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especially suitable for solvin
The problem to be solved by the present mvent[on is to make hlghly potent competitive progesterone

receptor antagonists available and thus create alternatives for the treatment of gynaecological diseases.



' Shave a far higher netabolic as well as chemical stability against

t enper at ur eywd 499{)bpgsd1d oxi dative stress. For exanple, the ¢
(110, 170)-17- hydpoxy- 11-[ 4- (et hyl sul phonyl ) pheny1] -17- AT dnoatae

(pent af | uor oet hyfl estra- 4, 9-di en- 3-one (exanple 4) displays, conpared
with the respective anal ogue with an al kanoyl or hydroxyal kanoyl

group (1llp-(4-acetyl phenyl)-20, 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 19-
nor - 17a- pr ei’,was f@grg_thgaﬂgﬁcqgm@q{@s gneording to the invention are especially suitable for solving this problem.
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cor respondi by gﬁlefﬁ%) es, etgehd t {YEPRS ouh@shm {}HW Pf(y-gﬁ-[49(metth{f]sulphonyl)phenyl]-17-

al kyl sul phopentaftlionséthyjesired Sk S-one (ckaehicys) Aiefiaye) compsred wibi thd fedpettite WatoBilie with
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or used i n yhegrRsRRSuHMBINGl BWBxERioR Mnsitfyraxi mum 20 pM, 50% i nhi bition
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suggest, f ofComppands ik analeisylphionipéseyl oger ie positiamd efdlpeldiphgrivlying bave rdespie simetimes
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relates to 1/7-hydroxy-17-pentafl.uoroethyl-estra-4,9(10)-then-11-ary|. ..
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for a phenyl . ting substituted once or twce with a residue Y,
o sel bt o CY Uty phebaP QB Ep T okt © igjerar e By hasgesay (minimum 10

S(0) (NHRE3, migkifidrh NRLNB3509%S0I9DiNRAEHDreadhbr2in B cBS&AMNEStigydr ogen or
Cl -Cs-al kyl or C7-G o-aral kyl or aryl,

These in vitro findings suggest, for the substances investigated, an especially low risk of interactions with

co-administered medicinal products with respect to CYP-inhibition.

Moreaver, for (118,178)-17-hydroxy-11-[4-(methylsulphonyl)phenyl]-17-(pentafluoroethyl)estra-4,9-dien-3-

one, an especially favourable safety profile (in acute and chronic tests) was found in preclinical
25  investigations on rodents and non-rodents.

The present invention relates to 17-hydroxy-17-pentafluoroethyl-estra-4,9(10)-dien-11-aryl derivatives with

the general chemical formula I:

in which



" R3CI-Cs-al kyl or aryl, R4a group S(0)2R6, R6phenyl or 4-nethyl phenyl
Xan oxygen or NNHSQ2R7 and 10R7is selected from
conpri si ng %@?ﬂgélg i -G o-al kyl, aryl oi ndependent |y of Egﬁﬁg(’%’gm”g
another are selected from the group conpdsing hydrogen, Cl-Cm al kyl
or aryl or alternatively represent, together with the nitrogen atom
a 3- to 8- nenbered, saturated or unsaturated heterocyclic ring and
.their salts,R'sol vat es standssiiter fat @ gesidde Y drdor sahdngl, ring subbtitdddrogceadr bwicerwitls & adsidue
nodi fications. 15{Depend| ng on their structure, the conpounds
according to the tnvention of general fornmula | can exist in
stereoi sonerfic fornms (seselicitd tomethe grodh @mbesing GRE ISI0)R?, BH03,RE, H(EINH)RNS(O)NRYR?,
therefore conpri ﬁ@rﬁg@ enanti omers or diastereoners and their
respective mxtu Pudi ng racemates. The stereoisonerically
uni form gonszi tuent s egpresifts HysiogeAlod,-Gsalkd ok@qy;parm@yorfafypm sai d
m xtures of enantionmers and/or diastereonmers. Each of the stated
subst i tuent§on the stFe?ly!¥8¥kbone chain can be both in an
a-position gad in a OagrdPS@eREtion. Moreover, the substituents on
t he steroid backbone chaln whi'ch contain a double bond and in which
the doubl e BBnd on eadhenobfrmBi@EMSMAt | east one substituent, which is
not hydrogery can be Babfqds AINEREGRNHEGRES | T the corrpounds
accordi n to the |nvent|on can exist in tautoneric fornms, the present
i nventi o cd¥fipri ses alidseleetert feomeha aroupgempsisingifyBioge @F%@allthryly har nl ess

salts of they ound ferr d, as
salts within tﬁ scop?d%ﬁ(ﬁqg} dp?)rgréets%ﬂ%é}%ﬁév%}r%?@ %“ﬁ"q‘p?ﬂ%ﬁw’o‘f" p%sgpﬁgdrqgﬁ%t& Cro-
are not suitable in tltsylselapbsor faltmamebrmmeaentt together et she hitdger atamf @r3- to 8-
exanpl e be used for t i cat i on of the conpounds
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har ml ess saIatuﬂ;thmrfsaltstmivatmmsnluatésof&tecsaﬂsdmcmgmgﬂctyb(ﬁi mommhs on conprise -
when th unct i i norq%anl c or
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sul phoni c acstefbﬁlson&n@fornﬁsa(brtaﬁhoﬁlbrshd(éisfe&@rhérgr Tie ilehtin thettlie QBSHIERsCth@Eraftiomers or
sul phudc aci d, tgrg Egaragrl c acid, nethanesul phoni c_acid,

et hanesul phdi## thei igerReiue IisHEHncluding ra9ematis niie AiereRitopRisAly anifge epnstituents

napht hal enecttazsbel iPRRAING kﬁ&md;ay fsRald Gnix@fds &f enﬁﬁt[brﬁéryé?ﬁf@?o?a‘s'ﬁer‘e&ne?@ d,
pr opi oni ¢ aC| lactic acid, tartadc acid, malic acid, citric aC|d

f unmadc aci d, Each.of e Stated; sybstiigentsemire steroig bagkbone\apin can be both in an a-position and in a B-
2011/ 0094@31%&’?{053@6?&0@&0@@%%[1%& on tRNeRdiPhREHoREEHaN, W%rﬁ?ﬁaﬁﬁjﬂeﬁmm and in
t he conpounds according to the invention conprise

an aci d f uncthice e doubleiband ongaghzatomsheprs gt leaétqaarsum@ueaawmch nsmtaydmgm ta betboth E-
anmoni um sal$7..& gas can be obtained by reaction wth

correspondi ng |norgan|c or organi c bases. W nmay nention, for exanple
and prefer ad the, compauadsiacaring io thednversion en gxist éidalitameniceiorois, m‘mmaseri ioveniiva bdrspyises all
al kal i ne ear% mg%ta.}n salts (e.g. calciumand magnesiumsalts) 5 and
anmoni um sal eri'Ved from anmmoni a or organic amnes with 1 to 16

car bon &bo nﬂ’hysm(mglballaharmtéssrsaltsmam bctmpeumds pocarfing @ tHeynverdibrard preferd as salts within the
di et hyl am ne

et hanar apokes 4 ARRTHRGim B SRR AR Al SRR YRS e

di met hyl ani rotost foe&xarhple b L@exibrTies, isotbidhenn pufificatiBnidethe OdFREUANY a‘%&:frcﬁﬂ@q’d th@iﬂventlon are
ar gi ni ne, | yfl neﬁ@ft hyl enedi am ne, N-nethyl piperidine, N-nethyl

gl ucam ne, gl ucam ne, ethyl glucam ne, 1, 6-hexadi am ne,
gl ucosam ne Ptholﬂi@ubéW herhly$isaig .of e Mp&ﬁdéac@or&ﬂ%ﬂ@%%&ﬁlon (;B[‘ﬂﬁfse when they contain a
10hydro>%36met e(l - am nonet hane and 1-am no-2 but anetri ol
¢ function - sals with inorganic or organic acids, in particutar of mineral acids, carboxylic acids and
sulphonic acids, e.g. salts of hydrochioric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid, benzenesuiphonic acid, naphthalene-
disulphonic acid, acetic acid, trifiuoroacetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid,

fumaric acid, maleic acid and benzoic acid.



* Those forns of the conmpounds according to the invention that display,

in the soli d state, adduct formation with sol vent
mol ecul es, ngbgédsulgégéb]at ed as solvates within the scope of {Tfd/EP2010/004145

i nvention. The solvent can be present in 4st oi chionmetric or even

non- st oi chionetric proportions. In the case of stoichionetric

sol vates, they are also called hem -, (sem-), nono-, sesqui-, di-,
tri-, tetraPhysigegicelly-harmissesaltsnd the asrepoundigatordingts the Seentoncomprise + ahenftrey contain an
sol vates, | &dechc{ﬂ ten&h Qﬂs rh%!ln?@arlh%?a?sa‘ﬂé @‘%%lfn\% %saﬁ%% &ﬁﬁl\%rb%%gtgrﬁéd by

t he present 1 nvention a o conprises prodru
accor di ng tmwadibrewith mmmmmmg 1nonamc brmrgm& pases] rv\tmgﬁay mMegtion ffar sx@mple @nﬂm&f@rﬁtﬁy afkali

whi ch, Wmleth are n the bad onv to co
according t @et?l égﬁuimoa}qd pcft@plurﬁ§%@pzﬁlg? Qj‘%ﬁ%“? (e9F W(ﬂ“@ Mpgnegum sals)
processes. and amrr)Mltuh Isﬁltstd@ﬁvee m%mﬁfbmé breorfinig SeMmks Withvien 116 @Brbonlddn®S Such as, for

ot herwi se specified, Sti s. have the foll ow ng 20 nmeani ng

Al kyl st B B 214 ey 5 ofh faal"meﬂyha@ﬂ%§thwm§wr°mﬁ%n'f@awwathanolamme
atons, for gurmBbEnd Bichiholanfie hM&yclo—ﬁéxﬂQﬁlhe dinRPREARYthand)- PetaMé, - dibenzylamine, N-
sec. -butyI , isobutyl, tert. butyI , pentyl , 1sopentyl, neopentyl

hexyl, hept Whvlmﬂfﬁwl!ne HeMR velhrd e@&lwwamw ymelfypieesdineg N-rapthybglusaming, D-methyl
tricyclic agiQERInk %thyﬁg‘llpﬁﬁlhé @%ﬁl@(a@iémlHé‘%H%E@Hé‘?\l%ﬂﬁ@?@ﬁcﬁ' Gthih&1 ﬁﬁrﬁﬁrﬁ%’i@, tris-

for exa | e"25phenyl’,” napht hyl can uted one 'o
tines h hvéroessg@thyl(ammompthar&and1 gminehB.4-butaneligl , CO2H, O2-al kyl, NH2,

w( CIO- OOooat)@% ?}ﬁnos%% E?nﬁ?) ﬁf&lﬁé’é&d%g td l{ﬂe Rgn{ld&it%ﬁt ﬂlEplaivgl%)s%hd c!\l%id MRs, agduct

Het er oaryl tomzsieiswith solveaimalacdesnere destgmiﬂbas mlwatetswaimthe scopaeeﬂthﬂeura'em:rm Rheasolvent

arule s tocajnOUe p%s%ﬁtelﬁ @ch?f etrcoor%warni rg)gs% ﬁ?ﬁetr%npgr?péﬁo%gg%? ggsg];?ggtg‘]%%etric

up to 4 hetéeroato £ G L NE Sef i ea
pref erably Qﬂ):afes;rtheberembuallambdmi- osemz)ondmoosﬁsmydl tnqtetrmp;ientay bc. sbiuatys. Hydrates
i m dazolléll i ndaz. pyri dazi nyl,

I z
oyt i dyt 18 oy PP REGR o of s Khaion bRt e o VL )
i soxazol yl , Mpygovaz the plesentitventioh Wiko @mptises liradmds)ﬁf the dbh@d)dﬁﬁ’s] acﬁdrcﬁt@d@thé Ptention. The
6 10" sar Do ST SR FoPESY fagours Tich, HheiReseg a@ﬂtefbrgﬁw 4 Carho semnds
in the al kyhcceiing 8-thoAwvantisy, lforéﬁﬁlblduﬁ&zydﬁt ol FRdfoifRR fééﬁ%ﬁsder ed are for
exanpl e ben%vyli[rh h@hen yl et hyl , napht hyl net hy

eth
furyl net hyl §5aPe chips p"ei?ptr‘i“ﬁgltlobr%\ﬁ% Otheﬂ’BsFI‘?@equq\é‘@ U% have the following
substitgbedmedmgor nore times with halogen, O4 O0-alkyl, CO21-1,
CO2-al kyl, NH2, NH(GC - WD 2011/ 009531PCT/ EP20101004149 - 5 -
G o- al kyl ), Akyl epodsifes ligargroyapched eyl grmps v@m@car@prbatw for exemple gty ethyl, propyl,
Cl- C20- acyl p
accor ding t S TL T Rt U, SRR aIER pERR DL hepr B, EBTRG LRyl nony
speci fied, @mdlegyesi dues can be substituted one or nmore times. Wthin

the scope oh.f Jﬁaﬂgﬁfb?ﬂﬁ% fort'ﬁégd% iargrﬂaﬁafs%stlglleh OPLI ﬁ%ﬁttﬂéﬁec%r F%@icre%ﬁﬁé’ for example

more than onte neani n one ano
subst it @bi ophenylt fapiting  whichvoarobe $th$t|hmd|miemt moraltlmes with iafogereffit C, Br, 1), OH, O alkyl

B B NS GBS b BB B o
whi ch G+-Cio-petfluoro-alkyl, C4-Cig-acyl, C1-Cro-acyloxy groups.

Heteroaryl stands for an aromatic, mono- or bicyclic residue with as a rule 5 to 10, preferably 5 to 6 ring

atoms and up to 5, preferably up to 4 heteroatoms from the series S, O and N, for example and preferably

30 for benzofuranyl, benzothiophenyl, quinolinyl, furyl, imidazolyl, indazolyl, indolyl, isoquinofinyl, oxazolyl,

pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, thiazolyl, thienyl, pyrazolyl, isoxazolyl, pyrazinyl, quinolyl or tetrazolyl.

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 benzyl, phenylethyt, naphthyimethyl, naphthylethyl, furylmethyl, thienylethyl, pyridylpropyl.

35  The rings can be substituted one or more fimes with halogen, OH, O-alkyl, CO2H, COzalkyl, NHz, NH(C+-



"Ristands either for a residue Y or for a phenyl ring substituted once
vvithare5| Y is selected fromthe group conpri si

S(0)R3, S(0) Y"'@?SWNH) R3, S(0)(NR4)R3,. S(0) 2NRORLO and %ﬁ%&‘s"’”ﬂ““g
for Cl-C6-al kyl, hydrogen or C7-Cs-aral kyl, especially preferably

hydr ogen, net hyI, et hyl or 15benzyl, R3stands for G -Cs-al kyl,
preferably methyl or ethyl, R4stands for a group S(0)2R6 and

Xr epr esent s Cazalkyle NCiReralplieeniNs G EnGlo-albyl, Ch-thatetiivdrpbikyhyC:-Caredy!, 20 Ry-acyloxy
R19 indepengi%gr}sl y of one another represent hydrogen or Ci -Cs-al kyl or
phenyl and I't salts, solvates or solvates of the salts. Conpounds

of fornmula Whar Eesmmpacthatdrqpomﬁeﬁcenrdzegjtoitm imfehtoh afél subsBuR), ZUR@ss dmewﬁseaapehfed

R3: Ci- 05aky in rti t hose in which enot

Conpounds o# SHeYdien %F% gsltléfig(?n%g roleh QT"?@IV@F'&%%?G@E of hev\H?S@W sMent[on for all
S(0) (NH) ®3, re¥idudd tlﬁﬂﬁtcﬁ&qor&han@ﬁce’qlihbiy}neanln@ ts?llﬁﬁﬁdnﬂénﬁwoﬁé ariofhéhsﬁ? subBiitWHh @ith one,
R3 denot es net Efered residue R, can both in the R- and

in the 5- cm?fgthﬁ%lﬂefaiﬁ R SYRSHURRIS isureered $L&9sﬂfuﬁﬁréwrtfbpmeowbﬁ@ent Is quite
conpounds  agghedhl§ ereRi&f er r ed

(113, 17p) - 17- Hydr oxy- 1144- (et hyl sul phanyl ) phenyl1] - 17- ( pent af | uor oet h
yDest r a- 4, 9Lameqynds.o H'@“E‘Iﬁ%afeﬂ')efe"ed

(110, 17p) - 1114- ( Et hyl sul phag I)phenyl] 17- hydroxy 17- (pent af | uor oet hy

| )estra-4, 9-di en- 3-one (Ex. A 1P

(1 16,1 713)-17-Hydroxy-1 1-{H¥ hi1yl ] phenyl) -1
7- (pent af | uoroet hyl ) estra- 4, 9- drefi- 3¢ : ): A1 13,1 76)-1
7-Hyd roxy-1

114- (et hyl sul phonyl) phenyl] -1

9.4 ien-3-one (Ex. 5) (11131
713)-1 1] 4- (Benzyl sul phanyl)henyll 1 7-hydroxy-1

7- (pent afl ugrw@ekhyl ) estra- 4, 9-di en- 3-one (Ex. 6)

N R4-[ (1113, 176)) 17- Hydr oxy- 3- oxo- 17- ( pent af | uor oet hypestra-4, 9-di en
~11-yI ] phenfi' } ( REp(dss %ﬁ%xi?%@ erdel apWﬁMl/ ripdekeiuted -Gies Wi pespiguenéand Y is

sul phonami de (EXseidtled from the group comprising SR% S(O)R%, S(O},RY, S(OJNH)RE, S(O)NRARS,
S({O}:NR®R" and
R? stands for C+-Ce-alkyl, hydrogen or C;-Ce-aralkyl, especially preferably hydrogen, methyl, ethyi or
15 benzyl,
R3 stands for C4-Cs-alkyl, preferably methyl or ethyl,
R4 stands for a group S{0):R° and
X represents oxygen,
Ré represents phenyl or 4-methylphenyl and
20  R%, R independently of one another represent hydrogen or Ci-Cs-alky! or phenyl
and their salts, solvates or solvates of the salts,
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)R?, X: O and R?¥: C+-Cg-alkyl, in
25  patticular those in which R® denotes methyl. The preferred residue R can be both in the R- and in the S-
configurafion, and in any mixture rafio.
The following compounds are also preferred:
(11B,178)-17-Hydroxy-11-[4-(methylsulphanyl)phenyl}-17-(pentafluoroethyl)estra-4,9-dien-3-one (Ex. 1)
(118,17p)-11-[4-(Ethyisulphanyl)phenyl}-17-hydroxy-17-(pentafluoroethyl)estra-4,9-dien-3-one (Ex. 2)



'(116,1713)-1 7-Hydroxy-1

1-[4- (RS- ne ni m doyl )phenyl] 17- (pentat | uor oet hyl)
S ti"tr)b(&ExI')’hde%%]'(1 16,1 76)-1 7- Hydg oxy-1 FetiEdoftuotaras

1[ 4' - (et hyl sul phanyl ) bi pheny1-4-y11-17-(pent af | uor oet hyDest r a- 4, 9-di
en- 3-one ( Ex. 9) (116,17[3-1

7- Hydr oxy- 11- h met hyl sul phonylgbl phenyl-4-yl1]-17-(pentafl uoroethyD
estra-4, 9 di(d 1@3) ?-,@yd(cgym -{4-[B§)-methylsulphinylphenyl}-17-(pentafluorosthyl)estra-4 9-dien-3-one  (Ex.
15N-R4" - (1]‘3}3 176) - 17- Hydr oxy- 3- oxo- 17- ( pent at | uor oet hypestra- 4, 9-di
en-11-yl pi phenyl -4-yl | (RS) (et hyl )

oxi do- V- sul phanyl i dene] 4- et hyl benzene sul phonam de (Ex. 11) (1 1 pi

to e S R 7oy 14 rpethyisu ey benyl 7-geptafioraethihestast Sne &

144" - (RS t

a4, 9- Eil eﬁg’,Te ¢He, 1TEst1- [4I,Eib1ylsulphc(n11)pherﬁl,] 17-Orpxy 17 - pdnthflixoethi)estra-4,9-dien-3-one (Ex. 5)

1A sl B Rb b erevssphanalppeng ¥ -yiroai-eenahireiylesieds by

6, 176) - 17- Hy\c[mquﬁ ﬁﬁpanWoxﬁ pest 7l [bddﬂﬂt@ﬁ)bthwléﬁfawgadléhrﬂyﬁﬂh methyls) oxido-

1-y1)-N, N-dipgeth -4- sul phonam de . 14) 4-(1 1713) -i
Tyt oxy- 3 BRiEn e AL

7- Hydr oxy- 3 G40 W%Ef'é hlylﬂ‘%ﬂzﬁi’@ts ponage (B 4) o- di en- 1

1-yl]-N, N-di ﬁBﬁmfhﬁﬁﬂ?(ﬁ{ﬂﬁ BlRPRSHATIARIn(dEH) phér@ -17- (perﬁﬂlﬁorbéﬂﬂgéé{réwgh ib¥.3-one

stat ed deflnltlons of residues in the respectlve co
preferrél cérbbnations of 25residues are also replaced with any

definitions pf 17[?37 nygi ﬂ) 4By @Hﬁ?i bﬁ)ﬁ ¢4@-173&nfaﬂ%0%8nﬁﬂg§ﬂt4l9Yd:e?|f3 -one

t he respectl ve at e natl on natl ons” of
two or nore('i)‘fgthe aforenentloned preferred ranges are quite

especi al |y ‘f ﬁf1 yd dd | y 'S(mgtﬂﬂéﬁghcgnglfb ghérgle%@glwgeﬂ{%ﬁiu%m%tﬁﬁ%gtglﬂ.%gdietn%-one

t he |nvent| thve _
pr ogest eronéE)aHﬁ)agonl Zi ng actl on It was found in several clinical

st udi es ,tha r ter 0

(mfepri ts‘st otr]?l - @q%%gm I dmﬂ 8’f° Zi entg@gmﬁh@aﬁgé qe&ﬁ?ﬂﬁb&piiﬂ%' ‘QW?F%SE(R‘PWH

of fibroids omﬁo—lﬁhe]phmﬂlﬁm] @méth}&beSZege‘lsufphtﬁﬂmﬁe (E%bdm:tl on oftthe syhrrptoms
shown

Thol i ni cal (AT 2 Atmay Bl RS ey SR RO - O briauctosmyesiac4 B-den-

progest er ong-che@rppr antagoni sts, the synptoms caused by

endonetri osi s &espem al | ﬁj@al ns) can al so be reduced consi derably.

WO 2011100955 BT Efpirrp, afiafboroethﬂl F11-Gcsviphanylpiphengid-ylestra-4,9-dien-3-one (Ex. 13)
20 4-[(11B,17B)-17-Hydroxy-3-oxo-17-(pentafluoroethyljestra-4,9-dien-11-yI}-N,N-dimethylbiphenyl-4-

sulphonamide (Ex. 14)

4-[(11B,17B)-17-Hydroxy-3-oxo-17-{pentafluoroethyl)estra-4,9-dien-11-yl}-N,N-dimethylbenzene

sulphonamide (Ex. 15)

The individually stated definitions of residues in the respective combinations or preferred combinations of
25 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-

antaganizing action. It was found in several clinical studies that treatment with progesterone receptor
30 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.



' Conmpounds of general fornula G (In the above fornula, A and B have
the foll ow JyFaseRy: =0; -OH -H or -0H -C2F5) An outline
producti on g@ corrpoﬁds of general forrrul.éi | is shown in SC%T@%UIDMMQ
5The conpounds with the general chem cal for
starting from
(51R, 81S, 101R, 131S, 141S,171S)-5,5,131-trinmethy1-11, 21, 71,81, 121,131, 1
41, 151, 161, $sremgécahydr o- 61H spiro[ 1, 3- _
di oxane- 2, 3' 45, 10] epoxycycl opent a[ a] phenant hren] - 17" -ol (for
production see Tetr3 ron Lett. 26, 2068- 2072 (1985) ranal ogy
with the method gesexibed in WO 98/ 349 j8/1058767. After
oxi dation of t ﬁ [Ploxyl grou o'ition_I7 ofo @f terbid
backbone, i nt ction of thﬁ;ﬁl‘ 0 pentafl ugrdet’hyl side chain on
t he correspondi ng 17-keto co oundsztakes pl ace’ according to the
met hods described in WO 98/34947 and in WO 2008/ 058767. Introduction
of the 1113-phenyl substituents takes place by conjugated addition of
arylgrignard or aryllithkumreagents under copper catalysis.
Compounds of general formu |1 ane obtained, in which R8 can have
al | neani ngj | ready st ateo o‘w and additionally can be a hydroxy,
G - G o-al ko y?ort?enzmy,o 'giﬁ.- Al kanqy| eonppuntrengeosthi @xyua 1si | yl oxyl ,
15 al koxyal kyl oxy group @ ®L.=~Br, | or a group Cr,,F,,,1S03 with
mr1-4 and A and/or B stand ei®ther for a carbonyl group or for a
17f 3-0H 17a-H group or deffourts bigbrdbimdid @8- C2F5 group. From conpounds
of general fornmula Il it is then possible to obtain the conpounds of
general for a.l. For this, functjonal groups are optionally further
Todi fied. W hﬁ?b% 'ETI”EnEFW Bdli'%’%‘ﬁ%{?\?"&’mg @‘"@ETQiaQWz&'rPf&Hf-Qtfﬁ)phi des to
sul phoxi des or sul phones by net hods known by a person skilled in the
a(rj Ej “and tlheAiﬁ mmmiabfi_lt_hh_rl_prc_mgctbtlﬂ@'cor?ﬁbuﬁdﬂofjdéﬁéﬂtajlﬁ’dnﬁtﬂé;! i§ ﬁ@m@@br@mbdes bK
addi ng ocam ne-T-Tri rate(r) apd subsequent oxidation to the
corresp(c):ﬁdi ﬁ@e pfFPaMaE 4 “égl 3%x9$ﬂeﬁg, ChENcel fosnUanel prebateperEd  estaging pyfrom
acid cl eaVa@ﬂ%'?ﬁﬂ)'l@ﬂ‘@i&ﬂﬂ'&ﬁ&,S,Yﬁtrim_BﬁM@'\Qe,T',B',12‘?13'!1&',19‘!1@'9Y'Qg&ﬁﬁdm-@-l%d?ro[‘i‘,%e
met hods known by aﬁgerson skilled in the art starting from

cor r espondi Aga8k-pifolileaeycycopantalalipnanives- 17 ! (iptrudtionesee Teimhedrasi Loty 2069-
residue in pesid gggﬁbyléﬁa%gmvitﬁ i€ nRied %s@riti&@f%rtg%g;@agﬁg{?‘g&m g@@vd F810576F Atter

either directly by conjugated addition of t rignard or
25di aryl | i t pyidaren efattje riydroxyd etoumr dp pestiorc 47 aff i steroid tabitbenen drtodvetioy o . the 170

0 BB 0 SR 18 s g e i 0

functi onal i meitiods HaRriekd dmiyD 9818494V and iv &/9), 2068/a587 a7 Nimtroglrctibr of the 3t B-pitihyl substituents

715 pent ai 15 B8 g CORaRkL ASRT oh AVIGTErRHLF AT (<9, T epPes e
grou Pjs, es peormlidg I?t %mlerél-ﬂz‘rgmra Ilga“réi)bﬂt)ained,riﬁ %Nﬁiﬂ‘t Rogafhhvg ahihrfifgh ngeah)nstétéb%r R!
neantinme, e.qg. al . etal protecting groups, we may for

exanpl e rren?%o?ﬁ@?{@ﬁe‘iaﬁ)}’le&@@o&(ﬁ‘gwa Xy, 'aﬂ]%@ghﬂ%p@ﬂsw0@%3/@%@&3'[9%)%@!“5'!.
5group. 15ly deiRecydikyBxyOstem ACE BF, lor &P CEF RG0! RRE 8<h-4 Qndtmnd?&raﬁtéﬁ gither for a

met hoxynet hyl , nmet hoxyet hyl , tetrahydropyranyl, benzyl, or si
ethers. At B2raanYItoEp &7 BF agéb-OHob eupcr i éﬁ&hﬁﬁaﬁ& groem Feopl Gompaunds of

by methods ko@unimid) RRMEAesSd llto%tg?ﬁfn el &%8%550%{3%@%%%:1%%5? P¥89fs, Hnctional

the 3-ketal "to the 3;l<eto grouplo e ster
5a- hydr oxy| gigursuase opiionaln furthgr odifietl. We ewaynention sl particutaxt ted pxidatiort bfadulphides to

d | . .10Un]. h ti
Charotar ti nouAGRES 3t SHbRRY B el Kth TS peldBER D 1R Gyang e oralbagh e
skill ed20n suighoxminesoiront auiptiides iy ceddice GhlaramineJatigtinte® and Bubseyue raRioatiotSo the

Phtort o nitrerandl b BisS snALSae K 1t s oY Bikslaae S 4 e,
crystal | i zahdvewer, iths almtpogsibepioyuser metidds KheWn By iaOgersor RRIIEAT QAR bt QRIrtAS from

corresponding sulphoxides. For compounds in which there is a bipheny! residue in position 11B of the

mula | are prepared

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



" formula |, optionally separating the precipitate or processing the

sol ution i nwhg way. The resulting conpounds of for
optionally conve@? with the corresponding (i) sol ventsngﬁcg-/%ﬁfzb1(ofbh?l4g
bases or acids to their solvates, salts anhd/or solvates of the salts.
The general definitions of resi dues gi ven above or stated in
preferred ranges apply both to the end 20products of forrmula (I) and
corr espondi nlgrtip @irssponding tfimstianglized i Hgpreot sietvaiives e phenyletriftaded braphesyl nonaflate.

mventi on arepral oan i SreBeCauRE ond BF T RRRIRAPNACER B b8 rhOfees s

phar macoki nEﬁncﬁbnalrgebupdﬂasm@d\y 3 &ato Gropy, @fel dpondlfy pRetiedn the meant:m“éheg aBketal. As
therefore s |tab e for use as rredlc nal ﬁroducts f or

and! or _pr op T ERIEENEFOU o BaO SRS AR RHPEY 52 ITRBNBrORYEne-1 2-dox

phar macegt i galp. aﬁﬁdroﬁ@cgfo@é akel or CRAFRIMI PEbRcRE GO RN 1P nciRxyndhgIN triebxyethy),
can be explained by their action as progesterone receptor

ant agoni st s Eetralydropiiang. bzt pesily etBee-agoni zi ng action on the
progest er ong; & SR Rge, 1Py RIRbSAE e splita® bﬂﬁﬁ%@@ﬁnohﬁ‘yféﬁe\‘s@ﬁ‘sﬂllﬁd B8 art.

use of the conpounds accordl ng to the invention for the treatnent
and/ or pr opRyiingxiegvags ofdiesideiabis thddeta IoHP Pidhersisril kaekhensdepa-hydroxyl group optionally
yper or ol 1 T SRRl RiRARS gy SRR FLEL AP B MHIRSGRLEC! C2!
di seases, of f i r0| erus dormet dosi s or
hor none-1 Ode[hlelawethﬁ prdniuetms bf tiestestiag sompﬁunmis fsetescolEd dert, ticdfse tria éngenéyp e person skilled in
invention i the ¢ unds_accor di to the inventi fo
et reat e 060 P2 BPisRS mRRRLSY B il EEBRUNY: el Sescfbef Wk e hidfres o
af or enent i onederd lcﬂe%marated/\ﬁo%}alﬂldlﬂm%&ﬁﬁﬁﬂﬁﬂ%w tethiddb4@r exaliple crystaliization,
Anot her obj ect t i nvention conprises the conpounds

g 1 STbRE LR TR

according t use in a nethod of treatnent and/or

prophyl axi s 7aé prf:cld@ﬂ' oRiofihe &its ks plabeﬁhlth‘é us@mn@taddh‘@l the @didlalent amount or an excess of
hor m)ne(;gependent breast cance ob# ect of the presen

i nventi dn i ¢ Repreon s WCht'%%Pi'EWHVpB&H'H@“’aTEé‘éP'HtIOHQ %cqm?@undrweme. QSPPT?' Gemical

the Sproductymfa pot.ananﬁéb&mmgkne?feagtafetor {:t@éesél GhelsbIBsh FRAY usd (e
prophyl axi s of di seases i cul ar the aftorenentioned di seases.

Anot her obj d8¢ regitiing gampghnsls eﬁﬁmplﬁ\ﬂbﬁﬁ pryianallscogveried, wWiharorespangingiihgolvents andfor
and/ or prophy 'bés?éé §r a@iﬁs fél'tm%ng%%%s shiR aH@értsblFri]%Qs%Fthé {fs af orementi oned

di seases, using O. according to the
i nvention péﬁhe aa}erqbdef nm@ﬂwémsnduw qivee atbe\@atr patet "bﬁrefletf@r ehags apply boweto the end

uterus oj e 5f'f&ﬁlbl§.(lﬁgﬂi 309 Sﬁaihh& %E R dhe/ 9(at’tfl§g uBanids c;r(?r?er%ecfe%g f&ed in

of the corrp accor g to ven ion per ay per Ien
t unour di seaa@s:aﬁee‘orgarodmém ngi oma or hornone-dependent tunours,

br east t of
or csent 1 nveltti SfPebf, SOBRte TRANR BB wiRAPRe, JPE) %ﬁ&qawo%wal
one conpoundcphaemcskideticgnd mhatntzeodymamentrafierf atich. at | east one or nore

th ti b t I f
or ophyl axi & B TRLBERG LR ER Biech Bl a8 1w SRR B e gt e
t]lc,er'DU[_ diss easiemand o agimalgpl e the foll owi ng active substances/ cl asses
of active

The pharmaceutical efficacy of the compounds according fo the invention can be explained by their action as

progesterone receptor antagonists, and thus by their antagonizing action on the progesterone receptor.

Another object of the present invention is the use of the compounds according to the invention for the

treatment and/or prophylaxis of diseases based on hormone-dependent hyperproliferative processes,
30  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.



" substances can be adninistered either sinultaneously or sequentially:
SERMs, SE lm@gsStrogens, aromatase inhibitors, kinas

i nhi bi tor%&n@%@gﬁﬁsi S ignhi bi tors and/ cytostatics. FO?PQTAE@ZMOIUMMQ

treatment of fibroids of the uterus or endonetriosis, the conpounds

according to the invention can be conbi ned sinul taneously or

sequentially wth gestagens or conbi nati ons of oestrogens and

gest agens. Aoiier oipskaf dhegrasent awanterosomansesitye nereppunde essbraine o thesigventon dor aisegin a

0201250 LDl ASAARE e e BBGE 17085 ) B e Eoeren

(Mol I er et éaleastcdBeeyer Schering Pharma AG. Reginens - optionally

repeated - in which, t rogest erone receptor antagonist is, . ,

i i ot er eAntF2pbe Hafs BB ENER g G G soRmuRR GRSl By fpgaton for tre
adm ni st sat betuctd dfhemghshkageduct or tha tiRgme Gndbr WopRyiE® Hflileadst ek Darticifal the
very suitable for the treatment of fibroids of the uterus and
25endonet r i BSEEENBRRYdISPET ati on of the progesterone receptor

ant agoni st faadineB AbjER S the fdsbRWaREntiBY is28l fefhb® bif wdainRft &fd/of F@pt@%ﬁ& 30 @Ebases, in
for 14 days -optionally repeated - is especially suitable

Si mul t aneou$artiulasteeeieramenipned Aipgasess isina 011J A0 BY ofiesorpraprs ER@ETing dxtba ivenign per
to the invegk) in tHe ; :

consi dered 1I‘a (é)yrﬁégﬂge[?rmeﬂgét %%W%%Wn@ggggﬁwgfﬁgﬁ%ﬁt%_ﬂcoﬁﬁaeceptwe use or of
menopaud8. 80SiERwe of elcepraunds aseprdingde therievertion oer day derl patiest i5)urepuediseases (e.g.
compounds t hat. ' . | j I ,

anti - oest rorg%hlpggdn%rotr %@@aﬁ*‘r@é’g@?@{ tgﬁéﬁrﬁ‘ﬁg bfb%%’t%%rﬁgﬁﬂéorgﬂerg%ngy il téarcffstlon'

t hey i nhi bi Antthes object didhe pésentanventioy eomprises tmedicindd oroductstpentaihisg/ & Isrstirmae tonglound
or oestrogen-l| i | | Qm e,k xi.fer

o s oo Bl e TR 0P Pl P PSS s
Sel ecti ve esthd/@gephyteeis effiecioraliestoatd disezes.s ( SERD) are pharmaceutical s

whi ch ¢ | et e ant agoni ze t he 350estrogen receptor. (' pure .
ot § - oodPr ogtitd ERTABA nGBw: PEaERr e Herre Qe B Sl eeseppof actve
down- WO 2Q{5k{z0620 oehliRGEMniRRY Rt dithdiBneousiPor-seduestialyd SERMs, SERDS) enti-oestrogens,
receptor (for exanple fl.f(l vestrant, ZK-703, En_d ZK-253 (Hoffmann J et

al ., J Nat| qRessinigias, kawsinnibags. sapasnes’s inghigrs By eHRtICescri bed in

WO 98/ 007740 M rRfHeR3 ftRoidHithY\Ge 03 brdAthéRiosid he torfR6rids Q8t8RAMg AR invention can

conpounds that conpletely antagoni ze the oestrogen receptor, for
exanpl e f ul P@SIMbARE simejigpes o1 seaupniply with Gslgoans pri cBbinatiens oggpsijagens and gestagens.

aromat agg amghbdasRl BBl BRaBhiTEdsag! legReRf e REHQLE T WP 9 B384 BQReéHSet al.,
These include, anong ot hers, anastrozol e, |etrozole, exenestane,

vorozol e, f Gelsacsthag. Wad WheH/13bWdPEckerpmmzss al. Sefiering AG read BE BERZAOHMMB249 (Moller
that t f ' . . i
al transt &g al??Bﬂ@@%f%@ Fhe&:ﬁéh@)‘.’ ﬁe@ﬁéﬁ@-é@%rgxaﬁl?rseg%agé?re_ ﬁﬂﬁ?@&%@gﬁr&%ﬁewptor

in particular to’h oups there, e.

i matini b (Gaplegasts) is alinkigied geanasiesgod ofHd fot four gnontas, dfollowedabyt her admisieftaien of the
or block th : r r. .

O ouc ™ ¢ SgPABP o i BR8Pl et AL R0 DR A0 UL & e s
synt het i schddmeioss Admiristratiohi di the qedgbstayonewebeptor antebdnistlifari 84 days, followed by
Gest agens ar

in.the sense o e present invention, .eit t he
b ura o ogaops P B G Eethr fdRvPioPRiAl e R Ptk e i ke
pr ogest er oneSirmiitaibiis ddsévleritial atimigistetionge tHe e brogvends @cdiing to taditlveniidn eOHIGOSERMs,
above the ov tion inhibiting dose, inhihit ovulation. As exanples.
o be cynt HERBE' 0 qe D0t con iRl i TERTRTE o GRBNATS GaerBaLAdn the
| evonor gest rgdnopadepr ot erone acet ate, desogestrel and
3- ket odesogestrel, norethisterone, norethisterone acetate an

di enogestl. ~ SERMS raslerie PYRIeN GRceRiRrSodalere) ek fameRiBES bR e disp ée'qcﬂ\@ and have either
conbi nat i onsnGhii-&ldgéfc SrRsSHgeHzaRtidh Bl exahle GRS BbE ey inhibit the action of cestrogen,
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-



*20in the oral contraceptives that are known per se, for exanple

Yasm n, Fengupspqqgoesfui | ar, Marvelon, YAZ etc. The corrpo'undqu‘,Epz 10/004149
accordl ng to the i1nvention can act systerrP(_:aI |y and/or locally: ?—'or
this purpose they can be applied in a suitable way, e.g. by the oral,
intrauterine, intravaginal, parenteral, pulnonary, nasal, sublingual,

| i ngual , buccal, rectal, der mal , t ransder mal , conj uncti vaI or otic
route or as egHaioRpltheeceptpr (Df example fulvesirariitZK0? endi ZKe25artklafiaann H etehr-t Nag Garger
appl i cation

(TRt ot or 1 o BI040 3 o oS WOSO B A Ty Bl B g ogpecer2
means of, aﬁﬂh@smﬁﬁr ge CIOWIFNR@ (fiahcerapletely @ptbgonizedhies agstmgeh weceapyr, for example
systemnm) . FopjBsfar intrauterine or intravaginal application (cf. e.g.

WO 01/ 47490, especially page 1, line 10 to line 5, line 13 and |ine

7, line 39 t‘-‘@MaﬁasaemEltorsl inigt e emaymé @romames aral theneiogsthe WomaGAtA AP Aidrogens to

Compounds. aBearTg b TEHE: PV RE M i e Bhe R PO e

pol ymers, i fedpasid.i cul ar al so si | oxane-based el astoners (cf. WO

01/ 47490, eci.al.ly page 7 ne 15). For these
rout es of azﬁﬁ‘f“ @Wtéﬁ PErEn2e éﬂ@gf‘}%‘(%fg %Igi%éﬁ@@rrﬁﬁ'qﬁ‘ﬁ fipE ATRdO plherebstiatgs, and in
can be adm fmarﬁdu%fted droRy lgmu;tsameeegl%s@ﬁmbfmé@? or iMé8nib ( Gleevec)

2011/ 003831PCT/ EP2010/ 004149 - 11 - i ck-rel ease and/ o

modi fi ed?r ef"BHUENEYS DAGETS BF- r?ﬁa%i'&ﬁ%ﬁy?ed}ﬁplﬂ‘& f%?c’%'&?‘mfﬁges%l%afﬂﬁ“@fefﬂfﬁtbe?bf@ﬁdtsupply
are suitabl g {ghoer al adm nistration, containing the conpounds
according to the invention in _cryst aI | i ne and/ or anor phous and/ or

di ssol ved f &vistaties g9- aispiplinetexol,(Tg repptusel obsyathelig stbstances Hat ifhivit celhgsawti as cell
wth enteri gyggati ngs or del ayed-di ssol ving or insoluble coatl ngs,

whi ch control the rel ease of the conpound according to the

i nvention), [y u

o ty,de??gieﬁg 7°fe 31(5) tg%l HEE g}["@é ﬁ!regeerl%@@eﬁmoﬂ %@5" the Ffzhlﬁéirﬂ 08% e?o(tqg |t§eﬂ igﬁthetlc
or soft 1§el deivaiivesapsich ke progestesane disalfind da e p@gmmesecem@laheta'sdosages above the
powders, e al enter

Bopl i cat i on CLE BBl RED SRR DG A5 einells o Be RS (oG B iy menton
i nt r avenous drospvencaar yastodene, Idvortorgastiatl; d]yﬁrbteronmtane‘iaﬂl desbgestrel iand rBtetot@agesirel,
or with inc i nt.ramuscul ar, subcut aneous,

10 i ntrader :Tgﬁthlgtﬁrgﬁecﬁcﬁaﬁ%% rg—:ag&at% ?ﬂd?ng f't oneal ). Injection and

i nfusi on pr ion the formof s ensi o

el st ons. R Dees odss Sud Bhoehs shuti fonh e R ahSeross et ae conaned
sui t abl @0as irthes arg eorfiradeptives thit apepknevnt @4 8, foRelEimPle Yagniih, IFemoval, TriquildtEMAelbA! YAZ
routes of admnistration, the followng are suitable, e.g. 1 nhalation
dosage f or m€® (i ncl udi ng pomder i nhal ers, nebulizers), nasal drops,

sol utions, anélcorpbumiisacciraii] B ifveritioh tdﬂ%@dysterﬁlbﬁhy oA RkallP 'FoPHiS B@hose they can
15admi ni stration, filns/wafers or capsules, suppositories, ear or eye

pr epar at i on&® agplied 192 SL@@&WV@% big¥ie 815 nfeulwribnsntswagingl sareniasd, pulmearry.ngsal,
m xtures), |sidfRRA] hiG, Butsd &, Gé}ﬁtal t%h%%m:&alﬂnﬁlfvﬁad?ﬁﬁc réu'feacfﬁgﬁr itftnt or stent.

therapeutl c systems (for exanple patc es)

dust i ng ZBowdriipgening fmpdngin rertisvlarcpelipatign bﬂrh@ﬂ%@frﬁﬁdu&ﬂrﬁra@t@rm@mtm@ortltJDﬁlhtEiuterme
invention cg t f t g T

can be carri edcle gdﬁ@%ﬁﬁél @Eﬁ%}@? k b@ eﬁéémvméggggf’ g@?'%b‘ﬁhefm' )L\Iﬁrﬁﬁ\éRS\Mﬂ@t%vagmal
i nert, non- tioxvaginal pigsysierdeut i caI I y 20 sui tabl e excipients. These

cxCLpLent S FARRAH B MG 950 sl e NS AIREblBh AP e
E)?L)r/ete le endingyl3yaonling ¥, Ilgg E:ﬁmshma‘ﬁt}ﬁ[g? 2 amtdr thgmmang(;sa‘gjot?.)gmﬂﬂwetip?wy pegend, sine 22
o P 8 B R OB OBl S Sl RS o

(for exanpl (po]gahdns,lm warticulavt o i slidxaeer base(deelagtomars t{¢f OWO hE AT 430, efs@émaﬁi}(@dg@'?elme 19 -
ascorbi c aci d3e15(i[ yrl ng matter (e.g. inorganic pignents, for

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

suitable dosage forms.



' 250xi des) and taste and/or odour correctants. Another object of the
present inv 'g‘ﬂn, @g ri ses medi ci nal products that contain_at |ea

one conpoun P ﬂﬁ to the invention, 1Hsual ly toget her WP@T{E%Q%OIQ{JAMQ
nore inert, non-toxic, pharmaceutically sUitable excipients, and use

t hereof for the aforenentioned purposes. Nevertheless, it may
optionally be necessary to deviate fromthe stated anounts, nanely
dependi ng oruicke:lsasechndinen@iiibd-refoasetdesagé fornkmumdtisringatdoming td tﬁ@lpr}ér sad suitable for

Lo or i nt A STGERT BAnRLRT sl acnls Bhe fissionintnswiee sioRamarnhons

may be suf f iaad/ierndissbieedusie, b@s&blbtbiurhcédm cﬂfcﬁét@fr%Blbis%ﬁ&afﬁbl@'m%t@ﬁ@&ﬁﬁngs or
whereas i1 n ot her, cases the state limt must be exceeded

the case of YPRETHSFAMIE A ingplibcagtings, d’}‘}‘ﬂj’@rco%ﬁ?bﬂu‘ﬁt@eﬁs% ohég C%@OMVQCQQE@W%EO the

to di strisbutigediBgSEbléi oSmyAliakrs hadudkifsiaht
W0 2011/ CoonSeiionPENYS oomNATs hRdbihY! eﬁﬁiﬁ?@%\%@%&p%y[’h@m'zm capsules

fol | owi ng t %% &ampleyhassasighn égsoﬁﬂ@aﬂnlﬁmsé@@ C@ﬁfaﬂ! @ale@tgmnlea, geliets, powders, emulsions,

per cent ages shyheNhé BirosoR@F dohitigse Parts by weight. Proportions of
solvents, dilution ratios and concentration figures for liquid/liquid

sol uti ons alRAEpisra epplsation saw kel piece WhGVOﬁctUiglanvabmyptlen(atam[eas insavences,t intraarterial,

explain the y

(116, 178 ﬂtﬁééﬁi Ho' 'miﬁfq {ﬂwﬁ'”{"h L 'gﬁ‘gtr’ﬁ'/ ”;106 ﬁ/a ?L?Eﬁﬁg‘ﬁicﬁf‘rr B Bagous.

hypestr aD4 gltraqieaynal @emn‘reneous or lntrapentoneal) Injection and mfusmn preparatlons in the form of solutions,

ﬁg?g ( ER281$’S&%%§EJ%§ %ﬁg&l%ﬁy&pgﬁ eg s s?é:[:l% powéers among others are glptgblet gstoga%[a o%%s for

decahydr o- 6'pktestpralradinibistBatioh. oxane- 2, 3' 45, 10] epoxycycl opent a[ aj phenant hr
171- ol S,101 1 13 -trinethyl-1

one] 173291 £oPfe S8 b e B b b Bl B et

di oxane- 2, 3péﬁdeamhmmmm@memm{} R] shesrNadarspRls; bbicts % ngudl Cdublingual o buccal
preparat|on 26, 15 2069-2072 (1985)" was ag

hedron Leff,
to 116 ¢ ﬁrawal@ﬁ ﬁm Walers, P gesHlss: émﬂ%’iﬂfﬁféfﬁ@amewmepﬁﬁaﬂ%gaﬂmt@psuies aqueous
t ol uene at -SZ@@:SIOEQQIofGns Ofshaﬁrnﬁ- rﬁnxtl)@é arllpo?)ﬁihdﬂsb%né%s ointments, cr creams, - transdermal

rrethylllthlumllthlumbrom e conpl eX|n et her was
this at the NEHRBUE Bisiome HQFGF@'P'EIP@tCR}%)smﬂm@aﬁtegtftpamsewstmnowﬂe, ihgiants castems:

The reacti onmhétonipdiis ‘é@%rdﬁwb‘%“th@ﬂ%ﬁbntcﬁn Edﬁ(t@{eﬁ’% tﬁQHﬁQHW gm rms. This

chloride solution and was extracted wt eth acet a
phase was w&3heicafjed Wu@aﬁumaaﬂﬁmaéqmsﬂ%wlbumlmlmﬂwm&é rmolaxrclpmarmaceutlcal!y

o bt The ELUTREHARA g SeROTRUIL! A M GRS MileTRl 8
The preci pi tigresgsiplinechetiiosevelactose, Inaanitet) sofvéntafed. tnidediyethyienaglsoms), eiuiiisls and
glsg g ég' m eﬁhﬂt@ Ql\@%nng %\E%ks?’(ﬁ{ enggsg%dl brtquiéc%lggl%g' ]?oglpﬁfso(r%tl_%élgati )glifders (for
25 example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g.
E)egs?] ?’f?il‘g‘ggtf?? %nﬁllgjl’[ (]S':geis F%‘s’cc?rg't ]égd)t co[ounngh%atter J(e& Ino gglr?tg g%:ngnl%g F%ctll'aer)](%l/rln|:)>Iep fron
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.



“ 1,2;6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopenta[a]phenanth

rene-3, 2' 41y baimpasse] - 5, 17(4H) - di ol PCTIEP2010/004149
2011/ 009531PCT/ EP20101004149 - 13 - g magnesi um shavi ngs were
suspended in 5 mM THF and 50 pl di brom)et%ane was added, while

stirring. A solution of 10.31 g of 1-brono-4-(nethylthi opheny) benzene
in 60 mM THE was added to the suspension in such a way that the
reaction tehSSPKENRIES Bilg BlBvingigstgigpeampiseareiiess ﬁtﬁte‘i/&gbe“’@%er RerGsBiages py weight;
5 further houg are AR B8Rt %Bortﬁ)ﬁi bftsbIQe”htsV\@lﬁtloTn hﬁ'lﬂs éh@%r%@ntitaf?onqghres]iér]hqlﬁ@hqmd
CuCl was added and it was stirred for a further 15 m nutes at OC

Then a sol usdluigns@iwaps rgfeige valume. subst ance described in exanpl e Ia) in

50 mM THF was added. Then the reaction mxture was allowed to reach
23C in the space of approx. 3 hours, with stirring, and then it was
stirred at Theifgioviegrgramples gesye focxplain the invdméion withoublimiting itin‘amewaysat ur at ed
aqueous N"%fla Iution was added to the reaction 'm xture, with
external coo g "Stining was continued for 30 10 mnutes and it was

t hen ext ract1eﬁj1Bevhrydfbxﬁ-ﬂr[ibememylslhpmnmWen;&]eﬂé{(mteﬂuoﬂiﬁhyl)emaﬂwrm 3angani c
phases were washed with saturated sodium chloride solution and dried
over sodi um’s ate. m}'@é raw product was purified by silica gel

chr omat ogr aphy ™t d ‘oy crystallization froma mnixture of

di chl or onet han h1 sopropyl ether. This gave 5.72 g of the title
conpound. o ‘ YH NVR (300 MHz, CDCI3): 5=7.50d (2H); 7.30 d

(2H); 4.41 s (1H); 4.28 dbr (1H); 3. 40 3.60 m (4H); 152.51 s (3H);

1.05 s (3H); 0 87s (3H); 0.53s (3H). c¢)

(118, 17 1 O WY 1 . I .
1 estrals, O o do O As E BR R T e LR e LA a7
descri bed i deCﬂh»idpo bkiaspirel &-dioxane-d 3in10jpoxybyclapenialaiphenantiree]-pi-olof

sem -concentrated sul phur| c acid was addegLFand stirring was conti nued
for 3 hours at 23C. Them rhe reaction was poured into

sat urat ed aqueous sodi m drogen 3 eFS‘oI ution. It was

extracted several, @@ W ttret hyh_afet ate The conbined organic
phases were waghed sat ur ated_aqueous sodi um chl ori de 25sol uti on,
dried over sodi sul phate and concentrated under vacuum The raw

pr oduct was ri.fi ) =Sl G 1 it Ny

D Othe! 1o U RASMIER B9, S5l FREATS IRt st s s
d (2H); 5. Sclomne-%’» ELT)] OIeMXMBlOMa{EQmEDaﬂth@nHI -gpie ( (BHprep@aie8 ase (Tighedron\eit. 26,
2011/ 00 31P

(1115, 1713) A7 Q08 PR i FEAORIGS: mgmeringseons o500 et e
hyDest r a- 4 97 290 B afrael .5-molar solufion of methylllthlum-hthlum bromide complex in dlethyl 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 ethy! acetate. The
organic phase was washed with saturated aqueous sodium chloride solution, dried over sodium suiphate
20  and concentrated under vacuum. The raw product was dissolved in 200 m! acetone and 450 ml water was
added. The precipitated product was filtered off and dried in vacuum.
Yield 61.6 g
TH-NMR (400 MHz, CDCI3): &= 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',5',13-trimethyl-11-[4-(methylsulphanyl}phenyl}-17-(pentafluoroethyl)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopentafalphenanthrene-3,2-[1,3]dioxane}-5,17(4H)-
diol



5 a)

(5R 8S, 11R, %ﬁS) 1144- (et hyl sul phanyl ) pheny1]-5', 5 ﬁ@ﬁaﬁﬁﬁh9%49
| -17-(pent a Iuoroet
1,2,6,7,8,11, 12,13, 14 15 16, 17- dodecahydr%splro[cyclopenta[a]phenanth
rene-3,2' -1, 3]d|oxane] 5,17(4H)- diol As in exanple |Ib), 2.7 g of
the title conmpound was prepared from3 g of t he conpound described in
la), 888 ng nagnesi um shigvi ngs =9 Cugéggd 7.94 g of
1- brono- 4- (et hyl t hi pp %;jenzen~ 1H NWVR (300 VHz, CDCl 3):
5=7.50 d (2H): ﬁﬁ‘ 4.39 dbr (1H): 3.40-3.60m
(3H): 2.95 q 7sJ(3H); 0.87 s (3H); 0.53 s (3H).
b)

(3H);
(1113,178)-11-[4- (et hyl sul pha?lj)ophenyl] 17- hydr oxy- 17- ( pent af | uor oet
hyl') estr a- 4,193 glirfRnedum %ﬁavihés wé¥s shslber@é@m R THF)and %Qﬁl Worﬁéetﬁaﬁkewés' é)dht% while

conmpound was_ prepared from 200 he conpound prepared In
reaction Wi ﬁtﬁ"r@e iSOlBlon ok tl-$ 10 & dl- lfgqm%ﬁnw hbﬂthﬁmeﬂﬁ?eﬁmﬁéﬂm@h@ll THFZ@EHdWF@ the

ég?o( ';/'1'%;3 C% §*)5|on fﬁ‘slgl)%1 az\%eyghga@ %Ei}eac%n %Sgrgﬁj%Wd rl_'?go7%><§eb§5 (§ 1%&9 it wa% sﬁn’%d fora

(116, 176 1WW@9%XT)hE Tesulipet sp{mEH wmaquogied tp ATG §5 1 pohieudy was- atidsd(ane: i wasf el for
r oet hypest 1 g+ e Aife L0, T aﬁ%ﬂuﬂm{n%@%ﬁ%ﬂtﬁ%&%ﬁ%%@écﬁ@e@% ' kaiod 92) in 50 mi

180 pl of 3 ydrogen per oxi ion“was a
trifl uor oacetF wasngided. dhenABTeadtion mertwrestas ritogred fooeacBQB“m 1mubeﬁacanbbpprblem hours,

the conpoundtorafriif oef Kl HRE 08 nnkRYI<G0 4 Ry 1 s, 353 By amueous
aci d. It wadiHgl isolutied who addad touthd reactioR mikture, svitidbxternal cooling. Stiming was continued for 30

10 minutes and it was then extracted several fimes with ethyl acetate. The combined organic phases were

washed with saturated sodium chloride solution and dried over sodium sulphate. The raw product was

purified by silica gel chromatography followed by crystallization from a mixture of dichloromethane and

diisopropyl ether. This gave 5.72 g of the titte compound.

TH-NMR (300 MHz, CDCig): 8= 7.50 d (2H); 7.30 d (2H); 4.41 s (1H); 4.28 dbr (1H); 3.40-3.60 m (4H);
15 2.51s(3H); 1.05 s (3H); 0.87 s (3H); 0.53 s (3H).

c)
(11B,178)-17-hydroxy-11-[4-(methylsuiphanyl)phenyl}-17-{pentafluoroethyl)estra-4,9-dien-3-one

20
900 mg of the compound described in 1b} was dissolved in 15 ml methanol. 360 ul of semi-concentrated
sulphuric acid was added and stirming was continued for 3 hours at 23°C. Then the reaction mixture was
poured into saturated aqueous sodium hydrogen carbonate soiution. It was extracted several times with
ethyl acetate. The combined organic phases were washed with saturated aqueous sodium chioride

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): 6= 7.20 d (2H); 7.13 d (2H); 5.80 sbr (1H); 4.45 dbr (1H}; 2.51 5 (3H); 0.68 5
(3H).



" 510C. Then the reaction mixture was poured into ice water. It was
stirred for 2 hours and then the precipitated pro

filtered oft“ﬂj{loﬁ@dg% product obtai ned vvaﬁ purified by sili ggﬁ%!vgﬁ%?mm
chromat ography. This gave 146 ng of the tTtle conpound and 123 ngy of

t he conpound described in exanple 4. 1H NI\/R (400 MHz, CDCI3): 5=7.58

d (2H); 7.38 d (2H); 5.80 sbr (1H); 4.50 dbr (1H); 2.71 s (3H); 0.585
(3H) + 0.56%x{ raﬂe‘?(mxture of the diastereoners). 10 Exanple 4

(116, 17f 3) f| uoroet
hyl ) est r a ﬁaBE“(Bii%*ea%ﬁ@ha%@ﬁﬁ%k%@%@@&Wéﬁeﬁ@ff%ﬁm%%@@@e@e

conpound described in exanple I b) was dissolved in a m xture of 140
m THF and 140 -m net hanpl A solution of 20 g Oxone(r) in 94 nl

wat er was sl O ddﬂjgff;opvvl se at OC. Then it was stirred for a
further 3.5 hour au Then a m xture of water and dichl oronet hane
was added to thgfeaCtion m xture. The phases were separated and the
aqueous phase &< tracted several tinmes wth cfichloronethane. The
conbi ned zor gani ¢ phases were washed with saturated aqueous sodi um
chl oride 20sol ution, dried over sodi um sul phate and concentrat ed
under vacuum The raw product was puri fi ed by silica gel

chr onmat ograph% Thi s % he tle conmpound. 1H NVR 300
MHz, CDCI 3) :(0585711843Y "(521|1F)‘> 1114 tbwié!ﬂm‘zwphewlléﬁ Shimethyl 7-(pantadipor

(1 éH) ;3. 07s 1(5396,110223 1615(18 M- dod%@ahyo\(@p%@b}é&p@ﬁlﬁéﬁﬁeﬁ’%r&%@%@]{@éﬁ@%éﬁ,17(4H)-

diol

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, CDCl3): 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 q (2H); 1.30 £ (3H); 1.07 s (3H); 0.87 s (3H); 0.53 s (3H).

b)
(11p,178)-11-[4-(ethylsulphanyl)phenyl}-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 shr (1H); 4.43 dbr (1H); 2.93 g (2H); 1.29t
(3H); 0.80 s (3H).

Exampie 3
{(11B,17B)-17-Hydroxy-11-{4-[(RS}-methylsulphinyljphenyl}:17-{pentafluoroethyl)estra-4,9-dien-3-one



"As in exanple 4), after purification by silica gel chromatography,

183 ng of t § onpound was obtained by reaction of 4

t he conpoung@c?gscdr ?%ﬁéd in exanple 2a) w HE 1.56 ¢ C)<one(r)OiQ:Trg;ia""ﬁllfm00"'149
m xture of 10 M THF and 10 ml et hanol. B51H NMR (400 MHz, CDCI 3): 5=
7.82 d (2H); 7.40 d (2H); 5.80 sbr (1H); 4.52 dbr (1H); 3.13 g (2H);
1.28t (3H); 0.51 s (3H) Exarrple 6

10( 118, 170) ~-2444- ( bengzyl Iph\ henyl]- F? hydr oxy- 17- ( pent af | uor oe
t hyl ) estra- 4, € a) e

(5R 8S, 11R, 138,148, 178) - 1112 (b phanyl)phenyl] 5,5, 13-trine
thyl-17-( pent @@ oet hyl ) -
1,2,6,7,8,11°12713, 14, 15, 16, 17 dodecahydr ospi ro[ cycl opent a] a] phenant h
rene-3, 2' 111@]&%@6%%@&09551 ﬂ&&)&l’éﬁsoiutféh %s adé& t@§5 hﬂofﬁﬁilﬁﬁél:éﬁc dd¥ at é@CG@WQ stirred

of the title conpound was prepared from8 g of the conpoun

descri bed i #r i%l)mnl@s @rd Hefmihg rieigire rwas [qeded ﬁg@ SUgPRISIOfmyCooigd tq 1688 dof333 36 oy the
(C):]E)CiS?ené >:’| §d1“ eéar&d re%ﬁ'rﬁé% rkul;bﬁ)ﬁﬂlﬁ:croaﬁ fio ac|d( !Lt%a&gtﬁ% 5 ﬁﬂl@e ?’H?urs at
4.05 s (2H) 10°@0T31emthe Béaalon PiX{UZERges pqur@Blﬁo e wpter. IDwBBtimeg Zirp furtber 2 hogs Qrtﬂlﬂ)en the
WD 2011/ 009

(110, 17p) - 1 T34 ¢ AEGronge ALt Mekdy podpt ot wes pued by e 9 g TaRAP
yPest r a- 4, 97ki$ gave Bﬂﬁmm@ftmeﬂrtkléorﬁpcﬁ?cﬁﬂd 023&29 of ltheemapm'ﬁrkdeie&mbed inlexBr@plgd. of

the titl ety . G u . crdn

- exanpl e QA Ey 0 dRE EBR-Toe sl e P eulbR BRAY M 437§ 4 e
met hanol . 5BH NX/S { BB mMde, of GBkstoreonters). 7. 15-7.40 m (7H); 7.06 d (2H);
5.78 sbro(lH) 4.40 dbr (1H); 4.08 s (2H); 0.59s (3H).

0z

Exampie 4
(11B,178)-17-Hydroxy-11-[4-(methylsulphonyl)pheny(]- 17-(pentafluoroethyl)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 ml water was slowly added dropwise at 0°C. Then it was siirred
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 aqueous phase was extracted several times with
dichioromethane. The combined organic phases were washed with saturated aqueous sodium chloride

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

TH-NMR (300 MHz, CDCl3). &= 7.86 d (2H); 7.40 d (2H); 5.81 shr (1H); 4.50 dbr (1H); 3.07 s (3H); 0.51 5
{3H).

25

Example 5
{11B,17)-11-[4-(ethylsuiphonyl)phenyl]-17-hydroxy-17-{pentafluoroethyljestra-4,9-dien-3-one



Exanple 7
10N-R4-[ (11 - hydr oxy- 3- oxo- 17- ( pent af | uor oet hypest j
n-11-yl] phegvy ?ﬁgg%gr;et hyl ) oxi do- A, 6- 5 ﬁ@ﬂébza‘[o?ﬂofmg
sul phanyl i dene] - 4- met hyl benzene sul phona'rql de a)
N-[{4-[(5R 83, 11R, 13S, 14S, 173) -5, 17- Di hydr oxy-51, 51, 13-t ri met hyl - 17-(
pent af | uor oet hyly
151, 2,4,5, 6, %8
] phenant hr ene- 3,
Aphenyl) (RS) (e

%&14, 15248,.17-t et rigdecahydr ospi ro[ cycl opent al a
k'aF Oxane] - ¥

#<ul phanyl i denel - A-net hyl benzene sul phonani de
3 g of the supstance described i @@ pl e | b) was suspended in 80 m
acetonitril e/~x°64"g of Chloram®neT-Tri hydrate(r) was added and
stirring was continued for 20 hours at 23C. Then the reaction m xture
was 20di | ut &8 inexampie ) mafterpusiipatiandiyestiiinn g€l chinmetegraphy,| 188 Mg ref) theftitle compound was

precipitate i i i . i . .
2011100953 1%?5%? %P%éfgp ggﬂi‘?ﬂg@g 91'tﬁeé@@ﬁ%@%ﬁq@&#ﬁ%ﬁ&%@@rv}gﬁjg? 0 Qxone?in amixture
purified byo&ilinldHF gnl10 ohmethaaplogr aphy. This gave 3.16 g of the title

conpound 1. 1 1,3} 10 B ; . ;
7.38 d (Em;H?'.N@W%Q%W( ; 14 ‘gQth'ﬁf@waﬁgﬁ@%&é%@%?'2‘”
2.80 (3H); ZBBOMs(3H), 1.05 s (3H); 0.89 s (3H); 0.45 s (3H)

(m xture of 5di astereoners).

b) N-R4-[ (5R, 8S, 11R, 139, 14S, 17S) -5, 17- di hydroxy-5',5",13-tri methyl-17-
(pent af | uor oet hyl ) -

1,2,4,5,6,7, Sér%é{ &2, 13, 14, 15, 16, 17-t etradecahydr ospi rol cycl openta[a] p
henant hr ene-E?§, i 3] di oxane] - 11- yl ] phenyl) (RS) (et hyl)

oxi do- AG9sulipbars;1i-Aqpaelyistiphay piénpezgoexysul Rhenamkef)edral®-denfonk he
conpound obtained in 7a) was dissolved in 2.5 m acetonitrile and 1.6
m et hanol .[[ 1. 22 g of sodium carbonate and 2.34 m of 30% hydr ogen
peroxi de sol Utipn were added. Then it was stirred for 2.5 hours at
23C. The reactio'x rie<ihas then poured into water. It was
extracted several ™1 vﬁth di chl or onet hane. The conbi ned organic
phases were wash T saturated aqueous sodi um chl oride 15sol ution,
dri ed over sodidn¥sul phate and concentrated under vacuum The raw
product was apuri fied by silica gel chromatography. This gave 2.56 g
of the title conmpound. 1H NWMR (300 MHz, CDCI3): 6= 7.78-8.00 m (4H);
7.51 d (2H) ;5R8S3URA 3§, 249) 175150 (benz1ddthhanyfiprdy |8k 11 thaBthyl-Br-BEntRuddetriy)-
(7H); 2.46 s( (SFQZ' 1.09s ()gl-l)]“:{ﬂ(ozg%lhﬁs _gyg?—l)?ylo.Sl S gsyH) nm xt.ureﬁﬂ())f

di ast er eon‘er152)6.’7' '561)2,13,14,15,16,1 -dodecahydrospiro[cyciopenta[a]phenanthrene-3,2'-[1,3]dioxane]-5,17(4H)-
N-[{41(11p, gp) - 17- hydr oxy- 3- oxo- 17- ( pent af | uor oet hyl ) estra-4, 9-di en-
11-yl ] phenyl } (RS) (net hyl ) oxi do- k6-sul phanyl i dene] - 4- net hyl benzene
sul phonam de

e

As in example 1b), 6.65 g of the title compound was prepared from 8.5 g of the compound described in

15

1a), 2.64 g magnesium shavings, 171 mg CuCl and 30.36 g of 1-benzylsulphanyl-4-bromobenzene in

THF.

TH-NMR (300 MHz, CDCl3): 8= 7.13-7.30 m (7H); 7.10 d (2H); 4.44 s (1H); 4.27 dbr (1H); 4.05 s (2H);
20 3.40-3.80 m (4H); 1.05 s (3H); 0.87 s (3H); 0.51 s (3H).



WO 2011/ 009531PCTI EP20101004149 - 19 - As in exanple 1c), 2.2 g of
the title compR4i) s prepared from2.72 g of the conpound
in 7b) by reactloﬁ)$?th sem - concentrateq sul phuric acid |npﬁﬁﬁﬁgﬁ@ﬂ“4g
1H NWVR (300 MHz, CDCI3): 6= 7.95 d (2H); ; 86 d (2H); 7.45 d (2H);
7.28 d (ZFD 5.81 sbr (1H); 4.51 dbr (1H); 3.41 s (3H); 2.40s (3H);
0.51 s (3H (m xture of maﬂmemmm) 5 Exanple 8
(118, 176) - 111BeR-dki-{tenzyisuiprernaniliyl7sudrptyd Aipentaibmtopthilesiva4)0-dieTi-3opeent af
| uoroet hyl ) estra-4, 9-dien-3-one 500 ng of the conmpound prepared in
exanpl e 7c¢) 0 solved iy .10 chloroform 1.15 m of 10
concentrated sulp s addqd at OC and it was stirred for 7
~hours at 0C.. Then i Qurred into saturated
aqueou3'sodiun1h ar bonat e sol NN T was then nmade basic by
addi ng 5% NaOH. extracted sev s with dichl oronet hane.
The conbi ned orgati ¢ phases were was th saturated aqueous sodi um
chl oride sol,ution, i diums hat e and cqgncentrated under
vacuum The P Q¥ ﬁ?%{fbﬁq\%ﬁ F%%ﬁtﬁfCP’EBO”B‘t/jW irgPargd fom 16hy eiteg @aweusr gescribed in
This gave 1%2RRlee) uyfreat:ttaﬁw&n Jefnﬁcoﬁ&mﬁé?éd%dl huﬂahd‘mﬁmétﬁ»&@ |sz CDCI 3) 6—
55 (8 g il el IR
3.10 s (3H);HOMRE3W DQJsoMbwsw(om mowm 76 S (e LA ke s 21
Exanmpl e 9 0595 (3H).
20( 118, 176) - 17- Hydr oxy- 1144' - ( net hyl sul phanyl ) bi pheny1-4-y1]-17-( pent
af | uor oet hyl ) estra-4, 9-di en- 3-one
a)(5R,88,11R,133,14S,17S)-1144-(benzy|oxy)phenyl]-51,51,13-trinethyl-
17- (pent afl uoroet hyl )- 251,2,6,7,8,11, 12,13, 14,15, 16, 17-dodecahyd
rospi ro[ cycEstenie@ & [ a] phen anth re ne-3,21-[1, 31cl ioxane]-5,17(4 H)-

di ol V\%ZO]‘IJ[QQH ﬂ?ﬁ% 19%58&9]0% %Oégnﬁla%uoroe%yl)estra 4,9-dien-11-ylJphenyl}(RS)(methyl) oxido-As-

suiphanylidene}-4-methylbenzene sulphonamide

N-{{4-[(5R,85,11R,138,148,175)-5,17-Dihydroxy-5',5',13-trimethyl- 17-{pentafiuoroethyl)-
15 1,24,5,6,7.8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopentafalphenanthrene-3,2-[1,3]dioxane]-11-
yllphenyl}{RS)(methyl}-A*-sulphanylidene}-4-methylbenzene sulphonamide

3 g of the substance described in example 1b) was suspended in 80 ml acetonitrile. 1.64 g of Chioramine-
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



' 2.47 g magnesi um shavi ngs were suspended in 5 mM THF and 50 p

di br onoet ha ed, while stirring. A solution of 26.7

1- br ono- 4- (gﬁgﬁaﬁneﬁﬂoxy)benzene in 115 THF was sl owy gﬁgﬂ%&momom49
t he suspension at 65C. The resultant solution was cooled to 0C. 301

ng Cud was added to it. It was stirred 5 for 10 m nutes at 0C and

then a solution of 109 of the substance described in exanple la) in

70 ni | THF veesumdidedaw peiiey way e &k tsilienggtichionpiedrents. B ganed 10 aldhentitie
to 23C whil g rﬁ% dgring in the space of approx. 3 hours and was then

stirred at t?ns tenperature for a further 10 hours Then sat ur at ed
aqueous NHAGH-NIBI(3A0i Mtz GRE!3)arBH o BH) P49 ¢ Ea(7i38ni (KT U eH)AAths (1H); 4.33 dbr

external co h S

extracted sgv ra ‘J't n¥szﬁ-l\)vlﬁf%d’ Q’F‘ﬁ %fﬁ c@{-@iu{ds %ﬁe coﬁ)% %?%%Aﬁl-@ anture of
phases wer e diastberershi.t h sat ur at ed 10 sodium chl oride solution and

dried over sodium sul phate. The raw product was purified by silica

gel chromat ography foll owed by crystallization froma m xture of

di chl or onet bpne and di N-H{oREFRBB/A1REBS)©1S,173)6, 157 -dggirexy S 5, 0B3-Hifethyin 67 -(péritdfiGoroethyl)-
conmpound. 1H

O MR a0 G s Bhiap Sty asbirs a0 Ao
3.42 d (1H); Ilgpﬁ r?@(RS)g yl) oRdo3ESulihdilidensl-4afshylbtzbne shiphonbhide

(5R, 8S, 11R, 13S 7S)-11-[ 4- (benzyl oxy) pheny1] -51, 51, 13-trinmethyl-1
7- (pent af | uor ggt hyl ) - 1 2,6,7,8,11, 12, 13, 14, 15, 16, 17-d odecahyd ros
pi ro[cycl openta[ a] p henant hre 3, 72 11, 31d i oxane] -5, 17(4H)- di ol
205.53 g ammopidm formate and 97 pal | adi um on acti vat ed charcoal
(10% were added to a sol ution o‘f‘“@ 72 g of the conpound descdbed in
9a) in 100 m ~mefRanol Qﬁ%w was stdirred for .hours at 23C and then
filtered on Oell \ eflltra"t ) ntrated under vacuum
This gave 8.5 v pr oduct, whicC 3 sed in the next stage

wi t hout purif'c ) f (300 MHz, CDCI3): 6=7.05d
(2H); 6.70 ,°“4.43 sbr (1 A2AT dbr (1H); 3.50-3.58 m (3H);
253.41 ¢Br (1H); 1.94s (3H); 0.86% (3H) 0.54% (3H). «c¢)

4-[ (5R, 8S, 13336%§§hé—éb§£ound obtalned in YaPTgas dlssolved |n 25ml ac?t?mtnle and 1.6 TI methanol. 1.22 g of
178) 5, 17- Di hydr oxy- 13 hyl-17-( pentaf [ uoroet

1 2,4,5,6,7 sgdlmcalb;gnaiegarmze Bﬂgﬂ Q@D%Mdr@ggﬂ mqga@dg:@nwpn were added. Then |t was stirred for 2.5

I I
oot ofcv<lgheatoke naa edg e Bl BB s gt s

2011/ 009531 MichERsne/ Te 40ained opgbnic phebes Bete whshed with datBaterbdqaecus eddium doride

he conpBundO etk O el G B S50 Bht bl Sechlp o P, Bhout Pulb o

for 30 m nutsiéisa gatch@a@grephy Hidis gue@36 giof the fjile cdnpoordobut ane- 1- sul phonyl

hours. at 0c e choel 35 rb h YRR BLLS LB o AL Sy dag or vy
300 m of sa4a:38Y ed7i9OTheL(BHYY IOGYEH); (0P rSiBH)E0.3 sBH) Yrbiktom ofdiedieRBmert). of

2N sodi um hydroxi de solution. It was stirred for 45 m nutes and then
extracted several tinmes with ethyl acetate. The conbi ned organic

phases vggre cy\@qmﬂhmrp)h17s@dru@@to@d173(9@iﬁaﬂﬁer@emywstrm9 gieh- myl]prré %ﬂhﬂ}ioxmo

over sodi um sul phate. The raw product obtained was purif y sil

gel 10chronﬁ?ﬁ@jﬂ"ﬁ%@ﬁneﬁﬁﬂ%’“@aﬂ?@eﬂm@“@in'@ﬁ the title corrpound 1H NI\/R
(400 MHz, CDCI3): 6= 7.28 d (2H); 7.18 d (2H); 4.42 s (1H); 4.34 dbr
(1H); 3.50-3.58 m(3H); 3.42 d (1H); 1.05 s (3H); 0.86s (3H); 0.50 s

(3H). d)
(5R, 88, 11R, 139%, 14S, 17S) - 51, 51, 1@“ met hy1l-11-[4' - (net hyl sul phanyl ) bi
phenyl-4-yl]- 1L,

i
O==g




" 15(pent af l uoroethyl)-1,2,6,7,8, 11, 12, 13,14, 15, 16, 17- dodecahydr ospi r o[
cycl opent a[ ghRlgpitpgdafr ene- 3, 2" [1 3] di oxane] 5, 17(4H) - di °|PCT?EP%1OBB4149
a 2-nol ar aqueous sodi um car bonate sol ut i % 131 ng of lithi

chloride, 240 ng of 4- (nethylthio)phenylboronic acid and 192 ng of
tetraki s(triphenyl phosphi ne) pal | adi um were added to a 20 sol uti on of
1.2 g of the compound described in 9¢c) in a mxture of 12 m tol uene
and 6 m et AuingrampipHein2 2 ¢ ohipeditie eampeind wael ereparadfiion 2.72 g of the m\ne@d PrEprsl i 7b)
m xt ure of @}r@éﬁ oﬁﬁtﬁgé?ﬁa%orﬁélﬂat\@@&fﬁfhw}ﬁ’%agﬁ\%ﬁﬂ nd 0 the reaction mxture.

It was extrg_é several tinmes wt acetate. The conbi ned
or gani ¢ phagelMREI08 Mia.sHsdp) \ﬁFt?'r%déEl'Ul.r?aBﬁédﬂ@qh@cﬂigH )5 626 i@ hiBostr (8); 4.51 dbr
sol ution ted under vacuum
The raw proghg?4 @H)pg?? {mjdﬁg{ ?Qﬁ}tl 'c"g’%cgj"éﬁ'%‘ﬁ%’ﬁ‘tﬁ% ‘ography. This gave
927 ny 05 the title conmpound. 251H-NI\/R (300 MHz, CDCI3): 6= 7.45-7.55
m(4H) ﬁ?aﬂr@w 7.27 d (2H); 4.45 s (1H); 4.35 dbr (1H);
3. 40- ’f 50 s (3H); 1.07s (3H); 0.978 (3H); 0.58 s (3H).
e) {11B,17B)-17-Hydroxy-11-[4-(RS-methylsulphonimidoyl)phenyl]-17-(pentafiuorcethyl)estra-4,9-dien-3-one
(118, 178)-17-hydroxy-1144"' - (et hyl sul phanyl ) bi phenyl-4-y1]-17-( pent af
| uor oet hyDe a-4,9-dien-3-one WD 2011/ 009531PCT/ EP20101004149 - 22
- As in ex le 1c), 82 ng of the title conpound was prepared from
120 ng of thke=conpound prepar rgedol n 9d) by reactl on with
sem - concentygat ed sul phprl c agh O rre(tﬂgkrﬁ 1H NMR (400

e ( 2H)

MHz, CDCI 3) *"7 45<»7‘ 8 m (4H)S ﬁl’ . 7.24 d (2H); 5.80 sbr
(1H) 4.50 dbr . 50s (3 062/s (3H). Exanple 10
(110, 1713)- 17 C11- [4' - (pe suI phonyl ) bi phenyl-4-y1]-17-( pent

af | uor oet hyDe x4, 9- di en- 3- one _
ggﬁyis 41)1/ ?] %@%9141‘3 théL 7c§ po5u%d 5prlepalr§d t|nr examElQ 391) was 1?&530&1”(? Yd n%luéh%po?o%.l H’é rﬁl of
( pent af HOor caitdmrhipd §ulp721ur& abid Quad hddb2 ,atLG‘Claﬂad ltEuai Gnrc‘ea'fddadmembwcoﬁ@h kHe[r&ation
clopenta[a]g nant hr ene- 3 2t %13d| 517 -diol F FF F 15As .
Bl o DU GOt b Seaet FELS OB OO s A | MDA
of the conmpepaming 6% NaDRSEwasexiexRIBEEratines ﬁr[ﬁﬂd[chloromethane The combined organic phases
(4- met hyl sul phony] phenyl )boronic acid in the presence of

t et raki s( t r MEREHPIFhBYL AREIED AAYeRd Serfum Fbalmdarﬁo@moﬂﬁqueovefzswnaﬁulphate and

aqueous sodbgigarkalbd Rl Jackih,Uine Oy b
et hanol VR (30 M@t g:%gc(:?)%ﬂigd B s e (5H) raph7y L

(2H): 7.88 aOB(Mfthe‘Fﬂes.lgmepuotQH) 4 48 s (1H); 4.45 dbr 20(1H):
3.45-3. 65 mififfiki308 M2, éocﬁﬁ*&mg%d}ﬁ& 7830 A Lo 1) H B0 abP1 828 14350y + 3,106

(3H); 0.56 s (3H) + 0.40 s (3H) (mixture of diastereomers).

Example 9
20 (11B,17B)-17-Hydroxy-11-[4'-(methyisulphanyl)biphenyl-4-yl}-17-(pentafiuoroethylestra-4,9-dien-3-one

a) (5R,85,11R,138,148,175)-11-[4-(benzyloxy)phenyl}-5',5',13-trimethyl-17-{pentafluoroethyl)-
25 1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopenta[alphenanthrene-3,2-[1, 3}dioxane]-5,17(4H)-
diol



' WD 2011/ 009531PCTI EP2010/ 004149 - 23 - As in exanple 1c), 62 ng of

thetitlec s prepared from 110 ng of the conpound r
in 10a) by reactllgor?\g@mth sem - concentr at sul phuric acid i RB'FIE&Z%‘IO?(%‘MQ
met hanol . 1H NVR (400 MHz, 3): 6=8.00d (2H); 7.75 d

(2H); 7.55 d (2H); 7.30 d (2H); 5.80 sbr (1H); 4.50 dbr 5(1H); 3.09s
(3H); 0.65s (3H). Exanple 11

N-R4"-[ (1113, 176) 17- hy,QrFoxy 3- 17 (pent af | uor oet hyl )estra-4, 9-di e
n- 11-yl pi pheny1-4 ;neth oH

oxi do- k6- sul phan f.fjhonam de 0=5=0 10 a)
N-R4' -[ (5R, 83,41 R. ] 51,51, 13-tdnet hyl -17-(p
ent af | uor oet-By| - 1,2 4, 5 6, 7, 8 1 ? +13, 14,15, 16, 17-t et radecahyd
rospi ro[ cycl ope nta[ a] phen anth r % 3‘ 2 -[1,3]d ioxane]-11- ylj bi

phenyl-4-y1) (RS) (meth k4- sul phanyl i dene] - 4- rreth | benzene _
et i LSS RN g e L A———
prepared frgfmi ﬁ)sdﬁﬁo@cﬁf 26 oﬂpﬁmﬁhm@héhyiﬁl%x?)@edzéhe@ﬁ(ﬂml ?ngﬂz}s s}Mqu Bdded to the
Chl or am ne- T- Tdh drat&(ﬁﬁeln acetonitrile VR (30

CDCI 3): 5=7 Sé¥enploggt e psuliant golitiop yras choleggo o @Qil)mg Cpchwscmdr{emlt it was stirred

?3‘:055 (1 15% énﬁ‘ (1@91mdt@§ at 98t arlﬂ)then% sﬁl@t‘toﬁ 016@1 g’Bf ﬁwé's'@bstar?ce%gscﬁb’ép%exgrnﬁé afin 70 mi THF

di ast er eomeMgj ad 9&/@“@01’3@/@@%‘3‘1@@!“@@1&0 1COMDLIDQZ3 C while stimirig)in the space of approx.
N-R4' -[(5R, %%ﬁ%?ndl@é i Srirtei 2k s thrfipertiehY BF 9%¥Rer 10 ﬁour&%ﬁén@a{ﬂ?atte@%queous fH,c

pent af | uonet h .
1,2,4,5,6,7 SQU’EM wapadds] tg the r@ctma mixire, withreatidmelabafioly. & e/ps stiopdfored foherddajirilep and

DFB?BLQL;‘PGZ}%n ?tr(agéi %3'& [ltlr(ﬂ ic‘i%l acptate, ITh comip?d&éq?gif p}lf_s%v%eﬁ%/waggqﬁliugﬁﬁaturated
sul phondfi decditBrshlaride eoduilmplam Glim)i ovﬁ%dmrg saifhat=nEhet daiv] prodoc Wae Wokliedd silica gel
obt o 1o 1 O3S B, RN AR SR o B
a m xture ofgawd@tguhitht titel cempondd. met hanol .
TH-NMR (400 MHz, CDClg): 5= 7.30-7.50 m (5H); 7.12 d (2H): 6.88 d (2H); 5.02 s (2H); 443 5 (1H); 4.28
dbr (1H); 3.50-3.60 m (3H); 3.42 d (1H); 1.06 s (3H); 0.87 s (3H): 0.56 5 (3H).

15
b) (5R,8S,11R,135,148,178)-11-[4-(benzyloxy)phenyl]-5',5',13-frimethyl-17-(pentafiuoroethyl)-
1,2,6,7,8,11,12,13,14,15,16,17-dodecahydrospiro[cyclopentafa]phenanthrene-3,2'-[1,3]dioxane]-5, 17(4H)-
diol

20 5.53 g ammonium formate and 972 mg paltadium on activated charcoal {10%) were added to a solution of
9.72 g of the compound described in 9a) in 100 ml methanol. It was stimed 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, CDClg): 6= 7.05 d (2H); 6.70 d (2H}; 4.43 sbr {1H); 4.27 dbr (1H); 3.50-3.58 m {3H);

25  3.41sbr(1H); 1.94 s (3H); 0.86 s (3H); 0.54 s (3H).

c) 4-[(5R,88,11R,138,148,178)-5,17-Dihydroxy-5'5', 13-trimethyl-17-{pentafluoroethyl)-
1,2,4,5,8,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopentafajphenanthrene-3,2'-[1,3}dioxan]-11-
yllphenyl-1,1,2,2,3,3.4,4,4-nonafluorobutane-1-sulphonate



" 1H- NWVR (300 MHz, CDCI3) 5= 8.04 d (2H); 7.87 d (2H); 7.78 d (2H);

7.50 d (2H) 7.27 d (2H); 4.46s (1H); 4.40 dbr ;
3.40-3. 60 W(Ozﬁ—b‘wnngsﬁ (3H) 2. 39s (3H) 11.07s (3H); 0.87sP(%T%?10’004149
0.56s 10(3H) (m xture of diastereoners). )

N-F-[(11p, 1713)-17- hydr oxy- 3- oxo- 17- ( pent af | uor oet hyl ) estra- 4, 9-di en-
11-yli bi phenyl-4-y1) (RS) (nethyl) -
oxi do- A, 6- sul phanyl i dene] - 4- net hyl benzene sul phonam de 15As in

exanple 1c), %R3.nmg of the titd e orrpound was prepared from 633 ng of
t he conpound pr @‘s-e 1l 11b) yEapty on wHthh sem - concentrat ed

sul phuric acid in Jiethgfol . 1H NIR T 13): 5= 8.06 d (2H);
7.87 d (2H); @ (2 ; 7_52d(2 0<#7. 35 m (4H); 5.80 sbr
(1H); 4.51 )T 3.45s (3H); : H) o. 62s (3H) (mixture of

di ast ereoner§) . 20 iExarrpI e 12

pent af | uor o3 HyBELE 1 &aecsobi TGN S091 G0 SAmL PR BABTIbA 580 be

- 25 - As iompumigebsbdd.in &3 100 mphbstiite THF. ttlvas StrepRHSImnASs &0 briCadnd edn 562 ml
from500_ng of the cog;pound rhBregared in exanﬁ)l e 1lc reaction wt

concent r at e @eEiprohHaRer tesulpbony fueride meRAIsLTGHlY. Then it was St)"f[ingwﬁt'ﬂb%dé '\W&at 0°C.

CDCI3): 6= § h&ﬁh@reét%b‘ﬁ mlthFe7vﬂ':s go&r@d'i)\to a e Of iﬁlaH) of séturdidd QO&Mydroéenaﬁrbonate
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( 5R, 88, 11R, thigide 4elution 3nd dried Hyerisgdiym iswihelsy Thelraw produrt abteioadrwnstohyfied by silice gel

4' - sul phanyl
1,2,6, hg f%@gqqupﬁd@éaaf%mﬁg 8Ifﬂ5et'(t:|% Omg?uggpl ro[ cycl opent a[ a] phenant h
rene-3,2'11, H]NMR)()@@(hMﬂiz BDCIgL Ay 28 di(2H); 7. 850&H); A.42 % &1)] 4349y (1HY 2S0-358 mf(3H);
the title c r g of the conmpound described in
exanpl e 9c¢) %%Wﬁ 1@?&%?@%2&% Sgg]t(%lrln c acid in the presence of
tetraki s(triphenyl phosphi ne)pal | adium |ithiumchloride, 2-nolar
aqueous SOdI m car bonat [ uti I 1, olu
thanol . | THINR (400 nrRimnirass 178 o agndr bR Mg anapy a1 17
4.30 dbr15( 1+(ﬂantaﬁméo@ma)-ﬁ@,6,m,q1412)1;3,11,.1Qfs,ﬁ-d(a&’dcahydr@sp&@@cléﬁdnﬁa[a]pﬂeréﬁkh@ne-s,zu
(3H). 20 [1,3]dioxanel-5,17{4H)-diol

EFFE F

F o
=)
F A

F FFO C

2ml of a 2-molar agueous sodium carbonate solution, 131 mg of lithium chicride, 240 mg of 4-
(methylthio)phenylboronic acid and 192 mg of tefrakis{triphenylphosphine)palladium were added o a

20 solution of 1.2 g of the compound described in 9¢) in a mixture of 12 mi toluene and 6 m! ethanol. Then it
was boiled under reflux for 2 hours. Then a mixture of ethyl acetate and water was added to the reaction
mixture. If was extracted several times 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 fitle compound.

25 TH-NMR (300 MHz, CDClg): &= 7.45-7.55 m (4H}; 7.30 d (2H); 7.27 d (2H); 4.45 s (1H); 4.35 dbr (1H);
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-(pentafiuoroethyl)estra-4,9-dien-3-one
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20(1H); B.4058s8AQ); 06ty 2.75 s (6H); 1.06s (3H); 0.88s (3H); 0.57s
(3H). WO 20111009531P / EP2010/ 004149 - 27 - As in exanple 1c), 113
ng of the title conpound was prepared from 230 ng of the conpound
prepared i ngkide 1Y reactl on with sem -concentrated sul phuric acid in
nmet hanol . 400 MHz, CDCI3) 6=7.83 d (2H); 7.72 d
(2H); 7.55 &11p.55R) 17-hifdr:95y*d -4 fmgihyiselptmoy)ginhenyAyjl-17-emaluerpgthyigsiradg 9-dien-F-ome
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a) (5R,85,11R,135,145,175)-5',5',13-trimethyl-11-J4'-(methylsulphonyl)biphenyl-4-yl}-17-
(pentafluoroethyi)-1,2,6,7,8,11,12,13,14,15,16,17-dedecahydrospiro[cyclopentalalphenanthrene-3,2'-
[1,3]dioxane]-5,17(4H)-diol

15 Asin example 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 foluene and ethanol.

TH-NMR (300 MHz, CDClg): &= 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 5 (3H); 0.62 s (3H).

b} {(11B,17B)-17-hydroxy-11-[4'-(methylsulphonyl)biphenyl-4-yl]-17-(pentafluoroethyl)estra-4,8-dien-3-one
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2011/ 009531PCT/ EP2010/ 004149 - 28 - 1H NWR (300 MHz, CDClI3): 5= 7.65

d (2H); 7.46GxamgeH); 4.45 s (1H); 4.38 dbr (1H); 3.40-3.60 m (4H);
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met hanol . 1 NVR (400 MHz, CDCI3): 5= 7.69 d (2H); 7.38 d (2H);
5.80 sbr (1H® 4.04 dbr (1H); 2.68 s (6H); 0.52s (3H WO

n-butyl I'i t hi um n[_hg
30 minutes. It was |m

20111009531 RP£ETLEP2010/ 004149
10
a) N-[{4-[(5R,85,11R,138,148,17S)-5,17-dihydroxy-5',5',13-trimethyl-17-(pentafluoroethyl)-
1,24,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopentajalphenanthrene-3,2'-[1,3]dioxane]-11-
yllbiphenyl-4-y[}(RS)(methyl)- A4-suiphanylidene]-4-methylbenzene sulphonamide
15

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, CDClg): 8= 7.65-7.80 (6H); 7.47 d (2H); 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).
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as percenta n

1167 o Adet o peamns 58 A0 1R pBall v a8 08 il s B S oipt
- pr egna- 4, 9extimple-13a)diyeeasiim with 30% hydrogen peroxide solution and sodrum carbonate in a mixture of

20, 20, 21, 21 I 17- hydr oxy-1113-14- (hydroxyacetyl ) pheny1] -
19-nor-17a-pr N one, ver otent and therefore preferre
9- p%i? ﬁi“@@be{ﬁgngf) 3- y p d ther ef pr ef d

exanpl es fr6mmqwommoegda=\mm)m5&7@zzH WETEd (28R 760 dgeh); 7.35 d (2H); 7.27 d
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the statied (3simicoapdiasesonsdiows agoni stl c activity. b) antagonistic
activity: S5Al of the stated conmpounds show 100% ant agoni stic
efficacy. The antagonistic efficacy of the conpounds is presented in

Table 1. Co il oge: )
et or b CRRENORATHRIAS ok R uofbels ARt SRRV R YIRS methy)-

ox1do lﬁ—suIphanylldene]—4-methylbenzene sulphonamide

15 Asin example 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 mathanol.
TH-NMR (300 MHz, CDCl3): &= 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,178)-17-hydroxy-11-[4-(RS-methylsulphonimidoyl)biphenyl-4-yl]-17-(pentaflucroethyl)estra-4,9-dien-
3-one



' 1C50 [nnol/1] Efficacy [A] Potency |C50 [nnol/1] Efficacy [%

1113- (4- Acetwd heoeesdt- 20, 20, 21, 21, 21- _ PCT/EP2010/004149
pentafluoro-l?-hydroxy-19-nor-l?a-pregnagg4,9-d|en-3-one 0. 014 100

0. 02 100 20, 20, 21, 21, 21- Pent af | uor o- 17- hydr oxy-

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

di en-3-one 0.18 100 0.28 100 Exanple 1 0.011

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.

TH-NMR (300 MHz, CDCl3): 6= 8.07 d (2H); 7.74 d (2H); 7.55 d (2H); 7.30 d (2H); 5.80 sbr (1H); 4.51 dbr
5  (1H); 3.15 s (3H); 0.64 s (3H) (mixture of diastereomers).

Example 13
(11B,17B)-17-hydroxy-17-(pentafluoroethyl)-11-(4"-sulphanylbiphenyl-4-y)estra-4,9-dien-3-one

10
a) {5R,8S,11R,138,1485,175)-5',5',13-trimethyl-17-{pentafluoroethy!)-11-{4"-sulphanylbiphenyl-4-yl}-
1,2,8,7,8,11,12,13,14,15,16,17-dodecahydrospirofcyclopentafa]phenanthrene-3,2-[1,3]dioxane]-5,17(4H)-
diol

e NSRS o

S
F R
F F Fo @

15 As in example 9d), 478 mg of the tile compound was prepared from 1 g of the compound described in
example 9c) and (4-mercaptophenyl)boronic acid in the presence of tetrakis(triphenyiphosphine)palladium,
lithium chloride, 2-molar aqueous sodium carbonate solution in a mixture of toluene and ethanal,

TH-NMR (400 MHz, CDCl3): &= 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).

20

b) (118,17B)-17-hydroxy-17-(pentafiuoroethyi)-11-(4'-sulphanylbiphenyi-4-yhesira-4,9-dien-3-one
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As in example 1c), 103 mg of the fitte 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, CDCI3): 8= 7.20-7.38 m (6H); 7.11d (2H); 5.78 sbr (1H); 4.42 dbr (1H); 0.61 s (3H)

Example 14
4-[(11B,17p)-17-hydroxy-3-oxo-17-(pentafluoroethyljestra-4,9-dien-11-yl}-N,N-dimethylbiphenyl-4-
sulphonamide

a) 4-[(5R,85,11R,138,148,178)-5,17-dihydroxy-5' 5', 13-trimethyl-17-(pentafiuoroethyl)-
1,24,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopenta[ajphenanthrene-3,2-[1,3]dioxane]-11-
yl}-N,N-dimethylbiphenyl-4-sulphonamide

a0
\Y/
\S/

As in example 9d), 235 mg of the fitle compound was prepared from 300 mg of the compound described in
example 9c) and [4-[(dimethylamino)sulphonyllphenyllboronic  acid in  the presence of
tetrakis(triphenylphosphine)palladium, lithium chloride, 2-mofar agueous 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,17B)-17-hydroxy-3-oxo-17-(pentafluoroethyl)estra-4,9-dien-11-yl}-N,N-dimethylbiphenyl-4-
sulphonamide
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As in example 1¢), 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 methanal,

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-[(11B,17B)-17-Hydroxy-3-oxo-17-(pentaflucroethyljestra-4,9-dien-11-yl}-N,N-dimethylbenzene
sulphonamide

a) 4-{(5R,85,11R,138,148,178)-5,17-Dihydroxy-5',5',13-trimethyl-17-(pentafiuoroethyi)-
1,24,5,6,7,8,11,12,13,14,15,16,17-tetradecahydrospiro[cyclopentafajphenanthrene-3,2-[1,3]dioxan]-11-
yll-N,N-dimethylbenzene sulphonamide

9.1 ml of a 2-mofar solution of diisopropylmagnesium chioride in diethyl ether was diluted with 10 ml 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 NH,Cl 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 combined 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 title compound.
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THNMR (300 MHz, CDCl3): 8= 7.65 d (2H); 7.40 d (2H); 445 s (1H); 438 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-[{11B,178)-17-Hydroxy-3-oxo-17-{pentafluoroethyljestra-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): 6= 7.69 d (2H); 7.38 d (2H); 5.80 sbr (1H}; 4.04 dbr (1H); 2.68 s (6H); 0.52 s
(3H)
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characteri st pro erone recep
ut erus was absante rieegative cortrbiporpin émemasence fof mtrelasing amodrnitd efshe Eerpilve tedt compound
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ool 107 R AL ERURL 0 S Bl RS bt BB rton
Vehicle O hyadmpbenishc edilily3 thb7defs wdré-thed Qutly 04 Imlof- promegestone and additionally with
increasing amounts of the respective test compound (0.01 nmol/l, 0.1 nmoldl, 1 nmold, 10 nmol/l,
100 nmol/l and 1 molfl). 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
15 efficacy and as ECs; or ICs concenirations.
11B-(4-Acetyiphenyl)-20,20,21,21,21-pentafluaro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one and
20,20,21,21,21-pentafluoro-17-hydroxy-11B-[4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-3-one,
very potent and therefore preferred examples from W098/34947 and WQ2008/058767, were tested as

comparative compounds along with the test compound.
20



thylsulphanyl)phenyl]
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i

17-
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a) agonistic acfivity:

None of the stated test compounds shows agonistic activity.

b) antagonistic acfivity;

5 Allof the stated compounds show 100% antagonistic efficacy.

The antagonistic efficacy of the compounds is presented in Table 1.

(pent af | uor get hypestra- 4, 9-di en-

(pent af | uor oet hyl ) estra- 4, 9-di en- 3-
1100 Exanple 4 (1113, 1713)-17- hydr oxy- Tkt

one

P2010/004149
one

Progesterone receptor A (PR-

Progesterone receptor B (PR-

A) B)
Compound Potency Efficacy Potency Efficacy
|Cs0 [nmoll] [%) |Csp [nmol/l] [%]
11B-(4-Acetylphenyl}-20,20,21,21,21- 0.014 100 0.02 100
pentafiuoro-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
11B-[4-(hydroxyacatyl)phenyl}-19-nor-17 oc-
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 0.096 100 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




100 5.0 100

met hyl sul phgpizg @Ryds) - phenyl | -
one 0.15 40 0.5 100
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7- hydr oxy- 1F4mp

estra-4,

17-
1.5 100 5.

were used f

assessi ng

Exanpl e 8 (116,1713)-17-hydroxy 11 [4 (RS
(pent af | uor oet hyl') est r a- 4yGyedb@dioes 49
100
Exanpl e 18) Metabolic stability
of (1113,1713)-17- hydroxy 1114- (et hyl sul phonyl ) pheny1] - 17-
(pentafluoroethi/ Mtra 9-di en-3-one and (11 [3,17f3)-1

& WP%@FW&M‘)“’E phenyl 4-y13-17- (pent af | uor oet hyl)

9-di en- 3T}%na%tldnrbf BidgRRroné ‘éﬁ‘cf ofriﬂec;fréb‘éé%&&% rédé’lat% is a fundamental Frecondmon for
| sol at ed human |iver mcroSonmes (HLM

met abol i ¢ ssugeassiiltpegRAMCEY GRFidian lismasimaise Heer pgesigpnganigaanistic action of the compounds
according to the invention was tested on pregnant rats (6 rats per group) on day 5 o 7 post coitum with

10

15

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 conirol 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 mlfkg of vehicle {benzyl benzoate/castor oil; 1+4 [viv]) 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, haemotrhagic or otherwise abnormal nidation sites on day 9 (d9 p.c.) was

assessed as abortion. The resulfs 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
Imgfkg] s.¢. or p.o. [%]
Vehicle 0
Example 1 05 80
(11B,17B)-17-hydroxy-11-[4- 15 100
(methylsulphanyl)phenyl]-17-
(pentafiuoroethyl}estra-4,9-dien-3- 5.0 100
one
Example 4 0.15 40
11B,17pB)-17-hydroxy-11-[4-
(118,17B)-17-hydroxy-11-| 05 100
(methylsulphonyl)phenyl}-17-
{pentafiucroethyl)estra-4,9-dien-3- 1.5 100
one 5.0 100
Example 8 0.15 40
{(11B,17B)-17-hydroxy-11-[4-(RS-
methylsulphonimidoyl)-phenyl]-17- 05 100
(pentafluoroethyl)estra-4,9-dien-3- 15 100
one 5.0 100




| ncubations were carried out with 2.4 m of HLMsolution (0.5 ng/m
protein con%%)mo@gg.[pl of the test conpound (final concentgcqupgﬂofbmmg
pM and 0.6 of the cofactor m xture (3, NADPH generating system of
3 1U glucose- 6 phosphat e dehydr ogenase, i%, 6 nmg gl ucose- 6- phosphat e,
1.2 ng NADP) at 37C in 100 nNIphosphate buffer at pH 7.4. Sanples are
taken at 6 tinme points (2-60 mn reci |tated w th an equal

10
Vol urte.of  rEATHRoIEBrREUHREe U of T1BE- Satos it e B pd e IphenyI- 7
th t
ol car ance. o PR B A8t b {ip. PR Ko T Rfe Ml th Soynphen

cal cul at ed #lph7-(periafluatoethyljdstra-f.8died-3fone mthhmalbh\eaIMmmmen‘(HtM)e

subst ance. Based on this, together with various physi ol ogi cal
characteristics [ e i
o oL e s REBE Y, i HSSR LA ety v AR i o
phase 1 §eacommusds ofldeserdl foeh@dbiol i c) in vivo clearance in hunans

predi cted 15 correspondingly for the test conpounds

E ééﬁ? a]} rﬁz); f{‘é‘%b%qq% gféf%é_ é"}léﬁ[ éﬁ’f gﬂﬁgﬁﬁtl §tu IéL (rt]}(!)r? @%%ynlll proerm content), 30 pl of the fest

(1113, 170) - tofapoyrdr( ﬁmlycoﬁnémmhen(‘lrmﬂ taydl @;Blhtpmhayrdafadmr (&-NADRH-benerating system of 3

L PErOS L tPaase N anhss et fedifopenast s 3 SPcns B ok b By AR AiTaC Hgaymm

- I ) phosphate buﬁerfat pH 7§1 Samples are taken gt 6 time points (2-60 ml[l:l] Freculaltatﬁd Wlﬂi :’):ln %qual
Exanpl e Per neat i onof (1 171 Xy-1114- ( met sul phon p
oy 1o 110 ( B MBS SO e st AubsaEs G 1 e Bugeteian s gk By LC-
the perneat lVLSFM§Iar\é@b|§Srhe GrnSic ZleiBthde Sof metéabs@an@eeinlthecméﬂhmat;mﬁé)&@&%non can be
cells/m were cultivated on Transwell Cear filter inserts

(pol yester; c%@&a@edgprg &e(halislifgfpyndifas the pregisioyn ¢f é]e|5ub§'@nqeuB@eq)qu§h1§§ogpiggr with various
| east 14 da (

95% ai r hum}sgylﬁtoe l&n%eHalgrég&'Pu ﬁtg%ogdéwgqgw%}le%ve% n‘iﬁdél A I s agtﬁer?gg% 1c?a?(‘?neﬁbo![c
cel | nmonol ayiesvo cletrence wilivsensttiiteiase reactioss. sTh%te:n%ilemEERVQ@ﬂa@ege ipvaignans predicted

cul tur e eart R GRIR ora el VEF| el PaT CRLRY P aphdd ty GRB Rk hahgp--

1.5 basolr&hteﬂmio}th;&)asiramIﬂehenelolns aneretggmab 17-Hydragyeid -[4'«matliylstilpiton biphanyl-4-yi)-

concent rat i desatseRm REvPika G warepiiB b Dhfe e b A {BHo PR empo

mn) was taken fromthe apical conpartnent and 100 pl of ice-cold

st oppi ng solution was added to it imediately. The filters were then
i ncubated at 37C with gentle shaking for 90 mn, then 100 pl was
taken again fromthe apical side (Ap90 m n) and 400 pl fromthe

basol ateral side (Bas90 mn) and in each case the sane vol une of

st oppi ng sol ution was added. After further dilution of the sanples
with 4 times the volune of stopping solution/transport buffer (1+1)
they were sedi mented overni ght at -20C and the 15supernat ant was

anal ysed by LCVS/ M5. The Papp val ue of the substances was cal cul ated
fromthe followi ng forrmula. Papp- Vres A OO don Vres: buffer
vol une on the receptor side; A filter area = 1 cn2; Cto, den
concentration of substance on the donor side; ACres/At: change in
concentration of substance over tine on the receptor side

(113, 1713)-17- Hydr oxy- 11-[ 4- ( net hyl sul phonyl ) pheny1] - 17- ( pent af | uor oe
t hyl )estra-4, 9-di en-3-one showed a 20very high perneation of 104 nm's
in this assay.



WO 2011/ 009531PCT/ EP20101004149 - 34 - Exanple 20) Investigation of
the action wo Zoiioegsendi ovascul ar system (incl. ECG of anaggirrebiiafos]4o
beagl e dogs .33.

(1113, 17p)-17-Hydr oxy-1144- (et hyl sul phonyl)phenyl] 17- (pent af | uor oet
hyDestr a- 4, 9-di en- 3-one, dissolved in a m xture of PEG 400 and
HP-fSCD(60%PEG400 40% HP- - CD 0 adm ni st er

i nt r avenousFXAMpls an®est REMestion f cthal & 1Be1wgh'1§ WBFQ§Y1HH‘§“%W'RR€'FY§H'E9"MH17'
the dogs wa@emaﬂmhmy?yesﬂgﬂg dmrsfem&rm&@dca@r group and additionally 3
dogs in the control group. 0.1; 0.33 and 1 ng/ kg of the substance was
adm nistered in 3 consecutive infusions, in each case over a period

of 30 mi nut B¥ thepranenionr sien Garedrelsarth o eticewnt of 33e008 cells/ W%%W“'K&}jedeBrTf@@Ne"
m nut es. The@ﬁé’r fﬁ@rmb&s péﬂf‘e&t@r 5&5%‘@9 b QR Fnh@ m@ﬂ‘béﬁ%h]ﬁ:r@ﬁlatéé%r‘ a‘?\é%sttﬂi 'aEys in cell

pOI nts. est | asnma [ evel aver ag for al ani mal S)
ng/m atdt h@xlterﬁdnes!funt tied nathiat @7 Cn ks FBn andl@ﬁ% alrhbun‘vtétm &ejor@idlseetestartrgeenfy the

| neCompar! o Qlnthits! 0% bhleyerflo Bl ARG - ENARo AL IRE, wic

tery pressure,
artenal bl oowstbe g@ssiar than Bk ¢m?Zr Shes theEt@ﬂS):u!merreedmhswembced WD hot transport buffer

2011/ 009531&’)@:415@@&?’1%@%“%0(’5%@0 RO ol }N% @@fb%@d?ﬁt]ﬁrt n\?hgirggb\%rﬁﬁarbgw?est was

a residue Y r~a“phe r’ng once or
resi due Y, performediis dqmd:aescateajmfostanmtcbme@mﬂnmpofmlmmtstimgalﬁﬁ%e &(pByntens, 100 p

3 - G-y (oiyig afh i, P et pperieBase r Ukl o GRS e ced to

aryl, RA4st amthedbey. e dtoauRreNd)intiRated BETt@nhsgehtRrshaking fy 0 iR, then 100 pl was taken
4-methyl pheggalin from the apical side (Ap90 min) and 400 pl 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
15  supernatant was analysed by LCMS/MS. The Papp value of the substances was calcutated from the

following formula.

res ACT(!S

V
Papp = °
A ’ CtO,don At

Vies: buffer volume on the receptor side; A: filter area = 1 cm2 Cy, 4on, cOncentration of substance on the

donor side; AC./At; change in concentration of substance over time on the receptor side

{(11B,17B}-17-Hydroxy-11-[4-(methylsulphonyl)phenyl}-17-(pentaflucroethyl)estra-4,9-dien-3-one showed a
20 very high permeation of 104 nm/s in this assay.



Xdenot es an oxygen atom NOR7 or NNHSO2R7, R7is selected fromthe
group conprwei2ew/0o9sdnogen, G -G o-alkyl, aryl 15 R9, R o PCT/EP2010/004149
i ndependently of one another are sel ect egl4fromthe group conpri sing
hydrogen, C -Ci o-al kyl or aryl or alternatively represent, together
with the nitrogen atom a 3- to 8-nenbered, saturated or unsaturated
het erocyclig ri nd their arate stereoi so t hei | t.s .
sol vat o or Pl andivesyiolint o 26 RuBh S e ARy SSHEr Sispm el ECE) of Shaesthetized
modi fi cati ofgagle d6yd. Conpound according to Claim1, in which stands
either for a residue Y or for a phenyl ring substituted once with a

5(0) 21, 5 BY Ry V39St KRR N i o PR RS SeB-ne, G

hydrogen, Gh-£Ohixakkyf PEG 450 GHH?HPJBGGD” sw@ﬁé@%@nm PfB A% 36%} ada&éhmﬁ@ered

Xrepresents an oxygen atom represents henyl or met hyl phenyl

RO, RO nd'éti?é?méﬁ*n\ttwnﬂﬁth%'ﬁ@ feqvrishgadle dagpr %Eﬂﬁlt{ Wﬁglﬂpfdwgwavgkg 3dogs were
O - C6-al kyl ydafed EIGRYD atftlafichfls (3RAPEALAS LRUS O SPITE

sol vat es or rsg \ea?esb gf gl tzg% rn%ouﬁg accop((?;l? ﬂg@ﬁh&%ﬁ&ﬁ]ﬁc s
i n whi ch Rladmijptesssddmd QOHS{GOt)VQR@SlamﬁdInXa?heOp%e@errﬁ@“@ of 30/gDnutes. The maximum amount
2011/ 009531

in which m&%@ﬁ@%ﬁﬁ%ﬁ&@gﬁoE&ufes.éloo@%gﬂ?oun r@%@ﬁ?@#% abiglalgaf;\?aﬂq?)ug:tlme
i n whi ch R3painispFledihess plamtatgrl. (avérageGomgh  anivhalsloee f @50 ngimt ab thekrad afitha third infusion.
which Rl represents S(0)(NH)R3 and X represents 0 and the separate

st er eoi gpnefs o) cear i i

epr oserys B MR e Ml TRSHBACHE thaBul o BB bRyl ofeh e
Conpound accanrdiatasegjartspstadh gilimonary attery wiasstum ﬁstemle priezisldlobdpressdri\hkarbratd, BEAGE were
separate stceorseer%dsorrers t her eof .



9. Conpound according to aim1l, in which RL represents SOR3 and X
represents Wo20th/a0bss110separ ate stereoi soners thereof. 10. FESIVEPOOHIM04149
according to Cdaim9, in which R3 represgpts C -C6-al kyl and the
separate stereoi soners thereof. 11. Conpound according to C aim 10,
in which R3 represents nethyl and the separate stereoisoners thereof.
1512. Conpou rding to CGaiml, in which RL represents SR2 and X
represents ggﬂ?—gﬁéonpound according to Caim12, in which R2
represents hydr oQenpourkibf foiagiound according to d ai m 12, in which R2
represents G -C6-al kyl . 15. Corrpound according to Caim114, in which
R2 represents nethyl. 16. and according tp @aim1l2, in which R2
represents aryl. 2017. Conpound pr di ng t P @i g6, in which R2
represents phenyl. 18. Conpou b n 12, in which R2
represents C7-C o-aral kyl. 19. Corrpo diAg to Cllai m 18, in

whi ch R2 represents benzyl. 20._-Conpaunds ording to'Cflaim2, in
which R2 represents nethyl, et drogen. 21. Conpounds
according to Claim1l, in which gsents Ci - C6-al kyl .

2522. Conpounds according toXCl artm 4,™~n which R3 represents nethyl or
et hyl . 23. Corrpog ﬂg according to Caim1, in which R5 represents
phenyl . 24. Corrp u % according to Claim6 in which n=1. 25.

Conmpounds accordRhg to Claim 1 stantls ithector Xrdsidue ooRsty g srienA Fiksubststed once or
Conpounds according to C ah’ @Jfgl ch Y stands for S52 or $S(0)2R3

or S(0)(NH)R3 with R2 30eq é?FWﬂb BYHedgen, nethyl or ethyl and R3

equal to nmethyl er ethyl. 27. Q@W@@Sfr@cqw%tdnﬂ dofh @r% B‘Rﬂ SOIR3 S{0),R?,
whi ch Y stands for S(0)2R3, ounds accordi ng F

(116, 1713) 17- hydr oxy- 11143@%}%%("@%@(@%%%1] 17- (pent afI uor oet

hypestra-4, 9-di epz 3- one; standsforhydrogen C1-Cg-alkyl, Cr-Cro-aralkyl or aryl,
(116,178 1114 (et hyl sul phanyl ?p enyl]-1 17-h hydr oxy- 1'7 gnt af | uor oet hy

1) estral®, o- di enR3- one; stands for C+-Ce-alkyl or aryl,
R# stands for a group S{O):RE,
RS stands for phenyl or 4-methylphenyl
X denotes an oxygen atom, NOR” or NNHSO:R?,
R7 is selected from the group comprising hydrogen, Ci-Cre-alkyt, aryl
15 R9, R10 independently of one another are selected from the group comprising hydrogen,

C+-Cse-alkyl or aryl or altematively 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 aceording to Claim 1, in which
R! stands either for a residue Y or for a phenyi ring substituted once with a residue Y,
Y is selected from the group comprising R2, S(O)R?, §(0),R?, S(O)(NH)R?, S(O)(NR%)R?
S(0);NR®R" and
R2 stands for hydrogen, C1-Ce-alkyl or S-CH,-phenyl,
25 R3 stands for C+-Cs-alkyl and
X represents an oxygen atom,
RS represents phenyl or 4-methylphenyl and

R®, R" independently of one another represent hydrogen or C+-Cg-alkyi or phenyl
and their separate stereoisomers, their salts, solvates or solvates of the salts.

a0 3 Compound according to Claim 1, in which R represents S{O),R® and X represents O.
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(1113, 1713) wor2ohyebessdy - 11- { 4- [ (RS) - met hyl sul phi nyl ] pheny 1) - Bcofdragiaioad1as
| uor oet hyPestr a- 4, 9-di en- 3- one; -36-
(110, 1713) - 17- hydr oxy- 1144- ( et hyl sul phonyl ) phenyl j - 17- ( pent af | uor oet
hyDestr a- 4, 9- di en- 3- one;
(LS 008, e R Rl s g on o vt
(1113, 1713) 51144 chrh0mydceondidneOiim4pih @hiviR rdofesBiitsinany - 17- (pent af | uor oe
t hypestra-4,9-di en-3-one; _ o
5N- [ { 4- [ (11%3, 17Y27R0§RE agCqiingg Clainhy 9 whish Riyapiesenis S( &R and Xercpresents Ocend the
i en-11-yl] pheny| ydpbat @RbBMMe)s thereof, _
oxi do- A6- sul phanyl i dene] - 4- met hyl benzene sul phonam de;
(110, 1713) - 1.7- hy HpBeynd) sxcauinRIo ngeiny$,sial mnghr@wer)tqoﬁeﬁwlﬂw BT (heeseparate
f1 uor oet hypest r agdeQsoieRMerinf ONE;
(1113,17[3)-17-hydroxy-11-]4' - (nmet hyl sul phanyl ) bi phenyl-4-y1]-17-(pen
t af | uor oet h{pest Famppugl agtasging3o Claohd) which R represents methyl and the separate stereoisomers
(1113,1713) - 17- hydraxy- 1144 - (et hyl sul phonyl ) bi pheny1-4-y1]-17-( pent
af | uor oet hypestra- 2 9-di en- 3- one;
N-R4' - [ (1118, 1718ympbunchgoderding to3Glaimat; TizwiigheRtredrésants GORNyid) ) Sdofesents, O 2fld the

en- 11-ykpi phenyl - 4- )
oxi do- Al @sul phan?ﬁé}’lar %eé%%g ﬁggn%g&te‘h %‘%enzene sul phonam de;
15(113, 1713)0.17- yrohoondy adchrii -1 Reimes, hiyi| whidhpRO Réprasehey Gatpiign it 4wy ddparate
17- (pent af | uor oet %¥§est r%T 4, E di en- 3- one;
(1113,1713)-17- hf}_ W—eT -efeB nt af | uoroet hyl )-11-(4' - sul phanyl bi phenyl
-4-yl) estradt, 9- domoudd-2efifding to Claim 10, in which R? represents methyl and the separate stereoisomers
41-[(1113,i 713)H dr oxy- 3- oxo- 17- ( pent af | uor oet hyDestra- 4, 9-di en-11

f

-h
-y11- N, N-di met hy8€¥heny1- 4- sul phonani de;
204- [ (114.3, 178) - EdmpdMislr 20/t OBAm U7 in WRBIMRIGEddenOSEaKA 9-dien-
11-y1] - N, N-di net hylﬁgjenzene .r;séul Eh_onam’ de 29.perorrpoun§ %%@%é%ufsﬂjg to one
of the precédi ngCRTRRURAACCONEHg 1o Hlaimt P dmwhighii¥ regissenirhudpaehaxi s of
di seases. 3@ Coppmnth RCHhRgH QGimi19, | 7 ' = for the
treatment and prophyl axis Qfgq??l [pg?dlgw@?hq{ hegeg%'lggﬁzér%ﬁél,ﬁyl'endonet ri osis,
heavy nenstitial Berereus aceastingrigtlaimed, in whishid represknpsamettght  br east cancers
and conpl aims a ' | ; f fertility control
and ener en(ﬁ% co%?ﬁ%g@)a?%n.gt@%ﬁaggﬁg@&'?%gﬁg%ﬁna I‘accordi ng to one
of d ai 11728, ECeompoutieacrdnguelaion 6ai wiichrRé dipesenssiphgnybduct for t he

Lreat rent ang of BB sl ASRTRE T RGO S S0
product for13he Conmtmisatordnydd Cleimpis dpktydhaR? iepreadntsibeyioi ds of t he
hor mone- dep@ndenpO PSR He BRM A ihsF EP Rt STEHer ol SRR ¢ he
menopause 081.f or Cémpotids bicgrding wiGlarh 1,anshidIRe fePRBMIs (G- OREIK@RCEPt i on.

uct containin ound as defined in one of

33. Medi ) )
ol e 5 D P o BB R Y retiera e anedokss b,
23

Compounds according to Ctaim 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);R? or S{OXNH)R3 with R?
30 equal to hydrogen, methyl or ethyi and R® equal to methy! or ethyl.

27. Compounds according o Claim 1, in which Y stands for S(O),R?.

28. Compounds according to Claim 1

(11B,17p)-17-hydroxy-11-J4-(methylsulphanyl)phenyl}-1 7-(pentafluoroethylestra-4,9-dien-3-ane;
(113,17)-11-[4-(ethylsulphanyl)phenyl}-17-hydroxy-17-{pentafluoroethyl)estra-4,9-dien-3-one:



" WD 2011/ 009531PCT/ EP2010/ 004149 - 38 - 34. Medicinal product

cont ai ni ng wooMmpeessd as defined in one of Clains 1-28, in pCT/EP2010/004149
conbination with an inert, non-toxic, pbgymaceutically suitable

exci pient. 35. Medicinal product according to Claim33 or 34 for the
treatment and/or prophylaxis of fibroids of the uterus,

AU AT IR R AN s G

fertility contp|17@ndherRy-GEREHetR®ObicAAPRENIPTT-(pentafluoroethyl)estra-4,9-dien-3-one;
(11B,178)-11-{4-(ethylsuiphonyl)phenyl]-17-hydroxy-17-(pentafluoroethyl}estra-4,9-dien-3-one;
(118,178)-11-[4-(benzylsulphanyl)phenyl]-17-hydroxy-17-(pentafluorcethyl)estra-4,9-dien-3-one;

5 N-[{4-[{11B, 17B)-17-hydroxy-3-oxo-17-(pentaflucroethyl)estra-4,9-dien-11-ylJphenyl}{ RS){methyl)
oxido-Aé-sulphanylidene]-4-methylbenzene sulphonamide;
(11B,17p)-17-hydroxy-11-[4-(RS-methylsulphonimidoyl)phenyl}-17-(pentafluoroethyl)estra-4, 9-dien-3-
oneg;
(11B,178)-17-hydroxy-11-[4'-(methylsulphanyl}biphenyl-4-yl]-17-(pentafiuoroethylestra-4,9-dien-3-

10 one;
(11B,17p)-17-hydroxy-11-[4"-(methylsulphony!}biphenyl-4-yl]-17-(pentaflucroethyi)estra-4,9-dien-3-
one;

N-[{4'-[(11B,17B)-17-hydroxy-3-ox0-17-(pentafluoroethyl}estra-4,9-dien-11-yl]biphenyl-4-
yIHRS){methyl) oxido-Ab-suiphanylidene]-4-methylbenzene sulphonamide;

15 (11B,17B)-17-hydroxy-11-[4-(RS-methyisutphonimidoyl)biphenyl-4-yl]- 17-(pentafluoroethyl)estra-4,9-
dien-3-one;
(118,178}-17-hydroxy-17-(pentafluoroethyl}-11-(4"-suiphanylbiphenyl-4-yl)estra-4,9-dien-3-one;
4'-[{11B,17B))-17-hydroxy-3-oxo-17-{pentafiucroethyl)estra-4,9-dien-11-yl]-N,N-dimethylbiphenyl-4-
sulphonamide;

20 4-[(11B,17B}-17-hydroxy-3-oxo-17-(pentafluoroethyl)estra-4,9-dien-11-yl-N,N-dimethylbenzene
sulphonamide

29. Compound according to one of the preceding claims, for the treatment and prophylaxis of

diseases.

25

30

35

30, Compound according to one of Claims 1-28, for the treatment and prophylaxis of fibroids of the

31.

32,

33.

uterus, endometriosis, heavy menstrual bleeds, meningiomas, hormone-dependent breast
cancers and complaints associated with the menopause or for fertility control and emergency
contraception.

Use of a compound according fo one of Claims 1-28, for the production of a medicinal product for
the treatment and/or prophylaxis of diseases.

Use of a compound according to one of Claims 1-28, for the production of a medicinal product for
the freatment and/or 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.

Medicinal product containing a compound as defined in one of Claims 1-28, in combination with
another active substance.
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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. Medicinal product according to Claim 33 or 34 for the treatment and/or prophylaxis of fibroids of
the uterus, endometriosis, heavy menstrual bleeds, meningiomas, hormons-dependent breast

cancers and complaints associated with the menopause or for fertility control and emergency
confraception.



