
EP 0 289 327 B1 The present invention relates to certain novel substituted
acrylate analogues of steroidal synthetic com- pounds phamaceytical
compositions containing these compounds, and methods for using these
compounds to [err]  steroid 5-a-reductase. The class of steroidal hormones
known as androgens is responsible for the physical characteristics that
diferentiate males females. Of the several organs that produce androgens,
the testes produce these hor- mones in the greatest amounts. Centers  in
the brain exert primary control over the level of androgen production.
Numerous physical manisfestations and disease states result when
ineffective production control results in 10   excessive androgen homone
production. For example, acne vulgaris, seborrhea, female hirsutiom, and
benign plastics [err]  with elevated androgen levels. Additionally, the
Incidence of male pattern baldness has been associated with high androgen
levels. Testosterone is the principal androgen secreted by the testes and
is the primary androgenic steroid in the plasma of males. It now is known
that 5-a-reduced androgens are the active hormones in some tissues such 15
as the prostate and sebaceous gland. Circulating testosterone thus serves
as a prohormone for dihydrotestos- terone (DHT), its 5-a-reduced analogue
in these tissues but not in others such as muscle and testis. Steroid
5-a-reductase is a NADPH-dependent enzyme that converts testosterone to
DHT. The importance of this enzyme in male development was dramatically
underscored by discovery of a genetic steroid 5-a-reductase deficiency is
male [err] imperato-McGinley, J., et al., (1979), J. Steroid Blochem. 11
:637- 648. Recognition of the importance of elevated DHT levels in many
disease states has stimulated many efforts to synthesize inhibitors of this
enzyme. The structures of several known steroid 5-a-reductase inhibitors
are shown in Table 1. 25 Table 1 30
5-a-Reductase  Inhibitors [err] 2    EP 0289 327 B1 Table 1 [Continued]
[err] [err] The first inhibitor described was the 17-B-carboxylic acid (1)
by Hsia and Voight in 1973. J. Invest. Dennat. 62; 224-227.The [err]  (2)
was  the next inhibitor to be described and also has found utility as an
affinity label for 5-a-reductase. Robaire.B..et,al (1977), J. Steroid
Biochem. 8: 307-310. The diazoketone (3) has been reported as a potent,
time-dependent inhibitor of steroid 5-a-reductase. Blohm, T.R., et al.
(1980), 



Biochem.Biophye 95: 273-280; United States Patent 4,317,817, March 2, 1982.
Compound (4) is examplary of a group of 4-aza steroid inhibitors of steroid
5-[err]-reductase described in United States Patent 4.377,534 which issued
March 22, 1983, and in Liang, T., et al. (1983), J. Steroid Biochem.
19,385-390. The 6-methylene steroid (5) also  has been shown to be a
time-dependent inactivator of steroid 5-a-reductase. Pet- row.V..et al,
(1981) Steroids 38: 121-140. 3    P  289 327 B1 Other steroid 5-a-reductase
inhibitors also have been described. United States Patent 4,381,578 which
issued describes a class of  enzyme inhibitors. United States
Patent4,191.759 dis- [ERR] 178 [ERR]4 androston-3-ONE that are active as
steroid 5-reductase inhibitors. Japanese Patents [ERR] and [err]-A disclose
various [err] derivatives having numerous acvities includ- 5   [err]
activity. Japanese Patent 160142941-A discloses phenyl-substituted ketones
hav- [err] inhibiting activity and European Patent EP173516-A discloses
various phenyl-substituted [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
at, (1985), T  Letters 26:1109-1112. No biological activity for the
synthesized compounds, however, is Preparation of steroidal
3-chloro-3,5-dienes has been described by Deghenghl, R. and R. Gaudry,
Cana- dian J. Chem. [err] 40: [err]20. Use of phosphorous[err] to convert
steroidal [err]4-3-ketones to corresponding 3-halo-3,5-dienes has .    15
been reported, Ross, J.A. and M.D. Martz. J. Org. Chem. (1964) 29:
2784-2785. The present invention resides in the discovery that steroid
5-a-reductase is inhibited by certain substituted acrylate analogues of
steroidal synthetic compounds. The compounds are potent enzyme inhibitors.
Presently preferred compounds of the invention and compounds used in the
invented pharmaceutical compositions and the invented methods include: 20
20-a-[err]-5-a-[err]-[err]-3- carboxylic acid, N,N[err]-5-a-[err]
3-one-178-carboxamide-3-carboxylic acid,
N.N[ERR]3.5-[ERR]-178-carboxamide-3-carboxylic acid,
17B-(N,N-[err]-4-fluoro-5-a-androst-3-ene-3-carboxylic acid,
20-a-(hydroxymathyl)-4-fluoro-5-a-pregn-3-one-3-carboxyic acid, 25
20-a-(hydroxymathyl)-A-nor-5-a-pregn-1-.ene-2-carboxylic acid,
176-N,N-d[err]-5-a-androst-1,3-diene-3-carboxylic acid, N-t-Butyl
Androst-3.5-[err]-178-carboxamide-3-carboxylic acid,
N,N-[err]-5-a-Androst-2-one-178-carboxamide-3-carboxylic acid,
NN-D[err]Androst-2.4- diene-17B-carboxamide-3-carboxylic acid, 



3o   N,N-Dlisopropyl 5-a-Andro[err]-17B-carboxamide-3B-carboxylic acid,
N,N-Dlisopropyl[err]-3,5(10)-diene-17B-carboxamide-3-carboxylic acid
N,N-Dlisopropyl [err]-3,5-diene-17B-carboxamide-3-carboxylic acid,
17B-(N,N-[ERR]carboxamide)-androst-3,5,11-triene-3-carboxylic acid,
17B(N,N-Dlisopropylcarboxamide)-.androst-3,5-diene-3-thiocarboxylic acid,
35  17B-(N-t-Butylcarboxamide)-androst-3,5,11-triene-3-carboxylic acid, and
17B-(N-t-Butylcarboxamide)-androst- 3,5-diene-3-thiocarboxylic acid. In a
further aspect of the invention there are provided novel processes useful
in preparing the presently invented 5-a-raductase inhibiting compounds. The
invention also is the use of said compounds for inhibiting 5-a-reductase
activity in mammals, including 40  humans,and pharmaceutical compositions
comprising them. The presently invented compounds that inhibit
5-a-reductase have the following Formula (1): [err] The A ring has up to 2
double bonds; The B, C and D rings have optional double bonds where
indicated by the broken ided that the C ring does not have a C[err]-Cl4
double bond when the B ring has a C[err]-C[err] double bond: 4    EP 0 289
327 B1 Z is [err] and n is o 2; is h, Oi[err] l, [err]alkyl; V   is [err]
provided that Y is H when there is no [err] double bond R2 is absent or
present as  H or [err], provided [err] is absent when the carbon to which
it is attached is double [err]* is absent when there is [err] double bond;
or present as an alpha hydrogen and [err] (1) a-hydrogen, a-hydroxyl, or
a-acetoxy and/or 0 B-W-C-R where W is a bond or C1-12 alkylene and R4 is 20
(ii) hydroxyl, (iii) C1-8,alkyl, (V) C1-[err] alkoxy, (vi) 6-NR[err]R[ERR]
where R5 and R6 are each independently selected from hydrogen, C1-8 alky,
C3-8 cyc- 25          [err], phenyl; or R5 and R6 taken togrther with the
nitrogen to which they are attached represent a 5-6 membered  saturated
ring comprising up to one other heteroatom selected from oxygen and 



(vii) oR7, where R7 hydrogen, akali metal, C1-18 alkyl, benzyl, or (b)
B-AlK-OR8. where Alk is  C1-12 alkylene, and R8 is 30           (j)phenyl
C1-8 alkylcarbonyl, (l1) C5-10 [err]carbonyl, (iv) C1-8 alkoxycarbonyl. (v)
amino-or C-8 alkyl substituted eminocarbonyl. (vi) hydrogen, or (vii) C1-8
alkyl, (2) [err]CH-W-CO-R4 or =CH=w-or8, where W is a bond or C1-12
alkylene, and R4 and R8 have the same measuring as above and R5 also is
hydrogen or C1-20 alkylcarbonyl; where the dashed bond replaces the
17-a-hydrogen. (4       [err] B-NHCOR[ERR]  where R8  is C1-12 alkyl or
B-NR5R6 where R5 and R6 have the same meaning (5) a-hydrogen and B-cyano,
(6) a-hydrogen  and B-tetrazolyl, or pharmaceuticallt acceptable salt the
thereof; except compounds in which: The A ring has as C3-C4 double bond and
the B ring has a C5-C6 double bond, R1 is CH3, and Rs is keto; 55
The A ring  has  a C3-C4 double bond and the B ring has a C5-C6 double bond
and The D ring has a C15-C17 double bond, R1 is CH3, and R3 is COOCH3; and
The B ring has a  C5-C6  double bond, R1 is CH3, and R3 is COCH3. As used
herein, unless otherwise specified, C1[err] and alkyl and C1-n* alk means a
straight or branched hydrocar-    EP 0 289 327 B1 [err]  chain having 1 to
[err] carbons and Alk means a straight or branched hydrocarbon chain having
1 to 12 car- Preferred among  Formula (i) compounds are those in which Z is
-CH2-. Also, preferred among the presently invented compounds are those
having Formula (ll): [err] [err]
(II) , 5 In which: The A ring has up to 2 double bonds; The B and C rings
have optional double bonds where indicated by the broken lines; 20  X is H,
or halo, and R1 is H or C1-8 akyl; R2 is H or C1-8 alkyl; R-10 is absent
when there is a C4-C5, C8, or C5-C1O double bond, or present as an alpha
hydrogen, and R13 is (a) HC(CH3)CH2OR20 wherein R20 is H or Q1-8 alkyl, or 



25     (b) CONR21R22 wherein R21 and R22  independently are H or C1-8
alkyl. Particularly preferred are Formula (ii) compounds in which the A
ring has a C3-C4 double bond. Also Preferred omong the presently invented
compounds are those having Formula (lll): [err] [err] 4o in which R1, R2,
R13, and the B ring broken lines are as in Formula (ll) and M is 0 or S.
Additionally, preferred among the presently invented compounds are those
having Fonnula (IV): RH5 (IV) 0    in whih R1, R2, and R 13 are as in
Formula (ll) and M is as in Formula (l). Compounds of Formula la) are
included in the pharmaceutical compositions of the inention and used in 55
the methods of the invention. 63    EP 0 289 327 B1 in which The A ring 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 15  ring does not
have a C[ERR]-C14 double bond when the B ring has a C7-C8 double bond; M is
O or S; Z in (CH2)n and n is O-2; X   is H. CI. F. Br. I.  CF3 or C1-8
alkyl; Y is H. CF3. F, or CI, CH3, provided that Y is H when there is no
C5-C6 double bond; zo   R1 is H or C1-8 alkyl; R2 is absent or present as H
or CH3, provided R2 is absent when the carbon to which It is attached is
double bonded  and R10 is  absent when there is a C4-C5, C5-C6, or
C[err]-C10 double bond, or present as an alpha hydrogen, and R3 Is 25
(1) a-hydrogen, a-hydroxyl, or a-acetoxy and/or (a) where. W is a band or
C1-12 alkylene and R4 is (i) hydrogen, (II) hydroxyl, 35           (III)
C1-8 alkyl, (IV) hydroxy C1-8 alkyl, (V) C1-8 alkoxy, 



(VI) NR5R6, where R5 and R6 are each independently selected from hydrogen,
C1-8 alkyl, C3-6 cyc- [err] phenyl ; or R5 and R6 taken together with the
nitrogen to which they are attached represent a 5-6 membered saturated ring
comprising up to one other heteroatom selected from oxygen and nitrogen. or
(vii) OR7, where R7 is hydrogen, alkali metal, C1-18 alkyl, benzyl, or (b)
B-lK-OR5, where Alk is C1-12 alkylene, and R8 is [err] phenyl C1-8
alkylcarbonyl. (11) C[err] [err]carbonyl, [err]C1-8 alkoxycarbonyl, (v)
amino or C1-8 alkyl substituted aminocarbonyl, (vi) hydrogen, or (2) [err]
CH-W-CO-R4. or -CH-W-OR8, where W is a bond or C1-12 alkylene, and R4 and
R8 have the same meaning as above and R8 also is hydrogen or C1-2o
alkylcarbonyl; (3)    EP 0 289 327 B1 where the dashed bond replaces the
17-a-hydrogen, (4) a-hydrogen and B-[err] where [err] alkyl or B-NR5R6
where R5 and R6 have the same meaning so above. 10      (5)    a-hydrogen
and B-cyano, (6) a-hydrogen and [err] or (7) k[err]; or a  pharmaceutically
`acceptable salt thereof. As used above and throughout the remainder of the
specification and claims the carbons of the steriod 15  nucleus are
numbered and the rings and lettered as follows: 16 25 Formula (la)
compounds are prepared as shown in Schemes I through X wherein R2 and X are
as defined in Formula (la). R14 is R3 or moietles which can be chemically
converted to those of R3 by known chemical reac- tions such as described in
2 J. Fried and J. Edwwrds, Organic Reactions in Steroid Chemistry, Pub :
Van Nos- trand Reinhold Company (1972) provided that R14 does not include
any such moleties that render inoperative 3o  the Schemes  l to X
processes. AS domonstrated in the following Examples, reactions to convert
R14 to R3 are performed on the products of  the  Schemes I through IX or,
where appropriate or preferable, on certain intermediates in these
synthetic pathways. 35 40 



2)  [err] 8    EP 0 289 327 B1 5                                   SCHEME
I (Contiued) [err] 0 20 2) Scheme I depicts formation of Formula (la)
compounds having a double bond at C3-C4, X is H. and n is 1. The starting
4-one-3-one compounds are known and readily available and are synthesized
from available pre- 55  cursors using known procedures. According to Scheme
1, a solution of a 4-one-3-one compound (a) and a suit- organic  donor such
as t-butanol, or, preferably aniline in an appropriate organic solvent,
preferably [err]  (THF)  are added to a reducing metal amine, preferably a
lithium/ammonia (LI/NH3) solution, to form a  reaction mixture.  This
reaction mixture is stirred at-100[err]C to -30[err]C, preferably
-78[err]C, quenched with 9    EP 0 289 327 B1 a lithium  scvanger such as
dibromoathane, bromobenzene, or, preferably isoprene, and evaporated to
form a  residue.Formula (b) compounds then are prepared by reacting the
residue dissolved in a suitable organic solvent, preferably THF, with an
N-[err]ulfonimide, preferably N-phenyitrifluoromethylsulfonimide at a
temperature of - 20[err]C. 5      Formula (c) compounds are prepared by
adding to a formula (b) compound dissolved in  suitable organic solvrnt
such as  [err]. (DMF) an organic base such as timethylamine, or,
preferably, triethylamine, [err]  such as his ([err])  propane, or,
preferably triphenylphosphine, a palladium (II) corn- [err] such as
palladium (ll) acetate, and a C1-6 alkyl alcohol ([err] alkOH), followed by
addition of carbon monoxide (CO). Addition of a strong base such as sodium
hydroxide, potassium 10       hydroxide, or, preferably, lithium hydroxide
to a formula (c) compound dissolved in a suitable organic solvent such as
THF and [err]  followed by addition of strong acid, preferably,
hydrochloric acid yields formula (d) 20 25 30 35 40 



10    EP 0 289 327 B1 5                                              SCHEME
[err] I 1) 2 ,6[err] 2) [err] 20 30 30 350    EP 0 289 327 B1 SCHEME II
(Continued) [err] 1) [err] 2) 20 (g) 25 30 Scheme ll outlines synthesis of
Formula (la) compounds wherein there is a C5-C6 double bond and n is 1. The
starting materials are the formula (a) 4-one-3-one compounds from Scheme I.
According to Scheme II, to 50   a formula (a) compound dissolved in an
appropriate organic solvent, preferably methylene chloride, is added
2.6[err]-4-[err] Atrihalolkyl sulfonic anhydride, preferably
trifluoromethane sulfonic anhydride then is added to yield formula (f)
compounds dissolved in a suitable organicsolvent such as   DMF  an organic
base such as trimethylamine, or, preferably, triethylamine, a palladium
(11) compound such as his ([err]) propane, palladium (II) acetate, or,
preferably bis (triphenylphosphine) pal- 35   [err]  acetate, and a C1-8
alKoh followed by addition of CO to give formula (g) compounds. Salts
offormula (h) compounds then are prepared by hydrolyzing with a strong base
such as sodium hydroxide, lithium hyd- oxdide, potassium hydroxide, or,
preferably, potassium carbonate the formula (g) ester compounds. Formula
free acids are prepared by treating the salts with a strong acid such as
hydrochloric, sulfuric, or hydrobromic 12  



EP 0 289 327 B1 acids. SCHEME III [err] 15
1)  [err] 2)    [err] 20 30 2)  3202 35 0 (j) 40 14 1) [err] 2) N[ERR] 50
56                       (K)    EP 0 289 327 B1 5 SCHEME III (Continued) 15
R14 poly(hydrogen fluoride) 20 (1) 25 1) lithium bis (trimathylsilyl) amide
2) [err] 35 40 R14 30 R2 



[err] 55 14    EP 0 289 327 B1 SCHEME III  (Continued) 20 (p)
R14 25 1) 2)   [err] 30 35                       (q) R14 (5) 55
Scheme [err] illustrates synthesis of Formula (la) compounds in which X is
fluoro. The starting compounds are the 4-one-3-one compounds (a) used in
Schemes I and 11. According to Scheme III, formula (a) compounds dissolved
in a suitable organic solvent such as THF and t-butyl alcohol are added to
a metal amine solution, preferably a [err], solution, to form a reaction
mixture which is cooled to -1[err] 00C to [err], preferably [err], 15    EP
0 289 327 B1 and quenched with a lithium scavenger agent such as
dibromoethane, bromobenzene, or, preferably, isoprene to form an [err].
This en[err] then is treated with a salt of a strong acid and base,
preferably ammonium chloride NH4Cl), to yield a formula (f) compound.
Addition of phenylselenyl chloride to a formula ([err]) compound dissolved
in suitable organic solvent, preferably ethyl acetate, followed by addition
of an oxidizing agent, pref- 5   erably hydrogen paroxide ([err]). yields a
formula (k) compound. The formula (1) epoxide compounds next are prepared
by addition of an oxidizing agent, preferably H202, to a formula (k)
compound dissolved in a suitable organic solvent preferably methanol,
cooled to 5[err]C to 25[err]C, preferably 15[err]C, followed by addition of
a strong base such as N[err]. Formula (1) compounds then are dissolved in a
suitable organic solvent preferably THF, and cooled to 10    -20[err]C to
[err]. and a fluorinating agent such as hydrogen fluoride, or, preferably,
pyridinium poly (hydrogen fuoride) is added to yield fomula (m) compounds
in which X is fluoro. Formula (m) compounds are dissolved in a suitable
organic solvent such a THF followed by addition to a solution of a
metalloamide base such as 



lithium [err] or, preferably lithium big (trimethylsilyl) amide in a
suitable organic solvent such as THF. To this reaction mixture, then is
added a triflating agent such as trifluoromethanesulfonic anhydride, or, 15
preferably, N-[err]fonimide to yield formula (o) compounds. Formula (p)
compounds then are synthesized by adding to a formula (o) compound
dissolved in a suitable organic solvent such as DMF an organic base such as
timethylamine, or, preferably, triethylamine, a phosphine such as [err]
propane, or, preferably triphenylphosphine, and a palladium (11) compound
such as palladium (ii) or, preferably, palladium PI) acetate followed by
addition of CO. Hydrogenation 20  of formula (p) compounds  dissolved in a
suitable organic solvent such as ethyl acetate and hexane using an
appropriate hydrogenation agent such as platinum dioxide, Raney nickel, or,
preferably palladium on carbon (Pd/carbon) yields  formula (q) compounds.
Hydrolysis of the ester with a base such as sodium hydroxide, potas- sium
hydroxide lithium hydroxide, or, preferably potassium carbonate dissolved
in an aqueous C1-8 alkyl alcohol solution, preferably methanol yields a
salt of a formula (a) compound. Treatment of the salt with strong 25 acid
yields a formula (s) compound. Formula  [err] compounds in which X is other
than hydrogen or fluoro are prepared using processes such as exemplified in
example 23, 24. and 25. 30 35 40 45    EP 0 289 327 B1 5
SCHEME       IV 10 15             [err] 20 (j) [err] [err] 30 35
[err] [err] 1) lithium isopr[err] [err] amide. 2) ph[err] 3) hydrogen
peroxide 17  



EP 0 289 327 B1 SCHEME  IV (Continued) [err] [err] 2) [err] 20
[err] 25 (v) 30
[err] [err] 36 _ 40 [err]) Scheme IV depicts formation of Formula (la)
compounds in which n is 0. The starting materials for this formation are
formula (i) compounds prepared as described in Scheme [err]. According to
Scheme IV, formula 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. Formula (u) compounds next are prepared
by treating formula (t) compounds [err] in a suitable organic solvent,
preferably diethylether, with an alkylating agent such as an alkyd  [err]
and base for example methyl iodide and sodium carbonate, ethyl iodide and
1,8-diazabicyc- [err] 5.4[err]-7-one, or d[err]. 55      Formula [err]
compounds then are dissolved in a suitable organic solvent, preferably THF,
cooled to -100[err]C to -30[err], Preferably -78[err]C. and a metalloamide
base, preferably lithium isopropyl cyclohexyl amide, is added. Thereafter
[err] is added followed by an oxidizing agent, preferably hydrogen
peroxide, to yield formula [err]  compounds. Formula (w) compounds then are
prepared by processes employed In synthesi- 18    EP 0 289 327 B1 zing
formula (d) compounds in Scheme I. 5
SCHEME V 10 15 14 20                                        [err] 2)
[err] 



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 formation of Formula (la) compounds in
which [err]1 is-CH=CH-. The starting materials in Scheme V are formula (k)
compounds prepared as described in Scheme Ill. According to Scheme V,
formula 55   (aa) compounds are prepared using the processes used in making
formula (f) compounds of Scheme II. Next formula (bb)  compounds are
prepared by the reactions employed to form formula (c) compounds in Scheme
1. Thereafter, treatment of formula (bb) compounds as described in forming
formula (a) compounds of Scheme Hl yields formula (CC) compounds. 20    EP
0 289 327 B1 SCHEME VI [err] 10                                  [err]
2[err] [err] 4)  [err] 



[err] [err] [err] 20 25                                       [err] [err]
30                                                  2)  [err] 36 ([err]) 40
[err] [err] 55    EP 0 289 327 B1 SCHEME VI (Continued) 5 Pd/carbon [ERR]
10 0 [ERR] 1) phenylselenylchloride 25 30 [err] 40
[err] [err] Scheme VI shows synthesis of Formula (la) compounds In which
there is a [err] double bond. The formula 22    EP 0 289 327 B1 (dd)
starting materials are known and available and can be synthesized from
available materiais using known methods. Formula ([err]) compounds are
prepared by first treating formula (dd) compounds in  suitable organic
solvent such as with a brominating agent such as N-bromosuccinamide, or,
preferably dibromantin and 



a mild base, preferably sodium bicarbonate, and heated, preferably at
reflux. Thereafter, the mixture is treated 5   with [err] ([err]), cooled
to -20[err]C to 20[err]C, preferably 0[err]C, and treated with
triethylamine and ben- [err]. Treatment with an oxidazing agent  such as
sodium perlodate, hydrogen peroxide, or preferably m- [err] follows and is
followed by heating to 40[err]C to I 00C, preferably 70[err]C, and
treatment with an organic base such as trimethylamine, or preferably
triethylamine. Treatment with a strong base such as sodium hydroxide,
potassium hydroxide, lithium hydroxide, or, preferably, potassium carbonate
yields formula 10   (ee) compounds. Formula ([err]) compounds then are
dissolved in a suitable organic solvent, preferably toluene, and treated
with an alkyl kotone agent such as  cy[err] or, preferably butanone
followed by treatment with alumi- num [err] and heating, preferably at
reflux, to prepare formula (ff) compounds. Reacton of formula (ff)
compounds as described in forming Scheme  111, formula (l) compounds yields
formula (gg) compounds. Hyd- 15   rogenation of formula (gg) compounds
using suitable catalysts such as platinium dioxide, Raney nickel, or, pref-
erably Pd/carbon, yields formula (gg) compounds. Formula (hh) compounds
there are prepared by adding phenylaelneyl chloride to a formula (gg')
compound dissolved in a suitable organic solvent, preferablyethyl ace-
tate, followed by addition of an oxidzing agent, preferably H2O2.
Substitution of formula (hh) compounds for formula (m) compounds in Scheme
lll yields formula (kk) compounds. 25 30 23    EP 0 289 327 B1 SCHEME VII 5
10 R14 15 20 (a) 25 30 35 ([err] 40 [err] Scheme Vll outlines formation of
Formula (la) compounds in which [err]6 and [err]7 are -CH=CH-from Scheme 1,
formula (a) compounds. Treatment of formula (a) compounds in a suitable
solvent such as t-butanol with 



24    EP 0 289 327 B1 chlor[err]il, with heating, preferably at reflux,
yields formula (11) compounds. Thereafter, substituting formula (11)
compounds for formula (a) compounds in the Scheme II process yields formula
(mm) compounds. [err] 15 20 [err] 25 so
[err] 35 (an) 40 [err] [err] [err] [err]    EP 0 289 327 B1 Scheme VIII
shows formation of Formula (la) compounds in which n is 2 from Scheme I,
formula (a) com- pounds. Formula (nn) compounds are prepared by treatment
of formula (a) compounds in a suitable organic sovent such as [err] other
and methanol cooled to -20[err]C to 20[err]C, preferably o[err]C, with a
strong base such as sodium hydroxide,lithium hydroxide, potassium
carbonate, or, preferably potassium hydroxide (KOH), fol- 5    lowed by
treatment with a diazomathane precursor such as
N-methy1-N'-niro-N-nitrosoguanidine, or, preferably N-[err]. Substituting
formula (nn) compounds for formula (a) compounds in the process of Scheme H
yields formula (oo) compounds. 10 15 20 25 30 35 35 



40 56 26    EP 0 289 327 B1 5
SCHEME IX 10 14 2                          [err] [err] 20 [err] (a) 25
[err] 30                      [err] 35 40 [err] [err] 2) [err] 3. 27    EP
0 289 327 B1 IX (Continued) 10 [ERR]
[ERR] [ERR] [ERR] [ERR] [ERR] 30 [ERR] [ERR] 



40 Scheme IX outlines formation of Fomula (la) compounds in which Y is
chloro or fluoro (Y1) from Scheme 1, formula (a) compounds. Formula (pp)
compounds are prepared by reacting formula (a) compounds with a suitable
keto group protecting agent such as ethylene glycol in the presence of an
acid catalyst such as p-to- 28    EP 0289 327 B1 luene sulfonic acid.
Treatment of formula (pp) compounds with a suitable oxidizing agent,
preferably m- [err]acid in a suitable organic solvent such as
dichloromethane yields formula (qq) epoxide com- Formula (rr) compounds
then are prepared by adding gaseous hydrogen fluoride or hydrogen chloride
to 5   a formula (qq) compound in a suitable organic solvent such as
chloroform, or (where Y1 = F) by adding boron- [err] to a formula (qq)
compound in a suitable organic solvent, preferably benzene other followed
by treatment with a strong acid. preferably hydrogen chloride in glacial
acetic acid. Next, 2,6-di-t-butyl-4-methyl- pyridine followed by tri[err]
sulfonic anhydride are added to a formula (rr) compound to yield a formula
(ss) compound. Reaction of a formula (ss) compound in a suitable organic
solvent preferably dimethylfor- 10   [err], with triethylamine, a C1-[err]
alKOH, [err] (triphenylphosphine) palladium (II) acetate, and carbon
monoxide yields formula (tt0 compounds. The free acids of formula (tt)
optionally are prepared by processes shown in the preceding sshemes.
Compounds of Formula (1) in which Y is trifluoromethyl are prepared by
processes such as exemplfied in Example 26. Compounds having a double bond
at C11 are prepared by modifications of the Schemes I through X by 15
procedures which would be apparent to those skilled in the art and are
exemplified in Example 34, below. Compounds of Formula (la) where in M is
sulfur are prepared from Formula (la) compounds wherein M Is oxygen using
known procedures such as shown in Example 36, below. 20 25 30 35 40 55 29
EP 0 289 327 B1 [err] [err] 



(a) phosphorous tribromide or [err] (b) optional step(s) for R14
interconversions [err] 25 [err] 1) Butyllithium 30[err] 3) Acid or 40
Triethylamine, triphenylphosphine- [err] [err] Scheme X shows a preferred
synthetic method for preparing Formula (la) compounds having double bonds
55    et [err] and [err]. The starting materials are the forrnula (a)
4-ene-3-one compounds from Scheme I. X1 is bromo. chloro. f1uro or iode.
According to Scheme X, formula (i) compounds are treated with a carboxylic
acid halide such as   acetyl chloride,acetyl bromide, oxalyl chloride, or
preferably, oxalyl bromide to yield formula (II) compounds. Alternately,
formula  ([err]) compounds are prepared by treating formula (i) compounds
with a phos- 30    EP 0 289 327 B1 phorus trihalide, or phosphorous
pentahalide, such as phosphoryl chloride, phosphorous pentachloride or prf-
erably phosphorous tribromide, in acid, preferably acetic acid. Included in
this process may be desired inter- convenience  among the various groups
comprising [err] using standard procedures known to organic chemists,
especially conversion of esters to carboxylic acids, then to acid halides
and then to carboxamides. 5      Formula (iii) compounds, Formula (la)
compounds unsaturated at [err] and [err], then are prepared by adding an
alkylithium reagent such as [err], s-butylllthium or t-butylithium to a
compound (ii) followed by treatment with a carboxylating agent such as
diethyl carbonate, ethyl chloroformate, or, preferably, carbon dioxide.
Alternatively, such formula (iii) compounds are prepared by adding a
palladium catalyst preferably [err]  (II) acatate in the presence of a
base, preferably triethylamine and a [err] alcohol, 10  preferably methanol
, under an atmosphere of carbon monoxide. Scheme  X aboove preperation of
Formula (1a) compounds in which X and Y are hydrogen. Scheme X Is used to
prepare Formula(la) compounds In which X or Y Is other than hydrogen by
replacing the formula (i) starting materials with [err] alternates.
Compounds are selected so that they can be con- 



varied by known procedure  to the [err] groups of the target Formula (la)
compounds by additional steps 15  in th synthetic process as stated above
for example. In the above Scheme,the starting materials are selected so
that the [err] groups in the formula (a) compound are the same  as the
[err] groups In the Formula (la) compound being synthesizd. Alternatively,
the [err] and  group of the formula (a) compound are selected so that they
can be converted by known procedures to the [err]  groups of the target
Formula (la) compounds by additional steps in the synthetic process. For 20
example, Formula(1a) compounds wherein [err] is carboxylic acid are
converted to the corresponding amides by reaction with amines or
substituted  amines via the corresponding acid chlorides. Similarly,
Formula (la) oom- pounds wherein [err]  are prepared by oxidation of the
correspanding alcohol. Pharmacautically acceptable acid  addition salts of
the compounds of the Invention containing a basic group are formed  where
appropriate with strong or moderately strong organic or Inorganic acids in
the presence of 25  a basic amine by methods known to the art For example,
the base is reacted with an inorganic or organic acid in an aqeous mircible
solvent such as ethanol with isolation of the salt by removing the solvent
or in an aquous immilacible  solvent when the acid is soluble therein, such
as ethyl ether orchloroform, with the desired salt seperating directly or
Isolated by removing the solvent. Exemplary of the acid addition salts
which are included in  s invention are relate, fumarate, lactate, oxlste,
methanesulfonanate, ethanesulfonate, ben- 30  zenesulfonate,
tatrate,oilrate, cirate, hydrochloride, hydrobromide, sulfate, phosphate
and nitrate salts. Pharmaceuti- cally acceptable base addition salts of
compounds of the Invention containing an acidic group are prepared by known
methods from organic and Inorganic bases  include nontoxic alkali metal and
alkaline earth bases, for example, calcium, sodium end potassium hydroxide
; ammonium hydroxide, and nontoxic organic bases such as triethylemine,
butylamine, piperazine, and (trihydroxymethyl) methylamine. 35     In
preparing the presently invented compounds of Formula (la), novel
Intermediates of the following For- mula (V)  are synthesized; R16~~~~~~~~~
/ The A, B, C and D ring double bonds, X, Y, Z, [err]are as defined in
Formula (is [err] as definedIn formula(la) or moieties convertible into a
group [err]. Also prepared In synthesizing the presently invented formula
(la) compounds were the formula  (VI): 55 31    EP 0 289 327 B1 [err] 5
(VI) [err] 



In which[err] is halogen the A, B, C and D ring double bonds, X, Y, Z,
[err] are as defined in formula (Ia) and [err] is the same as [err] as
defined for formula (la) or moieties which can be chemically converted Into
[err]. 15      Because Formula(la) compounds inhibit steromid 5-a-rductase
activity, they have therapeutic utility in trest- ing disease and
conditions wherein decreases in DHT activity produce the desired
therapeutic effect. Such diseases and conditions Include  acne vulgaris,
saborhea, female hirsutism, prostate diseases such as benign prostatic
hypertrophy,and male pattern baldness. The potency of several compounds of
the invention was tes- ted for potency  in inhibiting human steroid
5-a-reductase using tissue from hyperplastic human prostates. In 20
determining potency In inhibiting the human enzyme, the following procedure
was employed: Forzen human   pratise were thawed and minced into small
pieces ([err]). The tissue was homogenized In 3 to 5 volumes of 20 mM
potassium phoaphate, pH 6.5, buffer containing 0.33 M sucrose, 1 mM
dithlothreltol, and 50 uM NADPH with a  Srinkmann  Polytron (Sybron
Corporation, Westbury, New York). The solution was subjected to  [err] for
3 to  5 minutes with a Sonifler(Branson Sonic Power Co.) followed by hand
homogeni- 25  zation in a glass-to-glass Dounce   homogenizer (Kontes Glass
Company, Vineland, New Jersey). Prostatic particles  were obtained by
differential centifugation at 600 or 1000 x g for 20 minutes and 140.000 x
g for 60 minutes at [err]. The peliet obtained from the 140,000 x g
centrifugation was washed with 5 to 10 tissue volume of the buffer
described above and recentrifuged at 140,000 x g. The resulting pellet was
suspended In 20 mM potassium phosphate buffer, pH 6.5, containing 20%
glycerol, 1 mM dithlothreitol, and 30  50 uM NADPH. The suspended
particles solution was stored at [err]. A  comstant amount of [err](52 to
55 mCI/mmol, New England Nuclear, Boston. MA) In ethanol and varying
amounts of the potential   inhibitor 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 10mM NADPH and an aliquot of pros- tatic particulate
solution to a final volume of 1.0ml of 50  mM sodium citrate, pH 5.0 After
Incubating the solution 35 at [err] for 20 to 30 minutes the reaction was
quenched by the addition of 4 ml ethyl acetate and 0.25 umol each of
teatcaterene,dihydrotastostarone, androstanedione as carriers. The organic
layer was removed to a second tube and evaporated to dryness in a Speed
Vac. The residue was dissolved In 20 to 30 ul chloroform spotted on an
individual lane of a 20 x 20 cm prechannelled silica gel TLC plate (SI
250F- PA. Baker Chemical) and developed twice with acetone chloroform (1:
9). The radlochemical content in the 40  bands of the subetrate and the
produce was determined with a BIOSCAN Imaging Scanner (Bioscan, Inc.,
Washington. D.C.). The percent of recovered  radiolabel converted to
product was calculated, from which enzyme activity  was determined, All
incubations were conducted such that no more than 12% of the substrate
(testosterone) was consumed. The experimentally obtained data was computer
fitted to a linear function by plotting the reciprocal of the 45    enzyme
activity(1/velocity) against the varible  inhibitor concentration (Dixon,
M. (1953), Biochem. J., 55, 170). Assuming  that the stareidal inhibitor is
a  competitive inhibitor against testosterone, a value for the Inhibition
constant (K) cn be calculated from equation 1: [err] Equation 1 where B is
the intercact on t he 1/velocity axla, A is the slope of the line, S is the
concentration of substrate (testosterone) used in the experiment, and [err]
is the Michaelis-Menton constant of the substrate (testosterone) 



determined in a separate experiment to be 4.5 uM. Table N displays the
result of the result of the above testing and shows that the tested
compounds of the invention 55 are potant inhibitors of human steroid
5-a-reductase. 32    EP 0 289 327 B1 Table II Inhibition Constants of Human
Prostatic Steroid 5000 10 15 2000 [err] 25 30 7 4000 45 52 33    EP 0 289
327 B1 Table II (Continued) 26 10 15
85 20                           [err] 2200 25 [err] 30
30 [err] 40 32 



50 55
62 34    EP 0 289 327 B1 Table II (Continued) 5         Compound
[err] [err] Certain compounds of the invention also were tested for their
in vivo potency in inhibiting steroid 5-a-reduc- tase activity. Male
Charles River CD rats. 48 days old, weighing approximately 200 gm were
administered 10 40  mg/kg of
N,N-dilscropyl-androst-3,5-diene-17B-carboxamide-3-carboxylic acid
dissolved In propylene glycol and diluted In normal saline.  Following
compound administration the animals were sacrificed, the ventral pros- tate
were exceed, and DHT levels were measured by the following procedure.
Prostate tissue was excited, trimmed, weighed, minced and washed with
phosphate buffer. The tissue then was homoganized in phosphate buffer and
extracted by addition of ethyl acetate and mixing on an orbital mixer 45
for forty-five minutes.  The athyl acetate was evaporated, the residue was
reconstituted in ethanol, and was cen- [err] flitered using 0.45 uM fliter
paper. The components then were separated using revers-phase HPLC
collecting the DHT fraction.The fraction was reduced to dryness and
reconstituted In standard DHT assay buffer availble from [err].DHT levels
then were measured using  standard techniques such as radloimmunoas- say.
50     In the  compound trated rats,prostatic  DHT levels were decreased
forty percent relative to vehicle-treated controls four hours after
compound administration  . The decreased DHT levels were maintained for
greater than eight hours after adminstration,and had returned to control
levels twenty-four hours after treatment A single 10 make dose of the
methyl cater of the above compound decreased prostatic DHT levels
forty-eight percent relative to vehicle-treated controls after six hours.
Thus, even though this compound does not inhibit steroid 55   5-a-aductive
in vivo, in vivo administration of this compound produces significant
enzyme inhibition. N,N diaopropyl-androst-3,5-diene-178-carboxylic acid
also was tested for Its effects on prostatic growth .Twice daily oral
adminstration  for fourteen days of 0.5 to 50 mg/kg of this compound to
immat- are rats produced  a done-dependant decrease In prostatic growth.
Prostrate weights from animals in the 35    EP 0 289 327 B1 maximum dose
group were forty to fifty percent less than controls. Using procedures
similar to those described above the in vivo effects of B
17B-N-t-butylcarboxamidean- 



drcat-3,5-diene-3-carboxylic acid also were  studied. Rats received a
single oral dose of vehicle or 5, 10, 20 or 50 mg/kg  of this compound. At
all doses, prostate dihydrotestosterone levels were significantly reduced
to 5    approxlmately fifty percent of controls while testosterone levels
remained unaffected. Rats  also were  given 10 mg/kg of this compound and
prostate testosterone and dlhydrotebtosterone levels at several points over
twenty-four hours. Dihydrotasterone levels were significantly depressed to
approximately sixty percent of controls at all time pain from two to
eighteen hours after treatment, at returned to control values by
twenty-four hours post 10  treatment. Prcatate testacterone   levels are
viable without consistent trends. Additionaly, rats were given this
compound at 1, 5, 10, 25, or 50 mg/kg twice daily for two week to deter-
mine if repeated treament caused a reduction in ventral prostate weight
Ventral prostate weight was ninety percent of control at 5 mg/kg dose level
and sixty-five percent of control at the 10 and 50 mg/kg dose level.
Seminal [err] weights were significantly reduced at all treatment levels.
15     The compounds of Formula(la) are Incorporated into convenient dosage
forms such as capsules, tablets, or injectable preperations. Solid or
liquid pharmaceutical carriers are employed. Solid carriers include,
starch, lactose, calcium sulfate  dihydrate,terra  alba, sucrose, talc,
gelatin, agar, pectin, acacla, magnesium stearate, and stearic acid. Liquid
carriers include syrup, peanut oil, olive oil, saline, and water.
Similarly, the carrier or diluent may include any prolonged release
material, such as glyceryl monostearate or glyceryl distearate, alone 20
or with a wax. The amount of solid carrier varies widely but, preferably,
will be from about25 mg to about I g per dosage unit. When a liquid carrier
is used, the preparation will be in the form of a syrup, elixir, emulsion,
soft gelatin capsule,  sterlie injectable liquid such as an ampoule, or an
aqueous or nonaqueous liquid suspen- sion. The pharmacautical preparations
are made following conventional techniques of a pharmaceutical chemist 25
involving mixing, granulating, and compressing, when necessary, for tablet
forms, or mixing, filing and dissol- ving the Ingredients, as approprite to
give the desired oral or parenteral products. Doses of the present
compounds of Formula (la) in a pharmaceutical dosage unit as described
above will be an efficaclous, nontoxic quantity selected from the range of
0.1-1000 mg/kg of active compound, preferably 1-100 mg/kg. The selected
dose is administered to a human patient In need of steroid 5-a-reductase
inhibition 30  from 1-6 times daily, topically, orally, rectally, by
injection, or continuously by Infusion. Oral dosage units for human
administration prefarebly contain from I to 500 mg of active compound.
Parenteral administration, which uses lower dosages is prefrred. Oral
administration, at higher dosages, however, also can be used when safe and
convenient for the patient. The method of this invention of Inhibiting
steroid 5-a-reductase activity In mammals, including humans, 35  comprises
administering to a subject In need of such Inhibition an effective steroid
5-a-reductase inhibiting amount of a compound of Formula(la). Contemplated
aquivslants of Formula I compounds are compounds otherwise corresponding
thereto whe- rein substituents  have been added to any of the unsubstituted
positions of the Formula (Ia) compounds or the methyl group at C-13 is
absent or replaced by [err] alkyl provided such compounds have the
pharmaceutical 40  utilty of Formule(la) compounds. 



The following  examples illustrate preparation of Formula (la) compounds
and pharmaceutical compositions containing these  compounds. The examples
are not Intended to limit the scope of the invention as defined hereinabove
and as claimed below 45  EXAMPLE 1
20-a-(Hydroxymethl)-5-a-pregn-3-ene-3-carboxylic acid
Pregn-4-ene-3-one-20-a-carboxaidehyde(16.4 g, 50 mmol) in ethanol (250 ml)
and THF (60 ml) was cooled to [err] and a solution of sodium borohydride
([err]) in 125 ml ethanol was added dropwise. The reac- tion mixture was
stirred overnight at [err]. Acetic sold was added to the reaction mixture
until neutral pH and then the solution was evaporated to remove excess
ethanol. The residue was dissolved In trichioromethene 55   and washed with
asturated sodium bicarbonate solution, water and brine. The organic
layerwas then dried over sodium sulfate and evaporated to dryness to yield
13.9 g (82%) of 20-a-(hydroxymethyl)-pregn-4-ene-3-one. 35    EP 0 289 327
B1 A solution of 20-a-(hydroxymethyl)-pregn-4-ene-3-one(1.2 , 3.5 mmol),
t-butyldimethylsllyl chloride (627 mg.4.15 mmol) and imidazole (267 mg,
4.22 mmol) in DMF (40 ml) was stirred overnight at [err]. The reaction 5
mixture was then poured into ice water and  the emulation was washed three
times with ethyl acetate. The organic layers were combined washed with cold
dllute hydrophloric acid, water and brine; dried over sodium sulfate and
evaporated to dryness. Recrystallization  from methanol afforded 1.1 g
(70%) of 20-a-(t-butyldimethyl- 10   (#)
20-a-(t-Butyldlmenthyislloxymethyl)-3-trifluoromethylsulfonate)-5-a-pregn-3
-ene Ammonla(200ml)was double distilled into  a 3-neck roundbottom flask
equipped with a dry ice condenser and   argon bubbler. Lithium (Li) wire
(120 mg, 17.4 mmol) was dissolved in arnmonis ([err]). A solution of 20-
a-(t-butyldlmethylslloxymehyl)-pregn-4-ene-3-one(3 g, 6.76 mmol) and
aniline (49.51, 5.4 mmol) In THF (50 15   ml)was added dropwise to the
[err] solution. The reaction mixture was stirred at [err] for 15 minutes
and than quenched with isoprane until the blue  colour disappeared. The
volatiles were slowly evaporated (to avoid excess  foaming) by slow warming
and eventually  at 0.5 mmHgfor1 and 1/2 hours. The residue was redissolved
in THF (50 ml) and cooled to [err]. A solution of
N-phenyltrifluoromethylsulfonimide (7, 20 mmol) In THF (10 ml) was added to
the  reaction mixture, and stirring was continued overnight at [err]. The
solvent was then evapo- 20  rated  and the radius ws chromatographed  on
sillica  gel eluting with 3% ethyl acetate in hexane to yield 224 g (57%)
of the  20-a-(t-buty;
dimethylalloxymethyl)-3-(trifluoromethylsulfonate)-5-a-pregn-3-ene. (iv)
20-a-(t-4Bulyldimethylelloxymethyl)-3-carbomethoxy-5-a-pregn-3-ene 25q
20-a-(t-Butyldimethylalloxymethyl)-3-(trifluoromethylsulfonate)-5-a-pregn-3
-ene (100 mg. 0.173 mmol) was dissolved in methanol(0.5 ml) and DMF (1 ml).
Triethylamine (55 ul, 0.386 mmol), triphenylphosphine (9 mg, 0.034 mmol)
and  pallodirn (II) acatate(3.8 g, 0.017 mmol) were then added to the
solution and CO was bubbled through the solution for 5 minutes. The
reaction mixture was then stirred overnight at [err] under 1 atmosphere
of OO, diluted with ethyl acetate and washed with water until neutral pH.
The organic layer was 



30  dried over sodium sulfate and evaporated.The dark oil was purified by
chromatography on silica gel eluting with 10%  ethyl acetate in hexane to
yield 52 mg (61%) of the desired product; 20-a-(t-butyldlmethyl- (v)
20-a-Hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene 35
20-a-(t-Butyldlmethylelloxymethyl)-3-carbomethoxy-5-a-pregn-3-ene (500 mg,
1.05 mmol) was dissolved In THF (20 ml)  and  2 ml of  I moler solution of
tetrabutylammonium of terbutylammonium fluoride In THF was added. The
reaction mixture was stirred at room temperature for 3.5 hour and then
diluted with water. The aqueous mixture was washed thorougly with
dichloromethane. The organic layer were combined. dried over sodium sulfate
and evaporated to dryness. Purification by flash chromatography eluting
with 20% ethyl acetate in hexane afforded 300 mg   (78%) of
20-a-hydrexymethyl-3-carbomethoxy-5-a-pregn-3-ene. (vi)
20-a-(Hydroxymethyl)-5-a-pregn-3-ene-3-carboxylic acid 45
20-a-(Hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene (300 mg, 0.802 mmol)
was dissolved In THF (15 ml) and methanol(15 ml). Lithium hydroxide (8 ml
of a 1 N aqueous solution) was added and the reaction mixture was  stirred
overnight.The reaction  mixture was then diluted with water and evaporated
to remove excess mathanol and THF. The aqueous solution was acidified with
5% hydrochloric acid and washed several times with ethyl acatate. The
organic layers were  combined,washed with brine, dried over sodium sulfate,
and evapo- 50  ated to dyness, Recrystallization from ethyl acetate and
hexane afforded 242 mg (84%) of the desired acid;
20-a-(hydroxymethyl)-5-a-pregn-3-ene-3-carboxylic acid, m.p. [err]. 37
EP 0 289 327 B1 EXAMPLE 2
N,N-Dllsoprpyl-5-a-androst-3-ene-176-carboxamide-3-carboxylic acid 5
(I)178-(Hydroxymethyl)-androst-4-ene-3-ol Approximately 750 ml of dry THF
was added   to a 3-neck round bottom flask equipped with a condenser, argon
bubbler and machanical stirrer. The flask was cooled to [err] and lithium
aluminum hydride (LAH) (11.39 g. 0.3 mol) was  slowly added. After all of
the LAH was added, the flask was warmed to room temperature. A 10
solution of methyl androst040ene-3-one-176-carboxylate (66 g, 0.2 mol) In
600 ml of THF was very slowly added to the LAH [err], After the additino
of the steroid, the reaction mixture was slowly warmed to reflux. After 2
how  the  excess LAH was quenched with 11.4 ml water, 11.4 ml 15% sodium
hydroxide (NaOH) and 28 ml water. The suits were removed  by flitration and
washed with approximately 1 liter of warm THF. Concentration of the
combined organic solutions afforded 63 g (94%) of
17B-(hydroxymethyl)-androst4-ene-3-ol as mixture 15 of a and B incamera
(ii) 3-Oxo-17B-(hydroxymethyl)-4-androstene A solution of
176-(hydroxyrnethy)-androst-4-ene-3-ol (27 g, 0.089 mol) in 1200 ml
trichloromethane was 20  treated with activated manganase dioxide (66 g).
After 3 hours the mixture was filtered. Concentration afforded 



26 g (96%) of 3-oxo-176-(hydroxymethyl)-4-androstene (mp. [err]). 25
To a solution of 3-oxo-178-(hydroxymethyl)-4-and  9f
).g*.17Mhydroxymothy")androstene (15 g, 0.05 mol) In 200 ml DMF was added
5.8 9 (0.085 mol) imidazole followed by 9.7 g (0.065 mol)
t-butyidimethylsilyl chloride. The reaction mixture was stirred at room
temperature under argon, for 2.5 hours. The reaction mixture was then
poured Into 250 ml ice water and washed 3 times with thyl acetate. The
combined organic layers were washed twice with cold 5% hydrochloric   acid
and once each with saturated sodium bicarbonate solution and brine. The
organic layer was so  dried over sodium  sulfate and evaporated.
Recrystallitzation from methanol afforded 16.9 9 (82%) of 3-oxo-178-
(t-butyldlmethialyloxymethyl)-4-androstene  as a white crystaliine solid.
(iv)
176-(t-Butldlmethylsilyloxymethyl)-3-(trifluoromethylsulfonate)-5-a-androst
-3-ane 35      Ammonia (300 ml) was double distilled into a 3-neck round
bottom flask equipped with a dry Ice condenser and argon bubble. Li wire,
250 mg (3 eq), was dissolved in the ammonia and stirred for 15 minutes to
ensure dryness. Freshly distilled  aniline, 0.53 ml (0.8 eq), was then
added. A solution of 3 9 (7.2 mmol) of 3-oxo-178-
(t-butyldlmethylsilyloxymethyl)-4-androstene in 50 ml of dry THF was added
dropwise to the [err] solution. An additional  50ml dry THF was added to
aid in solubility. The reaction mixture was stirred at [err] for 2 hours 40
and then  quenched with inoprene until the blue color disappeared. The
volatiles were slowly evaporated (to avoid excess  foaming) by slow
warring, and eventually at 0.5 mmHg for 1.5 hours. The oily residue was
redis- solved in dry THF  (100 ml) and cooled to [err]. A solution of 7.7 g
(3 eq) of N-phenyltrifluoromethylsulfonimide in 50 ml THF was added, the
flask was tightly sealed, and stirred overnight at [err]. The mixture was
then con- centrated to dryness, and chromatoraphed on sillica eluting with
hexane. Recrystallization from ethyl acetate 45     yielded 2.5 g (93%) of
176-(t-butyldimethlailoxYMETHYL)-3-(trifluoromethylsulfonateymethyl)-3-(trf
luoromethylsulfonete)-5-a-androst-3-ene (m.p. [err] (v)  Methyl
176-(t-butyldlmethylsiloxymethyl)-5-a-androst-3-ene-3-carboxylate 50
To a solution of 3 g (5.46 mmol) of
176-(t-butyldimethylsilyloxymethyl)-3-(trifluoromethylsulfonate)-5-a-an-
drost-3-ene in 10 ml DMF  and 10 ml methanol was added 1.5 ml (2 eq)
triethylamine and 123 mg (0.03 eq) of the  catalyst bis
(triohenylphoaphine) palladium (II) acetate. Carbon monoxide (CO) was
bubbled through the solution for 5 minutes and the reaction mixture was
then stirred at room temperature overnight under 1 atmos- phere of CO. The
mixture was  diluted with ethyl acetate and washed with water until neutral
pH. The organic layer was dried over sodium sulfate and evaporated.
Chromatography on silica gel eluting successively with 5%, 10%, and  20%
ethyl acetate in hexane followed by recrystallization from methanol
afforded methyl 178-
(t-butyldimethylsilyloxymethyl)-5-a-androst-3-carboxylate. 38    EP 0 269
327 B1 (vi)  3-Carbomethoxy-3-androstene-178-carboxylic acid Methyl
176-(t-butyldlmethlsilyloxymethyl)-5-a-androst-3-ene-3-carboxylate (500
mg), was dissolved In 150 ml acetone. Jones reagent was added until a red
color persisted. Isopropanol was then added to quench 



s   excess Joners reagent.The acetone was decanted off and the residual
chromium salts were then dissolved in water and washed 3 times  with
dichlorothane. The organic layers were combined and passed through a plug
of floroail and concentrated to give 360 mg (99%) of
3-carbometoxy-3-androstene-176-carboxylic acid.
(vii)3-Carbomethexy-3-androstene-178-N,N-dilsppropylcarboxamide
3-Carbomethoxy-3-androstane-176-carbooxylic acid, (360 mg, 0.78 mmol) was
suspended In 10 ml of dry toluene and treated with 0.4 ml of oxalyl
chloride for 2 hours under argon. The reaction mixture was then evapo-
rated(1 mm  Hg) and the residue was dissolved in 10 ml dry THF. A solution
of 0.6 ml dllsopropylamine in 2 ml dry THF was added and the reaction
mixture stirred for 1 hour. The mixture was diluted with ice water and ext-
15  racted  woth dichloromethane . The organic layer layer was then washed
twice with cold 5% hydrochloric acid, sodium hydroxide and brine ; dried
over sodium sulfate and evaporated. Chromatography on silica gel eluting
with 20% ethyl acetate in hexane followed by recrystallization from diethyl
ether afforded 3-carbomethoxy-3-androstene- 176-N,N-dilsopropylcarboxamide.
20  (vIII) N,N-Diisopropyl-5-a-androst-3-ane-176-carboxamide-3-carboxylic
acid 3-Carbomethoxy-3-androstene-176-N,N-dllsopropylcarboxamide (300 mg,
0.7 mmo) and 300 mg of [err]were added to 20 ml of 10:1 methanol: water
solution and refluxed under argon for 20 hours. The mixt- ure was then
concentrated to dryness  and diluted with water. The aqueous layer was
rinsed with ethyl acetate 25   and acidfled. The emuision was washed
several times with dichloromethane. The organic layer was dried over sodium
sulfate and evaporated. The product was recrystallized by dissolving In
ethyl ether, adding ethyl acetate and cincentrating to afford
N,N-diispropyl-5-a-androst-3-ene-178-carboxamide-3-carboxylic acid, m.p.
159- 30  EXAMPLE 3
NN-Dilsopropyl-androst-3,5-dlene-178-carboxamide-3-carboxylic acid (i)
Androst-4-ene-3-one-176-carboxylic acid Merhyl
androst-4-ene-3-one-176-carboxylic(20 g, 60 mmol) was dissolved In 700 ml
of a 20: 1 solution of methanol : water and potassium hydroxide (7 g) was
added and the solution was refluxed under argon for 24 hours. The reaction
miixture was then acidified with 5% hydrochloric acid and 250 ml waterwas
added. After aging for 1 hour, the mixture 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-dilsopropylcarboxamide
A solution of endrost-4-ene-3-one-176-carboxylic acid (18 g, 0.06 mol) in
350 ml of toluene was azeotropl- 45  cally dried untill approximately 100
ml digtillae was collected. The solution was then cooled to [err]. Pyridine
(6.7 ml, 0.08 mol) was added, followed by slow addition of a solution of
oxalyl chlorde (7.2 ml, 0.08 mol) in 10 ml  of toluene.The reaction mixture
was  stirred at room temperature (under argon) for 2 hours, and then cooled
to [err] . A solution of diisopropylamine (89 ml,0.6 mol)in 40ml toluene
was added dropwise such that the tem- perature did not exceed [err].The
reaction mixture was stirred for 1 hour and then quenched with 300 ml Ice
water.The layers were separated and the aqueous layer was extracted 4 times
with ethyl acetate (800 ml). The  organic layers were combined and  washed
with 5% hydrochloric acid and brine. The organic layer was then dried over
sodium sulfate and    concentrated to dryness. Recrystallization by
dissolving in 10 ml toluene and adding 200 ml hexane afforded 16.5 g (69%)
of androst-4-ene-3-one-178-N,N-dillsopropylcarboxamide 



(iii)
176-(N,N-Dilsopropylcarboxamide)-3-(trifluoromethylsulfonate)-androst-3,5-d
iene Androst-4-ene-3-one-178-N,N-diisopropylcarboxamide(5g,12.5 mmol)was
dissolved into 50 ml of 39    EP 0 289 327 B1 methylene chloride.
2,6-Di-t-butyl-methylpyridine (3.08 g, 17.0 mmol) was then added to the
steroid solution and stirred at room temeprature for 15 minutes.
Trifluoromethene sulfonic anhydride (3.5 ml, 19 mmol) was added to the
solution and stirring continued for 30 minutes. The reaction mixture was
then diluted with 50 ml methylene  chloride  and flitered. The organic
layer was washed twice with 5% hydrochlorlc acid, saturated 5   sodium
bicarbonate, and brine. It was then dried over sodium sulfate and
evaporated. The triflats was purified by  chromatography on sllice  gel
eluting with 20% ethyl acetate In hexane to yield 4 g (61%) of
178-(N,N-diisop-
ropylcarboxamide)-3-(trifluoromethylsulfonste)-androst-3,5-diene. (iv)
3-Carbomethoxy-androst-3,5-diene-178-N,N-diisopropylcarboxamide To  a
solution of
178-(N,N-dllsopropylcarboxamide)-3-(trifluoromethylsulfonate)-androst-3,5-d
iene (4 g, 7.5 mmol) In 60 ml of a 1:1 solution of methanol in DMF was
added bis (triphenylphosphine) palladium (11) acetate (570 mg) and a large
excess (20 ml) of trithylamine. Carbon monoxide was bubbled through the
solution for 5 minutes and the reaction was stirred at [err] overnight
under 1 atmosphere of CO. The mixture was then 15   diluted with ethyl
acetate and washed with water until neutral pH. The organic layer was dried
over sodium sul- fate and evaporated to a brown oil. Purification by
chromatography on silica gel eluting with 20% ethyl acetate in hexane ,
followed by recrystallization from ethyl ether and hexane afforded 2.1 g
(64%) of 3-carbomethoxy- androst-3,5-diane-176-N,N-diisopropylcarboxamide,
m.p. [err]. 20  (v) N,N-Diisopropyl-androst-3,5
diene-178-carboxamide-3-carboxylic acid
3-Carbomethoxy-androst-3,5-diene-178-N,N-diisopropylcarboxamide (1.4 g,3.17
mmol) and 1 g of [err] were added to 86 ml of a 10: 1 solution of
methanol-water and refluxed under argon for 20 hours. The mixture was then
concentrated to dryness and diluted with water. The aqueous layer was
rinsed with ethyl acetate and 25   acidified. The emulsion was washed
several times with dichloromethane. The organic layer was dried over sodium
sulfate and evaporated. The product was recrystallized by dissolving in
ethyl ether, adding ethyl acetate and concentration to afford
N,N-diisopropyl-androst-3,5-diene-176-carboxamide-3-carboxylic acid (m.p.
230- [err]). 30  EXAMPLE 4
176-(N,N-Diisopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
Acid (I) 3-Oxo-176(hydroxymethyl)-5-a-androstane 35 Ammonia (500 ml) was
distilled into a 3-neck roundbottom flask equipped with a dry ice condenser
and argon bubbler. U wire(3 g) was dissolved in the ammonia and stirred for
15 minutes to ensure dryness. A sol- ution of 3-oxo-
176-(hydroxymethy)-4-androstane(prepared as described In Example 2 (ii),
37.5 g, 0.123 mol) 



in  625 ml THF and t-butyl alcohol (6.25 ml, 0.8 eq) was added dropwise to
the [err] solution. The reaction 40  was stirred at [err] for 2 hours and
quenched with isoprene until the blue color disappeared. The resulting
enolate was then quenched  with  ammonium chloride and the ammonia was
allowed to evaporate. Acetone was added to the residue and gently refluxed.
The acetone solution was then filtered and evaporated to dryness to yield
24.7 g (79%) of 3-oxo-176-(hydroxymethyl)-5-a-androstane. The title
compound  was prepared according to Example 2 (vi) by replacing
3-oxo-178-(hydroxymethyl)-5- a-androstane for methyl
176-(t-butyldimethyisyloxymethyl)-5-a-androst-3-ene-3-carboxylate. 50
(iii) 3-Oxo-5-a-androstane-176-N,N-diisopropylcarboxamide
3-oxo-5-a-androstane-176-carboxylic acid was suspended in toluene (100 ml)
and an excess of oxalyl chloride (8 ml) was added.The reaction mixture was
stirred for 1 hour at [err] (underargon). The volatiles were then removed
(0.5 mmHg for 2 hours). The residue was resuspended in THF (25 ml), cooled
to [err], and diisop- 55  ropyl amine (10 ml)  was added The reaction
mixture was stirred at [err] for 2 hours and then diluted with water. The
aqueous mixture was extracted with ethyl actete and evaporated.
Purification by chromatography on silica gel eluting with 20% ethyl acetate
in hexane afforded 3.15 g (78%) of 3-oxo-5-a-androstane-178-N,N-diisop-
ropylcaarboxamide. 40    EP 0 289 327 B1 (Iv)
3-Oxo-5-a-androst-1-ene-178-N,N-diisopropylocarboxamide To a solution of
3-oxo-5-a-androstane-178 of
3-oxo-5-a-androstane-176-N,N-diisopropyloarboxamide (2.3 g, 5.74 mmol) In
100 ml ethyl acetate was added  phenyloxlenylchloride(1.1g,5.74 mmol) and
the reaction mixture was stirred for 2 hours. 5   The reaction  mixture was
then washed with 5% sodium bicarbonate solution and brine. The ethyl
acetate sol- ution was cooled  to [err] and 50 ml THF was added. Hydrogen
peroxide (6 ml of a 30% solution) was slowiy added and the reaction mixture
stirred was then washed with 5%sodium bicar- bonate solution,brine  and
evaporated to dryness. Purification by chromatography on sillca gel eluting
with 20% ethyl acetate  is hexane afforded 1,3 g (56.5%) of
3-oxo-5-a-androst-1-ene-178-N,N-diisopropylcarboxamide. 10
(v)3-Oxo-5-a-androstane-1,2-alphad-apoxide-176-N,N-diisopropylcarboxmide
3-Oxo-5-a-androst-1-ene-176-N,N-diisopropylcarboxamide (4.6 g, 11.5 mmol)
was dissolved In 50 ml methanol and cooled to [err].To th solution we added
hydrogen peroxide (0.8 ml of a 30% solution) followed 15  by sodium
hydroxide (0.16 ml of a 10% solution) in 2 ml methanol. The ice bath was
removed and stirring was continued at room temperaure for 1 hour. The
reaction mixture was then poured into Ice water and washed twice with
dichloromathane .The organic layers were combined and washed with water and
brine ; dried over sodium sulfate and evaporated.Trituration in acetone
afforded 4.0 g (83.7%) of the desired epoxide; 3-oxo-
5-a-androstane-1,2-a-epoxide-178-N,N-diisopropylcarboxamide. (vi)
3-Oxo-4-fluoro-5-a-androst-1-ene-178-N,N-diisopropy1carboxamide 



3-Oxo-5-a-androstane-1,2-a-epoxide-178-N,N diisopropylcarboxamide (1.7 g, 4
mmol) was dissolved In 25 ml THF  and cooled to [err]. Pyridinium poly
(hydrogen fluoride) (10 ml) was slowly added to the solution 26   under
argon). The reaction mixture was warmed to [err] stirred 30 minutes then
warmed to room temperature and stirred for 15 munutes. The reaction mixture
was poured into Ice water and washed with ethyl acetate. The organic  layer
was washed with water, 5% sodium bicarbonate solution and brine; dried over
sodiun sulfate and evaporated. Purification by chromatography on silica gel
eluting with 20% ethyl acetate in hexane yielded 750 mg (44%)of the desired
3-oxo-4-fluoro-5-a-androst-1-ene-178-N,N-diisopropyloarboxamide. 30 (vii)
178-(N,N-Diisopropylcarboxamide)-3-(trifluoromethylsulfonate)-4-fluoro-5-a-
androst-1 ,3-diene A solution of lithium bis (trimethyislyl) amide (4.2
mmol, 2.2 eq) In 2 ml THF was cooled to [err]. A solution of
3-oxo-4-fluoro-a-androst-1-ene-178-N,N-diisopropylcarboxamide (800 mg, 1.9
mmol) In 10 ml THF was 35   added  and the reaction mixture was stirred for
1 hour. A solution of N-phenyltrifluoromethanesuiflonimide (857 mg, 2.4
mmol) is 8 ml THF was than added and the reaction mixture was stirred for
1.5 hours at [err]. The reaction mixture was then evaporated to dryness and
chromatographed on silica gel eluting with 20% ethyl ace- tats in hexane.
Trituration in a hexane and other solution afforded 460 mg (46%) of the
desired product, 178- (N,N-diisopropylcarboxamide)-3-(trifluoromethyl
sulfonate)-4-fluoro-5-a-androst-1 ,3-diene. 40 (viii)
3-Carbormethoxy-4-fluoro-5-a-androst-1.3-diene-178-N,N-diisopropylcarboxami
de The title compound was prepared according to Example 1 (iv) by
substituting 178-(N,N-diisopropylcar-
boxamide)-3-(trifluoromethylsulfonate)-4-fluoro-5-a-androst-1,3-diene
for     20-a-(t-butyldimethyl- (ix)
3-Carbomethoxy-4-fluoro-5-a-androst-3-ene-androst-3-ene-178-N,N-dilsopropyl
carboxamide
3-Carbomethoxy-4-fluoro-5-a-androst-1,3-diene-178-N,N-diisopropylcarboxamid
e (120 mg, 0.26 mmol) in 50  15 ml ofa 2:1  solution of ethyl acetate and
hexane was hydrogenated at [err] and I atmosphere over 20 mg 10%  palladlum
on carbon. The solution was filtered to remove the catalyst and
concentrated to a white solid (120 mg). from methanol and acetone  afforded
55 mg (46%) of the desired 3-carbomethoxy-
4-fluoro-5-a-androst-3-ene-176-N,N-diisopropylcarboxamide. m.p. [err]. 55
(x)
178-(N,N-Dilsopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
Acid The title compound was prepared according to Example 2 (viii) by
substituting 3-carbomeethoxy-4-fluoro-
5-a-androst-3-ene-176-diisopropylcarboxamide for
3-carbomethoxy-5-a-androst-3-ene-178-N,N-diisopropyl- 41    EP 0 289 327 B1
carboxamide. EXAMPLE 5 5
20-a-(Hydroxymethyl)-fluoro-5-a-pregn-3-ene-3-carboxylic Acid
(f)20-a-(Hydroxymethyl)-5-a-pregnan-3-one 



The title compound was prepared  according to Example 4 (i) by substituting
20-a-(hydroxymethyl)-pregn- 10  4-one-3-one for
3-oxo-176-(hydroxymethyl)-4-androstane. The title compound was prepared
according to Example 4 (iv) by substituting 20-a-(hydroxymethyi)-5-a- 15
pregnane-3-one for 3-oxo-5-a-androstane-176-N,N-diisopropylcarboxamide.
(iii) 20-a-(Hydroxymethyl)-1,2-a-epoxide-5-a-pregnan-3-one The title
compound was prepared according to Example 4 (v) by substituting
20-a-(hydroxymethyl)-5-a- 20   pregn-1-one-3-one for
3-oxo-5-a-androst-1-ene-176-N,N-diisproprylcarboxamide.
(iv)20-a-(Hydroxymethyl)-4-fluoro-5-a-pregn-1-ene-3-one The title compound
was prepared according to Example 4 (vi) by substituting
20-a-(hydroxymethyl)-1,2- 25
a-epoxide-5-a-pregnane-3-oxo-1,2-a-epoxide-5-a-androstene-176-N,N-diisoprop
ylcarboxamide. (v)
20-a-(t-Butyldimethylsilyloxymethyl)-4-fluoroa-5-a-pregn-1-ene-3-one The
title compound was prepared according to Example 1 (ii) by substituting
20-a-(hydroxymethyl)-4-fluo- 30     no-5-a-pregn-1-ane-3-one for
20-a-(hydroxymethyl)-pregn-4-ene-3-one. (vi)
20-a-(t-Butyldimethlsilyloxymethyl)-4-fluoro-3-(trifluoromethylsulfonate)-5
-a-pregn-1,3-diene The title compound was prepared according to Example 4
(vii) by substituting 20-a-(t-butyldimethyl- 35
sllyloxymethyl)-4-fluoro-5-a-pregn-1-ene-3-one for
3-oxo4-fluoro-5-a-androst-1-ene-178-N,N-diisopropylcar- (vii)
3-Carbomethoxy-20-a-(t-bulyldlmethylsilyloxymethyl)-4-fluoro-5-a-pregn-1,3-
dine 40      The title compound  was prepared according to Example 4 (viii)
by substituting 20-a-(t-butyidimethyl-
silyoxymethyl)-4-fluoro-3-(triuoromethylsulfonate)-5-a-pregn-1,3diene   for
178-(N,N-diisopropylcar-
boxamide)-3-(trifluoromethylsulfonate)-4-fluoro-5-a-androst-1,3-diene.
(viii)
3-Carbomethxy-20-a-(t-butyldlmethyisllyloxymethyl)-4-fluoro-5-a-pregn-3-ene
The title compound was prepared according to Example 4 (ix) by substituting
3-carbomethoxy-20-a-(t-
butyldimethylsllyloxymethyl)-4-fluoro-5-a-pregn-1,3-dienen  for
3-carbomethoxy-4-fluoro-5-a-androst-1,3- diene-176
N,N-diispropylcarboxamide. (iX)
3-Carbomethoxy-20-a-(hydroxymethyl)-4-fluoro-5-a-pregn-3-ene To  a
solution of
3-carbomethoxy-20-a-(t-bulyldimethsilyloxymethyl)-4-fluoro-5-a-pregn-3-ene
(610 mg, 1.2 mmol) in THF 20 ml was added 2.4 mmol tetrabutylammonium
fluoride and the reaction mixture was stirred at [err] for 3.5 hours under
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- tats in hexane
yielded 200 mg (43%) of the desired
3-carbomethoxy-20-a-(hydroxymethyl)-4-fluoro-5-a-pregn- 3-ene, m.p.[err].
42    EP 0 289 327 B1 (x)
20-a-(Hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxyllc acid Ti title
compound(m.p. [err] from methanol: acetone) was prepared according to
Example 1 (vi) 



by substituting 3-carbomethoxy-20-a-(hydroymethyl)-4-fluoro-5-a-pregn-3-ene
for 20-a-(hydroxymethyl)-3- 5 EXAMPLE 6
20-a-(Hydroxymethyl)-A-nor-5-a-pregn-1-ene-2-carboxylic acid 10
20-a-(Hydroymethyl)-5-a-pregnane-3-one (8 g, 24.1 mmol) was suspended In
160 ml of 95% acetic acid, treated with thallic acetate sesqulhydrate (30.4
g, 74.5 mmol), and warmed to p[err]. After 3 hours the reaction 15  mixture
was cooled and poured Into ice water. The precipitate was filtered,
redissolved In ethyl acetate, washed with water and brine ; dried over
sodium sulfate and evaporated. The resulting oil was dissolved In methanol,
treated with aqueous  KOH (8 g in 50 ml water), warmed to [err] for 40
minutes and then cooled to room tem- perature and allowed to stir 18 hours.
The reaction mixture was then diluted with water and washed with ethyl
acetate. The aqueous solution was soldified with  concentrated hydrochloric
acid and washed several times with 20   ethyl acetate.The  organic layers
were combined, washed with water and brine ; dried over sodium sulfate and
evaporated.Recrystallization from methanol and acetone afforded 4.9 g(68%)
of 20-a-(hydroxymethyl)-A-nor- (II)20-a-(Hydroxymethyl)-2-a-carbomethoxy 25
20-a-(Hydromethy)-A-nor-5-a-pregnan-2-a-carboxylic acid (4.9 , 13.5 mmol)
was suspended In 200 ml diethylether and treated with approximately with
approximately 67 mmol of diazomethane in an ethereal solution and the
reaction mixture was stirred for 6 hours. The excess diazomethane and
etherwas removed in vacuo and recrystallization from methanol  afford 3.6 g
(72%) of 20-a-(hydroxymethyl)-2-a-carbomethoxy-A-nor-5-a-pregnane. 30 (iii)
2-a-Carbomethoxy-20-a-(t-butyldimethylsilyloxymethyl)-A-nor-5-a-pregnane
The title compound was prepared according to Example 1 (ii) by substituting
20-a-(hydroxymethyl)-2-a- carbomethoxy-A-nor-5-a-pregnane for
20-a-(hydroxymethyl)-pregn-4-ene-3-one. 35 (iv)
2-Carbomethoxy-20-a-(t-bulydimethylsilyloxymethyl)-A-nor-5-a-A-nor-5-a-preg
n-2-one 2-a-Carbomethoxy-20-a-(t-butyldlmethyloxymethyl)-A-nor-5-a-pregnane
(960 mg, 2 mmol) was dis- solved in 30 ml THF and cooled to [err], Lithium
Isopropylcyclohexylsmide (5 ml of a 0.72 M solution) was 40   added and the
solution was stirred for 30 minutes at   [err], warmed to room temperature
and stirred an additional 1 hour. The reaction mixture was again cooled to
[err]; a solution of phenylselenylbromide (960 ml, 4 mmol) in 6 ml THF was
added and stirred for 30 minutes. The reaction mixture was then warmed to
room temperature and stirred 1 hour; poured into cold saturated [err] and
washed with ethyl acetate. The organic layers were combined and washed with
cold 5% hydrochloric acid. 5% sodium bicarbonate solution, water and 45
brine. The ethyl acetate solution was then cooled to [err] and hydrogen
peroxide (1 ml of a 30% solution) was added. The reaction mixture was then
stirred at room temperature for 2 hours, diluted with water and washed with
saturasted [err], dilute odium sulfite and brine, dried over sodium sulfate
and evaporated. Purification by chromatography on silica gel eluting with
3% ethyl acetate in hexane followed by recrystalization from methanol
afforded  680 mg (72%) of a 5: 1 mixture of Isomers:
2-carbomethoxy-20-a-(t-butyidimethyl- 



50   silyloxymethyl)-A-nor-5-a-pregn-1-ene and the desired Isomer
2-carbomethoxy-20-a-(t-butyldlmethyl- silyloxmethyl)-A-nor-5-a-pregn-2-ene.
The isomers were separated to yield 100 mg of the desired title (v)
20-a-(Hydroxymethyl)-2-carbomethoxy-A-nor-5-a-pregn-2-ene 55 The  title
compound was prepared according to Example 1 (v) by substituting
2-carbomethoxy2)-a-(t-butyl- dimethyislyloxymethyl)-A-nor-5-a-pregn-2-ene
for 20-a-(t-butyldlmethylsilyloxymethyl)-3-carbomethoxy-5-a- pregn-3-ene.
43    EP 0 289 327 B1
20-a-(Hydroxymethyl)-A-nor-5-a-pregn-1-ene-2-carboxylic acid The title
compound (m.p. [err] from methanol) was prepared according to Example 1
(vi) by replacing 20-a-(hydroxymethyl)-2-carbomethoxy-A-nor-5-a-pregn-2-ene
for 20-a-(hydoxymethyl)-3-carbomethoxy-5- EXAMPLE 7
176-N,N-Diisopropylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid (1)
176-(N,N-Diisopropylcarboxamide)-3-(trifluoromethylsulfonate)-5-a-androst-1
,3-diene The  title compound was prepared according to Example 4 (vii) by
substituting 3-oxo-5-a-androst-1-ene- 178-N,Nilsopropylcarboxamide for
3-oxo-4-fluoro-5-a-androst-1-ene-178-N,N-diiopropylcarboxamide. (ii)
3-Carbomethoxy-5-a-endrost-1,3-diene-178-,N-diisopropylcarboxamide The
title compound (m.p. [err]) was prepared according to Example 1 (iv) by
substituting 178N,N- diisopropylcarboxamide)-5-a-androst-1,3-diene   for
20-a-(t-butyidimethyl- 20
silyloxymthyl)-3-(trifluoromethylsulfonate)-5-a-pregn-3-ene. (iii)
178-N,N-Dilsopylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid The
title compound (m.p. [err]) was prepared according to Example 2 (vIII) by
substituting 3-car- 26
bomethoxy-5-a-androst-1,3-diene-176-N,N-diisopropylcarboxamide for
3-carbomethoxy-5-a-androst-3-ene- 178-N,N-diisopropylcarboxamide. EXAMPLE 8
The title compound is prepared according to Example 1 (ii through vi) by
substituting 19-nor-testosterone for
20-a-(hydroxymethyl)-pregn-4-ene-3-one. 35  EXAMPLE 9 (I)
3-Carbomethoxy-5-a-pregn-3-one-(20R) -20-carboxylic acid 40 To a solution
of 20-a-(hydroxymethyl)-3-carbomethooxy-5-a-pregn-3-ene, prepared as in
Example 1, (374 mg. 1.0 mmol) In 25 ml acetone is added Jones reagent
dropwise until a red color persists. Isopropanol is then added to Quench
the excess oxidant.The solution is decanted from the gummy chromium salts,
concentrated, and partioned between dichloromathane  and water. The salts
are dissolved In water and extracted with 



45  dichloromethane. The combined organic layers are then washed with
brine, dried over sodium sulfate, and con- centrated to yield
3-carbomethoxy-5-a-pregn-3-ene-(20R)-20-carboxylic acid. The title compound
is prepared according to Example 1 (vi) by substituting
3-carbomethoxy-5-a-pregn-3- ene-(20R)-20-carboxylic acid  for
20-a-(hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene. EXAMPLE 10 55
N,N-Diisopropyl-5-a-pregn-ene-(20R)-20-carboxamide-3-carboxylic acid The
title compound was prepared according to Example 2 (vii-viii) by
substituting 3-carbomethoxy-5-a- pregn-3-ene-(20R)-20-carboxylic acid,
prepared as in Example 9, for 3-carbomethoxy-3-androstene-178-car- 44    EP
0 289 327 B1 boxylic acid. EXAMPLE 11 5
5-a-3-Ene-178-carboxldehyde-3-carboxylic acid (i)
3-Carbomethoxy-5-a-androst-3-ene-176-carboxychloride A solution of
3-carbomethoxy-3-androstene-178-carboxylic acid (462 mg, 1.0 mmol) is
suspended in 10 10   ml toluene and treated with 0.5 ml of oxalyl chloride
for 2 hours. The volatile materials are then removed at 1 mmHg leaving a
residue of 3-carbomethoxy-5-a-androst-3-ene-176-carboxylohloride
(II)3-Carbomethoxy-5-a-androst-3-ene-176-carboxaldehyde 15  A solution of
3-carbomethoxy-5-a-androst-3-ene-176-carboxylcloride (480 mg, 1.0 mmol) in
10 ml tet- rahydrofuran is treated with lithium tri-t-butpxyaluminum
hydride (254 mg, 1.0 mmol) at [err] for one hourto yield, after aqueous
workup,3-carbomethoxy-5-a-androst-3-ene-176-carboxaidehyde. (ill)
5-a-3-Androst-3-ene-176-carboxaldehyde-3-carboxylic acid 20 The title
compound is prepared according to Example 2 (vlll) by substituting
3-carbomethoxy-5-a-androst- 3-ene-176-carboxaldehyde for
3-carbmethoxy-3-androstene-176-N,N-diisopropylcarboxamide. EXAMPLE 12 25
5-a-Adrost-3-ene-178-(1-oxobutyl)-3-carboxylic   acid (I)
3-Carbomethoxy-178-(1-oxobutyl)-5-a-androst-3-ene 30      A solution of
3-carbomethoxy-5-a-androst-3-ene-176-carboxylchloride (460 mg, 1 mmol),
prepared as In Example 11, In 10 ml THF is treated with 1.0 mmol of
di-n-butyl copperlthium at -[err]. The reaction is quen- ched with aqueous
ammonium chloride. Extraction with dichloromethane followed by
concentration of the organicextracts and chromatography of the and
chrometography of the residue yields
3-carbomethoxy-178-(1-oxobutyl)-5-a-androst-3- ene. (ii)
5-a-Androst-3-ene-178-(1-oxobutyl)-3-carboxylic acid 



The title  compound is prepared according to Example 1 (vi) by substituting
3-carbomethoxy-178-(1-oxo- butyl)-5-a-androst-3-ene for
20-a-(hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene. 40 EXAMPLE 13
Androst-3,5-diens-178-ol-3-carboxylic acid 45      The title compound is
prepared according to Example 3 (iii through v) by substituting
commercially available testosterone  acetate for
androst-4-ene-3-one-178-N,N-diiopropyicarboxamide. EXAMPLE 14
Androst-3,5-diene-17-one-3-carboxylic acid The title compunnd is prepared
according to Example 9 (I) by substituting androst-3,5-dlene-178-ol-3-car-
boxylic acid (Example 13) for
20-a-(hydroxymethyl)-3-carbomethoxy-5-a-pregn-3-ene. 45    EP 0 289 327 B1
EXAMPLE 15 Ethyl pregn-3,5,17(20)-triene-3-carboxyl-21-oate 5      A
solution of sodium ethoxide (680 mg, 10 mmol) in 5 ml ethanol is added to a
mixture of androst-3,5-dlene- 17-one-3-carboxylic acid (942 mg. 3 mmol)
prepared as in Example 14, and methyl dlethylphosphonoacetate (2.12 g, 10
mmol) and the resulting mixture  hated at reflux for 4 hours. The mixture
is cooled, concentrated, diluted with dilute acatic acid end washed with
other. The combined ethereal extracts are washed with water and brine, and
concentrated to yield ethyl pregn-3,5,17(20)-triene-3-carboxy-21-oate.
EXAMPLE 16 Androst-3,5,16-triene-17-N,N-diisopropl-carboxamide-3-carboxylic
acid 15   (I)
Androst-3,5,16-triene-17-(trifluoromethylsulfonate)-3-carboxylic acid To a
solution of androst-3,5-diene-17-one-3-carboxylic acid (314 mg, 1 mmol),
prepared as in Example 14, in 10  ml methyle chloride is added
2,6-di-t-butyl-4-methylpyridine (272 mg, 1.5 mmol) and trif-
luoromethanesulfonic anhydride (0.3 ml, 1.6 mmol) and the solution is
stirred for 4 hours. The reaction mixture 20  is then diluted  with
methylene chloride. washed with 10% hydrochloric acid, brine, and
concentrated to yield crude
androst-3,5,16-triene-17-(trifluoromethylsulfonate)-3-carboxylic acid. (ii)
Androst-3,5,16-triene-17-N,N-diiopropylcarboxamide-3-carboxlic acid 25
A mixture of
androst-3,5,16-triene-17-(trifluoromethylsulfonate)-3-carboxylic acid (447
mg, 1 mmol), triethylamine (200 mg, 2 mmol), diisopropylamine (4 9, 40
mmol), and bis(triphenylphosphine) palladlum(II) ace- tate (22 mg, 0.03
mmol) In 4 ml DMF is stirred under an atmosphere of carbon monoxide for4
hours. The mixture is then diluted with 10% hydrochloric acid and
thoroughly washed with dlchloromethane. The dichiorom thane solution is
washed with brine, dried and concentrated, and the residue is
recrystallized (diethylether) to yield 30
androst-3,5,16-triene-17-N,N-diisopropylcarboxamide-3-carboxylic acid. 



EXAMPLE 17
2',3'-a-Tetranhydrofuran-2'-apiro-17-(3,5-androstadlene-3-carboxylic acid
35 The tile compound is prepared according to Example 3 (iii through v) by
substituting 2',3'-a-tetrahyd- rofuran-2'-apiro-17-(androst-4-ene-3-one)
for androst-4-ene-3-one-178-N,N-diisopropylcarboxamide. EXAMPLE18 40
3-Carbomethoxy-178-acetatamido-3,5-androtadione The title compound is
prepared according to Example 3 (iii-iv) by substituting
178-acetamido-4-androsten- 3-one for
androst-4-ene-3-one-178-N,N-diisopropylcarboxamide. EXAMPLE 19
Androst-3,5-diene-17-a-ol-3,176-dicarboxlic acid (i)
176-Cyano-17-a-acetoxndrost-4-ene-3-one 4-Androstan-3,17-dione(20g) is
dissolved by  gentle warming In acetone cyanohydrin (30 ml). The crystals
which  form after sexual minutes are flitered, washed with pentane, and
then dissolved in a mixture of pyridine (50 ml) and acetic anhydride (50
ml). After 48 hours the volatiles are removed under reduced pressure. The
55   residue is then  dissolved in ether and  washed successively with 5%
hydrochloric acid and aqueous sodium bicarbonate.The  organic solution is
dried and concentrated to afford a mixture of C-17 epimers of 17-cyano-
17-acetoxyandrost-4-ene-3-one. Chromatography affords 178-cya
no-17-a-acetoxyandrost-4-ene-3-one. 48    EP 0 289 327 B1 (II)
3-Carbomethoxy-178-cyano-17-a-aoetoxyandrost-3,5-diene The title compound
is [re[ared according to Example 3 (iii-iv) by substituting
17-cyano-17-acetoxyandrost- 4-ene-3-one for
androst-4-ene-3-one-178-N,N-diispropylcarboxamide.
(iii)Androst-3,5-diene-17-a-ol-3,178-discarboxylic acid A solution of
3-carbomethoxy-178-cyano-17-a-acetoxyandrost-3,5-diene in methanol is
cooled to [err]. Dry hydrochloric acid is bubbled into the solution and the
mixture allowed to stand at room temperature for 2 10  hours.Solvent is
then removed under reduced pressure. A mixture of 1: 1 THF-water is added
followed by excess sodium hydroxide and the mixture is stirred for 2 hours.
The reaction mixture then is acidified and ext- racted with
chloroform.Concentration of the organic solution affords
androst-3,5-diene-17-a-ol-3,178-dicar- boxyic acide which is recrystallized
from methanol. 15  EXAMPLE 20 5-a-Androst-3,8(14)-diene-178-ol-3-carboxlic
acid Anrdost-5,7-diene-38,178-diol A mixture of androst-5-ene-38,176-diol
diacetate (3.75 g 10 mmol), dibromantin (2.03 g, 7 mmol), and 



sodium bicarbonate(4.54 g, 54 mmol) In hexane (200 ml) Is heated under
reflux for 0.5 hours. The mixture is then  cooled and filtered and the
filtrate and the filtrate evaporated to dryness. The residue is dissolved
In 50 ml toluene and teated with lithium bromide (2 g) In 5 ml of acetone.
The mixture Is stirred at [err] for 2 hours and then treated 25  with 2 ml
triethylamine and 1.5 ml benzenethiol. After stirring at room temperature
for 1.5 hours, 100 ml ethyl aceta  is added and the organic solution is
washed with 1 N hydrochloric acid and water. The organic phase is dried and
concentrated.The residue is then  redissolved in 75 ml ethyl acetate,
cooled to [err] and treated with 2.6 g of m-chloroparbenzlc acid for 2
hours. The mixture is washed with 10% sodium bicarbonate solution and then
concentrated. The residue is dissolved in 100 ml toluene, treated with
triethylamine (3.6 ml), heated 30 at [err] for 24 hours,cooled and washed
with water. The organic solution was concentrated and chromatographed to
yield androst-5,7-diene-38,178-diol diacetate. The diacetate Is treated
with [err] In a 10: 1 methanol: water solution overnight to yield, after
extractive workup, androst-5,7-diene-38,178-diol. (ii)
Androst-4,7-diene-3,17-dione A solution of
androst-5,7-diene-38,178-diol(2.9 g, 10 mmol) in 150 ml toluene Is
azeotropically dried for one hour. Butanone(15 ml) is added followed by
aluminum isopropoxide (1.7 g, 8 mmol) and the mixture Is heated at reflux
for 2.5 hours. The solution is then concentrated to a volume of 25 ml,
diluted with trichloromethane and washed  with 5% hydrochloric sold,
aqueous sodium bicarbonate, and brine. Concen- tretion and choromatography
affords androst-4,7-diene-3,17-dione. (iii) 5-a-Androst-7-ene-3-one-178-ol
The title compound is prepared according to the procedure of Example 4 (1)
by substituting androst-4,7- 45   diene-3,17-dione for
3-oxo-178-(hydroxymethyl)-4-androstene.
(iv)5-a-Androst-8(14)-ene-3-one-178-ol A solution of
5-a-androst-7-ene-3-one-178-ol In ethyl acetate is hydrogenated at room
temperature and 1 50   atmosphere over 10% palladium on carbon  for 8
hours. Filtration to remove the catalyst and concentration affords
5-a-androst-8(14)-ene-3-ons-178-ol. (v)
5-a-Androst-1,8(14)-diene-3-one-178-ol 55       The  title compound  is
prepared according to Example 5 (ii) by substituting
5-a-androst-8(14)-ene-3-one- 178-ol for
20-a-(hydroxymethyl)-5-a-pregnan-3-one. 47    BP 0 289 327 B1 The title
compound is prepared according to  Example 5 (v through x) by substituting
5-a-androst-1,8(14)- diene-3-one-176-ol for
20-a-(hydroxymethyl)pregn-4-ene-3-one. 5 EXAMPLE 21
NN-Dilsoprpyl-androst-3,5.7-triene-178-carboxamide-3-carboxyic acid 10 (I)
Androst-4,6,diene-3-one-178-N,N-diisopropylcarboxamide 



Androst-4-ene-3-one-178-N,N-diisopropylcarboxamide(12 g, 30 mmol) and
chloranl(8.95 g, 36.4 mmol) in 700 ml t-butanol is heated at reflux for 3.5
hours then cooled and filtered. The filtrate Is concentrated and the
residue taken up in 700 ml trichloromethane and washed successively with 4
x 150 ml water, 3 x 150 ml 15  aqueous sodium  bicarbonate, 3 x 150 ml 5%
sodium hydroxide, 3 x 150 ml brine, dried over sodium sulfate and
concentrated  to yield
androst-4,6-diene-3-one-178-N,N-diisopropylcarboamide. (ii) N,N-Diisopropyl
androst-3,5,7-triene-178-carboxamide-3-carboxylic acid 20      The title
compound is prepared paccording to Example 3 (iii-v) bysubstituting
androst-4,6-diene-3-one-178- N,N-diisopropylcarboxamide for
androst-4-ene-3-one-178-N,N-diisopropylcarboxamide. EXAMPLE 22 25
A-Homo-5-a-4-ene-178-N,N-diisopropylcarboxamide-4-carboxlic acid (i)
A-Homo-5-a-androstan-4-one-178-N,N-diisopropylcarboxamide To  a [err]
solution of 3-oxo-5-a-androstane-178-N,N-diisopropylcarboxamide (15 g),
prepared as In so   Example 4, and KOH (28 g) in ether (500 ml) and
methanol (850 ml) is added 20 g of N-methylnitrosourea over 20 minute.
After 5 hours, 300 ml of 10% hydrochloric acid is added and the mixture is
filtered and concentrated to remove the organic solvents. The resulting
aqueous suspension is extracted with ether and the ethereal sol- ution is
dried and concentrated. Choromatography of the residue yields
A-homo-5-a-androstane-4-one-178-N,N- diisopropylcarboxamide. 35
(ii)A-Homo-5-a-4-ene-178-N,N-diisopropylcarboxamide-4-carboxylic acid
Utilizing the protocol of Example 3 (iii-v), substitution of androst
4-ene-3-one-178-N,N diisopropylcar- boxamide with
A-homo-5-a-androstane-4-one-178-N,N-diisopropylcarboxamide yields a mixture
of 3-ene, and 40  4-ene A-homo-4-carboxylic acids. Chromatography and
recrystallization yields pure A-homo-5-a-androst-4-
ene-178-N,N-diisopropylcarboxamide-4-carboxylic acid. EXAMPLE 23
N,N-Diisopropyl-4-chloro-androst-3,5-diene-178-carboxamide-3-carboxylic
acid (i) 3-Oxo-androstane-4-5-a-epoxide-178-N,N-diisopropylcarboxamide Th
title  compound is prepared according to Example 4 (v) by substituting
androst-4-ene-3-one-178-N,N- 50   diisopropylcarboxamide for
3-oxo-5-a-androst-1-ene-176-N,N-diisopropylcarboxamide. (ii)
3-Oxo-4-chloro-4-androstane-178-N,N-diisopropylcarboxamide A  stream of
hydrogen chloride gas is passed through a chloroform solution of
3-oxo-androstane-4,5- 55    epoxide-178-N,N-diisopropylcarboxamide for 2
minutes. The solution Is then washed with water, dried [err]  and
concentrated to yield
3-oxo-4-chloro-4-androstane-178-N,N-diisopropylcarboxamide. 48    EP 0 289
327 B1 (iii)
N,N-Diisopropyl-4-chloro-androst-3,5-diene-178-carboxamide-3-carboxylic
acid 



The title compound is prepared according to Example 3 (iii through v) by
substituting 3-oxo-4-chloro-4- androstane-178-N,N-diisopropylcarboxamide
for androst-4-ene-3-one-178-N,N-diisopropylcarboxamide. 5 EXAMPLE 24
N,N-Diisopropyl-4-methyl-5-a-androst-3-ene-178-carboxamide-3-carboxylic
acid A mixture of potassium-t-butoxide(5g)in 100 ml t-butanol is heated
toreflux. Asolution of 3-oxo-178-(hyd- roxymethyl)-4-androstane(10g) in
t-butanol is added followed by a solution of methyl Iodide (2.7 g) in
t-butanol. Heating is continued for 3 hours. The mixture is then cooled,
acidified, and extracted with dichloroethane. 15  The dichioromethane
solution is washed with brine, dried, and concentrated to yield
3-oxo-178-(hyd- roxymethyl)-4-methyl-4-androstane (ii)
N,N-Diisopropyl-4-methyl-5-a-androst-3-ene-178-carboxamde-3-carboxylic acid
20      The title compound is prepared according to Example 2 (iii through
vIII) by substituting 3-oxo-178-(hyd- roxymethyl)-4-methyl-4-androstane for
3-oxo-178-(hydroxymeth)-4-androstans. EXAMPLE 25 25
N,N-Diisopropyl-4-trifluoromethyl-androst-3,5-diene-178-carboxamide-3-carbo
xylic acid (i)
3-Oxo-4-trifluoromethyl-4-androstane-178-N,N-diisopropylcarboxamide A
solution of 3-oxo-4-androstane-178-N,N-diisopropylcarboxemide (1 g) in 10
ml of pyridine is cooled to 30   [err]. Trifluoromethyl iodide gas is
condensed in a dry ice-acetone bath and added to the sterold-pyridine
cooled solution. The resulting solution is photolyzed using a medium
pressure 450 watt mercury vapor lamp at room temperature   for 18 hours.
The reaction mixture is then diluted with ethyl acetate, washed with cold
dilute hydrochloric acid 5% sodium bisulfite, water, brine, dried over
anhydrous sodium sulfate, and concentrated to dryness. Purification on a
silica gel column eluting with 20% ethyl acetate in hexane yields
3-oxo-4-trif- 35  luoromethyl-4-androstane-178-N,N-diisopropylcarboxamide.
(ii)N,N-Diisopropyl-4-trifluoromethyl-androst-3,5-diene-178-carboxamide-3-c
arboxylic acid The title compound is prepared according to Example 3 (iii
through v) by substituting 3-oxo-4-trif- 40
luoromethyl-4-androstane-178-N,N-diisopropylcarboxamide for
androst-4-ene-3-one-178-N,N-diisopropylcar- EXAMPLE 26 45
N,N-Diisopropyl-6-trifluoromethyl-androst-3,5-diene-178-carboxamide-3-aneod
e-3-carboxylic acid
(i)3-Oxo-6-trifluoromethyl-4-androstane-178-N,N-disopropylcarboxamide
176-N,N-diisopropylcarboxamide-3-(trifluoromethylsulfonate)-androst-3,5-die
ne (1 g) is dissolved in 10 ml 50  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 diluted 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-6-trifuoromethyl-4-androsten- (ii)
N,N-Diisopropyl-6-trifluoromethyl-androst-3,5-diene-178-carboxamide-3-carbo
xylic acid The title compound is prepared according to Example 3 (iii
through v) by substituting 3-oxo-6-trif- 49  



EP 0 289 327 B1 luoromethyl-4-androstane-178-N,N-diisopropylcarboxamide for
androst-4-ene-3-one-178-N,N-diisopropylcar- boxamide. EXAMPLE 27
178-N,N-Diisopropylcarboxamide-6-fluoro-androst-3,5-diene-3-carboxylic acid
(i) 176-N,N-Diisopropylcarboxamide-5-a-androstane-3-spiro-2'-dioxolane 10
To a solution of 3-oxo-4-androstane-178-N,N-diisopropylcarboxamide (8 g) In
300 ml of benzene was added  30 ml of ethylene  glycol and
p-toluonesulfonic acid (240 mg). The resulting solution was refluxed under
argon with water collection using a Dean Stark trap for 30 hours. The
reaction mixture was then allowed to cool to room temperature and dluted
with ethyl acetate. The organic layer was washed with 5% sodium
bicarbonate, brine, dried over anhydrous magnesium sulfate, and evaporated
to dryness. The crude material was purified 15  on a silica gel column
using 20% ethyl acetate In hexane as the eluting solvent to afford 7 g of
178-N,N-diisop- ropylcarboxamide-5-a-androstane-3-epiro-2'-dopxplane (80%).
(ii)
176-N,N-Diisopropylcarboxmaide-5-a,6-a-epoxy-androstane-3-spiro-2'-dioxolan
e 20      To a solution of
178-N,N-diisopropylcarboxamide-5-a-androstene-3-epiro-2'-dioxolane (4.43 g,
10 mmol) In 100 ml of dry dichloromethane at [err] was added a solution of
m-chloroperbenzolc acid (2.8 g) in 40 ml of dichloromethane dropwise
through a   dropping funnel. After completion of addition of
m-chloroperbenzoic acid, the reaction mixture was allowed to warm to room
temperature and stirred for another 30 minutes. The reaction mixture was
then washed with 10% aqueous sodium sulfite solution fourtimes followed by
5% aqueous sodium 25  bicarbonate solution, brine, dried over anhydrous
magnesium sulfate, and concentrated to a syrup. Column chrornotography,
eluting with 30% ethyl acetate In hexane, yielded 2.76 g of
178-N,N-diisopropylcarboxamide-
5-a,6-a-epoxy-androstane-3-epiro-2'-dioxolane as a white  solid (61%).
(iii) 3-Oxo-6-fluoro-4-androstane-178-N,N-diisopropylcarboxamide 30
178-N,N-diisopropylcarboxamide
5-a,6-a-epoxy-androstane-3-spiro-2'-dioxolane (2.5 g) was diasolved In a
mixture of 50:50 (v/v) benzene and ether. To this solution was added
borontrifluorlde-etherate (2.5 ml) under argon. The reaction solution was
stirred at room temperature under argon for four hours and then quenched
with 5% equeous sodium carbonate. The organic layer was washed with water,
brine, dried over anhydrous 35  magnesium sulfate, and evaporated to
dryness under reduced pressure. The residue was then treated with 15 ml of
saturated hydrogen chloride in glacial acetic acid. The resulting solution
was stirred at room temperature under argon for 1.5 hours and then diluted
with ethyl acetate. The ethyl acetate solution was washed with 5% aqueous
sodium bicarbonate, water, brine, dried over anhydrous magnesium sulfate,
and evaporated to dry- ness . The  crude  material was purified on a silica
gel column eluting with 25% ethyl acetate in hexane to yield 40
3-oxo068-fluoro-4-androstane-178-N,N-diisopropylcarboxamide(675 mg, 30%)
and 3-oxo-5-a-fluoro4- androstene-178-N,N-diisopropylcarboxamide (900 mg,
40%). (iv)
178-N,N-Diisopropylcarboxamide-3-(trifluoromethylsulfonate)-B-fluoro-andros
t-3,5-diene 



45      To a  solution of the epimere of
3-oxo-6-fluoro-4-androstene-178-N,N-diisopropylcarboxamide (1.4 g) In 60 ml
of dry dicloromethane was added 2,6-di-t-butyl-4-methylpyridine (850 mg)
followed by trlfluoromethanesul- lonic anhydride (0.75 ml)under argon. The
resulting solution was stirred at room temperature under argon for 3 hours.
The solvent was then removed under reduced pressure. The residue was
redissolved in ethyl acetate which is true was wshed with cold dilute
hydrochloric acid, water , brine, dried over anhydrous magnesium 50
sulfate and evapourated to an oil.Column choromatography (silica gel, 10%
ethyl acetate In hexane) yielded 178-
N,N-diisopropylcarboxamide-3-(trifluoromethylsulfnate)-6-fluoro-androst-3,5
.diene and 178-N,N-dllsopropyl-
carboxamide-3-(trifluoromethylsulfonate)-6-fluoro-androst-2,4-diene. (v)
Ethyl
178-N,N-diisopropylcarboxamide-6-fluoro-androst-3,5-diene-3-carboxylate A
mixture of
178-N,N-diisopropylcarboxamide-3-(trifluoromethylfonate)-6-fluoro-androst-3
,5-diene (250 mg), triethylamine(0.12 ml). ethanol (1.5 ml),
N,N-dimethylformamide (2 ml) and bis (triphenylphosphine) pal- ladium (H)
acetate (25 mg) was purged with carbon monoxide for 10 minutes. The
reaction mixture was stirred 50    EP 0 289 327 B1 under one atmosphere of
carbon monoxide at room temperature overnight and then diluted with ethyl
acetate. The ethyl acetate solution was then washed with cold dilute
hydrochloric acid, water, brine, dried over anhydr- ous magnesium  sulfate,
and concentrated to dyness. Silica gel column chromatography eluting with
10% ethyl acetate in hexane  yielded 106 mg of ethyl
178-N,N-diisopropylcarboxamide-6-fluoro-androst-3,5-diene-3-car- 5
boxylate(55%) (vi)
178-N,N-Diisopropylcarboxamide-6-fluoro-androst-3,5-diene-3-carboxylic Acid
The title  compound was prepared according to Example 2 (viii) by
substituting ethyl 178-N,N-diisopropyl- 10
carboxamide-6-fluoro-androst-3,5-diene-3-carboxlate for
3-carbomethoxy-3-androstene-178-N,N-diisop- ropylcarboxamide.The product
had a melting point of [err] (recrystallized from acetonitrile). EXAMPLE 25
15  N-t-Butyl Androst-3,5-diene-178-carboxamide-3-Carboxylic Acid The title
compound was prepared according to Example 3 (ii) by using tert-butylanine
in place of diisop- 20  ropylamine. (ii)
178-(N-t-butylcarboxamide)-3-(trifluoromethyl sulfonate)-androst-3,5-diene
The title  compound was prepared in 45% yield according to Example 3 (iii)
by using androst-4-ene-3-one- 25  178-N-t-butylcarboxamide in place of
androst-4-ene-3-one-178-N,N-diisopropyl carboxamide. (iii)
3-Carbomethoxyandrost-3,5-diene-178-N-t-butylcarboxamide The title compound
was prepared according to Example 3 (iv) by using
178-(N-t-butylcarboxamide)-3-(trif- 30
luoromethylsulfonate)=androst-3,5-diene in place of
17p-(N,N-diisopropylcarboxamide)-3-(trifluormethylsulfo-
nate)-androst-3,5-diene. (iv) N-t-Butyl
Androst-3,5-diene-176-carboxamide-3-carboxylic Acid 



35      The title compound  was prepared according to Example 3 (v) by
using 3-carbomethoxyandrost-3,5-diene- 178-N-t-butylcarboxamide in place of
3-carbomethoxyandrost-3,5-diene-178-N,N-diisopropylcarboxamide. The title
compound was recrystallized from acetonitrile, m.p. [err]. EXAMPLE 28A
N-t-Butyl Androst-3,5-diene-178-carboxamide-3-carboxylic Acid (I) N-t-Butyl
Androst-3,5-diene-3-bromo.178-carboxamide 41      To an ice cooled
solution of 3-oxo-androst-4-ene-17-carboxylic acid (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 was warned to room
temperature until gas evolution ceased. Excess oxalyl  bromide was
wvaporated at room  temperature and the residual androst-3,5-diene-3-bromo-
178-acid bromide in toluene  solution  was  ice cooled. T-butyl amine (40
mL) In toluene (70 mL) was slowly added 50   and the mixture was stirred 19
hours. The reaction  mixture was diluted with water (200 mL) and toluene
(100 mL). The organic soluble material was seperated and washed with water
(2 x 250 mL), dried over magnesium sulfate, and evaporated. The oil- /solid
residue was flash chromotographed  using silica gel, flash grade, eluting
with 5 :1 hexane: ethyl acetate to give 5.5g of white solid , mp
[err](40.3%). (ii) N-t-Butyl Androst-3,5-diene 178-carboxamide-3-carboxylic
Acid N-Butyl lithiura(2.5M In hexane, 90 mL 225 mmol) was added over 20
minutes to a solution of androst- 51    EP 0 289 327 B1
3,5-diene-3-bromo-176-N-t-butylcarboxamide(25 9, 57.7 mmol) in dry
tetrahydrofuran (550 mL) cooled to -64 C. After 2.5 hours the raction
mixture was quencherd with dry [err] for hour, diluted with toluene (500
mL), 10% hydrochloride   acid solution(100 ml) and water (50O mL). The
organic soluble extract was separated, washed with water (2 x 300 mL) dried
over magnesium sulfate and evaporated. The crude off-white solid was
recrys- 5    tailized from ethyl acatate to give 3.5 g of white solid, mp
[err] EXAMPLE N-t-Butyl
Androst-3,5-diene-3-bromo-178-carboxamide-3-carboxylic Acid 10 (I) Methyl
Androst-3,5.diene-3-bromo-178-carboxylate Methyl
androst-4-ene-178-carboxylate (100 , 316 (mmol) was dissolved In glacial
acetic acid (500 mL), and phosphorous tribromide(119 g, 80 ml, 440 mmol)
was added over 15 minutes. After stirring at room tem- 15  perature for 2
hours, the yellow precipitate that formed was filtered, washed with
methanol (400 mL), and dried In vacuo to give 97.6 g(81.4%) of white solid,
mp   [err] (II) Androst-3,5-diene-3-bromo-178-carboxaylic Acid 20      A
solution of patassium hydroxide(50g, 890 mmol) in 9 :1 methanol water (500
mL) was added to a slurry 



of methyl androst-3,5-diene-bromo-176-carboxylate. After refluxing 41
hours, the resultant yellow solution was cooled and brought to pl-14 using
10% hydrochloric acid solution. The white solid that formed was filtered
and washed with water. After drying in vacuo at [err] 49 g (100%) of
product, mp [err] was obtained. 25  (iii) N-tButyl
Androst-3,5-diene-3-bromo-l78-carboxamide Oxalyl chloride (17 mL, 190 mmol)
was added to a cooled mixture of androst-3,5-diene-3-bromo-178-car- boxylic
acid(30 g, 79 mmol) in dry toluene (300 mL) over 14 minutes. The reaction
mixture was stirred at room temperature until gas evolution  ceased(about
1.5 hours). 30     Excess oxalyl chloride was removed by concentration in
vacuo at room temperature. The reaction mixture was ice cooled  and
t-butylamine(102 mL 954 mmol) was added over 10 minutes. The reaction
mixture was stirred at room temperature for 1.5 hours. The mixture was
diluted with water (300 mL) and toluene (50 mL). The organic layerwas
separated, washed with water(2 x 300 mL). died over magnesium  sulfate and
evaporated. The resultant pale yellow solid  was 35    stirried first
methanol: water (7.3,200 mL) then acetonrile water (39 11,300 mL). After
filtration and drying in vacuo. 33.2 (77.5%) of white solid product was
obtained. (iv) N-t-Butyl Androst-3,5.dlene-178-crboxamide-3-carboxylic Acid
40      N-Butyl lithium(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-butylcaroxamide
(25g 57.7 mmol) in dry tetrahydrofuran (650 mL) cooled to [err]. After 2.5
hours the reaction  mixture wad  quenched with dry CO2 for one hour,
diluted with toluene (500 mL), 10% hydrochloric acid solution (100 mL), and
water (500 mL). The organic soluble extract was separated, washed with
water (2 x 300 mL)dried  over magnesium sulfate end evaporated. The crude
off-white solid was 45  recrystallized from ethyl acetate to give 3.5 g of
white solid, mp [err] EAXMPLE 28C
N,N-Diisopropyl-androst-3,5-diene-178-carboxamide-3-carboxylic Acid The
title compound  was prepared by substituting diisopropylamine for
t-butylamine In the process of
Androst-3,5-diene-3-methoxycarbonyl-178-t-butylcarboxamide A mixture of
N-t-butyl androst-3,5-diene-3-bromo-178-carboxamide (42 mg), prepared as in
Example 28B, 52    EP 0 289 327 B1 patiaduim(II) acetate(20 mg),
triphenylphosphine (40 mg), methanol (5 mL), dimethyl formamide (5 mL), and
triethylamine(3 mL) wad heated t [err] under a carbon monoxide atmosphere
until the starting material disappeared. The title  compound was isolated
by flash chromatography on silica gel with 6: 1 hexane ethyl 5
Androst-3,5-diene-3-Methoxycarbonyl-178-N,N-diisopopylcarboxamide 10
The title compound is prepared according to Example 28D, substituting
NN-dilsopropylamine for N-t-bu- tylamine. 



N,N-Diisopropyl 5-a-Androst-2-ene-178-carboxamide-3-carboxylic Acid
(i)178-(N,N-Dilsopropylcarboxamide)-3-(trifluoromethylsulfonate)-5a-androst
-2-ene The title compound was prepared according to Example 4 (vii) by
using 3-oxo-5a-androstane-178-N,N,- 20  dilsopropylarboxamide in place of
3-oxo-4-fluoro-5a-androst-1-ene-78-N,N-dilsopropylcarboxmide. (ii)
3-Carbomethoxy-5a-Androst-2-ene-178-N,N-diisopropylcarboxamide The title
compound  was prepared  according to Example 3 (iv) by using
178-(N,N-dilsopropylcarboxamide)- 25
3-(trifluoromethylsulfonate)-5a-androst-2-ene n place  of
178-(N,N-dilsopropylcarboxamide)-3-(trifluoromethyl- sulfonate)
androst-3,5-diene. (iii) N,N-Dilsopropyl 5a-Androst-2-ene
178-carboxamide-3-carboxylic Acid 30       The title compound was prepared
accordinghe  to Example 3 (v) by using 3-carbomethoxy-5a-androst-2-ene-
178-N,N-dilsopropylcarboxamide in place of
3-carbomethoxyandrost-3,5-diene-178-N,N-disopropylcar- boxamide.The title;
compound was recrystallized  from acetonitrile; m.p. [err]. EXAMPLE 30 35
N,N-Dilsopropyl Androst-2,4-diene-178-carboxamide-3-carboxylic Acid (i)
176-(N,N-Dilsopropylcarborboxamide)-3-trifluoromethylsulfonate)
androst-2,4-diene 40       The title compound was prepared  according to
Example 4 (vii) by using 3-oxoandrost-4-ene-178-N,N- dilsopropylcarboxamide
in place of
3-oxo-4-fluoro-5-a-androst-1-ene-178-N,N-dilsopropylcarboxamide. The title
compound  was recrystallized from methanol  m.p. [err]. (ii)
3-Carbomethoxydrost-2,4-diene-178-N,N-dilsopropylcarboxamide The title
compound was prepared according to Example 3 (iv) by using
178-(N,N-dilsopropylcarboxamide)- 3-(trifluoromethylsulfonate)
androst-2,4-diene in place of
178-(N,N-dilsopropylcrboxamide)-3-(trifluoromethyl-
sulfonate)-androst-3,5-diene.The title compound  had a melting point of
[err] after trituration with methanol. 50   (iii) N,N-Dilsoproyl
Androst-2,4-diene-178-carboxamide-3-carboxylic Acid The title compound was
prepared according to Example 3 (v) by using
3-carbomethoxy-androst-2,4-diene- 176,N,N-dilsopylcarboxamide in place of
3-carbomethoxy androst-3,6-diene-178-N,N-dilsopropylcar- boxamide. The
title  compound was recrystallized from methanol-acetone ; m.p. [err]. 53
EP 0 289 327 B1 EXAMPLE 31 N,N-Dilsopropyl
5-a-androstane-178-carboxamide-3B-carboxyic Acid 5   (i)
3B-Carboxamethoxy-5a-androstane-178-N,N-dilsopropylcarboxamide
3-Carboxmethoxy-5-a-androst-2-ene-178-N,N-dilsopropylcarboxaamide (87 mg,
0.19 mmol) (Example 29, (ii)) In 15 ml of a 10: 1 solution of ethyl acetate
and acetic acid was hydrogenated at [err] and I atm over 20 mg  10% Pd on
cardon. The solution was  filtered  to remove the catalyst and concentrated
to yield 77 mg (88%) 



10   of the title compound. (ii) N,N-Dilsopropyl
5-a-Androstane-176-carboxamide-3B-carboxylic Acid The tite  compound was
prepared according  to Example 3 (v) by using
3B-carbomethoxy-5-a-androstane- 45  17B-N,N-dilsopropylcarboxemide in place
o  3-carbomethoxyandrost-3,5-diene-17B-N,N-dilsopropylcar- boxamide. The
title compound was recrystallized  from aoetonitrie; m.p. [err] EXAMPLE 32
20   N,N-Dilsopropyl Estr-3,5(10)-diene-17B-carboxamide-3-carboxylic Acid
(i) 3-Methoxy-estr-1,3,5(10),16-tetraene-17-NN-diisopropylcarboxamide The
title compound was prpared accoring to the two steps of Example 3 (iii, iv)
by using methyl estrone 25  In place of
androst-4-ene-3-one-178-N,N-dilsopropylcarboxamide and dlisopropylamine in
place of methanol. (ii)
3-Methoxy0estr-1,3,5(10)-triene178-N,N-dilsoproplcarboxamide
3-Methoxy0estr-1,3,5(10),16-tetraene-17-N,N-dilsopropylcarboxamide (4.45 g,
11.3 mmol) in 100 ml of a 30  3 :1 solution of ethyl acetate  and ethanol
was hydrogenated at [err] and 1 atm. over [err] (350 mg) for 6 hours. The
solution was filtered to remove  the catalyst and concentrated to afford
4.36 g (98%) of the title compound. (iii)
3-Oxo-estr.5(10)-ene-17B-N,N-dilsopropylcarboxamide 35      To a solution
of  3-methoxyestr-1,3,5(10)-triene-17B-N,N-dilsopropylcarboxamide (1.49,3.5
mmol) in liquid ammonia (25 ml), THF (10 ml), and t-butanol (10 ml) at[err]
was added 0.5 g of lithium wire. The solution was stirred for 5 hours and
then methanol (10 ml) was slowly added. The ammonia was allowed to
evaporate and the residue was then partitioned between water and
chloroform. The organic phase was concentrated to a white solid which was
suspended in a mathanol-water mixture and then treated with 1.4 g oxalic
acid for 1.5 40  hours. The reaction mixture was then diluted with water
and extracted with ethyl acetate. The organic phase was concentrated and
the residue chrometographed (silica, 1: 9 ethyl acetate-hexane) to yield OA
g of the title compound. (iv) N,N-Dilsopropyl
Estr-3,5(10)-diene-178-carboxamide-3-carboxylic Acid The title compound was
prepared according to Example 29. (i-iii), by using
3-oxoestr-5(10)-ene-178-N,N- dilsopropylcarboxamide for
3-oxo-5-a-androstane-178-N,N-dilsopropylcarboxamide. The title compound was
recrystallized from acetonitrile; m.p.[err]. 50  EXAMPLE 33 N,N-Dilsopropyl
Estr-3,5-diene017B-carboxamide-3-carboxylic Acid 45
3-Oxoestr-5(10)-ene-178-N,N-dilsopropylcarboxamide(Example 29, (iii)) was
dissolved in methanol and 10% aqueous HCI (2: 1) and heated at [err] for 1
hour, cooled, and thoroughly extracted with chloroform. The organic
extracts were concentrated to yield the title compound as a white solid. 54
EP 0289 327 B1 



(ii) N,N-Dilsopropyl Estr-3,5-diene-17B-carboxamide-3-carboxylic Acid The
title compound was prepared  according to  Example 3 (iii-v) by using
3-oxo-estr-4-ene-178-N,N-diisop- ropylcarboxamine In place of
androst-4-ene-3-one-17B-N,N-dilsopropylcarboxamide. The title compound had
5   a melting point of  [err]. EXAMPLE 34
17B-(N,N-Diisoproylcarboxamide)-Androst-3,5.11-triene-17B-carboxylic Acid
10 (i) Androst4-ene-3-one-11-ol-17B-carboxylic Acid Cortlcosterone Is
dissolved in methanol and treated with an aqueous solution of periodic acid
at room tem- perature  for  hours. The soluion is then dlluted  with water
to induce precipitation of androst-4-ene-3-one- 15   11-ol-176-carboxylic
acid which is collected by filtration. (ii) Androst-4-ene-3,1
1-dione-17B-carboxylic Acid To a solution of
androst-4-ene-3-one-11-ol,17B-carboxylic acid in acetone Is added Jones
Reagent drop- 20   wle until a red colour persists.Isopropanol is then
added to quench the excess oxidant. The solution is decanted and the
residual chrornium salts are thoroughly washed with acetone. The combined
organic solutions are then filtered through magnesium sulfate and
concentrated to yield androst-4-ene-3,11-dione-17-carboxylic acid. (ill)
Androst-4-ene-3,11-diene-17B-(N,N-dilsopropyl-carboxamide) 25 The title
compound is prepared according to Example 3 (ii) by substituting
androst-4-ene-3,1 1-dione-17B- carboxylc acid for
androst-4-ene-3-one-17B-carboxylic acid. (iv)
17B-(N,N-Dilsopropylcarboxamide)-3-(trifluoromethylsulfonate)-11-oxo-andros
t-3,5 diene. The title compound is prepared according to Example 3 (iii) by
substituting androst-4-ene-3,1 1-dione-17B- (NN-diisopropylcarboxamide) for
and androst-4-ene-17B-(N,N-dilsopropylcarboxamide). (v)
3-Carbomsthoxy-11-oxo-androst-3,5-diene-17B-(N,N-dilsopropyloarboxamide).
The title compound is prepared according to Example 3 (iv) by substituting
17B-(NN-dilsopropylcar-
boxamide)-3-(trifluoromethsulfonate)-11-oxo-androst-3,5-diene for
17B-(N,N-dilsopropylcarboxamide)-3-
(trifluoromehylsulfonate)-androst-3,5-diene. 40  (v)
3-Carbomethoxy-11-(trifluoromethylsulfonate)-androst-3,5,11-triene-17B-(N,N
-dilsopropylcarboxamide). The title compound is prepared according to
Example 4 (vi) by substituting 3-carbomethoxy-1 1-oxo-an-
drost-3,5-diene-17B-(N,N-dilsopropylcarboxamide) for
3-oxo-4-fluoro-5a-androst-1-ene-17B-(N,N-dilsopropyl- (vii)
3-Carbonmethoxy-androst-3,5,11-triene-17B-(N,N-dilsopropylcarboxamide). The
title  compound  is prepared according to the  procedure of Cacchi (Tst.
Lett. 25 (42)4821-4824(1984)) by substituting
3-carboxamide-11-(trifluoromethoxylsulfonate)-androst-3,5,11-triene-17B-(N,
N-dilsopropylcar- 50   boxamide) for
178-acetoxyandrost-3,5-diene-3-yl-triflate. (vii)
17B-(N,N-Dilsopropylcarboxamide)-androst-3,5,11-triene-3-carboxylic Acid.
The title   compound is prepared  according Example 3 (v) by substituting
3-carbomethoxy-androst-3,5,11- 55   triene-17B-(N,N-dilsopropylcarboxamide)
for 3-carbomethoxy-androst-3,diene-17B-(N,N-dilsopropylcar- 55 



EP 0 289 327 B1 EXAMPLE35
17B-(N-t-Butylcarboxamide)-androst-3,5,11-triene-3-carboxylic Acid 5
The process of Example 34 wherein N-t-butyl amine is used in place of
dilsopropylamine yields 17B-(N-t-
Bytylcarboxamide)-androst-3,5,11-triene-3-carboxylic Acid. EXAMPLE 36 10
178-(N,N-dilsopropylcarboxamide)-androst-3,5,-diene-3-thiocarboxylic Acid A
solutionof 17-(N,N-dilsopropylcarboxamide)-androst-3,5-diene-3-carboxylic
acid (1 mmol) Is suspen- ded in 10 mL toluene and treatd with 0.5 mL of
oxalyl chloride for two hours. The resulting solution Is then slowly added
to a solution of THF and hydrogen sulfide through which hydrogen sulfide is
bubbled. The mixture 15  is then dilluted with ethyl acetate, washed with
water, dried and concentrated the residue is recrystallized from
acetonitrile to yield the  title compound, EXAMPLE 37 20
17B-(N-t-Butylcarboxamide)-andost-3,5-diene-3-thocarboxylic Acid The
process of Example 36 wherein
17B-(N,N-dilsopropylcarboxamide)-androst-3,diene-3-carboxylic acid is
replaced by 17B-(N-t-Butylcarboxamide)-androst-3,5-diene-3-carboxylic  acid
yields 17B-(N-t-Butylcar- boxamide)-androst-3,5-diene-3-thlocarboxylic
Acid. 25 EXAMPLE 38-47 The following compound are prepared by substituting
dilsopropylamine for t-butylamine using the proced- ures of examples 2, 3,
4, 7, 27, 29, 30, 31, 32, and 33, respectively: 17 N0-quk-$i
ndrvkq~w17o)vtyrbgnlfeand~ga-on-3-carbxyi ai
17B-(N-t-Butylcarboxamide)-6-fluoro-androst-3,5-diene-3-carboxylic acid;
176-N-t-Butylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid; 35
N-t-Butyl-5-a-androst-2-ene-17B-carboxamide-3-carboxylic acid;
N-t-Butyl-androst-2,4-diene-176-carboxamide-3-carboxylic Acid
N-t-Butyl-5-a-androstane-17B-carboxamide-3-carboxylic Acid;
N-t-Butyl-estr-3,5(10)-diene-176-carboxamide-3-carboxylic Acid and
N-t-Butyl-estr-3,5-diene-176-carboxamide-3-carboxylic acid. 40 EXAMOLE 48
An oral dosage form for  administering Formula (la) compounds is produced
by screening, mixing, and filling into hard gelatin  capsules the
ingredients  in the proportions shown in Table V, below. Table V
Ingredients                                                      Amounts 



20-a-(Hydroxymethyl)-5-a-pregn-3-
50 mg ene-3-carboxylic acid 55    magnesium stearate           5 mg lactose
75 mg    EP 0 289 327 B1 EXAMPLE 49 The sucross calcium sulfate dihydrate
and Formula (la) compound shown in Table VI below, are mixed and granulated
in the prportions shown with a 10% gelatin solution. The wet granules are
screened, dried, 5   mixed with the starch, talc  and stearic acid screend
and compressed Into a tablet. Tab1e VI 10 Ingredients
Amounts N,N-Diisopropyl-5-a-androst-3-ene-
100 mg 15          17B-carboxamide-3-carboxylic acid calcium  sulfate
dihydrate                                              150 mg sucross
20 mg 20 starch
10 mg 5 mg 25    Stearic acid
3 mg EXAMPLE 50 20-a-(Hydroxymethyl)-4-fluoro-5-pregn-3-ene-3-carboxylic
acid, 75 mg, is dispursed in 25 ml of normal 30  saline to prepare an
injectable preparation. While the preferred embodiments of the Invention
are illustrated by the above, it is to be understood that the invention is
not limited to the precise instructions herein disclosed and thatthe right
to all modifications com- ing within the scope of the following claims is
reserved. 35 Claims Claims for the following Contracting States :  AT, BE,
CH, DE, FR, GB, IT, LI, LU, NL, SE 40      1, A compound   represented by
the formula (I): [err] IR which: 55   the  A ring has up to 2 double bonds;
the B, C, and D rings have optlonal double bonds where Indicated by the
broken lines, provided that the C ring does not have a [err] double bond
when the B ring has a [err] double bond; 



M is O r S; 57    BP 0 289 327 B1 EXAMPLE 49 The sucrose calcium sulfate
dihydrate and Formula (Ia) compound shown in Table VI below, are mixed and
granulated in the proportions shown with a 10% gelatin solution. The wet
granules are screened, dried, 5   mixed with the starch , talc and  stearic
acid, and screened and compressed into a tablet Table VI Ingredients
Amounts N,N.Diisopropy1-5-a-androst-3-ene-
100 mg 15          17B-carboxamide-3-carboxylic   acid calcium sulfate
dihydrate                                             150 mg sucrose
20 mg 20 starch
10 mg talc
5 mg 25    stearic acid
3 mg EXAMPLE 50 20-a-(Hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic
cid, 75 mg, is dispursed in 26 ml of normal so  saline  to prepare an
injectable preparation. While the preferred embodiments of the Invention
are illustrated by the above, it is to be understood that the invention is
not limited to the precise instructons herein disclosed and that the right
to all modifications com- ing within the  scope of the following claims is
reserved . Claims Claims for the following Contracting States : AT, BE, CH,
DE, FR, BB, IT, LI, LU, NL, SE 40 1, A compopund represented  by  the
formula (1): [err] In which: 55    the A ring his up to 2 double bonds; the
B, C, and D rlngs have optional double bonds where indicated by the broken
lines, provided that the C ring does  not  have a [err]  double bond when
the B ring has a [err] double bond; M is O r S; 57   



EP 0 289 327 B1 Z is [err] and n is 0-2; X iS H, F, Br.I.  [err]alkyl; Y is
H, [err], F, or [err], provided that Y is H when there is no [err] double
bond; [err] is H or [err] a;kyl ; 5   [err] is absent or present as H  or
[err] provided  [err] is absent when the carbon to which it Is attached is
double bonded; [err] is absent  when there is a [err] double bond, or
present as an alpha hydrogen; and [err] is (1) a-hydrogen a-hydroxyl. or
a-actoxy and/or 10        (a) [err] where W is a bond or [err] alkylene,
and [err] is (i) hydrogen, (ii) hydroxyl, (iii) [err]  alkyl 20
(iv) hydroxy [err] alkyl, (vi) [err] where [err] are each independently
selected from hydrogen, [err] alkyl, [err] cyc- loaikyl, phonyl ; or [err]
taken together with the nitrogen to which they are attached represent a 5-6
membered saturated ring comprising up to one other heteroatom selected from
oxygen and 25           nitrogen, or (vii) [err]  hydrogen, alkali metal,
[err] alkyl, benzyi, or (b) [err] where Alk is [err] alkylene and [err] Is
(i) phenyl [err] alkylcarbonyl, (ii) [err] cyclcalkylcarbonyl, so
(iii) benzoyl, (iv) [err] a;koxycarbonyl, (v) aming, or  [err]  alkyl
substituted aminocarbonyl, (vi) hydrogen, or 35     (2) [err] where W Is a
bond [err] alkylene and [err] have the same mean- ing as above and [err]
also is hydrogen or [err] alkylcarbonyl; 40 where the dashed  bond replaces
the 17-a-hyorogen, 45     (4) a-hydrogen and [err]where [err]   alkyl or
[err] where [err] have the same meaning (5) a-hydrogen and B-cyano. (6)
a-hydrogen and B-tetrazolyl, or 50         or a phamacautically acceptable
salt thereof; except compounds in which: 



The A ring  has a [err]double bond and the B ring has a [err] double bond,
[err] Is keto; The  A ring has  [err] double  bond and the B ring has a
[err] double bond, and the D ring has a [err]  double bond. [err] and [err]
is [err];and The B ring has a [err] double bond, [err]. 2. The compound of
Claim 1 that is N-t-butyl-androst-3,5-diene-17B-carboxamide-3-carboxylic
acid or N,N- diisopropyl-androst-3,5-diene-178-carboxamide-3-carboxylic
acid. 3. The compound of  Claim 1 that is 58    EP 0 289 327 B1
20-a-(hydroxymethyl)-5-a-pregn-3-ene-3-carboxylic acid,
N,N-diisopropyl-5-a-androst-3-ene-17B-carboxamide-3-carboxylic acid,
17B-(N,N-diisopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
add,
17B-(N,N-diisopropylcarboxamide)-4-fluoro-androst-3,5-diene-3-carboxylic
acid, 5   20-a-(hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic acid.
3-carbomethoxy-N,N-dilsopropyl-androst-3,5-diene-17B-carboxamide,
17B-N,N-diisopropylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid,
N,N-Dilsoproyl 5-a-androst-2-ene-176-carboxboxamide-3-carboxylic acid,
N,N-dilsopropyl androst-2,4-diene-17B-carboxamide-3-carboxylic acid, 10
N,N-dilsopropyl 5-a-androstane-17B-carboxamide-36-carboxylic acid,
N,N-diisopropyl estr-3,5(10)-diene-176-carboxamide
estr-3,5(10)-diene-17B-carboxamide-3-carboxylic acid, N,N-diisopropyl
estr-3,5-diene-176-carboxamide-3-carboxylic acid,
176-(N-t-butylcarboxaide)-androst-3,5,11-triene-3-carboxylic acid,
17B-(N-t-butylcarboxamide)-androst-3,5-diene-3-thiocarboxylic acid, 15
N-t-Btyl-5-a-androst-3-ene-17B-carboxamide-3-carboxylic acid,
176-(N-t-Butylcarboxamide)-6-fluoro-5-a-androst-3-ene-3-carboxyllc acid,
17B-(N-t-Butylcarboamide)-6-fluoro-androst-3-diene-3-carboxylic acid,
3-Carbomethoxy-N-t-buty;-androst-3,5-diene-17B-carboxamide, 20
17B-N-t-Butylcarbocxamide-5-a-androst-1,3-diene-3-carboxylic acid,
N-t-Butyl-androst-2,4-diene-176-carboxamide-3-carboxylic acid,
N-t-Butyl-estr-3,5(10)-diene-17B-carboxamide-3-carboxylic acid, or 25
N-t-Butyl-estr-3,5-diene-178-carboxamide-3-carboxylic acid. 4. A compound
represented  by the formula (III): [err] in which the B ring has an
optional doubts bond where indicated by the broken line; 



[err] are each H or [err] alkyl: 40  [err]  in which [err] is H or [err]
alkyl ; or [err] in which [err] independently are H or [err] alkyl, and M
is 0 or S. 5. A compound  of   formula (11) [err] in which: 55   The A ring
has up to 2 double bonds; The B and C ring have optonal double bonds where
indicated by the broken line; M is O r S; X is H, or halo, and 59    EP 0
289 327 B1 [err] is H or [err]alkyl; [err] Is H or [err] alkyl; [err] is
absent when there is a [err] double bond, or present as an alpha hydrogen,
and [err] is (a) [err] wherein [err] is H or [err] alkyl, or 5      (b)
[err] wherein [err]  independently are H or [err] alkyl. 6. A
pharmaceutical composition comprising a suitable pharmaceutical carrier and
a compound of the for- mula (la); 10
R3 [err] 20 in which: The A ring 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 have a [err] double bond when the B ring
has a [err] double bond; 25   M is O or S; Z is [err] and n is 0-2; X is H,
CI, F, Br, I, [err] or [err]alkyl; Y is H, [err], F, or [err], provided
that Y is H when there is no [err] double bond; [err] Is [err] alkyl; 30
[err] is absent or present as H or [err] provided [err] is absent when the
carbon to which it is attached is double bonded; [err] is absent whn there
is a  [err] double bond, or present as an alpha hydrogen; and [err] is 



(1) a-hydrogen, a-hydroxyl, or a-acetoxy and/or (a) [err] 40 where W is a
bond or [err] alkylene and [err] is (I) hydrogen, (iv) hydroxy [err] alkyl,
(v) [err] alkoxy, (vi) [err] where  [err] are each independently selected
from hydrogen, [err]  cyc- Iloalkyl,phenyl; or [err] taken together with
the nitrogen to which they are attached represent a 5-6 membereed saturated
ring comprising  up to one other heteroatom selected from oxygen and
nitrogen , or (vii) [err] where   [err]  is hydrogen, alkali metal, [err]
alkyl, benzyl, or (b) B-Alk-[err] where Alk is [err] alklene and [err] is
(ii) [err] cyclcalkycarbonyl 55           (iii) benzoyl, (iv) [err]
alkoxycarbonyl, (v) amino, or [err] alkyl substituted  aminocarbonyl, (vi)
hydrogen, or 60    EP 0 289 327 B1 (2) [err]where W is a bond or [err]
alkylene, and [err] have the same meaning as above and [err] also is
hydrogen or [err] akylcarbonyl; (3) 5 10 where the dashed bond replaces the
17-a-hydrogen, (4) a-hydrogen and [err] where [err] alkyl or [err] where
[err] have the same meaning us above. (5) a-hydrogen and B-oyano, 15
(6) a-hydrogen and B-tetrazoyl, or (7) keto; or a pharmaceutically
acceptable salt thereof. 7. A compositinon of Claim 6 wherein the compound
is N-t-butyl-androst-3,5-diene-17B-carboxamide-3-car- boxylic acid or
N,N-diisopropyl-androst-3,5-disopropyl-androst-3,5-diene-17B-carboxamide-3-
carboxylic acid. 



20      8. A  composition of Claim 6 wherein the compound is
20-a-(hydroxymethyl)-5-a-pregn-3-ene-3-carboxylic acid.
N,N-diisopropyl-5-a-androst-3-ene-176-carboxamide-3-carboxylic acid,
176-(N,N-diisopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
acid,
17B-(N,N-diisopropylcarboxamide)-4-fluoro-androst-3,5-diene-3-carboxylic
acid, 25  20-a-(hydroxymethyl)-4-fluoro-5-a-pregn-3-carboxylic acid,
3-carbomethoxy-N,N-diispropyl-androst-3,5-diene-17B-carboxamide,
N,N-Diisopropyl 5-a-androst-2-ene-176-carboxamide-3-carboxylic acid,
N,N-diisopropyl androst-2,4-diene-17B-carboxamide-3-carboxylic acid, 30
N,N-diisopropyl 5-a-androstane-17B-carboxamide-3B-carboxylic acid,
N,N-dilsopropyl estr-3,5(10)-diene-17B-carboxamiden-3-carboxylic acid,
N,N-dilsopropyl estr-3,5-diene-176-carboxamide-3-carboxaylic acid,
176-(N-t-butylcarboxamide)-androst-3,5-11-triene-3-carboxylic acid,
178-(N-t-butylcarboxamide)-androst-3,5-diene-3-thiocarboxylic acid, 35
N-t-Butyl-5-a-androst-3-ene-17B-carboxamide-3-carboxylic acid,
176-(N-t-Butylcarboxamide)-5-fluoro-androst-3,5-diene-3-carboxylic acid,
3-Carbomethoxy-N-t-butyl-androst-3,5-diene-17B-carboxamide,
17B-N-t-Btylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid, 40
N-t-Butyl-5-a-androst-2-ene-17B-carboxamide-3-carboxylic acid,
N-t-Butyl-androst-2,4-diene-17B-carboxamide-3-carboxylic acid,
N-t-Butyl-5-a-androstane-17B-carboxylic acid,
N-t-Butyl-estr-3,5(10)-diene-17b-carboxamide-3-carboxylic acid, or
N-t-Butyl-estr-3,5-diene-17B-carboxamide-3-carboxylic acid. 9. A process
for preparing a compound of formula: [err]    EP 0 289 327 B1 formula(la)
in claim 6. [err] is H or [err] alkyl ; and M is O of S, which comprises
treating a compound of formula 5
[err] 15 In which [err] is bromo, chloro, fluoro or iodo; and  [err] X and
Y are as described above, with an alkyl lithium reagent followed by a
carboxylating agent, or with a palladium catalyst in the presence of a
base, a [err] alkand, and carbon manoxide. 10. The process of claim 9
wherein the compound prepared is N-t-butyl-ndrost3,5-diene-17B-car- 



20  boxomide-3-carboxylic acid or
N,N-diisopropyl-androst-3,5-diene-carboxamide-3-carboxylic acid. 11. A
process for preparing a compound of the formula (1) as described in claim 1
that comprises treating with an organic base, a phosphine, a palladium (ii)
compound, and a [err] alkyl alcohol, and then adding carbon monoxide to a
compound  Qf the formula: [err] 35 wheren X, y, Z, [err] and [err] are as
described  above [err] as described formula (I) or moietles which can be
chemically converted to [err]. 12. A compound of Claim 1 for use as a
therapeutic agent. 13. A compound of Claim 1 for use as a steroid
5-a-reductape inhibitor. 40      14. A compound of Claim 1 for use in
treatment to reduce prostate size. Claims  for following  Concentrating
State : ES 1. A process for preparing a compound of the formula (i) in
which: 62    E P 0 289 327 B1 the A ring has up to 2 double bonds; the B,
C, and D rings have optional double bonds where indicated by the broken
lnes, provided that the C ring does  not hav a [err] double bond when the B
ring has a [err] double bond; 5   Z [err] and n is 0-2; X Is [err] CI, F,
Br, I, [err] alkyl Y is H, [err] F, or Cl, [err] provided that Y Is H when
there is no [err] double bond; [err]alkyl ; [err] is aboard or present  as
H or [err] provided [err] is absent when the carbon to which it is attached
Is double 10  bonded; [err] is absent when there is   a [err]   double
bond, or present as an alpha hydrogen; and [err] is (1) a-hydrogen,
a-hydroxyl, or a-acetoxy and/or (a) 16 [err] 20        where W is a bond or
[err] alkylene and [err] Is (i) hydrogen, (ii) hydroxyl, (iii) [err] alkyl,



(iv) hydroxy [err] alkyl, 26           (V) [err] alkoxy, (vi) [err] are
each independently selected from hydrogen, [err] alkyl, [err] cyc- loalkyl.
phenyl ; [err] taken together with the nitrogen to which they are attached
represent a 5-6 membered saturated ring comprising up to one other
heteroatom selected from oxygen and nitrogen or 30           (vii [err]
where [err] is hydrogen, alkali metal, [err] alkyl, benzy;, or (b) [err]
where Alk is [err] alkylene, and [err] is () phenyl [err] alkylcarbonyl,
(ii) [err] cycloalkylcarbonyl, (iii) benzoyl, 35           (iv) [err]
alkoxycarbonyl, (v) amino, or [err] alkyl substituted aminocarbonyl, (vi)
hydrogen, or (vii)  [err] alkyl (2) [err] a  bond [err] and  [err] have the
same mean- 40     ing as above and [err] also is hydrogen or [err]
alkylcarbonyl: (3) where the dashed bond replaces the 17-a-hyrdrogen, (4)
a-hydrogen and [err]  alkyl or [err] where [err] have the same meaning (5)
n-hydrogen and B-oyano, (6) a-hydrogen and B-tetrazolyl, or (7) kato; or a
pharmacautically acceptable salt  thereof; except compounds in which 55
The A ring has [err] double bond and the B ring has a [err] double bond,
[err] and [err] i seto; The  A ring has [err]  double bond and the B ring
has a [err] double bond and the D ring  has a [err]double bonds, [err] ,
and [err]  ; and 63    The B ring has a [err] double bond  [err]. that
comprises treating with an organic base, a phoaphine, a  palladium(II)
compound, and [err] alkyl alcohol, and then adding carbon monoxide to a
compound of the formula (V): 5
[err] 5 wherein X, Y, Z, [err] are asdescribedabove and [err] is moietis
which can bechernically converted 



to R3. 2. The process  of Claim 1 wherein the compound prepared is
N-t-butyl-androst-3,5-dine-17B-car- boxemide-3-carboxylic acid or
N,N-dilsopropyl-androst-3,5-diene-17B-carboxamide-3-carboxylic acid. 20
3. The process of Claim 1 wherein the compound prepared Is
2O-a-(hydroxymethyl)-5-a-pregn-3-carboxylic acid,
17B,-(N,N-diisopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
acid,
17B-(N,N-diisopropylcarboxamide)-4-fluoro-androst-3,5-diene-3-carboxylic
acid, 25  20-a-(hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic acid,
3-carbomethoxy-N,N-dilsopropyl-androst-3,5-diene-17B-17B-carboxamide,
17B-N,N-diisopropylcarboxamide-5-a-androst-1,3-diene-3-carboxylic acid,
N,N-Dilsoproyl 5-a-androst-2-ene-178-carboxamide-3-carbpxylic acid,
N,N-diisopropyl androst-2,4-diene-17B-carboxamide-3-carboxylic  acid. 30
N,N-diisopropyl 5-a-androstane-176-carboxamide-36-carboxylic acid,
N,N-diisopropyl estr-3,5(10)-diene-17B-carboxamide-3-carboxylic acid,
N,N-diisopropyl estr-3,5-diene-17B-carboxamide-3-carboxylic acid,
17B-(N-t-butylcarboxamide)-androst-3,5,11-triene-3-carboxylic acid,
17B-(N-t-butylcarboxamide)-androst-3,5-diene-3-thiocarboxylic acid, 35
N-t-Butyl-5-a-androst-3-ene-17B-carboxylic acid,
17B-(N-t-Butylcarboxamide)-6-fluoro-5-a-androst-3-ene-3-carboxylic acid,
17B-(N-t-Butylcarboxamide)-6-fluoro-androst-3,5-diene-3-carboxylic acid,
3-Carbomethoxy-N-t-butyl-androst-3,5-diene-17B-caboxamide,
17B-N-t-Butylcarboxamide-5-androst-1,3-diene-3-carboxyic acid, 40
N-t-Butyl-5-a-androst-2-ane-17B-carboxamide-3-carboxylic  acid,
N-t-Butyl-androst-2,4-diene-17B-carboxamide-3-carboxylic acid,
N-t-Butyl-5-a-androstane-17B-carboxamide-3-carboxylic acid,
N-t-Butyl-salt-3,5(10)-diene-17B-carboxamide-3-carboxylic acid, or
N-t-Butyl-estr-3,5-diene-17B-carboxamide-3-carboxylic acid 45      4. A
process for the preparation of a pharmaeutical composition which comprises
bringing into association a compound  of  formula  (la):    [err] In which:
15  the A ring h  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 have  [err] double bond when the B ring has a [err] double bond;
Z, is [err] and n is 0-2; 



20  X is H, F, Br,I, [err] or [err] alkyl; Y is H, [err] F, or Cl, [err]
provided that Y is H when there is no [err] double bond; [err] Is  or [err]
alkyl; [err] is absent or present as H or [err] provided [err]  is absent
when the carbon to which it is attached is double bonded; 25  [err] is
absent when  there is a [err] or [err] double bond, or present as an alpha
hydrogen; and (1) a-hydrogen, a-hydroxyl, or a-acetoxy and/or 30 [err]
where W is a bond or [err] alkylens and [err] is (I hydrogen, (ii)
hydroxyl. (iv) hydroxy [err] alkyl, (iv) hydroxy[err] alkyl, (v) [err]
alkoxy, 40           (vi) [err] where [err] are each   independently
selected from hydrogen, [err]cyc- loakyl, phenyl ; or [err]taken together
with the nitrogen to which they are attached represent a 5-6 memebered
saturated ring comprising up to one other heteroatom selected from oxygen
and nitrogen, or (vii) [err] is hydrogen, alkali metal. [err] alkyl,
benzyl, or 45        (b) [err] wher Alk is [err]  alkylene [err] is (i)
pheny; [err] alkylcarbonyl, (iii) benzoyl, (iv) [err] alkoxycarbonyl, (v)
amine-, or [err] alkyl substituted aminocarbonyl, hydrogen, or (vii)[err]
alkyl, (2)[err] is a bond or [err] alkylene. and [err] have the same
meaning as above and R also is hydrogen  or [err] alkylcarbonyl; 55    EP 0
289 327 B1 5 where th dashed bond replaces the 17-a-hydrogen, (4)
[err]-hydrogen and [err] where [err] alkyl or [err] where [err]   have the
same meaning as above, 



(5)  [err]-hydrogen  and [err]-cyano. 10      (6)   [err]-hydrogen and
[err]-tetrazolyl, or (7) keto ; and a pharmacauticallyaccepteble salt
thereof and a pharmaceutically acceptable carrier. 5. A process as claimed
In claim 4 in which the compound of formula (la) is
N-t-butyl-androst-3,5-diene- [err]-carboxamide-3-carboxylic acid sold or
[err]-carboxamide-3-carboxylic acid. 15     6. A process  for preparing a
compound of the formula [err] 25 Ih which [err] X and Y one as described
for formula (la) In claim 4 and [err] is the same as [err] as described for
30  formuls (la) in  claim 4; [err] Is hydrogen or [err] alkyl, and M is O
or S, which comprises treating a compound of formula [err] 35 40 in which
[err] is bromo, chloro, fluoro or iodo; and [err] X and Y are as described
above, with an alkyl lithium 45   reagent followed by a carboxylating
agent, or with a palladium catalyst  in the presence of a base, a [err]
alkanol and carbone manoxide. 7. The  process of Claim 6 wherein the
compound prepared is N-t buty-androst-3,5-diene-[err]-car-
boxamide-3-carboxylic acid or
N,N-diisoproplandrost-3,5-diene-carboxamide-3-carboxylic acid. 50   Claims
for the following Contrating State : GR 1.A process for preparing a
compound of the formula (I):    EP 0 289 327 B1 [err] In which: the A ring
has up to 2 double bonds; 15  the B,C, and D rings have optional double
bonds where indicated by the broken lines, provided that the C ring dose
not have a [err]  double bond when the B ring has a [err] double bond; M is
O or S; Z is [err] and n is 0-2 X is H, Cl, F, Br, l, [err]alkyl; 20  Y is
H. [err] F. or Cl, [err] provided that Y is H when there is no [err] double
bond; [err] alkyl; [err] is absent  or  present as H or [err] provided
[err] is absent when the carbon to which it Is attched is double bonded; 



[err]is absent when there is a [err] double bond, or present as an alpha
hydrogen; and 25   [err] is (1) [err]-hydrogen, [err]-hydroxyl, or
[err]-acetoxy end/or (a) 30                                         [err]
where W is a bond or [err] alkkylene and[err] Is (I) hydrogen, 35
(ii) hydroxyl, (iv) hydroxy [err] alkyl, (v) [err] alkoxy, (vi) [err] are
each independently selected from hydrogen, [err]  cyc- 40
loalkyl, phenyl ; or [err] taken together with the nitrogen to which they
are attached represent a 5-6 membered saturated ring comprising up to one
other heteroatom selected from oxygen and nitrogn, or (vii) [err]  i
hydrogen,alkali metal, [err] alkyl, benyl, or (b) [err] where Alk is [err]
alkylene and [err] is (i) phenyl [err] alkylcarbonyl, (ii)[err]
cycloalklcarbonyl, (iii)benzoyl, (iv) [err] alkoxycarbonyl, (v) amino-, or
[err] alkyl substituted aminocarbonyl, (vi) hydrogen or (vii) [err] alkyl,
(2)[err]  where is a bond or [err] alkylene and [err] have the same mean-
leg as  above and [err] also iso hydrogen or [err]-alkylcarbonyl (3) 55 67
EP 0 289 327 B1 where the dashed bond replaces  the 17-[err]-hydrogen, (4)
[err]-hydrogen and [err] where [err] alkyl or [err] where [err] have the
same meaning as above, (5) [err]-hydrogen  and [err]-oyano, 10      (6)
[err]-hydrogen and [err]-tetrazoyl,or (7) keto; 



Qr a pharmaacautically acceptable salt thereof; except compounds In which:
The A ring has [err] double bond and the B ring has a [err] double bond,
[err] is [err] and [err] is keto; The A ring has [err] double bond and the
B ring has a [err] double bond and 15     the D ring has a [err]  double
bonds, [err]and [err]; and The B ring has [err] double bond, [err] and
[err]. that comprises treating  with an  organic base, a phosphine, a
palladium (ii) compound, and a [err] alkyl alcohol, and than adding carbon
monoxide to a compound of the formula  : 20 [err] wherein X, Y,Z, [err] are
as described above and [err] or moieties which can be chemically converted
to [err]. 2. The process of Claim 1 wherein the compound prepared is
N-t-butyl-androst-3,5-diene-[err]-car- 35   boxamide-3-carboxylic acid or
N,N-diisoproyl-androst-3,5-diene-[err]-carboxamide-3-arboxylic acid. 3. The
process  of Claim 1 wherein the compound prepared is
2O-[err]-hydroxymethyl)-5-[err]-pregn-3-ene-3-carboxylic acid,
N,N-diisopropyl-5-a-androst-3-ene-[err]-carboxamide-3-carboxylic acid,
[err]-N,N(diilsopropylcarboxamide)-4-fluoro-5-a-androst-3-ene-3-carboxylic
acid, 40
[err]-(N,N-diisoproylcarboxamide)-4-flouro-androst-3,5-diene-3-carboxylic
acid, 2O-[err]-(hydroxymethyl)-4-fluoro-5-a-pregn-3-ene-3-carboxylic acid,
3-carbomethoxy-N,N-diisopropyl-androst-3,5-diene-176-carboxamide,
N,N-Diisopropyl 5-a-androst-2-ene-176-carboxamideyi-3-carboxylic acid, 45
N,N-diisopropyl androst-2,4-diene-178-carboxamide-3-carboxyilc acid.
N,N-diisopropyl 5-a-androstane-178-carboxamide-3d-carboxylic acid,
N,N-diisopropyl estr-3,5(10)-diene-178-carboxyamide-3-carboxylic acid,
N,N-diisopropyl estr-3,5-diene-176-carboxamide-3-carboxylic acid,
178-(N-t-butylcarboxamide)-androst-3,5,11-triene-3-carboxxylic acid, 50
178-(N-t-butylcarboxamide)-androst-3,5-diene-3-thiocarboxylic acid,
N-t-Butyl-5-a-androst-3-one-178-carboxamide-3-carboxylic acid
178-(N-t-Butylcarboxamide)-6-fluoro-5-a-androst-3-ene-3-carboxylic acid,
178-(N-t-Butylcarboxamide)-5-fluoro-androst-3,5-diene-3-carboxylic acid,
3-Carbomethoxy-N-t-butyl-androst-3,5-dieneu-176-carboxamide, 55
178-N-t-Butylcarboxamide-5-a-androst-1,3-diene-3-carbxylic acid,
N-t-Butyl-5-a-androst-2-ene-176-carboxamide-2-carboxylic acid,
N-t-Butyl-androst-2,4-diene-178-carboxamide-3-carboxylic acid,
N-t-Butyl-5-a-androstane-178-carboxamide-3-carboxylic acid,   



EP 0 289 327 B1 N-t-Butyl-estr-3,5(10)-diene-178-carboxamide-3-carboxylic
acid, or N-t-Buyl-estr-3,5-diene-176-carboxamide-3-carboxylic acid. 4. A
proess for the preparation of a pharmacautical composition which comprises
bringing Into association a compound of formula(a): 5 10
[err] In which: the A ring has up to 2 double bonds; 20  the B, C, and D
rings have optional double bonds where Indicated by the broken lines,
provided that the C ring does not have a [err] double bond when the B ring
has a [err] double bond; M Is O or S; Z is [err] and n is 0-2; X is  H, Cl,
F, Br, l, [err] or [err] alkyl; 25  Y Is H, [err] F. or Cl, [err] provided
that Y is H when there is no [err] double bond; [err] is H or [err] alkyl;
[err] is absent or present as H or [err] provided [err] is absent when the
carbon to which it is attached is double bonded: [err] is absent when there
Is a [err] double bond, or present as an alpha hydrogen; and 30  [err] is
(1) [err]-hydrogen, [err]-hydroxyl, or [err]-acetoxy and/or (a) [err] where
W is a bond or [err] alklene and [err] is (i) hydrogen, 40           (ii)
hydroxyl, (iii) [err] alkyl, (iv) hydroxy [err] alkyl (v) [err] alkoxy,
(vi) [err] are eaph independently selected from hydrogen, [err]  cyc- 45
loalkyl, phenyl ; or [err] taken together with the nitrogen to which they
are attached represent a 5-6 membered saturated  ring comprising up to one
other heteroatom selected fron oxygen and nitrogen, or (vii) [err] where
[err] is hydrogen, alkali metal. [err] alkyl, benzyl, or b [err] where Alk
Is [err] alkylene, and [err] is (i) phenyl [err] alkylcarbonyl, (ii) [err]
cycloalkylcarbonyl, 



(iv) [err]alkoxycarbonyl, (v) amino, or [err] alkyl substituted
aminocarbonyl, 55           (vi) hydrogen, of (vii) [err] alkyl, (2) [err]
where W is a bond or [err] alkylene, and [err]   have the same meaning as
above and [err] also is hydrogen or [err] alkylcarbonyl; 69    EP 0 289 327
B1 where  the dashed  bond replaces the 17-[err]-hydrogen, 10     (4)
[err]-hydrogen and [err]where [err]alkyl or [err] have the same meaning as
above, (5) [err]-hydrogen and [err]-cyano, (6) [err]-hydrogen and
[err]-tetrazoyl, or (7) keto; 15      or a phermaceutically acceptable salt
thereof and a phmrmaceutically acceptable carrier. 5. A process as claimed
in claim 4 In which the compound of formula (la)
N-t-butyl-androst-3,5-diene-178- carboxamide-3-carboxylic acid or
N,N-diisopropyl-androst-3,5-diene-178-carboxamide-3-carboxylic acid. 6. A
process for  preparing a compound  of the formula 20
[err] 26 30 In which [err] X and Y are as described for fomula (la) In
claim 4 and [err] Is the same as Rs as described for formula (la) in claim
4; [err] is hydrogen or [err] alkyl, and M is 0 or S, which comprises
treating a compound of formula 35 ]err\ 40 45 is   which [err]
bromo,chloro,fluoro or lodo; and [err], X and Y are as described above,
with an alkyl liithium reagent followed by a carboxylating agent or   with
a  palladium catalyst. In the presence ofa base,[err]alkanol and carbon
manoxide. 7. The process of Claim 6 wherein the compound prepared is
N-t-butyl-androst-3,5-diene-178-car- 50   boxamide-3-carboxylic acid or
N,N-diisopropylandrost-3,5-dienepylandrost-3,5-diene-carboxamide-3-carboxyl
ic acid. Puztatnaurflgb 55   P#*ntVuprQqb# f~r f4qlpude Ver-trguhtaten: AT,
BE, CH, FR, GB, IT, U. LU, NL, SE 



1. forbindqng dr FQmW (1? 70    EP 0 289 327 B1 5
z R1M  I                       (I) 10 In dr: der Ring A bIs zu 2
PoppeibInriungon hat, die RSnge R, C wic D fakiltetive Doppeibindungen,
angozeigt duroh die untbrbrochenen Union, haben, mit der vs  Mugabe. diG
dir PRin Q koiin Qg-CmoppeIbndung auiwalst, falls der Ring B sine
CrCO-Doppslbindung hst M ein Smuerstoff- odor Schweeatom baceutat, Z inen
Re# 4qr Formuj (CHO, boo"tt und n 21it, X en Wasgerotff-, Chlor., Fluor-,
Brom-, lodatorn, eoen Rest der Formel CF3 odor onen C1.,rAlkyirost bedcu-
20  tot Y eh W ertftuom, ein Rot der Formal CF3, sin Fluor- odor Chloratom,
sin Rest der Formai CHO bot, mit der MaWSWb. u Y dn Waemutoflbtom lot, flls
es kolno CsrWDoppelbinldung gIbZ R' emn Womewtoffom odor einon C1s-Alkyirmt
bedoutot, Rta fehit qd  i e  Wofu   oder eln Rest der Formal CH3 vorlhLgt,
mit der Ma8gsbe, dae R2 fehit, 25  falls des Kahlm fe   . an das or
gebunden lot sine Doppelbindung trigt, RI1DfehvI. tqfll   oft CQCr, CCr
odores CvCio- Doppolbindung glbt, odermus .-Wasserstoffatom vorllegt, und
R3 (1) sin %-Wam mrtoffetern, sine cL-Hydroxyi- oder sine a-Acetoxygruppe
undloder 30        (a) gin Ret der Fomel 0 A-W-C-R 4, 36 wobei W ine
Bindung odor onen CI..ar Alkyienrest bedeutAt, und R4 (I) ein W"gWroff",
(f) alno Hydryigrupe (iii) ln C,,irmt, 40                 I4YdQiv) gin M
4w.alkylrSAt (V)   04wAlke~O (vi) i R1t 4w-   oel NMW', wobol R und
RgJewells unabhIngig vondinanderawu *innm Was- 



wftoffmtovm *nm Owky*k jinm C3-Cydooikyi-, *lnem Phonyirest ausgewihit ind
odor R6 ynr RAVin wn mSnommen mit dom Stickstoffatom, an des isb gebunden
sind, onen 5-6gIledri- 40           g, g        n Ring, umftigmnd bis zu
einem weiteren, aus odnem Sauerdtoffund Stickstoffatorn viepwM4tan H   oatm
bodln, oder (vii) sn iRot OWr EWml OR7 IK wQoi 1F gin Wasgerstofftorn, dn
Aiikmhnetail, oInen C_.-Alkyl-, alm  1m    49r  boWduteL Wor (t) tin Rpttdr
FuWmpl PA.. jkQPI., wobol Aik elnen CI12- Alkylenrest bedeutbt, und RS (1)
Oi, Phenyl-Vs,..i lerbonyiq ruppe. (Ii) sing (Cyr1QgAfyerbgnyigruppe, (ll!)
si SnWYirggt, (ly iX IM Ai3kgxygarbnyignwpp., (v) gin* Am-nl. ador giro
C4.Alkylibstitularte Aminocarbonyigruppe, (v) Oin W mratfw g (vii) sin
C1,.J-kiret let (2) gin Re* 4w FQrnW wQ4W.QCQR4 odor der Fomnel -CH-W-OR,
wobel W olne Bindung odor oinen Q, AAlikylnr.;t bedgutet und R' und Rs die
gloche Becdoutung wi. vorlsthond habon, und RG obonfallh 71    eim
Wasverstoffetom oder sine C1402Alkylcarbonylgruppe bedeutet, (3) ein Rfft
der Formei 5/ 07 wobei die gestrioheite Bindung das 17-a-Wauserstoffstom
sroetzt, 10     (4) dln cz-Wasseritoffetom und ein Rest der Formel
PANHCOR9. wobel R9 einen C_12-iAkylrest oder einen Ret dw Foqol P-NRARG
becdeutet. wobel Rs und RO die gleiche Biedeutung Wie vostshend haben, (5)
ein q-, wptfettm und eins ArCyanognuppe, (6) gin %-Wqgwrgtffqtogm ynd eino
-Tgtraoiylgruppe odor (7) sing Ketogruppe let f5      Wdear ein ph .uiatah
verkrlgliche Slz ciavon. mit Ausnahme von Verbindungen, in denen: der IUng
A sine Cw04-Ooppabindung und der Ring B eine CrCw-Doppelbindung haben, RI
*inen Rest der Formnl CH. bqdelmjtpt, und R3 eine Ketruppe lot, der RIn A
elinq Q,-QiOppseibindung und der Ring B sine CirCrDoppeibindung und der
Ring D sine C.-r C1i7.oppelblindung haban. RI einsin Rut der Formel CH9
bedeutet, und R3 ein Rest der Formel COOCHs 20  iot, und der Ring 1 eins Q;
Cr-Dqppqibindung hat, R einen Rest der Formnl CH3 bedeutst, und R3 sin Rest
der Form,1 4QQii iWL 



2. Vwblndung rwojh Apspruj 1, ntijich NWt4tyindrqt4,
5dien-171.carbo~d4cridonsgure oder N,Nipsqpplgti
ndro*3x,5JnABbamd-3.analur.. 25      0. VgrWpnqdurgah Ayqurygh 1, nnliih 2
HyroW ym     --a-pregn-3-ncrbonseure, N,N.Dgaopopp~ onan 7drst w
x17gmid-3-scrbonsgurn,
17p(NN-Dilpoyi6boxmi4W4uar-5.Wndtr*3-en-3-oarbonsiure,
17p.(N,N.Oluoym~)uvtsiowI           3-utAdi .rbonaurs, 2Woyme).dr
flugR~tkwis prgn44nY3.orbonaoureu 3o  3-Casrbonoyh.Ndbiopmrpylsndrloat4,G.1
.17I-carboxamid. 17p.N,N~plisomobnt-
1,3-dien-3-carbonegure, N,N-Diisgp~oi+F-SFrmn t-2-.n-l70
crboxamid-3f-carbonsiure,
NN.DileopraWyien*et4Adin-17P-*rboxwnid-3-carbonsdure, NNOliopmp
y.4ndutn.1?p~crboxwnid-3P-carbonsiurm. 35   NN. DUigoyi4(           1TmlbaW
sbonsure N,N, Diiaorn~piggMJdgn173csrboxmW4osrboneIure, 17M(N44Butyig
XeMMdsnd       ,114trn4rbonseure. 17g.(N4tbiatWboXmid)andraok4A.4tn43-th
iooarbonulure. N t.8utyt4lnfr17oqsnF l7P     bornd3w~nsfiur.. 4
17iO(N-.t~u)Sr+, aqntro-3oen-3carbonsilure. ~~~~~~  ~ ~ ~ ~ ~    ~    ~ ~ ~
oo 1 7FN44uMejiind)n4fQrtng4drQ-|i>nScsrbonulSurs. M4g.17mds4u dw F
odor 4~ V bhnuvtipqer Fomul (HI). 72    EP 0 289 327 11
11111 111 111 I 1-3C R'S ~~~~1l^if$ H 5~~~~~R M 6~~~~~ R1M  ft
J(II!) 10 der Ring B sine fakuitative Doppelbindung, angeaeigt durch die
unterbrochene Unis, hat, R1 und R2 Jswqmlo gIn Wgrh _fttm odor oeon
C1.-Alkylrost bedeuten, R13 sin Rut der Foamal HC(CH3)CH2R29, in dar R20
sin Wwaserstoffaton oder oenen C,.Alkyirwst bedeutet is  odlr ein    4r
Fgrmel QNR2R   idIn der R21 und R22 unhbhlngig vonelnender sIn Wassstoftom
oder einen QduAiwkt b0tiuton, VnO 



M eln iguWqtoqff- qder 8phwefelatom list 5. Verbindung dr Fommrm  (II) 20
13 R2               H 25                             ~
(II) 90 in der der Ring A bis xv 9 Dopplbindungen ha, die "  g   und
kWauIate Cappoebindungen, angezeigt durch die unterbrochenen Unlen, haben,
M sin ftwtW- qdwer ghwofstomn bdhutet, as  X gin Wuutf- der in HuIQgnistom
iet, und R1 sin Wvpqrqftgm odor 9inon C%4-Aikytrest bedeutet, R2 p W
psrtofftom or in CrAlkylt tal R"IOMA fols eouing    , CGr Cr Qdr 5ne CrCio
Doppsibindung gibt, oder ala-Wassuertoffstom vorlegt, kindi do   RIO (a)
idnen Put Oir FPrmnl H{(Q!4H3)OH2QR20, wobei R2 sin Wssserstoflltorn odor
sin C1jrAIlrest st, (b) 9ine, Rost der Formnne, CQNR12R22 bedeutet, wobel
R12 und R22 unabhlngWg vonsinander sin Wasser- *UtfWn oder sin
Ct-r.-kylrest sind. s       Q.* A zalmittl~. ign'fmsqnd qinen gesigneten
pharnnazeutischen TrAger und sine Verbindung der Fonnal (Ia,); 73    * C
L  M   S hI der: der Ring A bie W 2 DQppelbindungen hat, die Ringo S. C umd
D fakultetive Doppoibindungen. angezeigt durch die unterbrochenen LUnien,
haben, mit der Maftgbe, dolt der Ring C keine Cg-C1-Doppeibindung aufweist,
falls der Ring B sins Cg-C-Doppelbindung 5   hat. M sin SauerstoWf- odor
Schwefletom bedeutet, Z elnen Rest der Fomel (CH2), bedett, und n 0-2 lst,
X eli W   _sioff-, Chlor-, Fluor-, lSom-, lodetom, oenen Rest der Formel
CF3 odor o*nen C1 .-Alkylrest bedeu- 1o  Y oIn Wasssltoff*ton, sin Rest der
Fomiel CF3, ein Fluor- oder Chloratom, sin Rest der Fommel CH3 let, mit der
Magsbe, dmS Y sin Wleef l, fl es kelne C-CwDoppelbindung glbt, RI ein
WausrpQJfftgmn qdqr elnon C, -IAkylrtg bedeutet, RC fqhlt qr aJq oIn
Wqmtoffatawn odor sin Ro.t der Formel CH, vorllegt mit ider Maggebo, daB R2
fehit, 



falle dOe Koghlenatf!aw, an Ogg gr goUndqn lt, gins Qq;ilnduyng trgt, 5
R'0fehltfaitsesseine 4-Cr, Cr. odoQrlne CrC1- Doppeibindung gibt,
oderalsa-Waeratoffatomvoriegt, und R3 (1) sIn qkWasp.  .e rn, esine
cHydrqxyl- oder sine a-Acetoxygruppe und/oder (q) d"n RW  dr Famul 20 0
p-W-C-R4. 25        wobai W osne Blnung odor einen CI12-Allylenrest
bedeutet, und R4 (fl in Wrnerstoffatom, (1i) *Inq Niydigruppe, (ii din elm
AplylMest, (iv) gin H'ydrxyi-c4.rs-akylrsst, 30           (V) gin
C.1rAikawL (vI) gin Root qrd Forml NiRRG, wobei Rs und RI jewelhs
unabhlngig voneinander aus sinem Was- ~toftomn, elnem t COw-Akyl-, qlnem
Cw-CycloWiyi-, sinem Phenyirest ausgeswihit sind odor Rs Und liR 4JpwnW
n mit cdm Stlokstoffetom. an dam ale gebunden sind, oenen 541-giedri- gen,
gesifn  Rlng, umfa.4nd biWe  e lnem welteren, sue sinem Sauerstoff- und
Stilcktoffatom Ms            ausgswhiitp Miultroerom, bodouten, o4sr (vii)
gin Rnt qr Fom"i 0FV lot. wotel RT sin Wasserstoflatom, sin Aikulimetali,
elnen Ci-rsAikyl-, sil.n B2Mg baeutt odr (b) cm RWt 4grd ';%u AII-QRP1,
wqbqil Aik einen Cr-rz Aikylenrest bedeutbt, und Rs (I) Inq
Phnyi-Cweycarbonylgruppe, c0) hint  y4ygn)4c grky1,( nytgrvppe. (ino) sin B
pS ylrst, (tv) *w  Mt pywy. llgK. (v) eIne Aminor oder sine
C14-AI4yl-substitulerte Aminocarbonylgruppe, (VI). in W  Oftem Qdr S
(vi4 in Clw-Mkylrew  i (2)      t 4or 11q  uI.WvCQR oder der Fornel
-CH-W-ORB, wobel W sine Bindung oder einen Otw A4km       b4dswM, yN R und
fR dip 1ielche Bedeutung wis vorstehend haben. und R' ebenfaills sin We
stovi 4qWrqlj Ci4rAjkycarbnylgruppe bedeutet, (P) tin futo dir 11rMOI arms
5. wabol dic pot1iet. Silndung do 174-Wssertoafatom erseszt, (4) sin s'Wm.
sand gin Ret der FQorml "NHCOR9, wobsl R9 olnen CI 2-Alkyirest odor elnen 



Reet der hwml 0.NR'R  bedeut, wobel R' und Rs die gleiche Bedeutung wI.
vorsethend habon, 74    EP 0 289 327 B1 (5) eln CLWaweortoffetom und sine
-Cyanognuppe, (8) eln qawasgustostoR und Gine P-Totnuolylgruppe odor (7)
giln Kotouppe lot, odo sin phuwmazgutlacI votalgIlohes Stl devon. T. MiW
nub Anach t. wobW dtv Verbindung
N-t-Butylandrost-3,5-dIon-17m-carboxemId-3-ourbon- u   saui  dor
N.N-Oiawrylgndrot43,6dtmn.17p-carboxamid-3-oarbonsilurl  teL 8. Itti auw
Aipueb S. wtll Go Vtlfldung
20-a-(Hydroxymothyl)-5-a-progn-3-ofn-3-crbonuAuro, N,NDi-lp7wwcy
- .     t     !dr3-carbonafl ur9, I 7(t4,HNbopsopystoxamlId).
luorr5rcbSfandrost-3-oen-3-CarbonlSlure, 17P(N,N.acpomp rnboxsmW)
uor-endrost-3.6-dinf-3-ofarbonsluro. 10    Qcp(l4y4uqen              g4
1.3WbOnslure, 31Carbomtholylt4.NtlaoMrQ-yntf-l.Wofl7l7PcorbOXSmId. 1
7P1N,ND~iwpyqp~w~rboxhui ui drcst-1 ,3dion-3-oarbnsalure,
N,N-Dilsopropyr5.-cL-endroat-2-On,1 70-cqrboumw-3-carbonslure,
NjN-Q.l.sQppgp nmpncrt44d4tG1 7Qw -rb9xprnId-3-orbonfl~ure, 16  NN-D i
i      7dgW N. NCDflwpropyife- 4,5(1 QNIonl.1 7PwCrboXemWd-3-OSbofllUrO
NN-Dlisop1ropylmkpmn-17 eb  wIcmld-3 3carbonsalure,
17Pe(t4It~tylUiOXS!)n3flT, a1-1ribfl+Q3FbolURro,
17D-tu~bs9^iO~r~n-3edlaoc31oarbonelure, 2   N-t-Buty4.Sndrost4m
rbl7P-oabXtmiW.icrbonsflure. 17If-(N.t- SWutlWosuuIr#
utp..g4ndroet.3-onh3-orbonsluros
17HiNt-Sutyswbidiofiuamrndroo*tGdlon-3-carbonsflurs. 8C _w 4Utd
4uWidrQ3,5u4dI n-17froorboxamid. 17piN~tgtyW ~sboxeml4ndr
t-1,3-dlanJ-Gcarbonslure, 25   N4t _d4em *ut44D 17mD4 OrbonmO4uQ bonture.
N~tBu~tytonndmt4Mionw117HrbwxrnmkisQrbOflhUrO, NA-Btyh7ecndosnTtgaosdrrbons
luro. N-t-8utyoqIW35(10)4ion.17  "Owboxamid-3-carbonllure odor
N.t.Butr4sk4I1mn.17D wboxsmId~rarboneluro ist. 30      9. VoAhwe ; W*mlung
enp1er Vwrbindung der Formnl: -35
R2 4. 



o     x     Y In der: R2, X unj Y wig fqr Fqrmgl (la) In Ansprugh 6
beschrieben sind, und R14 gloich R3 Ilt wle fOr Formol (la) In 45  Aniproh
9 tuachriebmn, R1 am WesaerhttQM odir gin Q,.l-kylreot lot, und U elo
Sqbuorstff. Qodr Schwpfaettwm bgdeuuta tuiAsmwdi eb Selidlun onng qinp
VvrIndpqg dU' Formel 45 75    EP 0 289 327 B1 * C   L  M   S* 5 10
X      Y in der: X ein Brom-, Chlor-, Fluor- odor ein lodatom bedeutet, und
R2, R14, X und Y wie vorstehend bischrleben sind, mit djnem
AWikijhiimrwgano und stnn mit elnsm Carboxylierungamittel odor mit elnem
Palladiumkatalysator s  In Gogenwart elner Base, eines C4-Aiikanols und von
Kohlonstofrnonoxid. IQ. Verfahren nac  Anqpnoh 9, wbei di herspetelit
Verbindung N-t-Butyiandrost-3,5dien-17 T-carbo- xamid-3-carbonsiur Agdr
NNVI4isopropylIndrqt4,5diencorboxamid-3-carbonsiur let. 11. Verrahren zi~r
i~eret lung elnerVerbindung der Formei (I) gemas Anspruch 1, umfassend dle
Behand- lung mttelnerorganisQhen  ess, dnsm Ph phin, iner
Piiediumr(ID-Verbindung und *Inem C1.4-ikylalkohol 20  und ansghl.1eond di.
Pue  n Kohlonstoffmanoxid wy siner Verbindung der Formel: 25~~~~~~~~~ RR2
26 80                        ii.~~~~ C F3-S-0 30
O'~~~~0x wobei X. Y, Z. R2 und RIO wie vorstehend beschrieben sind, und R1
R3 Ist, wie ffir Formel (I) beschrieben, oder Einheiten badeutt Os chemiech
In R3 ungewandeit worden k8nnen. 3s      12. Ver"indov 'wolh An  h I zr
Verwendung al therapeutischer Wiktoff. 13. Verbindyng Ws Anrpruch 1 Wr
Verwendung aim Inhlbitqr der Steroid-5-m-Reduktse. 14. VerbYndun  Anmpuah 1
zIurVwwendmng beo der Behandiung zur Verringerung der Protetagr8le. f4md
PatentmnWrflb fIr fgel den V         .rratt: E8 40 1. Vkhrn nUgr ,9rDlung
elnor Vebrindung der Formel (1): 



(I) 0     X     Y h dor: a   der Ring A be zu 2 ?Qppoibindungen hot, die
Rings 5 . und ID WI dIve Ivoppeibindungoen, angezelgt durch die
unterbrochenen Union, haben, mitder Malafte, del 4W Ring Q keino
-Qr1-Dappelbindung aufist, falls der Ring B sine CrC-Doppelbindung 76    c
L  M   S* M sin sauvrtgff6 oder Schwehlatomn bedeutot. Z oinen Rpet dqr
Fwmnl (CH2), bedogtst, und n 0-2 ist, X elm WgSiw'tosff-, hlor-, Fluor-,
Brorn-. lodatom, oenen Rest der Formel CFa odor einen Cl.,.Aikylrest bedeu-
tat 6   Y elm Wsffgtom  sin Reot der Formel QF3, sin Fluor- oder Chloratom,
sin Rest der Formw CH, ist, mit de Maftebe. daB Y dn Wogsttffotgmn igt
falls es kelne CCS-Doppolblndung glbt, RI ein Wau~r    ~m odr amnen
C,4Ailylrast bedoutet RP fahit oder eta in WavotWrof.m odor ein Rest der
Formel CHa vorilogt, mit der Maigabe, dall R2 fehit, fel dap KohIpwWfarn.
an dam or pebunden Ipt. ens Doppolbindung tr;gt 1o   R fohitfl1frS*Qw    .
Q      V- C,  Doppelbindung glbt, odordla-WasserstofttomvorIllIt, und (1)
gIn q-Wasetlqffeom, eine atHydroxytr odor eine cL-Atoxygruppe undloder (a)
ein Re*t der Fhrmel 15 A-W-C-R4. 20        wotI W olne Bindung odpr onen
Cr-i2-Alkylenrest bedoutet, und RW (I) in WpeostoffhonM, (M) eing
Iy4rqxygr4ppe. (in) sin C0-Alkylroat (v) gin iydr      h', 26           (v)
ain .uAlkore4 (vl) in Pat der Famml NRPR6, woWel Rs und RG jewolls
unabhingig voneinander sue olnem Was- qrwntgffstom, Jinen C,-Alkyi-, elnem
C3,Cyciosikyl-, olnem Phonyirest muagewthIt mind odor Rs und Rs
=u*ermmgen"qmorn mit dom Sticketoffatom, an duas sb gebundon mInd, olnen
5-8-gldri- gang gnu, mn Rking umftand big iy olnern weiteren, aus elnem
Saueostoffund Stiolctoffatom so           auspowihIltn Wqstgorn, bedouton,
Qder (vl sI Ra 4W Fmio OR" lit wobel R7 sin Wasserstoffatom, sin
Aikmlnotull, onen CqrAiJkyl-, 



Inon bwylawt bduwtot odr (b) eln PtRt d*   FqiW lMkw-QRI5 vwbo Alk o*nen
C1-12-Alkylenrest bedoutet, und RI (I) sisPhC..gSygmgnIrug~po 36
(Ii) sine O-10ya~kyiu    yigmuQe (IllI) gin 8panzoymrt. (Lv) 9ln.
QXnygtbnylrpp, (v) .eln A-nmnq. gdor eis C14WIcyl-substlbulerte
Aninocarbonylgruppe, (vi) 1n W  us dp 40           (vID 91n    AJJ yIr" tat
(2) qh RM Oe Pow*! u .W*CQ.WR Qder der Forrnel -CH-W-OR6, wobel W ene
Blndung odor oenen Cp112' Alkyirmt bdeKt. und RS und R8 di gbliche edeutung
wle vorstohend habon, und Rs ebonfalls eln WgqartfttM  dob *Ing
Ci,.wAIkylcgitonylgruppe bodeutet, (3) tin Rt g Po"l wbl d4ig gepbchote
BmnIung dw 17-a-Wasserstoffmtorn srsetzt. (4) sin ,Wnurtofftlm und sin Rost
dvr Formnl p-NHCOR9, wobol R olnen C -12-Alkylremt odor onen Root dw Ponyl
ANRW bedeutot, wobol Rs und Rs die gleoche Bedoutung we voustehond habon.
(6) Wm qpWarmtftWu und gino j Cypnogrupp., 5.5    (6) ow        _Il    nrd
ine P.Totnwolylgruppe oder (7) Vint Kstqpuppq let o* Winm Ohmpatitlh
vertrlgllgbwn 6glIjs davon. mit Ausnahms von Verbindungen, In denen: de
RiMo A 9ine 4;vQ4-0oppoibIndung Ynd der Ring B sine C6-Cs-Doppoibindung
habon, R1 onen Root 77    EP 0 289 327 BI 111111 11 11111 11111 IN * C   L
N   S * der Formul C;H bedeutet, und R3 eine Ketogruppe let, dor Ring A
gins C-D4Doppoibindung und der Ring B sine C:-rC-Doppelbindung und dir Ring
D eine C CrlQpp*JbiinUnq habon, RI einon Rest der Formel CH3 bedeutet, und
R3 sin Rest der Formul COOCH3 lit, urd 6      der RJnp B ino
OSCg-pgopoitndung hat, R1 oinen Rest der Formel CH3 bedeutet, und R3 sin
Rest der Formel OQCi4. lit, umfmonI dig Pohoahndlung mit einer organischen
Base, einem Phosphin, elner Pailadium(li)-Verbindung und einem
Q,4~Jkyiyikkhol und anephileend die Zugabe von Kohlenstoffmonoxid zu einer
Verbindung der FQ.i (; 10 15 ~ ~ ~ ~ ~ ~ ~ ~~~~~~~1 



0                                         (V) CF3-S-O 20 wobei X. Y, Z. R2
und RIO wie vorstehend beachrieben sind, und R14 R3 lst odor Elnheiten
bedoutet. die ohs- miscIh In R3 umgewandelt wen kOnnen. 2. Verfahron nOh
Anspruch 1, wobal die hergestellte Verbindung
N-t-Butylandrost-3,5-dlen-17p-carboxa- 25   mid-3-ocarbonaluro odor
N,N-Dihsopropyl.androst-3,5-dien-17p-O rboxamid-3-arboneure let. 3.
Vswkhren nhch Apruch 1, wobdi die hergestellte Verbindung
20ac-(Hydgsweshyi).%pmg" !en-3-artns4ure, N. N-gl-lHpy yndrstg14
-grbxdcrbons, ure 17".(NN.iispropy
1sbQ$,ni4)44Iuor5Indrost-en-3-carbonsanurs , 30   17jF~(NN.aprpbwwmidW
ur-andt3,5-f4mie.3-carbonsflur , 20-aN -0ngpyfn11u"Ipregnlb
I4,aronnlurw , 1N7,N.Nwom upoygwn~ nl~ndroqo-1 ,xdl3enp-3carbonesure,
NINODii80 g pyi+ "4~ re2.lnA17H  rboxamid-3-carbonsaurs, 35   NN71
iigagggpyigz44.geP.U.117o n.lm4 Worbonsgure,
N,N41g~pIr&9ya~n~r,,.n.7'rqoxpmvid.3P~oarbonelurO, N. N-Dies Qp S" .,5(1
O)Jdlsn.1 7pa.!prboxamid-3-carbonslure,
~~NN,D"iisg,pygolen,17JSorboxs13-rboflsfiurS, 1
7F(Nwt~y~ro~sniZ)44rQSt4.,G1 14.,3nrbonsfiure, o   17P-dntW 4wrost4wid
1t-35-io3hrbonsiurs, N-tP ut4 ez.4nd 4*1n d-7.bovxamd-3 srbonsiure, 1h
7tu71Am>~ OmC.5W^nsipst41-caonsffiuodre 3Swowr^yutanr~q'3An.1 7Pqrboxamid,
hI. t'lWv     _* drort, 2,nSI prbw~~d     rbonhure. LIIj.JN   or:1n
Ipbx~W~cohure, hWtZLIU4.i(t@)4Jf1T0R.CpWgp1$Wbf5ur5 odor 0            .
.     i   bC"Qn~u lIt. 4. VY .pp" aw   n tsing Ow A rwnglmtW&, urnfassend
die Verelnigung einerVerbindung der Formel (In): 78    EP 0 289 327 51
I 1111111 111111 liii 11 1111 *   C   L   M   S   * 5~~~~~~~~~~~~     2 R1M
~~~~~~~~(Ia) 



In der der Ring A bin au 2 WQolbpindungen hat, die Ris.i 5, 5 lUnd P
fuatlve i~oppilbindungen, angezelgt durch die untbrbrochenen Union, haban,
mitder is   MSpbe, do der wRbn  G ko*l  CrCi-DQppelbindung aufwdist, falls
der Ring i *ins C,-CrDoppslbindung bat, M sin S*Q f. adi Sachwafelftam
badeutot Z dinon Rqt Or PrwJ (CHNh b.4ult, und n 0-2 ist, X sin WmGsWA&U,
Cis, Fiw-, Bjpm, lodtom, oinen Rest der Formel CF8 odor olnen C,.rAikylrest
bodeu- 20  tot       ' Y gin Wg  oqff&Wn, sin Rse der Formal CF3, sin
Fluor- oder Chloratom, ein Rest der Formel CH$ ist, mit der kulgobo. de. Y
oiR Woworftoffetom Ist, falls es kolne CrCrDoppolbindung gibt, RI qin W
xwqtofft     oQder ofinn 0::#-Aikyirogst bedeutet, R2 flt odor ais .on
_Wae. tffstn odr oin Rest der Formdl CH3 vorilogt, mit der Mallgabe, dai3
R2 fehit, 2   fall di iw* Kph.nstaffatom, an dae or gebundan it, eins
Doppelbindung trlgt, Ri'bW.fils0 gi. C9 .-,  C- orQdorine CQsrCtir
Doppelbindung gibt, oderaeia-Wassetoffatomvoriiegt, und Ra% (1) oin
,a-Waserstoffatom, d~ne a-Hydroxyl- odor eine a-Acetoxygruppe undioder 30
(a) sin Rest der Formel 0 iF-W-C-R 4 35 wokoel W eino Bindung qdor eingn
C,_t2- Alkylenrest bedeutet, und R4 (i) sIn Waetoatom, oii) q i iY*Dpmppo
(IU) sin 1,wAIkyirq$, 40            iv) aln My*rx-8-alkyirsst (v) gin
Ci.Alkryrost, (vi) em  2tt der Formnl NROR6, wobel R6 und R jewels
unabhAngig voneinander sue olnem Was- eartoffatom, ginem <:-Aikyi-, olnem
C3-Cydoalkyl-, olnem Phenylrost ausgewihit sind odor Rs und go
Xz-yemmsngenommen mit dem Stickstoffatam, an des sle goewnden sind, oenen
5-8-gliodri- 0              ogen, gqoislgtn Ring, umfnswnd Ois zu elnem
woiteren, aus elnem 8auerstoftund Sticketoffatom .ai.awi.hiten Hqtiqm,
isteon, odor (vlQ sin Root dirFoamel OR' ist, woWi R'in Wasserstoffatom,
sin Alkolniotall, *oen C1.r-A-kyi-, ginqp qiengyirst bodoulet, oder (I) sin
Ru dr Fq!IW D.AIk-Qt8, wgbea Alk eonen C0112.Afkylenrest bedoubt, und R |
Q1 eins l 1b-b lwrkyropnytgruppe (iI ohio C%,1s-omlkyI *.rbQnylgruppe. 



(iii) sin 6Eoyrpt, (IV) gin 0  A"Mrbrlg1pm (v) sims hmj  odor .
0q4uQiermuture  Aminocarbonylgruppo, vi) n        trW     odor (vi) *1
04..AwAk5IN? le (4) gin RIW e! FPqwW  wW.QQA# odor der Formel =CH-W-OR',
wobsl W sine Bindung odor o*nen C-,.2Ai    rtt bedout  wiud '   ln; P die
gleiche Bedoutung wie vorstehend haben, und Rs obenfals    Ei 0 289 327 B1
I !II11i    IlijI 111181 I!I1 ei Wn  atftm odor eins Ct
2-rAfyloarbonylgruppe bedeutet, (3) i Rit der Fuma 5
on- 0, wobel die goaigholte Bindung dao 17-o-Wasserstoffatom ersee t0
(4) sin acWqugmuicfftom und sin Rest der Formel fl-NHCORO, wobei R9 einen
C-12:-Alirest oder einen Rot der Fpvie pNRARG bedeutt, wobel Rs und RO die
gleiche Bedeutung wie voretehend haben, (5) fin W      f m  n gins o
PCyanog uppe, (6) sIn arWuba? ffu    und ohm 0-Tetreolylgruppe odor (7)
eIno KeWpgpgpe lt, 15      und sines phafmazautlsoh ver"pllchen Seizes
davon und sines phannazeutlmch vertilchen Tragers. , Velrfajern
grAnAPlruh4, In darn die Verbindung derFonnel (la)
N-t-Butylandrost-3,5-dln-17p-car- boxamW-:garbon"um Qdqr
N1N-Dlleopropylandrgst-3,5-dlen-171-carboxamid-3-ocarbonolure 1IL 6.
VYkhrrn ;w   ilu ng eir  Varbndung der Fonmal: 20
14 25 0     X     Y 30 in der: R2, X und Y wi fOr Fomagl (Ie) In Anepruch 4
bechrleben sind, und R14 gleich Rs lst wle for Formel (la) In Ajispruch 4
bgrl, R' sin Wq mrWtftm odor sin eCl-Alkylrest la und os  M sin Ssasrgtf
r SW rWqt n  bedeuet, wufuad dig fthendunq alnerVorbinndung der Formel 40
R2 x     Y Ind: 



l       u rn,, QhIQr-, FIuor- odor sin lodatom bodeljtot, und R2, R14, X
und Y wie vorstehend beschrleben sind, mit oism Aithiumrs
n tro und dann mit einem ( rboxyllemngsmitel odor mit elnem
Pollsdlumicatelyaator In Gegapwa elnqr DM, sine Qj.WAiIgwji  wind von
Kohlenstoffmonoxid. 7. vTkhhrnab Anwri@, wgbel * hernpo ihts Verbindung
N-t4ialndraet-3,5dien-17OrboxO- rnmd3.ugb0Mqre ods N,
qopropyindrogt-3,5..dlenarboxamid-3-wbonfsurO it. Pi t""rQ011 fair
ftlgeiudog V,~rV*9f IW: OR 1. YVebhrn gur Her*ilung shner Voibndung der
Formni (1): so    10                             0     X     Y In der: der
Ring A bbI zu 2 Qoppolbindungen hat, die Ringg B, C und D fukulWtivo
Doppoibindungen, angezeigt durch die unterbrochenen Union, haben, mit do 16
Ma~gg** ,a-.P& d Ring C ksing Q,.C,6-Dlqi2ibindung autwist, falls der Ring
B eine C-CrDoppobindung hat, M Bin $SuenistQff- odor Schweeidatom bedeutet,
Z einen Rest der Formil (CHO, beodutet, und n 0-2 let, X en Wasserstoff-,
Qhloor-, FluQr-, Broyn-, lodatorm, einen Rest der Formel CF3 odor olnen
C.-rAIqyirost bedou- 20 tet, Y in Wswrofom, ein Root der Formel CF8, Bin
Fluor- odor Chloratom, sin Rsst dor Formsl CH$ ist, mit der Me0gagb, d4g Y
tin Wssesrtofftomn1lt fails es kelne CrCrDoppelbincdung glbt RI sin Wbsa;
gffiQfg        lnqen ClAiiyIrq*t bIecoulet, R2 fahit War t Oin W  najatogn
odor On Rest der Formol CH$ vorliogt, mit dor Maogabe, daoli R2 fohit, 26
fails des KrhlIntofftn gn gs or gpqurdon Tat, ehe Doppelbindung trlgt,
R'*hUt, Weilhaalfs CA-CG, GOsorolne Q5 -CiovPoppolbindung gibt, odoralb
a-Wasserstoffatomn voriisgt, und RS (1) %in qaJWugH gqlftom, dsne
%.Hydroxyl- oder sine a-Acetoxygruppe und/oder ao        (e) gin Rat dgr
Frrmvi 0 P-W-C-R4, 85 wolit W sing Bindung odor olnen CI-1. Aikylenrest
bedoutet, und R4 (i) sln Wasseratoffatom, (ii) tins Hydrgruz . (ili) *in
C14 *iyt, 



40           (v) sin Hydm%4yiV1.Iikyirot, (y gin Qjp4ikQWyre$ (vi) oln Roet
der Fwml NRMRI. wobel R5 und R6 jeweils unabhlngig voneinander aus olnem
Was- *raaffatwpj.. yng  CAibky-. sinem Cse CydoaIkyl-, einem Phonyiroot
ausgewlhitisnd odor R5 ijnd 1 i0 aeswwngenommen mit d3rm $tckstoffatom, an
das ale gebundon sind, oinen 54--gilodrl- *            gsn, gsttitn fng
umfassend bis zy elnem welteren, 8u8 einern Sausrstoffund StIlckstoffatom
,qap~i~tm hl e*st9M, laoluten. Oder (vii) dql Rs$ r lw*i Q  io, woWo RT ein
Wasserstofatorn, sin Aiksilmetall, oenen C1..1-Alkyi-, S- S      xwt
bedsutsw cow (b) *s  !t dfv Fb! 13Aik.lQW, woboi Alk einen C 1-12
Alkylenrost bodeoutt, und Rs M(q linip ifhnyis1ikyiaitbonyigruppe, (11)
ging ".jO1ygfl~gkymqr.QnyigruypRS. (Qll) gin tgzoyro (iv) aina
C,,SkosxycarbonyIqrppe-. (v) ene Amino, o4or *ine CrAiikyi-substituieits
Arninocarbonylgruppe, u             (vi) ein Wuorptoffstqm odqr (vli) 9ui
C".cw~  WL (2) sin Rest der Formol wCH-W-CO-R4 odor dor Formnl -CH-W-OR$,
wobei W sine Bindung odor einen -   AItsyimnrltbmAtsund R4'unRdi
gloich.Sedeutungwievorstohondhabsn,undRo ebonfilo SI    EP O 289 327 B1
I B!ll   1 Hil 11111 111,11 l  111 ein Wmoertvofttgm odor sine
C120-Aikylcarbonylgruppe bedeutet, (3) ein R"t der Fonnel 5/- wobei die
gestilchlte 6inndung dne 174-Wpsserstoffatom ersetzt, 10      (4) ein
.Waaaorsatofftam und eln Rot der Formel P-NHCOR9, wobel R9 elnen
CI-12-AikyIrest odor einen Rt der FarnI P.NROR' bedeutet, wobei R 6 und RG
die gleiche Bedeutung wie vorstehend haben, (5) etn %'Wgurftffgtmn  nd ging
OCyanwgruppe. (.) PJn sWauoe fttm Ynd *in PTo    slgisuppe Wdar (7) sine
Kqtqruppe lt i5      oder einas pihnuutisch vertrilichen Saizes davon, mit
Ausnahme von Veybindungen, in denen: der Rlrg B 4;pC. yO un
i-Qr)oppoIbind jngen hat, RI elnen Rest der Fonndl CHs bedeutet, und Ra
sine cir Ring 5 eine. Gr.04-, QrCr und Ci1rr-iDoppelbindung hot, RI elnen
Rest der Forrnel CH3 bedeutet, und R3 ,en Rest der Formel COOCH3 lot, und o
di rng S   e CvC vDopeabindung ht, R1 dinen Rest der Formel CH3 bedeutdt
und Rs din Rest der 



Fownq GQCi4 ist, umeasgd db BefndUung mt miner grgiWahen Baee. elnem
Phosphin, *iner Pilladlumr(II)Verbindung ung etinep QFAs kytIhkohqi und
anschileignd die Zugabe von Kohlentoffonoxid zu etner Verbindung der FQrnml
MV; 2S 30 ~ ~ ~ ~ ~ ~ ~ ~~~~~~~1 __  ~~~~~~~~~~0(V) CF3-S-O 11.          Ro
35                           O          X      Y wobei X, Y. Z R2 ynd RIO
wie vorathend baschrleben sind, und R14 R3 lot oder Elnheiten bedeutet, die
ohe- misch In Rs yvmqwandelt weardon kinnen. 2. Verfihirn nhch Aeh*wh 1,
wobal die hergestelite Verbindung N-t-Butyiandrost-3,5-dIen-17l-carboxa- 40
m       nld..3-wfoaAu  gg MN.DfJarQpypandr
4,dien-17p-arboxami-3-carbonesure et. 3. Vufthron ng:h Anspruch 1, wsai dib
hergeetelite Verbindung 2O-z-(ydxmgUy)l.-rwenar,4wbnIvre.
N,N.D~igg$-ndrg*n~1 7flxandboow~rbpjnj0Rre. 10m M~  ro.N,  21W  py-   m
44n4~s -at-v #I      n yre, 4s   I?(bNM*R pgiqpzya>4QdXqWqinr-3-4cgr3io
bnsffiure, 2 ,y~fi.ugregJ>4n4.worwur.e ?>h                i       1
t~~~~~~~~70crboxamid, 1PQh8fdF*24fl17StoX1 ,d4Q nure5, @
_,z~~d4>17Sn17parbgonidaboure, hLI'J Q*1}- n~ifiabnfir
17g(NSt~BtqyvrbwmWi)qndro t-,5,11-trien-3-carbonsture, as
l7p..N44kAjyoxmlnd)a4rjr4oet4A.dlon-3thlocsrbonslurs, 4Wi5qnws tn-17
7oa~rbq o,7mld-3-bo~nseubre, 170(N4jrlbM0ni )4r+~- 5ndrQstL-afnd 3-
carbondgure, 1704NA.t Bgyiwrboxgmkd)+-.iuorandrost-3,5-dien-3-carbonmiure,
82    EP O 289 327 B1               I 1111111 1111 1ll )ll 111 N11
3-Cpiftmoftx.Nt-ttil~ndrost-3,"ion-170,aboxiai,M S.*
171,N4-tuty5gQtanmld-k.a-androst-1,3-dien-3-carbonsiure, Nwt
WButyIclndrOt-2-en.17a- rboxamid-3-carbonsaure,
N-t-Buylendrooet-.4-dln-l7carboxamid-3-curbonslure, 



5   M-t-Butyl6  4v*n-17"rbax W-3-abanefiuro,
N-t.BjIetr4-,(10)4.n.17'-tcrboxamId4-3sebonslure oder l atrw3,!     dius.17
1rbo3ni.crboneowe lst. 4. Vrelnrn wur loretellung dnes Arznelmittls,
umfassend die Verainigung elnerVerbindung der Formel 0a): 10 R  M
(Ia) O   x   Y In der: der RJng A bis zu 2 Poppolbibnungen hat, die Rjnge
5, I uid D fakultative Doppelbindungen, angezeigt durch die unterbrochonen
Union, haben, mit der 2i   MSgsba, dm.4 deOr Ring C kelne
Qg-01-Doppelbhndung autweist, fals der Ring B ine CrCrDoppolbindung hat, M
ein Ssuarrtoff. oder Schwafolatom bodoutet Z oden Res Oar Foal (CMWH,
bedoutbt, und n 0-2 lot, X sin Wabveftfiv, eht-r-, Fluor-, B -, lodatwn,
elnen Rest der Formol CF3 oderolnen C-Akyireat bedeu- so  tot. Y sin
Waowrstfetom, sin Rest der Formal CFO, dn Fluor- odor Chioratom, etn Rest
der Fornal CH$ est, mit der Malbs dst$ Y in Weaserstofftm 1, falls es keine
CrCrDoppoibindung gibt, R1 al Wuwta~t Weidr ohan CQwANky et bodoutot R2
fohit o.1r a e  Wm      t IN  in   Rest der Formal CH, vorflogt mit der
Maolgab, da R2 fohit, as                    M    V du or glndon lot, sine
Doppelbindung tigt, R1IOft f1Maj gifts Cre%. Wdr *w srine
CvCie-Doppelbindung gibt, odor alsa-Wausertatatom vorilegt, und (1) ml
a-Was2Rstmff-tm. ino g-Hydrgz- odor sine cL-Acetoxygruppe undloder o
(a) sin Rest der FQtmt 0 p-W-C-R4 (ii) elng l'ydrQxyiguppo, (l~l) tin CWA.
11cro", 7            () eM hy~req ytuxy4.,a-uikylrsqt (v) On PIAAWW (i) I
Rqst der Fqgrp  NR5Rt, wabol R'i und R' jewells unabhingg vonoinanderaus
dneom Was- 001080^ alpm  C4AIcy4-, ebwm Cw-yd9ohk, ehm
Phenylrestawguhwiltasnd odor Rs uno FP Waomopqenqommen mit dom
Slckstoffatom, an das ala gebunden sind, o*nen 5--gliedr- Vgwm, gqstla
Ring, mft  n  be zu Winom wobtren, sue alnem Saus1toffund Stidkffaton
guaews  ibn Iietmroatqm, bed .n, odor (vii) qIn Ret qir Formal OR7 ist,
wobel R7 ein Waosofftom, dn Alkalinoetall, aren Cj-.rAiJyi-, 



lonee OLMdZrt bfdeJ ager 83    I l li 111 IIZ~lI Al l!II|| EP 0 289 327 B1
* c   L   M   S * (b) sin Rest derForrnel "3Aik-01R8, wobei Alk elnen
C1-12- Aikylenrest bedeutet, und R8 (I) eing
PhqnyI-Cj-gi-ky1Car~onylqrupp4, (I) slns, CS.1.rCyclalkylaerbonylgruppe,
(II) tin  zylreg 5            (Q) Ine  e,&-AlWycarbonylgrup^, fY) glin
Amlngr odor oio Ow-lAkyiupjstitgierte Aminocarbonylgruppe, (vi ein
WpWroftprn qdgr (vi) eaim   AIkyirea ht. (2) ein Rs wt 4r Fowme -CH-W-CO-R4
odor der Formal =CH-,W-ORs, wobei W sine Bindung odor eonen 10      QI,12-
AU'wbodayt un4 R4 und RI die glechhe Bedeutung wle vorstehend haben, und R8
ebenfalls ein W4swrotoffhtem gdor sine C1-2r Alkylcorbonyigruppe bedeutet,
(3) Gin Rut dF 15 0    , wobei dTi ge hsWiote, Pinoung das
17-q-Wasserstoffatom ersetzt, 20     (4) sin qWgliffftom und sin Rog der
Formel 3-NHCORO, wobsi R9 oeinn CI-12-Alkylret odor einen Regt d4r ForMOINR
bIPWoe t, wobol RI und R' die gleiche Bedoutung wie vorstehend habon, (5)
*n O  hn   ind lI.-Cyanoruppe, (8) gIn  W    vtgft ~m Und Inge Vqie
!ylgwuppe oder (7) gine Kpogpag bU , 26      und olng ph    vertrigIchon
Seize davon und sines phanmazeutisch verbiglichen Trigers. $. Vorfhrgn
pemrn, An*Qh 4. In 0om di1 Verbindung derFormal (la)
N-t-Butylandrost-3,5-dlon-17f1-car- boxgmdg             odar N.
boprgylwdraat-,5-dion-17-carboxamid-3-carbonslure lbt. 6. Veifhron =r
ierataliung elner Vertindung der Formel: M
~~~~~~~Q   x   Y 30 in der: R;S, X uji Y wi f~r Formiu (Ii) in Anaspruch 4
bwchrisben sind, und R14 ghoich R3 ist, wle fOr Fonnel (I8) in AnopruQ~h 4
beohdeben, R1 en Wso~ofm    odor sin C14-Aikylrest let, und 41l  U ski;
8mwtf. *s $qhgfelgtqwi pqqutst 



4w    _  {l iag nd die egii~iung ti~Vr Ylndg dgr Formel H3CR R2R 0  x  Y 84
EP 0 289 327 B1                    L      N    D In der Xi esin Erorm,,
Chlor., Fluor- oderein lodatom bedeutet, und R2, R14, X und Y wi vorstehend
beschrieben sind, Wit elnern Alkyllthlumreagens und dann mltlnerm
Carboxyllerungsmlittl oder mit einem Palladlumkatelysator in QMPMWA alrr
BuS, qiu Ci.A-A5kwiol und von Kohlenstoffmonoxld. 5      7. Verrahn nwAh
Anspruch l, wovbe die hargostilt Verbindung
N-t-Butyiandrost-3,5dlen-17E-oarboxa- mW-3apqj'eiur odgr
NN.Qalyesiprop4a-ndrct4,5-dienoarboxamid-3-carbonsiure let. Revendlpatlaon
poawr Is* Etats contractents sulvants: AT, BE, CH, DE, FR, GD, IT, Li, LU,
NL, 1. gCMal reprisent6 per la formule (1): 15 R3 20~~~~~~~~~~~ R tlof   X
~~~~~~(I) 25                            a~~~~~ O      X     Y oans
laquelle: I cyql A a jusqu'A 2 doubles liaisons; so  lse cy~p 1, C t D oant
des doubles liaisons facultatives Indiqudes par lee pointill6s, sous
r6serve que le cycle C Wo pp un. douWo llsaon C~-C:1 loraque Is cycle a a
une double liaison Crca; MestQwaS; Z et (CA2),, at n oft 0$; X eat H,  F.
F, 1jr. , CFs ou un groups alkyle en C1..; 35  Y ot W, VFS, F, I oGI gylb,
sM  roMve qye Y set H lorsqu'I n'y a pas de double liaison CrC.; R1 ast H
Qu un grop  sile en C,.; et sabngu rAwt    fmd H ou de CH, 9oUs r6ve que R2
eabsent oraque ratome de oar- bone auqu"l i pt   PO poe  damble liaison;
RIO 5$ 09.l IWMIj y   n VFu*   ligison C.sC, Ca-C, ou C.-Co, Cu eat pr6aent
sous forms dun atome 40  d'hydRO gM     ;g (1) abhydieghm   hywvt GU
Aokiwxy et/u 0 



_-W-C-R4 QO W et upn ligigji pu un grqupe alkyline en C,-12 et R4 est u( un
dome  d'hydrogneo, (il) un groupo hydroxyle, (Ill) tin group *!kylo on C1,,
(Il) Utn 9mupe hydryWy  en CI8,, (v) un wrow  loMy on C14, 55
(vi) NRqR', o R4 et RIO sont cheoun Ind6pendamment cholbls panni un atoms
d'hydrogbne, un groups ikyle on Ctg, un groupe cydaalkyle en C3. Cu un
group. phnyle ; Cu Rs et R%, ensemble aV09 l't"m  fuglo puqt,*l lb sont
fixis, reprisentent un cycle ssur6 65 ou S chatnons compre- it u clue un
utr. h6*Qstome cholbl parmi roxygine et l'atots, ou    (vi QR7, ou RT et un
atoms dhydrogbnes un atoms de metal alcalin, un group. alkyle on C1..8 ou
un groUpe , bnzyle, ou (b) fpAIkQfR, .4 Alk et un groupo alkylens en C1-12
et Rs eat (1) un gr  vpe ph4rryl (aIkyi n C1A? crbonyle, (0i) un groupe
(QydiQskyl on QC_ o) qcrbonyle, (iii) un groups benzoyle, (bW) yAn grQuOg
(41Cely On C1-) carbonyle. (Yv) yn g!rQ    aminoggrbonyle ou (amlinoalkyl
(C014) subtitue) carbonyle, Nyi) un Man C'hydrogne, ou 10           (Vil)
UJn QgURO 4ikyl en C1,,&, (2) = H,-W-cOQ-IR oyj w<;HW-OR, ou W est une
liaison ou un groups alkyene en C~12 et R4 et Rs ont la m~rn siglnlfgo Qg
cldousus et RI set egalement un atoms d'hydrogbne ou un groupe (alkyl en
C0120) carboylo; (3) 1S 20 oO la liabion en pointillI rempiace le
17-m-hydrog~ne, (4) a~hy*Wgg     t "NMQQRO oO R9 et un group. alkyie en
C1-12 ou P-NR5W ou R5 et RG ont la mime signfaitlion quo Qideesu, (5)
ahydmgkn at PwenYQ 25      (6) ,zhydrQinv * ot 0ttragolyie QU (7) U'n g x
am@; oy Un qj gal WpJ Smac  IemeMt aopptaile de calul-ci; 1 I'exception des
composes dons lesquelds le cycleAa Un doUbi lglon CrC4 stle cycle 8 a uns
double liaison C-C. R1 setCH3 et Rs estun groups 



cf; 30      i, cyfig A a ijn, ~gig~uiWi llajsin~n CrC, et Is cycle Bi a une
double liaison CrCs et Is cycle D a une double liajgw  7GWva R1 Ut CH3 Ot
Rs Ot QQOCQH ; St ie cyde 3 5  wu dobt liaison CvC. R1 at CH3 et R3 est
COCH3. 2. ComPsO selan Is revendlositan I qul eat I'scide
N-tert-butyl-androsta-3,5-dine-17-carboxsmide-3- carboxylig" GU l's  l NM
4eJiFrQpylndrqdoW4e5-dl6ne-1 7P-6arboxamide-3-carboxylique. 35      3.
GAmpoiO* m nii rvendlcatbn I qul eat l'aoide
20-a-(hydoxym6thyl)-5-i-pr6gn-3-6nu-3-carboxylique, recWe N.
".ftoprqPOy%4ndrht-34nv-17P-qorboxamlde-3.qorboxylque, rwo 17g6(NN4iw1
rbzl^-nra                          ncro-3rylique, racid.
I7F4(N,&odll-grqyiJ        4nu.mndrosta-3,5-dinens3-oboxyique, rzcW.
20--(hydrlnr*hfl ,uorQZ-"oo-pgn-ne   -3-aroxlique, 40  Is 3abomyst
N.NN.,dtopyidr..mndrot. .dilne.1l7P-carboxamide, rscido 1T",N      ytqW -1u
i3d       d        3-diibn-3-carboxyiique, l'ecide
NJNWi"Vlropi.5,oxndrq-a-n r   -arboxemide-3-cerboxylique, rscide
N,N-4ieprqpyi.d n.*31'pncavboxemide-3-csrboxylique, rwacde N.d1eaop-ro7pd4
xdroetmsid1iwboxamid.-3p-carboxyiique, 4F  Fa~  *MMW~mwi(04*
_199U17mdid3orbooxyque, Fsgld NtN~dlu4Iinw17ideor icarnte.cabxyiiqus,
r..Ide 1f(fli7,bptylinbgmmlSg)3,droate.3j,1 I-tribno.3-carboxyllque, E&V
g       1770*=-c rb nde3arboxyil que, N   PWe 1YiW~
ylW*botami)fiuyQFo44qndrost-3-4ne-cwrboxylique, Pgid 17gWyn
eql@)4fiuQllro-g~rst      n-3,5dibne-3-wboxyiique, Vacd
(hydhyI).Ar4~.rwg.1.rw2-carboxyilque. rwxe 17'        bv~yfcj  cam ds
angren1,3dlino4.3boxylique 12 FeolXi
N4*nbst.4news-17nP17qarbboemid3-carboxyilque, rsows
Nt~ni,1d17lrnido=rbgaylique, racide N"*1 9rgamn.7gurboxiaed*jrboytxique,
rcide Nq4tw ~butfdi 10F-rb        mI7 efxida3boxylique, ou RR    EP O 28B
327 B1            .            II . I   11111 I'saide
NJstert-iutyl.ekas.3,5dibne-17carboxamide-3-carboxylique. 4. ompos6
represent6 par la tonmule (111): 5CH R 2 ~     R1 so    g               g
~~~~~~~~~~~~~(III) 



a 14 10~~~~~~~ dana Isquola log oe B a uns double liaison facultative
lndiqu~e per le pointilll; 5   R  t Re cant choun 4 ou un groupe alkyl en
C1.; RI' *ot HGC(CI)CH.OKR20, ob R20 eot 1 ou un groupe alkyle en C1,..; ou
CONRM4R1, ob R2" et R22 sont Ind6pendomment H ou un groups alkyle on C,..
et M eat 0 8u S. 5. ComP=6 de famule (11) 20
13 k2   ( j          ~~(II) 25                       A 30   dans laqwill:
le cygle A a juagq'* 4 doubles liaisons; les Wyplsv  et 0 ont deq doytgo
ls1ions fooltltives lndiques par lea pointills; MoatQQuS; X eA H QU un gmup
haitpinc Zt 35   RIs Ot WOi u un OMpOatig1e en C1,s; R2 oat N gmJ un group.
WIWyls Oil c,,; R19 qt e bRnt lorgu ye un.  oal lion C4-C C5C Ou C-Co,. Ou
sat prdsent sous forme d'un atoms d'hydrogbn. ; e 40     (a)
HQ(0H,)QH20it'o, ob R2 set H ou un groups alkyle en C1..& ou (b) OQN
1KR#V. ; RX' at dW qQit irtpdtndamment H ou un groups alkylb an C,14. 6.
iiip~eion phinrmagoutlqut    cnmprenantun v~hiwio pharmaceutiqus appropri6
et un compos6 de for- mulo (o): 3 R M < dans laoquele: 1V qyvlV A a Jyqu'9
doubles liaisons; 87    EP 0 289 327 BI                    C   L   H   !
les cycles B. C et 0 ant des doubles liaisons facultatives indiqu6ses per
lee pointillds, sous reserve que le cycle C s peias une double liaison 0C0;
14 lraque Is cycle B a une double liaison CrC8; M am 0 QuA i Z oat (CWtn, t
n W5 Q6; c   X t H. CjI F. 5r, I, CF3 au un groupe alkyle en Ci - Y set H.
CF9, F. aI QU W. "Us rAorve quo Y st H lorsqu'H n'y a pas de double liaison
C-Ce; 



RI set W oau ut groups alkyle en C1-..; R2 est absent Qu croant ;g  forme
de H ou de CH3, sous r6sorve que R2 est absent lorsque l'tone de car- bone
auoll li at flix. oft une double liaison; 10  RIO set lbeent 1QUacl y a une
double liaison C4-CQ , Cs-Cs OU CrCI0, ou set present sous forms d'un atoms
d'hydrcg non a , , Rs est (1) a 1ydmbhn  a~hydroxys ou a-ac~towy eWou (a) 0
ii B3-W-C-R4 20        oW W Vat uno liasbon ou un groupe alkylbne en C,-12
et R4 eat (1) yn Stie dhyrne, i) un R p. hydiyle., (ii!) un groups aIkyle
on C1., (iv) un group* hydroxsikyle on C01, 25           (v) un grovpo
leoxy on 01x (v) NWRM, oi Rf et IR sent chacun Ind6pendamonent cholsis paml
un stome d'hydrog~ne, un grqupe aikylo on 0 ,, un groupe cycloalkyle en C3.
ou un groups ph6nyle ; ou Rs et Rs, ensemble aveC l'elomn d'soto auquol li
*Ont flxgs, repr6sentent un cycle uatur6 A S ou S chatnons compre- rant Gu
"  ul aufs h6toetome chobis pamil roxygene et l'azobt, ou 30           (vlQ
gO, gi W et un dunt ftytgno. un atome de metel alcalln, un group. alkyle en
C,..1 ou un groups bmzyo, qCA (b) P-Alk-OQR, oO Aik est un groups alkyine
on C1.12 et R8 est (i) yn groups phinyl (uil an Cia) carbonyle, (il) un
groype (cyglqalkyl an s.o10) carbonyle, 3s           (lli) yn grguyp
beroylt, (Iv) v qnus (uW ay nn Q.q)  tanyle, (v) Un groups urWnlnhrbonyle
Qu (aminoalkyl (C1.8) subtitue) carbonyls, (vi) un tW  fhyQone, Q (vil) un
qpp" aiky19 an Csp. 40     (2) -04-*Q440 9i VWW. o0f W et une laison ou un
groups alkyilne an C1..2 et R' et RO ont la rmMs dG2niFatigdbn W  W g601uu
fAt ot 6gemont un atomn d'hydrogene ou un groups (adkyl on C1.20) carbnyle:
(3) q*     Qo 1a !4i  on P.orntiJ rimpiqto I 17-%-hy4rogene, (4) whydrv4 9
at P    W  oRQ12 RVt urn groups alkyle en C-1_ ou 2UPNRR ofe RS et RS ont
la mama signcMjion quo dWW.us, 



(6) .hy4rno t P4uzglyle ou '5    (XuawoI*; WiM JQ  PhYMMMOMMMent aqcoptable
de celul-ci. 7. CQ.gQ1fViW Won bg rvandlotion 6, dans laquelle le compose
eat l'acide N-tert-butyl-androasta-3,5- dlh&17'urbomnyi34abwoyliqu9 om
l'acds NN-dilsopropyl-androsta-3,5dlkne-17p-cSrboxaide-3-    A     L  M
S* gafboxylique. 8. Composttlon "slon Is revendication 6, dens laquelle Is
compose est r!;Qki  *      - uhsroymthyl).5.-prsgn-.ebneb4-cAroxyiIque.
Va4ido NNl11rd otpyIJ.G4ndrost.3&n.l17pwcsrboxamide.3.rboxylique, s   r!s
17pJIlgQOr        fMIflP)5-ciuanrost-3ndroste-3ne-3carboxylique, ractai
flip1,NN.dtletgpyraPboqWnmde.*huro-andr1sdt-3,5-dine-3-c rboxyflque,
0I'mi.de Niaj(hgprgp -JsJ44n9h1   prwgsrbn-3-mne-3-carboxylique, ie
j4rWntmjhNq di   wiy~doDei              -17pqarboxamide, racide
N,N~disoperopyi ,ntr-2.443nsr17p.cuarboxumid9OrbOXYtlquO, 1'8nice ~   9pm
-leiiirw-nr8in1roamndro~sts   bxyb I'acide NANIdllwprpbe1 ndrbtmnoP1?p
crboxamIde-3-carboxyiique, I'acbie NNIdleoproptyi,4andOdi 17
arboxamhdO.3-carboxyique, ss
r~id1T>(int*41lylgnlqte-,-lnerosti-a"351-rbotie-3-rbxib I'qcide
1NNlsoplpy%-wonidtetmnos-1 7parboxamtde-3"-orboxyiique, I'acidop Ntr    -
-I r  5rboxami170arboxymie-3lqboyue, I'acide ~ ~    bi-4 10bnrl-a
7"rbtioxQamidro-3ih-wr  oxyboxque u 15   rtyte i(         ytrb)
om4)-androsta-3,5,1 1-tibne-3-crboxyiique, I'acid 17 1,1N.W
antobOXomrdS).OsfdrootW3Awdiabne3thtocxrboxylique, I'acide N4pt-.uWdry
anot4sbn.17pSrb  bxcamide-3-carboxylique, I'scde iF?16kN *2.Wi17rb oxade
ide4-aonrst3bnox3yl  rbqu qu rsckio ~ ~ ~ t~ir oinrg iv1S onmndrots3,
-ibcarboxylique, 20  Is 3jalxi6rt~bvq4uNdro53Wm"5n 4n17p.C
corboxomide, t'acoI4, 17"L.bpftgv*Iy
boxmmrdd.5u..sndroot.I,3-dtbne-4.OarboxyI~que, sracido NxWt bvtylsang*st;
2Arto-1 706crboxamIde-3-carboxyique, realde
N-Wt-bu_44ndrortn.17lri.17arboxam le-3-O arboxylIque, 25  raesd.
Nr?~bk4o*bt    4,5(1O).dIbn.17pcrtoxamlde-3-cartxyltque, ou I'acidt
NW-ui".".,3,541171nid3-3carboxylique- 9. PrFOO   P4M p4"vr un Compos0 do
fQmule: 30                                                          R 



351 40  dun; 1.qjJ*q 2. ^X ot Y sntortts quo dcrftp pour Ia forrnul (Ia)
dans Is revendication  et R'4 eat comme R3 tel quo dat pour In fnrmule (in)
4qny Is revendtction 6, R1 st 1 QW un gru.e aolkyl en  i. :; et MqgtQgt qul
Qmpwd to tsti     d'ynt o d'm womp  de formule 45 dans Isquetle Xi ast un
group. bromo, chloro, luoro ou lodo; et R2, RU', X et Y sont tots quo
d~orlt ci-desus, avoc un agent .Ikyfllthlum, pyi. un agent & qgaybxylation,
ou avec un cataiyseur au palladhum on pr6sence 89    d'une baae, dun
iclanoi en C1., et de monoxyde de carbons. 10. Proc66 eIgn la revendliotlon
9, dans lequel Is compos6 pr~par6 eat J'aoide N-tert-butylandrosta-
t~fqline.17~rwnk4-bo jnalre- ylgug  ou ruclde
N,N-dillopropyl-ondrost-3,5-dilne-curboxamide-3- cvaboxylqwVv. 5      11.
Prgq6d$ pour pr6parr un compos6 do fonnule (1) comma dhcrit dane Ia
revendicatlon 1, qui comprend 4 traita-Mnnt d'uMn ompo  d. fonmule: to~~~'
0~~~~1 ,5                         Cr1 .. 3z 0 dans laquelle XY, Y.  R2 et
R10 asnt telos quo d Wits cl-deavus et R14 eat Rs comne d~crt pour Ia
lobinule (I) 20  ou des fragments qul peuvunt Ure tr nsfrm, Qhimrniquament
en R3, avoc unt bw orgenique. iano phosphine, un aompo96 du palladium (11)
et un lcool aulkiyique en C1..,, pub raddition de monoxydo doe carbon., 12.
Compomu solon la revendicatbon I pour l'ut,0i satlon comme agent
th6rapeutlque. 13. CQmposa solo" Is revendca.tipn I pour t'uyleaflon comm
inhiblbour do la sotTde-at-r6ductase. 26      14. Camp-M  Won Is
rov.pdjosttou I p0  1jfultflon dans un tratement pour r6dulre la tale de la
pros- tate. Revmndlnious Rqr l'gft @ontractnt sulvant: ES 30      1. Prg6
am   riwpr un aampos6 de formulo (1) 3 39 40 40               R1M oTE;
v      - t             ( x )x dans laquile: 



1  b acyC AajiaqU'2 dubes Usaons; We Qju eL 0 ot IP m* Ow double liabsons
fecultatives Indiqu6es par lea pointdlli, sous reserve quo Ie cycle C We"
eS ws flli# liasn GrCu lorque le CyCle B a une double liaison Cr-C; ZM
eesouts2; g   X e  K  U. F. 1! I.  %a un    p  lkyle n A@; V at HM. FJN  ,
P. au V1J. a= raSv quo Y set H lorsqu'll n'y a pas de double liaison CrC.;
RI; wt M y Un qyt.zoo kll gn Cus; R2 eat .baw u q  w.nt sue foms de H4 ou
de CH3, sous riserve quo R2 eat absent loruque ratome de car- boiw Rmoel
got ibcaft we doubl. liaison; U#   RIO at abst IgrW' y e w  doubl, liason
Cd-Cs, Cs-Cs ou CrCIO, ou eat prisont sous forms d'un atoms d'hyfton a s;
qt Rs eat (1) arhydrogkne, whydroyl ou . a-actoxy etou go    * C   ;  M
S* (a) 0 5~~~~~~~~~~ V-C-R4 5 QO W est une iigj6Q.n QU un   upe qIkyiWn en
C_-12 et R4 eat (i) uin Mtwo d'hydrogbnq, (ii) un grip* iyroxyle. 0
((ill) I npr  aR dyio n Qr8, (v-) un groups hydroyalkyle en CI-8, (v) yp
grauje Vlooy 9n C . (Yi) R!, go RO at Rs *ant cheun Indipendamment cholsis
panmi un atome d'hydrogne, un gvgpqp siyl on (,.., un groupe cycloalkyle en
C  ou un groupe ph6nyle ; ou Rs et Rs, ensemble 18           ;   l'mm
d'wsbo, suquel Ni aantfbx6s, repr6sontent un cycle aabru  & 8 ou S chatnons
compre- nent au plus un auitw h6t~roatome cholsi panml l'oxyg6ne et
l'azote, ou (v4A) QR7. 90 R7 ,pt un stome d'hydrogene, un atome de m6tal
alcalin, un groupe alkyie en C-1.. ou un grgup berMAe, qu (b) p-AIiR-QO, 9O
Aik W un groupe alkylbn. en C._12 et Rs est 20           (I) yn grqups
ph6nyi (*Iyis en C1,4) carbonyle, (11) un groups (cycloalkyl en C,..1O)
carbonyle, (iii) un groups benzoyle, 



(Qv) an grqmVj (qlcoxy on m) carbonyle, (v) un gOUp. eminocarbonyls ou
(aminoalkyl (CI4) subtitu6) carbonylb, 28           (vi) yjn slms
d'hyOMOgna, gu (vii) un groupe uikyle an C014 (2)0 HW+HWeMR' qU QU4.W-QP,
cO W qt une liaison ou un groups alkyIOn en C1-12 et R' et Rs ont Is m4mm
1gafissli qgu gJdeq et RP ga 69plement un atome d'hydropbne ou un groups
(alkyl en CM0) crbtnyle; 30     (a) S5 oQ Is liat on on pointIIN remplacs
is 17-cthydrogbne, (4) chydrog~no et P-NHCORS oi Rs set un groups alkyle en
Ci12 ou MNRGR6 ob Rs et R ont la meme sl;flaft"n quo Olwegue, 40     (5)
why drogfte et  yno. (8) ,-hy"rbno at *-%Wzolyie ou (7) yn grqvpe qtao; oy
un sal phsrwAtitiquement sg eptabl de celui-l; a l'exception de compos.s
dans lesquels 1 cycisAs fyr dlubgIsIjQn   0. 4etle cycle B a une double
liaison C-C& RI eatCH3 set Rs estung groups Is ad* A p ugw 49mblo llWwn
CWQ# ot is cycie B a uno double liaison GwC.  et le cycle D a une double l0
SA  w 1     0t1 et  .a Wt = CQHf   qt la WO5S iii, un d @     t GWg.0 R1 Wt
H1S3 et R3 set COCH3, qW _opvnd Is Irltst dtun onpo& do foriule (V): 91
EP 0 289 327 BI                      c   L ' 1G R Z 0 S ~     ~ 10 dans
laqulle X, Y, y, 1R2 at R10 snt ei qua 44inis c-dsus et R14 eat R' ou des
fragments qul peuvent ftre IransformXo chimlgioement en R3, avc une bae
grganlqg ynp phgphln. yn qompos6 du palladium (-1) et un asool alkylique en
C,.., puts 16 l'addllo do manxydo de .crbons, 2. Prould qgign ls
vendLqglton 1, clans lequei le compose prepare emtl'aclde
N-tert-butyt-androsta-3,& dino         gpi4g bIque ou l'acide
N,N-dilsopropyl-androsa-3,5-dine-17p-crboxamide-3- 3, Prggjt$ Won Is
rgyondjrAtgn 1, done Iequel le compos6 prhpar6 est 



20  ragldd 2.%q-(hydQiy4mey),-pr|gn-3-bne-3-carboxylique, rasgde
NN4iUqoprqpy. yj4rout-3Artne-17-crboxamidea-3-arboxylique, I'acide
17N(N,N-dlaopropylwo boxamlde44loos-endrost-34nie-carboxylique, re`I00e
1Yp.(N,N-dfilapropylcarboxqmWie)4fluoreandrost.3,5-dHine-3-carboxylique,
i'aoidp 2g:--(hydrqocym  thy+ftiuarQ+g-opgn43-ine-3-crboxyilque, 25  le
3qwbgmuoxY-NNOlwopropylx 4ndrgu*3,5-dilne-17P-cerboxamide, recide 17
,N4iisiprQpy;carbopxmise4.engroete.ar1 ,diOne3-carboxylique, I'aclde
N.N4JIaoggprgyJ4ndrohktF44rl7scurboxemidnS3csrboxylique, !acide
N.N4bapn4senfa-auieA   in7a   errbobm mide-3"-crboxylique, 30  I'acid.
N,N4pllip        ,6o(1)d4*n Tp.cowboxsmide-3-oarboxylique, racid.e N.Nis.s
4 bd4nW17cerbo.qmlidm.3-oerboxylique, I'ecide 176(HN-
el4YlaurbutemSd).edroas3,41 1-trlbna-3-oarboxylique, recede l   t17
rtWoyicrbuxaml*) ).ndiro.t3,.dine-3-thiocerboxyique, rigid,
N-twt-bflseln.4n   e.175-rntoemlde-3-carboxylique, s5  I'aci4 17.(NstuIswf
ofxemo)fumos4.qcndrost-34n.-3-carboxyllquo, rselde 17DTq4W4p.
})4fyWgrMptp3,5-diene-3-csrboxylique, i.-oa__ rbes4St 1yhgn rga.Mn
x17.urbwide, rsoide 1VJNlts rb- wbvado -1,$-dlfh-3-crboxylque, I'sclda
KI217olt'?           33ca         r     boylque, 0o  ragk$s hi4pyIvn
ygaon..?441roe.17p.crboximids-3-carboxyllque, ricide t4N-bflfirs,-dW fl
17tgngxaomWe-3-carboxyllque, I'ocw, NtW gt.kk1
0lifne.17.ngarbgr,*3.ctrboxylique. ou r.iXd   et      Jmd s-3-oarboylique.
4. Psggjd$ paw 1  4paun d'uns composition pharnacautlque qul comprend Is
miss en associafton 1w' q         q *wiuW (19); 55* 2    EP O 289 327 BI
1 IIIIIL 11111 11111 D 111 deno laquelle: lo cycb A a Jusqu'* 2 doubles
liaisons; las cycles 5. C at ID ont des doubles liaisons facultatives
indiquese par les pointilli, sous risrv quo le cycle C WV pus WS dmbbe
Uiagon C4-Ci, loreque le cycle B a une double liaison CrCs; 5   Mestowis; Z
est (Clvl2) et n 9t 04: X set H, Cl, F. Jr, I, CIfF3 go un group. alkyle on
C14; 



Y 91t K, Cp, F, C1 gg C3, oi     rigerve quo Y set H lorsqu'il n'y a pas de
double liaison CgC.; RI st aawu WUn qroups *yle an Ci-s; lo  R2 eat abaset
au pr4sent sous form  de H ou de CH3, sous rdsorve quo F* est absent
lbrsque I'atome de car- bone auquel R qt fix6 porte une double liaison; RI
ee uSe'it Ig rq'll y  j yrQWjbl, lison Q4rC5, Cs-Cs ou C-CIO, ou sat
prisent sous forms d'un atoms d'hydroogno 9 c; et. R3 OM^ if     (1)
q.hyiroqine, azxhydroxyls ou coacitoxy at /ou (9) 0 20
1-W-C-R4 go W sot UN. l~aison ou kin groups alkylWne on C1_12 et R4 est (i)
un atqne d'hydoge.ns, (ii) ,n grqugg hyd~rxylq., 25           (111) un
groups alkyle on C48, (Tv) un groupo hydrxayskylp qn C14, (v) p gmrpgug
ltoywy sn Qr, (vi) NR5R. qO R' et Re sont chacun indhpendamment chobbs
parml un atoms d'hydrogene, un vupq all en Q5., yn groups cyalglkyle en C3,
ou un groups phenyle ; ou R et RJ, ensemble 30            ve L0 I'Iwn
d'eoP. ;sygml gm sont flBcos, repor~entant un cycle astus6 A 5 ou 6
ahatnons compre- nan, ,uy plq un aut hiraom  chobi prml rloxne et l'azote,
ou (Yi4 QO7R  W R7 ad un taa d'hyW &ne. tun stoma de mitel aicclln, un
groups alkyle on CI..1 ou Un group. Owe, QU (b) 01AQWR, Q@ AlEC et sUn arpw
WOylO en Q112 et R set 35           (i) up, gSMW   i4  (WVd qn %)
aVbQfnyie, (il) Wn gr1o   (cy lwlcyl en Qppig) aonyle, (ill) un grol sy
(Iv) uR rroup (lqowiy on C1..) qarbonyle, (v) sj grae a inoartnylg QU
(sminoolkyl (C1.8) subtltu6) carbonyle, 40           (vi) un gtopw
d'hydrogqna. oU (i) ,un 9MUS SJtlyoe g5 (O) w5Q-W.Q0A4' gm as4.WuR8, Q W  1
uyne liaison ou un groups alkyline on C-12 et R' et Rs ont Is mime
pignlficstion quo ci-dausus St RU eat 6gplement un atoms d'hydrog~ne au un
groups (alkyl an C1.-2) cebnyle i 4f     (3) oOa Ilu il o' paintIA rmpla-w
1 17e -whydrogjne, (4) h4  bNs et *NWC|   @0 R t un groups alkW  on Cf012
ou MINRIRG oO R et R oant Ia m~me fi      algifteean quo 6idesW 



(5) %.hydm*  st OdQylen (a) CA..Y*006M St 04Arowlyls au (7f) UN grkm u
o; 93    EP O 289 327 Bi                 '       111 1 1    1111 ou un sol
phamrmqeutiquyment acceptable de colul-ci. et un vehicule
pharmaceutiquement acceptable. S. RrvA"d son Is roevndicatmon 4, dons loqul
la compos6 de fonnule (1b) eat l'acido N-tlrt-butyl-andros- taw3.5,di~nw
'1ndcarxmlde4.carboxyblque ou NOade
N.N-dilsopropyl-androst43,5.dline-17p-arboxami- 5       6. Pr     i-" pov
p~grer un compose de formule: R 1 150 R M< dans l.@quql 2f, X otY ssant le
qulftd  pouir la formule (la) dans la revendicatlon 4 et R4 est comme R3 W
quo dgi plw ig furnuvl (Qa) dins in revendIcagon 4, 2o  Ri1 est  aou un
prouplkytl aen C44; et i41 0 at   u 6. qui cornprend Is tr.apnent ,i'un
cgjmpova de fonnule 25
P 30 3s   dar.s laqoelle XI ost un group broino, chlQro, fluoro ou iodo; et
R2, R14, X etY sont tole quo d6crlts cl-desaus, avoc un agent oikyllithlum,
pU19 un agent de cerbqxylation, ou avec un catalyusur au palladium on
prdeence luns bas. d,'un Sic2n fl 4n St lge met  l d cqrbone. T. Preelwe
selQn la revondlqation 6, dans loquol Is compose pr~pard oet 'acide
N-tort-butyl-androsta-3,5- dI~na~l79.cerbg~qirmidco~qqmdpyq.IQ9e QY I'aOW.
N,N-dilsopropyl-androsta-3,5-di~ns-ceaxamide-3-car- 40   bQoYlIqu
Revendlcations pour I'EtMt contraotant suivant: GR 1. Prgwol QOU grw Un
oMWn  do frtnwne (I) K3 w '                       v    ~~~~~~~~~~~~(I) R1M
dans loqwule:    * C   L   M   S* 



il cycle A a jusqu'i 2 doubles liaison; ls cyciq P. C et ID ont des doubles
liaisons facultatives Indlquies par lea pointila, sous riserve que ls cycle
C W'i pip un doubl ilojen QV-CI  IQrque Ie cYcle B a une double liaison
CrC.; MutQoU6; 5 Z s (GHCId ne n at-2; X cst i., Cl, F. 4r. L CFO au un
group. alkyle on C1.; Y pt lvi, CF, F, 1 au GM&, souw rierve quO Y got H
lorsqu'il n'y a pas de double liaison C-Cs; ' gat H QU un 9Mu  ikyle on
Ci..; R   W  u t              foms de H Cu de CH3, sous r6serve quo R2 eat
absent loraque ratome de car- 20  baoo W       i CM fli Mft Ung dQuble
liaison; RIO et ObmNA LaaqptI Y a yn. double liaison c4-Ce, C,-Cs ou CrCle,
ou est  fent sous form. d'un atoms d'hy*g90 -n ,; et (1) f.hX ugg
ighydmroxyie ou %,ac6toxy ot/ou 1J (a) 0 Ii I3-w-c-R4 20 go W q# uno lisbon
ou un groups alkylne on C1.12 et R4 eat (i) un qaqms d'hydrogine, (11) yn
grqupo hydroxyle. (Mi) un gyps jyle gn GI . 25           (iv) un groupe
hydroxyolkyle en 014. (v) un WWop glay 9n CI* (vi NRWP, oO R; et RS sont
chacun Independamment cholsbb parmi un atoms dlhydrogine, un groupse mylo
on Quo, un groj. pe cygloalkyle en C3-6 ou un groups phinyle ; au RF et Rt,
ensemble avec r'atur d'sot auquel Be sont fix6s, rossentbnt un cycle saturb
& 5 ou 6 chathons compre- 30           itant qu p a un aute hitroatome
choisi parml l'oxygene et 'azote, ou (vlO OR7, d t7 eat un sn d'hydrigene,
un atoms de mita alsliln, un groups aikyle en C1.18 ou up W0U b~rylL au (b)
-AIk-CIR, @0 Alk St un grouP elkylino en 1-t2 et RB est (t) un gros phifyl
(*Uly en Cls) cerbonyle, 3s           (il) un groupe (eydkoboayl en Cs-lo)
carbonyie, (Ilq) un qrovn bqnwyl, (ly) un grgups (olwxy 9n Cq) qarbonyle,
(v) un groups aminocarbonyle ou (aminoalkyl (C14) subtitue) carbonylb, (v)
Yn eqt" dhy.4rogne, ou 40           (vii) un group 4ky.ls en C01, 



(2) vqIHW'QY     gu WivQHW.QRf, @ W   t june liaison ou un groups aikylins
en C,-12 St R et R ont la winft  VJ9iWJpsin q? 4eeaus 9t RP wt 69plement un
atoms d'hydrogin ou un group. (alkyl en 01-20) c~arbonyl.; (.32 oo iSlWW en
poinVP4 remplup lo 17-Shydrogine, (4) e.hydsqng et p.NlCOIs *0 RD set un
groups alkyls on C1-12 Ou "IRGRi ob Rs et R ont Is mnme signlqaftbn quo
4edneur, ( h) hyl.dro e   - yano, US     ((6) qhydroq6nt  I-thtrWZyle Ou
(7) un' group gito; ou un as phewmoutiquoment accaptable de celul-c ; d
I'exception des composes dans lesquls: Io 0y@ % aw  oftbow lIaisons C,-C4
et C-Ce, R' eat CH, et R' eat un groups cito;    EP 0 289 327 B Icl  IIIIa
le Qyde, B a dm dofbles liaisons CQ3C4, GCes at C,-C17, R1 est CH3 et R3
est COOCH; et 19 cycle B   yne couole liaison Cr-C, RI eat CH3 et Rs eat
COCH3, qul cqmprond Is bterment d'un compos6 de formule (V): *o      l
A       ;      S                  ~~~~~~~~~~~(V) 16 dano iaquqll, X, Y. Z.
R2 gt RIO sont tc18 que diflnis d1-dessus et R14 et Rs ou des fragmnent qul
psuvent Otre franaf~      ohimlquompnt on R', avec uflO b   oaiqu., un.
phoaphine, un compose du palladhum (II) et un alcool aikylique en 0w..,
puls rwaddluon cia mrnQnoy* c.carbaon.. a0     t PrwJ6 WJQI la rqniqatbon
1. dane lequdi le compose pr~psr oa I'acldse N-tert-butyi-androstoa-,
dbe1~r~~l3coyiu  ou l'aolde
N,N-dllaopropyiandroata4,Sduhne.17p-carboxsamide..3. coxyllqye. 3. Proc"i*
solon Ia rvsndlotlon 1, dana bequei le compoae pr~parX eat racdeo 20.
.hydrQyohyt)+r prn-3.414carboxyllquo. racici I 9Ndilarop orQ
amiqcs)44veoro5<-ndroat-34n.3cboxy~lque reow.
Ou(hydspxymnyittyI).fqrg4-ggan--3-ee-3.qrb~xynque, Ie 3_bop~~~yl
yln.drlmta-eWn17l3..arQcmiaie, ao  racid. 1?FN4N4bpropyL       mlq*nd
eiront-1 ,3-dlna-csrboxyilqus. rookie
N,N~bprogdsandret4,4I17~oxemide-3.orboxylique, I'acide Nt~i~w~F7rQxrie3xiqe
rgqsora N.Nsdhuea(10)d*ns7rb~.gariQdemci-arboxynque, as  rokIde
N,Nlbigpropyi~et~a4li~nea.17carboxamnIde-3crboxylque, 



r..ci.e 179.(Nt . btrlcmoxwmld),ndrpa*3,6.1 1-trllne--rboxyliqu., It'ektl7
1T4-temit-tsu oxamIs.eprota5-diene-3-thhcarboxyilqus, I'aold.
l'.Nart..utyica-nrb17xam~-.4urbo.6c..ande3crbost.4n-3oaroxIe u ao   r.chj.
l79ffNwt-ktybabul~x mTde)r6Juqr.Q.nratla4,85dlene-3rboxyllque.
reccl7P1r-tbetwbutylcarbnoxamlde.5cnd~rosa-1,3.duene+s-3.rboxy~ique, *acide
N~t~,kg %!nd*rm-2'jjn~ I7Q.mjopib*-3.oarboxy~lqu., Z  rfd -I ,L __1   i
W~gi ?~oxsmie.-aboyque, PjdMr  Z'                 (O.dn.17..
101~micie-3crbcxy~lkius Cu P~ggW. tbt    Mtc wbzsr.3rboxyil
qus. 4. Pmd pew 11 wS _o func osab~ phonsaceutique qul comprend Ib miss en
associatfon dtw~ eaup dt*l (Is): U Os    EP 0 289 327 111 *   C   L   N   S
* R3 RI>t   (Ia) 10 dans laquolle: Il cycle A  j8 equ'* 2 doubles liaisons:
i1  les cycles B. C et ID ant dos doubles liaisons facultatives Indlquees
par les pointillae, sous rlsorve quo Is cycle C; WO        d yno 6 e lleon
QrCV4 lMque le cycle B a une double liaison C.FC&; M sot 0 ou S; Z at (G1"
n et  Q-2; X eat W., C1, F, Br, I, QF3 oU un grQupe alkyle en CG; 20  Y opt
H, Cf1, F, C; Wi C1H, s9us r4seve qu Y est H lorsqu'll n'y a pas de double
liaison CirCe; RF  WMt    op u..n $upsv skylv 9n ua,; R2 est etasnt ou
prSsent souv fonne de H ou de CHs, sous r6serve quo Rt eot absent lorsque
ratorne do car- bano auqual il q4 f1x p9rt unt ipublo liaison: RIO set
absent loMu'li y a une double lIJion C4rC5, CsCo ou CrCI0, ou est prlsent
sous brime d'un atome 25  d4hydrogpne on 5; et (1) ~hydirc*nr, *-hyd~royiq
ou cal-gpy et/ou (a) 20                                         o 40
0~~~~~~~~~~~~~~~~~ 



h                                        ~~~~~~~~~~~~-W-C-B4 J op' W et une
liaison ou un groups alkyline on C,.12 et R4 est 35          (f) un gtpm.
4'hydrf e, (II) un gr up. hydrgop , (ill) un grups 8!kyle en C ,.. (nv) un
gm PeP hydroxyulkye cn C,., (v) un gou"p *     en C,-a, 40           (vl)
N95RDR gA KG at R sont qheon indopendarnment choisis panrml un atomne
dhydrogbne, un groM alkyls*n Q,..j. un grqtps cyygloakyle en C3. ou un
group. ph~nyle; ou RG et R, ensemble pvoq l'torne d' zot auquel lie sont
flx*6, reprsentent un cycle sstur6 A 5 ou 6 chatnons compre- rwtgn auv Clue
un utjg h6rQ*Wton qhoeisl parmi roxygbne et i'azote, au (vYi QR?, QQ 7 RT g
W  Wnm d'hydrpq~rh un atome de mltol alcalin, un groups alkyle en C,-18 ou
--  1         &n grqtp* bonzyie, 0u (b) 0 -P 90 Alk pt un group h nq on
Gm-, ,2et Rs eat (i) y14f pup  pk."  (alk)d 9n 0.A) ca,*onyle. ( proi (c
kl w G)  grbtonyis.  p           Yiu mim        w SR C ) bonyle, (iv) Upo
aI           au (sinnoalkyl (C1..g) subtitul) carbonyie, (ml) us leaw
fbydo*"ne. 9u (vil) wi wp   alklo   C1..I. (2) *0M.W.C11R aeu sCuWwORS, o(
W  to une liaison ou un groups alkylWne en C_1.2 et R4 et R8 ont la as
wilmsaufaln queo olrmu et Rs W Oalement un atome d'hydrogbne ou un groups
(alkyl en CIN0) 97    EP O 289 327 B31              I VII Hl0l 1lill 1lill
11 1111 5
I oWz la ligisS  on pointilli ronplace le 17-a-hydrogbne, (4) ,.hydrg   et
O-NHr.QOR o RD o  un grQ.1pe alkyle on C, 12 ou WNRORS ob R5 et Rs ont Is
meme 10     (S) q hydrwhq 9t 0-cang, (6) M-hydMO      et 11tillrlyle wU (7)
gmun9 aft ; et un 9W phatisouenuntm armptable de colul-ci. et un vqtlcule
phemoceytiquement gcopt1bl1. 16      5. Preg4d6 g*Wn to rwmndOwi 4, dgro
loqual Is comp=6 de fbrmule (la) at l'adde N-tbutyl-androo-
b4|Rl17lkd~n~xyllque ou I'c0do
N,N-dlioopropyl-andromt-3,5-diino-170-oirboxaml- 



6. P"O p9W prPmrwr un comp   do forule: 20. dans laquelig R2, X t Y sont
tel. quo diorits pour la formule (Is) dens la rewondicatfon 4 et Rt4 est
comme R3 tbl quo dierit pour la t~rmnule (Ia) dens Is rev ndlqatlon 4, R1
got H Ou UN 9ru~ ulkyt on Q;1.; t A Wt O QU 3.~ ~ ~ ~ ~~~~~~ci su gi omrgn
Ieg tIW -mn @i,$ QmiQai do fgrmul, 4i dons laelle)1 2   n grept brtoQ, le
lqrq, n     QU Igdo; et R2, R", XotYsenttle quoedeorits cipdeasws, tol un
dpou UIshI fm, pl. uen adon    r     tion, ou vc un caalyour u palladum  n
preno d~wus ee  d'un eanln on C,4 ot do mood  . carbon.. M    u. 7-g4 lqta
bwwr r          WDpn   d4eq lqe t com    prpgr  trEId.
N.rt-butyl-ndroda-3,& O1mMtItinrkpyt*            *q ft   .ld
NN-dIlsopeotyR2aroXetY  nt drlqo oarboxm do.ecsr. as~~~~~~~~~~O 98    


