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in which R1 can be a hydrogen atom and R2 a hydroxyl 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 progesterone receptor antagonists

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

and its individual epimers

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

- 11B-[4-[(1S)-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

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

medicaments.
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substituent at position 11 of the steroid nucleus could have desirable

properties.

Substances claimed here are at least partially metabolites of a
substance claimed in W0O98/34947 .

The object of the present invention is to provide novel competitive
progesterone receptor antagonists and drugs containing them and hence to

create alternative ways of treating gynecological diseases.

The object has been achieved by the synthesis 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-11$-[4-
(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-3-one. The epimers of
11B-[4-(1,2-dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-
nor-17a-pregna-4,9-dien-3-one can be specifically prepared either by means
of chromatographic separation on a Chiracel OD-H column with hexane/
ethanol 90:10 (v/v) as mobile phase, or by starting from chiral structural
entities such as (R)- or (S)-1-(4-bromophenyl)-1,2-ethanediol.
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hormonal irregularities and for the treatment of hormone-dependent tumors,
e.g. a progesterone receptor-positive carcinoma of the breast. Their efficacy
as progesterone receptor antagonists has been identified in the abortion test

on the rat and by determination of the McPhail index on the rabbit.

The substances of general formula | exhibit a higher metabolic stability
in human liver microsomes (HLM) than the progesterone receptor antagonist
11B-(4-acetylphenyl)-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-
pregna-4,9-dien-3-one disclosed in WO098/34947. This is indicative of
enhanced oral bioavailability of the compounds of this invention so that they

can be used in pharmaceutical compositions adapted for oral administration.

The drugs (pharmaceutical compositions) according to the invention
can be adapted for systemic or local administration. Generally it is preferred to
adapt the drugs for systemic administration, for example by injection or by oral
administration. If injectable form are contemplated these may be prepared by

conventional methods known in the art for formulating steroids. If orally
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especially a carrier known to be if use in formulation steroidal medicaments.

The unit dosage form may contain 0,01 — 100 mg of the claimed
substances.
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2072 (1985)) in 137 ml of absolute tetrahydrofuran is slowly added dropwise.

The reaction mixture is stirred for one hour at room temperature and then
poured into saturated aqueous ammonium chloride solution. The aqueous
phase is extracted with ethyl acetate and the organic phases are combined,
washed with saturated aqueous sodium chloride solution and dried over
sodium sulfate. The product is filtered and concentrated under vacuum.
Column chromatography on silica gel with a hexane/ethyl acetate mixture

gives 6.76 g of the title compound as a colorless foam.

TH-NMR (300 MHz, CDCI3): & = 7.30 d (J=9 Hz, 2H, aryl); 7.18 d (J=9 Hz,
2H, aryl); 6.66 dd (J=17 Hz + 11 Hz, 1H, vinyl); 5.70 dbr (J=17 Hz, 1H, vinyl);
5.20 dbr (J=11 Hz, 1H, vinyl); 4.44 s (1H, 5-OH); 4.29 dbr (J=6.5 Hz, 1H, H-
11); 3.53 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).
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(3H, 3-ketal); 0.85 s (3H, 3-ketal); 0.49 s (3H,
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11): 3.53 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) 118-[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.
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of the title compound as a colorless foam A mixture of epimers at the

benzylcarbinol is obtained.
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, CHOH); 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).
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concentrated to give 7.3 g of a white solid.

Yield: 7.3 g = 82.1% of theory

TH-NMR (300 MHz, CDCl3): & = 7.50 d (J=9 Hz, 2H, aryl); 7.25 d (J=9 Hz,
2H, aryl): 4.80 dd (J=4.4 Hz + 3.6 Hz, 1H); 3.70 m (2H); 2.50 sbr (2H, OH).

The NMR data of the product are consistent 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 ml of
acetone. 30 ml of 2,2-dimethoxypropane and 0.3 ml of concentrated sulfuric

acid are added. After 2 hours, 100 ml of saturated sodium bicarbonate
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sulf%%q?é[\é%gg%{g@ﬁeg qﬁd%m *{%bkgfe% l)f a%/ehltzeosolld Elgure

B e G DB RGP (R oo PRERI 2 ety .3

dioxplahe pot assi um hexacyanof errat e(lll) are dissolved in
a mxture of 190 m of n-butanol and 190 ml of water.

Yieﬁﬁsmﬁen‘swpfolasmdarpsnate and 300 ng of ( DHQD) 2PHAL
are then added and the solution is cooled to 00C. 7.5

B, (g B QOCDS, 812 A Szl O o i,

2H aé’ﬁ}ht 5% @4 (399 910% aS@qﬂlimill-gUA B0ty J-QQGHE aastzl A2, 1H); 3.16

atron Is extracted W t h 0 m o ethyl acetate.
dd (U“F@ Kz gahHz, phst 58ss (BH)ed . 48/2(3Hbdi um sul fate and
concentrated to give 7.3 g of a white solid. Yield:
¢) 20,20,31;21821-PentdfludreorAthytnsddr & mewblxy 18B@rda, 1dapregn-
7.50 d 2 =9 Hz, 2H, aryl);
9(13)-80-51ah¢ 22 inefiprebindst ToR KR 70 m (219 1 25D Sbr
(2H, OH). The NVR data of the product are consistent
W th the NVR data described in the ligejagure (T.
Barl ow, A Dipple, Chem Res. Toxim9l/. 98, 11,
44-53). b) (R)-4-(4-Bronmophenyl j- 2§ 2 'FmsIthI-
, 3-di oxol ane:

0

s

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 Lett. 26, 2069-2072
(1985)) are added at —70°C to 116 g of condensed pentafluoroiodoethane in

500 ml 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 (93% of theory)



3.5 g of the diol described in Exanple 2 a) are
suspended in 100 m of acetone. 30 ml of

WQ2@858161 hoxypr opane and 0.3 ml of concent r at BGI/EP2007/009997
sulfuric acid are added. After 2 hours, 100 m of

"R BB WRg: GPP 57 RIH LR 3 B2 S VHES ffy 1.3

1HY, 348 ol (33 PR3 85 o i1 28 AL @5 B2 998 F aBFRRer0 6

re dr| d ovVer dirum stl fate and ¢concent ratéd und

Hz,vidd)ydr06 o (8H),0.93 § (GHYf0.85W(3H). sol id. Figure 1 shows
the CD spectrum of

d) (1 4 1N \ hényl 20012032@261@1 enta-

R o i R VR DE A g

fluogo-5, 177-d31ydrme99+npr 5241 7arpyegn- 97ene§-qme( ng mmetlzvlpmpane-

13é{)§@|504ddu9m+82m 1H) 4.30 dd (J=9 Hz +
) & 3.16 dd (J=9 Hz + 9 Hz 1H); 1.53 s (3H);

1.48 s (3H) c) 20,20,21 ,21
21- Pent af | uoror 17- hydr oxy-5, 10 a- epoxy-19-nor-5
a, 17a- pregn= ol) -en-3-one 2, 2-di met hyg¢ propane-1

,3-diyl ketal /50 g, @f .iO epoxy- F F
a.i Ca- estr HP 0 gne 3-(2, 2{ﬂ1g5f%&lpropane- 1
,3-diyl) ketal (for H 1 hedron Lett.
26, 2069-2072 (1985) rxa 70 OCto 116 g of
condensed pentafluor0|odoet‘

toluene. 290 m of a S
met hyl li thium |iphi
et her are added(at
mxture is s

c,qn'pl ex in diethyl

. gnperature. The reaction
|y stirred for one hour at 00C.
It is then adde at utit ed aqueous anmoni um

chl oride solutibon and extracted with ethyl acetate.
The organi ¢ phase is washed with saturated aqueous

SodigiMmg of magnesium turnings are suspended ... 3 ml of THF, and 50
pl 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 c) in 11 ml of THF are added. The
reaction mixture is stirred for 2 hours at 20°C and 28 ml of 10 percent NH,ClI
solution are then added. The reaction mixture is extracted with 20 ml 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, CDCl3): 8 = 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).
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chl oride solution, dried over sodiumsul fate and
concentrated under vacuum The crude product is
waele@sossred in 200 nml of acetone, and 450 m of PAEER2007/009997
are added. The product which precipitates out is

9 (o FEFIRRL 1??%&%“8%%}@5?@2@%@@@%&0 7.
hYdfd)Q’L’-19 rdr;170-pregnay4 P:-diénBone (J=1 1. 3. 46 d

(J=1 1.3 Hz); 339dd(J113Hz+95Hz 1H); 2.51
dbr (J=10.6 Hz, 1HH 1.06 s (3H); 093‘8(3H) 0.85 s

(3H). d) 11bé4[(R) 2,2-Dinethyl - %

, 3- di oxol an- '1 AR e ’ 0,20, 245 2\ ¥
-pent af l uoro- 5, 1Hdi DX K- 19- Oy --5~F
a, 17a- pregn- 9- en- 3- one R di A8 R opane- 1, 3-divyl
ketal 387 ng of rmgne5| umt m- suspended ... 3
m of THF, and 50 m of. di plompethane! are added, wth
stirring. A solution

135 g of the ketal described
i D Fils slowmy added to the
Fhe~Fesu ng solution is cooled to

in Example 2 b) in 1
suspension at 65Cq
G)C 2 1.5 nmg of CuCl and 2.75 g of the conpound

81801 Mk SeABlFd dcbbubfo hg¥} sXagtilk 765 A Sfsgetved in

20 ?mdof2$HF|, 205 miOop semidtincdintrated ahuéed s salferic el atsledded
The reaction mxture is extracted with 20 m of

MI'B
ancthrefeaction Mpdere I8 Piseaskfardhresbeuts at 88°Gndt isnthen poured

it 30l 1% Bl coubfls LA ny RSl b SAREY and
extragted evithhethgl adetaty. vEuffidatpnolby tokinmy ohrorhatagraphyhon silica

lid. i = 85%qf th
gel veltr|1 a dlchlgromet%anegacetone ?nolxture SR/e)é 1.2 g of the title compound

as a colorless foam. Figure 2 shows the CD spectrum of 11B-[4-[(1R)-1,2-
Dihydroxyethyllphenyl}-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, CHOH); 4.42 dbr (J=7 Hz, 1H, H-11);
3.69 m (1H, CH,0H); 3.59 m (1H, CH,OH); 0.56 s (3H, H-18).
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1H NWVR (600 MHz, CDCI3): d = 7.23 d (J=9 Hz, 2H,
aryl); 7.20 d ( =9 Hz, 2H, aryl); 5.03 dd (J=9 Hz +
W(820©8/16[Z8762|_|—|) 4.46 s ( 1H, OH); 4.33 dbr (J=6.BCHEP2007/009997
4.27 dd (J=9 Hz + 8.4 Hz, 1H); 3.68 dd (J=9 Hz +

Exﬂn%ﬁ“@yg@hé& 3?& 3030 %B,‘fbﬁﬂ-%%ﬁ%fﬂor%ﬁf-h%'FDJi(y-Q1%§[4-

(hydieﬁydmtyt)phehvﬂﬂﬂshemﬂﬂh-ﬁfem-aﬁ-d%-3-one
, 21-pentafl uoro-17- hydroxy-1 9-nor-1

a) 720 20 2918t 21 —‘Péiit@ﬂud?roofﬂ% A- Siuy@ r@fydcbﬁ;lﬁaﬂé’ﬁ?lﬂ%m 7- dlhyd roxy-

descri bed under Exanple 2 are dissolved in
19-mpE5a A 79-pRegar 9-eard-0b8 Zetrdiractyirignanerd . 3-div betaé aC| d
are added and the reaction mixture is stirred for

t hr283 hduof tert-BotyC. hydroperaxicen apreuradnieﬂntdmomism abf room

o L ERS550, AP ICh ST ST, A
sol@l%diﬂﬂﬁbrrﬁg%ff (5 %Bhibdﬂhdsbﬂe'p‘é?ecﬂﬁhdéf EQar’hpIe 1 c) |n 7 mi of
I'or omet hane/ acet one m xture gives 1.2 g of

dlclnlpmree&xampo@nthems added| dropwise.f o nmxgme ds 2stgr&§i/\éort thwee

l{jﬁ@ ?%@e[%{ﬁéﬁréﬁgrﬁyl ]ﬁ%%F%Bé\‘ﬂ'? IS, to&;led by the addition of

dimetieylt fifider oTheE- mpdurx ¥s Wasmsfd Wthasaturated aqueous sodium
pregna- 4, 9-di en- 3-one. _Yi el d: 1.2% of theory

chlqmqjqqmu@goodm ovepspditm @uﬁatp ngd (g;opgergtrqqu ynger vacuum.

9 7 4
o, 3 WS ) By 5 G
hexang/dthlyl atéiatd migtub® givds 8H mGHIHE; title S6mpouBd, as a white
H 18) . Exanpl e 3a: Synthesis of
foapy 20, 21, 21, 21- pent af | uor o- 17- hydr oxy- 11 b-[ 4-
(hydroxyacetyl)phenyl] 1 9-nor-1

1H-F@%r @b@agﬁ’zﬁ'cfb&ll}o?’a@e/ 83 LLAPHZL 218 anyl): 7.37 d (J=9 Hz,
b~ pvé

o O SRIOM M -4 i 500 .

ketaly, A7 mEAT O Hz, 1H, 3-ketal): 3.42  (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-11p-[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, CDCI3): 8 = 7.86 d (J=9 Hz, 2H, aryl); 7.34 d (J=9 Hz,
2H, aryl); 5.81 s (1H, H-4); 4.85 dbr (J=5 Hz, 2H, CH,OH); 4.50 dbr (J=7 Hz,
1H, H-11); 3.50 tbr (J=5 Hz, 1H, OH); 0.57 s (3H, H-18).
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283 m of fe/Y-butyl hydroperoxide are added dropw se

at roomtenperature to 3.6 ng of chromumtrioxide in
W@ 2098/08876Ti chl or omet hane. A sol uti on of 450 ngPGI/EPI987/009997

conmpound prepared under Exanple 1 ¢) in 7 nm of

di chl oponet hane .| s then added dr I SEx mxture is
EXSPIG 0B oAeHTaLlyenRYBHEsS B 20aDe L Trd-Pamtefiuoro7-

. L ol ot e a

R S DL S b e AT
ongodi um chl oride solution, dried over sodiumsulfate

and concentrated under vacuum Chromat ography of the

&g s[{2-(4-Byomoptenpl)-ddBicioxatars Riyiljowetheky](d,th a

hexane/ et hyl gcetate,m’ xture gives 87 ng of the title

conébmﬂ%'aylﬁﬁwg Rethylsilaagh H NVR (300 MHz, CDCI3): d =

7.83 d (J=9 Hz, 2H, aryl); 7.37 d (J=9 Hz, 2H, aryl);

4.84 m(2H, CH2OH); 4.37 dbr (J=6.5 Hz, 1H, H1 1);

3.53 m(2H 3- ketal); 3.47 m(J=I O Hz, 1H, 3-ketal);

3.42 m(J=1 1.0 Hz, 1H, 3-ketal); s1.04 s (3H,
3-ketal); 0.85 s (2:#\§-ketal%L/Q§%9 s (3H, H18). b)
20,20,21 ,2 1,21-Péntatlu ~3%- hixdr oxy- 1
1b-[ 4- (hydr oxyacety enyl [-19* nor-1

7a- pregna-4, 9-di en- 3-one Anal ogously to the process
descri bed i n Exanpl e A 87 ng of the conpound
descri bed under 3 a) reacted in 1.4 m of methano
with 62 nml of sem con rat ed aqueous sul furic acid
to give 25 ng of the tiftle conmpound as a colorless
foam 1H NWR (300 MHz,gffDCI3 ) : d = 7.86 d (J=9 Hz,
2H, aryl); 7.34 d (J=9 Hz,

73.5 g 2-(4-Bromophenyl)-1,3-dioxolane-2-methanol are dissolved in
800 ml N,N-dimethylformamide. 38.6 g imidazole and 51.3 g tert-
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 twice. 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).
b) 11B-[4-[2-[[[(1,1-Dimethylethyl)dimethylsilyljJoxy]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
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2H, aryl); 5.81 s ( 1H H4); 4.85 dbr (J=5 Hz, 2H,

CH2CH); 4.50 dbr (J=7 Hz, 1H, H1 1); 3.50 tbr (J=5
WRH200805876T0H) ; 0.57 s (3H, H 18). Exanpl e 3b: al PEF/ER200V09997

Synt hesi s of 20, 20,21 ,21,21 -pentafluoro-1 7-

hydr oxy-11 b-[4-(hy, xyacetyl ) phenyl]-19-nor-17

a- pregna-4, 9-dien-3- one a) [[2-(4-Bronophenyl)-1

, 3- di oxol an~2-yl ] et he®y] (1 , 1- F

di met hyl € idi et P

2- (4- Brofrophenyl )-1 |, 3- afe

di ssolved in 800 m L/ , . am cre. 38.6 ¢

imdazole and 5 1.3 g tertbutyl hl or osi | ane

were added. It was stirre ¥ hourg at 23C.

Afterwards, the reaco_o wag poured into a

saturated aqueous > di um bi carbonate. It

was stirred for Then it was extracted

with ethyl acetate R TR conbl ned organic |ayers

were washed with brine and dried over sodi um sul phate.

The crude product was purified by col um

Chr@catrﬁgrcﬂsrbvnoétﬂanélm&sprm twa% cm.ts@bh%n(% %2@ g

of theory). 1H NWVR (300 Mz, d (J=
magpesigm turnings; in78@ mdTHEF=& ﬂezwams m§9lu;|on4ofo%5ﬁn gz%a) in

900 ShE PHF %@%4 e |o‘6§ ke F ﬁ?ﬁ%ﬁaﬁ %Hya's REBY leldiv ' 50°C.

AfterilArdPUQEIt huéetdﬂ’ﬂe)idaﬂﬁt)hm for [ ylh] q’hémﬁhbyﬂe]acﬂlon mixture was
oxol an-2- vyl ] phen 20, 20,
codiad To S E-and 48 mY UGl woa asidpo: Aftes the simingawas continued

e (Wo)
O e e e
2¢)6nZDQ@middie wasnadded ah §SCi he8nixturéhias Atitred\viar @showrs at
0°CQ' glngtthgrq a%w%a'tg ﬁar%?% tlorb3°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).

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, OH); 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).

14



900 mM THF was added slowy. The tenperature was kept
bel ow 5Q0C. Afterwards, it was stirred at 500C for 1
W 200%4088767 t he reaction m xture was cool ed to OBC/EPZH07/009997

400 ng CuCl was added. After the stirring was

conti nued for another 10 m nutes, a solution of 20 g

of the conpound described under 2c) in 200 mM THF was

added at 00C. The m xture was stirred for 2 hours at
hen2alpamafiude-5a70i A3B-[43L(hY -

ggﬁ%?ﬁgezdh%gr an%?ﬁe?é'%fﬁoﬂqlgwa?%sog [4$[§h2e(29?ﬁig<ymhyl)

r eat.Srdaxetapt2yphenyllptirnetSnnt7e-pregat deat Eaned. 2t i on
of [ | of i,d was stirred for another 30
m n@ﬁ@@ﬁ@p}?}e&%ﬁ&@q&?l was extracted with ethyl

acetate 3 tinmes. The conbined organic |ayers were
washed with brine and dried over sodi um sul phate. The

crude product was purified by colum chromatography. 3
1 g product was/objai ned (97 % of theory). 1H NWVR (300

MHz, CDCI3 ) :od =3.40 d (J=9 Hz, 2Hg gry); 7.20 d
(J=Q Hz, 2HHOaryP¥; 4,49 s ( 1H, ) |4 dbr (J=6.5
Hz, 1H); 4.12 3 P (2 ketml ), 3.79 m

(4 H ketal); 3.50 m<{(2EHN
0.90 (9H, t-butyl-Si), "0.57

S3H); F0.94 s (3H);
.oo (6H,
Me-Si).c) 20,20, 21 ;

, 2
1, 21- Pent af | uor o- w
9-ew< 3 A€ 2, 2- di net hyl propane- 1

Y_'%

di'oxol an- 2-yl ] phenyl ] -1

, 3-diyl ketal mtyléhﬁmniumfluoride(o.Gm of a
1 nolar solutign in THF) was added to a sol ution of

470 nmg conpound 3bb) in 5 m THF It was stirred for 2
hout g M ufRHmaRth LB FB8IhPEr Sl SRRROHAYF) was
added to a solution of 470 mg compound 3bb) in 5 ml THF. It was stirred for 2

9-nor -5a, 17a

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. The organic layer was washed
with brine and dried over sodium sulphate. The crude product was purified by
column chromatography. 318 mg product was obtained (80 % of theory).

TH-NMR (300 MHz, CDCl3): & = 7.34 d (J=9 Hz, 2H, aryl); 7.18 d (J=9 Hz,
2H, aryl); 4.44 s (1H, OH); 4.30 dbr (J=6.5 Hz, 1H, H-11); 4.10 m (2H, ketal),
3.88 m (2H, ketal); 3.70 m (4H, ketal), 3,50 m (2H); 1.02 s (3H); 0.88 s (3H);
0.50 s (3H).

da) 20,20,21,21,21-Pentafluoro-17-hydroxy-11B-[4-(hydroxyacetyl)phenyl]-
19-nor-17a-pregna-4,9-dien-3-one from 3bb:
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sol ution of ammoniumchloride. It was stirred for
another 30 mnutes and afterwards it was extracted
WQRQR/08/76Y| acetate. The organic | ayer was wasPEHERODT009997
brine and dried over sodium sul phate. The crude
product was purifged by colum chronat ography. 318 ng

pr oduct vvasH8bt aifped (80 % of theory)F AVR (300
MHz, CDCl 3): ¢ 34 28H ; 7.18 d
3¢ dbr (J=6.5

(J= 9 Hz, 2H, aryl);

Hz, 1H H1 1); 4.10% 4ok m (2H,
ketal); 3.70 m (4H, ketal) H; 1.02 s (3H);
0.88 s (3H); 0.50 s 3 ¥,21 ,2 1,2
1- Pent af | uor o- 17- hyqg
1b-[ 4- (hydr oxyacet
19- nor - 17a- pr egnaP4, 3-one from 3bb: 15 m of

sem concent rated aqueous sulfuric acid were added to a
sol 15 imh o@fse‘tﬁucgnoénttditedcaqmmuml sdHedc idoidl wméeadded to a

exanple 3bb jn 150 m THF. irred f . 5
solylip Of ak5 93& £empound d%wbvéga'e@ "Hne’Fﬁ’QPL‘?r églwae 150 ml

THROHNESS StiHéd A5 Horrs af9satSARGN fﬂ?% rI}’\grregﬁt’ebrn r??ci)xture was

carbonate solution. It was stirre r anot
poured uhtss satwiateid: agqueowss sediunaditydbgent hadomate sobtiene It was

st 15, 830 L ol SR8 b, BBV S0t
Thé ek fdyieP WSO A SHREY with- BHfhedard 6ﬁé@bvéﬁ§odlbhﬁ$d]6ﬁat@8¢he
% ot theory). db) 20,20,21 ,21 ,21 -Pentafluoro-1

crudetyradugly was 1purjfied by dibwpacehrgmaeasaphy- 7.99 g product was
- ~lof Az -4,9-di en-3-one from 3bc: Reaction of
Obégﬁ%on@osggof&ﬁgﬁ&gem concentrat ed aqueous sul furic acid
in THF in anal ogy to the procedure described under
SRRA0, 20,24 2 1y2 BiPéptafk oM -kydroxy-11B-[4-(hydroxyacetyl)phenyl]-

19-nor-17a-pregna-4,9-dien-3-one from 3bc:

Reaction of 300 mg 3bc with semiconcentrated aqueous sulfuric acid in THF
in analogy to the procedure described under example 3da yielded 198 mg (85

% of theory) product.
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% of theory) product. Exanple 4: Abortion test on
femal e rats The anti gestagenic action of the

WQRr@YMOsA76T one recept or antagoni sts accordi ng tRCT/ER2007/009997
i nvention was tested on pregnant rats (6 rats per

Exﬂﬁ,wh 9«'?)03‘?]%5 tgslen7fe b rafd t um under conventi onal

ousi ng an con t| ons. After successful
copul ation, the pregnant animals (presence of spermin
t heThag:im'@Iestamlic actidayofl the progesterane ﬁecemop antagomsts

acqiiig Briet RESsT 1ee ebpon BreanahtiaG (GEs i aroup) on
daysh €6 7q5bst %Bﬁ%ﬂﬂ%ﬂ%o)ﬁv@hﬁ&hal heusigldhdfectiiy E@wditions.

substance (1 1b-

12§A%%ﬂ¥9§¢?89§ ibﬁyhﬁﬁgﬁgltﬂle_ %8_%%@%m%%ls (presence of sperm

in théavgyirea) remdaenliday- Bobpeegna:rmyd# dd p.c.)Bxereptandbrmized and
le%%dflgp q{é&ﬁsijéﬁwﬁf%ﬁ%%ﬁ? Q_hLe goﬁyg}/g;oouxa/ " Bach animal was
theimﬂg}&rﬁ'?%é%u‘gcgta‘ﬁ'e%ﬂsly%ﬁﬁﬂ 9%%7 K 8O tHe tézéiaéﬂﬂs?ar?ﬁe ﬁlP-M-

vehicl'é (benzyl benzoate/castor oil
(1,2-Dikydrodgethyl) phenylE2§,28,2 102 t.2y -pentafiucrod!7 - pydr)oxy'I‘IQenor-

7GR 4/ PR Ehe R alnd 8 rariile™ Rk 220 0d g 1-penta-

flusreag- n?@i cfxgﬂ 1RR- Wem)phsnylmgmom@pt@a-z I9edien-

conpl e sence o npl antation sites as well as the

3-opecanserdingfto ananmle@) @an 0 ﬁéﬂferqfws@me ghenayhbenzeate/castor
t do
oi KR gl B 5 Bo B MOt P he aor ' on

are.shown in Table T Re fth
abol 6 it Wk heribratecpp S 8.0 548 R ghbrpter o
antigidtagetic t Betiobhhé ThauanWage s @asinkd € ithacyréderidee of
progest erone receptor antagonists
implantation sites. The complete absénce 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)phenyl]-

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-11(3-[4-
(hydroxyacetyl)phenyl]-19-
nor-17a-pregna-4,9-dien-3-
one
(Example 3)
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according to the invention was tested on 35-day-old

rabbi ts under conventional housing and feeding
we@wdiosd7ohs. As a preparatory measure, the ani PEI/EP200T/@09997

treated subcutaneously with 5.0 ng/ kg/d with

17b-estradiol fromday 1 to day . To determn ne the

Example;8sPatprmination efl Mpﬁéladnndﬁxéwm%rabl@at ed
subcut aneously fromday 7 to day 10 with 0.2 ng/kg/d

of Theogetigestagenianeffidacyy/of ghe prbgesterenss recepiet antaganists
acc%ﬁlhé:_ﬁé 1ﬁh%o||13r'yl?e¥lggﬁx3<n?t Y IJROFNYh! 72 day-’olzd1 tabbits under

con’v@nh&ﬁél%@ﬁsi‘rﬁ;é}% fée@n%b@ﬁd‘iﬁoﬁs& di en- 3-one according
to Exanple 1 or 20,20 21

1b];?§%nh@yr oxy&:et y{%‘.ﬁiﬁ eI']?a_ni{Bglrs]ovrvgre treated subcutaneously

witli'ﬁaG mgélgﬂd -Wit9 -1d] Beemstﬁadmlefremdaymng) dayEanid eegrmine the

antRienAdenis A Gt tRARRRIE et adieq sBemangpugydrom day 7

to @4yVI0 Wil G2! AINg/EDF RIbEESIERShe hriéP s ¥rig/ﬂ§loeroftt|h% test

start of treatnent. The utéri were renoved and fi xed

sublstande st 61 di{A- (Tradi)lwmyethyﬁpbenylhagrwb21 @ Tapentafivoro-
17- oSSR LG PuedTest o Jle g 5eRBlo b 'EMote 1 or

20,9012 €01 iphntafMiord- 17-ApdroRm gL[an@ydiixyacetyl)phenyl]-19-nor-
differentiation) as the paraneter of anti gestagenic
17&pregnac$. 9cdiaRiHPne crcaordingetey Exampler 3hisimultangusly.onThe

veh‘fagﬁ.%%\%Wa? E%Eﬂrgﬁr@%zymgniﬁgﬁbp{%%f &EXH a r?ﬁjc?éf 1+4

(viMyet abolic stability of
11b-[ 4- (1, 2- D hydr oxyet hyl ) phenyl ] - 20, 20,21 ,21 ,21

- peﬂie’léh 8vﬂa7$ peifoered dA-d29r t1Lafter the start of treatment. The
pregna- 4, 9- di en- 3- one

uter| 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
[mg/kg] [median]
11B-[4-(1,2- 3.0+0.2 1.0
Dihydroxyethyl)phenyl}-

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)
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and 20, 20, 21 , 21, 21- pentaf |l uoro-17- hydr oxy-1
1b- [ 4- (hydr oxyacetyl) -

W RWAPFY767.9- nor - 17a- pregna- 4, 9- di en- 3- one i n hREEEP2007/009997
Iiver m crosones (HLM Human liver m crosomas (HLI\/p

Ay 58BN ST S 14 E by hony

20,2021, E‘uzmmentaﬂdopbnc?ahpdm)tym Sindreditir- pregna-4 9-dien-3-one
ando | o0l 2h AR fberianudree Tz hyrliosy- 1t iardkyacety)-
ph%ﬂlx-a %r-m?&mguwb%eh% Sn@ugﬁ ChuRiAh rnv@'romaposomes

ration) freshly prepared according to
(HMp! e bel ow. The i ncubation volune was 0.25 ni. The
i ncubation m xture was preincubated for three m nutes
at Bm&lanTlie%rr aaabbomem@-lblt/l;mﬂaé bsed lte axﬂ;é'rsﬂsviptbe nrr]nfetabolic
st subst an ncentratl on 50 The
StaPﬂﬁY:P 5@%@0%9@%@&%% hcubation time of 60
m nutes by the addition of 250 ml of nmethanol and the
m xT beeingubations, weie Gariged outo impeuplicatenhwilly dldvinand an

R

mixtoee tonsidtiid onCoﬂélct‘Qfd Bomehh)do)aidmml phashiAle 2Bufférl and
21- entafluoro 17- droxy 19-n

midsioB e Prepartion W {0k fraprreqsseoradeha Fable below,
20,20 21 2 1 2 1- npnt afluoro- 1 7-hvydroxy-1

Buffer- [ 4- (hydr oxyacet yl ) phenyl | Potassivsn phosphate, 100 mM, pH 7.4

Reansiitatiprasystémdnduffed- one used were recovered in the

NABWer nat ant . Exanpl e 6b: Metgh@mM stability of

GlutbBe6fpR6sindtehenyT ) - 20, 20, P§ o i 21 -

GIU¥eSkH- :>H8§,6b@é d'%lﬁ?&FB@énh%e OF 4lynits/ml

Mgfﬂf' S191L ur err- oflre 171 ISIIMHM I'vel
KCI 38.0 mM
Protein concentration (HLM) 1.0 mg/ml

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 pl of
methanol and the mixture was then centrifuged to pelliet 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-11p-[4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-

3-one used were recovered in the supernatant.
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m crosones (HLM Human |iver mcrosonmes (HLM were

used to assess the netabolic stability of substances
w@eoogessssal formula |. The incubations were caPCI/BBR00U009997

in duplicate with HLM and an NADPH generating system

S t 7, [
%ﬁ %l%lﬁ%@d%é}gtﬁglﬁsﬁ Jipgﬁt pos é?ﬁ,n{rzg f)‘ﬁ‘az"'21
pedtaﬂﬂeroﬂr?dhynlmx;em&mqwﬁkmpa&gmetl,ﬁvdi;eri-ﬂemm yn jvuppan diver
.accordi nﬁ'ﬁlit-'& the Tabl e bel ow. The incubation vol une
micfasomes; )The incubation nixture was preincubat ed
for three mnutes at 37C. The reaction was started
t heHHeng@n: liver GFCfpﬁ‘ém@és(Hld\’]b&Qiﬂc'@% tassess the meta olic

staﬁﬁgﬁgﬁ% tgs?]é,t?&sl&oqg\%ed ITi%ﬁn RACtion was ended after an

es by the addition of 250

m of nethanol d th t
oel The hrdbafiens ar‘VﬁGf%ﬁ@%ﬁ%U&%@"&%ﬁ% [ HLA 5End Oan
NAUFH@@hé%w%nbyaBnHﬂs g@ahuékér bAGCat dmag. tquPﬁcBletnon
anal ysi s % of the 1 (4- acetk/ﬁﬁghen yl)- 20, 20,21 ,2

mixture 1c<|mq1stmg Wr ecfagtasysielgtign,1 gotassium phosphate buffer’ and

B 30008 IR oo

111 4

G "%“Li?ﬁfi‘vl,"%’ P GiESium phosphiate, 100 mM, pH 7.4

Resonstitutignsystemdn batfer:one ard 20 20, 21 21 21

NADPent af | uor 0-1 7- hydr oxy- 1 [1b2[MM hydr oxyacet yl ) -

Glushser@-phdsphate - 17a- pr egna- 4, 80dnbh- 3-one in stable

Glucbsso-pisdspidite dEhipdmsaenasar ohWamditsiml cel [ s ( SK-N-MC

Mgggl 's) wth hunman progesterjong fiver progesterone B

Kcl eceptor and an Mrv-LCUC repoig gimpeenstruct

Protein concentration (HLM) 0.4 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 10 uM). The reaction was
ended after an incubation time of 60 minutes by the addition of 250 ul 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, 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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SK-N-MC cel I's (human neurobl astoma cells), stably
transfected with plasm ds, which express human

WQewgest7er one receptor B (pRChPR-B-neo) or hun®@I/EP2007/009997
progesterone receptor A (pRChPR-A-neo) and a reporter

Exélﬁiﬁé :ﬂi‘:é]nﬁ gehﬂqac iOR' 6% 1‘!)2—‘! -S*I Qddflﬁfdrgﬂ}(@ﬂ'}ﬂ@henyll

sence ne at | ntrol
20m0e2hﬂ¢,;21epemtaﬂme+179hydmxy-ﬂ90foﬂ1'tn-[p¢egna-4 9-dien-3-one

2 di h
penlt a%z&( ﬁ'%qﬁ%?gf‘%"& 9?1%\”%0’?&2%1%@%@3’4"9““““)
ph@hgl] 4Y-ABR-19k- -4.D-dienl3ont AANIAAbIO! fiahsfectands of
7-hydroxy-1 1b-[4- (hydroxyacetyl)- phenyl]-19-nor-17
human agusohiastomancels (SKN-MC celis) w;tFOhmmamlpﬁ'ogeaterone
nrml /| n orPer

A §rBagdsthfons B ecaghar gvﬂ%ne#ﬂf AEuE R cabdirit
oL BB b T 85 FuRefcor
plagﬁgﬁilwrmgf? %r(?f@%% Huo'ITe‘ ?@é}éétero%% r'é(EBder B {ARCAPR-Blneo) or

e the antagonistic act|V|ty
hurnbe prelgesterene receptoed (pRENPR-AANe0) Bndfa peporier sopsteuct

(pl\ﬁ@q}{?lhdgb ,Io\&ngel( h%”yﬁf?@ntﬂ 24 E%b%g e@ggunt thehbddfed (ﬁég]ative
cont?o1); g?ﬁg ahé ;tﬁélggﬁc?e %gggé})g?s%% Eﬁlroui'ﬁs of 11 g -[4-(1,2-dihydroxy-

ethyL)pl@emé} 2@.,80&.112172n;aﬁrﬁa§luqo 17 hydroxy-19 nor-17a- -pregna-4,9-

dief5fo 20 2P ERLR 1B orost Py 1 15-{e-tgrprvacety)-

phéﬁW]HQ-noi—@?ﬁIméf;ha -419QienrBldre €01 Inmowl, /0.1 .nrAsIIA 1 nmolll,
positive control of the inhibition of reporter gene

10tﬁraﬁ¥|cr1qg ingael/t tard ckiHmolbr B OFRRIH IR detqirpine the agonistic
efﬂbé‘ Sgﬁlé;? p%%gh‘/?tdfﬁgrgﬁé?ltp ngﬁ@gggﬁ%tgezcells were
treétenemﬂatlﬁé Bynmenc@dsyagmprcﬂﬁegmtené (0.01 nmol/l, 0.1 nmol/l, 1
nm%i/E r1 nmo?/’l 1 nmo/loann%(1 &m%ml JI'b é)etermme 4he antagonistic
activity, the cells were treated with 0.1 nmol/l of promegestone and
additionally with increasing amounts 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-11p-[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 11p3-(4-acetylphenyl)-20,20,21,21,21-penta-
fluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-3-one (1 pmol/l, 0.01 nmol/l,
0.1 nmol/l, 1 nmol/l, 10 nmol/l and 100 nmol/l). 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 ECsg or ICs¢ concentrations.
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0.1 nnol /I, 1 nnol/1, 10 nnol/l and 100 nnol/l). The

activity of the LUC reporter gene (LUC = |uciferase)
wWQRWsiE7er m ned in the cell |yzates and neasurBRUI/EB20RI(99997

(relative light units). Al the nmeasured values are

a) dHoffidticasctivh fficacy (relative LUC activity as nean
)% us/ m nus tandard deviation (n 3 experinments)) and

Nei VI Tero ] B BN 2T ORaNBnBRP B RC 2155 bihsuoro-
17-hjdrox}-1:ndvl 7 apregna-4;hididne3wng 9- rmr - ;120 20,21,21,21- penta-
ﬂqupdgrlayqo;yéﬂa_gr[G;&p&qfo?(ggcetyl)phenyI] 19- nor-17a pregng-4 9-dien-

h 0
S A s L G
theaptonvedestome Rfoshtiver cBRtrél, (whichointduess the fteperter gene as a
prone esto osji tive, contr ol

Bl R0 P2Siet 5 SRR % o SaEAS s B o test

dsisn hdy of the two test substances and
su pron%%ceiﬂ%w&n%ébﬁtg % Agoni stic activity of 11b-[4-(1
e

- peﬁ%m¥dr§x cohg&w (Sfonor §41(1 §]d|h%roxyethyl)phenyl]

| uor dr oxy-
20,26; Mrzgﬁa-phn%%wo-ﬁmy&rowJ%d’@‘l d-preyria-2,9-dien-3-one  or

20 ZQ%E??&&% 79y )O-l ?@@%11§g’,4n(gydroxyacetyl)phenyl] 19-nor-

17&%@@%}{f?@%,§n%ﬁhgn 3-oneb) antagonistic activity:

ydroxyethyl)phenyl] 20,20,21 ,21 ,21

-pentaftuoro=1—7=—hydr xyPré%e?fe'ﬂéHe réceftorA Progesterone receptor B
7a- pregna-4, 9-di en-3-one an , 21 (PR-B)
- pent afédﬁgﬁ' d 17- hydr oXy="otenc Efficacy Potency Efficacy
1b-[ 4- (h roxyacet yl') phiesuy), Inmgl/@ nor o4 ECso [nmol/I] [%]
Ta= Pt I oed 4 sBndTem=3=onE Ebl?bl)l ted urf%,e tgpenggat 100
i nhi bi'tion of the LUC actiyvhpy ihduce 0. L gywo! /|
of pr omagest one (100% at pesn progestspr ore resypt or  (n=3)
1‘|B’ [‘21 7o ﬂ?hydro‘f%)‘fethyl)phenyl]- 0 no effect 0 no effect
20,20,21,21,21-pentafluoro-17-hydroxy- +0 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 no effect 0] no effect
hydroxy-11B-[4-(hydroxyacetyl)phenyl]- +0 +0
19-nor-17a-pregna-4,9-dien-3-one (n=3) (n=3) (n=3) (n=3)
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shows the agonistic activity of the two test

subst ances conpared wt
wW@z@spsgibenyl ) - 20, 20, 21

i

o) #fiEdonis

h 11b- (4-
L 21

PCT/EP2007/009997
, 21- pent af | uor o- 17- hydr oxy- 19- nor-17 a- pregna- 4, 9-

ble 4: Antagonistic activity of
hydr oxyet hyl ) phenyl ]- 20, 20,21 , 21

. pr RSO0, 2 S Parb by S B 20 303 21, 21-pentafiuoro-17-

hydtoxiL4 9atvraff7cpregna/4 Bydien-8vede and 20,20,21,21,21-pentafluoro-

1b-[ 4- (hydroxyacetyl)
17-hydroxy il 44(hydgexyiacs

ol dobd o

uoro-1

nt afl yoro-1

shopes e, 29t
2ceibperds

ogest erone’ recep

AREILY

of promiepstore 9100%)-A&- both proge2feréfe 2éceptot ,i®oforms.

henyl ]-19-nor -

enyi-d8-nlr i SRIRGNEAS-dien-3-one

tor 1sofo

n I'n

diemt3i-ome.st abl y express progesterone receptor A or

progest erone receptor

E%E%Acltly%%ﬁ&uéé'd b¢ 0.1 nmol/l
Table 4

%t&‘é@%%%é%@ﬁfstls@stances compared with 11B-(4-
J-R0S 1 21 2 1dbERraAuERET PhGARAYE! ARbAS ¢aip°,-g§ngj4,9_
SK-N- MC ‘cel'l s

B. Neither conpound exhibits any

selralile v41 YAntagoristie cactiityooé Pt {61, 2rdimgdrorgethyDphenyl]-

20 233 4t wepeatiy

20,2091 % ,w.?emﬂ
1/a-pregna-4,9

ugirsﬁebr-ﬁyd'rb%}l-gﬂgg[g:

I en- 3-one

17pptegna-4 Radienihod- acet yl phenyl )- 20,20, 2 1,2 1,2
1-pentafl uoro-1 7-hydroxy-19-nor-17

ryé#gh%@x%,gmrg7ﬂ-greg,r@14,9-dien-3-one or

hyd ty)phenyll-19-nor-
Y9y Rr ey PP e 19-nor

a- pregna- 4, 9-di en3- one |atProgestemnegesspier dne Feageptemns receptor B
20, 20,21 , 21 , 21- Pent af|l_uor o- 1{PRédr oxy- (PR-B)
11b- [ 4-Gamypduakyacet yl ) pheRgtehcyl19t ndafficagy Potency Efficacy
a- pregna- 4, 9- di en- 3- ond Cso [aMEllk | 13 ™lnes |veal®polflnan [%]
118-1bAelyipteryl y2qt0cdy21)2120, 200.214 , 21l , 200pent|af | @62 o- 17- 100
pemjafiiereyl7-h9draxy19te-1pe-egna-#9.0t di en- 3tBne. |The &GAtablly +0
t r abfggRact.8diensane| | nes |lexptnEds appr dxidmt el y G089 fm  (0=3)
1{F @Al 2DHyHroryettBpfengll- AR- BA8at [ s clodi med is3.47 100
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 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-11B-[4-(hydroxyacetyl)phenyl}-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, 113-[4-
(1,2-dihydroxyethyl)phenyl]-20,20,21,21,21-pentafluoro-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-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-dien-
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1. A progesterone receptor antagoni st of genera

formula I: formula | in which R 1 can be a hydrogen
WQRe®WAH03/TT R2 a hydroxyl group or R1L and R2 t ogE€TEP200EHMNI997

be an oxo group. 2. Hb- - |

3-oﬁ)e/%tgt§§fﬁ?6g§§tavéﬁ@?ébé ors 99 42d 21.b1 %npéﬁ{amg?b M 7:-hydroxy-

nor-1 7a-pregna-4, 9-di eh-3-0n

11 &Me(ﬂyﬁf@)()fﬁfﬁélyl)bhemwmy‘dm@W@Mﬂﬂﬁgﬁd iep-2oneois2aboatl 13
oro

tlmeg ga&afl lf@aral e‘H %?%dr O%henﬂ)bf(f 38[2(112‘§g1fentaﬂuoro-17-
hydr3xP‘1 BYbr W%éﬁbfédnbpﬁ‘gﬂﬂeh ﬁ@n@OTﬂé stgﬁly transfected cell lines

pent af | uoro-"17- roxy-1 9-nor-1

expTasspapgrmqma@hd o125 fm-(tmetorﬁol) 20 PRoAZI PR-BL, 2
1- Pent af | uor o- 17- hydr oxy-1
1b-[ 4- (hydroxyacetyl ) phenyl]- 19-nor-1
7a- pregna-4, 9-dien-3-one. 6 . A drug contai ning
progest erone receptor antagonists as clainmed in claim
1. 7 . The drug as clainmed in claim®6 containing
11b-[4-(1 , 2-di hydr oxyet hyl )- phenyl]-20,20,21 ,2 1,21
- pent af | uor o- 17- hydr oxy- 19- nor - 17a- pregna- 4, 9-
di en-3-one. 8. The drug as clained in claim?7
contai ning 11b-[4-[(1f?)-1 , 2-di hydroxyet hyl ]
phenyl ] - 20, 20, 21 , 21
, 21- pent af | uor o- 17- hydr oxy-19-nor- 17 a-
pregna-4, 9-dien-3-one. 9. The drug as clained in claim
7 containing 11b-[4-[(1 S)-1, 2-di hydroxyet hyl ]
phenyl]-20,20,21 ,2 1,21
- pent af | uoro- 17- hydr oxy- 19- nor- 17 a-
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pregna- 4, 9-di en-3-one. 10. The drug as clained in

claim6 containing 20,20,2 1,2 1,21 -pentafl uoro-
WQ@a7Z0089sR76Ky- 1 1b- [ 4- (hydr oxyacetyl ) phenyl]-1 9PGDEP207/009997

7a-pregna- 4, 9-di en- 3-one. 11.Use of progesterone

WHa‘i‘i§Bi£Fnélf‘fsagon' sts as clainmed in claim1 for the
preparation of a drug for the treatnent of

nd tunors,
de R Ebgegeiche REGRTE Maddgryudpanghuis t
phar maceut i cal preparatlons for femal e contraceptlon
12. Use as clained in claim 11 containing 11b-[4-(1

, 2-di hydr oxyet hyl)- phenyl]-1 7b-hydroxy-1 7a-(1
,1,2,2,2- pentafluonnethab)estra 4,9-dien-3- one. 13.

,21-pentaf|uoro-l?-hydro» ’ H preepa- 4, 9-
[ LA j HR 12 contai ni ng
]-20, 20, 21

11b-[4-[(1S)-1 , 2-di hydr oxyet hy| 1
, 3 a- pregna-4, 9-

, 21 ,21-pentafluoro-17-h ,
di en- 3-one. 15. Use as (¢ CY im211l containing
20, 20,21 ,2 1, 21-pent af ydroxy-1
1b-[ 4- (hydroxyacetyl)p 9-nor-1
7a- pregna- 4, 9-di en- 3- one. 16
11b- (4- Et henyl phenyl ) - 20, 20, 21 , 21 , 21 -pentafluoro-5,
17-di hydroxy-1 9- formula |

in which R1 can be a hydrogen atom and R2 a hydroxyl group or R1

and R2 together can be an oxo group.

2. 11B-[4-(1,2-Dihydroxyethyl)phenyl}-20,20,21,21,21-pentafluoro-17-
hydroxy-19-nor-17a-pregna-4,9-dien-3-one.

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

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

5. 20,20,21,21,21-Pentafluoro-17-hydroxy-11p-[4-(hydroxyacetyl)phenyl]-
19-nor-17a-pregna-4,9-dien-3-one.

6. A drug containing progesterone receptor antagonists as claimed in
claim 1.

7. The drug as claimed in claim 6 containing 1183-[4-(1,2-dihydroxyethyl)-
phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one.
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nor - 5a, 17a- pregn- 9- en- 3-one 2, 2-di net hyl propane-1
,3-diyl ketal as an internediate in the preparation of

W@ b@8jos8Igest er one receptor antagoni st of generBCT/EP2007/009997
formula I. 17. 11b-[4-(1

g2 ﬁh&MFU [Py era'iméa TS;%YJH? 39nt%9mig11ﬂ6-:[4-[(1R)-1 ,2-dihydroxy-

, 21-pent or o-
9- rethylfzhehyd-290, Egﬂ192hﬁ1%pemaa‘mrd—1(7 Inyeetrbyy -1 Bemarn 7 d-

,3-diyl ketal ag an internediate in the preparation of
theprﬁﬁaﬁ‘€s§€4'%§'qufceptor ant agonl st of general

fornmula | . 18, 20,20,21 ,2 - Pent af | uor o-
9- hihe drug a3 cl@@!aeémﬁkalm 790%@;?"5“911 1844- lﬁré‘e)ghwtﬂiydroxy-

.ntéﬁxﬁvﬁ*ﬁﬁ(”?ﬁ{?é‘%f g ﬁé%xx‘éé“sié%f?m”
eqerpyna-aoidigresiarte. of general formula | .
11b {4-[ (4R -2, 2- Di et hyl -

18- TheodRlgas éra}’rh]aﬂhﬁﬁldldw @@oﬂt@wﬁﬂg 26120 21.21,21-pentafluoro-

pent af | uoro-5, 17-di hydr oxy-19-nor-5

a, 11Ehpdroxy-oRi4-thy m@xyzac,@tylmh@evw|9pm<afp‘amp&egr@ﬂi9y¢len-
ketg ?S an internediate in the preparation of the
proggs erone receptor ant agoni st of general fornula I.

1. yse. Bt hiriasBiabhe Fegentor antasenists ARslaigier.ip claim 1 for the

, 3-Hepufitdirof-a didgoﬂb?'ﬂ)/é lredfma® ot lenddietriosis, _myomas or
, 21- pentafluoro 17-di hydr oxy-19-nor-5 a, 17

pr chprmpnendepentent ttzrnersmsnypwlnmcmon@gftpp hreast, and
o oé’fgodéibﬂ%n %ﬁﬁ%% SobaratiofistORHA Bheaptes, )

tafl u
1Eel{]§re Fﬁf de é:ll% ﬁ%ﬂg ﬁmlngg 1I§O[r4 -(1,2-dihydroxyethyl)-
7a- K @gﬁl]a‘rFB Hg@iﬂoag ﬁfdlom 222 2- %taﬂh&éetr&l)ésﬁéu 9-dien-3-
- Pent af l'uor o- di hy roxy-
1b-Qne.[ 2- (hydr oxynet hyl ) -
13.Use as claimed in claim 12 containing 11B-[4-[(1R)-1,2-dihydroxyethyl]-
phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-

dien-3-one.

14.Use as claimed in claim 12 containing 11p-[4-[(1S)-1,2-dihydroxyethyl]-
phenyl]-20,20,21,21,21-pentafluoro-17-hydroxy-19-nor-17a-pregna-4,9-
dien-3-one.

15.Use as claimed in claim 11 containing 20,20,21,21,21-pentafluoro-17-
hydroxy-11B-[4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-3-
one.

16.11B-(4-Ethenylphenyl)-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 as an
intermediate in the preparation of the progesterone receptor antagonist

of general formula I.

17.11B-[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-

26



1, 3-di oxol an- 2-yl ] phenyl ] -19-nor-5
a, 17a- pregn- 9-en- 3-one 2, 2- di net hyl propane-1 , 3-di yl

W 2G08l058167 an i nternedi ate in the preparati on oPCT/ER2007/009997
progesterone receptor antagonist 20,20, 2 1,21 ,2

1- F&i0i idth 84 Gn IntérmBY @W‘rﬁ% ion of th
1i -?g-lﬁ;‘édroxyacetryl )%eny _%reg?lhaglroplo the progesterone
7 a- ecepton-ant@gaistrofgenenal. fofaulad. conpound as cl ai ned
in any of clainms 1 to 7 in isolated form preferably

118. 30,202 1, 21 21 -RPéhtaflusrorpihndroxg-5; i 0dapdxiy+1 Sangr-8d, 17a-
clainms 3 ar 4 when substantially free of the other

coniegRP(df)-enzi-pee 2. edimethyipropanemlydivk ketahagan i n

o A 0 B BAPL P ook roRd el ahegone
cl aofrgeheral fanywute |.cl aims 6 to 10 or 11 which contains
fromO,01 ng to 100 ng of the conpound of claim1l.

19.11B-{4-[(4R)-2,2-Dimethyl-1,3-dioxolan-4-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 as an intermediate in the preparation of

the progesterone receptor antagonist of general formula I.

20.11B-[4-[2-[[[(1,1-Dimethylethyl)dimethylsilylloxy]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 as an
intermediate in the preparation of the progesterone receptor antagonist
20,20,21,21,21-Pentafluoro-17-hydroxy-11i-[4-(hydroxyacetyl)phenyl]-
19-nor-17a-pregna-4,9-dien-3-one.

21.20,20,21,21,21-Pentafluoro-5,17-dihydroxy-11B-[4-[2-(hydroxymethyl)-
1,3-dioxolan-2-yl]phenyl]-19-nor-5a,17a-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-Pentafluoro-17-
hydroxy-11i-[4-(hydroxyacetyl)phenyl]-19-nor-17a-pregna-4,9-dien-3-

one.

22.A compound as claimed in any of claims 1 to 7 in isolated form,

preferably in solid form.

23.A compound as claimed in any of claims 3 or 4 when substantially free

of the other compound of claims 3 or 4.

24. A drug as claimed in any of claims 6 to 10 adapted for oral

administration, preferably as a unit dosage form.

25. A drug 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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