Progest erone receptor antagonists The present invention relates
t 0 pr ogeswer mogosseavept or ant agoni sts of general fornul a gcr/Ep20d000m3sa
| in which RL can be a hydrogen atom and R2 a hydroxyl group or Rl
and R2 together can be an oxo group, to drugs (pharnaceuti cal

conposi tions) cont ai ni nfProgesterahed teaeptor antagaonistshe manuf acture of
medi canments. The invention relates in particular to the progesterone
recept or ant agdwi stesent invention relates to progesterone receptor antagonists of
111314-(1, 2- dlq droxyethyl)phenyl] 20, 20, 21, 21, 21- pent af | uor o- 17-
hydr oxy- PSNREA %ﬁf‘&“ IBlegna- 4, 9- di en- 3-one and its individual epiners
1113-14-1(1R) - 1, 2-di hydroxyet hyl | pheny11- 20, 20, 21, 21, 21- pent af | uoro-1
7- hydroxy 19- nor-l?a pregna-g49- chu_an-3-one and

- hydroxy 19 nor-l?a pregna- 43¢ <
20, 20, 21, 21, 21- pent af | uor o- 17- hydr ¢
19- nor-l?a pr egna- 4, 9-di en- 3- one andv .
their use in the manufacture of nedicanent

formula |

in which R1 can be a hydrogen atom and R2 a hydroxyi group or R1 and R2
together can be an oxo group, to drugs (pharmaceutical compositions)
containing them and to their use in the manufacture of medicaments.

The invention relates in particular to the progestercne receptor antagonists

- 11B-[4-(1,2-dihydroxyethyl)pheny]-20,20,21,21,2 1-pentaftuoro-17-
hydroxy-18-nor-17a-pregna-4,9-dien-3-cne

and its individual epimers

- 11B-{4-[(1R)-1,2-dihydroxyethyllphenyl]-20,20,21,21,21-pentafluoro-17-
hydroxy-19-nor-17a-pregna-4,9-dien-3-one and

- 11B-[4-[(1S)-1,2-dihydroxyethyl]lphenyl]-20,20,21,21,21-pentafluoro-17-
hydroxy-19-nor-17a-pregna-4,9-dien-3-one

and

- 20,20,21,21,21-pentafluoro-17-hydroxy-11p-[4-(hydroxyacetyl)phenyl]-
19-nor-17a-pregna-4,9-dien-3-one

and to drugs containing them and to their use in the manufacture of

medicaments.



A preferred conmpound of this invention is

20, 20, 21, 21, 21- Pent af | uor 017- hydr oxy- 111344- ( hydr oxyacet yppheny1] - 19-
nor - 17a- pY @3R3 §j en- 3- one. Conpounds wi t h™ ant iB§A<EER8002997
activity (conpetitive progesterone receptor antagonists) first becane
known in 1982A(pReferss] cBRipoLi) ofitids ivemtiohris @002ea 1\, 31 Mrtafluoro-
descri beg;lg St.er oi gieﬁgcth (ﬁ_ﬂtl estsﬁenl C. activi ty whi ch ‘are different
from t he ' EIWEFOXYe P-4t PX Renyily 9rnoer] 7arregRagh 8-dienrdrontat ed
17a side chain were published in W98/34947 and Fuhrmann et al., J.
Med. Chem 43g ,'s}Q,bQ, 5 ( C o] d J Pcﬁf'ed
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posi t i onreceptdr amteggmsism tirst slcanse tknbwdn ih MB82 G{RILEHBGI (EP57115) and
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There is therefore no su%gestl on that steroids containing a fluorine
cont ai ni fieprinaed ili’esiteatnaio svereopulllisheddnAN@I28iB494 7 ahddFutindrpheny |

substi t ugnt jat Si i uI d

desi rabl%| 'pf opbcﬂagﬁl eé'srl“:"q'H 3, éOEQt anggig &ﬁ#&d%&ga&lﬁe Ethrgagqnds
parti al | disoletety oh MWO9BFAT TSpdshitade Rirgé DBAety b\ RBBLIRAMY at position-The
obj ect o{ t he present invention is to provide novel conpetitive

progest et britf Hige steroid &H%l@{tsd@n@o rﬁil@%ntc&tch&ms‘i@tﬁﬁeﬁikamehéhce
t t |

10,1 SR GRRLCERSIYS ARABO haa b ApHIETA S G RS serod
tdi hydr oxlylmlhlyst pphesyuitedtha? @uzh, 2bstituents contained a nitrogen, phosphorus

21- pent acf)I uar o &3 'E“yd'[ ‘g 19 nor- 17apr e@na 4, 9-di en- 3-one and
20, 20, 2100231690 ST | NGSR IS THEFRIAFe 1p- § ggeskion that steroids containing a
(hydr OX YRS cofeihg stdsitlent ARG 1# S bedisdp Qtbted By PRATT S

11314 ( 1subsitugndr ek yregition phéngfl|th20 skl reitie2s- pentdafHaver alektabledr o
xy- 19- oﬁéﬁ%sspr egna- 4, 9-di en- 3-one can be specifically prepared

ei t her Bé)fr of chromat ographi ¢ separation on a Chiracel OD-H
colum w th hexane/ ethanol 90:10 (v/v) as nobile phase, or by
starting fron&@ltutaad:e§tdilaimetﬁ ahefntarei % Rdeh Tp’t’éi'uélR) -mefabolites of a
(S)-1-(4- hen %ﬁl - et hanedi ol . conpounds of this

i nventi otH %” Eh‘é'?é? @V‘é@gﬁﬁff@“g t hose that have been prepared by
chemnical processes. Aptly the invention provides a di hydroxy
conmpound of t n f e @%'feé IS
when in at Ie?éefs déﬁé’cg% 6%%%@?%@93?\%&&?&% /E%\b% rabl'y ar?ﬁ%lg}gset
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Since the_ ¢ e nvention ar Be used i n pharnmaceuti cal
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sexanple as a solid, aptly as a substantlally pure solid, for exanple

substant i al | yTHg esbjett Q’Caiherbéiérﬁrékbrﬂéwbed?%@%@d%yﬁfhe%@%f i1 L[ag(w%l ly
active st ances of %ineral formula | are val uab
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The unit dosage formmay contain 0,01 - 100 ng of the clained

subst ances. The Exanples which follow serve to illustrate the
i nventio n any way inplying a limtation. Exa :

Synt hesi gwﬁztoqscﬁ'%jz (1, 2-di hydroxyet hyl ) phenyl ] - %ﬁm}momoww
20, 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 19- nor - 17a- pr egna- 4, 9- di en- 3- on
e a) 1113- (4 Ehbemm;)henw )c—fsthlsjmvemygﬂaresmereﬁaméa\mmabm those that

3-(2, 2-di_net h ane 1) ket al 3 g of magnesi um

t urni ngs hﬁ'?’@ béeﬁ P?'Hed}%f ﬁﬁeé’gaall%%(f‘?ﬁs@st et rahydrof uran under inert
gas and one drop of 1,2-dibronpethane is added. After the reaction
has started, ApsQl ki meﬂfuoﬂﬁargvi@bszla b:rlgymékyrcem:omdl%? tms Rivention
absol ute tetrahydrofuran IS slovw% added dropwi se so that the

i nt ernal stbAgstialfreer ehits gomar.tthat tSaw@@nfsnoaﬁ legst 804%Cmargeaptly at
reacti on r I t

ragnest oSS, oIt AL Bt $6™ i thes? braBRUITHOON fve §F he
t hen addedriesptihdingiisdries. A sol ution of 8.5 g of

5, 10- epoxy- 5a, 10a- estr 9(11) - ene 3 17 di one 3-(2, 2-

di et hyl pr opane- 1, ket a reparatjion cf. Tetrahedron
Lett. 26, 206 indshify ‘{f@égwé i N IR bE dsedin R 9HP6F%H%WH s

sl oWy aqeathdiftmy it ?W%réc??&rp'r dE N ILisbfated 'férrn?dfo?%rxa

at room terrper ature and then poureda | nto saturated aqueous a n| um
chl ori de sobtll Laptlyras Tisebatpndialiy pplh@se!ld s‘oeaxarapteeeixhntamt@w;ee afethet e

and the qgganj hases .are conhi. d with saturated agueous
20di um oA P cBORENgR of sialrraGoisaly 2l BPES fate. The nr oduct
is filtered and concentrated under vacuum Col umm chromat ography on

silica gel w Subsidieansf gehplalaeahnatze | rarétmeatgevsﬁa:ﬁ]a@mucgf actige
title con;ﬁ)ound asacolorlessfoam 1H-NMR (300 MHz, CDCI 3) = 7.30

d (J=9 HNaredients.y| ) They1gag (de-oused inter aalia)fore tag d@ﬁwaqmnﬂz of

1L Ve, LinakyRibdioat oo *%?5@5age%'f‘rsﬁwmefﬁa%?ﬁf%‘ﬂéﬂ??ﬂéﬁﬁé
(2H, 3- kédaralf¢maﬁa 5dontra(cbp1|fbn4 fidz , pastcoBalk éerdlify; can#tdl, migr] =bﬂhgmg-|zon

&I_H18§; ket alrzstr tlon ?or 1n|éucmgk?at|baclr) forohgrSmgné ??erla%eﬁ“t%t ?lt?\erapy, s?‘or ilg

110- (4- Ettﬁé%ﬂﬁbﬁh@f‘lé%hﬁ@m@a@éeo?éteaMﬂ?@y@Héﬁ%"n‘P@é r @lﬁé‘!@a%)éml%f no

r5a, 17a- pregn- 9- en- 3-one 2, 2-di et hyl propane- 1, 3-di yi ket al
sol ution f@rmenablr@g@mamt}e@ andfou the p'eetfaeetdohhdﬁnorag depemdeniﬁumrs

pental | w6 DADRIRRE ErferabtrPa et of fEERAE Tna aficacy 5

nol ar solagtprofesteroms hyddptbhhntadonidis by dentfie® it thé abeHRINst
ether are added at this tenperature. The reaction mxture is

subsequedn fiedat and by dstersrnation of the MePhat indexgnthep@bbid i nt o

sat urat ed aqueous anmmoni um chl ori de sol ution. The product is
extracted wi t Ahetsypstaresasaplegeneriehfsamaiia hexhibiircabighenmasabelic sidbility

vacaum PR RerdlFertES (PREN highe AiGetHPetit etond] Fretonst
with a haﬂaqmﬁmwbh@ﬁw@o@mxwr@ gemﬂuaroz$7wdﬂixyth@ridrl1l7©-
conpound as a white foam 1H N 7.30 d (J=9 Hz,

2H, aryl ypregnar¢, 4dien=-3-ong, dm:lowfilm WQSﬁ/%B‘t?J) Thisizis+ indicagive 1 0f

I d
25811 Sl pha e it A 0¥ iyl iy sl )
3- ket al ) ca8.telused ivHardddeutidl, cadnpesiddns adaptadd Mol Jral kditiatrafidh.
3-ketal); 1.05s (3H, 3-ketal); 0.85s (3H, 3-ketal); 0.54 s (3H,

H18). «c) The drugs (pharmaceutlcal com ositions) according to the invention
11644- (1, 2- Di hydr oxyet hyl ) pheny I% 20, 2 21,21, 21- pentaf | uoro-5, 17-
&

di hydr Oxyamgm@damgd iqrasyfﬁt@r@fp or lsgabadmimistration. Generally it is preferred to

2, 2- di met i piaPRGs Yo rs e batinistrationt 165 lmOE FNinfSBRYT R

administration. If injectable form are contemplated these may be prepared by

conventional methods known in the art for formulating steroids. If orally



1H- NWVR (300 MHz, CDCI3): O=7.25d (J=9 Hz, 2H, aryl); 7 20 d (J=9
Hz, 2H awplbosehs® m (1H CHOH); 4.44 s (1H 5-OH); 4. zéﬁmﬁgﬁ
Hz, 1H, H11); 3.73 m(lH CI—|2CJ—|) 3.65 m(1H, CH2OH); 3. 54 ?
3-ketal) Jz 3.44 m J 1.

3- ket al )adT"H%'éan'é TO’?‘%e”E"&l fQ”E?'ﬁﬁ'é?%ﬂgﬁ?"e%e KB %feemy by
H18) . dgonventional methods known in the harmaceutlcal a '
116-[4- (1, 2- D hydroxyet hyl ) phenyl ] - 20, EO , 21, 21- peﬁ?aﬁrufo?}(r)n-uﬁtﬂ%/dr
oxy19- noﬁtelqldspregna 4, 9-di en- 3-one 200 ng of the conpound
descri bed under Exanple 1 c) are stirred in 3 m of nmethanol with 141
pl of semi conEm‘ferratiédrraqoémesdmgsfwﬁlloonmlsééconmwnﬂcnfrthafforrmmm1

t enper at ur The m xture is t oured intq saturated agqueous sodi um
hydr ogen? @gﬁmm@Htjﬁ?liyo?\C%Pgan@Et%%?e’beW 1o¥.et hyl acetate. The

organi ¢ phase_js washed with saturated aqueous sodium chloride
sol ution, dri&@eermasatiical sompastion f ther veatien mwbmnrawdadunaer

vacuum EQH’ iSOG ggggtép%f ﬁ)%bl Iatﬁfmﬂﬁ ral%rtm e/ g%{é& igally

acetate mxture gl ves e conpoun
foam A admﬁmsteatdé fepmnnisr geiaerallheshaostybpar'ﬁnm@ystamcbl(ljwaﬂ!ﬂﬂmsirﬁbw

300 MHz, CDCl 3 y: 7.15 ,

giryl ) 5foy%m@yﬁpe F’I—dﬁPtedzPof@‘jfﬂ“(‘ﬁtfat'eﬂéﬁ inj t@@ (ffPfre’(%I“P egs apferile

H 11

Bcanpi ¢ 5 ulofl FRampZER e, et SysiEiiialy alimtfitdtis ol by be
20 20, 21agdapted- fpemraff admmsttatmfyandchmﬁanms- amagpnegaﬁa St diigabl@- on

- R I 2- et hanedi
‘po'ii 3513 g i Lﬁ@s@?%@%p& 4‘%5'”15% %F”%%&ég? J?ﬁrﬁ é%?é'@ﬁﬁ‘@f % el gg%t(ermlr)edar e
di ssol vedmioang ofi mbuwm%uﬂ;a%frrth@fin\rémréharmhta%'rtsi f83fs Thelbie\@lbfdts, 30
ng of pot a55| um osmat e and 300 of (DHQD)2PHAL are then added and
t he sol uERRFHIES ié%d%@ tgfaocjaterd g gie dikerofnvdicr takletsr are lgemesailyed

a1 onPieroted Shik Bigshas iR BEthilimetial T dRREERISH Mahhst
ext r act egnahi the 3ﬂérmhc@ﬁtic@ﬂ!9ybcmﬂaﬁlbecaﬁ@ @a@a@e Carﬂhaéﬁﬁtabﬁe bargst
over sodi um s fate and concentrated to give 7.3 of a white solid.

Yi el d: 79%3016 2 9515 KRwEy tp bgfusR in ﬁ@fmw&&on @E@Pig)ai medicamesd
(J=9 Hz, 2H, aryl); 7.25 d (J=9 Hz, 2H, aryl); 4.80 dd (J=4.4 Hz +
3.6 Hz, 1H): B&Qini despgefosn smy cepfaim).01 Thel Gvngaofathy daimed
product ﬁft?sir%% stent with the NVR data described in the literature
(T. Barl ow, "ppl e, Chem Res. Toxicot 1998, 11,44-53). b)
(R)-4-(4-Bronmophenyl) -2, 2-di net hyl- 1, 3- di oxol ane:



3.59 of the diol described in Exanple 2 a) are suspended in 100 m of

acetone. g fos@is7es 2- di met hoxypr opane and 0.3 nl of congepkpRALEEhooo7
sul furic acid are added After hours, 100 nml of saturat ed sodi um

bi car bonat e dtothe eaction xture and the
product is extsﬂ}fc% Q%Wﬁ'ﬁ’ﬂz ”‘i"i"r?@é"%%’ 'ﬂFSt@teéH]ﬁWV%'é’f‘é’!'@oufh%

or gani ¢ p{RSESy ﬁ;ﬁgwﬂfgl £0mmaabnsodi um sul fate and concentrated under
vacuumto give 3 a white solid. Figure 1 shows the CD spectrum

o 10 APl b S Y o Rl 2L %7 9 -

aryl); 7.20620,24,2492 Hpentifluaro Y -hyrdrokydtd-adrd 7idzpre a24}91d19H=B he30
dd (J=9 Hz + 8.2 Hz, 1H): 3.16 dd (J=9 Hz + 9 Hz, 1H); 1.53 s (3H):

1.48 s ( 311pcl-Ethenylphenyl)-5-hydroxy-5a-estr-9-ene-3,17-dione 3-(2,2-dimethyl-
20, 20, 21%;)1 gchMPenta Ipuorg)17 Ky rgxy , 10a- epoxy 19- nor(Sa 17a- p¥ egn

9( 11) - en-RIopaRe4, Sdwiirataly | propane- 1, 3- di yI ket al 50 g of
5, 10- epoxy- 5a, 10a-estr-9(11) - ene- 3, 17 di one
3-(2, 2-di net h)a.%rgpaﬁemageesﬂuyn)thmngb éferplpcepainat idormtfof absolute

T hed 26, 2069-2 985 C 11
Fomtone o RahfdibiurgS urdb il hés areEand oo of dEdiiomopthanerls 4
of a 1.5 Afdrahe 5ehétidrPRa®itardd)d bolubibHof dsémfu%@h%ﬂtﬂeneqmﬁmm

di et hyl ether are added at the sanme tenperature. The reaction m xture

i s subseqiefRsajuist fatiabtydfeftiraihds rdewlyagdded dropwdse isenthaddiee idernal

ncetate. (REeERUR RERBRR I BdeE 3 e €8T BiC BRI ke !
chl ori de ssbbetiently dtirred dverorgodioun sutilf ahe m@neeu&erﬁaﬁt@ﬂnuem
vacuum The cr,ud odu t is g@sz‘—gl ved in 200 of acetone, and 450

m of wat'8fCtsfe aRisiec Bren then ;ﬂqdﬁdego 8@ mixtare. t  ed
(500" e SOIfRra e 3’3%” 5b?(%@(’6"¥% Ppsesf S thenp i i S182-

1H); 3. 4elimethyiropanet) 3- d@lﬁmtdd(f()l:]p:mpasaﬁdm of. Gefrahbdroﬂ-i)ett 265 206br

111%0{3 F@Z&@B@dﬁ?@f’%i aBsgitis bty 9*?%%&%@'%@@ sopwisss _

ent af | Uomrérdaﬁsdhhhﬂﬂ@éyrsl@h@@d ‘fﬁﬁolxéah@uregf"r&rﬁ”t‘e%'l&‘rﬁture and then

2, 2-di net hyl propanel, 3-di yl ket al magnesi_um t ur ni ngs
are suspdfdeed into satirate anqemenarnmprpurnochiarfdemhe&qrané’ heer aqueldies,

5'by in PLeSis@aRd Rt Kandh dobifie” ot Ui TR ENG GRS e cenbiRE ©
resul ti ngvashledt ivith satmmtiedqneo@sc sodlurh oBlofifle Costltiomdard thicl @lvef he

conpound pre ared in Exanple in 11 m of THF are added. The
react i on SRELN suifate. stlTP‘Fe‘EfOFIHFt 25 Hiigred anc Genagriratgd nundgr yacuum.

percent Wh 5811!% &Bg@%@?g@ﬁ%t?&d i Jh?éﬁ@ﬁéh@ﬁétﬂvlgdé@te ixture

extract ed'vvlt et her e organi ¢ phase i s concentrated
and t he ge&sslg. i?ﬁg @fdhedltle&m;g)unc‘sa@araﬁmrﬁkstfy)anhr omat ogr aphy on 120
g of silica gel, wth hexane/ethyl acetate as nobile phase, to give

.2 g of 1”1 N{)roduct as a _Wwhite_ solid.
NMR (300 MHz, CDCI3): 6 7. 30 d (/=9 Hz, 2H, aryl); 7.18 d (J=9 Hz,

2H, aryl); 6.66 dd (/=17 Hz + 11 Hz, 1H, vinyl); 5.70 dbr (J=17 Hz, 1H, vinyl);
5.20 dbr (/=11 Hz, 1H, vinyl); 4.44 s (1H, 5-OH); 4.29 dbr (J=6.5 Hz, 1H, H-
11); 3.83 m (2H, 3-ketal); 3.51 m (J=11.4 Hz, 1H, 3-ketal); 3.42 m (J=11.4 Hz,
1H, 3-ketal); 1.05 s (3H, 3-ketal); 0.85 s (3H, 3-ketal); 0.49 s (3H, H-18).




Yield: 3.2 g = 85%of theory 1H NVR (600 Mz, CDCI3): 6 = 7.23 d (J=9

Hz, 2H, | d (J=9 Hz, 2H, aryl); 5.03 dd (J=9 4
1H) ; 4 42‘%%???’075 . 4.33 dbr (J 6.5 Hz, 1H); 4.27 dd (%’W“‘I’WW

He, 68ddéJ9Hz+ 1H: 1.56 s (3H); 1.49 s (3H): 1.07s
(3H) 0 - Bbs 10 8ri-Ethenyipheaw))- 20 20210282 b 5enéaRoTe SR O \EDe0s 19-nor-

o7 yar 1 P S RAER Mocfilioragd Stnf ket %5 S7TG, ?ﬁé"'
conpound desol fachisi 887 F ATBE the?chpBlfa frapaloetnigr 20 ihab iy

2.5 mM of sem concentrated eous S uri are a
react i onabsiuier éoluenetISraéded oat t—ﬁS"@ tho27.8 gt oR@6ndéhsed ridmaﬂtmw ed

e BBl B SRR B LR o B DR Dy
chr omat ogremhuthﬁﬁnmtﬂma b6Hniod tdbnﬁ’plgk Cipl aréimﬁt B&/ aFeetéHb%dﬂa;t e

gives 1.2 g of the title conpound as a colorless foam Figure
the CD s}gﬁmeramr@f Therspotipprxtureds subsequently stirred for one hour at 0°C.

hyd 0 2 taf | 19- -
7o or cotds MHEA RS Yo fos by dq s B BN B S oA 00
Mz, CDGhi)duch is @xtehctdd(With Bthyl 2itetat |\)Jasﬂed5wiﬂh(§é't8rdﬂéd gﬁheous
aryl); 5.77 s (1H, . H4); 4.74 m (1H, dbr (J :

H11); 3S@Hum (J'illqﬂd@lmwaﬂ.sd@@d rﬁve&ﬁod@m@H}fateoaaéscqrmntrmt%ynder
vacuum. Chromatography of the resulting crude product on silica gel with a

: hexane/ethyl acetate mixture gives 3.73 mg of the title compound as a white
foam.

TH-NMR (300 MHz, CDClI3): & = 7.30 d (J=9 Hz, 2H, aryl); 7.17 d (J=9 Hz,
2H, aryl); 6.67 dd (J=17 Hz + 11 Hz, 1H, vinyl); 5.71 dbr (J=17 Hz, 1H, vinyl);
5.20 dbr (J=11 Hz, 1H, vinyl); 4.45 s (1H, 5-OH); 4.31 dbr (J=6.5 Hz, 1H, H-
11); 3.563 m (2H, 3-ketal); 3.51 m (J=11.4 Hz, 1H, 3-ketal); 3.42 m (J=11.4 Hz,
1H, 3-ketal); 1.05 s (3H, 3-ketal); 0.85 s (3H, 3-ketal); 0.54 s (3H, H-18).

c) 11B-[4-(1,2-Dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluoro-5,17-
dihydroxy-19-nor-5a,17a-pregn-9-en-3-one 2,2-dimethylpropane-1,3-diyl ketal
1.68 ml of an aqueous buffer solution at pH 7.00 of potassium

{ dihydrogen phosphate and dipotassium hydrogen phosphate and 206 mg of
trimethylamine N-oxide are added to a solution of 1 g of the compound
prepared according to Example 1 b) in 8.4 ml of tetrahydrofuran. 4.3 ml of a
solution of 250 mg of osmium tetroxide in 50 ml of butanol are added
dropwise at 0°C. The reaction mixture is stirred for three hours at room
temperature and then poured into saturated aqueous sodium thiosulfate
solution. The product is extracted with ethyl acetate, washed with saturated
aqueous sodium chloride solution, dried over sodium sulfate and concentrated
under vacuum. Chromatography of the resulting crude product on silica gel
with a hexane/ethyl acetate mixture gives 860 mg of the title compound as a

white foam. A mixture of epimers at the benzylcarbinol is obtained.



Exanpl e 3a: Synthesis of

20, 20, 21, 21, 21- pent af | uor 0- 17- hydr oxy- 11f 344-

(hydr oxyaqss woi/phesy 1] - 19- nor - 17a- pr egna- 4, 9- di en- 3- one PEY/EP2007/009997
20, 20, 21, 21, 21- Pent af | uor o- 111314- (hydroxyacetyl)phenyl] 5 17-di hydro

19- 17a- 9-en- 3- one 2, 2- di met hy| ylhetal
283 pl o Tswawﬁdﬁwgmme&”%m‘éﬂgd@7az€eha”§aa§~f§§ Shwipenial 2P0 Tz,

tenperat 3 f.C trioxid

di chl or o Q 4%83 Iﬁt", éﬂ'@ﬂ)ﬁg}(ﬁ“@?ﬁf‘ g‘r@qb&rgé@%d (fr@pdieditdnber
Exanpl e 1 i I n h d

M xt Ur 6 .?qé?."?ﬁéd“?*oﬁé?%?m‘ BB T CH D s (S YR T
i s stoppdd=bl.0thta Hddd-kietal), 44 mbiivi.0 skzl fIHI&-keral; midétu(IH, 3ketmhed
with sat e gueous, sedi,u l.or,Lde solution, dried over sodium
sul fate ng%8gﬁge#§#%?gd&gﬁd£¢ﬁ£5§ﬂh Chr omat ogr aphy of the

resul ting crude product on silica gel with a hexane/ethyl acetate
mxture @ [ m-mh droxyétHyl)BheyRRo)

(300 MHz, )\é%cﬁ?i ( 83 d 2’99 %IP Q@%%&)Mpéfg?m@mmﬂﬁz%%
aryl); 4.164nek PTQH»TEG‘I)Q dl43f133"06§r (J=6.5 Hz, 1H, H—ll) 3 53 m (2H,
Sketal)) 1 o%@ obier 15 goftiqundssstBedulrias? Examye Gokaesiing In 3
H 18) . Bl of methanol w1th 141 ![” of semzconcentrated aqueous sulfuric amd for %Te 19

20, 20, 21, 21, 21- Pent af | uor o- ydr oxy-111344- (hydr oxyacet yppheny
- nor- 17&%@@@%\48@43@:'@#:@ Ehe mixture A tiesgoased it satarqded)@qssous

ar o 1 eactadu HoGer shthariiarsygn A SRR vilf bt arelpearre
aqueous sn?émm phaard & Waistedewdld saurated laqL:ébtré %o@@lﬂ’ﬁ%’fﬂdn@é s@)lutlon

colorless, foam 1H NVR (300 Mdz, CDCl 3): 86 d (J=9 Hz,
aryl); 7.d5@deoyer=spdiym @tﬂfatg,r’g}ltgred@mcgmeﬂtratw Anden Vasudm @gﬁsnmz

2, R SahioaRfrably oA icger i Mrbkhne/inif Btk drRulie oifét 76

20, 20, 21 o?i]ihélmﬂmruom;tmd)at?a colorless foam. A mixture of epimers at the
hydr oxy- %}?1144 é%%g'r 0X Qet fl phenyl] - 19- nor - 17a- pr egna- 4, 9- di en- 3-
one a) [[PEhe¥cd - 3-di oxol an- 2-yl ] net hoxy] (1, 1-

di met hyl et hyDdi net hyI Si | ane 73.5 ¢

2- ( 4- Br ondphaiR (800, l\ﬂHatl @&ﬂ)@)eé% F2mdrok9ane s sol et 15 88D iz,
N, N- di met hyl f or mam de. i mdazol e and 51.3

Cort but y 1241, syibiye. zms)m,. Hamez;v@f@ G GHORD; 442 dor (ZcHEoHIB-Hhur s
t 23C. f t t ted
gqueous ?o[f’@w@w{o H &od I§% g?gmg_ﬁ m{g@??ﬂrf ?o? Zﬁo%gr e30

mn. Then it was extract ed vmth ethyl acetate tw ce. The conbi ned
organic |l ayers were washed with brine and dried over sodi um sul phate.
The crude product was purified by colum chromat ography. 103.21 g
product was obtained (97.5% of theory). 1H NWR (300 MHz, CDCI3): 6 =
7.45 d (J=9 Hz, 2H, aryl); 7.37 d (J=9 Hz, 2H,



aryl); 4.08 m(2H, ketal); 3.84 m(2H, ketal), 0.83 s (9H,

t - but y! - Sikbi200dh@%ss (6H Me-Si). b)
11p1442-[[[ (1, 1- DI et hyl et hyl ) di net hyl si | yl ] oxy] met hyl ] - 5SSERROUEPHE.

32/I-i phenyErampleo 21 Sypthesis; opf uo“cﬁ'& K1 R 13- Ribydraxyetbyllphenylpr e
gn-9-en- gg %)‘32‘?23'2*' ﬁ@ﬁl%r‘boi‘? éﬂdrgxﬂ ﬁgf' QZagp egna-4,9°2di m}&one

di br onoet hane was' ad suspensi o nes’i Nk dndur ngs

in 80 m At | _95593ba)|n900m THF was
added sl om heﬁﬁﬁn@fﬁyﬁ@%@ﬁbﬁ%@ bel ow 50C. Afterwards, it was
stirred at 50C for 1 h. Then, the rea]gélon m xture was cool ed to 0C
and 400 ng CuCl was added. After the rring was continued for

anot her 10 m nutes, a solution of t he conpound descri bed
under 2c) in 200 rri THE was added atHOJC. The mixture was stirred for
2 hours at OC and then allowed to warthup to 23C. Stirring was
continued for another 12 hours at 2 en the reaction m xture was

poured into a saturated sol ution of ium chloride. It was stirred
for another 30 m nutes and afterwaro was extracted with ethyl

acetate 3 tines. The conbined organic il ayers were washed with brine
and dried over sodium sul phate. The cmBaode product was purified by
col um chr omat ogr aphy. 31 g product was obtai ned (97 %of t heory).

1H NMR (300 | 8 0 H, | 2
AP (ar Mtiz,0 ggc p@tassTurﬁ @brﬁén?te‘("zana 4H(§Hy . o H%Qsél%gﬁ

ket al), Bewy@zprferkaatfeél;t) arg. dﬂsscpivm P2 Reixtarg -of 319D mh szm)hutantﬂaami
(SH) )0 ?63) o Wate?: % il or bolidbs Sshiatd-and Sod 39 br RS BBHAL
20, 20, 21lalihzh-Riedahhd e sbiutibndi ey mti&i&@%ﬂmb%%ggmyhae
1, 3-di oxgl an- -ycjl ghenyl] 19- nor-50, 17a- pr egn- 9- en- 3- one

di met hyl gwe&p%ﬁf%ﬁ 0 ypndkibeamixture is stirredTeuaraight. yﬂtdmwkadmtm by thede
0.6 m nas f o470
ﬁrg corrpoﬁér’\%llagﬁl%?% loaég? %buw%d!fpewa@estl r?'gg%ﬁ ﬂlth)% %our Lé;%uoglgg Oéb

Then, t hel refagthybacetateur Ehaaergmwr phacatie drichtoveatsadiwal silize ofd
anmoni um chl o not her 30 m nutes and

f
aftervvarﬁ%”qet”twg%d @(Q‘r"\gafé ;Rf?l‘f" tlel(i"”srﬂ]'%acet ate. The organic |ayer was

washed b% ne and ried over sodi um sul phate. The crude product
was pur égc'olsarﬂw o ftBRANOgr aphy . 318 mg product was obt al ned
(80% of theory) 1H NWVR (300 MHz, CDCl 3) = 7.34 d (J=9 Hz,

T 1R E’ﬁ"z:kgPﬁﬁ 34 sﬁa“éé&%%% Sl @4&-% i
légt 621:)) 21, 2199(”)1 éent ?%ﬂﬂ%gﬂ%% roxs‘/ﬁ_? %ﬂ(@%fg@ écbgl_%ﬁ) gﬁbnyl ]-

{19 nor - 14p: RIR"&td: ogf't%'ee;glro%l.:c{1 Srd bORLSRR: with the NMR data described in
the literature (T. Barlow, A. Dipple, Chem. Res. Toxicol. 1998, 11, 44-53),

b) (R)-4-(4-Bromophenyl)-2,2-dimethyl-1,3-dioxolane:

3.5 g of the diol described in Example 2 a) are suspended in 100 mi of
acetone. 30 ml of 2,2-dimethoxypropane and 0.3 mi of concentrated sulfuric
acid are added. After 2 hours, 100 ml of saturated sodium bicarbonate



15 mM of sem concentrated aqueous sulfuric acid were added to a

solution of 15 g of the conpound described under exanple 3bb in 150

m THF. 1t was stlrred for 2.5 hours at 23C. Afterwards, the reaction

m xture wadO HB8PBACT nt o saturated aqueous sodi um hydr ogePCHRPISHIRT

solution. It was stirred for another 30 m nutes and afterwards

ext r act edohition atehgdded ¢ dhe.redbtomingiature dnalythe mmﬁﬁledtmbtdﬂ 'hmh ne
The_crude product was purified

and dried over sodium sul

col urm cﬁP%tffBa$g il Oﬁeﬁgﬁacmu%emawatﬂ&nﬂﬁ@a a(%@fo f@mvetrw&érw

df 3)

20, 20, 21, 151 2L RORPFLAtEd Mnder rackim g 31 h R NS SPYGn SRS -

19- nor - 17la- mcmgmame 9Cd esp8etium f obn{fpt-(4-Rearabpbenylj-23Bdimethybe, 3-

with sem on entrated aqueous sulfuric acid in THF in anal ogy to the

pr ocedur %’?‘? bed under exanpl e 3da yielded 198 ng (85 % of theory)
product . 0708/$‘$£7§7PCT/ EP2007/ 009997 Exanpl e 4: Abortion test on
femal e rzﬁ'%ld 3 geni ¢ action of the progesterone

receptor antagonists according to the invention was tested on
pregnant TSR g40atiMHre CRECHRIPP o7 4iys(S59t Idz,72Hp syl o7 .26 (ukel@Hz,
conventional housing and feeding conditions. After successful

copul at i @i, arpe; pOEPthhi=hhzmhiBs2 (‘b’-i’ dsbrc 30 g (g/perhda +nB.hidzy Ald);rian 6
snear on Y. random zed and di vi ded up
into thec@ﬁé %#@%t egugﬂgﬁhs?% 4§ﬂ?G§QUp Each ani mal was then
i njected pth 1.5 e test ubst n 111314-
(1 5 nya el ehed Alhsn r@ﬂﬂf&}% S PRPRUTIOL Bthy (R Bk D
or- 17a- F@g?ﬂ)ﬂé‘n-@» ~-ShélR gnditn S Wﬁ&ﬁ@ﬂ@d%k&éﬁm' e 1 or
20, 20, 21, 21,21- pent a- 11 uor o- hydr oxy- 11614- ( hydr oxyacet yl ) pheny1] - 1
9-nor - 17a- pregna- 4, 9-di en-3-one according to Exanpke 3) or 1.0 nl/kg
of vehicle (benzyl benzoate/castor oil: 1+4 [v/W)/ d&ily fromday 5
to day 7 (d5 - d7 p.c.). The aut opsy_we med on day 9 (d9
p.c.). As the paraneter of antigestageni<c_hctl-on~ft He uterus was
exam ned for the presence of inplantaffjon §ites. The conpl ete absence
of inplantation sites as well as_the f 0f pat hol ogi cal
henorrhagi c or otherw se abnor p8 <-Ia atioh sites on day 9 (d9
ip 7@ rleslts of the abortion test
s-Of the abortion test Test
Amortlon rate

p.c.) were eval uated as ahofx
are shown in Table 1. Table 1:
subst ance Daily dose f

50 g of 5,10-epoxy-5a,10a-estr-9(11)-ene-3,17-dione 3-(2,2-dimethyl-
propane-1,3-diyl) ketal (for preparation cf. Tetrahedron Left. 26, 2069-2072
(1985)) are added at —70°C to 116 g of condensed pentafluoroiodoethane in
500 mi of absolute toluene. 290 ml of a 1.5 molar solution of methyllithium/
lithium bromide complex in diethyl ether are added at the same temperature.
The reaction mixture is subsequently stirred for one hour at 0°C. it is then
added to saturated aqueous ammonium chloride solution and extracted with
ethyl acetate. The organic phase is washed with saturated aqueous sodium
chloride solution, dried over sodium sulfate and concentrated under vacuum.
The crude product is dissolved in 200 ml of acetone, and 450 ml of water are
added. The product which precipitates out is filtered off and dried under
vacuum.

Yield: 61.6 g (83% of theory)



FM 1161411, 2- Di hydroxyet hyl)phenyl]- 20, 20, 21, 21, 21- pent af | uor o-

17- hydr oxypl3 7a- pregna-4, 9-di en-3-one (Exanple 1)

20, 20, 21, 21, Z?L%?%gm%af | uoro- 17-hydr oxy- 11614- pC1/ER2b 03997

(hydr oxy?cet Kl]lF% phen IA -19- nor-17a-pregna-4, 9-di en-3- one (Exanple 3)

1.5 H-N (500 MHz, CDClI3): § =6.04 brd (J=2.5 Hz, 1H, vinyl); 3.60 d (J=11.3
1H); 3.46 d (J=11.3 Hz); 3.39 dd (J=11.3 Hz + 9.5 Hz, 1H); 2.51 dbr (J=10.6

Hz, 1H); 1.06 s (3H); 0.93 s (3H); 0.85 s (3H).

d) 11B-{4-[(4R)-2,2-Dimethyl-1,3-dioxolan-4-yllphenyl}-20,20,21,21,21-penta-
fluoro-5,17-dihydroxy-19-nor-5a,17a-pregn-9-en-3-one  2,2-dimethylpropane-
1,3-diyl ketal

387 mg of magnesium turnings are suspended ... 3 ml of THF, and 50
ul of dibromoethane are added, with stirring. A solution of 4.35 g of the ketal
described in Example 2 b) in 16 ml of THF is slowly added to the suspension
at 65°C. The resulting solution is cooled to 0°C. 21.5 mg of CuCland 2.75 g
of the compound prepared in Example 2 ¢) in 11 ml of THF are added. The
reaction mixture is stirred for 2 hours at 20°C and 28 mi of 10 percent NH;ClI
solution are then added. The reaction mixture is extracted with 20 m! of MTB
ether. The organic phase is concentrated and the resulting solid (5.9 g) is
purified by chromatography on 120 g of silica gel, with hexane/ethyl acetate
as mobile phase, to give 3.2 g of the product as a white solid.

Yield: 3.2 g = 85% of theory
TH-NMR (600 MHz, CDClg): & = 7.23 d (J=9 Hz, 2H, aryl); 7.20 d (J=9 Hz,
2H, aryl); 5.03 dd (J=9 Hz + 8.4 Hz, 1H); 4.46 s (1H, OH); 4.33 dbr (J=6.5 Hz,

1H), 4.27 dd (J=9 Hz + 8.4 Hz, 1H); 3.68 dd (J=9 Hz + 9 Hz, 1H); 1.56 s (3H);
1.49 s (3H); 1.07 s (3H); 0.86 s (3H); 0.50 s (3H).

10



100 WD 2008/ 058767PCT/ EP2007/ 009997 Exanple 5: Determ nation of the
McPhail i ndex on the rabbit The antigestagenic efficacy of the

progest er ¢ye20086@pE0r ant agoni sts according to the |nver§¢-gﬁpm-§009997
tested on 35-day-old rabbits under conventional housing and feed |ng

cuncut ancust y AR AP B ESAd 2020 2T e Btiigiered 7y

4. To detigidfdael1dmerara sreghadedidierBiogacy, the animals were treated
subcut anedusly fromday 7 to day 10 with 0.2 ng/kg/d of progesterone

and 3 ng/kg/d of the test sulgg{fance

(11f 344- (1, 2- Di hydr oxyet hyppHeny1] - 20, 20, 21, 21,21
Xy-19-nor - 17a- pregna- 4'ﬂ9ﬁue-- - O
20, 20, 21, 21, 21- pent af | uor o- 1'H hj
9- nor 17a- pregna- 4, 9- di en- 3- one &
si mul t aneously. The vehicle used

nt af | uorol7- hydro
F le 1 or

h Foxyacetyl)phenyl] 1
xanple 3)

f benzyl benzoate and

castor oil in aratio of 1+4 (v/v). t opsy was perforned
on day 11 after the start of treg e:uterl were renmoved and
fixed for histology. The McPhai edt ee of gl andul ar
differentiati on) was determ pee g7of i ght m croscopy

(evaluation: 1 = no gl andul ar di fferentl atl on; = maxi mum gl andul ar

(i nhi i 11 on of2 3 SES MR EPUEA FPardhd 4 %hlézgiei@'&i? ) pecdkselued a).

'ndex_ Toct Eﬂb‘i”tﬁ%{eb&?ﬁ?%%%@ﬁé?ﬁg?‘eﬁm%.% SRR, Acigh 8 Bbted

111314- ( 1arel thei repdtion yaixhire)ip iséimed] for 20re2oh@lrs 24t, 20°Co e kit iaftheo rpoured
into 60 ml of saturated aqueous sodium hydrogen carbonate solution and
extracted with ethyl acetate. Purification by column chromatography on silica
gel with a dichloromethane/acetone mixture gives 1.2 g of the title compound
as a colorless foam. Figure 2 shows the CD spectrum of 11B-[4-[(1R)-1,2-
Dihydroxyethyl]phenyl}-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one.

Yield: 1.2 g = 61.2% of theory
TH-NMR (300 MHz, CDCl3): & = 7.25 d (J=9 Hz, 2H, aryl): 7.15 d (J=9 Hz,

2H, aryl); 5.77 s (1H, H-4); 4.74 m (1H, CHOHY); 4.42 dbr (J=7 Hz, 1H, H-11);
3.69 m (1H, CH,OH); 3.59 m (1H, CH,OH); 0.56 s (3H, H-18).

i1



A,

17- hydr oxy-19-nor-17a- pregna-4, 9-di en-3-one (Exanple 1 +
progest erwoeposAsérer 0.2 1.0 20, 20, 21, 21, 21- Pent af | uor o- per/pp2007/009997
17- hydr oxy- 11P44- (hydroxyacetyl)p henylj-19-

10 o Rfite Sy Suritiedis Oa’%gq]tffﬁ,}ap%fz T-pemtafidsra-17 Rydroxy11p-14-~

11644-(1@&6 R dé@l’yﬂ?ﬁlaﬁl 19m6Y117a-pregna-4,9-dien-3-one
20, 20, 21(, 1, Zlypent af | uorﬁo]?ﬂ- hydr OX);/)- 1%-

d 20 : € 04 4 - - - r ¢ -
phony |- To- a0 27 HP R ae SR LR ek bany Y Bl
(HLM 19-nok&metY d-pregn-Bien-8smeed, 2(dilrdthyipropanset] 3tdiyldeasglss t he
netabolic stability of substances of general formula I.

283 pl of tert-butyl hydroperoxide are added dropwise at room
temperature to 3.6 mg of chromium trioxide in 7 ml of dichloromethane. A
solution of 450 mg of the compound prepared under Example 1 ¢) in 7 ml of
dichloromethane is then added dropwise. The mixture is stirred for three
hours at room temperature. The reaction is stopped by the addition of
dimethyl sulfide. The mixture is washed with saturated aqueous sodium
chloride solution, dried over sodium sulfate and concentrated under vacuum.

. Chromatography of the resulting crude product on silica gel with a

hexane/ethyl acetate mixture gives 87 mg of the title compound as a white
foam.

TH-NMR (300 MHz, CDCl3): & = 7.83 d (J=9 Hz, 2H, aryl); 7.37 d (J=0 Hz,
2H, aryl); 4.84 m (2H, CH,OHY); 4.37 dbr (J=6.5 Hz, 1H, H-11); 3.53 m (2H, 3-
ketal); 3.47 m (J=11.0 Hz, 1H, 3-ketal); 3.42 m (J=11.0 Hz, 1H, 3-ketal); 1.04
s (3H, 3-ketal); 0.85 s (3H, 3-ketal); 0.49 s (3H, H-18).

b) 20,20,21,21,21-Pentafluoro-17-hydroxy-11p3-{4-(hydroxyacetyl)phenyl]-19-
nor-17a-pregna-4,9-dien-3-one

Analogously to the process described in Example 1 d), 87 mg of the
compound described under 3 a) are reacted in 1.4 ml of methanol with 62 pl
of semiconcentrated aqueous sulfuric acid to give 25 mg of the title compound

as a colorless foam.

TH-NMR (300 MHz, CDCl3): 5 = 7.86 d (J=9 Hz, 2H, aryl); 7.34 d (/=9 Hz,
2H, aryl); 5.81 s (1H, H-4): 4.85 dbr (J=5 Hz, 2H, CHOH); 4.50 dbr (J=7 Hz,
1H, H-11); 3.50 tbr (J=5 Hz, 1H, OH); 0.57 s (3H, H-18).

12
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The incubations were carried out in duplicate with HLM and an
NADPH- gener ati ng system using a shaker bath at 37C. The incubation

m xture (Gmbgbdsig of cofactor solution, potassium phosphats, 05@:,
and m crosonme preparation) was freshly prepared according to t

Tabl e bel ow. Buffer Potassium phosphate, 100 MM pH 7.4
Reconst i tExamplesy3i:eralternativberSynthiésis lof2 20\20:2d (24521 peptafipbes-d78. 0

S L L R k7 T A gm_ﬁ’%enylfﬁljgc}rﬂ Fo-bro8 22 8 ey KC

a) [[2-(4-Bromophenyl}-1,3-dioxolan-2-yljmethoxy}(1,1-
dimethylethyl)dimethylsilane

Br

73.5 g 2-(4-Bromophenyl}-1,3-dioxolane-2-methanol are dissolved in
800 mi N N-dimethylformamide. 38.6 g imidazole and 513 g fert-
butyldimethylchlorosilane were added. It was stirred for 12 hours at 23°C.
Afterwards, the reaction mixture was poured into a saturated aqueous solution
of sodium bicarbonate. It was stirred for another 30 min. Then it was extracted
with ethyl acetate fwice. The combined organic layers were washed with brine
and dried over sodium sulphate. The crude product was purified by column
chromatography. 103.21 g product was.obtained (97.5 % of theory).

TH-NMR (300 MHz, CDCI3): 6 =7.45d (J=9 Hz, 2H, aryl); 7.37 d (J=9 Hz, 2H,
aryl); 4.08 m (2H, ketal); 3.84 m {2H, ketal}, 0.83 s (9H, t-butyl-Si); -0.05 s
(6H, Me-Si).

by 11B-[4-[2-[[[(1,1-Dimethylethyi)dimethylsilylJoxy]methyl]-1,3-dioxolan-2-
yllphenyl]-20,20,21,21,21-pentafluoro-5,17-dihydroxy-19-nor-5a,17a-
pregn-9-en-3-one 2,2-dimethylpropane-1,3-diyl ketal

13



1.0 mg/m The incubation volune was 0.25 m . The incubation

m xt ure bated for three m nutes at 37C. The r

started wﬁtjﬁgﬂaﬁgﬁétl on of the test substance (final conﬁﬁ#"‘gw‘}ﬁﬁgo
pM . The reaction was ended after an incubation tinme of 60 m nutes by
the addition of 250 pl of net | and the m xture was t hen
centrifuged to pellet he pr no The sanpl es werertor d at -18C
for subsequent RP- ; Accor di ng gif PLC anal ysi s,
about 70% of the 1 .
Di hydroxyet hyl)pheny ]- 18 ores 17- droxy- 19-nor-1

4 9-d i en3-one used were

recovered in the supernat ant tpabol ic stability of 11

3- (4-acetyl phenyl) - 20, 20, 2 :
pent af | uor o- 17- hydr oxy-"' 19-n pregha- 4, 9- di en- 3-one in hunman

|l iver m crosones (HLM Human |iver mcrosomes (HLM were used
to assess the netabolic stability of substances of general fornula I.

Th bat i t in.d th HLM.and
NADPH gener at P B0 < CERPRSRIATE iR e PORER hich 33 PESPARRION nElb8RPorg
m xture (re@meshin tOrdhgs of B0t AN T UAGORvaras! a%:umrpfb@%ﬁ@ggeaﬁai e

and m crQosonme pre arat| on) was freshly prepared according t

Tabl e bePBX MButhller west addedins!lpivlys phizg dempeoatiirg was kept below 50°C.
Reconst i abhRsaSY T Gs! Suirbath Tt 50° NP1 I 21 AL 98 8efrP SRS s ©

cooled to 0°C and 400 mg CuCl was added. After the stirring was continued
for another 10 minutes, a solution of 20 g of the compound described under
2c¢) in 200 ml THF was added at 0°C. The mixture was stirred for 2 hours at
0°C and then allowed to warm up to 23°C. Stirring was continued for another
12 hours at 23°C. Then the reaction mixture was poured into a saturated
solution of ammonium chloride. It was stirred for another 30 minutes and
afterwards it was extracted with ethyl acetate 3 times. The combined organic
layers were washed with brine and dried over sodium sulphate. The crude
product was purified by column chromatography. 31 g product was obtained
(97 % of theory).

.‘AAWH\"‘ “

TH-NMR (300 MHz, CDCl3): & = 7.40 d (J=9 Hz, 2H, aryl); 7.20 d (J=9 Hz,
2H, aryl); 4.49 s (1H, OHY; 4.36 dbr (J=6.5 Hz, 1H); 4.12 m (2H, ketal), 3,90
(2H, ketal), 3.79 m (4 H, ketal); 3.50 m (2H), 1.09 s (3H); 0.94 s (3H); 0.90
(9H, t-butyl-Si), 0.57 s (3H); 0.00 (6H, Me-Si).
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G ucose- 6- phosphat e dehydrogenase 1.4 units/m MyCl2 5.0 mM KCI 38.0
mM Protein concentration (HLM 0.4 ng/nl The i ncubation vol une
was 0. 25 kpcubation m xture was preincubated for

m nut es awoszygggs'ﬁl@creacti on was started by the additi onP%ﬁﬁfﬁﬁeW?Og%?
substance (final concentration 10 pM. The reaction was ended after

an incubation tinme of 60 m nutes by the addition of 250 pl of

nmet hanol and the m xture was then centrifuged to pellet the protein.

The sanpl es e red -18C for bsequent - HPLC anal ysi s.
Accor di o 18 RORPRG AT Partatussse,d b Uens1 (A ey Vamayeiv-

20, 20, 21, 21, 2]1',9—‘%!16)@]ér‘t’-QHﬂ}p%é’rﬁ}ldf@ﬁMr—é&,ﬂ'?%Pré A-REREEnd 2R di en- 3-on
e used was recovered in the supernatant. anple 7: Antigestagenic
action of dimethylpropane-1,3-diy! ketal

11(344- (1, 2-di hydr oxyet hyfl phenyl i 20, 20, 21, 21, 21- pent af | uoro- 17- hydro
Xy-19-nor-17a- pregna- 4, 9-di en- 3-one and

20, 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 11[ 314- (hydr oxyacetyl) -
phenyl ] -19- nor - 17a- pregna- 49 di en- 3-one in stabl e transfectands of
human neur obl ast oma cel | s /( SKAN-MC cel l's) with hum@n progesterone A
or progesterone B recqp@)oﬁD apd ap MIrV- LUC reporter nstruct

SK-N-MC cel | s (human neuhotl astéima . st@hl sfected with

pl asm ds, which express human Qgé &t on ept o ( pPRChPR- B- neo)
or human progesterone receptor AXD and a reporter
construct (pMMIV-LUC), were incubated either in the

absence (negative control) or i
of 11

phenyl] - 19- nor - 17a- pregna- 4, 9-di en-3-one (0.01 nnol/1, 0.1 nnol/1, 1
nnmol/1, 10 nnmol/1, 100 nnol/1 and 1 pnol/1), in order to determ ne
t he agoni sti ¢ Teftrabsddgmmeniampiigondes 0.8 omitafa 1 enolaepolution indid-) was

i nductio e \er ated with t synRt het| estagen

pr oneges '?%j rciitee H?B%Ozjiélﬁﬂ%ﬁp f‘it?é%ig ﬁ%lqoﬂndlé%%%lm?ibﬁn %ovﬁi,gﬁqﬁg for 2
nmol/ 1 antbuls pto281¢. Thendaher ratichheniRtlf@ 0o SidutedCintyi 4 Ysatlied
cells were treated with 0.1 nmpl/1 of pronegestone and additi onal lé/

wi th i ncriddsiongohRFURPBIUeR ciarsde- twes diFpdr Xyarathey serynytes an
goerO, 21, i drdReRn Wils! MaFRadd WIMPERY adSefe "THE Brddnfd Miiet whicivEBadd On
20, 20, 21 vith Bfm@anda:f(;lenbwerlsbdimmﬁrmﬁyhéiél’f&édlhddpmdmn@Wad wﬂife;ww.- 1
9- 17a- -4, 9-di en- 3- 0.01 1/1, 0.1 1/1, 1/1, 10
ot 1. EOBTHRRISMaRa AP B SIHCRS PRRASD Y 4 OhepRg.

i nhi bition of reporter gene transcription, the cells were incubated

W th incr . RrO r necept api, st

111 3- (4 s OIS CRChE: B0 080 8058 8 et S S 1 e bl 17
a- pregna- heNA3- 14dy, 10413, /1, /1,
o nnod) £ il og R b CHine b (£ SR il HiLhiare 2, RERN (i
= | uci f erla8&m (2, kietblr 3i7teah (4H t hetal eB)50l mz@tBs 1 dads i@y U0.88 aSHHLU
(relativ %’ 2{,’ nits). Al the neasured values are given as %

ef fi cacy%(' Qg Hb;e LUC activity as nmean plus/ m nus standard devi ation
(n = 3 experinents)) and as EC50 or 1050 concentrations. WO

2008/ 05876 78T ERB0DI 2 93998 ntafluoro-17-hydroxy-11B8-[4-(hydroxyacetyl)phenyl]-
19-nor-17a-pregna-4,9-dien-3-one from 3bb:
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a) agonistic activity: Nei t her

1113- [ 4- (Wo2ook/dxgel7oxyet hyf | phenyl] - 20, 20, 21, 21, 21- pent g§d-yppRd7o0aydr
oxy-19-nor-170- preg na-4, 9-di en- 3-one nor

20, 20, 21, 21, 21- pent a- f | uor o,17- hydr oxy- 11B14- (hydr gxyacet yf| pheny1] - 1
9-nor - 17a- pregna- 4, 9- di en- 3fppne exhi bits inductipgnjof the LUC
activity on PR-A or PRI® (i 3 E&stone positive

control, which induces thé repg fAKICt Mgn of dose).

Tabl e 3 shows the agonistic act 0 telt substances and

pr onegest one. Tabl e 3: Agonistig of

111344- (1, 2- di hydr oxyet hyl ) phen = >

20, 20, 21, 21, 21- pent af | uor o- 17- @ nglr -17a-pregna-4, 9-di en- 3-on

e or

20, 20, 21, 21, 21- pent af | uor o- T~ hydrox B44- ( hydr oxyacet yl ) pheny11-19

-nor 17a- pregna- 4, 9-di en- 3-one Conpound Progesterone receptor A (PR-A)

Progest erone ASCRPLET sBriiddfic@htratd eiieoREOOubHEP AL, L CAG,

Potency EC 50 [nnpl/ 11 Efficacy Bld e ed o a
solution of 15 g of the compound described under example 3bb in 150 mi
THF. It was stirred for 2.5 hours at 23°C. Afterwards, the reaction mixture was
poured into saturated aqueous sodium hydrogen carbonate solution. It was

stirred for another 30 minutes and afterwards extracted with ethyl acetate.

The organic layer was washed with brine and dried over sodium sulphate. The

AT,

crude product was purified by column chromatography. 7.99 g product was
obtained (80 % of theory).

dp) 20,20,21,21,21-Pentafluoro-17-hydroxy-118-[4-(hydroxyacetyl)phenyl}-
19-nor-17a-pregna-4,9-dien-3-one from 3bc;

Reaction of 300 mg 3bc with semiconcentrated aquecus sulfuric acid in THF

in analogy to the procedure described under example 3da yielded 198 mg (85
% of theory) product.

e
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[ h] Pronegestone 0.23 100 0.03 100 0. 03 0. 00 (n=3) (n=3) (n=3)

(n=3)

WO 2008/058767 PCT/EP2007/009997

Example 4: Abortion test on female rats

The antigestagenic action of the progesterone receptor antagonists
according to the invention was tested on pregnant rats (6 rats per group) on
days 5 to 7 post coitum under conventional housing and feeding conditions.

After successful copulation, the pregnant animals (presence of sperm
in the vaginal smear on day 1 of pregnancy = d1 p.c.) were randomized and
divided up into the treatment group and the control group. Each animal was
then injected subcutaneously with 1.5 mg/kg of the test substance (11B-[4-
(1,2-Dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-
17a-pregna-4,9-dien-3-one according to Example 1 or 20,20,21,21,21-penta-
fluoro-17-hydroxy-11B-{4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-
3-one according to Example 3) or 1.0 ml/kg of vehicle (benzyl benzoate/castor
oil: 1+4 [v/v]) daily from day 5 to day 7 (d5 — d7 p.c.).

The autopsy was performed on day 9 (d9 p.c.). As the parameter of
antigestagenic action, the uterus was examined for the presence of
implantation sites. The complete absence of implantation sites as well as the
presence of pathological, hemorrhagic or otherwise abnormal implantation
sites on day 9 (d9 p.c.) were evaluated as abortions. The results of the

abortion test are shown in Table 1.

Table 1: Results of the abortion test

Test substance Daily dose Abortion rate
[mg/kg] (%]
11B-[4-(1,2- 1.5 100
Dihydroxyethyl)phenyi]-

20,20,21,21,21-pentafluoro-
17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one
(Example 1)

20,20,21,21,21-Pentafluoro- 1.5 100
17-hydroxy-11p-[4-
(hydroxyacetyl)phenyi]-19-
nor-17a-pregna-4,9-dien-3-
one
(Example 3)

17
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111314- (1, 2- D hydr oxyet hyfl phenyn- 0 no effect o no effect

20, 20, 21, wb,dds/gedzaf | uor o- 17- hydroxy- + 0 + O PCT/EP2007/009997
19- nor-17a- pregna- 4, 9-di en-3-one (n=3) (n=3) (n=3) (n=3)
20, 20, 21, 21, 21- Pent af | uor o- 17-

Example 5: Determination of the McPhail index on the rabbit

* The antigestagenic efficacy of the progesterone receptor antagonists
according to the invention was tested on 35-day-old rabbits under
conventional housing and feeding conditions.

As a preparatory measure, the animals were treated subcutaneously
with 5.0 pg/kg/d with 17B-estradiol from day 1 to day 4. To determine the
antigestagenic efficacy, the animals were treated subcutaneously from day 7
to day 10 with 0.2 mg/kg/d of progesterone and 3 mg/kg/d of the test
substance  (11B-[4-(1,2-Dihydroxyethyl)phenyl}-20,20,21,21,21-pentafluoro-
17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one according to Example 1 or
20,20,21,21,21-pentafluoro-17-hydroxy-11p-[4-(hydroxyacetyl)phenyl}-19-nor-

{ 17a-pregna-4,9-dien-3-one according to Example 3) simultaneously. The
vehicle used was a mixture of benzyl benzoate and castor oil in a ratio of 1+4
(viv).

The autopsy was performed on day 11 after the start of treatment. The
uteri were removed and fixed for histology. The McPhail index (degree of
glandular differentiation) was determined by means of light microscopy
(evaluation: 1 = no glandular differentiation; 4 = maximum glandular
differentiation) as the parameter of antigestagenic efficacy (inhibition of the
glandular differentiation caused by progesterone). The resulting McPhail
index is shown in Table 2.

{ Table 2: McPhail index
Test substance Daily dose McPhail index
Ima/kg] [median]
11B-[4-(1,2- 3.0+0.2 1.0
Dihydroxyethyhphenyl}-

20,20,21,21,21-pentafluoro-
17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one

_{Example 1 + progesterone)

20,20,21,21,21-Pentafluoro- 3.0+0.2 1.0
17-hydroxy-11B-[4-
{hydroxyacetyl)phenyl}-19-
nor-17a-pregna-4,9-dien-3-
one
(Example 3 + progesterone)

18



0 no effect 0 no effect hydroxy-111344-( hydroxyacetyl ) phenyfl -

0 19-nor-17a-pregna-4, 9-di en-3-one (n=3) (n=3) (n=3) (n=3)

b)

+ 0

+

ant agoni sty@20ebsarét v: PCT/EP2007/009997

Example 6a: Metabolic stability of 118-[4-(1,2-Dihydroxyethyl)phenyl]-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one
and 20,20,21,21,21-pentafluoro-17-hydroxy-11p-[4-(hydroxyacetyl)~
phenyl]-19-nor-17a-pregna-4,9-dien-3-one in human liver microsomes
(HLM)

Human liver microsomes (HLM) were used to assess the metabolic

stability of substances of general formula I.

The incubations were carried out in duplicate with HLM and an
NADPH-generating system using a shaker bath at 37°C. The incubation
mixture (consisting of cofactor solution, potassium phosphate buffer and
microsome preparation) was freshly prepared according to the Table below.

Buffer Potassium phosphate, 100 mM, pH 7.4

Reconstitution system in buffer:

NADP 1.2 mM

Glucose-6-phosphate 8.0 mM

Glucose-6-phosphate dehydrogenase | 1.4 units/ml

MgCl; 5.0 mM

KCI 38.0 mM

Protein concentration (HLM) 1.0 mg/mi

The incubation volume was 0.25 ml. The incubation mixture was
preincubated for three minutes at 37°C. The reaction was started by the
addition of the test substance (final concentration 50 uM). The reaction was
ended after an incubation time of 60 minutes by the addition of 250 pi of
methanol and the mixture was then centrifuged to pellet the protein. The
samples were stored at —18°C for subsequent RP-HPLC analysis.

According to RP-HPLC analysis, about 70% of the 11B-[4-(1,2-
Dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one used and about 80% of the 20,20,21,21,21-penta-
fluoro-17-hydroxy-11B-[4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-

3-one used were recovered in the supernatant,
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111314- (1, 2- D hyd roxyet hyl ) phenyl11- 20, 20, 2i, 21, 21- pent af | uoro- 17-
hydr oxy- 190r88s/@&8s7pr egna- 4, 9- di en- 3- one and PCT/EP2007/609997
20, 20, 21, 21, 21- pent af | uor 017- hydr oxy- 11( 344- (hydr oxyacet yl ) pheny11- 19

-nor-17ag 0 t t

he LUC Saprone, do; ieehoticogtamitin) B, P 18RS oEABRARND 20,881 41 28
pr ogest epenmﬂlamapi b-myctrokgﬁmnofdﬂheprbgsmm-dm 3gme B honaad liveky
of the twq test Sugﬁl ces conpared wth 11[ 344-

acet yl phBH§I9SUHES" 1, 21- pent af | uor o- 17- hydr oxy- 19- nor - 17a- pr egna
-4,9- dien-3-0ne. . Tabl e 4: Antagonistic activity of

111314- ( 1, 2- dirvraamliyer ﬁ'gqcywngqs](HLM% were used to assess the metabolic

20, 20, 21 oy oF Sl &8s & benBll i nor - 17a-pr egna- 4, 0-di en- 3-on

2 S A
(PR-A) PNpIeSHagar@ati @%Qﬂls@éma.]élﬁﬁ[ §)s]ha|R@F el H03P° & NnphLLheRhdbdgacy

M Pot ency. 1050 [ nnD1/ Ef ficac
mixture (con5|stmg of cofactor solution, potassium phosphate buffer and

microsome preparation) was freshly prepared according to the Table below.

Buffer Potassium phosphate, 100 mM, pH 7.4
.. Reconstitution system in buffer:
{ NADP 1.2 mM
Glucose-6-phosphate 8.0 mM
Glucose-6-phosphate dehydrogenase | 1.4 units/ml
MgCl; 5.0 mM
KCI 38.0 mM
Protein concentration (HLM) 0.4 mg/mli

The incubation volume was 0.25 ml. The incubation mixture was
preincubated for three minutes at 37°C. The reaction was started by the
addition of the test substance (final concentration 10 uM). The reaction was
ended after an incubation time of 60 minutes by the addition of 250 pl of
methanol and the mixture was then centrifuged to pellet the protein. The
samples were stored at -18°C for subsequent RP-HPLC analysis.

L According to RP-HPLC analysis, 60% of the 11B-(4-acetylphenyl)-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one

used was recovered in the supernatant.
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113- (4- Acet yl phenyO0- 20, 20, 21, 21, 21- 0.014 100 0.02 100
pent af | uor o- 17- hydr oxy-19-nor-17a- 0.01 O 0.01 o

pregna- 4, %&&(ﬁ@m%’]@ﬁe (n=2) (n=2) (n=3) (n=3) PCT/EP2007/009997
113-[4- (1, 2- Di hydr oxyet hyophenyl i -

Example 7: Antigestagenic action of 11B-[4-(1,2-dihydroxyethyl}phenyl]-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one
and 20,20,21,21,21-pentafluoro-17-hydroxy-118-[4-(hydroxyacetyl)-
phenyl]-18-nor-t7a-pregna-4,9-dien-3-one in stable transfectands of
human neuroblastoma cells (SK-N-MC cells) with human progesterone
A or progesterone B receptor and an MTV-LUC reporter construct

SK-N-MC cells (human neuroblastoma cells), stably transfected with
plasmids, which express human progesterone receptor B (pRChPR-B-neo) or
human progesterone receptor A (pPRChPR-A-neo)} and a reporter construct
(PMMTV-LUC), were incubated for 24 hours, either in the absence (negative
control) or in the presence of increasing amounts of 113-[4-(1,2-dihydroxy-
ethyl)phenyl}-20,20,21,21,21-pentafluore-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one or 20,20,21,21,21-pentafluoro-17-hydroxy-11p-[4-(hydroxyacetyl)-
phenyl]-19-nor-17a-pregna-4,9-dien-3-one (0.01 nmol/l, 0.1 nmol/i, 1 nmolfl,
10 nmol/l, 100 nmol/l and 1 pmol/l), in order to determine the agonistic
efficacy. As a positive control of reporter gene induction, the cells were
treated with the synthetic gestagen promegestone (0.01 nmol/l, 0.1 nmol/l, 1
nmol/l, 10 nmolfl, 100 nmol/l and 1 pmol/i). To determine the antagonistic
activity, the cells were treated with 0.1 nmoll of promegestone and
additionally with increasing amounts of 11B-[4-(1,2-dihydroxyethyl)phenyl]-
20,20,21,21,21-pentaflucro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one  or
20,20,21,21,21-pentafluoro-17-hydroxy-118-[4-(hydroxyacetyl)phenyl]-19-nor-
17a-pregna-4,9-dien-3-one (0.01 nmol/l, 0.1 nmol/l, 1 nmol/l, 10 nmol/l, 100
nmol/l and 1 umol/l). As a positive control of the inhibition of reporter gene
transcription, the cells were incubated with increasing amounts of the
progesterone receptor antagonist 11B-(4-acetylphenyl)-20,20,21,21,21-penta-
fluoro-17-hydroxy-18-nor-17a-pregna-4,9-dien-3-one (1 pmol/l, 0.01 nmolfl,
0.1 nmol, 1 nmo¥/l, 10 nmol/l and 100 nmolfl). The activity of the LUC
reporter gene (LUC = luciferase) was determined in the cell lyzates and
measured as RLU (relative light units). All the measured values are given as
% efficacy (relative LUC activity as mean plus/minus standard deviation (n = 3

experiments)) and as ECgp or ICsp concentrations.

21



1.87 100 3.47 100 20, 20, 21, 21, 21- pent af | uoro- 17- hydroxy- 0.23 0 0. 46
0 19- nor -V¥PR00SEI6A- 4, 9- di en- 3-one (n=3) (n=3) (n=3) (NFDI/EP2007/009997

20, 20, 21, 21, 21- Pent af | uoro-17- 0.18
a) agonistic activity:

Neither 11B-[4-(1,2-dihydroxyethyl)phenyl}-20,20,21,21,21-pentafluoro-
17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one  nor  20,20,21,21,21-penta-

fluoro-17-hydroxy-11B-[4-(hydroxyacetyl)phenyl}-19-nor-17a-pregna-4,9-dien-

3-one exhibits induction of the LUC activity on PR-A or PR-B (in contrast to

the promegestone positive control, which induces the reporter gene as a

function of dose). Table 3 shows the agonistic activity of the two test

substances and promegestone.

Table 3: Agonistic activity of 11B-[4-(1,2-dihydroxyethyl)phenyl]-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one  or
20,20,21,21,21-pentafluoro-17-hydroxy-113-[4-(hydroxyacetyl)phenyl]-19-nor-

o

1 17a-pregna-4,9-dien-3-one
Progesterone receptor A Progesterone receptor B
(PR-A) {PR-B)
Compound Potency Efficacy Potency Efficacy
ECso [nmol/l} {%] ECso [nmolfl] (%]
Promegestone 0.23 100 0.03 100
+0.03 +0.00
{(n=3) (n=3) (n=3) (n=3)
11B-[4-(1,2-Dihydroxyethyl)phenyl]- 0 no effect 0 no effect
20,20,21,21,21-pentafluoro-17-hydroxy- +0 +0
18-nor-17a-pregna-4,8-dien-3-one (n=3) {n=3) {n=3) {n=3)
20,20,21,21,21-Pentafluoro-17- H no effect 0 no effect
hydroxy-11B-[4-(hydroxyacetyl)phenyl]- +0 +0
18-nor-17a-pregna-4,9-dien-3-one (n=3) (n=3) (n=3) {n=3)
/
:
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100 0.28 100 hydroxy-113-[4-(hydroxyacetyl)phenyl]-
19-nor-17a- pregna-4, 9-di en-3-one (n=3) (n=3) (n=3) (n=3)

Thesedat agloowbdiedsidy1314- (1, 2- di hydr oxyet hyl ) pheny1] -

e

0.06 0O 0.08 0

PCT/EP2007/009997
20, 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 19- nor - 17a- pr egna- 4, 9- di en- 3-on

b) antagonistic activity:

118-[4-(1,2-Dihydroxyethyl}phenyl]-20,20,21,21,21-pentafluoro-17-
hydroxy-19-nor-17a-pregna-4,9-dien-3-one and 20,20,21,21,21-pentafluoro-
17-hydroxy-118-{4-(hydroxyacetyl)phenyl}-19-nor-17a-pregna-4,9-dien-3-one
exhibited dose-dependent inhibition of the LUC activity induced by 0.1 nmol/l
Table 4
shows the agonistic activity of the two test substances compared with 113-(4-

of promegestone (100%) at both progesterone receptor isoforms.

acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one.

Table 4: Antagonistic activity of 11B-[4-(1,2-dihydroxyethyl)phenyl]-
20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one or
20,20,21,21,21-pentafluoro-17-hydroxy-118-[4-(hydroxyacetyl)phenyl}-19-nor-

17a-pregna-4,9-dien-3-one

Progesterone receptor A Progesterone receptor B
{(PR-A) (PR-B)
Compound Potency Efficacy Potency Efficacy
1Cs0 [Nnmolfl] [%0] {Csp [nmol/l) [%]
11B-(4-Acetylphenyl}-20,20,21,21,21- 0.014 100 0.02 100
pentafluoro-17-hydroxy-19-nor-17a- +0.01 +0 = 0.01 0
pregna-4,9-dien-3-one (n=2) (n=2) (n=3) {n=3)
11B-[4-(1,2-Dihydroxyethyl)phenyl]- 1.87 100 3.47 100
20,20,21,21,21-pentafluoro-17-hydroxy- +0.23 +0 + 0.46 0
19-nor-17a-pregna-4,9-dien-3-one (n=3) (n=3}) (n=3) (n=3)
20,20,21,21,21-Pentafluoro-17- 0.18 100 0.28 100
hydroxy-11B-[4-(hydroxyacetyl)phenyl]- +0.06 =0 +0.08 +0
19-nor-17a-pregna-4,9-dien-3-one {n=3) (n=3) {n=3) (n=3)

These data show

that

20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one

11B-[4-(1,2-dihydroxyethyl)phenyl]-

and 20,20,21,21,21-pentafluoro-17-hydroxy-11B-[4-(hydroxyacetyl)phenyi]-19-
nor-17a-pregna-4,9-dien-3-one are pure antagonists of both progesterone
receptor isoforms in SK-N-MC cells which stably express progesterone
receptor A or progesterone receptor B. Neither compound exhibits any
selectivity in respect of one progesterone receptor isoform. However, 11B-[4-
(1,2-dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluorc-17-hydroxy-19-nor-
17a-pregna-4,9-dien-3-one is about 130 times less potent than 113-(4-acetyl-
phenyl}-20,20,21,21,21-pentafluore-17-hydroxy-19-nor-17a-pregna-4,9-dien-
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and-
20, 20, 21, W0, 22a8/q58Td7af | uor o- 17- hydr oxy- 11P44- ( hydr oxyacetyppienyidosd9-
nor - 17a- pregna- 4, 9-di en- 3-one are pure antagoni sts of both

Pr 0000} SBt> LR bRIad RGN TRcb ol b Mo A4 21 MBSt A0k Y. GHREGES

progest erone rece roge eroné

exhibits 1éBy{4s(byémmyacetyl)phen¢|§}p9&10r0f7a9p|%gwa@g,esd1eh£836né ggeqbaslit 13
i soform ,However, .,1113-

(1, 2-di hJHPe&xyéPf‘%ﬁhe)’phEW‘ll “Yf-oasatylphepy) 20021 2ok 2 1-pentaftuosy 74 9-

nor - 17a _ n

1113 (4 e 07 80578 ST Sine: Fhe s AP ot 10s 1
a- pr egnaespesgiapproxiraialy 0 ﬁhéfemtog&ﬂ)t@‘r%lﬁeﬂx oe&pBor s.

20, 20, 21, 21, 21- Pent af | uor o- 17- hydr oxy111314- (hydr oxyacet yl ) pheny11- 19
-nor-17a- pregna-4, 9-di en-3-one is about 13 tinmes weaker than

11[ 3- (4- acetyl phenyl) - 20, 20, 21, 21, 21- pent af | uoro- 17-

hydr oxy- 19- nor - 170- pr egna- 4, 9-di en- 3-one. The stably transfected cel

| i nes express approxi mately 500 fm (femonol) of PR A or PR-B.

Clainms 1. A progesterone receptor antagoni st of general formula I:
formula | in which RL can be a hydrogen atom and R2 a hydroxyl group
or Rl and R2 together can be an oxo group. 2. A conpound according to
claiml, which is

111344- (1, 2- D hydr oxyet hyl ) pheny1] - 20, 20, 21, 21, 21- pent af | uor o- 17- hydr
oxy-19-nor-17a- pregna-4, 9-di en-3-one. 3. A conpound according to

{claim1, which is

311314-R1R)-1,2-D hydr oxyet hyl i phenyl11- 20, 20, 2121, 21- pent af | uoro-17-

hydr oxy- 19- nor - 17a- pr egna- 4, 9-di en- 3-one. 4. A conpound according to
claim1l1, which is

11H4-[(19) -1, 2- D hydroxyet hyl | pheny11- 20, 20, 21, 21, 21- pent af |l uoro-17-
hydr oxy- 19- nor - 17a- pr egna- 4, 9-di en- 3-one. 5. A conpound according to
claim1l1, which is

20, 20, 21, 21, 21- Pent af | uor 0- 17- hydr oxy- 11044- ( hydr oxyacet yl ) pheny1] -
19- nor-17a- pregna-4, 9-di en-3-one. 6. A drug containi ng progesterone
receptor antagonists as clainmed in claiml1l. 7. The drug as clainmed in
cl aims contai ni ng

111344- (1, 2-di hydr oget hyl ) - phenyl 1- 20, 20, 21, 21, 21- pent af | uor o- 17- hydr
oxy-19-nor-17a-pregna-4, 9-dien-3-one. 8. The drug as clained in claim
7 cont ai ni ng

1113- (41(1R) -1, 2-di hydr oxyet hyl | phenyl | - 20, 20, 2121, 21- pent af | uoro- 17-
hydr oxy- 19- nor - 17a- pr egna- 4, 9- di en- 3- one.
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9] The drug as clainmed in claim7 containing

11044- R1S) - 1, 2-di hydr oxyet hyl | phenyl j - 20, 2021, 21, 21- pent af | uoro- 17-

hydr okiyss  9- nor - 17a- pregna- 4, 9-di en-3-one. 10. The drug as clained in
claim 6 containing

b, 20, 2 progegteront repraiat antedorie plgend@dmptiri:oxy - 1113- [ 4- (hydr oxyacet yl ) pheny11-
y-nor-l?a pregna- 4, 9-di en-3-one. 11. Use of progesterone receptor
artagonlsts as clalned inclaiml for the preparation of a drug for
tle treatment of endonetriosis, nyomas or hornone-dependenttunors,
egpecially a carcinoma of the breast, and of pharmaceuti cal

pieparations for femal e g@ntrgception. 12. Use as clained in claim 1l

1-1713- h%groxy 17a-(1,1, 2,2, 2-penta
13. LB-HH. @tgrned in cIa|n112

1‘13 [ 4- [(1R) 1, 2- dlhydro>cyethyll-p ; P, 20, 21, 21, 21- pent af | uor o
4O g 14. Use as clainmed in

&N 20 20, 21, 21, 21- pent af | uor o- 17-

; dlen 3-one. 15. LBe as clained in

jai m 11 contai ni ng

i,20,21,21,21-pentaf|uoro-l?kmmdmdmy 111344- (hydr oxyacetyl ) phenyl] -1

| nor-17a-pregna-4, 9-di en- 3-one.

138- (4 0,21, 21 tafl uoro-5, 17-di hydr oxy-19- nor

L, LTl BGa o 22 aavdrafsrw PR R S e 7 e r as an

t er NeintlR aboBrdik1€cidRY £ PR, %tr i ]ﬂlﬂ(r Qleh;oQ?yemﬁ]Hg% b NG o SGERE 7.hy-

it ag odmixs 19-naft 7gedyesred dich-8.64¥U |

11314- (1 2-Di hydroxyethyl)phenyl] 20 20, 21, 21, 21- pent afl uoro-5, 17-di

!l o yALOMIYUNg gcarding togiigg ], g{r g'gﬁi A3-E1R)- B2-@inygroxyethyllphenyl]-20,20,21,21,21-pentafluoro-17-
"GPVIketal as an internediate in the

12- di PRI BpRirE 42

t t t of |
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lenyl ) - 20, 20, 21, 71, 21- pentafluoro 5, 17-di hydr oxy- 19- nor - 5a, 17apr egn-
9-fens- aoroameuraa&ardirgmtahylvrhmp@raezrbrarpﬁéhmor&eﬂn?dmx@ﬁg a%y&r&%a%fr&%@t ein

t He priépar ateregn-2gfdet-heaepr ogest erone receptor antagoni st of gener al
grula 1. 19, 11HA-[2-[[[(1,1- Dinethylethyl) dinethylsilyl] oxy]

4t fy 1A 99 goriginingragseisionaecemar anapqnisip prsiaiypq o o0 20, 21, 21, 21-

D S 0 S O S P e

3eparat|on of 'the progesterone recept or antagoni st
2@, 20,TRddrid ks idnelPe Bl bo@iRi 1p7a- [T, Q&?Mdr%ﬂpkéﬁ)(l]tiygf 9, Wﬁ%&?awo%ﬂp enyl]-1
9-|n or -hidreay-19mere} FreprefnO%ochice Brerd- ONe.
2d, 20, 21, 21, 21- Pent af | uoro- 5, 17- drhydroxy 1113[ 44442- ( hydr oxynet hyl ) -
1,13°d |T8 94t Elaneg %gn Pﬁ\gmugﬂeﬁ [frE5S)- BRadiy Frexpathetyen@-2020:282 - gentafiuoro-17-
2. b diMFEPRVIM B Bee P S0 EP¥1 ketal as an |nterned|ate in the
pmep@ﬁﬁgd ce nt agoni

e A P e R B BB R ey mestgybneny 1 -
-nor-l?a pregna4 9- di en- 3- one. 21 A conpound as clained in any of
c Icﬂan‘rm.lsé_l_of progesterdntrebeBion adtbgd Ot 0 e d RFvEr fét e YrepaPiion 1 = ﬂ%foprﬁemeatrggrt oA

f
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§;Q?HP " md neans that the conmpound of claim3 or 4 is at
| QPR}? ? =T gn%gf?tﬁ@ngébaf [FE&ibravRY P FB-hydigey- Uhr (1 '@, 28 pensftuoc onpound
of a|n13 . A drug as clainmed in any of clainms Ste 10
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droxy-19-nor-17 e-pregna-4,9-dien-3-one.

14. Use as claimed In claim 12 containing 11p-f4-{(15)-1,2- -dihydroxyethyl)-phenyl]-20,20,21,21,21-pentafluorc-17- -hy-
droxy-18-nor-17 o-pregna-4,9-dien-3-one.
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24. A drug as clained in any of clains 6 to 10 or 11 which contains
fjom 0, 01 ng to 100 ng of the conpound of claiml.

15. Use as claimed in claim 11 containing 20,20,21,21,21-pentaflucro-17-hydroxy-11p-[4-(hydrexyacetyl)phenyl}-19-
neor-17g-pregna-4,8-dien-3-one.

£ 16. 11B-(4-Ethenylpheny})-20,20,21,21,21-pehtaflucro-5, 17-dihydroxy-19-nor-So, 1 7o-pregn-9-en-3-one 2,2-dimethyl-
propane-1,3-diyl ketal as an intermediate in the preparation of the progesterone receptor antagonist of general
formuta 1.

17. 11B-[4-(1,2-Dihydroxyethyl}phenyl}-20,20,21,21,21 -pentafluoro-5,17-dihydroxy-18-nor-5e, 1 7a-pregn-9-en-3-one
2,2-dimethylpropane-1,3-diyl ketaf as an intermediate in the preparation of the progesterone receptar antagonist of
general formula |.

18. 118-{4-{(4R)-2,2-Dimethyl-1,3-dioxolan-4-y||phenyl}-20,20,21,21,21-pentafluoro-5,17-dihydroxy-19-nor-50z, 17 -
5 pregn-9-en-3-one 2,2-dimethylpropane-1,3-diyl ketal as an intermediate in the preparation of the progesterone
receptor antagonist of general formula I

19. 11p{4-{2-[[[{1,1- Dimethylethyl) dimethytsilyl] oxy] methyl}- 1,3- dioxolan- 2- yl] phenyij- 20,20,21,21,21- pentafluore-
5,17-dihydroxy-18-nor-5e, 1 7a-pregn-9-en-3-one 2,2-dimethylpropane-1,3-diyl ketal as an intermediate in the prep-
aration of the progesterone receptor antagonist 20,20,21,21,21-Pentafluoro-17-hydroxy-113{4(hydroxyacetylphe-
nyl}-19-nor-17a-pregna-4,9-dien-3-ona.

20. 20,20,21,21,21-Pentafluoro-5,17-dihydroxy-115{4-[4-{2-{hydroxymethyl)-1,3-dioxelan-2-y(phenyl}- 18-nor-5a, 17 a-
pregn-9-en-3-one 2,2-dimethylpropane-1,3-diyl ketal as an intermediate in the preparation of the progesterone
receptor antagonist 20,20,21,21,21-Pentaflucro-17-hydroxy-11p-[4-(hydroxyacetyl)phenyl]-18-nor-17a-pregna-
4 9-dien-3-one.

21. A compound as claimed in any of claims 1 to 7 in isolated form, preferably in solid form.

22. A compound as claimed in any of claims 3 or 4 when substantially free of the other compound of claims 3 or 4,
wherein the term "substantially free” means that the compound of claim 3 or 4 is &t least 90% free from the corre-
sponding isomer, which is other compound ef claim 3 or 4.

23, A drug as claimed in any of claims 6 to 10 adapted for oral administration, preferably as a unit dosage form.

24. Adrug as claimed in any of claims 6 to 10 or 11 which contains from 0,01 mg to 100 mg of the compound of claim 1.
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