-17[err] -acetyl - 4- aza- 5a- andr ost - 1- en- 3- one.
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Compounds of the present invention, which may be prepared in accordance with the method
described above, have been found to be potent antiandrogens by virtue of their ability to specifically inhibit
testosterone-5a-reductase and are therefore suitable for treating the hyperandrogenic conditions of acne
vulgaris, seborrhea and female hirsutism by topical administration, and for treating all of the above

- conditions, as well as benign prostatic hypertrophy, by oral parenteral administration.

The present invention thus also provides oral topical and parenteral pharmaceutical formulations for
use in administering the active compounds of the present invention.

The compositions containing the compounds of the present invention as the active ingredient for use
in the treatment of benign prostatic hypertrophy can be administered in a wide variety of therapeutic
dosage forms in conventional vehicles for systemic administration, as, for example, by oral administration
in the form of tablets, capsules, solutions or suspensions, or by intravenous injection. The daily dosage of
the products may be varied over a wide range varying from 50 to 2,000 mg. The compositions are
preferably provided in the form of scored tablets containing 5, 10, 25, 50, 100, 150, 250 and 500 mg. of the
active ingredient for the symptomatic adjustment of the dosage to the patient to be treated. An effective
amount of the drug is ordinarily supplied at a dosage level of from 1 to 50 mg/kg of body weight per day.
Preferably the range is frodm 1 to 7 mg//kg. of body weight per day. These dosages are well below the toxic
dose of the product. Capsules containing an active compound of this invention can be prepared by mixing
it with lactose and magnesium stearate, calcium stearate, starch, talc, or other carriers, and placing the
mixture in gelatin capsules. Tablets may be prepared by mixing the active ingredient with conventional
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I Xt ure was heatgeF for 2 hours. After @ < m xture was
iluted with Water t(b litres. The solid was separa'{elgl after cooling and
nounted to 25.4 g, R [5‘ 159-161. This is not a conpound in accordance with
he invéhtion, but in a simlar fashion, the follow ng conpomnds were
onverted to their ct? r eRpSRNHEGHA et hyl deri vwati ves: 552684%5 6 EP

155 096 Bl [err] 104, g CONHCICHs):CH,C(CHls 224—226°C

o/ 4 Example 2
Methyl 4-methyl-3-oxo-4-aza-5a-androst-1-ene-178-carboxylate

A suspension of 25 g of the product of Example 1 and 2.25 g of sodium hydride in 500 mi of dry
dimethylformamide was stirred under nitrogen for 15 minutes. 15 m| of methyl iodide was added dropwise
and the mixture was stirred for 30 minutes at room temperature. An additional 5 ml of methyl iodide was
added and the mixture was heated at 50°C for 2 hours. After cooling the mixture was diluted with water to 2
litres. The solid was separated after cooling and amounted to 25.4 g, m.p. 159—161°.

This is not a compound in accordance with the invention, but in a similar fashuon, the following
compounds were converted to their corresponding 4-methyl derivatives:

50




Imp. 2b R=1[err] : [err] 15
IR = [err] 168-170C Exarrpl e 3A
4S-(2-Pyridyl)4- et hyl - 3- oxo- 4- aza-?ﬁ% gsene- 17[ err]-thiocarbg
1A suspension of 25 g of the produc arrpl e [

jtreated with a solution of 20 AKOH (12.5 g) in 12.5 m of watBr. Afteg
refl uxing for 4 hours, tion was acidified with 6N and t hen
‘diluted with water. The [
had .m' p. ferr] The cr
2, 2" pyri dyl di sulgg

-4 g) was suspended ifr 13§ of toluene w
stlrrlngfor 3 hougds a gm tenperature. The regel,j.el ture was directly
chronatographed @ aNch m of 4.5 kg of silic® gel, tel uting with 9:1 (v/v)
et hyl acefat e: acetone ttb 25 give 20.4 g of the deélHr“ed product, mp.

Eerr] Conti nued el ution with acetone gave 5.2 g of ?he met hanol addi tion

roduct, S-{2- pyr| dyl)-1[ efr] - net hoxy-

met hyI 3- 0X0- 4- aza- - arfuir BRWHHE:R7[ err] - t hi ocar boxyl at é53-rh5§°C [err] as a
by- product. 3A. Th| S i the i nventi on, a simlar
fashi on tfhe product of Exarrp?o gﬂ\/\dg c?gfr%&e?’ted into S—(2 gélgr_ldyP)

3- 0X0-4- aza-5a-antrost-1-ene-17[err] -t heeandaaxyl ate, m. 230-232C. 30
arrpl e 38 pﬁ@tﬂwWyl)4—methyl3oxo4aza Sa-androsﬂ -ene-17B-thiocarboxylate

- met hyl - PF@U@ @rzﬁ 125 g1 pignethanglav QP( solutlon of
SRR e
yridyl thi oest ehe eHidd arytacidh (23g) nyfdho t;ptdarzmd. Jy&fsu@ dEn(:mthSNas
nx osur e, t hwspeadadlis i Isrbtautene)mﬂv\asnr@\,f <mtsenl raancterdferatude £The esicithnenivie s was

r omat ogr ap‘h@ﬁi'VGWOTE‘S éﬁp*t?ﬂ ogp F¢"¢fan |5 kg pf qthti gah elmtindwish(R: 1 (viv ﬂwl acetate:acetone to

Lcetat ef o 6 t,
S e e, i e i e

S repeat ed usBAgrhans R RCORpouRl Of RETNNEtIaR Gutiih a&fﬂﬁﬂdﬂlﬁﬁ’shlaﬁ fhe Pyddud bk mtr@esrt@rs,
the fol |l ow nepryerted intat S{2weridyl) Shokar-amecba-aB@ost-1-ene-17B-thiocarboxylate, m.. 230—232°C.
N-t -'but yl 04- net hyl - 3- oxo- 4- aza- 5a- androst 1 She- 17[err]-carboxam de, mp.

152-154C. 40 'Q

N-Ethy! hyl-3-0x0-4- a-androst- 1 e e-17 carhoxamide
N- (2,4, 4- U1 i TEUANdroas DRPEaiing s BBb a?@ ﬁnfaz SresirBToh b 21 048 byriery RGssier bre
rr] - car boxan®ases in 70 mi pr. tetﬂ&ﬂdr&fﬁﬂﬁ AfEXGIIFpitheMposure the resuiting solution was evaporated and
3- Ox0- 3, 5ass eth® easidoe est ‘am@a&g@oh@l Qm 1é5 aet adlcasel Elutipp wah bel ethvl@pptajéldlmogetbéne

3-0x0-4-eti O % 35 G’f eé” ogugtym
alsnot

. . nd i 81 Zo ut, when am el g an
sol ut ' on of tgarq %i&ﬁi%ﬁﬁtﬂo&ﬂeeﬂ llowg‘ﬁgewﬁl wze féﬁpﬁéc‘tﬁg?sﬂ
sol ution of yl—m RPEd-driafbat Perd N P-EarddRardid€) Im pqtsza-sfsmm -

per manganat e i |3b3 5N-!2 4aff-tr|mmw2-pml)-&ddedl~39¢xostmdq5®anuastel-etnla-am-ttahaxasrmaet | omp.
m xture was W& H{%tned at [err]. After additiom the mixture was heated at

reflux for one hour. The m xture stood qztarpo t enperature overni ght. The

i norgani ¢ sabbgo.MBERodtiBEMRILRE: B aibit hdid at ion "and the cake 50 was washed with'
285, M of gwaterto aAolGMInloF 20013 00F-0k ' AGEHRIRH-20-610 BdidiimalBil 6A+lbpahd] 6t 80BGasaBEad sbidtion
rle uce the iod198d ¢ hiasodivas capbapsterit 474 né of wiatet. s ohrmW(E5°C) efuticadof 8d48le s efeddiced

pressure andmpﬁeer mv%isa q5§ a@fess gg'?:g?qaf ‘ﬁlll gfﬁovaé% Piﬂ tesﬂch a rate that the
hydrochl oric smo rooMHGthaut e!,%'tg E"s’%ﬁ‘s by

re h r. The
c@l@d
was washeg, vaB & BAIHERE :um\ % Gquah\fé so@urH fbﬂhl@ﬁitei@é e&tcb
solution, t henmelthlaenbsaredermdhe:mutahattvmd rdmbvmmérfredﬂmotpeesst&samhxlee a(qaaaus psidue was

Crystal | i ne peidifisdiwith consentrgisdl Bydreshlorigacid, éPR!’F quinevas extfagigeingsiichjorpresthypg and

di rat { lution, th dne and
o, L“;;ggﬂ{ﬁa%wﬁm T %t; o e

acid or Step Ain 350 n1 of ethyI ene gl ycol vvas treated vmth 80 m of
Example 48

3-Oxo0-4-aza-5-etiocholen-20-oic acid {

A suspensuon of 64.7 g of the dioic acid or Step A in 350 mi of ethylene glycol was treated wnh 80 m;‘ g'

6o liquid ammonia. The resulting solution was heated at a rate of 3%min. up to 180°C and was heid gt Jmh
temperature for 15 minutes. After cooling, 1 litre of water was added and the mixture was acidifie

10% hydrochloric acid to a pH of 1.5. The product was removed and washed with water. 1

leave 57.5 g of the product, m.p. 310°C.

hen air dried 0




O I'iquid ammonia. The resulting solution was heated at a rate of 3/ mn.

lp to 1800C and was held at that tenperature for 15 minutes. After cooling
litre of water was added and t hEPiOx158 @96a81aci dified with 10%
ydrochloric acid to a pH of 1. 5 The rod ct was renoved and washed with

ter, the dried tao | eaye o PR Cor oduct, mp. [err]. 65 7

P 0155 096" %{f mi’ %&2 aras smm@&eemmmeetz@c.@wasmrogeﬁtmrsma A
f 136 g- Ofthd gresehderof ﬂ»ratmomdaters,stlﬁ)mrmae g4BPtD}) atl4d.pSig (2Th kRafoveraiet atroospberd preasure)
ydr ogapat der dtoutscline Fatalyst whrerempyed @ndtibe sflution gericeninated i give,128.2 o pf asye peRdYSt. The of
) at 4@31%’1*‘@"152"?6“99155" Wik 'qﬂﬁe’awﬁ%‘EﬁW&PF%a'b‘r’Eg?d?"é?145(9r°”oheﬂ’8\5?$§"d The
atal yst was” rQIya0iaA s 4G Sehidd BY sapihiRRtioh b hethdt Slo¥da.d28aandlodtneGypide
roduct. ThgrboBAaed (ridthyVB&xoWcsS Etﬂeti‘AEH ﬂnmpi}he)an 1%Qﬁetmglﬁﬂpotdshﬂﬁ hf/drbil&ﬁ ﬁﬂbviflj

ir dried tbyaheddiewdRwpg of the white solid, mp. 3100. This material was

| so obtai'ned by saponification of nethyl

- 0X0-4-azgy %4%4&9 38 r%&w 5&%5%@3@

- 0x0- 4- aza é pls %3&%;1‘ 3 : E}%rbﬁ&ﬁﬁé&éd&fﬁ POy
ol | owedsst Cbeniwaza@mamn 1Cof \4zhI muﬁthaEa(aasaktereé Nom2tethpératiutel gvRinlgyit. TRe p@ﬁt\y}
- 0X0- 4- azaﬁem@tmfmlammdltﬁf @ltra M@atrmedamw 4étnm@1hultz-n3ntvt§fmrt§ (©octylagfing). H'els

roduct 4C, s°‘3" d@f' &P%ﬂr‘\ ofpolidyw uti
enztri azoI ’E SSI i}%\ n ?%s:l% qg?tﬁﬂ ﬁ %’%’%a%

verni ghio fvma anarhadﬁ /ch Lolchio h%u@ VL, mp
reated w t2|50-2254°c4 trimethyl-2-pentyl am ne (t-octyl am ne) Th| s sol ution

tood at roomterrperature for 64 hours A small am)unt of soI I d was renoved
nGL,'E he sol ut Waes ed SUCCt SE |n ac ofl%é i e I- -p usmestgctlab -t
ydr oxi dg, Rk EE? cs&’mistaﬁifr% i, :Eéa % gr U€ots™SEdr tim
hl oride. Af t%a&rwong,f ang &s«mmﬁrm@mm& elardwdﬁ areadmtocmyeteuh g8 rd0of
hr ough 240etghgdrofauah Iwaa adgded ani-7$C 33.6 nfl \of V. BMa:itgymegrasiorn |chipddee Aha B0 rbioutes ate

Frtbﬂ%{tm" WF "° @,dr 'eacmmi’ﬁrﬂ@’@ séh@v[gePtﬁdY" @&{:@ﬂdﬁ ‘Pl-g
'bUtyl a;p rw ;ﬂ. and r}gﬁp ebus E}I{% n cmeéntr?aﬁd ?2‘: ﬂlgwas e? ed

n tfie
utyl - f Hr mSreih é‘rf%fél:é'i&xe tdgRe 4[59d 6f fddiitt, m.p.
ol uti on 0f24

- (2-pyri dyl )Wberobhem@cemee15eepemdrthnb4Ibfellwirﬂg%[ament}.-thdihdim«quk:as ebtained2388
of tetrahydrofuran was  added at [err 33.6 m of 1.3M S- but Irragnesr um
hloride” After PHgetedal ot [err] th Phti on was al | owe 'reach room
enperature ahng- pmnmﬁm&a@%&d s¥d-Buiyi mgwsﬁmroﬂewewﬁ-dmaeﬂyrﬁ%uﬁwrsu The
roduct was etilostaitene1igat o chl oronet hane and was wabdla@dnss-bhe sat ur at ed
gueous 30 Nbigtarboxyiate i on and 10% aqueous NaOH sol ut mm 13Hﬁ§f¢ dr| ed and

oncent r 4t ed |due S eIut dthrou BOg with 9:1
v/ v) dichl or?;,gﬁﬁ{é“[ ';xﬁ,i;‘:g D V/té' HEe %?"'S’H& pr2 "‘['5’? r].
en the procedure S repeate u5| ng the foll ow ng re,agqg@_szzzztc e i ndi cat ed
I‘OdUCt I s obtatmed—35 Starttng—materTat Reagett
oddct & (E%'ggt{' O?) o met hé 5aaE>(<:§'e|e-7but | magnesi um chl ori de
22 di met h W f‘r‘ﬁg c§%‘|z T AP AN " 0.dione (Step 1) and 29.49 g of

h0| 1- ene- Beneémeselemmc anhydnde in 552 ml of chiorobenzene was refluxed with water separation for 4 hours.
The mixture was concentrated and the residue was redissolved in dichloromethane. After washmg with
5 10% (w/v) aqueous sodium hydroxide, 10% (w/v) hydrochioric acid and saturated aqueous sodium
hydroxide, the solution was dried and concentrated to 45 g of yeliow residue. This was chromatographed
on 1.5 kg of silica gel packed in dichloromethane and eluted with ethyl acetate to give 10.6 g of the product,
m.p. 248—251°C,

When the procedure is repeated using 23-methyl-4-aza-21-nor-5a-cholane-3,20-dione as starting

55 material, the product obtained is 23-methyl-4-aza-21-nor-6a-chol-1-ene-3,20-dione, m.p. 283—296°C.




i ocar boxyl at e mp. [err] 40
{2-pyridyl) 3-oxo-4-aza-5a- i sobutyl magnesi um chl ori de
nmet hyl - 4- aza- 21- nor-5a- androstene-17[err]-thiocarboxyl ate
pl ane- 3, 20-dione mp. [err] 45 EP 0 155 096 Bt

i on'of 21 Chmiersse G Riagied BaigTae AT ge LR frif Sl 387, SPCTCY )

and 29. 49 g of banle&ﬁﬁﬁheannéﬁ"ﬁmhydrlde in 552 m of chlorobenzene was
refluxed with water separation for 4 hours. The m xture was concentr at ed

and the resiflue was redissolved in dichloronetfjane. After washing with 50
10% (w v) aqueous sodi um hydroxi de, 10% (w v) Kydr®hl oric acid and

sat urat ed aqueous sodi um hydroxi de, the soluti gn was dried and cohcentrat ed
to 45 g of yellow residue. This was chro hed,,on 1.5 kg of silica gel p
packed in diwehl oronet hane and el ut ed mﬁ_h Acetate to give 10.6 g of

the product, mp. [err]. Wen the prog i
23-nethy|-4-aza-21-nor-5[err]-choIan
the product obtained is R" _
23-met hyl - 4-:mza- 21- nor - 5[ err ] - chol eA\gr€ 20-dione, mp. [err]. 60 65
EP 0155 096 B1 Clains for the Contractling States: BE CH'LI DE FR GB I T LI
LUNL SE 1. A conpound of the fornulaR 5

[erir] in whi ch,&*a@*q{g&g&q,mwﬂaygthw et hyl; 20 [err] is a tertiary
al Kyl radicab Navaxga WishCalkhira@iai RAMgAnQsT2 @shn RRWishEd Ravin@ altbrBry c4rBdndn directly
atomdirectly bomdeaeb macarbmwafmydomnl trogen atom R is hydrogen or

methyl; R' is h dﬁog@ﬁﬂsﬁnf@?$mdnet |, and R'"' is hydrogen, a-nethyl or
[erf]-methyl. 25 N hyarogen oh rigliHls Cla|n11 having the fornula: [err] 30
35 40 in which @IA%O'H)‘GTFQQEQN Smrg t;j'rfo,;e"tu]gyl and [err] is tertiary alkyl

of [from 4-8 carbon atons and having a tertiary Qﬁrbon atomdirectly bonded
to [t he carbarnoyl nitrogen atom 3. i

17[terr] - (N-t-butyl car banoyl ) - 4- net hyl - 4- aza- andro§¥ 1 -en-3-o0ne. 4. 1

/[grr] (N-t-Rutyl carbanoyl)-4-aza-androst-1 £ one. 5. A conpound as
cldinmed in any one of Clains 1 to 7 for 6 gating one or nore of the M
45 | hyper androgeni ¢ conditions of acne $eborrhea, female

hi rlsuti sm and beni gn prostatic hyper oral, parenteral or topica
adnnnlstratlon 6. A pharmaceutical c on conprising a pharmaceuti cal
acdgept abl e Sarrier and a conpound agA i

40 in which R is hydrogen, methyl or ethyl and R® is tertiary alkyl of from 4-8 carbon atoms and having a
tertiary carbon atom directly bonded to the carbamoyf nitrogen atom.
| 3. 17B-(N-t-butyicarbamoyl)-4-methyl-4-aza-androst-1-en-3-one.
4. 178(N-t-butylcarbamoyl}-4-aza-androst-1-en-3-one.
/ 5. A compound as claimed in any one of Claims 1 to 7 for use in treating one or more of the
\[/ 45 hyperandrogenic conditions of acne vulgaris, seborrhea, female hirsutism, and benign prostatic
hypertrophy by oral, parenteral or topical administration.
! 6. A pharmaceutical composition comprising a pharmaceutical acceptable carrier and a compound as
claimed in any one of Claims 1 to 4.

56  Claims for the Contracting State: AT

1. A method of preparing a compound of the formula:

55 C - NHR

60




O Clainms for the Contracting State: AT 1. A nethod of preparing a
onpound of the fornula: [err] 55 60 65 EP 0155 096 Bl in which Ris
ydrogen, nethyl or ethyl; R2 is a tertiary radical having up to 12 carbo
tonms and having a tertiary carb ' y bonde to the carbanoyl
i-trogen atom R is hydrogen or%%?g;scbag@%" R' is hydrogen or

: v which Rds IRdrogi I, a- - | Si
Z;L][ i rr;rgt 2’5‘ I;v BF§ ni:ﬂﬁgangs:g,%%zgw@ cf‘rbcr)’rrfa ;[tct]rx; anod I;\ale negrartlnigrs E:ar:g/c!n’ atoCrr? (riripel;:tllystlaorrlge
err] &5 2'0"?@5%@ rg;tzgf werpyridylthio, with an anmine NHR2 in
et r ahydr of uRany hydrogen or etm,rmahod as clainmed in daiml in which the
tarting conmouistydegnireashyoepatetdl, by refl uxi ng a conpound of fornula: 30
err] 35 4@mprisingreadiing 8 porround effermaita: defined in Caiml1 with _ _
ri phenyl phosphine and 2,2'-dipridyl disulphide in an inert solvent. 3. A
thod @¢f preparing a conpound of the for a x[err] 50 55 in which Ris
ydrogen, nethyl or ethyl; 60 R2 is tergiary alkyl radical having up to
2 carbon atons and having a tertiary cgarbgn atomdirectly bonded to the
arbanmoyl nitrogen atomm R is hydroge trky.l.; R' is hydrogen or
err]-mgghyl, and R'" is hydrogen. r "13-nmethyl, 65 conprising
eacting a conpound of fornula: 18 5096 Bl [err]

20 0 ]
: | H
\— R
in which X is 2-pyridylithio, with an amine NHR? in tetrahydrofuran.
25 2. A method as claimed in Claim 1 in which the starting compound has been prepared by refluxing a

compound of formula:

COOH

30

35

40 \_ovhere the symbols are as defined in Claim 1 with triphenylphosphine and 2,2'-dipridyl disulphide in an
inert solvent,

3. A method of preparing a compound of the formula:

50

55

_in which R is hydrogen, methyi or ethyl;
60 R? is tertiary alkyl radical having up to 12 carbon atoms and having a tertiary carbon atom directly
bonded to the carbamoy! nitrogen atom;
R’ is hydrogen or methyi;
R is hydrogen or B-methyl, and
R’ is hydrogen, a-methyl or 8-methyl|,
65 comprising reacting a compound of formula:

10

* c L M H *




40°in which the synbols are as defined in daim1l with a dehydrogenating
“qgent. 4. Anmethod as claimed in daim3 in which the starting conpound has
Peen prepared by reacting a conpound of fornula: x 20 [err] with an am ne
ferr] in tetrahydrofuran. 35 . 5. Anethod as clainmed in any one of
Hlainms 1 to 4 as applied to the prefR & 155096 Btonpound having the
ormula: [err] 40 45 50 in which R is hydroge met hyl or ethyl and [ery]
ns tertiary al kyl of from 4-8 carbon atons an&y haVéng a tertiary carbon
atom\\c_urectly bonded to the carbanoyl nitroge®-8HBm 6. A nethod as cl a
in any one of Clains 1 to 4 as applied to4hejpreparation of 17[err]-(
55 butyl canarmyI) 4- met hyl - 4- aza- andr osy/- n 3-one. 7. A nethod as
claimed in any one of lains 1 to 4 as oRt he preparation of
17[err]-(N-t- butyl carbanoyl) - 4- aza/s n- 3-one. 60 65 EP 0155
096 Bl Pat entanspruche fOr die Ver aten: BE CH'LI DEFR G IT Li LU
NL SE 1. Vé& bindung der Fornel 0 Q P "NHR RI'' ~~~~~~~~~~~ 15

0 N |HR worin R Wasserstof f, et EthyI ist; 20 R2 ein
tertiarer Alkylrest mt bis zu 19 Kd stof fatomen und ei nem direkt an das
Car barmoyl - Stickstof f at om gebundenem tertiaren Kohlenstoffatomist; R

Wasser st of 5 older t hs¥ st; R V\asser st of fh ogehr " 3-Methyl ist; und R
A a dehydrege g i
X\ﬁ.g; ?Li Lozf ’m i %Eg& gg%% mﬂﬁ\ 3in whnch e starting compound aglg&rr}%rer&g‘rgg by reacting a |

X
. 20 i
N\
25. "
30
with an amine NHR? in tetrahydrofur'an.' ' .
35 ‘5. A method as claimed in any one of Claims 1 to 4 as applied to the preparation of a compound having
the formula:
(ﬂ .
C-NHR®
40
]
N
45

)
'
50 H

o —2

in which R is hydrogen, methyl or ethyl and R?® is tertiary alkyl of from 4-8 carbon atoms and having a
tertiary carbon atom directly bonded to the carbamoyl hitrogen atom.
6. A method as claimed in any one of Claims 1 to 4 as applled to the preparation of 17B-(N-t-
§5  butylcarbamoyi}-4-methyl-4-aza-androst-1-en-3-one.
7. A method as claimed in any one of Claims 1 to 4 as applied to the preparation of 178-(N-t-
butylcarbamoyl)-4-aza-androst-1-en-3-one.

60

65
I
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I[1-" 3 GNHR 30 35 0 NN I HR 40 worin R Wasserstoff, Methyl oder Ethyl
ist.und R3 ein tertiares Alkyl mt 4 bis 8 Kohl enstoffatonmen und ei nem.
direkt an das Carbanoyl - Stickst ofgptgq dgqen tertiaren Kohl enstoffa
ist. 3. 17-1-(N-t-Butyl carbamoyl)-4-nmethyl-4-aza-adrost-1-e-in-on. 4. ¥
7- 1- ( N- t - BEatgrtensprijehediy dje Viertsagasteateh: S8E CH/LI BRFBGB T LITU NUesEDI ndung, wi e | -
ei nem der Anslp{;%.gg 1 bi|_s 4 beansprucht, zur Verwendung bei der Behardl ung
Yv' 45 ei neLBAMNOSRHPIPYEr der hyper andr ogenen Zust ande von Akne |
vul garis, Seborrhoea, Hirsutisnus der Frau @nd gutartige Hypertrophi e\der
Prostata durch orale, parenteral e oder topisehmﬂ@erabrei chung. 6.
Phar mazeut i sche Zusammenset zung, wel che ei nen pharnmazeuti sch annehnbaren:
Trager und ei ne Verbindung, wie in eing Anspruche 1 bis 4 beansprucht,
unf asst 5 50 Pat ent anspruche fur den, ysRHat: AT 1. Ein Verfahren Zzur
Her st el l ung ei ner Verbi ndung der pAfne
C NHRC-"Rf I ~ ~ 60 O 65 .
|HR 12 | 1001011 111D DDII rm ~~~~EP 0
155 096,61 worin R Wasserstoffp er Ethyl ist; R2 ein tertiarer
Al kylrest mt bis zu 12 Kohl enstofff & onmen ist, der ein tertiares
Kohi enst of f at om dtrekt an das CarBanoyl - Sti ckst of f at om gebunden auf ewei st ;
E%SI_ ist; R'" Wasserstoff oder ,-Methyl ist;

5 R YRISserst of b |
é?t’l IIDZ' WImJoﬁétgl%én Hrm giﬁesn? rtliﬂekqaaﬁ dlan%gltbgr%le-

Sl odeck

i S I! to ’ t

u !’ld R zo\/\a_S Sqe %?n iiéreéﬁ%[&%ﬁ

ei ner Ver bstieebidi@rottedeblittienddl tertiftent Kohlenstoffatom ist:
11 c- X 15RI R’ Wasserstoff oder Methyl ist;

] R** Wasserstoff oder g-Methyl ist; und
R'"’ Wasserstoff, a-Methy| oder B-Methyl ist.
25 2. Verbindung nach Anspruch 1 mit der Formel
| B
C-NHR®
" ]
/
S35
(£l V" ’
| H
R

40 vgorin R Wasserstoff, Methyl oder Ethyl ist und R? ein tertidres Alkyl mit 4 bis 8 Kohlenstoffatomen und
einem direkt an das Carbamoyl-Stickstoffatom gebundenen tertisren Kohienstoffatom ist.
3. 17-B-(N-t-Butylcarbamoyl)-4-methyl-4-aza-adrost-1-eri-3-on.
4, 17-B—_(N-t-Butylcarbamoyl)-4-aza-androst—1-en-3-on.
_ ) 5. Verbindung, wie in einem der Anspriiche 1 bis 4 beansprucht, zur Verwendung bei der Behandiung
NS 45 eines oder_mehrerer der hyperandrogenen Zustiande von Akne vulgaris, Seborrhoea, Hirsutismus der Frau
und gutartige Hypertrophie der Prostata durch orale, parenterale oder topische Verabreichung.
6. Pharmazeutische Zusammensetzung, welche einen pharmazeutisch annehmbaren Tréger und eine
Verbindung, wie in einem der Anspriiche 1 bis 4 beansprucht, umfasst.

s0 Patentanspriiche fiir den Vertragsstaat: AT

1. Ein Verfahren zur Herstellung einer Verbindung der Formel:

—_—_—

AT 0 o




R I *200 , N|HRin welcher X
*2-Pyridylthio ist, mt einem Am n NHR2 in Tetrahydrofuran. 25 2.
Verfahren wie in Anspruch 1 beansprucht, bei wel chem di e Ausgangsver bi |
durch Erhitzen einer Verbindung der E§ @1 B

R-., H 350 NI HR40 worin die Synbole wiein Anspruch 1 definie
~sind, mt Tri pvﬁeﬂmgggm&hmthwgezeﬂ%l s pyridyidisulfid unter. Ri OCckfluB N3
ei nem i nerten Lostegeniist Qkylleri®size1d KonlbRdtstatorientst, d&eﬁtﬁméfed’lfoahﬁﬁdiffaldﬂdlre’_;_ an
Her st @l-ung eideeCartamndyi-Btitksieffatbor gdbonder bufeweists '

|t 25C - sserstoff oder Methyl ist; H

Rl '~~~ 5 asserstoff oder B-Methyl ist; und 0 _ R|HR
urw ff, "M h | ) .

worin R V\asser‘ﬁﬁfeé‘séndas SV %Methy“ 84 Fordd: R2 ein

tertiarerAlkylrest mt bis zu 12 Kohl enstoffatqfren ist, der ein tertiares
Kohl enst of f @ Om di r ekt -an das Car banoyl - Sti ckstlbf f at om gebunden auf wei st ;
R Wsserstoff oder Methyl ist; R' Wasserstoff def P- Met hyl ist; und R"
Wasserstoff, a-Methyl oder O Methyl ist, 65 nf assend das Unmset zen ei ner
Ver bi ndung der. Formel: 1 3 : 111
0155 096 Bl10O Il 2 CGNHR 5 70

20 0

in welcher X 2- Pyndylthm ist, mit einem Amin NHR? in Tetfahydrofuran
2, Ein Verfahren wie in Anspruch 1 beansprucht, bei welchem die Ausgangsverbmdung durch Erhitzen

% giner Verbindung der Formel:

COOH

30

35

R
% worin die Symbole wie in Anspruch 1 definiert smd mit Tnphenylphosphm und 2,2’- Dlpyndyldlsulfld unter
RiickfluB in einem inerten Lésungsmittel hergestellt worden ist.
-3 Ein Verfahren zur Herstellung einer Verbindung der Formel:
N o)
45 It 2
C - NHR
nt
50 R! R
I
R!l
55 0 \n"i
| H
R
worin
R Wasserstoff, Methyl oder Ethyl ist;
60 R? ein tertidrer Alkylrest mit bis zu 12 Kohienstoffatomen ist, der ein tertidres Kohlenstoffatom ¢ direkt an

das Carbamoyi-Stickstoffatom gebunden aufweist;
R’ Wasserstoff oder Methyl ist;
R’* Wasserstoff oder B-Methyl ist; und
R’’’ Wasserstoff, a-Methyl oder 8-Methyl ist,
65 umfassend das Umsetzen einer Verbindung der Formel:

13




oN I HH75 in welcher die Synbole wie in Anspruch 1 definiert sind, mt
ei nem Dehydrogeni erungsmittel. 4. Ein Verfahren wie in Anspruch 3
beansprucht, wobei di e Ausgangsverbi nl dung durch Urset zen ei ner Verbin
der Fornel: x 20 EP 0 155096 B1
30 . 0 N: Rl HHmt eine
NHR2 i n Tetrahydrofuran hergestell worden ¥st. 35 5. Ein Verfahfen™u
in einemder Anspruche 1 bis 4 beanspruchtc-nnnﬁewendet auf di e Herstel
ei neqVer bi ndung der Fornel: 0 G-NHR3 40 4p |H 50
R in welcher R Wasserstoff, Methyl odg | ist, und R3 Tertiaral ky
4-8 Kohl enstoffatonmen ist, das ein t¢ Ml enst of f at om di r ekt an das
Car banoyl sti ckst of f at om gebunden arf . Ein Verfahren wie in einem

3 t bei der Herstellung von 5s
1703- (N-tert. Butyl carbanoyl ) - 4-jnet A-aza-androst-1 -en-3-on. 7. Ein
R"s 4 beansprucht, angewendet bei
der Herstellung von 1 73-( N-t@t t™N- yl car banoyl ; . 4- aza- androst-1 -en-3-on.
60 65 14 .......... -s11| 11 H H11 11]! EP 0155096 Bi Revenrdications

pour |l gs Etats contractants: BE UDE FR GB IT U LU NL:-SE 1._anpose de

f or mul a Oinovelcher die Syngbole wie in Anspruch 1 definiert sind, mit einem Dehydrogen_lerungsmltte . nC )

N{ HR2 R f | A..E‘m.v_edal'I wie in Anspruch 3 beansprucht, wobei die Ausgangsverbmdunﬂr dufch Umsetze
einer Verbindung der Formel: .

1
20 _ C=0
N\ '
R" ] x
25
30 0 : R"
| H
H
mit einem Amin NHR? in Tetrahydrofuran hergestell worden ist. ) .
35 5. Ein Verfahren wie in einem der Anspriiche 1 bis 4 beansprucht, angewendet auf die Herstellung einer
' Verbindung der Formel:
i
C-NHR®
40 L
"
o
45

[}
(
H

o —2Z

50

in welcher R Wasserstoff, Methyl oder Ethyl ist, und R® Tertidralkyl mit 4—8 Kohlenstoffatomen ist, das ein
tertidres Kohlenstoffatom direkt an das Carbamoylstickstoffatom gebunden aufweist.
6. Ein Verfahren wie in einem der Anspriiche 1 bis 4 beansprucht, angewendet bei der Herstellung von
55  178-(N-tert.Butylcarbamoyl)-4-methyl-4-aza-androst-1-en-3-on. '
7. Ein Verfahren wie in einem der Anspriiche 1 bis 4 beansprucht, angewendet bei der Herstellung von
178-(N-tert.-Butylcarbamoyl;-4-aza-androst-1-en-3-on.

60

I

[
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S5 |~~~ H R dans | aquelle R ést |'hydrogbng
“le methyle ou |'thyle; R2 est un radical alkyle tertiaire contenant jug
12 ‘atones de carbone et ayant un atone de carbone 20 tertiaire lie
directement a |'atone d'azote carbaigy!gis50getB1  hydrogene ou le ne
R' est |'hydrogene ou le ,3-nmethyle; et R'" est |'hydrogene, |'a-neth
| a P- n6t hyl e. ReReridigatiqns pourdes| Egats tontractantsy BE CH{L BR FR GRBHLUN: SEor nul e 25
0 I 3 C—NHR1%8 osé de formule ) O N |H R dans laquelle R
| hydeogbne, | e 'netRPe™ ol ™ 6thyl e et R3 est qun alkyle tertiaire de 4-8
atomes de 40 carbone et ayant un atone de car%pggmhgrtiaire di rect egnent
lie a | atonme d' azote carbanoyle. 3. 1

7] 3- (N-t - but yl car banoyl ) - 4- n6t hyl - 4- aza- a

ene-1 -ons-3. 4.
‘ gt 5. Conpos6 salon "une 1
quelconque,pes revendi cations 1 A 7 pows sation dans |l e traitenent
' tels que |I"'acne vulgaris, |la
seborrh6e, |'hursutisne f6mnin, 45{1" Ftrophi e benigne de |a prostate
- par administration orale, parenterag gpi*que. 6. Conposition
phar maceuti que conprenant un vehi 801" NBNaf maceut i quenent acceptabl e et
conpose salon | une quel.conque des relvdndications 1 A 4. Revendications
pour |'Etat Contractant: AT 50 1. Prdteds a preparation d' un conpose de
formul a: O |1 Qards lagbkif Rodst IR drogéne, te-méthyle o6 Oétllyle; N H 65
R15 .... LO. - N R? esyn_rqtitipalﬁ%vler,@ﬂiaire gzt:ggrgﬂ;%jzepma%carb&qw ayaat yp Qe de carbone
nydrog n & FEEInGTECaE EeRINE: "
N R’ est I'hydrogéne ou le B-méthyle; et
R’’’ est I'hydrogéne, I'a-méthyle ou la B-méthyle.
2. Composé selon la revendication 1 ayant la formule

25 ﬁ
C-NHR®
30 J . "
/
35 : o N7} ’
| H
R

dans laquelle R est I'hydrogéne, le méthyle ou I'éthyle et R® est un alkyle tertiaire de 4—8 atomes de
40 carbone et ayant un atome de carbone tertiaire directegnent lié a I'atome d’azote carbamoyle.
) 3. 17B-(N-t-butylcarbamoyt)-4-méthyl-4-aza-androsténe-1-one-3.
4. 17B-{N-t-butylcarbamoyl)-4-aza-androsténe-1-one-3.
5. Composé selon l'une quelconque des revendications 1 a 7 pour I'utilisation dans le traitement de un
ou plusieurs états hyper-androgéniques tels que I’acné vulgaris, la séborrhée, I"hursutisme féminin,
45 |'hypertrophie bénigne de la prostate par administration orale, parentérale ou topique.
6. Composition pharmaceutique comprenant un véhicule pharmaceutiquement acceptable et composé
selon I'une quelconque des revendications 1 a 4.

Revendications pour I'Etat Contractant: AT

50
1. Procédé te préparation d’'un composé de formule:

1
C - NHRZ
55

R" t I

" ( 7%

| 0 A A



est un radical alkyle tertiaire contenant jusqu' a 12 atones de carbone
t ayant un atone de carbone tertiaire |i directenent a |'atone d' azote
arbanmoyle; R est Irhydrog~ne ou le nbthyle; 5 R' est |'hydrogene ou
e P-mbthyle;, et R est |'hydrogppeg {55008t mle ou la ,B-nethyle, qui
onprend de faire, reagir un conpose ge ?orrrul e:

-x 15 dans laquelleRestlhydrogéne, le méthyle ouléthyle, R 20 '

"R dan® ﬁ"?abﬂ’ 'eé%'E'a"Ie orgeng ?‘E s&(y ﬂ?ﬁ‘@“es&?é%b%é'%{mtﬁéamweme

et r ahy rof‘fﬂ%@ﬁ, éjz@ﬁc &fendi cation 1 dans |equel le
onpose ge deﬁaggﬂﬁyd snep{qugmthe@ ghauffant a 25 reflux un conpose de.
ormul e: COOHR'3(@st I'hydrogéne, I'a-méthyle ou la B-méthyle, Ri g"
5 qui comprend de faire réagir un compose de formule: R1" J HR 40 dans l|aquelle
es synbol es sont comre definis dans |a reveadication 1 avec de |la
ri pheny),phosphine et du disulfure de 2,2'- dlooyrkdyl e dans un sol vent
nerte. 3. Proc6d6 de preparation d un conpog6 de forrrul e: 45
~~~~~~~~~~ NHR2 Rf R 50~~~~~~~ 55 ~N JH dans
aquelle R est |1'hydrogene, e nethyle R2 est un
adi cal %I kyle tertiaire contenant |
tome de carbone tertiaire H dire
st I'hydrogene ou le nethyle; R
st |'" hydrogene, 1'a-nbthyle ou | ¢
eagir un conpose de fornule 16¢#
1\509 Bl o I 2C-NHR0~~N

dans laquelle X est le 2-pyridylthio, avec une amine NHR? dans le tétrahydrofuranne.
2. Procédé selon la revendication 1 dans leque! le composé de départ a été préparé en chauffant 3

2 reflux un composé de formule:

. COCH .

30

4 dans laquelle les symboles sont comme définis dans la revepdication 1 avec de la triphénylphosphine et du
disulfure de 2,2'-dipyridyle dans un solivant inerte.
3. Procédé de préparation d'un composé de formule:

50

55 . § _ 0% ¢
| H

dans laquelle R est I'hydrogene, le méthyle ou I'éthyle;
80 R? est un radical alkyle tertiaire contenant jusqu’a 12 atomes de carbone et ayant un atome de carbone
tertiaire li¢ directement & I'atome d'azote carbamoyle;
R’ est I'hydrogéne ou le méthyle;
R’ est I'hydrogéne ou le B-méthyle; et
R’*" est I'hydrogéne, I'a-méthyle ou le B-méthyle,
g5 qui comprend de faire réagir un composé de formule

16
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~‘Hdans laquelle |les synboles sont coome dMinis dans |a revendication 1
‘avec un agent deshydrogenant. 4. Proced6 selon |a revendication 3 dans
‘| equel | e conpos6 de d6part a ete prepare en faisant reagir un conpos

formule x 20 I 25

% 30 - oEP O\55096 Blx | 4 avec une a
NHR2 dans |.e t6trahydrofuranne. 35 5. Progede sel on | une quel cofiq
revendi cation 1 a 4 pour pr6parer un conpos6 qygﬂ&zla formule: 0 I

C- NFHR_40 : a 45 o N

dans | aquelle R est |I'hydrogene, |e nethylAs
tertiaire He 4-8 atomes de carbone et ay
directement lie 3 |'atome d' azote carbg
guel conque des revendication | A 4 j
17,B-(N-t- butyl carbanoyl ) - 4- net hyl
Procede seYon | une quel conque des
preparation de la 17P-(N-t- butyl
65 17

‘ethyle et RI est un alkyle
@awe de carbon. tertiaire
Proc6de selon |'une

8 dans laquelle les symboles sont comme définis dans la revendication 1 avec un agent deshydrogénant.

4, Procédé selon la revendication 3 dans lequel le composé de départ a été préparé en faisant réagir un
composé de formule

)
_ 20 C=0
o/
Rﬂ ’
B X
30 0 N : R"
| H
H
avec une amine NHR? dans le tétrahydrofuranne.
35 5. Procédé selon I'une quelconque des revendication 1 & 4 pour préparer un composé ayant la formule:
1
C-NHR®
40
n
Y
45

[}
]
| H
50
dans laguelle R est I'hydrogéne, le méthyle ou I'éthyle et R® est un alkyle tertiaire de 4—8 atomes de
carbone et ayant un atome de carbone tertiaire directement lié 3 I'atome d’azote carbamoyle. .
6. Procédé selon I’'une quelconque des revendication 1 & 4 appliqué a la préparation de la 178-(N-t-
butylcarbamoyl)-4-méthyl-4-aza-androsténe-1-one-3. )
55 7. Procédé selon 'une quelconque des revendication 1 & 4 appliqué & la préparation de la 178-(N-t-
butylcarbamoyl)-4-aza-androsténe-1-one-3. :

50
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