
D-Homo-17-chlor-16(17)-ene Steroids The invention relates to
D-homo-17-chlor-16(17)-ene steroids of general formula I  R1R2 R3 CI  



STEROID 1: 1 (I), a process for their production, pharmaceutical compositions
that contain these compounds as  well as their use for the production of
pharmaceutical agents with androgenic action. WO 99/46279 discloses D-homo-l
6-chloro- I 7-oxosteroids that inhibit the 17(err)- 



hydroxy steroid-dehydrogenases. DE 19712488 discloses sulfamates of
D-homostratrienes,  which are unsubstituted at 17a-carbon, however.
D-Homo-17a-chlor-16(17)-ene steroids  show antiandrogenic action (EP 52799).
D-Homo-17a-substituted-pregnanes- and androstanes, in which the 16(17)-double
bond is lacking, are known from DE 2700267. Such  



compounds show anesthetic action. Other D-homo-1113-aryl-l7-chlor-16(17)-ene
steroids that are strong antigestagens  (DE 4042005, Steroids, 1994, 59,
176-80) are known from the prior art. Also known is 17a(err)-
hydroxy-7a-methyl-D-homoestra-4,16-dien-3-one, which exhibits androgenic and



antigonadotropic properties (Steroids, 1990, 55, 59-64).
D-Homo-17-chlor-16(17)-ene steroids of the androstane, 19-norandrostane and
13- ethylgonane series are not known to date. The object of this invention
therefore consists in preparing new compounds with  



androgenic action. The object is achieved by D-homo-17-chlor-16(17)ene
steroids of formula I 2  R1R2 R 



CI  STEROID (I),  in which 



R1 stands for a C1-6-alkyl group, R2 stands for a hydroxy group, a
C1-10-alkyloxy group, a C1-15-acyloxy group, a  C6-15-cycloalkylacyloxy
group, a C7-15-arylacyloxy group, a C7-15-arylalkyloxy  group or a
C7-15-alkylaryloxy group, and 



R3 stands for a hydrogen atom, a C1-10-alkyl group, a C1-10-perfluoroalkyl
group,  a radical -(CH2)1CH2W, with n = 0, 1 or 2, and W stands for a hydroxy
group, a halogen atom for a pseudohalogen or a  



C1-1o-alkyloxy group, a radical -(CH2)m CH=CH(CH2)P R4, with  m= 0, 1,2 or 3,
p = 0, 1 or 2, and R4 stands for a hydrogen atom, a C1-10-alkyl radical, a
C6-15-aryl radical,  



a C7_15-arylalkyl radical, a C7-15-alkylaryl radical, a hydroxy group, a C1_
10-alkyloxy group or a C1-10-acyloxy group, or a radical -(CH2)0C=CRS with  o
= 0, 1 or 2, and 



R5 stands for a hydrogen atom, a halogen atom, a C1-1o-alkyl radical, a
C6-15-aryl radical, a C7.15-aralkyl radical, a C7-15-alkylaryl radical or a
C 1.10-acyloxy radical; or  



R2 stands for a hydrogen atom, a C 1-10-alkyl group, a C 1-10-perfluoroalkyl
group,  a radical -(CH2)nCH2W, with 3  n = 0,1or2,and 



W stands for a hydroxy group, a halogen atom for a pseudohalogen or a
C1-10-alkyloxy group, a radical -(CH2)m-CH=CH(CH2)U R4 with  m=0,1,2or 3,  



p = 0, 1 or 2 and R4 stands for a hydrogen atom, a Ci_10-alkyl radical, a
C6_1;-aryl radical,  a C7-15-arylalkyl radical, a C7_l3-alkylaryl radical, a
hydroxy group, a C1- 10-alkyloxy group or a C1-lo-acyloxy group, or 



a radical -(CH2)0C=CR5 with o = 0, 1 or 2 and R5 stands for a hydrogen atom,
a halogen atom, a  C1_l0-alkyl radical, a C6-15-aryl radical, a C7-15-aralkyl
radical, a Cv15- alkylaryl radical or a CI-10-acyloxy radical; 



and  R3 stands for a hydroxy group, a C1_lo-alkyloxy group, a Cyl5-acyloxy
group, a  C6.15-cycloalkylacyloxy group, a C7_15-arylacyloxy group, a
C7_15-arylalkyloxy  group or a C7_15-alkylaryloxy group, 



or  R2 and R3 together stand for a keto group, a methylene group or a
difluoromethylene  group, or with the inclusion of the 17a-C atom, R2 and R3
form a spirooxirane  or a 2,2-dimethyl-l,3-dioxolane, 



and  STEROID stands for a steroidal partial ring system of the formulas A, B,
C, D, E  and F, which are presented below, 4  



R9 R9 R9 R  R10 X / R7 X / R7 X  



R Z R6 Z R6 Z R6  A B C  R9 R R 



9 8 R" R  Ria Rio  44. 



X R7 R14 = R7 Z R6 Riz H H  D E F  whereby 



in A, an additional double bond can be found in 1,2-position, and in B, one
or two additional double bonds can be found in 9,10-position and 11,12-
position, in which 



R6 means a hydrogen atom, a halogen atom, a hydroxy group, a methyl group or
a  trifluoromethyl group, X and Z in each case mean a hydrogen atom or
together an oxygen atom or a  hydroxyimino group, 



R7 means a hydrogen atom, a C1.6 alkyl group or a Ct_6 alkenyl group, R8
means a hydrogen atom, a halogen atom, and together with R9 a double bond,
R9 means a hydrogen atom, a hydroxy group, a halogen atom, a methyl group or
an ethyl group or together with R8 a double bond, 



R1D means a hydrogen atom, a methyl group, a nitrite group, a
hydroxymethylene 5  group or a formyl group, R" means a hydrogen atom, a
methyl group, or a nitrile group, 



R10 and R", in addition to the above-mentioned meanings, together mean a
double  bond or a methylene bridge, R12 means a hydrogen atom or together
with R6 a double bond, R" and R14 together mean a double bond, an oxirane
ring, a thiirane ring, a [2,3c]  



oxadiazole ring, a [3,2c]isoxazole ring or a [3,2c] pyrazole ring, and Y
means an oxygen or nitrogen atom,  and their pharmaceutically acceptable
salts. The wavy lines at R6, R7, R8, R11, R12, R'3, and R14 mean that these
substituents can be  



in a- or 13-position. The compounds according to the invention have
androgenic activity. The C1-6-alkyl group is a branched or unbranched alkyl
radical, which is formed by,  for example, a methyl group, an ethyl group, an
n-propyl group, an i-propyl group, an n-butyl  



group, an i-butyl group or a tert.-butyl group, an n-pentyl group, an
i-pentyl group, an n-hexyl  group, a 2-methylpentyl group, a 3-methylpentyl
group, a 2,2-dimethylbutyl group, or a 2,3- dimethylbutyl group. The term
halogen atom stands for a fluorine atom, a chlorine atom, a bromine atom or  



an iodine atom. RI preferably means a methyl group or an ethyl group, whereby
the methyl group is  especially preferred. R2 preferably means a hydroxy
group or an esterified hydroxy group, in particular a  



formyloxy group, an acetyloxy group, a propanoyloxy group, a butyryloxy
group, a [(trans-4- butylcyclohexyl)carbonyl]oxy group, a phenylpropanoyloxy
group, an iso-butyryloxy group  or an undecanoyloxy group. 6  



R3 preferably means a hydrogen atom, or a methyl group, an ethyl group, an
ethinyl group, a hydroxymethyl group, a chloromethyl group, a bromomethyl
group, a cyanomethyl  group, an azidomethyl group, a rhodanomethyl group, or
a methoxymethyl group.  Substituents for R2 and R3 that are indicated above
are also preferred in the exchange 



of substituent R2 for R3, whereby the above-mentioned variant is especially
preferred. R6 preferably means a hydrogen atom, an F atom, a Cl atom, a Br
atom, a hydroxy  group, a methyl group or a trifluoromethyl group, X and Z
together preferably mean an oxygen atom, 



R7 preferably means a hydrogen atom or a methyl group,  R8 preferably means a
hydrogen atom or a fluorine atom, R9 preferably means a hydrogen atom, a
hydroxy group, a methyl group, a  fluorine atom or a chlorine atom, 



R10 preferably means a hydrogen atom, a methyl group, a formyl group or a
nitrile  group, R11 preferably means a hydrogen atom or a methyl group, R12
preferably means a hydrogen atom, a hydroxymethyl group or a formyl group,  



R13 and R14 together preferably mean a thiirane ring, a [2,3c] oxadiazole
ring, a [3,2c]  isoxazole ring or a [3,2c] pyrazole ring, and Y preferably
means an oxygen atom. If STEROID stands for a steroidal ring system of
partial formula A,  



R' preferably means a methyl group, R6 preferably means a fluorine atom, a
chlorine atom, a bromine atom, a  trifluoromethyl group or a hydroxy group,
R7 preferably means a methyl group, 



R8 preferably means a fluorine atom and/or  R9 preferably means a hydroxy
group. 










