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1 19-Nor-steroid derivatives with a 15a,16a-methylene group and a
saturated 17,17- spirolactone ring, use;thereof and medicinal products
containing these derivatives 5 Description The invention relates to
15a,16a-methylene-17-hydroxy-19-nor-I7-pregna-4-en-3-one-21- carboxylic
acid y-lactone derivatives with progestational action, use thereof and
19meshiciteabitOderoditiots: cortiainisg the-chetivatne griupexampationtbe 17,17-
sMPcﬂHH%WeCRTr%f Gis PRIk AL RPSIRRT RS LRRASh PJ%’H?%H&@E EADARIAGts.
Compounds with progestational, antimineralocorticoid, antiandrogenic or
antiestrogenic action based on a steroid structure are known from the
literature, derived for example from 15 19-nor-androst-4-en-3-one or a
pastiytive thereof (the numbering of the steroid structure is given for example
in Fresenius/Gorlitzer 3rd Ed. 1991 "Organic Chemical Nomenclature" p. 60
ff.). Thus, WO 2006072467 Al discloses the compound
Tig SIS B 3 a8 (S dien & fiey IdaerBibXe ne7L 22y droxy-19-nor-17-pregna-4-en-3-one-21-
cAHRENé e?&?\?l&cﬂr@ -GErbalasiant (Hf%fﬁf&ﬂﬁﬁicmcUs@&%&é%@%ﬁtﬁﬂ%b@éinal

(étlon and has ? gsed for example in ral contra?e tive
products onta n|n F rivati e or exam he_ tre nt 6 P and
prepara on reatmen postmen pausa complaints. Ow g’to

p@%mﬂﬁé‘l;ﬁ[&/@fﬁﬁﬂ@nﬁiw&ié%ﬁﬁﬁéﬁmgen receptor and its comparatively

high ovulation-inhibiting dose, however, drospirenone is contained in the

c891’5'c§&‘?c%°\%¥ %&&5&‘5 Aty el Qﬁr%'% g%’c?% Ionkﬁam}ﬂ é%ﬁ?@BF&rﬂ%@ﬁdgeﬁ?

moreover, aso characterize that In a tot rogestational action it
agdiep fagsd %S%FBHét&f‘r‘ﬂéfb%ﬁﬁ%ﬂfE QYR EVR I BHIGE MRE "Ah BB ERNTE
1&othoandrhsisé éws-queoperties vathict ltnesp (tem one hazinygsintilasierdig structure is

g@é\@%%%m&r%' FﬂE%BlﬁLEQCEBthBét@@'EHWQQ@lSt iPEPRRTEI RI3GNBIRDre" p.
$R\Sgever unlike drospirenone, is not sufficiently bioavailable orally. In order

wer the dose to be administered, WO 2006072467 Al further 30
proposes an 18-methyl-19-nor-17-pregn-4-ene-21,17-carbolactone and
TS CRLIBLH 48 R par aiisans €9 iaiatrgptisd 8P| zh- 16B/e63-higketylene-3-oxo-17-

pr%@?%%@'gﬁ‘lrg%‘?ﬂ&)éé@ Qf:g! g!g@ﬁb%zn\{dlﬁrﬁ AAOR o HsiAYishAP 8%3949& has

exam Iscloses steroi rogenicactivity an

b%‘?ﬂtétﬁ?& foF FiemEsHRE 8@6@@3@&@@%‘&% and Iiﬁ@eﬂr?@%{ﬁWBd@ng‘%ﬁeﬁﬂﬁem of
peam eyfabrespaie semplamentiowing to nita keocparpivahd soav aifatile fdrathieirnplogestogen

resBQ001%n@NEs comparatively high ovulation-inhibiting dose, however, drospirenone is
contained in the contraceptive at the relatively high daily dose of 3 mg. Drospirenone is,
moreover, also characterized in that in addition to the progestational action it also has
aldosterone-antagonistic (antimineralocorticoid) and antiandrogenic action. These two
properties make drospirenone very similar in its pharmacological profile to the natural
progestogen, progesterone, which however, unlike drospirenone, is not sufficiently
bioavailable orally. In order to lower the dose to be administered, WO 2006072467 Al further
proposes an 18-methyl-19-nor-17-pregn-4-ene-21,17-carbolactone and pharmaceutical
preparations containing this, which have a higher progestational potency than drospirenone.

In addition, US-A 3,705,179, for example, discloses steroids that display antiandrogenic

activity and are suitable for the treatment of diseases that are linked to androgens.

The aim of the present invention is to make compounds available that bind strongly, and

preferably more strongly than drospirenone, to the progestogen receptor. Moreover, the
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preferably more strongly than drospirenone, to the progestogen receptor.

Moreover, the 2 compounds should prgferably also have

antimineralocorticoid action and, with respect to the androgen receptor, a

neutral to slightly androgenic action. Another essential aim of the present
COMPOHAEH LRI SRt ARINiRIS T B4 ARSI YR RTEARiBN e Pl (e 3BefHdO the
aphagestaticmaractioaunathe atighiineralogerticaictiactionpterttattheatation off the

PRI GQRSIRIPRBhsgstign &%ﬁ@ﬁr@”%ﬁbﬁ%@@&o&yﬁ&\d AGHRNResSSHARD Withhe
dros%grenone This Zﬁm is. achle with

PP QA AFNA A 1 A B ?&PH‘SP 1 inagediptdiedaine! Se ragsaie!
aciisil tp-lae miien e rlesivieoisrciieling less v dmsrigronting to claim 1, the
use of the derivatives according to the invention according to claim 12 and a
Trr]rlwseglupsazliélho r (f‘ﬁ %Oni%l %b%at I%a§tnoenf7q1egvatlv 8acco]{ %to tg € 1-3.0n6-
Ivention aceor ng to claim van ageou embodiMments of the invention
2hrarpregimestyl ilastore deraintve T aecpiding e ihednvienieseritidingre pleiell, the

used gkGrrvatbmlane=47 Jayehuwy 18- ﬂ@r'ﬁr@fﬁﬁﬂaccordmg to claim 12 and a medicinal
prfot%c Zgr%a?—rrén% %g%%s]fﬁr?ﬁ? M“ﬁgg;cé%g Cto etdeell’}l\\//%tllcﬁﬁé)g 7 6%0 claim 14.

ormu |n w erotes
A%%@EWHW%@W%%FH% 'W@W‘W?LWNNFI%QNT,S Rl denotes
hydrogen, C1-C10-alkyl, aryl, C7-C20-aralkyl, R4 denotes hydrogen or

TWHQ&QH RO REPMduGLMAY P&&#@@ti%%e{hghéﬁ% %thQ&BW%‘M@Foﬁeﬂegi
C1-C10-alkyl, C2-C10- alkenyl, C2-C10- alkgél)il or tog;ﬂgther denote methylene

48P(P2d5{h§r¥’é18|§|1 E%”??’/‘yéjéﬁg@eé RGBS VTS 1O BRFIF A dy cloalkyl,
C2-C10-alkenyl, C2-C10-alkynyl, R6a, R7 together, denote a bond, an
oxygen or a methylene group, o)

in which

z denotes oxygen, two hydrogen atoms, a group =NORZ or :NNH802R1,

R1 denotes hydrogen, C1-Cq1g-alkyl, aryl, C7-Cop-aralkyl,

R4 denotes hydrogen or halogen,

R6a, R6b which may be identical or different, denote hydrogen, C1-Cqg-alkyl, C2-C1g-
alkenyl, Co-C1-alkynyl or together denote methylene or 1,2-ethanediyl,

R/ denotes hydrogen, C1-C1g-alkyl, C3-Cg-cycloalkyl, C»>-Cqg-alkenyl, Co-Cqg-alkynyl,

R6a R7 together, denote a bond, an oxygen or a methylene group,
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3 R18 denotes hydrogen, C1-C3-alkyl. The residues R6a R6b and R7 and
the three-membered ring can each be i the a or (3 position. 5 Compounds
of formula | are preferred in which Z denotes oxygen, a group =NOR1, R1
denotes hydrogen, C1-C6-alkyl, aryl, C7-C12-aralkyl, 10 R4 denotes
RASdrogeetes halkogen, RE6E3RBywhich may be identical or different, denote
hydrogen, C1-C6-alkyl, C2-C6- alkenyl, C2-C6-alkynyl or together denote
methylene or 1,2-ethanediyl, R7 denotes hydrogen, C1-C6-alkyl,
Tie3reBleye| RafkyR 2206 Rlkend| @2uT e atiepiyéreR 6agRAToessinee dretlagecaor
bondB 95§timﬁthylene group, 15 R18 denotes hydrogen, C1-C2-alkyl.
Compounds of formula | are especially preferred in which Z denotes oxygen,
a group =NOR1, 20 R1 denotes hydrogen, C1-C3-alkyl, R4 denotes
Chyasgen otfdorie lare roefered RBahRBb which may be identical or different,
denote hydrogen, C1-C3-alkyl, C2-C4- alkenyl, or together denote methylene

or together denote 1,2-ethanedi { R7 denotes hydrogen, C1-C4-alkyl,
ZC3- -'&?}8%%(91?%%%%‘%%9%’ 25 R6a, R7 together, denote a bond, or a

Rinethydese grotpgtd &denotashxaiogens matayy The numbering of the

carbon backbone of the derivatives according to the invention with the
R§enefanetssmygsadenuna!pesiiows the numbering of a steroid structure in the

RosURbMaY, A0 SHEeEhiRG A BRLRAR FiERARIYSalge e The niDRNG,

of the residues stated in the claims corresponds in a’similar manner to their

bond@es Posiioh oY drissatRicdIsiRet e aivaiietaasddt as this

lates to R 6, R7 and.R'8. Faor example, the residue R4 binds_to the
R DY e b or A T Re iy ot ek PR e
RO#OLDS defipgdifrr 4cHitea8URS DIQAMARINNGI&EZR' each bind with a
R18  denotes hydrogen, C1-Co-alkyl.

Compounds of formula | are especially preferred in which

VA denotes oxygen, a group =NOR1,
R1 denotes hydrogen, C1-Cgz-alkyl,

R4 denotes hydrogen, chlorine or bromine,

R6a R6b  which may be identical or different, denote hydrogen, Cq-Cg-alkyl, Co-Cy-
alkenyl, or together denote methylene or together denote 1,2-ethanediyl,

R’  denotes hydrogen, C1-Cg-alkyl, C3-C4-cycloalkyl, C»>-Cy-alkenyl,

R6a R7 together, denote a bond, or a methylene group,

R18  denotes hydrogen, methyl.

The numbering of the carbon backbone of the derivatives according to the invention with the
general chemical formula I follows the numbering of a steroid structure in the usual way, as
described for example in Fresenius, loc. cit. The numbering of the residues stated in the
claims corresponds in a similar manner to their bonding position on the carbon backbone of
the derivative, as far as this relates to R*, R®, R” and R*®. For example, the residue R* binds

to the C*-position of the derivative according to the invention.
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double bond via N to the carbon backbone of the derivative according to
=NOR' or =NNH- SO2R'. OR" in NOR' and NHSOZ2R' in NNHSOZ2R' can be in
syn- or anti-position. 5 Alkyl groups R1, R6a R61 b, R18 R19 R20, R21a
R21b and R22 are to be considered to be linear or branched alkyl groups
with 1-10 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl,

Wissio sty ctestthb Loyl metdiheis apehtyle penpe MR Tept)INASR decyl bikd Thie a
a@ikM S5R4RR R 1o RER LA RaBbBn&dnRadi v%t%}leaa&%ﬂthr@'?g REREBPRAIH-

erfluorinated or can be substituted with 1-5 halogen atoms, droxyl groups,
B R R e N SR G o G G with 13

halogen atoms) AIkenyI groups R6a and R6b are to be considered to be

Ai@?&foeﬁ?@”%@d ROERE %QBP§1@5F¥ZUhF?2ﬂ9 Rﬂﬂtboéhétﬁmar%%%é%éﬂéudered
example wmémropen I butenyl, pente I]ea/l isobutenyl, isopentenyl. Alkynyl

05PEUPEFREA BIRTTREH AkY! 18 BRSO R R0 IIRER oloh iREMRIY @WM‘ dethyl,
PrgruLIpsoRRALYI2 L0 cdatinry atensh wvicheatyfoisepentypleestreny, emspy hykyl, decyl.
butynyl, pentynyl, isobutynyl, 20 isopentynyl. The alkenyl and alkynyl groups

6 d R6b wi I xyl
T R oFlur R Lo Ry ek B whieh, BB BoLB b i e

pérﬂt@gemtmmm@nw Aaﬂasgvmltedllayﬂhgt@pﬂd@én emmewrmlrgw;aﬂme Qiven-tdkoxy

cycl Iobut l, c l |, T Ioalk ps R7
9 %g%%ﬁe% ogen %ei-fugct ﬁ%gﬁ %{g’f aﬂk -NH2,
-NO2, -N3, -CN, C1- ClO -alkyl, C1-C10-acyl, C1-C10-acyloxy groups As aryl
AigRIuS Fgl < B6& R%bR% dar%lb?”%&%%ﬁé'r%‘ 3% RegvEn i nc‘r%ba“t 16 AShips
URsubstitited carb ocyclic or heterocyclic residues with one or more
Wﬁ'él%ﬂ@a?éfﬁ%” ét@m%ar%ﬁg}laﬁé?ﬂﬁh@?“ﬂl‘frylni’h|8F%He®9ﬂ6‘§iﬁrﬁ/yr8§6‘l§il‘y' isobutenyl,
ispyeimeayhyl, oxazolyl, pyridazinyl, pyrazinyl, 35 quinolyl, thiazolyl, which can
be singly or multiply substituted with halogen, OH, O-alkyl, 5 CO2H,
C02-alkyl, -NH2, -NO2, -N3, -CN, C1-C10-alkyl, C1-C10-acyl,
AMEQW%B@& a@ﬁbﬁsg ar ﬁ@a‘?&l@ﬂ@i?’@(ﬁf&% tR1liBeRt RI7OE2AERShBANGpIfeuPS
wité 2 e terablyatotos1Sudtadb ooy akamplénethynyl, propynyl, butynyl, pentynyl, isobutynyl,

isopentynyl.

The alkenyl and alkynyl groups R62 and R6P can be substituted with 1-5 halogen atoms,
hydroxyl groups, C1-Cgz-alkoxy groups, Cg-Cq2-aryl groups (which can be substituted with 1-

3 halogen atoms).

As cycloalkyl groups R/, consideration may be given to cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl.

The cycloalkyl groups R’ can be substituted with halogen, OH, O-alkyl, CO2H, CO2-alkyl,
-NH»2, -NOy, -N3, -CN, C1-C1g-alkyl, C1-C1p-acyl, C1-C1p-acyloxy groups.

As aryl residue Rl, R6a, R6b and R7, consideration may be given to substituted and
unsubstituted carbocyclic or heterocyclic residues with one or more heteroatoms, e.qg.
phenyl, naphthyl, furyl, thienyl, pyridyl, pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl,
quinolyl, thiazolyl, which can be singly or multiply substituted with halogen, OH, O-alkyl,
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5 the ring and 1 to 8, preferably 1 to 4, atoms in the alkyl chain. As aralkyl
residues, consideration may be given for example to benzyl, phenylethyl,
naphthylmethyl, naphthylethyl, furylmethyl, thienylethyl, pyridylpropyl. The
rings can be singll\}/ or multiply substituted with halogen, OH, O-alkyl, CO2H,
Cen-Hiyr-alit2;NN3, B2 cNe 20Nkt 1E10E@ KLty @ 0-eYb-&dyfabgracyloxy
g@(Rdps. 10 Halogen means fluorine, chlorine or bromine. The derivatives with
the general chemical formula | include all stereoisomers and mixtures
thereof. 15 The derivatives according to the invention can also be in the form
Tiod sciikgteseipparicutaddt’ haratesiang thel ¢oprgewmbyseaoctddiragbtm thiems in
tHEMETHIBRAGCH N RORRIM PRI SQYRRLS, IPAIMGUALWAIRS, A3 IRJTUSK RS,
element of the crybstal Iattlcefof the COT otundg aé:gordhngitpttlle mvent%on. thvi
CHRE BRIt T SAFRRUIS WRIBTRan Be BFEeENt R LSRAIGmARREYmethy!
nafigpyaityis orevenih HigrsteibhioRyEtitrisdportiensNStoianidmethidysofvatedply
sldtingdraiesh A6gealsoraiegkie b » K5 €10l ) aRyRNRO SESGI-CH|-Clic JHRyl, C1-
penta-, etc, solvates or hydrates. It was found that the compounds or
CaeRi4ivas 263y APHRS invention have good 25 progestational action.
Furthermore, some interesting compounds according to the invention

Hgﬂéggg%ggm m%rmg)gﬁﬂjﬁrqé)g}i%q'qlngg&eptor and are able to impart an

agonistic action. Moreover, the compounds according to the invention

have a neutral to slightly androgenic action with respect to the androgen
Thecepiativas eilie tHey oeasil afHdreicomypaunRdsins that dhetdienisienaf shage mixtures
tHEpigpounds to the progesterone receptor and to the mineralocorticoid 30

receptor are balanced relative to one another, namely so that the ratio of their

capacity for binding to the progesterone receptor to the capacity for binding
The teevwines Aoxwdiitpid the deiuion ¢egidrapeim the taweobalvetysireneaticular of
hydrgefoedthir abHpiNRER|QcAItiFRIARHIORV O THE S8 ERIMBRLE R BO¥ESolvents,
nhiQgesiatonal action is 1958 than vty drospirengne. Jf fhie dosage.oLa.givel

c%mpoun according to fhe Invention 1 ba3ed on its proges?&?lonéjlsac ion, 35
thehdABFAM efaR dSHEGiaNEEio M oPIHISLEYNYBEhACaR this AEsEgE 18 tHeldlereetric
plesstites ovidvedriospirensct@orBetric proportions. Stoichiometric solvates and hydrates

are also called hemi-, (semi-), mono-, sesqui-, di-, tri-, tetra-, penta-, etc. solvates or
hydrates.

It was found that the compounds or derivatives according to the invention have good
progestational action. Furthermore, some interesting compounds according to the invention
interact with the mineralocorticoid receptor and are able to impart an antagonistic action.
Moreover, the compounds according to the invention have a neutral to slightly androgenic
action with respect to the androgen receptor. Another property of the compounds is that the
bonds of these compounds to the progesterone receptor and to the mineralocorticoid
receptor are balanced relative to one another, namely so that the ratio of their capacity for
binding to the progesterone receptor to the capacity for binding to the mineralocorticoid
receptor is less than in the case of drospirenone. Therefore the antimineralocorticoid action
of these compounds at given progestational action is less than with drospirenone. If the
dosage of a given compound according to the invention is based on its progestational action,
the antimineralocorticoid action of this compound at this dosage is therefore less than with

drospirenone.



The compounds listed below are preferred according to the invention:
17(3-Hydroxy-15a,16a-methyl ene-19-gor-17a-pregna-4-en-3-one-21- ;
carboxylic acid y-lactone 17(3-Hydroxy-7a-methyl- 15a,16a-methylene-
19-nor-17a-pregna-4-en-3-one- 21-carboxylic acid y-lactone

TheyeqmppdRsRyisted-Rskamaresgfarged arsigian e the invention:

19-nor-17a-

4 =20

pregna-4-en-3-one- 21-carboxylic acid y-lactone

173-Hydrox
21- I

s oaethyliz15a 16a-methyi 9T X7a: PRV E
iy tadions 173 o1 (3 ethyi 5 T6améthylene-

PrAGARIL 8RIBYAREO®] -carboxylic acid y-lactone
Ky-7a-vinyl-15a,16a-methylene- 19-nor-17a-pregna-4-en-3-one-

21-car%§)xyl
17 rox

oxyl
“17(3-Hydro

H one-2l-cal

ia aRidyrtaetonanethyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-
yﬁ%g/iga/l-%SQC}C?QI-EEQ%%hé/Iene-19-nor-17a—pregna—4-en-3-one-
i¢acd y-acishe ¥
ylaktygetosprafpiylelb Edal Aretstiatene 1P mor-172anee gind-areho®e-

rbRXAiEAGIR YclagiRitone

17(3-Hvdro
L o=-FHydro

19-ngg:4 7a-
Jéﬁé%\”"
o -carb

17(3-Hydro
en-3-one-2|

v-7(3-cvclonronvl-15
Y =Fo=-CYCiop! =1

oI A R3PS AN e §1GREg @ Pregna-d-en-3-one-

KP-Bembtiryliereid paditoaemethylene- 19-nor-17a-pregna-4-en-3-
Jfgi'- 8&? ACIONE 4 160 methylene-19-nor-17a- -4-en-3-one-
G RO R Bl dosmetnyeng Lo gl pregnasien--one
-CArBARPIaGeIdViEEiBA. 17(3-Hydroxy-63-hydroxymethyl-

a-

> 3

thyfeRg oy IRd-din 3= PEadIta-frekhy@ehs-oN Rt earheyiuastiB-one-
, -(_1,ZBEthfanedéy%[1%3-hydroxy-15a,16a—methyl

1 agﬁfe%x age ,&Cenn-%-one-ZI-carboxylic acid y-lactone
y16E;Aadida; TBaiishvethgiemethgenerl d7miptégmeednert-3mpone-

21-carboxylic acid y-lactone

17(3-Hydroxy-7a-cyclopropyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-
one-21-carboxylic acid y-lactone
17B-Hydroxy-7p-cyclopropyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-

one-21-carboxylic acid y-lactone

17B-Hydroxy-6-methylene-15a,16a-methylene-19-nor-17a-pregna-4-en-3-

one-21-carboxylic acid y-lactone

17(3-Hydroxy-6a-hydroxymethyl-15a,16a-methylene-19-nor-17a-pregna-4-
en-3-one-21-carboxylic acid y-lactone
17B-Hydroxy-6p-hydroxymethyl-15a,16a-methylene-19-nor-17a-pregna-4-

en-3-one-21-carboxylic acid y-lactone

6,6-(1,2-Ethanediyl)-173-hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-

en-3-one-21-carboxylic acid y-lactone

17B3-Hydroxy-6a,70,15a,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-
21-carboxylic acid y-lactone

17p3-Hydroxy-683,7B,15a,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-

21-carboxylic acid y-lactone




~H, 21-carb

oxylic acid y-lactone

173-Hydroxy-63,73,15a,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-

21-carboxyl

ic acid y-lactone 7 17(3-Hydroxy-1

5a,16a-methylene-19-nor-17a-pregna-4, 6-dien-3-one-21- carboxylic acid

-C

lactong pr»l
9-portlya-
o na-4-er

lofoHyreyidoXGormathaenmedhigerdatpregna-4,6-dien-3-one-21-

regimexdie Ackt gt carboxylic acid y-lactone 7u- HO'N ~~ 1
1e-21-carboxylic acid y-lactone
\-17(2_hvdroy\n.-72

Nronevimin m O _nor

H17 »pregl
ﬁgﬁmy(
o pregna

(E/2)-3-(Hy

e bR e e

ethyl-15a,16a-methylene-19-nos
@g{éﬁ% -’%-,1gaje\r,éygna-4-en-3-one-
] Bdxganbiny)icldqi@-padtoxg/- 7 (3-methyl-15a,16a-methylene-19-nor-
-4-ene-2l-carboxylic acid y-lactone
roxyimino)-17(3-hydroxy-7a-ethyl-15a,16a-methylene-19-nor ~(

~,Y1 17a-pr

egna-4-ene-21 -carboxylic acid y-lactone HO.N VW

(E/Z)-3-fHy¢
173; I a
Ho,(/ y

17a-pregna

d(exyimirg bk (@i onynitBorinybd bealhatmetylenaid-nor-
-4-ene-2)-cart g(é/li% acild %;;I%ctﬁ)n
chg%ri]r%lngfﬁ %3%3/8?( )'(%/- é—\Yir?y %a,lGa—methylene-m-nor-
-4-ene-21 -carboxylic acid y-lactone ,,. HO.N

(E/Z)-3-fHy(
173, &?‘a
( -(Hyc
H nor-17a-p
(E/Z)-3-(Hyzt

1 (B ity PR BRI DB B Bowin i+ 1Bethl6 25m &flaytestby EDab9-nor-
ARy rdRRERR be - A5G ¥ARCIERS actone
droxyimino)-17(3-hydroxy-7a-cycloprop I-15a,16a—meth}llene-19
r@d%%%‘é\ﬁ’é‘?ﬂﬂéﬁ%ﬂ% IY4QYa tl.’iﬁéxyh’éf{rl,?o"methy ene-19-nor-

oy nsige)-4-é(8-by drokyxyi(S eyt iplnopd- 15a, 1 6a-methylene-19-

1 =7
HMOT=17dsP1

7)-3%(Hydroxyi “Aydfo 2oL yl-15a,16a-methylene-19-nor-
AE7Z)- 3= Aydroxyim o)=L 73-Aytrosy: 7d-cthyl 6 hyl 9
17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-7(3-ethyl-15a,16a-methylene-19-nor-

17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p3-hydroxy-7a-vinyl-15a,16a-methylene-19-nor-
17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17B-hydroxy-7(-vinyl-15a,16a-methylene-19-nor-

17a-pregna-4-any-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p-hydroxy-7a-cyclopropyl-15a,16a-methylene-19-
nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-73-cyclopropyl-15a,16a-methylene-19-

nor-17a-pregna-4-ene-21-carboxylic acid y-lactone

OH (E/Z)-3-(Hydroxyimino)-17p3-hydroxy-6-methylene-15a,16a-methylene-19-
L;Hg?é nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
ocij (E/Z)-3-(Hydroxyimino)-17B-hydroxy-6a-hydroxymethyl-15a,16a-methylene-

19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17B-hydroxy-6p3-hydroxymethyl-15a,16a-methylene-

19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone




(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-6-methylene-15a,16a-methylene-19-

nor-17a-pre

gna-4-ene-21-carboxylic agid lactone HO.N 4~

(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-6a-hydroxymethyl- 15a,16a-methylene-

19-nor-107a-

pregna-4-ene-2|-carboxylic acid y-lactone HO.N OH

I EBASPYPREBHRIrD Ry 6 232 ARSIt 9y 164 ASsthylene-
PFRENFeAEREN3L 1GALBRIC A6 ¥12GiPBR f acid y-lactone
droxyimino)-6,6-(1,2-ethanediyl)-17(3-hydroxy-15a,16a- methyl
17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-fHy(
17a; EHa
(. -(Hy
17a-pregna
(E/Z)-3-(Hyt

(Bt DR BRI D36 Bl Py BB A B E b iGmdinyiethee-hnpl-

"A-RNGreghaCAtRRAC A6Kk)dARIaNaEINE
droxyimino)-17(3-hydroxy-6(3,7(3,15a, 16a—b|smeth¥Iene-19-nor-
| Agéé?gélfxq:rgﬁgm%—y Cm//jrgﬁl(-)(%ﬁg[B,150(,160(-b|sme hylene-19-nor-

i noxy peige)-4-é(8-Dy drokyxyiaatida-matiyglene-1 9-nor-17a ~y~

pregna=4,6-

; ro-17(3-Hydroxy-15a,1 ethy
prepead) eaiukyhcasieylatshelacyBeHydroxy-1
a,16a-methylene-1 9-nor-17a-pregna-4-en-3-one- 21-carboxylic

e e euT e R e S T

(E/Z)-3dHy¢
17at na
8- yl-15
acid y-lacto
173- 6§‘%bx
A4 -ofe-
173-Hydrox

NEE/Z)-3-(Hydroxyimino)-4-chloro-17p-Hydroxy-15a,16a-methylene-19-nor-
y-Za-methyl-18-methyl-15a 16a-methylene-19-nor-17a-pregna-
o PR RS S0 iaclone
y-73-methyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-

A n
4-Cl1-o5-UlItcH
15a,16a-me

faY| I I; HA| 1 4 174D L1 sel - sl 10 P |
ZIFLAlDURYIC ALIU Yy=1aClulTe L7(S~IyUTUXRY=7a-ClUlyl-1o-TTeulyli=

thylene- 19-nor- 17a-pregna-4- en-3-one-2|-carbhoxylic acid

lactone 17

3-Hydroxy-7(3-ethyl-18-methyl- 15a,16a-methylene-19-nor-

17a-pfegna
ny| neth
-ofie-2l

(o}

-A7 pmviiene-2-errthgxyaie Beiddatipae L o3blytiroxyegaavi-en-3-one-

Yk %b%‘%@iénaeéqﬁ-‘?g‘c‘?d%«?'”Or'”a'preg”3'4‘
-carboxylic acid lactone

17B3-Hydroxy-7a-methyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-
4-en-3-one-21-carboxylic acid y-lactone
17B-Hydroxy-7p3-methyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-

4-en-3-one-21-carboxylic acid y-lactone

17B-Hydroxy-7a-ethyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-
en-3-one-21-carboxylic acid y-lactone
17(3-Hydroxy-73-ethyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-

en-3-one-21-carboxylic acid y-lactone

17B3-Hydroxy-7a-vinyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-
en-3-one-21-carboxylic acid y-lactone
17B-Hydroxy-7p-vinyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-

en-3-one-21-carboxylic acid y-lactone

17p3-Hydroxy-7a-cyclopropyl-18-methyl-15a,16a-methylene-19-nor-17a-
pregna-4-en-3-one-21-carboxylic acid y-lactone

17(3-Hydroxy-7B-cyclopropyl-18-methyl-15a,16a-methylene-19-nor-17a-

pregna-4-en-3-one-21-carboxylic acid y-lactone
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173-Hydroxy-73-vinyl-18-methyl-15a,1§a-methylene-19-nor-17a-pregna-4-

en-3-one-2|-

-carboxylic acid lactone

173- Hvdroxv 7a-cyclopropyl-18-methyl-15a,16a-methylene-19-nor-17a H

18-methyl-1

I@W@qxwrW@%WWﬁinﬁ@ 16a-methylene-19-nor-17a-

VpfereyARpropyl 18- ety ikaaid6aateteylene-19-nor-17a-
1-3-one-2I-carboxylic acid y-lactone 9 17(3-Hydroxy-6-methylene-
5a,16a-methyl ene-19-nor-17a H

pregna\|4 er

17, rox
. na"—"’4-er
173-Hydrox

pregna 4 er

2

-Brpiiiyedxg@ibbyylaxacathyHagtoatyl-16d, 16a-methylene-19-nor-17a-

Vpﬁégmr%mﬁm %ﬁﬂse%nygm beasmethylene-19-nor-17a- H

1-3-0ne-21- carbowi}lc acid y-lactone

y BRI R P&%ﬂﬁ{@hwm%%ﬁqé@ﬁw&ﬁmg%? RoFEL7a-

\: I\I’\f\

lﬁeyna beﬁar@@(ymctmyhmhaactone

FE S D

Wit o 5
y168;PredBadtanoromaingarnxylio avit izg tf|tﬂ©g;1na-4-en-3-one-H

S-nor—
-nor-

ic acid y-lactone

-3 73 15494 163

1 vianae-10
T u,.I.\JUI.,.I.Uu MTITTT T T

4-Chloro-173
21-carboxyl

i

I

|Hy§7r%{%¥t(§ﬁe7°‘ 150(,el d-bismethy
y218artetkyic b5, $Gtorethylene-19-nor-17a-pregna-4, 6-dien-3- ;

Jﬁyﬂﬁj-g)ﬁ)tg?%)ﬂ?lm 160- blsmetha/lene 19-nor-17a- pre4c_;

5a,16a-methylene-19-nor-17a-pregna-

na-4 -en-3-one-
en-3-one-

|@é€ﬁf RAXYIFATE! dEAEI28E Hy droxyim

ino)-1 3-hy
17

jﬂGB%&SW@ﬁWh@@I%MW&&WH@MOFl?G-pregna-4,6-dien-3-

L4 - -eng 21 carl@oa)égz Iactone
25xy

jpgfylml%aé a- methyl 18-methyl-15a,16a- methyl

17a-pregna-4-ene-2| -carboxylic acid y-lactone

oSl ainbY PRIy ey 18- meitiaESL Bneeh d SuctBa-4raBthrane-
1ARreaAc-4i8a 913k esrboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p-hydroxy-18-methyl-15a,16a-methylene-19-nor-

17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-173-hydroxy-7a-methyl-18-methyl-15a,160-
methylene-19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-7p3-methyl-18-methyl-15a,16a-

methylene-19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p3-hydroxy-7a-ethyl-18-methyl-15a,16a-
methylene-19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17B-hydroxy-7(-ethyl-18-methyl-15a,16a-methylene-

19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p3-hydroxy-7a-vinyl-18-methyl-15a,16a-methylene-
19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17p-hydroxy-73-vinyl-18-methyl-15a,16a-methylene-
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(E/Z)-3-(Hydroxyimino)-173-hydroxy-7a-ethyl-18-methyl-15a,16a H methyl

ene-19-nor-

17a-pregna-4-ene-2l-carbgyyl ic acid y-lactone

(E/Z)-3-(Hydroxyimino)-173-hydroxy-73-ethyl-18-methyl-15a,16a-methylene-

19-nor-17a-

pregna-4-ene-2| -carboxylic acid y-lactone (E/Z)-3-(Hydroxyim

ino)-173-hy

1 GRYRTALG PIFUNB-ArRAPIL ISEDOBAICREthyiaRene

methyl ene-
(F/7)-?-£H\/

P(IQQPQ—&{W@X%%%§®W&Q@-VG@%%%E@18 -methyl-15a,160-
Jrox %?r/gmoa SH drox 7(3 vin I 18-m 6a- methylene

I-15
%8 8X4§1ﬁ8e ildcgrpa&g% é;lmda y-lactone
1 BRIty PHDR{ BRI D33 rey it ropybroByirkstimybthBel 36,4 60-
| 9sBRTILfa- R RER - 4-ERGHAA3MHROXVIG B6IF ¢ RFIQNERREN

droxvim ino)-17(3- hvr?m(v 7(3-cvyclopropvl=18-methvl-15a.16a-

SERBr Sty SRR 8- PO AR YR8 - Brsqtyis 150, 16a-

] raedyiyieing 4. 63-1wd poeyh 8-matbyleaeridxmiethyit 15astbha
[9-nor-17a-pregna-4-ene-2l-carboxylic acid y-lactone "ON
Jroxyimino)-17(3-hydroxy-6a-hydroxymethyl-I18-methyl -15a,16a-

15a,16a me

| bR 1Apdpradmiad-greradroarboxylit acitahidcmeid N, 160-
I RRATRRQ)- ASr YR BreG 3 A %Yé”aﬁi&lw@am%xh%ﬁ@ 16a- O

19-nor-17a-pregna-4-ene-2| -carboxylic acid y-lactone
GBS I et AR f?(@YHWM%%&ﬁW“M 16a-
thydmmené!ammralm—pregma%we12¢eaaola¢wzh¢ma[dad:ty)dactone

£ =7\
(EfZ)-3=¢Hy

17a-p
Y74 regna

lactone
JIP&f@%@ﬁ‘ﬁ@)ﬂﬂ?‘@?ﬂ/&ﬂ@ﬁ@lé?@ﬁ%ﬁ@a‘?’l%&lmé‘m@tmﬂéﬁé’-l@-ﬁ@?ﬁ

4 -ene- -2l carboxylic acid y Iactone

Zgﬁr’?lééél e L 2 R a PR P Fedyior™

II:I7\ 2 /I_I +h nnr\ 10-nAr

\ } J _y\ II IIICL 1ZoLJ |} LI C LI Ul

17a-preg] a rqHJ rloé r ox‘; lic ac gt%ﬁg % ’380( ylene-16-no
Hyd ﬂdﬁymm %Qﬂﬂé’rbc_ﬁm@i}’im@ﬁyl-lscmmhyl 15a,16a-

(E/Z)-3-(Hydroxyimino)-17B-hydroxy-6[3,73,15a,16a-bismethylene-19-nor-

17a-pregna-4-ene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-17B-hydroxy-18-methyl-15a,16a-methylene-19-nor-

17a-pregna-4,6-diene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-4-chloro-1703-hydroxy-18-methyl-15a,160-

methylene-19-nor-17a-pregna-4-ene-21-carboxylic acid y-lactone

On the basis of

their progestational efficacy, the novel compounds with the general chemical

formula | can be used alone or in combination with estrogen in medicinal products for

contraception.

The derivatives

production of a

according to the invention are therefore suitable in particular for the

medicinal product for oral contraception and for the treatment of pre-, peri-

and postmenopausal complaints, including use in preparations for hormone replacement

therapy (HRT).
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methyl ene-19-nor-17a-pregna-4-ene-2| -carboxylic acid y-lactone "ON On
the basis of their progestational efficagy, the novel compounds with the
general chemical formula | can be used alone or in combination with
estrogen in medicinal products for contraception. 5 The derivatives
OWispiiRg R YRE IR BFHRPER G HEFefB A RBBRE TP AR IR NI Higa are
mpreauttesnesfaymedisuital prockict fon emabicartracsipdiacangadotsthedheatment

h&fd&%‘es‘,’ﬁgpr@@v@%&%@?RB?eW@t'e%E?HﬁFHﬁH%éBﬁgﬁﬂng use in preparations
W

for hormone replacement therapy (HRT). 10 11 ing to their favorable

action profile, the derivatives according to the invention are moreover
Tegspeeidipaisiivaiived aoctidinectatihe mvenine ip epstdirllyduaiprgihier higdiregtiction
ofeRdarhes pARPEe &l proweedsoMiardgienianaatoragtocbraiscotithia bise of

n énf?a %r%% Yies, %88 ﬂng %Rhe invention is especially preferred for the
on o (§ )

producti £ medicinal product with progestational, and preferably also

antimineralocorticoid and neutral to slightly androgenic action. Treatment
Tritimtine \digrivatney aivesraling dmghe timyewtotvisippeééraibly aypikeddbdumans, but
AR QitichQGash s RenranielpLlReics aipdamiBliansrscies, for

example dog and cat. For use of the derivatives according to the invention as

medicinal products, they are combined with at least one suitable
Feshamehtheudriaidyitesraskesdinglditivenfsniaaspieaicnahnerd qdis Hddidhee is for
canaintla/sviiplote fenpaurates haprefesaldigralriepiicatinie or BRigmat
JaerAls oA BAceal sullaple Al OpORIGADS Inerl Adailves.

or example water, gelatin, gum arabic, lactose, gt_arc?\, r%agne |Br_n_ stearate,
Redfualiegatalifls 8isPHBoRAIRVIEREY GHAGHIS Bigarther inedRIfaNsroRfificSalPbe
exarsplkdvioem gidatiex ganp ket tddnliets, steate dniapletsinsu@posiores vegpstlesils,

p%yziwigh{%dgf o &Y. examBlRRARISRBHIRR:SHSPRNTIRNR O, S5 UIGIARR: as tablets,
tionally they also contain efé%plentigﬁgch as resgﬁ\@tlves, 20 stabilizers,
It |

RIS P e DR R G PR SR BTN o St B aeliedor
susipfesnForghaisivrsaPaiplrdktoey dHy coltaivaxcirenisitisids pasto@iesor
steyhreR ek CB It Sesamsiolk, casiabilamshertlonsessPlssleciOERASRS.
FW%a%erngg'ItXpa%gt%Hzgﬁ)S/ s(,:oqumgﬁs are suitable in particular, for example solutions in
sesame oil, castor oil and cottonseed oil. To increase the solubility, solubilizers can be
added, for example benzyl benzoate or benzyl alcohol. It is also possible to incorporate the
derivatives according to the invention in a transdermal system and therefore apply them
transdermally. For oral application, consideration may be given in particular to tablets, coated

tablets, capsules, pills, suspensions or solutions.

Further examples of administration routes are intravaginal or intrauterine administration. This
is possible with physiologically tolerated solutions such as, for example, an aqueous or oily
solution with or without suitable solubilizers, dispersants or emulsifiers. Examples of suitable
oils are peanut oil, cottonseed oil, castor oil or sesame oil. The selection is by no means
restricted thereto.

For intravaginal or intrauterine administration it is possible to use special systems such as an
intravaginal system (e.g. vaginal ring, VRS) or an intrauterine system (IUS) which release an
active substance of the present invention from a reservoir over a prolonged period (e.g. 1, 2,

3, 4 or 5 years).
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added, for example benzyl benzoate or benzyl alcohol. It is also possible to

incorporate the derivatives according {9 the invention in a transdermal

system and therefore apply them 25 transdermally. For oral application,

consideration may be given in particular to tablets, coated tablets, capsules,
ApARSCSEpRISTIAR RIE SHRRIBASVElRtheYSSEMPES R MMsiPAsE S REN Are
Tindnaegkralpet | Miatitegsyer cldenaisticaineautEhie is0assible Béllar Schering
phbsiolegically tolerated solutions such as, for example, an agqueous or oily

30 solution with or without suitable solubilizers, dispersants or emulsifiers.
ARRARRTES P é&iﬁ‘ﬂ%l@"éﬁ@'Sr\éﬁ)aéhﬂlﬂ'%F?ﬂHﬁBﬂ%%@g”Biﬁ%%?é?%ﬂf&”é%%%ﬁ%r et
meikriBheuske et tfoneisaplnoarhvdagradssidgieldniee rete. shah atiy sliagneaiaymer.
TH&E(@HE%GP%&@H?&H@H&&@Mé%_&tiﬁ@%%hi%iéﬁé%ﬁ wﬁ_@féé}ofﬁﬁﬁaﬁo%t?'a ﬁﬁﬁgg)zjed

intrayaginal system (e.g. vaginal rin or an intrauterine system
P e R s G5 S L R S A Lo from

reservoir over a prolonged period (e.g. 1, 2, 3,4 or 5 years). 12 A
Thepkesgbtativie axaraplescicaordmtaoterneysyssann vdnehcepayds¢parationeshisuld
bMOREMNY -mE*BEr_'%Qy.Tﬁaa@a%% EYONRHE SRl RIGASINIMLALIGANG SV is

from Bayer Schering”Pharma AG. Administration is further possible via an
ARl J8 0% PG ESAPYE § BV AHVRRRE CU R 1S TAHVART QU BFF RESTRIRDlY
admansieled @ bibde gadabippel ypneeatiens yamd etic silicoaepolyetsdor has@tment
oS ERkRYSIRMDARIRARS R Aelyadogiedient-inig santrriedManshQ¥&lode. The
rolonr%ed &)griod e.q :% rpont séo 3.¥eatrs% fand are implanted
230 n[(]:leJta'\(r)lnePbus%?.a1 e d%gaaé) 5t §5E" '(EI]értlr\E}la'l |ve°s”3?:bording to the invention in
Opdtst &t aptpreipepHiEivnS S RERTAP aEHEO TR0, RIUIDAAR Brihgajoremerdianpd oral
delngednithe yeaimentiol Quamensirial eomplainispst ayauing Aebdon20 angve and

e;&gﬁ%qﬁgqg%?érg]erivatives according to the invention are preferably
administered orally in contraceptive preparations and in medicinal products

for the treatment of premenstrual complaints. The daily dose is preferably
Aadpunisterddias fosmglentose. Thaekfarenpentioynad dosagey feltettclOmab of a

cmplHatsatenfarmsmdia On use of a depot formulation, the appropriate
dosage, equivalent to the aforementioned oral dosages, is released

continuously each day from the depot systems described above and
TReipRepERIANH ENSRFfeaeN ARyt IBRANRAIROR efBicisiabpRe iR d raetraeasdy
inpehtlae piivapropaaod s Ol igaih0dar® &f greferably administered as a single dose.

As estrogens, consideration may be given to synthetic estrogens, preferably ethinylestradiol,

but also mestranol, and natural estrogens, including phytoestrogens.

The estrogen is administered in a daily amount that corresponds to the pharmacological
action of 0.01 to 0.04 mg ethinylestradiol. This amount relates to an oral administration form.
If a different administration route is chosen, an appropriate dosage amount equivalent to the
aforementioned oral dosage is to be used.

As estrogens in medicinal products for the treatment of pre-, peri- and postmenopausal
complaints and for hormone replacement therapy, natural estrogens are mainly used, in
particular estradiol, but also the esters of estradiol, for example estradiol valerate, or also

conjugated estrogens (CEEs = conjugated equine estrogens).
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20 compound of general formula 1. The progestational and estrogenic active
components are preferably applied toggther orally in contraceptive
preparations. The daily dose is preferably administered as a single dose. 25
As estrogens, consideration may be given to synthetic estrogens, preferably
T'é%rﬂ?%%%ﬂ%l%‘t,aBWQ%&'?ﬁ%@ﬁ%fHd?gﬁﬂdf%ﬁ%ﬁ%SI AstrRAT IR iRy of the
cphytasstragending hetlesinogaivnsiad nniestigaset ibyaheiifoaing umittiods:
corresponds to the pharmacological action of 0.01 to 0.04 mg
ethinélestradiol. This argount relates to an oral administration form. 30 If a

L e e R R RS S PG SRS chosen, an appropriate dosage amount

equivalent to the aforementioned oral dosage is to be used. As estrogens in
uBeigtosd prere et dotefbeetFegd e Qi resSmIREEcRBE 1D AN &BAPRUSA binding
mplain for hormone replacement ther t tsggen
T L ey B S e Dione o
refSIaRtHIeUeSRARRI VAIKYatECHIdba CompRIAR Aas Ao MY cetgseanding to
progajigrated thigwineeestragens) cdBpditierpkatesErjostal, @R timire gierter ticoid
aRNG AERIERIG Y BREARHFRY RN haGHA QEIBS: RAARAGUEAS @EcRIGIAG iR iEe

hinvention was investigated by ftfhe following methods: 1. Progesterone
t P@c%ﬁfSFBﬂﬁ%‘f%’@gtp B hd Eﬂ%sol from progesterone receptor-expressing

insect cells (Hi5), competitive binding to the progesterone receptor was

2 Oeigsrainenibna dbepalibydtegdisplace 3H-progesterone as reference
substance from the receptor. If a compound has an affinity corresponding to

progesterone, this corresponds to a competition factor (CF) of 1. CF values

Thi debpeRsa et erasdAdraiy A8 doBg AN eH BFARANSIGY IReIiFdYesterone
mieeefitantiaoid EEepaiuesafsesg inbamn delr ¢Hib)avasierizie drioytha gbferemtdmity. 2.

siinsraloertiGoid seeaptor binding test: 15 The test was carried out as in 1.,
with the following modifications: cytosol from mineralocorticoid

receptor-expressing insect cells (Hi5) was used, and the reference
3 suskRaeoasveRiel Rildixtdéesihe. 3. Androgen receptor binding test: 20 The test
was carried out as in 1., with the following modifications: cytosol from

T@%@Q%@ carried out as in 1., with the following modifications: cytosol from androgen
receptor—expressing insect cells (Hi5) was used, and the reference substance was *H-

testosterone.

The results of the binding tests and the ratio of the competition factors CF(PR) and CR(MR)
are shown in Table 1, which for comparison also shows receptor binding values of

drospirenone as reference substance A.
4. Determination of progestational action by means of transactivation tests:

The culture medium used for culture of the cells used for the assay was DMEM (Dulbecco's
Modified Eagle Medium: 4500 mg/ml glucose; PAA, #E15-009) with 10% FCS (Biochrom,
S0115, batch #615B), 4 mM L-glutamine, 1% penicillin/streptomycin, 1 mg/ml G418 and
0.5 pg/ml puromycin.

Reporter cell lines (CHO K1 cells stably transfected with a fusion protein from the PR-ligand-

binding domain and a Gal4-transactivation domain and a reporter construct, which contained
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receptor-expressing insect cells (Hi5) was used, and the reference substance
was 'H- testosterone. 25 The results of the binding tests and the ratio of the
competition factors CF(PR) and CR(MR) are shown in Table 1, which for
comparison also shows receptor binding values of drospirenone as

R FERER LB ISR HBE A OL2 BRI FRSRASYS Bmﬁ'ﬁééfﬁ%ﬁ%?%e&@rﬁ&??ﬁ@éﬂfdﬁ‘
10fanedsaptivakd miesis, GRJuedissltuceime giamsuset foih @ tuetsqPtkirdsitser,

##f?@d@b&*‘r? WW@%@M@%@M%GF% d@@*@ﬁ&&#tlﬂ%&%rh‘%ﬁ@@ated
se A, #E15-009) with 10% FCS (Biochrom, S01 15, batch

|
o B R iR B o P TR AR S s e P
W@rgwﬁﬁlqﬂhﬁnﬁy@ﬂm@s TR o erlsaIElimins (D \mtb detisasmanlytsiosiitedrs.
ThdtRasfusienpreigtuf rﬁl‘mﬁl’lﬁ@ Rﬁrﬂi%réﬂrd iNdbugAemM@braediua containing the

fﬁ ]Pe WTRAR R/‘éété%'& fl ﬁ'&é‘ ?BE?#E‘?%&&%H&#%‘%M’ %@ 049‘%9% 14

rase un er the co responswe promoter) were see ed at

(Proesssity ok A% *1%’4%@"%‘&%@@ ﬁﬁ\mei S AR EE HRIURUENRRIPRYEE each
luwiitior8 6teveih €l et rHEN@ dabtétdP ], 241 0BO L Mirsrsdeke ptwascutiaserededienyith

vatiasfefe EfaRdRRrUEMY satRd With agtiialg (Raranat 1 LaeneY el friagnts

t t th The test ds 5 dded
OIS P oA R Gl WP A SOt oy S

suhstarce Mhe tests were carried out in triplicate. At the end of incubation the
medium containing the effector was removed and replaced with lysis buffer.

|fA|*6é r&‘ﬁ%&flﬁéﬂ%‘?tﬁé%?% ;ébSt Sulbd e %F&e?%% h?nde%er?é'% ﬁogvr?r?éoh%

ates were t a microp uminometer
p?é?ﬁ%éh’} ed o tBeeIlifhiFRSs %HE?W%% Hrelqgytaknewe ?@BWTW&HU%M‘%
dexcahmtédrasihg softweaeenistucal calatio gepaseeefieotthel atibridual amepdunds by

th@rﬁéﬁf‘ﬁeﬁ%éeﬁirré%r‘r‘]‘&@Wst%ﬁlfz‘é%ﬁpéﬁl%%@g&%’%?%ﬁﬁﬁ%ﬁ 1l salts

stance A. If the roductlon of the s

d f tin
G RRRLEAL 8 CA L PO 1 e MO DR PSS aHL T G b
chpwigat ioreala béhpreapivaiensiamiruy 8 Knowese O feaRedY afithadeis optionally

indRReIAeH hemrsdhedparaatictnaixtuiphaanis eparter siRdbeingdyidal
compounds by the usual methods, for example crystallization,
chromatography or salt formation. The salts
The compounds of general formula | are prepared, starting from compounds of general
formula 1 (Scheme 2), according to the methods shown in Scheme 1, in which R4, R6a R6b,
R7, R18 and z have the meanings stated previously and
R6, R7 in 5 and 6, together denote an oxygen or a methylene group,
U denotes an oxygen atom, two alkoxy groups OR19, a Co-Cq1-alkylene-[](-dioxy
group, which can be linear or branched, and
R19  stands for a C1-Cpp-alkyl residue,
R20  denotes a C1-Cop-alkyl residue,

X denotes an NR21aR21b group, an alkoxy group OR22
R21a R21b  \hich may be identical or different, denote hydrogen, C1-C1p-alkyl or together

a Cy4-Cqp-lJ-alkylene group, which can be linear or branched,

R22  denotes a C1-Cop-alkyl residue.
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are prepared in the usual way, by adding, to a solution of the compounds with
the general chemical formula 1, the egglivalent amount or an excess of a
base or acid, which is optionally 20 in solution, if necessary separating the
precipitate or processing the solution in the usual way. The compounds of

. Y
CHER_YAPFPrATLS) 'AraCprElsat et StARTA G HOHP AR HRMS R GarfiihCoothicrand
C10(sthemth &) dadderichng tiettee mezlzod<Tshwwels am&Cheme 1, in which R4,

Cﬁﬁgoﬁ@% 70 Bh &3R04 LLRYRDS MEBRIBESSIRIGE EXIaHS ¥ 280d36NR €6

and 6, together denote an oxygen or a methylene group, U denotes an
Oro%@@@ﬂ %?8m two alkoxy groups OR19, a C2-C10-alkylene-DD-dioxy group,
which can be linear or branched, and R19 stands for a C1-C20-alkyl residue,

F&0 R3erslgnciera (lthelQralkylyesidisas XraenataseancbiRgloaR 3l thgreyitnetic

| u 2 1 LWhic y be i ical or differen
e g A S R S e on e
SIRIEFEA AR SLIIPERRHES, R22 denotes a C1-C20-alkyl residue. 35 15
Ti@omjpadintds? afind 3 iNnd@chemsiddeadih Haweagodouobleohpodretwienties gemdral

c@%@él@éﬂ%ﬂ%e%olé"}ﬁ_@@qg‘%ﬂg& Rig: BYnEt Reiuasn AR QR ES 3lkknol
C4. Compounds (7 to 9 in Scheme 1 each have a double bond between C4
eI} o 1 6 b P

fog MRA1ET O SXERE D ErBITEIGHRT ' G ARt 1s Ted:

J.6bRewardsaQroane dReastiptions Steries sypehvsity, tanshtrsiiatdrieinisldiwaywpany
1988 wness thah)f necessary other functional groups present on the steroid

T érH.%MeeW?% BHIERARNRY %?ec‘%?gr%ﬁ@_loﬂb% @ti?do‘r"ifﬁo&ﬁ"}oa} %Zﬁﬂ@éf%'eecgﬂﬂé ‘6"&%3 for
ormation of compounds with the general 10 chemical formulae 4, 13 or 18 1s
thezpRed iﬁﬂoﬁfﬁ%%ﬁﬁﬁiﬂéﬁr’o%%élgéébéﬁﬂfé@,’?)b&?@ﬂ@ﬁ HRERdie wihgprmation of
thioorvealibyselithitretigen edfehyioogeh ibrontidel (deefasaxantjpeed. riethtinh Ave 6-
bieR S SAFAARNIE BEICHonRRSisr Aithhe MYy 3P Nesyapds i eilents,
succﬁrgsp %Wet%)?l ozrr’wl?ai%?(?e_,?’gtélt)e'mperatures of 50-120C or alternatively by heating the 6-

bromo compounds in a solvent, such as collidine or lutidine.

The introduction of a substituent R* can be carried out, for example, starting from a
compound of formula 6, 11, 13, 14, 16 or 18, by epoxidation of the 4,5-double bond with
hydrogen peroxide under alkaline conditions and reaction of the resultant epoxides in a
suitable solvent with acids with the general formula H-R*, where R* can be a halogen atom,
preferably chlorine or bromine. Compounds in which R* has the meaning bromine can for
example be reacted with methyl 2,2-difluoro-2-(fluorosulfonyl) acetate in dimethylformamide
in the presence of copper(l) iodide to compounds in which R* has the meaning fluorine.
Alternatively, starting from a compound of formula 6, 11, 13, 14, 16 or 18, halogen can be
introduced directly by reaction with sulfuryl chloride or sulfuryl bromide in the presence of a
suitable base, for example pyridine, with R* having the meaning chlorine or bromine.
Compound 4 is converted by methenylation of the 6,7-double bond by known methods, for
example with dimethylsulfoxonium methylide (see for example DE-A 11 83 500, DE-A 29 22
500, EP-A 0 019 690, US-A 4,291,029; J. Am. Chem. Soc. 84, 867 (1962)) to a compound 5
(R®, R together form a methylene group), obtaining a mixture of the a- and B-isomers, which
can be separated into the individual isomers for example by chromatography.

Compounds of type 5 can be obtained as described in the examples or similarly to these

specifications, using similar reagents to those described there.
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The dienol ether bromination of compounds 3, 12 or 17 can for example be
carried out as for 15 the specification fgom Steroids 1, 233 (1963). Hydrogen
bromide elimination with formation of the compounds with the general
chemical formulae 4, 13 or 18 is achieved by heating)the 6- bromo compound

SyiirepaatReRAEARYCSraxRRipIe 1RHRLiBt ofagRieen®rin hreiianssivimarts from
csupbuagsdimethyfomwhamisle, fisteroperatd res DB TROESatialte tratiatly 1P (X=
NReaHng the B DIGMAFQBARAKN SRR siRIBIticU otk asHE ARG B i NS afe
The,int oguctlon Ef %%bstl uent R4 Afan be catr.rlec%o t, gor ef<ample, stargn(\]/.
1658 3 EROBUHIY S iR AR AT £ANRRR ?UW LROHLHBAS thesaVing
g Bdesblab erdesithteh jedaierop ensxidenaodis: siNanpendokirinBeapigrared by
reRAHONIOf the sesidianienaidesds asnyitbhiessolventwithiagidgwihdes alkal

BSISIAIOTINEE BNDSIR R s alialggen atom, preferably chiorine

romine. Compoun sthe meaning bromine can for 25

F et RSB QA LRI IPRR /PSP2-ERRRSIS M (R oSty RaSRuRng) can be
detipuettedfoiith amiceainptbenpiestite atcoppdigipiadidesto CompoumddssinR®, R®

i R S e LR

SRR WRiRUSTIRT 1 BRRYIR BPYEHUR)IBROME TR S Fr el a2t EP-A-
0 45Rdble Hask AbPeinp|&pyridhes. wit? &4 KERARY. the meaning chlorine or

ARSETERs SPiIOMHAE FoASIER Y &iaetyemetapdatienefitheSdi<ie vletion of

b B o0y 3l B B 35 0 W b G e
agewls) 1920 PTAFANEEHBISOHE! g4CBET \iG6'9)) t3e B OSRIPEIS(REYARIpride or
phogigibes feprmtac ey |ensuiedleg sl ingch aExthie dbtine (searidd example K.

ARSI RISMARIER r?.%@%rﬁ%lﬂ@f@@ﬂé%@&hﬁgﬁlﬁé‘é@%' (Esypprs for example
T%/ ﬁhror%ep%o%ragh\é. 35 ComfP unds (?ft pe > can be_obta}lned asd scrﬁbed |
i (R e RS BIPME (7o Fiese e A N e T DT e S
fouse Hedtribish BiaiemegysymimssiandRhepiedpoicaoadouii BB {R6a,
FREhdageHetimbledanthane did)ssiasinoliaascapsaneuedanbiren 24, yhicio6s),
in“which” isomeérzation . of the ' douple “bpnd  is". Ac Gating < e
G St EQ Vﬁ”a‘?% 0& 3 mélz‘of)?f’ epe.der ?}X& By & ﬁ'R%%L 0
reaction with formalin in alcoholic solution, the 6-hydroxymethylene derivative
corgPaBas IRIRGREhEIH SISy 28 THRYANRERPaATRIR NIt BAMBIR) SR FARDGENer
witht & yal legeri g By dreatipg sutheasraleesylatef tysidatecoe eVienifenadatinn can also
bEemRAlRG ke RIeRATRL bt IRRGIBMWER dime thisuirsanibiejodifkene
_ us%{w%%;%s?ﬁ, such as alkal téydTrﬁxmges, a%lkall falco Iolates in swtaplﬁ golventfc, q
IS<f s &Hf}f‘%[ﬂﬂf‘oﬁ‘d’%“r . The formation of small proportions of hydrogenate
products can be prevented by adding an excess of sodium acetate.
Alternatively, compound 17 (X= OR?) can be used as precursor. The direct preparation of 6-
methyl-4,6-dien-3-one derivatives has been described (see K. Annen, H. Hofmeister, H.
Laurent and R. Wiechert, Lieb. Ann. 712 (1983)).
Compounds 18 in which R®® represents an a-methyl function can be prepared in suitable
conditions from the 6-methylene compounds (18: R®?, R® together form methylene) by
hydrogenation under suitable conditions. The best results (selective hydrogenation of the
exo-methylene function) are achieved by transfer-hydrogenation (J. Chem. Soc. 3578
(1954)). If the 6-methylene derivatives 18 are heated in a suitable solvent, for example
ethanol, in the presence of a hydride donor, for example cyclohexene, then 6a-methyl
derivatives are obtained at very good yields. Small proportions of 63-methyl compound can

be isomerized in acid conditions (Tetrahedron 1619 (1965)).
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For introduction of a 6-methylene group, compound 16 (R6 =
hydroxymethylene) can be dehydrateghwith for example hydrochloric acid in
dioxane/water. Compound 18 (R6a, R6b 10 together form methylene) can
also be produced after converting the hydroxyl group into a leaving group,
Tl eplede RIEBHIAHON BfSRe Y AP RO a RIS B8SDI BSR4 ‘b@s‘%@ {-qep:Anes
szt 56 ddhdusi A4 &84 288 dfoMedmpleenith 3d)yRt64 (1A 99 Inndimpitréroformate in
diPRSRIplDIIRL the produeliencel BrmataMieneFRMROUBIS A BisdhedlireEimple p-
eactloE of the.#(Sﬁurhsgturated 3-ketones tsuch as com .oundtlli'6 (R6 = .
“’!WF&@‘ Ay wititoriRaltR iYL SPe LS s RiE e S1elshdBior SBalGRI U digE '
isgfiteriatiex @ipredobblspimdnioxyestilioride DelgHius sonajirneAdhiforrdeuble bond
isSdbhrieisoIvealaHeIeh asrghiedaiay Fe(SRRISOFERERBMIR: h-cARRGIRdnzoic acid, in

s@%@%‘g ernt? Sh&ugesn%%gr%gtwgr?&e E’ §r¥ %m?ﬁéﬁv%zltgeggﬁg)ngggn cgn also be

-methylene compounds can be used for the rEreparatlon of compounds 0

CRJEpRR A YA AE RIS REASPIRRAASE ShEPRBIFAREG REXASBIIARTSONR A
niaddiflicmeddzoeghedOrieorTtisHi6s-gusdiele fomadanapletenuse apa@tthaekially using

ﬂ&é@ﬁ&@%ﬁ@ﬂ%ﬁé@%ﬂﬁ&éé&%@ﬁ%ﬁ@n EWRIGRAS Am i aRgNRE D8 oxy-6p-
ouble bond is achieved hy heating the 6-_metré1}/lene rg{g)\erglpoun s in ethanol

At BB PARE AT RPN AR AP R A AR ISP RN hASWR & M tEAYEH SRIFLPNGHIE So-
hysiyelp s tismbpyHeasimgrivienild asidicarpaniinnst (@gelistisicepred N Redrochloric acid at
oispmasigalininaBbhadsend e eagdaskp Hintildhaveataly skthalibasui@biessus sodium

mPJrI%Et{i‘E‘é‘tS dbf sall Amount }48'8&%3@(8&%%%% %dé%'SQ}/

) o] o.ther i iy
mixture. g?He ﬁ) mation o%smal% groportl ns of hydrogena LgFogpo%ﬁﬁtté&;g%sglgn'

A\Eﬁ@\?@ﬁ?@’d BV%’@@mé’faW%%@é%%'Bf%aﬂﬁfn%’@@?&i@? ﬁ‘é‘l‘ﬁ%ﬁ/éﬁﬁ?r%%iﬁuﬁ‘ad or
ardothpXstOR2a)id)aiielis et @asspoadingbo-alkye abirectuyposparation of 6-

TRRGHRatBplien =3 00aRM e/“édﬁ@H@\ioh%%R?ﬁﬁe%%iﬁ;?%i(gﬁlﬁggsé f g%ﬁer -formula

Hofmeister, H, Layrent and R. Wiechert, Li .
1 b oo Hey e ol B e recursor
ofrenriptiPimeiitkiledepiditshentrmrinercatiatVelsa cosimLmes (sgnaRBESIUM
a@%néﬁ?%&hﬁ*’efl@’fﬁd,”fﬁtb%@nﬁ?dﬁyn@%@@ﬁmtwe bf@ﬂ@?@ﬂ?blﬁj?@mﬂﬂoeﬁitame

T est results (selectiv f natio -met n tion). ar
R el S Iineiagile WARACERD EhiBuiE METMRRR MR U Bite
CERREMHORAR HlerRPREVESeI B rENRLaRsHAM IKSTiRIRTE KbAEAE FGPRAmIBIeREPle
tegttgdalfuratheighgsetheeco i iydridendoaor, for example cyclohexene, then

TRaARHhAesivativies are gbiainpdAbmaneaondmielts semallpr 99%%@% Qom,
c 6(3’1@”&8@5@;’)&’@5(’%’}" S e I Al SO O T AN 19 amine
hydrochlorides o.r sulfonyl hydrazines in the presence of a tertiary amine at temperatures
between —-20 and +40CT to their corresponding E/Z-configured oximes or sulfonyl
hydrazones (general formula | with Z denoting =NOR*, =NNHSO,R")). Suitable tertiary bases
are for example trimethylamine, triethylamine, pyridine, N,N-dimethylaminopyridine, 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN) and 1,5-diazabicyclo[5.4.0]lundec-5-ene (DBU), pyridine
being preferred. An analogous method is described for example in WO 98/24801 for the
production of corresponding 3-oxyimino derivatives of drospirenone.

For the preparation of an end product with the general chemical formula | with Z denoting two
hydrogen atoms, the 3-oxo group can be removed for example following the instructions
given in DE-A 28 05 490 by reductive cleavage of a thioketal of the 3-keto compound on a
suitable precursor, for example compounds of the general formulae 6, 11, 13, 14, 16, 18 or
20.
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The selective preparation of 6(3-methyl compounds is also possible. For this,
the 4-en-3-ones such as compound 1fpare reacted for example with
ethylene glycol, trimethyl orthoformate in dichloromethane in the presence of
catalytic amounts of an acid, for example p- toluenesulfonic acid, to the
TR FRESBERR R FRIRBEARIEH (AT TR Kt ZBB G TR e IR ek hib FAHTaA QUL
stdonblérbanthentopesibiodiry $eleativeyppmedaticompbtingsSsdoulile, bonaxigation.

oeRiRY e dPEL¥aTRIERY, WeIREAEGRUGREfREI IR BEITIRIE oxidation, oxidation
m-chloroperbenzoic acid, in suitable solvents such as dlﬁhlo%r?p%réﬁne As

W PR TR P R i SO eA B b AT Ry BB it PR and sodium
dipettepdere Phasieh pie siftaliart futheseeiplechiesiechl afvgestoied. druganol, optionally in
thaitpptdinesoacetopiemeneag hep. baxeprxidesctpymeaseme thendjepened with
1ally usi appropriate alkylmagnesium halides or alkyllithium
m%%%[%ﬁ%é?& \J??_this way, 5a-hydroxy-6(3- alkyl compounds are obtained. The
Aleiaaly plydhsctrity GRS €an Rieittedverf BaiitigiRes&!tyrdrohdPRR Rt iarnulae
1 oy Treatimetly inlsnikdtacidéa\cyrditions ¢acketibasith dr di\kérpt ochilanoating ad the
mefrbdBRSIGRMpiRnet BierRashydrorufangdion wil i examyle dilute
aqueous sodium hydroxide solution yields the 3-keto-4-ene compounds with
a 6-alkyl group in the R position. 15 Alternatively, cleavage of the ketal in
harsher conditions (aqueous hydrochloric acid or another strong acid) yields
the corresponding 6a-alkyl compounds. The introduction of a 7-alkyl,
7-alkenyl or 7-alkynyl group to compounds of general formula 14 is effected
by 1,6-addition of a corresponding organometallic compound to the precursor
of general formula 13 under the action of copper salts. Divalent metals, such
as magnesium 20 and zinc, are preferred; chlorine, bromine and iodine are
preferred as counter ion. Suitable copper salts are monovalent or divalent
copper compounds, for example copper chloride, copper bromide or copper
acetate. The reaction takes place in an inert solvent, for example
tetrahydrofuran, diethyl ether or dichloromethane. The compounds 6, 11, 13,
14, 16, 18 or 20 obtained, in which Z stands for an oxygen atom, 25 can be
converted by reaction with hydroxylamine hydrochloride, alkyloxyamine
hydrochlorides or sulfonyl hydrazines in the presence of a tertiary amine at
temperatures between -20 and +40C to their corresponding E/Z-configured
oximes or sulfonyl hydrazones (general formula | with Z denoting =NOR",
=NNHSO2R)). Suitable tertiary bases are for example trimethylamine,
triethylamine, pyridine, N,N-dimethylaminopyridine, 1,5 30
diazabicyclo[4.3.0]non-5-ene (DBN) and 1,5-diazabicyclo[5.4.0Jundec-5-ene
(DBU), pyridine being preferred. An analogous method is described for
example in WO 98/24801 for the



production of corresponding 3-oxyimino derivatives of drospirenone. For the
preparation of an end product with the;general chemical formula I with Z
denoting two hydrogen atoms, the 3-0xo group can be removed for example
following the instructions 35 given in DE-A 28 05 490 by reductive cleavage
of a thioketal of the 3-keto compouﬁ‘a‘ﬁﬁealsunable precursor, for example
compounds of the general formulae 6, 11, 13, 14, 16, 18 or 20. 18 The
formation of spirolactones toRom(;):)ounds of the general ﬁermulae 6orllis
carried out startlng from the >Qirésponding 17- hydroxy Qbényl compounds

lllll

example in an aquéo%s system oftert.-butanof ‘#hd sedium 5;dihydrogen
phosphate, oxidation with sodium chlorite in aqueous tert.-butanol, optionally
in the presence of a chlorine trap, for example 2-methyl-2-butene, or by
oxidation with manganese dioxide. Alternatively the spirolactone can be
mtroducedlgllrectly from the ketones of:gengral formulae 1 or7 o gonll
1P ketals in 7 according to Pe 10
, Tettdhedrog Lettal

ot Al jf 976).

e2) 10 10 OH R20Q2)Yfs Rz00"C

%0 OH H OH u,. a‘ég-
RG




45R6 RisRieR1'OH 100100H U456U0Oa56Ua565789 O
OHReOReO 90/0/Rz~-0\1034 12 0088ROR10 10/R" 13
142000 ORieRisis OO0 11,1410 I X\\R'0/R7X'C\R7RcRcC
1516 17 RBO u.l. O/R7 Rea Ree 18

6,11, 13, 19
14,16, 18




ORBOReaReeR' ., RisO 6,11, 13,19 14, 16,18 ,,,,, 0zR'18 RO R4
Rea Ree O R7 R4 Rea Reb 20 21 Cginpound 1 in Scheme 2 in each case
has a double bond between C5 and C6 or C5 and C10 and another double
bond between C2 and C3 or C3 and C4. 5 Scheme 2 Ris OH Ris O O Hie
COMpPoUNRY NoSrheme @ I LoD o Rhes 28RO GrRVesn1eP and Qauer £hand
CR2OG\ahBRAOOb RO O d DétRBeh €4 add Ther flOHaWING4examples offer a more
detailed explanation of the invention without limiting it to these examples:

5 Scheme 2

(o]
R18 o
(D A —
O )
RZO

22 0

10
The following examples offer a more detailed explanation of the invention without limiting it to
these examples:

15
Example 1: (17-spirolactonization with manganese dioxide)
17B-Hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-carboxylic acid y-
lactone

l OfH'\/\OH j%
20 ° LIS

1.14 g manganese dioxide is added to a solution of 150 mg of the compound prepared
according to Example la in 7 ml dichloromethane and it is stirred for approx. 16 hours at
23T. It is filtered on Celite and after concentration by evaporation and chromatography,

125 mg of the title compound is isolated.

25  1H.NMR (CDCIg): 8= 0.52 (1H), 0.57 (1H), 0.75 (1H), 1.03 (1H), 1.15 (LH), 1.22 (3H), 1.23-
134 (3H), 1.43-1.65 (3H), 1.76-1.86 (2H), 1.97-2.56 (11H), 5.84 (1H) ppm.
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15 Example 1: (17-spirolactonization with manganese dioxide)
17(3-Hydroxy-15a,16a-methylene-
19-nor-17a-pregna-4-en-3-one-21-carboxyl ic acid y- lactone OHS 20 1.14 g
manganese dioxide is added to a solution of 150 mg of the compound
Expepkrda Gleyrgmg i @inple 1a in 7 ml dichloromethane and it is stirred
1farapreydisyperd ‘afl)-A8€, 1 Hasrdieyedeotr S aliteoans aitarcgopoantration by
evaporation,and chrematggraphy, 125 rg@g/gc]:the title compound is isolated.
MR (C :6=0.52 (1 H), / (1 H), 0.75 (1 H), 1.03 (1 H), 1.15

?11 H), 5.84 (1 HP ppm. 22 Example 1a: (cleavage of 3-ketal) 1 7a(2)-(3'- H
L3t kDI PotRyiq 859 Ba2ANthifeh 8RR IPRAYE NG - EAMRUIRE R espd
acobtdDl tO Bxah@epl oind39 hydreciledoditid ssragitied 1dheuset Xidh ofi8BGurag into

sRAhTRE LRBRAHARR JYERAFECh 2t AHAICAN Bt ErX A TS 2 friBsIAAE AGRICRGte, the

and it is stirred for 1 hour at 23C. It is poured into saturated sodium. .
S TG S AR LD DA A ST R ) SRt
oRIrAPHIET SHiRIAICTERIFATE A rebipiscritoriftEa At GEARIRI@NRride solvent is

p&@ledion anehthicgtapve 300y Brshifate.cbhpdesiduasabtedned after filtration
and evaporation of the solvent is purified by chromatography. 580 mg of the

titte compound is isolated. 10 Example 1b: (hydroboration) 1 7a(Z)-(3'- H yd
EX8%s d'p-0ydipLesdaBa-m ethylene- 17(3-hyd
1To)eStraydrexyydapre-gyatby semiegigkbaad 73-hydroxyestra-5-en-3-one-3-ethylene
(Z):43"- XAPFORr b d-2 Ao, SHAR-EN 5.
PR R P SRS LI e e
oRE1rRIe)eIRBhane in tetrahydrofuran is added to a

oH, ol

7 e ~on
o o
o

10.5ml of a 0.5-molar solution of 9-borabicyclononane in tetrahydrofuran is added to a
solution of 643 mg of the compound prepared according to Example 1c in 7.5ml
tetrahydrofuran and it is stirred for 4 hours at 23<. It is cooled to 4C, 4.6 ml of 5% sodium
hydroxide solution and 1.2 ml of 30% hydrogen peroxide solution are added and it is stirred
for a further 15 hours at 23T. It is extracted with ethyl acetate, the combined organic
extracts are washed with water, saturated sodium thiosulfate solution, and saturated sodium
chloride solution and dried over sodium sulfate. After filtration and removal of the solvent,

880 mg of the title compound is isolated, and is reacted further without purification.

Example 1c: (17-allyl addition)
17a-(2'-Propen-1'-yl)-15a,16a-methylene-17B-hydroxyestra-5-en-3-one-3-ethylene ketal and
17a-(2'-propen-1'-yl)-15a,16a-methylene-1703-hydroxyestra-5(10)-en-3-one-3-ethylene ketal

o OH,

oG G
¢ o)

(o}

4.38 ml of a 1-molar solution of allylmagnesium bromide in diethyl ether is added at 4C to a
solution of 600 mg of the compound prepared according to Example 1d in 10 ml
dichloromethane, stirred for 1 minute and poured into saturated ammonium chloride solution.

It is extracted with ethyl acetate, the combined organic extracts are washed with saturated



10

15

20

25

30

solution of 643 mg of the compound prepared according to Example 1cin 7.5
ml tetrahydrofuran and it is stirred forghours at 23C. It is cooled to 4C, 4.6
ml of 5% sodium hydroxide solution and 1.2 ml of 30% hydrogen peroxide
solution are added and it is stirred 20 for a further 15 hours at 23C. It is
QIR TR RPN Rt HES Y RO RS HEGSHHG i A ek iAo RN AReYPvihthe
sohatar 69atmpbé ths ddeLronth msl isiectabutiand énc satdrardct sodnom pohfadaden.
solution and dried over sodium sulfate. After filtration and removal of the
solvent, 880 mg of the title compound is isolated, and is reacted further
B ?J%U@?ﬁ'é%ﬁ%? %7&3}nple 1c: (17-allyl addition) 17a-(2'-Pro pen-
130-4Bat¥atBenerestigibrene Brl 3-digoeckgtniead @te B ande 18 e livptamshivistad-gnta-
5 Bel-BrOr RS 15-¥liniE I6aimethylene-
17(3-hydroxyestra-5(10)-en-3-one-3-ethylene ketal OH O 1-O ~O 4.38 ml of

a 1-mafar solution yImagnesium bromide in diethyl ether is added at 4C
0 soluti 0 mg of the compound prepared according to Example

id in 10 ml dichloromethane, stirred for 1 minute and poured into saturated
AasRaidailim ehiIiREdaIuGiEHE 1#hs R aete O ENERTRACERRA-eNE R o AMYiNYMI
teQtpaniaexicatis aseriaehasd with satiwdted 23chadinimfChlosigecsolwiavapeund

p%ﬁﬁ%&"é%&érﬂ%% PGP ANG SRIMAYAL Ui ROLRBE §O938Tr0r

the title compound is isolated, and is reacted further without purification.
a@%p’l@ m_utaxiﬁaﬁoﬁ%\ci?t_r@pﬁ §y evaporation and the residue is purified by
clibadtiegravieth§Témegaxitize StermerBpbvrdionés@adtdylene ketal and
15a,16a-methylene-estra- 5(10)-ene-3,17-dione-3-ethylene ketal OH 0 A

E%%%tlruéalgp@_];nm%ﬁl)l%ﬁgrl?r sieve 4A 7&0 mg N-methylmorpholino-N-oxide, and

l%g tétrabu ammSﬁB%eBSrl?ﬁtt% nate are added to a solution of 1.06 g of
130 eaMpiviede 1] pregerae st oreing aoeEkaiitaderiad 20| 150, 16a-methylene-

1 richjaremeinane aehibismiigehabrSkefar approx. 16 hours. Itis

concentrated by evapogation and the residue is purified by chromatography.
878 my f the title gompounds is isolated. Example 1e: (3-enol ether to

..... — (h

N ne ketal

15a,16a-Methy %ne-l?a-hydroxyestra—S-en-3-one-3-ethylene ketal and
10 5 gtBaRreiyteh@nd 4.4 mg p-toluenesulfonic acid hydrate are added to a solution of

500 mg of the compound prepared according to Example 1f in 10 ml tetrahydrofuran and it is
stirred at 23T for 2 hours. It is poured into satu rated sodium hydrogencarbonate solution,
extracted several times with ethyl acetate, the combined organic extracts are washed with
saturated sodium chloride solution and dried over sodium sulfate. The residue obtained after
filtration and evaporation of the solvent is purified by chromatography. 359 mg of the title

compound is isolated.

Example 1f: (Birch) 3-Methoxy-15a,16a-methylene-17a-hydroxyestra-2,5(10)-diene

OH OH

9.91 g lithium is added to 597 ml ammonia at -75C and within 1 hour a solution of 24.6 g of
the compound prepared according to Example 1g in 1.2 | tetrahydrofuran is added dropwise.
720 ml ethanol is added, after 1 hour it is allowed to warm up to -50C and it is stirred for a
further 2 hours. Then 600 ml water is added, it is allowed to warm up to 23T, it is extracted

several times with ethyl acetate, the combined organic extracts are washed with saturated
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17a-hydroxyestra-5(10)-en-3-one-3-ethylene ketal OH OH 10 ml ethylene
glycol and 4.4 mg p-toluenesulfonic agigl hydrate are added to a solution of
500 mg of the compound prepared according to Example if in 10 ml
tetrahydrofuran and it is 20 stirred at 23C for 2 hours. It is poured into
SQHHTHHRIA" S5 ARG s AHRA DA SRAYBIL TSI R At Bl AT PAPHTRES ARl the
s@thyt, 20ctatef thetitiormdiped rar ganitaextr acts areaveds hethavitithsat pati@chtion.
sodium chloride solution and dried over sodium sulfate. The residue obtained
after flltra ion and e ration of the solvent is purified by chromatography.
ExBRiA gl%f LRI aﬁﬁﬁound is isolated. 25 Example 1f: (Birch)
3Btk §ol Bay Teethyietiay] @nkydtayhytisokpedti®-2iG(a 0)-diene OH OH ~'
9.91 g,lithium is added g0 597 ml ammonia at -75C and within 1 hour a
oh/of 24.6 .compound prepared according to Example 1gin 1.2
hydrofur dded dropwise. 30 720 ml ethanol is added, after 1 hour

sﬁesgeﬂimymmwadaa Watqc,uépé%@mddt I555§E6h iR AUEBRY iR BOWRS. dfétﬁi?l ether
aSPR I %tsr added, it ?'SﬁJ'OW M U 19 #3Gs i sxtractad eveor s

fimes with eth acetate, the combing organic extrac s are washe
h%aéﬁﬁir&flé’&rz"&f'%&h%f%m@ha% @&Hﬁén‘hﬁ‘éﬂﬂ'ﬁ@d’fﬁféﬁ gadiitha %lﬂf&‘?éf‘%ﬁ@pare"
aditnatrontamotaepmeval iof 10@ s abnaint,d2afultan of Hidditlencosppeathdvisr isatadedf 40

h&ﬂg isp@eies furhehivdtheihpyificalien. TRxampia mt&%@m@ﬂéd%ﬁ‘&)é the
ethoﬂ%l 5a,16a-met qylene 17a-h drox estra-1,3, 5 -triene OH OH

f"%%t% 3 RSl s atiRG f o 2 W F RTS8 E‘L°§ gLt 8 R4 fyseR The
remqimezhsalraftﬁ@ft@rﬁurﬁt@m@t@de@nmmr@fuha‘mowemm pueged hg metytathifation.
24ldoflernribaneois Raldeds ’pdidds heated under ref lux for a further 30
minutes. A solution of 37.6 g of the compound prepared 10 according to
Example 1 h in 100 ml tetrahydrofuran is added and, spread over a total of 40
EXRSUPE HuPeEras fiPsPfidiihethane is added. The cooled mixture is

3fikaresyorv & aliteothestfitids (soyashachevigh saturated sodium chloride
solution and dried over sod_ilHJm sulfate. The residue obtained after filtration

and evapgorstion of the s Oy ‘ ent is purified by recrystallization.
o “Q iy O‘

75.5 g potassium carbonate is added to a solution of 96.3 g of the compound prepared

[e)

according to Example 1i in 1.1 | methanol and it is stirred at 50C for 2 hours. It is
concentrated by evaporation, water is added, it is extracted several times with ethyl acetate,
the combined organic extracts are washed with water and dried over sodium sulfate. The
residue obtained after filtration and evaporation of the solvent is purified by recrystallization.

46 g of the title compound is isolated.

Example 1i: (Mitsunobu)
4-Nitro-benzoic acid 3-methoxy-estra-1,3,5(10),15-tetraen-17-yl ester

[o}
OH

— 550,

121 g triphenylphosphine, 27.1 g 4-nitrobenzoic acid, and 30.9 ml azodicarboxylic acid
diisopropyl ester are added to a solution of 43.9g of 3-methoxy-17p3-hydroxyestra-
1,3,5(10),15-tetraene in 1.6 | tetrahydrofuran and it is stirred for 23 for 2 hours. Saturated
sodium chloride solution is added, it is extracted with ethyl acetate, the combined organic

extracts are washed with saturated sodium chloride solution and dried over sodium sulfate.
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24.6 g of the title compound is isolated. 15 Example 1 h: (benzoate
saponification) 3-Met hoxy-17a-hyd royyestra-1, 3, 5 (10),15-tetraene ~slJ H
75.5 g potassium carbonate is added to a solution of 96.3 g of the compound
prepared 20 according to Example 1iin 1.1 | methanol and it is stirred at 50C
T*I‘Sr r?%iﬁs°ﬁﬁ'§%o?ﬂf‘én@é%€?ﬁb9'@vﬁ&ﬂ%fﬁ8?ﬁ WhiBR iSAGIRJS itakedxtiadfed 2 |
asavesalsinme oivitre thydragetapeoitine canabimed @rdpoi ovbier ackdisge andshfedt 20

mYMl!iDe¥Vﬂt¢§ %BQrQ&'eﬂrﬂ}ée&ﬁ% %@Jlé@bemm? danidhie ahanedaies fiadmte
and evaporation of the so@ urlfled bé{mec%stalllzatlon 46 ﬂ% of the title

SUIRPolit a5 Bty 8t ey BRSBTS BER Dot Saygsned with
S%W&%é@“@ﬁtﬁa@l@eﬁqwqﬁt&ﬁ@d QR beditsn JIHBE The pesigue obtained after
filtFiab e AR hespbiager? 6:1tge4sBNEMD 85 20iFiagi By aBeh3Rafialicz oshaEbexyie title
03% %u§9 Igu qﬁ (ﬂyl ester are added to a solution of 43.9 g of
r%ethoxy 17(3 ydroxyestra- 1,3,5(10),15-tetraene in 1.6 | tetrahydrofuran
and it is stirred for 23C for 2 hours. Saturated sodium chloride solution is
Exatdgld 2it (dieina died avdh fetmdiacetatesihe combined organic extracts are
1R IB e RIe o, clard s aellion An dust 0Yehaafliaci v
sulfate. 25 The residué obtained after filtration and evaporation of the solvent
ladq%%en up in 1.2 1 acetone, 80 ml of 30% hydrogen peroxide solution is
added ile cooling, ziqd after 20 minutes it is poured, while cooling, into 600
ml o niconcentr sodium thiosulfate solution. It is extracted with ethyl
e'the co@ﬁ@ organic extracts are washed with 5 saturated sodium
chloride solution and dried over sodium sulfate. The residue obtained after

LiPagicRCAY R[74HEratfoM o aiRe Aol EhPtBTFifRP Y Yetf)Stafsomahydyigiy are
adrfethettitleCcorapolntidnioidolatedf Bravmpi® Anddiepars farenationtéréradi@adh in

chﬁr&l%thylpyrrolldone After 30 minutes, 447 mg lithium bromide and 392 mg lithium
c%rgfc e T R S R R
poured into a mixture of ice and sodium chloride solution and the precipitated product is

~o

filtered off with suction. 910 mg of the title compound is isolated as a crystalline raw product,
which can be reacted further directly.

LH.NMR (CDCI3): 3= 0.59 (1H), 0.72 (1H), 1.00 (1H), 1.10 (1H), 1.19-1.59 (5H), 1.24 (3H),

1.79 (1H), 1.87 (1H), 1.99-2.59 (9H), 5.80 (1H), 6.24 (1H), 6.38 (1H) ppm.

Example 2a: (dienol ether formation)
17B-Hydroxy-3-methoxy-15a,16a-methylene-19-nor-17a-pregna-3,5-diene-21-carboxylic

acid y-lactone

221 mg of pyridinium p-toluenesulfonate is added to a solution of 2 g of the compound
prepared according to Example 1 in 29 ml 2,2-dimethoxypropane and it is heated under
reflux for 4 hours. It is poured into saturated sodium hydrogencarbonate solution, extracted
several times with ethyl acetate, the combined organic extracts are washed with saturated
sodium chloride solution and dried over sodium sulfate. The residue obtained after filtration
and evaporation of the solvent is purified by crystallization. 1.15 g of the title compound is

isolated.
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0 0 119 mg sodium acetate, 1.2 ml water and, in portions, a total of 460 g
dibromohydantoin are added at -10C 4g a solution of 1.14 g of the compound
prepared according to Example 2a in 15 2.1 ml N-methylpyrrolidone. After 30
minutes, 447 mg lithium bromide and 392 mg lithium carbonate are added
and it is heated for 2.5 hours at a bath temperature of 100C. It is poured into
ExampiéLB e Dbiaedaiod Goetium) chloride solution and the precipitated product is
1 FRBRRAQI YR SHGUDEY P30 MghplHie: dlie, FOMPAURAAIS IS0'16E 85 Barboxyiic

stalline raw product, which can be reacted further directly. 20 1 H-NM
a‘(@y @FQ”%%%‘@ t @4'7% P-(BEethybdee: 165 T%@’@”F{}glr‘%lf &gregpp;4-en-
3-br2d2oBEErbokyfi@ atidH)-ldc®rRe(1B)), 1.99-2.59 (9H), 5.80 (1 H), 6.24 (1 H), 6.38
(1A H) ppm Example.2a: (dlenol ether formatlon)

) n of 2 g of the compound prepared accordlng to Example 1
250 ﬁ&na 23dtimetberyprepantanddsisheatedeinderarebiontar i fais. It is

dr%BW?éthﬁ% E’?&éﬂ'{é‘]‘cﬁf’o?‘?%%@o%g F%P&%@Wf‘?nﬁ%%%d RXirasterEq o

several times with e'ﬁ%” acetate, the combined organic extracts are washed

-3t i eshiOn A USRS UBH R R EPaIE dorGaiCsRRAURG Sales. i Aeded
dnasithes blaimgbtttte chiftnedionl @Apchexdpmatiog of Ehensgb/2m fspurified by
teﬁréfmmwn\f%rlﬁrﬁrﬂftég@c fitleGRMpRYAN | di%@lﬁ(t)‘ﬁg 228, BXAMBIEsBveral

t16ad|H] mehy 3ti rox 7amet d with saturated sodi
e e
chjorge sakIm) @l?ﬂzldw@slvfsfcﬁ@ﬁtyw%slfmétﬁi?leI%‘é?ysa’lﬁr?éiﬁshéﬁfﬂi filtration and
e\%matﬂoﬂaymém@pﬁramzar@amubaﬁgwryglactﬁ@&u(a‘i)oﬁaw@o@wdhz&o
isBl'g cgoi‘ia??gﬁg%ﬁ‘ﬁ SHrohmatby 'rﬂ]%%e%w&h %'al%ﬂ%? Vt?d?xddﬂﬂérﬁﬂe's

pwise to a suspension of 7 mg copper(l einl1l.2ml
CRRPAHRIRfuran cooled to -30C, and it is stirred for a further 10 minutes. It is

LGoqlRd SoéRCARd 8a& 3alyiian BeaddeS 0.81 (3H), 0.94-1.10 (2H), 1.22 (3H), 1.18-

1.60 (6H), 1.74-1.91 (3H), 2.00-2.58 (10H), 5.85 (1H) ppm.

Example 4:
17B-Hydroxy-7a-ethyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-carboxylic acid
y-lactone (A) and 17B-hydroxy-7B-ethyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-

21-carboxylic acid y-lactone (B)

Similarly to Example 3, 200 mg of the compound prepared according to Example 2 using
ethylmagnesium chloride is reacted and, after processing and purification, 81 mg of the title
compound A is isolated along with a still contaminated mixture, which contains proportions of
the title compound B.

LH.NMR (CDCI3) of A: 3= 0.51 (1H), 0.75 (LH), 0.90 (3H), 0.95-1.10 (3H), 1.18-1.38 (4H),

1.22 (3H), 1.44 (1H), 1.50 (1H), 1.77-1.96 (4H), 2.01-2.10 (2H), 2.15 (1H), 2.22-2.54 (6H),
2.60 (1H), 5.86 (1H) ppm.
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10 dropwise to 100 mg of the compound prepared according to Example 2 in
5 ml tetrahydrofuran. After 2 minutes #is poured into 1 N hydrochloric acid,
extracted several times with ethyl acetate, the combined organic extracts are
washed with saturated sodium chloride solution and dried over sodium
EX38% > The residue obtained after filtration and evaporation of the solvent is
1 4 Hiied Ry 7chvipmamyiaphye?3leng- of-te- 1itle wegipousd-Adscldlisatatedlic acid

ng. n o] t
A S e R B R R T A e
mebmxw(@m)viagm%@ 1.18- 1.60 (6H), 1.74-1.91 (3H), 2.00-2.58 (1 OH),

5.85 (% H) ppm. 20 Example 4: 17(3-Hydroxy-7a-ethyl-15a,16a-methylene-1
n-3-one-21 -carboxylic acid y-lactone (A) and
‘I 15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-
“21-carboxylicacid y' lactone (B) 25 Similarly to Example 3, 200 mg of the
SievlapoinBprepardddedpediidhe Exaape Prasaigd @ﬁ?ﬂﬁia@ rediyamelecridgng
vitg/rpagied mndhrfies presassinghandiet pfrising Shdg eddhwiities eeperstte
cébmﬁolﬁm%%i @%%\é(llgﬂgavﬁml C&PI@SW{Q%%QI&H'H&[SMWW&%%mgilrnss roportions of
ortions of the title Compound CDCI3) of A:6=0 § (p
hﬁ CPOBYF(3H), 0.95-1.10 (3H) 1 18 1 38 (4H), 30 1.22 (3H), 1.44 (1
1 1 96( ( 1 (
g‘ggﬁ&ﬂc&%}% i P&5(@ 'Fh)? 8&1@% g 1% 1§11k 222454 (85 am),
1 f‘?(?;ﬁ%;&&'raxyjﬁa&%ﬁﬁms@ iéa?-ﬁﬁ’e@iv]e?réol@mo?-i%lweé A8-4ton>3lB 21
5 gsarhiaxgligsacid) pptactone (A) and 17(3-hydroxy-7(3-vinyl-15a,16a-methyl
ene-19-nor-17a-pregna-4-en-3-one- 21-carboxylic acid y-lactone (B)
Similarly to Example 3, 210 mg of the compound prepared according to
e 2 using vinylmagnesium chloride is reacted and, after processing
1ghdypuoiycationclderong-o5 ths titleetbglrmpoloid ok 13 asuled e 4long-ovith2a-still

c&BBIFRIRALEA DBy WHCT BHVRIRS -PRORRISIHBSPh 018 Sl SRgaRDS! Br-

17a-pregna-4-en-3-one-21-carboxylic acid y-lactone (B)

4 5

Similarly to Example 3, 200 mg of the compound prepared according to Example 2 using

cyclopropylmagnesium bromide is reacted and, after processing and purification, 71 mg of
the title compound A is isolated along with a still contaminated mixture, which contains
proportions of the title compound B.

LH-NMR (CDCI3) of A: 3= -0.05 (1H), 0.41-0.53 (4H), 0.56 (1H), 0.99 (1H), 1.12 (1H), 1.16-

1.32 (5H), 1.23 (3H), 1.43-1.57 (2H), 1.81-1.93 (3H), 2.02-2.21 (3H), 2.24-2.34 (2H), 2.38-
2.57 (5H), 5.90 (1H) ppm.

Example 7: (6-hydroxymethyl)
17B-Hydroxy-6B-hydroxymethyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-

carboxylic acid y-lactone
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10 1 H-NMR (CDCI3) of A: 6= 0.45 (1 H), 0.63 (1 H), 0.97-1.10 (2H),
1.16-1.36 (4H), 1.23 (3H), 1.40-1.57 (gH), 1.78-2.17 (5H), 2.22-2.54 (6H),
2.60 (1 H), 2.79 (1 H), 5.10 (1 H), 5.18 (1 H), 5.69 (1 H), 5.88 (1 H) ppm.
Example 6: 15 17(3-Hydroxy-7a-cyclopropyl-15a,16a-methylene-
49@9%‘1&*—ﬁ%@p@%‘ﬁ%ﬁjéﬁnﬁléﬁy%-sgﬁ%ﬁﬁliédé.’éﬁ!i P13cRIHEQACAAGO Mg of the
cdhi§8einyignews € (Bacyaidipgap yidEbe B62e inethyienes b9 4ai-toluene and 8 ml ethanol
ard & RISEGa 4 s HiQNe-2-s2 QX C AR REIORE dBha BbAr WP the REaRIG: is
3,.200 mg of the compound rePEred accordlw to EX mgle 2 using 20
P By R EHB RS 105 e A AR s 8 Besing and
Lnwifieatiesifl 509 .95 @m,_tﬁlesc@mu?@mﬁjﬁﬁq@&?t along wathahtil 97-2.56
contaminated mixture, which contains proportions of the title compound B. 1
OHINWE @D G155 A B23-6.85PAMH), 0.41-0.53 (4H), 0.56 (1 H), 0.99 (1 H),
1.12 (1 H), 1.16- 1.32 (5H), 1.23 (3H), 1.43-1.57 (2H), 1.81-1.93 (3H),

ERRR12 2k (BERarRiRdid-84iHlioR) 38- 25 2.57 (5H), 5.90 (1 H) ppm. Example
7 r&g—h%;iroxgmet_h}/lz/ 17(3-H droxR/-Gﬁg-h droxgmethyl-15a516a-met%ene-l

B PP R RS SRR D S S RO LGP EB R 156 L w8 Ay

apll ¢fi@&T8beaqueous formaldehyde solution is added to a solution of 400 mg of
the compound preparegpaccording to Example 7a in a mixture of 4 ml

toluengand 8 ml eth and it is stirred for 3 hours at 23C. It is
co irated by ation and the residue is purified by chromatography.

o g of the@'te compound is isolated. 5 1 H-NMR (CDCI3): 6= 0.52 (2H),
0.75 (1 H), 1.03 (1 H), 1.21 (3H), 1.17-1.86 (1 OH), 1.97-2.56 (9H), 2.68 (1

239)pBpysqiEing 5 .9dqadHy pelutoraphSROT2E QikeGRMROMYE 6raRs/edigagording to

Edar(P wdiroB)3 Sapytieerigiolybkddit, s heated under reflux for 2 hours. It is cooled, the

pr@@.gﬁﬁﬂ‘bé?ﬂgréc?d?ﬂkﬂﬁai&mW?‘rg’v?a%ﬂ%ﬁ#é?ﬁﬁﬁ%%ﬁﬁcm%@ué}%ﬂ&ﬁé%eQﬁg of
280 pl pyrrolidine is added to a solution of 500 mg of the compound prepared
thﬁél{'&rﬁ?ﬁ{j’%nd is obtained, and this is reacted further without additional purification.

Example 8: (6-spirocyclopropanation (Corey))
6,6-(1,2-Ethanediyl)-173-hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-

carboxylic acid y-lactone

) .
o o

100 mg trimethylsulfoxonium iodide is dissolved in 1.0 ml dimethylsulfoxide, 18.5 mg of 60%
sodium hydride dispersion is added and it is stirred for 2 hours at 23<T. Then a solution of
58 mg of the compound prepared according to Example 8a in 2.5 ml dimethylsulfoxide is
added dropwise and it is stirred for a further 3.5 hours at 23T. It is poured into water,
extracted several times with ethyl acetate, the combined organic extracts are washed with
water and saturated sodium chloride solution and dried over sodium sulfate. The residue
obtained after filtration and evaporation of the solvent is purified by chromatography. 20 mg
of the title compound is isolated.

LH-NMR (CDCI3): 3= 0.43 (1H), 0.50 (1H), 0.53-0.62 (2H), 0.74 (1H), 0.85 (1H), 1.00 (1H),

1.17-1.37 (5H), 1.24 (3H), 1.42-1.53 (2H), 1.66 (1H), 1.78-1.88 (3H), 2.02 (1H), 2.09-2.32
(4H), 2.37-2.54 (3H), 5.70 (1H) ppm.
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Example 1 in 5.3 ml methanol and it is heated under reflux for 2 hours. It is
cooled, the precipitate is filtered off wigg suction, it is washed with a little cold
methanol and 406 mg of 15 the title compound is obtained, and this is
reacted further without additional purification. Example 8:
(6-spirocyclopropanation (Corey))

Efab{E, Be(Bawsythiyy)rER(BYhydroxy-15a,16a-methylene- 19-nor-

176 ﬁ)BF‘S%Pé{ff(ﬁ&ﬁsﬂﬁ&q%xﬁﬁéﬁ%ﬂ@aﬂﬁﬂ W ARAE- 29 Rr- 1AL na-4-en-3-

trimethylsulfoxonium iodide s dissoived in 1.0 ml dimethylsulfoxide, 18.5 mg
Orst- %@J‘?@r%@@’ﬂﬁﬁqﬂ/mﬁ?@ﬂ%persmn is added and it is stirred for 2 hours at

23C. Then a solution of 58 mg of the compound prepared according to

Exampte 8a in 2.5 ml dimethylsulfoxide is added dropwise and it is stirred for

a furtifer 3.5 hours C. It is poured into water, 25 extracted several times
i vyl aceta sombined organic extracts are washed with water and
rated sodid loride solution and dried over sodium sulfate. The

resuﬁue obtained aftér filtration and evaporation of the solvent is purified by

SR HhHSIBYRENIRG 208 K9G B9 PréPlieaRsHRNSLRRIY S eifearel addRAVIR It RY: Of
15 0y48 (i YnRED¢IpHpabeB 2AGRIFHD, Bapld Hiy 0.85 (Hithob:@6tarid)and it

|339[ el 1dr 337 (Rblrsl 463D 1€ Frdured (R, daBfaldd HodiufB-dafRkatd) s8iitfon,

1 H), 2.09-2.32 (4H), 2.37-2.54 3H)[ 5.70 %I. H?j me 29 Examgle 8a: .
% |8§(mm s with ethyl acetate, the combined ‘organic extracts are washed with

Wi@(%Fﬁ/dﬂB&Wé@SqﬁlwwmﬂmeWmfequ@d,D@atmmwmeﬁéfélg—ﬁ@ﬁwddue
olRERGHIPaflct AtAtioN erdileCasbRXICoREE YolPsioRe ikl Y, cR®MBlography. 131 mg
o hetwéaégbq%gqg ;9(% %&jp -toluenesulfonic acid chloride are added to a

lon 0 mg O

solut e compound prepared according to Example 7 in 7.5
ml dichloromethane and it is stirred for 37 hours at 23C. It is poured into
Esatyrated sodium carbonate solution, 10 extracted several times with ethyl

1ﬂ?%%ﬁ%x%@‘?’ﬁ@&‘?&%Q%ﬁﬁéﬁ@f&n@ﬁ%ﬁ%ﬂﬂtgn WaiRL. Ei‘ga?ﬁé%yﬁ'éea@ud

sodium ¢ e solution and dried over sodium sulfate. The residue
\a @Bf%ﬁ‘?éé)éff@rlfﬂ@’ﬁﬁﬁrﬁ%ﬁ@J%bﬁéﬁﬁrpmﬁ@ﬂ?ﬂ?é‘ﬁ @bh?ﬁl@be%/a 4-en-3-one-
zpbémlﬁﬂamgaamhyla&@ﬂldmg) of the title compound is isolated.

Similarly to Example 8, 1.13 g of the compound prepared according to Example 2 is reacted
and, after processing and purification, 46 mg of the title compound A and 222 mg of the title
compound B are isolated.

LH-NMR (CDCI3) of A: 5= 0.58-0.68 (2H), 0.80-0.97 (2H), 1.09-1.37 (4H), 1.24 (3H), 1.43-

1.96 (8H), 2.05-2.60 (8H), 6.15 (1H) ppm.

LH-NMR (CDCI3) of B: 3= 0.60 (1H), 0.64-0.74 (2H), 0.95 (1H), 1.08 (1H), 1.14-1.51 (SH),

1.25 (3H), 1.66 (1H), 1.73-1.90 (3H), 1.98-2.58 (10H), 6.04 (1H) ppm.

Example 10:

Inert depot systems amenable to intrauterine implantation and composed of a biodegradable
polymer or a synthetic silicone polymer consisting of an active ingredient-containing core in
the appropriate polymer-active ingredient mixing ratio, surrounded by a polymer membrane

ensuring the desired daily release rate, are introduced into the lumen of the rat uterus. The
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15 Example 9: 17(3-Hydroxy-6(3,7(3-15a,16a-bismethylene-
19-nor-17a-pregna-4-en-3-one-2l-carbgxyl ic acid y-lactone (A) and
17(3-hydroxy-6a,7a-15a,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-
21-carboxylic acid y-lactone (23‘0 O O~ 20 Similarly to Example 8, 1.13 g of
fefhele8RripEIERI S FEpMRRS RCERIMY 18NE RIRtSRIS Wi setersid ey, Kes days. The
implassssintiferehplenttat®ag 46rngnof thedttictadipoeted A.and 222 geofdihefor

bdiliReROMRRYND BAkeisplRatest dbiad M%(&Pg%\f&g%a@g o808 e H)stemic

0.80-0.97 (2H), 1.09-1.37 (4H), 1.24 (3H), 1.43- 1 96 (8H), 2.05-2.60 (8 .
PRSI IR 20 D e bt GPELI0 S P 6 s aprs

diffepen( xissyes. 0D ¢ MPwing parBne(sid )ard P8aBHHd:115E¢al HYodeFRUDIGD ¢Frpt on
thd. 982 S8 1 babid 4t (& veiim- s xaapler ) thaerlsagnat Systrrastanreaaivigial
nipARtanerine mplaniation andcomenses ala bidegragiable 39 polmengr )
a synthetic silicone polymer c S|st(’fng of"an active ingredient-containing core
SYRIEtRE ApsIeTRRRAh6Ifife P adit dAgredie statix iy hatiBagtrtb dpRisyRsgsaion of
progbatogemrepuitradenamsuyagethe de SeadLjlably seliease patge andoimir@ffacech the
pitlHaANE WRa At traHat eIUS: (e 38n fRe aniRalsm AR LASKAMESh of the LH
beforehand and pretreated with estradiol for three days. The implants of
*YRerent length (5-20 mm) and a restricted diameter (1.1 to 2 mm) remain for
Theeepmenupdsrl the depsrihitMenten ey isidhiteanicdinoesidtenal gitetbrringniierus
whksleNienpaaestadienab eégeihaiht eéelpasediactyveiogsasisnii@arihapgsitpot
< )/%1; é/nqrsi(agﬁ r in 5 different tissues. The following parameters are
measured: 1) loca progestational effect on the uterus on the basis of the
weight of the uterus, the histologically detectable epithelial height and the
expression of progestogen-regulated marker genes (e.g. IGFBP-1); 2)
systemic progestational effect on the mammary gland on the basis of the
expression of progestogen-regulated marker genes (e.g. RankL), 3)
systemic progestational effect on the 10 pituitary on the basis of the LH level
(reduction in the estrogen-induced elevation of the LH level). The
compounds of the present invention show a significant progestational effect
in the uterus which is comparable to a corresponding treatment with a
levonorgestrel-containing depot
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The compounds in Examples 1, 3-6 and 8-9 possess improved selectivity on the
progesterone receptor (PR) compared with the mineralocorticoid receptor (MR) expressed by
the ratio of the competition factors CF-PR/CF-MR. The ratios are in a range from 0.41 to 2.46
and are therefore well below that of DRSP (5.4
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0 R80 HUu"il7 ZR7 4 R6a R6b R 10 in which Z denotes oxygen, two
hydrogen atoms, a group =NOR1 or =iNHSO2R1, R1 denotes hydrogen,
C1-C10-alkyl, aryl, C7-C20-aralkyl, R4 denotes hydrogen or halogen, 15 R6a
R6b which may be identical or different, denote hydrogen, C1-C10-alkyl,
C2-C10- alkenyl, C2-C10-alkynyl or together denote methylene or

Patéhetlhanediyl, R7 denotes hydrogen, C1-C10-alkyl, C3-C6-cycloalkyl,
C2-C10-alkenyl, C2-C10-alkynyl, R6a, R7 together, denote a bond, an
oxygen or a methylene group, R18 denotes hydrogen, C1-C3-alkyl, 20 and
their solvates, hydrates, stereocisomers and salts. 2.

1.15a, 16a-Metidthyeie-hidisokgxj9lAam!7l pregaeadt-en-3-anmee2 2icedrbokgl s doid
y- laqteamelaeivatives ayelrimediinuiaim 1, characterized in that Z is
selected from the 33 group comprising oxygen, NOW and NNHSO2R1. 3.
15a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic
acid y- lactone derivatives as claimed in cldin 1, characterized in that Z
stands for oxygen. 5 4.
15a,16a-Methylene-17-hydroxy-1®
acid y- lactone derivatives as claimed s cﬂﬁlm 1, haracterlzed in that R4 is
hydrogen or chlorine. 10 5.

acid y- lactone derivatives bk clpimed in ., characterized in that R6a

/

-
-
e

in which

z denotes oxygen, two hydrogen atoms, a group =NORZ or :NNHSOZRl,
R1 denotes hydrogen, C1-Cqg-alkyl, aryl, C7-Coq-aralkyl,
R4 denotes hydrogen or halogen,

R6a R6b which may be identical or different, denote hydrogen, C1-Cqg-alkyl, C2-C10-
alkenyl, Co-C1p-alkynyl or together denote methylene or 1,2-ethanediyl,

R’  denotes hydrogen, C1-C1-alkyl, C3-Cg-cycloalkyl, Co-C1g-alkenyl, Co-Cqg-alkynyl,

R6a R7 together, denote a bond, an oxygen or a methylene group,

R18  denotes hydrogen, C1-Cgz-alkyl,
and their solvates, hydrates, stereoisomers and salts.

2. 150a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-

lactone derivatives as claimed in claim 1, characterized in that Z is selected from the
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35

form 1,2-ethanediyl or are each hydrogen. 6.
15a,16a-Methylene-17-hydroxy-19-nog-l 7-pregna-4-en-3-one-21-carboxylic
acid y- 15 lactone derivatives as claimed in claim 1, characterized in that R7
is hydrogen or methyl or ethyl or vinyl. 7.
15a, WBeuMetinplisies DXybgurdQR1 embNIASReBha-4-en-3-one-21-carboxylic
acid y- lactone derivatives as claimed in claim 1, characterized in that R6a
and R7 together 20 form a methylene group. 8.

3-15a, 1164 keetMAtHEner iy e Ry 1 RneF-1 7 RPea#4-80eh oAt e Ros o
acid yaclagtomeideireatisesamsecl aimiathin, clearaclsrizedracterizegaimtitat B§gen.
and R7 together represent a bond. 25 9.
15a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic

4acid 95%&§8H@/e&é\f‘ﬁ)afﬁééé‘&¥%ﬂﬁéw'iﬁ?ﬂafi?ﬁ'E'éﬁ&f%ﬂ%?i%é&%ﬂﬁ'ﬂ@fﬁ’i\é‘
hydregesnerddneitives 38 difimed in claim 1, characterized in that R4 is hydrogen or
15a,%%?-rli\/lgthylene-ﬂ-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxy|ic
acid y- factone derivatives as claimed in claim 1, selected from the group
17(3-Hydroxy-15a,16a-methylene- 19-nor-17a-pregna-4-en-3-one-2|

5.-carboxylie asidtHastRIe? hiBoxgyd-nor-17-pregna-4-en-3-one-21-carboxylic acid y-
roxy-7a-methyl-15a,16a-methylene-19-nor-17a-preg na-4-en%§-o%%-21- 35
carbIRE S PN EE SN ST (B AR Db RS THEtH I 154 R 8o FhetiRAether
ene-19mdr2iqtRaprsih arsrereBlohgd@becarboxylic acid y-lactone
17(3-Hydroxy-7a-ethyl-15a,16a-methylene-
19-nqr-17x-pr -4-en-3-ope-21- carboxylic acid y-lactone 5 .

017 (3B S Gl L A P e SOreB RS B
1- cariroxydidanistiyekaatansniot( 3 thyich noxyrafaciarizpt I'bthal & Aisthgirogen or
hyleqﬁé},%ﬂrgp & %-rgﬁpqua-4-en-3-one-21- carboxylic acid y-lactone
17(3-Hydroxy-7(3-vinyl-15a,16a-methylene-
19-nor-17x-pregna-4-en-3-one-21- 10 carboxylic acid y-lactone

7. 15a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-

lactone derivatives as claimed in claim 1, characterized in that R6a and R” together

form a methylene group.

8. 150a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-

lactone derivatives as claimed in claim 1, characterized in that R6a and R7 together

represent a bond.

9. 150a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-

lactone derivatives as claimed in claim 1, characterized in that R18 is hydrogen or
methyl.

10. 150a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-
lactone derivatives as claimed in claim 1, selected from the group
17B-Hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-carboxylic acid
y-lactone
17B-Hydroxy-7a-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-

carboxylic acid y-lactone
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17(3-Hydroxy-7a-cyclopropyl-15a,16a-methylene-
19-nor-17x-pregna-4-en-3-one-21- carpoxylic acid y-lactone 17(3- Hyd
roxy-7(3-cyclopropyl-15 x,16 a-methylene-19-nor-17a-preg
na-4-en-3-one-21- carboxylic acid y-lactone 15

17 (3-HPdrgrefietrsiaid P e sacdangd Aol AmERR D fejfhd-2ner3-on
e-21cgaibgnyliciagithrdastone

L e o o SRS e BRSNS sRiggpg-4-on

-3-one-"21-carboxylic ctone
17 (3¢avkirokg-8(@-mattorgmethyl-15a, 16a-methylene- 19-nor-

17x-pregndatb ey -omgr 2 2bLrrbyiklie-asiddaciens &®alh-en-3-one-21-
,2-Ethanediyl)-17(3-hydroxy-15a,16a-methylene-19-nor-17x-pregna-4-en-3-0
ne- 2942 S A ™ one 17(3-Hydroxy-6a,7a,15a,16a-bismethylene-
19-narifyd pregnavingrt Saarte-aibtoaebexPhooadithyplagtene 253-one-21-

17(3'&3}’6]6%'%%’\7/-@&3#%(’ 16 a-bismethylene- 19-nor-
17x-pregna-4-en-3-one-21- carboxylic acid y-lactone

17(3-H{dryBros Braa et Ae HBENYansr 1P mandgracana-4rRh3pé 121
-carbeatylieylrciditngiatiene

(E/2)-3- roxyimino)-17(3-hydroxy-15a,16a-methylene-1

oo T R G D B R RIS B e enaigness
no)- 1|BMytcrasg-7aatansthyl- 15a,16a-methylene-19-nor-17a-
pregnagtarmd)-peenpispdcidy 18681 8nylene-19-nor-17a-pregna-4-en-3-one-21-
(E/2)-3-(H (fl_r%((')/imilrlo -17(3-hydroxy-7(3-methyl-15a,16a-methylene-19-nor-1
7a- p?géﬁgwﬁ 313 ?B%xylic acid y-lactone 35
(E/2)13Hydmawytrmiet )y k7E3thy ditncn @hyéthgd 195w BaxpredndeheniBoner217

a- prgg%y@“g%rgv%g%ylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7(3-ethyl-15a,16a-methylene-19-nor-17

a- pré&ﬁﬁﬁ@ﬁé’-@-’@& Mm@w&%{sglmﬁ%@lene-19-nor-170(-pregna-4-en-3-one-
(E/2)23-Cakydrg ity amidh @) atit(@hydroxy-7a-vinyl-15a,16a-methylene-19-nor-17a-

pregrla?BL—ll_—E/B%%J—_g[?—m/(a?%!%%ﬁwlxgg%gg—%ethylene—lg—nor—17a—pregna—4—en—3—one—
21-carboxylic acid y-lactone
6,6-(1,2-Ethanediyl)-173-hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-
21-carboxylic acid y-lactone
17B-Hydroxy-60a,7a,15a,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-21-
carboxylic acid y-lactone
17B-Hydroxy-6[,73,150,16a-bismethylene-19-nor-17a-pregna-4-en-3-one-21-
carboxylic acid y-lactone
17B-Hydroxy-15a,16a-methylene-19-nor-17a-pregna-4,6-dien-3-one-21-carboxylic
acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-15a,16a-methylene-19-nor-17a-pregna-4-ene-
21-carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)-1703-hydroxy-7a-methyl-15a,16a-methylene-19-nor-170a-
pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-73-methyl-15a,16a-methylene-19-nor-17a-

pregna-4-ene-21-carboxylic acid y-lactone
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(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7(3-vinyl-15a,16a-methylene-19-nor-17a
-pregna- 4-ene-2l-carboxylic acid y-lagi@ne
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7a-cyclopropyl-15a,16a-methylene-1
9-nor-17a- 10 pregna-4-ene-21 -carboxylic acid y-lactone

(E/2) BHFEr iAol Af-hyeiony L7 stexdiepriisy ey s st frdiviépe- 1
9- norp@aw@gg@ﬁcan@,@l@amw&oa@d y-lactone (E/Z)-3-(Hydroxyimi
no)-1 I 6- methyl 5a.1 lene-l 9-nor-17a-

preg %} rﬂ—( X&r@é%&llc?g(ﬁaﬁrorgc?g e%%(gl% qga mquylene 19-nor-170-
(E/Z)rBe@Rydrongindineloo 8- lapdrpige®achydroxymethyl-15a,16a-methylene-

19-nggrA/n HQ@EH?@M‘I ﬁd} -RAIRANVIE- AR 1861988 methylene-19-nor-17a-
(E/Z)-3-( Hy roxylmlno -hydroxy-6(3-hydroxymethyl-15a,16a-methylene-

19 n&reg% BTGITA: ‘Zf"@‘?éyﬁ‘F éﬁ'PoY)Wﬁ‘&nﬁmd lactone
(E/Z)BRHSdryryoryimaned; 1 73-hydroxy-7p-vinyl-15a,16a-methylene-19-nor-17a-pregna-

6-(1,2: gng%egéy&;i]@amq/%yoprga 16a-methylene-19-nor- 20
17a-pr g)na 4-ene-21 -carbo e&lc acid lactone (E/Z)-3-(Hydroxyimi

no)- LHZIN Pk AR A TWALBR MEtPKALRER Y- st Hopgmethylene-19-nor-17a-
pregménemeabmnb@mmmcadcyylmﬁ@ne

ool 7 SroR SO ST A0 Jed RSN Fnor- 7
(E/Z)%WWWWWQDWWUPW&WPBQ 16a methylene-l9-nor-17a—pregna—

4,6- dieppa2-carbyiconeithlagiang -6 3t %ol 160-methylene-19-nor-17a-
8-methyl-15a,16a-met g/lene 109- n r-17a-pregna-4-en-3-one-21- carboxylic

acid V ﬁee'ie/(%l ﬁ@f oY ?ﬁ?ﬂem% -methyl-15a,16a-methylene-|
9-nor@/Za-Pplidgiiaxdiren-130-byrkeR {-Gatydropicratislly-dactomen g iniBridyi®-nor-
roxy-74a: Hﬂeﬁhmﬁl 31%@?%}’15&@"% ;gam@m;gene 19-nor-17a-pregna-4-en-3-

one-2I-carboxylic acid y-lactone 17(
roxy-FAZTPr{rI B PRETHYPI 5 R T8N e‘iﬁﬁyéf%ﬁmeﬁm Pl BReGRESBRA- 19k
21-carhogydgaciciactoraB6oxylié (@il yduiomyer (3-ethyl-18-methyl

'15a é'e@% ISR iRo 8 le S RN SRR G 1P RN AEIL 10 nor-
17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)-1703-hydroxy-6a,7a,15a,16a-bismethylene-19-nor-17a-
pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-63,73,15a,16a-bismethylene-19-nor-17a-
pregna-4-ene-21-carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)-17p3-hydroxy-15a,16a-methylene-19-nor-17a-pregna-4,6-
diene-21-carboxylic acid y-lactone
17B-Hydroxy-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-21-
carboxylic acid y-lactone
17B-Hydroxy-7a-methyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-
one-21-carboxylic acid y-lactone
17B-Hydroxy-7B-methyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-
one-21-carboxylic acid y-lactone
17B-Hydroxy-7a-ethyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-

21-carboxylic acid y-lactone
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17(3-Hydroxy-7a-vinyl-18-methyl-15a,16a-methylene-1
9-nor-17x-pregna-4-en-3-one- 21-carbgxylic acid y-lactone 5
17(3-Hydroxy-7(3-vinyl-1 8-methyl-15a,16a-methylene-1
9-nor-17x-pregna-4-en-3-one- 21-carboxylic acid y-lactone 17(3- Hyd

roxy- ¥R Byt g-prie iyl 4 30, ¢ 6 BatienAct 009 {8 REIRG  ey-3-0ne-
na-4-encaeR@iddciéaeyikc acid y-lactone 17(3-Hydroxy-7(3-cyclopropyl-1
8_meil_:}£%l—__lg'55cr%60%§— Zxr—r\l/?r;[}t/;\jylgp e-ghﬁé?]?éégﬁ;ﬁ]éro ?a_41%ﬁ{1%)]fg7a—piegna—4—en—3—one—

3-oné ylic ac y-|5.n((‘?t0 ;?- -methylene-
8-methytarbexiliasitetigdane-1 9-nor-17x-pregna-4-en-3- one-21-carboxylic
acid Y48Gi0f@xy-7p-vinyl-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4-en-3-one-
17(3-Hydroxy-6a-hydroxymethyl-18-methyl-15a,16a-methylene-I

9-nor2 FRIBPEYISADY ¥1RSBNe-21 -carboxylic acid y-lactone 15
17(3-Hgehigntyp6/(3 chyyiriomyapgthg riShmiatiny L abamibalene tsiene Ta-pregna-4-en-

9-norg_]o%-_eli@gepgég}yl@r&ﬁd%gé%}le-carboxylic acid y-lactone 6,6-(i
,2-Ethanediyl)-17(3-hydroxy-l 8-methyl-15a,16a-methylene-|

9-norl I PANHP R LIS BN ARG IS ATe PN igBfsh@ nor-17a-pregna-4-en-
1734y tycbmara/itarid Gasbisneethylene- 19-nor-
17x-pregna-4-en-3-one-21- 20 ca ic.acid y-lacton

17 G T8 B 76 SR SR R LonorA7cpregnacé-en:
17x-preeyRbeeprepxgioaeidtlagisoxylic acid y-lactone 17(3- Hyd
roxy-iGaneidzy-sa- hoasRatmonesfraayrt éa- Dsggrade fsd MR 198852 na-4-

carboxylic acid y-lactone 25
(E/Z)E%ﬁlﬂ/n&fagzﬁ?ﬁ?ﬁ&”i?@qP(S)ﬁ?b%(’?—l&methyl-ﬁa,16a—methylene-l9-nor-17
a- préghddvceme-i-beatwoyylrratiByretbibrida, 16a-methylene-19-nor-17a-pregna-4-
(E/Z)ﬁ;@%{gﬁ@%@g}ng%@ﬁhyggg;ﬁé-?a-methyl-I8-methyl-15a,16a-methylen

e-19- nor-17x-pregna-4-ene-2l-carboxylic acid y-lactone

(E/2) 8By aRRTND )L B HONY R R Ay CEaTREM RN B NGs 4 (A dtsgRa

ne-19-80-8@nhd-21-paagngid ceitey-iaatiboxylic acid y-lactone

(E/ Z)ie)rﬁ%\)//&*&%g,\!@&‘}?ﬂ?l'ﬂ @?M@F%é}ﬁ'T%@%Vc-}{&r@i%@éﬁ‘é@h]a%én%ﬁﬂ&%'e ne-

19-nor- 17a-prégna-4-ene-21 -car o%ﬁc acid y-lactone

(E/Z)C3tpPpdiEcagfinvilagiong (3-hydroxy-7(3-ethyl-18-methyl-15a,16a-methylene

'19"’197[3—Hydroxy—6[5,7B,150(,160(—bismethylene—19—nor—170(—pregna—4—en—3—one—21—
carboxylic acid y-lactone
17B-Hydroxy-18-methyl-15a,16a-methylene-19-nor-17a-pregna-4,6-dien-3-one-21-
carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)-17(3-hydroxy-18-methyl-15a,16a-methylene-19-nor-17a-
pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1703-hydroxy-7a-methyl-18-methyl-15a,16a-methylene-19-
nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-73-methyl-18-methyl-15a,16a-methylene-19-
nor-17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)-1703-hydroxy-7a-ethyl-18-methyl-15a,16a-methylene-19-nor-
17a-pregna-4-ene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17p-hydroxy-7(3-ethyl-18-methyl-15a,16a-methylene-19-nor-

17a-pregna-4-ene-21-carboxylic acid y-lactone
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17a-pregna-4-ene-21 -carboxylic acid y-lactone 37
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-ga-vinyl-18-methyl-15a,16a-methylene-|
9-nor- 17a-pregna-4-ene-2I-carboxylic acid lactone
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7(3-vinyl-18-methyl-15a,16a-methylene-|
9-norEAR) S FYg FRNATHRH- D T-AYB R Coa Y HEtBiehg- 150, 16a-methylene-19-nor-

(E/Z)13&@@@@1@“@@&%&(&@@@@@7muﬁéopmpyl -1
y- lacgg& 335@):}' r%‘x%m l%t}ﬁ hygro S 7\ﬁnt}lr?g met ?IIEGZ ggnﬂ%%x e“r?e nor

(E/Z)13o(HHsedimxyianed-TA(Bokyldrasd-F(@-opelopropyl-18-methyl-15a,16a-met

hyler‘@é Jgﬁf/dlg@lﬁﬁ f%@ﬁ@w&&w@pﬁqg WGP, 160-methylene-
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-6-methylene-1

8- me}ﬁwoiég‘iB?QH@T )ﬂ'é‘arléll‘:@”i@(}%raﬁg HANE-4-ene-2l-carboxylic acid
y-lactens- 3B exliydr:ayiprnaje 2y (B-nydopropBc-diytibyly bdethgé-nethylene-

8- meIBYr']o]ri%&g@?e mEsYens 1300 28 pRRRk ene-21-carboxylic acid
lactone (E/Z) I—? droxyimino)-17 élh droxy-6(3-hydroxymethyl-1

8- me@ﬁ@f‘é@'%ﬁxm 1%%“1@%&%%@%é&;%@b@e%ﬁmmy&aa 19-
lactoner 15 « féyar iyt eyianinmyie, Be(d y2retbasediyl)-17(3-hydroxy-1

Iactoﬁg % lji_j’/@-1 _%n@%%% ryaroS b ARSI P RESRTRYdG. acid
no)- 1m€3’W?dﬁol@rI@&mﬁwmeal BRem?atingTepeio At Fectone

pre‘g'@l‘f) @Qﬂ&%hﬁ@f@@i@f”ﬁéﬁi?ﬂol@%@ﬂ@droxymethyl 18-methyl-150,160-
(E/Z)-3- drox¥|m|no

3-h drox 6 3 7
a-bisfe& ﬁ@ﬁél ot 19258 % E@iyl'ﬁﬁ%%%yﬁg%{@d y-lactone
(E/Z)GBKHWMWWMWMHﬁﬂyﬁwiﬁﬂmvmﬂ&mﬂﬁMWéﬂﬂﬁh

9- ”Ofnﬂetﬂlgl(eﬁé%“ﬁoﬂ@r&’ﬁ@&ngk%ﬂElD%%%?b@%&/a@&WQ@mﬁé
15a,16a-Methylene-17-hydroxy-19-nor-17 % a-4-en-3-one-2| -carboxylic

acid W’%ﬂé&%@xaﬁﬂwr%% ng&&irﬁ%& In' o G5F RIRMAEMCRS 16 drdl-
contrpegptionean fotartbex e akieptobpee-, peri- and postmenopausal

com t

oo R R A onop B dou o tmetens o nor
acid W%“l@rﬁeeﬂ%ﬁ%&?\/@@%é? @elfhvdarianéne of claims 1 to 10 for the 30
prodyetigrsghgdraRAIRInGL Predyeisier uahaantideerBinmangddes-tenseatment

O Pre e el £0L ROSIMENRANSIL S YmBlaiats:

11. 15a,16a-Methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-carboxylic acid y-
lactone derivatives as claimed in one of claims 1 to 10 for oral contraception and for

the treatment of pre-, peri- and postmenopausal complaints.

12. The use of the 15a,16a-methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-
carboxylic acid y-lactone derivatives as claimed in one of claims 1 to 10 for the
production of a medicinal product for oral contraception and for the treatment of pre-,

peri- and postmenopausal complaints.

13. The use as claimed in claim 12, characterized in that the medicinal product has

progestational, antimineralocorticoid and androgenic action.
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13. The use as claimed in claim 12, characterized in that the medicinal
product has progestational, antiminerggocorticoid and androgenic action. 35
38 14. A medicinal product containing at least one 15a,16a-methyl
ene-17-hydroxy-19-nor 17-pregna-4-en-3-one-21-carboxylic acid y-lactone
1HerivAtNBHENSlArAGE IS BIRINGTI SHRAS 218 1o dRe-BreeXs B -Syitarlel9-nor-
pharmagmgii@aﬂxénarm@ﬁ -25ldisiy@c acldy- Bb@ﬁ@%@i@@m@a@@mma elaiped

i claimddapdienaly contalning atlest e SRA0RN He. T medicinal
produc as clalme |n clalm ract rized In tha e estrogen Is

ethinylestradiol. 10 17. The medicinal product as clalmed in claim 15,
1&haradierzeitimtiaddbe estlagen i alamatutaddeiodgincdiBaining an editinad
prodlég{r%egllaimed in claim 17, characterized in that the natural 15 estrogen
is estradiol. 19. The medicinal product as claimed in claim 17, characterized
in that the natural estrogen is estradiolvalerate. 20 20. The medicinal product
1&s cldimaeneiticdlalpraduct haciadtesizvdinrth ttieaiagtenza¢dos ity dreissgogen is
conjugatgmbesiggen. 21. The use of the
15a,16a-methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21- carboxylic
acid y-lactone derivative as claimed in any of claims 1-9 for the production

155 of WiResisingl prosSEeR AR it s 1o charaTREZaY 4B R RS REN is @

claimziufaretgeoduction of an intrauterine system (IUS). 23. Medicinal
containing at least one 15a,16a-methylene-17-hydroxy-1 9-nor-1 7-pregna-
0 4-en-3-one-2l-carboxylic aC| lactone derivative according to one o
1%|a|mEhi MEUAIPLRRUL BRE %'mt%d&C&ﬂrﬂaﬁ%ﬂﬁﬁﬁﬂ%‘ﬁ’aﬂﬁ|é‘i§‘888¥ﬂ(?é
chargsterieadsiestiadiftl. is designed for intrauterine administration. 24. The
medicinal product as claimed in claim 23, characterized in that it is an

1éf‘tra“|1ﬁé'ﬂ1%d%?n§%?rt§d%t as claimed in claim 17, characterized in that the natural

estrogen is estradiolvalerate.

20. The medicinal product as claimed in claim 17, characterized in that the natural

estrogen is a conjugated estrogen.

21. The use of the 15a,16a-methylene-17-hydroxy-19-nor-17-pregna-4-en-3-one-21-
carboxylic acid y-lactone derivative as claimed in any of claims 1-9 for the production

of a medicinal product for intrauterine use.
22. The use as claimed in claim 21 for the production of an intrauterine system (IUS).

23. Medicinal containing at least one 15a,16a-methylene-17-hydroxy-19-nor-17-pregna-
4-en-3-one-21-carboxylic acid y-lactone derivative according to one of claims 1 - 9
and at least one suitable pharmaceutically harmless additive, characterized in that it

is designed for intrauterine administration.

24. The medicinal product as claimed in claim 23, characterized in that it is an intrauterine

system.



