EP 0 289 327 Bl The present invention relates to certain novel substituted
acryl ate anal ogues of steroidal synthetic ¢om pounds phamaceyti cal
conpositions containing these conpogp?gg gpg nmet hods for using these
conpounds to [err] steroid 5-a-redtc S2T®}e ¢l ass of steroidal hornones
known as androgens is responsible for the physical characteristics that
di ferenti afeserigtion fenal es. OF the several organs that produce androgens
the testes pr duce ese hor- none nDunts Byg%
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DHT. The i sjaereduiapcis afNADRHRIspsndsntBnziFie Bi{ cOnvbity RislORErDI to \DNT. THedMpdriafidsl of this
under scor eenzyme dinsaixodessigpon@ht wans gamalically ubdetscored bibdistoveshil @ garlc sierbit 8iaaediitaseS

pal-e [ err] defisisnay inmals\s@icebasyephidites dinpadto-McQifiey; 3) ot all (198) 4l SlewidBicobeme i1 : 687-
\'637 6¥8. s‘!"%ecognltlon of the i nportance of elevated DHT |levels in many
di sease stat MU" tek QHTHevals ingnasy dlsegensistes hamstinylated mnyeffortsh s
enzyne. Thé® yresee iph reg of seyersl known gterofd StocraducteseHnhifitors aes
are shown P?P“'Pé[b"f‘é"i 25 TabI e 1 30
5-a-Reductase Inhibitors [err] 2 EP 0289 327 Bl Table 1 [Conti nued]
[err] [ﬁrr] The first inhibitor described was the 17-B-carboxylic acid (1)
by Hsia and Voight in 1973. J. Invest.ZIBBh@al 62; 224-227.The [err] (2)
was the next inhibitor to be described and al so has found uti lity as an
affinity |l abel for 5-a-reductase. Robaire.B..et,al (1977), J. Steroid
Bi ochem, 8: 307-310. The di azoge&%&@amqﬁqgitggported as a potent,

ti me- dependent inhibitor of steroid 5 reduct ase ohm T.R, et al.

(3230),
s (1) i-l .1x10-6M Hsia and Voight
(Reversible) 1973
0
&
&



Bi6chen1hiophye 95: 273-280; United States Patent 4,317,817, March 2, 1982.°
Conpound (4) is exanplary of* a group of 4-dza steroid inhibitors of steroid
S5-[err]-reductase described in Unitgmof#oabess Patent 4.377,534 which issued
March 22, 1983, and in Liang, T., et al. (1983), J. Ster0|d Bi ochem
194385-390. The 6-net hyl ene steroid (5) also has been shown to be a

t-me- dependent inactivator of steroid 5-a-reductase. Pet- row. V..et al,
(1981) Steroids 38: 121-140. 3 T%e%g(ﬁﬁﬁiﬂnﬂher steroid 5-a-reductase
i nhibitors also have been described. United States Patent 4,381,578 which

i ssued describes a class of enzyne inhibitors. United States

Patent 4,191. 759 dis- [ERR] 1{8 [ ERR] 4 g §jgon 3- ONE @¢t Y€, as
steroi d 5-réelict ase i nhl bit prs. Japane éﬁ@ﬂ?&f’biﬁm i?'-brr]""A'ﬁl scl ose
various [err] derivatg /i ng numner USTACVIT1es |nclud 5 [err]
activity. Japanese Rl @Rjr®0142941- A di scl oses phenyl -substituted ketones
hav- [ews] inhibit{ng ag

ivity and European Patent EP173516- A di scl oses
vari ous phenyl -sobst®®¥{ed [err] referenced terpene derivatives that are
active inhibitors of steroid 5- [err] Japanese Patent No. [err] [err] of
substituted androstene derivatives has been described. Cacchi, S., 10 et

(1985), T Letters 26:1109-1112. No biological activity for the

‘hesi®ed conpounds, however, is Preparation of steroida

J i bed by Deghenghl, R and R Gaudry,

, [err]20. Use of phosphorous[err] to convert
@ corr esporlis®}038hal o- 3, 5-Blekms 8 d@l. . 15
, And M D. Mart@rrgvensiblepem 198%64) 20

4-2785. The presgQi-afention resides in the discovery that steroid
5-a-reductase is ihhi Bi% ed by certain substituted acryl ate anal ogues of
steroi dal synthetic cohpounds. The conpounds are potent enzyne inhibitors.
Presently preferred conpounds of the invention and conpounds used in the
i nvent e@s pharmaceuti cal conpositions and the invented nethods include: 20
20-a-[err]-5-a-[err]-[err]-3- carboxylic acid, NN err]-5-a-[err]
3-one- 178- car boxamni de- 3- car boxyl j ¢ acid,
N. N[ ERR] 3. 5-[ ERR] - 178- car boxami ¢de- 3- car boxyl i c acid,

17B- (N, N-[ ery ] 4-f | uor o- 5- aNggdl ost - 3- e rboxylic al,
20- a- (hyelro thyl) - 4- f Laudrd- SaLpregn( 6Lgﬁ;51§3rboxygggggfd'EZB'
20- a- (hydr oxymat hyl ) - @@ - pregn- 1-.ene-2-carboxylic acid,

178N, N-d[ err]-5- a- 1, 3-di ene- 3- carboxyllc acid, N-t- Butyl
Androst-3.5-[err]z papoxan de- 3- car boxyl i ¢ acid,

N, N-[err]-5-a- And?ost-'-one-178-carboxanide-3-carboxy|ic aci d,
NN- D] er T Andr ost - 2. 4- di ene- 17B- car boxam de- 3- car boxyl i ¢ aci d,

>'

Cana- dian J. Chem Jerr
steroi dal [¢gp]4-3-ket
een reported, Ross,

©
o
‘,.ngﬁﬁ
(3 1.25x10-6M Petrow, et al.,
& {(Irreversible) 1981
e ®
8 Tha frat inhibitor describad was the 17-B-carboxylic acid (1) by Hsia and Voightin 1973. J. invest. Demnat.
82 ; 224-227. The ssccatarald (2) was the next inhibitor to be described and also hes found utility as an affinity
ﬁd for S-radusiese. Robeire, 8., Ot- al., (1977), J. Steroid Biochem. 8 : 307-310. The diazoketone (3) has
bash rmporied as 8 potent, Mpandont inhibitor of sterold 5-a-reductass. Blohm, T.R., et. al. (1980),
8laohm. M Commmn, 35 : 273-280 ; United States Patent 4,317,817, March 2, 1882, Oompound 4
5 poup starold inhibitors of steroid 5-o-reductase described in United States Patent

4,377,584 which illuul March 22, 1983, and in Liang, T., et al. (1983), J, Sterold Biochem. 19, 385-390, The
siapaid (%) slao hes bean shownto be a time-dependent inactvator of sferoid 5-a-reductase. Pet-

row, V,, M. (1881}, Stnmldn 38 : 121.140.
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30° N, NDI i sopropyl 5-a-Andro[err]-17B-carboxam de- 3B-carboxylic acid,
N, N- Dl i sopropyl [err]-3,5(10)-di ene- 17B—car boxam de- 3- car boxylic acid

N, N-Dl i sopropyl [err]-3,5-diene- 17|§ g% %5 @i de- 3-carboxylic acid,

17B- (N, N- [ ERR] car boxam de) - andr ost - 5 11-triene-3-carboxylic aci d
17B(N, N-Dl i sn&;pyl car boxam de) - . andr ost - 3, 5- di ene- 3-t hi ocar boxyl i c_acid,

35 17B- (Nt Yognnags nmhr-bs [ satmirnylbaclfieg Sy 55%4,3@1 SFoyenang
17B- (N- t - BYERT Taf gd X T WP, *. ( a
further as ‘x..xq 'n L3e ALY Sl DNEr e 'tar“ v’? %g d gﬂ?

i n prepari g “‘)-g-q_" Yook

i nvent |€n 2 ‘?rw:; e Ao oF O & ATH ow ﬂ ‘ﬁ)ﬂ'

activity ize .‘,j. aad L L Y0 “_n- 4 rafon dfve

conpri si ng, g 0 1,1 _ £0 corrpoun

5- a- r educt as gaags

AdiifSobt _e&rb% gaaﬁalaa:anx e&mm;;hﬁs &.ﬁ asuudaa%auau, 50 2
doubl e s@onas:;u(a g my,ﬂgss Dbl btV Ibr tRQYRhBZEOPRMPoUNES héwever, ie
mdmatedW d that the Cring does not haveaC[err]-CI4
doubl e bond Wﬁfﬁrﬂlﬂﬂcﬁmﬁdﬁamﬁbeqn“sédbedwdﬂgﬁenbﬂrﬂianﬂ Gaudry, Cdn2 89
327 Bl Z |w6n¢)m:auzt2 is h, Oferr] I, [err]lalkyl; V is [err]
provi ded tha piosbhovgus Sidhelides do mcbmrdtsmmm dmmlodiﬂ\glsaalala.‘seﬁneafas
pr\GSentfs asbesi-reportedl,dosd, J Apend \M.DI dirt, g1 Orh. Chema($984) 129 : 2Fedr278e car bon to which
it is attachZee rssntinuiition rasides jrthe discoverydvat stechic frarduectepeilednhibiied y certainauisstipd d
or pr esentactyisteansiogushof steritiatayathetia peingounds. The ¢dmpauridy ahe ootent enzymp intiibitersy | , or

a- acet oxy anamnﬂ:ommmemv'ywnmmm@znm in theyinvented phasmeRdutical 20

(i) hydro$ wyheinvm o [err] al koxy, (vi) 6-NR[err] R ERR]
re % @M’P’P- ect ed from hydr ogen, Cl1-8 al ky,
C3-8 cyec-

2 = BNEPY-y 'takentogrther with the
ni t rogen ',‘"'A”“ ered saturated
ring conprl 1 eI DRY SEEaTYH, '»g:gnf"go }'@T‘? "°f°r° m oxygen and

25 Z&a-ﬁuydmxym.thyl)-Am-s-aupregnd-am-z-wboxyhc acid,
17p-N,N-dlisopropyicarboxemide-5-a-androst-1,3-diene-3-carboxylic acid,
N-t-Butyl Andragt-3,5-disne-17p-carbaxamide-3-carboxylic acid,

N, N.Diisopropyl S~asAndroat-2-ene-17f-carboxeamide-3-carboxylic acid,
N,N-Dilsopeapyl Androat-2.4,-disne-17p-carboxamide-3-carboxylic acid,

0 N\N-Diisoprapyl S-g-Androstane-17g8-carboxamide-38-carboxylic acid,

. N,N-Dilsoprapyl Eair3,5(10)~diane-17p-carboxamide-3-carboxylic acid,

(W, N,N-Diisoprepyl Esty-3,5-diens-178-carboxamide-3-carboxylic acid,
178-(N,N-Dilpapropylcarboxemids)-androst.3,5,11-triene-3-carboxylic acid,
178(N,N-Diisoprepyicarboxamide)sangrost-3,5-diene-3-thiocarboxylic acid,

35 178-(N-t-Butylcaroxamide)-androsts3,5,11-triene-3-carboxylic acid, and
178-(N-t-Bulylearboxamids)-androst-3,5-diene-3-thiocarboxylic acid.

in a further gspect of the invention there ere provided novel processes useful in preparing the presently

. invented Sewreducinse inhibiting compounds.

b _ The invgntion aise is the usse of asid compounds for inhibiting 5-c-reductase activity in mammals, inc|udmg

« humans, and pharmacsuticsl compasitions comprising them.

The preaantly inventad compoungds that inhibit 5-a-reductase have the following Formula (f) :

(1)

& lawhich:
The A ring hes up to 2 doyble bonds ;
The B, C, and D rings have optional double bonds where indicated by the broken lines, provided that the C
#sing doas not have a Cy-Cyy double bond when the B ring has a C;-Cq double bond ;
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(vii) oR7, where R7 hydrogen, akali netal, Cl-18 al kyl, benzyl, or (Db)

B-Al K-OR8. where Alk is Cl-12 alkylene, and R8 is 30 (j) phenyl
Cl-8 al kyl carbonyl, (11) C5-10 [err]go¢eaytet (i v) Cl-8 al koxycarbonyl. (v)
am no-or C8 aI kyI substituted eni nocarbonyl. (vi) hydrogen, or (vii) Cl1-8

al kyl , (2) WCOR4 or =CH=wo0r8, where Wis a bond or Cl-12
al kyl ene, _ave t he sanme neasuring as above and R5 also is
30

hydr ogen or ' x mhere t he dashed bond repl aces the

17- a- hydr og n; Qﬂﬁﬁﬂmweﬁ&e,cﬁ%oummﬁé 12 alkyl or

B- NR5R6 wher ve t e sane neaning (5) a- hydrogen and B-cyano,
(6) a- hydrom'& BEH & OHly, prévided RAE BEVBR WhirCtié brboR EORHIhAN dttadtidli le dodt

t her eof ; exmporrpounds in which: The A ring has as C3-C4 doubl e bond and
the B ring hwisia shakr wiih 1609 e €00 TelC,, BICHC, doble bandgl Rs is keto; 55

The A ring ohgsssanins@s eiphe Warpgencendond and the B ring has a C5-C6 doubl e bond
and The @ rigtg has a C15-Cl7 double bond, Rl is CH3, and R3 is COOCH3; and
The B ring has(tpe-hy@fegei a-hytivoxpll e Wmaﬁt!orr s CH3, and R3 is COCH3. As used
herein, unless deherw se specified, Cl[err] and al kyl and Cl-n* al k neans a
strai ght or branched hydr-ocar - EP 0 289 327 Bl [err] chain having 1 to
[err] carbons and Al k neans a straight or?branched hydrocarbon chai n havi ng
1 ™ 12 - Preferred among For nul agtw)-cegfpounds are those in which Z is
-CH2-. Al so, pref erred am)ng the presently invented conmpounds are those

havi ng Formul a (/. err
(rr)y , 5 1In whi ‘ﬁh r| ng ‘ff]a?'skylﬂ""f’dmz'sdoubl e bonds; The B and C rings

hg{ﬁ opt |zpnal doubg,) s where |nd| cated by the br oken lines; 20 X is H,
alo, "and R1 |s(u,,—borg| 1-8 akyl R2 is Hor Cl1-8 alkyl; R-10 is absent
when there i's a Chyuiier Qi ClO doubl e bond, or present as an al pha
hydrogen, and R13 gy, gf?,) CH2OR20 wherein R20 is H or Q1-8 al kyl, or

(7)) MR'R‘. where RS ang R® gre each independently selected from hydrogen, C_s alkyl, Cs_¢ cyc-
-3 . loslkyl, phenyl ; ar R and R® taken together with the nitrogen to which they are attached represent
2 5.6 mamberad saturated ring comprising up to one other heteroatom aelactad from oxygen and
nitrogen, or
{vi)) QR?, where R is hydragen, alkali metal, C1.4s alkyl, benzyl, or
(B) B-Alk-OR, where Alk I8 C1.1z 8lkylpne, and Réis
Y (D phenyl Cie alkylcarbonyl,
o (i) ©g.10 cycioakylcarbonyl,
- . (iii) porzoyl,
(iv) G1.s alkpxycarbonyl,
(v) aming=, or €4, alkyl substituted aminocarbonyl,
s (vl) hydrogen, o -
(vil) Cy.s alkyl,
(2) *CHW-CO=R* or aCH-W-ORS, where W is a bond or Cy.42 alkylene, and R* and R® have the same
'\,‘: meaning s above and R giso is hydrogen or Cy alkylcarbonyl ;
(NI ® .

whase the deshod Wd replaces the 17-a-hydrogen,
{4) ashydsogan and B-NHCOR® whars RYis C,_y, alky! or B-NR®R® where RS and R® have the same meaning

82 sbave,
» {8) gehydrogen and f-cyano,

(8) a=hydrogen and f-tetrazolyl, or

(M) kato;

ars phmmﬁmlly acceptable salt thereof ; except compounds in which :

The A ring has 8 ©»-C, double bond and the B ring has a C5-Ce double bond, R Is CH, and R is keto ;
& The A ring has e Cs-C, dovble bend and the B ring has a Cs-C, double bond and

The B sing has 8 C1s-C+r double bond, R* is CHy, and R® Is COOCH; ; and

The B ring hes a Cg-Ce double band, R! is CHy, and R? Is COCH,.

As used harein, uniess otherwige specified, C,.n alkyl and C..r alk means a straight or branched hydrocar-



25 ° (b) CONR21R22 wherein R21 and R22 independently are H or Cl1-8
alkyl. Particularly preferred are Formula (ii) conpounds in which the A
ring has a C3-C4 double bond. Al so Epsgbsyseegsonong the presently invented
conmpounds are those having Formula (I11): [err] [err] 40 in which Rl, R2,
R13, and the B rin Lo ' | ' )
Addi 1 onal gg;;?gpé o 6 Sl S find Labfbnd P it il bl 812 S
havi ng Fon . - rrhulial) cbmpounds dre itisdinfhich Re— @A R 13 are as in
Formul a (11) a0dprfelre among the praderity! ifventbd combEUNB U HSse RbvifgHomuleany:2) ar e

i ncludeq in the % armaceuti cal conpositions of the inention and used in 55
the nmet hods of the invention. 63 EE’30 289 327 Bl in which The A ring has
up to 2 double bonds; The B, C, ang,'®'Tings, have optional double bonds
where indicated by the broken | j&Reg AP ovided that the C 15 ring does not
have a ([ ERR] - C14 doubl e bong 8 B ring has a C7-C8 double bond; Mis
Oor S;#Z in (CH2)n and ; isH Cd. F. Br. I. CF3 or Cl1-8

al kyl; Y is H CFsllfg , provided that Y is H when{IRere is no
C5- C6 doubl e bond;™ ZU ™o+ fdtor Cl-8 al kyl; R2 is absent or present as H
or CH3, provided R2 is Yabsprg Y“when the carbon to which It is attached is
doubl e bonded and R109s *absent when there is a -5, C5-C6, or |

Cl'e¥r] - @10 doubl e bond, or present as an al pha hydrogen, and R3 Is 25

(1) a-hydr M :a- hydroxyl, or a-acetoxy and/or (a) where. Wis a band or
Cl-12 al kylT éfimmwi%dngp“hm%rogen, (11) hydroxyl, 35 (111)

C1- 8 al kyl ,mg%g’s $ijage by optipnel doybie,ppnds whgre indlicaiedy|thgbyoken lines ;

s 20 Xis H, orhalo, and
R'is Hor Cyg akyl ; R2is H or Cy 3 alkyl ; .
R0 is absent when there is g C4-Cs, Cs-Cs, or C5-C4o double bond, or present as an alpha hydrogen, and
Ri3is
(@) MG(CH3)CH,OR2 wherein R0 Is H or C,,4 alkyl, or
25 (b) CONR?1R2 wherein R2! and R% independently are H or C,_g alkyl.
Particularly preferred are Formula (If) compounds in which the A ring has a C5-C, double bond.

Alsp preferred among the prasently invented compourds are those having Formuta (fll) :

30
L/"
3 (III)
s
40 in which R, R2, R'?, and the B ring broken lines are as in Formula () and Mis O or S.
Additionally, preferred among the presently invented compounds are those having Formula (IV) :
,, &

PR

av)

2

in which R, R?, and R are as in Formula {Il) and M is as in Formula (I).
Gompaunds of Formula (12) are included in the pharmaceutical compositions of the invention and used in
85  the mathods of the invention.



(VI) NR5R6, where R5 and R6 are each independently sel ected from hydrogen,
Cl-8 al kyl, C3-6 cyc- [err] phenyl ; of *R5 'and R6 taken together with the
nitrogen to which they are attachedEPeRSdR2ER! a 5-6 nmenbered saturated ring
conprising up to one other heteroatom sel ected from oxygen and nitrogen. or
(vii) OR7, where R7 is hydrogen, alkali netal, Cl-18 alkyl, benzyl, or (b)
B-1 K-OR5, where Alk is Cl-12 al kylene, ghd R8 is [err] phenyl Cl1-8
alkylcarbonyl (11) derr] [err]cachGhys, [err] Cl-8 al koxycarbonyl, (V)
amno or Cl-8 al kyl substituted" bonyl , (vi) hydrogen, or (2) [err]
CH WCO#R4. or -CH WCORS, erdb ! pond or Cl1-12 al kyl ene, and R4 and
R8 have the sane neani ng %= ~ (] al so i s hydrogen Okryl- 20

al kyl car bonyl ; (3) %% Bl where the dashed bond replaces t he
17-a-hydrogen, (4) a- Rel” B-[err] where [err] al kyl or B-NRS5R6
where R5 and R6 have t nganing_so above. 10 (5) a- hydr ogen
and B-cy#no, (6) a-hydrogen“and [err] or (7) k[err]; or a pharnmaceutically
“acceptable salt thereof As used above and t hroughout the remai nder of the
specificatiQn:e e C rbons of the sterlod 15 nucl eus are

nunbered a TN , "" f0

conpoundg "o eape B "”k‘ Ere%i‘a{ wﬁﬁ%%ﬁgt% are

as—def i ned QI a m)l et es I ch cah be chemically
"imPffl! by knovvn chem cal reac- tions such as described in

converted t
f, . B W SrcC cQdigni ¢ Reactions in Steroid Chemstry, Pub :

2 J. Fried ;@E%‘
Van Nos- trpgQy, G FlsprCK s thehois R)wher @b 4ad Ci-badouBidondoes not i ncl ude
e\?}/ sucmnoﬁﬂgneﬁgwmy :render inoperative 30 the Schenes | to X

ocesses. RS §iaem Bﬁﬁria@ht@d HigNCHJ) provided IR isiabgniwt@i ik earbonte abith s attscheddndoublé t
R14 to R3 apeadegemhdr ned on the products of the Schemes | through I X or,
wher e appr ORY isabgenovhep thede dar sl G3, CotDla, o G¢C+a Houble horei grprbsert assan aipha hysigogen, and
synt heti c p@tiways. 35 40

25 (1) arhydrogen, a-hydroxyl, or a-acetoxy and/or
(a)

» B—w—j-n‘
o whare W Is a bond ar Cy.q2 alkylene and R* is
() hydrogen,
(i) hydraxyl,
» (1) Cae aikcyl,
(V) Gi1.g 8lkcOXY,
(vi) NRERS, where RS and R® are each independently selected from hydrogen, Cg alkyl, Cs.¢ Cyc-
5::..- laslky!, phenyl ; or RS and RS taken together with the nitrogen to which they are attached represent
40 a 5.6 mambared sgturated ring comprising up to one other heteroatom selected from oxygen and
nitrogen, or
(vii) gR” where RY is hydrogen, alkali metal, C,.,s alkyl, benzyl, or
(b) R-AIk-QR®, where Alk is C,. 2 alkylene, and Ris
(1) phanyl Ci.s alkyicarbonyl,
.. % () Ce1p cyclaalkyicarbonyl,
A () banzoyi,
e () Gas Alkoxycarbonyl,
o £¥) aiminoe, oF 1.4 aikyl aybstituted aminocarbonyl,
o m:n o
2 :@H-W—Q&B‘ gr =GH-W-QORS, where W is a bond or C;_¢; alkylene, and R* and R® have the same
maaning 28 above and R? 3lgo is hydragen or C.z alkylcarbonyl ;
)
&



2) [err] 8 EP 0 289 327 B1 5 ' SCHEME

| (Contiued) [err] O 20 2) Schene | depitts formation of Fornmula (la)
conpounds havi ng a doubl e bond at C%-"'gé”%s 'B'i H and nis 1. The starting
4- one- 3- one conpounds are known andTf 5 y avail abl e and are synt hesi zed
fronravarlable pre- 55 cursors using known procedures. According to Schene
1;"a sol ution of a 4-one-3-one. conmpound_(a) and a suit- organic donor such

as t-butanol, or, preferably aniline ig an appropriate organic sol vent,
preferably [err] (THF) are added to red cing netal amine, preferably a
l'i thi umanmoni a (LI/NH3) sol ution, m’a reaction mixture. This

reacti on®m xture is stlrred at - 100[err]Cto -30[err]C, preferably
-78[err]C, que ch d W|t 27 Bl a lithium scvanger such as

dib h o ii'
e e e U AR

resi due |550é‘ e | e organlc solvent, preferably THF, with an
Preclebh %ﬁ w— &henyitrifl uor oret hyl sul foni m de at a
r 5 Formul a (c) conpounds are prepared by

N-[err]ulfonighg
tenperat ure Ofmyatgl
adding to a f MhsfngebiXicdl a6 dbih sak Bdeérved in  suitabl e organic sol vrnt
such as [err 0 20 FOUGHOLIGhE RMEInder 61 theépediicativh ad Gingithe cltbans of the sterfod

prséer abky, WWWWN&&M%&M ([err]) propane, or,
preferably tri phenyl phosphine, a palladium (I1) corn- [err] such as
pal ladium (I1) acetate, and a Cl-6 al kyl alcohol ([err] alkOH), followed by
-addition of carbon nonoxide (CO. Addi]féi 2 7strong base such as sodi um
h dr oxi de, potassium 10 hydr oxi

forul a (c) conmpound drsso#v-w

THF and [err] followed by addi
hydrochloric acid yields formul g

all/e organi c solvent such as
B g4acrd preferably,
} 30 35 40

25
Formyla (1) compounds are prapared as shown in Schemes | through X wherein R2 and X are as defined
in Formyla (1a). R4 is R3 gr moisties which can be chemically converted to those of R? by known chemical reac-

tions syuch as described in 2 J. Fried and J. Edwards, Organic Reactions in Steroid Chemistry, Pub : Van Nos-
trand Reinhold Company (1872) provided that R* does not include any such moieties that render inoperative
'3 the Schamas | to X processss. As gsmansirated in the following Examples, reactions to convert R to R* are
porformed on products of the synthetic pathways of Schemes [ through {X or, where appropriate or preferable,

\— on certaln intarmediates in thess synthetic pathweys.
25 SCHEME I
U
40
1) iy >
2) n-mltnﬂuo:c-
[ %
[}
s
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10 EP O 289 327 Bl 5 ' SCHEME -

[err] | 1) 2 ,6[err] 2) [err] 20 30 30 350 . EP 0 289 327 Bl SCHEME ||
(Conti nued) [err] 1) [err] 2) 20 (9) gpo28ds2pdhene || outlines synthesis of
Formul a (la) conpounds wherein there is a C5-C6 double bond and nis 1. The
starting materials are the fornula (a) 4 one- 3-one conpounds from Schene |.
According to Schene Il, to 50 a fornmula (a) conpound dissolved in an
appropriate organic solvent, preferably nmethylene chloride, is added
2.6[err]-4-[err] Atrihalol kyl sulfonic anhydride, preferably
trifluoropethane sul fonic anhydride ;§%$%§5%3§%§g§%%#&i6|d formula (f)
conpounds di ssolved in a suitable or as DVMF an organic
base such as trinethylamne, or, preferably, triethylamne, a palladium
(11) conpound such as his ([err]) msopane, palladium (11) acetate, or,
preferably bis (triphenyl phosphigg pal - 35 [err] acetate and a Cl-8

e oxdr&%*ﬂﬁﬁ?agglunrhydroxrde or,

RS the formla (g) ester conpounds. Formula

such as sodi um hydr oxj,
preferably, potassigmn cafpbona
free acids are @ : D gating the salts with a strong acid such as
hydeochl dfi c,m ARG ~BN\Jydr obronic 12

B

| (V)
o 20
25
30
k_/.
35

(CH

Scheme | depicts formation of Formula (la) compounds having a double bond at Cy-C,, X is H, and nis 1.

The sterting ane-3-0ne compounds are known and readily avallable and are synthesized from available pre-

&  cursors using known procedyres. According to Scheme I, a solution of a 4-ene-3-one compound (a) and a sult-
able erganic proten donor such as t-bytanol, or, preferably aniline in an appropriate organic soivent, preferably
tetrahwesofuran (THF) are added to a raducing metal amine, preferably g lithium/ammonia (LI/NHj) solution, to

form 2 raaction mixture. This resction mixture is stirred at -100°C to -30°C, preferably -78°C, quenched with



EP 0 289 327 Bl acids. SCHEME |11 [err] 15
1) [err] 2)  [err] 20 30 2) 3202 35 0 (j) 40 14 1) [err] 2) N[ERR] 50

56 EPgp ;g%z? Bl 5 SCHEME |11 (Continued) 15
R14 pol y(hydrogen fluori de) 20 (1) Zg ithiumbis (trimathylsilyl) am de

2) [err] 35!% MOQ I\%?ﬁ @8 dibromoathane, bromobenzene, or, preferably isoprene, and evaporated to form
a rewidue. Fammula (b) compounds then are prepared by reacting the residue dissolved in a suitable organic
soivant, prafarably THF, with an N-cryln'lholoqlkylaulfonlmlde. preferably N-phen;ﬂb'lﬂuoromeﬂlyhulfonimide at
2 omoeratume of =20°C to 20°C.

5 Famyia (¢) sompounds are prepared by adding to a formula (b) compound dissolved in a sultablo organic
salvent uch eg dimthyitormamids (DMF) an arganic base such as timethylamine, or, preferably, triethylamine,

8 phasphing aijch as bis (diphenyiphosphing) propane, or, preferably triphenylphosphine, a palladium (If) com-
pound such as paliadium (It) chigride. or. prafarably, palladium (Il) acetate, and a Cy_g alkyl alcohol (Cs.q alkOH),
fcliowsd by eddition of earbon menaxide (CO). Addition of a strong base such as sodium hydroxide, potassium

10 hydeoxide, or, pralesably, lithium hydroxide to a formula (¢) campound dissolved in a suitable organic solvent
- ouch a8 THF and mathana followed by eddition of strong acid, preferably, hydrochioric acid yields formula (d)

compounds.

'
s 20
25

30

-

a5

&0

.4§5

80

s
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[erf] 55 14 EP 0 289 327 B1 SCHEME |11 ('Conti nued) 20 (p)

R14 25 1) 2) [err] 30 35 (g) R14 (5) 55

Schene [err] illustrates synthesis ogpbgeasarni(l a) conpounds in which X is
fluoro. The starting conpounds are the 4-one-3-one conpounds (a) used in
Schenes | and 11. According to Schene I1l, forrmula (a) conpounds dissol ved

in a suitable organic solvent such as THF and t-butyl al cohol are added to
a netal amne solution, preferably a [err], solution, to forma reaction

m xture which is cooled to -1[err] 00Cto [err], preferably [err], 15 EP
0 289 327, Bl and quenched wi.th a |ithiurgeggayenger agent such as

di br onoet hane, bronobenzene, or, preferably, Tsoprene to forman [err].

This en[err] then is treated with a salt of a strong acid and base,
preferably amroni um ghloride NH4Cl ), to yield a fornula (f) conpound.
Addi ti on of phenyl selenyl chloride to a fornula ([err]) conpound di ssol ved
in suitahbe organic solvent, prefefably ethyl acetate, followed by addition
of an oxidi zi ng agent, pref- erably hydrogen paroxide ([err]). yields a
formul a (k) compound. The j.e ) epoxi de conpounds next are prepared
by addition of an oxidizj r ef enaly, p-abiteyiro a fornmul a (k)

ganic s met hanol ,

conpound di ssol ved i L, o

codked td®5[err] C preferablm W owed by addition of

a strong base such Formula (1) en are dissolved in a |
sui t abl e organi g ¢f erably THF, and cooled to 10 -20[err]Cto

[err] and a fluorinating agent such as hydrogen fluoride, or, preferably,
rldlnl%§1p0|y (hydrog§p fuoride) is added to yield formula (m conpounds
i ch is fluoro mula (M conpounds are dissolved in a suitable
organlc sol vent such a THF fol | owed by addltlon to a solution of a
nmet al | oam de base such as

25

14

triethylamine, bis(trighenyl)-

%
vV

(
'{
;
8

oy

(£)

11



lithium[err] or, preferably lithiumbig (trimethylsilyl) anmide in a

sui tabl e organi c solvent such as THF. To this reaction m xture, then is
added a triflating agent such as trdpfdJd@sngt hanesul foni c anhydride, or, 15
preferably, N-[err]fonimde to yield fornula (o) conpounds. Fornula (p)
conpounds then are synthesized by adding to a formula (o) conpound

di ssolved in a suitable organic solvent such as DMF an organi c base such as
tinethyl amine, or, preferably, trietSCHEME JI (Continuedd such as [err]
propane, or, preferably triphenyl phosphine, and a palladium (11) conpound
such as_palladium (ii) or, preferably, palladiumPl) acetate followed by
additi oh of CO ‘Hydr ogenation 20 of formula (p) conpounds dissolved in a
sui tabl e organi c solvent such as ethyl acetate and hexane using an

appropri ate hydrogenation agent such as pidtinum di oxi de, Raney nickel, or,
preferably pall adiumon carbon (Pd/cargg yields formula (q) conpounds.
Hydrol ygis of the ester with a bg 7 as\sodi um hydr oxi de, potas- sium
hydr oxi de 1ithi um hydroxide, of, ot assi um car bonat e di ssol ved
in an aqueous Cl-8 al kyl al cof®l pl ef erably net hanol yields a

salt of a fornula (a) cga Ent of the salt Wt K2%P8ong ;5 aci d-
yields a formula (s) coppound la [err] conpoundairh I C I s ot her
t hah hyelr oge gy a8 : I usi ng processes su%h as exenplified in
.exanple 23, 24. an 4 EP 0 289 327 B1 5

SCHEME IV 10 15 . [err] 20 (j) [err] [err] 30 35

[err] [err] 1) Iithidﬁ]isopr[err] [err] am de. 2) ph[err] 3) hydrogen
QEEOXiif 17 _ :

d 2

(@)

25
30
35
40
Es . )

Schvme Ul oullines synthesis of Formula (la) compounds wherein there is a C4~Cq double bond and n is 1.

The staring matarials are the formula (a) 4-ene-3-one compounds from Scheme |. According to Scheme I, to

s  afommula (a) sompound dissclved in an appropriate organic solvent, preferably methylene chioride, Is added
2.6-distbugtyldeumatiryipyridine. A trihgloalky! sulfonic anhydride, preferably trifluoromethane suifonic anhydride

than is addad to yield farmuls () campounds. To formula (f) compounds dissolved in a sultable organic solvent

such as DASF an onganic base such es trimsthylamine, or, preferably, triethylamine, a paliadium (It) compound

such as bis (diphanylphosphing) propsne, palladium (If) acetate, or, preferably bis (triphenylphosphine) pal-

& lacium (1) soeinte, and 3 G5 8IkOH foliowed by addition of CO to give formula (g) compounds. Salts of formula
- (h) compounds then gre prepared by hydrolyzing with a strong base such as sodium hydroxide, lithium hyd-
mxide, polassium hydraxide, or, preferably, potassium carbonate the formula (g) ester compounds. Formula

(h) fres acids are preperad by tresting the saits with a strong acid such as hydrochloric, sulfuric, or hydrobromic

12



EP 0 289327 Bl SCHEME |V (Continued) [err} [err] 2) [err] 20

[err] 25 (v) 30 .

[err] [err] 36 40 [err]) Schemel\é bS47ref Or mation of Formula (Ia)
compounds in which nis 0. The starting rraterlals for this formation are
formula (i) conpounds prepared as described in Schenme [err]. According to
Schene |V, fedésrul a 50 (f) compounds are [err] in a strong acid, _
preferably glacial acetic acid, and treated with thallic acetate see- [err]
to prepare formula (t) compounds. Fornula (u) conpounds next are prepared
by treating formula (t) conmpounds [err] in a suitable organic solvent,
preferabl®y diethylether, with an al kyl ati 8gHBEfEEIkuch as an alkyd [err]
and base for exanple nethyl iodide and sodi um carbonate, ethyl iodide and
1, 8-di azabicyc- [err] 5.4[err]-7-one, or d[err]. 55 © Formula [err]
conmpounds then are dissolved in a suitable organic solvent, preferably THF,
cool ed tQ -100[err]Cto -30[err], Preferably -78[err]C. and a netal |l oam de
base, preferably lithiumisopropyl cyclohexyl am de, is added. Thereafter
[err] is added followed by an o>&i4di zing agent, preferably hydrogen
peroxide, to yield fornmula [errg8 conpounds. Formula (w) conpounds then are
prepared by processes enp B Il n synthesi- 18 EP 0 289 327 Bl zing

f Oaul a ¢&l) compounds i 5 D Lism,

SCHEME V 10 15 14 2032 el ) ] 2)
[err] « ) \Q
N\ 20 O/
()
2
814
B3
30 2 1) phemylselenylchloride .
; 2) B
U 202
a5 =
° H
. 40
: 4
1)
2) RaCH
55 (k)

13



25 (k) 30 [err] [err] [err] 19 EP 0 289 327 B1 SCHEME V (Continued) 15
15 - [err] 20

[err] [err] 25 ([err]) 36

[err] [err] [err] $cheme V outlines ?&zrar% “FOBH of Forrmula (la) conpounds in
which [err]1l is-CH=CH . The starting materials in Scheme V are fornula (k)

conpounds prepared as described in Schene Ill. According to Schene V,
formul a 55 (aa) conpounds are prepared using the processes used in making
formula (f) conpounds of Schene I1. Next formula (bb) conpounds are
prepared by the reactions enployed to formformula (c) conmpounds in Schene
1. There&ifter, treatment of forw#i%?gﬂqr%%%&%%as described in form ng
formul a (a) compounds of Schene CC) compounds. 20 EP
0 289 327 B1 SCHEME VI [err] 10 [err]
2[err] [err] 4) [Jerr]

10

\~ 15
ly fluoride)
\.4 20
ek}
25
l14
i3 L :
1} lithiuzn bis(trimethylsilyl)amide >
%0 2) phenyltriflioromethylsulfonimide
N
[ )
)}
35 r
o
40
_ 45
wriethylamine, triphenylphosphine
palladium(II) acetats , -~
q -
L) C,_aKCH, O
_ (o}
85

14



[err] [err] [err] 20 25 T [err] [err] .
30 2) [err] 36 ([err]) 40
[err] [err] 55 EP 0 289 327 Bl SCipYhse4a7@¢onti nued) 5 Pd/carbon [ ERR]
10 0 [ERR] 1) phenyl sel enylchloride 25 30 [err] 40

[err] [err] Schenme VI shows synthesis of Fornula (la) conpounds In which
there is a [err] double bond. ThECHEMBuUILI 20Contifuéd»89 327 Bl (dd)
starting materials are known and avail abl e and can be synthesized from
avai |l abl e materiais using known nethods. Fornmula ([err]) conpounds are
prepared py first treating formula (dd) conpounds in suitable organic
sol vent such as with a brom nating agent such as N bronosucci nam de, or,
preferably di bromantin and

10
b. ‘ .5 P&/caxkon >
B
— 2
25
1) KZOD;
2) K '
30
3 @
40
4%
&
(s)
&8 Schame U} llugirates synthesis of Formula (la) compounds in which X is fluoro. The starting compounds

are the d«ene-3-gne compounds (a) used in Schemes | and Il. According to Scheme i1, formula (a) compounds
digsolved in g syitable orgenic solvent such as THF and t-butyl alcohol are added to a metal amine solution,
prefersbly & Li/Niy solution, to form & reaction mixture which is cooled to —100°C to ~30°C, preferably ~78°C,

15



a mld base, preferably sodi um bicarbonate, and heated, preferably at
reflux. Thereafter, the mxture is treated 5 with [err] ([err]), cooled
to -20[err]C to 20[err]C, preferabl &Q%@J&%% and treated with
triethylam ne and ben- [err]. Treat an oxi'dazi ng agent such as

sodi um per | odat e, hydrogen peroxi de, or preferably m err foI I ows and IS
fol | oned by?™ ﬁwmeﬁrmeﬂmwms dibrompethans, bep "é?"P %P isoprene

t r eat ment vSPfq’F‘aFr M‘MH‘%"{' Frﬁ”&‘ﬂ I”é??ﬂr?@'d"lfrb' P °"’"’“
triethyl amif ' P"’W%lmgﬂ‘% p°““d
pot assi um 8o18 orgenia ol '“B'E)?'

yiel ds for i O ks o b s EEX

di ssol ved i 2 SUtIaple o | np{seg

with an al ko Kol aneagel as cy err pr fera y anone

foll owed by

Me 'IhdrsBHWd[rr? EJr mﬁ&fﬂf n‘&e@éredto
refl ux, J w J&,) ﬁ 9'8r L y (hydroge
conpounds WGMf bk ﬁ‘d‘mwﬂl& r. vafo! nauu oY B rs¥d|
formul a (gga.mom.d#xﬁhu& THE R6RE by 8dieh m%mun%fmﬁ;uosﬁravm
usi ng sui t ilen ARégrdp)indide ! prafembly Mthidh b3 i(tiuthlishyl) dhilde HRG BSIEbIE brgird solvevit .ucaraef -
erabl y Pd/ CeHFODShie yéablio e bk 18 alddg b trEND @petisuch EtfiliofofethdhiagulfoMsT@NBINGE; o,
thére ame [prepratiy; thghynyirdidoranptiEnestinitideteyibld Dithul (pXbembaunds. f or nul a (gg')
conpound di ss&bmngld (p) conipapnds thaibire sydhthasized by siding ®iformpia (o) exmplung disévivied ina suitable
tate, foll corgesicisgiventitich ssdMFah osganicheseincirey timethkyidminepor pieforablyl, triethydidiine, a phosphine
Substi t uti cewclogs WM@'(mmbmumdwofmwﬂmhmﬂpMme. swimiiediien (i) coBodupdre
I I y| el ds sugh chloriip.on preferablypalp@ivdll) acetgislolipwa@by sgditonpl CE Blvémgenation 5
O~R14 25 Mfgﬂ @Bm digaoived in s guitable prpanin qelvent sugh jas ethyl peefatasend hene geing ap

For mul a (| nption agant sich ae pistigum, digxides Ranpy nighels or, preferably peliadiynserearhen 1

fornula (a)€ ﬂ' mmﬁ"&@lmﬁ?"“ﬁ- Hydmivsis piiheestpr %ﬁwﬂﬂﬁg“‘ﬁd'ﬂnwpﬂﬂbf’@“‘

sol vent s u . OF, prefarably potassium carbonate dissolved in an aqueous C,., alkyl
n. lnol yisids & salt of a formula (8) compound. Treatment of the salt with strong

% acld yiolds a mmulu (s) eompound
Fomnula {(8) compounds in which X is other than hydrogen or fluoro are prepared using processes such as
exemplified in Examples 23, 24, and 25.

30
35

Yo
40
- 45
s
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24" EP'0 289 327 Bl chlor[err]il, with heating, preferably at reflux,
yields formula (11) conpounds. Thereafter, substituting fornmula (11)

conpounds for formula (a) conpounds kgl sdesatehnene 11 process yields fornula
(mm) conpounds. [err] 15 20 [err] 25 so
[err] 35 (an) 40 [err] [err] [err] [err] EP 0 289 327 Bl Schene VI

shows formation of Formula (la) conmpounds in which nis 2 from Schene I,
formula (a) com pounds. Fornula (nn) conpounds are prepared by treatnment
of fornmula (a) conmpounds in a suitable organic sovent such as [err] other

and net hanol cooled to -20[err]Cto 20!err!C, preferably o[err]C, with a
strong bdse such as sodi um hydr oxi de ¥t hydr oxi de, potassi um
carbonate, or, preferably potassium hydroxide (KOH), fol- 5 . |owed by

treatment with a di azomat hane precursor such as

N-net hyl- N -niro-N-ni trosoguani dine, or, preferably N-[err]. Substituting
formula (pn) conpounds for fornmula (a) conpounds in the process of Schene H
yields formula (00) conmpounds. 10 g% 20 25 30 35 35

T

. thallic scetate te
- = =
B
A 2
25
alkylating agent >
80
18]
s
Nt _
“ 1) Llithium iscpropvl cyclobexyl amide .
2) phenylselenylbromide
3) hydrogen peroxide
8
&

17



40 56 26 EP 0 289 327 B1 5

SCHEME | X 10 14 2 [err] [err] 20 [err] (a) 25
[err] 30 [err]_35 40 Jerr] [err] 2) [err] 3. 27 EP
0 289 327 BLl I X (Continued) 10 [ERMHP 028932781

[ERR] [ERR] [ERR] [ERR] [ERR] 30 [ERR] [ERR]

SCHEME IV (Continued)

15

(v)

Q -
ht T

(w)

14

&

Schame IV depicts formetion of Formula (la) compounds in which n is O. The starting materials for this
formglion gre formuls (J) compounds prepared as described in Scheme Ill. According to Scheme IV, formula

& ) compounds are dispuraed in 8 strong acid, preferably glacial acetic acid, and treated with thallic acetate ses-
quihydrate (o prepare formyla (f) compounds. Formula (u) compounds next are prepared by treating formula
® compounds dispursed in 2 suitable organic solvent, preferably diethylether, with an alkylating agent such
a8 an alkyl halide and base, for example methyl iodide and sodium carbonate, ethyl iodide and 1,8-diazabicyc-
lo-f5.4.0lundsc-T-ane, ar diazamsthane.

&5 Formuls (1) compounds then are dissolved in a suitable organic solvent, preferably THF, cooled to -100°C
o -30°C, peefasably <78°C. and 3 metaliocamide base, preferably lithium isopropyl cyclohexyl amide, is added.
Thereater phanylgelanylbromide is added followed by an oxidizing agent, preferably hydrogen peroxide, to
yield formyla (v) compounds. Formula (w) compounds then are prepared by processes employed In synthesi-

18



40 Schenme | X outlines formation of Formula (la) conpounds in which Y is
chloro or fluoro (Y1) from Schene 1, fornula (a) conpounds. Formula (pp)
conpounds are prepared by reacting gmépssaargf) conpounds with a suitable
keto group protecting agent such as ethylene glycol in the presence of an
acid cataly EP 0289 327 Bl | uene sulfonic acid.

Tr eat ment o$ Mfﬁwn%%%ﬂds with a suitabl e oxidizing agent,
preferably m [err]acid in a suitable organic solvent such as

di chl oronet hane yields forrmula (qqg) epoxide com Fornula (rr) conpounds
then areg prepared by addi ng gaseous hydrg@gsud kuori de or hydrogen chloride
to 5 a formula (gq) conpound in a suitable organi c solvent such as
chloroform or (where Y1 = F) by adding boron- [err] to a formula (qq)
conpound in a suitable organic solvent, preferably benzene other followed
by treatnment with a strong acid. preferably hydrogen chloride in glacial
acetic agid. Next, 2,6-di-t-butyl-4-nethyl- pyridine followed by tri[err]
sul foni c anhydride are added to a forrmula (rr) conpound to yield a formul a
(ss) conpound. Reaction of a fornula (ss) conpound in a suitable organic
sol vent preferably dinethylfor- 10 [err], with triethylamne, a Cl-[err]
al KOH, [err] (triphenyl phosphi ne) palladlun1(ll) acetate, and carbon
HBQOX|dé5y|eIds formula (tt0 conpounds. The free acids of fornula (tt)
optionall'y are prepared by proqééses shown in the precedi ng sshenes.
Compounds of Fornmula (1) in o h Yis trifluoronethyl are prepared by

xanpl e 26. Cbnpounds haV|ng a double bond
Cl1l gje prepared b r oy X
Srbcedures whi ch mout%

(k)
a0
o
%
o
40
& triethylamine, t:iptmylptnsphine-
palladiun(IT) aceta >
®
{2a)
&

19



(a) phosphorous tribromde or [err] (b) optional step(s) for R14
interconversions [err] 25 [err] 1) Butyllithium30[err] 3) Acid or 40
Tri et hyl am ne, triphenyl phosphi ne- n%grr%q%%err] Schenme X shows a preferred
synthetic nmethod for preparing For Eonpounds havi ng doubl e bonds
55 et [err] and [err]. The starting materials are the forrnula (a)
4- ene- 3- one canpounds from Scheng J Lol oro. fluro or iode.
According to Schene X, fornula (Fr~sos ; : dated with a carboxylic
acid halide such as acetyl chloride, acetyl bronlde oxalyl chloride, or -
preferably, oxalyl bromde to yield formula (I1) conpounds. Alternately,
formula® ([err]) conpounds are prepared by treating fornmula (i) conpounds
with a phos- 30 EP 0 289 327 Bl phorus trihalide, or phosphorous
pent ahal i de, such as phosphoryl chloride, phosphorous pentachl oride or prf-
erably phosphorous tribromde, in acid, preferably acetic acid. Included in
this process may be desired inter- convenience anong the various groups
conprising [err] using standard procedures known to organic chem sts,
especially conversion of. esters to carboxylic acids, then to acid halides
and then to carboxam des. 5 Formula (iii) conpounds, Fornula (la)
cgnpounds unsaturated at [err] and [err], then are prepared by adding an
al¥ylithj umreagent such as [err], s- butyIIIthlun1or t-butylithiumto a
conmpound (ii) followed by treatment with qﬁdarboxylatlng agent such as
di et hyl carbonate, ethyl chlorofornmateegorf preferably, carbon dioxide.

Alternatively, such formula (iii) pd3~Qqre prepared by adding a
pgls‘!:eadi um cat al yst preferably [er m ate in the presence of a
ohol, 10 k. f er abl y_net hanol
ORQxide. Schenme X abd#‘;ﬂ'é‘p‘é‘l’ﬁ on of
‘ § Y are hydrogen. Rherme X |s used to
prepare Fornula(la ¢h X or Y Is other than hydrogen by
repIaC|g§ t heCi-es% =g Materials with [err] alternates.

peef er abl y trlethylanlnengnn
are sel ecte so t at gthy can be con-

, under an atnosphere of
Formul a (la) conpounds i

Conpoun
Q
» (bb)
~
35
40
45
50 (ex)

Scheme V autlines formation of Formula (la) compounds in which A is—CH=CH-~. The starting materiais
in Schama V gre formula (k) compounds prepared as described in Scheme Iil. According to Scheme V, formula
'8 (as) compounde gre prepared using the processes used in making formula (f) compounds of Scheme II. Next
formuig (bb) compaungs are prepared by the reactions employed to form formula () compounds in Schemell.
Theresfter, ireatment of formula (bb) compounds as describad in forming formula (s) compounds of Scheme
H! yields formula (ec) compounds.

20



varied by known procedure to the [err] groups of the target Fornmula (|a)
conmpounds by additional steps 15 in th synthetic process as stated above
for exanple. In the above Schene, t hgpgizadiazd naterials are selected so
that the [err] groups in the fornmula (a) conpound are the sane as the
[err] groups In the Fornmula (1a) conpound being synthesizd. Alternatively,
the [err] and group of the fornula (a) conpound are selected so that they
can be converted by known procedures to the [err] groups of the target
Forrmul a (la) conpounds by additional steps in the synthetic process. For 20
exanpl e, ;Fornul a(1la) conpounds whereiscHEMErY1is carboxylic acid are
converted to the correspondi ng am des by reaction with am nes or
substituted anmnes via the corresponding acid chlorides. Simlarly,
Formula (la) oom pounds wherein [err] are prepared by oxidation of the
correspandi ng al cohol . Pharnacautiqgkly acceptable acid addition salts of
t he conpgunds of the Invention cgg;aining albaggggggggp are forned mgpre
appropriate with strong or 16 strong. ogganic or Inorganic acids in
t he presence of 25 a baskc et hods, kpo 0. LRe-AL QL exanpl e,
the base is reacted w th%n or oraén?%z\é%’gﬁﬁ'%’n a"gge%%ﬁs mrcible
sol vent such as etha . 0l ation of tfe § he sol vent
or\s/n anfsaquous i gmi bl vent when t f& Zeieghvlamiag| ubl e t herein, such
as et hyl ethgr QrEbFeofe™Ny i th the desireéd sgp seperating directly or
| sol ated by P&mDVIng the solvent. Exenplary of the acid addition salts
which are included in s invention are relate, fumarate, |actate, oxlste,

t hanesul f onanat e, et hanesgul fonate, ben- 30 zenesul fonat e,
taetate Hilrate, cirate, hydrochloride, hydrobromnide, sulfate, phosphate
and nitrate salts. Pharnmaceuti- cally acceptable base addition salts of
conpounds of the Invention containing an acidic group are prepared by known
met hods from organi c and | norgani ¢ bases include nontoxic alkali netal and
. al kal i negearth bases, for exanple, cakgiunl sodi um end pot assi um hydr oxi de

; ammoni um hydr oxi de, and nont oxi ¢c_ofgani ¢ bases such as triethyl enine,
butyl am ne, piperazine, and (trirQygdtaxynethyl) methyl amne. 35 I n

u

preparing the presently inve ds of Formula (la), nove

| ntermediates of the follo ) iged; R16~~~~~~~~~
/| The A aB, C and D r¢ S X, Y2¥Zpiesgare as defined in
Formula (is [err] as (d ornmul a(la) or noieties convertible into a

greup [err]. Al so g@Lep
(la) conmpounds were the for

A/nt hesi zing the presently invented formul a
(VI): 55 31 EP 0 289 327 Bl [err] 5

(VI) [err]
35
(ee)
40
1) Lings
© 2) MHCL
s0 (£2)
85
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In'Mhichferr] is halogen the A, B, C and D ring double bonds, X Y, Z

[err] are as defined in fornmula (la) and [err] is the same as [err] as
defined for forrmula (la) or noieti e% \ﬁ%hﬁ% GAn be chem cally converted Into
[err]. 15 Because Fornul a(l a) J A& i nhibit sterom d 5-a-rductase
activity, they have therapeutic utility. in trest- ing disease and '
conditions wherein decreases in Dsthpaet vYi t¥oddiadege the desired

t herapeutic effect. Such di seases conditrons Include acne vulgaris,
saborhea, fenale hirsutism prostate di seases such as benign prostatic
hypertroghy,and mal e pattern bal dness. TEB pot ency of several conpounds of
the invehtion was tes- ted for potency,. ¥n inhibiting human steroid

5-a-reductase using tissue from hype BStNWC human prostates. In 20
determ ni ng potency In inhibitind @ enzynmepasédigord Ol | QWi ng procedure
[ pre_thawed gf nce nto small

was enpl oyed: Forzen human )
pi eces (&err]). The tissu e¢hized In 3 to% volumes of 20 M

pot assi um phoaphate, pH containing 0.33 Msucrose, 1 nmM
dithlothreltol, and 50 ulj NADEH A a Srinkmann Pol ytron (Sybron

Cor poration, Westbury, oK ﬁ). he sol ution was subjected to {err] for:
3to 5 mnutes with a Sonifler(Branson Sonic Power Co.) followed by hand
howpgenigg 25 zation in a gl 48®-to-gl ass Dounce honogeni zer (Kontes d ass
Company, Vinel and, New Jersey). Prostatic particles were obtained by
differential centifugation at 600 or 24000 x g for 20 m nutes and 140. 000 x
g for 60 mnutes at [err]. The pdHgdt obtained fromthe 140,000 x g

cgéri fugati on was washed w 0 IDytissue volwngheayiseldnyDetfibatae

destri bed above and recenri 40, 000 x g.2)T@, Tesartrng perPet was
suspended In 20 MM p 3 : gsptrate buffer, pH 6.%52 cont ai ni ng 20%
glycerol, 1 mMdithl and 30 50 uM NADPH. The suspended
particles solution \ at [err]. A constant anount of [err] (52 to
55 nCl/ mol, New ERiM™mpe el€ar, Boston. MA) In ethanol and varying
amounts Hf the pofential i nhibitor in ethanol were deposited In test
tubes and concentrated to dry- ness In SAVANT Scaad Vac To each tube was
added buffer, 20 ul of 10nM NARRH and an aliquot of pros- tatic particulate
solution to a final volume of 1.0mM of, 50 nmMsodiumcitrate, pH 5.0 After

| ncubatipg the solution 35 at [erg'.‘_]i or 20 to 30 mnutes the reaction was

guenched by the addition of 4_ahgt¥yhacetate and 0.25 unol each of
t et cat er ene, di hydr ot ast os @m t akedi.gne as—eer++et+3> The organic
1 AllQ

| ayer was renoved to a se&ond pvaporated to dryness in a Speed
Vac. The residue was #QAENEA 20 to 30 ul chl orof orm spotted on an

i ndi vidugl |ane of a prechannell ed silica gel TLC plate (Sl

250F- PA. Baker Chery < devel oped twice with acetone chl oroform (1:
9). The radl ochem g dn®ent™ in the 40 bands of the subetrate and the
produce was determ ned with a Bl OSCAN | magi ng Scanner (Bioscan, Inc.,

Was#i ngton. D.C.). The percent of recovered radiolabel converted to
product #as cal cul ated, from wih enzyne activity was deternined, All

i ncubati ons were conducted such that no nore than 12% of the substrate
(testosterone) was consuned. The expegdental |y obtained data was conputer
fitted to a linear function by plotkjpg the reciprocal of the 45 enzyne
activity(l/velocity) against the phe, i nhi bitor concentration (Dixon,

M (19533 Biochem J., 55, 1f g that the stareidal inhibitor is
a conpetitive inhibitor agai prone, a value for the Inhibition
constant (K) cn be caly = equation 1: [err] Equation 1 where Bis
the intercact ont he axla, Ais the slope of the line, Sis the
concentrlv?éi on o? subs st erone) used in the experinment, and [err]
is the chael i s-

(kk)

Scheme VI shows synthesis of Formula (ia) compounds in which there is a C4-Cy4 double bond. The formula
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determned in a separate experinent to be 4.5 uM Table N displays the
result of the result of the above testing and shows that the tested
conpounds of the invention 55 are potgproizes sd¥igdi t ors of human steroid

S5-a-reductase. 32 EP 0 289 327 Bl Table Il Inhibition Constants of Human
grzgs Ei‘t ll_c b |St A 9 tdifz%gi aEIL an?d%ah?‘ Qe sM&ggd één %aﬁlﬁ mlalnariﬁclD usglg %?o%m
85 20 anl e lﬂﬂﬁ n amgzgmul ) compounds in a suitable organic

t susch a8 hexans with b cciiiatnide, er, preferably dibromantin and
30 [err] 40 bess, preferably sodium bicarbonate, and heated, preferably at refiux. Thersafter, the mixiure is treated

5§ with tithium bramide (LIBr), cooled to -20°C to 202C, preferably 0°C, and treated with triethylamine and ben-
Zonothiol. Trestment with an oxidezing agent sych as sodium periodate, hydrogen peroxide, or preferabiy m-
chiargperbenzoic soid follows and is followed by heating to 40°C to 100°C, preferably 70°C, and treatment with

“an organic bess such a8 timethyiemine, or preferably tristhylamine. Treatment with a strong base such es
sodlum hydraxide, pataasium hydroxide, lithium hydroxide, or, preferably, potassium carbonate ylelds formula

1 (eo) compaunds. '

Formyls (es) compounds then are dissoived in a suitable organic soivent, preferably toluens, and treated
with an alicyl kolone agont such ge 8 cydichexanone, or, preferably butanone followed by treatment with alumi-
num isopropoxide and heating, preferably et reflux, to prepare formula (ff) compounds. Reaction of formula (ff)

. compounda ss dascribag in farming Scheme 1il, formula (J) compounds ylelds formula (gg) compounds. Hyd-

o/ 16 rogenation of faxmuia (9q) compounds using suitable catalysts such as piatinium dioxide, Raney nickel, or, pref-
erably Pd/carbon, yisids fomule (gg’) compounds. Formula (hh) compounds thers are prepared by adding
phenylssionyi chioride to a formula (gg”) compound dissolved in e suitable organic solvent, preferably ethyi ace-
tate, followed by addition of an oxidzing agent, preferably H,0,. Substitution of formula (hh) compounds for
formula (m) compounds in Schams 11 yiplds formula (kk) compounds.
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50 55 '

62 34 EP 0 289 327 Bl Table Il (Continued) 5 Conpound

[err] [err] Certain conpounds of the invention also were tested for their

in vivo potency in inhibiting sterdrd $°3%8Huc- tase activity. Male

Charles River CD rats. 48 days old, weighing approximately 200 gm were

adm ni stered 10 40 ny/kg of

N, N-di | scropyl - andr ost - 3, 5- di ene- 1 73EHENE NEEi de- 3- car boxylic acid

di ssolved In propylene glycol and diluted In normal saline. Follow ng

conpound adm nistration the animals were sacrificed, the ventral pros- tate

were exfeed, and DHT | evels were neasured by the follow ng procedure..

Prostate tissue was excited, trimed, weighed, mnced and washed with

phosphate buffer. The tissue then was honobgani zed i n phosphate buffer and

extracted by addition of ethyl acetate and m xing on an orbital m xer 45

for forfy-five mnutes. The athyl acetate was evaporated, the residue was

reconstituted in ethanol, and was gan- [err] flitered using 0.45 uMfliter

paper. The conmponents then were separated using revers-phase HPLC

collecting the DHT fractio aradLecti on was reduced to dryness and

S puffer availble from[err].DHT | evels
hni ques such as radl oi nmunoas- say.

t wefse measur ed usi;u
p ] A wwmy OStatic DHT | evel s were decreased

50 In the coppdyNp Artrin
forty percent refative efii cl e-treated control : rs.after
conpound adm nisfratio e decreased DHT | evel s were nmai ntai ned for
gr eater than g etrs, af4#er admi nstration,and had returned to control
Iﬁvéls Pwenty-four hours after treatnment A single 10 nake dose of the

met hyl cater of the above conpound decreased prostatic DHT | evels
forty-eight percent relative to vehicle-treated controls after six hours.
Thus, even though thié‘bonpound does not inhibit steroid 55 5-a-aductive
in vivo, in vivo adm nistration of this conpound produces significant
enzyne Fnhi bition. N, N di aopropyl - andr ost - 3, 5-di ene- 178- car boxylic acid

also was tested for Its effects on giestatic growh . Twice daily ora
adm nstration for fourteen daysegf 0.5 to 50 ng/ kg of this conpound to

imat- are rats produced s pedant decrease In prostatic growh
Prostraje weights from gpi r B5 EP 0 289 327 Bl maxi num dose
' assl t han eort~ekeeUsiag proceduses

group were forty taq f
sild@i/ ar to those Dp¥e the in vivo effects of B

17B-N-t-butyl carb

-
e )
40
#
0
5 (o)

Scheme Vil oytlines formation of Formula (la) compounds in which A% and A7 are—CH=CH— from Scheme
I, formula (a) compounds. Treatment of formula (&) compounds in a suitable solvent such as t-butanol with
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drcat-3,5-di ene-3-carboxylic acid also were’ studied. Rats received a

single oral dose of vehicle or 5, 10, 20 or 50 ng/kg of this conpound. At
all doses, prostate di hydrotestostergpgzsesyesss were significantly reduced
to 5 approxlmately fifty percent of controls while testosterone |evels

i ned f e i ' | i :
o o M e SIS o S,
twenty-four "hours. Diny O ePEone Tevars Were signi |can¥fy epressed to

approximately sixty percent -of controls at all time pain fromtw to
ei ghteen gshours after treatnent, at returned to control val ues by
twenty-four hours post 10 treat neBEHEME ¥IXiec testacterone levels are
vi abl e wi t hout consistent trends. Additionaly, rats were .given this
conpound at 1, 5, 10, 25, or 50 ng/kg twice daily for two week to deter-
mne if repeated treanent caused a reduction in ventral prostate weight
Ventral prostate weight was ninety percent of control at 5 ng/kg dose |eve
and sixty-five percent of control at the 10 and 50 ng/ kg dose | evel.
Sem nal [err] weights were signigPhantIy reduced at all treatnment |evels.
15 The conpounds of Fq W Ja) are Incorporated into conveni ent dosage
fqrms such as capsul es, bl i njectable preperations. Solid or
| i‘ydi d pPfar maceut i cal nmpl oyed. " Solid carriers include,
starch, |actose, oal & B g hydratqaiprra al ba, sucrose, talc,
gel atin, agar, ¢fect™s a, magnesi um St-ged-ai-e—aia-staasdc aci d. Liquid
carriers include syr dnut oi |, olive OfFmethnitrOSOBRE w\at er .
Symlarl t hescarr £ di | uent may i nclude any prol onged rel ease

erial, su Myl nmonostearate or glyceryl distearate, alone 20
or with a wax. The anount of solid carrier varies wdely but, preferably,
wi Il be from about25 ngaf o about | g per dosage unit. Wen a liquid carrier
is used, the preparation will be in the formof a syrup, elixir, enulsion,
soft gelain capsule, sterlie injectable liquid such as an anpoule, or an
aqueous or nonaqueous |iquid suspen- sion. The pharmacautical preparations
are nmade follow ng conventional techniques of a pharnaceutical chem st 25
i nvol ving mi xi ng, granul ating, and cghfpressi ng, when necessary, for tabl et
forms, or mxing, filing and gks ving the Ingredients, as approprite to

gi ve thesdesired oral preducts. Doses_of the present §
macept i ca.'l'"ﬁ""'osag'? unit as descri bed

[ UPRI —

conpounds of Fornul a

abave will be an g guantity selected fromthe range of
0.1-1000 ng/ kg off acti ve ogdnd, preferably 1-100 ng/ kg. The sel ected
dose is adm nisteyed to gn patient In need of steroid 5-a-reductase

i nhibitidh 30 i daily, topically, orally, rectally, by

i njection, or Ct/Einuou§Iy py I nfusion. Oral dosage units for human

adm ni stration prefarebly contain froml to 500 ng of active conpound.
Parenteral adm nistratigon, which uses | ower dosages is prefrred. Ora

a ni stration, at high "dosages, however, also can be used when safe and
convenient for the patient. The nethod of this invention of Inhibiting
steroid 5-a-reductase activity In mammal §,, i ncl udi ng humans, 35 conprises
admnistering to a subject In need of _s&h Inhibition an effective steroid
5-a-reductase inhibiting anount g ;'round of Formul a(la). Contenpl at ed

aqui vsl agss of Formula | conpoupds arg pounds ot herw se correspondi ng
thereto whe- rein substj added to any of the unsubstituted
positions of the For S M105 0r the methyl group at G 13 is
absent or replaced b provi ded such conpounds have the
pharmacelgical 40 ut

{c0)
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The follow ng exanples illustrate preparation of Forrmula (la) conpounds
and pharnmaceutical conpositions containing these conpounds. The examples
are not Intended to limt the scope rpszatggg’bpventl on as defined herei nabove
and as cl ai ned bel ow 45 EXAMPLE 1

20- a- (Hydr oxynet hl ) - 5- a-EWB n- 3 ene carboxgllc ac
Pr egn- 4- ene- 35‘8' ks e Ué hesmpe "SUh‘?ﬂﬁJf from, Seheme, | fprmulaxgieom; )

d THF (e6d® oVelh parad iy tpa "*b@ '{EH‘I'BBPH} aP'i!la'?éc
(Ter1) in l%’gw o Pt
stirred overm 'E’

W "vaeeg. ‘%ﬁf’ WE %;;:'@’38
until néut rg@l oLl Lhe (Wc%i asnds ﬁfg’g’op E, §°'y
et hanol . ThE, LS Gl i fé‘& TR Orone 8 Freounds, PRee & t h
asturated sodl um "bonate so u lon, water and brine. The organic
| ayerwas then dried over sodlun1sulfate and evaporated to dryness to yield
13.9 g (,B82% of 20-a-(hydroxynethyl)-pregn-4-ene-3-one. 35 EP 0 289 327
Bl A solution of 20-a-(hydroxynethyl)-pregn-4-ene-3-one(1.2 , 3.5 nmol),
t-butyl dimethylsllyl chloride (627 ng.4.15 mol ) -and im dazole (267 ny,
4.22 mol) in DMF (40 ml) was stirred overnight at [err]. The reaction 5
m.xture was then poured into ice water and the emulation was washed three
ti'Es wist h ethyl acetate. The organic | ayers were conbi ned washed with cold
dl lute hydrophloric acid, water and brine; dried over sodiumsulfate and
evaporated to dryness. Recrystallization fromnethanol afforded 1.1 g
(70% of 20-a-(t-butyldinethyl- 10 (#)
20-a- (t-Butyl dl ment hyi sl | oxymet hyl )-3-trifl uoronethyl sul fonate)-5-a-pregn-3
e Anffonl a(200m )was double distilled into a 3-neck roundbottom fl ask
equi pped with a dry ice condenser and argon bubbler. Lithium(Li) wire
(120 ng, 17.4 mmol) was dissolved in arnnonis ([err]). A solution of 20-
a- (t-butyldl net hyl sl | oxynehyl ) - pregn-4-ene-3-one(3 g, 6.76 mol) and
aniline5(49.51, 5.4 mol) In THF (50 15 m )was added dropw se to the
[err] sOlution. The reaction mxture was stirred at [err] for 15 m nutes
and than quenched with isoprane until the blue colour disappeared. The
vol atiles were slowy evaporated (to avoid excess foani ng) by slow warm ng
and eventually at 0.5 mmHgforl and 1/2 hours. The residue was redi ssol ved
in THF 50 M) and cooled to [err]. A solution of
N phenyl trifluoromethyl sulfonimde (7, 20 nmol) In THF (10 M) was added to
the reaction m xture, and stirring was continued overnight at [err]. The
sol vent was then evapo- 20 rated and the radius ws chromatographed on
sillica gel eluting with 396ethy| acetate in hexane to yield 224 g (57%
of the 3620-a-(t-buty; .
di met hyl al | oxynet hyl ) -3-(trifl uoronet hyl sul fonat e) - 5- a- pregn- . 3-ene. (1v)
20-a- (t-4Bul yl di net hyl el | oxynet hyl ) - 3- car bonet hoxy- 5- a- pregn- 3- ene 25q
2Q-a- (t-Butyl di met hyl al | oxynet hyl )-3-(trifl uoronethyl sul fonate)-5-a-pregn-3
» (100 ng. 0.173 mmol ) was dissolved in nethanol (0.5 n) and DVF (1 m).
Tri et hyfam ne (55 ul, 0.386 mmol), triphenyl phosphine (9 ng, 0.034 mol)
and pallodirn (Il1) acatate(3.8 g, 0.017 nmol) were then added to the
sol ution and CO was bubbl ed through the solution for 5 mnutes. The
reaction mixture was then stirred overnight at [err] under 1 atnosphere
of OO, diluted with ethyl acetate and washed with water until neutral pH.
The organic | ayer was

&6
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30 dried over sodiumsulfate and evaporated. The dark oil was purified by
chromat ography on silica gel eluting with 10% ethyl acetate in hexane to
yield 52 ng (61% of the desired progprgtges2osa- (t-butyldl methyl- (v)

20- a- Hydr oxynet hyl ) - 3- car bonet hoxy- 5- a- pr egn- 3-ene 35

20-a- (t-Butyl dl met hyl el | oxynet hyl ) - 3- car bonet hoxy- 5- a- pr egn- 3-ene (500 ny, .
1.05 mol) was dissolved In THF (20 M) and 2 m of | noler solution of
t et rabut yl ammoni um of terbutyl ammoni um fluoride In THF was added. The
reaction mxture was stirred at roomtenperature for 3.5 hour and then
diluted with water. The aqueous mi xture waSSHESBEX t horougly with

di chl oronet hane. The organic | ayer were conbined. dried over sodiumsulfate
and evaporated to dryness. Purification by flash chromatography el uting
with 20% ethyl acetate in hexane afforded 300 ny (78% of :

20- a- hydr exynet hyl - 3- car bonret hoxy- 5- a- pregn- 3-ene. (Vi)

20- a- ( Hy® oxynet hyl ) - 5- a- pr egn- 3- ene- 3-carboxylic acid 45
20-a-(FNdroxynethyI)-3-carbonetgﬁxy-5-a-pregn-S-ene (300 ng, 0.802 mmol)
was dissolved In THF (15 m) an® net hanol (15 m ). Lithium hydroxide (8 m
of a 1 N aqueous solution) was pdded and the reaction mxture was stirred

owernightéThe reaction _a | s then diluted with water and evaporat ed
t o~renovE excess hath%pnl and The ag Jd on was acidified with
5% hydrochl ori c agid Rngl waspedwsaleral t Ty Trar®. The

€d, washed wi t hPPFITE® sodi um sul fat e,
3 bss, Recrystallization fromethyl acetate and
hgﬁgne apd or deges oy ) of the desired acid;

20%a- (hydr ox9net hyT) - 5- &- pr egn- 3- ene- 3-carboxylic acid, mp. [err]. 37

EP 0 289 327 Bl EXAMPLE 2 :

N, N-Dl | sopr pyl - 5-a- andr ggt - 3- ene- 176- car boxam de- 3-carboxylic acid 5
(1)178- (Hydroxymet hyl ) - andr ost - 4- ene- 3-ol Approximately 750 ml of dry THF
was addee# to a 3-neck round bottom flask equi pped with a condenser, argon
bubbl er and machanical stirrer. The flask was cooled to [err] and |ithium
al umi num hydride (LAH) (11.39 g. 0.3gMbl) was slowy added. After all of
the LAH was added, the flask was @ fed to room tenperat ur A 10

sol ution of nethyl androst04@ehe™s 76- car bogsghigzeperbenzaic acid
600 m of° THF was very sl g

organi c | ayers €
and evapo- 50

he LAH [err], After the additino
of. the steroid, the rged] s Slowy warned to reflux. After 2
how/ the excess LAH was d d with 11.4 m water, 11.4 m 15% sodi um
hydr oxi de ( NaOH) 2 28} 28 ni The suits were renoved by flitration and
washed wi,t h appr °¢-' Vo ter of warm THF. Concentration of the
conbi ned organi c SBMutions afforded 63 g (94% of
17B—(hydroxynethy|)-and§ t4-ene-3-0l as mxture 15 of a and B i ncanera
(i) 3-Oxo-17B- (hydroxynet hyl)-4-androstene A sol ution of
176- ( hydr oxyrnet hy) - andr ost - 4-ene-3-ol (27 g, 0.089 nol) in 1200 m
trrchl or@ret hane was 20 treated with activated manganase di oxide (66 g).
After 3 hours the m xture was filter?g. Concentration af forded

R

€ n Elgas), cicy
2) ®
®
3.
| &5 (e
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26 g (96% of 3-o0x0-176-(hydroxymethyl)-4-androstene (nmp. [err]). 25

To a solution of 3-o0x0-178-(hydroxynethyl)-4-and 9f

). g*. 17Mhydr.oxynot hy") andr ost ene (1§Pg “ngg nol) In 200 M DWF was added
5.8 9 (0.085 nol) imdazole foll owe § ? b (0.065 nol)
t-butyidinmethylsilyl chloride. The reaction m xture was stirred at room

t enperature under argon, for 2.5 hours. The reaction m xture was then
poured Into 250 mM ice water and washed 3 tines with thyl acetate. The
conbi ned organic |ayers were washed twice with cold 5% hydrochloric acid
and once each with saturated sodi um bi carbonate sol ution and brine. The
organi ¢ ¥l ayer was so dried over _sodi qu te and evaporat ed.

Recrystal litzation from net hanol %%+ PBEANNEdI350) of 3- ox0- 178-

(t-butyl dl methi al yl oxymet hyl ) - 4- androstene as a white crystaliine solid.
(iv) |

176-(t-§ tldl nethylsilyl oxymethyl)-3-(trifluoromnethyl sul fonate)-5-a-androst
- 3-ane Ammonia (300 mM) was double distilled into a 3-neck round
bottom fl ask equi pped with a dry |ce condenser and argon bubble. Li wire,
250 ng (3 eq), was dissolved in th amonia and stirred for 15 mnutes to
ensure dryness. Freshly distill]le® aniline, 0.53 m (0.8 eq), was then
added. 4 solution of 3 9 P of 3-oxo0-178-

(t-butyldl methyl silyl ox ndrostene in 50 mM of dry THF was added

dropwi se to the [err] dd|t| ng%*u5 ﬂ& E added to
aid in solubility~T On m xture S it rs 40
and then quenchejl brene until tRb FRE® aapvEgide T e

vokatiles were s} ofated (to avoi d excess foam ng) by slow
warring, and eventuafly adf 0.5 mmHg for 1.5 hours. The oily residue was
redis- solved in dry TFFiikloo m) and cooled to [err]. A solution of 7.7 ¢
(3 eq) of N-phenyltrifluoronethylsulfoninide in 50 M THF was added, the
flask was tightly seal(gs, and stim’éhovernight at.-[err]. The m xture was
then co®® centrated to dryness, aadich >

hexane. Recrystallization frow
176- (t-butyl di met hl ai | oxYME
| uor onet hyl sul f onet e) -
176- (t-Qutyl dl met hyl gt
To a solution of@ g
17§ (t-butyl di ge

y
D (nlﬁbsﬂaﬁt] (v) Met hyl
-5-a-andr o - 3- ene- 3- car boxyl ate 50

Wit hyl ) - 3- (trlfluoronethylsulfonate) 5-a-an-
drost-3-ene in i DMF anél 10 ml nmet hanol was added 1.5 m (2 eq)
triethylam ne and® 123 ng (0.Y3 eq) of the catalyst bis
(triohenyl phoaphi ne) P& |l adium (Il) acetate. Carbon nonoxi de (CO was
bubbl ed t hrough the soMltion for 5 minutes and the reaction mxture was
then stirred at roomtenperature overnight under 1 atnpos- phere of CO The
évyre was diluted with ethyl acetpd¢e and washed with water until neutral
The organic | ayer was dried o sodi um sul fate and evapor at ed.
Chronat@graphy on silica gel i ccessively with 5% 10% and 20%
ethyl acetate in hexane foll { ¢rystallization from nmet hano
af forded nmet hyl 178- '
(t-butyl di net hyl silyl
327 Bl (vi)_ 3-Carborns

31

5- a- andr ost - 3- car boxyl ate. 38 EP 0 269
v dr ost ene- 178-car boxylic acid Mt hyl '
176- (t- H%ty$kﬁ‘ - WXyt hyl ) - 5- a- andr ost - 3- ene- 3- car boxyl ate (500
nmg), was dissolvedg n 150 nl vhcetone. Jones reagent was added until a red
col or persisted. |sopropanol was then added to quench

(5%
%

Scheme IX cutiines formation of Formula (la) compounds in which Y is chioro or fluoro (Y?) from Scheme
i, formyla (8) compounds. Formula (pp) compounds are prepared by reacting formula (a) compounds with a
sultable keto group protecting agent such as ethylene glycol in the presence of an acid catalyst such as p-to-
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S excess Joners reagent. The acetone was decanted off and the residual
chromum salts were then dissolved in water and washed 3 tinmes wth

di chl orothane. The organic |ayers weggey %@rﬁf@gd and passed through a plug
of floroail and concentrated to gl ve 360 ng (99% of

3-car bonet o EO%@M{ ')' ¢ aC' wit ai;gé’i Wem preferably m-
ane- ooxy |c acl dﬁ&{ aﬂrgx G peyie o

(vii)3- nf,f“
3- Car bonet hQxy=s="

ded I
| iﬁls grepdg , 469 Indfe §6 ﬁgﬁ&%‘;ﬂgﬁlﬁﬁa\“ownygmimoﬁﬂ o%cﬂo::; :
rated(1 mn ?q{f@vﬁ ﬁ_ aﬂlcﬂcﬂreﬁd prd‘ﬂbl);rﬂdﬁzan ettiat thilolved
of 0.6 nl dI w&'ﬁ’.ﬁ ehionea i ghaiiAtetie Rkl NOE, 206216 butyhi-methyl-

. dl gy redbnghp uMrIFoAY Bk

m xture sti rgyfdnefidibwel bip blﬂnﬁil%ﬁiﬂitﬂymardtddﬂdﬁdfoﬂmﬂﬂn}&ﬁpmﬁl'yloliﬂﬂmﬁiﬁ -
15 racted WWWWW W 3dMiule (88) OMPELA N £ sultatyedrgdnitysoNenit/dieféribiy diraisrd
twice W th OndnikieDdiinitiathyiaaing, @ Ci.palicaH, bls (pbehylphosbhich) pattadilon (B)adetits,iandcatbonkhorogide
over sodi um yieidefemie @) rsimpaundio Trrtfreelscidgiaf formula (if) prtioimily @ve prepared by procsssesishawininghe
Wit h 20% et Ippécedingmehamps. Gompoundsnf Formula (e whigly Y jsdrifiugramethy #re prepased Hyrpraceagessuphy |
et her af f or che@xerpiified InExemplefl, - 3- andr ost ene- 176- N, N-di | soBr %pgé car boxam de

(vill) N, Mﬂmt@uﬂem&ﬁb%mﬂsﬁmmwmw eatiy

ad&d 3-C&tb B@?@Wﬁ*?fﬁ”%ﬂqPﬂPF§ FUE??EQPQ;@E 1??6
0.7 mmo) and 3 éﬂm e Bhort U T MOV FEFEHTS YY) s
sol ution and’mf "éﬁ’g!ﬁ%‘ '?WQ X8Te'e &"nixt- ure was then
concentrated to dryness and diluted with water. The aqueous | ayer was
{nsed w,th ethyl acetate 25 and aci dfl ed. The enui si on was washed
seéveral f{inmes with dichloronmethane. The organic |ayer was dried over sodium
sul fate and evaporated. The product was recrystallized by dissolving In
ethyl ether, adding ethyl acetate and cincentrating to afford

N, N- di i spropyl - 5- a- andr ost - 3- ene- 178- car boxam de- 3- carboxylic acid, mp.
159- 30 2EXAMPLE 3

NN- Di | sopropyl - andr ost - 3, 5-dl ene- 178- car boxam de- 3- carboxylic acid (i)
Andr ost - 4- ene- 3- one- 176- car boxyl i c acid Merhyl

andr ost - 4- ene- 3- one- 176- car boxylic(20 g, 60 mmvl) was dissolved In 700 m
of a 20: 1 solution of nethanol : water and potassi um hydroxide (7 g) was
added andethe solution was refluxed under argon for 24 hours. The reaction
mixture was then acidified with 5% hydrochloric acid and 250 ml wat erwas
added. After aging for 1 hour, the mxture was filtered and dried to yield
18 g (94% of androst-4-ene-3-one-176-carboxylic 40 acid as a white
crystalline solid. (ii) Androst-4-ene-3-one-176-N, N-dil sopropyl carboxam de
A soluti 8h of endrost-4-ene-3-one-176-carboxylic acid (18 g, 0.06 nol) in

350 mM of toluene was azeotropl- 45 cally dried untill approximtely 100
m dlgtlllae was col |l ected. The solution was then cooled to [err]. Pyridine
( T , 0.08 nmol) was added, followed by slow addition of a solution of

yI chjorde (7.2 ni, 0.08'n0|) in 10 mM of toluene. The reaction m xture
mas stirred at roomtenperature (under argon) for 2 hours, and then cool ed
to [err] . A solution of diisopropylamne (89 m,0.6 nol)in 40m tol uene
was added dropw se such that the tem perature did not exceed [err]. The
reaction m xture was stirred for 1 hour and then quenched with 300 ml Ice
wat er. Thas | ayers were separated and the aqueous | ayer was extracted 4 tines
with ethyl acetate (800 ml). The organic |layers were conbined and washed
Wi th 5% hydrochloric acid and brine. The organic |ayer was then dried over
sodi um sul fate and concentrated to dryness. Recrystallization by
dissolving in 10 mM toluene and addi ng 200 mM hexane afforded 16 5 g (69%
of andro§? 4- ene- 3-one-178-N, N-di | | sopr opyl car boxam de



(i1 i ) '

176- (N, N-Di | sopropyl car boxam de) 3-(trifluoronethylsul fonate)-androst-3,5-d
i ene Androst - 4-ene- 3-one-178- N, Nd'*}’%ﬁé%’% f£ar boxam de(5g, 12. 5 nmol ) was

di ssolved into 50 m of 39 EP O 1 net hyl ene chl ori de.

2,6-Di -t-butyl-nmethyl pyridine (3.08 g, 17.0 nmol) was then added to the
steroid solution and stirred at rogg teneprature for 15 minutes.
Trifluoronet hene sul fonic anhygajde (3.5geEnEOxmol ) was added to the

chl ori de and flitered. The organic

n ; ochlorlc acid, saturated 5 sodi um
as then dried over sodium sul fate and

g purified by chromatography on sllice gel

X ate In hexane to yield 4 g (61% of

then diluted with 50 mn
| ayer wAs washed t i« iR
bi carbonate, and br
evapor ated. The t [N
eluting with 20%g
178- (N, - di i sop- (i
ropyl car boxam de) - 3- (trlfl uof orret hyl sul fonst e) - andr ost - 3, 5-di ene. (iV)
3- Car boret hoxy- andr ost - 3, 5-df ene-178- N, N-di i sopr opyl car boxam de To a
sol ution of (a) phosphorous tribromide or
178- (N, N-dI | sopropyl car boxanjde) - 3- (t“flg:ig ﬁth I quonate) androst-3, 5-d
h.e(4,sg, 7.5 mol) In 60 of a 1.1 t hanol rlDl\/Fvvas
added bi s (triphenyl phosphi ne) pal Kbdi epticbalassep(s) Fax and a | arge
excess (20 m) of trithylam ne. CarbonjpRaedotdsetad dngobl ed through the
solution for 5 mnutes and the reaction was stirred at [err] overnight
under 1 atnosphere of CO The mxture was then 15 diluted with ethyl
acet at e2and washed with water n{ neutral pH. The organic |ayer was dried
over sodiumsul- fate and evgpoRated to a brown oil. Purification by
chromat ography on silica geh gBUti ng with 20% et hyl acetate in hexane ,
followed by recrystall.igz$ » 3ym et hyl ether and hexane afforded 2.1 g
(64% of 3-carbonet hox¥- Q 3, 5-di ane-176- N, N-di i sopropyl car boxani de,
mp. [e®Pr]. 20 (y opr opyl - andr ost,-)S, 5

\
@@ boxylic acid (%3

di ene-178- car boxakg
3- Car bonret hoxy- g -3v5-di ene-178-N, N-di i sopropyl carboxam de (1.4 g, 3. 17

mol ) and 1g§f [err] were added f 10: 1 solution of

met hanol,-wat er and refl uxed unpder éﬁggﬁ‘y&ﬁqﬁ rs. The m xture was then
concentrated to dryness and difl ut.e@)wiCairbomt @ioxiide aqueous | ayer was
ringed with ethyl acetate and|25 a3cindijfg €d. The enul sion was washed
several tinmes wth dichloronetfthane. "The organic | ayer was dried over sodium
sul fate and evaporated. The prjoduct was recrystallized by dissolving in

et hyl es#sher, adding ethyl acettate and concentration to afford

N, N- di i sopropyl - andr ost - 3, 5- dijene- 176- car boxam de- 3-carboxylic acid (m p.
230- [err]). 30 EXAMPLE 4 or

176- (N, N-Di i sopr opyl car boxam de) - 4- f | uor o- 5- a- andr ost - 3- ene- 3- car boxyl i c

Acid¥ (1) 3-Oxo-176(hydroxymet hyl ) - 5- a- androst ane 35 Anmmonia (500 m) was
distill®d into a 3-neck rounddottom f | ask equi pped with a dry ice condenser
and argon bubbler. U wire(3 g)| was T&iethxiamine + s iphanylohosphinered for
15 m nutes to ensure dryness. sobgmtgdsmnpf(ﬁ-)omtate, alkoH,

176- ( hydr oxynet hy) - 4- andr ost ane %ared as described In Ex e 2 (1i),
37.5 g, 0. 123 nol) C,

° (iii)

Schame X shows a preferved synthetic method for preparing Formula {la) compounds having double bonds

85 8t CoCq and Cy-Cy. The starting materials are the formula (a) 4-ene-3-one compounds from Scheme I. X' is
bromo, chigre, fluerp, er iade. According to Scheme X, formula (f) compounds are treated with a carboxylic acid
halide sych as aostyl chioride, acetyl bromide, oxalyl chioride, or preferably, oxalyl bromide to yield formula (ii)
compounds. Alternately, formula (if) compounds are prepared by treating formula (i) compounds with a phos-
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in 625 m THF and t-butyl alcohol (6.25 m, 0.8 eq) was added dropwi se to
the [err] solution. The reaction 40 was stirred at [err] for 2 hours and
quenched Wi th isoprene until the bl ugeg¢assm2rgisappeared. The resulting
enol ate was then quenched w th anmmonium chlori de and t he amoni a was

alloved to eyaporate. Acetone . ht¥chiofidd df
The acetone % 0 &?ﬁ%ﬁ;&ﬁ%@ thﬂ %“Mﬁ o

24.7 g (79% Dysig SR Diastares kitm td drgafic chemists,
conpound then 13 abiY h&ldéi)énd 6N 18 Garbckamides.
Sdnfpoghdé Orisatidted i Cy-C, and Cy-Cy, then are prepared by

3- 0x0- 178; (hy ;

i butyI§ VAT Y ﬁﬂdf@WleﬁWﬁfubﬂdgéo&tp&ndﬁ%ﬂomd
(iii) 3-Oxo- imw;dmﬁepmﬁprbmreWMm or, preferably, carbon
3- 0x0-5-a-an ﬁm'ﬂyi@ -t fmcis (INccompiudids/ans prepanguidy cddingi spatissiumccatalyét] réfenably

and an excesgigikahyvishaitiaiib pelidion (1)kaatits inthe prasarse ofal tasd. pldferabiyddiathylsmine anda Gz elcabals

stirred fmor wymmmwmmm@oaymnﬁwxw atiles were then renoved
(0.5 mHg for DEghaTIeATptien Q!Mﬂ')r@@ﬂ%?%@l@ﬂcﬂ fangf-arp 2!5""?9?‘) Schege| Xdg|

e a“:;'ﬁ::mm‘::‘;’m% St RO S ey e o

t !

soueous N upm@. Tron mpﬁé"’éﬁ“%ﬁ'm

P t’F n ‘t P ”; viake ‘ (y

M rexane. o1 oubeea °°éﬁ° iy
izw """" i

ropyl caar boxgt t attheyca nvortcdbyknownproced res

3-Oxo-5-a- angf 5 n the Sitrdiid pibe & For
0X0- o- -an ',,- 0 vortedtoth di id
3-&9)(0 5- a an Q b V- ) \H ‘WH“‘I“R" Gﬂl’ yﬂcacldarecon aﬂsh\%lzomspon ng():)m r
100 M et hyl JSeal skt GHIERS m&eaﬁiﬁalwaﬁmmamsda(&pﬁmn&d&ﬁolmml) and
the reaction™m ISﬁHJﬁﬂlﬂtﬁshﬁHftﬁeooﬁpoun&Eh&hilMﬁﬁohmmme@mws
t hen washed g teGufkth QIUAG brincaeratelyisBdng ayeiniddriinafyanid lddsdr thy bresence of

acetate sgl - ,gmﬁnﬂﬁakﬁﬁbwntﬂ\{ﬁ For example, TRk bube ididactadwith anlidarganicidy ofganipanid
peroxi de (6 I anGiguitus miise kehNsnsith sbehanbl aith Jsolatibd @ithe st tiylvemoving dei solventioxinen
stirred was efuetusinaiiss soivirtwisitaadoid ssdublsdiereir; euch asethytsither orchiorbfoim, with the figsired
evapor at ed t esliCgspareting direllyr or isolatat by remigyingcthe snmtogremplhy obihe orid F@&iog aqlts whigh am g

Wi th 20% et hindudetidd Grisdnvention mm:ateemmmma- te, B@thgnepuligpate, ethanesulfonate, ben-
3- 0x0- 5- asean denosuforstectatrate, Pirale, hytroith ‘arﬁhmhlﬁaﬂld nllmbsalh Phatmaceuh-
(V) 3- Oxo- 5- aqmammgm mgthmw ’%

3- o-5- a- anmmmﬂm-wmw F'E?fr"ﬁ d 3
was di ssol ve*emglesaiciym. sodium. ondp °' A f?’gﬂ' 238
hydr ogen ger& buytyismine, (l t’afa:&oo? ﬁ]om“g&r_

hydr oxi de¥( 0. 1‘;‘%}; | p"gy i ??J‘“’?‘ﬂ"‘z ano was
renoved and S8 ntinued at roomtenperaure f or 1 hour The J

reaction mxture was then poured into | ce wat er and, washed twice with s
di ¢hl oromat hane . The organic | ayers were conbi ned Bnd washed wth water and /

bride ; dgj ed over sodiumsulfate and evapor g Ituration in acetone
afforded 4.0 g (83.7% of the desired epqQxei f -
5-a-androst ane- 1, 2- a- epoxi de- 178- N, N- poxam de. (Vi)
3- Ox0-4-fluoro-5-a-androst-1 Glhe- 1784D propylcar box®my de

45 Cl"z—ps -0

B Y
0
i which :
50 The A, B, C, and D ring double bonds, X, Y, Z, R2 and R are as defined in Formula (ia

R* a3 defined in formula (la) or moieties convertible into a group R®.
Aleo prapered in synthesizing the presently invented formula (la) compounds were
the formula (V1) :
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3- Oxo0- 5- a- andr ost ane- 1, 2- a- epoxi de- 178- N, N di i sopropyl carboxanide (1.7 g, 4
mol ) was dissolved In 25 M THF and cooled to [err]. Pyridiniumpoly
(hydrogen fluoride) (10 m) was sl O%é&&’f%? 4t 0 the solution 26 under
argon). The reaction m xture was wa err] stirred 30 mnutes then
warnmed to roomtenperature and stirred for 15 nunutes. The reaction m xture
was poured into lce water and washed with et‘pyl acetate. The organic |ayer
was washed with water, 5% sodi um bi car borlnat3 solution and brine; dried over
sodi un sul fate and evaporated. Puribig&t™ga~Ry chronmatography on silica gel
eluting with 20% ethyl acetate in Bexa ed 750 ng (44% of the desired
3- oxo- 4-% | uor 0- 5- a- andr ost - 1- engg, H opr opyl OF‘;Igoxam' de. 30 (vil)
178- (N, N-Di i sopropyl car boxam d ,)--\3 11 uor onet hyl sul f'donat e€) - 4-f | uor o- 5- a-
androst-1 ,3-diene A solution jof_Ji bis (trinmethyislyl) amde (4.2
nmol, 2.2 eq) In 2 m THF ylas” Coet' [err]. A solution of

3-oxo-4-f1 uoro-a-androst-1-ene-1Y8;M N-di i sopropyl carboxam de (800 ng, 1.9
mmol) In 10 M THF was 35 adde¥ "anHl the reaction mxture was stirred for
1 hour. A solution of N-phenyltrifluoronmethanesuiflonimde (857 ng, 2.4
mol) is 8 gFhdik bel) B8 AZS! 4o DAY ddiBie bEHAK, IX| BIZ, R 8kl RIQreAis defbd h fontkuis (a)
1.5 hours adnd[Redis the sahtbtes IRE adehinuia fd¥ Torhuld (fa) ErRoldtiBEwhidh\cariny chdraically condertst inexR*and
chkonat qgr aphgsketid Faimvialia) combouadisidhibh sterald Ba-rédittamiaktivity, theychave therepsittic utlityirirest-
Tri t ur at i Oning Slasasdpandecmditiong whirbie dessambastin DINT adtifity prddete 4@(iosigd haapyutip¢ffecthBuch
desi red pr odiseases addid@ndiiohs Islutie iasne vuiganiy. seborrhen tamalel bifsutismy progtate digsaengsuch s benign
sul f onat e) - presiatio bypesiraphy. and oiale atier baidneas. Theotency of spvers! rompounds of the invention was tes-

3- Car bor net Wéfey pelangy i dnhibitisg buman glereldiS-arreducigpeyaing tissye FEMbyperPlasis human ROHAS.IA v
demThe t#t | dstermininpeatencyn inhisitiog fhe buman exryneithedoliown rg was emplpyed;,
substituting Frgemsnpesisiaswersiiavedand minged into small pieces (5 mm?). The tissiie was homogenized

i - ) mM potessiu hos 16.5, soRtainir roge, 4 mM dithiathreitol,
Egiam de)zof)’;smﬁw ’fgmﬁ Brigkes qemm (s‘i'ﬁbr?u? mm;%i@mﬁm% ToD St lon wee

310 5 mindias.with i Co d h k
T e o it T o anorPeotos i irpary el e doupy OO0
3- Car bonet hg, Pre vege -7-.1;.‘,-.-.: e "k?ﬁ%;%’fg':&igg& .100055,9%0&2%% an%id
e (120 ny, {) 46 Besla Viivineb bF the bufferdedttined Bove arnd reGeRiridhed@i140/008k §liThe RGEHg balietlnd
hexane was QuOdndetR 36 Mk gk bhiospbte buffef PATBIDELRaMInG Y% gui[}&rdm i Bfthiofheeitbipghd UM
on carbog. &g\ RADRH raitiSligtdsolufion i BioRd k180t al yst and

concentrat ed Tagomapfk '. ohiaFhnd T8 to 55 MKWl Na® EAJiand i, BbasioMAKN éianele d
S5\ (469 aﬂfvﬁm lofifle gheh T _
4- 11 uor 0- 5- Read HYSAVANDSRISS Vac/ To dilotNulsh was egijed Puffer; 20/ 6Pa MMNADPHand ar eliquot of pi5&
(X) tatic particulate solution to a final volume of 1,0 mi of 50 mM sodium citrate, pH 5.0. After incubating the solution
178- (N, NsDi bts371G o120l to 30 ininytasihel mjpetidn vl muephed by-temalidibontof 8 mbethyl Scetate 4nd 026 ol
Aci d The ti shchotiestgetarens divpdroipsicaisrone dndrostanediolmgd and tecas 2arflars.The orgpnic layer
subst i t ut i ngesenousd raastind tept tubefand eyaporated to dryness in a Speed Vac. The residue was dissolved in
5- a- andr ost 20to 80ud chigrefarvh Wp@WpMnQMagﬁaa@ x 2Qygm prechannelled silica gel TLC plate (Si ?50F- _
3- Gerf borret hBAyBaker Shemichl)and deyeleped twiceowit asetene W 1.9).Ape “d'%mlﬁ"gg&"ﬁq?"sl
car boxant?de badspf\ihe subsirate and the praducts was Jeterminec: with a ?CAN lm;glng ScTnnle::d :::‘n;’ :i;;
; Ryreant ) diojabe Vi culated,
(2]9 ; gbf l;Y ? |r_|§/) ngm % @%%ﬁf&ﬁmﬁwm%&l 12% of the substrate
The um)IMIIy oblained data was computer fitted to a linear function by plotting the reciprocal of the
&  enzyme sclivity (1/velesity) against the variable inhibitor concentration (Dixon, M. (1953), Biochem. J., 55, 170).
Assuming thgt the steraidal inhibltor is a competitive inhibitor against testosterone, a value for the inhibition
conatant (i) can be caiculated from equation 1:

K = (BIA)(S/Kn + 1) Equation 1

wheve B is the interoapt on the 1/valocity axis, A is the slope of the line, S is the concentration of substrate
(testosierone) used in the experiment, and Ky, is the Micheelis-Menton constant of the subsirate (testosterone)
determingd in & saparate experiment to be 4.5 pM.
Tahis § displays the results of the above testing and shows that the tested compounds of the invention
&  gre potent inhibitore of human steroid S-a-reductase.
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The' title compound was prepared according to Exanple 4 (i) by substituting
20- a- (hydr oxynet hyl ) - pregn- 10 4-one- 3- one for

3- 0x0-176- (hydr oxymet hyl ) - 4- andr ost age, ,ehl38y 4 t | € conpound was prepared
according to Exanple 4 (iv) by substi tu%a ng 20-a- (hydroxynethyi)-5-a- 15

pregnane- 3-one for 3-0x0-5-a-androstane-176-N, N.diisopropyl carboxam de.
an-3-one The title

(ii1) 20-a- (Hydroxyrrethyl) 1 2- a- epOXI de-
conpound was prepar ed Bgeis s A NUmd
20- a- (hydr oxynet hyl ) - preg ’. S o0 igé

3- 0x0- 5- a- androst - 1- ene- 176- NN—dIISpI’ e zrr de.

(iv)20- a‘(l—lydroww-4 fl uor o- 5- a- pregn- 1 ene- 3-one The tltll’qﬂbound
was prepared according to E,)gamlle 4 (vi) by substituting

20- a- (hydroxynet hyl) -1, 2- 27}

a- epoxi de- 5-a- pr egnane-
yl carboxggn de. (v) T
20-a- (t-Butyl di mete -okymat hyl ) - 4- f | uor oa- 5- a- pr egn- 1- ene- 3- one The
title conpound was Brepared according to Exanple 1 (ii) by substituting

20- a- (hydr oxymet hyl ) -4-fl uo- 30 no- 5- a- pr egn- 1- ane- 3-one for

20- a- (hydroxymet hyl ) - pregn- 4- ene- 3-one. (vi)

20ka+ (t- Betyl di met hl si | yPOx et hyl ) - 4-fl uoro-3-(trifluoronethyl sul fonate) 5
-a- pregn-1, 3-di ene The tigdle &onpound was prepared according to Exq,g%e
(vii) by substituti a-Xt - butyl di met hyl - 35

sl 1yl oxynet hyl ) - 4- -5-a-pregn-1-ene-3-one for

3- 0x04- f | uor 0- 573 BwdesSt - 1- ene- 178- N, N-di i sopropyl car- (vii)

3-\Car bonme®hoxy- 20t a*(t - bul yI dl met hyl si | yl oxynet hyl ) -4-fl uoro-5-a-pregn-1, 3-
di ne 40 The title conmpound was prepared according to Exanple 4 (viii)
by substituting 20-a-(t-butyidinethyl-

si | yoxynet hyl) - 4- fl uor o 3- (_trl uor orret hyl sul f onat e) - 5- a- pregn- 1, 3di ene for
178- (N, N—d| i sopropyl car.'

boxani de)®3- (trifl uor OggH T"IYI"%UI f onat e) - 4-f | uor o- 5- a- andr ost - 1, 3- di end0
(viii)

3- Car bonet hxy- 20- @ﬁ‘o yl dl net hyi sl | yl oxymnet hyl ) - 4-f | uor o- 5- a- pr egn- 3- ene
The title conpBynt®es prepared according to Exanple 4 (ix) by substituting
3-car borre;,,hoxy 20-a* (t-

but yl di net hyl sl |yl oxymet hyl ) -4-fl uoro-5-a-pregn-1, 3-dienen for

3- ¢arbonet hoxy- 4-fl uoro- 5-a-androst-1, 3- diene-176

N, N-di i spropyl car boxam de. (i X) _

3- Car bonet hoxy- 20- a- (hydroxyrret hyl )-4-fl uoro-5-a-pregn-3-ene To a

sol ution &f Y""

3- car bonet hoxy- 20- a- o Iﬂ di et hsi | yl oxyrret hyl ) - 4-fl uoro- 5- a- pregn- 8- ene
(610 ngy, 1.2 mol l.ghetF 20 M was added 2.4 nmol tetrabutyl ammoni um
flyoride and the 'ﬁ'& fon mxture was stirred at [err] for 3.5 hours under
ar . The react¥on nixture was then poured into ether and washed with
water 55 % and brine; dried over sodium sul fate and evapor at ed.

Chr omat ogr aphy on silica gel eluting with 15% ethyl ace- tats in hexane

yi el ded 200 nmg (43% of the desired

3- car bonet hoxy- 20- a- (hydrox!y.qzshyl) 4-fluoro-5-a-pregn- 3-ene, mp.[err].
42 EP Q. 289 327 Bl (x)

', 2- a- epoxi de- 5- a- andr ost ene- 176- N, N-(s'o'osopr op

o
7

A eé a- pregn- 3-ene-3-carboxyllc acid Ti shps! €
corrpound(m p. [err] _‘t anol : acetone) was prepared according to

Exanple 1 (vi)

52
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by substituting 3-carbonet hoxy-20-a-( hydr oynet hyl ) -4-fl uor o-5-a-pregn- 3-ene '
for 20-a- (hydroxynethyl)-3- 5 EXAMPLE 6

20- a- ( Hydr oxynet hyl ) - A- nor - 5- a- Predgsds ygicarboxylic acid 10

20- a- (Hydr oynet hyl ) - 5- a- pr egnane- 3- one ?dgﬁ 24.1 mmol ) was suspended In
160 mM of 95% acetic acid, treated with thallrc acetate sesqul hydrate (30.4
g, 74.5 mmol), and warnmed to p[errZabl@iBE Conrtinuedk reaction 15 mixture
was cool ed and poured Into ice water. The precipitate was filtered,

redi ssol ved I%ﬁcet ate, washed with water and brine ; dried over

sodi um sul f at porated. The resulting oil was dissolve 1&@8& hanol ,
treated With aqueous  KQH 8 gin50 mM water), warned to [err] for 40

m nutes and then cool ed }t olf oom tem perature and allowed to StIE 18 hours.
The reaction mixturg Lhéh diluted with water and washed with?&t hyl
acetate. The aqucedd tfon was soldified with concentrated hydrochloric
aci d ang, washegd_ K¢ times with 20 ethyl acetate. The organic |ayers
wer e conbi ned, hed with water and brine ; dried over sodiumsulfate and
evapor at ed. Recrystal lization from nmethanol and acetone afforded 4.9 g(68%
of 20-a- (hydroxynet hyl)-A-nor- (I11)20-a-(Hydroxynethyl)-2-a-carbonet hoxy 25
20- a- (Hydr onet hy) - A- nor - 5- a- pregnan- 2- a- carboxylic acid (4.9 , 13.5 mmol)
vva‘s_/suspended In 200 m"‘df‘e't_byl ether and treated with approxi nat 86y wth
@l.dlqazonet hane in an ethereal solution and the
reaction mxture ye@fdsfred for 6 hours. The excess di azomet hane and

et herwas renmovedt=®vacuo and recrystallization fromnethanol afford 3.6 g
(72% of 20-a-(h¥y droxyrret hyl ) - 2- a- car borret hoxy- A- nor - 5- a- pregnane. 30 (iii)
2-\ Car Bomet hoxy- 20- a- (t - but wediset hyl si | yl oxymet hyl ) - A- nor - 5- a- pr egnane
The title conmpound was pr eparsg ording to Exanple 1 (ii) by substituting
20- a- (hydroxynet hyl ) - 2- a- Eaid t hoxy- A- nor - 5- a- pregnane for

20- a- ( hydr oxynet hyl ) - pr e%gone- 3-one. 35 (iv) 2200

2- Car bonet hoxy- 20- a- & rrret hyl si | yl oxynet hyl ) - A-nor - 5-a- A-nor-5-a-preg
n- 2- one 22- a- Car bonet h@xy-20- a- (t - butyl dl et hyl oxynet hyl') - A-nor - 5- a- pr egnane
(960 nmg, 2 mml) was dis- solved in 30 mM THF and cooled to [err], Lithium
| sopropyl cycl ohexyl sm de (5 r’d" a 0.72 Msolution) was 40 added and t he
solution was stirred for 30 eg Les at [err], warmed to roomtenperature
and stirged an additional Jlghour. The reaction mxture was again gpoled to
[err]; a solution of phgg enyI bromde (960 M, 4 nmmol) in 6 mM THF was
added and stirred fq J{ﬁfjl The reaction mxture was then warmed to
roomtenperature and 8tlrred 1 hour poured into cold saturated [err] and
washed with ethyl acetate. The organic |ayers were conbined and washed with
col d 5%skydrochl oric acid. SS‘ﬁd‘i um bi carbonate sol ution, water and 45
brine. The ethyl acetate sglg#ior®™was then cooled to [err] and hy@rogen
peroxide (1 m of a 30% -“,:@0 was added. The reaction m xture was then
stirred at roomte r-‘ﬂll& or 2 hours, diluted with water and washed with
satwf ast ed [err], dilfite Odiumsulfite and brine, dried over sodiumsulfate
and evapor at ed. Purification by, chy omat ography on silica gel eluting with
3% et hyl acetate in hexane fol% s by recrystalization from net hanol

afforded 680 ng (72% of ﬂ‘" fe xture of |soners:

2- car borret hoxy- 20- a- ( ty AL ;?5“ et hyl -
& ’ ’
50
56
62

85
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50 silyloxynethyl)-A-nor-5-a-pregn-1-ene and the desired |soner

2- car bonet hoxy- 20-a- (t-butyl dl met hyl - silyl oxnmet hyl ) - A- nor - 5- a- pregn- 2- ene.

The isonmers were separated to yield 8@, g4t he desired title (v)

20- a- (Hydr oxymet hyl ) - 2- car bonet hoxy- A- nor - 5- a- pregn-2-ene 55 The title

conpound was prepared according to Exanple 1 (v) by substituting

2- car bonet hoxy2)-a-(t-butyl - di { Sl y4 0 I - nor - 5- a- pregn- 2- ene

for 20-a-(t-butyldl nethylsilyl o>r<mf : ¢ isﬁgﬁgyn%%%g\xy-& a- pregn-3-ene.

43 EP 0 289 327 Bl ' .

20- a- ( Hydg oxymet Wrﬁ- a- pregn- 1- ene- 2- car boxylic acid gh aMht!l e

conpound %m p. [e om net hanol ) was prepared according to le 1

(vi) by replacing 20-a-(hydroxynet hyl) - 2-car bonet hoxy- A- nor - 5- a- pregn- 2- ene

for 20-a- (hydoxymet hyl) - 3- ¢&ntfenet hoxy- 5- EXAMPLE 7 '

176- N, N- Di i sopr opyl car box d&<%- a- andr ost - 1, 3-di ene- 3-carboxylic acid (1)
TN @) - 3- (trifl uoronet hyl sul fonat e)-5-a-androst-1

,3-diene The title rd was prepared according to Exarrplle1 4 (vii) by

substituting 3- ox&Ng=™ drost-1-ene- 178-N, Ni | sopropyl car boxamni de for

3- 0x0- 4-fl uoro-5-a-&ndrost - 1-.ge-3178- N, N- di i opr opyl car boxam de. (ii)

S d'l-,é’ne- 178-, N-di i sopropyl car boxgpi de The

tide compound (mp. [e s prepared according to Exanple 1 (iv) by

substituting 178N, N- dei ;opyl car boxam de) - 5- a- andr ost - 1, 3-di ene for

20- a- (t-butyidi met hyl - 20 N o

silyloxynmthyl)-3-(trifluoronetf f onat e) - 5- a- pregn-3-ene. B%ii)

178- N, N- Di | sopyl car boxam de

N - am-ir ost-1, 3-di ene-3-carboxylic acid The
tidre coffound (mp. [erfTY & prepared according to Exanple 2 (vIll) by
substituting 3-car- 26 ¥ ¥

bonet hoxy- 5- a- andr ost - 1', 3™di ene- 17@& N, N-di i sopr opy! car boxani de for

3- car bonet hoxy- 5- a- andr ost - 3-enggs @A 78- N, N-di i sopr opyl car boxam de. EXAVPLE 8

The titlggconpound is prepaged @¢cyrding to Exanple 1 (ii thramgh vi) by

substituting 19- nor-teso 3 -

bz ,o,?,e.., 35 EXAMPLE 9 (1)
N

8 )- car boxylic acid 40 To a sol ution

mEMo0Xy- 5- a- pregn- 3-ene, prefred as in
Exanpl e l» (374 ng. 1.0 mmol (8 5o m")’/a

PVE SRS cetone i s added Jones reagent
dropwi se until a red col as !j) ts. |Isopropanol is then added to Quench
t he_excess oxi dant. The sol

it orL_,i s decant ed fr the gummy chrom um sal ts,
concentrated, and partioned between dich _g.&ne and water. The salts
are dissolved In water and extract_eed '
35 - '

. -

110
. Certain compoungds of the invention aiso were tested for their in vivo potency in inhibiting steroid 5-a-reduc-
, &.; . tage gctivity. Male Charles River CD rats, 48 days old, weighing approximately 200 gm were administered 10

40  mg/kg of N.N«dilsepropyl-androst-3,5-diene-17p-carboxamide-3-carboxylic acid dissolved in propylene glycol
and dilyted in norwgl saline. Fallowing compound administration the animals were sacrificed, the ventral pros-
tates ware excised, and DHT lovels were maasured by the following procedure.

Rrosipte tiasue was exclsed, rimmed, weighed, minced and washed with phosphate buffer, The tissue then
was homoganized in phosphate buffer gnd extracted by addition of ethyl acetate and mixing on an orbital mixer

45 forforty-fiug minutes. The ethyl acetste was evaporated, the residue was reconstituted in ethanol, and was cen-

- ifuge Miared using 0.45 uM fiiter paper. The components then were separated using reverse-phase HPLC
callacting the DiMT fraction, The fraction was reduced to dryness and reconstituted In standard DHT assay buffer
suaiighle fiom Amasgham. DMT levels then were measured using standard techniques such as radicimmunoas-
saY.

50 n the compound-traated rats, prostatic DHT levels were decreased forty percent relative to vehicle-treated
conisols faty hoyms afier compound administration. The decreased DHT levels were maintained for greater than
sight houss after agminiatration, and had returned to control levels twenty-four hours after treatment. A single
0 mg/kg gope of the mathyl ester of the above compound decreased prostatic DHT levels forty-sight percent
selgtivs to vahicia«dsastad conirols after eix hours. Thus, even though this compound does not inhibit steroid -

& Swsaductasa in vitre, In vivo administration of this compound produces significant enzyme inhibition.

NN mmpﬁﬁan'd_rds't-a_.s-dicne-17§—carboxamide-3-carboxylic acid also was tested for its effects on
prostatic growth. Twice dally arst administration for fourteen days of 0.5 to 50 mg/kg of this compound to immat-
ure rals produced s doss-dapandent decrease in prostatic growth. Prostrate weights from animals in the

35
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45 dichl oromet hane. The conbi ned organic | ayers are then washed with
brine, dried over sodiumsulfate, and con- centrated to yield

3- car bonet hoxy- 5- a- pregn-3-ene-(20?,,;2?},)(5517r gpxylic acid. The title conmpound
I's prepared according to Exanple 1 by substituting

3- car bonet hoxy- 5- a- pregn 3- ene- 20R) 20 car boxgll [ c aC| d for
20- a-(hydrMP/FPE'gH ' GIird-one E +19

A P _| B In. v O
N, N- Di i sopr,op¥3": - HE u b egaging ;ggm ' "m
o :‘ H‘ » | %&%&I d g P%P ygg ﬂ%l&gfhﬁ:ed to
105 wiare Giv: 090G O ! fate uoete dlkydsrom?omwne Ievela

pae

title conp

substituti

prepar ed a e AN
0 289 327 E""TP‘*S‘

5-a- 3- Ene-
3- Car bonet

M &pﬁgéeg tc( ip}:roximatoly ﬁ;b&' percent of ::::; a;o asl::

3- car boget igesmient- loVeldvive iable/ w &lﬁut%er\diwﬁfh@ 1 I's
suspended i N Akditidelaly, ' wekd Yivei (R cBifsbud & 41574h, ¥4, mo%ﬁg mceetuy@amowuﬁh& @tdele
for 2 hour mnemmmm&au ridution IrEveh e ProgteTmeiGHl, V@ htral prostatwoighR Wae Yinedy
resi due of percsantdd il ROKing/Ry dosdias! d sixt-& Perdefof Gehtrbl AKDI6 00\drid!50 EhG/kg dose level.
(1) 3- Car bgemingl augicisbweiyhd Wfeaiiniicanty redutetCet Gibtrdatnentigleby de 15 A sol ution of
3-\car bomet hoxthe bempoond e iaimifa (Rnsre hdporaisdictx sinvdniant ddeagé M sath as tapdules mbiptsi N
10 ml tet - oripjagatiegiapamiions Solid or liquizibhevmabeulidat dairermnatereimpioyed. Soid samersrichudenstarch,
hydri de (2%tesscaiduntasifete tifhydeate, feas albe, susrose; tric, Griatin.tagen fectingacacid, magnealum eleerste,
wor kup, 3- c andeieade aeidc Wagd oananingiusie spup: peangtrd. obiverdilseliiedend yater. Similarly) the carrier or
5 a- 3- Andr @linentmey includemay proiengadeslesne mptedal 3uches glypery| manosiesyale o glycprytdistearate; alone
oun# | ywwemmmﬂlg camjerivarion widaly but, Rjeferably. wi be frame ahout 25 mgdo about 1 g
3 car bomet Repdpesge yeit, Whens iquid gerrerds uped; the praperation willihe indhe fggm of a syrup, elixir, emulsion,
3- car bmet h %mmgnlgwww heh gwraaww@aamwémmwmwsw

5- a- Adr ost *8% (o)

e co niq of
3 Car DORPt Ao, ;‘.’.‘15 " ng %‘f e E: ’”"éng.@w@.‘m-
prepared as Tiubsdt i ofe | ﬁ%;&;ﬂ Xeiblf above will
di - n-butyl yeaPie W:E@;_&%& a § 'oﬂﬁ-io‘éoﬂ fa bﬁh s
amoni um cRlygs mtike, The'daledied 4y s plchiRetered 3 % AHFaliGALI nded uclage nhibiton
concent gAt v 1@ vl Gally. LRI Iacsmiyr ! Gk, 53" WjechioH, SHEBMRAGSEP BY infabior o units for
chronet ogr §gkan ﬁiﬂlﬂﬁbﬁhﬁ Sréferdblfaritairei 1t0500 mg of active compound. Parenteral admlnlstraﬁon which -

3-\car bonet hgesYowbrdiadghs B sfafarted, Dral fimihistilidh, @S igh8r dosuBs, hdwewer, also can be used when safe
5-a- Andr OShn&@mb&Wﬂ(.WQbut yl ) -3-carboxylic acid
. The mathod of this invention of inhibiting steroid 5-a-reductase activity in mammals, including humans,
85 comprises administering to a subject in need of such inhibition an effective steroid S-a-reductase inhibiting
amount of a compound of Formula (la).
Contemplated aquivelants of Formula | compounds are compounds otherwise corresponding thereto whe-
rein subalitusnis heve been sddad to any of the unsubstituted positions of the Formula (la) compounds or the
k..‘ methyl group et G-13 is gbsent or replaced by C,_, alkyl provided such compounds have the pharmaceutical
«  vtility of Fomyls (Is) campeunds.
The following exemples llystrate preparation of Formula (la) compounds and pharmaceutical compositions
contsining these compoyngde. The examples are not intended to limit the scope of the invention as defined
hereinabove and s siaimad balow.

45 EXAMPLE1

pregn-3-ene-3-carboxylic acid

) ﬂm &ﬁggﬂ“ﬂ&&one

Wﬂ&mmwmldehyde (16.4 g, 50 mmol) in ethanol (250 ml) and THF (50 m!) was
coglad o 0°C snd a galution of sodium barohydride (NaBH,) in 125 mi ethanol was added dropwise. The reac-
tion mixture was stirrad ovamight at 26°C. Acetic acid was added to the reaction mixture until neutral pH and
then the agiytion was evaporated to remove excess ethanol. The residus was dissolved in trichloromethane

85 and washed with gatursted sodium bicarbonate solution, water and brine. The organic layer was then dried over
socium suifate and svaporeied to dryness to yield 13.9 g (82%) of 20-a~(hydroxymethyl)-pregn-4-ene-3-one.
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The title compound is prepared according to Exanmple 1 (vi) by substituting '
3- car bonet hoxy-178- (1- oxo- butyl)-5-a-androst-3-ene for '
20- a- (hydr oxynet hyl ) - 3- car borret hoxy - ¥P2-289 8271813- ene. 40 EXAMPLE 13

Andr ost - 3, 5- di ens- 178- ol - 3-car boxyl ic acid 45 The title conpound is
prepared acc gy sh.qaak RS | e uslany) by substituting
commerci al |l y ave TE -
andr est - 4- ene- %mmvwwmmmm J:swun ﬂ 3.5y Lblayiéthethyisilyl chioride (627
Andr ost - 3, 5- g IS winkl) AREIMmdaRR (87 6] 4.22 nikiel)th ﬁkmasu mwmmntatao%‘rm:éd
accor di ngst Omxiuas s trapciiel indlceVaidting thel brivikgondsabid tiledtinih wihvathiiaSett, The digunic
boxyl i c aci diefdsx s henbindd, winshad with eold dilute hydrochlaric acid, water and brine ; dried over sodium sulfate
20- a- (hy droxWWWﬁmrm@m@Mdmm%EﬁmmﬂM
EXAVPLE 15 Esitipkympthidhpmagheoan®deRe) - t r i ene- 3- car boxyl - 21-oate 5

solution of sodium et hOXI de (680 10 rrrml) |n 5 mM ethanol is added to a
m xture of afill 2eatBytyidimetivialiox eirTupromethyiswionate) S-ecpregnSen® ny. 3 mml)

prepared as in Exa dI eth Iphos onoacet ate (2 12 g,

mol ) and the f mfh‘”ﬂ Hligddn . @HT‘H‘&?"%"
i s cool ed, cBYREIRN MRS 'ﬂg'dHl ) ‘E'?’ﬂ"’ ‘E :
other. The c8 = Pht ﬁg
cohcent r at ed/T J8% aerg : t:::nld
EXAVPLE 16 Agdr 89t nﬁ% ot
acid 15 (|mH uoromethylaulfcnl * 20 mmol) i THF (10
Andr ost - 3, 5, bfelnight &t mmm SVapd
sof ution gf mduhgcwmmu&%;m n.,?.nmleba,m

pregared as p (5P o 20mtibutiidimebidis 3\ HRioRMbRYiduidhaieRs-adfgHl3-ene.
2,6-di-t-butyl-4- rrethyl pyr|d| ne (272 ng, 1.5 mol) and trif-

| uor onet hane gy l26-a:4-ButyRiinta sl oslene! fbomeihoky-8viprlegn-Bet@ t he solution is
stirred for 4 Is then diluted wth

met hyl enesschl omdﬂtwwmmm(mmhym&m%hdmbhm (100.mep, 0.173 mmol)
concent r at edwasxdisspivdddn methahe! (0.5 mi) and DMF (1 mi). Triethylamine (55 pl, 0.386 mmol), trlphenylphosphins (9
andr ost - 3, 5, 1e-0:9% amel) e petiadium (Hacuste (38,0, 801 Tromelitweie tianaddsd dthe solutionang

Andr ost - 3, 5, ubbled theaygh thy » far § misvtess Fharascienming avas then stiyed pyemighi gt 45°Gmyun 9’1
A mixture of mm of 0O, diuted with ethyl W and washed with water until neutral pH. The organic layer was

andr ost - 3%5, $iade %)'9(';1%{%;%;% .:é: t%:athy

ng, 1 nmol),

mel)y, and b "adl un(11) ace- tate (22 my, 0.03
nmol ) In 4 gb ) -here of carbon nonoxi de for4
hour s. ) s ydrochl oric acid and

thor ough! § washag. ,gx W i S 5-008 (IR 156 il G e
washed with g % % mofléim ﬁtﬁﬁ PHF Was added. The reaction
recrystalli Z rsand then diluted with water. The agueous mixture was
angrost -3, 5, Lhsnhd WW mﬁi, erﬁp/ SréeRicHENs Weid@ombifed] difed ek Sodfdfi stlifate and -
<« evgporatad to drynegs. Pyrification by fiash chramatography eluting with 20% ethyl acetate in hexane afforded

300 mg (78%) of 20xgshysrexymathyl-3-carbamethoxy-5-a-pregn-3-ene.
) 20-::-!_ szroxmethx!!-S-q«progn-&ana—a-carboxylic acid

& 20aga{Mygroxymgthyl)-3-carbomsthoxy-5-a-pregn-3-ene (300 mg, 0.802 mmol) was dissolved in THF (15
ml) and mealhangl (15 ml). Lithium hydroxide (8 ml of a 1 N aqueous solution) was added and the reaction mixture
was slirad ovemight. The reaction mixtyre was then diluted with water and evaporated to remove excess
matharol and THF. The aguepus solytion was acidified with §% hydrochloric acid and washed several times
with aihyl acetate. The organic layers ware combined, washed with brine, dried over sodium sulfate, and evapo-

5 atad to dryness. Racrystallization from ethyi acetate and hexane afforded 242 mg (84%) of the desired acid ;

20-ax{hydserymotiyi)Seg-pragn-3-ane-3-agrboxylic acid, m.p, 197-203°C.
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EXAVPLE 17 -

2',3" -a-Tetranhydrofuran-2'-apiro-17-(3, 5-andr ost adl ene- 3-carboxylic acid
35 The tile conpound is prepared according to Exanple 3 (iii through v) by
substituting 2',3" -a-tetrahyd- rof uERA289323BAr 0- 17- (andr ost - 4- ene- 3- one)
for androst-4-ene-3-one-178-N, N-di i sopropyl carboxam de. EXAMPLE18 40

3- Car bonet hgpyuplg 8- acet at am do- 3, 5- andr ot adi one The title conpound is

pr epar ed ac'cm-u'r-rrg to Exanpl e 3 (| ii-1v) by substituting

178- acet am W|Q-DiisopiopBe g fi

andr ost - 4- ene- 3- o1 ,' di'1 sopropyl car boxam de. EXAVPLE 19

Andr ost -8, %)Ww boxlic acid (i)

176- Cyano- 17-a-acet oxndr ost - 4- ene- 3 &r;g 4- A:ngostan 3,17-di one(20g i's

di ssol ved by Appeadrhately2&0m! ofgiry TriFane edded toa 3

whi ch  f or negsitbuibles snd mechenical gtires. The Sesk waercagleddo %ﬁ@'@lﬂw'mr %Wmmﬁﬁﬂ 39
then di ssol 08 ma) was sipuly added. Aftersl of the LAH was@dded) the.fask was tammed io,/Ron tampara QB’@A
m). After w@tmmmmwr@rwmm 2 opel} in SO0l o THF e eny plowly adde

55 resi dute thedAkislumy. ARsrdhaaddien of W |

hydr ochl Orl%?ﬁﬂ?@'ﬂ !ﬁﬂ"ﬁ‘ﬁ\‘ "EXFBE hf@'%“'%% i) Jﬁﬁmdm
d d d
1r7:\gﬁe?gxy; HP%?W SRaniE 2 ggﬁ%tgégj’% 7P -cyé“' lure
no- 17- a-* ce BeneY_ 4 ene30ne EP0289 327 B1 (1)

[

3- Car bornet hﬁi‘éﬁo 73 =17 fol androst 3,5-diene The title conmpound
Is [re[ared W Ii-i1v) by substituting

17- cyano- 17 acA % a&‘r&ﬂﬂeﬁe@ol (27 g, 0.089 mol) in 1200 ml trichloromethane was
amswost - 4- mﬂ.m&l& PAhoahd tid Phixture was filtered. Concentration afforded

(iii)An OSﬁs- g% l?d mﬁﬂ.ﬁ&@@ﬁ;@@gy&«@ acid A solution of
a-ac

3- car bonet hoxy- 178- cyano- et oxyandrost-3,5-diene in nethanol is
cooled to [MLW—%——WN ed into the solution and the
m xture al |l owe stand at roomtenperature for 2 10 hours. Solvent is
then rensved Todatiutos dtdhnd.1-Gbrtuymsthy)-4rnsrosiens (g, 0.05 thol)[InR00,mitDMF was added £&
foll owed byg 0088 o) imidizole foligued by 0.8 @ (988 moh) &bytyidimethyisilyl ghiagide. The ppagtign mixturpivass
The react i ostimed atreamctompassture undstergrin RS hourg. The reactjon mbxae wsithen poured-into 250 ml ice
chl or of or m @aterand washw 3 timeswith mthyl @ceiaie The ensbined erpaniprigyers ere washed twice with cold 5%
andr ost - 3, 5kysreshieric agid aummwwweﬂ sogliyin hicarbgpste golutign;apd brine. The prg gi‘;ggﬂ"fed

fr om et Man éred cwssodiumayfaiaeng e ?H'“gmgm;gl‘ﬂﬁ@"’f 44529 63% ¢
ambAnrdosﬂwwm)s"!ﬂdWW%‘Wlﬁ@’ e tfit-ost - 5- ene- 38, 176- di ol

diacetate (g, 1%&&4 g' )l_ty_l_omg_td' Y E@%ﬁo?ﬂeﬁxgﬁfoﬁamégmk&u agd

35 Ammonis (300 mi) was double distilled into a 3-neck round bottom flask equipped with a dry ice condenser
and argon bubbiler. Li wire, 250 mg (3 eq), was dissolved in the ammonia and stirred for 15 minutes to ensure
dryness. Freahly distilied anlline, 0.53 ml (0.8 eq), was then added. A solution of 3 g (7.2 mmol) of 3-ox0-178-

&a‘{ (-butyldimethylsilyloxymethyl)ed-androstene in 50 mi of dry THF was added dropwise to the LI/NH, solution.
An agditiongl S0 mi dry THF was eddad to aid in solubility. The reaction mixture was stirred at —78°C for 2 hours

« and then quanched with isoprens until the blue color disappeared. The volatiies were slowly evaporated (to

avoid excens fogming) by siow warming, and eventually at 0.5 mmHg for 1.5 hours. The olly residue was redis-

salved in dry TMF (100 ml) and cooled to 0°C. A solution of 7.7 g (3 eq) of N-phenyitrifiuoromethylsulfonimide

in 50 mi THF was added, the fiapk was tightly sealed, and stired overnight at 4°C. The mixture was then con-

centrateg to drynens, and chromatographed on sllica eluting with hexane. Recrystallization from ethyl acetate

&  yelded 2.5 g (83%) of 17B-(t-butyidimathyleilyloxymethyl)-3-(triflucromethylsulfonate)-5-a-androst-3-ene (m.p.

120-121%C).
& 178s(t-butyldimethyleil thyl)-5-o-androst-3-ene-3-carboxylate
® To # solulion of 3 g (5.46 mmel) of 17ps(t-butyldimethyisilyloxymethyl)-3-(trifluoromethylsulfonate)-5-a-an-

drogt-3-ene In 10 ml DMF ang 10 ml methanol was added 1.5 ml (2 eq) triethylamine and 123 mg (0.03 eq) of
the catalvet bis (riphenyiphaaphine) pelladium (1) acetate. Carbon monoxide (CO) was bubbled through the
solution for § minutes and the reaction mixture wae then stired at room temperature overnight under 1 atmos-
phare of GO. The mixiurs wes diluted with ethyl acetate and washed with water until neutral pH. The organic
s5  leyer was deigg over sodium sulfete and evaporated. Chromatography on silica gel eluting successively with
5%, 10%, and 20% ethyl acetste in hexane followed by recrystallization from methanol afforded methyl 17p-

(t-butyidimethylsilylaxymethyi)-8-a-androst-3-sne-3-carboxylate.



sodi um bi carbonate(4.54 g, 54 mmol) In hexané (200 m) Is heated under
reflux for 0.5 hours. The m xture is then cooled and filtered and the
filtrate and the filtrate evaporated Q{) @jS- The residue is dissolved
In 50 M toluene and teated with lithrumbromde (2 g) In 5 m of acetone.
for 2 hours and then treated 25 wth 2 ni
Ll stlrrlng at roomtenperature

de a e"° °q ﬁgm Bl(iol utlor] Iqian |
q sid al mC% ved in
W:E"“ i

oI uene, treate WI

triethyl am ngp(sceboiithe |¢afbo,?,¢n;daours cool ed and washed
wWth watep. The Orgailc. solu N was concentrat ed and chronmat ographed to
yi el d androst - Wmmmmeﬁm (360 rhi)\®.78 intvih) wad Suspendéd i 80 MICT dry
with [err] | mivaneladd trebtedutii-Dvoliof oxaip tidorids for 2Hous nndevagani This teattion mixtsredvas thish @mpo-
extractive waisddbmmn dglandthe residoewhis diasohv@Bin 1781 ddy THF. A édltipn of 0.6 mi dlisopropylemine in 2 mi
Andr ost - 4, 7- oy ZHewe stigedandtherenctionmisiute stirrad for 1 hour. The mixture wes diluted with los water and ext-
andost - 5%87- mwmymmwry lavgmmn Wvﬂ twisewith cold §% nydsechioric acid, sodium
azeotropi cal P and bringy; dring over endjum sylfete snd eyap %F'%W ajogeapieen sfiien getaitding with 20%

al um num i soff MN‘ svmq"hamafrmw i pffrded 3-garhemeathoxy-3-pndroptane-
for 2.5 hour & risgpsp mige.t hen concentrated to a volume of 25 n,

di{ ut ed vvith ' iy th 5% h dr'gchlorlc sol d,
agl&ous s i (Y ANEieopropyi--e-andinsk Syene-1 = e and chor omat ography

?LLC’E?&S”SL"S% ' ﬁ g arwjgﬁ el 8k S Pt iF 2B

The m xture |s stlrred at
triethyl am ne” &bl s

for 1.5 hours,
washed with
concent raged . Phe bt
cooled to [eg,g oAt

hours. The Wﬂ'iﬁnﬁ
concentrat ed

by substi t ut | /dchesteN ¢ @ﬂ@ﬂ 1 1RE Squieblis layer was rinsed with ethyl acetate
3- 0x0- 178g( hyl soniintdF | imes with dichioromethane. The organic layer was dried over
(1v) 5-a- Andr gailumbistlan$aa br Fech/@laitieli B isebiving in ethyl sther, adding ethyl acetate

5- a- andr 0st - gngRRfoerrat§hlo AR} IRN-ghsdprasylsLb-ari6ul-8br-175-cAHIGXEMBEB-04rBdtyIR ok, AT MSS-
tenperature sgpeg.l 50 at nrosphere over 10% pal | adium on carbon for 8

hours. Filtration to renove the catal yst and concentration affords
5- a- andr o®t - LESne- 3-ons-178-0l . (V)
5-a-Androst-1,8(14)- d| ene- 3 one- 178 ol 55 The title conpound is

47 BP 0 289 327 Bl The title

Ie5 vthrou J a/substitutin
mol) was di olve in 700 mi of a 20 : 1 solutio

he solution was refluxed under argon for
L f?%“f%@%ﬁggé TS R

{if) Androst-4-ene-3-one-175-N,N-diisopropyicarboxamide

20 a- (hydrox ABENaS
conpound ¥s pr
5- a- andr ost -
20- a- (hydr ox
NN{Di | sopr pyf=
Aw}rfjst-%a, _

A solution gf andrast-4-gne-3-one-17p-carboxylic acid (18 g, 0.06 mol) in 350 mi of toluene was azeotropi-

&  cally dried until approximately 100 mi distillate was collected. The solution was then cooled to 10°C. Pyridine

(6.7 ml, 0.08 mol) was added, followed by slow addlition of a solution of oxalyl chioride (7.2 ml, 0.08 mol) in 10

m of toluene. The regction mixtyre was stimed at room temperature (under argon) for 2 hours, and then cooled

i 0°C. A solytion of dilsqprapylaming (89 mi, 0.6 mal) in 40 ml toluene was added dropwise such that the tem-

perature did not exceed 40°C. The reaction mixiure was stirred for 1 hour and then quenched with 300 mi ice

s watar. The layers ware separsted and the aquaous layer was extracted 4 times with ethyl acetate (800 m).

Tha organic layers were combinad and washed with 5% hydrochloric acid and brine. The organic layer was

then drigd gver sadlum sylfgte and concentrated to dryness. Recrystallization by dissolving in 10 mi toluene

and adding 200 ml hexgne sfiorded 16.5 g (69%) of androst-4-ene-3-one-17p-N,N-dlisopropyicarboxamide
(m.p. 236-209°C).

(i) 17, . N,N-Dil

ropylcarboxamide tﬂﬂuorogpeth ls_plfqn_ate ndrost-3 5-_dlene

Andragi-4-ene-3-ane-178-N,N-diisopropylcarboxamide (5 g, 12.6 mmol) was dissolved into 50 m| of
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Andr ost - 4- ene- 3-one- 178- N, N-di i sopr opyl car boxam de(12 g, 30 mmol) and
chloranl (8.95 g, 36.4 mol) in 700 M t-butanol is heated at reflux for 3.5
hours then cool ed and filtered. The ghigl2bs sdz®s! s concentrated and the
resi due taken up in 700 m trichl oronmethane and washed successwely with 4

X 150 ni " aque ol i ¢ rbonate 150 m 5%

sodt um hyar fﬁ:%%:&?:ﬁimﬂx AP RS O o
nuodforSOmIn @ reaction m 11

andr ost - 4, w’%ﬁ’ﬁ ,}, e iy wpo o d ‘% %w

andr ost -, W 9%%@ ﬁﬁcl w&

conmpound 'W&Fﬂﬂi 691 BIGki Gl to In'hbsalt §d

0y 051 - 4, e et . ama@a;esr&ﬁ:boﬁam ) ?Mg TR dlop-
andr ost - 4- ene- 3- one- 178- N, N-d| I sopropyl car boxam de. EXAMPLE 22 25

A- Hono- 5- a-(#) $0sbdmethoRy-drdfd A 'dﬂmgmmrboxllc acid (i)

A-Hom)-an-anrs 2 [ poxam de To a [err]

sol uti on of 3Toxmivberaf WNMIWW&ONM{W&GMWMW&“W&Q tdlere fg, 7.5
prepar ed agmmel it mi offedarhsbiation of natreindKDIDMFRGs added bis (GipheayipKdspHhefPelladiitilil) acetate
met hanol ( 3879 mg) pnd sslangel exseas 12D ry) of frietkiylnming \Carbo nardeidis s babtied thibugh the $bition for
After 5 hourminuteomd the resction0ses iatimed @t 8A°0 pyemighturderi 1satrubgiintie of GO, Thecmintutetwas theh S
fiwtered arﬂ“mmlﬂmlﬂddmmm untineytsal pld. Thebroaniciayer witla dried ovan badiumgpul-
aqueous su Re qypporatad o g m«v&mww@v PREPMBLogERPhY RS sltios got eluting with20% ethyi@petits

dried and ¢ W eiher ang hexqne afferdad 2,1 gB4f6) of 3-carbomethoxy-
Ar |hgm)ag aagng?’ TW@YW@*%BTW%%r boxaz?% de. 35

)A— q‘z‘? o r boxam de-4-carboxylic acid
|2|ngt e - 4-’-~ M4t i on of androst
4 ene- 3- one- 14§

A homo- 5. agpalaom i %gs kg mgg%s 0341 b g ofioon

of 3-ene, W i 6 .Ltla d?e wiﬁlns styl Sbatste and

e RS Sl B S AT g
d

NN Df | SOpranp¥inodhrbieh & Soo kR Shomsiobun ot Mt e i e S0,

acid (i) 3-28regy.androstane-4-5-a-epoxide-178-N, N-d| | sopropy carboxa (?e

title conpound is prepared according to Exanple 4 (v) by substituting
andr ost 20- EXAMBLEBMMIe- 178- N, N- 50 di i sopropyl car boxam de for
3- px0- 5- a- andr ost - 1- ene-176- N, N-d| | sopropyl car boxam de. (ii)
3- Qx0- 4- chliBp-bDig ' ot 3045 bglicawidde A stream of

3- oxo- andr - ‘ - ane /8- N, N- di i sopr opyl car boxam de for 2
m nut es¥® The sol utlon S then vvashed with water, dried [err] and
concentr at ed 8 (FQP ml) was diatilied into a 3-neck roundbottom flask equipped with a dry ice condenser and

3 ox0- 4- chl ggemmmmmm Pirec 5515 inutne 10 epgire cryRe. 680180
Bl (iii of 3-0!9-1 hydroxymethyl)-4-endrastens (prepare asdescribed in Example 2 (i1), 37.5 g, 0.123 mol)

mi 25.ml, afided. Hge &Wlp on
D' | gPPY, Wﬁ%% gl:wf mvigprene u(ntﬂ?&tm, l?lz\:a! mo'élg:agp?n?ﬂb The re:u%ng
enalate was thd‘l quenchad with ammaniym chicride and the ammonia was allowed to evaporate. Acetone was
added to the repidue ang gently refluxed. The acetone solution was then filtered and evaporated to dryness to
yield 24.7 g (79%) of 3.pxoe1 7a.-(hydroxymoﬂ1yl)-5-¢-androswne

& () 3-Oxo-Sec-androstane-1 7p-carboxylic Acid

The tile gompgund was prepered acgording to Example 2 (vi) by replacing 3-oxo-1 TB-(hydroxymethyl)-s-
a-gndrostane for mathyl 17=(t=butyldimathylsilyloxymethyl)-5-«-androst-3-ene-3-carboxylate.

s iy 3-0xo-5-a-andmtano-17E:N.N-dllaoprogxlcarboxamide

HOxneF-a-androstang-17-carboxylic acid was suspended in toluene (100 ml) and an excess of oxalyl
chicride (3 mi) was added. The reaction mixture was stirred for 1 hour at 25°C (under argon). The volatiles were
then removed (0.5 mmbig for 2 hours). The residue was resuspended in THF (25 mi), cooled to 0°C, and diisop-

85 ropyl aming (10 mi) was sdded. The reaction mixture was stimed at 0°C for 2 hours and then diluted with water.
The aquaaus mixture was exiracted with ethyl acetate and evaporated. Purification by chromatography on silica
ge! eluting with 20% ethyl acetste in hexane afforded 3.15 g (78%) of 3-oxo-5-a-androstane-1 78-N,N-dlisop-
ropyicsrbaxamide.

ald
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The title conmpound is prepared according to Exanple 3 (iii through v) by
substituting 3-o0x0-4-chloro-4- androstane-178-N, N-dii sopropyl carboxam de
for androst-4-ene-3-one-178-N, N-di i SQQy Ry 1boxam’ de. 5 EXAMPLE 24

N, N-Di i sopropyl - 4- net hyl - 5- a- andr ost - 3- ene- - car boxam de- 3- car boxylic
acid A m xture of pOtaSSI um-t - but oxi de(5g)in 100 m t-butanol is heated
toreflux. AséSPiaandretjoane-] 7N Ndlisopropyicasbonam} ¥€1 ) - 4- androst ane(10g) in

t-butanol is a éff %%ﬁg'wg%ﬁﬁg ethyl

t - but anol . Hea

28: Sltrl)ﬁdﬁsa o BRI Wi vt Vg ; o soluo r[-% taie 801
PR Wis cocesd to U0 ang S0 i g Hllgan peitxid ofel uﬂon)wndowly

3- 0x0-178- F,,j Battich M m bica
N, N- Di i SOPr Opiilaza beiiiies E : Phrinéatis %%@% dhicé ﬁﬁ
20 The ww%ﬁ% . >ma.d.wd 1/68%HTBINN-diisbp

vill) by gubstituting - met hyl - androst ane for
3- 0X0- 178- ( hyw) BaDiizeBaatalt ;
N, N-Di i sopropy y - di ene- 1/8- car boxani de- 3- car bo
xylic acid (i) wmm.1qnp17ﬂ-wmr®ylcarboxamide (4.6 g, 11.5 mmol) was dissoived in 50 ml
3- Ox0- 4- t ri f Imsthanschuiogdisddoe HrCI Tothe snhdiorwid addelidirogeruprozidy (08l tfe 30 saleion) followed
sol\uri on of Mmmtmmqmmmmzm-wtBammmmdg)daﬁmm@s
m of pyri di nentingd et rpereg® for 1[hewry The rempction minyre poyradiinigdce ysier prd washed
condensed i n“ﬁﬁw@'d{m&é‘m%“&mwﬂﬁﬂ eyith vgts bﬁ'!‘hé"‘“"‘f
cool ed sol ut jegdiEm |9 qogtane M’SI%UQ%B‘&‘ Pg¥ide ; 3-oxo-
pressure 450 erature for 18 hours.

Th eact fPon acerate, washed with cold
dilute hydroé LSl brine, dried over

anhydrous sodi w@ iigoguﬁﬁﬁﬁgﬁgld 4 wad dfsébivéd 1"
to the solutio
WW%&%&G

silica gel c%

3- 0X0-4-t

(ii)N, N—DlISQQJ _ &Hﬁi@eﬁﬁﬁtec

arboxylic aci Gadh S WA Wald nitGG&hEt bhﬁb Eﬁ%&o&u&b&ﬂbm
Biriightish Q%ﬂmﬂat&jrépi\y orfilica ge! eluting with 20% ethy! acetate in hexane yielded

| uor onet hy| - 4smig (4% 0@ ddeigd Slodd-aliybdBis-dnprstaand.07sNN-diofropylcarboxamide.

andr ost - 4sene- 3- one- 178- N, N—d| [ sopropyl car- EXAMPLE 26 45

N, N- Di i sopr o) 178-(l,NiCllisapropyiatiois B-(hif Asulth 4-flligi8-Sccandmatcict-diene 3- aneod

e- 3.carboxylic acid

(i) 3- Ox0- 6-t ri fAschticosithiyn bisiirenetiylslisi) svide (4.7 ®mbl, 22 ah) o & prl THias eooled loaTi§E.A solution

176- N, N- di i s@pI-onosdHiuoniSepantiiotid-ene- M.lﬂ-ﬂmmrhwgm@hmé)&mdms?mBWWe

ne (1 g) #s GF@QGMM&MD'M W‘"ﬁff°rp1>h°vfd4\ ﬂm N

Ha di M

fo?%'gahzﬁr;»mgm % %naa’& = ¥ §€ i
t h

am] Irgu\évarﬁa e g‘m’hes a gel col um
chrorratograp II)QJCWb _g“;&_tg

3-0x0-6-trif
ompdhg Wﬁﬁﬂo@ﬁgﬁr@%m%&nﬂu £0 b%z&%&wmmiﬁﬁ%po

N, N-Di i sopropylﬂ‘@
xylic acid Th Gt 1@idide L 0 EpeanDl ezo%-(t-bﬁtildumethyl-

through vie Rvigifoe L&.&.praﬂﬁa-ene
ix)

-androot-a-eno-‘! 7B-N N-diiao ropylcarboxamide

3-Carhomathoxy-4-flugro-5-o-andrast-1,3-diene-17p-N,N-diisopropylcarboxamide (120 mg, 0.26 mmol) in
® 15wl gfa2:1ealytion of sthyl acetate and hexane was hydrogenated at 25°C and 1 atmosphere over 20 mg
10% palladium an carbon. The solution was filtered to remove the catalyst and concentrated to a white solid

(420 mg). Recryatallization from methanol and agetone afforded 56 mg (46%) of the desired 3-carbomethoxy-
4-fluoro-Sug-andrast-3.ane-178-N,N-diisopropylcarboxamide, m.p. 171-172°C.

8 (%) 178-(N.N-Dilsopropylcarboxamide)-4-fiuoro-5-a-androst-3-ene-3-carboxylic Acid

The titie compoung was prepared according to Example 2 (viii) by substituting 3-carbomethoxy-4-fluoro-
S-g-angrost-3-ena-17p-dilsopropylcarboxamide for 3-carbomethoxy-5-a-androst-3-ene-17p-N,N-diisopropyl-

a1



EP 0 289 327 B1 | uoronet hyl - 4- andr ost ane- 178- N, N- di i sopr opyl car boxami de for
andr ost - 4- ene- 3-one-178- N, N-di i sopr.opyl car- boxam de. EXAMPLE 27 '
178- N, N-Di i sopropyl car boxanm de- 6-f| ;g}r y gst -3, 5- di ene- 3-carboxylic acid
(i) 176-N, N-Di i sopropyl car boxam de- 5-a-androst ane- 3-spi ro-2' - di oxol ane 10
To a solution of 3-ox0-4-androstane-178-N, N-diisopropyl carboxam de (8 g) In
300 m of bewbexereidesas added 30 ml of ethylene glycol and

p-tol uonesul fonic acid (240 ng). The resulting solution was refl uxed under
argon with ESMMILES,| | ection using a Dean Stark trap for 30 hours. The
reaction mxture was thenallvved tQ cool Lo roomtenperature and dl uted
with et hyl S st —meshed- Wt h 5% sodi um.

bi car bonat e ! [ dr| ed over ang drous magnesi um sul f at e, and evapor at ed
to dryness. ha%e-ydogmethyll--a-pregnancd e | ified 15 on a silica gel col um

e s;;ﬁm nrwrrerrw«a@r&%rarﬂaa%

(i
176NN—D||
e 20 Tg&

178-N, N-di i Somemdoﬁﬂbd%ﬁd(ﬂiﬂ ﬁi‘é}mﬂd aoqaﬂﬁa RHxaRle 3 (0 By mstmﬂn@lzwmymméﬁym&-g
10\gnol )l N nﬁqﬁfgﬁ#Mh@ﬂh@i@ﬁﬂ?Mﬁiiﬁpmﬁ%f&xﬂﬂm added a sol ution of

m chl or oper enzol c acid (2.8 in 40 m of dichloronmethane dropw se
through a e S _ ppgrai-3-ome of addition of

g, The reacron m xture was allowed to warmto room
t enper at ur e arvhe e compalind was prepateld accoRihg o Exatmple 4 (V) b subetituting 2he-fhiydroxymethyllaSo-
t e waswed mu-mmmmm&mmguwwa-@mmlmr mes foll owed by
5% aqueous sodi um 25 bi carbonate sol ution, brine, dried over anhydrous
magnesi um s @Y} 28gxHyd mu-‘uém-‘a I R aone S8 p.  Col utm chr or not ogr aphy,
eluting with 30%et etatel he

X% Edhmete 59 67 sutSuiting 2o-a-(hydroxymethyl)-1,2-
3- di ng td Examp! y g (hydraxymethyl)
T N o &men%“%aw P A e ooy T Dspromppgice.
(iii) 3- (?(Oég ). 7 N- di |_§ofpr3_dogl car boxam de 30

178-N, N-di i

e %ﬂ v e S o

borontri argon. he reaction sol ution was
stiyred at r@% CHUNIA Wy ANEAE SarebR €8 digreENC hed
wi th 5% equeoUs™s T C Jona ' ayer was Washec
brine, dried Wﬁﬁuﬁﬂ&hﬁéﬁ@%ﬁﬁvmﬁﬂ@ﬁ@ﬂﬂg% Srdrkpitl £ (viE6YCaubsiaiRy 20-6(Lbiitgldimethyl-
dryness gndgilylgiakkithyRd-0ikin® -aiifegn-1-hee3-tre Jor GliRo-2iord-5 - andrdeb térasch 7pNINAdiiddpraplicans
saturated h chloride in glacial acetic acid. The resulting solution
was sti rred at roomterrperature under argon for 1.5 hours and then dil uted
et hyl &dip3-QérBomethiory-28to dipetbylsilyloxp OO diene h 5% aqueous
soc}hﬁm bi carbonat e, i 'r|ne dr| ed over anh drous magnesi um sul f at e,
and evap#r at ed¥ "Pd‘tl!i npepnsicwss prepresd spqorsiing to Framele; 4 Vil Rceubetiuting 2Qro-Srhutidimpthyi: o
gel col um &lvgome yores3siriuorprethylsuifopale)S-o-preqialigienet o 197 o |7ByysN-diisopropyicar-
3- 0x0068- f | m@%@&lﬂgﬁ'ﬁ%ﬁ!@ M% r%ﬂ‘ﬁﬁ”ﬁ‘ﬂﬁ"ﬂe&f’boxam de(675 ng, 30%

and 3-oxo-5-a-fluoro4- andr | carpboxam de (900 ny,
409% . (iv 3»Carbem =20~ -f?ugro%o-&/ &

178N N8 | songony) carbox de,g-.ér.wnygra@rmsrm S LR b 20410
bufyldimethylsllyloxymethyl)-4-fluoro-5-a-pregn-1,3-diene  for 3-carbomethoxy-4-fluoro-5-c-androst-1,3-
diere-178 N.N-diionpropylearboxemide.

t-3, 5-di ene

To 2 selytion of 3-carbgmethoxy-20-g-(t-butyldimethylsilyloxymethyl)-4-fluoro-5-a-pregn-3-ene (610 mg,

1.2 mmgl) in THF 20 ml was added 2.4 mmol tetrabutylammonium fluoride and the reaction mixture was stirred

at 25°G for 3.5 hours ynder argon. The reaction mixture was then poured into ether and washed with water

55 and brine ; dried over sodium sulfate and evaporated. Chromatography on silica gel eluting with 15% ethyl ace-

tote in hexane yielded 200 mg (43%) of the desired 3-carbomethoxy-20-o-(hydroxymethyi)-4-fluoro-5-o-pregn-
Feng, mp. 177°C.
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45 To a solution of the epinere of-

3- 0x0- 6-fl uor o- 4- androst ene- 178- N, N-di i sopropyl carboxam de (1.4 g) In 60 ni
of dry dicloronethane was added 2, 6- dip¢ 289@s@t 4- net hyl pyri di ne (850 ng)
fol l owed by trlfluoronethanesul - |onic anhydride (0.75 m)under argon. The
resul ting sol nder argon for 3 hours.
The sol vent The residue was

o o o yopaid hiGhd gg "Wa& itk o
P BULSHY ;“"‘. AT “; -3
sulfate agd QiBiriHoREabe *urm or omat ogr aphy ?b'ca ge OTB'AZ)?"

ethyl acetate y| ed 178-

N, N- di i sopr oxhmsieexam de- 3-(trifl uoromet hyl sul fnate)-6-fl uoro-androst-3,5
. di ene and 178"1§|'N'-'Eil I sopr opyl

car boxam de- 204 ST noNS-6-plef o hee @) cafboklieddido- andr ost - 2, 4-di ene. (V)

Et hyl 10 '

178- N, N- di i s@p20sgpiyd hxgiogei®, 5- di ene- 3- car boxyl ate A

m xt ure of

178-N, N-di i sopr 49rs -MMMM‘H’PW Shtmmpl) wass de@mﬂawmssaﬁmmms
, 5- di.ene 2 HQORiple SAaN "1(2011?)745@@'}?&#61'“"{"! - After 3 hours the reaction

Nl ~'= my waiey, 'H Ine
o g‘ et ng 5;;,;@' A el
car bon m)nOX| o 1) ao! é f.;" tPHf" @ﬂ ’%ﬁ'w—

ﬁc_etatﬁl .'3% #-; ) .ji“,‘ A» k dﬁ

ydroc orl c _' _.

and concent r gt.of ceS |ca ge n%%?%’r‘m chrorraf(ggr)apﬁy @#’ ng "ﬁ‘fg
10% et hyl acet ate. in exane y| "el ded 106 nmg of ethyl

178NN—d||sw SrRkyAfathali: 5L édnane, 5- di ene-3-car- 5

boxyl at e( #5%
178-N, N-Di i soprwhmmuwm&ipwﬁn@wmba&(asdnaamﬂﬂw:w“lazdknmd

The title cdisthlntine andimaaipd eiticappdxinatep6Tihme of diazbimeiingné ia ail ethared! sgiutibryand the reaction
subst i t ut i ng mbitunervas s Idr Shotiisi The proess dlazomibhane and ether was removed in vacuo and recrystallization

car boxani de- e mathans! atiaded 3.6 g F2%) of i20-méhydrorymetucP-aricabdmethoxy-A-nor-6-a-pregnane.
3- car bome#®hoxy- 3- androstene 178 N N-d| | sop ropyl car boxam de. The product
had a mel ti n§M2ecse oe{f-hul g prS-pregnane rj | ¢) . EXAMPLE 25

15\AFt - But yl ndrost 3 6d| enea%eg% cgrb(t)x%? de-3 “)Cagtggqﬁl I%‘b‘%‘l d Theﬂ;ulqt_flge,
conpound vvasagr% H@@ Wﬁg%ﬂg@? [t "‘("Ppln_‘!{_/ Qﬂ Yoy (pethydr

(11( roxymethyl)

in place of ene-3-on
178- (N-t- xl -androst 3, 5-di ene
The title Exanple3(|||)

by usi ng andro i M%E; r@g oo ) 25 bas
rost - 4- engaz‘: % &ﬁyldi ﬂi )éﬁ %&ﬁ?‘f:{g'l szgﬂon);:
3 I bomeghoXy@Re r,g){i,; 3 uﬁn pbratuteCarid AR 4R

was prepar ed adifhiaRy 8 hil, The readtd |a in Sb)élehl ﬁJH?Q’C a solution of phenyiselenylbromide (960
178- ( N-t - but yei, @D il ¥R u@r(d&&dl af’ld stigeld for 30 minutes. The reaction mixture was then warmed to room
| uor onet hyl s wipeaRieahd-aired Disdur ;Podredint® Bed safurglddNHCI@hd washed with ethyl acetate. The organic
17p- (N, N- di | tepes a@y boabinadardwashag wih-dokl 5% hiydiadhiond deid| 3% dofiom bicarbonate solution, water and
nat ) - and4sos briri, The dihgl meatate solution\vals tHBoitopled to 10°C and hydrogen peroxide (1 mi of a 30% solution) was
Andr ost - 3, 5- dddad.Thd dgstiommizturearas then Simedietivarmtbmperahee fir 2 hours, diluted with water and washed
with gaturated K00, diiyts sodium sulfite and brine, dried over sadium sulfate and evaporated. Purification

by d‘-mnmqmﬁhy on gilica gel elyting with 3% ethyl acetate in hexane followed by recrystallization from

methenol efordad 680 mg (72%) of a 5: 1 mixture of isomers : 2-carbomethoxy-20-a-(t-butyidimethyl-

8  styloxymethyl)ed=ngreS-a-pragn-1-ene and the desired isomer 2-carbomethoxy-20-a-(t-butyldimethyl-
sliyloxymgthyl)=A-ngr-S-g-pregn-2-ene. The isomers were separated to yield 100 mg of the desired titie

) ZO-a-(Hydmxym_othyl)-z-mrbomethoxy-A-nor-s-a-preg n;z-ene

The title compound was prepared according to Example 1 (v) by substituting 2-carbomafhoxy 20-o~(t-butyl-
dimathylsiiviexymethyi)-A-nor-S-a-pragn-2-ene for 20-a-(-butyldimethyisilyloxymethyl)-3-carbomethoxy-5-a-
pregn-3sene.
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35 The title conmpound was prepared according to Exanple 3 (v) by
usi ng 3-car bonet hoxyandr ost - 3, 5-di ene- 178-N-t-butyl carboxam de in place of
3- car bonet hoxyandr ost - 3, 5- di ene- 178%? gbbiﬂpropylcarboxanlde The title
conmpound was recrystallized fromacetonitrile, mp. [err]. EXAVPLE 28A
N-t-Butyl Androst- 3 5- dlene 178 carboxan1de 3-carboxylic Acid (1) Nt-Butyl
Andr ost - 3, 5028 % 1. agboxylicacid To an ice cool ed

sol ution of 3-0x0- androst 4-ene-17- carboxyllc acid (10g, 30 nmmol) in

t ol uene (100 rTg Masemenuadinp %F&Pmmmaﬂo')mapywesmmtegmm naplacing1 2
ol ) i n t of HENErRRErgcartpmaheAeor-Gpip e fifee foh23-fBdreem i%mm.my.&
tenperature Tl ;ﬁ%s evol uti on ceased. Excess oxalyl brom de was

wvapor at ed tenperature and the residual androst- 3, 5-di ene- 3-brono-
178-acid brgégﬂgggk toluene solution was ice cooled. T-butyl am ne (40
m.) In tol ugg o\;h%.n1xture was stirred 19
hours. The TEaACtToF e 200 m_) and tol uene
(100 nL). ThereHne Jm!ed wi th water
(2 x 250 niL) ™ he oil- /solid

resi due was f h'asﬁnefébﬁmmwarﬁ@hedacmw& awlsa(vmiy,suéshmh 3x&16.G-andbetylehdd
with 5 : 1 hopaNieajrbpylcarb®@iniah for 3-Gkodi-itubro-B-oRhdidst-14Aé-1 13-4 RldlisdpropylEarboxamide.
[ekr«] (4063% (ii) Nt-Butyl Androst-3,5-diene 178-carboxam de- 3-carboxylic
Acid N Buty3 idenvas added over 20
mnutes to a solution of
3, 5- di ene- 3- biTbetile W(MMtM1wcbmamda(®Eordm t& Exarnpleridiv)) by isubstitating 17p-(N,N-
e*ahydr of diiseprepyigsimxamijie)3dullusromethyisuliana®)-5-afandrest-2,3Giehe ur fort h0we(Chutyidimethyl-
ur e Masshiermehdrttiveremetyisuiionste)iS-o-areoniiame. diluted with tol uene (500
10% hydr ochl ori de acid solution(100 m) and water (500 nL). The
Or gan| c sol ‘d-.&\'.&#“..!‘ WRSH RIS 79208 s';_!..ui.u.k.&l BrNERrPOXYIG " (2 X 300 m_) dri ed
over magnesium syl fate a 3 ﬂegpé)ate bigw re crrlég] (‘w]gl Iubgmlt] e
Eg?H/SEfi o #w‘ ' |7‘ propylmr amide for &rgimotho ¥éa-andro:%-3-ene-
Andr ost - 3, 5- di éne-3- B| %%car boxami de- 3- carboxylic Acid 10 (1) Methyl
Andr ost - 3, Seyglinppg3- br ono- 178- car boxyl ate Met hyl
andr ost - 4- e‘rTe—I'%giEcar boxylate (100 , 316 (mml) was dissolved In glacial

acetic agi dqg(mg_a%.@m,_ ]aTeYs ﬁa&él brom de(119 g, 80 m, 440 mmol)

was added o g at roomtem 15 perature for 2
holrs, the yelrhonge Wurwﬁmm‘dhaaomfr@w@dmmm(nftm& ﬁo. subBRliRd o Wb thstosterane

met hanol  ( 4oKRoRk(rydraxroiethil)ipRin-4-8ng/fene0 10 gi ve 97. 1.4% of white solid,
np [err] (I1) Androst-3,5-diene-3-brono-178- carboxayllc Acid 20 A

sol utiomof%msm um hydr oxi de(50g, 890 mml) in 9 :1 nmethanol water (500
m.) was added to a slurry

s-aﬂﬂ n-s-mgﬁOR&.ZOvdleaMic acid
g.f (U] 3-Carbometho&-5na-gggn-3~em-.szORz-_zo-carboxy_lic acid

To a solution of 20-g-(hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene, prepared as in Example 1, (374
mg. 1.0 mmol) in 25 mi acetone is added Jones reagent dropwise until a red color persists. Isopropanol is then
added to quengh the excess oxidant. The solution is decanted fram the gummy chromium salts, concentrated,
end parlioned keiween dichioromethane and water. The salts are dissoived in water and extracted with

4  dichloromathane. The combined arganic lgyars are then washed with brine, dried over sodium sulfate, and con-
centraied o yigld 3-carbomethqxy-Seg-pregn-3-ene-(20R)-20-carboxylic acid.

) saa-ngn-.S-eneizORtsizo-dlcarboMIc acld

5 The title compouynd Is prepared according to Example 1 (vi) by substituting 3-carbomethoxy-5-at-pregn-3-
ene=(20R)-20-garboxyllc acld for 20-a-(hydmxymethyl)-3-carbomethoxy-5-a-pregn-3-one
| EXAMPLE 10
&  N,N-Diisopropyi-5-a-pregn-3-ene-(20R)-20-carboxamide-3-carboxylic acid

The title compound was prepered according to Example 2 (vii-vili) by substituting 3-carbomethoxy-5-a-
pregn-3-ene-(20R)-20~carboxylic acid, prepared as in Example 9, for 3-carbomethoxy-3-androstene-17p-car-
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of net hyl androst-3,5-di ene-brono-176-carboxyl ate. After refluxing 41
hours, the resultant yell ow solution was cool ed and brought to pl-14 using
10% hydrochl oric acid solution. The whigbgyspkid that formed was filtered
and vvashed with water. After drying in vacuo at [err] 49 g (100% of

product, err] was obtained. 25 (iii) N-tButyl

Andr ost - 3, 5 x¥§8%%- br onp- | 78- car boxani de Oxal yl chloride (17 mL, 190 mol)
was added to_a ed m xture of androst-3,5-di ene-3-brono-178-car- boxylic
aci d(30 g, 7§§ﬂ&ﬂg+-|n dry tquene (300 nL) over 14 minutes. The reaction
m xture was 2 quntil gas evolution ceased(about
1.5 hoursf. ge was renoved by concentration in

vacuo at roo ég% Ridids € Was ice cooled and
{B O m nutes. The reaction

t - but yl ani ne{ FOT=rrr=—=stserrrot=

m xture was stig o BEReRPEdnBiobtaRd- F7fbarBoxiic R (482 m§ RO i) I eGapédtiad in 10
di l uted wpth o ahebidatadhe : &a&mm.&ﬁr&zﬂoi-m Thi eolifiedrutérials am\fitn Weoved at 1
separ at ed, V\% Wefﬁr%mw-ndﬁtt%newcameﬂﬂm sul fate and
evaporated The resultant pale yellow solid was 35 stirried first

net hanol :  waiip3-Cérdorattitips-saddrdshbenesiC probnxaldebydeat er (39 11,300 nl). After
filtration and dr g : 7.59% of white SO|Id product was
obkai ned. 1s(i v) mwm;mmwm—w-@m-ewﬁmmm {480 mo.cL:{0 mHR, 18 mhtet-g
40 N- Butahydrafyrars asted with ithium ri-Haujoxypluminyey hydride (354mg, . § mmol)at 0°C.forope hayep vield,
mnutes to ammmn-amhmmx@w%ﬂ'@h%e@ 136-eatbxaldehyde. + 1yt yI car oxani de
(25g 57.7 nmol) cooled to [err]. After 2.5
hours the refBt —ary Co2 for one hour,

Andrpe >-17prearboxgldehyde3-carbop
di et ed WPt h tqlt 500, ), 10% h hi d
water (500 QI:%%%H’”% @ 0 ;%ﬁ agb Illﬂ sﬁL Mnd@
water (2 x 3 P er e en evaporate The crude

off-white so E‘4 recrystalllzedfromethyl acetate to give 3.5 g of

white sol EAXMPLE 28C

N, N-Di i so%?o%!ﬁmg[mhﬁb @"’%@g% m@w@xam de- 3-carboxylic Acid The
title conpou ng diisopropylam ne for

t-butylam neéd QC&M £ =" -&5 -5-a-androst-3-ene

Andr ost - 3, 5- dI B E- i - but yl car boxam de A m xture of

N-t - butyl sandr %MMWM@MmmMmﬂ@WGQ@MQ- e cprendred 8 inn
Exanpl e 28B, Exinple 11ER10mB iGBdteBiittptn mmel of dirt-bityl ceppedithivm @D-7816; The reaction is quen-
t rixphieny| phosiwdi with agueusTsmoniven dhiaride. Extiction with dichiaremaghane fnllgyed; by conosntiation of 19
tri et hyl ani netganieidractrnnd iobramesepraphy ofthe residugcelds SrcarberpmtharyBs(1-aobuly hire ot
until the st@®reing nmaterial disappeared. The title conpound was isol ated
by flash #hronmat ography on si Irca eI vmth 6;: 1 hexane ethyl 5

Andr ost - 3, 5- @i} SgpAndeoshSransnd TA(A0XARH P9XMC 8Ei | sopopyl car boxamni de 10

The title corrpound IS pre ar ed a2 cor dj ngetxgmplgxamgesu%g%ﬂngsgbst | tHExy-nﬁp-u-oxo-

NN-QLI sopr opy! amﬂng’ -3 ene fqr - ,zl gili y0-3.carbomethoxy-5-a—pmnn-3-°n°
40

EXAMBLE 13
Andiost-3,5-disne-17-ol-3-carboryllc acid
a5 The titie compound is prepared according to Example 3 (ilithrough v) by substituting commercially available

testasterong acatets for androat-4-sne-3-one-17p-N,N-diisopropylcarboxamide.

&  Andsost:3,5-digne-17-one-3-carboxylic acid

The title compauyng is prepared according to Example 9 (f) by substituting androst-3,5-diene-17g-ol-3-car-
boxylic asid (Example 13) far 20-a-(hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene.
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N, N Di i so’propyl 5- a- Andr ost - 2- ene- 178- car boxam de- 3- car boxylic Acid
(i)178-(N, N-Di | sopropyl car boxam de)-3-(trifl uoromnet hyl sul fonat e) - 5a- andr ost
-2-ene The title conpound was’ prepa d accorgl ng to Exanple 4 (vii) by

usi ng 3- oxo-5a-androstane-178-N, N, - ezaqﬁzl?g propyl ar boxam de in place of
3- 0x0- 4-fl uor o- 5a- andr ost - 1- ene- 78- N, N-di | sopr opyl car boxm de. (i)

3- Car bonet hE¥AMPEBAB\ndr ost - 2-ene- 178- N, N-di i sopropyl carboxam de The title
conmpound was prepar ed accordl ng to Exanple 3 (iv) by using

178- (N, N- di Etxbpreg ‘ ; 21308t

3-(trifl uororret hy!| sul fonat e) - 5a- andr ost - 2- ene n of

ézgr (()ls\lt l\¢3d|5| . ﬁ?. o0 "& ? il ('?‘i“ﬁ“‘f:} iﬂﬁ‘}h hosphonoacetate
Y mma gﬁ”&e&%& > datr K for
-’»' .
pnemhiy R e 1;3?2%?%1’.”',&3.@, bt

g yl d *LI
box J2i'A8: , H ¢ 44
178- car boxa 9 % fwater
Bp

accor di nghe
178NMd||§8 :

3- car borf® th Lg195t 3, 5-di ene-178- N, N-di sopropyl car- boxam de. The title;
conpound tallized fromacetonitrile; mp. [err]. EXAMPLE 30 35

N, N-Di | sopr gy ,g ; A G fcegmCar boxylic Acid (i)
176- (N, N- Di - %1 o 8 IIsulfonate)

andr ost 12 4@%&9&-3%(36-#‘&13-17 ;hﬁ'or&n')ettl‘{ Rulf iR} AURAoMfcackl’ epared according to
Exanpl e 4 (Vi ~0X0% ETTe di | sopr.opyl car boxam de

in place of Toa solution of androst-3,5-dlene-17-one-3-qarboxylic acid (314 mg, 1 mmol), prepared as in Example 14,

3- 0x0- 4-f | uar m v analtipidhed Thiorde Cil Caddetd 2.Bidbibaktyl-Smsthyidyydinea (272 Xagy1 T mmidl) earidi i€
conmpound  Viasrometitanystitfaniclantyeitkiel(0.9mi, 18 inmaljiarid theraolotion fsastinedd for @ hours. The reaction mixture

3- 8ar boremt hie shed ditysed-with rhettiylermehlante Wishedaith 0% hydchloricrabid taine, ded GBheantrdted to vield
conpound wasvqerasgrest-¢4,18-4ripoe-ti-(irfjudramsthyiavifohate)3-caiboiylidagidusi ng

178- (N, N-di | sopropyl carboxam de)- 3-(trifluoronethyl sul fonate)

andr ost - 2, 4€itjndreer-3.5;16dtiened 7-Hihdiisopropylcarboxamide-3 cerboxylic acid

178- (N, N—d| | sopropyl cr boxami de) - 3- gtl‘l f | uor onet hyl -.
sul f onat®) - andr BEVECefANGIERE, tPHiane- Htr@w@nfgwﬂwnawa?om&% F?'ﬁ’\%‘:éd?‘ht' gmol).
: 4

ndrost-s;s-dlene-

[err] after "‘P‘FY‘?"E]?‘J?Q“@W' WW A alladium(ii) ace-

c'f") d big(tyiphpy
Andr ost - 2, 4H(& c1a-he’&‘? i mm"fiﬁg'm%‘@m:".@s

orepar 0 2kl e o ; B s
3-car borreth ST~ 3, b= | B-N, N-di 1 sopr opyl car- boxami de. The
title PR EAT recrystal i zed from met hanol - acetone ; m p. [err]. 53
EP 0 289 32 TR\ PLE 31 N, N-Di | sopr opy!

5- a- andr 0st 3e; ¥dfinf id6r7-355.6 ofidacid (1)

3B- Car bogan®tto
3- Car boxnet hoxye Elreawoﬁ @&tprepuﬁaeo& %ékadipisssqmrtmawhwsmmmm 3{BHétrdliyd-
0.19 mml) (ofrehiPhgiod Wens-B-ore) fofandRbt-BenbdQ-ond-17pN, N diisdtoicarbbiaide.ac et at e
and; acetic acid was hydrogenat ed at [err] and | atmover 20 ng 10% Pd on
carden. Theexamrieien was filtered to renove the catal yst and concentrated

to yiel d77 ng (38%
X) -4 7B~8C etamidp-3,5-an¢_irpsta_diene

The title compound is prepared according te Example 3 (iii-iv) by substituting 17p-acetamido-4-androsten-
J.0ne for androsi-4-ene-3-one-178-N,N-diisopropyicarboxamide.

EXAMPLE 19

4-Androsten:3, 17-dione (20 g) is dissalved by gentle wanming in acetone cyanohydnn (30 mi). The crystals
which form after sexaral minutes are filtered, washed with pentane, and then dissolved in a mixture of pyridine
(50 mJ) and acstic anhydride (50 mj). After 48 hours the volatiles are removed under reduced pressure. The
55 waigye is then disaglved in ether and washed successively with 5% hydrochloric acid and aqueous sodium
bicarhongte, The orgenic agiuion is dried and concentrated to afford a mixture of C-17 epimers of 17-cyano-
17-gcetoxyandrosi=d-gne-3-one. Ghromatography affords 17p-cyano-17-c-acetoxyandrost-4-ene-3-one.
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10 of the title conpound. (ii) N, N-Dilsopropyl

5- a- Andr ost ane- 176- car boxam de- 3B-carboxylic Acid The tite conpound was
prepared according to Exanple 3 (V) dm,ggss-ﬁg“

3B- car bonet hoxy- 5- a- andr ost ane- 45 17B— N-d| | sopropyl car boxem de in place
o 3- carborreh xrgnd 3,0 sopropyl car- boxam de. The
title conpounC=vwe —-OT-aoe ohttrie; mop. [err] EXAMPLE 32
20 N, N-Di | so , ),,,—g,:d

(i) 3-Methox :, . gl ,;,9,9 ggﬁéﬁiﬁwm‘?@% I1gar oxam %@Aﬁﬁ&
title conpound Was prpare accorlng to t he wo steps of Exanple 3 (iii, iv)
by using net Wh\nﬁ&&-ﬁ%ﬁn@ﬁa—&l@ﬁ lic acid . . . .
andr ost - 4- ene- Doxam de and dli sopropylamne in
pl ace of net harOdoiytigr Qf)uclrbamethoxy-wp-.cyanod7-a~acetoxyandroat-3,5—dlene in methanol is cooled to 15°C.
3- Met hoxy 0es Bry-hidrachintid )¢ i ibBIaEihis Sheldolition ishd e mixateasiitvwiad Xogiand @t room temperature for 2
3- Met hoxy@es hourel SBveinf & Glan isinokesit under nagiuded phésdured Almbayre oIy | 1CTHFivaten Iviadded (faliowids by,
11. 3 nmmol ) i exceBBodivm bydronid@ew tD mixture isistirted fon 2 héurse Therpactionanidure thep is dcidifed andéxt-
was hydr ogentecked wih %ﬂl osofarn. Gangentration of the) rganiq selulign affordgandgpet-3.5diene- 17T ocni-8.17pRicar-
sol uti on wasbPVyiceeld I8 reeRypieliized frgrmmetharela| yst and concentrated to afford
4.36 g (98% of the title conmpound. (iii)

3- xo0-est¥. SW- 17B- N, N-di | sopr opyl car boxani de 35 To a sol ution
of  3-methoxyestr-1,.3 ° -1 _ I\I—dllsopropylcarboxamde(l 49,3.5
mol ) in |i g ndeksig)-dlere-17p-ol-3 cubplicadd i), and t-butanol (10 m) at[err]
was added 0. I;_J]hi ) ,'e The soI ution was stirred for 5 hours and
th met hano e wasestovr Y added. The ammonia was allowed to

o2t CHand Y %y 13 P i Ul P B DRI Nl 258 |
chI or of orm Bbﬁnmcﬁi @ e |) iﬁ%ﬁ%&‘&é ﬁ;’g ht&ed'fhn 'r&ﬂﬁxﬁlgtr 5 ﬁLu "’?n and
suspended i Nggn % e Titrglelevidoming th &8 n? h&and

aci d for 1. 5ygddied whRMthiGm ﬁwmmwtem&mddtdvcmﬂnmmmﬁam
and extragt ediwg &IWMnaiﬁﬁ%@qnﬁhﬂﬂﬂIMﬁﬁin@&m tiSerdile L1l ficktsS 003! Sthyl
the residue edetaf®adigd SHaacbrgdanic bolution is WashBd it yN hyd@eHidt cidi@ndanaiy. Theorydnk/phlase\
g of the tit iseiraodmg eonshiratet.\The Mskilhd ¥ thawdiggdivid in 76 mi ethyl acstate, cooled to 0°C and treated
Estr - 3, 5( 10) with 28gsf intBloperbanxaieickd for Shatim: The mixtuireis washel! with 0% sddium birediratersdiutivn S
prepar ed accenddhengoncgnifes Wbl eosid@s is didscivid i 100 telupnes Greated with triethylamine (3.6 ml), heated
3- oxoest rw5( $0T0°G rfar- 247 Bouxs, Nsocletl. | and (yashed | withr Welera e orgénin solution was concentrated and
3- 0X0- 5- a- andremsiegrapheimyigld Nﬂmﬁé'cﬂ!ﬁ"gd@ﬂﬁaﬁ%%aﬁ?d%edmt&'?ﬂ'@dwmddﬂ\‘vﬂis
redryst al | | z&@ehangh: wetsssoiutipn evemight tgyinld. plar extractiye workup \androst-5:7sdisgerds AT itk opy |
Estr-3, 5-di ene017B- carboxani de- 3- car boxylic Acid 45

3- Oxoest r - 5( lb&%ﬁ&"—"ﬂﬂ‘ﬂé@‘lsopropyI car boxam de(Exanpl e 29, (iii)) was

di ssol ved® and H a ted at [err] for .1
hour, cool ed é‘ﬂ“’ 41% fﬂ"@? '],g WF%W;W ly ored for
extracts wer % i %E "% .:“%L"ncl’ﬁmﬁ e T2 i Gheted w4

EP &2(89 327 Icpromqthgng and wnhpd wlth 5% hydrochloric acid, aquecus sodium bicarbonate, and brine. Concen-
© tetion and chromatography affords androst«4,7-diene-3,17-dione.

(i) 5—a-Androst-7-.ene-3-one-1 72:0!

The title compound is prepared according to the procedure of Example 4 (i) by substituting androst-4,7-
& dieng-3,17-dione for 3-oxo-178-(hydroxymethyl)-4-androstene.

{iv) &n-Andxast78$14z-ang—330na-17E_ ol

A solution of S-g-androst-7-ene-3-one-178-0l in ethyl acetate is hydrogenated at room temperature and 1
& atmosphare ovar 10% palladium on carbon for 8 hours. Filtration to remove the catalyst and concentration
gffords $-a-androst-8(14)-ene-3-one-17p-ol.

{v) S~a-Androst-1

8(14 -diener3~one:1_7 ol

& The title compaund is prepared agcording to Example 5 (if) by substituting 5-a-androst-8(14)-ene-3-one-
1780l for 20eg-(hydroxymethyl)ii=a-pregnan-3-gne.
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(i ) N, N-Di | sopropyl Estr-3,5-di ene-17B-carboxam de- 3-carboxylic Acid The
title conpound was prepared according to Exanple 3 (iii-v) by using
3-oxo0-estr-4-ene-178-N, N-di i sop- ropyl carboxam ne In place of

andr ost - 4- ene- 3- one- 17B- N, N- di | sopr EB928832Z Blani de. The title conpound had
5 anelting por nt of [err] EXANPLE 34

17B- (N, N- Di {vis Sphodrbata8lid)dioned E-obArpatboytic ®id5. 11-tri ene- 17B- car boxylic Acid
10 (i) Androst4-ene- 3-one- 11 oI 17B—car boxylic Acid Cortlcosterone |Is

di Ssol ved i n [T tiseerhpountds prepared @ctonding to Example; 6 (vdhraugs &) by subsiiutisg Seandrastil 014k d
at room t endienséne(Thec) for Sa-{ydromymathiilRregedtanP8ne-s then diluted with water
to induc® precipitation of androst-4-ene-3-one- 15 11-o0l -176-carboxylic
aci d whi ch EX\MRbERZActed by filtration. (ii) Androst-4-ene-3,1

1- di one-17B- car boxylic Acid To a sol uti on qof
andr ost - 4- cbbl:Diisoprapyi-androat-3.8.7 trlene- 1 T-carboxamide 3 arvppicgeld, o | 5 added Jones
Reagent drop- [ per si sts. | sopropanol is then
added t d?qu Hon is decanted and the

dual h :
s szvs Eﬁa v T
eiduig ¢ : n 'd

concent rat e PN o 180 #ff witer, § & 180mi

Androst - d ftieolss Sodidih bikkirbondts %9&%9 kxl&@éggmarggé :&?J&Qoawrﬁhmm
conpoun IS Shifated A-Visld SHaR leﬁiﬁ@[m diisbprEpyicardbi@inidd.ut i Ng

andr ost - 4- ene ,' ' ) carboxylc acid for

andr ost - 4- efen, RDRErok i 'ﬂoxa(nidi-)s-earbox lic acid

17B- (N, N- Di DOX AT 0€ sul fonat e) - 11- oxo- andr os
t- 85 dlaane » aummmmb ammduwlmnﬁmmﬂbwﬂeﬂﬁ'by

substitutiny. Wyrmmxmwﬁmvﬁmw-mmMIMr boxam de) for
and androst -4-ene-17B- (N, N-di | sopropyl car boxam de). (V)
3- Car bonst h%ﬂ@%xo andr ost - 3, 5- di ene-17B- (N, N-di | sopr opyl oar boxani de) .

The trtle co ound |s repared according to Exanple 3 (iv) by substitutin
' rrp p'r.p . carboxamde#carboxrig)ac (iv) by 9

boxam de) - 3- (trrfl uororrethsul fonat e) - 11- oxo- andr ost - 3, 5- di ene for
17B- (N, N di ® ralit adrogtap-4ranera7p- N-drisoprop_ carboxamide

(t rifluor orrehyl suI fonat e 03 i%’,,,@j—{@% ééi@.‘f’%im?o miijwlnﬁ .ﬁm&lﬂ N

Carborreth P
- dl | sopr8 slOS-IuRe ) el hrfaii' r@lgﬁlQF ﬁ%oﬁ&nﬁated
agpl e 4 ( .‘? V2 SRARAIG g0 e ort is 8xt'85t@d With ether and the ethereal ol-
dr OSt 3, 5- d' d dﬁﬂrhomo-s-a-androsune-at-one-ﬁB-N N-

3- oxo0- 4- qu SR TearR e aRe - L € drlsopropyl (vii)
3- Carbongpthox'4 ndr ost - 3, 5, 11- trrene 17B—(N N- di | sopr opyl car boxamni de). The

title conpgynmommﬁ |Qg,o§@niaeh@erba,rure of Cacchi (Tst.
Lett. 25 (42) AT DY |

3- car boxam de- W@MBWIWWYQ giul),f mon ¢f el dros--eBe-Sorfisd175-NiNadligopiopiBear,
N- ‘SOPI 0P \hbxaide witidA-honiesaandrtdland-done-17p-N,N-dilsopropylcarboxamide yields a mixture of 3-ene, and
178- acet axy e adiomBSg-Garboxpicasids. Whromatofraphy @nd (eoriygtallization ylelds pure A-homo-5-a-androst-4-
17B- (N, N- Di lessspiifeply-diseprbpyicarhimie-deerboslicagld5, 11-tri ene- 3- car boxyl i c Aci d.
The title conpound is prepared according Exanple 3 (v) by substituting
3- car borret h@&YMBEERDSt - 3, 5, 11- 55 triene-17B- (N, N-di | sopropyl car boxam de)

for 3-carbonet hoxy-androst-3, di ene-17B- (N, N-di | sopropyl car- 55
&5 NN-Dnso ..ohloro-androst-s 5-diene-17p-carboxamide-3-carb

{f) 3-Oxo-androstane~4-5-a-epoxid

The title compoynd is prepared according to Example 4 (v) by substituting androst-4-ene-3-one-17p-N,N-
s diisopropylcarboxamide for 3.0x0-5-g-androst-1-ene-1 78-N, N-dusopropylcarboxamide

() 3-Oxo-drchioro-4-androstene-178-N,N-d

A stream of hydrogen ghioride gas is passed through a chloroform solution of 3-oxo-androstane-4,5-
55  epoxide-17-N,N-diisopropyicarboxamide for 2 minutes. The solution is then washed with water, dried
(Na;S0,), ang concentrated tp yiald 3-0xo-4-chigro-d-androstsne-17-N,N-diisopropylcarboxamide.
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EP 0 289 327 Bl EXAMPLE35 ' _
17B- (N-t-Butyl carboxam de) -androst-3,5, 11-tri ene-3-carboxylic Acid 5

The process of Exanple 34 wherein N-tgplyaysayyi Ne i s used in place of
di | sopropyl am ne yields 17B-(N-t- _

Byt yl car boxam de -androst 3 5 11 tr| -c rbo
178- (N, N-di | §8p Yt v

WLOhatZiedd ah it ar boxylic Acid A
sol utionof 17-( . d||
acid (1 mol

; ggg ﬁg,% %ﬁgﬂggﬁﬁ
oxal yl chl or I'ng so utlon I's y added

to a sol ufi owmﬂ—ﬁ and hydrogen sul fide through which hydrogen sulfide is
bubbl ed. The=Hht=r=e 15 is then dill uted with ethyl acetate, washed with
wat er, dri ed,,,amgn,g_ y - ,.b&,,g,ac.w&s icl.a@d from
acetonitril e = e Tt e COnpoun

17B- (N-t - But Y $-O%dEPER nw._ PR Rbthyg- ndildsﬁ;ﬂe 3- thocar boxyl ic Acid The
process of Exafpre. 30 Wier e o
17B- (N, N-di | sommwwwumwm-mmmMmmwwwmmwu-
repl aced by iokiAmdtivi)id-aBdroatene (10IgDx hviariel Js added follayred By epotifiamotmethybiodided2.7 g)iint-butged!.d
yi el ds 17B- ( Kestin@istophtipuad-foriScheura The Jnbiurafs then codled, agidiBierl amsl exiracind aith rerpethane.
Ackd: 25 XAV Eicigromethanm aoliisn| isephsd vthybiom (firiggh, cand) cansantiated By vieldn T exor17-{wd
di | sopr opy| am¥rasthdd-nathybd-gndepeite usi ng t he. proced ures of exanples 2, 3,
4, 7, 27, 29, 30, 31, _32 and 33 re ectlvel 7. NO k'$¢§

ndr vkg~wl170) #b YiNDlisonropy-bmethyL 5o androst,3-ana 47p-carb 2

178 (N-t - But y| crb__d? qu ro- ' 0@,..., ¢§ 4h%ﬂenv% a&@d&)ﬁh&ﬁg@-@ﬂm

AMPLE 36 10

176N t - Bt yI car ¥
N-t-Butyl - ‘ = °car the | xy I'C aC|d
N-t-Butyl - an%&ﬁg d| ene- 176- car boxam de- 3-carboxylic Acid
N-t - But yl - 5- o=t a ane- 17B- car boxani de- 3- car boxyl i ¢ Aci d;
N-t-Butyl; R
N-t-Butyl -esr
An or al dosagp
by screening, TT1 ar d - ge capsul es the _
ingredients ina mmp(ifmmhm N-ullsifnlduiybarbbxarbidé owg) inTialoil of pyridine is cooled to
| ngr edi entes  -78°C. Triflyeromethyl indide gas is condensed in a dry ice-acetone bath and added to the Alergigrpyeidine
, cooled solution. The resulting solution is photolyzed using a medium pressure 450 watt mercury vapor lamp
\_ atroom temperature for 18 hours. The reaction mixture is then diluted with ethyl acetate, washed with cold dilute
hydrochioric aold, 5% sadium bisuifite, water, brine, dried over anhydrous sodium sulfate, and concentrated to
dryness. Rurifigation on a sllice gel column eluting with 20% ethyl acetate in hexane yields 3-oxo-4-trif-
35 Ilyoromethyl-d-androstene-17p-N,N-diisoprapylcarboxamide.

(i) N,N-Diisopmgxl-d-mmoromomxl-ands_’o;t-S.5-dIene—1 TB-carpoxamido-s-ca;boxylic acid
5&& . The tile compound is prepared sccording to Example 3 (iii through v) by substituting 3-oxo-4-trif-
40  lyoromethyl=-androstene-17p8-N,N-diisppropylicarboxamide for androst-4-ene-3-one-17p-N,N-diisopropylcar-
boxamide.
EXAMPLE 26
o

45 N.N-Dlisoprogx.l&triﬂuoros—neth;l-.androst-s.s-diene-1 7p-carboxamide-3-carboxylic actd

£ N,N-diisoprop lcarboxamide

178:N,Nelisopropylcerboxamide-3-(irifiyoromethylsuifonate)-androst-3,5-dlene (1 g) is dissoived in 10 mi

g0 of pyridine and is photolyzed using a Hanovia medium pressure 450 watt mercury vapor lamp at room tem-
perature for 18 hours. The reaction solution is dlluted with ethyl acetate which in turn is washed with cold dilute
hydrochloric acid, water, brine, dried over anhydrous magnesium sulfate, and evaporated to dryness. Silica gel
column chromatography eluting with 20% ethyl acetate in hexane affords 3-oxo-8-trifluoromethyi-4-androsten-

17004 Nllisoprepyicarboxamide.

(if) N.N-Diisopropy-8-trifiuoromethyl-androst 3,5-diene17§

.Muommpth l-4-andros§_epo-17

_boxamlde-So _llc acid

The title compound Is prepared according to Example 3 (iif through v) by substituting 3-oxo-6-trif-
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20- a- (Hydr oxynet hyl ) - 5- a- pr egn- 3- :

50 ng ene-3-carboxylic acid 55 magnesi um st ear at e 5 ng | actose
75 ny EP 0 289 327 Bl EXAMPLE 49#@?%953%%55 cal cium sul fate di hydrate
and Formula (la) compound shown in el ow, are m xed and granul at ed
in the prportlons shown with a 10% gel atin solution. The wet granules are
screened, dY9rmpthvit-andiopionari7fiNNdisepsopyicaspoxpmide faf andropticene-8-one-178-NaN-dilsograpyizern d
and conpre ®to a tablet. Table VI 10 Ingredients

Amount s N, | J opyl - 5- a- andr ost - 3- ene-

100 nmg 15 '\E)RHPEEB{ 17B- car boxam de- 3-carboxylic acid calcium sulfate

di hydr at’e 150 ng sucross

20 gy 20 st" N,N-Diis Iarboxamido-s-ﬂuoro-andmst-a.s-dlene-s-carbox lic acid

10 my 5 ny ; OBk , : :

3 nmy EXAMPLE=S '. e eneSCarboxyllc
acid, 7% ng, T«§a%ﬁﬂh‘5§ 0-19|§~ 'RQJH %I&e e ar'lm s
i nj ect abl e ggg gm{ um f&{;&& vﬁ,
are il ust reon u Pifhg 2 Dbs XIEQ

not | i m t edoioomich@eriine muwm rﬁhﬁls r vﬂﬁ wﬁﬁ‘ Iﬂ%ﬁn

to. al |l nodivhhe siedQug afiyious lhti ﬁ‘d&ﬁ rhidlerfal vils lac?

reserveds I eGlic Mnam zbaw&:h&dwh héXhe '@ mmﬁgadawaa .ﬁ‘sra*r g 9r17p-N/

CH, DE, FR rofyiBarbdximidheSuaminbiostériesd.obibo-2Mdioxotane (80%). A conpound  represent ed” by
the forml a (r): [err] IRV\:hICh 55 the A ring has up to 2 doubl e bonds;
the B, C, dWd7ENNiDienprapyicerboss B-a@paKyis pe-dloxolads cat ed by the
broken | i nes, prOV| ded that the Cring does not have a [err] doubl e bond

whén‘ thé B r | qugnepf HrehN-dikgerppyisaihonaphide-5-androstene-3-spiro-2'-dioxolane (4.43 g, 10 mmol) in
of dry dicmoromothlno at 0°C was added a solution of m-chioroperbenzoic acid (2.8 g) in 40 ml of

dichlormngﬂum dropwise through a dropping funnel. After completion of addition of m-chloroperbenzoic acid,
the reaction mixture was alioweéd to wanm to room temperature and stirred for another 30 minutes. The reaction
mixture was then washed with 10% squeous sodium suifite solution four times followed by 5% aqueous sodium
25  bicarhonate solytion, brine, dried over anhydroys magnesium sulfate, and concentrated to a syrup. Column
chromotography, eluting with 30% ethyl scatate in hexane, yielded 2.76 g of 17p-N,N-diisopropylcarboxamide-
5-q.8«=epxy=-gndroatanss3.gpiro-2'-dioxolane as a white solid (61%).

(i) &Oxm&ﬂuoroﬁndmteneﬂT&N,N-.dlhomxlparboxamlde

f 178-N,N-diisqpropylcarboxamide 5~¢, 6-¢-apoxy-androstane-3-spiro-2'-dioxolane (2.5 g) was dissolved in

N a mbxture of 50 : 50 (u/v) benzens gand ether. To this solution was added borontrifiuoride-etherate (2.5 mi) under

argon. The resction solution was stimed at room temperature under argon for four hours and then quenched

with 5% aquegus sodium carbongte. The organic layer was washed with water, brine, dried over anhydrous

3  magnasium syifate, and evaparsted to dryness under reduced pressure. The residus was then treated with 15

mi of saturated hydrogen chioride in glaclal acetic acld. The resulting solution was stirred at room temperature

under argon for 1.5 hours and then diluted with ethy! acetate. The ethyl acetate solution was washed with 5%

&'/ aquecus sodium bicarbonate, water, brine, dried over anhydrous magnesium suifate, and evaporated to dry-

d ness. The oryde material was purified on a silica gel column eluting with 25% ethyi acetate in hexane to yield

40 30x0-6p-flugrosd=gndrostene-178-N,N-diisopropyicarboxamide (675 mg, 30%) and 3-oxo-6-a-fluoro-4-
androstene-176.N,N-glisppropylcarboxamide (900 mg, 40%).

{iv) 17‘&N.N-Dnm- gxlearboxumidaﬁ. tr-muoromethﬂsulfonate)-s-ﬂuoro-androst-s,s-dlene

& To a salytion of the epimers of 3.0x0-6-iyora-4-androstene-17p-N,N-diisopropylcarboxamide (1.4 g) in 50
wi of dry dichioromethane wes added 2,6-di-t-bytyl-4-methyipyridine (850 mg) followed by triflucromethanesul-
fonic anhydride (0,78 ml) under argon. The resulting solution was stirred at room tempserature under argon for
3 hours. The solvent was then removed under raduced pressure. The residue was redissolved in ethyl acetate
which in tuye wap washed with cold dilute hydraohlgric acid, water, brine, dried over enhydroys magnesium

&  sylfale, and guaporaied to an oll. Calumn chramatography (silica gel, 10% ethyl acetate in hexane) yielded 17p-
N.N-giisopropyicarboxemide-3-(irifluaromethylsulfonate)-8-fluoro-androst-3,5-diene and 17p-N,N-diisopropyl-
aboxamide«3«(irflucramethylaulfonate)sS-lugro-androst-2,4-diene.

) Ethyl WEﬁ.N-dlimgmm carboxemide-6-fluoro-androst-3,5-diene-3-carboxylate

A mixtyre of 179N, N-dilsopropyicarboxamide-3-(trifiuoromethylsulfonate)-6-fiucro-androst-3,5-dlene (250
mg), tristhylaming (Q.12 mi), sthanol (1.5 mi), N,N-dimethylformamide (2 mi) and bis (triphenyiphosphine) pal-
ladium (i) acatate (25 mg) was purged with carbon monoxide for 10 minutes. The reaction mixture was stirred




Mis Or S; 57 BP 0 289 327 Bl EXAMPLE 49 The sucrose cal ciumsul fate
di hydrate and Fornula (la) conpound shown in Table VI bel ow, are m xed and
granul ated in the proportions shown vgrdgesas3Zz@b gel atin sol ution. The wet
granul es are screened, dried, 5 mxed with the starch , talc and stearic

acid, and screabad o éﬁo’%ﬁﬁ«%&xﬂ.&%& rébri Giefaturel GYBInfght¥hd thEYdIGEA Withlethyl acetate.
Amounts N, N. #H&WP ol ‘rﬂﬂaﬁ ‘WRR'§oid dilute hydrochioric acid, water, brine, dried over anhydr-
100 mg 15 gy Rffels, BreBbe Ablted tadRneua  Silch Sel coluftih iohtor@bgPaphTeiSting Witi 18% ethyi
di hydrate acelete in hexane yislded 108 mg of ethyl 176-N,N-diisopropylcarboxamidb Biutrg-andicat-8,6-diene-3-car-
20 g 20 st ahgidyiate (55%).

10 ng talc

5 nmg 25 S ti7f- ' carboxamide-6-fluoro-androst-3,5-diene-3-carboxylic Ackd

3 ng EXAMPLE 50 20- yl')-4-1luoro-5-a-pregn- 3-ene-3-carboxylic
cid, 75 ny, is Thesiaoompobnd waiBepated eéconding tecExammple 2 (i)l biy substituting ethid 9 Z3-N.N-diisopropyl-
i nj ect abl @ prakannideddvoraiidrastd. hdensdapbpryiatt dorh ScrarbametioxyB-apgrestaner) Zih.Nsjisop-
are il ust ratesietsbexsmide. Therreducthad s selting peiat of 3228 CABEvaRlized famacelRpiElR)-i on | s
not limted to the precise instructons herein disclosed and that the right
to all rmdifi%@ﬁa&com ing within the scope of the following clains is
reserved . C | . § f ' elal gcting States : AT, BE, CH,
DE\_FR BE I-F . spte-r epresented by the

i Al i s v.w_ _ D i1
forfrula (1): ' m& E E ”%‘Q&a@!? ing his up to 2 doubl e bonds; the
B, C a”g ?3 r‘% J“LJ”& n§-_h7 Reoy Edsgv\,here Pndi cated by the broken
| i nes, provide ' _
the'8' g h%dvmﬁéir o 6‘&&%’%@@’&'@@% Cn)sﬁraﬁ\g;eagq]wainhmmmmmp

@) 17| - : trifluorometh _ sulfonate)-androst-3,5-diene

) X

The ti_!i_a. compeund was prepared In 45% yield according to Example 3 (ill) by using androst-4-ene-3-one- '
25 17R=Neibulylcerboxamide in plage of angrost-d-ene-3-one-17p-N,N-diisopropyl carboxamide.

-t-bq carboxamide

The title compound was prepared accarding to Example 3 (iv) by using 17p-(N-t-butylcarboxamide)-3-(trif-
30  luoromathylsulfonate)-andrast-3,5-diene in place of 17p-(N,N-dilsopropylcarboxamide)-3-(triflucromethylisulfo-
nate)-gngrost-3,5-disne.

25 The title compaung was prapared acoarding to Example 3 (v) by i:sing 3-garbomethoxyandrost-3,5-diene-
17p-N--butylcarboxamide in place of 3-carbomsthoxyandrost-3,5-diene-17p-N,N-diisopropylcarboxamide.
The titie compoynd was recrystellized from agetonitdle, m.p. 247-250°.
' b EXAMPLE 28A
-N-t-Bu’txl Androst-3,6-d Ien9-1 7E;Garboxamide-3-egrboxylic Acld

) Notr Androst-3,5-diene-3-bromo-17 carquamlde

45 To an lgs coolad eplution of 3-axg-angrast-d-ane-17-carboxylic acld (10g, 30 mmol) in toluene (100 mL)
was added a solution of oxalyl bromide (24.2 g, 11 mL, 112 mmol) in toluene (100 mL). The reaction mixture
wag warmed to reem temperature until gas evolytion ceased.

Excass oxelyl bromide was svaporated at room tamperature and the residual androst-3,5-diene-3-bromo-
17320l bromide in taluene solution was ice cooled. T-butyl amine (40 mL) in tolyene (70 mL) was slowly added
50 and the mixture was stired 19 hours,
¥he regetion mixture was diluted with water (200 ml.) and toluene (100 mL.). The organic soluble material
was separated and washed with water (2 x 250 ml.), dried over magnesium sulfate, and evaporated. The oil-
Isolid resicus was flash chromotographed using silica gel, flash grade, eluting with 5 : 1 hexane : ethyl acetate
io give 5.5 g of white sclig, mp 174-77°C (40.3%).

(i) N-t-Butyt Androst-3,5-diene 17

rboxamide-s-carbp Iic_ _Acld

N-Buty} Uthiura (2.5 M in haxane, 90 mi, 226 mmol) was added over 20 minutes to a solution of androst-
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EPd 289 '327 Bl Zis [err] and nis 0-2; XiSH, F Br.l. [err]alkyl; Yis
H [err], F, or [err], provided that Yis Hwhen there is no [err] double

bond; [err] is Hor [err] ajkyl ; 5 gpdAbhiras absent or present as H or
[err] provided [err] I s absent when the carbon to which it Is attached S

doubl e bond%;d. W\Ahen | %Fg,;ij)i ! gHB' pooled tn-64

uearr rglﬁe{ 0%

d rggnic d, washed
ond Lerr) ) v u,»g?;gfg;ﬁe e
sel ected” fron ny P I oai kyl, phonyl ; or [err]

t aken toget piupiie 1égthe ni trogen to whi ch they are attached represent a 5-6
menbered sa ing conprising up to one other heteroatom selected from

oxygen and ﬂ,s,gu 5 e M,ae_;{_&%;y“cmgrogen al kali netal,
[err] aldgyl] T TAK al kyl ene and [err] Is
(i) phenyl pou rﬁh&ﬁyﬂw&rﬂ%mo(w boaxjuith cycl cal kyl carbonyl, so

(1ii) benzoyl; (v) am ng, or [err] al kyl
substituted amwmﬂrbﬂ%rﬁmﬁbobuﬁ(w 31eqm3|5was disséiviad il gickal acsiidcR (3dbIntL), 2.
bond. [err] eidightsphurousiriramidei(119280ani {44e mpaliwas Beiast-over'1g mindtes tsratidinsat fodiitdm-
al 567 i s 1y dpenayenfon2 hduess the yeliovkprécipitatis thetformed)Gas\ilteredowashed with sisthainol (300TEL)/ sp bidede s
the 17-a- hylbvesye i givaBT.8 g (§14%) cfwhity sbiib gwri78:M80°C.er r ] where [err] al kyl or
[err] where [err] have the sarre meani ng (5) a- hydrogen and B-cyano. (6)

a- hydr ogen €lhindegst Lk : "° or a phanmacautically acceptable

sajt thereof; exc co ounds i n_wh '
e "% Asolut%ﬁ pouml)umhydmxldc (50'g, 890 mmol) In 9 : 1 methanol : water (500 mL) was added to a slurry

of mathyl angraat-d S«ipne3-hromor17pacarboxylate. After refluxing 41 hqurs, the resultant yellow solution
was cooled and brought to pH4 using 10% hydrochloric acid solution. The white solid that formed was filtered
and washed with water. After drying in vaguo 8t 40°C, 49 g (100%) of product, mp 248-260°C was obtained.

25 (m)N-tBuM- Andmet-s.s-dleng-s-bmme-ﬁ&mrboxamide

Oxalyi ehloride (17 mL, 120 mmol) was added to a cooled mixture of androst-3,5-diene-3-bromo-17p-car-
boxylic acid (30 g., 79 mpagl) in dry toluene (300 mL) over 14 minutes. The reaction mixture was stirred at room
tsmpansivre until ges ewglution ceased (about 1.5 hours).

30 Excess oxalyl chioride was removed by concentration in vacuo at room temperature. The reaction mixture
_ was ice coolad and t-butylamine (102 ml. 954 mmo!) was added over 10 minutes. The reaction mixture was
p stirred &1 room tempergture for 1.5 hoyrs.
The mixture was giluted with water (300 mL) and toluens (50 mL.). The organiclayer was separated, washed
with water (2 % 300 ml.), dried gver magnesium sulfate and evaporated. The resultant pale yellow solid. was
35 slyrried fisst mathanol : water (7.3, 200 mL) then acetonitrile : water (39 : 11, 300 mL). After filtration and drying
in vaguo, 33,2 (77 5%) of while solid product was obtained.

&a.« (iv) N-t-Bug! Andmt-3.5-diene—17E:sgrboxamlde-3-carbox¥lIc Acid

© N=Butyl fithiym (2.5 M in hexane, 90 ml,, 225 mmol) was aded over 20 minutes to a solution of androst-
3,5-diene-3-bromo-17-N-t-butylcarboxamide (25 g 57.7 mmol) in dry tetrahydrofuran (650 mL) cooled to -64°C.
After 2.5 hours the reaction mixiure wes guenched with dry CO, for one hour, diluted with toluene (500 mL),
10% hydroghloric acld solytion (100 mL), and water (500 mL). The organic soluble extract was separated,
wahed with water (2 x 300 mL). dried ovar magnesium sylfate and evaporated. The crude off-white solid was
# morysialized fram ethyl acetate fo give 3.5 g of white solid, mp 242-49°C.

p-carboxamide-3-carboxylic Acid

® = = |
The tile compound was prepared by substituting diisopropytamine for t-butylamine In the process of
Exemple 26B.
EXAMRLE 28D
&

A mixtyre of N-t-butyl androst-3,5-diene-3-bromo-17p-carboxamide (42 mg), prepared as in Example 288,
' 52



The Aring has a [err]double bond and the B ring has a [err] doubl e bond,
[err] Is keto; The A ring has [err] double bond and the B ring has a
[err] double bond, and the D ring hagpdab#ssrlgs doubl e bond. [err] and [err]
is [err];and The B ring has a [err] double bond [err] 2. The corrpound of
Caiml that , . S5- lg 7B—car de car cnd
acid or N, ;ngi, P -’8 "

. sthyl p ngmaterlal
acid. 3. ThegLoul 1hmne ethyl
20- a- (hydr ox ny ' ene-

N, N-di i soproy - 5-a-androst - 3- ene- 17B—car boxam de 3 car boxyl I c acid,

17B- (N, N-di i gar boxam de) - 4-f | uor o- 5- a- andr ost - 3- ene- 3- car boxylic
add BB eE

17B- (N, N- di i aspdstRny-Hiom-Somstroicam) 11f NAMdiRomélcarbéxardidd- di ene- 3- car boxylic
acid, 5 20-a-(hya ny 5- a- pregn- 3- ene- 3-car boxylic acid.
3- car bomedhoxy Thi Me(il:bhmm Dw#aﬂrﬁm{tﬁbﬁﬂﬂb em-sﬁﬁﬁlulhﬁ IN(Nodtissprapgiamine for N-t-bu-
17B- N, N- di i stylamingy| car boxam de- 5- a-andr ost - 1, 3- di ene- 3-car boxylic acid,

N, N-Di | soproyl 5-a-androst-2-ene-176-carboxboxam de- 3- car boxylic acid,

N, N-di | sopr oEAMRLE®Iost - 2, 4- di ene- 17B- car boxani de- 3- carboxylic acid, 10
N, N-di | sopropyl_5-a- androstane 17B-car boxam de 36-car boxylic acid,
N‘N-Jdllso’ﬁro_ p8t-2 mider3carho id

estr-3,5(10) d Lc.acid, . N.Ndiisopropyl
estr-3,5-di eﬂ)}. ops ““h"m’t’l‘z\l_

176- (N-t - butyl n rost 3 5 ol < ac

178 (V1 gut 3...;&@’ Wﬁgm it sy
&"Btyl -ene- - oxa arb x I'C ac

176- (N-t - Buty}g_ LB -.: afie- 3- car boxyl I ¢ acid,

17B- ( N-t - But y| varpoam=oer= T =—3=car boxylic acid,

3- Car bonet hoxy*rhbﬁuaauﬁaéum&d#@ﬂw%eérﬂ maap?& {7B4EN-dilédpropylcarboxamide)-

17B- N-t - Byt y b aaiubamiayiuliininsSe i 2she 2 ﬁB-QNﬁ-dm dobXamite)-Srituoromethyl-

N-t-Butyl - andnfa&te)ﬂndkaeb,mbndm car boxam de- 3-carboxylic acid,

N-t-Butyl-estr-3,5( 10) di ene- 17B- car boxam de- 3-car boxyl i c aci d or 25

N-t-Butyl - es(m)N. : PO Brboxylic i

represented by A |ch the B ring has an

opti onal soubt Fheiitiadomsioendovap nrdpmrae@m tctmmm 3 (¥khy ubingicarbomethoxy-5a-androst-2-ene-
17B-N,N-diisopropylcarboxamide in place of 3-carbomethoxyandrost-3, 5-d|ene-17p-N N-diisopropylcar-

'\,,- bexamige. The title campound was recrystallizad from acetonitriie ; m.p. 203-205°.

EXAMPLE 30

“© The fitle compound was prepsred agcording to Example 4 (vil) by using 3-axoandrost-4-sne-178-N,N-
diisopropyicarboxamide in place of 3-oxo-4-flugro-5-a-androst-1-ene-17p-N,N-diisopropyicarboxamide. The

title compound was regrystallized from mefhanol ; m.p. 165-168°.

i S-C_a_rbome_th drost-2,4-diene-178-N,N-dliso| rop Ica_rb_oxarnide

g . K
The title compound was prepared according to Example 3 (iv) by using 178-(N,N-diisopropylcarboxamide)-
3e(trifuoromethylsulfonate) androst-2,4-diene in place of 17p-(N,N-diisoprapylcarboxamide)-3-(trifluoromethyi-
sukonate)-androat-3,5-giens. The ttle compound had a melting point of 162° after trituration with methanol.
The title compound was prepared according to Example 3 (v) by using 3-carbomethoxy-androst-2,4-diene-
17g.N,N-diisppropylcarboxamide in place of 3-carbomethoxy androst-3,5-diene-17p-N,N-diisopropylcar-
boxamide, The title compound was recrystallized from methanol-acetone ; m.p. 227°,
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[er‘

r] are each H or [err] alkyl: 40 [err] 'in which [err] is Hor [err]
alkyl ; or [err] in which [err] independently are Hor [err] alkyl, and M
is 0 or S. 5.-A conpound of f or mgh@ ablday gherr] in which: 55 The A ring

has up to 2 doubl e bonds; The B and C ring have optonal doubl e bonds where
I ndi cated by the broken line;, Mis Or S; Xis H or halo, and 59 EP O
289 327 Blé&t’ﬂ._Lé-Hor [err]alkyl [err] Is Hor [err] alkyl; [err] is
absent when_ t b 0re‘pt as an al pha hydrogen,

and [err] isfayoer al kyl , or 5 (b)
[err] ‘M"?f.eeg &m&iﬁm AL rfuch Lehigg! KY! - |
phar maceut i ar rraceut [ cal carrier and

a conpound OfWH@ AN Neglls ide (87 mg, 0.19 Example 2
T er1] 2l Woatrs o bl Bl omgpbpprids (7 09, 195 o) (Cramle 2

ri ngs have doPBFdn calBb &ﬁ’r%
pr0\g/| deqotl'zf bfwﬁgédﬂa-g o%? not h%ﬁ%@?’]‘%ﬁ?ﬁggﬁﬂﬁﬁgﬁﬁ (Brsi%%g

has a [err] doub ond;. 25 Mis Oor S; Zis [err] and nis 0-2; Xis H,
Cl, F, Br, @)N,\®lidopro d lrp-carboxamidd-3p-carbbiylic Add or [err], provided
that Y is H when 'fEer!e :IS no Ierri doubl e bond; |err] Is [err] alkyl; 30
[err] is absemmwnmmmwwmﬁmnbquwgBﬂ-carbpmthe:qrﬂ-a-cdd@atandqe
carhon t1e9 WiTBN-disofrepylssrbaxeinidel Insplatu ol -detnaietthxygndnostis, SidisnedtizichiN-disapropyiver- e
is a [ err]boaidd Thetitia compoundiwae soryslalized fiom edsiohitdlel; pel: d4Pet44°. and [err] is
EXAMPLE 32
\_ 2 N.N-Disopropyl Estr-3,5(10)-diene-17-carboxamide-3-carboxyllc Acid

()] 3-Methoxy-estr-1,3,5(10; .16-tetmene-_17-N.N-diiso TO] carboxamide

The tile compound was preparad aceording to the two steps of Example 3 (i, iv) by using methyl estrone
25  in piace of androst-4-ene-3-one-17p-N,N-diisopropylcarboxamide and diisopropylamine in place of methanol.

(1 3:Methos

3,8(10)-triene-178-N,N-diisopropyloarboxamide

wmy@;m 3.5(10),1 e;,mmnm 7:N,N-ditsopropylcarboxamide (4.45 g, 11.3 mmol) in 100 mi of a
30  3:1solution of sthy! acetate and ethanol was hydrogenated at 26° and 1 atm. over PtO, (350 mg) for 8 hours.
. The solution was filfered to remove the catalyst and cancentrated to afford 4.38 g (98%) of the titie compound.
N
: : (i) 3=0xo~e;h5@0)~om—1Tp-N,N-diisoprogeran_'boxamide

5 “Toasolution of 3-methoxysstr-1,3,5(10)-triene-17p-N,N-diisopropylcarboxamide (1.4 g, 3.5 mmol) in liquid
ammonia (25 mi), THF (10 mi), and t-butanol (10 mi) at-33°C was added 0.5 g of lithium wire. The solution
was stirred for § hours and then methanol (10 mi) was siowly added. The ammonia was allowed to evaporate

. and the residue was then partitioned betwesn water and chioroform. The organic phase was concentrated to
&:,.4-' a white solid which was suspangded in 8 mathanol-water mixture and then treated with 1.4 g oxalic acid for 1.5

4  hours. The reaction mixture was then diluted with water and extracted with ethyl acetate. The organic phase
was concentrated and the residue chromatographed (siiica, 1 : 9 ethyl acetete-hexane) to yield 0.4 g of the titie
compound.

() N.N-Olisopropyl Estr-3,5(10).diene 175

The tite scompaund was prapared accarding to Example 29, (i-il), by using 3-oxaestr-5(10)-ene-174-N,N-
dilsapropylcarboxamide for 3-oxa-5-a~-androstane-178-N,Nedilsopropylcarboxamide. The title compound was
recrystallized from acetonitrile ; m.p. 260-253°.

& EXAMPLE 33
S.N-Diisapropyl £

o 3—0xesstra4-e_ue-17g;N,N-dlisogrom' icarboxamide

3-Oxoestr-5(10)8ne-17p-N,N-diigapropyicarboxamide (Example 29, (iil}) was dissolved in methano! and
10% aqueous HCI (2 : 1) and heated at 85° for 1 hour, cooled, and thoroughly extracted with chloroform. The
orgenic extracts ware concenirated to vield the title compound as a white solid.
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(1) a-hydrogen, a-hydroxyl, or a-acetoxy and/or (a) [err] 40 where Wis a
bond or [err] alkylene and [err] is (I) hydrogen, (iv) hydroxy [err] alkyl,
(v) [err] al koxy, (vi) [err] where [eéprdzagrg,g,@,ach i ndependent |y sel ected
from hydrogen, [err] cyc- Iloalkyl,phenyl; or [err] taken together with
the nitrogen to V\:hl ch the ar.e attached reresent a 5-6 nenbereed saturated
ring conprisi N N;Rlisop ,‘5{‘-- flope-f7praatbpxamide:s Sitdltr rom oxygen and

nitrogen , or (v ere éﬂfér&;_ ";éh]zigv aI| ta h_dso
al kyl', benzyl b ook sAr,,; i d}q.m* i e
(i) [err] cycgr

al koxycar bonyl am no or [err] al kyl substltut ed am nocar bonyl (vi)
hydr ogen, or @AMFLQ 0 289 327 Bl (2) [err]where Wis a bond or [err]

al kyl ene, and ‘["é’r’ﬂ”ﬁave the sanme nmeani ng as above and [err] also is

hydr ogen or [ev b dﬁst.’b&mtmheq phe gyl bond repl aces the
17-a- hydr ogen, (4 ' or [err] where

" 9 y
[err] have th@)thwmddgm;_wgsgida- hydr ogen and B-oyano, 15
(6) a-hydrogen an -tetrazoyl, (7) keto; or a pharmaceutically
acceptabl e salt @WnoWdissﬂvegdnmmdam@mmaame@mmmma%
is N-t-butyl - @edtumsior 18 hgurlTomasalutirHs thap diuted withj water to induce progipitlation of gndgpsiy-ene-3-one-
N, Nc i i sop!‘op;ﬂl"@hﬁmw@‘is‘dHF‘Q’UpFQﬂWdJ’aﬂH?tB%t 3, 5- di ene- 17B-car boxani de- 3-

car boxylic aci

(In) Artdrost-4.-ene-3.1 1-dione-1 7E~carboxyl_lc Acld

To a solytion of androst-4~ene-3-one-11-0l-17p-carboxylic acid in acetone is added Jones Reagent drop-

\os 20  wise until 2 red color persiets. Isapropanot is then added to quench the excess oxidant. The solution is decanted

- ang the residual chromium selts are thoroughly washed with acetons. The combined organic solutions are then
fiitered through magnesium suylfate and concentrated to yield androst-4-ene-3,14-dione-17p-carboxylic acid.

@ Androst-.d:-on_o_»?ﬁ 1-dione-1 7_ﬂ-(N._l_\l-d|leopropyl—earboxam@.

26 .
The titie compound is prepared according to Example 3 (ii) by substituting androst-4-ene-3,11-dione-17p-
carboxylic acid for androst-d~ans-3-one-17g-qarbaxylic acid.
(iv) 17B=(N,N-Dilao, ( trifluoromethyisulfonate)-11-oxo-androst-3,5 diene.
- The title compound is prepared according to Example 3 (iii) by substituting androst-4-ene-3,11-dione-17p-
U (N,N-diigopropylcarboxamide) for and androst-4-ene-3-one-175-(N,N-diisopropylcarboxamide).
(v) 3-Carbomethoxy-1 1-oxo-androst-3,5-diens-178-(N,N-diiso icarboxamide).
" - . .

The title compound is prepared according to Example 3 (iv) by substituting 17p-(N,N-dilsopropylcar-
boxamide)-3-(trfluqromethylsylfonate)-11-oxo-androst-3,5-diene for 17p-(N,N-diisapropylcarboxamide)-3-
(trifluoromethyisylfongte)-androst-3.5-diene.

d0  (vi) 3.Carbome -11-({trifluoromsethylsuifonats)-androst-3,5,11-triene-17p-(N,N-dilsopropyicarboxamide).

The title compound is prepared according to Example 4 (vi) by substituting 3-carbomethoxy-11-oxo-an-
drost-3,5-diene-17#{N,N-dlisapropylcarboxamide) for 3-oxo-4-flucro-5a-androst-1-ene-17p-(N,N-dilsopropyl-
carboxamide),

(v 3-Carbomethoxy-androst-3,5,1 1-h1eno_-17 N_..N-dli'sopro Icarboxamt@e .

The title compound is 'prepared according to the procedure of Cacchi Qet. Lett. 25 (42) 4821-4824 (1984))
by subsiititing 3.garbomethoxy-11<{triflugromathyisuifonate)-androst-3,5,11-triene-1 7B-(N N-diisopropyicar-
&  boxamide) for 17g-gsetoxyandrosta-3,5-diennsJeyl-triflate. _

(_viﬂ).ﬁ N.N-Dnsepro Imrboxamide -androst-_3,5.11-triene-3-carb_o

_ ic Acid.

The title campound is prepared according Example 3 (v) by substituting 3-carbomethoxy-androst-3,5,11-
s5 friene-17p-(N,N-diisopropyicarboxamide) for 3-carbomethoxy-androst-3,5-dlom—17B-(N.N-dllsopropylear-

boxamide).



20 8. A conposition of Caim6 wherein the conpound is
20-a-(hydroxynethy|)-5-a-pregn 3-ene- 3-carboxylic acid.

N, N- di i sopr opyl - 5- a- andr ost - 3- ene- 176EEr %%Q de- 3-car boxyl i c acid,

176- (N, N—d||sopropylcarboxan1de) 4-f 150 -'a- andr ost - 3- ene- 3- carboxylic
aci d,

17B—(N N-d||§§§M§§%ﬁparboxanlde) 4-f | uoro- andr ost - 3, 5- di ene- 3-car boxylic
acid, 25 20-a- hydrox nethyl) quoro 5- a- pregn- 3-carboxylic acid,

3- car bonet ho #7884 q¥am e angrog trianes-efirpopyiic Add3- car boxam de,

N, N- Di |sogropylh5 a- anorost 2- ene- 176- car boxani de- 3- carboxylic acid

N, N- di i sopropyI &P s §12aLin Blacef disoRrpRviaming yigids Hig-(N-+-
N, N- di i sopr opy I SHa=aprn*0st &%ﬂé’@gﬁ‘ﬁ’a’wﬁ% 3B- car boxyl?’t: acid,

N, N- di | sopr O%ﬁ. d 3 5(10) - di ene- 17B- car boxami den- 3- car boxyl i ¢ aci d,
N, N-di | sopropyl—w?bw—S 5-di ene- 176- car boxam de 3 car boxaylic acid,
176- (N-t - put y_ﬁ poxylic aci d
178- (N-t-buty poxylic acid, 35

N-t - Butyl - 5-a- amfmtof wgoﬁmsﬁmamme%mmesw fid &id (1 mmo ) e ugpen-
176- ( N-t - But ydgomAdRK Bl Bedtbd VAh Q.5 QRediyi é’mo‘isasifoﬁ%hg.&o iﬁﬂb'.x( ting Gon fhen
3- Car bonet hogywipaddedts/a ¥diutian s RIS drd Bydrageh Afide th mchﬂya?dﬁb Iﬁdelsbubbled Themuxture
17BNt - Bisy | atieh Qhitewilicethyl dcotdciadhid with 3uigh, 8 uid dondentatel theresidiie T rechstaliized from
N-t - But yl - 5- acetonighleas vield the tir chefovddir boxani de- 3- carboxylic acid,
N-t-Butyl - androst - 2, 4-di ene- 17B- car boxam de- 3- car boxyl i c acid,
N-t - Butyl -5- EXMRMEdzt ane- 17B- car boxylic acid,
&/Butyl estr-3, 52 10) d| ene 17b- car boxam de 3-carboxylic acid, or

But y|# es L=t Sutyieahpanmideiandoshafd g-e‘;; _ aroxylioAsid i c acid. 9. A process
for preparing a corrpound of forrrul a; L EP 0 289 327 B1 formul a(l a)
inclaim6. [er 'i°§°sﬂ°b§’@ “'é??'R‘?I’ B-(N¥rdifisparenylcarpoxamide)-apgirpat-A,
tre at| ng a Cm‘bﬁ mld’)'andfost'a 5-diene-3-earboxylic acid yl‘ldS 17B-(N-t-Butylcar.
IBI

[err] 15 In '?1"3'F§'°B?‘%W{9°"E‘?’f¥'ﬁl‘\8" fluoro or iodo; and [err] X and
Y are as B er with an alkyl lithiumreagent followed by a

car boxyl atin r wth a palladiumcatalyst in the presence of a

e o o LT Ry SR O O T T 1 s

so  N-4t-Butyl-§-q-androet-3-ene-1 mrquamme:a—qarboxyﬂc acid ;

_ 1THhHs.Butylmrmm.dg)zseﬂuoro-{;-q—andmat-a-enea-carhoxyﬁc acid ;

A% 178-(N-t-Butyicarboxamide)-6-fiyoro-androst-3,5-diene-3-carboxylic acid ;
3-Carbomathoxy-N-bulyl-angdroat-3.5-giene-17g-carboxamide,
178-N-t-Butylcarboxamide-5-a~-androst-1,3-diene-3-carboxylic acid ;

35 N-t-BytyhS-g-gndroat-2-enee17f.carboxamide-3-carboxylic acid ;
N-t-Butyl-androst-2.4-gienes17g-carboxamide-3-carboxylic acid ;
N-t-Bytyl-S-a-androstane-17p-carboxamider3-carboxylic acid ;

o N-t-Butyl-eafr<3,5(10)-dlene-17p-carboxamide-3-carboxylic acld ; and
Net-Butyl-oatr<3,S-dipnes17p-carboxemide-3-carboxylic acid.

EXAMPLE 48

.4
::::

An oral doaage farm for sdministering Formula (la) compounds is produced by screening, mixing, and filling
into hard gelgtin capaules the ingredients in the proportions shown in Table V, below.

&
° ' Ingredients Amounts
20=g=(Hydroxymwethyl )-S~¢-pregn-3- S0
ene~3-carboxylic acid progn : : e
d magnesium stearate S mg
lactoss | | 75 ng



20, boxom de- 3-carboxylic acid or '

N, N- di i sopropyl - andr ost - 3, 5- di ene-car boxam deé- 3-carboxylic acid. 11. A
process for preparing a conpound of the formula (1) as described in claim1l
that conprises treating with an or gagbq, §4.g4a phosphine, a palladium (ii)

conpound, and a [err] al kyl al cohol, t hen addlng carbon nonoxide to a
compound O _the formula: [err] 35 mheren X, Yy, Z, J[err] and [err] are as
descri bed 3 r] as descrlbed formula (1) or noietles which can be
chemi cal |y conygr Julfat WE @rla%éthR‘raHéﬁ iowSare mixed
t her apeut i ¢ a@\gs_ n wi alirdol éPTﬁéw& rahélbsdré screened, dried,
5-a-redu ﬂMﬂMﬂr ssd ifth Atablet, OF USE 1N

t reat ment to reduce prost e Sl zZe. for foI oW ng Cbncentratlng

‘State : ES 1. A process for preparing a corrpound of the formula (i) in

whi ch: 62 E PO 289 327 Bl the Aring ‘bﬂbldEVIO 2 doubl e bonds; the B,

C, and D rings have optlonal doubl e bonds ere I ndicated by the broken

| nes, .prewided that the C ring does not hav a [err] double bond when the B

ring has a [err] doubl e bondln ed¥edesr] and n is 0-2; X |s pmounts F,
Br, I, [err] aIkyI Yis H [err] F, or CI, [err] provrded that Y Is Hwhen

there Is no [err] double bond err al k [err] is aboard or &r&si{&
Hor [err] prO\NdECPEEQ r'?EY é“@&Pb' n to which it ached
|'s” doubl 5 10 bonUEQf’Gf- ?ﬁmP Pr f‘ﬁeP& a [err] double

bond, d 1) a-hyd
o hydroxyl | or Sabguil Mﬁ%ﬁﬁyaéﬂﬁ'ﬁ?et?&}e%] s  whers W ie B o
[err] al kyl ene g\g&égér] I's- (i) hydrogen, (ii) hydroxyl, (iii) [ezo lmdlkyl,

20

starch 10 mg

tale | | S mg

2 stearic acid | B 3 mg
EXAMPLE 50 |

20-a-(Hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic acid, 75 mg, is dispursed in 25 ml of normal

30 saling to prepare an injactable preparation.
While the preferred embodiments of the invention are lllustrated by the above, it is to be understood that
the invention is not limited to the preciss instructions herein disclosed and that the right to all mdlﬂcaﬁons com-

ing within the scope of the fallawing claims Is reserved.

35
Claims _
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, L], LU, NL, SE
40 1, A campoung represented by the formula (1) :
4
(1)
g

in which :
§5 theAringhasupto? double bonds ;
the B, C, and D rings have optional double bonds where indicated by the broken lines, provided that the Cring
does not have a GGy, double band when the B ring has a Cr-Cy double bond ;
MisOorS;
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(iv)'hydro‘xy [err] alkyl, 26 (V) [err] al koxys—wi)—ferr] are
each independently selected from hydrogen, [err] alkyl, r cyc- | oaI kyI
phenyl ; [err] taken together. with th to WhICh m n
represent a 5-6 nenbered saturated ri ﬁ%ﬂc rrp?’reﬁsll ng up to mﬁ ,mr 'i
het er oat om sel ect ed from oxygen and nitrogen or 30 (v i Mefr]*
where [err] i< a4 al kaIr metal [err] alkyl, benzy;, or (b) [err]

where Ak is [eralk ie rr r&/ Lnerrhlwna'l rbonyl
e et e e S o

alkoxycarbony

hydr ogen, r 'HdﬁﬂmTﬁﬁq [err] have t he
same nean- |ng as above and [err] also S hydrogen or [err]
alkylcarbonyl (3) where the dashed bond rephigesyyt he 17-a-hyrdrogen, (4)
a-hydrogen and [err] alkyl or [err] where ave the sane neaning (5)

n-hydrogen,and B-oyano, (6) a-hydrogen and B-tetrazolyl, or (7) kato; or a
pharmacautical ly acceptabl e Si?ggeﬁh.ﬁh%%f except corrpounds I N Aottt s55
The A ring has [err] double bd @ Bring has a [err] double bond,
[err] and [err] i seto; The A ring has&[err] doubl e bond and tri[%&B ring
has-a [err] doublmMidmutdﬁyd-BW riogst-3-feer] doubl e bonds mg
andferr] 15 and 6378~-cRrdoxanide-Ixcarboaylicid@ide bond [err]. that
conprises treating vvrth an organi ¢c_base, a phoaphine, a palladlggﬁltlgzg(i
conmpound, and [ erGa3SHUR, S} Aihydrate. . addi ng carbon nonoxi

conpound of the formula (V): 20

[erir] 5 wherein Rucgoss [err] are asdescri bedabove and [err] is fol &8 s

whiH can Becher rugﬂéﬁ/ converted _ _ 10 mg
tale S mg
2 stearic acid : | 3 mg

EXAMPLE 50

20.q-(Hydroxymethyl)-4-flucro-5-a-pregn-3-ene-3-carboxylic acid, 76 mg, is dispursed in 25 ml of normal
3  saline to prepare an injactable preparation.
: While the preferred embodiments of the invention are illustrated by the abovae, it is to be understood that
\_ the invention is notlimited to the precise instructions herein disclosed and that the right to all modifications com-
ing within tha scope of the following claims is reserved. .

35
Glaims
g—‘ Claims for the following Contracting States : AT, BE, CH, DE, FR, 6B, IT, LI, LU, NL, SE
- o 1, A campound represanted by the formuia (1) :
49
(1)
$

in which :
65  the Aring has up to 2 double bonds ;
the B, C, and D rings have optional double bonds where indicated by the broken lines, provided that the C ring
does not heve a Q.-Gu, doubie bond when the Bring has a c,-c. double bond ;
MisOorS;
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to R3. 2. The process of Caim1l wherein the conpound prepared is
N-t-butyl -androst-3, 5-di ne-17B-car- boxem de- 3-carboxylic acid or .

N, N- di | sopr opyl - andr ost - 3, 5- di ene- 17B- car boxam de- 3- carboxylic acid. 20
3. The process of Claim1l wherein t h&P 86?&%6#&5 prepared Is

20 a- (hydroxynet hyl ) - 5- a- pregn- 3- car boxyl i ¢ aci d,

17B, - (N, N- di Z is (@) pyd reie08oxam de) - 4- f | uor o- 5- a- andr ost - 3- ene- 3- car boxylic
acid, XisH, Q. F, B8r, | CFs, qr Cg alkyl ;

17B- (N, N-di |’ébﬂr%y%1ea¢'b@km%§M\fiPUmhmtaﬂelrsaspsQq@umm 3-carboxylic
acid, 25 20” ¥y iret h -4-fl uor o-5-a- pregn- 3-ene- 3-carboxylic acid, -
3- car boreit hd%ye 2qseat o H!Mﬁa CHyrigvisigd R3is sbegntavhen thy parhoppin whishdy atieched is double
17B-N, N-di i s@?‘?’é car boxam de 5- a-androst -1, 3-di ene-3-car boxxl i c acid,
N 1D sopr 18 Exbot e P 3. o OS5 G oo Bondcsr Exopt Ry A A ydepgon - and
N, N-di i sopr

apdr os 4- di ene- 17B- car boxani de- 3-carboxylic acid. 30
N, N-di i so rop)ﬂ” Ml’é‘g M’ﬁ’r'ﬂ%am de- 36- car boxyl i ¢ acid,
N, N-di i sd‘gropyl )str 3,5(10) - di ene- 17B- car boxani de- 3- car boxylic acid,

N, N- di i sopropyl estr-3,5-di ene-17B-carboxam de- 3-carboxylic acid,

17B- (N-t - but yl car boxam de) - andr ost - 3, 5, llﬂrl ene- 3- car boxylic acid,

17B- (N-t - but yl car boxami de) - andr ost - 3, 5B€W-&T¥Q-3 t hi ocar boxyl ic acid, 35
N-{_-But yl; 5- a- andr ost - 3- ene- 17B- car boxyl i ¢ aci d,

17B- (N-t - Butyl C%W@%}m&éhm&ﬂnéaﬁb‘ﬁ@r ost - 3-ene-3-carboxylic acid,
17B- (N-t - But yl car b xpindés f1uor o- andr ost - 3, 5- di ene- 3-carboxyl i ¢ acid,

3- Car bonret hoxy- N- t gijuyér androst 3, 5-di ene- 17B- caboxam de,

17B-N-t - Butyl car bo(iﬁaojmeyts- androst -1, 3-di ene- 3-car boxyi c acid, 40
N-%But yle 5- a- andr @3 byd@xpesaligis- car boxani de- 3- carboxylic  aci d,

N-t - But yl - andr ost -(¥) Gh-sablkpsye- 17B- car boxani de- 3- car boxyli ¢ acid,

N-t-Butyl -5-a- andr@%m%wwﬁammmhmmmxﬂmfrall)lhlldmﬂeﬂ. Cis allql,c,_.cyc-
N-t - But yl - sal t - 3, Sedky), phing i or RE 2l R%iaken logethey wittgthenitrdgerip which they ade attgehed represent
N-t-Butyl-estr-3, Sﬂifﬁmﬁ@bMWQW"WMWTMMBGNMM%aﬂd
process #r the pr ™ on of a pharneeuti cal nE05|t|on whi ch conpri ses
bringing into ass m%BmGawm%%mﬂsﬂ Ry [err] In which:
15 the Aring hi®) : MsiCypptliylone sdR%ie C and D ri ngs have opti onal
doubl e bonds wher e(')l"%ﬁy' Pégy{ﬁ%l‘y’&g broken lines, provided that the Cring

does not _have [er en the Bring has a [err] doubl e bond;

TNCP

Z, is [ers?] and n ‘ ;eg"
(7 (v) amings, or C1.,g alkyl ‘substituted aminocarbonyl,
(vi) hydrogen, ar
35 2 ?GH-W-GQ:K‘ or =CH-W-OR®, where W is a bond or C,_, alkylens and R*and R® have the same mean-
| ing as ghove gnd R® gigo Is hydrogen or C,_y alkylcarbonyl ;
3

where the daghed hond replaces the 17«g-hydrogen,
45 (4) a-hycrogen ang f-NHCQR? where R?is Cy.12 alkyl or B-NRSR® where R® and R® have the same meaning
' as ghove,
(8) g-hydragen and p-oygne, -
(@) g-hydrogen and f-teirezoiyl, or
(P kstp; o
¥ o 2 phammaceytically acceptable sajt thereof ; except compounds in which :
The A ring has & GG, dauble bond and the B ring has a C5-Cg double bond, R is CHa, and R? Is keto ;
The A ring hae GsrC, double band and the B ring has a C4-C, double bond, and
the D ring has g C1g-C47 double bond, R? is CHy, and
R is CQQCH, ; and
L The B ring has a C5-Cq double bond, R is CH,, and R® is COCHj.
2. Tha compound of Claim 1 thet is N-t-butyl-androst-3,5-diene-17p-carbaxamide-3-carboxylic acid or N,N-
dilaopropylmandrost-3,6-dians-17g-carboxamide-3-carboxylic acid.
3. The campound of Claim 1 that is



20 'Xis‘H, F, Br,l, [err] or [err] alkyl; Yis H [er
provided that Y is H when there is no [err] double bond; [err]

alkyl; [err] is absent or present as Epghsd @yl Provided iﬁli L"l ’mﬂ
when the carbon to which it is attached is doubl e bonded” ” ﬁm

absent when there is a err Hblﬁ bond or present as "an’ alpha
hydr ogen; and?qar{h T ogEn” y and/or 30 [err]

Wh Wi Ie ’y O
ere is a mﬁw ﬁiﬁg (\(/I)I%err]

hydroxyl . (i v},

al koxy, 40 he ependent |y
selected fro 2 cand mﬁ@flﬁ,ﬁlﬁ?ﬁfiﬂw [err]taken together
with the nitrg %’ ' ndtbdi-4 8 RAe-5-8dcRAB BEd, 2 5- 6 meneber ed
saturated ring |5qg,,mﬂ12q,, wﬁﬁnmtagbaqmsel ected from oxygen
and nltrogen N‘N;gllﬁ@hb)% 2, 4ignelty @d-kaboxyicrsil . [err] al kyl,
benzyl, or45N,N-dilsopropdt! ne\WBEarbdkdtmidesspioambodylic saldky| ene [err] is (i)

pheny; [err] aN@lk@&bheim.sﬂMbna)-ﬂbeﬂaxtha-@w)oxylblaw]l al koxycar bonyl, (v)
am ne-, or [eNnNdigiplopy satrd5-tiprietrHcrizpamidedeahonyit acidaydr ogen, or (vi |)[err]

al kyl, (2)[ernwmw»§ma.mmmrbm@ geldr r] have the sane

meani ng as ab&TfeNeshutyl@rbokanide)-gndrostid. Hejene-3-thjpcarbax 3% kyl car bonyl ; 55 EP O
289 327 BI55 muu&mmm-ﬁwmm@e@@w&c s a- Qﬁ\&grogen (4)

ERTRRARITYR; Bl
Lerr]- hydr ogegy"gd_&d'ww arDoX y e)-s-ﬂuoro-a drost-3 lene-mﬁ:cac X re ferr] have the
20

sane neani ng :
: I}-A-nar-8-g-pregn-1-ene-2-carboxylic acid,
3-Carbomethoxy=N-t-butyl-andrest-3,5-dlene-17p-carboxamide,
L 20 17p-NatsButylcarboxamides-g-androst-1,3-diene-3-carboxylic acid,
N-t-Butyl-5-g-androgt-2-ene-17p-carboxsmide-3-carboxylic acid,
N:t-Bytyl-androst-2,4-diene.178-carboxgmide-3-carboxylic acid,
Net-Butyl-5-a-sndrostane-17p-carboxamide-3-carboxylic acid,
N-t-Bytyl-estr-3,5(10)-dlene-17-carboxamide-3-carboxylic acid, or
25  N-t-Butyl-gstyr3,5-diane-17p-carboxamide-3-carboxylic acid.
4. A compound represented by the formuls (1II) :

(I11)

, in which the B ring hae an optional double bond where indicated by the broken line ;
N R! and R? gre each H or G alkyl ;
4 RBIg HG(CH)CHQRM in whigh R2% is H or C;.gs alkyl ; or
CONRRZ in which R% and R% independently are H or C,_ alkyl, and Mis O or 8.
5. A compoung of formula (11)

(1x)

in which :

&  The Aring hag yp to 2 double bonds ;
The B and G rings have optional double bonds where indicated by the broken lines ;

MisQorS;
X is H, or halo, and



(5) [err]-hydrogen and [err]-cyano. 10 (6) [ err]-hydrogen and
[err]-tetrazolyl, or (7) keto ; and a pharnacauticall yac

t hereof and a phar maceuti cal |y accept er. 5 A ﬂmﬁwmnﬂm d
In claim4 in which the conpound of f%?bgqs%%ﬁ H”m
N-t-butyl-androst-3,5-diene- [err]- car boxam de 3 car boxylic aci d sol d or
[err]- carboxﬁh’ﬂé"“é’-ﬁea’ﬂ‘ﬂo ¥ or Geidliyl i 15 6. A process for arin
cormound of (PO rr%rr- rs]a %ﬁ SrnT B Py S o b 583 e

I S t same as [err] as described for

ggr F‘””“Iaﬁra %ﬁ 9‘8 ’ gjé /1 alkyl, and Mis O
ormnmul s a al Ky an i s

S, whi én %Fﬁm% 35 40 i

lerr] i broﬁﬁ Ww%fm?&r?"%ﬁ 003 fopi Pl s 9o e

above, with l'i thium 45 reagent followed by a carboxylating
agent, or wrth a paI | adi um catal yst in the presence of a base, a [err]
al kanol apd carbone nmanoxide. 7. The process of f£laim6 wherein the
conmpound prepared is Nt buty-androst-3,5-di eog-jerr]-car-

boxam de- 3-carboxylic acid or 2 J
N, N-di i sopropl andr ost - 3, 5- di ene- car boxani

oxylrc‘( grd. 50 Cl ai nms
' roséss for pr paring.a
coxpound @f the formula (1), $9 32 Bl [err] In which: the Aring
has up to 2 doubl e bonds; b‘l._th -CA4nd D rings have optional double
bonds where indicated by the bip | ¥, provided that the C ring dose
not have a [err] double bond en B(heRB ring has a [err] double bond; Mis
S; Zis [err] and nis O- 2 Xi§H &, F Br, I, [err]alkyl; 20 Yis
HQ["?I‘I‘] P. or C, [err] provided that Y is Hwhen there is no [err] doubl e
bond; [err] #MWWP: [err] is absent or present as Hor [err] provided

[err] is absdhtAfipRdies e 2davbiafendss which it I's attched i s doubl e bonded:
The B, C, and D rings have optional double bonds where indicated by the broken lines, provided that the C

Ang Qm not have & Cy-Cy doyble bond when the B ring has a Cy -C, double bond ;
s MisOor$:;
Zis (CHnandnis 0-2;
XisH, Q,F, Br, 1, CFy, or Cy. g alkyl ;
Y is H, CFy, F, or Cl, GHy, provided that Y is H when there is no Cs-Ce double bond ;
R1is M or Gra alkyl :
0 R2is absent or prasent as H qr CHy, provided R2is absent when the carbon to which it is attached is double

! bonded ]
o R0 is absent when thare is 8 C,~Cs, Cs-Cs, or Cg-C4g double bond, or present s an alpha hydrogen ; and
Riis
(1) a-hygdrogen, ashydraxyl, or q-agetoxy and/or
35 (a)
| 0
o 8-w-C-R*
40
whare W is @ hond or G2 alkylene and R¢ is
() hydragen,
(1) hydroxyl,
(1) Coopp allcyl,
< (iv) hydraxy Cy.g alkyl,
(V) Craer alkoxy,

(vi) NRER®, whare RS and R® are each independently selected from hydrogen, C,_g-alkyl, Cse cyc-

laalkyl, phenyl ; or R® and R® taken together with the nitrogen to which they are attached represent
: aﬁm@u’ed&emrlhddngmmpﬂung up to one other heteroatom selected from oxygen and
® nitogan, or

(vif) QRY, whare R? ig hydrogen, alkell metal, Cy_ss alkyl, benzyl, or

(b) ReAlksORS, whare Alk is G112 alkylens and R® is

) phanyl Ci.¢ alkylcarbonyi,

(U) Gs.10 Cyslaglkyicarbonyl,
55 (it}) benzovl,

(iv) C+.s alkoxycarbonyl,

(v) aminge, or C4.¢ alkyl substituted aminocarbonyl,

(vh) hydrogen, or
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[err]is absent when there is a [err] double bond, or present-as an al pha
hydr ogen; and 25 [err] is (1) [err]-hydrogen, [err] hydroxyl or

\[I\ke]re:]e-\e/l\?ietsogybggg/ 8: Egzr]soal kkyl ene aﬁdt[)ésrsrs]nlas (1) hydr I!”""L"I" n"”"'
(ii) hydroxyl, (iv) hyq [err] al kyI (v) [err] al koxy, Ter'r] Saré&

each i ndependent [23{ : % Xadr cyc-
| oal kyl, phenyl ?1" 1 &- YT NRS 20hRchve te
ar);e1 a%lt acﬁegnrlep é@eﬁ ﬁﬁ%ggg e'&y'ﬁ"hgl Coﬂrr'grl si ng upCt 0 onza"-|e

ot her heterpato | ect ed from oxygen and nrtrogn or (vii) [err] i

hydr ogen, al kali nmetal, [err] al kyl, benyl, (b) [err] where Alk is [err]
al kylene and [err] is (i) phenyl [err] al ylcarbonyl (ii)[err]

cycl oal kl carbonyl, (iii)benzoyl, (iv) [erQ] oxycar bonyl, (v) am no-, or
[err] al kyl substituted am nocarbonyl, (vi hydrogen or (vrr) [err] al kyI
(2)[err] where is a bond or [err] al kyI ene and [err] have the sane nean-

| eg as above anshdrethe jasbddbond repladeytis tyehydesger, er r | - al kyl car bonyl (3) 55 67
EP 0 289 327 Bl (#hehyregéraandMNHEORDyhar R is Gl-a el or BiNRSR®Wherde &P and RPiyate the same m(ediing
[err]-hydrogen aschbpessr] where [err] alkyl or [err] where [err] have the
sane neani ng as @bebysrogersynd Beyanp.- hydr ogen and [err]-oyano, 10 (6)

[ erct - hydr #gen aﬁﬂa‘tom]‘ﬂi"éﬁw-%r (7) keto:

or a pharmagceytically acceptable salt thereof.
7. A compasition of Claim 6 wherein the compound is N-t-butyl-androst-3,5-dlene-17-carboxamide-3-car-

. boxylic acid or N.N=diiaopropyl-endrost-3,5-diane-17g-carboxamide-3-carboxylic acid.

N 20 8. A compasition of Claim 6 wherain the compound is
20-g-(hydroxymathyl)-§-q-pregn-3-ene-3-carboxylic acid,
N,N-dlisopropyl-Sea-gngdroat-3ane-17-carboxamide-3-carboxylic acid,
178-(N,N-diisapropylcerboxamide)d-flucro-S-g-androst-3-ene-3-carboxylic acid,
175-(N.N-diisopronylcarboxamide)d-flugro-androst-3,5-dlens-3-carboxylic acid,

25 20-a-(hydroxymethyl)-4-fiuoro-5-a-pragn-3-ene-3-carboxylic acid, -
3-carbomethoxy«N,N~diigopropyl-androst-3,5-diene-17p-carboxamide,
178D, Nadisopropyicarbexemide-S-a-androst-1,3.diene-3-carboxylic acid,
N,N-Dilagpropy! S=a-gndrost-2-ane-17f-carboxamide- 3-carboxylic acid,
N,Nedilsopropyl androst-2,4-disne-17p-carboxamide-3-carboxylic acid,

30  N,N-diisopropy) Sag-androsiane-17-carboxamide-3p-carboxylic acld,
N.N-diisopropyl estr-3,5(10)-Jigne-17@-carbaxamide- 3-carboxylic acid,

A\, N, N-diisopsapyl estr3.S«diane-17f-carbguamide-3-carboxyllc acid,
17p-{N-t-butylcarboxemide)-androst-3,5,11-risne-3-carboxylic acid,
17f=(N-t-butylcprboxamide)-androat-3.5-diene-3-thiocarboxylic acid,

35 N-(-ButylS-g-androst~3-ene-17p-carhaxamida-3-carboxylic acid,
178-(N:-Bytyicarbexamide)8-luorosS-a-andrast-3-ene-3-carboxylic acid,
178-{Dal-Butyicarboxamide)-8-flyora-androst-3,5-diane-3-carboxylic acid,
3-Carbgmathaxy-N-{-btyi~androst:3,Segiene-17g.carboxamide,
s 17g-NetsButyicarbouamidpsS-g-andragi-1,3-diane~3-carboxylic scid,
«©  N-tButyleS-asgndrast-2-ange1 7f-carboxamide-3-carboxylic acid,
N-t-Bytyl-andrast-2, 4adione-17G-carboxamide-3-carboxyiic acld,
N-t-Butyl-Sngengrostanss 17p-carboxamide-3-carboxylic acid,
N-t-Butyl-epir-3,8(10)-digne~17g-carboxamide.3.carboxylic acid, or
N-t-Butylenir-2,S«lians- 17g-carboxamide-3-carboxylic acid.
44 9. A proceas for preparing 8 compound of formula

in'whigh R2, X and Y gre as described for formuia (la) in claim 6 and R4 is the same as R? as deacribed for
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Q a phar'rraacauti cally acceptable salt thereof; except cmcrr*

The A ring has [err] double bond and the B ring has a [er”"m)
[err] is [err] and [err] is keto; Thesgﬁ'aggﬂrﬁp [err] do , Hm JEW
B ring has a [err] double bond and 15 ring has a*[efr]t aou
bonds, [err]and ?‘.-.{‘9 The B ring has [err] double bond, [err] and
[err]. that c 1éé gdh4Ng with an organic base, a phosphl ne,
pal | adi um (i é,?ﬁ ﬁﬁg}cﬂpmoﬁbmbol and than addi ng car bon
nonoxi de to a corrpou orrrula : 20 [err] wherern X, Y,Z, [err] are
as descri bed above and [err] or noi eti es which can be chemcally converted
to [err]. 5 The process of Caim1l1 wherein the C(grlr’pound prepared is
N-t-butyl -androst-3,5-diene-[err]-car- 35 axqitde- 3- carboxylic acid or
N, N- di i soproyl -androst-3, 5-di ene-[err]-carbf -arboxylic acid. 3. The
process of Caim1l wherein the conpound g8r @-
Sere- arboxylic acid,

ar boxam de- 3- car boxyl ic acid,
[err]-N, N(diil sopropyl car boxam de)- N 3- a- andr ost - 3- ene- 3- car boxyl iC
acid, 40 <t
[err] (N, N-di i soproyl car boxam de) - 4- f1 dur o- &indr ost - 3, 5-di ene- 3-carboxylic
ackd, 20 [@rr]-(hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic acid,

3- Car bonet hoxyn-ijchiXtis brempirebiprpl fluam dr lodot; ! RS, RIF.XAad Y 21 28 deseripadaove, with an alkyl lithium
N, N- Di i Sopr op yeagéitfalicwadibysarbaxyialing 20676 otwith b palladiirieaisfystin theprerenceiof g bage, a G slisgnol,

20-[err]-hydroxynmet hyl)-5-[err]-preg
N, N-di i sopropyl - 5- a- andr ost - 3-ene-[ e

N, N-di i sopropyFGGMFOSMOA di ene- 178- car boxam de- 3 car box Ll C ac'é!d 17

N, N- di i sopr op ‘9 aheampfaﬂ@mﬁsh d '69 fone-17p-car-
N, Netli | SOp®op - i @H@“’f?@w 85( h t ‘%%'qm reatin
N, N- di i sopr op)él%‘F &?a?ﬁ}ﬁ%é 9

In
178- (N-t - butyl : %Fl%”gm %"" 'g carbo )?I&PH%P eaudqgnacamon
178- (N-t - but y[Me8 8 2A5°0R di ene 3-thiocar boxyl ic acid,
N-t-Butyl - 5-a-androst - 3- one- 178- car boxam de- 3- car boxyl i c;acid
178-(N-t - Bfftyl car boxam de) - 6-f | uor o- 5- a- andr ost - 3- eneCS car boxylic acid,
178- (N-t - Butyl car boxam de) - 5-f | uor o- andr ost - 3, 5- di car boxylic acid,
3- Car borret hoxy- N-t - but yl - andr ost - 3, 5- di eneu- 176z ¢
178- N-t - But yl car boxam de- 5- a- androst - 1, 3-di e,neR
N-t - But yl - 3y a- andr ost - 2- ene- 176- carboxam d€-2Far bfxyl i c aci d,

N-t - But yl - andr ost - 2, 4- di ene- 178- car poxami -arbxyl ic acid,
N-ti; Butyl - 5- a- andr ost ane- 178- msbmqarﬁ-de it lic acid,
b X \
Q
K.
wherein X, Y, Z, R, and R0 gre as deacribed abave and R is RS as described for formula (1) or moleties which
can be chemically converted to R?.
. 12, A compound of Cleim 1 for uge a8 & therapeytic agent.
( 13. A compound of Claim 1 for yse a8 @ steroid 5-a-reductase inhibitor.
40 14. A compound of Claim 1 for use in reatment to redyce prostate size.
Claims for following Gontracting State : ES
1. A progaas for praparing 8 compaynd of the formula (1)
&
]

(1)

58

in which :

62



EP 0 289 327 Bl N-t-Butyl-estr-3,5(10)-di ene- 178- car boxani
acid, or N-t-Buyl-estr-3,5-diene-176-carboxan de-3-carboxylic acid. 4. A

D Phgr g !t o assortati Lﬁ“a‘)fco?rpﬁﬂﬁ&”‘éﬁﬁ?%?%r sfos 10”1 Illrllﬂﬂllmllﬂlllﬁﬁﬂl |
[err] In which; éhe to 2 double bonds; 20 thed B ¢ 2&nd°D

A ring .h
ri ngs have opt S0 gd @ﬁ ere Indr cat,,,d r t n
L T

provi ded t hat )
has a [err] d 3

F, Br, 1|, I[_?err is 4 Qﬁef Babkyl 25 Yls H, [err] F. or A, Jerr] provided
that Yis Wheld ul e %rl%FQQréerall&l doubl e bond; [err] is H or [err] alkyl;
[err] is absenyie@i Ghl# %ﬁetc«@suﬁmaamkﬁmhms.%rdeq b?é{douﬁl&bdﬁ@sent when i he
carbon to whi cfy g i od W@ched i s doubl e bonded fe I s absent when there
I's a [err] dousigataan dr prédentds RDLOM, pRévidadREIS BBt 6 196 Gon 8 WehicAGk Is beeABlel 1§ double
(1) [err]-hydrsoaged; [err]-hydroxyl, or [err]-acetoxy and/or (a) [err] where
Wis a bond orR% iaabganiadhish e isarGl-Ch,@sCl, of G:&:i Joubly tondxe Presehibas an alpha hydrogén ;iapd
hydroxyl, (iiig*derr] alkyl, (iv) hydroxy [err] alkyl (v) [err] al koxy,

(vi) [err] are etipimhydnapemarydronyl 9r csasktoxytsadiorf r om hydr ogen, [err] cyc- 45

| oalkyl, phenyl ; @ [err] taken together with the nitrogen to which they
aré.dttache®l represent a 5-6 nenbered saturated ring conprising up to one
ot her heteroatom sel ected fron oxygen and nrQrogen or (vii) [err] where
[err] is hydrogen, alkali nmetal. [err] abk,yi&_lpenzyl or b [err] where Ak
Is [err] alkylene, and [err] is (i) phenyl [err] al kyI carbonyl, (ii) [err]

Cy‘&';?a' kyl %ﬂ bonyl where W is a bond or C,_,, alkylene and R* is
() hydrogen,
() hydroxyi,
(i) C1.g alkyt,
(iv) hydroxy Ci.g alkyl,
3 (V) C1.g alkoxy,
(vi) NRSRE, where R® and RS are each independently selected from hydrogen, C,g alkyl, Cy ¢ Cyc-
loalkyl, phenyl ; or R® and R® taken together with the nitrogen to which they are attached represent
8 5=6 membared asturated ring comprising up to one other hetaroatom selected from oxygen and
pitragen, ar
30 (vi) QR?, where R ig hydrqgen. alkali metal, Cy.4a alkyl, benzyl, or
N {b) p-AK-ORS, where Alk is Cy_,; alkylene, and R8 is
L (b phenyl G sikylcarhonyl,
(1) Cpe1p cyclonlkylcarbonyl,
(i) banzoyl,
% (iv) €1.s alkoxycqrbonyl,
(v) aming, or C,.4 alky! substituted aminocarbonyl,
{vi) hydrogen, or
. ' (Vi) Gy.q alkyl,
1 (2) =CH-W-COR* or sGH-W-ORS, whera W is a bond or .1z sikylens and R* and R® have the same mean-
40 ing as above angd R® also is hydrogen or Cy.20— alkylcarbonyl
@ .

b

whare the dashed bong replaces the 17-a-hydrogen,

(¢) ahydrogen and B-NHCOR® where R?ig C,.1, alkyl or -NR®R® where R® and R® have the same meaning
& a8 above,

{5) nehyczogan snd B-cyano,

(6) nahydrogen and Putetrazolyl, or

Mkete:

or 8 pharmaceytically acceptable salt thereof ; except compounds in which :
] The A ring has CyC, doyble bond and the B ring has a Cy-Cq double bond, R! is CH,, and R? Is keto ;

The A ting has C»=C, double band and the B ring has a Cs-Cy double bond and

the D ring has 8 Cie-Cor double bonds, R! is CH,, and

R?is CQOCH, ; and
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(i vi [err'] al koxycarbonyl, (v) amno, or [err] al kyl substituted

am nocar bonyl, 55 (vi) hydrogen, of (vii) [err Hllﬂ ]
where Wi.ss a bond or [err] alkyl ene, %péj J’?Fié have thlallﬁmmnm‘lﬁ ﬂm
above and [err] also is hydrogen or [ T 1car bonyl ; 69 ¢ IEPM™ 389*327
Bl where the dashed bond replaces the 17-[err]- dro 10 (4)
[err]-hydrogen & ipghase Geds double be daF'IJ‘;/?Hao?"d cﬁ ses freating-withjan grognic
above, (5) [errl}as‘h?é?‘ﬁ@féw fpRYe !@P(Fam@?%@)a"‘(%?1 Y'PF"}WHM@@H"WM“’“"“M“
[err]-tetrazoyl@2gymaeynd of the formue(V) or a phermaceutical ly acceptable salt
t hereof and a phnrmaceutically acceptable carrier. &5 A process as clainmed
in claim#4 In which the compound of formJIa(Iar '
N-t-butyl -androst -3, 5-di ene-178- car boxam d 3%¢dr boxylic acid or
N, N- di i sopr opyl - andr ost - 3, 5- di ene- 178- cay bxan}déN3- carboxylic acid. 6. A
process for preparing a conpound of_ tRelforr
[err] 26 30 In which [err] Xf,andY-?e 3 5 I bed for fomula (la) In
claim4 and [err] Is the sang as R i bed for formul &) a) in claim
4; [err] is hydrogen ocr[esrd «al &yl s 0 or S, which conprises
treating a conpound of fornuja 35 Jerx\R4g 45 is which [err]
brono, chloro, fluoro or |odo;eand [err], X and Y are as described above,
W th an akkyl liithiumreagent followed by a carboxylating agent or W th
a ‘pal | adi umwaaeinkysZ, R laRd RP &re d cacRIBERIRbEVE andRISIER  oErhéidtias Wiidh@hn tideHentiicallyxofverted
manoxi de. 7. tolkee process of Claim6 wherein the conpound prepared is :
N-t - butyl - andr o5 tThg plegeliecat Gldiai 8- elawein 510 compamd, regeredis Chi-butykgridrost-3:8 disheci7p-car-
N di i sopr ofyyiesidedsarbodiicacidioeNiigiitoarepyi-aniros83,S-dighectiB-carboxpiderdrpateoxgiceeld. boxy |
i d. Puzt athaeaarecges of Slaim Puheypinthe,pomgeypd preparpdiy| pude Ver -t r guht at en: AT,

BE CH, FR, @B&e® mxxmeﬂws-umsn-éenmmv'm cid,

N N-dhaopropyl-ﬁ-a-mdroat-é-ene-1 7p-carboxamide-3-carboxylic acid,

17B-(N,N-diigopropylicarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic acid,

170+(N, Nudlisopropyicarboxamide)«4-fiuoro-andrast-3,5-diene-3-carboxylic acid,

25 20-a-(hydroxymgthyl)-4-flugro-G-a-pregn-3-gne-3-carboxylic acid,
3-carbamaetioxy-N,N~diisopropyl-endrost-3,5-diene-1 7B-carboxemide,
178-N.N-dlisgpropyicarboxamide-5-w-gndrost-1.3-diene-3-carbaxylic acid,

N,N-Dilsoprapyl Sxxsandrast-2-ene-17p-carboxsmide-3-carboxylic acid,
N,N-diisoprogyl androst-2,4~diena-17f-carboxamide-3-carboxylic acid,

30 N,N«dilsapmpyl Gra-androstane-17f-carbaxamide-3g-carbaxylic acid,

N,N-dlisapropyl eatr-3,5(10)dians-178-carhaxemide-3-carboxylic acid,

N N.N-diigapropyl egtr-3.5-diane-17p-carboxemide.3-carboxylic acid,
17B=(Nat-bustylcarboxamide)-angroat.3,5,11-triene-3-carboxylic acid,
178-(N-t-butylcarboxamide)-gndroat-3,5-disne-3-thiocarboxylic acid,

35 N-tBytylSeq-androst-3eange170-carboxamide-d-carboxylic acid,
178=(N-t-Butylcarboxamide)sg-fluore-5-g-andrast-3-ene-3-carboxylic acid,
17B«(N:4-Bylylcarboxamide)-8-fluaro-androst-3,5-diene-3-carboxylic acid,

o 3-Carbamathoxy=hi-t-butyl-androst-3.5-diene.17p-carboxamide,
&s" 178-N-t-Butylcarboxamide-§-¢.androst-1,3-diene-3-carboxylic acid,

4«  N-t-Bulyl-8-g-gndragt-2-ene-178-carboxamide-3-carboxylic acid,
N-t-Butyl-angrost-2,4~diene=17p-carboxemide-3-carboxylic acid,
N-t-Butyl=-Sec-androatgne-17g-carboxamide-3-carboxylic acid,
N-t-Butyleesit=3,5(10)=gione-17g-carboxamide-3-carboxylic acid, or
N-t-Butylgeir-3.5-diene-178-carboxamide-3-carboxylif acid.

4 4. A process for the preparstion of a pharmaceutical composition which comprises bringing into assoclation
8 compound of formuie (1s)

o

s
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angozei gt duroh di e untbrbrochenen Uni on, haben, mt der

dir PRin Q koiin Q- Cnoppel bndung auiwal st, falls der Ring BFfimhe «

Cr CO Doppsl bi ndung hst M ein Smuerstoff- odor Schweeat om baceutat, Z inen
Re# 4qr Fornuj (CHO, boo"tt und n 21lit, X en V\asglarotff-, Chlor., Fluor-,
Brom, |odatorn, eoen Rest der Fornel CF3 odoKHogen Cl.,rAl kyirost bedcu-
20 tot Y gh Wertftuom ein Rot der Fogang” CRgs=§in Fl uddal)odor Chloratom
sin Rest der Formai CHO bot, mt der ‘ n Waenmutofl btomlot, flls
es kol no CsrWboppel bi nl dung gl bZ R~€m : om odor ei non Cls-Al kyirm
bedoutot, Rta fehit qd i e ,Wfu |7 Rest der Formal CH3 vorl hLgt,
mt der Ma8gsbe, dae R2 fehR 2 _ ed Kahlmfe . an das or
gebunden | @ si ne Doppel bi ndung ' JROYDf ehvl. tqgfll oft CQCr, CCr
odores CvCi o- Doppol bi ndung gl b, . y - - Wasserstof fatom vorl | egt, und
R3 (1) sin %sVWam nrtoffetern, sine cL-Hydroxyi- oder sine a-Acetoxygruppe
undl oder 30 (a) gin Ret der Fonel 0 AWGCR 4, 36 wobei Wi ne

Bi ndung odor dmwehichCl . . ar Al kyienrest bedeutAt, und R4 (1) ein WgWoff",

(f Y~al no %rﬂiﬁ@é‘?ﬂ@?“*"@?@ﬂ m, 40 | 4YdQ v) gin M
Aw. al kyl r SAt  (%B: C. and Rairgahays qolioral doubieiiends here ingisatad\pyiive brakerjigps. proyigag that the Cring
RgJevel | s unalﬁk"ﬁm Ve ® Firfm G918 0aRMA R e Rigglies 8 Cr-Cy double bond ;

. ¢is(CH,andnis 0-2;
S 20 XisH, G, F Br, i, CFsorCigpalkyl; :
Y is H, GFs, F, or Cl, CHs, provided that Y is H when there is no Cg-Cg double bond ;
R'is Hor Gy s alkyl :
R? Is ahsent or present a8 H qr CH,, provided R2 is absent when the carbon to which it is attached Is double
bonded ;
25 R'Wig ahagnt when there i8 @ G,-Cs. Gs-Ca, or C5-Co double bond, or present as an alpha hydrogen ; and
Rig .
(1) a~hydrogen, a-hydraxyl, or a-agetoxy and/or
()

o
: g
\ B-W-C-R

where W is & bond o Cy.12 alkyleng and R* is
35 : (1) hydrogen,
(il) hydroxyl.
(i) Gy alieyh,
: (iv) hydroxy Cy.s alkyl,
(A () C1.s koY,
40 (vi) NRSRS, where R® and R are each independently selected from hydrogen, C,_g-alkyl, C,.¢ Cyc-
ioalkyi, phenyl ; or R® and R® taken together with the nitrogen to which they are attached represent
8 5-86 membered sgturated ring comprising up to one other heteroatom selected from oxygen and
nitrogen, or '
i) 6’;[:'. where R ia hydrogen, alkali metal, C,_g alkyl, benzyl, or
45 (b) B-Al-ORS, where Alk is C,_,, alkylgne, and R8 is
(i) phenyl Cy.¢ alkylcarbanyl,
(i) Cg.10 Cycloaikylearbonyl,
(i) benzoy,
{) Cy.3 alkoxycarbonyl,
& (v) aming~, or C14q alkyl substituted aminocarbonyl,
{vi) bydragen, o
(vl Gy g oy,
(2) aCH-Wa-COR* or aCHW-0R?®, where W is @ bond or C,_;, slkylene, and R¢ and R® have the same
meaning 2 above and R alse is hydrogen or Gy alkylcarbonyt ;
& )]
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CA. Al kylibstitulart b ¥a. On Wnratfw g (vii) sin
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n
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gl oche Becdout ugg d habon und RG obonfallh 71 . eim
Wasver st of,f et o GP Wﬁ’d tloy| car bonyl gruppe bedeutet, (3) ein Rfft
der Fornei 5/ O di e gestrioheite Bindung das 17-a- Vauser st of f st om

sroetzt, 10 e(d@mmmmmmmeﬂfmmmhmmﬂmw adesptable camisr.
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A sine Cw04- Coppabi ndung und der Ring B eine Cr Oa DoBpel bi ndung haben, R
*inen Rest der Formrml CH. bgdel mjtpt, und R3 e| éﬂg ruppe lot, der Rin A
el v Q - & Oppsei bi ndung und der Ring B sin Onopyei bi ndung und der
Ring D sine C -r Cli7.oppel blindung haban g Rut der Fornel CHY
bedeutet, und R3 ein Rest der Fornel CQ& ot,~und der Ring 1 eins Q
Cr- qupql bi ndung hat, R einen Rest der bedeutst, und R3 sin Rest
der Form 1264QQ'i i WL R'M, A :

in which R2, X and Y one as described for formula (la) in claim 4 and R* is the same as R as described for -
formula (1a) In claim 4 ; R is hydragen or Cy.4 alkyl, and M is O or S, which comprises treating a compound of
formula

3

-3

35

in which X4 i bromo, ¢chlgro, fluaro or iodo ; and R2, R4, X and Y are as described above, with an alkyl lithium
& resgentfoliowad by a carboxylaling sgent, or with a palladium catalyst in the presence of a base, a Cq alkanol
#nd carbone manoxide.

7. The procsas of Clgim 6 wherein the compound prepared is N-t-butyl-andm:t—a S5-disne-17p-car-
boxamide-2-carhaxylic acid or N.Neqligopropylandrost-3,5-diene-carboxamide-3-carboxylic acid.
5 Clalmg for the following Contracting State : GR

1. A pracass for preparing a compaund of the formula (1) :
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od.al' 4~ V 8hntre Bi @nd D rngahive cpional double bondgmhete indicrteg pythe hroken lines, provided that the Cring
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J(rirry 10 der % akw tative Doppel bi ndung, angeaei gt durch die

unterbrochene "S svvqm o gl n V‘grh _fttm odor oeon

C - Al kyl t E d R20
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der el non_ O S w@cg?amu&ws,@%& ViR BleAEBEHD whikae WAERRLAL SR

Fg rmel QNR2R
R1{g qbant when thﬂro Is @ G-Cs, Crco. or Cy-C4o double bond, or pruent 28 an alpha hydrogen ; and

25 R3is
(1) ashydragen, a-hygroxyl, or a-acetoxy gndior
€))
* p-w-L-gt
\__‘j
where W is a bond or C,.4, alkylene and R¢ is
() hydrogen, _
3 (1) hydrexyl,
() G alkyl,
(iv) hydroxy C..s alkyl,
, - (V) Gig alkoxy,
St (vi) NRSRS, where R and R® are each independently selected from hydrogen. Cy_g-alkyl, Cs ¢ cyc-
40 Iqalkyl, phanyl ; or R% and R? taken together with the nitrogen to which they are attached represent
8 5 membered satursted ring comprising up to one other hetercatom selected from oxygen and
nitrogen, or
(vil) QR?, where R7 is hydrogen, alisll metal, C,_ig alkyl, benzyl, or
 (b) BA-ORS, where Alk is Cr1z 8lkylene and R® is
® (1) phanyl Gu.e alicvicarbonyl,
() G50 cycloalkylcarbonyl,
() banzoyl,
(iv) C1.1s alkoxygarbenyl,
(V) aming-, Qr G153 alkyl substituted aminocarbonyl,
50 (vi) hydrogan, or

(2) BGM-W-GOuRE gr 3CH-W-ORS, where W is a bond or Cy.1 slkylene and R¢ and R® have the same mean-
ing 88 above and R® alsg is hydrogen or Cy.a0-alkyicarbonyl :
@
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I dnen Put Or FProml H{(Q 4H3) O—|2Q?20 wobéi R2 sin Wssserstoflltorn odor
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D fakul tef’i ve 21,0 1 FI gezel gt durch die unt er br ochenen LUni en,
haben, mt der R gololH ]y ,gok cgq gﬂzzmﬁl bi ndung auf wei st
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Schwef | et om be .E doubl& r,,,d n 0-2 [sf,
X aliky W 15_S|Oftf|gm§&}‘ gg,,. - dbgs,ebon Qmsc q tom oenen Rest der For el
CF3 ‘odor o*nen ﬁl,gg(ﬁ:gy bfgest bedeu- 1o Y oln Wasssltoff*ton, sin Rest der
Fomi el CF3, ei IThelpag has@UaiC, GiublebaAdDRY is SHy)arfdddlis CiOH, Fommel CH3 let, nit der
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feh| t,

V)

A wherein X, ¥, Z, R2, and R'° gra as described above and R4 is R? ormoieties which can be chemically converted
to RS,
2. The process of Claim 1 wherein the compound prepared is N-t-butyl-androst-3,6-diene-17g-car-

35 boxamide-3-carhoxylic acid or N,N-dlisopropyi-androst-3,5-diene-17p-carboxamide-3-carboxylic acid.

3. The process of Claim 1 wherein the compound prepared is
20-a-(hydroxymethyaSg-pragn-3-ane-3-carboxylic acid,
g&’ N,N-dilsgpropyin-Sen-androat-3-ann-178-carhqaxamide-3-carboxylic acid,
178«(N,Nodiisopropylcerboxamide)udefluorosS-q-androst-3-ene-3-carboxylic acid,

4 178-(N.N-dligopropylcerboxamide)-4-fluoro-androst-3,5-diene-3-carboxyile acid,
20-a-(hydraxymethyl)-<4flygros3-a-pregn-3.ene-3-carboxylic acid, '
3-carbamethoxy-N.N-diisapropyl-androatd.Sedione-17p-carboxamide,
1768-N,NdliscgropylcarhQuamige-§-g-androat-1.3-giene-3-carboxylic acid,

N,N-Dilsoprapyl S-a-sndrogt-2-aner17f-carboxamide- 3-carboxylic acid,
£ N MNdiisopmapyt androst-2,4-diene-17p-carboxamide- 3-carboxylic acid,

M. Madiigoprapyl Sxasandrastanes178-carboxamide-3d-carboxylic acid,

N, Nagiigopaonyl eatr-3.5(10)dlones 1 7h-carboxamige-3-carboxylic acid,

N.Aaglisomropyl eatr-3.S-dieng~17B-carboxgmide-3-carhoxylic acid,

178{Nelubiglyioerboxamnide)-andraale3,5,11s tlgnes3-carboxylic acid,

s 178.(Nbytyicachoxamide)-gndroat-3.5-diene-3-thiocarboxylic acid,

Not-Bulylfinemandront-Sxtnns1 carboxamida.carboxylic acid,

1 thmwemmmmmmna-&wmmw acid,
: deathoxamide)-80ucro-andrqat-3,5-diene-3-carboxylic acid,

WMMW&M&MMM 7p-carboxamide,

& 178-N<.Butdcarbaxamide.5-g-androst-1,3-dlene-3-carboxylic acid,

N-t-Butyi-Suerepndaosl-2-ane-1 75-carboxemide-3-carboxylic acid,
N-t-Butyl-androsi-2,d-dlane-178-carboxamide-3-carboxylic acid,
N-t-Butyl-S.a-andraostane-17f-carboxgmide-3-carboxylic acid,
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Zis(CHpand nis 0-2;

Xis H, Cl, F, Br, 1, GF,, or Cy ¢ alkyl ;
25 Yis M, CF,, F, or Cl, CH,, provided that Y is H when there is no Cy-Ce double bond ;

Rtis HorCgalkyl;

R2 is absent or present as W or CH,, provided R2 is absent when the carbon to which it is a&ached is double

bonded ;

R10 is absent when there is a C;-Cg, C¢-Cs, or G5-Cyo double bond, or present as an alpha hydrogen ; and
0 PRis

(1) a~hydrogen, a-hydroxyl, or a-acetoxy and/or
®

¢

* s-w-g-.n‘

; where W ig a bond or C,.4 alkylens and R¢ is
St @) hydrogen,
“«© (i) hydroxyl,
(i) Cy alkyl,
(iv) hydroxy Ci.g alkyl,
(v) Cy.g alkoxy,
{vi) NRER®, where R% and R® are each independently selected from hydrogen, C,_s-alkyl, C;_5 cyc-
re] loglkyl, phenyl ; or R® and R® taken together with the nitrogen to which they are attached represent
a 5-6 membgred saturated ring comprising up to one other heteroatom selected from oxygen and
nitrogen, or
(vil) QR7, where R is hydrogen, alkali metal, C,..s alkyl, benzyi, or
{) B-AIk-ORS, where Alk is Cy..¢; alkyleng, and R® Is
& () phenyl Gi alkyicarbonyt,
(B) Geyro Sysloalkylcarbonyl,
(iii) barzoyl,
(iv) €+ alkoxycarbonyl,
(V) amingr, or Gu.g alkyl substituted amingcarbonyl,
s ' (vi) hydrogen, or

(vil) Gyoq alicyl,
(2) *CH-W=CQ-R¢ or sGCH-W-OR®, where W Is a bond or C,_¢, alkylene, and R and R® have the same

meaning 83 above ang R also is hydrogen or C; 5, alkyicarbonyl ;
89



Reet der hwrl 0.NR R bedeut, wobel R und Rs ‘die gleiche Bedeutung w .

vor set hend habon, 74 EP 0 289 327 Bl (5) eln CLV\avveortofH ﬂmmn

- Cyanognuppe, (8) eln gawasgust ostoR sg3BFe{- Tot nuol yl gr EH,MI”"'

gi I n Kotouppe |ot, odo sin phuwrazgutTacl votal gllohes Stl. devori. ¥.

nub Anach t. wobWdtv Verbi ndung

N-t - But yl andr o} 3, 5-dl on- 17m car boxem d- 3-ourbon- u  saui dor _

N. N- O awr yl gndr ot 43, 6dt . 17p- car boxam d- 3-oarbonsilurl teL 8. Itti auw.

Al pueb S. wtll Go vtlfldung . -

20- a- (Hydroxyrmthyl) 5- a- pr ogn- 3- of n- 3- chro N, NDi - | p7wacy
Idr3-carbonafl ur9, | 7(t4] HNbopsopystoxani 1d).

(6]

Iuorr5rchf andr ost - 3- oen- 3- Car bonl Sl ure, "\\7R(N, N. acponp r nboxsmy

uor - endr ost - 3. 6 di nf 3-of arbonsl uro. 10 Qcp(l 4y4ugen g4

1. 3VWbOnsl ure, Ihx ‘é‘" . Wof | 71 7Pcor bOXSm d. 1

7P1N, ND~i yyyqp gin?a £ONamkn h d RO i
N, N-Di | sopropyr%ﬂ rn%%"t“ 7OElc1d1r2 ou%m onsT“ure',‘av‘th“amemean“g
N N-QI.sQppgp m@mmgm -rb9xprnl d-3-orbonfl ~ure, 16 NN-D i

| 7dgW N. % gw a1l QNlonl . 1 7PwCr boXemAd- 3- OSbof | | Ur O

NN- Dl i soplropylmuegn-17 eb” W cnld-3 3carbonsal ure,
17Reft 41t 7t y| Ui 69X phanfsdeliballyadceptabidsdit tefobend Wiphdmaceutically acceptable carrier.
17D t u~bs9"i O-rs-Rpidesk aPesidarin 6N @lilwhich thé compuiid dBiairyufe (ENN-t-BEY-didrost-3,5-diene-17p-
r bl 7P- oabXt mickkboxamigedesrhonyic.acid 61 N.N-dlidopropySahirdsty¥)s:dienier1#p-carboxamide-3-carboxylic acid.
ut p. . g4ndr oet . 3. &pre8sse fp prepiring ®sempound of the formula
17H| Nt - Sut yswhi di of i uanr ndr oo*t Gdl on- 3-car bonsflurs. 8C _w 4Utd

Ir @B, Bu4dl n-17froorboxam d. 17pi N~t gt yW ~sboxerndindr
t 1 3-dl anJ- Gcar bonsl ure, 25 N4t _d4em *ut 44D
N~t Bu~t yt onndnt 4M onwl17Hr bwxr nnki sQ bOf | hUr
luro. N-t-8utyoql WB5(10)4ion.17 "Onboxam ¢23
N. t. Butr4sk4l 1mm. 17D wboxsml d~r ar bonel y

enpler Vwi ndung der Formml : -%5 o

R2 4. R'M

9. VoAhwe ; Wnlung

30
- In which R2, X and Y gre as described for formula (la) in claim 4 and R4 is the same as R2 as deacribed for
RN formula (la) in claim 4 ; R is hydrogen or C,.4 alkyl, and M is O or S, which comprises treating a compound of
formula
35
S
40
4

in which X' is bromg, chioro, fluoro or lodo ; and R2, R4, X and Y are as described above, with an alky! lithium
seagent foliowed by a carboxylating agent, or with a palladium catglyst in the presence ofabaso. 8 Cy alkanol

and carbor manqxide.
7. The pracess of Claim 8 wherein the compound prepared is N-t-butyl-androst-3,5-dlene-17p-cas-

%  bexamide-3-carboxylic agid or N,N-dlisopropylandrost-3,5-diene-carboxamide-3-carboxylic acid.

Patentanspriiche
55 Patentangpriiche fiir folgende Vertregsstaaten : AT, BE, CH, FR, GB, IT, LI, LU, NL, SE
1. Verbindung der Forme! (1) :
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o] X Y In der: R2, Xunj Y wg fqr Fgrmgl (Ia) InAn u

beschri eben sind, und R14 gloich R3 It we fo Fornol (Ia) ﬁ Iﬂﬂm "H',HH",
9 tuachriebm, Rl am WesaerhttQM odir gpg28dsdreky! reot |ot,

Sgbuor st ff. Qodr Schwpf aet t wn bgdeuut a tui Asmwdi eb Sel i dl un onng q| np

Wr I ndpgg dU Fornel 45 75 EP 0 289 327 B1*C L M S 510

X Y in der: X ein Brom, Chlor-, Fluory ngd!’ ei n | odat om bedeutet, und
R2, R14, X und Y w e vor st ehend bi schrl.ebep~siind] it dj nem

AW Kki j hiinmmwgano und stnn nmt elnsm Car,po fgam ttel odor mt el nem
Pal | adi unkag al ysator s In CGogenwart -£| Sle I nes C4 Ai i kanols und von

Kohl onst of rnonoxi d. 1Q Verfahren oh 9, wbei Egrspet elit

Ver bi ndung N-t-Butyi andr ost - A bo- xam d- 3- cé onsi ur Agdr

NNVI 4i sopr opyl I ndr gt 4, 5di encor 83t Sefbonsiur let. 11. Verrahren zi-~r

i ~eret | ung el nerVerbindung der Forndi R’} gemas Anspruch 1, unfassend die
Behand- | ung nttel nerorgani schen® es¥ dn§m Ph phin, iner _
Pi i edi unr (1 D- Ver bi ndung und *Inem CL. 4-i kyl al kohol 20 und ansghl . leond di.
Pue -n Kohl onsindér:nmanoxi d wy si ner Verbi ndung der Fornel: 25~~~~~~~~~ RR2
26 80 der Ring A bis 2y 2 Doppelbindungen-halC F3-S-0 30

O ~~~~0x wobei disRings B, € und-PiakuitetiviiRabpelbindupgansangéreigtiiutsh die interbroehaneniLinien, haban, milider
R3\Lgt, w efbff Mm tiegi de( Ring %QMPNMM MH‘%WBM@M@ CGe-Borepibladung
| n R3 ungewand@ab t vvorden k8nnen, "indov "wolh An h | zr

Ver wendung al H ﬁ“’w 'P {opd ’%m erb| ndyng W Anrpruch 1 W

V d [ h.1
bt vnendimng E‘Wagr" TV B G e P o A o
Pat Bt mw f kﬁjﬁ%m n Rest der Formdl E:et Lln Fﬁgr éler &hlorém oth Mer Fo?rﬁgl)'c“ i, mit

el nor Vebrin d U toffatom lst, falls es keine Cy-Cs-Doppelbindung gibt,
R1 ein Waaaerstoffstom oder einen €, o-Alkyirest bedeutet,
Rz fehit ader als ein Wasserstaffatom oder ein Rest der Formel CH, vorliegt, mit der MaRgabe, daB R2 fehit,
26 falls des Knhlenstoffatam, an das er gebunden ist, eine Doppeibindung trigt,
R0 fahit, fglls o8 8ing C¢Cyr, C5-Cor ader eine Ca-Co- Doppelbindung gibt, oder als a-Wasserstoffatom vortiegt,
und
R®
{1) ein a-Wasserstoffatom, eine a-Hydroxyl- oder eine a-Acetoxygruppe und/oder
s0 (a) eln Rest der Formel

1 % 0
1}
- p=W=-C-R*,
36 :
wobel W sine Bindung oder einen C,_;>- Alkylenrest bedeutet, und R*
(i) oin Wasserstofigtom,
_ (1) eine Hydroxyigruppe,
St (i) ein Cop-alkyireat,
“ (iv) ein Hydraxyl-Cqp-alkylrost,
(v) ein Crg-Alkoxyrent,
(vi) ein Rast dor Farmel NRIRS, wobel R® und R® jeweils unabhlingig voneinander aus einem Was-
sargtoffatom, eingm Cy.g-Alkyl-, aingm C,_g-Cycloalkyl-, einern Phenyirest ausgew#ihit sind oder RS
und RE zugammangenammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5-8-gliedri-
4 gen, gesiittigten Ring, umfassend bis zu einem weiteren, aus einem Sauerstoffund Stickstoffatom
aysgawdhiten kateroatom, bedeuten, oder
{vil) ein Rest der Formel QRY lat, wobel R” ein Wasserstoffatom, ein Alkalimetall, einen C,_qg-Alkyl-,
aingn Banzyirest bedeutst, oder
(b) ein Rest der Formel §-Alk-QR®, wobei Alk einen Cy_z- Alkylenrest bedeutet, und R®
- (1) eine Phenyl-Cs-glkyicarbonyigruppe,
(ii) eine Cx1-Cycloalkylcarbanyigruppe.
(it) ein Benzoyireet,
(iv) sing CigrAlkoxycarbonyigruppe,
(V) eing Aming. agar ging C; 4-Alkyl-gubstituierte Aminocarbonylgruppe,
85 (vi) ein Wassarstaffatom ader -
(V“) ein C1."Nkyl.r§§t lst.
(2) ein Rest der Formel =CH-W-GO-R* oder der Formel =CH-W-ORS, wabel W eine Bindung oder einen
C1.az- Alkylenregt bedeutet, ynd R4 und R® die gleiche Bedeutung wie vorstehend haben, und R® ebenfalls
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(r)y o X Y h dor: a der Ring Abe zu'2 ?Qopoi bi ndungen hot, die .
Rings 5. und IDW dlve |voppei bi ndungoen, angezel gt durc -
unt er brochenen Uni on, haben, nitder N%ﬁft% gﬁ 4W R ng QE“EH““I“““I““‘“‘

- Q 1- Dappel bi ndung aufi st falis der oE2EPhe -Doppe I ndung /%

L M S* Msin sauvrtgff6 oder Schwehl atom bedeut ot. Z oinen Rpet dqgr
Fwml (CH2), bmymwwmmmiamamwwmmwdewﬁ- hl or-, Fl uor-,
Brorn-. | odat on3) ecRestdeREegrmelder Fornel CFa odor einen O ., . A kyI rest bedeu-
tat 6 Y elmW- ffgtom sin Reot der Fornmel QF3, sin Fluor- oder Chloratom

sin Rest der Formw CH, ist, mt de Maftebe—gaB Y dn Wogsttffotgm i gt
falls es Rel ne CCS-Doppol bl ndung gl bt % ei N Wau~r ~m odr anmmen
C 4Ai lylrast bedoutet RP fahit oder eta vot Wof . m odor ein- Rest der

Formel CHa vorilogt, mt der Mi gabe dal | R2 fehit, fel dap Kohl pwW arn.
an dam or pebund n : ‘ﬁ?é Pﬁﬂg t 10 Rfohltfller*
Q V- é“[ % # i ‘E*é ‘f’ beﬁg\éﬂml é,.., l gdé' 3n
g_I n g-Vasetlqf f -NE ; wogeqrﬁs gt g) &ten &
ein Re*t der Fh5 oo R an tr r onen
Cr-i 2- Al kyl enre d w &%Hg.ffhonlvl (|vp elng
I y4r gxygr 4ppe. e Kotddrubhh ,ﬁ#ﬂy?roa (v g| ni (v)
ai i UAI kgy €4 (der eint Shamidzeyiiich ﬁm%hmmom%hsn%mdvﬁﬁnmml th 8enen :
unabhi ngi g Von%ﬁmﬁﬂfd@%@bmmg ufill 80P RBG Bing Ty-ColDepPEIbifdung hdbyn, R! enérREst
C3, Q/Cl 0Si kyI ,ddikmmfﬂaﬁéhéhtbﬁﬁﬁd RYéing Katbghlppe 8t Nd odor Rs und Rs
-u* ernmgen” qnor ger Ring A GRET G ,-Bdepditidieg unader Ring B1eine CsCy-Dipp belbieiony untl det Ring Dizipa Cye-

- g;gl dri - gangcgppelinding ihatgn.Rtkinen RistegFdnyiel CHylgxdeutatand BY e RestrdesFaphel GOOCH;
Saweost of kund 34 widct of f at om so auspow hliltn Wjst gorn, bedouton,
Qer (vl sl Ra dér\RiAg Bein®IRsCy-Doppeibindiing et RYjeinery\Best der Eormiek GHs badeutst, und R® el Rest der
Al ki not ul |, onEamaGRGHg ey | -

2. Varbindung nach Angprych 1, néimiich Net-Bytylandrast-3, 5-dlen-17ﬂ-carb°unﬁdr3-mrb0naiure oder
N.N-Diisgpropylandraat-3,5-dien-17g-carhaxamid-3-carbonsiyre.

25 3. Verbindung nach Anspnych 1, némliich 20-q~(Hydraxymethyl)-5-a-pregn-3-en-3-carbonsiure,
N,N-Dilsapropyl-S-o-androst-3-en-178-carbaxamid-3-carbonsiure,
178-(N.N-Dilsopropylcarboxamid)«-fiyar--g-androst-3-en-3-carbonsiure,
178=(N,N-Riisopropyicarboxamid)ed-fugr-angdraal=3.6-dlen.3-carbansiure,
20-g~(Mydroxymethyi}dsfiyorGea-pregn-3-en-3-carbonsdure,

30  3-Cerbomethaxy-N N-dliscprapylandroat-3,6-dien-178-carboxamid,

i : 178-N,N-Dilsgpropylcerboxemig-5-g-androst-1,3-dien-3-carbonséure,

p N,N-Diisopropyl-8-g~gndrost-2-en-17-carboxamid-3g-carbonsiiure,
N,N-Diisopropylsndroste2,4.disn-17p-carbaxamid-3-carbonsdure,
N,N-Diisopropyl-S-g-andrastan-178-carboxamid-3p-carbonséure,

35 N,N- Dilsqprapyleair-3,5(10)dipn-17fcorboxamid-3-carbonsdure,

N,N- Diisopropyleiy-3,5-dion.178-carboxamid-3-carbonséure,

178-(N-t-Butylcarboxamidlandrosts3,5.11-trien-3-carbonséure,
b 17p-(N-t-Butylcarboxamid)andrast-3,5-dlen-3-thiocarbonsdure, .

N-t-Butyl-Seq-gndrogt-3-en-17g-carboxamid-3-carbonsdure,

@  178-(N-t-Butylcarbaxamid)-8-fiygr-§-a-androsi-3-an-3-carbonséure,
178-(N-t-Butylcarboxamid)S-fyorandrogt.3,5-dien-3-carbonséure,

17&»twmmmmvmdmt-1.a-dmmmm§um. '
&  NetButylSeaangrost-2.en-17f-carboramids3-carborsiure,
e Net-Bulylangdrost-2 dulian-17esarbonamid-3-carbonsiiure,
e et ButylSsandrogtans178-carboxamids3.carbansaiure,
: ' blat-Bastyloaie:3, 8¢ 1Q)-dians17g-carboxamid-3-corhonsiiure oder
Net-Butyleetr-3,5-dlen-17R-carbaxamid-3-carbonadiyre.
5 4. Verbindung der Formel (1) :



| non bwiévvt bduwt ot odr (b) eln PtRt d* FgiWIMwQRI5 v *
Cl- 12- Al kyl enrest bedoutet, und Rl (1) sisPhC. .gSygngnlrug~po 36

(l'i) 'sine O 10ya~kyiu yigmuQe (I1111) 8pagyzoynmrt. (Lv) ?m

Xnygt bnyl rpp, (v) .eln A-nmmqg. gdor eiEsF%C%ZW cyl - subst | bul er’ '””,”"'””"””m
Ani nocar bonyl gruppe, (vi) 1n W us dp 40 (vi.D 91n ylr™ tat +
(2) gh RM Ce Pow! u .WCQ WR (der der Forn-n;zi B—I-WCRG wobel Wene

Bl ndung odor oenen Op112 Al kyirmt bdeKt. qd] Bo..wgd R8 di gbliche edeutung
W e vorstohend habon, und Rs ebonfal | spl fttM dob *Ing

G, . wAl kyl cgi tonyl gruppe bodeutet, (3 g Ao"l wbl d4ig gepbchote

Bnnl ung dw 17-a- WAsserstoff 4) sin ,Wurtof E\#]g] und sin Rost
dvr Formml p- NHCOR9, wobol o]~ kyl remt odor on oot dw Ponyl
ANRW bedeut ot, wobol Rs und Rs di ¢ Bedout ung we voust ehond habon.
(6) qupV\armftV\ﬂ und gi no | C?pnogrupp , 5.5 (6) ow I nrd

i ne P. Tot nwal yl gruppe oder (7) Vint Kstgpuppq |let o* Wnm Chnpatitlh
vertrlgll gbwn @&getj s davon. mt Ausnahns von Verbi ndungen, In denen: de

Ri Mo A 9i ne 4; JeRif@nine fidduitetive Rpphtitinddey: arigezeipt @rebidisain@droCenbbipiediatyi ndung
habon, R1 onen RRwwkR?2jEweils eintWasgergdgitodierPiner CldAllyirasibetiodtdn] 11111 IN* C L
N = S * der FoRfisinReatidetfopealHE(CH:)Ci@RIRIN der RZ ejadVas lomjoger P'"Mx:ﬁm“wtﬁf-
gi s C- D4Dofpo PWH'G dajﬁ%r;g&wﬁ‘ﬁﬁ aRingprfE' und RP ¢ gig vaselnendsrpinyyags RMoger

Deine CCrl Qo #en 9 i non Rest der Fornel CH3 bedeutet, und
R3 sin Rest de ?‘fg?‘ fejatom fotyy ¢ der RInp B ino

OSCg- pgopoi t ndun est der Fornel CH3 bedeutet, und R3 sin
Rest der Fornmel OQC 4. lit, unfnonl dig Pohoahndl ung mt einer organi schen

Bas®y ei ne °Phosphi n, elner Pailadiun(li)-yse bRMYung und ei nem
Q 4~Jkyi yi kkhol und aneph| | eend di e Zugabe~yvpnlKof! enst of f nonoxi d zu ei ner

Ver bi ndung der FQi (; 10 15 ~ ~ ~ ~ 3 “

25 (1I)

inder:
W, der Ring A bis zy 2 Doppelbindungen hat, _
’ die Rings B und C tekultative Doppelbindungen, angezeigt durch die unterbrochenen Linien, haben,
M ein Sausrstoff- der Schwefelatom badeytet,
a5 X ein Wasseratofi- oder ein Halogenatom ist, und
R! g¢in Wagserstoffatom oder ginen Cy4-Alkylrest bedeutet,
R2 ein Wasserstoffatom oder ein Gy g-Alkyirest ist,
R19fahjt, falls a8 eine C4-Cy. Cy-Co- oder aine Cs-C1o- Doppelbindung gibt, oder als a-Wasserstoffatom vorliegt,

o ung
) : & R13
(a) einan Rest der Farmel HG(CH,)CH,QR20, wobsi R2% ein Wasserstoffatom oder ein C,..-Alkylrest ist,
oder
(b) einen Rest der Formel CONR2'R22 bedeytet, wobel R2! und R22 unabhiingig voneinander ein Wasser-
stoffetom oder ein Cy_g-Alkylrest sind.
£ 6. Arzneimittel, umfagsend einen geeigneten pharmazeutischen Tréger und eine Verbindung der Formel
(a);
o
(Ia)
&5
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0 (V) CF3-S-0 20—wobei - X_ Y, Z R2
und RO wi e vorstehend beachri eben sind, und R14 R3 | st odor El nheiten

bedoutet . die ohs- msein in® rzgsmgang e kaen- 3 IHRMNR TR AN

N-t - But yl andr ost - 3, 5-dl en- 17p- car boxa- m d- 3- ocar bonal ufo oddt
N, N- Di hsopro%‘?"androst 3, 5 |en 17 O rboxamd 3 ar boneure let. 3.

Vswkhr en nhc e ?Q@W’?z gé e stellt
20ac- (Hydgs n, apgez %&ﬁrg injen, haben, mit der
; eglly 1‘- e indung a ing B éin Doppeibindung

-grbxdcrbons,h '1

1sb@s, ni 4744 e%r p‘% BSARUrs 17] F~(NN. apr pbwwm dW

ur - andt 3, 5-fgI é‘& yf n11u | pregnl b

| 4, aronnl ur es .
NI NODi i 80 g . 95%‘? Oﬁ&g@ﬁ%ﬁ,éﬁg@&?ﬁ%&ﬁmmw
| 1 92999PY/,9Z ¢%inWdaser Qn h‘mdm&nig@gléfn%luor- oder Chloratom, ein Rcst der Formelc Ist, mit
N NALG~DI 1 59 4aF ifabe, dis ¥ i Wakilinlor L 4nh BB L5y D hpel i gde

O JdI sn. 1 7pgs éip S odeP AR L Alkrest bedeutet

~~NN, D"i i 59, RyQRI @is e/ ONRMEBAators BRF &ifS Rési 8P Forinel CH, vorllegt, mit dsr MaBgabe, daB R2 fehit,
7E( Nt ~y ~r 0~ tai g8 Kéndasioiatont>hn da.or GebUizian BE bing Boppelbindyig’iRigtint W 4wr oSt 4wi d
1t\_35- i 0348r bR el faiis eshdink Bs-C¢ £¢Cig- oden eingiC107,- Oephelbiodunggitt; oﬁelsalbbum:mtm‘fmﬁvomegt,
7tu71Am>~ Orbs W nsi pst 41- caonsf fi uodre 3Swow *yut anr ~q' 3An 1 7qu boxam d,
hi. t'1W R* * drort, 2,nSl prbw-~d rbonhure. LIIj. :1n
| pbx ~VV~c ohure, (n\m&wammtefca@msmwwwmm-wmew urﬁloder

i bC' Qn~ua)eintReatder Fmel pp” aw n tsing Ow A rwngl mt W&, ur nf assend
di\é”"Ver el 88 gung ei ner Ver bi ndung der Fornel (In): 78 EP 0 289 327 51

| 111117171 222222 liii 11 1111 * C L K‘? S ¥ B 2 RIM
~~~~~~~~ (la) B-W-C—R*, -
25 wobel W eine Bindung ader einen C;_,,-Alkylenrest bedeutet, und R4
(D ein Wagserstoffatom,
(1) eing Hydraxylgruppe,
() ain Ci-dlkylrest,
(V) ein Mydroxyl-C4 g-alkyirest,
30 (V) ein Cy-Alkaxyrest,
c (Vi) ein Rest der Formel NRIR®, wobel RS und RS jewesils unabhéingig voneinander aus einem Was-
N/ serstoffatom, einem G.s-Alkyl-, einem Ca.¢-Cycloalkyl-, einem Phenylrest ausgewahit sind oder R®

ynd R® zusammanganommen mit dem Stickstaffatom, an das sie gebunden sind, einen 5-8-gliedri-
gen, gesdtiigten Ring, ymfassend big zu einem weiteren, aus einem Sauerstoff- und Stickstoffatom
35 : ausgewiihiten Meteroatom, bedeuten, oder
(vii) ein Rest dor Forme! OR ist, wobel R7 ein Wasserstoffatom, ein Alkalimetalt, einen Cy_s-Alkyl-,
einen Benzylreat badeutat oder
b (b) oin Rest dar Formal B-Alk-QR®, wobel Alk einen C,_2- Alkylenrest bedeutet, und R®
(i) eine Phenyl-C,.¢-slkyicarbonyigruppe, _
“© (1) eing Cs.1xCyclonliyicarhonyigruppe,
(iif) ein Benzoylrest,
(iv) oine CiprAlkaxycarbonylgruppe,
(v) eine Aminor oder eine C,_g-Alkyl-substitulerte Aminocarbonyigrupps,
(vi) ain Wassarstoffatom qder
7 (vii) ain Cy g-Alkyirest ist,
(2) ein Rest der Forng) 2CMW.CO-R$ oder der Formel =CH-W-ORS, wabei W eine Bindung oder einen
Cr.1z= Alkenylirest bedeutet, ynd R* ynd R® dig gleiche Bedeutung wie vorstehend haben, und R® ebenfalls
oin Wasagrsteffatom oder eing Cy.o-Alkyicarbonyigruppe bedeutet,

(3) ain Rast dor Formel
0.

wobsi die gestricheite Bindung des 17-g-Wasserstoffatom ersetzt,
(4) ein gsWaanemtofiatom und ein Rest der Farmel B-NHCORSY, wobel R? einen C,_;2-Alkyirest oder einen
Reat dar Formal p-NRER® bedeutet, wobel R® und R® die gieiche Bedeutung wie vorstshend haben,
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I n der de} Ring A bin au 2 WX Il bpi ndungen hat, die Ris.i 5 5 1lUnd P
fuatl ve i ~oppil bi ndungen, angezel gt durch di e untbrbrochemen—Union, haban,

mtder is MSpbe, do der wRbn G ko*|gp §3deisaF8dpel bi ndun :
der Ring i *ins C, -CrDoppslbindung bat, Msin SQ f. adi %m&‘m‘ |m
badeutot Z dinon Rgt O Prw] (CHNh b. 4u|t und n 0-2 ist

Cs, Fiw, Bjpm(®) 'Ei?' eppfoffaipm pd.gine a'PSﬁ"HR?r CF8 odor ol nen G .rAi kyl rest

bodeu- 20 tot (Gen '§ er dega‘ (el CF3, sin

Fl uor- oder Chl oqLowi @
oi R Vowor f t.of f et Gt PAEieek ﬁ{’ K’H‘%‘y%"'%a’%"
xwqt of f t : &f&aﬁg 3.3h-5.carBihsure,
_Wae. tffstn qgg, 8 Lol gggm mt " der I I 'gabe, dai 3
R2 fehit, 2 qﬂ@ ﬁ&oﬁﬁﬂﬁhds@dﬂ-&dﬁ-@-cﬂﬁongﬁwndan it, eins
Doppel bi ndung 1%@ Nilsabrap ‘ {)-Buor-britirost-3,5-dibr-3-SlirtidH&Ble € CQSVC“ r
Doppel bi NdynNg ZglaiMydniiineiBiediug _ﬁs@tat.ammﬁgamegt und Ra% (1) oin
, - Vaser st of f & Cdibardtherg: Wmﬁmﬂwleﬂnmmm oxygruppe undi oder 30
(a) sin Rest dﬂp,nmwmgmrwmamrammemmmm Bi ndung qdor ei ngn
C, _t2- A kyl en Diisopeopyohandroat-2an-i7p-carbpxemidS-satboradpom oii) q i i Y*Dpnppo
(1U) sin 1, wAlNN-Displronvliedrost-2,4sdien-17p-carhpyamid-groaonplureg | kyi rsst (v) gin
Ci VA Kryrose, N:NiDfisopiepyls MWWW’MP R6 und R jewels
unabhAngi g vorfémw'%ﬁﬁpmﬁ ouapmig-3opr 'gi nem <: - Ai kyi -, ol nem
C3- Cydoal kyl - ,N-NiDfeogse heRERS ™odor Rs und go
Xz - yermsngenon Tk aARnRIo ¥®:5| e goewnden sind, oenen
-gliodri- 0173("!‘3'3@9“9“’“ S ¥® unfnswnd O's zu el nem
woi teren, &ls RITHNTSANEPETE ¢ (o™ h‘avvl.hlten Hgti gm
I st eon, odor ( 59' i n Wasser st of fatom

sin Al kol ni ota |rst bodoul et, oder (I) sin
Ru dr Fq!l WD.

| idadniatd 5-cibh 1 FHRcaro RN/
Mo ] el orddry,| enr est bedoubt, und R |
QL eins | 1p-h M&,&%’mﬁ;om kyl *.rbQyl gruppe.
N-t-Butylanﬂmt-sznd’Fﬁnmrboxamld-ancurbonsiure.

N-t-Butyl=-5-a-angdrestan-178-carboxamid-3-carbonséure,
N-t-Buytylesiy=3,5(10).dien-17p~carboxamid-3-carbonséure oder

N-t-Butyiesir-3,5-diane17p-carboxamid-3-carbonsdure ist.

30 9. Verfahren zur Hergteliung einer Verbindung der Formel :
Aot Hyc R
]
“
40

inder: '
R?, X yng Y wie fiir Formel (1a) in Ansprugh 6 beschrieben sind, und R gleich RS ist, wie fir Formel (1a) in
4  Ansprych 6 beschrigban,
' R? elm Wassarstoffatom oder ein G1.rAIkylrest ist, und
M eln Saveratoff- ader Schwefelatom bedeutet,
umfassend die Behendlung einer Verbindung der Formel
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(iii‘) sin-6Eoyrpt, (1V) gin 0 A'Mbrlglpm(v) sims hnj odor

0q4uQ ernmuture Am nocar bonyl gruppo, vi) n trw odor' (vi) *1

04.. AWAK5IN? le (4) gin RIWe! FPQWWggiYoek¥godor der Forme

wobsl W sine Bi ndung odor o*nen C,. ZEAi rttpbedout w ud “Immmululmll
gl ei che Bedoutung w e vorstehend haben, und Rs obenfals Ei *0 289 327 B1 *
| VI I1ijl 111181 1M1 ei Wh atftmodgrcelmSCt

2-r Afyl oar bonyl gruppe bedeutet, (3) Rit der Py

-on- 0, wobel die goaigholte Bi ndung dao
(4) sin agWjugnmui cfftomund sin Rest dg
C-12:-Alirest oder einen Rot der Fpviré
gl ei che Bedeutung w e voretehend habg¢
PCyanog uppe, (6) sin arWiba? ffux1~" :
el no KeWpgpgpe It, 15 und sines phaf maautlsoh ver"pl |l chen Seizes
davon undgsi nes phannazeutl nch vertilcKen Tfagers. , Velrfajern

gr AnAPl ruh4, I n darn di e Verbindung derFonnel (I a)

N-t - But yl andmsoget - 3, 5- dl n- 17p-car - boxanm¥: gar bon" um Qdqr

NLN- DI | eopr opyéinBding Shier3 Finoelbdeneid [édataitbedauta, undiRBRE,0Qunt ¥ mial varsteheéhld beschrieben sind,
VYkhrrn ; w  mitleinem glieitiumrsépatnsic depn ot einéro QarbdxyliefiBgsmittel oder mit einem Palladiumkatalysator
1425 0 15 b Gegenwdrt3en Base] eines GRo-Alknaiaoid Yonifohlemtoffomroxid! (1 e) I n Anepruch 4
bechr | eben si ndi9. Vawhrit dechy Anspruch Rwobei tiie hergestaiite VEbindunp N¢t{Bytylandrosts, Hpm-mtﬂfpa!bo-
bgrl, R sinxaydfcpinaiurectier N.gfnﬁ-qp@bylmdmas%@qm@xmwowwm Bt Ssasr gBtf

r SWrWjt n betieYasshrengyr Hermtelng sirer Yashinsung ferForasl (ksemBt/Anserueh Teurfessend

R2 .X Y | fit3g mit einer organischen Base, ainem Phosphin, einer Paligdium(li)-Verbindung und sinem C1.,-Alkylalkohol

\._..f 20 und anschlieRend die Zugabe von Kohlenstoffmanexid zy einer Verbindung der Formel :

HCORO, wobei R9 ei nen
gutt, wobel Rs und RO die
n W f m ngins o

14
Hgc R
25
0
wobei X, Y, Z, R2und R'? wie vorstehend beschrieben sind, und R4 R3 ist, wie fiir Formel (I) beschrieben, oder
Einheiten bedeytet, die chemisch in R? umgewandelt werden kGnnen.
35 12. Verbindyng nach Anspruch 1 Zyr Verwengung als therapeutischer Wirkstoff.
13. Verbindung ays Anspruch 1 zyr Verwendung als inhibitor der Steroid-5-a-Reduktase.
14. Varbindung sus Anspruch 1 zur Verwendyng bei der Behandiung zur Verringerung der Prostatagrdfte.
[ Patentanspriche fir folgenden Vertragastaat : ES
o :
1. Verfghren zur Hersteliung einer Verbindung der Formel (f) :
&
()
2

in der:

g5  der Ring A bis zu 2 Deppelbindungen hat,
die Ringe 8, C ynd O fakyitative Dappalbindungen, angezeigt durch die unterbrochenen Linien, haben, mit der
MaBgabe, daB der Ring C keine Cs-Cy,-Doppelbindung aufweist, falls der Ring B eine C-Cy-Doppelbindung
hat,
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A}

I u ;rn, , Qi Q-, Fluor- odor sin |odatom bodeljtot, und R2, Rl4, X
e T P e 0 e I
Pol | sdl um cat el yaat or In Gegapwa elngr DM sine Q.WA lgwji *wh

Kohl enst of f np Kt Anwr| wgbel * hernpo ihts Verb| ndung

VT
Nt 4i al ndr aet - g‘i% %ﬂ e ods N

qopr opyi ndrogt ir ]
ftlgei udog V ?“ g rn gur ﬂ’n'gb’"h r’%”’%‘"?u'ﬁa'k’é‘“tb’d'“

Formmi (1), )
Ring A bbl % u er W%ﬁﬂ;m, sin Rest der Forme) ggo& %:: odbt cmomu% ein R.J( dw-'loengf CH & mit

Doppoi bi ndung@,;nwwmdwﬁ mm enen Un| on ?:aben mt do 16
Ma~gg* * . P&z thhifdae alé elli WaBk@retofatém iﬁRﬂsthbﬂﬂMCHs%thlt deritbyeb; dasFienaht,
B eine C Cr DO gy B IGHERITRm, alvdii o2 gdbiondan ist lelk DoppeidindunSeijteci dat om bedeut et
Z einen Rest dRfeftfyiyies pliaCliCy, ictacidéreine Cothe Doprdivlidung bibt, dﬁem#\ﬂmmlsffm‘rﬁvoﬂlogh
hl oor-, FluQung Broyn-, |odatorm einen Rest der Formel CF3 odor ol nen :
C. -rAlqyirost Medou- 20 tet, Y in Wwofom ein Root der Fornel CF8, Bin

Fl uor- odor Chl oifainwWasserstofiater, ol r=Hydspxnyls PAeCrige ¢-Aestoxygryppeiuadiadingagh, d4g Y
tin Wssesrt of f t onrf#) ein Rest desFasselice| ne Cr Cr Doppel bi ncdung gl bt Rl sin \Wsa;

gf DO g 15 Ingen A Aliylrg*t blecoulet, R2 fahit War t Gn W naj at ogn
odor On Rest der Fornol CH$ vorliogt, mt d I\/aogabe daoli R2kohit, 26
fails des KrhlIntofftn gn gs or gpqurdop.Wa.tc ehe Doppel bi ndung trlgt,

R *hUt, Wil haalfs CA-CG GOsorol ne @ -G ovPoppol bi ndung gi bt, odoralb

Y I R b ] S

gi n Rat~dgr
Frrmvi O P-WC R4 g Bi ndung odor ol nen CI-l Al kyl enr est

bedoutet, und R4 (i)(mpghpc gesfit Of fatom (ii) tins Hydrgruz . (ili) *in

Cla *iyt, () el Hydroxyh-Cy,s-alkylrest,
25 (v) 8in G o-Alkoxyrest, '
(vl) ein Rest der Farmel NRER®, wobei R® und RS jewells unabhanglg voneinander aus alnam Was-
serstoffatom, einem C,_g-Alkyl-, einem C;.4-Cycloalkyl-, einem Phenyirest ausgewdahit sind oder R®
und R® zysammengenammen mit dem Stickstoffatom, an das sie gebunden sind, einen §-6-gliedri-
gan, gesdttigten Ring, umfaseend bis zu einem weiteren, aus einem Sauerstoffund Stickstoffatom
3 aysgewdihlten beteraatom, bedeuten, ader
{vi}) ¢in Rest dgr Formel OR? ist, wobel R ein Wasserstoffatom, ein Alkalimetall, einen Cy.;s-Alkyl-,
N gingn Benzyirest badautst, oder
' (b) ein Rest dor Formel B-Allk-ORS, wobei Alk einen C,_i-Alkylenrest bedeutot, und R¢
(i) eine Phanyl-Cre-alkyicarbonyigruppe,
LT (ii) eine Cg.19-Cycioalkyicarbanyigruppe,
(iii) ein Banzoyireat,
_ (iv) eing C1yrAlkoxycarbonylgruppe,
(v) eing Aming- gder eine C,_g~-Alkyl-substituierte Aminocarbonyigruppe,
S (vi) ain Wassarstoffatem oder
& (vil) ein Gy p-Alkyirast iat,
(2) sin Rest der Fornel aCH.W-CQO.R* ader der Formel =CH-W-OR®, wobei W eine Bindung oder einen
Ci.12- Alkylenrest bedeutet, und R* und R® die gleiche Bedeutung wie vorstehend haben, und R® ebenfails
ein Waaserstoffatom oder eing Cy20-Alkylcarbonyigruppe bedeutet,
(3) oin Reat der Formel
0 S

N7

wobel dle gestrichelte Bindung das 17-a-Wasserstoffatom ersetzt,
(4) ein g-Wasasratoffatam und ein Rest der Formel 8-NHCORS, wobei R® elnen C,_;,-Alkyirest oder einen
Rest der Fernal f-NRSR® bedeutet, wobel RS und R® die gleiche Bedeutung wie vorstehend haben,
(5) ain a-Wasssratoffatam und eine p-Cyanagruppe,
55 (6) ein q-Wansgralofiatom ynd eine p-Tetrazolylgruppe oder
(7 eine Ketogruppe ist,
oder eings pharmazeutiach vertriiglichen Salzes davon, mit Ausnahme von Verbindungen, in denen :
der Ring A eine Gy-Go-Dappeibindung und der Ring B eine Cs-Ce-Doppeibindung haben, R* einen Rest
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40 ‘ ' (v) sin HydnPdyi V1.likyirot, (y gin Q p4i kQMre$ (vi) oln Roet

der Fwrl NRVRI. wobel R5 und R6 jeweils unabhl ngi g vonei nander aus ol nem

Was- *raaffatwpj.. yng CAi bky-. sinem Cse Cydoal kyl -, eine '

ausgew hitisnd odor R5 ijnd 1 i0 aesvemmzead2heh nit d3rm $t mmm‘u“mﬂllumll
das al e gebundon sind, oinen 54--gilodrl- * : gsn, gstfith ffgs *
unfassend bi s Zj Elriél GHY\GddbREtSUNg RSgﬁ.@g:%g,rppeﬁgusrst offund Stllckstoffatom
, qap~i ~tm hl  e*&f Rifj A biREE.LE,DdppaftitRiinguid der RFGIB el Ey-Cs-Doppelbindlingiufd derRIMED BiRe €/s
Wasser st of at or ng,.Bagpeifihdiung hdek, B! binenFReRser Folmel CHyWelattet, undR? el Rest der Forrhel COOCH,
bedsutsw cow (hg,yeg 't dfv Fb! 13Ai k.| QN woboi Al k einen C 1-12

Al kyl enrogt bodgprig B elne ¢-E85Dddoélbihdung Fat.iF! Blnyr Rebt dey FérinbllDbiy Yedgutetpyrel R? @lh Rpst der
ging ".jOlygf | mkyerqockyyti gr uypRS. (Q1) gin tgzoyro (iv) aina

C, , Skosxycar bompifapsendeie.BefianiilusgTait eluer oroanischko Bass, sigem(Phasahiny¢ines Bajigdiurmn(ll)-\ertindung
Ar ni nocar bony| g eioem Cie-Alkylalkohiol und ans¢hiiéSend:dinZugaiervon Kétenstoffmapenid zu(ejner Yertingung
C'.cw= W (2) derFor€¥):der Fornol wCH W CO R4 odor dor Formml -CH W ORS,

wobei W s¥ne Bi ndung odor einen - Al tsyi mrltbmAt sund R4' unRdi

gl oi ch. Sedeut ungwi evor st ohondhabsn, undRo ebgpfd | R**S| EP O 289 327 B1
I B!'II 1 HI 11111 111,211 1 111 ein Wmwe 3voftgm odor sine

C120- Ai kyl car bonyl gruppe bedeutet, (3) & ' Fonnel 5/- wobei die

gestjl chlte 6i nndung dne 174-Wsser st off at pzt, 10 (4) ein
. Waaaor saffof ftam und el n Rot der Fqr ; ¢ 7 wobel R9 el nen

Cl -12-Ai kylrest odor einen Rt Qder i bedeutet, (Mdbei R 6 und RG
di e gl ei che Bedeutung w eggQLstaper 7 (5) etn %Wurftffgtm nd ging
OCyanwgr uppe. (.) PJn sWauoé fitt m Yndl *g sl gi suppe Wlar (7) sine
Kat¥suppe,Jt i5 oder ein&s pihnuuti s¥h vertrilichen Saizes davon, nit
Ausnahnme von Veybi ndungen, in denen: der Rirg B 4;pC. yO un

I - Q) oppol bi RElnkiNIeE, RBind RV wisldrdidhemPahchiéien 5iRd) DA R1ORSIste@éEImhéEian betaGtetdle che-
sine cir Ri NGnistn$H BUmadwanidh {@nnennd Ci 1rr-i Doppel bi ndung hot, Rl el nen
Rest der Forrnep, v@rﬁ:gml&iwﬁdmch W[ Wbbbidie hérgesti Verd Runl Nt BBl iardrdsil B dibiot 78-caibokao
di rng S 2 € Ki¥-ScarbPRRAsIBONINDIsYbropyitndbtidsdidrely p-cdlifixarhio--carbonsiiie iste deut dt
und Rs di n Rest 3.0/@#tahren nach Anspruch 1, wabel die hergestelite Verbindung
20-a-(Hydrexymathyi)-5-g-pregn-3-en-3-carbensiure,
N,N-Diisopropyl-S-g=gndroat-3~an-17-carboxamigd-3-carbonsdure,
178-(N,N-Diisopropyicarboxamid)-4-fiyor-5-a-androst-3-en-3-carbonsaure,
s0  17p-(N,N-Dilsgpropyicarbnxamid)-d-fuor-androst-3,5-dien-3-carbonsdure,
U 20-a-(Hydroxymatiryl)4-flugr-G--pregn-3-on-3-carbonsdure,
' 3-Carbomathoxy-N N-dilsopropylandrest-3,5-dien-17p-carboxamid,
17p-N,N-DilaopropyloarkoxamigS-a-androat-1,3-dien-3-carbonsdure,

- N,N-Diisopropyl-S-c-androst-2-en-178-carboxamid-3-carbonstiure,

35 N,N-Dilsgpropylandroal-2.4-diens17g-carboxamig-3-carbonséure,
N,N-Diiaopropyi-S-arandrostan-17p-carboxamid-3p-carbonséure,
N.N-Dilsegropylesire3.5(10)-dien-17p-carboxamid-3-carbonséure,

| N,N-Dilsagropyinstr-3,Sadien-17g-carboxamid-3-carbonséure,
178-(N-t-Butylcarboxamid)androst-3,5,11-trien-3-carbonséure,

«©  17p=(N-i-Butyloarbaxamid)androst-3,5-dien-3-thiocarbonséure,
N-t-Butyl-§-g-androst-3-en-178-carboxamid-3-carbenséure,
17p=(N-t-Butylearboxamid)-8-flyor-G-a-androst-3-an-3-carbonsdure,
178-(Nst-Butylcarboxamid)-8-fluorandrost-3,5-disn-3-carbonséure,
 3-Carbomethoxy-N-t-butylangrost-3,5-dien-17p-carboxamid,

o £ 178-Nt-ButylcarbaxamidsSea-androst-1,3-dlen-3-carbonsiure,
. Mt BytylaSuci-gndrogt-2+pne17gecarboxamid-3-carbonsdure,
NoLBulylandmst-2.4«ien- 1 7fwcarboxamid-3-carbonséure,
NateBgiyl-Sucpgnsirontian. 7R-carboxamid-3-carbonasiure,
Net-Butylagir3, 5({10)-dien-17gcarboxamid-3-carbonsdure oder
&  Nt-Butylasir:3,Sudlen-7B-carboxamid-3-carbonadyre lst. .
. 4. Var(ahran 2ur bgrstellung sinas Arzneimitiels, umfassend die Vereinigung einer Verbindung der Formel
(a):
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Fowng GQCi 4 ist, uneasgd db BefndUung nt m ner grgi Wahen Baee.-elnem
Phosphin, *iner Pilladlunr(ll)Verbindung ung etinep QFAs kyt | hkohgi und

ansell| shond di e Zugabe von Koh entof { geasisizruyel e Yord 'o“ﬂlﬂﬂl fﬂﬁflllﬁlmﬂlll

35 o) X Y wobei X, V. R ynd"RO *
w e vorat hend baschrl eben. sind, und R14 R3 kot &der El nheiten bedeut et, die
ohe- m sch In Rs yvngwandelt weardon ki nnea~p. Verfihirn nhch Aeh*wh 1,
wobal di e hergestelite Verbindung N-t-Rgat @ -3, 5-dl en-17l - car boxa- 40
m nl dy . 3-wf oaAu gg MN. Df Jar (pyR4na

fthron ng: h An?f)ruch 1, wsai dib
penar , 4wbnl vr e,

Ia & ) . 10m|\/|~ ro.N, 21W py- m
44n4~s -at-v #l nyre, 4s | 2(DNMR pai quya>4QquV‘q| nr- 3- 4cgr3| o]
bnsffiure, 2 ,y~fi.ugregl>4n4. wwur®e 23h
t ~~— 70crboxamd 1PQn8de*24fI 17St oX1 d4Q nure5, @

z~~d4>17Sn17lpéerbgon| daboure, hLI"J Q1}- n~ifiabnfir

179(NSt ~Bt qurmmaqlmz)nmewnmmmten 3-carbonsture, as
| 7p. . N44KA] yoxdis w@aepmmwmmqwm@mﬁsqmwe upigrimeghenen Linisn, haben, mitder
7oasrbq o, 7 mmmmcﬁwﬂosmwwmm fiiering B ginm §rGe-Doppelbindung
car bondgure, "'fb XJ claw nkd +- |uorandrost 3, 5-di en- 3- car bonmi ur e,
82 EP O 28 o S ™ g&l 1111 111 )11 111 N1

E
3- Cpi f t nof t x. i @H"PW
1730 N~ £ bt 50 znﬂ M B S Loy o . st
WBUTY! cl ndf i Wrachhinmid W-%Qdﬁz EPS F—uﬁ ader Chioratom, ein Rest der Formel CH, lst, mit
N-t - Buyl endr Ooeﬁfm \abh, Bae Y G Rk aﬁiﬁs Iéﬁr%.-ooppelbmdung gibt, ’

R! aln Wassersioffatom oder einen C, g-Alkyirest bedeutet.

R? fahlt ader als ein Wassersfoffatom oder ein Rest der Formel CH;, vorilegt, mit der MaRgabe, daB R2 fehit,

25 fglis das Kohlenstoffatom, an das er gebunden ist, eine Doppelbindung trdgt,
R {ahlt, falls es gine C4-Cx-, Cs-Co- odgr eine C5-Co- Doppelbindung gibt, oder als u-Waasorstoffatom vorliegt,

und
RA
(1) ein a-Wasserstoffatom, eine a-Hydroxyl- oder sine c-Acetoxygruppe und/oder
%0 _ (@) ein Rest der Formel
-\Ffé . o
]
B-W=-C-R*4,
35 .
wobel W eing Bindung qder einen C,..:>- Alkylenrest bedeutet, und R*
(i) oin Wasserstoffatom,
: () eing Hydroxylgruppe,
N (Hi) oin G1_g-Alkylrgst,
“@n (iv) ein Hydraxyl-C,.s-alkyirest,
(v) ein C4_-AlkQxyrest,

(vi) ein Reat der Formel NRSRS, wobei R® und R® jewails unabhiingig voneinander aus einem Was-
- gerstoffatom, einem Cy_g-Alkyl-, einem C,_¢-Cycloalkyl-, einem Phenyirest ausgewdhit sind oder R®
und R? zusammengenommen mit dem Stickstoffatam, an das sie gebunden sind, einen 5-6-gliedri-
45 gen, gesdttigten Ring, umfassend bis zu einem weiteren, aus einem Sauerstoffund Stickstoffatom
' ausgewshiten Hetergatom, bedeyten, oder _
(vil) ein Rest der Formel OR? ist, wobel R” ein Wasserstoffatom, ein Alkalimetall, einen Cy_,s-Alkyl-,
gln,gu Benzylrest bedeutet, oder
() ein Rest der Formel B-Alk-QR®, wobel Alk einen Cy_i-Alkylenrest bedeutet, und R ®
s () eine Plenyl-Cy_s-alkylcarbonylgruppe,
(W) eine. Q,,,,-deonlkyjmtbqnylgmppe.
{iii) ein Benzoyirest,
{iv) eine Gy g-Alkoxycarbonyigruppe,
(v) aing Amings cder aine Cig-Alkyl-substituierte Amlnoearbonylgmppe.
55 (vi) oin Waseorstoffatom oder
(vil) ein Gy g-Alkyirest int,
" (@) oin Reat dev Fomal aCH-W-CO-R# oder der Formel =CH-W-ORS, wobei W eine aindung oder einen
Cir.1z-Alkylerrest badeutet, und R4 und R? die gleiche Bedeutung wie vorstehend haben, und R® ebenfalls
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5 Mt-Butyl 6 4v*n-17"rbax W 3-abanefiuro,

N-t.Bjletr4-,(10)4.n. 17" -tcrboxam d4- 3sebonsl| ure oder atr
1rbo3ni.crboneowe Ist. 4. Vrelnrn vvurﬁg %L ng dnes Arz %m’mﬂl"s" “mi"ml
unf assend di e Verai ni gung el ner Ver bi ndun or mel 0Oa):

(la) O x Y In der: der RIng A bis zu Poppol bi bnungen hat, die R nge
5 | uid D faku?"!‘é‘ﬂ%‘ﬂmaﬁﬁﬂmm'“&?@&‘é’?‘g?'dmtch di e unt er br ochonen
Uni on, haben, n{3oi}BetderFamelsgsha, dm 4 deOr Ring C kel ne

Q- 01- Doppel bhndung autwei st, fals der Ring B ine Cr C Doppol bi ndung hat, M
ein Ssuarrtoff. oder Schvvafol at om bodout ep~%& 0oden Res QGar Foal (CWMH,
bedoutbt, ®und n 0-2 lot, X sin Wabveftfi t-r-, Fluor-, B -, |odatwn,

el nen Rest der Fornol CF3 oderol nen C—Ak§ !t bedeu- so tot. Y sin

Waow stfetom sin Rest der Formal CFO, dn Fluor- odor Chioratom etn Rest

der Fornal CH$ est qr, as fftm1l, falls es keine
\3& “ %@Mﬁiﬁnp k&ﬁeﬁﬁn é,.., Qho%emen

Cr Cr Doppoi,pi ndu “g&' S = -
1 o R smeum.%s&mdeﬁa raﬁlcnﬁidewgfvhm rid helleh,

fohit o.1r a e g
Maol gab, da R2 {sp&ih hWaSdarstof mundolnop.c:yanogrupp V du or gl ndon Iot si ne

Doppel bi ndung t {g9éin o MakdskstonbbiVaihd ahie' f-TatrsZoRfteupdibder W ST i ne

CvCi e- Doppel bi n@ya&@@wpwﬁpr al sa- Wausertatatomvorilegt, und (1) m

a- \s2Rst A f - t Mund eities phahyesigisch vartiBgiicin Seizealdevin aideiney prappezsutisch vadidgliciien Tragers.
(a) sin Rest deg,VeighnEn gBmil AhbirudR4, it dem diec\Vertdndungdelr FQrmel ()i N t-Bytyléridrast-3,8-dien-Tpkar-
licro", 7 boxamid-3-caronaitid digr-N,B-Qilsobropyjehdrost-3.5-diepd 17 Brcarbokan)id-Soarbingdtiviist( | ) |
Rgst der Fagrp 8.N@BRren zechievilelliig einararfitdupgdeeFempelcnabhi ngg vonoi nander aus
dneom Was- 001080" al pm C4Al cy4-, ebwm Cw yd9ohk, ehm

Phewy| r esttawguhwi | t asnd odor Rs uno FP V\aom)pqeqemnen mt dom

Sl ckstof fatom an das al a gebunden sind, o*nen edr- Vgwm ggstla
Ring, nft n be zu Wnom wobtren, sue al nerp FORNf und St i dkf f at on
guaews ibn lietnroatqm bed .n, odor (V||) q :& Formal OR7 i st,
wobel R7 ezisn Waosof ftom dn Al kal i noet g -~ Al Jyi -

R'M

~ : inder: '
Ay R2, X und Y wie fiir Formel (la) in Anspruch 4 boschrleben sind, und R14 gleich R? ist, wie fiir Formel (la} in
Anspruch 4 bgschrighen,
R ein Wassarstoffatom oder ein Cy_g-Alkylrest ist, und
35 M ein Sayersioffe gder Schwefgigtom bedeutet,
umfasagnd die Behandiung einer Verbindung der Formel

\4 ) H,C R4

in der:

5 X' ein Brom-, Chlgr-, Fluor- oder ein lodatom bedeutst, und R?, R4, X und Y wie voratahond beschrieben sind,
mit gingm Alkyllithiumreagens und dann mit einem Carboxylierungsmittel oder mit sinem Palladiumkatalysator
in Gagenwart einer Base, eines C,.-Alkancls ynd von Kohlenstoffmonoxid.

7. varfghren nagh Anspruch 8, wobel die hergestelite Verbindung N-t-Butylandrost-3,5-dien-17p-carboxa-
mid-3.carbonaiiure oder N,N-Diisopropylandrost-3,5-diencarboxamid-3-carbonsiiure ist.

Patentanspriiche filr foigenden Veriragsstiaat : GR

1. Varfahven zur Heratellung ainer Verbindung der Formel (i) :
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| onee OLMdZrt bfdeJd ager 83 1 i 111 ||Z~'-I| AN Eﬁlo 289 327 Bl

* C L M S * (b) sin Rest derForrnel "3Ai k- 01R8 vvobe|

Cl-12- Ai kylenrest bedeutet, und R8 (I|gp 299327 B4 MIH""H"""”””",
Phgnyl - G - gi - kylCar ~onyl grupp4, (1) slns, CS.1.rCyclal kyl aer bonyl gr uppe *
(1) tin zylreg 5 (Q Ine e, & Al Wcarbonyl grup®, fY) glin
A ngr odor oio Ow|AKyiupjstitgierte Am no gbbcw?yl gruppe, (vi ein
WWoftprn qdgr (vi) eaim Alkyirea ht. ( ¢i ] Rs wt 4r Fowne -CH W CO R4
odor der Formal =CH , WORs, wobei WSII’kQ odor eonen 10 Q, 12-
AU wbodayt Jn4 R4 und R die gl echhe Bade, e vorstehend haben, und R8
ebenfalls ein Wisw ot offht em gdor gf4Te, Al Kyl cor bonyi %ruppe bedeut et,

(3) Gn Rut dF 15 0 , e, Pinoung daé

17- g- Wasser st of f at om ersetzt ‘I ) ~Net n gwliffftomund sin Rog der
Formel 3-NHCORO, wobsi R9 oeinn I-1-RI‘1?< | ret odor einen Regt d4r For MJ NR
bl PWwe t, wobol R und R die gl®i ch& Bedoutung w e vorstehend habon, (5) :
*n O hn ind I'l.-Cyanoruppe, (8) gln W vtgft ~m Und I nge Vqgie

'yl gwuppe oderindery gi ne Kpogpag bU , 26 und ol ng ph vertrigl chon

Sei ze davon urdar%it'MB'!phéM'émnmhﬂverbl glichen Trigers. $. Vorfhr

penrn, An*Ch Ale Ringe BoP ung Difalyiiative Dap dygggp;@pmglgt purgh die unterbrochenen Linien, ha en, mit der
N- ko But yl ar®ir déwszﬁsda&m'rﬁ"fﬁ Kelne Ge-CraiRORRpibingUnS 8“"""“ fis der Blpg,P eipp Cr-Co-Doppelbindung

ng;?g: :Aﬁ;gate% = gl on- 17- c %%P c‘eakr bonslure I bt. 6. .VEIth‘OI’l =r
; S&L,QT .t,d;ﬁ{m%mL oo /B e 2R

~~~~~~~ X
bwehri s be n %
beohde bg n, R g, m%ﬁam .ﬂ%& o Fdrfel Gr il Ml S5abr drfdkatont! Ol Réskt\der PdmmkEr, tst, mit
8mmf. *s 3$qh WMW ddROEH Whaserstoffatom ist, fails es keine Cs-Ce-Doppelbindung gibt,

R! ain Wassaratoffatom ader einen Cyy-Alkyirest bedeutet,

Rz fehit oder als ein Waaserstoffatom oder ein Rest der Formel CH, vorilegt, mit der Magabe, daB R2 fehit,

25 falis das Kohlenstoffatom, an das er gebunden ist, eine Doppelbindung trligt,
R fehlL, falls a8 eing C-Cy, Co=Cor ader aine Cs -Co-Doppelbindung gibt, oder als a-Wasserstoffatom vorliegt,

><
T3S
&u’%

und
R _
(1) ain a-Wasagrstoffatom, eine a-Hydroxyl- oder eine a-Acetoxygruppe und/oder
L) (a) ein Rest der Formel
: ]
B=W~C=R*,
35 .
wobel W eine Bindung oder einen C,_2- Alkylenrest bedeutet, und R*
() ein Wasserstoffatom,
, (ii) eing Hydroxyigruppe,
. (i) ein Cy grAlkyirest,
© (iv) oin HydroxylC,g-alkylrest,
: (v) ein Cy pelkoxyrest,

{(vi) ein Rest der Formel NRER®, wobei R® und RE jewells unabhéngig voneinander aus einem Was-
aqratoffatom, pingm Gy p-Alkyl-, einem C;_,-Cycloalkyi-, einem Phenyirest ausgewdhit sind oder R®
und RS Zusammengenommen mit dam Stickstoffatom, an das sie gebunden sind, einen 5-6-gliedri-
& gen, gesfitiaten Ring, umfagsend bis zu einem weiteren, aus einem Sauerstoffund Stickstoffatom
' betarogtom, bedeyten, oder
(vi) g.ln Rest der Rormegl QR ist, wobei R7 ein Wasserstoffatom, ein Alkalimetall, einen C;_sa-Alkyl-,
sinen Banzylreat bedeutat, oder
(B) oin Regt dor Fopmel B-Al-QRS, wobel Alk einen C 1_,z- Alkylenrest bedeutet, und RS
& () aing Phenyl-C,g-elkylcarhonyigruppe,
(i) sine Cg.10-Cycloalkylcarbonyigruppe,
(fi) ein Benzoyirest,
(iv) eing Cyg-Alkoxycarbonylgruppe,
(v) sine Amino- ader eine c,,.-AIkyl-subsﬂtuuerte Aminocarbonyigruppe,
&5 (vi) ein Wasserstoffatom oder
(vil) ein G.o-Alkyirest lat,
(2) ein Rest der Formel =CH-W-CQ-R* oder der Formel =CH-W-ORS, wobel W eine Bindung oder einen
Gavtge Alkylonraat badeutst, und R4 und R # die gleiche Bedeutung wie vorstehend haben, und R* ebenfalls
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4w {I lag nd die egii~iung t|~Vr Yl ndg dgr Fornmel H3CR RZR O x Y
EP 0 289 327 Bl N D In der Xiesin Erorm,
Chlor., Fluor- oderein | odatom bedeut B2, R14, X un mﬂ“‘
beschrl eben sind, Wt elnern Alkyllth umeagens und dann rri mm‘mﬂ““

Car boxyl | erungsm ittl oder mt einem Pall adl unkatel ysator inr

BuS, qi u G . A- ASRYessersioffatom geer RBA Cesrdliiearhapyierunrg bedgutet, 7 Ver_rahn nWAh

Anspruch |, wovbRenRestderFgmel i |t Verbi ndung
N-t - But yi andr ost - 3, 5dl en- 17E- oar boxa- nmW 3apqj ' ei ur odgr

NN. Qal yesi%rop4a- ndr ct 4, 5- di enoar boxam d- g—eqr bonsi ure | et. Revendl| pat| aon
poaw |s* Etats contractents sulvants: AT, B CH, DE, FR, GO, IT, Li, LU,
NL, 1. gCMal reprisent6 per Iaforrrule(?)\’l R320 ~~~~~~~~~~~ ‘Rt of X
~~~~~~ (1) 25 _ a~~~~~ Y oans

| aquel | e: Icyq 1.8, Al

des doubl gg i al%ﬁé' §° ‘. g o 1?§;Wé

Egog Ise cy~p 1, Ct D oant
& é
r6serve alf | e T el L@sﬁ“sgﬁ?ﬁ “’““@i%:m ot
une doubl e |iai an TrsertidBlomiAdeine an " ; H, :
F, 1jr. ,CFso %ﬁ Roffalol g eifd b- Felrazo peae,ptWVFs F IoGI gylb,
sM roMe qgye Y(ﬁe-;,,kb paggtl n' y a pas de double liaison CrC Rl ast H
QAUN grops Si| @dépBinds pharmgheutisdh Aitcliglioh¥d Saizes fidVan, MitAldsridfimdVdn vs.einhungﬁwa denen : R2
eabsent oraque uaEMGS Gl ANE C-LPDEPPAbIftUngeninatpR! eine/PResd 66 FortheNGH,dedeutat, GRIR® eine
RI O 5% 09.1 | WWKitopruppe it VFU* ligison C.sC, Ca-C, ou C. -Co, Cu eat prb6aent
sous forns dun derding Bdhe Gi-Qay 0FRG- gid Cie-Ci7-Dgprelbinduny Ihgtdk'@ghnrRast HerFiotmel3tH, bedeutet,
AoUp(y et/ u O undR?ein Rest der Farmel COOCH; ist, und

dar Ring 8 eing CpCe-Doppelbindung hat, R einen Rest der Formel CHy bedeutet, und R? ein Rest der

Formel COCH, ist,

umfagsend die Behandiung mit eingr grganiachen Base, einem Phosphin, einer Palladlum(ll)-Verbmdung
und einem C4 s-Alkylalkohol und anschlieBend die Zugabe von Kohlenstoffmonoxid zu einer Verbindung
der Formel (V) ;

25

R 14

HiC

(V)

wobei X, Y, Z. R2ynd R'® wie vorsiehend beschrieben sind, und R R? ist oder Einheiten bedeutet, die che-
_ misch in R? ymgewandeit werden kbnnen.

"*-" 2. Verfahren ngch Ansprych 1, wobei die hergestelite Verbindung N-t-Butylandrost-3, 5-dien-17ﬂ-earboxa-

40  mid3-carhonsiiyre oder N,N-Dijsopropylandrast-3,5-dien-178-carboxamid-3-carbonsdiure lst.

3. Vesfghren nach Anspruch 1, wabei die hergestelite Verbindung
20-a~(Hydrexymathyl)-S-a-pragn-3-an-3-carbonaiiyre,
N,N-Diisgprapyl-5-g-androst-3-en~17f«carboxamig-3~carbongiiyre,
178-(N.N-Rilggprapylsarboxamid)-4-flugr-6-g-andrest-3-en=3-carhonséyre,

45 178(N,N-Dilgopropyicarboxamicd-Nugrandrogts3,5-dien-3-carbonséure,
20wa~(Mydraxymethyl)sd-flugr-5-g-pregn-3-en-3-carbonsdure,
3-CarbomethoxysN,Nrdiigopronylandroat-3.S-dlen-17p-carboxamid,
170N, MDiinopropylcarboxamid-5-c-androate1,3dign-3-carbonedure,
N..Nsbmwaﬁa-randmmn-'! TR-garhoxamid-3carbonséure,

lisopsapylandsael-2,4xdien.17g-carboxamid-3-carbonediure,

N.Nanmwhﬁwﬂmmﬁﬂ-mmmlﬂwammm
M.N- Dilsonsopviaatr-3.5(10)-dlen-17§-carboxamid-3-carbonsdiure,

N.N- Diiagpropylasiy-3,5-dlen-17p-carboxamid-3-carbonsiiure,
17h-(Nat-Butyicarboxamid)androst-3,5,11-trien-3-carbonsdure,

55 17p(Nt-Butyicarboxemid)androat-3,5-dien-3-thiocsrbonsaure,
Net-Bytyl---androet-3-en-17p-carboxamid-3-carbonsaure,
17p-(N-t-Butylcarboxamid)-g-flugr-5-a-andrgst-3-en-3-carbonsiure,

178-(N-t- Butylcarboxamid)-8-fluorandrost-3,5-dien-3-carbonsaure,
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-WC R4 QO Wet upn ligigji pu un grqupe alkyline en C -12 et R4 est u( un

(1) Un 9mupe hydryWw en Cl8,, (V) ugp My on Cl4,

(vi) NRgR, o R4 et R O sont cheoun InSG‘SE%\éazmnt chol bl s 3&“’”’““"“”’”"’

d' hydr ogbne, ug.c ) H roupe lghydaal kyl e en*C3¢ s %

group. phnyle %" _é?% bl o au fugl o puqt, *I Ib sont
zed.n : n jf '8hs conpre- it u clue un

utr. h6*®torren_ | d r_ _o ] S (vi QR7, ou RT et un

at ons dhydrpgbn_@ Pre e A &aurb'” group al kyle on C1..8 ou

un grolpe , bng gwm Q)-dtirp sl ke

et Rs eat (1) nN@p WWWEW‘WB&M crbonyle, (0i) un groupe

(Qydi skyl on QCg, Vaiakien: téhungleinkd ArzdeinitEbisObhSss bRVl Migurigditkr VeriindtigldéiEbrmel

(41Cely On Cl-g@a)carbonyle. (Yv) yn g!'rQ am noggr bonyl e ou (am i noal kyl

Uln QURO 4i kyl en C1,,& (2) = H-WcOQ IR ozj R¥<; HWOR, ou West une

liai son ou un groups al kyene en C~12 et R4 H jj ont la mrn siglnlfgo Qy

cl dousus et R set egal ement un atons d' hyg@rogeae ou un groupe (alkyl en

dome d' hydrogneo, (il) un groupo hydroxyle, (I1l11) tin group *!'kylo on
fixis, reprlseg

pkns@ire by 97 OUPO al kyl ens en Cl- 12
(C014) subtwtue) carbonyle, Nyi) un Man C hydrogne, ou 10 (vil)
C02:20) carboylo; (3) 1S 20 oOIallabl i |11 renpiace le

17~w’'hydr og®ne, (4) a~hy*Wg t RO’ et un group. alkyie en
Cl-12 ou P-NRSWou R5 et RG ont faitlion quo Q@geesu, (5)
ahydngkn at PwenYQ 25 ROM ot Ottragolyie QU (7) Un g x

am@ oy Un g gal WhJ Smac | en¥ - ptall | e de calul-ci; 1 |'exception des
conposes doztr’ls | esquel ds | e cyclegfa Ug dolybi Iglon CrC4 stle cycle 8 a uns
doubTe liai'son CGC. Rl setCH3 et Rs estun groups

In der:
der Ring A bis zu 2 Doppelbindungen hat,
die Ringe B, C und D fakuitative Doppeibindungen, angezeigt durch die unterbrochenen Linien, haben, mit der
25  Mafgabe, dal der Ring C keine Cs-C14-Doppelbindung aufweist, falls der Ring B eine CrC.-Doppolblndung
hat,
M ein Sauerstoff- oder Schwefelatom bedeutet,’
Z einen Reat dor Formsl (ChH,), bedeutet, und n 0-2 ist,
X ein Wassersioff-, Chior-, Flugr-, Brom-, lodatom, einen Rest der Formel CF3 oder einen C,_g-Alkyirest bedeu-
o et '
Y ein Wasserstoffatom, eln Rest der Formel CFg, eln Fluor- oder Chioratom, ein Rest der Fonmel CHg Ist, mit
A der MaBgabe, dal Y ein Wasserstoffatom lst, falle es keine Cs-Ce-Doppelbindung gibt,
- R' gin Wassarsiofiatom odar sinen C..p-Alkylrest bedeutet,
Rz fehit odar als ein Wesaerstoffatam oder ein Rest der Formel CH, vorliegt, mit der MaBgabs. daf R2 fehlt.
35 falls dee Kohlsnatoffetam, an des er gabyndaen iet, eine Doppelbindung trligt,
R10{ghlt, falls a8 oine C-Cyr. CrCo- ogear eine Cs-Cyo-Doppelbindung gibt, oder als a-Waaserswffatom vorllegt.

und
. as
\ (1) ain a-Wasserstoffatom, eine g-Hydroxyl- ader eine o-Acetoxygruppe und/oder
@ (@) ein Reat der Formel
0
]
B—=W-C-R*,
%<
wobei W eine Bindung oder einen C,.,-Alkylenrest bedeutet, und R4
{i) ein Wagsergtoffatom,
(ii) eina Hygroxyigruppe,
(1) oin Gy 0-Alkyirest,
» (iv) ein Hydroxyl-C.s-glicylrest,
{v) gin Gy g-Alkoxyrest,

(vi) ein Rest der Formel NR°R®, wohai R® ynd R® jewells unabhiingig voneinander aus einem Was-

serstoffaton, einem G g-Alkyl-, einem C;.¢-Cycioalkyl-, einem Phenylrest ausgewiihit sind oder R

ungd R¢ zusammengencmmen mit dem Stickstoffatom, an das sie gebunden sind, einen 5-8-gliedri-
AaS gen, gesiitigien Ring, umfassend bis zu einem welteren, aus einem Sauerstoffund Stickstoffatom

gusgewdhiten Heteroatom, bedeutan, oder

{vii) ein Reat dor Formel OR7 ist, wobei R” ein Wasserstoffatom, ein Alkalimetall, elmm Cy_1g-Alkyl-,

einen Ranzyirest bedeytet, oder
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cf; 30 i, cyfig Aaijn, ~gig~uiW Illajsin~-n CC, et IeBlaun '
doubl e liaison OrCs et Is cycle D a une double liajgw 7 Ciuimi , “m””m
R O QQOCH ; St ie cyde 3 5 'vvudobk L&l ?QQ/C Rl at
COCH3. 2. ConPsO selan I's revendl ositan®p q% a sci de
N-tert-butyl -androsta-3, 5-dine-17-carboxsm-de- 3- car boxyl
2631 Fr oyl el qoviRuslo Bres g FampricAk DB akm Al How Gt SyPRgtRsIouts nd RS
GAnpoi O m ni i rventeinaPhenvkCigulkvieashonylgrarpede
20- a- (hydoxynst hy| ) (ine.Csp kyiratonylgrRPhoxy | i que, recWe N.

f r qPOy%ndr ht - boxam rrboxyl r 17 NN4T wl
rbzltfc\)pn(r:]a(}/ dr ht (k) e Gr'g m(gqn%ﬁege 3£qo boxyl que, 'wo g.6(
| 7F4(N, &odl | - gr qyi J(v)elnom Ayiod kyl-oyt ﬁé"ﬂkﬂﬁgﬂ@%ﬁ%@m*’aﬁe rzcw
20- - (hydrlnr*hfl ", ug Qi AL 8‘” - 3-aroxl i que, | s 3abonyst
N. NN, dt opyi dr-. (ZSTBS’ 8 ol SCHAN-CO: -ﬁ‘%g}%%ﬁ&= W-bﬂ witi W dine Bindu% gélnyeinalJ
i 3d - K deulaCiond RE Ynd Ftlfs gle'ch wie vorstehend ha on, und R® ebenfalls
NINW ™ VI rop' S, o amﬁaﬁ&aﬁoderaﬁ&é,%ﬂi&l AVigrérp 93&\6 rsci
N, N-4i epr gpyi . d(3pd,,§jm§g Ao xem de- 3-csr boxyl I que, rvvacde N. dleaop ro7pd4
xdr oet nsi d1i wboxam d. - 3p- carboxyi i que, 4F Fa~ *MWW-mi (04*

_199U17ndi d3or booxyque, Fsgld Nt N~dl u4linwl?7i deor icarnte.cabxyiiqus,
r.alde 1f@f1i 7, bptylinbgmm Sg) 3, droate. 3j/1 \-tribno. 3-carboxyl | que, E&V

1770*=-c rb nde3arboxyil que, N o _PW1Yi W

yl W bot am ) fi uyQFo44qndr ost - 3- 4ne- cw boxyl\f*-q'ue, Pgid 17gWn
eql @4f| ud I ro-g-~rst n- 3, 5di bne- 3- wboxyi i que, Vacd
(hydhyl) . Ar4~. rwemrqmwmmmqfaemmmmemm bv~yfcj camds
ang nl 380 i no4(48ﬂ%wy4!w1m Padiniest der Formel B-NHCORS®, wobsi R? einen C,.,,-Alkylrest oder einen
NA* nbst . 4news- 1Resbder Gomms\SNRREEdewet wokeliR® mAR® dieglsiche Bedeutung wie vorstehend haben,

Nt ~ni , 1d171 r ni d@iﬂb- aeepialiatom yed elee INPYanogaipem m. 7gur boxi aed* j r boyt xi que,

rci de Ng4t w ~buff] 87 -Y{aeaersiof m““"%ﬂ”ﬁ’é‘%ﬂy@&’sm i que, ou RR EP O 28B
327 Bl ("_)91""@99’""“‘9"- 0l 1 11111 | sai de

B en Trigers.
Nistert-idlyl. f\dungd%l( --Butyland 8t-3 5—dion-1713-

represent6 p abr 5 pyl.ﬁ?ldmst-aﬁ-duen- rboxamid-3-carbons&ure ist.

n
as
"
@
inder:
R2, X ynd Y wie fliir Eormael (19) in Ansprych 4 he;chneben sind, und R gleich R3 ist, wie fiir Formel (1a) in
Anspruch 4 beschriaben,

R! ein Wasserstoffatom oder ein C, g-Alkylrest ist, und
4§ M ein Savamsiofts oder Sohwofeistom bedeutst,
umfassend dle Behandlung einer Verbindung der Formel

H,C R“




a 14 10~~~~~~~ dana Isquola |l og oe B a uns double liaison facultative
| ndi qu~e per le pointilll; 5 R t Re cant choun 4 ou un gumm ﬂ“"""ﬁ”)
Cl.; RI' *ot HGC(Cl)CH. C]<R20, ob R20 eqpglseshyy Oroupe al k m,
CONRMARL, ob R2" et R22 sont |nd6pendoment H ou un groups al'kyfe bn 'C

et Meat 0 8u 5 ConPGdefarruIe(ll) 20

2 G jﬁ%” %n,uam;{ SO @ﬁﬁg "::;:,

‘

| slions fooltl

| e cygIeAaJE:ﬁed

hai t pi nc Zt ;35" " » ',ﬁun . -ﬂﬂ
Wwis Gl ¢, )48 B, N- [s&h'? t~3,5— Jobaihidcatbohedire it C- CO
sat prdsent soﬂis forme %‘uggat %ﬁ rogbn. ;cae 40 (a)

HQOH, ) QH20it' o, ob R2 set H ou un groups alkyle en Cl..& ou (b) OQN

1KR#V. ; RX aRevBédit@diéng rt pdt ndamment H ou un groups al kylb an C 14. 6.

I 11 p~eion piinrmagout | qut cnnprenantun v~hiw o pharnaceuti qus appropri6
et un conpos6 Revendications pouf s Etﬂsﬁohﬂractaiunsuivmmteﬁ cy, qg.\nn/sa. a,nyqu. NL,
doubl es |i ai sofE; 87 EP 0 289 327 BI H !
les cycles B. Cet O ant des doubles liaisons facultatives |nd| qu6ses per

| ee pointillds, setGemresirepriaentdpeiafemmledde C s peias une double |iaison 0CO;
14¥]lraque 1% cycle B a une double liaison O C8, MamO QUAi Z oat (CWn, t
n W Q6; ¢ Xt H gl F. b5r, I,CF3auungr0theaIkerenO-YsetH
CF9, F. al QU W "Us rAorve quo Y st H Iorsqu:l-H y a pas de double liaison
C Ce; .

. w
(1)

dans laquelle :
le cycle A a jusqu'a 2 doubles liaisons ;
30 lescyclas B, G et D ont des doubles liaisons facultatives indiquées par les pointiliés, sous réserve que e cycle
C n's pas yne doyble llgisen Cy-C4, lorsque le cycle B a une double liaison Cr-Cy ;
/! MestQOau$;
Z ost (Chiy), atn est 0-2;
X est H, Cl, F, 8r, I, GF3 ou un groupe alkyle en C;_4;
35 Y est M, CFy, F, Cl ou CHly, soys réserve que Y est H lorsqu'll n'y a pas de double liaison Cs-Cy ;
R' ast H oy un groups alkyle en Cy.5 ;
R? ast absent ou préasnt sgus forms de M ou de CHs, sous réserve que R? est absent lorsquo 'atome de car-
o bone auguel il eat fixé porte yne doyble lisison ;
L R0 egt shaent |grggu8 ¥ @ une double ligisan C,-Cg, C5-Ce 0u C5-Cyg, OU eat présent sous forme d'un atome
« dhydrogineangiat
R? ast
(1) ashydrogane, a-hydroxyie oy a-acsiaxy etiou
@
: o]
“ : il
g-w-c-R*

ol W est yne liaison oy un groupe alkyléne en C,_s; ot R* est
&0 (1) un stome d’hydrogéne,
(il) un groupe hydroxyle,
(iii) yn groupe alkyle en C, s,
(iv) un groupe hydroxyalkyle en C,_g,
(v) yn groupe alcoxy en i,
55 (Vi) NRSR®, ol R® et R? sont chaoun indépendamment choisis panmi un atome d’hydrogéne, un
’ groupe alkyle en C,.4, un groupe cyclaaikyle en Cy.g Ou un groupe phényle ; ou RS et R%, ensemble
_aves I'stoms ¢'azote auquel ils sont fixés, représentent un cycle saturé & § ou 6 chainons compre-
nant au plus un autre hétérogtome choisi parmi 'oxygéne et I'azote, ou



> £l _\\
RI set Woau ut groups alkyle en Cl-..; R2 est' absent croant ;g forne
de H ou de CH3, sous r6sorve que R2 est absent |orsque uwmmlm m, ﬂ
auoll i at flix. oft une double Iialig@897 | O set ll” 'lune
doubl e |iaison C4- CQ Cs-Cs QuCcrado 2L B esent sols forlhs "' Un at ons

d' hyd L 1) dbhn d ~
i B3 W R 20 GO et i o4 entn p hier %p%&g@a@&eisro%%vﬁ sl

et R4 eat (1) yn HRg Pyt un R di ') un groups alkyl e

on ClL., (iv) un gih 9é°“8?1 X ?%“’emsg (V) un grovpo

| eoxy on 01x (V) ghé ( °§§m)°%'h°c{' ¥em | ndépendanonent chol sis pam
un stome df hydrog~nH |’R§H9’ﬁﬁ’°0"°', un groupe cycl oal kyl e en C3.
Ie aveC | 'el oimm d' soto auquol [i

ou un groups phényl Ef
corrpre- rant Qu
;&fg g erll'g'e’f' 8 s"&EYaés g‘ﬁ’ (vlQ

*Ont flxgs, repr6septent th
one de metel alcalln, un group aIker en

ul aufs h6t oet o iR o
C, ..1 ou un gr OpRSel _"'_ o i‘
on Cl 12 et R8 ¢ B W {oﬁ‘ite .J:f;%ﬂ.qo w ‘S}’hﬂr}fts
groype (cygl anE "s 0 car bonyl e, yn a B
HNu

g0 gi Wej un dunt v?
beroylt, (Iv) v ( uWay nn Qq) t anyl e, (v) Un groups urwl nhr bonyl e
QJ\(,am noa]; kyl Cl 8) subtitue) carbonyls, (vi) un tW fhyQone, Q (vil) un
gpp" ai kyl9 an Csp. 40 (2) -04-*Q440 pr o0f Wet une laison ou un
groups alkyilne an Cl..2 et R et ROont flar dQ&ni Fati gdbn W W g601uu
f At ot 6genont un atomm d' hydrogene ou u rodps (adkyl on Cl.20) carbnyle:
(3) q* Q@ la '4i on P.orntiJ rinpigto 17- % hy4r ogene, (4) whydrv4 9
£ P wa oRQL2 RVt urn groups alkyle en CG1_ ou 2UPNRR ofe RS et RS ont
| a mana si gncM Poieligeas eamqjgramplace le 17-a-hydrogéne,
: (4) a-hydrogéne et neNl-ngR' oU R® est yn groupe alkyle en Cy_;; ou B-NRER?® ol R et R® ont la méme
signification que ¢i-dessus,
(5) a-hydrogAne et f-cyanq,
28 (6) g-hydrogéne et Batéirazolyle ou
(7) un groupe céto ;
ou yn 38l phamacsytiguemaent acgeptable de celui-ci ; & 'exception des composés dans lesquels :
le cycle Aaune doyble liaison Cy-C, otle cycle B a une double liaison C5-Cg, R est CH; et R® est un groupe
céto; _
30 l® cygle A a yne double lialson Cy-C; et lo cycle B a une doubie ligison Cs-Cq ot le cycle D a une double
A ligison CueCan R @8t CH; 6t R® et COOCH; ; ot
N le cycle B a une double liaison Cy-Cy, R! est CH; et R? est COCHs.
2. Composs selon la revendication 1 qui eat I'acide N-tert-butyl-androsta-3,5-diéne-17p-carboxamide-3-
carboxyligue gy 'agide N ,N-diisoprqpyl-androste-3,5-diéne-17p-carboxamide-3-carboxylique.
85 3. Camposé selon ia revendicstion 1 qui esti'acide 20-u-(hydroxyméﬂlyl)-5-a—prégn-3-éne-3-carboxyllque,
racige N.N-dilsopropyl-5-a-androst-3-ane-17g-carboxamide-3-garboxylique,
Tagide 17g.(N,N-dlisopropylcarboxamige)-4-flugre-6-a-androst-3-8ne-3-carboxylique,
w racide 17§-(N.N-diisoprepyicarboxamide)-4-flugro-androsta-3,5-didne-3-carboxylique,
racide 20-a-(hydroxymgthyl)=4-fluore-5-c-prégn-3-éne-3-carboxyliqus,
40 le J.carbométhexy-N,N-diigogropyi-gndrosta-3,5-didne-17p-carboxamide,
Pacide 175.N,N-gdligapropyicarboxamide-S-geangdrogta-1,3-didne-3-carboxylique,
'acige N,N.diisopropylaSsg-androgt-2-ane-178-carhoxamide-3-carboxylique,
Facide N,N-dilsopropyi-androgta-2.4-didne-17p-carboxamide-3-carboxylique,
Facide N.Nwdlisopropyl-Seq-androstane-17.-carboxamide-3p-carboxylique,
4  Facide N Nedlisopropyl-aatre.d.5(10)-didne-17p-garboxamide-3-carboxylique,
Facide N.N-dilsopeopyi-aalrg«3,3-didner17g-corboxamide.3-carboxylique,
Facide 17Ex{Notarbbityicarboxamide)-sndroste-3,5, 11-tridne-3-carboxylique,
Facide 178 N-tart-butvicgrboxamide)«andraates-3, 5-gidne-3-thigcarbaxylique,
Fagige NetgahbutylSoasandoal-3-4n8-17(:carboxamide-3-carboxylique,
8 Fagide 172«{N-terl-butylcarboxamide)sG-fucro-Ssq-gndrost-3-8ne-3-carboxylique,
Facide 178={Nrtertbylvicarboxamide)-§-fluere-androsta-3,5-didne-3-carboxylique,
Facide 20.x«(hydroxyméthyl)-A-nor-G-a-arégn-1-8no-2-carboxylique,
le 3-carhaméthoxy-N-tert-bytyl-andrpsts-3,5-djdne-17p-carboxamide
Facide 178bistart-hutyicarboxamidesS-q-androata-1,3-didne.3-carboxylique
" & Facide N-tart-butyl-5-a-androst-2-dne-17p-carboxamide-3-carboxylique,
F'acide Netart-butyl-androsta-2,4-gidne-178-carboxamids-3-carboxylique,
Facide haiart-butyl=S-a-gndrostane-17§-carboxamide-3-carbaxylique,
Facide Notartbutyl-esire-2,5(10)-didne-175-carboxamide-3-carboxylique, ou




(6) .hy4rno t P4uzglyle ou '5 (Xuawol *; WM JQ PhY

de celul-ci. 7. CQ gQLf Vi Wwbn bg rvandl otion 6, dans |aqu e | e conpose
eat |'acide N-tert-butyl-androasta-3, 5usdl wWdl bomMmyi 34a§”"ﬂli l r"m

| " acds NN-di | sopropyl - andr ost a- 3, 5dI kng?g?gﬁg%grsgoxai de-3- '% c”mﬂ'm 4 ",!Il
S* gaf boxylique. 8. ConBosttI on "slon Is r,ev_g-ndi C }qi on 6, dens | aqueT le Is
conpose est r! Fagkp Netert-bu -"m3ﬁﬂ§g{?ﬁﬁﬂ mige-: ﬁ?’g‘ljﬂ U&bneb4- cAr oxyi | que.

Vadi do NN 11rd ot*pPImpoerapeesatt P8 omyiefillisr boxami de. 3. rboxylique, s r!s
17pJl | gQOr f M fl P)5-ci uanr ost - 3ndr ost e- 3ne- 3car boxyl i que, ract ai
flipl, NN. dtletgpyraPbogWinde. *huro- andr 1sdtgg3, 1-3d‘i§ne- 3-c rboxyfl que,

Ol'm.de N 5] (hgprgp -JsJ44n9h1 prwgsr ba he-'3- car boxylique, ie
j4rwatmj hNg di wi y~doDei @. Qoxam de, racide

N, N~di soper opyi ,ntr-2.443nsr 17p. cuaﬁoo A HOXYt | quO, (XEIBnice ~  9pm
-letiirwnr8i nlroammdro~sts_ j bxy ~eCi dg”NANI dI | wpr pbel ndr bt moP17?p

cr boxanl de-3- car boxyi i que, ¥ Magbj A dpr optyi , 4andCdi 17

ar boxamhdO. 3- car boxyi que, ss i
r~idiT>(int*41lylgnlqte-, -1 nero$ti-a"351-rbotie-3-rbxib I'qcide

1NNl sopl py% woni dt et mos- 1+ 7par boxant de- 3" - or boxyi i que, |'acidop Ntr -
-1 r  5rboxani dah8 mqisilxlervice B uriscigubls lialsorefaduitative-indiquée pgsje.nginti8tynr | - a

7"rbt i oxQanisdr B! &iRAsant chacutyHxuun groure WPe en ELgit e i ( ytrb)

omd) - andr ost a- BBstHC(CHa)G5aQR? o RB @RH quyn @roune allylp an iz s 04 1 N W

ant obOXonr dS) . CONBIRBonEX R pantindénpnsiammens Koy upgraupe alkyle. pn feo-anpt M ost O G-y
anot 4sbn. 17pSrb  Sokempeprefamuie oy y| i que, |1'scde i F?16kN *2. W 17rb oxade
id@aonrstSbnoxSyl rbqu qu rsckio ~ ~ ~t~ir oinrg ivlS onmdrots3,

-ib

rboxyl fque, 20 Is 3jal xi 6rt~bvg4uNdr oS?S/l\frﬁ% 4n17p.C

1 7

cor boxom de, t'acol4, 17"L.bpftgv*ly
boxmmr dd. 5u. . sndroot . |, 3-dt bne- 4. Car boxyl
2Arto-1 706cr boxam de- 3- car boxyi que, réal
N-W -bu_44ngrortn. 17l ri. 17ar bgxam | @ boxyT | que, 25 raesd.

Nr ?~bk40* bt 4,5(10) . dl bn. s} ¢ : 3-cartxyltque, ou |I'acidt
NWui".".,3,541171ni d3- 3car boxyl i ¢ F219Pr FOO  P4M p4"vr un ConposO do
fQule: 30 0 X~ R

aci do NX®E)bvtyl sang*st;

30 dans laquelle :
. le cycle A a jusqu’a 2 doubles liaisons ;
N les cycleg B et C qnt des doybies lisisans facuitatives indiquées par les pointillés ;
MeastQou$:
: X est M qu un groupe halogéno, ef
35 R!estH oyungroupe alkyle an Cy 4 ;
R? ast M ou yn groupe alkyle en Cy.q; _
R® oot absent loraqu’ll y 2 une double liaison C,-Cg, Cs-Cs Ot C5-Cio, Ou @8t présent sous forme d'un atome
o d'hydrogéne o ; et
o/ R'S egt
40 (2) HC(CHy)CH,0R, ol R* est H ou un groupe alkyie en Ci.e OU
{b) CONR?'R%2, ql1 R*' ef R% sont indépendamment H oy un groupe alkyle en C..
6. Campesilion pharmaceutique comprenant un véhicule pharmaceytique approprié et un composé de for-

myle (la) :
45
(1a)
&
&5
dans laquelle :

le cycle A & jusqu'a 2 doubles ilalsons ;
- 87



351 40 dun; 1.qgjJ*q 2. "X ot Y sntortts quo dcrftp pour la forrnul (la)
dans |Is revendication et R 4 eat coome R3 tel quo dat po ,Imn" "ﬂ )
4qny |s revendtction 6, RL st 1 Q/\fug%lg#%q’%ma% kyI en mn ' lm
Qmwd to tsti d ynt o d" m wonp 45 dans Isqt.*letFe Xi Masts un
group. brono, chloro, luoro ou lodo; et R2, RU, X et Y sont tots quo
d~orlt ci - dedessycles8oC etantdge tidubles kajsbhd facultatives irpgquées mrlagdmlémgmuablcm
OU avec un- c&xra pas guardegble lisisoh GeCug lorsque IpcyGlodrroume Bauble liaispn GrEs baae, dun :
i clanoi en CMest@ou8e nonoxyde de carbons. 10. Proc66 elgn la revendliotlon
9, dans | equéiesy(GH e8@-2ir ~par 6 eat J' aoi de N-tert-butyl androsta-

t ~f gl i ne. B7~PXaakdd-Gb§. BrlafFatu uty grgups alkye of Ged de

N, N-di | | opr opfyast W eFe s@%?%?ﬂ'@’%ﬂ?@d@@&h‘i‘ﬂ?q@'"H/%GRQ?“HW““@'C" 11.
Prgq6d$ pour

r evendi cat | o %ﬁ% %’?&%ﬁ%qﬂkﬁi g?ig’ oAt g(pcr I b’f'g?f’mﬂ‘%'a’mf"(? de car-

0~~—1 oo GG o RSl A0S G o b e B idme

R10 asnt t’ w w\%ﬁ%"%‘r"'&e"aw’s

| obi nul e (I) ragments qul peuvunt Ure tr nsfrm Qm nT ni quanent
en R3, avoc uh 8m§p un aonpo96 du pal | adi um (11)
et ‘un | cool aulk*)%’@{?g&(@hg@my@ rad%b?l on de nonoxydo doe carbon., 12.
Corpomu sgj on |a (revendl catbon | pour ‘ut,O0i satlon comme agent

t h6r apeut | que. 13. CQmposa sol 0" Is revend'ma tipn | pour t'uyleaflon conm

I nhi bl bour do | a sotTde-at-r6ductase. 26 # 14. Canp-M Win Is
rov pdjosttou I p0 1jfultflon dans un BréceRbnt pour r6dulre la tale de la

os- tate. Revimdl nious Rgr |'gft @ntractnt sulvant: ES 30 1. Prg6
g/rl wprgo un aangios estdae ifisidomay un gtalipe dkyldBe €0C,40et R* est R1M oTE;
V (0 un gt d'hydrogdmes | aqui | e:
(1) un groupe hydraxyle,

(iif) un groupe glkyle en C._q,
- (iv) un groups hydroxyaikyle en C,_,

2 (v) un groupe glcoxy en Cy,

(vi) NRRS, oy RS et R® sont chacun indépendamment choisis parmi un atome d’hydrogéne, un
groupe alkyle an C,_y, un groupe cycloalkyle en Cy g 0u un groupe phényie ; ou RS et RS, ensemble
avec 'atome ¢'azote auquel iis sont fixés, représentent un cycle saturé & 5 ou 8 chainons compre-
nant au plus un autre hétdroatoms cholsi parmi 'oxygéne et I'azote, ou

30 (vi) QRT, o R™ est un glome d'hydragéne, un atome de métal aicalin, un groupe alkyle en Cits OU

P un graups benzyle, oy
\-’ (b) B-Alk-ORS®, ot Alk ost un groype alkyléne en C,_,; ot R® est
- () un groupe phényl (alkyl an Ci.) carbonyle,
(1) un grouge (cycioalkyl en Cy.10) carbonyle,
35 () yn groupe henzoyle,
(iv) un groupe (glcaxy en Ci.g) carbonyle,
: (v) un groupe amingcarbonyle qu (aminoalkyl (Cy_g) subtitué) carbonyle,
o/ (vi) yn atome ¢’hydrogéne, oy
(vil) yn graupe alkyle en G,

40 (2) =CH-W-CQ-R* Qu =CHW-QRS, ol W est une liaison ou un groupe alkyléne en C,_i; et Rt¢etR%ontla
méme signification que cledessus of R® est égaiement un atome d’hydrogéne ou un groupe (alkyl en Cy_a0)
carbonyle ;

. )]
) O

] ol {a liaison en pointillé remplace is 17-a-hydrogéne,
(4) g=hydrogane et B-NHMCQR® ol R? est un groupe alkyle on Cy_q2 ou B-NRER® oif RS ot R® ont la méme
significglion que ci-dessus,
(8) as=hydrogane et f=cyanq,
) e-hydmgm ot p-téfrazolyle ou -
& (7) un groype céte ;
ou un sl phammeseytiquement acceptabie de celui-cl.
7. Gomposition selon ia revendication 6, dans laquelle le composé est I'acide N-tert-butyl-androsta-3,5-
didne-17g-carkoxamide-3-carboxylique ou I'acide N,N-diisopropyl-androata-3,5-didne-1 7p-wboxamid&3-



1 b acyC AajiaqU 2 dubes Usaons; W Qu eL O ot IP nr Ow double
fecul tﬁt : vesI | ndi qubes Ipar I eaI poi ntGdI i, sous resglrveI quo umm M@mm”m
eS ws i# liasn G Cu lorque le CyC e ouble liais

eesouts?2; g Xe K U F 1t I. % Eﬁoigd{&?a@ le n A@ V "at cH

P. au V1J. a= raSv _quo Y set H Iorsqu II n'y a pas de double liaison CC.;
RI;WtMyUn'EWP.%kII nCus e W. Nt suefomsdeH40u
de CH3, sous rj sBrkpEepf “é?ﬂi’"?i‘ﬂ ﬂ"d Id ﬂ‘ﬂ'%?ﬁﬁ%ﬁéa% car- boi w Rmoel

got ibcaft we | e " oy %md LY o¥iigfe, W doubl, liason
Cd- Cs, Cs-Cs o VAl As'a : 3iEr%g&,“qqg'hyfton as;

qt Rs eat (1) JERYIRTORT: m Amidai uqms e s, ¢ M

S* (a) O 5~~~~|~aEi~e~~0:u.= o Vv orbi9-ah Mxﬂlqw un Y'0pe gl kyi W en
C-12 et R4 eal al. *:\‘ m“ plg ) o---c Wkdnitde, | Yroxyle. O

(Cill) I npr oyloakt .Hmaamw e dsibbBiis, Cl -8, (V) yp
grauje Viogy 9 M(d)(énbro Mmfgﬁ,&ﬁg@mmmmum&mﬁuaendam"rent chol sis
pannm un at oMeragidd SMEPRpyi-aitirdidRHading1 7P-cafboxemide-3-catboxyilueipe cycl oal Kyl e en
C ou un groupRcipdKNmdigpinpE-aftndrodtanss 76-cartoraridecaparboxylique, : | ' nm

d' wsbo, suquelrabide ’@pﬂmnmwydﬂ-%cammwe.& 8 ou S chat nons
conpr e- nent aaucipmu,dmammmmmzQOmpmw oxygéne et

| "azot e, ous(VWQWNWUWWNM#GQQWQWVWWEKWW& atome de nbt al

al alin, un gr'@eip%WMNmmMm’d'de@F ipgarhoxviigns. (b) p-Ali R-QO, 90
Ai k Wun gr oupkacide W'@t"ﬁ@% '“"“"V"q“" xy%ﬁ yn grqups

I = e o

car@nyl © zgl |F°? gncirogta«3.5-diéne-178-carbaxamide,

%

g i
l'acide 1?&.N=tgﬂ=butylwmmm-&o-andm-1 3-didne-3-carboxylique,
Facide N-tart-butyl-S«g-androst-2-dne-17g-carboxamide-3-carboxylique,
Facide Ntert-butyl-androsta:2.4-didne-17p-csrboxamide-3-carboxylique,
, I'acide N-tert-butyhG-g-androgtang17fcarboxamide-3-carboxylique,
26  Yacide N-tert-hytyl-eatra-3,.5(10)-didne-17p-carboxamide-3-carboxylique, ou
acide Netortbutylostra-3,5-didne=17Rscorboxamide-3-carboxylique.
9. Progédé poyr préparer un composé de formule : N

30

35

4« dans laguelle R2, X et Y sont tels que décrits pour ia formule (Ia) dans la revendication 6 et R est comme R?
tel que décrit poyr ia formule (1a) dans Ia revendication 8,
R! est H qu un groupe alkyle en Cy 4 ; ot
MestQou s,
qui comprend le traltement d'yn campaaé ds formule

dans laquelle X! est un groupe bromo, chloro, fiuoro ou lodo ; et R2, R#, X et Y sont tels que décrits ci-dessus,
avec un agent alkyllithium, puis un agent de carboxylation, ou avec un catalyseur au palladium en prégence



(Q) an grgmVj (qglcoxy on m carbonyle, (v) un gOQUp. em nocarbonyls ou
(am noal kyl (Cl4) subtitu6) Car bonyl b, 28 (vi) %\//IJ" '
d' hyOMOgna, gu (vii) un groupe uikyle _an §D314 (‘2)0 HW-HWe rlﬂ””"’
cO Wqt une liaison ou un groups al kyquz%%f 12 et R et RS oht Ushk
lgafissli ggu gJdeq et RP ga 69plenent un atone d' hydropbne ou un groups
(al kyl en CVDJ'une bissend/drcaicad) en C,.4 ot dd maloxyd€dé sarfonet on on pointl I N renpl acs
i s 17-ct hydr oghf® Procédé selon éirreyprdication 9, BanqHQOR® compéds prigeré ast I'anideNatert-buti-phdroatan
Ci 12 ou wmmmmuﬂmmw o} ; Hapide W-Nrdilqwmww 5-digne-carboxspyde-3-
why drogfte efarbo 8) ,-hy"rbno at * O/<\/\to| yi e ouéQ gr vpe qtao; oy
un sal phst wat i #1-8oe ﬁ?"’@& Pfiup BYMAQeEs dedqryle 1') corgme dés: ét'!]ﬂﬂ tionJpgpbeomprend
dans | esquel s"f[a’i‘;’?ﬁ’?tgﬂ& NPrabfiefesavie jOn 0. 4detle cycle B a une double
liaison CGC& RI eatCH3 set Rs estung groups Is ad* A p ugw 49nbl o || Ww
CWY ot is cycie B a uno double liaison GMC. et le cycl® D a une double 10
SA w1l Otl et .a W = COHf gt la WBS iii, | @ t G\M.0 R1 W
H1S3 et R¥set COCH3, gW opvnd Is Irltst dtun o} \foriule (V): 91
EP 0 289 327 Bl c L' &b ~ 10 dans
laqulle X, Y, y, 1IR2 at RIO snt ei odua 44jpnr. R14 eat R ou des
fragments qul peuvent ftre IransfofgnXo ch mgl oemght en R3, avc une bae
groanl qg y&ap phgphl n. yn qomsw;&.-du -Rab ¥ et un asool al kylique en
C .7, puts 16 |"'addl |l o do manxydo #e .crbo Prould qgign Is
vendLqgl ton 1, clans lequei e conpose prepare eml acl de
N-tert-butyt-androsta-3, & dino gpi 49 blque ou |I'acide :
N, N- di | sopr opdahs laqualieds, & 2, FB-etiR'Pigont {éls que dicsits clidegusdet RB, estfR? gorrhébdééritipodrsa fomule (1)
rgyoadj r Atgn o, desiipagments qui gbuvént icetrapsiortrépehiniquement ob RS,

avec ung base organique, uns phosphine, un composé du pailadium (Il) et un alcool alkylique en Cy_g, puis

Paddition de monoxyde de carbone.

12. Composé selon la revendication 1 pour I'ytilisation comme agent thérapeutique.
13. Composé selon la revendication 1 poyr l'ytilisation comme inhibiteyr de la stéroide-5-a-réductase.

26 - 14. Gomposé selon Ie revendication 1 pour I'ytiisation dans yn traitement pour réduire |a taille de Ia pros-
tate. o

Revendications pour 'Etat contractant suivant : ES

30 1. Pragédé pour préparer yn compoeéd de formule (1)
35

\/ (1)
40

dans laquelle :
4 locyde Aajusqu'a 2 doubles laisons ;
las cycles B, G ot D ont des doubles lisiaons facyltatives indiquées par Ies pointiliés, sous réserve que le cycle
C m'a pas uns double ligison GyrCos loraque le cycle B a une double liaison c,-c.
MestOouS;
oot (G aineat0-2;
& Xeat W, ClF, Br ), GF; ay un groups sikyle en Cy.e
¥ eat M, GFy, F, Gl oy Chis, 30y8 réserve que Y est H lorsquil n'y a pas de double liaison Cs-Cs ;
R! est M qu un groupe alkyle en Cyy ;
R est abaant ou présant sous forme de H ou de CHs, sous réserve que R? est absent lorsque I'atome de car-
bone ayquel Il et fixé porte yune double liaison ;
58 R0 est abgant ioraqu'l v 3 une dauble llal;on CeCs, C;-C. ou C.-Cm, ou est présent sous forme d'un atome

d’hydrogéne en o ; of
R? est

(1) e-hydrogane, «-hydraxyle oy a-acétoxy et/ou
90



v

20 ragldd 2.%- (hydQ y4ney), - pr| gn- 3- bne- 3- car boxyl i que, W'
NN4i Ugopr gpy. Yyj 4rout-3Artne- 17-cr boxam dea- 3- ar boxyl i que,
17N( N, N- dl aopr opyl wo boxam ded4l oos- engh @2doa37e4 e- car boxyl |‘iﬂ um““(mm““‘
1Yp. (N, N-dfi | apropyl car boxgm e) 4f | uor eandr ost . 3, 5- dHi ne- 3- Al
I "aoi dp 2g:--(hydrgpocym thy+ftiuarQ+tg- opgn43-ine-3-crboxyilque, 25 le
3qvvbgrmoxY— NNA wopropyl x 4ndr gu* 3, 5-di | ne-17P-cer boxam de, recide 17

, Ndi i si prQoy; car bopxmi se4. engroete. arl , di Oge3-carboxylique, |'aclde

N. N4JI aoggpr gyJ4ndr ohkt F44r | 7scur boxemni dnSBcusr boxyl i que, !acide
N. N\dbapn4sgnfa-auieA in7a  errbobm m ger-gue’ crboxylique, 30 |"acid.

N, Ndpl lip ,60(1)d4*n Tp. cowboxsm de- 3-oarboxylique, racid.e NN s.s
4 bd4nWL7cer bo. gm éydaneg-uReiialdaidl unGritipe dikyRfid heC, J./éd Ri-Bst
el 4Yl aurbut ent5d) . edr()an sofd d'Hydiogénana- 3- oar boxyl i que, recede | t17

rtWoyi crbuxam *) ). n@iuh@roispis hydroxyl: 3- t hi ocer boxyi que, rigid,

N-twt - bfl sed n. 4n ellilurtgraupe gl ede€.3- car boxyl i que, s5 ['aci4 17.(Nstul swf
of xeno) f unos4. qcndrdMu@hupowdmdmgyﬂﬁwo rsel de 17DTq4WMp.

}) 4f yWgr Mpt p3, 5- di er(é)wmﬂmwﬁm -oa__ rbes4St 1yhgn rga. Mh

x17. urbwi de, rsoide (/NRIRAURS at %ﬁaﬂ@mﬂ' WFW“E‘?“B'&‘% n atpme;Ehydepgene, un
Kl2170l t' ? amgansyloon¢1... un F'°"D' 2-a(0 Un GrOLDR Rsnle ;O R® 9L R®, ensemble
ygean. . 2441% oe. 17p o 'ét? B" l '@"PFP O chilppte compre-
17tgngxaorrWa 3- carb : ygens &' azo

un
Olifne.17. ngarbgr, * R7estu Ok t?medemémﬂ?‘lrtf"%"%mg%f’raﬁ&/'? i< i
4. Psggj d$ paw 1 3 b, &1 k W&ﬁ-&;& Qﬂh_ﬂggﬁgeggue qul conprend Is

m gs en asgpciafto EP O 289 327 BI
1 ML 1911 1111 (6) 1 hé""(ﬁym;%_ ecycb A a Jusqu' * 2 doubl es
| i ai sons; |as cycl eq-,;ﬁ'm bg,,gy es dou les liaisons facultatives
I ndi quese par |es pqw gwsnmﬁw |l e cycle C W pus W5 dnbbe _
U agon C4-CG, |oreque n%ndi nmoEarabnylsleu @nlabdig! (Cl_9ssbune)aborylep  Mestowi s; Z
est (d vl 2)ps et n ot (Wlyn slonmathygdogeib. gy F. Jr, |, CIfF3 go un group. alkyle on
Cl4; (vil) un groupe alkyle en Cy,

(2) =CH-W=CQ-R* qy =CH-W-QR®, o( W @st une liaison ou un groupe alkyldne en C,_;, et R* st R® ont la

mamse signification que clxdeasus et R® eat 6galement un atome d’hydrogéne ou un groupe (alkyl en C,_zq)

carbonyle ;

30 ()

LD

L4

oll la ligigon en pointillé remplace le 17-a—hydrog§ne,
. (4) a-hydrogéne et -NHCOR® oft R? est yn groupe alkyle en C,_s; ou B-NRERS oit R® et R® ont la méme
[ - signification que chdeasus,
40 (8) grhydrogéne et -cyang,
(8) a-hydrogdne et B-tétrazolyle ou.
(7) un groype ofto ;
oy yn sal pharmaceytiquement acgeptable de celui-ci ; & 'exception des composés dans lesquels :
le cycle A g una doyble ligison G4-C, etle cycle B a une double liaison Cg-Cy, R est CH, et R? sstun groups
& célo ; .
ig cycie A a yne double ligisan CeC, ot l9 cycle B a une double liaisan Cs-Cy et le cycle D a une double
laigon GG, R ant Gy of B? eat COQCH, ; ot
la qycle B & une double ligigon Cy-Ce, R @8t CH; et R® est COCHj,,
oui comprend le traltamant ¢’'un composé de formule (V) :
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Y 9it K, Cp F, Cl gg C3, oi rigerve quo Y set H Iorsqu pas de
double liaison CgC.; R st aaw Wln groups *yle an G -s; UME “mﬂm””"’
au pr4sent sous form de H ou de CH3, Eggli? 2ggqrve guo F* es

| brsque 1" atone de car- bone auquel porte une doubl e Ilalson

ee uSe'it Igrqgll y j yrQNbl, Iison Q4rC5, CsCsou C-C O ou sat.
prisent sous forns d un atonms d' hydroogno 9 c; fIR3 OV if (D)

g. hyi roqgi ne, azxhydroxyls ou coacitoxy at /ou (9) 0 20

1-WC R4 go Wsot UN. | ~aison ou kin gro e on Cl 12 et R4 est (i)
un atgne d' hydoge.ns, (ii) ,n grqugg hydk yI q, (111) un
groups al k5yl e on 48, (Tv) un groupo ylp~qgqn Cl4, (v) p gnrpgug
ltoywy sn @, (vi) NRSR @O . chdcun i ndhpendamem) chobbs
parm un atons d' hydroggne, u vqp - ., yn groups cyal gl kyI e en C3,
ou un groups phenyle ;: o e TR, ve LO ' 1wn

d' eoP. ;sygm gmsont flBcos, ,repor~ent ant un cycle astus6 A5 ou 6

ahat nons conpr e- nan , uy pIq un aut hiraom chobi prm rloxne et |'azote,

ou (Yi4 QO7R gai¥) V%W@sﬁ%ﬂ%}%ﬁﬁﬂ @I-d@&sgm Rd‘%smtﬁbu%@gnw&ui péiivent étre
groups al kyl eh’a‘ié?o eARHUD sUn "ar pw
WOyl O en QL1Zavgd urld vg'g‘qus. une phquhlné Iyh cbmposgﬁ\ﬁ“adlﬁrﬂ(ll) &Wﬁmﬂﬂaﬂgﬁqm en Cy_q, puis
avVh(¥ nyi e 1s(||1a);dia6hdgﬁ1&@xyqq(gsym gab.Cyl en Qopig) aonyle, (ill) un grol sy
(I'vy uR rroup (Rreanéys selon Elravesdication10diys lequeliv JonpPheéPrépars asti'deida Niteti/hugyi-apldrosta-3,5-
(sm nool kyl (dished7p-ctidicgntisdcatariiquey bie I'acitid N,N-diisopropyl-ardroistp-3/5riiégé-0Tpcarboxamide-3~
d hydr oggna. ctbogyiigue, un OIMUS SJtlyoce g5 (O woQ W QOA4" gm as4. WIRS, QW 1
| i ai son ou3.Rvegidémealjon laxbiapdication 0 denClefi(l leicomPoseprédat eshit | S m ne
p| g f i cst# orfagdetei-thrirmanéhdis-Rwegnd-sngGreadoligue,un, at ons d' hydrog~ne au un
groups (al kylregige M@@?@MWMMN-‘ITB-WPQF'“!#E%-OWPWINNB-o pai nt1 A rnpl a-w
1 17e -whydr d f'w;gg;dmpwmbwm«m rost-34riegreathoyaligyec\W  on Cf 012
ou MNRI RG o Slirormopyleatbayamide)-4-fluoro-anps _gf"ll-? Sdape-easoyiiges \v
acide 20-a-(hydroxyméthyl)-4-fluore-§-a-prégn-3-éne-3-carboxylique,
25 lnmmmoxy:N,N-dﬂmpmwl-qndm&s-dlened7ﬂ-carboxamide,
Facide 17{.N,N-dfisopropylcarboxamide-g-g-androgta-1,3-didne-3-carboxylique,
lacide N.N«dlisopropyl=G=g-gndrost-2-2ngs17fscarhoxamide-3-carboxylique,
l'acide N,N-gliisopropyl-androgta-2,4-diéne-178-carboxamide-3-carboxylique,
Facide N.Naglisoprapyl-S-c-androatene-17p-carboxamide-3p-carboxylique,
%  [lacide N,N-gliyopropyl-peiva-3,5(10)-didne-17p-carboxamide-3-carboxylique,
c Facide N,N«diisopropyl-sstrs.3,5-didne-17p-carboxamide~3-carboxylique,
7 Facide 173-(Netari-butylasrbaxamide)-angrosta-3,5,11-tribne-3-carboxylique,
ya Yacide 17p«(hstortsbutylcarboxamide)~androsts-3,5-didne-3-thiocarboxylique,
acide N-tart-butyl-5-¢-sndroat-3-4ne-17p-carbexamide-3-carboxylique,
3 l'acide 178-{Ntprt-butylcarboxamide)-8-fluoro-5-g-androst-3-ne-3-carboxylique,
l'aclde wm.mmmw).&ﬂwmwa 5-didne-3-carboxylique,
ROIRINGXYah tyleandrogteed, S-didne-17g-carboxamide,
\’ l'acide 1?&&&3@%@“%@%-1 3-diéne-3-carboxylique,
’ Facide Natart-butylaBaandrost-2+ng.178-carboxamide-3-carboxylique,
«  lacide Netert-bytyl-angroste-2,4-gidne.17p-carboxamids-3-carboxyliqus,
I'acide N-tert-butyl-S-g-androgtane-17g-carboxamige-3-carboxylique,
l'acide bl-tartbutyl-siras-3,8(10)dldnee17f-carboxamide-3-carboxylique, ou
racide Netertsbutyl-eairas3.5-glane=17g-carboxamide-3-carhoxylique.
4. Procidé pour ig préparation d'uns composition phammaceutique qui comprend la mise en association
&5 d'yp compoed de fammulle (18) .

(1a)



(5) % hydntr st OGdQylen (a) CA .Y*006M St O4Arowl yl's au (7f) UN grkmu

o; 93 EP O 289 327 Bi 111 11 1111 OW

phanr ngeut i quynent accept abl e de col ul 5 vehi cul e

phar maceut i quenent acceptable. S. Rr vAF ﬁhé'b’ﬁg’?wr oevndi cat ncjr,l"l”ﬂl"(r!ll"l,m”l’m

Ia conpos6 de fonnule (1b) eat |'acido N-tlrt-butyl-andros- taw3 | #NWS  »

' Indcar xri de4. deas bavel! que ou NOade

N. N-di | sopropy*%ﬁsm'izﬂf’m*m“w - ar boxani -

p~grer un conpesecieR.Cokpm ""R“bl”iﬂf?" ?‘l 'q“‘ g?'%g‘“‘g(’?ﬂ‘?"g@%ﬂi‘g lg ycle

qul ftd powr ?5" P’@'WI"%B"“(‘P&'&"‘?’%F“?@\?@? "éﬂ’ld 'é‘f Feést comme R3 W

quo dgi % dins in revendlcagon 4, 20 R 1 est aou un
élv " FS

proupl kytI ae ou%grou&aq(th”b‘_gz'or nprend Is tr.apnent ,i'un

cgj npova de f : t H lorsqu'll de d Cs-Ce:
P 30 3s dar. : :‘cl s‘mré*”mq“ﬂ(%sr0|°rr1’c‘)m n#@’ y ?tfb:fcgifigonourcl'odo et

R2, Rl4, X gt b3 ?JrJrZ 4y TG Sus rRENE qURe 8 8BentQbriib dtdrtl ol
pUL9 un agent ) qwﬂgmgpun,qduwﬂgodm cat al yusur au pal | adi um on
prdeence | uns rgﬁ&u Shentieakl § 4ind doydl lighion CECs, OBC, oulCs L1 L6l datrhbuent bous ore ' atome
sel Qn | a revaonghydabereenk;etdans | oquol - I's conpose pr~pard oet 'acide
N-tort-butyl - agdspst a- 3, 5- dl ~na~l 79. cer bg~qi r m dco~qgndpyq. | Qe QY |I'aOW
NMNdi | soprepy| - @ dimogbgind adydioxylesu cecttapbtda- 3- car - 40 bQoYIl I qu

Revendl cati ons pouk#)l' EtM contraotant suivant: GR 1. Prgwol QOU grw Un

oMW do frtnwne (1) K3 w' .- V. e (1) R1IM
dans | oqwul e: *C L M & 'ﬁ
L » g-w-c-r*
ol W est une ligison oy un graupse alkyidne en Cy.y; et R* est
() un atome d’hydrogéne,
(i) un groupe hydroxyle,
2 (i) un groupe alkyle en C,_s,
(W) ungroupe hydroxyalkyle en C.q
(v) yn groupe alcoxy en Gy

(vi) NR®R®, oft RS et R® sont chacun indépendamment choisis parmi un atome d’hydrogéne, un
groupe alkyla en Gy, un groupe cycloglkyle en Cy 5 ou un groupe phényle ; ou R et RS, ensemble
30 ' aveg l'atome d’ugte ayquel is sont fixés, représentent un cycle saturé & 5 ou 6 chalnons compre-
nant au plyg un autre hétéroatoms cholsi panmi 'oxygéne et I'azots, ou
— (vil) QR”, ail R” aat yn gtoma d’hydrogéne, un gtome de métal alcalin, un groupe alkyle en C;.¢s ou
. un groupe benzyle, oy
(b) B-Ali-QR?, ail Alk ant un groupe aikyling en Cq.i2 ot R® est
85 (D un grouge phéayl (alkyl en Gy6) carbanyle,
() un groupe (cysloalkyl en Gg,1) carbonyle,
(i) un greupe benzoyle,
- (iv) un groype (alcaxy en C,.) carbonyle,
— (v) yn groyps aminogarbanyle o (@minoalkyl (C+-s) subtitu) carbonyle,
o (vi) un atome: d’hydrogéne, ou
(vil) yn groupe alkyle en Ciyg,
(2) *CH-W-CO-RB* qu aCHWLOR®, oy W ast une fiaison ou un groupe alkyléne en Cy_; et R* et R% ont la
méme signification que ci-dessus et R® est également un atome d’hydrogéne ou un groupe {alkyl en C,_z)
cerbonyie ;
$ )]

)
N

oii Ig ligisgn en paintilié remplace ie 17-g-hydrogane,
(4) ashygdrogdna et f-NMCOR® oll R® eat un groupe alkyle en C,_s, ou B-NR®R?® o) R® et R® ont la méme
& | signification que ci-desayn,
(5) a=hydrogéne ot p-cvang,
~ (8) ashygdrogdne et Betitrazalyle ou
(Mungroupe célo:
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Il cycle A ajusqu' i 2 doubles liaison; |Is cyciq P. C et M-
| i ai sons facultatives Indlquies par |ea pointila, sous ri s cle
C Wi pip un doubl ilojen Q/-Cl 1Qque le cYcle B a une ,Igﬂl”
CrC; MitQoUs; 5 Zs (GHCId ne n at-F ORI o F ar. "CF@au
group. al kyle on Cl.; Y pt lvi, CF F, 1 au GW&, souw rierve quO Y got H
lorsqu' il n'y avpasl pranciasdthyementaceptebléddi®|ui-ti. efart véhicyld phannabddtiqueimistytiacceptible.
C..; R W uStRreeédé selon larevendidations!, dhes leliualle chorptidde fomuilagia) @titacideN-tpetdutil-hndros-
absent | or agtae mmmw-@www oy f'acide N,N-dilsGlivbriyl-endiobte-3 Siipnel (I Biriayoxami- -
li ai son; RI ORs¥caraowllsu® aagpt| Y a yn. double liaison c4-Ce, C -Cs ou Crd e,
ou est fént S@UWWUQW&EW%%M g®: -n ,; et (1) f.hX ugg
i ghydnr oxyi e ou % ac6toxy ot/ou 1J (a) O Ii I3-wc-R4 20 go Wq# uno |isbon
ou un groups alkylne on ClL.12 et R4 eat (i) un qaqm‘RId hydr ogi ne, (11) yn
grqupo hydroxyle. (M) un gyps jyle gn G . 25 cq (iv) un groupe
hydroxyol kyl e en 014. (v) un WAbp glay 9n Cl 2 3 00 R et RS sont
chacun In’aependarment chol sbb parm un at i ne, un groupse nylo
on Quo, un groj. pe cygloal kyle en C3.-m4Q phinyle ; au RF et Rt,
ensenbl e avec r'atur d'sot auckqel 5, rossentbnt un cycle saturb
&5 ou 6 chat hons conpre- p a un aute hitroatone
chaisi pagm | ' oxygene et 'azote, , d t7 eat un sn d' hydrigene,
un atons de nmita alsliln, un groums aik§le & C1.18 ou up WOU b~rylL au (b)
-Alk-CIR, @ Ak St un grouP elkylino en 1-t2 et RB est (t) un gros phifyl
(* Uy en O sjane GitioR?, X .ot Bsont tels que décrits o 13 forniule]lajpdaneia revprsiicalivn st R'esst Einned s

Lonyl e, ( tol qyp dent mpuote forrwien(tay ens (al rpvendiatiar4gups (ol wky 9n Cg) gar bonyl e,

un graupR! etH npuregrupa wkye @Cisaet noal kyl (Cl4) subtitue) carbonylb, (v)
Yn eqt" dhy. Mrestheu$.0u 40 (vii) un group 4ky.ls en C01,
qui comprend le traitement d’un compose de formule

*

25 14 -
Ci, |
Pl o
D
P §
. ; X Y
35 danslaquelle X' est un groupe bromo, chiaro, fluoro ou iodo ; et R?, R4, X et Y sont tels que décrits cl-dessus,
avec un ggent alkyllithium, puis un agent de carboxylation, ou avec un catalyseur au palladium en présence
¢'une base, d'un ajcanol en Cy et dg monoxyde de carbone.
(\J 7. Progédé selon la revendication 6, dans lequel le composé préparé est I'acide N-tert-butyl-androsta-3,5-
didnes17pscarboxamide-3-carhoxyligue ay l'acide N,N-diisopropyl-androsta-3,5-didne-carboxamide-3-car-
“0  boxylique.

Revendications pour I’Etat contractant suivant : GR

1. Procédé pour préparer un compoasd de farmule (1)

(1)

dans laquelle :



(2) vgl HW QY gu WYQHW QRf, @W t june I'i ai son
en C-12 St Ret Ront la winft VJ9 Wpsin q? 4eeaus 9t RP w 69pl enent un
atoms d' hydrogin ou un group..(alkyl egs @3mad)ef~ar bo’r\l)lmuu jﬂ"ﬁﬁuml en
poi nVP4 renplup lo 17- Shydr ogi ne, (4) ﬁydsqng et p HI" IK\W
groups al kyls on Cl1-12 "I RGRi ob Rs et Ront Is rmrre S|gnl ga f't bh quo

dedneur, ( h) hwwssﬁﬂwplah'@m@s h tht r of
: o B ﬁrg e ‘%&r B e aupleorl
e ot ubn e Febu v P o A e ot agh
et CCe, R_edl™H"

le Qyde, B% dpit

by R'Q.tungroups cito; EP0289327B|C| I1lla

c_f}? Q‘p&(ﬁg@, JEes at C -CL7, Rl est CH3 et R3

est COOCH et I e AoEh ity o Bl o6 B, B3 001

COCH3, quI cqrﬁxr EJ{HW n 1,}"” corrposG de formule (V):

A R saus forme da H 6t 88 CHs, sdu téadrGe dﬂ'meét iﬂidﬁt'ldrsquéﬁ ato‘ﬁe décar-

R2 gt R o) gpntbﬂh;% M@,d&wﬁqgﬁns et Rl14 et Rs ou des fragment qul

psuvent Ore fgaga UReCHAGEMDRIS000-G3, Cs-G3\08 C5-Gfo) d dt présertisdiis.formel Yun atome

phoaphi ne, un W.ﬂ@ gal I adhum (11) et un al cool aikylique en Ow..

pul s rwaddl uorr@eta” nr nQnoy* c. car baon.. a0 t Prwi6 WQ | a rqgniqgat bon

1. d@ne | equdi I(;)q-&ﬂmimp-hyﬁmvlem’aéém*d&e N-tert-butyi-androstoa-,

dbe,;L;~r~~I 3amyiu o@ ' aol de

N, N-dl | aopr opyi andr oat a4, Sduhne. 17p- car boxsam de. . 3. coxyllqgye. 3. Proc"i*

solon la rvsndlotlon. 1, dana bequei |le corrp<fpe pr~parX eat racdeo 20.

hyer,/ohyt)+r prn- 3. 414car boxyl I quo. raglgic-k* ONdi | arop orQ
qcs)44veor05< ndr oat - 34n. SCboxy | que reow.

q hyittyl 4- 3- ee- 3, «bgg 3_bop~—-yl
spxyrhyi tty gu 2 “aﬁ;ﬁ?‘ﬁc’f'@wﬁ%?\ﬁgp%’gpﬂ °F qu *nd

yI n drlnt a-eWwh17| 3:

eiront-1 ,3-dl na-csr

N, N~bpr ogdsandret 4, 4 ( -‘; : 1{ ' boxyl i que, |'acide Nt~i~w-F7rXxrie3xiqe

rggsora N. Ngdhuea(10 'F tﬂ@&di Qnel; ar boxynque, as roklde

N, NI bi gpr opyi ~et ~a4l %) - g&&pm@ml de "3cr boxyl que,
(vi) NRERS, ol R® et R® sont chacun indépendamment choisis parmi un atome d’hydrogéne, un
groupe alkyle on Gy, yn groupe cycloalkyle en C3-¢ ou un groupe phényle ; ou RS et R%, ensemble
avec 'atome d'azale auquel lis sont fixés, représentent un cycle saturé & 5 ou 8 chafnons compre-

30 nant su plus un aytre hétéroatome choisi parmi I'oxygéne et I'azote, ou
P (vil) OR?, ol R” est un atome d’hydrogéne, un atome de métal alcalin, un groupe alkyle en Cy_43 OU
\/ un groupe benzyle, qu

(b) B-Alk-ORS, o Alk est un groupe glkyldne en Cy.q; et R® est
() un groupe phényl (alkyl en C;_q) carbonyle,
S5 (%) yn groupe (cycloalkyl en Cg_yo) carbonyle,
' (i) un groupe benzoyle,
{iv) un groupe (alcoxy en Cy_s) carbonyle,
, {v) un groupe aminocarbonyle ou (aminoalkyl (Cy_q) subtitué) carbonyle,
AN (vi) un atome d'hygrogéne, oy
40 : (vil) un groupe alkyleen Cy o, .
(2) =CH-W-CO-R# ou sCH-W-QR¥, o) W est yne liaison ou un groups alkyidne en Cy_; ot R4 etR8ontla
méme signification que ckdessys ot RY ent également un atome d’hydrogéne ou un groupe (alkyl en Cy_z0)

carbonyle ;
N .
j T\
Q .
ol ig lialaan en pointillé remplage e 17-g-hydrogéne,
(4) aehydragdne et -NHCOR® ab R® est un groupe alkyle en C;.s; ou f-NRSR® oid R® et R® ont la méme
signification que ci-dessus,
(8) g=hydrogéne et f-cyano, _
55 (8) ashydrogéne et p-thtrazolyle ou
(7) un groupe ciélo ;

ou yn sel pharmgpeutiquement accaptable de celui-ci ; & I'excepﬂon des composés dans lesqueis :
Ie cycle B 8 dea doybles lisisons C»-C, et C5-Ce, R! o8t CH; ot R® est un groupe céto ;
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1_|_40| . e 1;9. (Nt . mbtrI crmxwr571 g) ndrga*hh6 1b1 tr: I ne--lrboxlyW
tem t-tsu oxamnl s. eprot a5-di ene- 3-t hhcar boxyi | qus ao ”I’”"’ﬂ”’l’”’m

" . Nart..utyica-nrbl7xam--. 4urbo. 6¢C. t.4n- 3oaroxl e
I79fvavt kt ybabul ~x dee)r6Juqr Qnr aﬁgg&%pgine 3rboxyl I que. .

reccl 7P1r -t bet wbut yl car bnoxam de. 5cnd~r osa- 1, 3. duene+s- 3. r boxy~i que, *aci de
N~t ~, kg 9% nd*r nie8yde Ba-desabise onscs%%r%@k?wpqwestz:HsmfRiesucoo_cm,q i
W-gi ?~oxsni e. -lg ynep IlaaZ\CrC,,R’estCHsetR%sth%dn 17.
101~ni ci e- 3cr bcyedmerand lecgitamegt iyn cpmposé de feprule s < . 3r hoxyi |
qus. 4. Pnd pew 11 WS _0 func osab~ phonsaceutique qul conprend Ib mss en
associ atfdn dtw~ eaup dt*l (1s): U Cs EP 0 28%M%27 111 * C L N S
* R3 RI>t (la) 10 dans laquolle: Il cycle A equ' * 2 doubles I|iaisons:
i1l les cycles B. Cet ID ant dos doubl 63 S, facul tatives | ndl quees
par les pointillae, sous rlsorve quo ] sRcy : d yno 6 e Il eon
QCv4a | Myye le cycle B a unegdoubl 94w} % Msot 0 ou'S, Z at (GL"
net Q2 Xeat W, C1, F, Pr, |, grQJpe al ker efVeEG 20 Y opt
H C1, F, C W ClH @%us—r34 e lorsqu'll n'y a pas de double
liaison CrCe; RF WM o u. . «Ylv 9n ua,; R2 est etasnt ou
prSSent souv fonne de H ou de CHs, sous r6serve quo Rt eot absent |orsque
rater ne de car- bano auqual il g4 fi1x p9rt unt ipublo |iaison: RO set
absent | oMI' ldansyaqaelld XEY, ZORAME R0 lkdnd tel3 que dbhiniioi-désstadt RU estRE Yes ﬁtbnﬂﬁtﬁ qi? péuvéti bitre
sous brine d'tresefonhédvbimBiemeddén®Ry ogpne on 5; et (1) ~hydirc*nr, *-hyd~royiq
ou cal - gpy etavesiyné bdse 2Qanique, yne phosphine, un composé du pailadium (If) et un alcool alkyllqudlﬂl Cy.e, Puls
0~ t,:; ~~~~~~~ Faddition-de monoxyde de carbone.
20 2. Progédé seion la revendication 1, dans lequel le composé préparé est I'acide N-tert-butyl-androste-3,5-
didne-17g-carboxamide-3-carboxylique ou lacide N,N-dilsopropyl-androsta-3,5-didne-17p-carboxamide-3-
Girboxyl_iqqa.
3. Procédé selon la revendication 1, dans lequel fe composé préparé est
racide 20~as(hydroxyméthyl)-5-a~prégn-3-dne-3-carboxylique,
25 facide N,N-diisppropyi-5-g-androst-3-dne-17g-carboxamide-3-carboxylique,

Facide 178=(N,N-diisopropylcarboxamide)«dfluaro-6--androat-3-ane-3-carboxylique,

l'acide 17g-(M,N-diisopropylearboxamide)-4-fluoro-androsta-3,5-diéne-3-carboxylique,

Facide 20.a-(hydroxyméthyl)-d-fluare-5-g-prégn-3-ane-3-carbaxylique,

le 3-carbaméthoxy.N.N-dilsopropyl-androsts-3,5-didne-17p-carboxamide,

P P tacide 178-N,N-diisopropyicarboxemide-§-a-angrosta-1,3-didne-3-carboxylique,
A F'acide N,N-diisopropyl-S-q-androat-2-ane-178-carboxamide-3-carboxylique,
. Fagide N,N.giisopropyl-androsia-2.4-didne-17g-carboxamide-3-carboxylique,
- Facide N.N-diiaopropyl-§-g-androstane-17R-carbgxgmide-3p-carboxylique,

l'acide N,N-dilsopropyl-esirg-3.6(10)-didne-178-carboxamide-3-carboxylique,
3  Facide N,N-dlisopropyl-estra-3,5-didne-17g-carboxamide-3-carboxylique,
facide 1 THN;Mbutylcarboxchdo)rgndmh-s.GJ 1-tridne-3-carboxylique,
t'gcide 17p={N-tert-butyicarboxamide)-androsta-3,5-diéne-3-thiocarboxylique,
U Facige N-tert-butyl-5-o-andrgst-3-8ne-17f-carboxamide-3-carboxylique,
Tacide 1V'ﬂ-(M-tgrt-butylcarquamide)-&ﬂuqrons-a—andros’t-a-éno-s-carboxyllque.
«  racide 178:(N-tert-butyicarboxamide)-8-fluoro.gngdrosta-3,5-didne-3-carboxylique,
le 3-carbométhoxy-N-tert-butyl-androste-3,5-didne-17-carboxamide,
facide 178-N-tert-butylcarboxamide-5-a-androsta-1,3-diéne-3-carboxylique,
Facide Natert-butylhS.ugndrgsi-2-8ng.178carbexamide-3-carbaxylique,
F'ecide Netgrt-bulyl-andraniss2.4-dldnes17g-carboxamide-3-carboxylique,
. & Vocide Nelorbbylyl-Susandroatane-17g-carboxemide-3-carboxylique,
: Facide Natarbbulylaatre-3.5(10)-dldne- 178-carboxamide-3-carboxylique, ou
Facide Netarbbutylapirg-3,S-ditne-178-carboxemide-3-carboxylique.
¢. Rrocikdé powr Ia cvdparstion d'une composition pharmacsutique qui comprend la mise en association
dun m de forveule (la)



| i ai son ou un groups alkyline on C .12 et R4 est 35
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dhydr ogbne, un groM al kyls*n Q ..j. un grqt ps cyydl oakyl e en C3. ou un
fl x*6, reprsentent un cycle sstur6 A5 gzj F-chgtnans conpre- rwgn auv Cue
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wi | msauf al n qudnes lequelter et Rs W Cal ement un atome d' hydrogbne ou un groups
(al kyl en CI NOp 81 A 8 jusaFa @doubiys fislspnz3 | I Vil HOl 1lill 1lill
| oW la ligi s%"ﬁwﬁp&mhllwnr%ﬁpl'%‘?@%ﬁﬁ“ﬁﬁm'ﬂ'ﬂ@%) ,.hydrg et
O NHr. QOR o ROMestomy s ealkyleonC 12 ou WNRORS ob R5 et Rs ont Is
gmgn9 aft ; et ol | Lcule
phe ceytidﬁerréfﬁm : a' ”“"ﬁ" E"(ﬂ%"“ WH%Sﬁdb"bﬁdl&n& Z*lgro
. é orlﬁ dJHMPCHL\.I' sL\R%s&lv alﬁ%g& absent Iorsque 'atome de car-

h | ~ e WC-B4 J op' Wet une
gm PeP hydroxyul kye ¢cn C, ., (v) un gou"p * en -a, 40
group. ph~nyle; ou RG et R, ensenble pvoq |'tamg; d zot auquel |ie sont
W Wim d' hydrpg~rh un atone de nmtg groups alkyfe en C, -18 ou
kI wG@ grbtonyis. p w SR C ) bonyle, (iv) Upo
W to une liaison ou un groups alkylWie en C 1.2 et R4 et R8 ont la as
1T\V111 5 15 lescydles B, CetD ontdes doubles liaisons facuitatives indiquées parles pointiliés, sous réserve que le cycle
meme 10 (5&%& Ocan ydI\/D et 11tillrlyle wJU (7)
| oqual Is co

¢ une double fiaison ;

b4| R 171 kd~n~ xiﬁ
N, N-dl i oopr opyge gé = I uhd'uthé iiddh CROX BIIEs ou C5-Ciq, ou est présent sous forme d’'un atome
25 d‘hydmgtno ang;et

R? et
(1) a-hydrogdne, a-hydroxyle ou u-acétgxy et/oy
(a)
o
v _ ]
R g-w-c-g

o W est une liaison ou un groupe alkyléne en C,_,, et R* est

35 () un atome d’hydrogéne,

(i) un groupe hydroxyle,
(iil) un groupe alkyle en Cyq,
, (iv) un groupe hydroxyalkyle an C,.s,
N (v) un groupe slooxy en C1.y,

40 ) NRIRS®, ol R® et R® sont chacun Indépendamment choisis parml un atome d’hydrogéne, un
graupa alkyle an Ci.s. Un groupe sycloalkyle en Cs_q ou un groupe phényle ; ou R et RS, ensembie
avec I'atome d'azote auquel ils sont fixés, reprégsentent un cycle saturé & § ou 6 chainons eompre-
nant ay plus un autre hétéroatome chaisi parmi Foxygéne et I'azote, ou
(vil) QRY, ois R” eat un atome d’hydrogéne, un atome de métal alcalin, un groupe alkyle en C,_,, ou

& un groupe henzyle, oy

(b) B-Al-QRS, 00 Alk gat un groups slkylane en C,.i; ot R® est
() yn groupe phényl (alkyl en C.q) carbanyle,
() un groupa (ovcioalkyl an Cs.1g) carbonyle,
£H) un greype banzoyle,
% {iv) un groune (alcoxy sn C..y) carbonyle,
) un graupe aminccarbanyle ou (aminaalkyl (Cy.g) subtitué) carbonyle,
(vi) yn atome dhydrogéne, oy
(vii) un groupe alkyle an Cig
(2) sCHWLCO-R* oy aCHW-OR?, ail W ast une liaison ou un groupe alkyléne en Cy_,2 et R* et R® ont la
& maAma aignification que ci-desaus et R® est également un atome d’hydrogéne ou un groupe (alkyi en Cs_z)
@mmls i
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6. P"O p9W prPnrwr un conp do forule: 20. dans |aqueli g R—%t-Y¥Y sant

tel. quo diorits pour la formule (I5s) dens Ia rewondi catfon 4 et Rt4 est
comme R3 tbl quo dierit pour la t~rmule dens l's revMHﬂlﬂ('umﬂum
got H Qu UN 9ru~ ul kyt on Q1.; t AV\!“’E)2 ~ ~ ~ m’
leg tIW-mm @,$ Qri Qai do fgrmul, 4i dons Iaelle)l 2 n grept Br t o fie

lqrg, n QU Igdo; et R2, R', XotYsenttle quoedeorits cipdeasws, tol un
dpou. U shl fm pl. uen adon r ti oy vc un caal your u palladum n
preno d~wus ee d'un eanln on C 4 ot do od\ . carbon.. M u. 7-g4 Iqta
bww r V\Dpn ddeq lge t com O\Qipgr trEld. '
N. rt-butyl®- ndroda-3, & OlnM I tinrkpyt* *q ft .1d
NN- dI | sopeotyRZar oXetY nt drlgo oarboxm do.ecsr. as~~~~~~~~~~ O 98
ol |a liglson en polntillé remplace le 17-a-hydrogéne,
(4) a-hydragine et B-NHCOR® ou R? est un groype alkyle en C,_;, ou B-NRSR® oil RS et RS ont la méme
] signification que ci-dessus,
10 (5) g-hydrogdne et f.cyano,
(6) a-hydrogdne et B-téirazolyle ou
(Mungroupe cfito ;

etun sel phammuﬂMnt accaptable de celui-ci.
et un véhicule pharmaceytiquement acgeptable.

b 15 5. Progédé aglon i revandication 4, dans laqusl le compassé de formule (la) est 'acide N-tert-butyl-andros-
ta-3,6-diéne~17p-carboxamide-3-carboxylique oy I'scide N N-dllaopfopw-lndroen-a.s-dlbne-1Tp-oarbomml-
_ de-3-carhoxylique.
; 6. Procgdé pour préparer un compgad de farmule :
20.
25
_ »
~\w dans laquelie R?, X et Y sont tels que décrits pour Ia formule {la) dans la revendlcation 4 ot R4 o8t comme R?
s tel que déerit pour la formule (Ia) dans ig revendication 4,
R' est H oy yn groupe glkyle an Ciy ; ot
MestQou$S,
35 qui comprend le traitement d'un composé de formule
A\,
&0
4
- dans laguelle X" est un groupe bromo, chiorn, flugro ou lodo ; et R2, R4, X st Y sont tels que décrits ci-dessus,
ac yn ag.pulkylllthlum, puls un aqgnt de carboxylation, ou avec un catalyseur au palladium en présence
¢une base, d'un alcanql en Cy., et ds manaixyde de carbone.
® 7. Procédé aglon la ravendication 8, dang lequel le composé préparé est I'scide N-tert-butyl-androsta-3,5-
mm-wbmmwtmmmynm ay Facige N,N-diisopropyl-androsts-3,5-didne-carboxamide-3-car-
Qus.
&



