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methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid, naphthalene-
disulphonic acid, acetic acid, triflucroacetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid,
fumaric acid, maleic acid and benzoic acid.
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acid function — alkali metal salts, alkaline earth metal salts or ammonium salts, such as can be obtained by
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30  Aralkyl stands for aralkyl groups that can contain up to 14 carbon atoms, preferably 6-10 carbon atoms, in

the ring, and 1-8, preferably 1-4, carbon atoms in the alkyl chain. Aralkyl residues that may be considered

are for example benzyi, phenytethyl, naphthylmethyl, naphthylethyl, furylmethyl, thienylethyl, pyridylpropyl.

The rings can be substituted one or more times with halogen, OH, O-alkyl, CO:H, COs-alkyl, NHz, NH(C+-

Cio-alkyl), N(Cs-Cre-alkyl)s, NO2, N3, CN, Ci-Car-alkyl, Ci-Cio-perfluoro-alkyl, Ci-Cap-acyl, Ci-Cap-acyloxy
35  groups.
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sul phonanmi dg; ( EXstar?d)s eﬁl(e”ol% réISIdZé 3’)or7for% i %YSugstltuted once W|th a residue Y and Y is
1-[ 4- (RS- net hyl sul phoni m doyl ) p -17&enta uoroet %/?esr

di en- 3- dfe (Ex. sleced1fpm tfrelzgyouwcqnwﬂwrtsx;fé O)R?, S(O),R% S(OXNH)R? NR“)R3
144" - (et hyl sul p@@jm mgataqnyl 4-y1]-17-(pent afl uoroet hyl ) estra- 4, 9-di
en- 3-one (Ex. 9) 1713)-1 7-Hydroxy-1

144" - (met hyR&ul pbigns ifor bi- wwlymtdmsnlqr CG-qrgheyh espbsialip protetably hjdegen, methyl Sthyl or
i en- 3-one 10( Ex. béanQI,

- I_phenyl) 17- (pent af |
6 F (1 1[$,1713)-1
ent af | uor set hypestra-4, 9

R3 stands for C+-Ce-alkyl, preferably methyl or ethyl,

15 R¢ stands for a group S(0).R% and

X represents oxygen,

RS represents phenyl or 4-methylphenyl and

RY, R independently of one another represent hydrogen or Ci-Cg-alkyl or phenyl
and their salts, solvates or solvates of the salts.

20 Compounds of formula | are especially preferred in which R S{O);R3, X O and R® Ci-Ce-alkyl, in
particular those in which R3 denctes methyl.

Compounds of formula | are also especially preferred in which R': S(O)}{NH)R3, X: O and R3: C4-Ce-alkyl, in
particular those in which R? denotes methyt. The preferred residue R' can be both in the R- and in the S-
configuration, and in any mixture ratio.

25  The following compounds are also preferred:
(11B,17B)-17-Hydroxy-11-[4-(methylsulphanyl}phenyl]-17-{pentafluoroethyl)estra-4,9-dien-3-one (Ex. 1)
(11B,178)-11-[4-(Ethylsulphanyl}phenyi]-17-hydroxy-17-(pentafluoroethyliestra-4,9-dien-3-one (Ex. 2)
(11B,17B)-17-Hydroxy-11-{4-[(RS)-methylsulphinyliphenyl}-17-(pentaflucroethyl}estra-4,9-dien-3-one  (Ex.
3)

30
(11B,178)-17-Hydroxy-11-[4-(methylsulphonyl}phenyl]-17-(pentafluoroethyl)estra-4,9-dien-3-one (Ex. 4)



[{4"-[.(1 113,1 713)-1 7-Hydroxy-3-o0xo0-1

- (pent af | uor oet hypestra-4, 9-dien-1 1-yl Thi pibenyl1- 4-y1} (RS) (et hyl)
Xi do- k6- sul phanyl i dene] - 4- met hyl benzene sul phonam de (Ex. 11) (1 1
,1 713)-1 7-Hydroxy-1 1441- (RS- net hyl sul phoni m doyl ) bi phenyl 4-y1]-1
- (pent af | uor oet hypestra-4, 9-di en3-one (Ex. 12) 15(113,1 713)-1

Hydr oXy- 1 {118, YQéxﬁ[éﬁﬂﬁy@plglwy{)yhgnyl]ﬂ? -hydroxy-17-(pentafluoroethyl)estra-4,9-dien-3-one {Ex. 5)

4' - sul phﬁﬁglﬁ% W[@%@dﬁnﬁﬁ%@fpﬁ@gT%yﬂbﬁW? ﬁ)eﬁ’tﬂiﬁlokgﬁyl eslréli lelenhﬁ)ﬁe (Ex GH

713 ent af 'uoroet hyl)

(4

3,1

-yl]-N, N- d Nilfdd Hy 7B ¥7pHyd@w&0m-17 nefveraethilextrad ©dien 1iry|]pk|anyl}ﬂis mEthll) oxido-
)-1

-yl

7- Hydg o, estra49d|en1
1-N, N gﬁﬁ’ﬁé\y@é Je‘r'{’éfhg%%%?ggd 8’%@%@’”15) 20The i ndi vi dual | y
st at ed defi mwmw Hyfdromek‘h—[ét(fé‘smethylstlIh@nlmelsﬂ)emyl}f/‘éf-(pnntaﬂliomamylkastea-élcﬂr—dien—s-one
preferred c%.r%bé)nati ons of residues are also replaced with any
definitions resi dues of sone other conbination independently of
t he respect (g1} titiedrozp i fasthysolshaaf)bipheyldedi o pestafutostiylesas-#, 0disn-Bhne
two or nore,of the aforenentioned preferred ranges are quite
especi al l'y ePerred. It was found that the conpounds according to

the inventi png,arppiHydeey-1Malmatesuphcapbaiengagy-1 ppegstbredaNsta-2 b dien-3-one
ant agoni zin actl on. It was found in several clinical studies that

treat_maﬁ? h! brogesterone receptor antagonists (mfepristone,
asoprisnil, NRagg Jj %)17@,&0&@&0@ pgmﬂmrsétméstra a brieR i -gipRhy by RRO) BN Js)
of the ut er us and a si ficant reductl on of the synptons associ ate

with said fPoditadphgnyl Gﬁé] 4rpediyylpenzenaselalppanide (. thas shown in clini cal
t udi th
st udi es t hay gﬁ@ﬁ m#{gt gfrgsﬁggr&s m%fmurp@bﬁ mtbﬁﬁe 08 61? RGO @ﬂs‘sﬂfa%d.en-

ant agoni st s, use especi al
can al so be3pedE6dd consi derably. -7- Schene 1 123 Conpounds of

?ngﬁlr ﬁ'g 15 ‘jr fﬁ‘ffs gm} 17|_‘Wdﬂ)xyt gﬁyé%%gq{g% elh [iﬁ‘-’( %FlPh%nﬂﬁ?&e Ji‘- E—Jr ij{tgqén‘-’idn%x“%

corrpounds oﬂ' (g &e Bled7-HydmoxyeB-caro-1 7- @pmtaﬂhmwﬁyl)estr@é,ﬁrélmm 11y|] I\EN'Hlmeth)cﬂmhenyh@s

with the gen«?prhglgam%}g?gg (ﬁﬁxl formula | are prepared starting from
4-(11p,17B)-17-Hydroxy-3-oxo-17-(pentafluoroethyl}estra-4,9-dien-11-yl]-N,N-dimethylbenzene
sulphonamide (Ex. 15)

20  The individually stated definiions of residues in the respective combinations or preferred combinations of
residues are also replaced with any definitions of residues of some other combination independently of the
respective stated combinations of the residues.

Combinations of two or more of the aforementioned preferred ranges are quite especially preferred.
It was found that the compounds according to the invention and/or derivatives display good progesterone-

25  antagonizing action. It was found in several clinical studies that treatment with progesterone receptor
antagonists (mifepristone, asoprisnil, Proellex) can lead to significant shrinking of fibroids of the uterus and
a significant reduction of the symptoms associated with said fibroids of the uterus. Moreover, it was shown
in clinical studies that during treatment with the stated progesterone receptor antagonists, the symptoms

caused by endometriosis (especially pains) can also be reduced considerably.



(511R, 81S, 101R, 131S, 141S, 171S)-5,5, 13" -trimethy14,2',7',8',12',13',14
, 15, 16', 17" -decahydro-6' H-spiro[ 1, 3- -7-

di oxane- 2, 3' 15, 10] epoxycycl opent a[ a] phenant hren] -17' -ol (for

producti on see Tetrahedron Lett. 26, 2069- 2072 (1985) by anal ogy

with the nmethod described in WO 98/ 34947 and in WD 2008/ 058767. After

oxi dati on ofcheR@lhydroxyl group in position 17 of the steroid

backbone, introduction of« the 17a- 10 peptafl uoroethyl side chain on

the corresponding 1%-Reto conpounds takes pl ace accor-'q-”, the

met hods descri bed ‘

of the 1113- phehy |@@ pl ace e by .@’ﬁ ed ‘addi tion of

aryl grignard aryl ht hium r t S under coppeir_G Conpounds
of general formula 1 are obt in which R8 can have all neanings
already stated for RL and addi t| ona2|Iy can be a hydroxy,

Cl -d o- al koxy, benzyl oxy, Cl -G a-al kanoyl oxy, benzoyl oxy, silyl oxyl,
15 al koxyal kyl oxy group & C., Br, | or a group CnFmtl SO3 with nrl-4
and A and/or B stand eitheg_ flor garbonyl group or for a

1713- OH 17a- I—%g{roup or for a '@9 17a- C2F5 group. From conpounds of
general forni is ¢t @@o i ble—t oCoFBtuadsh! PRl eaMBbunds of
general fornula I. For %@r : dnctional groups are optionally further
nodi fied. W nay nmentio n partl cul ar the oxidation of sul phides to
sul phoxi des or sul phonesm@pyndaetgheasoknomn by a person skilled in the
art and the formation of the 20 sul phoxi m nes from sul phi des by
adding Chlo T h . uent i tothe
correspondi Lg%%%%’ee%@ N%{dp “%%‘ﬁ?@@%‘"@ﬁ %ﬁﬁl gﬁt Hm F%BB( Qaf ed e.g. by

acid cl eavage. As an alternative, however, it is aI S0 possible to use
met hods knowmattipe of thperrasioctioséficorhpednds nf detrezal &eru!altie@ahovimm&fhemm

Cosi dug T pike; PIRATS  hy SERROMERcHC RN | e elche By BRREY o

ei ther direR 8, R IS4G ASKRES, ttiinthyd il 207 8 12163 dd' A5 Y6 G demabydiod-6d-spiro[1,3-

by pal | adi uRPREY 5 JE T PRUTEereRGePBsEeana oL (e Blugfoni ot PRlsberat ol afragee
functional i 2@rd (1986 3nyPdranyy withethé Vidthbd @scribed th WRHERBY947tand firl W'06200$!058767 After
phenyl nonafl ate. General | both the 11p E)hen%%r esi due, and

170- pent af | 8% Hythe SR it ncensiiee 17 51 EcRered bekhae, '“#@H’iefpi‘cﬂﬁéﬂe 7o

groups, 1€s ps&ﬁaﬂbdrdéthythﬁdécﬂéﬁt&l @e %lerspcﬁﬂuﬁ‘g[ @ﬂkétcp&ﬁq‘ndoﬁ(nd@ﬁék&@%ia&dadc&dmdﬁ% the
meant i ne, g. As ketal protec

. roups,
exanpl 6 rrentnie@@ﬂstdh%@“@ﬂ M@ﬁ&mgé&gﬂdm U SS0NPREY OB Bna pons bsiients

5grou d i

mgt hogynel_?lh{aﬁégy{zre ﬂr{}fﬂ 5(,5[?1@? fgﬁ%iﬁ@pyr any h q@nz%?#éﬂg rfaér"%ogéer catalysis.
ethers. At ézorsnwmcatof @nsrtalafqmulatllraee tphtameé,am whigh I@rcarmpaye alt meaningsh alespdyi statedffdr R’
by net hods I t I

ohe hovs, SO A SRGEY) e DR YEAIBBLNAIGo D
5a- hydr dxy| algrxgalkylonpdrouprealCl, Br, $or & Igropp Esfen B0 sitheh+1M artheehdlosB stanhd ieither for a

he’ ot ar t1 g eomaeanas o & BB PhE HarE o erldbeHa7 e ceroahies r%%tcbﬁﬁ‘% of

skilled in yénerabboimuRril i@&ﬁhéh@)owmedw@@ldlnmmg@m@dofgér@rdbeﬂﬁWb Bﬁmwmﬁl&mnal
or met hods descri bed here. The mxtures of I soners can be se

ed
into the i ndioWRSHRIOPioBals dihersMeAfietis e madpantgs P@@F”'%)@%ﬁtﬁ"j@“& of SU'Ph'deS o

crystalli Za%dlﬁhﬂmde@ R @uﬂ@‘bﬁ&rl}?}nﬁ%o% kifo@h thy faneFlEBﬁ EiRd inT{he aﬂraﬂdjth@tférﬁaéhoﬁ)fof the
the salts takes place in the usual wa add he equi val ent

t
hrount. 89 aMbeUBES M BaIaSs W CHerameT I SeEK] SHREaUg oRdaton fo the
sol ution, teg,RAs3A r}étdré?&te‘afsulb}tfbﬁmﬁl@ rm%r?éjthléﬂ ibRrale @ gOBNSSPieabdie. n)?lscef?‘1|altern.':ltn.fe

formula I, optiona separating the precipitate or processing t
sol ution i nhQWFUEUQAIEISWSSMPh@ lﬂSesmthqdﬁd}nQY@rrWoam&@orbﬁklffeérlﬁrﬁheaal( |syarheg &om

optionally 8&@¥p%ﬁ&ir%dsulpm&dgs.tFQrecoﬁl%JngssiR%féli) ﬂlgre(i:; 21 bﬁf?e!nqu&ﬁdﬁe %%/siﬁ)d’n 1(1}3i0} the

steroid backbone, this can take place either directly by conjugated addition of the diarylgrignard or

25  diaryllithium reagent under copper catalysis or alternatively e.g. by palladium-catalysed coupling reactions



progesterone receptor antagonists, and thus by their antagonizing
action on the progesterone receptor. Another 8bject of the present
invention is the use of the conpounds according to the invention for
the treatnent and/or prophyl axis of di seases based on

hor none- dependent hyperproliferative processes, 30preferably of
gynaecol ogi omlthedéosresnsnsing funstiqualized ¢1A-ghenybderivitiyespiedis pbifnylt triieteu orephasy] nonafiate.

The. pr osent CPRACOBE GPREPTERTRend he A amiBlRREu 0B Pla ion BE riplocd it

i nventi on f &unctidnel gtougsabspedidlly ta dketo grpnp;)prhy)bt&m"& pmfectdi lﬂﬁﬂsresmlmere g as ketal. As

t | t d
P sont kel ol o o ) BB Siea e SRy O 2 e o o
for use §n QroﬂﬁEtI-h}@lfdxw)fgrdubﬁafeﬁfbﬂtexa’hﬁW BioteftBd e atsing oP mefhblymethyls methoxyethyl,
t he uterus, end%rretrl 0S and hor none- dependent br east cancers.

Anot her Ob] EERhYePPYfaRY. bﬁP@B%’rﬂY #Rfention is the use of the compounds
according t @t ééﬁ@able%’té@é‘ftﬁe(bfbtefcﬂﬁ gholis a‘ée%émy[ﬁ bt ) mefHooSknFRHy G p@@bn ismézﬂhlﬁé art.

for the treatnment and/ éams of diseases, in particular the

af or enent i oRWHY dpavagesd fe 3ﬁ(ﬁ@tt@1 £ 38t areup ahthe staeid @ﬁ@é@ﬁ{a oriydmxy grpupiogtiogally
met hod of t r particul ar the
af orenent i O%@gkg%g%g@g%‘feﬂusg%?&gﬁﬁﬁﬁéoggéhferaﬁ 'ﬁ]ﬁlﬁzg%(;%ghunds accordi ng

to the ﬂ&veHnleasmewmduaﬁayof;ﬂerstamam ccm’moundws ti¢seribed beag, these arefnofvin byraoiegken gfiled in
the uterus e aft BP%HB& rbtRR?é nglgﬁuélflh kﬁ:o%tcg EIRIE rﬁet%ﬁ?de@&ibgg he;e? %eﬁiﬁ&gs of
ng of the conpoun cor |nve ron per day per patient in

t unour di se&sess (. . sepmiethgn cﬂw&ndmduhicnorrmnmsdbepmdmﬂhod‘s,dmmample aystpllization,
br east cancerH ency contraception. Another object of the

In o AT
pr esent i nvehton gr(%%i’e'ef MR- di ci nal products containing at | east
one conpounliheaeaiottidn ofghet salts thi@s plaseemthé osnalauag babdding dkteqvanicmonm bean excess of

ot her active, substances, .in. ticul.ar for the treatnen nd/ or .
o Doyt 051 L 5es R B8 i il Sk RL s Qo et Bnising wll fie finerptchemica
tunmour di seafmsal, dpodnalgsaspdify thdgredipibtb Q’\Mdﬂ@sﬁﬁhb musmbmbamaﬁa&cl asses

of active SL[!bSta es can be adm al stered either sinultaneouys

sequent i al | e regicomagtinpof fogpyia ) peepliongly sanveried i ihs sermespandig B 0 fents anor

ki nase i nhi hi; ﬁa@ésSora@d@%tﬂaued@ﬁaésssd|t§15ndm§cﬂifét§s GHid/sais. cyt ostatl Cs For
the treatment of fibroids of the uterus or endonetri osi s,

conpounds aE'E'ﬁ)QQﬂPrﬁlgdef'Bt'oﬂh & fepiduen Ve akoum ohdaled reisied $angen @F’&Wé’@ﬂism yhe end
or sequegt i g&)!métsvﬂf ?oﬁmﬁlﬁ@taﬂg%&?es&fndlﬁgq&f@éoﬂéttﬂe%hﬁm?@uﬂ%ﬁﬁdeé QPRBMeBREs needed in

gest agens. Prog}esterone recept or ant agoni st s/ gest agen reg| mens are
di scl osed i RRCNCRSSBY B8RP Spi cer et al ., Bal ance Pharm Inc. WD

96/ 03130 (SA'];P&IE ﬁhseéccﬁhl% E}Iﬂe fnbéﬁgo)&ﬁ@plé&ngl P%@E@MQ/aQQ&ElZ%ﬁarmacologlcal

(Mol ler et ayer Sc I nens - optlo
repeated - |pharWnobmetlwfepbafmqeésmewonrefleeeepm or antagonist is

ot o e B B 0L SO P s U g
very suR$ abingwihans abdanintaseat ment of fi br 0| ds of the uterus and

25endonet

ant agont st fBrovamAdR oAl bRty P PER P O B Gl ecton =
for 14 days pregeamonmbtbr)enta@qnlﬁ,_taﬁdthus hymeﬁangmlz&ig bagtiorsan thieedpdgesterone receptor.

Lo the | nyeRETBROE 1R HT5eRiGRIon SRS e SUBH GGG Ll B enton B

consi der ed fredtmdnb endidr adphiixis c@fms@ass@)b@embﬁ hermBiCdepdnaeht Wekprdild@tive processes,
nenopaugg.

preferably of gynaecological diseases, in particular of fibroids of the uterus, endometriosis or hormone-
dependent breast cancers.
Another object of the present invention is the use of the compounds according to the invention for the

treatment and/or prophylaxis of diseases, in particular the aforementioned diseases.



30SERMs (sel ective estrogen receptor nodul ators) are conpounds that

are tissue selective and have either an anti-9oestrogenic or

oestrogeni c action, for exanple on the uterus they inhibit the action
of oestrogen, but on bone they have a neutral or oestrogen-like

action. Exanples are clom fene, ral oxi fene, tanoxifen, torimfene,
bazedoxi f enénotieastidcbitifecirserd inengemesmpnices Wa eompounds asetding toi thecinegtion dyjese in a
receptor de

ant agoni ze. PRECk SRR G plopfcs B AR SEHE LGRS Sriileli AR tpentent
oest r ogeni cbraat taneerg onponent ) and | ead to dowmn- - 10 - regulation of

the rece ton - f f. mann

et al o naneRanE B GeeeghRRR e DT B S sorite st Be bR B e e
in WO 985 OOEerﬁtlonV@ 29ReddBAbIoducidfol\Be Ar34tfdrs Sidlor phophylaxesf tdisogses)Sn psricular the
conpounds th tel ant agoni ze the oestrogen receptor, for

exanmpl e ful 98’?&“?'3% %ﬁmt ase inhibitors inhibit the enzyne

aromat ase ambtﬁehemaft of metpkbeermrrwmbri %ad meodbf raeHemgfe/Sr prepmyleﬁé biQﬂﬁGS"es in
These i ncl ude @{T&hg ot hers, anastroz | etrozol e, exenesta

Torozol o 1 B TRUEN BTl R SIS A0 RIS 458 i By Fedaenton per

that transfggy Rr pnes A Reafril & Aoids @ me/h?éﬁsbper@brh&wosﬁ HMF@E@%&M@I@&- or of
in particular to hydroxyl groups there, sor af eni b ( Nexavar),

i mat i ni b0 ( cPdS0Rey of m@Aﬂmow@ié r@é@fd@glt‘hﬂ‘ﬁtﬂ"?%f‘a% per dlayyper Agtigat ip HImopre e%es (e.g.
or bl ock thgegtRita¥r HUrmdﬁ@%&ﬁh&nﬁﬂﬁbquhgé %Fe%t@aﬁcé’ffan@ko?@rﬁerﬁéﬁ%hﬁra&ébn@h

t unour. Q/t ostati cs, .g. CIsp [ ati n, t axol Taxotere are natural or
synt heti ¢ sﬁwteaﬁt&@éofttmresem Hﬂvmtltln easTpliseg medigingl preduste icpntaing as jegst one compound

Cest agens aE&:orthtotﬂ%%v%ﬁiBﬁ ?ndo-;t lebd?Bn rﬁﬁfé%&hgl‘ %W%@Elisféﬂces & Eﬁplgﬂ&ﬁel}gatment

natural progesterone itse synthetic erivati ves,
pr ogest er onendiar greptfylatis of thetatpremaetiopadaiigease®r one r ecept or and at dosages

g?OYﬁet 25 n?ﬁﬂglttﬁ% Er%’dg?%n? B Bh}&dr%e&g? qor élen IéJ &hte fﬁ%\ﬂih%gétﬁg sub’%ﬁnc@ﬁﬁ%@é&e& active

| evonor gest s@btanoeypandiecadmnleterattertmm multdmmsgmseqeéntuamdsERMs SERDs anti- oestrogens
3- ket odesog r.el . nore te and

i enogest . aomeein T S I GRC mol e B o AR T e

combi nat i onBordtfe taattnemef fibtolis bitheeaud dnatdometdostspthé eumpaﬁdéﬂ:cmrdmd'te thefireéntion can
O e Rl i B o D oS Bl e R Y sons
inventi Qo CRrg&EoNS Yekson mdgbrmrsts?gagté@h rb@ﬁ@b'a)fe dibosed I WO BSIPIR gShikke ¥t al.,

Pt r avag) naPoena Pusipaies NOSBIOEN 156 Siena & Subts it FoErglisBiiase oter
buccal , rect@d., BHMring Pﬁamr%lmen@wtlbﬂéﬁytrbpé@ied Prwhih th@ pl‘o@é&eﬁ)n@'feceptor
as an |rrpl ant or stent. 25 Intrauterine neans in particul

appl i cati onaﬁﬁgoﬂﬁdﬁédr@ﬂ's‘ﬁ?p PYgIs2 P roA teipifote megHas, &Wweérbyltwdm'”ﬁ”a“o” of the

(intrauteri @&ta@@i’)’fbr%eﬁenodldi‘t)ﬁ% REH Wiks, A8 R SALIOH ticaRatRent8f forfds 8CtndMerus and
means of, anong ot hers, i ntravagi nal ring/vaginal ring

syst en) 25 FoPRgMelsisi Mmaﬁwaéen ﬁé her piogasieppRgrasaiPr apaonistaior GA qacw. folowgd by
WO 01/ 474905dn§1ﬁ§!‘§ﬁdn% thé/?elgf%géﬁ écélrﬂff) lrié ?eoﬂtgn:}[lfreb%a{%@ Ties;gehv\% é%}) g_nd l'ine

7, line 19 to line or va rings 10097,
especi al ly §ag@n§mls of seneentEb ainidretiop afiee gmpourxdmccqayg fo&e ivertiomp.o. with ERMs,

compounds agggyd {aﬁbg O%S?r?g}egf ool HE Nohdare@ Nl ﬂ]g ntrq%{nle € S)fngon%[%ﬂ{soé.v@ icked CRMC the

pol ymers, in par SO sI| oxane-base oners
01/ 47490, empmmmably page 7, line 19 - page 15, line 15) For these

ngt g: g{)j maggiglﬁsie te' ecs)@clgletﬁ %%pﬁ)?@@(g@gogs? F%gﬁ@;{ogr'}dn %a% are F issue se@\c/tﬁg gndcfwgve either
an anti-oestrogenlc or cestrogenic action, for example on the uterus they inhibit the action of oestrogen,
but on bone they have a neutral or oestrogen-like action. Examples are clomifene, raloxifene, tamoxifen,
torimifene, bazedoxifene, lasofoxifene and ormeloxifene.
Selective estrogen receptor destabilizers (SERD) are pharmaceuticals which completely antagonize the

35  oestrogen receptor (‘pure anti-oestrogens' without oestrogenic active component) and lead to down-



Qui ck-rel ease and/ or, nodi fied-rel ease dosage forns functioning
according to the prior art are suitable for-ogal admnistration,
contai ni ng the conpounds according to the invention in crystalline
and/ or anor phous and/or dissolved form e.g. tablets (uncoated or

coated tablets, for exanple with enteric coatings or

del ayed- di s%gHigtion gf e regeptotifonexample tybrestrany 2K-Aah BrslZKedhiHotmann W et al. ol Nedl Sencer
of the conp r t

of 1he c¢ erng{‘%ofﬁé?ﬁIo%k@%n X Spﬂjﬁ%sgdregc{ﬁge%ﬁﬁw ﬁgfo%ﬁﬁfh% 9@/3?8’55 and WO 03/045972,
fil ms/ | yophiAht- walrtmsns araptsmlpmmds( et cendeigly enthgonide diesl aeatrogeorreceptor for example
soft-gel ati ilﬂ}’g lgﬁ[ul es), coated tablets, granules, pellets, powders,

emul si ons, % s5ions, aerosols or solutions. Parenteral application
can take5pl ameatabe Inmbaa:mhldrmme amyabsmrrptaise)andsmepfor(eah@ aromat&ﬁtnnememﬁqgens to

intraarterial, intr card aspln al unbar) or

el ol on oPeSiBERT SERBIChE: gro PR rear R Vb ARTGh oPa, bestans and
i ntrader mal fadpedle; ut aneous or int raper| toneal ). I nj ect| on and i nfusi on
preparati on in tf@)ﬂ orm of soluti otn suspensi on

| yophi i zat pagginhiyters .areeenaaﬁaéw&tranaﬁfo%ahoaeh%@rrgslduafr@“ sALTIFtIOa?}F% sa%strates and in

dosage for @aﬁ&fart@ﬁfdﬁﬂfl@fo@ﬁst@@ﬁ“‘b@'s@ﬂafeﬁb Lh@ibvarf&ﬁméﬂﬁ@% bey. routes of
adm nistration, the following are suita al ati on dosage

forms (ilfic Aagiggnesisinkibitors. padivasie reduess Plpgkdhesop YrPh uagpelschng pigrefore the Blood supply
sol utions, gngumprays; tablets for lingual, sublingual or buccal

15adm nistration, filnms/wafers or capsules, suppositories, ear or ey
preparat | on§)’t0$i%i'§ﬁ A& cisplaifis takab d axoipip rERAYrE Q@Iﬁ@ti"ﬁilp Mstaf(cﬁi)mtdﬁ@l’f ced Igawthmgcell
m xtures), bLigphilic suspensions, ointnents, creams, transdernal

t herapeutic systems (for exanple patches) rri | k, pastes, foans,

dusting po I 0, i

Gusti 19 Poveierd IBIAH: 34 oPhe Bt MRS CUBDIFBRR Sl g G
can be darr deatges whieh kke peogesterone fiself bind tdcihe woggsterons eeceptoy and, @i dogages tiove the
i nert, non- r eyt i cal I [k - Th .
exci pients %ﬁﬁ% @d@ﬁtﬁtﬁmﬂ;ﬁﬁ%& (% ﬁﬁéravsul,la}‘%ﬁg? %Hérr&p?eg Og%hg)r%gdé@ht(e? %@au&saﬁ%ﬁ'@y mention
m cr ocr yst adiospirencog| yastodere, Ielvmntgefﬂrel opmEoterdieo ladetates adesartel @ad @-kelodegogestrel,

pol yet hyl en |Slfl nd di,spersants or wetting agents
(for exaanﬁ”%hﬁ@“%ﬁﬁ%%@@%ﬂ?&ﬁ% IeB‘J(?Fi)oxysorbltan ol eate), binders
(£ or X B I U b 98By B R e ARl LBl MR S
ascor bi g0acinde orsl ebriradebtivgs trsttatecknovrnEpedse, fonexagpla iy @sniiv, BEMmovArS Triduiidf, Marvelon, YAZ
exanpl e iron _25oxi des) and taste and/or odour correctants. Another

obj ect of t A& present invention conprises nedicinal products that

contain at [TRAGMpONEs SOSTAYD the IREHORIEAGCE Pstérhelly é}M@nrb(ta@ﬁFoMﬁyanone they can
toget her with one or npre i nert, non- t oxi C, phar maceuti ca sui tab

exci pi ent s, PaARPIERs & $ableowayr B8 fynhBe el iNtipHiaTg. dﬁi@ﬁﬁgﬁﬁlr%%’@@){ pulmonary, nasa'

Nevert hel essyblidgtal 'Tﬁgﬁapﬂkté?rr@ ta), YerR), tﬁﬁ@%ﬁr@ﬁ&dﬁjuﬁ&ivsﬂi%Vét@?o@tefol‘ é&@nﬁrﬁ’tﬁantorstent
stated amounts, nanel ependi route of

n )
admi ni s€P at INGAHterny BpaAs Mﬂ‘fwl@@@rgﬁ@@n deqan@ofaaaﬂu%@t@ﬁﬂm gialem) ortlyl dntigpterine
prepar at i ongand RMbindfa Elfcéfﬁn @&n b%%ﬁécfé?lby%b%ﬁb pr%bngatﬁq eRN| mtravagma!

pl ace. Thus, i1n sone cas e sufficient ess than't

af orenent i on@ﬂlamﬂa‘hﬂwm@ﬁount Wnereas |n ot her cases the stated

upper limt i OF :
I e NGRS oS0 105 R 89T 08118l e e
i ndi vi dual ﬂaslégnctlhleéwghﬁﬂm linetbé, lida§, orfopvaglﬁalnng‘fﬁﬂo P&010847t esgesally page Fikline 22

];)glr Lgm ?obp;aﬁp‘x,@i @R?%‘%gﬁ oﬁ@nﬁl’ggo%&%@%@“ a gﬁalnveaﬁéé\ﬁ@s npi-5licgne gndior silicone

sol vent s dpd;lmemom pagticilarsalsantbxaerestdaabiners (dfi \WOI0&/S740@ respecigilyi rhjed 7,oié d9 -
sol utions al Wa5€ ﬁr to volunme. 5The follow ng exanples serve to
explainthe?gﬁ' ol wthout limting it in any way. Exanple 1:

For these routes of administration, the compounds according to the invention can be administered in

suitable dosage forms.



10a) (5' R & S 101R, 131S, 141S,17' S)-5,5,13" -trinmethyl -17' - (pent af | uor oe
thyl)-1,2 ,8',12,131, 141, 151, 161, 17" - -11-

decahydro- 6 H-Spl ro[ 1, 3-di oxane- 2, 3' 45, 10] epoxycycl opent a[ a] phenant hr
ene]-171-ol 50 g of

(5R 8" S,101R, 13' S, 14'S)-5,5,13 -trimethyl-1,2',6',7',8",12',13" ,14',1
51, 16' - dec akVidk-gledsp' anf/enmodibgdirelgase dosage forms functioning according to the prior art are suitable for

R T I T

to 116 g of antmdesded ipene.aftbhies onaded toh aratedi tablé) Gor rexanates withugngeric coatings or
| 70C, m_ of 1.5-nol ' f .

et by i i SHRESRP A Br Brar s oag Bl RO b Biete, ol e smeoustassareng to the

this at f§heinsentien), tt&tmtsecﬁraitnumeferslthat \gaisklyt dieintegitel ifi the drdl oawtyomm:sihqmmzwas E¥psules

Th ' h d
chi o | de. soREAPRLE SRR 0 SATE Pobaoh LA st GELHES. ok PO s,

phase was W@@b@@mw adrosslabmmoag aqueous sodi um chl ori de sol ution,
dri ed over SOdI um sul Eﬂpate 20and concentrated under vacuum The raw

product was PHFRYE) apRation carpigkeniacs wbieoaidiahan ABOrPHan SRt (RE. IHER¥eNg Ry iffaarterial,

The preci pi ﬁnﬁétﬁﬁlap'irﬁ%ﬁbl o\f"ﬁiﬁa[umﬂag%lf fith [ﬁ%fltfsmﬁﬂpebg&rbt@ﬁi g 6g[" m‘tfé%ﬁddélfﬂr subc@lafkous,
61.6 g 1H NWR (40 1H) ; 1H)

3.35-3. %0 mn rg:]eBma[ pelyggar@ws of in pentqne@ﬁ@je@mm)an mfugggpr@pgﬁyensqp tgq;g)m( of qplutions,

25 suspensions, emulsmns lyo hlllzates or sterile powders, among others, are suifable as dosage forms for
b) (5R, 8S, 11R 139, 145, 179) - PIZZErT et hy' 12 L14- ( et hyl sul phanyi ) ph

enyl] 17- (péﬁeréﬁraladmlmétamm)

1,2,6,7,8,1 4 e i . .

ene. 3, 2 41 % At Ker ot i iBloNly A33La0k S AR R Rdin
.01.23¢g rrameslnmerssh@uﬁzalg)_s nggelrdeops, L pinsledd Bmiays; tatiletsTieinguat] s@@ingubl or buccal
d' br orm% hagﬁnimﬁlsc\tioﬂgfﬁirﬁs%afé@mrlcgpsules, suppositories, ear or eye preparations, vaginal capsules, agueous

suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams, transdermal

therapeutic systems (for example patches), milk, pastes, foams, dusting powders, implants or stents.
The compounds according to the invention can be converted to the aforementioned dosage forms. This
can be carried out in @ manner that is known per se, by mixing with inert, non-toxic, pharmaceutically
20  suitable excipients. These excipients include, among others, carrier substances (for example
microcrystalline cellulose, lactose, mannitol), solvents {e.g. liquid polyethylene glycols), emulsifiers and
dispersants or wetting agents (for example sodium dodecylsulphate, polyoxysorbitan oleate}, binders (for
example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g.
antioxidants, for example ascorbic acid), colouring matter (e.g. inorganic pigments, for example iron
25  oxides) and taste and/or odour correctants.
Another object of the present invention comprises medicinal products that contain at least one compound
according to the invention, usually together with one or more inert, non-toxic, pharmaceutically suitable
excipients, and use thereof for the aforementioned purposes.
Nevertheless, it may optionally be necessary to deviate from the stated amounts, namely depending on
30 body weight, route of administration, individual response to the active substance, type of preparation and
point of time or interval when application takes place. Thus, in some cases it may be sufficient to use less
than the aforementioned minimum amount, whereas in other cases the stated upper limit must be exceeded.
In the case of the administration of larger amounts it may be advisable to distribute these in several individual

doses throughout the day.



stirring. A solution of 10.31 g of 1-brono-4-(nethylthiopheny)benzene
in 60 M THE was added to the suspension in-slch a way that the
reaction tenperature did not go above 55C. Then it was stirred for a

5 further hour. The resultant solution was then cooled to 0OC. 151 ng
Cud was added and it was stirred for a further 15 mnutes at OC. Then
a sol ution dfie Bregnteges inte fellawing tasie anddeasiples breckinless sistedmbieavideapercentads® byweight;
THE was add e, - - (199 P
the space oS5 HAREPER AR, ISt aln e ARG el il taldaue
at this tenpautiatshvaySrefer tavdlumet her 10 hours. Then saturated aqueous
NH4ACl sol ution was added to the reaction m xture, wth external
cooling. Stirring was continued for 30 10 mnutes and it was then
extractesl s@wdolawing exampiestetvl toatdpiaih thabedhidnevitholinimiting rpiamewkyor gani ¢

phases were vvasptﬂ;anﬂ wi th saturated sodium chloride solution and dried
over sodi untl te. The raw product was purified by silica gel

chr onmat ogr aphg,14spi - rqmﬂ; Y4-@leinglbAihbiygshenyn 7-fpemaludrosthyhiéstrs-@ 9@len-3-one

di chl oronet hane and dii sopropyl ether. This gave 5.72 g of the title
compound.  ~° 1Hmly49t(3oo MHz, CDCI3): 6= 7.50 d (2H); 7.30 d
(2H); 4.41 s (EH)N 28 dbr (1H); 3.40-3.60 m(4H); 152.51 s (3H);
1.05s (3H); O s 3H); 0.53s (3H). c¢)

(113,17(3)-17; xy 1144- ( met hyl sul phanyl ) pheny1] - 17- ( pent af | uor oet
hypestr a- 4, 9- dlen 3-one 20 500 ng of the conpound described in |b)
was di ssol ved in 15 m nethanol. 360 pl of sem - concentrat ed

sul phurig agid o S -
230 Thifh tFle r SOl p o S St PR bRyt Ea g Bl R e e
sodi um hydr degelrydodiHopingdt, &dieahai, 3-¢.0] epdxyoya@emx[tapmnarmdempﬂewlal times
with ethyl acetate. The conbi ned organic phases were washed with
sat ur at ed aqueous sodi ghl ori de 25sqly ns dried over sodium

sul phate and concentrunder va ”ﬁ‘ aw product was purified
by silica gel chygfarogfaphy— Thieg ¢ 297 ng of the title conpound.
1H-NNR(300 VHz | 5 ; } ; 7.13 d (2H); 5.80 sbr (1H);

4. 45 dbr H,; 2. ;0. - 14 - Exanple 2 (11p,1

7f 3) élgf‘eg E@é‘golg] Z(B‘k@%a}ﬁ‘gé'ﬁé”ﬂﬁé})é?shajﬂmmpf O%Yr &1 (PS4 EHE HOLRRIHAERT 3
(5R 8S, 11R, 1i8@nd2%,5MEpexidtidpetlipyénanthraiiatiphe forepryrblatisl s& Ta@hddronnietth26,
y1l-17-( pent | ) - . .

T ore YRS ey Ml aieo o118 gLoomiaysed s RTRYEI BB A LR e 2

rene- 3, 2' - [ 17083 .d8omkoh e 1t 5molkr $ofbtihn-of eheidyllithium-lithium bromide complex in diethyl ether was added

to this at the same temperature. It was then stirred for one hour at 0°C. The reaction mixture was then

added to saturated aqueous ammonium chioride solution and was extracted with ethyl acetate. The
organic phase was washed with saturated aqueous sodium chloride solution, dried over sodium sulphate
20  and concentrated under vacuum. The raw product was dissolved in 200 ml acetone and 450 ml water was
added. The precipitated product was filtered off and dried in vacuum.
Yield 616 ¢
1H-NMR (400 MHz, CDCI3): 5= 6.04 brd (1H}; 3.60 d (1H); 3.35-3.50 m (3H); 2.51 dbr (1H); 1.06 s (3H);
0.93 s (3H); 0.85 s (3H).
25
b) (5R,85,11R,135,145,175)-5' 8, 13-trimethyl-11-[4-(methylsulphanyl)phenyl}-17-(pentafluoroethyl)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopenta[a)phenanthrene-3,2'{1,3]dioxane]-5,17(4H)-
diol



As in exanple Ib), 2.7 g of the title conpound was prepared from3 g
of the compound described in |la), 888 ng magt@si um shavi ngs, 91 ny
Cud! and 7.94 g of 1-brono-4-(ethylthiopheny)benzene in THF. 101H NVR
(300 MHz, CDCI3): 5= 7.50d (2H); 7.38 d (2H); 4.43 s (1H); 4.39 dbr
(1H); 3.40-3.60 m(3H); 2.95 g (2H); 1.30t (3H); 1.07 s (3H); 0.87s
(3H); 0.53s (3H). b) i 3 o L
(1113,170)-1114- (et -ﬁl/mnﬁany : e 1‘17;%ydr oxy-17-(pent af | uoroeth
yl)estra-4, 9-di enc 3 A5|ne 1c), 125 ng of the title
conpound was ptre from 200 _ng ‘ he conpound prepared in 2a) by
reaction wt em - concent rat?aJ ghuric acid in methanol. 201H NMR
(300 MHz, 13): or 7.21 d (2H); 7.08 d (2H); 5.78 sbr (1H); 4.43
dbr (1H); 24984 eha§rdbim sﬂav%gs Weré 3tdhendBd AG @ THRHhd sEXEMRRePane was added, while
(113, 17f3) - 1_7-_?—Iydr oxy-11-{4-[ (RS) - et hyl sul phi nyl ] pheny1}-17-(pent af |
uor oet hyl ) e&ftng- 4 sgutigh eh1B31gnd 1-bronp-‘ls(methyltmamew)bemen%@DgohwJﬁBg@ﬁ added to the
peroxi de so | : i4f4l ta i
e e st 1 EaR o MR el B et erBiral o RloRBAR o0, iyt 2 s
suspensi dn, fugaphed The resaiant seifitiod B3s thap cofled th8°Ce thtpeaiud! wasegded@ad it was stirred for
exanpl e 1c) , «j . ri } i 4SStk T ;
further 2 hatirberdp tuflpsdl e mepsCoRBER 1§ 5Pk Soeipee WEENELH G P4 S0
i ce wat er. [HF wessadgded. Thepdhef reactian rhivinre wes alRwerbio reacka I Ctirntbe sgabeof approx. 3 hours,
preci pitated.pr.oduct dilter ft. The raw produyct obtained S
U £ ed by VU081 vt Pl et G A BRh ey R0 RS Feyeous
((:orrpound antHL2 Solutign @és sdded athg eadtidn cheie, witteektdrial eoonypbiering. wad dbrihded for 30
400

CDCl3): b= 7.58 d H:. 738 d (2H); 5.8Q, sbr (1H . 4.50
dbr ( mo Zmlp_uLteé artdgnyeas tge_nBeétraé eEl §@bera[|rtmeja_s %Ig gtk%l 3 at% ﬁvg(rfomb%e%grgqnﬁé)ﬁases were
dililg t i‘;eo mi‘t;v&ehecij diih ﬁxﬁdml s?idiém chloride sohlltio?] and (ilried rc]mre:r soldiumls7ulphate. The reiw product was

, -17- roxy-11-J4-(net u on en -17- (pept af | uor oet
E]y| ) est P;_ APl léyrpiﬁéa g%é;Lromgtograp 3¥ I‘o oweg by c%stgllgatlon ¥ro a letSl’g oP élchioromethane and
diisopropyl ether. This gave 5.72 g of the title compound.
TH-NMR (300 MHz, CDCI3): 8= 7.50 d {2H); 7.30 d (2H); 4.41 s (1H); 4.28 dbr (1H); 3.40-3.60 m (4H);

15 2515 (3H); 1.05 s (3H); 0.87 s {3H); 0.53 s (3H).

c)
(11B,17p)-17-hydroxy-11-[4-(methylsulphanyl)phenyl}-17-(pentafluoroethyl)estra-4,9-dien-3-one

20
500 mg of the compound described in 1b) was dissolved in 15 ml methanol. 360 il of semi-concentrated

sulphuric acid was added and stirring was continued for 3 hours at 23°C. Then the reaction mixture was

poured into saturated aqueous sodium hydrogen carbonate solution. It was extracted several times with

ethyl acetate. The combined organic phases were washed with saturated aquecus sodium chloride
25  solution, dried over sodium sulphate and concentrated under vacuum. The raw product was purified by

silica gel chromatography. This gave 297 mg of the title compound.

TH-NMR (300 MHz, CDCl3): 8= 7.20 d (2H); 7.13 d (2H); 5.80 sbr (1H); 4.45 dbr {1H); 2.51 s (3H); 0.68 s

(3H).



''* 95"001 -C 00 OH OH 1 55 g of the conpound described in exanple

| b) was dissolved in a mxture of 140 mM THEl4nd 140 ml nethanol. A
solution of 20 g Oxone(r) in 94 mM water was slowy added dropw se at
OC. Then it was stirred for a further 3.5 hours at 0OC. Then a m xture
of wat er and di chl oronet hane was added to the reaction m xture. The
phases wer eEsampdgZat ed and t he aqueous phase was extracted several

i U sat ur af Db gy ST R PR E TS s LR AR En IR Y B R o

sul phate and concentrated under vacuum The raw product was purified
by silica gel .chronat ogFr,anhy This gave 3.8 g of the title conpound.
1H NWVR (300 N AO ZX5=7.86 d (2H); 7.40 d (2H); 5.81 sbr (1H);
4.50 dbr (1H); 3 5 §H) 0.51 s (3H. 25 - 16 - As in exanple
4), after purif by silica gel chromatography, 183 ng of the
title conpound”wé i
describeg in exanple 2a) with 1.56 g Oxone(r) in a mxture of 10 m
THE and 10 m nethanol. 51H NVR (400 MHz, CDC13): 5= 7.82 d (2H);

7.40 d (2H) 8 5.80 sbr (1H); 4.52 dbr (1H) 3.13 g (2H); 1.28 t (3H);
0.51 s (3H).. Exa

10(1113, 17181 8§ﬁ§11%%4@%14;{%%@%%%&5 PASRpeyKy-(rertafuseathdr | uor
oet hypest r aq459:3d 013110686 176&odecahydrosp|ro[c clopenta[a]phenanthrene-s 2- g 3]d|oxane] -5,17(4H)-
(5R, 8S, 11R, 13S, 14S, 17$) 1144- (benzyl sul phanyl ) pheny1] trimet
hyl- 17- (penti8f | uor oet hyl ) -

1,2,6,7,8,11,12,13, 14, 15, 16, 17- godecahydrosplro[cyclopenta[a]phenanth
rene-3, 2' 41, 3] di oxane °’5;7v2(4ﬁ)’

As in example 1b), 2.7 g of the title compound was prepared from 3 g of the compound described in 1a),
888 mg magnesium shavings, 91 mg CuCl and 7.94 g of 1-bromo-4-{ethylthiopheny)benzene in THF.

10 TH-NMR (300 MHz, CDCI3): 6= 7.50 d {2H); 7.38 d {2H); 4.43 s (1H); 4.39 dbr (1H); 3.40-3.60 m (3H);
2.95 g (2H); 1.30 t (3H); 1.07 s (3H); 0.87 s (3H); 0.53 s (3H).

b)
{11p,176)-11-H4-(ethylsulphanylphenyl]-17-hydroxy-17-(pentaflucroethyl)estra-4,9-dien-3-one
15

As in example 1c}, 125 mg of the fitle compound was prepared from 200 mg of the compound prepared in
2a) by reaction with semi-concentrated sulphuric acid in methanol.

20 TH-NMR (300 MHz, CDCl3): 8=7.21 d (2H); 7.08 d (2H); 5.78 sbr (1H); 4.43 dbr (1H); 2.93 q (2H); 1.29 t
(3H); 0.60 s (3H).

Example 3
(11B,178)-17-Hydroxy-11-{4-[(RS)-methylsulphinyl]phenyl}- 17-(pentaflucroethyl)estra-4,9-dien-3-one



15 As in exanple 1 b), 6.65 g of the title conpound was prepared from
8.5 g of the conpound described in la), 2.641%-nmagnesi um shavings,

171 ng Cud! and 30.36 g of 1-benzyl sul phanyl-4-bronobenzene in THE.
1H NWVR (300 MHz, CDCI3): 5= 7.13-7.30 m(7H); 7.10 d (2H); 4.44 s
(1H); 4.27 dbr (1H); 4. 05 S (2H) 203.40-3.60 m (4H); 1.05s (3H);
0.87s (3H); .B:-54 s (3 [
(11[3,178)-1144
hyl ) estra- 4, 9-di
the title corrp
in exanple 6&) reaction with -concentrated sul phuric acid in

met hanol . Sigd Mmo%w@oﬂh‘ﬁero%lﬁbn w?sradZed]t@U g mf]tg tnﬁi]oQoZ\F&lc aclt & @3 e, I{@dél)stlrred
5.78 sbr (1H); 4.40 dbr” (1H) SH) (3H). ngp

10N- R4- [ ( 118r 30 @)nutes 2ng dep - mixtyr ovag 2 tteéémtaéﬂspa@mem%ési& of, 593 B ehthe
-11-yl ] pheny, ARAR

sul phonani d érﬂrfo@'@p('éﬁﬁ{e@{% e%(?ngflg %P s ik Vit 960 R hvaéhsihtd Y4 HW?H&JS at
8, 11R, 138, 14& C1Ti8) the rebgtioDmixiuctrvesg poued, g it@wateri Ihwasistiried o7 a {(ugkean € Afursand dhen the
hyl) 1

51,2, 4,5, 6, P'eEPipiEd padupha fitered offs Thejay prpdust pbleingd wsuied B €ira pY SR UgPhY:

phenant hr en@&hi8gRe 2B r@]aﬂihamamahpomdand 123 mg of the compound described in example 4,

615 g ot 1 neMTAD e o PR o TeR Ay (BL G O 2d PR a%s

m acet oni t (3H) €0.56s BU) (gixtafe dbihk dinsireon@rs). T- Tnhydrate(r) was added and
stirri n%was conti nued for 20 hours at 23C. Then the reaction m xture
was

g Hklkf hydr oxy- 17- ( pent af | uor oet
e OA—=frF F tm in example 1c), 1.02 g of

Example 4
(118,17p)-17-Hydroxy-11-[4-(methylsulphonyl)phenyi]-17-(pentaflucroethyl)estra-4,9-dien-3-one

15  5g of the compound described in example 1b) was dissolved in a mixture of 140 ml THF and 140 ml
methanol. A solution of 20 g Oxone® in 94 mi water was slowly added dropwise at 0°C. Then it was stirred
for a further 3.5 hours at 0°C. Then a mixture of water and dichloromethane was added to the reaction
mixture. The phases were separated and the agueous phase was extracted several times with
dichloromethane. The combined organic phases were washed with saturated aqueous sedium chloride

20  solution, dried over sodium sulphate and concentrated under vacuum. The raw product was puiified by
silica gel chromatography. This gave 3.8 g of the title compound.

TH-NMR (300 MHz, CDCl3): 8= 7.86 d (2H); 7.40 d (2H); 5.81 sbr (1H}; 4.50 dbr (1H); 3.07 s (3H); 0.51 s
(3H).

25

Example 5
(11B,178)-11-[4-(ethylsuiphonyl)phenyl]- 17-hydroxy-17-(pentafluoroethyl)estra-4,9-dien-3-one



20 diluted with 70 ml dichl oronet hane, After filtering off

preci pitated sodiumchloride, it was concentt@ted in vacuum The raw
product was purified by silica gel chromatography. This gave 3.16 ¢
of the title conmpound. -18- 1H NWR (300 MHz, CDCI3): 5= 7.74 d (2H);
7.49 d (2H); 7.38 d (2H); 7.18 d (2H); 4.40s (1H); 4.33 dbr (1H);
3.40-3.70 m (4H) 2.800,,(%#4) 2237_s (3H) . 4. 05 s (3H); 0.89 s (3H);
0.45 s (3H) (m» N fasteres J<KF

5b) N- R4- R5R, 8S, 1/ droxy 5,5 ,13-trinethyl-17-
(pent af | uor oett
1,2,4,5,6, 7,811 1'2 13, 14, 15, 161 7-tetradecahydr ospi ro[ cycl opentala] p
henant hr ene- 3, 21[ 1, 3] di oxane] -11- yl | phenyl | (RS) (et hyl)

oxi do- Asul pﬁaﬁyexamelﬁé]) aiernmtilltv;:ﬂiqnémséﬂcasgeé Ghrpmaegsapny ¢ 83 O oBthe dile edmpoknd was
conpound ob i

m et hanol Bﬁéﬁ@%'ré%g%%f %#Ir%&gzgllr" Ogﬁda e@cngeng é}a@@g%)% {?Oiﬁh%é%oa]@%m
per oxi de sobU&OlmiﬁiHE/\mdéOadjrdehhnolThen it was stirred for 2.5 hours at

oxtract o ccubB UL EES R R a5 ol B s el cgmm 128

phases wer e (3x9béd (3M).t h sat urated aqueous sodi um chl oride sol ution,
dried over sodium sul phate and concentrated under vacuum The raw
product was purified by silica gel chromatography. This gave 2.569 of
the title corrpound 151H NWR (300 MHz, CDCI3): 5= 7.78-8.00 m (4H);
7.51 d (2H); 1d(2H) 4.50s (1H); 4.44 dbr (1H); 3.45-3.67 m
(7H); 2465E(‘ 61.00s (3H); 0.91 s (3H); 0.51 s (3H) (m xture of

di aster Qe 17[39‘-)11 -[4 ébenzylsulphanyl phenyl]-17-hydroxy-17-(pentafluoroethyljestra-4,9-dien-3-one
N-R4-[(11p, 17 L17- hydr oxy- 3- oxo- 17- (pent af | uor oet hyl')estra-4, 9-di en-1
1-yl ] phenyl ){TRS) (et hyl ) oxi doX6- sul phanyl i dene] - 4- net hyl benzene

sul phonam de 1HNWR (300 MHz, CDCI3): 5= 7.95 d (2H); 7.86 d
(2H); 7.45 d (2K . 28 @?F(ZH) 5.81 sbr (1H); 4.51 dbr (1H); 3.41 s
(3H); 2.40s (3H); ‘(3H) (m xture of diastereoners). Exanple 8
5(1113,1 713)-i

et hyl sul phoni m doyfi phenyl]-17-( pent af | uor oet hyf |

estra-4, ai en- 3-one
(5R,85,11R,1385,148S,17S}-11-[4-(benzylsulphanyl)phenyl]-5",5',13-trimethyl-17-(pentafluoroethyl)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopentala]phenanthrene-3,2-[1,3]dioxane]-5,17(4H)-
diol

15
As in example 1b), 6.65 g of the title compound was prepared from 8.5 g of the compound described in
1a), 2.64 g magnesium shavings, 171 mg CuCl and 30.36 g of 1-benzylsulphanyl-4-bromobenzene in
THF.
TH-NMR (300 MHz, CDCla): 8= 7.13-7.30 m (7H); 7.10 d (2H); 4.44 s (1H); 4.27 dbr (1H}; 4.05 s (2H);
20 3.40-3.60 m (4H); 1.05 s (3H); 0.87 s (3H); 0.51 s (3H).



500 ng of the conpound prepared in exanple 7c) was dissolved in 10 ni
chloroform 1.15 m of concentrated sul phurit7acid was added at 0C
and it was stirred for 7 hours at 0OC. Then the reaction m xture was
poured into saturated aqueous sodi um hydrogen carbonate solution. It
was then made basic 10 by adding 5% NaCOH. It was extracted several
times with dli1B;fh'tIBbfrb[ﬁﬂlehahdpham)ehwﬂ}ﬂiihwd(yd?ﬂ:aﬂbftuorpﬂmwaﬂﬁfdén%wed
W th sat uraqueous sodi um chl ori de sol ution, dried over sodium

sul phate anonge trated under uum The raw product was purified
by silica ge
d

0.‘¢ Thi's
1H NMR (300 M-lz
4.50 dbr (1H); 3c>

gave 306 ng of the title conpound.

, 7.8 (2H); 5.81 sbr (1H);
6s (3H) + 0.40s (3H)
(m xture of diaste ) ‘ Fxanpl e 9
(113,1713)-17- Hgdfoﬂ? 11441 (rret hyb anyCbi phenyl - 4-y1]-17- (penta
fluoroethyl)estra-4,9-dien-3-0
a) (5R, 8S, 11R8 T@@“lpiﬁsﬂcﬁé?g fﬁ@%"%%@ﬁ%!‘%‘i&%?)%ﬂﬁ@’ﬁ@ﬁqm 562 gof thegompquk{esgriped in
17- (pent af | Hﬁﬁg@%g%&)e'actlon with seml concentrated sulphunc acid in methanol
1,2,6,7,8, 1% 16, oecaﬁ rosp |rch opent a égphenanthr
ene-3,2' 31 WHMB%%QQMHZBCQ% ii%)715cﬁ4<9lm 78); 7066 (2H éTﬂ‘ﬁbfd1 T (i) 4.08 s (2H);
shavi ngs wepggsdgpended in 5 m THF and 50 pl dibronoet hane was
added, while stirring. A solution of 26.7 g of
1- br ono- 4- (phenyl met hoxy) benzene in 115 mM TI-IF was slowy added to
t he suspension at 65C. The resultant solution was cooled to 0C. 301
ng Cud was added to it. It was stirred for 10 mnutes at OC and then
a solution Efampie Ty of the subst ance described in exarrpl ela) in 70 m

THF 5 i

25C whi 18 S0t Ry LSRR eS8 YRRl Sioo e
stirred at tuiphanyticengldrathybenzénarsulphohamidher 10 hours. Then sat urat ed
aqueous NHACI, solution was added to the reaction m xture, with
external coali,ng. It was stirred for a further 30 m nutes and then
extracted s ral times wth ethyl acetate. The conbi ned organic
phases wereec hed with saturated sodiumchloride solution and dried
over sodi umsgul phate. T,he raw product was purified by silica gel
10chr omat ogra fol IougééFd by crystallization froma m xture of

di chl or onet han i'sopropyl ether. This gave 9.7g of the title
conmpound. 1H MHz, CDClI3): 6= 7.30-7.50 m(5H); 7.12 d (2H);
6.88 d (2H); o (2H); 4.43s (1H); 4.28 dbr (1H); 3.50-3.60 m (3H);
3.42 d (1H)' 1. 06s (3H); 0.87 s (3H); 0.56s (3H).

N-[{4-[(5R,88,1 1R,135,148,178)-5,17-Dihydroxy-5',5',13-trimethyl-17-{pentafluoroethyl)-
15 1,2456,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopenta[ajphenanthrene-3,2'-[1,3]dioxane]-11-
yllphenyl{RS){methyf)-Ad-sulphanylidene]-4-methylbenzene sulphonamide

3 g of the substance described in example 1b) was suspended in 80 ml acetonitrile. 1.64 g of Chloramine-
T-Trihydrate® was added and stirring was continued for 20 hours at 23°C. Then the reaction mixture was
20  diluted with 70 ml dichloromethane. After filtering off precipitated sodium chloride, it was concentrated in
vacuum. The raw product was purified by silica gel chromatography. This gave 3.16 g of the fitle

compound.



15b) (5R, 8S, 11R, 13S, 14S, 17S) - 1114- (benzyl oxy) phenyl] -5', 5", 13-tri net hy
1-17- (pent af | uor oet hyl ) - - 18-

1,2,6,7,8,11,12,13, 14,15, 16, 17- dodecahydr ospi ro[ cycl opent a] a] phenant h
rene-3, 2' 41, 31di oxane]-5,17(4H)- diol 5.53 g amoni um fornmate and

972 ng pall adiumon activated charcoal (10% were added to a solution
of 20 9.72 H{iMRtJfD@hﬁtn@DﬁmdﬁWeM(%)eQO29}1)738d (ZH,07. 181d (Predt hdhs:)MH); #.83 dbr
was stirred,.f t t .
filtrate vvagHgo‘fin@eér?t%% y QUBE]S,@P?\?;%EUSB&H T1hl S g’ﬁge@@ %TSH) o‘f“ \;\?Hmr%mture of
product, whiliedtersm®rsised i n the next stage w thout puri f| cation.

1H NWVR (300 MHz, CDCI3): 6= 7.05d (2H); 6.70 d (2H); 4.43 sbr (1H);
4.27 dbr (1H); 3.50-3.58 m (3H); 3.41 sbr (1H); 1.94s (3H); 0.86s

(3H); 0.54sb(3H) . 25 o)-f4-fIRBsR18FSIMS,17S)-5,17-dihydroxy-5' 5'13tnmethyl -17-( pentaﬂuoroethyl)

;?1 lfszljs 5?45%5]8111%5}’ %31(3)%1 Igfrafgca%%n{sé{o[legﬁf é'gﬂajlwgﬁt L LPLgS .

rospi r o[ cyclippami Badatng {Bere) 4-hetlyisdngena BliphbAamide

yl ] phenyl- 19? & 3@&@2@4 4- no‘ﬁjanﬁyuor(%but gﬂr{le 1- sul%honate -21 -
14.64 m of a 6 nol ar solution pf n-butyllithiumin hexane was
added at 0OC t solution of 9.1 of the compound described in 9b)
in 100 mM abselute THF. It was s red for 30 mnutes at 0C and then
5.62 ml perfl uprobut ane- 1- sul phony® fluoride was added slowy. Then
it was stirred afdug(her 1So ours at PDE. 5 Then the reaction
m xture was pou a mxturé i
hydr ogen car bon tion—and 90 m @" sodi um hydr oxi de
solution. It rred for 45 @@ and then extracted several
times with éFhyt &cetate. The eff” organi ¢ phases were washed
W th saturated sodium chloride ut| on and dried over sodium

sul phat e. T@%ﬁ&‘%e%ﬂ?d&ﬁ&o%@!n%ﬂméé@%s%& !an'BWaé%nﬁllédnﬁ@ﬁﬂﬁ*hethanol 1.22 g of
chrorrat ograph Thi s gave the title conpound. 101H NVR (40

3 sodslm carborgtecang 2433 ml of 38@ h[jjrc(ggr;.ge;roxm:_e agutign wergpddedy _TQ@ iicwss smegjor 2.5

g’) 50- 3. 58 ”hc(u@'gt 23%. 4%e Geaktibhdmixike Aas Bert Flthed ifto R88r. (34 'exPacf Severd imes with

(5R, 8S, 11R, dig®rauethane7 She sombired o@anie phasasiwete- waphddawith (spiurale laguebysheediyOishigride
henyl -4-y1

(pent af | vor SEURY 149 Gy soppt B9 seroqagtungy e, T i o e iy b
cl opent a[ a] plmalgdmhrbma;mgmpﬁy Zhis gak6 .36 Bf ttiedileanompeubd. 17 ( 4H) - di oI 2 m of

a 2- | § aq‘%ﬁﬁlﬁa@‘%ﬂ-\ ”Hbtﬁ%rgof‘?atéaoo%?h'ﬁ 199q (Fils 909 By \alsh IR 4.44 dor (11

chlorid
3.45- 3 67 m (7H); 2.46 s (3H); 1.09 s (3H); 0.91 s (3H); 0.51 s (3H) (mixture of diastereomers).

¢) N-[{4-[(11B,17B)-17-hydroxy-3-ox0-17-{pentafluoroethyl}estra-4,9-dien-11-yl]phenyl}{(RS)(methyl) oxido-
A8-sulphanylidene]-4-methylbenzene sulphonamide
20

As in example 1c), 2.2 g of the title compound was prepared from 2.72 g of the compound prepared in 7b)

by reaction with semi-concentrated sulphuric acid in methanol.



(met hyl t hi o) phenyl boronic acid and 192 ng of

tetraki s(triphenyl phosphi ne)pal | adi um wer e atgled to a solution of 1.2

g of the conpound described in 9¢c) in a mxture of 12 m tol uene and

6 mM ethanol. Then it 20was boiled under reflux for 2 hours. Then a

m xture of ethyl acetate and water was added to the reaction m xture.
It was extr AdNMA (8WMrzalDA5) e Haidt(3H ) et 8oyl (2Rjcetoat (@H), Thid @dirbBhebd(1H); 4.51 dbr

organi ¢ pha sodi um chl ori de

sol ution, f‘%&‘ﬁﬁég“ gg?ﬁn&%?pﬁ%@ OQQQ%%Q}%&& ed under vacuum
The raw product was purified by silica gel chromatography. This gave
927 ng of the titde compound. 1H NMR (300 MHz, CDCl3): 6= 7.45-7.55 m
(4H); 7.30 & , 1.27 d (2H); 4.45 s (1H); 4.35 dbr (1H);

253. 40- 35 60(1p, (2Bl 7-Hy@rom5! - [§-BrS) mettiylsOiphoaim{d@iphen@]- T4 sentaBidyceth)ebtiss, 4-Bér)3-one

e)
(1113, 1713) - 2{- hydr oxy-1144"' - (et hyl sul phanyQoi pheny1-4-y1]-17-(penta
fluoroethyl )legtra-4,9-dien-3-one - 22 - As in exanple 1c), 82 ng of
the title cesapound was prepar, @d from 120 rrg of the conpound prepared
in 9d) by reactlon with sen-¢ ntrag

1H NVR (400 7 :EZ 45
(2H); 5.80 sbr
10

*sul phuric acid in nethanol.
4H; 7.30 d (2H); 7.24 d
/50s (3H); 0.62s (3H). Exanple

(110,1713)-1% ’ xy 1114 (rroet hyl sul phonyl ) bi pheny1-4-y1]-17-(penta
fl uor oet hyl stra 4

R 8S, 11R, 13 %Ofﬁ%)c“’@po”%d pr_’fﬁar?dr l“n%‘f"‘ﬂ@‘i ToYg dRREh 1 UV RBITol- F of

nyl-4-yl]- 1Ecmcentrated sulphuric acid was added at 0°C and it was stirred for 7 hours at 0°C. Then the reactlon

tafl 1.2,6 11,12, 13 16, 17-dod hd
oot i o] Bl AP, Lot scing Sutii od e barvip S AdIen fass Hasic

exanpl e1®d) by afdfg 6% r\@ththaastemtdc@d mwnmdwmham@tﬁér@m eeBifed Orgaiic Pkses
t he conpound descri bed in ex[‘gmﬁ %qi

(4- met hy!l sulPRo¥RFgdH B F3RIRD RHYEOu: '“imn"*tkﬁ'ée [SPIEOR dried gpver sodium sulphate and
tetraki s(tr pgpogitbd DRRP Mdciien. Pk Irad bidlict Wwhd Piren Wﬁll%'g@leshr%’af@r'aﬁfy This gave
aqueous sodi um carbonate solution in a mxture of toluene an

et hanol . 306m90fth91hcmnm0(@oo Mz, CDCI3): 6= 8.03 d (2H); 7 80 d
(2223 37628 dHﬁl%H)(BOOKM-}%% 201 6624’453?{3@&@4 5%1415? ﬂ?fats%%é'r%asmséal-l )+3.10s
- 23 - 1is (351* @%ﬁﬁﬁﬁé*@ﬂ)s m}ﬁyl’e@lfd'@ Ofnﬁ'tsl e corrpound was prepar ed
from 110 ng of the conpound prepared in 10a) by reaction with

sem -concentrated sul phuric acid in nethanol. 1H NMR (400

MHz, CDCl 3) Ex@mple®d 00 d (2H); 7.75 d (2H); 7.55 d (2H); 7.30 d (2H);

5.80 sbr (1i 17y PRuR%y- P thethybuBRnfbpridia-yi1 PRemtarustbltnyestra-4 9-dien-3-one

20
a) {5R,88,11R,135,145,173)-11-[4-(benzyloxy)phenyl]-5',5',13-trimethyl-17-(pentafluoroethyi)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopenta[a]phenanthrene-3,2'-[1,3]dioxane]-5,17(4H)-
diol




Exanple 11

N-R4"-[(113,1713)-17- hydr oxy- 3- oxo- 17- ( pent ap uor oet hyDestra-4, 9-di en
-11-yl pi phenyl -4-yl | (RS) (net hyl)

oxi do- X6- sul phanyl i dene] - 4- met hyl benzene sul phonam de 10 a)
N-[{4-[(5R 88, 11 R 13S,14S, 17S)-5,17-d i hyd

roxy-5'5, 132 m'g megiegilm BRavihngpesre afdpervied oed ilylHF and 50 pl dibromoethane was added, while
1,2,4,5,6,7,8.11 1 6, 17-tetrad ecahyd .

Fospi 1 of oy PR SHUTEH AT BRSNS pg s miTHF vs sowly added to e
yl ] bi pheny 1subpatdib E{S)E‘(mrﬁdwduhtant %Mamasbww ltd ateres) mécueltmtayhdmemmnmas stirred

| ph i d _As in, the t . d
orepared T g BoRRA B1C T e 8Bl 8 ol Sheis weirhptto SERR L T THe
gthC ? 5 ?m g e7wgsgddt71£w8%bw 'ﬁ(erréacﬁoﬁ mmt \.@d%laﬂcru\leb @ warm to 23°1:thh£\/éﬂrrih§ﬂ%e e of approx.

4.45s (1H); 3 jpoqg@aqjitwas il@(] ﬁuﬁed agth@ée@e@@rq{pr(qﬁuﬁher @%rs( §]q5| satgratgql-) aqyeous NH4CI
(3H), 1.03 solfidiihas Hded fo e feddidn miureSwith ekiGll cdoigXit WasRtRY for a further 30 minutes and

di ast ereoners) -

N- R4’ - [ (5R, e q_xyﬁ@t@&s\feiamgﬂ@y etiyl acetats. Figgpmbijpd ragnic phases werwpshpd witrsalusted
ent af | uor oeg ik chlo]lldezscﬂbt& §nd7drt§d biker Lttium! shiphée. 1‘512]1!'@% %vﬁa%cggéasﬁ?.l_rqef_ by silica gel

ecahydrospiro[ cycl o pentalalph ena nthrene-3

y| pi pheh§1- ahrgmatqorehy fatiswen/y)cosiatizaticngom 4 rplwarﬁw dichépranethanenand ldysbiyenylesthes This
sul phonam d ¢/b), 638 ng of the title conpound was

obt ai ned frgavegggomeﬁ%%%e& npound obtai ned in exanple 1l1la) by

reacti on w %NBB%GEIWQ@MQ pbrhﬁﬁﬂcﬁérrs(ﬁﬂi T i oh(2En 6.8& 0 HL 02 a(2bipAds e (i) 4.28
a mxture o I 00 WMHz, CDCl3):
o="5. 00 o ( Jnyios 0 shm G Re BRI A g o5 s GG 355 (2
7.27 d (2H); 4.46 s (1H); 4.40 dbr (1H); 3.40-3.60 m (4H); 3.46 s

fj?:)st erzé maP( 3H); S’ﬁsé 11(R3 1H§ 14@ 17%?? 1- [Q"(inkmzwoxy)p%eny 5,35(?1(3?fr|i_r|?1etl'§ymﬁée‘ﬁ{aﬁuo?cfethyl)—
N-R4' -[(1134 238)8 1112 10/ Ar16 16,1 Bdoecanylibsfimeytiopéntalrihoehhienes 21 66]dloxShells, Ei4H)-
11-yl pi phen 1l 4- yl}(RS)(rret hyl ) -

oxi do- k6- suPPhanyl i dene] - 4- met hyl benzene sul phonani de 15As in

exanpl e 1c),»823 ng of the title conmpound was prepared from 633 ng of

t he conpoun d in,11b) by r®&aetjon wi t-h sem - concentrated
sul phuric acid in

5.53 g ammonium formate and 972 mg palladium on activated charcoal (10%} were added to a solution of
20  9.72 g of the compound described in 9a) in 100 ml methanol. If was stirred for 2 hours at 23°C and then
filtered on Celite®. The filtrate was concentrated under vacuum. This gave 8.5 g of raw product, which was
used in the next stage without purification.
TH-NMR (300 MHz, CDCI3): 8= 7.05 d (2H); 6.70 d (2H); 4.43 sbr (1H); 4.27 dbr (1H); 3.50-3.58 m (3H};
3.41 sbr (1H); 1.94 s (3H); 0.86 s (3H); 0.54 s (3H}.
25
c) 4-[(5R,85,11R,135,145,175)-5,17-Dihydroxy-5',5', 13-trimethyl-17-{pentafluoroethyl)-
1,2,4,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospirofcyclopentafalphenanthrene-3,2'-[1,3]dioxan]-11-
yliphenyl-1,1,2,2,3,3,4,4 4-nonaflucrobutane-1-sulphonate



1H NWR (300 MHz, CDCI3): 6= 8.06 d (2H); 7.87 d (2H);, 7.78 d (2H);
7.52 d (2H); 7.20-7.35 m(4H); 5.80 sbr (1H214.51 dbr (1H); 3.45 s
(3H); 2.39s (3H); 0.62 s (3H (m xture of diastereoners). 20 Exanple
12 (11 3,1

713) - 17- hydr oxy- 11-[ 4" - (RS- net hylsul phoni m doypi phenyl - 4-y1]-17- ( pent
af | uor oet hyl ) & - 4, Q,ﬂda en3- 2R - HN O 0 As in exanple 8,
325 ng of the t undFm PJ@SOO ng of the conpound
prepared in exa dficent rat ed sul phuric acid
i n chl orof or 1H—NI\/R(300 ug |3): 6=8.07 d (2H); 7.74 d
(2H); 7.55 ”“730d(2H) . bBr (1H); 4.51 dbr 5(1H); 3.15s
(3H); 0.64s (3H) (m xture of dias ereorrers) Exanple 13 (11

p, 170)-17- hydsfmﬂ)bfsl% (Iﬁl@moafdnld:t)rﬁ-mﬁ)ﬂli‘rWnﬂ)ln &é«aﬁwmawe@m@ldasammmﬂe 75-gydf the
)estra-4,9-dien-3-0

) 148, 175 Caoout dosbediah) o8 o Abgei T s ecHgh it 2 G a2
bi phenyl - 4- ygfuorbbiané. 183uli;l5|onﬁ2ﬂuoliae wéb add&a, skﬁrlyl'?heﬁl |t%s Qrad for a further 1 5 hours at 0°C.

hydr ospi ro[c%/PcI openta [ enant hrene-3,2'11 i oxa nej
diol 152s ndhegastien ’e WAy BOUFRY e amirg ?ft3p%mb‘8 ﬁﬁ@fﬁt%s‘%ﬂﬁ@ %‘i"’%&?&l"@@?”ate
from1 g of s4fen GRMRAKNA QQ%&ﬁd’nﬁ RyRIFbxId& solution. It was stired for 45 minutes and then extracted

several times with ethyl acetate. The combined organic phases were washed with saturated sodium

chloride solution and dried over sodium sulphate. The raw product obtained was purified by silica gel
chromatography. This gave 10.1 g of the title compound.

10 TH-NMR (400 MHz, CDCI3): 8= 7.28 d (2H); 7.18 d (2H); 4.42 s (1H); 4.34 dbr (1H); 3.50-3.58 m (3H);
3.42d (1H); 1.05 s (3H); 0.86 s (3H); 0.50 s (3H).

d) (5R,85,11R,135,145,175)-5',5',13-trimethyl-11-[4'-(methylsulphanyl)biphenyl-4-yl]-17-
(pentaflucroethyl)-1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopentalajphenanthrene-3,2*-
15  [1,3ldioxane]-5,17{4H)-diol

F FF F

F G
)
F 75y

F F Fro ©

2ml of a 2-molar aqueous sodium carbonate solution, 131 mg of lithium chloride, 240 mg of 4-
{methylthio)phenylboronic acid and 192 mg of tetrakis(triphenylphosphine)palladium were added to a
solution of 1.2 g of the compound described in 9¢) in a mixture of 12 ml toluene and 6 ml ethanol. Then it
20  was boiled under reflux for 2 hours. Then a mixture of ethyl acetate and water was added to the reaction
mixture. It was extracted several {imes with ethyl acetate. The combined organic phases were washed with
saturated aqueous sodium chloride solution, dried over sodium sulphate and concentrated under vacuum.
The raw product was purified by silica gel chromatography. This gave 927 mg of the title compound.
TH-NMR (300 MHz, CDCl3): 8= 7.45-7.55 m (4H); 7.30 d (2H); 7.27 d (2H); 4.45 s (1H); 4.35 dbr (1H);
25  3.40-3.60 m {(4H); 2.50 s (3H); 1.07 s (3H); 0.97 s (3H); 0.58 s (3H).

e)
(11B,17B)-17-hydroxy-11-[4"-(methylsulphanyl)biphenyl-4-yl]-17-(pentaflucroethyl)estra-4,9-dien-3-one



exanpl e 9¢) and (4-nercaptophenyl)boronic acid in the presence of
tetraki s(tri phenyl phosphi ne)pal |l adi um 1ithigmchloride, 2-nolar
aqueous sodi um carbonate solution in a m xture of toluene and
et hanol . 1H NWVR (400 MHz, CDC13): 6= 7.14-7.32m (81-1); 4.42s (1H);
4.30 dbr (1H); 3.40-3.60m (4H); 1.05 s (3H); 0.88s (3H); 0.54s (3H).
20 - 26 - A ng of the title conpound was
prepared from g of Jhe conpe prepaared in 13a) by reaction
Wi th sem -concent ke , erhanol . 11-1-NVR (400 MHz,
CDCl 3): 67207 sbr (1H); 4.42 dbr (1H);
0 61 S 1)
(1113 178) h'})‘droxy 3- 0x0- 17 (pent af | uor oet hyl )estra-4, 9-dien-1

@

1 y1] N, N-di net hyl bj phenyl-4- sul phonam de 4'-[(5R, 8S, 11 R
138, 148, 178§ ngxar 'edeﬁgeve gidlje &l c@“pfsndtvva\swpﬂ%fmfw?%a@ﬁ{ the FQrpP B Prepared in
)- 1,2,4,5, @d)?Jy %actléﬁ-wﬂq?seml]e%nceﬂ{(bted%@ph%ﬁ)a%ﬁ'lﬁrﬁétﬁaﬂgecahydr osp

|ro[cyclopent % henant hr ene- d ioxa

el -
yl T-N, N- di merHyRY %ﬁy@DQis)sQﬂTp%cfrﬁém HB i@sNQHH 2@%%@09@)1}4)2@@%1H
of the tktl prepared from 300 ng of the conpound
descri becszl i gSgggnngF'gg%@ﬁand
[ 44(di met hyl am no) sul phonyl | phenyl ] boronic acid in the presence of
tetrakis(tri m Jophosphi ne) pal I adi um i thiumchloride, 2-nolar
aqueous SOdI um-car bonate solution in a m xture of toluene and
ethanol . (118,17B)-17HdmiyR 1 (B0 tetyisdphoqTp BNy 46 T7-Betallugrosyesta-4 S digh-3-one
(2H; 7.52 ¢ §2H) 7.33 d (2H); 4.47s (1H); 4.39 dbr 20(1H);
3.40-3.60 mIs . 2.75s (6H); 1.06s (3H); 0.88s (3H); 0.57s (3H. -
27 -

10
a) (5R,88,11R,138,148,17S)-5',5',13-trimethyl-11-[4'-{methylsulphonyl}biphenyl-4-yl]-17-
(pentaflucroethyl}-1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopentala]phenanthrene-3,2"
[1,3]dioxane]-5,17(4H}-diol

F FF F
F

Q.

F =y
7y

F F FoO 9

15  Asinexample 9d), 256 mg of the title compound was prepared from 500 mg of the compound described in
example 9¢) and  (4-methylsulphonylphenyl)boronic  acid in  the  presence  of
tetrakis(triphenylphosphine)palladium, lithium chloride, 2-molar aqueous sodium carbonate solution in a
mixture of toluene and ethanol.

TH-NMR (300 MHz, CDCl3): 6= 8.03 d (2H); 7.80 d (2H); 7.58 d (2H); 7.39 d (2H); 4.48 s (1H); 4.45 dbr

20 (1H); 3.45-3.65 m (4H); 3.12 s (3H); 1.10 s (3H); 0.91 s (3H); 0.62 s (3H).

b) (11B,17B)-17-hydroxy-11-[4-{methylsulphonyl)biphenyl-4-yl]-17-(pentaflucroethyljestra-4,9-dien-3-one



As in exanple 1c), 113 ng of the title conpound was prepared from 230
ng of the conpound prepared in 14a) by react2dn with

sem -concentrated sul phuric acid in nethanol. 1H NVR (400
MHz, CDCI3): 6=7.83 d (2H); 7.72 d (2H); 7.55 d (2H); 7.30 d (2H);

5. 80 sbr (1H) 4.52 dbr 5(1H); 2.75s (6H); 0.64 s (311). Exanple 15
4-[ (113, 178)%1Z< Hydr oxy- 3- oxes27- ( pent af i uor oet hypestra- 4, 9-di en- 11-y
1]- N, N-di met h @

-b1,51,13-trimethyl-17-(pe

nt afI uor oet hyI ) b e
1,2,4,5,6,7,8, thydr ospi ro[ cycl opent a[ a] p
henant hr ene- 3, oL S1di oxan] 11- ¥ L di met hyl benzene sul phonam de
15 5.1 m of a’2-nolar solution of dii sopr opyl magnesi um chloride in

di et hyl et hag inviaampil 1ol B2 fhg of thértitd @omioundHiras prérbH 01 10 RG of m&@c@poun'ﬁfp%ﬁared in
8.12 nm of a 2. 5-mpl ar,_ solution of n-butyl|ithiumin hexane was added

dropwi se at ai@*t‘e?"itlort"ﬁt@S%Q%GWPte@ﬂ"WrH@F'%‘ mefienGhas stirred for a
further 2 hoynmraawd MHzecndy: ok 800 d@H; M@ (Reldesh d (Bhf B0 $oH): 58O my 480 dbr
further 5 mnutes, a solution of 500 ngy of t he substance descri in
exanpl e Pa) (i 3985 8HH06TpEHhas added. It was stirred for a further 3
hours at -10C and then heated slowy to 23C. It was stirred for a
further 12 hours at 23C. Then saturated aqueous NHACL sol uti on was
added to th&xampdetti on mixture, with external cooling. It was stirred
for a further

acetate TholaNi B ES AR SO B Ao P £ BRI RSl
sodi um chl opxidbe*sdphanylidanelefroetiyiberzenecuiphongoidé um sul phate. The raw

product was purified by silica gel chromatography. This gave 214 ny
250f the tigﬂ% conmpound. - 28 - 1H NWR (300 MHz, CDCl13): 5= 7.65 d
(2H); 7.40 2H); 4.45 s (1H); 4.38 dbr (1H) 3.40-3.60 m (4H); 2.69s

(6H); 1.03s°(3H); 0.89 s (3H); 0.49s (3H).

5b) 4-[ (113, %A - 17- Hydr oxy- 3- oxo- 17- ( pent af | uor oet hyDest r a- 4, 9-di en-
11-y11- N, N-di bengene sul phonamide 0 O As in exanple 1c), 74 ng
of the title co - prepared from 100 ng of the conpound
prepared in 15a) ttion with seni-concentrated sul phuric acid in
met hanoll0 101H 400 MHz, CDCl13): 5=7.69 d (2H); 7.38 d (2H); 5.80
sbr (1H); 4.04 dbr (1H); 2. 68s (6H); 0.52s (3H) Exanple 16

Pr ogest er one rece t or-ant ai;onl stic action in stable transfectants of

human neuroB]’\hEHB B ERI13S, F4547 R-E-dehesdrony 5 3 T tAmetiye | Hgertafugseedes t er one
A or progester I t@r 11
I55K- N VB oal o R e B D AR plr R e SRR B2 g
t r ansf ect edyWiphénylgh@&is (asthynhtwihanyideneb4methdbenzenasulpperagisst er one

recept og B (pRChPR-B-neo) or the hunman progesterone receptor A
(pRChPR—% neo) and a reporter construct (pMMVIV-LUC), were incubated
for 24 hours either in the alisence (negative control) or in the
presence of increasing anou of the respective test conpound (0.01
nnol/ 1, 0.1 nm)1/1 1 nnol/ k=10 nnol/ 1, 100 nnol/1 and 1 pnol/1), in
order to dete ne the agoni itl c

As in example 7a), 715 mg of the title compound was prepared from 800 mg of the compound prepared in

example 9d) with Chloramine-T-Trihydrate® in acetonitrile.

TH-NMR (300 MHz, CDCl3): &= 7.65-7.80 (6H); 7.47 d (2R); 7.30 d (2H); 7.18 d (2H}; 4.45 s (1H); 4.39 dbr
20 (1H); 3.40-3.60m (4H), 2.87 (3H);, 2.35 s (3H), 1.03 s (3H); 0.87 s (3H); 0.56 s (3H) (mixture of

diastereomers).



20 efficacy. As positive control of reporter gene induction, the
cells were treated with the synthetic gestagef-pronegestone (0.01
nmol/1, 0.1 nnol/1, 1 nnol/1l, 10 nnol/1, 100 nnol/1 and 1 pnol/1l).
For determ nation of the antagonistic activity, the cells were
treated with 0.1 nnpl/1 pronegestone and additionally w th increasing

armu/nt s of bHé[{‘}f'-&écb%?cﬂiR\ﬂéS.ﬁ”;aSs’ItYSb’oWﬁtﬂwdT@w@m'.@ltrimﬁhﬁﬂ&(Permaﬂuortbﬁb‘wlit/ 1, 1
1/1, 10 , . L vi i he
epor ter genatcea BP SRS (RRected R bloycbafer@iehatirobe 3ot Mokify

and was neaslibipeehybsy RS methdloddd-Aeulbhagitienad-mefylberehe suipbenamidel val ues
are given as percentage efficacy and as ECK or I C50 concentrations.
118- (4- Acet yl.phenyl) - 20, 20, 21 , 21-pent af | uoro- 17- hydr oxy-19-nor-17a
- pregna- 4, 9-ldi en- 3- oneand

20, 20, 21, 2102%- pent af | uor o- 179=@f3°/dr oxy-11[ 344- ( hydr oxyacet ybphenyl ]-19
-nor - 17a- predna- 4, 9- di en- 3- one; ﬂ- y potent and therefore preferred
exanpl es f rom9/ 34947 and W2083~058767, were tested as

30conparative co @- Iogg W th é}i compound. - 29 - a)
agoni stic activity., one of the a t conmpounds shows agoni stic
activity. b) .,':g,go istic actiwvtyrs

show 100% ant agehi §tic efficacy.” The antagoni stic efficacy of the

Al'l of the stated conpounds
ComPonn s, 5e B AL e e M AL PR o

Ef fi cacy | Nexample 11a} by reaction with 30% hydrogen peroxide solution and sodium carbonate in a mixture of

acetonitrile and methanol.
TH-NMR (300 MHz, CDCls): 6= 8.04 d (2H); 7.87 d (2H), 7.78 d (2H); 7.50 d (2H); 7.35 d (2H); 7.27 d
(2H); 4.46 s (1H}; 4.40 dbr (1H); 3.40-3.60 m (4H}; 3.46 s (3H); 2.39 s (3H); 1.07 s (3H); 0.87 s (3H); 0.56 s

10 (3H) (mixture of diastereomers).

c) N-[{4-[{11B,17B)-17-hydroxy-3-oxo-17-(pentaflucroethyljestra-4,9-dien-11-yllbiphenyl-4-yI}{RS) (methyl}-

oxido-A5-sulphanylidene]-4-methylbenzene sulphonamide

15  Asinexample 1c), 523 mg of the title compound was prepared from 633 mg of the compound prepared in
11b) by reaction with semi-concentrated sulphuric acid in methanol.
TH-NMR (300 MHz, CDCly): 0= 8.06 d (2H); 7.87 d (2H); 7.78 d (2H); 7.52 d (2H); 7.20-7.35 m (4H); 5.80
sbr {(1H); 4.51 dbr (1H); 3.45 s (3H); 2.39 s (3H); 0.62 s {3H) (mixture of diastereomers).

20
Example 12
(11B,17B)-17-hydroxy-11-[4'-(RS-methylsulphonimidoyl)biphenyl-4-yl]- 17-(pentafluoroethyl)estra-4,9-dien-
3-one



Potency 1C50 [nnmpol/1] Efficacy IN

w

116- (4- Acet yl phenyl ) - 20, 20, 21, 21, 21- -25-

pent af | uor o- 17- hydr oxy- 19- nor - 17a- pregna- 4, 9-di en-3-one 0.014 100
0. 02 100 20, 20, 21, 21, 21- Pent af | uor o- 17- hydr oxy-

11f 3-[ 4- (hydr oxyacat yl ) phenyl ]-19-nor-17a- pregna-4, 9-di en- 3-one

di en- 3- one 0@8 100 0.28 100 Exanple 1 0.011 100 0.012
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As in example 8, 325 mg of the title compound was obtained from 500 mg of the compound prepared in
example 11c) by reaction with concentrated sulphuric acid in chloroform.

1H-NMR (300 MHz, CDClg): &= 8.07 d (2H); 7.74 d (2H); 7.55 d (2H); 7.30 d (2H); 5.80 sbr (1H}); 4.51 dbr
(1H); 3.15 s (3H); 0.64 s (3H) (mixture of diastereomers).

Example 13 .
(11B,17B)-17-hydroxy-17-(pentafluoroethyl)-11-(4'-sulphanylbiphenyl-4-yl)estra-4,9-dien-3-one

a) (5R,85,11R,13S,148,175)-5',5",13-trimethyl-17-(pentafluoroethyl)- 1 1-(4-sulphanylbiphenyl-4-yl)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopenta[a]phenanthrene-3,2"-[1,3]dioxane]-5,17 (4H)-
diol

E
-
F 5

7
£ Frd o

(o}

As in example 9d), 478 mg of the fitle compound was prepared from 1 g of the compound described in
example 9¢) and (4-mercaptophenyliboronic acid in the presence of tetrakis(triphenylphosphine)palladium,
lithium chloride, 2-molar agueous sodium carbonate solution in a mixture of toluene and ethanol.

TH-NMR (400 MHz, CDClg): 8= 7.14-7.32 m (8H); 4.42 s (1H); 4.30 dbr (1H); 3.40-3.60 m (4H); 1.05 s
(3H); 0.88 s (3H); 0.54 s (3H).

b) (11B,176)-17-hydroxy-17-(pentafluoroethyl)-11-(4-sulphanylbiphenyl-4-yl)estra-4,9-dien-3-one



100 Exanple 2 0.01 100 0.01 100 Exanple 3 0.11 100 0.12 100 Exanple 4
0.096 100 0.087 100 Exanple 5 0.1 100 0.09 109-Exanple 6 i
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As in example 1c), 103 mg of the title compound was prepared from 200 mg of the compound prepared in
13a) by reaction with semi-concentrated sulphuric acid in methanol.
TH-NMR {400 MHz, CDClg): &= 7.20-7.38 m (6H); 7.11d (2H); 5.78 sbr (1H); 4.42 dbr (1H); 0.61 s (3H).

Example 14
4'-[{11p,178)-17-hydroxy-3-oxo-17-(pentafluoroethyl)estra-4,9-dien-11-yl}-N,N-dimethylbiphenyl-4-

sulphonamide

a) 4-[(5R,85,11R,1385,14S,17S)-5,17-dihydroxy-5',5',13-trimethyl-17-{pentafluoroethyl)-
1,2,4,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopenta[a]phenanthrene-3,2'-[1,3]dioxane]-11-
yl]-N,N-dimethylbiphenyl-4-sulphonamide

As in example 9d), 235 mg of the title compound was prepared from 300 mg of the compound described in
example 9c) and [4-[(dimethylamino)sulphonyllphenyl]boronic acid in  the presence of
tetrakis(triphenylphosphine)palladium, lithium chloride, 2-molar aqueous sodium carbonate solution in a
mixture of toluene and ethanol.

TH-NMR (300 MHz, CDCl3): 8= 7.83 d (2H); 7.73 d (2H); 7.52 d (2H}; 7.33 d (2H}; 4.47 s (1H); 4.39 dbr
(1H); 3.40-3.60 m (4H); 2.75 s (6H); 1.06 s {3H); 0.88 s (3H); 0.57 5 (3H).

b) 4-[(11B,17p)-17-hydroxy-3-oxo-17-(pentafluoroethyljestra-4,9-dien-11-yl]-N,N-dimethylbiphenyl-4-

sulphonamide
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Exanple 9 0.01 100 0.01 100 Exanple 10 0.0112200
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As in example 1c), 113 mg of the title compound was prepared from 230 mg of the compound prepared in
14a) by reaction with semi-concentrated sulphuric acid in methanol.

TH-NMR (400 MHz, CDCl3): 8= 7.83 d (2H); 7.72 d (2H); 7.55 d (2H); 7.30 d (2H); 5.80 sbr (1H); 4.52 dbr
(1H); 2.75 s (6H); 0.64 s (3H).

Example 15
4-f(11[,178)-17-Hydroxy-3-0x0-17-(pentafluoroethyl)estra-4,9-dien-11-yl-N,N-dimethylbenzene

sulphonamide

a) 4-[(5R,85,11R,135,145,175)-5,17-Dihydroxy-5',5',13-trimethyl-17-{ pentaflucroethyl)-
1,2,4,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopenta[a]phenanthrene-3,2'-[1,3]dioxan]-11-
yl]-N,N-dimethylbenzene sulphonamide

0\\ ,IO

N

5.1 ml of a 2-molar solution of diisopropylmagnesium chloride in diethyl ether was diluted with 10 mi THF,
with cooling (-10°C). Then 8.12 ml of a 2.5-molar solution of n-butyllithium in hexane was added dropwise
at -10°C in the space of 30 minutes. It was stirred for a further 2 hours and then 15.1 mg CuCl was added.
After stirring for a further 5 minutes, a solution of 500 mg of the substance described in example 1a) in
5 ml THF was added. It was stirred for a further 3 hours at -10°C and then heated slowly to 23°C. It was
stirred for a further 12 hours at 23°C. Then saturated aqueous NH4Cl solution was added to the reaction
mixture, with external cooling. It was stirred for a further 30 minutes and then extracted several times with
ethyl acetate. The cdmbined organic phases were washed with saturated sodium chloride solution and
dried over sodium sulphate. The raw product was purified by silica gel chromatography. This gave 214 mg

of the titie compound.
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TH-NMR (300 MHz, CDCl3): = 7.65 d (2H); 7.40 d (2H); 4.45 s (1H); 4.38 dbr (1H); 3.40-3.60 m (4H);
2,69 s (6H); 1.03 s (3H); 0.89 s (3H); 0.49 s (3H).

b) 4-[(11p,17B)-17-Hydroxy-3-oxo-17-(pentaflucroethyliestra-4,9-dien-11-yl]-N,N-dimethylbenzene

sulphonamide

As in example 1c}, 74 mg of the title compound was prepared from 100 mg of the compound prepared in
15a) by reaction with semi-concentrated sulphuric acid in methanol.
TH-NMR (400 MHz, CDCl3): 8= 7.69 d (2H); 7.38 d {2H); 5.80 sbr (1H); 4.04 dbr {1H); 2.68 s (6H); 0.52 5
(3H)
Example 16 Progesterone receptor-antagonistic action in stable transfectants of human
neuroblastoma cells (SK-N-MC cells) with the human progesterone A or progesterone B receptor
and an MTV-LUC reporter construct

SK-N-MC cells (human neuroblastoma cells), which have been stably transfected with plasmids,
which express the human progesterone receptor B (pRChPR-B-neo} or the human progesterone receptor
A (pRChPR-A-neo) and a reporter construct (pMMTV-LUC), were incubated for 24 hours either in the
absence (negative control) or in the presence of increasing amounts of the respective test compound
(0.01 nmol/l, 0.1 nmolAl, 1 nmolfl, 10 nmol/l, 100 nmol/l and 1 umol/l}, in order to determine the agonistic
efficacy. As positive contral of reporter gene induction, the cells were treated with the synthetic gestagen
promegestone (0.01 nmol/l, 0.1 nmol/l, 1 nmol/l, 10 nmel/l, 100 nmol/l and 1 umol/l). For determination of
the antagonistic activity, the cells were treated with 0.1 nmol/l promegestone and additionally with
increasing amounts of the respective test compound {0.01 nmoifl, 0.1 nmolfl, 1 nmol/l, 10 nmol/,
100 nmol/l and 1 pmoll). The activity of the LUC reporter gene (LUC = luciferase) was determined in the
cell lysates and was measured as RLU (relative light units). All measured values are given as percentage
efficacy and as ECsp or [Cs concentrations.
11B-(4-Acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one and
20,20,21,21,21-pentafluoro-17-hydroxy-11p-{4-(hydroxyacetyl)phenyl]-19-nor-17 a-pregna-4,9-dien-3-one,
very potent and therefore preferred examples from W098/34947 and W02008/058767, were tested as

comparative compounds along with the test compound.

W



Exanple 15 0.1 100 0.2 100 -30 - Exanple 17 Abortion test on female
rats The action of progesterone and of9the progesterone
receptor is a fundanental precondition for successful pregnancy or
gestation in mammal s. The progesterone-antagoni stic action of the
conpounds accordi,ng to the invention was tested on pregnant rats (6
rats per gr BLASPVIRIFHY 5 to 7 post coitum with Sconventional housing
and feedi ngNgRMih baRStestObhRindS YW S§ohidic 0mmd mating, the pregnant
animal s (presence of spermin the vaginal snear on day 1 of pregnancy
= dl p.c.) were random zed and divided into the treatnent group and
the control bpgn%g@ﬁsﬂgmvi@ni mal s then each recei ved subcutaneously or
orally 0.15;  0.5; 1.5 or 5 ng/kg of the test conpound or 1.0 m/kg of
vehi cl e §benhbyftheistated serropnss showr10¢p pntagonisficpffigap.) daily fromday 5 to
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As a characteriSeic of progesterone receptor antagonistic action, the
uterus was exam ned for the presence of nidation sites. Conplete
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Vehicle 0 %é(na oro-17-hydroxy-19-nor-17a-pregna-

4,9-dien-3-one

20,20,21,21,21-Pentafluoro-17-hydroxy- 0.18 100 0.28 100
11B3-[4-(hydroxyacatyl)phenyl}-13-nor-17 at-
pregna-4,9-dien-3-one dien-3-one

Example 1 0.011 100 0.012 100
Example 2 0.01 100 0.01 100
Example 3 0.11 100 0.12 100
Example 4 0.0% 100 0.087 100
Example 5 0.1 100 0.09 100
Example 6 0.2 100 0.23 100
Example 7 1.0 100 0.8 100
Example 8 0.9 100 0.9 100
Example 9 0.01 100 0.01 100
Example 10 0.011 100 0.013 100
Example 11 0.01 100 0.01 100
Example 12 0.08 100 0.08 100
Example 13 0.072 100 0.072 100
Example 14 0.01 100 0.01 100

Example 15 0.1 100 0.2 100




(1113,17p)-17- hydr oxy-11-[ 4-
(pent af | uor oet hypestra-4, 9-dien-3- one 0.5 8
Exanple 4 (1113,1713)-17-hydroxy-11-[ 4-

(et hyl sul phanyl ) pheny1] -17-
-1.5 100 5.0 100
(et hyl sul phonyQpheny11- 17-

(pent af | uor oet hypestra-4, 9-di en-3- one 0.15 40 0.5 100
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Example 17 Abortion test on female rats

The action of progesterone and of the progesterone receptor is a fundamental precondition for

successful pregnancy or gestation in mammals. The progesterone-antagonistic action of the compounds

according to the invention was tested on pregnant rats (6 rats per group) on day 5 to 7 post coitum with

conventional housing and feeding conditions.

After successful hand mating, the pregnant animals (presence of sperm in the vaginal smear on day 1 of

pregnancy = d1 p.c.) were randomized and divided into the treatment group and the control group. The

animals then each received subcutaneously or orally 0.15; 0.5; 1.5 or 5 mg/kg of the test compound or

1.0 mi/kg of vehicle {benzyl benzoate/castor oil: 1+4 [v/v]) daily from day 5 to day 7 (d5 —d7 p.c.).

Autopsy was carried out on day 9 (d9 p.c.). As a characteristic of progesterone receptor

antagonistic action, the uterus was examined for the presence of nidation sites. Complete absence, or also

the presence of pathological, haemorrhagic or otherwise abnormal nidation sites on day 2 (d9 p.c.) was

assessed as abortion. The resuits of the tests are shown in Table 3.

Table 3: Results for the rat {termination of early pregnancy)

Test compound according to Daily dose Abortion rate
[mg/kg] s.¢. or p.o. [%]
Vehicle 0
Example 1 0.5 80
(11p,178)-17-hydroxy-11-[4- 15 100
{(methylsulphanyl)phenyl}-17-
(pentafluoroethyl)estra-4,9-dien-3- 5.0 100
ohe
Example 4 0.15 40
11B,17p)-17-h -11-[4-
{(11B,17B) ydroxy-11-[4 05 100
{methylsulphonyl)phenyl}-17-
(pentafluoroethyl)estra-4,9-dien-3- 1.5 100
one 5.0 100
Example 8 0.15 40
(11B,17p)-17-hydroxy-11-[4-(RS-
methylsulphonimidoyl)-phenyl]-17- 0.5 100
{pentaflucroethyl)estra-4,9-dien-3- 1.5 100
one 50 100
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d}%xvetgyjm stelmgy hoi 5{&1&175}-,3@;1!)02(!311 [4-(methylsulphonyl}phenyl]-17-

?péﬂty%jﬁfd?éeﬂm)%qgmlﬁcﬁé%ﬁd’(ﬂﬁ,%ﬁ%?ﬁyd?ox?q?[d‘ -neHyTERRndryY Blphenyl-

4-yl]-17-{pentafluoroethyl)estra-4,9-dien-3-one in human liver microsomes (HLM)

Isolated human liver microsomes (HLM) were used for assessing the metabolic stability of

compounds of general formula |.

Incubations were carried out with 2.4 ml of HLM solution (0.5 mg/ml protein content}, 30 i of the test
compound (final concentration 1 uM) and 0.6 ml of the cofactor mixture (= NADPH-generating system of 3
|U glucose-6-phosphate dehydrogenase, 14.6 mg glucose-6-phosphate, 1.2 mg NADP) at 37°C in 100 mM
phosphate buffer at pH 7.4. Samples are taken at 6 time points (2-60 min), precipitated with an equal
volume of methanol and the recovery of the test substances used in the supernatant is determined by LC-
MS/MS analysis. The intrinsic clearance of the substance in the liver microsome preparation can be
calculated from the half-life found for the breakdown of the substance. Based on this, together with various
physiological characteristics according to the well-stirred model, it is then possible to predict a (metabolic)
in vivo clearance with respect to phase | reactions. The (metaholic) in vivo clearance in humans predicted
correspondingly for the test compounds (11B,17p)-17-hydroxy-11-[4-(methylsulphonyl}phenyl]-17-
(pentafluoroethyl)estra-4,9-dien-3-one and (11,17 B)-17-hydroxy-11-[4'-(methylsulphonyl)biphenyl-4-yl]-
17-(pentafluoroethyl)-estra-4,9-dien-3-one was very low: 0.1 L/h/kg and < 0.01 L/h/kg, respectively.

Example 19) Permeation of  (11B,17p)-17-hydroxy-11-[4-(methylsulphonyl)phenyl]-17-

(pentafluoroethyl)estra-4,9-dien-3-one in Caco-2 cells.

For the permeation studies, Caco-2 cells with a cell count of 300000 cells/ml| were cultivated on Transwell
Clear filter inserts (polyester; pore size 0.4 pm) in 12-well cell culture plates for at least 14 days in cell
culture medium (1.5ml) at 37°C, 5% CO; and 95% air humidity. Before the test, to verify the
‘compactness” of the cell monolayer, the transepithelial resistance (TEER value) was determined, which
must be greater than 300 O cm? Then the cell culture medium was replaced with hot transport buffer
(0.5 ml apical, 1.5 ml basolateral) and the cells were equilibrated in it for 5 min. The permeability test was
performed in duplicate at a substance concentration of 2 uM. At the start of the experiment, 100 pl
(Ap0 min) was taken from the apical compartment and 100 pl of ice-cold stopping solution was added to it
immediately. The filters were then incubated at 37°C with gentie shaking for 90 min, then 100 pl was taken
again from the apical side (Ap90 min) and 400 Ll from the basolateral side {Bas90 min) and in each case
the same volume of stopping solution was added. After further dilution of the samples with 4 times the
volume of stopping solution/transport buffer (1+1) they were sedimented overnight at -20°C and the
supernatant was analysed by LCMS/MS. The Papp value of the substances was calculated from the

following formula.
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nmodi fi cations. 282. Conpounstarais oydiogay, €eCs@lkglj CrClgaralkyl ondriyich RI st ands

ei t her fl@r a resgdue Y or for %rat_}%gwori 9 substituted once with a

resi due stands rary
R4 stands for a group ${0).RS,
RS stands for phenyl or 4-methylphenyi
X denotes an oxygen atom, NOR” or NNHSQ2R?,
R7 is selected from the group comprising hydrogen, Ci-Cig-alkyl, aryl
15 RS, R0 independently of one another are selected from the group comprising hydrogen,

C1-Cic-alkyl or aryl or alternatively represent, together with the nitrogen atom, a
3- to 8-membered, saturated or unsaturated heterocyclic ring

and their separate sterecisomers, their salts, solvates or solvates of the salts, including all crystal

modifications.
20 2. Compound according to Claim 1, in which
R! stands either for a residue Y or for a phenyl ring substituted once with a residue Y,
Y is selected from the group comprising SR, S(O)R?, $(O),R?3, S(O}NH)R?, S(O)NR?)R?,
S(0);NR®*R" and
R2 stands for hydrogen, Ci-Ce-alkyl or S-CHz-phenyi,
25 R3 stands for C+-Ce-alkyl and
X represents an oxygen atom,

R8 represents phenyl or 4-methylphenyl and
R%, R0 independently of one another represent hydrogen or C+-Cs-alkyl or phenyl
and their separate sterecisomers, their salts, solvates or solvates of the salts.

30 3 Compound according to Claim 1, in which R? represents S(0).R3 and X represents O.

4. Compound according to Claim 3, in which R® represents Cq-Ce-alkyl.



Yis selected fromthe group conprising SR2, g{Q)RB,

S(0) 2R3, "' S(0) (NH)R3, S(0)(NR4)R3, S(0)2NRORI 0 and R2stands for
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ereof.
12. Compound according to Claim 1, in which R! represents SRZ and X represents O.
15 13 Compound according to Claim 12, in which RZ represents hydrogen.
14, Compound according to Claim 12, in which R? represents C+-Cs-alkyl.
15. Compound according to Claim 14, in which R? represents methyl.

16. Compound according to Claim 12, in which R? represents aryl.
17. Compound according to Claim 16, in which R? represents phenyl.

20 18 Compound according to Claim 12, in which R? represents C7-Cyp-aralkyl.
19. Compound according to Claim 18, in which R? represents benzyl.

20. Compounds according to Claim 2, in which R2 represents methyl, ethyl or hydrogen.

21. Compounds according to Claim 1, in which R® represents Ci-Cg-alkyl.

22 Compounds according to Claim 4, in which R® represents methyl or ethyl.
25 23 Compounds according to Claim 1, in which R® represents phenyl.

24, Compounds according to Claim 6, in which n=1.

25. Compounds according to Claim 1, in which X is an oxygen atom.

26. Compounds according to Claim 1, in which Y stands for SR2 or S{O);R3 or S(O){NH)R? with R2
equal to hydrogen, methyl or ethyl and R? equal to methyl or ethyl.
30 27 Compounds according to Claim 1, in which Y stands for S{0);R3.

28. Compounds according to Claim 1
(118,17B)-17-hydroxy-11-[4-{methylsulphanyl)phenyl}-17-(pentafluoroethyl)estra-4,9-dien-3-one;
(118,17B)-11-[4-(ethylsulphanyl}phenyl]-17-hydroxy-17-(pentaflucroethylestra-4,9-dien-3-one;
(11B,17B)-17-hydroxy-11-{4-[{RS}-methylsulphinyllphenyl}-17-{pentafluoroethyl)estra-4,9-dien-3-one;

35 (11B,17B)-17-hydroxy-11-[4-{methylsulphonyl)phenyl]-17-(pentaflucroethyl)estra-4,9-dien-3-one;
(11B,17B)-11-[4-(ethylsulphonyl}phenyl]- 17-hydroxy-17-(pentafluoroethyljestra-4,9-dien-3-one;
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diseases.

30. Compound according to one of Claims 1-28, for the treatment and prophylaxis of fibroids of the
uterus, endometriosis, heavy menstrual bleeds, meningiomas, hormone-dependent breast
cancers and complaints associated with the menopause or for fertility control and emergency
contraception.

25 3 Use of a compound according to one of Claims 1-28, for the production of a medicinal product for

the treatment and/or prophylaxis of diseases.

32. Use of a compound according to one of Claims 1-28, for the production of a medicinal product for
the treatment and/or prophylaxis of fibroids of the uterus, endometriosis, heavy menstrual bleeds,
meningiomas, hormone-dependent breast cancers and complaints associated with the

30 menopause or for fertility control and emergency confraception.

33. Medicinal product containing a compound as defined in one of Claims 1-28, in combination with
another active substance.

34. Medicinal product containing a compound as defined in one of Claims 1-28, in combination with
an inert, non-toxic, pharmaceutically suitable excipient.

35 35 Medicinal product according to Claim 33 or 34 for the treatment and/or prophylaxis of fibroids of

the uterus, endometriosis, heavy menstrual bleeds, meningiomas, hormone-dependent breast
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(pent af | uoroet hyl ) estra-4, 9- di en- 3-one;
(118,178)-17-hydroxy-17-(pent af | uoroet hyl )-11-(4' - sul phanyl bi phenyl-4
-yOestra- 4, 9-di en- 3- one;

154" -1 (110, 170)) - 17- hydr oxy- 3- oxo- 17- ( pent af | uor oet hyDestr a- 4, 9- di en-
11- A-N, N-di net hyl bi pheny1-4- sul phonam de;

4-[(110, 170)-17- hydr oxy- 3- oxo-17- ( pent af | uor oet hyDestra- 4, 9-di en- 1119
- N, N- di et hyl benzene sul phonam de 29. Conpound according to one of
the preceding clainms, for the treatnment and prophyl axi s of

20di seases. 30. Conpound according to one of Clains 1-28, for the
treatnent and prophylaxis of fibroids of the uterus, endonetriosis,
heavy nmenstrual bl eeds, neningi omas, hornone-dependent breast cancers
and conpl aints associated with the nmenopause or for fertility control
and energency contraception. 2531. Use of a conpound according to one
of Clains 1-28, for the production of a nedicinal product for the
treatment and/ or prophylaxis of diseases. 32. Use of a conpound
according to one of Clainms 1-28, for the production of a nedicinal
product for the treatnent and/or prophylaxis of fibroids of the
uterus, endonetriosis, heavy nenstrual bl eeds, neningi onas,

hor none- dependent breast cancers and conpl aints associated with the
30menopause or for fertility control and emergency contraception. 33.
Medi ci nal product containing a conpound as defined in one of O ains
1-28, in conbination wth another active substance. 34. Medi ci nal
product containing a conpound as defined in one of Clains 1-28, in
conmbi nation with an inert, non-toxic, pharmaceutically suitable
exci pi ent. 3535. Medi ci nal product according to Claim33 or 34 for the
treatnent and/or prophylaxis of fibroids of the uterus,

endonetriosis, heavy nenstrual bl eeds, neningi onas, hornone-dependent
breast - 36 - cancers and conplaints associated with the nenopause
or for fertility control and energency contraception.



