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D Hono- 17-chlor-16(17)-ene Steroids *159159* The
invention relates to D-hono-17-chlor-16(17)-ene
steroids of general fornulal RIRz R3 CIl STERAOD a
ocess for their production, pharmaceutica

WO 22)@%)85819] ons that contain these conpoundsP@$/ERI05/093792
their use for the production of pharmaceutical agents
wi t h androgeni c action. WD 99/46279 di scl oses
D- hono- 16- chl oro- 17- oxosteroi ds that inhibit the mgmmmmm“
hydr oxy st er oi (- SRiisll OGAIASRT 7)Dne IHRAEE O scll
sul famates of D-honostratrienes, which are
unsubstituted at 17a-carbon, however .
D- Hono- 17a- chl or-16(17) - ene steroids show

anti andro enl ction R 5279 .

ot RS o b PR sl st stspids 85 esnsed formpla
whi ch the 16(17) doubl e bond is | acking, are known
from DE 2700267. Such conpounds show anesthetic
action. In addition,

D-hono- 1113-aryl -17-chlor-1§ ﬁﬂ% ene steroids that are
strong antigestagens (D : 005(:I Steroids, 1994, 59,
176-80) are known fraom priqr- art. Also known is
17a13-hydroxy-?a-neﬁﬂ?ﬁpﬁ?ho dst r a- 4, 16- di en- 3- one,
whi ch exhi bits androgeni and antKgonadotroplc
properties (Steroids, 1990, 55, 59
D- Hono- 17-chl or-16(17) - ene steroids of t he andr ost ane,
19 norandrostane and 13- ethyl gonane series are not

@p to da ob ec @f this.inv ntlon tqg ore d

a procé’fﬁw F e *?rﬁ ’é’BaP %‘i@‘Jﬂ?*Fé‘\%% SRPBGHEE ) hcm%ﬁﬁ’&l gefyrgpounds as
acti on. *@E0000

well as their use for the productlon of pharmaceutical agents with androgenic action.
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*159159*

WO 99/46279 discloses D-homo-16-chloro-17-oxosteroids that inhibit the 17[3-
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.

In addition, D-homo-11B-aryl-17-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 17aB3-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. -
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in wh

2 The object is achieved by D hono-17-chlor-16(17)ene
steroids of formula | RIRZ R3 CI STERAD (1), in
which R 1 stands for a C 1. & al kyl group, R2 stands
for a hydroxy group, a Cl_10-al kyl oxy group, a
Cl. 15- acyl oxy group, a C6 15-c ycl oal kyl acyl oxy group,
a Tty obiscids petieyaddwyD dwooepl 7- ahlomd_(s 7yeng stgrdigs @&érmghadu p
or a C7.1 F al kyl aryl oxy group, and R3 stands for a
hydrogen atom a C 1.1 o-al kyl group, a C
1.10-perfluoroal kyl group, a radical -(CH2)rCH2W
wthn=20, 1 or 2, and VVsthgs for a hydroxy group,
a hal ogen atom for a pseud Fogen or a
Cl_lo-al kyl oxy group, C
- (CH2) m CH=CH( CH2) p-SR&ROW t 0, 1, 2or3, p=0, I
or2,and R4 stands for a n atQqm a Cl_10-al kyl
radical, a C6_15-aryl radical, a C7° _15-aryl al kyl
dical, a C7_15-al kylaryl radical, a hydroxy group, a
_10-al kyl oxy group or a Cl1.10-acyl oxy group, or a
radical -(CH2)0C=CR5 with o =0, 1 or 2, and RS
sRandsstpogs far h¢dsedeh geaupm  a hal ogen atom a
Cl1.10-al kyl radical, a C6.15-aryl radical, a
CR?15- atnadsipt ah&dﬂoﬁylgro@, £C) 1palRyley ) aronlp, & @dll L@yldxfy gloup, a

Ce-15-cycloalkylacyloxy group, a C;.js-arylacyloxy group, a C;.js-arylalkyloxy

group or a C7_|-h-alkylaryloxy group, and

R’ stands for a hydrogen atom, a C,.j¢-alkyl group, a C,.j¢-perfluoroalkyl group,

a radical -(CH;),CH,W, with

n=0,1o0r2, and

W stands for a hydroxy group, a halogen atom for a pseudohalogen or a

Ci.i0-alkyloxy group,
a radical -(CH,),-CH=CH(CH,),-R*, with

m=0,1,20r3,p=0,10r2, and

R* stands for a hydrogen atom, a C,_jo-alkyl radical, a Cq.s-aryl radical,

a Cy.1s-arylalkyl radical, a Cy.1s-alkylaryl radical, a hydroxy group, a

Ci.10-alkyloxy group or a C;_jp-acyloxy group, or
a radical -(CH,),C=CR’ with

0=0,10r2,and

R’ stands for a hydrogen atom, a halogen atom, a C,_jp-alkyl radical, a

Cs.15-aryl radical, a C.js-aralkyl radical, a C7.js-alkylaryl radical or a

Ci-10-acyloxy radical;

or



Cl_10-acyloxy radical; or 3 R2 stands for a hydrogen
atom a Cl1.10-al kyl group, a Cl.10-perfl uoroal kyl
group, a radical -(CH2),,CB2W with n =0, 1 or 2,
and Wstands for a hydroxy group, a halogen atomfor a
pseudohal ogen or a C 1.10-al kyl oxy group, a radica

- ) BACi$SCHp LyrpgeIRaom; £161- 17yl grpmmr«é,) 1-p-perftpuordalkyl group,
2 and R4 stands for a hydrogen atom a Cl_10-al kyl

r adi cah radacale(CH) ATHAIW rvaithh cal , a C7_15-aryl al kyl
radical, a Cr.15-al kylaryl radical, a hydroxy group, a
C1_10-al kyl gy ar@upagt a Cl. 10-acyl oxy group, or a
radical -(CH2)0OC=CR5 with o = 0, 1 or 2 and R5 stands

1; g (r:i i galh?/d‘[Jl O%{}i@sgf%? ﬁ}fé;g%(g grc{?lp,ggl %}b%@ %%I_fég? séelﬁ%halogen ora

radical, a C7.15- al kylaryl radical or a Cl_10-acyl oxy
radi cal ; angl“oﬁgkg?%é@uf’or a hydroxy group, a

Cl_10-al kyl ox rou a_Cl. 15-acyl oxy group, a

C6_15-8 l%r@%&cﬁw&f&&d{?‘wtm_w- aryl acyl oxy
group, a C7_15-arylalkyloxy group or a

C7_15-al kyl sryDok)y grioup, or R2 and R3 toget her stand
for a keto group, a nethylene group or a

di f I uor onet pyHEner 2gm@up, or with the inclusion of the
17a-C atom R2 and R3 form a spirooxirane

R, stands for a hydrogen atom, a C;_jg-alkyl radical, a C¢_;s-aryl radical,
a Cy,5-arylalkyl radical, a C7.js-alkylaryl radical, a hydroxy group, a
Ci.10-alkyloxy group or a Cl-io-acyloxy group, or
a radical -(CH,),C=CR° with
0=0, 1 or2 and R’ stands for a hydrogen atom, a halogen atom, a
Ci.10-alkyl radical, a Ce.;s-aryl radical, a C;.is-aralkyl radical, a C7.;5s-
alkylaryl radical or a C.jp-acyloxy radical;
and
R’ stands for a hydroxy group, a Cj.j¢-alkyloxy group, a C;.;5-acyloxy group, a
- Cs.15-cycloalkylacyloxy group, a C;.js-arylacyloxy group, a Cy.s-arylalkyloxy
group or a Cy.js-alkylaryloxy group,
or
R? and R® together stand for a keto group, a methylene group or a difluoromethylene
group, or with the inclusion of the 17a-C atom, R’ and R’ form a spirooxirane
or a 2,2-dimethyl-1,3-dioxolane,
and
STEROID stands for a steroidal partial ring system of the formulas A, B, C, D, E

and F, which are presented below,



or a 2,2-dinethyl-1, 3-di oxol ane, and STERO D st ands

for

a steroidal partial ring systemof the formulas A

B, C D E and F, which arel presented below, 4 R9 RO
RROR o RBX/ RM XRT XZR6e ZReZReH ABCH9
99 RRRRR R , 0 :Rf R X7 RHHD 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 nmeans a hydrogen atom a hal ogen

whereby

a _hydroxy group,

QQ et hyl group or a RS
yet hyl group, ar { n each case neR
ygen at om ok!

Fl

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

R7
R8

R9

hydroxyimino group,
means a hydrogen atom, a C,.¢ alkyl group or a C, alkenyl group,
means a hydrogen atom, a halogen atom, and together with R’ a double bond,

means a hydrogen atom, a hydroxy group, a halogen atom, a methyl group or



hydr oxyi m no group, R7 neans a hydrogen atom a Cl-6
al kyl group or a Cl1_6 al kenyl group, R8 neans a
hydrogen atom a hal ogen atem and together with RO a
doubl e bond, R9 neans a hydrogen atom a hydroxy
group, a hal ogen atom a nethyl group or 5 an ethyl
group &t ethghgoheer WigetherBith Riaulsubletond, R10 neans a
hydrogen atom a nethyl group, a nitrile group, a

hrdft oxyreetswhwrhegengroupa orettey! Eaupyd nigtilepoupRd hyd®anmethylene
hydrogen atom a nmethyl group, or a nitrile group, R10

and Rlgpoupdr adsinty1@podp? the above-nentioned neani ngs,
togethg? EEan a Jg%gfép bond or a mnethyl ene bridge,

2 e € t ther with R6 a double
Eéknd, @%gn%]@cgggg&%%@t %g?re ﬁ{%gﬁﬂg %oaurg rélg on ;o an
oXig a Ki.ng, .a thiirane ring, a [2, 3cC oxadi azol e
PRATANR T S Pioh T rsrBO v g Tiered psntes, B ehsnenn a double
ring, and Y nmeans an oxygen or nitrogen atom and
thei r pond orrcmathyleae byidgGcept abl e salts. The wavy
lines at R6, R7, R8, R 1, R12, R13, and R14 nean that
t Rése swbstd hydrogs atan obéogeiher adthd®® d@ubteshdridpn. The
conmpounds according to the invention have androgenic

art adtR! tddeeheEhctn aldkible BoRY AN ckiAndAAS GNARraQE ring, a [2,3c]
unbranched al kyl radical, which is fornmed by, for

exanpl gxafa 3Rt fiyd, 295 98 sox@%lg}iﬁ%lor 9{9,?'(3? upoﬁgﬁﬁg?pyl

group, an iI-propyl ‘group, an n-Bbuty

1- butyl oup or a tert.-butyl group, an n-pentyl

group,mgﬁ ﬂ9%Qﬁ€9Px§%wéﬁﬁ“5ﬁ%ﬂﬁﬁ@%y| group, a

2:nethy|pen2%l group, a_3-methyl pentyl group, a
and thsir pharpgcepiraby g rerdgtitsor a 2, 3- di met hyl but yl

group. The term hal ggen aipnmftandgifor a fluorine
atfberwvasy bheoatiRneRatfonR aRbg 8m, aed Rt ‘oneanrthat these substituents can be

in a- or B-position.

The compounds according to the invention have androgenic activity.

The C.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 of 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-
dimethyibutyl group.

The term halogen atom stands for a fluorine atom, a chlorine atom, a bromine atom or
an iodine atom.

R' preferably means a methyl group or an ethyl group, whereby the methyl group is
especially preferred.

R’ 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-



an iodine atom R preferably neans a nethyl group or

an et hyl group, whereby the nethyl group is

especially preferred. R2 pre&ferably neans a hydroxy

group or an esterified hydroxy group, in particular a

fornmyl oxy group, an acetyloxy group, a propanoyl oxy
butylgyelotipxylisathonyHox osspupraophsnywrdnanedasy grogp, an iso-butyryloxy group

but yl cycl ohexyl ) car bonyl ] oxy group, a

or an pindayigqyl@Qagroyp.oxy group, an iso-butyryl oxy group or
an undecanoyl oxy group. R3 preferably neans a hydrogen

aRO Bref@ably MEINBY hyBFRER atod) ofh Mydth AR, aRBhST BolY! an ethinyl
group, a hydroxynet hyl group, a chl oronethyl “group, a

b ’

eroup 8 RIBOR Ry Gl o DUARITE L, HoBhen] sroup. a cyanometty
net ho | group.,Substituents for and t hat

sroup ATy o S T BoaRa e EF b r i B oI Ve ge
of substituent RZBFor R3,. whereby the above-nentioned
v arbsityentssfop Bpard B fRat piedndieatedabqws a5 elsepreftryednin dsexghange
hydrogen atom an F atom a O atom a Br atom a

of sublsifaentd’ fogROupherebyntat ydvegmentoned variamiis ¢spociolip piefdrred.
group, X and Z together preferably nmean an oxygen

ardém Prefauisleicabl Y hp@agsn aohy dh Pesn 2t OMtem, @ BRI, a hydroxy
group, R8 preferably neans a hydrogen atomor a

fluori BRUBL #Met Wuﬁfo?ﬁfﬁk?hﬁ(orgﬁl@{l]@% ?rolﬂ%f,dr ogen atom a
hydr oxy group, thyl group, a uofine atomor a

A2 SR b BRGSO T e o oup, Ru1
KRS o Ba At miren 8 roRaR B g HrBAY! ORI oty et hy!
group or a formyl group, R13 and R14 together
pRef er ntsifgrably ameans & hiydrogereatoimgy,a Budrihe3tdmoxadi azol e
ring, a [3,2c]
R’ preferably means a hydrogen atom, a hydroxy group, a methyl group, a
fluorine atom or a chlorine atom,
R' preferably means a hydrogen atom, a methyl group, a formyl group or a nitrile
group,
R" preferably means a hydrogen atom or a methyl group,
R'? preferably means a hydrogen atom, a hydroxymethyl group or a formyl group,
R"ZandR" together preferably mean a thiirane ring, a [2,3¢] 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, |
RS preferably means a fluorine atom, a chlorine atom, a bromine atom, a

trifluoromethyl group or a hydroxy group,

R’ preferably means a methyl group,



1y

2)

i soxazole ring or a [3,2c] pyrazole ring, and Y
preferably nmeans an oxygen atom |f STERO D stands for
a steroidal ring systemof partial fornula A, Rl
preferably neans a methyl group, R6 preferably neans a
flyorine atom a chlorine atom a brom ne atom a

t Ri f | ubrederablymeags adlyoone atomandsory group, R7
preferably neans a nmethyl group, 7 R8 preferably
nBans prefdratdy inmmnabt pd@rg/orup. RO preferably nmeans a
hydroxy group. If STERO D stands for a steroidal ring

SYSSEFROID pahdd Bt a kRFsTHAIRiINB, systBth dTpRftR atlnuidBans a
nmet hyl group, R6 preferably neans a fluorine atom a

chioripacat 1AnPh Qi m a trifluoromnethyl

group gr a lﬂ%llroxy group, ‘preferably neans a net h%/l
/ R9 f er.abl a hydro roup. |

ZRERa B Po = Bpring Syet chrene gt Ao bRAd A €

R6 preferably nmeans a fluorine atom a chlorine atom

a br oni'HBIOABehYLErowR PF ¢ lsreReINP: group or a hydr oxy
group, R7 preferably nmeans a nethyl group, R9

pRef er pisifgrabip amsinaa metind gyouprandferand/ or R12 preferably
means a hydroxymethyl group or a fornyl group. |If

SRERO Presérasigisndans a dydiory geyupt em of partial fornula D,
R1 neans a nethyl group, R6 neans a fluorine atom a

Y OrEREITR QM Br BHABsDReRic? Phrtfl fdrinliler omet hy !
R preferably means a fluorine atom, a chlorine atom, a bromine atom, a
trifluoromethyl group or a hydroxy group,
R’ preferably means a methyl group,
R’ preferably means a hydroxy group and/or
R'?  preferably means a hydroxymethyl group or a formyl group.

If STEROID stands for a ring system of partial formula D,

R means a methyl group,

RS means a fluorine atom, a chlorine atom, a bromine atom, a trifluoromethyl
group or a hydroxy group,

R’ means a methyl group and/or

Y means an oxygen atom.

If STEROID stands for a ring system of partial formula E,

R preferably means a methyl group and/or

R’ preferably means a hydroxy group.

Especially preferred compounds are cited below:
17-Chloro-17al3-hydroxy-17a-homoandrosta-4,16-dien-3-one (1),

17-Chloro-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one (2),



3)

4)

5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)

27)

group or a hydroxy group, R7 neans a nethyl group
and/ or Y neans an oxygen atom |f STERO D stands for
a ring systemof partial forgrula E, Rl preferably
means a nmethyl group and/or RO preferably neans a
hydroxy group. Especially preferred conpounds are

c #11@eDisblooev] 7d)-hidto 7 arroeth §I7 Hk3hdmyahndrogta-4,16-dien-3-one,
7a- honoandr ost a- 4, 16-di en-3-one (1), 2)

1?7 i, i%@léhyafeww rhén BT Mo AdRRMANELAR Rofe, 1

di en- 3- dne ,

lz qglm Izleﬁ{a% % %93- lg(ﬁOSta 4“%' dlen Orl]lg andr 0st

17- Chl or o- 4, 17a13 di hydr oxy- 7a- met hyl - 17a- honoandrosta
- #,176Dighlore-3 7¢fhkydroxy-11ahempaidsosta- fﬁéi@eraﬁfw@r@%y |

7a- honoandr ost a- 4, 16-di en- 3-one (4), 6)
4 1T CHbbrokl 7@Bdkyﬁmya4»hmcek'&a—ﬂmednﬂmwﬂ&ﬂ 6slien-2-omé- di en
-3-one, (3), 7) 17-Chloro-I

7a B-Gnlekoods Arylafoxyos- fiderohiotneaagiodtadd, I6dfneNomk, one,
8) 17-Chloro-|I

7@7m+fi&<axwaﬂ -y RGO f'r7fﬁlop&ﬂaﬂ?ldfﬁsﬁcﬁno4anaﬁ)h% £16 A Fone,
9) 17-Chl oro-17al3-hydroxy-4-trifluorone

137 zﬁ]qgr?)gldlfol?%ﬁ f;‘lg{g@(g(dylh%r ch(moanflrosg'a ‘l 16-dien-3-one,

honmoandr ost a- 4, 16- di en- 3- one

13 Ehiereol 1 Balg af-Aihyairenyh§enflyrin- bl me@r%%‘l A6rkirmitons
ta-4, 16-di en-3-one, 12)
1'l7@Hlmpek7lalzawa;dxydlﬁa>&yonﬂoﬁadm«m]amd6013&&3-b,né (D6-trien-
3-one (5), 13)

4 A 1T 1Dich v @N 9afl- ﬁy&oiaydvalwmézr%mgr@,amw erha-dndeo-tri
en-3-one (6), 14

137%141&%04 f17a:|37<ﬂﬂr§drgk Ny 9L QX YiohdsNeTRendrRatas e 4, 16-1r

I en- 3- one,

1 or o 0X | -17a- h dr os
Il 7%5-3?@ M S b ep Sy T R RR B
aB gydroxy 7a-nmethyl - | 7a-honpandro sta- 1,4,1
64tl7rldishpro-d Ael-hydrpxy-T-raethpl bla-honteandrdsiedt, épw-trlhn -3-one,
7a- hono-estra-4, 16-di en-3-one (7),
17-Chloro-1 7aB-hydroxy-1 7a-homo-estra-4,16-dien-3-one (7),
17-Chloro-17al-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-one (8),
4,17-Dichloro-17a6-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-one

b

17-Chloro-4,17a3-dihydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-one,
17-Chloro-4,17a-dihydroxy-17a-homo-estra-4,16-dien-3-one (10),
4,17-Dichloro-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one (9),
17-Chloro-17aB-hydroxy-4-bromo-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17a3-hydroxy-4-fluoro-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aB-hydroxy-4-trifluoromethyl-17a-homo-estra-4,16-dien-3-one,

17-Chloro-118,17a6-dihydroxy-17a-homo-estra-4,16-dien-3-one,

17-Chloro-118,17aB-methyl-17a-homo-estra-4,16-dien-3-one,



18) 1 7-Chloro- | 7aB-hydroxy-7a-nethyl -
7a- hono-estra-4, 16-di en-3-one (8), 19) 4,17-D chl oro-
| 7a13- hydroxy-7(x-nethyl - 19
7a- hono-estra-4, 16-di en-3-one, 20) 17-Ch
| oro-4, 17al13-di hydr oxy- 7( x- met hyl - |

28)  7a7{(dveroelsial dydroks- i, BYB-Ginmttey]- 1 72-hpmo-estra-4,16-dien-3-one,
17- Chl oro-4, 17al13-di hydroxy- | 7a-honp-estra-4,1

29) 64danicBlor®n@af-A{rox ¥ 2Ya-homo-estra-4,9,16-trien-3- one
4 17 D chl or o- 17a13-hydr oxy- 17a- hono- est r a- 4, 16- di en- 3

30) (G- 17a§%)ygﬁo§r¥0q?/i7a o-tstra-4,9,11,1 G tstgeery;3;0me

7a1 roxy-4 ono- est’r a- i'en- 3-one,

31) 2?]%%2157@!3 iwgroi(é 9 g]ﬁﬁlg gzé hgflﬁfg;elélt%% 9, fl ,16-tetraen-3-one,

17-Chl oro-1 7al13- hydroxy-4-trifl uoronethyl -
32) 1%d7Fdwbloesd V%&hy&ﬁxy}VeﬂHGhyiHbZa-h@@-eSlr?a-ACBJ1®r16-tbtraen-3-one,
18, 17aB- di hydr oxy- 17a- hono- estr a- 4, 16-di en- 3-one, 27)

33) 177 QN800 7h8-hBdroka 3= TRy 10y Aa=hdmo- estra- 4,16-dien-3-one,
7a- hono-estra-4,1 dlen 3 one 9 28) 17-Chl oro-

7 X

e G g R e U
7aB- hydr oxy- 7a- honD estra 4,9,16-trien-3-one, 30)

35) 1#4.13Pshlero- |17%By(h9@y dstymethyl- 13-ethyl-17a-homo-estra-4,16-dién-3-one,
7a- hono-estra-4,9, 11, 16-tetraen-3-one, 31) 17-Chloro-|

36) 7aB-OneooK y7aBatinfdrbyy-7d Aacth gnTs-ed ik eFdhdnd-Estdb4 1 6ldi@€Bone
-3-one, 32) 4,17-Di chl oro- 7aB- hydr oxy- 7a- met hyl - |

37) 137 RHo%e B““*ﬁidég’%&ﬁ 408 Rofio Qe 6ien-2-opey ¢
38) ‘i9’%%‘?185{?057*2%‘%%?%3fﬁwhé?ﬁwmpfsgtlﬁy%#i%3% st

a-4,16-di_en- 3-one 17-Di ch] or I
39) 7é1§l}l1cyar18§9 hygr%tﬁquomq—l%etgyh)lﬂa hq)mo _estra- 4,16-dien-3-one,
7a- hono- estra- 4, 16-di en- 3- one,
40) 1¥7-Ghlereo7aBhrdmxyid{uerexis- eitbyln@tanmo pst@-4i frylien-3-one,
7a- hono-estra-4, 16-di en-3-one, 37)
41) 1717 @illavel743-hydBxgidydhoxymetiyl3t3eéthyl-17alhomo-estra-4,16-dien-3-one,
7a- hono-estra-4, 16-di en-3 -one, 38)

42) ,1it}ﬂz>&h1|1¢3r1@aﬂiﬂi§rdmé@tpwmkvﬁtﬁatﬁ%oie3t% hopRi&si s d 1

6- di en- 3-one,

43) T{7eHahonnaLs: dnx%glxyz d9L-Pndito B 1 b e 90Re oSt 1

a-4,1 one

44) 7%2&%& o %droﬁg%ﬁx 118- c:{)’lmeth)x 13- ethylal7aq1omoegsttrraa4 16- d1en 3-one,

17- Chl or o- 17a1 hydroxy-4-trifluoronmethyl-I|3-ethyl-I7a-
45) hénd-ldishloze-47abhyflrexy-33-¢Hw]-17a-homo-estra-4,9,16-trien-3-one,

b

46)  17-Chloro-17aB-hydroxy-13-ethyl-17a-homo-estra-4,9,11,16-tetraen-3-one,

47)  17-Chloro-17al3-hydroxy-7o-methyl-13-ethyl-17a-homo-estra-4,9,11,16-tetraen-3-
one,

48)  4,17-Dichloro-17aB-hydroxy-7a-methyl-13-ethyl-17a-homo-estra-4,9,11,16-tetraen-
3-one,

49)  17-Chloro-17a-hydroxy-17a-homo-5a-androst-16-en-3-one (11),

50)  17-Chloro-17aB-hydroxy-17a-homo-7a-methyl -5a-androst-16-en-3-one,



51)

52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)

68)

69)
70)

71)

42) 17-Chloro-11 B, 17aB-di hydroxy- | 3-ethyl -

7a- hono-estra-4, 16-di en-3-one, 43) 17-Chloro-11

B, 17aB-di methyl - | 3-ethyl-10

7a- hono-estra- 4, 16-di en- 3-one, 44)

17- Chl or o- 17aB- hydr oxy- 7a, 11B- di net hyl - | 3- et hyl - 17a- ho
mb7-éJtlore- Waldwdicxy- 1Fadwe)o-2-h5iroxymethyléne-5a-androst-16-en-3-one
4,17-Di chl oro-17aB- hydroxy-13-et hyl -1 7a- hono-estra-4, 9

, i rien-3-one, 46)

17- Chl or o- 17aB- hydr oxy- | 3- ethyI-I7a hono-estra-4, 9, 11,

12%@1@%?}?@ }&H%xtyhﬁlzigho rrﬁgtﬁyl #a androst-16-en-3-one,

ono-estra-4, 9, 11 16- tetraen 3- one
/ 11ﬁ*ﬂ?r@h1| T3P dwanoxn: Wadiomey L rangtiar - aflldJO%thfl-i‘ Pachono
-estra-4,9,11, 16-tetraen- 3-one, 49)
177 Qoo 7hB aBd kgt Isyhohas d-androba- Arsldeat,- |
6- en- 3-one (11), 50)

r I/ .
LRGN PR R UM . i
7aB- h dro§y 17a- honn 2- hydr oxynet hyl ene- 5a- androst-l6-
en/4: %q;,r@ 17af Ay droxyy 1 7ashopiq-gneyano-5a-androsta-2, 16-diene,
7aB- hydr oxy- 17a- hono- 2a- net hyl

- $a-Ginctooista iy d eixy 3-7art®mo- 23y rmiyl-5Seharki 6std-2, 16-diene,
7aB- hydr oxy- | 7a- hono- | a- met hyl - 5( x- andr ost - | 6- en- 3- one

378 oro  Tp by droy Tachome-[2.Jel oxadiazole. So-androsis 1g:gney

e, _55)

117 EMYPol 784y droxydrgxpmer B, 3rdispx azoleel drgndogt- Hneticost a-
2, 16-diene, 56) 1 7-Chloro- |

7a1Hyrdr ke -hlydeoxlyolva-hdney 2] pyfato RrSd-asdrast2.6-ene,
16-di ene, 57)

117@1&60r7%ﬁ§@1§aw9r PAMiohiR2 19508 #hib Fo il drad- 180k ost a- 2

, 16-di ene

115%§3?ﬁé}§5h Yo' hfé?oza%%go @%t%ios-g&-androst-m-ene,

17- Chl or o- 17aB- hydr oxy- 17a- hono-[ 3, 2c] i
sdXdAdbre- UaBdlydrqxsrt L lagroame?-ox 60 -dndresCGi bana-ohe (14),
7al13- hydr oxy- 7a- hono-[ 3, 2c]

PY 7 AZbR: 157%3 RS 7hG108RL5 o-afldosta-1,16-dien-3 1
17- Chl or o- | g%ghy§roxy(ﬁ7a-%ghn 5& 3B-egpth?§: )

73%@5%*52&;?%7@ O%a?“%?}('néeﬁhxlrﬁ%arsdaoso{%&rlésqlerren arfge,

17-Chloro-17af-hydroxy-17a-homo-2-methyl-5a-androsta-1,16-dien-en-3-one,

- andr

17-Chloro-17aca-methyl-17a3-hydroxy-17a-homoandrosta-4,16-dien-3-one,
17-Chloro-17aa-methyl-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-
one,

17-Chloro-17aa-ethyl-17a-hydroxy-17a-homoandrosta-4,16-dien-3-one,
17-Chloro-17aa-ethyl-17a-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one,

17-Chloro-17aa-ethinyl-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one,



63)
17- Chl oro-| 7aB- hydr oxy- 17a- hono- 2- oxa- 5a- andr ost - | 6- en
-3-one (14), 64) 11
17- Chl oro-17al3- hydroxy-17a- hono- 5a- andr ost a- 1, 16-di en
-3-one (12), 65)

72) 117-Chillgpd-7adaBhinyldt byhydieyRbrmethykd 7 hyhonbandosta dsttadizn-3-
, 16-di en-en- 3-one, 66)
14n&hl or o- 17aB- hydr oxy- | 7a- hono- 2- et hyl - 5a- andr ost a- 1
, 16-di en-en-3-one, 67) 17- Chloro- | 7aa-met hyl -

1 Iy i dlen 3- :
) R RN a0 TS SeAGP S A s one
ndr ost a- 4, 16- di en- 3- one, 69) 17 Chloro 17aa- et hyl
74) i?&éllwydlr7é%;hygvcatmﬁﬁlﬁéﬂaafb§v@roay Je- raie@ml-gboh@noam!yosta 4,16-
17-Ch |l oro-17aa-ethyl -1
7dBnkdrdieyxy- 7a- met hyl - 17a- honoandr ost a- 4, 16- di en- 3- one
, 711)
75) 1794 @m&mﬁ;&%&mmgh ﬂ@%&?&; ?MPMQQJ&%%@H%Q{%&%-‘&Q

di en- 3-one or o-

76) 73%@%8%?88? %Iimg h)doléﬁﬁgl d@ﬁ¥%7@1):£hyl 17a-homoandrosta-4,16-

17- Chl or o-1 7aa- hydr oxynet hyl - | 7af 3- hydr oxy- 17a- honoand
r denad-anel6- di en- 3- one,  74)
17- Chl or o- 17aa- hydr oxynet hyl

77) - 17-@k by diragybré@onRtiyy- 7 43 By diexpangdnembardtestfd, 16-dien-3-one,
di en-3-one, 75) 17-Chloro-1 7aa- chloronethyl-

78) 1;9&?{?&@1%%{ b%gr%orr}l%[ﬁg/ rl]%l? ﬁ%@r?xy }a metﬁ)r/]l 137a0h nﬁoanZir6<)sta-4,16-

oro- or orre
7aB droxy-7a-net hyl - | 7a- honoandrosta-4,16-
dAERA=3%me, 77) 17-Chloro- | 7a(x- brononet hyl - |
7aB- hydr oxy- | 7a-honoandrost a- 4, 16-di en-3-one, 78)
79) 1717 Clillgpo-/2dgyaberasth et TapthydiokyBl Rylhmmepd Ratard i rdien-3-one,
-1 7a- honopandr ost a- 4, 16- di en- 3-one, 79)

80) 177:-0Mi&bor 7&&%%&99191%[ g’drdnyﬂﬁhMng)?Xholnoandrosta -4,16-dien-

7a honoandr ost a- 4, 16-di en- 3- oné
_ggloro 17aa- cyanonet hyl -
7af’-hydroxy-7(x-nethy|- I 7a honpandr ost a- 4, 16- di en-

81) 3_1 '9—%%’10r0-1 Tao-azidomethyl-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one,

82)  17-Chloro-17aa-azidomethy-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-
3-one,

83) 17-Chloro-17aoa-rhodanomethyl-17af-hydroxy-17a-homoandrosta-4,16-dien-3-one,

84) 17-Chloro-17ao-rhodanomethyl-17a3-hydroxy-7a-methyl-17a-homoandrosta-
4,16-dien-3-one,

85)  17-Chloro-17aa-methoxymethyl-17a-hydroxy-17a-homoandrosta-4,16-dien-3-one,

86)  17-Chloro-17aa-methoxymethyl-17aB-hydroxy-7a-methyl-17a-homoandrosta-
4,16-dien-3-one,

87)  17-Chloro-17aa-methyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,

88)  17-Chloro-17aa-methyl-17aB-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-one,



89)
90)
91)
92)
93)

94)

95)

96)

97)

98)

99)

100)

101)

102)

103)

104)

105)

106)

81) 17-Chloro- | 7aa-azidonethyl- | 7aB-hydroxy- |

7a- honoandr ost a- 4, 16-di en-3-one, 82) 17-Chloro- |

7aa- azi donet hy- | 7al3- hydr 03y- 7a- net hyl -

7a- honobandr ost a- 4, 16-di en- 3-one, 83)

17- Chl or o- 17aa- r hodanonet hyl - I 7al- hydr oxy- | 7a- honoandr
037 4-Morvel Tdiesth 3= 101ak-hyd @4y - 177-hGhiocaestra-4,16-dien-3-one,

7aa- r hodanonet hyl - | 7al3- hydroxy- 7a- met hyl -
7@7@1}&601%@86@1 HahBrydioR-73c- Ak thy]-823-hdrho RIr249 6l dien-3-one,

7aa- met hoxynet hy

1%?%%%{53/1(17% 79{@%;@?6%% 0 aahqmo estgaI 4? 16- dle%n§ one, 86)

7aB- hydr oxy- 7a- met hyl - 7a- honpandr ost a-

41 1{Clﬂq)r@nl.73acmbmy8P’)aﬁilwdmye?(omdthyiddaﬂemd:straM, 16-dien-3-one,
7a13 hydr oxy- 17a- hono- estr a- 4, 16-di en- 3-one, 88)

177180t adAsydndyt éthﬂi@l@ hgm;%&gwa ?@nmsésmlzr 16/ @ieh 3 Bhe,

-estra-4, 16 dlen - one, | or o-

72? Cg}lr%% & s7taf1 ahy IFD’ ol rtlg)ﬁylg aé I]?gdro§é)7oc-methyl-l 7a-homo-estra-4,16-dien-
17- Chl oro- 1 7aa- ethyI 17al- hydr oxy- 7( x- met hyl - 17a- hono-
est?&. 4, 16- di en- 3-one, 91)

17- Chl oro- 17aa- et hi nyl - 17al13- hydr oxy- | 7a- hono- estr a- 4,

167 diieoro3t Tanechl @Binethid-ChdBh pdroky- T 2ahemnbiestyd-4, 116-dien-3-one,

7aB- hydr oxy- 7a- met hyl - |

137-@1]&;()2}57%@%%4%%% )z/-ef]Ta?-'hyﬁFdxy-ﬁog}nethyl- 17a-homo-estra-4,16-dien-3-

| 7aB- hydr oxy-1 7a- hono- estra- 4, 16-di en- 3-one, 94)
1?0€hl or o- 17aa- hydr oxynet hyl - | 7aB- hydr oxy- 7a- et hyl
-17a- hono-estra-4, 16-di en- 3-one, 95) 17-Chloro- |

74 3-Goror Umgtmmometlwé-al' #lrtydryy-1Fa-homo-estra-4,16-dien-3-one,
7a- hono-estra-4, 16-di en-3-one, 96) 17-Chloro- |

7aa-Chébror Dﬁ?ﬁﬁtm&imbm%ﬂ‘?'lhym BYHoX A7 0BhEWY 1 7a-homo-estra-4,16-dien-3-
I7a hono- estra-4, 16-di en-3- one, 97) 17-Chloro- |

gs bromonet hyl - | 7aB- hydroxy- |
7a %onn estra 4,16-di en-3-one, 98) 17-Chloro- |

73? } ome) P y&mcireetgiygﬁ%i ryo (é(yzlahnﬁgnwg Iestra éll 16-dien-3-one,
17-Chloro-17aa-cyanomethyl-17aB-hydroxy-7o-methyl-17a-homo-estra-4,16-dien-
3-one,
17-Chloro-17aa-azidomethyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-azidomethyl-17aB-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-
one,
17-Chloro-17aa-rhodanomethyl-17a83-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-rhodanomethyl-17aB-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-
3-one,
17-Chloro-17aa-methoxymethyl-17a6-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-methoxymethyl-17a-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-

3-one.



99)

17- Chl oro- 17aa- cyanonet hyl - 17aB- hydr oxy-| 7a- hono-estra
-4,16-di en-3-one, 100) 17-Chloro- | 7a(x-cyanonethyl -

| 70- hydroxy-7a-nethyl- | 7a-honp-estra-4, 16-di en-

3-one, 101) 17-Chloro- | 7aa-azidonethyl- |

7aB- hydr oxy- 17a-honp-estra-4, 16-dien-3 -one, 102)

17-Chl oro- | 7aa-azidonethyl- | 7aB-hydroxy-7a-nethyl -

| Thaethapourristac@rding Go thednivehtionheve ddid)genic activity in vitro and also
17- Chl or o- 1 7aa- r hodanonet hyl - 17aB- hydr oxy- | 7a- hono- est

in viv ?ﬂé‘rsﬂ&‘r g8t 3n0ie. 104)
Chl or o- 17aa- r hodanonet hyl - 17aB- hydr oxy- 7a- nethyl

ahe '(]é?:e I‘Bﬁld%@ﬁ 1%£;f0é‘,ﬁh o%%rgéQ? ce%)?or?ﬁ'at UL c1ted below illustrate

7aa met
h onp- estra-4, 16-di en- 3-one, 106)
te’”f?”tﬁfﬁ?% 17aa met hoxymet hyl - | 70- hydr oxy- 7a- met hy| -

| 7a-hono-estra-4, 16-dien- 3-one. 13 The conpounds
according to the i nvention have androgenic activity in
vitro and also in vivo (Hershberger test on rats).
Recepithe Birediepflestsbi ndi ng affinities for the androgen
receptor that are cited belowillustrate the in vitro

Meas@@keNt dfithe BREFESRINecdPitdrHindn SﬁTrﬁ’ttyl\/basur ement of the
andr ogen receptor blndlng affinify: The receptor

b y AR di ng.
oS! iy Ot IR, wf&ﬁﬁ%zﬁﬁs;oane e
| und to sted on In cystos
bindifly Sl %31'5"@3%@@8555% % Eirpfind KESEkSed ap st Eystosol
saturation and reaction equilibriumwere desired. The
from gpabiargeh argane r WABISKgsc BRTSRIRT alkrabpR ars reppRoncesiwhduen were
to be tested (conpetitor) were co-incubated at 0-4C
desiredver 18 hours with the receptor-containing cytoso

fraction. After
The tracer and increasing concentrations of the compound to be tested (competitor)

were co-incubated at 0-4°C over 18 hours with the receptor-containing cytosol fraction. After
separation of the unbonded tracer with carbon-dextran suspension, the receptor-bonded tracer
portion was measured for each concentration and the IC50 was determined from the
concentration series. The relative molar binding affinity (RBA) was calculated (RBA of
reference substance = 100%) as a quotient of the IC50 values of the reference substance and
the compound to be tested (x 100%).

The following incubation conditions were selected:

Prostate cytosol of the castrated rat; prostates stored at —-30°C;

Buffer: TED with 10% glycerol as well as 2 pmol of triamcinolone acetonide.

Tracer: 3H-Metribolone 4 nmol;

Reference substance: Sa-Dihydrotestosterone (DHT).
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therefore al so pharmaceutical conpositions that
c dihe &1-homo-17-chlor-16(17)-ene steroids according to the invention advantageously

avr an
O <1

show a very high binding affinity for the androgen receptor.

These test results open up many possibilities in the compounds of general formula (I)
according to the invention for birth control in men and women, hormone replacement therapy
(HRT) in men and women, or the treatment of hormonally-induced diseases in men and
. women, such as, for example, endometriosis, breast cancer or hypogonadism.

Subjects of this invention are therefore also pharmaceutical compositions that contain
at least one D-homo-17-chlor-16(17)-ene steroid of general formula (I) or its salt, optionally
together with pharmaceutically compatible adjuvants and vehicles.

These pharmaceutical compositions and pharmaceutical agents can be provided for
oral, rectal, vaginal, subcutaneous, percutaneous, transdermal, buccal, intravenous or
intramuscular administration. In addition to commonly used vehicles and/or diluents, they
contain at least one compound of general formula I or salt thereof.

The pharmaceutical agents according to this invention are produced in a known way
with commonly used solid or liquid vehicles or diluents and the commonly used
pharmaceutical-technical adjuvants corresponding to the desired type of administration with a

suitable dosage. The preferred preparations consist in a dispensing form that is suitable for



at | east one D-hono-17-chlor-16(17)-ene steroid of
general formula (lI) or its salt, optionally together
wi th pharmaceutically conpai$bl e adjuvants and
vehi cl es. These pharmaceuti cal conpositions and
pharmaceuti cal agents can be provided for oral,
oral adigpyigiatiop g gutaflispespefoamedasior peinarle.dakigissiiim tablets, coated
transdernmal, buccal, intravenous or intranuscul ar
tabletgtapuilast pidisj matches,poadidist santiors or suspensignsusreadsevdepoicloess.
and/or diluents, they contain at |east one conpound

0Dfgene Yardndralirapdrat@inssailch at igétioh sollifidns, are also considered. In
pharmaceuti cal agents according to this invention are

wddiif I GO gl et T AR MRS L b
nwnﬁshgggagg%ﬁép%g-technicaI adj uvants corresponding to
he 3é§ﬂ?e&({ype of administration with a suitable
dosage. The preferred preparatjons consist ina . )
dl%‘gﬁ"g%nﬁggftgl?lﬁgspﬁ%pe pgtaglgfi DX plioe exasnplesmixgpgyhe active ingredient
~admnistration. Such dispensing forns are, for
with kneampidguvantsbfos examplie[imart diblestsssucle asndaxtrose, abgast sorbitol, mannitol,
capsules, pills, patches, powders, solutions or
polyviiysperdidons egplosiveesudrpotomatdith oillgiddcsd bifRfadite babtarch or
preparations, such as injection solutions, are also

gelatif 06 HaksBSich hemagskdidnh ORaraler (8 AR agSHPRASLERTINES depot
and agents for vaginal adm nistration.can al so be

effectgga% o%?%°é‘§§%’$§nq&§?l%éé( g:%p 'Oég?n:ﬁrt})%zﬁ %glrl]lﬂhsgeg 8‘%:1&%/5§tascet%%nphthalate or
i ngredi en ith kno adj.uvants, for exanple inert

pOIYVHW? AEtlE il}%#b‘ifés %?&@\ti\g]"o?& 1Ssfgareraklay st ol , mannitol
pol yvi nyl pyrrol i done, explosives such as corn starch
ofcogiegitailets ga ercopslinglubs paadeedby eqading lsorss, whyigh are produced
| ubri cants such as magnesi um stearate or talc, and/or

analogqysht to thetableth wethi aggnta thi¢ prt conshérdy usslionaldet coatings, for example
car boxyl pol ynet hyl ene, carboxyl met hyl cell ul ose,

polyvarsilp yetodiglonacedhatise, phinhahtst qalof titapi@hyonidy br Aget dhahis TAR, the
tabl ets can al so consist of several |ayers. Coated

- coated BBILEReICAM AGCRNGNAH Hv&81 1RYQE URE O GRE A% R Rtioned
whi ch are produced analogously to the tablets, wth

abowﬁgﬁﬂgﬁbkﬂﬁ§ §k§w&$nnnnly used in tablet coatings, for
exanpl e polyvinyl'pyrrolidone or shellac, gum arabic,

talc,. titanium oxide or sugar. In_this case, e .
gofutlons or suspensions with tLe compounds of general formula} according to the

invention can contain additional taste-enhancing agents such as saccharine, cyclamate or
sugar, as well as, e.g., aromatic substances such as vanilla or orange extract. In addition, they
can contain suspending adjuvants such as sodium carboxymethyl cellulose or preservatives
such as p-hydroxybenzoates.

The capsules that contain compounds of general formula I can be produced by, for
example, the compound(s) of general formula I being mixed with an inert vehicle such as
lactose or sorbitol and encapsulated in gelatin capsules.

Suitable suppositories can be produced by, for example, mixing with vehicles that are

provided for this purpose, such as neutral fats or polyethylene glycol or derivatives thereof.



coated tablet shell can also consist of severa

| ayers, and the adjuvants that are nentioned above in
the tablets can be used. Soll@tions or suspensions with

t he conpounds of general fornula | according to the

i nvention can contain additional taste-enhancing

agents such as saccharine, cyclamte or sugar, as

well as, e.g., aromatic substances such as vanilla or
oFantpe peoducaon of ¢amadohids bHgenetdh dyrmudahwith phaiahstructures A-F,
suspendi ng adj uvants such as sodi um car boxynet hyl

know# €letdlll 88&s Qhin P 8SA! VREIRYIRSHVing Yeboi@Bases can be used, for example:
p- hydr oxybenzoat es. The capsul es that contain

For Aconpou@%etﬂgxﬁggeﬁllo %&{r&f%@ﬁ -of@n be produced by, for

exanpl e, the conpou of general fornula | being

For B, X2, M EEA HSPLE T2 A B8 oo

Sui t abl e suppositories can be produced by, for

exanmpl Mshenesting( A)-gefhy©nes that are provided for

this purpose, such as neutral fats or polyethyl ene
For CD.fido! Eprandesievatei ves t hereof. 16 For the production

of conpounds of general fornmula | with partia

or corfipdunds Of genchal FornkN®WNwisH partihibtReces £ I arbsddst@st ard PRtected in a
follow ng steroid bases can be used, for exanple: For

v s
s (D S AL R L RIEUESS By

18ahonD 3,3- dinethoxy-estr-5_(10)-en- 17-one For =2

Il with parti al

bected in a SyELSP ¢ f according tgrd
odg t hat are known tQ_of illed in the ar
RLORR R3 C C STEROD STEROD | STEROD 11

For the production of the compounds of general formula I with partial structures A-F,
enol compounds of the 17-ketones of general formula II with partial structures A-F, which are
protected in a suitable way, or the above-mentioned steroid bases are reacted with
dichlorocarbene, whereby compounds of general formula III are obtained in which STEROID
can mean partial structures A-F or the steroid bases. As enol compounds of 17-ketones,
preferably trialkylsilylenol ether are used. As known to one skilled in the art, dichlorocarbene
can be obtained from chloroform by treatment with bases, such as, for example, potassium
hydroxide, or from the sodium salt of trichloroacetic acid by heating in a suitable solvent,
such as, for example, dimethoxyethane, tetrachloroethylene or chloroform, advantageously
with the addition of a phase transfer catalyst. The compounds of general formula III are then
reduced according to methods that are generally familiar to one skilled in the art and

optionally are substituted to obtain compounds of general formula 1.



For the production of the conpounds of general fornula

I with partial structures A-F, enol conpounds of the

17- ket ones of general fornmukta Il with parti al

structures A-F, which are protected in a suitable

or the above-mentioned steroid bases are reacted

mf?hthmf@waéuoa@épb@ﬁ@cew% BYMp bR ST He qgarnounds of general

formula Il are obtained in which STEROD can nean
formubeal adcatdisg oube urvestioh, Faghydroehlstie pai chyklastesmictscidysolfuric acid

conpounds of 17-ketones, preferably trialkylsilyleno

and pledsPRéri@dcRd tieednsiderc RO WD EiORedss Khd, li @4 abdiictddRi, Bfdpionic acid,
di chl orocarbene can be obtai ned fron1ch|oroforn1by

malelfwﬁﬁat %Flc%lhh LR@ﬁ]?CS% cid Wenlzd1e acill oe[scgr?)mllc? ox B Qc?f(?'sgmyhc

ydro From t he so |unlsmt t71 CHI OF 0ACEt |

by heatin ble ., .such as, f.
acid, il o0 el o8 A A 85 & el i i acid'and
chl or of or advant a eously mnth the addition of a

methaggsdiontc ag ?rércoﬂ%@%{F?ést orgaig agigfpounds of gener al
formula Il are then reduced according to nethods
t Bglovaithe igeendioalis yxiflained based o thmexagipildsl ed in the art
and optionally are substituted to obtain conmpounds of

general formula I. 17 For the formation of
phar maceutically conpati ble salts of the conpounds of
general formula | according to the invention, i.a.,

hydrochl oric acid, hydrobromc acid, sulfuric acid
Exanﬁpglphosphorlc acid are considered as I norgani c aci ds,
., acetic acid, propionic acid, naleic acid,
fumaric acid, succinic acid, benzoic acid, ascorbic
acid, oxalic acid, salicylic acid, tartaric acid,
citric acid, lactic acid, malic acid, nmandelic acid,
Synthepig 9 A7 Chlerad] Zafihy drnoxbidiahamaennideostaidel adienclommsd der ed
as organic acids. Below, the invention is explained
based on the exanples. Exanple 1 Synthesis of
17- Chl or 0- 17aB- hydr oxy- 17a- honoandr ost a- 4, 16- di en- 3-on

Stage@ St ageMéthbx WBIShaxIo-ahdpoststtl Poagidr ost an- 17-one: 35 ¢
of dehydroepi androsterone is dissolved in 150 m of

PY5 ioQirABh @G pTAneeskt@bnOfS didbivBd Bd1 4 A u&kgﬁ-ﬂ@éﬂ' f8284 Gt 0°C
aC|§ chI&??déﬁaﬁﬁter 24 hours, it i1Is pg ntoI?c

with % &F toﬁl%gesulfomc acid chloride. After 24 hours, it is poured into ice water and
acidified with concentrated hydrochloric acid. It is suctioned off and washed with water. The
residue is refluxed in 1 | of methanol with 20 g of sodium acetate for 1 hour. It is

concentrated by evaporation to 200 ml and worked up in extract form with chloroform. 6-

Methoxy-3,5-cyclo-androstan-17-one is obtained as a yellow oil.

Stage 2 6-Methoxy-3,5-cyclo-17-[(trimethylsilyl)oxy]-androstan-16-ene:

37 g of 6-methoxy-3,5-cyclo-androstan-17-one is dissolved in 150 ml of THF and
mixed at -60°C with 100 m] of 2 M lithium diisopropylamide solution. After 1 hour, 27 ml of
trimethylchlorosilane is added, and it is allowed to heat to room temperature. It is poured into

1 1 of saturated sodium bicarbonate solution and worked up in extract form with ethyl acetate.



acidified with concentrated hydrochloric acid. It is
suctioned off and washed with water. The residue is
refluxed in 1 1 of methanol I% th 20 g of sodi um
acet ate for 1 hour. It is concentrated by evaporation
and worked up in extract formwth

The 6dﬁ?tb?>@f éfSrﬁycBl I ikimsipybilgDexydiapdemsiand St ens-that ippltaingd is
obtained as a yellow oil. Stage 2

directB vethbroxype@s&t. cycl o-1 7- [ (tri met hyl si |l yl ) oxy] - andr ost an
-16-ene: 37 g of 6-nethoxy-3, 5-cycl o-androstan-17-one
is dissolved in 150 mMl of THE and m xed at -60C with
100 M of 2 MIlithiumdiisopropylam de solution. After

Stages NOUT 17 &h1dth. Bimerhdily 5 RYLEN LRI Aol FEI9RY 70 20¢.

it is all owedto eat t'o oomtenperature

B A B TR s m o

acet at e, The
of chlgrofesmhyith 1§1 Q»nyyﬂ?lﬂoqo?ce[t‘ftalgldnsé’@w gl 3nd) bk gf andr ost an
-1 6-ene that is obtained is directly further
benzyprigthybwedoni SnadorBle fgr Thows olt is poured into 1 1 of saturated sodium
6- met hoxy- 3, 5- cycl o- 17a- hono- andr ost an- 16- en- 17a- one:
bicartonMetshluxign 3w drkey ap on dxdrdc( formneitinyl1stdfym, axy theargddesisan
-16-ene is refluxed in 400 mM of chloroformw th 141

chrongitégraﬁl{eﬁ%hlsmc‘a%@?t 1 CCRRkEL6SRAh Y- §@|cé/cﬁ>nﬁ733h&n(9aﬁ’érostan 16-en-
benzyl tri et hyl amoni um chl ori de for hour s

17a- oHQréro%‘?alhéHO 1 1 of saturated sodium bicarbonate
t1on, worked up in extract formw th chl oroform

o8 R b ST RSE P 58 98 s, 702

- 17a-one is obtained. IH NWVR (CDC13) : 1.02 (s, 3H,
(dd, 1§, 83.3, a2 1, Hs16)3H, H 19), 3.35 (s, 3H, 6-Ow), 7.02
(dd, 1H, J=2.3, 6.2 Hz, H 16) Stage 4 17-Chl oro-
6- met hoxy- 3, 5- cycl o- 17a- hono- andr ost an- 16- en- 17al13- ol :
24 g of
Stage 47~ chl o7-@CHoraebheetlyox3: 55ccyelloom%mﬁmmaﬂﬁm@@n:méﬂ%n-
17a-one is reduced in 400 of nmethanol with 8.5 g

0h4 $Qdi 1 IRHRRL HIEib L6 3. Eamc; e ASAbA] Bt 16-En9726ne 'bsyreduced

Cerlu ||| nitrate at en, It 1S concentrate
in 40(?%"?‘8%%&1'2185‘1 With 83 o8 Ph 488y dride with the addition of 17 g of

cerium(III) nitrate at 0°C. Then, it is concentrated by evaporation to half the volume,
acidified with 30% acetic acid and worked up in extract form by means of chloroform. The
17-chloro-6-methoxy-3,5-cyclo-17a-homoandrostan-16-en-17a83-ol that is obtained is directly

further processed.

Stage 5 17a3-Acetoxy-17-chloro-6-methoxy-3,5-cyclo-1 7a-homo-androstan-16-ene:
23 g of 17-chloro-6-methoxy-3,5-cyclo-17a-homoandrostan-16-en-17aB-ol is
acetylated in 60 ml of pyridine and 50 ml of acetic acid anhydride. After working-up, 17aB-

acetoxy-17-chloro-6-methoxy-3,5-cyclo-17a-homo-androstan-16-ene, which is directly

further processed, is obtained.



acidified wth 30% acetic acid and worked up in
extract form by neans of chloroform The
17-chl or o- 6- met hoxy- 3, 5- cycll®- 17a- honoandr ost an- 16- en-
17aB- ol that is obtained is directly further
processed. Sta

Stage p7aB- Ad é@l?o#z-yetpw émcbk)@oﬂ Tarbomeapd®se- &y eldieni¥aohono- an
drostan-16-ene: 23 g of
125 ghif di7 aB-Beatetyh bk ¢hl8rdb 6 eyathoeyly, d-clyclopiadronstaadrosn €if-ene is
17aB-ol is acetylated in 60 ml of pyridine and 50 n

refluxefl ira2@0 € o AgdetbrRNY Al bﬂ%ateAﬁu‘ic% W KD Gredhlordd &R for 1 hour.
acet oxy-1 7-chl or o- 6- net hoxy- 3, 5- cycl o- 17a- hono- andr ost

Then qpls%@ul‘?ﬂ?ﬂed ‘06]{1 ﬂ)% §ocg{u[h 56.'?3 tg WSiLA&K ?rﬁi}&%ﬁﬁrﬁﬁ%d l%};evaporation.

talned cetoxy

3
The 6 J18%7% 8?‘%391&19 eéﬁ?%?%ﬂ%vvﬂat fufocoyte. A8t eroreanicpomsts
rostan-16-ene is__refluxed in 200 m of acetone, 21 m
concegfraige ¥ eV aRatE il 728k 2cstry pldlr eneter § 7@-hosiaandkgstasd, igdien-38-ol,
Then, it is neutralized with 10% sodi um bi cabonat e
\Wﬁd§@MU?ﬁbhﬁ§mdrwonﬁéﬁthaﬂﬁdnby evaporation. The residue
is worked up in extract formwth ethyl acetate. After
the organic extract is concentrated by evaporation,
17aB- acet oxy-17-chl or o- 17a- honoandr ost a- 5, 16- di en- 3B- 0

Stagel% whi ¢43-Asetdi ¥ € 9ichdord lw& h@&o%&sﬁéa%dle& 3qfai ned.

Stage 7 17al- Acetoxy- | | oro-
1?21 %%ggzﬁg)%g&(&% ﬁ]%l?logo elqa %o?n%gndrosta% l%f dien-3B-ol is refluxed in 350

17a- honpa 6- di en- 3 is refluxed in
ml of fyligse ) 2‘@@@? YA I L) 810 RSP LS ook hour.
alum num i sopropylate for 1 hour. After working-up in
After wiorleingup fin exiyaeh doraf andrafich elovaratgrandivyencilicsi dei, ddalret gtoxy-17-
17aB- acet oxy-17-
chloree hf ahemo ateirdatard A A ellios B and, Widichlissdiredtip fiethenpiarhsses, is obtained.
directly further processed, is obtained. .Stage 8
17- Chl oro- 1| 7al13- hydr oxy- 17a- honoandr ost a- 4, 16-di en- 3-0
ne: 12 g of

‘Stage 37a13- @?@fﬁ’&)ﬁ 1|7le3 @1'951%5(9 1#2%%@%‘8%%%@51%&3 otk €n-3-0

ne is refluxed in sol Utl on of pot aSSI um

kg '&ﬂ%?-s 0 Tl Rt P 285 s e n
solutigrll gP SQ' ¢ %Ls‘?ﬁrﬁ'b&df&? eelg t268 tmeldof *rjr}/ethea\{lglogrr allthlogg1 T}-lrehsolutlon is
acidified with 1N hydrochloric acid and almost completely concentrated by evaporation. The
residue is worked up in extract form with water and ethyl acetate. After the organic extract is
concentrated by evaporation, 17-chloro-17a3-hydroxy-17a-homoandrosta-4,16-dien-3-one is
obtained.

'H-NMR (CDCl3): 0.91 (s, 3H, H-18), 1.18 (s, 3H, H-19), 3.80 (m, 1H, H-17a), 5.73

(s, 1H, H-4), 5.87 (dd, 1H, J=1.9, 5.4Hz, H-16)



residue is worked up in extract formw th water and

ethyl acetate. After the organic extract is

concentrated by evaporati on20

17-chl oro-17al3- hydr oxy- 17a- honoandr ost a- 4, 16- di en- 3-0

ne is obtained. IH NV (CDC13): 0.91 (s, 3H, H18),
Exampled (s 3H H19), 3.80 (m 1H H17a), 5.73 (s, 1H,

H4), 5.87 (dd, 1H, J=1.9, 5.4Hz, H 16) 20 Exanple 2

Synt hesi s of

17- Chl or o- 17aB- hydr oxy- 7a- net hyl - 17a- honoandr ost a- 4, 16
SyntheGisQﬁ"l3:@ﬂ6ro-§7ﬁ9ﬁ%&aolxg:ﬂjhﬁﬂ?yl-l]ﬂa%ﬁ\%ﬂgd?g%ﬁ-éﬂ,16-dien-3-0ne

7a- honpandr ost a- 4, trien-"3 -one:
17-chl oro-17al3- hydr oxy-1 7a- honoandr ost a- 4, 16- di en- 3-0
ne is refluxed wth 7 g of chloranil in 200 m of
tert.-g tanol for 3Q mnutes. It is allowed to coo

Stagednd ev 3— pragl 7aB e yelr - hompapdrosiged.6.4Qitidens3 oge:
chromat ogr aphed on silica gel.
17-Hi Hrgﬂomalgaﬁdey= lf7adhomoandrosta-4,16-dien-3-one is refluxed with 7
honoandrost a-4, 6, 16-tri en-3-one i s obtained. Stage 2

g of chibrdztil iar200 nhl ofad. Fyutkinok Yor B@-migtiteyl 1t i$ allowed to cool and evaporated
7a- honobandr ost a- 4, 16-di en-3-one: 80 ml of THE is added

to thetzdi’% 8tafeO I el e @ is %Wét&%%ﬁ% ABiadefe; 1-ehRPaN 95’{3-3%%}83(& 17a-

.59 .

of magnesi um and of methyl iodide In
ai 1wyt et her )., dto-5C, and 1 g of

h"m%“a%%?qa"?*e gieé’-ingﬁ%ﬁy"g?ag’?ééﬁ (dissolved in 50 m of THF)

Is added. It is cooled to -20C, rand then a solution

of 5 g of

17-chl oro-17al- hydr oxy- 17a- honobandr ost a- 4, 6, 16-tri en-3
Stage2one i h7-@donet 1 7eB-hyEoXjys/ cathgtyl-l Aa-ipmpandragte-drl 62dien-3-one:

hours, it is poured into ice water/l Msulfuric acid

asd neDdf TR Bduéd 1 aSsofutf diimehyletaBidsiag dddE(prebaged from 2.5 g

organic extract is dried and concentrated by

of ma@N&MRH ahd 613 miTlbEmEBSI B4Rl P 86 bl @MBIAR) RRAIcRlePiol 548 and 1 g
gel. For further purification, it is” recrystallized

o coRE RSBy ey S0 B PY L Tea B g o

onoban st a- one |
CDC13).: 0..7 H J=7/ Hz, 7- . 0.91 (s, . )
-and tt&n fg?FJtTn%é S(Sgsétd]’z?r_': l(?_{_o‘i]g)aﬁ-hyggogib{(h)ﬁihopqqndr&tfﬂgg’l 0df1ef3-one in
(SopglpH HA., 586 (m | H H16)

80 ml'of THF is added in drops. After 2 hours, it is poured into ice water/1 M sulfuric acid
and extracted with 3 x 80 ml of ethyl acetate. The organic extract is dried and concentrated
by evaporation. The residue is chromatographed on silica gel. For further purification, it is
recrystallized from ethyl acetate. 17-Chloro-17aB8-hydroxy-7a-methyl-17a-homoandrosta-
4,16-dien-3-one is obtained.

'"H-NMR (CDCl): 0.75 (d, 3H, J=7 Hz, 7-Me), 0.91 (s, 3H, H-18), 1.18 (s, 3H, H-19),

3.81 (m, 1H, H-17a), 5.73 (s, 1H, H-4), 5.86 (m, 1H, H-16)



21 Example 3 Synthesis of
4,17-Di chl oro-17al13- hydr oxy- 17a- honoandr ost a- 4, 16- di en
-3-one Stage 1: 21
17- Chl or o- 17aB- hydr oxy-4i j, 5~- epoxy_17a- honoandrost-16
-en-3-one: 2 g of
Exampfe ¢hi or 0- 17a13- hydr oxy- 17a- honoandr ost a- 4, 16- di en- 3-0
ne is dissolved in 120 m of methanol as well as 70
m of THE and m xed at 10C with 20 ml of hydrogen
peroxi de solution (35%. Wile being stirred, 5 m of
Synth6i%to$ ad7umicheto ATh B ydBb L1 T2 hbso@Adiedia- Aﬁll‘d-dlén 3iohe
stirred for 3 hours. The reaction solution is
concentrated by evaporation to 50 m, then mxed with
50 m of dichloronmethane and 25 ml of water, and t he

rgani [ epar at shed, wi

Stagedb oy Cont e arIgas PRI Saeerosy Iy +Amom et rip-3-one:
evaporated to the dry state. The residue that is
oBigaifridcchdarnsdli7ab-diydfoxs- Ifshomoandibstadl, Badient3-one is dissolved in 120
4B, 5B- epoxi des and is used w thout further

ml of methahbLastwelhad T0 ihef THKtang hwiged atSt0a@evith 20 ml of hydrogen peroxide
4,17-Di chl oro-1 7al3-hydroxy-|

solutlgxf?\(ﬁ@ﬂjoaﬂﬂﬂ@ﬁ&ﬁg &irk&t, AirBNsr3 09N diém gly@rfox?d%%&l.ﬁi@n is added, and it
m xture fromStage 1 is dissolved in" 200 m of acet one

1S stm%ﬁgr ocﬁ?ﬂ 5. he ?e(; J lJT?orgE ﬁgﬁceﬁgﬁgf B% e%ﬁ)g)g%tl to 58 &nl then

oric aC| After

ution, and e agcetone is drawn off. The
mlxeqw‘égFéﬁﬂ of d&ﬁ%@?@&ﬂ%md 3 TS E AT G Mt ARG Dhdsads separated.
organic extracts are dried and concentrated by
It is wagtigdorigh seomconsenaated fjasubfiale sphtiopndrigdoand exeprhted to the dry state.
acet at e,
The rebjdué-tiit¢hdlmniaed éaBidayolf Omixtdréaf BarmeandddSBapdxilies shdiused
3-one is obtained. IHNW (CDC13): 0.91 (s, 3H H18),

withodt fAgthé&Spurdidatidh hShe ndet8lgtm IH H17a), 5.87 (m |
H, H16) 22 Exanple 4 Synthesis of

17-Chl oro-4, 17al13-di hydr oxy- 17a- honoandr ost a- 4, 16- di en
-3-one 2 g of the epoxide nixture of

sase - S 9 P DTAT A ON t SEoRosi T ot st

whi ch, contains 2 vol % of concentrated
2 g of epoxide mixture from Stage 1 is dissolved in 200 ml of acetone and mixed at

5°C with 12 ml of concentrated hydrochloric acid. After 2 hours, it is neutralized with soda
solution, and the acetone is drawn off. The residue is extracted out with dichloromethane.
The organic extracts are dried and concentrated by evaporation. After crystallization from
ethyl acetate, 4,17-dichloro-17af-hydroxy-17a-homoandrosta-4,16-dien-3-one is obtained.
'H-NMR (CDCls): 0.91 (s, 3H, H-18), 1.23 (s, 3H, H-19), 3.81 (m, 1H, H-17a), 5.87

(m, 1H, H-16)



sul furic acid. The solution is allowed to stand for 24
hours at 10C. Then, it is mxed with 200 m of ethyl
acetate and neutralized wtB2soda sol ution. The
organi ¢ phase is dried and concentrated by
evaporation. The residue is chromatographed on silica
Exampd¢ 4and crystallized fromethyl acetate. 'H NWVR
(CDC13): 0.91 (s, 3H, H18), 1.16 (s, 3H H19), 3.81
(m 1H, H 17a), 5.87 (m 1 H H16), 6.08 (s, 1 H,
4-0OH). Exanple 5 Synthesis of
Synu%ezrs@wI1gr@rla?@aiivhmﬁloymm;ymmgﬂﬁﬁqa%&mh64u.é§3t6deen-
one g of
17-chl or o- 17aB- hydr oxy- 17a- honoandr ost a- 4, 16- di en- 3-on
e is stirred with 1.8 g of DDQin 60 m of toluene
r 60 hours at. . 85C Pre itate is filtered out
%tﬁgﬁethlqi]e mt)%‘lrﬁé)ﬁ é7 C lpgoTlﬂ%[} -hyqrox %6, o6 Epoxy- 17a-homoandrost-
concentrated by evaporation. The residue is
16-enchpgratdogge byt a2 ml of adetic acigewhmwhaonaorsystald dfxededntrated
ethyl acetate. "H NWVR (CDC13): 0.95 (s, 3H, H 18),

sulfurle Zo3d.( The sPtutidtr it Dlowdd Wstdrior 24 Rourkhail V@G, fhe%51t 15(15er@ with
H H16), 6.07 (m 1 H H4), 6.24 (dd, J=1.9

200 OIF"CH’QI gc)e’tag% aIQ(Y néﬂrahged \%Qh I_gda S]olutfon. Iihxl)orgza%lc }%‘:ﬁ(asgps cFrleg and

chl or 0- 17aB- hydr ox; 7a- hono rosta 1,4,16-tri
conoeg e B eV it 1S S SBe H OETP RS ret R g oryetalized

17-chl oro-17al 3-hydr oxy- 17a- honoandr ost a-

from athy! aRs(a(9.| BMNMRAEDCH076-a1 (57381 Hnl Br b6 Pa38: Hyiokg! (n, 1H, H-
7a- honobandr ost a- 4, 16-di en-3-one. Exanple 7 Synthesis

17a), 687 (m, 1H, H-16), 6.08 (s, 1H, 4-OH).
17- Chl or o- 17al 3- hydr oxy- 17a- hono- estra- 4, 16- di en- 3-one
Stage | 3,3-Dinethoxy-17-[(trimethylsilyl)oxy]-
estra-5(10), 16-di ene: 37 g of

Exanﬁﬂgsdlnethoxy estr-5(10)-en-17-one is dissolved in 150

of THE and m xed at -60Cwith 100 M of 2 M

I|th|un1d||sopropylan1de solution. After 1 hour, 27 m
of trinmethylchlorosilane is added, and it is allowed

to. h 0ro eratyre. It is poured into
Synthesis o?%s-éhloro-?%fi E) roxy-17a-homoandrosta-1,4,16- trlen 3-one

2 g of 17-chloro-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one is stirred with 1.8
g of DDQ in 60 ml of toluene for 60 hours at 85°C. Precipitate is filtered out, rewashed with
toluene, and the filtrate is concentrated by evaporation. The residue is chromatographed on
silica gel and recrystallized from ethyl acetate.

'H-NMR (CDCls): 0.95 (s, 3H, H-18), 1.23 (s, 3H, H-19), 3.79 (sbr, 1H, H-17a), 5.85
(m, 1H, H-16), 6.07 (m, 1H, H-4), 6.24 (dd, J=1.9, 10 Hz, 1H, H-2), 7.07 (d, J= 10 Hz, 1H,

H-1)



1 1 of saturated sodi um bi carbonate sol ution and
worked up in extract formwth ethyl acetate. The
3, 3-di net hoxy-17-[ (tri met hyR3ilyl)oxy]-estra-5(10), 16-
diene that is obtained is directly further processed.
Stage 2 17-Chl oro-|

Exampde ¢ono- 3, 3- di met hoxy- estra-5(10), 16-di en-1 7a-one:
3, 3-Di met hoxy-17-[(trimethyl silyl)oxy]-estra-5(10), 16-
diene is refluxed in 400 M of <chloroformwth 141 g
of trichloroacetic acid sodiumsalt and 3.3 g of

SyntRER %Y ki1l BichWra TRRIHY Ay 6:0)-PTd-A6mb A didsRVAI 6-trfenl Bone
poured into 1 1 of saturated sodi um bicarbonate
solution, worked up in extract formwth chloroform
and the residue is chromatographed on silica gel for
purification. 17-Chloro-17a- - 3, 3-dj net hoxy-estr a-
kot alieotid o GREiaions B d THaloro 7 b my R 1 eegyndrosta-
1.06 (s, 3H, H18), 3.21 (s, 3H, Ow), 3.24 (s, 3H

1,4, 16amen-3-gnepfromh, 1 7-Qqciﬂopp—i@B-hsfcggyey—g7q:ho@hqlr¢§1rr@1a—|4, 16-dien-3-one.
7aB- hydr oxy- 17a- honp-estra-4, 16-di en-3-one: 24 g of
17-chl oro-1 7a- hono- 3, 3-di met hoxy-estra-5(10), 16-di en-1
7a-one is reduced in 400 m of nethanol with 8.5 g of

Exanfpdélf um bor ohydride with the addition of 17 g of
ceriun(lll) nitrate at OC. Then, it is concentrated

by evaporation to half the volune, acidified with 30%
acetic acid and worked up in extract form by neans of

h idue s stirred in_ 400 m of
Syt R AT HPToRT CHE RSN 1197 A ST Sy R 3EN ur

acid for 2 hours at 45-50C. After neutralization with
saturated sodi um bi carbonate solution, 300 mM is
distilled off in a vacuum and it is worked up in

Stagedxt r acB,3tommethdor 1 pltimetbaksilpox it estrs- 5 ho)oadiogs:aphed
on silica gel, and
137 ghif 3r3edibvaliSeyhastr WX §)- &7 &7 -ooe-dssbhad 4n 160 dil eAiTBFaimd mixed
is obtained. "H NWR (CDC13): 0.92 (s, 3H, H 18), 3.82

at -60¢G With 106, mb /™) lithRunB@iidopropliamilie 401utidn. 8& frell Thodk, £F ml of
H 16) Exanple 8

trimethylchlorosilane is added, and it is allowed to heat to room temperature. It is poured into
1 1 of saturated sodium bicarbonate solution and worked up in extract form with ethyl acetate.
The 3,3-dimethoxy-17-[(trimethylsilyl)oxy]-estra-5(10),16-diene that is obtained is directly

further processed.

Stage 2 17-Chloro-17a-homo-3,3-dimethoxy-estra-5(10),16-dien-17a-one:
3,3-Dimethoxy-17-[(trimethylsilyl)oxy]-estra-5(10),16-diene is refluxed in 400 ml of
chloroform with 141 g of trichloroacetic acid sodium salt and 3.3 g of
benzyltriethylammonium chloride for 2 hours. It is poured into 1 1 of saturated sodium
bicarbonate solution, worked up in extract form with chloroform, and the residue is
chromatographed on silica gel for purification. 17-Chloro-17a-homo-3,3-dimethoxy-estra-

5(10),16-dien-17a-one is obtained.



Synt hesi s of

17- Chl oro-17al13- hydr oxy- 7a- net hyl - 17a- hono- estr a- 4, 16-

di en-3-one. Stage 1 17-Chlo#40-

17aB- hydr oxy-17a- hono-estra- 4, 6, 16-tri en- 3- one:

17- Chl or o- 17aB- hydr oxy- 17a- hono- est r a- 4,6,16-trien-3-0

neHddMReE I Ely): BeOy6dbx i,i&d 8}, Behh (s, 3H, OMe), 3.24 (s, 3H, OMe), 7.02 (m,

17-chl oro- 17aB- hydr oxy-| 7a- hono- estr a- 4, 16-di en- 3- one
1H, Hatgording to the nmethod of J. A Canpbell et al.

(Steroids 1963, 317). 25 Stage 2

17- Chl or o- 17aB- hydr oxy- 7a- net hyl - 17a- honp- estra- 4, 16-d

ien-3-one: 80 ml of THE is added to a solution of

Stage%et hyl Fagig Sl URah AAHAS y(Pha egstlf rPB-fien. on Qf
TR IR PRy 50T o

nagne3|un1an ide In

[ er)., to
83&&?? lgcé? b dREi AL bakLesr s BB ét?nﬁlﬁa&nem@ﬂuced in
I s added. is cooled to -20C, and then a solution
400 nﬁfof@eéhaé}pl w1th 8.5 g of sodium borohydride with the addition of 17 g of cerium(1II)
17-chl oro-1| 7aB- hydr oxy- 17a- hono-estra-4, 6, 16-tri en- 3-
nitratoated°Cn B@nnit isofondedEraies! lpodaporation toolpes{ thAth)blmez ahdiftred ,with 30%
it is poured into ice water/2N sulfuric acid and

aceticetd @t veskkedl Lp iBdextradOfotin B medR i cRleRifaing. THORsRIuE & tfred in
extract is dried and concent rat ed by evaporation. The

400 nf19% nfieinb Bw il HR R AR £ dﬁ@c%ld foEQYhoBféfatt HF 150°C.
I1ze

puri lcation, It IS recrysta rom et acet a
17-.Chl 17
After stﬁcqlég{l(?réwg f%tué(?eecf] Oélu&hBlCFlg) ﬁ%?g?ﬁgan 30|(_)|_rNM§edlstllled offina

(CDC13): 0.75 (d, 3H, J=7 (s, 3H, .

vacuupy, f.gji 1r'ig V\g)gke(drﬁp quxtrp.pt fg%) Foxg)ugé'lcegon 1t 1ﬂchr|qmgp}qgrg)_l‘g¢ on silica
(m 1 H, H-16Z] Exanpl e 9 Synt hesis of

gel, azld 17-cltioehll 3o dreny-hyathomg-cstfadHOrheredtong idot@ned.en- 3-
one Stage 1 17-Chl oro-17aB-hydroxy-4E, , 54- epoxy
1 7H-MWRO(GRE L R-0.92 6; 3H-13-16n6.82(slyr, 0H, H-17a), 5.83 (m, 1H, H-4), 5.87
17-chl oro- 17aB- hydr oxy- 17a- hono- estr a- 4, 16- di en- 3-one

(m, 1HsHdigsol ved in 120 m  of nmethanol as well as 70 ni
of THE and m xed at 10C with 20 m of hydrogen
peroxi de solution (35%. Wile being stirred, 5 m of
109630diun1hydroxide solution is added, and it IS

Exa stlgred for hours. The reaction solution is

xa “Hgﬁ entrated by evaporation to 50 m, then

Synthesis of 17-Chloro-17a8-hydroxy-7o-methyl-17a-homo-estra-4,16-dien-3-one.

Stage 1 17-Chloro-17al-hydroxy-17a-homo-estra-4,6,16-trien-3-one:
17-Chloro-17af3-hydroxy-17a-homo-estra-4,6,16-trien-3-one can easily be obtained
from 17-chloro-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one according to the method of J.

A. Campbell et al. (Steroids 1963, 317).



mxed wiwth 50 m of dichloronmethane and 25 m of
wat er, and the organic phase is separated. It is
washed with sem concentratefl thi osulfate sol ution,
dri ed and evaporated to the dry state. The residue
that is obtained consists of a m xture of 4a, 5a- or
Stage 2B, 58- épdXileres! Tafdyidwxysdmethiyl-i darhomaorestredt, 16-dien-3-one:
purification in the next stage. 26 Stage 2
4 30 I f qH O Qdddd/ @ I3t @ ¥methylmagnesium iodide (prepared from 2.5 g
7a- hono-estra-4, 16-di en-3-one: 2 O% of epoxide m xture
[ i P e: ] %Edco
o 4 S e o D Bt B B EA R0 o5, and
fter 2 hours, .it. is peutralized w oda olutio
1 g o CobBine BBt & RN Sy B abirfteed et siliteo
,out with djchloronmethane. The organic_extracts are _
-20°CypndidrenAdoubRR he B dd-ahlerevidpbahygiosi | 7afpmyo-estra-4,6,16-trien-3-
crystallization from ethyl acetate,
one iM301 1l df THF os addedan drdpgd Adbey 2 hBarshid ropastd imtadict Gratkir@iN Silfuric
-one is obtained. "HNWR (CDCI 3): 0.94 (s, 3H H 18),
acid add 88trdord With 3H 807m) of &hBGcétate. THI orkhnlGgxtracExameiend 0
Synt hesi s of

concehtfatell b9 eQapbrdiioal IridirBy @O th%?n?a‘t(g%?ﬁ%e@%'hrsﬁfc%’ gbf- RS 0rter

-one 2°g of the epoxide m xture

s 3BTRSt o PO L L BRRBR R enia

whi ch contains 2 vol % of concentrated sulfuric acid.
homog§a-delOpdipd-qne 15PPBREd to stand for 24 hours at 10C.
Then, it is mxed with 200 m of ethyl acetate and
n A tNMIRI (R ji: O SO 03H SIt7UH 2, TR T 1069 3(s g3 16- 18N 8s8S (s, 1H, H-
dried and concentrated by evaporation. The residue is
17a), 688 @At @¢T-aph3esd @) 1%1,IH-¢@ gel and crystallized from
ethyl acetate. "H-NWMR (CDC13) : 0.92 (s, 3H, H 18),
3.82 (m 1H, H17a), 5.87 (m 1H, H16), 6.10 (s, |
H, 4-0OH) Exanple 11 Synthesis of
Examr]??é &hl or o- 17a0- hydr oxy- 17a- hono- 5a- H andr ost - 16- en- 3- 0
e Stage 1
313-Tri nmet hyl si | yl oxy- 5a- H andr ost an- 17- one:

Synthesis of 4,17-Dichloro-17aB3-hydroxy-17a-homo-estra-4,16-dien-3-one

Stage 1 17-Chloro-17al-hydroxy-4¢&,5¢ -epoxy 17a-homo-estra-16-en-3-one:

2 g of 17-chloro-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one is dissolved in 120 ml
of methanol as well as 70 ml of THF and mixed at 10°C with 20 ml of hydrogen peroxide
solution (35%). While being stirred, 5 ml of 10% sodium hydroxide solution is added, and it
is stirred for 3 hours. The reaction solution is concentrated by evaporation to 50 ml, then
mixed with 50 ml of dichloromethane and 25 ml of water, and the organic phase is separated.
It is washed with semiconcentrated thiosulfate solution, dried and evaporated to the dry state.
The residue that is obtained consists of a mixture of 4o, 5a- or 48,5B-epoxides and is used

without further purification in the next stage.



27 10 g of epiandrosterone is dissolved in 75 m of
DMF and 60 m of pyridine and m xed at room
tenperature with 25 m of teémethyl chl orosilane. After
90 minutes, it is poured into 300 mM of saturated
sodi um bi carbonat e sol uti on, suctioned off, washed
Stagegi t h tet’dpichloto-dY Hinhydrax | da-Hompsiea-4,16-dien-3-one:
313-Tri nmet hyl si |l yl oxy-5a- H androstan-17-one is
oDtgad frepdxide Siiamee Btage 1) is dissolved in 200 ml of acetone and mixed at 5°C
3,17-Di - (trimethylsilyl oxy)-5a-H androst-16-ene: 12 ¢
. f i i - q17- - .
T S A R, RO BT S A i o
il of, 2 M|lithiumdii r opy.l,am de solution., After 1
soluiffy 184 o ety W AR TR BT aded bl Debffpriothane.
is allowed to heat to roomtenperature. |t is poured
The orggpiy exirgers arq drid angeqreaniiated i AR BRLQI bdRer @ygellgatiopnrom
and worked up in extract formwith ethyl acetate. The
ethyl acetae, dh, L7(-di|chL%m-ﬂmY/aﬁshYc;rbwewa-sanmama#détdidreseme it dlatdined.
is obtained is directly further processed. Stage 3
1 TH OB (@TBAU3): Trodnet 31y, 1518y B®3Y(m, 1H, H-17a), 5.88 (m, 1H, H-16).
-17a- hono- 5a- H andr ost - 16-en-17-one: 3B, 17-Di
-(trinmethylsilyloxy)-5a-H androst-16-ene is refl uxed
in 400 M of chloroformwith 47 g of trichloroacetic
| dysodiumsalt and 1.1 g of benzyltriethyl amoni um
Exa"@ﬂg?ide for 2 hours. It is poured into 300 m of
saturated sodi um bi carbonate solution, worked up in
extract formw th chloroform and the residue is
chromat ogr aphed on silica gel for purification.
Syntheyis ©f 1 lge-4.4 7 af-difyydapkyHl da-romo-estra-4,16-dien-3-one
-17a- hono- 5a- H androst - 16-en-17-one i s obtai ned.
Stage 4 17-
Chl or o- 38- acet oxy- 17a- hono- 5a- H andr ost - 16- en- 17a13- ol
2 & thd epoxide mixture of 17-chloro-17aB-hydroxy-4£,5&-epoxy_17a-homo-estra-
17-chl oro-3B-trinet hyl silyl oxy-17a- hono- 5a- IF-)|- andr ost - |
_onBr ens 17 i 1.0 .20 THE wid h 0
- end B R R 26 A S BT R S hgeP b e
extract, formw.th ethyl acetat o )
sulfuricidy B, A B AU i 0B Ehbows il GG Thoneit sy wit
e, 28 which is acetylated with 20 m_ of pyridi ne and
200 m of gihybacegaie prdnansiaizeghmishl pedgesolytionofhaiorgsgic phase is dried and

concentrated by evaporation. The residue is chromatographed on silica gel and crystallized
from ethyl acetate.
'H-NMR (CDCls) : 0.92 (s, 3H, H-18), 3.82 (m, 1H, H-17a), 5.87 (m, 1H, H-16), 6.10

(s, 1H, 4-OH)
Example 11
Synthesis of 17-Chloro-17a-hydroxy-17a-homo-5a-H-androst-16-en-3-one

Stage 1 3B-Trimethylsilyloxy-5a-H-androstan-17-one:



The t hus obt ai ned

17-chl oro- 313- acet oxy- 17a- hono- 5a- H andr ost - 16-en-17-0

ne is reduced in 200 nml of 2ethanol with 4 g of

sodi um borohydride with the addition of 6 g of

ceriun(lll) nitrate at 0OC. Then, it is concentrated

by 0 @i jsaraatiiosierans indissolyerkinyd| mhef DME anidfG0enl of mymidBeond

acetic acid, and worked up in extract form by means of
mixed &l roomftemmraﬂﬁ’e w(th 26 mol-adBrimethlytohjorosilane. After 90 minutes, it is

17a- hono- 5a- H andr ost - 16- en- 17al13-o0l is obtai ned:

poured thtONB0 (HAEESratél $idn$ bicdtBonkie Jsgl).ltloﬁ) s‘%étl&n%d o%f'liwashed with
H 19) s, 3H, 3- acetate (m 17a),

2.02 (
water%gim(x m 1(5‘5@?’;1{%23%8& I % ilox oS)g;hllaﬂd_r%sg%gg-gpﬂsaor%almed.

ost -1 6- en 3- one: The
17-chl or o- 3B- acet oxy- 17a- hono- 5a- H andr ost - 16- en-17al3
-ol (5 g) that is obtained is converted with

Stage2, 4- di Byldrd+-Qitmpthydsnlyloxy)-be-Iasdeste-ede: pyri di ni um
tosylate in 100 m of dichloronmethane into the

1?9%?{)ft3@ttflﬁlw§§| 3M9.- Heﬁrnﬁ&taﬂapﬂ ohdf ASBIRHSn 58 n %’f THF and

position is saponifi'ed with of potassi um hydroxid

mlxe%‘ éﬁ | YR %Héﬂ%ﬁﬁ%ﬁwwmﬁvg? Sl Bt b ml of

en-3B-ol, which is refluxed in 120 m of
trlmefthdlct}&ﬁ%ﬂkﬂm I agdedhiand gpis et ghiedsadRgoaRdepgare. It is poured into
al um numisopropylate for 1 hour, is obtained. After
300 nylwf katneptadsod ine Ricahonate oplutiom andafvbrked alprio et faphyitbathyl
silica gel,

acetaté’ mblsqnoml(%aﬁethseltsnﬂbyya)tszﬂw ABb XY= énZahmgryot&%e&hsad?ﬁ&uy
ost-16-en-3-one Is obtained. Stage 6

ﬁnh;émgg&gao 17aB- hydr oxy-17a- hono- 5a- H andr ost -1 6-en- 3-0
ne: g of

17-chl oro-17aB-t et rahydr opyr anyl oxy-1 7a- hono- 5a- H andr
ost-16-en-3-one is stirred in 150 mM of 80% acetic
acid for 2 hours at 60C. It is neutralized with 2N
Stagedodi um! 7Hyderexd R Erimethyisilyloxan 7 ankerred oolp-androsi i 6-getl 7-one:
form After chromatographic purification on silica

g6B,17-Di -(trimethylsilyloxy)-So-H-androst-16-ene is refluxed in 400 ml of
17-chl oro-1 7al13- hydr oxy- | 7a- hono- 5a- H andr ost - | 6- en- 3-

hlor@Bfn WihQPi 2L e i | 119 i

R o M CHIN T
chlorigjgnforJZ ﬂfc‘iurs& IJt'?s) poulrzf):((f:‘ gpc! ?OO]' r%l of saturated sodium bicarbonate solution,
worked up in extract form with chloroform, and the residue is chromatographed on silica gel

for purification. 17-Chloro-38-trimethylsilyloxy -17a-homo-5a-H-androst-16-en-17-one is

obtained.

Stage 4 17- Chloro-3B-acetoxy-17a-homo-5a-H-androst-16-en-17a-ol:
8 g of 17-chloro-3B-trimethylsilyloxy-17a-homo-5a-H-androst-16-en-17-one is
reacted in 200 ml of THF with 8 g of tetrabutylammonium fluoride. After working-up in

extract form with ethyl acetate, 17-chloro-36-hydroxy-17a-homo-5a.-H-androst-16-en-17-one,



Synt hesi s of
17- Chl oro-17al13- hydr oxy- 17a- hono- 5a- H andr ost a- 1, 16- di

en-3-one. 5 g of 28

17-chl or o- 17af 3- hydr oxy- 17a- hono- 5a- H andr ost - | 6- en- 3-

one is mxed with 5 g of pyridinium S _
whichniy @S latsdi veigh %mpémfrdcbn c?/ B méphecesie neidaghydride’ abained.

of THF. After 15 mnutes, 250 m of saturated sodi um
The this@drdisdal 2ctd odoud (- adetdxs/- Hlid&ﬂno-eaitl-llaﬁdh@dt- V8-t 17-one is reduced in
chloroform dried, and concentrated by evaporation.

200 m-’l-l%? n’g—egﬁing P@lth 3 &f sloHEJr £ ch\‘gBi;Hrﬁjegvﬂ{ ﬁeiaﬁgki%??wgiﬁn(m)

g of | um In 100
mtratet‘ 8%{ (Zjn e'Ilhen 1’? LIS cd)nce rﬁltedq}yceov%p%rra %Iap gf’[gl% H81é1m g? @eaywth 30%
eva tion. Far urification, is chr ormt raphed
aceticgids Ap Wﬁrlﬁélupdﬂﬁ"&%‘érfw ay me%sooffqh&w@pﬁyi prr ¢h-acetoxy-

17-
17a-h@mb efrcoHi-atult@st-H pehnelAaBiol & dtvmpeda- H- andr ost a- 1, 16- di en-
3-one is obtained: IHNW (CDC13): 0.91 (s, 3H, H18),

0'9 2 Hr+ 2.62 853H( :
" EI_\H(éI;R.(ng%h)'FOJ@)(s 4, 1@}@0 8153(1: 3 (H—ﬁa 2=(52 g 3H, ﬁhcétate),379

6
t S
(m’l%- oro 1 al%ﬁ g% 1 (g{mla 5. hydr oxynet hyl ene- 5a

- H androst - 16- en- 3 one 4 g of
17-chl oro-17al13- hydr oxy- 17a- hono- 5a- H andr ost - | 6- en- 3-
one is mxed in 150 m of toluene with 3.2 g of
Stagegodi uml hkdiorgel 7aRdetghyiirapyranglopiyd 7adiothoed day-amdspgsr 1.6-en-3-one:
After 24 hours, it is carefully hydrolyzed with

wahen 7- chtord)s)Baﬁbtdk?Jle@LhWnbhsOaN Madseablari mpagis o) thheis
30 organic phase Is separated, dried and concentrated

obtan% iSYARRKA W(i)tﬂ fgfh ﬁ%lgl gaefn iAne }!)lIesén%ngF%rlddm]ym tosylate in

chr omat ogr aph e and cryst
cel,o Xan
o0ef SRR ?%'xn%? %@ G dorm ey sty
- 0. 65 3H,
posmp_p gssﬁbgggr@h%wcéag %p_fdpq];g Nﬁgirgg%s m] gf_bo;lu;(L&methanol 5gof
2-CHO, 5.79 (m 1H, H 16). Exanpl e 14 Synt hesi s of
17-chnoi‘e¢ﬁafa}ta1mamydﬂoﬁyrlay¢lpmxy 74-hambetoe H2amlxast-3 &-ar- ol ohtchis
- en- 3-one
refluxed in 120 ml of toluene with 35 ml of cyclohexanone and 2 g of aluminum isopropylate

for 1 hour, is obtained. After working-up in extract form and after chromatography on silica

gel, 17-chloro-17af}-tetrahydropyranyloxy-17a-homo-5a-H-androst-16-en-3-one is obtained.

Stage 6 17-Chloro-17al-hydroxy-17a-homo-5a-H-androst-16-en-3-one:

3 g of 17-chloro-17aB-tetrahydropyranyloxy-17a-homo-5a-H-androst-16-en-3-one is
stirred in 150 ml of 80% acetic acid for 2 hours at 60°C. It is neutralized with 2N sodium
hydroxide solution and worked up in extract form. After chromatographic purification on

silica gel, 17-chloro-17aB3-hydroxy-17a-homo-5a-H-androst-16-en-3-one is obtained:



4 g of
17- Chl oro-17al13- hydr oxy- 1 7a- hono- 5a- H andr ost a- 1, 16- di
en-3-one is reacted in 20029 of 90% acetic acid with
30 g of |ead tetraacetate and 280 ng of osm um
tetroxide, ter 24 hours at roon1te erature, it is
di Y ME WQ%ls)so(be&r{s B, Hak®r 1.0, 8Ks HatDed 80 kmekH, H-17a), 5.86
times with chloroform The conbi ned organi c phases are
(m, 1) Kall6)zed wi th 2N sodi um hydroxi de sol ution and
extracted three tines with 200 ml of 2N sodi um
hydr oxi de solution. The conbi ned agqueous phases are
acidified with 5N hydrochloric acid and extracted
Exanfoi 8 times with chloroform The conbined organic
hases are dried and concentrated by evaporation. The
residue is dissolved in 80 m of THE and 80 ml of
met hanol . While being stirred, a solution of 1 g of
sodi um bi carbonate in 75 m of water and 4.2 of
Synthesigiofi Y- ety tal-trd roxy-1dadwme-fodhaadsestad, 16A1htem3 -gne.
hours, it is acidified with concentrated hydrochloric
acid, extracted with ethyl acetate, dried and
concentrated by evaporation. For purification, it is

c@rgoc;mtvocgﬁ@eh@qs mdﬁxv 163-198l0- 209 L aGbMSIR-3 258 id LAY with 5

et Nyl acetate.

gof p%!_hglhu‘gn }ng(?rggliogﬁ/ ﬂ%ﬁé%rq_rpﬁé%l%l&%é 1rr68 ggl@(gr%rl g?_lll"H%G Atn ter 15
.H-12)098(S 3H, H19), 22$dd J = 19.1, 13
minutgg, 25 pllp}f sqq_uzp)ted @dggn pﬂ:arbogate sqlglign 1s5adge<|l,|zextr|act|=|j th4:}110roform,
380 (m I H H17a), 3.94 (d, J =10 Hz, | H H1),
dried,snd goigtntrated by@V&mratlomﬂ,Tmrigiduesis &S (xed v\ZlitH—ﬁ glef liGjum 84rbonate
Cains 1. D Honp-17-chl or-16(17)ene steroids of
and 16 gloffliturh bréthfd iR30C1 oSDIMROKE? d Agurs. Tit B Mm@ t&Rcool, diluted with

stands for a C 1.6-al kyl group,
500 ml of toluene, washed with water, dried and concentrated by evaporation. For
purification, it is chromatographed on silica gel and recrystallized from ethyl acetate. 17-
Chloro-17aB-hydroxy-17a-homo-5a-H-androsta-1,16-dien-3-one is obtained:
'H-NMR (CDCI3): 0.91 (s, 3H, H-18), 0.99 (s, 3H, H-19), 3.82 (m, 1H, H-17a), 5.85

(m, 1H, H-2), 5.86 (m, 1H, H-16), 7.12 (d, ] = 10 Hz, 1H, H-1).
Example 13

Synthesis of 17-Chloro-17aB-hydroxy-17a-homo-2-hydroxymethylene-So-H-androst-16-

en-3-one

4 g of 17-chloro-17aB-hydroxy-17a-homo-5a-H-androst-16-en-3-one is mixed in 150
ml of toluene with 3.2 g of sodium hydride and 8 ml of formic acid ethyl ester. After 24

hours, it is carefully hydrolyzed with water. It is acidified with 5N hydrochloric acid, the



R2 stands for a hydroxy group, a Cl_Ilo-al kyl oxy group,
a Cl_15-acyloxy group, a G66_15-cycl oal kyl acyl oxy
group, a C7_15-aryl acyl oxy @gboup, a C7_15-aryl al kyl oxy
group or a C7_15-al kyl aryl oxy group, and R3 stands for
a hydrogen atom a Cl _|o-al kyl group, a
organgipliage [seeparais odrigdyand gpneapirated by £uppaintion; diag pudfgagon, it is
with n =0, 1 or 2, and Wstands for a hydroxy group,
chronzatdghgigd ronasti o deb andacrpstellided ibmgentoas/haxan€l 17 Lhloro-17al-
o- al kyl oxy group, a radical -(CH2),,,-CH=CH( CH2) p- R4,

hydro%hhhydi%@qnéh@@ﬁeal%‘Q@m&S@tﬁ AbfhsPto %E @n&% 1§ Qf)taﬁ'led H-NMR

drogen atom a 1 10 al radi cal , 5-ary

oo S A LR £ 1 A o

Cl_10- acyloxy group, or a radical (CHQ)OC—CRS wth o
IH,H=19). 1 or 2, and R5 stands for a hydrogen atom a

hal ogen atom a Cl1_10-al kyl radical, a 32 (6. 15-ary!l

radi cal, a Cr7_15-aral kyl radical, a C7.15-al kyl aryl

radical or a C 1.10-acylox y rad i cal; or R2 stands
Exaniplé 14 hydrogen atom a Cl1_10-al kyl group, a

Cl | o-perfluoroal kyl group, a radical -(CH2)"CH2W

with n =0, 1 or 2, and Wstands for a hydroxy group,

a hal ogen atom for a pseudohal ogen or a

Synth%]s'lsl0?_16}1&1&)939[7%-3E\Jgn‘oxy-l7a-hom0-2-oxa-5a-H-androst-l 6-en-3-one

4 g of 17-Chloro-17aB-hydroxy-17a-homo-5a-H-androsta-1,16-dien-3-one is reacted
in 200 ml of 90% acetic acid with 30 g of lead tetraacetate and 280 mg of osmium tetroxide.
After 24 hours at room temperature, it is diluted with 500 ml of water and extracted three
times with chloroform. The combined organic phases are alkalized with 2N sodium
hydroxide solution and extracted three times with 200 ml of 2N sodium hydroxide solution.
The combined aqueous phases are acidified with 5N hydrochloric acid and extracted three
times with chloroform. The combined organic phases are dried and concentrated by
evaporation. The residue is dissolved in 80 ml of THF and 80 ml of methanol. While being
stirred, a solution of 1 g of sodium bicarbonate in 75 ml of water and 4.2 g of sodium
borohydride are added in succession. After 2 hours, it is acidified with concentrated
hydrochloric acid, extracted with ethyl acetate, dried and concentrated by evaporation. For
purification, it is chromatographed on silica gel and recrystallized from ethyl acetate. 17-
Chloro-17aB-hydroxy-2-oxa-17a-homo-5a-H-androst-16-en-3-one is obtained:

'H-NMR (CDCI3): 0.88 (s, 3H, H-18), 0.98 (s, 3H, H-19), 2.22 (dd,J=19.1, 13.1 Hz,
1H, H-4), 2.53 (dd, ] = 18.7, 5.8 Hz, 1H, H-4), 3.80 (m, 1H, H-17a), 3.94 (d,J = 10 Hz, 1H,

H-1),4.26 (d, J =10 Hz, 1H, H-1), 5.85 (m, 1H, H-16).



a radical -(CH2),,,-CHCH(CH2)p-R4 wwth nm=0, 1, 20r3,
p=0, 1 or2and R4 stands for a hydrogen atom a
Cl_10-al kyl radical, a C6_18taryl radical, a
C7_15-aryl al kyl radical, a Cr.15-al kylaryl radical, a
hydroxy group, a Cl1_ 1lo-al kyloxy group or a

Cl _10-acyl oxy group, or a radical -(CH2)O0C=CR5 with o
=0, 1 or 2 and R5 stands for a hydrogen atom a

hal ogen atom a Cl.10-al lIglhimsadi cal, a C6_15-aryl

radi cal, a Cr7_15-aral kyl radical, a C7.15- al kyl aryl
radical or a Cl_10-acyloxy radical; and R3 stands for
a hydroxy group, a Cl_10-al kyl oxy group, a

Cl. % | px g ; CRidos I kyl acyl oxy group,
a%C$f¥§ﬁgﬁ§ng§{g§§7§$85b, a %g%ﬁhgggylalkyloxy group
or a C7_15-al kylaryl oxy group, or R2 and R3 together
stand for a keto group, a nethylene group or a

di fluoronethyl ene group, or with the inclusion of the
17a-C atom R2 and R3 forn&gRqﬁ rooxirane or a

2, 2-di et hyl - 1, 3-di oxol ape,y 2 afnd STERO D stands for

a steroidal parti al 0 of the fornulas A B,
C D E and F, whi C#Eég ted bel ow, RO RO R R9
R10 RS D,

in which

R! stands for a C,.¢-alkyl group,
R’ stands for a hydroxy group, a C,.jo-alkyloxy group, a C;_js-acyloxy group, a
Cs-15-cycloalkylacyloxy group, a Cy. s-arylacyloxy group, a C;_js-arylalkyloxy
group or a Cy.js-alkylaryloxy group, and
R’ stands for a hydrogen atom, a C;.jo-alkyl group, a C,_jg-perfluoroalkyl group,
aradical -(CH,),CH,W, with
n=0,1or2, and
W stands for a hydroxy group, a halogen atom for a pseudohalogen or a
Ci.10-alkyloxy group,

a radical -(CH,),,-CH=CH(CH,),-R*, with
m=0,1,20r3,p=0,10r2, and
R* stands for a hydrogen atom, a C,.jo-alkyl radical, a C¢.js-aryl radical,
a Cy. 5-arylalkyl radical, a Cy.js-alkylaryl radical, a hydroxy group, a C,.
10-alkyloxy group or a Cy.jp-acyloxy group, or

a radical -(CH,),C=CR’ with
0=0,1o0r2, and

R’ stands for a hydrogen atom, a halogen atom, a Cy.j¢-alkyl radical, a



XF7X/ Rt XZR6e ZREZR H ABC R R ROR R
R13 R10 4A X 7 14 7 R12 RRR 2 HH D E F whereby
in A an additional double Band 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- _
posi tion, i fswhtrghrafgakeds s-arahopd rasieat, € omalleyisral vdisal or a
atom a hydroxy group, a nethyl group or a

trifl uoromethyl-aqytoypadi¥aland Z in each case nean a
hydrogen atom or together an oxygen atomor a

hyger oxyi m no group, R neans a hydrogen atom a Ci _6
al kyl group or a Ci _6 al kenyl group, 34 R8 neans a

hydr og @%n@st o Il:\;gd%g%ﬁ’ Gfoth, %;(g g%agﬁp%x%)gﬁﬁeat g F{Q;ng%‘%fg{ﬁkﬁ group,

doubl e bond, ans a h

group, _a_hal,o a. et hyl group or an ethyl
group 8?“586é&ﬁ@?3a§5¥’ Hg doubl e bond, R10 neans a

hydrogen atom a nethyl group, a nitrile group, a
hydr oxymet h{}lehd ofgs 8t or a fornyl group,

W stands for a hydroxy group, a halogen atom for a pseudohalogen or a
Ci-10-alkyloxy group,
a radical -(CH,),,-CH=CH(CH,),-R* with
m=0,1,2or3,
p=0,1o0r2and
R4 stands for a hydrogen atom, a C,.j¢-alkyl radical, a Cg.(s-aryl radical,
a Cy.ys-arylalkyl radical, a Cy.)s5-alkylaryl radical, a hydroxy group, a C,.
10-alkyloxy group or a C,.jp-acyloxy group, or
a radical -(CH,),C=CR’ with
0=0, 1 or 2 and R’ stands for a hydrogen atom, a halogen atom, a
Ci.10-alkyl radical, a Ce.js-aryl radical, a C.js-aralkyl radical, a C7.;5-
alkylaryl radical or a C,.jp-acyloxy radical,
and
R’ stands for a hydroxy group, a Cy.¢-alkyloxy group, a C;.;s-acyloxy group, a
Cs.15-cycloalkylacyloxy group, a C.js-arylacyloxy group, a Cy.;s-arylalkyloxy
group or a Cy_js-alkylaryloxy group,
or
R*and R’ together stand for a keto group, a methylene group or a difluoromethylene
group, or with the inclusion of the 17a-C atom, R*and R® form a spirooxirane

or a 2,2-dimethyl-1,3-dioxolane,



R11 neans a hydrogen atom a nethyl group, or a
nitrile group, RLO and R11l, in addition to the

above- nenti oned neani ngs, t®dgether nean a double bond
or a nmethylene bridge, R12 neans a hydrogen atom or
together with R6 a double bond, R13 and R14 together
méah a doubl e bond, an oxirane ring, a thiirane ring,

a [2,3c] oxadi azol e ring, a [3,2c]isoxazole ring or a
[ STERIOIpyr azahds for agiercda pdrtia ang sgternxy gerfoonulas A, B, C, D, E
nitrogen atom and their pharmaceutically acceptable
salts. 2. CaRPPURHigh @Fe&?é@nf& Heouel @i m 1,

characterized in that stands for a methyl group or
an ethyl group. 3. Conpounds according to claim1 or
2, wherein R2 or R3 represents a hydroxy group or an
estgrlfled hydroxy group,. in particular a fornyl oxy

h,_-ean._acet yl oxy grou@ 3-~\Qr opanoyl oxy groHp,R
A oL
but yl cycl oh Q)% yI]oxy gr oBpt

to 3, mh;reln R3 or

z of clalnﬁ R2 nmeans a hyﬂrcaqh

aRdm a methyl group, &) ethyl group, an ethinylR
group, a propinyl group, a hydroxynethyl group, a
chl oponet hyl group, a bromppnet hyl group, a cyanonetcyl
group, an azi donmethyl group, a rhodanonethyl group,
or a nethoxynethyl group. 5. Conpounds according to
claim3 or 4, wherein one of the two substituents R2
or RB _means a hydrogen atom 35 6. Conpounds

G [) ()

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

RC 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,

R’ means a hydrogen atom, a C,.¢ alkyl group or a C,_¢ alkenyl group,



an oxygen atom 8. Conpounds according to one of

clains 1 to 7, wherein R7 represents a hydrogen atom

or a nethyl group. 9. Conpod#ds according to one of

claims 1 to 8 wherein R8 represents a hydrogen atom
or ;a fluorine atom 10. Conpounds according to gne of

cRai ms Meappa hydrgaest #pm, rbalogpr eepnard Wepihdr wHBR agtoyhie bond,
a hydroxy group, a nethyl group, a fluorine atomor a
c®’or i means ahydrogen Gompo bydisxaguoipda hglogen ainm, efnethyl group or
clainms 1 to 10, wherein R10 represents a hydrogen

atom aneefyhyfouploptibetir MhRMAa @iBWbodd, a nitrile

group. 12. Compounds according to one of clains 1 to

1%,10 wh ' o S r
o o SEBdERRLRE S 008 L AR LAy tn

l1to 12 V\,herefi n ﬁlZ represents a hydrogen atom a
hydroxygf;ﬁsutph(ﬁfla 8?16 pgr%lilp’a formyl group. 14. Conpounds
acgprding to one of claims 1 to 13, wherein R 3 and
RBI t ogtieRSR hydreperoaiamy 2 etk igriRe oF # pigilegroup,

%%]gc] oxf';}di azole ring, a [3,2c]isoxazole ring or a

NPl r amaidditionjta the aboye-Gemp ongids candiegst wigaidpet meana double
of claims | to 14, wherein Y represents an oxygen
atom b6nd Coaprethytkhecaeidge,di ng to one of clainms 1 to 5,
wherein STERO D stands for a steroidal ring system of

PRt i almdaRg m’l%&oézn NORI Y dine wﬁﬁﬁﬂ?@yﬂafb%(%rg,t s at

| east one of the™ features nentioned bel ow st ands

fa ]36&&(;'%“*?8%6&9&‘%&“ a%u?fe}%@ﬁ, zInoc;xi 211’1.f lrlﬁg,r%l tgl?lf&gl%ﬁ@&r %%30]

| ortne atom T0O r'om ne “at o
group ands far a

or trifluor hyl group, R7_st
met hy! 0@?@%{‘6 FiB% aé%i}é@’%aﬁ%le%mr afhdeRTolRERe f or a
hydr oxy group. 17. Conpounds according to one of
cl ai s and Yoneans\gexERen STEREED &ermnds for a

and their pharmaceutically acceptable salts.

2. Compounds according to claim 1, characterized in that R stands for a methyl
group or an ethyl group.

3. Compounds according to claim 1 or 2, wherein R” or R’ represents 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.

4. Compounds according to one of claims 1 to 3, wherein R? or R? means a hydrogen
atom, a methyl group, an ethyl group, an ethinyl group, a propinyl group, a hydroxymethyl
group, a chloromethyl group, a bromomethyl group, a cyanomethyl group, an azidomethyl
group, a rhodanomethy! group, or a methoxymethyl group.

5. Compounds according to claim 3 or 4, wherein one of the two substituents R? or R?

means a hydrogen atom.



steroidal ring systemof partial fornmula B, whereby

the conpound exhibits at |east one of the features

menti oned bel ow. Rl stands 8%br a nethyl group, R6

stands for a fluorine atom a chlorine atom a

brom ne atom a hydroxyoggoup, or a trifl yoronethyl

gPo®maRitnds agsaiingto ofie ohgslakys 1 & dupheraind Ropreseaffshydrogen

for a hydroxy group. 18. Compounds according to one of
atom,@hdi atem| a Cb a®m, \wh e Beiatpns ARGk & ysgrangls: rhethylagrosy er @i dal

ring systemof partial formula C, whereby the conpound
triflu¥inketdiyt groap. | east one of the features nmentioned

bel ow. R6 stands for a fluorine atom a chlorine atom

a7b M RENndd Lbrddng % r i |

group, I%7 st ands fgor %@%izﬁﬁgﬁ ngoog’pwyl?eﬁ%hs% E%EQ@H% represent
anox%%%ﬁi&X group, and R10 stands for a hydroxynet hyl

oup or a fornyl group. 19. Conpounds according to

one of claims 1 to 5 wherein STEROD stands for a

e feruhn it rgoxing orAngot sapms Lo 1oV haieE P?S, reppsesngR/ hydrogen

the conpound exhibits at | east one of the features
NDH1WFhUWQEEEWWQIOW: R stands for a nmethyl group, R6

stands for a fluorine atom a chlorine atom a

b®o@ongoatidnaccardygiiomny ofchitps dro & wiidréihRSrrepresdayd a hydrogen

group, R7 stands for a nethyl group, RO stands for a

atom BY&NEXYncHi&MpP, and y stands for an oxygen atom 20.
Compounds according to one of clains | to 5, wherein

ST&R@ongmda%ce‘,saingt%ﬁ ot §F QR 1 [d ggfegeghgmrggres%g[syn}gy'dmgen

formula wher eby e conpound ex eas
of. the features qention bel ow. Rl stands for a
atom, BRI 2 BB HBOWY AT PB Ao RIS ey, 21,
Conpounds according to one of clains | to 20, namely:
1)1 1. Compounds according to one of claims 1 to 10, wherein R'” represents a hydrogen

17- Chl oro- 17al13- hydr oxy- 17a- honoandr ost a- 4, 16- di en- 3- 0
atom, gemethyl groyp, pfornyldgreup or FaiBilagargxy- 7a- net hyl - |
7a- honoandr ost a- 4, 16-di en-3-one (2), 3)
4,127 CoimphlLindsectdrdBrgtyg dnexy edansretdyl, whéeeih Bitoepasass &hydrogen
4, 16-di en- 3-one, 4)
awn1&%1§Ehglgmﬁ 17al- di hydroxy- 7(x- nmet hyl -1 7a- honobandr ost a
-4, 16- ien-g-one, 5) 17-Chl oro-4,17al13-di hydr oxy-

3"}%‘% %@%Pg&g@&%&jﬁ@ﬁyﬁ% gg Béll_gfr':iqyleto( @, 'wh%?ein ﬁ) ? represents a hydrogen

atom,Zla}{yla%?or;(Dy%]% ry?Sgtro%_p4dr136fE>g1|1y ng_rgﬁpqne’ (3),

14. Compounds according to one of claims 1 to 13, wherein R'®> and R" together
represent a thiirane ring, a [2,3c]oxadiazole ring, a [3,2c]isoxazole ring or a [3,2¢]pyrazole
ring.

15. Compounds according to one of claims 1 to 14, wherein Y represents an oxygen
atom.

16. Compounds according to one of claims 1 to 5, wherein STEROID stands for a
steroidal ring system of partial formula A, whereby the compound exhibits at least one of the

features mentioned below: R'stands for a methyl group, R® stands for a fluorine atom, for a



7)

17- Chl oro-17al13- hydr oxy- 4- br ono- 17a- honoandr ost a- 4, 16-

di en- 3-one, 8) 36

17- Chl oro-17al13- hydr oxy- 4-f | uor o- 17a- honoandr ost a- 4, 16

-di en-3-one, 9) _ ;
chloring agm, dpioa hrpamne #pdy 60y hydrexyf groer enhaetriiporormethyl group, R” stands

7a- honobandr ost a- 4, 16-di en- 3-one, 10)
for a héth@hgoup, foft 4 Bludnad Sooh, hycﬂR%xtyndsl for a hydroxy group.

7a- honoandr ost a- 4, 16-di en- 3-one, 11)

17I7Chjoﬂfp©uﬂdsgac158@3n?g 1didn AF erdndatd § Udticeih SFEROMAAEHRFor a
ta-4, 16-di en-3-one, 12)

sterm%?l orﬁg s?%%@n#t?lf%laﬁ I YSLRAY Blz/ﬂérlégmrb%%%hﬁd éxh‘}bijfsﬁéttléis?&ie of the
featur%% %‘176:1_3’9 %1% lb((%iﬂw 1ﬁa§} m?s\étd ' 0’%}@?6‘ ho gtg{u"loﬁltfgf Bi'lyorlpe atom a

7a- honoandrosta- 1,4, 16-trien- 3- one
chloripg agop, @rbﬁommlagornwhxésyxwamm Fyd trlﬂvamﬁmﬁlndrgmm R4 stands for a
16-trien- 3 one, 16) 4,17-Di chl oro-
IndhﬂZEQBhhy@Roan&9®anh¢bxygﬂim honoandr ost a-
1,4,16-trien-3-one, 17)
1718Chjoﬂfp@uﬂ(7§ak301hw£§ @one bf akhnd D 1e S wierdin BEBREID Sa3dor a
(7), 18) 17-Chloro-17al13-hydroxy-7a-nethyl- |

steroi§§ fh%g}(s:t%ﬁlg ({fg)agt%ag?%rq{h@g(rjg;vg&?té %'confb%)md exhibits at least one of the

di
featurf%1 Eﬁ{‘g regs‘ot 501“7 a‘?tan F% )f(])l/l ?g(atﬂg% ﬁﬁllonfle atom, a bromine atom, a

7a- hono- estra-4, 16- dlen 3-one,

hydroxy segHpar -t flyomomelhyl giRipe Ry stends ﬁ% ﬁﬁleé@tlrgaow Rg s@néniona
-one (10), 22)

hydrogy EyouD; eid Br%osta_r.l?lai@ aiypdiresoyneting -gneupoeresfiorray Ugre@p-di en- 3
-one (9), 23) 17-Chloro-17al13-hydroxy-4-brono-|
7d9h @rma}mstldsaao&tpxﬁ&agjﬁommea)fohm]s 1 2043, wherein STEROID stands for a
17- Chl oro- 17a13- hydr oxy- 4-fl uoro- |

steroidal-riMdgysR &t 6@a‘ﬂﬂal@orﬂhﬂzﬂ})3vwh61%b?'Zl’f_h)compound exhibits at least one of the
17- Chl oro-17al13- hydroxy-4-trifluoronethyl -17a-hono- est

featuxregnﬂzngignédl' Bl RNCand2B) a mett)l(yl grqup, R® stands for a fluorine atom, a
17-Cnhloro-1113, 17a13- dlhydro y

estr

Ch'Of'ff? Fﬂm orboroevﬂef oo BB eRyP or 7 Difbramety} groap B g for o
methnlﬂr@ﬂ B ét-afé%@-aﬂvéfwﬂw, 19 3 S@ARioR PN OX YEENHERM- est r
a-4, 16-di en-3-one, 29) 4,17-Di chl oro-17aB- hydroxy- |
7&0h rampesnd pactoglingtotaneen cRiron & fo 30yherein STEROID stands for a
17- Chl oro-17al13- hydr oxy-
steroidal-iryeysedi ¢ fpadti A fArimul S Ef ehéraby thd- d@ﬂ@ouﬁ(ﬁexhlblts at least one of the
features mentioned below: R' stands for a methyl group, and R stands for a hydroxy group.
21. Compounds according to one of claims 1 to 20, namely:
1) 17-Chloro-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one (1),
2) 17-Chloro-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one (2),
3) 4,17-Dichloro-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one,
4) 17-Chloro-4,17al3-dihydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one,

5) 17-Chloro-4,17al3-dihydroxy-17a-homoandrosta-4,16-dien-3-one (4),



0)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

31)
17- Chl oro- 1| 7al13- hydr oxy- 7a- net hyl - 17a- hono-estra-4,9, 1
1, 16-tetraen-3-one, 32) 37
4,17-Di chl oro-17a13- hydr oxy- 7a- net hyl -
7a- honp-estra-4,9, 11, 16-tetraen-3-on

1#1EnPshloradakhydrax it ya-homerndypsty- ?dﬁrfb%32§t§lﬁr@-),4 16-d

i en- 3-one, 34)
1‘17@h1mooL7:aBa‘wEFdxyd¢-bwyn07h?ammgdndkcﬁ;{ae#,hymidn?a-ohe,no- es
tra-4, 16-di en-3-one, 35)

41 1okl 7R drydioad,34- NyeHoop=noand iRl ivYta=4, 86-aldhy-ohe,
7a- hono-estra-4, 16-di en- 3-one, 36)

117818001 73 %&ﬁgﬁydéi {}Mﬁfoﬁ)&%e@ﬁ Rl odndrddtX 6 @180

o-estra-4, 16-di en- 3- one
127?“18{001 1?3 177§§§3y%| )é_(/qﬁ’a’-‘ omoan%rosYa 4, lg%lerlll(-) oneSt ra-4,

7-Di chl oro- 17a13- hydr oxy-| 3- et hyl -1 7a- hono- estr a- 4,
é7tﬁllé?r93l1&rﬂe7 al-dggydropy- Y pm-llwmowdqs&w G-digrorene,

| 3-ethyl- | 7a-honp-estra-4, 16-di en-3-o0ne, 40)
177 @Hlavel7hBaddrdxyy e faxipimbahiitestact, 4,36-etidny 8 -ohZ g5)hono- est

ra-4, 16-di en- 3-one, 41)
14; 1@tlbi‘éfllérd-ia§@hwgi§a¥7a ﬂoﬁqﬁbﬁdr&s@i ‘Pmelt(hﬁﬂenlﬁor?ém I-17a

- hono- est r a- 4. 16-di en- 3-one, 17-Chloro-1

14%&?@% Mnycﬂﬁ%xx}%aewa%arﬂd?@s@?!ﬁ?réﬂé ch e 6- di en-

1 I 17 13-et hyl - 17a- hopo- estr a-
4{1%;‘]}5(?%21 éﬂf%ng{groxga oL~ met E 1¥a homoandrosta 1,4,16-trien-3-one,
17- Chl oro-17al13- hydr oxy-7a, 1113-di net hyl - 13- et hyl - |
7 és1A dpshlese-l 2af4hidBoxly-da-1Betbyle] 7a-Wmoandrosta-1,4,16-trien-3-one,
4,17-Di chl oro-17al13- hydr oxy- 13- et hyl -1 7a- hono- estr a- 4,

9 li@mcﬁr‘oelr'?a@‘hgﬂﬁ)xy‘h@)a homo-estra-4,16-dien-3-one (7),
17 Chl or 0- 17a13- hydr oxy- 13- et hyl - 17a- hono- estra- 4, 9, 11

éf‘hﬁ?%??e’%%%z%f% R INECS - epied 6 diendone 8y

1, 16-tetraen-3- on
44%7 E%’F%ﬂ@ﬁ h&&swnlarrﬁ@wylﬂ(%@ h?é%ystrai@,l@@wlri PI@- ho

no-estra-4,9,11, 16-tetraen- 3-one, 49) 17-Chl oro-|
7&11—$}H1191dr4)k75&131d7{h1yd10m875&nahyl£ DAthdnfo-edira34, 06dich 1l pae, 50)
17- Chl oro-17al13- hydr oxy- 17a- hono- 7a- net hyl

- PRSI 051 72BC B SR P 1Ba-hhd-estra-4.16-d
17- Chl oro- | 7a13- ﬂgdr%xy 17a- hono- 2- h§er%§§e Jnylene 5a

%qgﬂﬁgﬁgki%?QﬁéﬁR r%%@kﬁ%g ﬁg#%4ég(ﬂglﬁfpegg andr ost -

| ?7-%?110r0- IrJZaB-hydroxy-4—bromo-1 7a-homo-estra-4,16-dien-3-one,
17-Chloro-17aB3-hydroxy-4-fluoro-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aB-hydroxy-4-trifluoromethyl-17a-homo-estra-4,16-dien-3-one,
17-Chloro-118,17a63-dihydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-118B,17aB-dimethyl-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aB-hydroxy-7a,116-dimethyl-17a-homo-estra-4,16-dien-3-one,
4,17-Dichloro-17aB-hydroxy-17a-homo-estra-4,9,16-trien-3-one,

17-Chloro-17aB-hydroxy-17a-homo-estra-4,9,11,16-tetraen-3-one,



39 53) 17-Chl oro-17aB- hydroxy-17a-hono-1
a- net hyl - 5a- andr ost -1 6-en-3-one, 54) 17-Chl oro-
7aB- hydroxy- | 7a-hono-5a- a@8lrosta-2, 16-di ene, 55)
17- Chl or o- 17aB- hydr oxy- | 7a- hono- 2- net hyl - 5a- andr ost a- 2
, 16-diene, 56)

31) 177 CHilonoel 7B dBdtoxgr tcnellipd-l RaomR-asiradd?, bl @tairaos e,
16-di ene, 57)

32) 1% 1GobrhRrd-128s- gay&bswam@mppm Korh&e84-4,.53 1008423 Bne,

, 16-di ene,
1 Ioro r 7
) oiazﬁ]a%r& iz é%ydr%efofétx*% Eraeitrab) exiegrope
aB- hydro | 7a- ho [ 3, 2c] 1soxazol e- 5a- andr ost - | 6- ene

1) T Sty oAyl S oA o SHra 16-dien. o,

pyrazole 5a- androst-16-ene, 61)
35) 1Z;1@h1bmnmdiaB;-hydimycyaﬂahpmmetaal-SBI-E@hbJ&E@a-B,aﬁarﬂ&f-&one,
st-16-ene 62

36) 1?7(@11&%04 %7%3c}1“¥cﬂ%9§5)7ajhzgthplof@el%91 PR ﬁ‘&h& Q'st?a 56}661({1 9 3. one,

I B- rox 17a ho 2- oxa- 5a- andrgst -1 6-en
37) ggrg)%hiqa?& @Ey roxy 3-ethyl- 17£1T?10mo estra-4,16-dien-3-one,

17 Chloro 17aB- hydr oxy- 17a- hono- 5a- andr ost a- 1, 16- di en-
38) 34ddeDichyo-1843-hydrogyil dreghyil-17a-homo-estra-4,16-dien-3-one,
7aB- hydr oxy- 17a- hono- | - net hyl - 5a- andr ost a- 1, 16- di en-en
39) - 37dTtdoro- BAR-hlydrd@y Bbmnio? dBethytil Dackiorhd asthoAT-62diam B ok,
-5a-androsta- 1, 16-di en-en- 3-one, 67)

40) 17{7@H1@J00rﬁa%a@rdmg)tw budrbaB-Qu g Wholﬁ@lenm@@%é?ﬁﬁ B3né,

di en- 3- one 17- Chl or o= 7aa- et hyl -

41) 7611/‘-?(3@%%[ %}ﬁ-h%rd@t—éhyrtﬂuororzgthplgf?-gt'ﬂgf-?‘?at-ﬁorﬁo-]egtrzghq@-d?’ en-3-one,
42 1'4°r%° 1137976‘%@% S gt S e ox

éh Qy 7a honDandrosta 4, 16- di en- 3- one,
43) ]W loro 118,17aB- dlmethyl 13-ethyl-17a-homo-estra-4,16-dien-3-one,

17- Chl oro-| 7aa- et hi nyl - 17aB- hydr oxy- | 7a- honoandr ost a- 4
44) | 18-Chlerr- Bra@reydrok®)7a,116-dimethyl-13-ethyl-17a-homo-estra-4,16-dien-3-one,
17- Chl oro-1 7aa- et hi nyl - 17aB- hydr oxy- 7a- met hyl - 17a- hono

45) amdlwoﬁtcmcﬂro—'llea@h?&'oﬁy 19081y 1A FX-hdAroCdetrar409, 16-trien-3-one,
7aa- hydr oxynet hy 7aB- hydr oxy- |

46) 7 q7Ml%nfjfa@:ﬂy@ro&ylﬁf-gthyﬁﬁae’ho%]&estrdﬁ%,9, 11,16-tetraen-3-one,

47)  17-Chloro-17al-hydroxy-7a-methyl-13-ethyl-17a-homo-estra-4,9,11,16-tetraen-3-
one,

48)  4,17-Dichloro-17aB-hydroxy-7a-methyl-13-ethyl-17a-homo-estra-4,9,11,16-tetraen-
3-one,

49) 17-Chloro-17a6-hydroxy-17a-homo-5a-androst-16-en-3-one (11),

50)  17-Chloro-17aB-hydroxy-17a-homo-7a-methyl -5a-androst-16-en-3-one,

51)  17-Chloro-17aB-hydroxy-17a-homo-2-hydroxymethylene-5a-androst-16-en-3-one
(13),

52)  17-Chloro-17aB-hydroxy-17a-homo-2a-methyl-5a-androst-16-en-3-one,



74) 17-Chloro- |
7aa- hydr oxynet hyl - 17al13- hydr oxy- 7a- net hyl - |
7a- honoandr ost a- 4, 16- di en-390ne, 75) 17-Chloro- |
7aa- chl oronet hyl - 17a13- hydr oxy-
17a- honoandr ost a- 4, 16- di en- 3-one, 76)
53) 117 SHlenool 7B dydroxy-17a-homo-1a-methyl-5Sa-androst-16-en-3-one,
chl or oret hyl - 17af 3- hydr oxy- 7( x- net hyl - 17a- honoandr ost a

54) - 47160l ERBIryaRfy- 178 hokio-S&l 08 @sth/286-BlegaONMEL hy| -
17a13- hydr oxy-| 7a- horpandr ost a- 4, 16- di en- 3- one, 78)

55) 1?%%&%8&,7%@%&329){1161% Eg}fxg—n Ig);ll%%gdc{rostg 27?6 IE{EetnhyI

17- Chl or o- | 7aa- cyanonet hyl -1 7aB- hydr oxy- | 7a- honoandr os
56) t d74;heodi 7eh-lydurxey; | 7ag@mat 7-cginoe @-androg@s2, d gahiomet hyl -

| 7al3- hydroxy-7a-nethyl- | 7a-honoandrosta-4, 16-di en-

57) -1 QIChlord1)7ab Fry@x9r Oa- Hoﬂ@@f@xﬂﬁ@a&&m&gﬂaﬂém}igr oXYy-

7a- honobandr ost a- 4, 16-di en- 3-one, 82) 17-Chl oro-1

7 17a drox 7a rosta
59) LT IS e @?3%2151?3’0}%% OBty |

17aB- hydr ox 7a- honnandrosta 4,16-di en- 3-one, 84)
59) 117@111@rpoL7ﬁ§éwdrqxadle7ﬁd1mqaLa 2c] mmagotwmm@mmalmmmyl

| 7a-honopandrosta- 4, 16-di en-3-one, 85)

60) 1?7@“1@1’(001'73133@'&83(5@1%%335@ 2¢] pyrazole-5a-androst-16-ene,
-1 7a13- hydr oxy- | 7a- honpandr ost a- 4, 16- di en- 3- one,  86)

Ior
6 2 4%5h) Slﬁ.g?‘é@%t‘/h@%mofg‘y Alsshiargitrgrost-16-ene,
4, 16- dlen 3-one, {7
62) 117&hleseolTahdydrorst HpthorraBr Agchpiikio- Fandioselesta, a- 4, 1
6- di en- 3-one, 88)
63) 1i7@]11@tbol-ﬁal'b’&@dfBS(ttha-hl)YrﬁBQJ@XQJS&XzMrdﬁ%tJTEIehﬁ one (14),

-17a- honob- estra-4, 16-di en one

64) 157-?31@‘”0%%@%38@&?717@7%35%9@%% S RalprRese(as 4 10

one or o- X- et
7al13- hydrox¥ 7a- met

I
65)  7aIidWerodse ettmroref H?édwnsl bivesthylgpy-androstinil diedien-en-3-one,
7aa- et hi nyl - 7aB- hydr oxy- |
66) 7&71@@09]57@8&1yérok§= dlagiond-DMesthyl-Sa-androsta-1,16-dien-en-3-one,
67) 17-Chloro-17aa-methyl-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one,

68)  17-Chloro-17aa-methyl-17a3-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-
one,

69)  17-Chloro-17aa-ethyl-17aB-hydroxy-17a-homoandrosta-4,16-dien-3-one,

70)  17-Chloro-17aa-ethyl-17aB-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-one,

71)  17-Chloro-17aa-ethinyl-17aB3-hydroxy-17a-homoandrosta-4,16-dien-3-one,

72)  17-Chloro-17aa-ethinyl-17aB8-hydroxy-7a-methyl-17a-homoandrosta-4,16-dien-3-
one,

73)  17-Chloro-17aa-hydroxymethyl-17a-hydroxy-17a-homoandrosta-4,16-dien-3-one,



74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

85)

86)

87)
88)
89)
90)

91)

41 92) 17-Chloro- 17aa-ethinyl -

17al13- hydr oxy- 7a- net hyl -

7a- hono-estra- 4, 16-di en- 3-o4e, 93)

17- Chl or o- 1 7aa- hydr oxynet hyl - 17aB- hydr oxy- 17a- hono- est
ra-4, 16-di en-3-one, 94) 17-Chl oro-17aa- hydr oxynet hyl -
175@1h}de7@%yhyﬂa0mdﬁwl 1 7aB-hadies pryoesiethal-47 4 Bompanirosta-4,16-
3-one, 95) 17-Chloro- 17aa-chl oronet hyl -1 7aB- hydr oxy-

| diea=-hong- estra-4, 16-di en-3-one, 96) 17-Chl oro-
17aa- chl oronet hy-17al13- hydr oxy- 7( x- met hyl - |

1371'@‘[!&0 ¥ nécta%hzi?rg)%mfg 17 -hg(ﬂgxy-? 7&-h3‘r¥16%r8§t.9—21 16-dien-3-one,

17a- hono- estra-4, 16- dlen 3-0n

1+ &hlgrool 789a shigFasmmbdt g h- hydmxva@ Rt ya-homoprdrpsia-4,16-
| 7a-hono-estra-4, 16-di en-3- one, 99) 17-Chl oro-
lda&a-Xysmonet hyl - | 7al3- hydroxy-

7a- hono- estra-4, 16-di en-3-one, 100) 17-Chl oro-

732 SROMREBbmbAR hyg!rx ﬁgsafmm 75cﬁbmxhndr8§a h%vdl@l%%rone

a 4,16-di en- 3-o0ne, | oro- 7aa- azi donet hyl -

N B e AR P B -

7a- hono-estra-4, 16-di en-3- one, 103) 17-Chloro-
1¢&@:¥ﬁ@ﬁanonethyl | 7al3- hydroxy-
7a- hono-estra-4, 16-di en-3-one, 104) 17-Chl oro-
7aa-ChiooarvanedyaydmethyZ 07dbytdrdeony~ Va-ahsiidrosta-4, 16-dien-3-one,
7a- hono-estra-4, 16-di en- 3-one, 105) 17-Chloro- |

;ga@%&g@g&@}{é%e%y @Wﬂ&&%& methyl-17a-homoandrosta-4,16-dien-

% Chl or o- 17aa- met hoxymnet hyl - 17a13 hydr oxy- 7a- net hyl
°"%a- hono- estra- 4, 16-di en- 3-one. 22. Process for

t he production of conpounds according to one of clains
1 17 §-iqronj Aap-azggomeatiay]- if7eBmyHrpxly- 1 7a-homoandrosta-4,16-dien-3-one,

17-Chloro-17aa-azidomethy-17aB-hydroxy-7o-methyl-17a-homoandrosta-4,16-dien-
3-one,
17-Chloro-17aa-rhodanomethyl-17a3-hydroxy-17a-homoandrosta-4,16-dien-3-one,
17-Chloro-17aca-rhodanomethyl-17aB-hydroxy-7a-methyl-17a-homoandrosta-
4,16-dien-3-one,
17-Chloro-17ac-methoxymethyl-17a-hydroxy-17a-homoandrosta-4,16-dien-3-one,
17-Chloro-17aa-methoxymethyl-17a-hydroxy-7o-methyl-17a-homoandrosta-
4,16-dien-3-one,
17-Chloro-17aa-methyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-methyl-17aB-hydroxy-7oa-methyl-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-ethyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-ethyl-1 7aB—hydroxy_—70L-methyl-1 7a-homo-estra-4,16-dien-3-one,

17-Chloro-17aca-ethinyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,



92)
93)

94)

95)

96)

97)

98)

99)

100)

101)

102)

103)

104)

105)

106)

42 1R R3 R C STERAOD (1) conprising a) the

reacti on of the enol conpounds of 17-ketones according

to general formula Il RL O4BTEROD I | in which R

and STERO D have the nmeaning that is given in clains |

to_ 10, or can nean the follow ng steroid bases for

par tGhderosl lagcatiingls 1 RBphydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-one,
6- Met hoxy- 3, 5- cycl o- androstan-17-one, B

3.1 3-(hilovet ey yyeisd iyniihd) 178B-hl droR P8 7a- homo-estra-4,16-dien-3-one,
8a- Hono- 3, 3-di net hoxy-estr-5 (10)-en- | 7-o0ne,

C, D, : i rost er,0 Lt h,di chl oroca ne to for )
T i LR S KRR R
in which STERO D can nean the partial structures A-F

oP-®Ke above- mentioned steroi d bases,

17-Chloro-17aa-chloromethyl-17aB-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aca-chloromethy-17aB8-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-
one,

17-Chloro-17ao-bromomethyl-17a83-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-bromomethyl-17aB-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-
one,

17-Chloro-17aa-cyanomethyl-17a3-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-cyanomethyl-17a-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-
3-one,

17-Chloro-17aa-azidomethyl-17af3-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aa-azidomethyl-17aB-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-3-
one,

17-Chloro-17aa-rhodanomethyl-17a3-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17aca-rhodanomethyl-17aB-hydroxy-7a.-methyl-17a-homo-estra-4,16-dien-
3-one,
17-Chloro-17ac-methoxymethyl-17a-hydroxy-17a-homo-estra-4,16-dien-3-one,
17-Chloro-17ao-methoxymethyl-17a-hydroxy-7a-methyl-17a-homo-estra-4,16-dien-
3-one.

22. Process for the production of compounds according to one of claims 1 to 21 with

general formula I



and b) reduction and optionally substitution of the
conpounds of fornmula IIl. 43 23. Process according
to claim 22, whereby the fusgtional groups that are
contained in partial structures A-F or in the steroid
bases are protected. 24. Process according to claim 22
or 23, wherein in Step b), &ﬁER&orrespondlng
trial kylsilylenol ether der vftlvgﬁ of the conpounds
of formula Il are ugﬁ?. maceuti ca
conposi tions that ast one conpound
according to one of clal 0 2X1) 26. Process for
t he production of conpounds that contain
pharmaceuti cal agents according to one of clainms 1 to
21 for hornone replacenent therapy (HRT) in nmen and
compiSmEN. 27. Process for the production of conpounds
PUREE contain pharmaceutical agents according to one
of clains. 1 to 21 for birth control in nmen and wone
28) s igagian qfghe enpl camBaRdSiObn / SriwsHAaFHILs thganeral formula I
contain pharmaceutical agents according to one of
claims | to 21 for treatment gf Ror nbne- dependent
di seases in nen and wone rocess according to
claim 28, wherein the grescase ndometri osi s, breast
cancer or hypogonadi sm

in which

R' and STEROID have the meaning that is given in claims 1 to 10, or can mean the
following steroid bases for partial structures A-F

A: 6-Methoxy-3,5-cyclo-androstan-17-one,

B: 3,3-Dimethoxy-estr-5(10)-en-17-one,

18a-Homo-3,3-dimethoxy-estr-5(10)-en-17-one,

C,D.,E,F: Epiandrosterone

with dichlorocarbene

to form compounds of general formula III

Cl
STEROID

]|
in which STEROID can mean the partial structures A-F or the above-mentioned steroid bases,
and

b) reduction and optionally substitution of the compounds of formula III.



43

23. Process according to claim 22, whereby the functional groups that are contained in
partial structures A-F or in the steroid bases are protected.

24. Process according to claim 22 or 23, wherein in Step b), the corresponding
trialkylsilylenol ether derivatives of the compounds of formula II are used.

25. Pharmaceutical compositions that contain at least one compound according to one
of claims 1 to 21.

26. Process for the production of compounds that contain pharmaceutical agents
according to one of claims 1 to 21 for hormone replacement therapy (HRT) in men and
women.

27. Process for the production of compounds that contain pharmaceutical agents
according to one of claims 1 to 21 for birth control in men and women.

28. Process for the production of compounds that contain pharmaceutical agents
according to one of claims 1 to 21 for treatment of hormone-dependent diseases in men and
women.

29. Process according to claim 28, wherein the disease is endometriosis, breast cancer

or hypogonadism.



