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WO 2005/092912 PCT/EP2005/051265 1 PROGESTERONE
RECEPTOR MODULATORS FIELD OF THE INVENTION 5 The present

WO ERESI relates to the field of contraception, hormone repld&erfdif05/051265

therapy (HRT) and therapy of gynaecological disorders, as well as
adjuvant therapy in cancer and other diseases. The subject invention
provides novelpieseREIRRREIRIATRIOHUR MO BEIgideoNrsch have 10
both agonistic and antagonistic modulating activities towards the
progesterone receptor, processes for their preparation, and their use in
ritharapy BAGKERQHNRN OF THE INVENTION 15 Intracellular receptors
are a class of structurally related proteins involved in the regulation of
gene transcription. Steroid receptors are a subset of these receptors,
Tﬂﬁﬁiﬁéﬁﬂgﬂb@nﬁm%ﬁwmdﬁ@ﬁme&é%a@ﬂdmﬂ@ﬂﬁﬁﬁﬁ&mﬁ&%t therapy

estrogen receptor (ER), glucocortl oid rec
A P A FIEEThAOT LY BHobEmEs fpgencer and
othiatréieedhsiar receptor and a corresponding ligand which has the ability to
20 selectively bind to the receptor in a way that affects gene transcription.
Progesterone receptor modulators (progestagens and antiprogestagens)
Tharalkjroninvimiiaypesvideyerteiirogtatrdhe hogitbr ofsdobudry heidatreh have
b S IE IR AR MaNe. RORESIELANG, B\ YOG esspro,
oun ave Breen maoe which may also serve as Pga% see
mgsdoﬁeﬁlmwwp&aﬁmmmﬂ%&&@?pmogestagens are currently
widely used for hormonal contraception and in HILT. Other important
cllnlcal appllcatlons of progestagens are treatment of gynaecological
: 9 PISMERT @D menorrhea, dysfunctional uterine
bleeding, severe premenstrual 30 syndrome), breast cancer, hot flushes
and mood disorders, and luteal support during IVF. In_addition, they are

Inps AT SSRIBTR AtfohalahaS St ot RIRRIBTHRYQSEids Tegulation of
geHICHARG IR %&m%%%%mﬁ&amﬁ&go&mmm

and cytostatic agents, immunological madifiers such as interferons and

DI RTRI ORGP AT R PETO8E T ERIE: (A Rk RIEeeRD FRTSRIH ERIpies,
gletEeatiarRddagidl Q) Qﬁﬁﬁﬁm\?{ﬁbm Mtﬁi@ﬂﬁf’ R@@&Ym gene

requires the intracellular receptor and a corresponding ligand which has the ability to

selectively bind to the receptor in a way that affects gene transcription.

Progesterone receptor modulators (progestagens and antiprogesiagens) are known to play an

. important role in the health of women. The natural hgand for PR is the stefmd honnone

progesterone, but synthetic compounds have been made wlnch may also serve as hgands (see
e.g. Jones et al U.S. Patent No. 5,688,810).

Progestagens are currently widely u.se.d for hormonal con_traception and in HRT. Other
important clinical applications of progestagens are treatment of gynaecological disorders
{(e.g. endometriosis, dysmenorhes, dysfunctional uterine bieeding, se{/ere premenstraal |
syndi‘ome), breast cancer, hot flushes and mood disorders., aﬁd luiéal support during TVF. In
addition, they are applied in combination with other hormones and/or other therapies
including, without Iimitation, chemotherapeutic agents such as cytotoxic and cytostatic
agents, immunological modifiers such as interferons and interleukins, growth hormones or
other cytokines, harmone therapies, surgery and radiation therapy.
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2 The current steroidal progestagens have been proven to be quite safe
and are well tolerated. Sometimes, however, side effects (e.g. breast
WO 2{03#8&#iEss, headaches, depression, and weight gain) have®6&8pP2005/051265
reported that are attributed to these steroidal progestagens, either alone
or in Zcombination with estrogenic compounds. In addition, steroidal
Ilgands for one receptor often 5 show cross-re W|th other stergidal
The CUBRAFSIIRLIR] ProgSEETs fe Q25 MRIXT. %abma S5 ged %"c&’ﬁﬁo‘i" erated.
SomkeEeas m%yaarmwegestra@ega pRavetaifiaiysg Ihﬁaeaghéepd:@ﬁﬁ@ﬁtﬁh, and weight

receptor. Antl roge ens in naton W|th sta ens are, .
SRR P CBN R A SRS A HER M T TE IS St lone o in
colgststeckety chrdiio Q&Wanﬂl\mﬁaﬂ%ﬁdﬂl Hgeidsl flrenefocecp®r often

useful to find.co ungs whic ve bgth PLQ agenjc an
s 3ﬁt|f)“|9c§§é'e"‘tlamg?§ﬁ?thop%r i8S Wl’fg?tr%{r:t c%r(ho]ec I\/&%ﬁ’%ﬁg&? bind e.g. to the
mﬁbwhes@&ﬂ;mmﬁzwymammm haweatibngr fanthg @histicooticoid

C%nIStIC 15 activity towards the progesterone receptor. Of the many

pounds disclosed in WO 99/45022, three or four compounds have
both progesterone antagonist and agonist act|V|ty None of these

ASBROUNGENG? r%%%ﬂ%&‘f&tﬂ?&%&é@%&% 'H&%ﬂla SRECHAVR AR

acetyfoxy, acetylo or methoxymethyl substituent. 20 The

hmmmmm@ Ssodgr comitin WOAH3536H apr pREV BT 49407 It
woRSHHEABbRREHIPR FhE AN 0aYE RSV 6o/ BRI EaRpne of

these compounds possesses a cyclopropylcarbonyl or

anGRERESRASSRIA BEROHSF SUBERRRSIPAISSEtion 17, nor a
spirocycloalkanone or spirocycloalkenone substituent in position 17. The
compounds of EP 349481 have antiprogestagenic properties only. 25 The

WO BRAPRIRaERPR P B Ay S Eosew e ST &1LFE ANREBR o BT egonistic
adamﬁaw(alas Rl fréaaacasib phepidl. ubsiiuentisoagibiioatiooivél 2 WO

rlet substituents .in S 16 and 17.show a mixed prqfile o
o AP R R AORALPAE T, SRR S e Ay
pr@fdemmlﬂﬂﬁmp@u e6hsThRACIOQRBEaGH U6, arASpa Tty diby isefuh
: ..:for ontrace tion,: etrea tbfg naecological disorders. 3
‘?fg@‘(", 5\131%%‘ g{e%tescrlbes the p055|b|I|ty

that a ster0|d

The compounds described in EP 349481 contain a 4-[(3-pyridylphenyl] substituenit in

position 11 and have no substituent in position 16; none of these compounds possesses a

o 'cyctopropylm onyl or eyaagﬁapeﬁylcaﬁoﬁyt substitient in position 17, fior a

' spxrocycloalkanonc or spxrocycloalkenone Substituent in posmon 17. The compounds of EP

" 349481 have anttprogestagemc propertles only

The subject invention now surprisingly discloses that novel steroid compounds with an

' (11B)-[4-(aza-aryliphenyl] substituent in combination with a variety of substitaents in
positions 16 and 17 show a mixed profile of PR agonist and PR antagonist activity
(bercinafter referred to as mixed P/AP profile) within oné compound. These compounds are
particularly useful for contraception, HRT and the treatment of gynaccological disorders.



which has an antiprogestagenic profile with an acetyloxy substituent at the
17a position can be turned into a compound with a mixed profile by
deleting this substituent, while introduction of a substituent in the 16a
position turns the compound into a full agonist. Surprisingly, this is not the
case. f nevel co di in the subject invention, which .
R B T B e Rl  sero
whiddirbgrem) aftibag and:dra-sruiigttueitian RETANLE RUBERCRIRTHINQF

THE INVENTION Embodiments of the invention provide a compound of
PRI BWARRA IR £ SORBAR AT AP IRES R T 1Y X HES e Ll |

subrkteiein Xvis 19, i INQ e NOK ek th 460 61 kNS ARG s the compound

, substig;ted with R1, or N. provided that at least one and not more than

iR LIGrRg00RE SRR SBiebhdler lverbilkicass Sidhesiarel Romaperms dirdesed
inatR GutsetistiteiehwithiRh and A3 BthAdnieaetherTepiesERtalysed

benzo ring or a fused five- or six-membered nitrogen-containing aromatic
CHRYRBONH DRI HAIRE Su R hiPPore b Rroraltaiogeis-and/or
(1-4C)alkyl; each RI is independently selected from H, halogen,
Io(>§  R2 isH, 14C alkyl or (1-6C) alkenyl, both

ary--egretip, which is optionally
substituted with one or more halogen and/or (1-4C)alkyl; and

YA C O

Embodiments of the invention provide a compound of structural Formula I

|
RS
Formula]

wherein

X is O, NOH, NO(1-4Calkyl, NO{1-4C)acyl;

Al-AS are C, substituted with R1, or N, provided that at least one and not more than three of
Al-ASare N; or

one or two of Al, A2 and A5 are N, and the others are C, substituted with R1, and A3 and A4
together represent a fused benzo ring or a fused five- or six-membered nitrogen-containing
aromatic ring, both optionally substituted with one or more halogen and/or

(1-4Calicyl;

cach R1 is independently selected from H, halogen, (1-4C)alkyl and (1-4C)alkoxy;

R2 is H, (1-4C) alkyl or (1-6C) alkenyl, both optionally substituted with an (6-10C)aryl

group, which is optionally substituted with one or more halogen and/or (1-4C)alkyl; and



4 R3is H or (1-4C)alkyl, optionally substituted with one or more halogen
4 atoms; and R4 is cyclopropyl or cyclopropenyl, both optionally substituted
with one or more halogen and/or (1-4C)alkyl; or R2 together with R3
forms a 3-, 4-, 5- or 6-membered carbocyclic ring; and R4 is cyclopropyl or
cyclopropenyl, both optionally substituted with one or more halogen

rERAQE (-ASalkylo@ioRAisshbalékdClalkyb AnsbR 3 Rgethesmith R4
arms ?:1";105- 6- or 7-membereFI §Sr${urated or unsaturated carbocyclic rin

RIS P BRPY AE ISP n Dl R ey e BBt G BB Melogen
anf{pd dtéCariyland/or prodrug thereof. In one aspect, there is provided a
REQIROLNG RRAAHAY.L9- Formulad.uherein Rlnd 08, AlALGR4 R3 R2

H.H X R5 Formula| Xis 0, NOH, NO(1-4C)alkyl, NO(I-4C)acyl; Al-A5 are
RIS USRI Witk BPropay IpRothay trat ac skttt ity 1t omsee thelpeen
anthiceél efAalsASare N; or one or two of Al, A2 and AS are N, and the

@}pﬁcrig ?{gigaﬁ&psgli]tyted with RI, and A3 and A4 together represent a
used benzo rln%;?]rrl a fused five- or six- membered nitrogen-containing

Rykgsthsicvi biwme ptiorfally substihvred wivketeher gpsrisreddaogerydirdioe
R{Is4alkyicyalkyl;

or a pharmaceutically acceptable salt and/or hydrate form and/or prodrug thereof,

In one aspect, there is provided a compound according to Formula I, wherein

1
.

i

S
Z\\A

R
A
A
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R5

Formula 1
X is O, NOH, NO(1-4C)alkyl, NO(1-4Chacyl;
AT-AS are C, substituted with Ri, or N, provided that at least ope and not
more than three of A1-A5are N or
one or two of Al, A2 and AS are N, and the others are C, substituted with R1,
and A3 and A4 together represent a fused benzo ring or a fused five- or six-
membered nitrogen-containing aromatic ring, both optionally substituted with
one or more halogen and/or (1-4Chalkyl;
each R1 is independently selected from H, halogen, (1-4C)alkyl and
(1-4Chalkoxy;
R2 1s H, (1-4C)alkyl, or (1-6C) alkenyl, both optionally substituted with an
(6-10C)aryi group, which is optionally substituted with one or more halogen
and/or (1-4C)alkyl; and

R3 is H or (1-4C)alkyl, optionally substituted with one or more halogen; and



each Rl is independently selected from H, halogen,, (1-4C)alkyl and (I
-4C)alkoxy;,R2 is H, (14C)alkyl, or (1-6C) alkenyl, both optionally
substituted with an (6-10C)aryl group. which is optionally substituted with
one or more halogen and/or (I-4C)alkyl; and R3 is H or (1-4C)alkyl,

0pti0nlally substiiutagrl]owi@by%e @cmtl?&gga@lgg&% N Aay R&bﬁ#yiézlqpﬁﬂnxle or
or cyclopropen th opti tituted with one or more halogen
and/or (1- 4(5‘af/ oFeﬁfI}gp & Wr?[*f"?’lr%grforms a3-, 4-,5-or

6- memberedléawb@bycmi rikg;fand R4, |$~@0b®pra1©y1t@redymlmptgpmyh& and

both option | o} -4C) Dine or
or R2is H 3H %(1%2 aﬁ?ylgg/a}r% R E:ggﬁ]%?ﬁéﬁ Rfﬁ (%gdégé& % (C)ér ey

7-membered"85td ‘fgﬁléf""ﬁ/%@tu B¥iéathocyclic ring; R5 is H or
(1-4C)alkyl; Be & pharahachitichllyi@cceptable salt and/or hydrate form
thereof. In ope ¢ dlm nkAL Ab areSC sub tltute with R1, 0

provided that at(%] st Eo\r)‘{le and not moré than fhree of ﬁﬁf ,i\aé 5%%(1!\?]1 fnsaturated
another emB8HIAEHC HAE or two of Al, A2 and AS are N, and the others

are C, substitgted; with-Rt)amd. A3 and A4 together represent a fused

benzo ring or af sed nitrogen-containjng .rin th optignally substituted
with halogen anaié”?i“%j%ﬂi ?CTeptagl ! %ﬁ{ WERSE YAt alky!

Rtohe em
or (1-6C)alkenyl, both optionally substltuted with an (6-10C)aryl group,

In@@@n@&ﬁ“@ﬂalﬁ 5&?%;@‘@(3%W@%@ﬁe&{hrﬁqr%pﬁlﬂg‘gﬁ&ﬂq{ﬁE (Feast one and
4C)alkyl; and R3.is H or (1-4C)alkyl, optionally substituted with one or

“%‘8?@ ?Bgﬁlérﬁa gha'ra Eecvclopropyl or cyclopropenyl, both optionally

substituted with one or more halogen and/or (1-4C)alkyl. In another

;nemmgl@%dlﬁaan&ogﬁé*awwt& R% TREMS a3y & Noa tﬁ m bered

T ul?sn‘iuted
carbocyclic rin is cycloprop i or cyc opropen optioha

W§hl§§mﬂ1@&%ﬂ?§o‘\@%ﬁ%r’épﬁéﬁbé %‘?émqmesafkwused mtrooen-contaunng

ring, both optionally substituted with halogen and/or (1-4C)alkyl.

In one embodiment, R2 is H, (1-4Cjalkyl or (1-6C)alkenyl, both optionally substituted with
an (6-10C)aryl group, which is optionally substituted with one or more halogen and/or (1-
4C)alkyl; and R3 is H or (1-4C)alkyl, optionally substituted with one or more halegen; and
R4 1s cyciopropyl or cyclopropenyl, both optionally substituted with one or more halogen
and/or (1-4Chaliyl.

in another embodiment, R2 together with R3 forms a 3-, 4, 5- or 6-membered carbocyclic
ring; and R4 is cyclopropyl or cyclopropenyl, both optionally substituted with one or more

halogen and/or (1-4C)alkyl.

In yet another embodiment, R2 is H or (1-4C)alkyl; and R3 together with R4 forms a 5-, 6- or

7-membered saturated or unsaturated carbocyclic ring.

In a specific embodiment, X is Q.



In yet another embodiment, R2 is H or (I-4C)alkyl; and R3 together with
R4 fogms a 5-, 6- or 7-membered saturated or unsaturated carbocyclic
ring. In a specific embodiment. X is O. 5 In another specific embodiment,
R4 is cyclopropyl. In yet another specific embodiment, Al, A3, A4 and AS
IR Go sybstitadomithR! rRangd A2ésrdlyIn one embodiment R2 is 1-1,
(I-4C)alkyl or (I -4C)alkenyl. In a specitic embodiment, X is O, Al, A3, A4
and AS are C, substituted with RI, and A2 is N; R2 is H, (1-4C)alkyl or
In (Jevk@jeiike mpsiandnR8denkhorA(L-AC) alkyhdopfianally siblsiitededitwith OREA?Z is
~nOr more halogen; and R4 is cyclopropyl; or R2 together with R3 forms a
3-, 4-, 5- or 6-membered carbocyclic ring; and R4 is cyclopropyl. In a
particular embodiment, Xis 0, Al, A3, A4 and AS are C; A2 is N; Rl is H;
InRR-ismbelimedR3 is H;(R4dmiyclopropytaard RS is H. In another
particular embodiment, X is 0, Al, A3, A4 and AS are C; A2 is N; Rl is H;
R2is ethenyl; R3is H; R4 is cyclopropyl; and R5 is H. The disclosed
In goinprdlin auadresivisaged. tor udd. in dhexapy. ars AnetheitaispevithtRérens A2 is

NPRZV!QFQ @-@héwmfée@IM@')QQEBQQ%EH@MWB%Q@@)QQ&PQ ChBR substituted
disclosed hereip and a pharmaceutically acceptable carrier. In one

MBS AR ,]lﬁgﬁﬁlﬁr?‘ﬂgge%ﬁSéfkggfﬁB%isﬁfon is envisaged for

R trwdceptibR Y foanoter £nmbodimenttargdharhcapdisticad; carhposition is

REMVISAGSH,for hormone replacement therapy. In yet another embodiment,
a pharmaceutical composition is envisaged for the treatment of a
gynaecological disorder. In another aspect, there is provided a use of a

Incopapotuidrasdistiiased XaraD) for the, manuipgtsireof amadimament. AR is
another aspect, there is provided a use of a compound as disclosed

MR ﬁ%@%ﬁﬁﬁ%éﬁﬁ@@f%%@#&é&ive. In another embodiment, a
use of a 6 compound of the subject invention is for the manufacture of a

mBEHCRMELOT DOURRNS..'SPIPE RPN /PR A APARERT U B ra s
gynaecological disorder. ‘
ethenyl; R3 is H; R4 is cyclopropyl; and R5 is H .

The disclosed compounds are envisaged for use in therapy.

In another aspect, there is provided a pharmaceutical composition comprising a compound as
disciosed herein and a pharmaceutically acceptable carrier. In one embodiment, a
pharmaceutical composition 1s envisaged for contraception. In another embodiment, a
pharmaceutical composition is envisaged for hormone replacement therapy. In vet another
embodiment, a pharmaceutical composition is envisaged for the treatment of a gynaecological

disorder.

In another aspect, there is provided a use of a compound as disclosed herein for the
manufacture of a medicament. In another aspect, there is provided a use of a compound as

disclosed herein for the manufacture of a contraceptive. In another embodiment, a use of a



Disclosed is a method of contraception comprising administering a
pharmaceutically effective amount of a compound of the subject invention
to a subject in need thereof. Disclosed is a method of treating a
gynaecological disorder comprising administering a pharmaceutically

coffpctive,ameunt et icampaund.of the ﬁ%ﬁﬁ&tﬂ\@gﬁ'%@d&%&t@t@?& Rormone

need thereof. Compaounds of Formula | wherein X is NOH, NO(alkyl) or
| ]em%ﬁfﬁa}?lt)Wé?@’ﬁfgﬁéﬁéﬁtﬁﬂme‘gmmg%?Wrﬂﬁ%q%hereln X is 0 by
treatment with H2NOH, H2NO(alkyl) or H,NO(acyl) or salts of these
D@%Q&ﬁs %ng%c? !’J?%o@tr%geh 1r<§?~1ec!n%°m Oun Tsnt%st'érmmu artheerueuQ ?<y I%ectlve
(F ormula I'In "Scheme | wgre prep red from compo n&’ ormutaIf
i sehrerrBIY W AE the §\£ﬁt%lé"}fﬁfﬁt@%ﬂﬁg Hioep btk éenzb@fruyl function
at position 3 of the steroids. Several protecting groups known in the art
scribed in " ctlve Grou S In Organic. Synthesis" by Greene
Dt"\Rfe% nd Wi %ﬂﬂ% SR TEAS %apl\f%w]%rﬁm%ﬁ%lédt%’é%%‘f‘% 2
phrokesstitiealyciifsstareaketalsyfin gamoutat otyclisnketalmsuckas 4 Bbject in need
theigyolanes are suited. The carbonyl group at position 17 of the steroid
was used as such in this reaction sequence, or was masked in the form
of a synthetic equivalent such as an hydroxymethyl group (which at a
Catpeumbnoé iiomthe Bymtheesi§<Was\zcmm~zeohm@gkotomwﬁwwae PRGIRET from
SRR Brofgiiion of Mg carmeny By 4, Riolaelinagioys sueh as keial) o,
Compounds of Formula 11 were oxidiz&d 1o an epOX| eo
Hiaevhes s thidtietfs Ri6tvn in the art such as treatment Wlth hydrogen
perOX|de in the presence of trifluoroacetophenone. Treatment of such an

ox1de 4-bro hen g siu ﬁi;omlde in the presence of a

SRR i %heéﬁt SRR Bl R s dh o e in
s&mmulaMr@mpamﬁtﬂsmfcﬁmmwai%wmaﬁmsterﬁetﬁlmt@h@m@ PoUREISa
. aggmu%(av usm RE/)\% dium-m e)@g]?ted cross-coupling reactions such as
Wb 8 ke 8 DD6D BYIEPBOYEIS1 96 F Ry fshSeveral
preaciongr @pmm@tmhemtam@@mu@ iof @meaw@@wuﬁp MO ic

m ds kn |n th se of ketals, a

S%\%ld%?fo I%%?ﬁpounaag’%f I’—"észijffa@ g&& Wlf Pl BRUS T ét%
Slﬂmblmetja;msltﬁ"(‘btoteamp(gmqs atFlormlstad\pd@icular, cyclic ketals such as 1,3~
dioxolanes are suited. The carbonyl group at position 17 of the steroid was used as
such in this reaction sequence, or was masked in the form of a synthetic equivalent
such as an hydroxymethy! group (which at a later moment in the synthesis was
oxidized back to a carbonyl). Another option is protection of the carbonyl by a

protecting group such as ketal.

Compounds of Formula II were oxidized to an epoxide of Formula I using various methods
known in the art such as treatment with hydrogen peroxide in the presence of
trifluoroacetophenone. Treatment of such an epoxide with (4-bromophenylymagnesium
bromide in the presence of a suitable Cu(I) salt such as copper(T) chloride yielded compounds
of Formula IV. Compounds of Formula IV were transferred into compounds of Formula V

using palladium-mediated cross-coupling reactions such as the Suzuki, Stille or
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give compounds of Formula VI. The latter compounds can be transferred
into compounds of 5 Formula | using palladium-mediated cross-coupling
WO 2p83868H<. Compounds of Formula Il in which R4 is cycloproByFgiP2605/051265
cyclopropenyl were prepared from compounds of Formula VIl as depicted
in Scheme 2. Compounds of Formula VIl are described in the literature
.van den euvel M.J. and Groen, M.B. Rec. Trav, Ch m 10
TEL0RY 3 Wﬂ@%@f PSS AOBR O RTIRO B Haila V vsing
- mdida4 Raddn BPERSABERR a6,ampe vasod kel upddisweibdtarise oaagounds of

|ntoc triflate in base and trlfl n re entAn ex of
R R BT S AR ST T AR S DR o o g o
gife Hmm@ddnﬁsaff@bnmﬂﬁ MEphienipktbi sidrifhuamdn eﬂn&me&wiﬂﬁmaﬂ detpasmpounds of

trrflﬁtrrggls e reseé‘ﬁ? enol trlflat s were transferred into
compoun ormula usrng b attadiim:-mediated carbonylation

in the presence of N,O- dlmethylhydroxylamlne Treatment of compounds

OB 3 U AR ATaL A AP ISR werepregared from

opropenyl- rrgnard or cycloprop ate yre poun
compayrds IKToTreda rﬂHdemgtfrdeemnm reisnpithods crﬁfdmmaae\/é"r are

de @&gn (i a&q n RIGRRACRIST Znaiakie

quenc ing wit Watery s compounds of 20 For &all erern R3 IS

Pay- B b (HRCRRASHKIR, AP AR 36 s TERA00 4 TR JE2338).
CIpPislmay epdiR RIS LOMBRRRASAT esattpH bR R3uadlod wiflating

Compounds of Formula Il where R3 together with R4 forms a

reagthle (YD ETARRIS R HRb I fgibirr iR R EIRaRsRt i AN HE Restsibyldisilazane as
‘baSieRAINRY By YSiRatenttNanaffsdaGubiaenRiabseforRAR) We dsHling agent.

Formula Il where R3 together with R4 forms a 5-, 6-or 7-membered

The fRsBlRgieonh Al orer SRarirphini e SATRRIIS o Fammia tHitisg
pﬂﬁﬁxﬁ%&h&ﬁaﬁ&%@f&ﬁ@l@&oﬂlﬂﬁlﬁe bréseft@biN,O-QEgetNeiroRDlad4E Treatment

o R BETEA 1) SO GO PH RSt 2 e FEe LM t
cydbﬁmpemyb@r@mrﬂrowmmmﬂd@mbpwhm r6BFarmula X,
h I | eth d
T B S e B S e S e
‘présepre plrosattbin dmipsad fd;nmébmgmmﬂmg@lmmm@mmpeunds of
FOPHSEA%F%QQ‘Q{Q %%9 %; %l%ﬁvely, quenching with an alkylating reagent such as

methyl iodide or the like yields compotinds of Formula If wherein R3 is alkyl.

Compounds of Fommia I wiiere R3 together with R4 forms a §-membered carbocyclic ring
can be prepared usmg the method described in US Patent No. 5,084, 430. In general
compounds of Formula 1T where R3 together with R4 forms a 5+, 6-or 7-membered
carbocyclic ring can be prepared from compounds of Formula VI using the method
described by Mash, E.A. etal.inJ. OTg; Chem. 55, 2045 (1990). In this publication the
method was applied to transform a ketone into a 6-membered spiro compound. This method
can be extended to 5- or 7-membered spire compounds by using 4-iodobutyl ters-
butyldimethylsily! ether or 6-iodohexyl tert-butyldimethylsilyl ether instead of the 5-
iodopentyl tert-butyldimethylsilyl ether applied in the publication to prepare a 6-membered

spirc compound.



,R3O0R4 \R3 R2ZHR2Y IH PgPg R5Formulalt RS Formulalll/ O
R4/OR4 \iR3\)R3 R2R2H..... TH_HH PgOHPgOH R5R5
w0 TosrmamitV FormulaV R1 4A. A O R4 O R4 R3. R3 R2 R2p&irHibtoe5/034265
O 0 R5R5 Formula VI Formulal Scheme | WO 2005/092912

PCTH/EP2005/051265

Formula i

- Formula IV

Formuia VI : B Formula |

Scheme 1
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9000 HIHHIH PgPg R5R5 Formula VIl Formula VIII 0 R4 O R4
. ,R3IHIHP9Pg R5R5 Formula Il Formula IX Scheme 2 A compound =~
WO L8744 to the invention is a compound as defined above Fﬁggprﬁ%ﬂ?a’l‘i'?bz‘h
salt thereof, a hydrate thereof and/or a prodrug thereof. 5 In those cases
that 4 compound of the invention contains a nitrogen atom of suitable
basicity, the compound may be used as a free base or as a
pharmaceutically acceptable salt. The term pharmaceutically acceptable l
salt represents those salg which are, within the scope 10 of medica, N

judgement, suitable for ’J. in contact with the tissues of humans and/or 1

animals withou Jue-toxicity, irritation, allergic response gad thejlike
and are com @ h areasongble benefit/risk ratio. s
Phararasgutically acceptable salts are well known it WQg

200 ¢ AT/EP2005/051265 10 They may|be ;‘.; —

diuring the
fing attqn apd purification of the compounds.ekthe i on, or
Paeparately byl reacting the free base function'ith a stitable]mineral acid
such as hydgggchloric acid, phosphoric acid, or sulfuric acidggr with an
organic acid such as for example ascorbic agid, citri id, tartaric acid,
FggneiaMl, maleic acid, malonic acid, fumarﬁ:‘gOMUEaWF

Formula i B ' FormulaiX

Scheme 2

A compound according to the in;féz_ltion is a:cornpbuﬁd as deﬁhed'aboire in Formuta [ asalt

In those cases that a bdtﬁpound of the invention contains a nitrogen atom of suitable basicity,

the compound may be used as a free base or as a pharmaceutically acceptable salt.

The term pharmaceutically acceptabie saﬁt represents those salts which are, within the scope
of medical judgement, suitable for use in contact with the fissues of humans and/or animals
‘without undue toxiéity, irﬁt.:iﬁon,'allergic'respoﬁse and the like, and are commensurate with

a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art.
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5 acid, glycolic acid, succinic acid, propionic acid, acetic acid,
methanesulfonic acid, and the like. Prodrugs represent compounds which

WO 2ap8/9209itlly transformed in vivo to the parent compound of the BBBY#®3/051265

formula, for example by hydrolysis in the stomach and/or in the 10 blood,
metaBolism in the liver or other processes known to those skilled in the
art. For instance, those skilled in the art will recognize that compounds of

Theorauhe phiserd suring theovpbisalssecied ReTHcaHerpichizearapeneds of the
invBRASRUS LN 2@&% B XS DaMich- bR W@ M IHRBY 8B such as

the prodrug where X is H2 does not. 15 The terms used in the definition of

hydrmellerisssith pbaphosisRrid s FBEEET ARG 15 TohUlTsMECeiHsYe sning
exdRERURG it AL )atkir dsi@ branchedohenbiaRc hetedindd abRHeyRg ffharic

carbon atoms for example methyl, ethyl propyl, isopropyl, butyl,
acid g5 B4 TISTHA 201 DODIREAF IhSFc ACHoRabREY! oG i and the
1ké14C)alkyl has the meaning as defined 20 above; - (I -6C)alkenyl is a
branched or unbranched alkenyl group having 1-6 carbon atoms, such as
ethenyl, 1-methyl-ethenyl, 2-propenyl, 2-butenyl and the like; (6-10)aryl is
Pr@ﬁ@&e@m&ﬁt@&ﬁp&mr@mﬁﬂwE@ﬁﬁ&&gﬁﬂ@ﬂ@imsmm@@aﬁnyl
or, 2- n hth 4C) k rbon hav
s AR S S e R
biombmmwﬁmnbm‘zeammam piocesystenown whmmmsmmmt%r
Ings gonta le tone en.ring atom. Ex |ncI ut
ms%ag? n%?egﬁl%ﬁ%yn? f pynrﬂ&fﬁ%%uw% ncqmﬁguﬁ kécilﬁw% EHE
can gackpoyelido Wwherriehtichatie ahelcmuemmbaundg man@mmmmshow
@}g@g | h t . WO 20051092912
3¢ E‘%%%éu % %%16& %El -Esp%?c%lsg?p{ia%%i \Q{substltuent consisting of

an alkanediyl group of which the two terminal atoms are attached to the

TheWhEsGAUP R IR RUSOHD OB ARES S-SR GRon SPARECIO M RRE: 1
is a substituent consisting of an alkenediyl group of which the two
have the following meamng

- {1-4C)alkyl is a branched or unbranched alky! group having 1-4 carbon atoms, for example
methyl, ethyl, propyl, 1sapropy}, butyl, sec-butyl or tert-butyl;

- {(1-4Q)alkoxy means (1-4C)alkyloxy, wherein (1-4C)alky1 has the meaning as deﬁned
above;

- (1-6C)alkeny] is a branched or unbranched alkenyl group having 1-6 carbon atoms, such as

etheny], I-methyl—emenyl 2—propenyl, 2-butenyl and the hke

- (6 10)aryi isa caxbocychc aromafic grou:p hang 6—10 carbon atoms such as pheny}, 1-
naphthyl or 2-naphthyl;

- (1~4C)acyl is an alkylcarbonyl group having 1-4 carbon atoms, such as formyl, acetyl or
propwny]’ P A L AN S ST A e :

- aza-aryl means a monocychc or bicychc aromatlc nng syster.n, in thch at least one of the
rings contains at least one mlrogen rmg atom. Examp]es 1nciude but are not mmted fo,

pyridyl, pymmdmy}, qumolmyl, naphth;mdyl and the hke, o
ca.ﬂ')ocyckc when mentzoned n the context of a rmg, means that all the atoms constztutmg

the ring are carbon atoms;
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terminal atoms are attached to the same (carbon) atom, thus forming a
spiro ring system, 5 - the prefixes (1-4C), (2-4C) etc. have the usual

WO HgsARY o restrict the meaning of the indicated group to thBE&/RREYIS/051265

throu%h 4, 2 through 4 etc. carbon atoms; - halogen refers to fluorine,
chlofife, bromine and iodine; - spirocycloalkanone is a spirocycloalkane
ring where one of the carbon atoms is_formjng a. carbonyl group; 10 -
- RS AR T SRy CIOATR AR NRS BREPOR B Ch ol
teratipai atimio seingaeheibudha haro(cpring poagekiadeniagapisifaiinibyass
effica the.compounds accordin the invention make them suitable
o SR S ORI R e e o
teroondt atentior atnchédrib ércfearbe ifratb ddRAoth altve dtmaing afsgitoadealpgical
isorder o ents, of male contraception and.in diagnostic
- D YR AR, T g o o
indisgtegdtproninty dinsa svitbsLigsofgr 4h2 thtteghdrpeseatboantomspreferred to
- W inelanlcAlN ARDeHSshierianis. ol ha £gmpoUnds according fo the
. Y i

invéntion. 20 The compounds of the invention may further be useful for
- stireqyelontkangnstie ndpmecydivsikanntng whats anmeftheartemiatgia is forming a
ml@gﬁm(?p(g;lghoea, acne, fibroids, osteoporosis as well as other bone
disorders, bone fraction repair, sarcopenia, frailty, skin ageing, female

- spigacrsfoalisnone fbn spostnloatisae 5agsyhem avs obthrrodor ateris iaflusting a

ca,@@@ﬁrg}@mypodystrophy, side effects of chemotherapy, tumours (located
in e.g. breast, ovary or uterus) and others. 25 The compounds of the
invention may be administered in conjunction-with estrogens, androgens,
TheiREESAGE N fcBNtPEPREE AU RETARY SHIRY SHIBHIBBORIIPHAL SoSHE ISntion
folig acid, , vitamins, minerals etc. 30 Methods to determine_receptor
g P SARIATERUF RS 8 GO0 Sl SRR BOraeal
comeivdpyiaf, tiel dampofsrdenalie R Kho Wt R8O BLEFh0XFIRSSR diEorRIED S

or a WO 2005/092912 PCT/EP2005/051265 12 fupctional part thereof) is
oo A SHISARIAEN TL h RRRT A T ST RS RROURY anor

- lodztiubitibprofcatévoet imoeap s ponsdois tieastBor fhe meapursosciitratidaal
prJEﬁ%B'E‘é Yy !sag%%lg)a} }'e‘ 1%‘&%%'@3&%%%9 _ g%tc?xgz%%gnlzgca%%%igg 15 the invention.

The compounds of the invention may further be useful for the ftreatment of endometriosis,
menorthagia, menometrorrhagia, dysmenorrhoea, acne, fibroids, osteoporosts as well as
other bone disorders, bone fraction repair, sarcopenia, frailty, skin ageing, female sexual
dysfunction, postmenopausal symptoms, atherosclerosis, aplastic anaemia, lipodystrophy,
side effects of chemotherapy, tumours (located in e.g. breast, ovary or uterus) and others.

.The compounds of the invention may be administered in conjunction with estrogens,

androgens, progestagens, antiprogestagens, and other suitable compounds such as folic acid,

vitamins, minerals etc.

-Methods to determine receptor binding as well as in vitro and in vivo assays to.determine

biological activity of the compounds are well known. In general, expressed receptor (or a
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5 preferably the human receptor, is expressed in suitable host cells. Such
a cell might be the Chinese Hamster Ovary (CHO) cell, but other cells are

WO 2isgoseiteble. Preferably the cells are of mammalian origin. Methirdsios12635

construct recombinant progesterone receptor-expressing cell lines are

wellknown in the art (Sambrook et al., Molecular Cloning. a Laboratory

Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, latest
funetifohpanthesgeid sstesated ratepramip ot né thb yoaspiies siohbindig DNA
seUSQON 8 S SELalaial REAOIGUES oL gy directed mutagenesis,
igation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions or all

Tohdiinld BAEARAA1N8:HAR HERERLABIGN SROAFIAD PHLIRE SYOHBEIER Wene,
usm? 15 standard solid phase techniques, Ereferabléto include restriction

prefrablyghe Bt wgerion ssanmseds heshestibrovehacbisishihg the
ChifrasiatianLiibaneindsd DN ARI SIS SCAM REBHRY ISRILRIIVAR Hfs are

DNA coding_sequences. As is well known, expression systems are now
of mouEH RN ORER- S BT SR APRSUHIth S RABRIRAL BE &5F 1S TRAERIaTfgpressing
celPRAka YO R INaRFSHERASNREIapR@ne: aUIKRIYRHISRAISHEHER asheasty

plant cells, insect cells, mammalian 20 cells, avian_cells and the like;

Mizoals GOl SREn AR Pl ARRBT S hivesh SO RRERA AT e SHRSHENEBY the

Expiaidionf ecqhseiva hineng, apatisiclosion oD MAibiteding théumsiiod atotein.
response. Alternatively, isolated cytosol containing the expressed receptor
may be used to measure binding of a compound of the invention. 25 For

Techegsusdoneit-dirbinsii ngtagehosistigatindl o6 rddtEned skajpetieeh B endds

*coff e AR 1IN SOROUNGL NG NS ATIIGNS RYAUIE! orions

compounds e receptor, can b€ used. As an alternative,
or ghrdpbtifitibimdiding Seagsstad retperfambe dastiveikd Aymsticicayseyng

stal RUONETS 5%?@%@&&&@599&?&%?%?&88&9&é@éﬁ@@a&gﬁéﬁ%ﬁ&@@ﬂﬁ%ﬁ&

compounds of the invention by determining regulation of

- Suiisblenentipledliaed HanirantergEenyaeiaRRon of e nslidsg fleda Byatisace

cad BEFRENIDT MABA RTINS LIRiFECRRIRNMALE: RIRBICIREAAIIRRIHIR systems

gene. The levels of target gene mRNA will be reduced or increased, WO

- arezys AygBae wachpp sopatbierEih ayviR ERish P Bhefe Matidiegpiokaryotic

hoftiRudltineLeifastel aukarpRRlREt@ ke IRVRAKOPIMAREIS, insect cells, mammalian

-cells; avian cells and the like, - - 0 L

Cells expressing the receptor are then contacted with a compound of the invention to
observe binding, or stimulation or inhibition of a functional Tesponse. ...
Alternatively, isolated cytosol containing the expressed receptor may be used to measure

‘binding of a compound of the invention.

For measurement of binding, radioactive or fluorescence-labelled compounds may be used.
As reference compound, the native hormone, or other compounds binding to the receptor,
can be used. As an aliernative, competition binding assays can be performed as well.
Another assay involves screening for progesterone receptor mixed agonist/antagonist
cempounds of the invention by determining regulation of receptor-mediated natural target
gene mRNA, i.e. genes regulated by the receptor through binding of the receptor in the
promoter region of the gene. The levels of target gene mRNA will be reduced or increased,
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binding to the receptor. In addition to direct measurement of mRNA levels

i Oﬂ)gg%osed cells, cells can be used 5 which in addition to transfection

wo 2 tion
with receptor encoding DNA have also been transfected with'd &G0 I>1265

DNA gncoding a reporter gene, the expression of which responds to
binding of the receptor towards responsive elements in the promoter of
dependmgion e inhibitery geptmaitly EFFROGS Y SoABHIAR S MIORVDR;GlASHIGA
bi gﬂg%@ges onsive elements, well known in the art and_descrll_Jed €.g. in

eato, M, Ct,%ae%paikls, G, Schauer, M, Slater, EP J. Steroid 10 Biochem. 5

(1989)737-47 or might be constructed in such a way that they are
coine 0_novel responsiye nts. In general, reparter gene
Inexpr_eg%%%%rﬁlg it Be contro ft)a}lcft’bﬁyks amn?)evégb% ee’gi’gf’ﬁ‘éﬁ?}}éé’fﬁﬁﬁ%be used
whidgesdsive te@p@‘;ﬁmﬁgl ?wtﬂbmzmﬁﬂgngﬁm@var@sa Bech B64sfected
witkall Phalass; irefly luciferase and green flugrescence protein, 15
For ngggﬁr%?ﬁ%mpoun gf)%)ﬁwe sﬁ%[}gt?ﬂ%\efgﬁ ?ESﬁO%fi’ﬁr‘ﬁghﬁ?&’éWJ%m&mg
Oféﬁ@i-? %tméo%?@{ﬁ%% '. EWMF . iaﬁi@‘lgr't 15% ag%m b- 8?3 fthr s
&8s R, oul 0 an ou e .
maxigr#g% C(t%ivi'ty when %é%)g%%?e}%ﬁ%ﬁgne TESPOTISIvE e%men s well ?mown in the
arjantt Ske10eA GrisrigReataid, Shdegitns & Ssbabes My SlaxenER. NMetaoier,
BithtiBemaXximedopaonistic agLinit a concentration of
310'6 or Ie@s, afr?%qpreferab%%?%%g%%%%g%g%gﬁgﬁafo tor ngasl?lﬁoﬁ%md fo
oyl IBARSE Fleae e 4b ggnsiak APBRTRTiscan drerinsionavilitbo biretalteiby any
regpoass StferdnehafiniiolRipRidRAEXMA RRixil
u&%% ’17<h§' : 4-(d?zn§1§%h' la'minof?giﬁgnyu- B $36Bte roportr genes are c..
Ay 8" %&ﬂﬂs@ﬁ? Hemse qrcheierr Syoresyamqaniosisne is used

~as areference. 25 An additional criterion is the IC50 value, which must be
referablg{f V M. It will be understood by those skilled in the art

< 10-

F(.}t]iwsgg%r SRR AL S B GRS SRR Wit A s @phlatng et qpcthe
PrWMM@m@maﬂlﬁ«g@@iﬁ@i&mgmmmﬁgﬂminmﬁmﬁwty of
inirnsic agopistic activi about 15% an aximal intrinsic antagonistic

e A S 4 R R, T PR O A HIGAL

hydutvit)Sohepmensbenanaontionnaintdnsis RUABOAIMISARILYI M hakauk
9 ' in th ill al 0.2005/092912

o R S 4 1 A0 SRty 6 Wi e e

comrengratiay of I9hor lways necessarilythe .. . . e

In the antagonistic mode, testing must result in an intrinsic activity of between about 85%
and about 15% of the maximal actrvity when (6f,118,17p)-11-[4-(dimethylamino)phenyl]-
. 45 *~dibydro-6-methylspiro[estra-4,9-diene- 1 7,2*(3"H)-furan}-3-one is used as a reference.

An additional criterion is the ICso value, which must be < 10°° M, preferably < 10° M.

It will be understood by those skilled in the art that for the present invention compounds
with a mixed P/AP profile are understood to have a profile ranging from a combination of
minimal intrinsic agonistic activity of about 15% and maximal intrinsic anfagonistic activity
of about 85% to a combination of maximal intrinsic agonistic activity of about 85% and
mimmal intrinsic antagonistic activity of about 15%. Those skilled in the art will also
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- - The desired dose may be presented as WO 2005/092912

case that the intrinsic agonistic activity and the intrinsic antagonistic
activity add up to exactly 100%. 5 The skilled artisan will further recognize

WO iat'gdesitable ECso and IC50 values are dependent on theFédmipaetwearzes

the invention which is being tested. For example, a compound with an

EC3Gwhich is less than 10'6 M is, generally, considered a candidate for

drug selection. Preferably this value.is Jower than 10$ M. However
S R e i D R e e T
casseieciv ptaisk appahinediaiof agahisticrantt antagenittadise kedtivity
for the particular receptor, may still be a candidate for drug selection.

i “any transactivation assay in mammalian cells (cell line or

primary culture) that can yield information about the possible receptor

actiyation.can he used for the.purpose of . selecting petent and suitable
ﬂﬁéﬂﬁﬁ‘i W@a‘&@e%@% G(S’IgﬂjsglE n‘éﬁs?ea\}%%} ceeﬁés s%?n?sf?/v‘@ug%ﬂsm ehdent
on Whiehnpidginbeé o mvdifferewhvhgaibsingitbitedtHatrinfemphtioranpthmd with an

otential tissue. speeificity of the,ligands.i i i imitafi
rchuin R e ShbaloeitschiuelatliiPdae:,
PrefetatilydblisydWE ElovetishE00 " Moyt sacsitapopridreihych ins peigdfer ECso

an(g)grrd%?]%] e%l%';fa%'gség%gg%g %&gj&@eﬂ&? 22Rbiakls putes. afadminiziation.

°6ompoun ect invention (also called active ingredient)

X

- seleriviyd focbraparticsddr topsipter(meyUdil dera nueiidate fos deensdertion.

sublingual), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous and _intradermal) administration or administration via an
Bagisglis Aoy rassevaion st dnsammpkiancesiin e doe grnskreaAiieey gt can
yief HbrhiNG R 486LARS pARMIEELINRS: abaeimin R tenRlths #R peitte of
ingredient, or a pharmaceutical compaosition thereof, will necessarily be .
selerdgmast Aokl ferapedhe @é&%@‘ﬁe“ﬁ&ﬁ%éﬂ’?@b@%ﬁ’ﬁ%ép%‘ﬁ,wﬁs
whith ds ShneeMetH asiferandriaay, Wﬂrbé/ﬂig Eh&}g&tiﬁu Ifaﬁ;twpmuﬁmﬂme
nd candition of. tl

oute of administration, and the age individual subj
B U T R R e e R

thigehainis takiiay CHIOresll wer TSR gah IMORTt hellyafiib d ek, Hela cells,

.administration.which are mqre d nq%\,tu on adsorption, However, a .
p%ﬁ@%ﬁﬁ#rﬁ%%ﬁ% | g@ﬁba%t%%%lﬁn '§6 [-25 mg per kg body weight

SulggBle mutes o7 A AR adon 0P AR N ARAT RIS bR ARERAPRIP LAl
at appropriate intervals throughout the day,
active ingredient) are oral, rectal, nasal, topical (including transdermal, buccal and

~“$ublingual), vaginal or parenteral (including subcutaniéous, intramuscula, infravenous and
intradermal) administration or administration via an implant. In a specific embodiment, the
- compounds can be administered orally. The exact dose and regimen of administration of the

active ingredient, or a pharmaceutical composition thereof, will necessarily be dependent
upon the therapeutic effect to be achieved {e.g. contraception, HRT, endometriosis) and may
vary with the particular compound, the route of administration, and the age and condition of

- the individual subject to whom the medicament is to be administered.

In general, parenteral administration requires lower dosages than other methods of
administration which are more dependent upon adsorption. However, -a dosage for humans is
likely to contain 0.0001-25 mg per kg body weight. The desired dose may be presented as
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or, in case of female recipients, as doses to be administered at
opriate (daily) intervals throughout the menstrual cycle. 5 The

appr e
W02 &%@% thvention thus also relates to pharmaceutical comp8SitigE003/051265

comprising a compound according to Formula | in admixture with
pha}r%aceutically acceptable auxiliaries, and optionally other therapeutic

agents. The auxiliaries must be 'acceptable” in the sense. of bei
o A e RS R IS Ty A s out he day,
or, tetete b fenald mecipamijentothete bl difistiawdce ufipaitmidsitp hservals
thriﬂ %g;?tﬁl: g itgble Ior ora!, rectal, nas_al, topical (including _

r nsderm%ﬁ, %;uccalcg%% sublingual), vaginal or parenteral (including

subcutaneous, intramuscular, intravenous and intradermal) administration

T Tomn D e e R R e
comppmdacissdagiedieoudehiGehnatore vdfh Phaminagroicsliyrarapiabletediiaries,
an SIS L e M SRS GO Y80 <66 SR Al Pl o

8: Pharmaceutical Preparations and Their Manufacture). Such methods

beingtateaidesTa P Shorihgifprdiass efthe s erwetitior g raideleiwrionay the

s recipfeddliagycagent. The auxiliary agent(s), also named accessory

ingredient(s), include those conventional in the art (Gennaro, supra), such

as carriers, fillers, binders, diluents, disintegrants, lubricants, colorants,
Phaiaosiing! @@@@&i@ﬂ%iﬂ@@%@%ﬁﬁ@@&@%ﬁ&mﬁ%@%ﬁmp&dmmg

cqompositions suitable for qral agdministration may be presented as discrete
trangg 2 GRS e 15%155%8?4@, mg&é@%ﬂe SEDGFAEYS,
intrpowdelorigranties; aidisadsatalioninksuspeasiondbidsmative Ngsedianknt.

may alsg.be presented as a,bolus,or.paste. The, com itions can further
The Eolhostions ey be repated Ry mhodh KRwa 17 005 Arooh RIAETARG for FHIPPL.
usimguecttiodsfurthes hohedizscetplanGroaaticed doriRpoditaten' eRHaanairbifalre
Sei esgr' L ?RQ ) iﬁ tion with packagina material,.i I#p .
o o A PGB0 R8O A S W Bmacerca
Pregeseityedind/ T 2006100r9a2)PCT/EP2005/051265 .16 For parenteral
administration, suitable compositions include agqueous and non-aqueous

sterile injection. The compositions may be presented in unit-dose or
Sugh matsisanchisde the gerfef bringing in association the active ingredient with any

-auxiliary agent. The auxiliary agent(s), also named accessory ingredient(s), include those

conventional in the art (Gennaro, supra), such as carriers, fillers, binders, diluents,

disintegrants, lubricants, colorants, flavouring agents, anti-oxidants, and wetting agents.

Pbarmaceutical compositions suitable for oral administration may be presented as discrete
dosage units such as pills, tablets, dragées or capsules, or as a powder or granules, oras a
solution or suspension. The active ingredient may also be presented as a bolus or paste. The

compositions can further be processed into a suppository or enema for rectal administration,

The invention further includes a pharmaceutical composition, as hereinbefore described, in
combination with packaging material, including instructions for the use of the composition

for the use as hereinbefore deseribed.
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example sealed vials and ampoules, and may be stored in a freeze-dried
(Iyophilised) condition requiring only the addition of sterile liquid carrier,
WO 168@@A1ple water, prior to use. 5 Compositions or formulati®as SFizadies1265
for administration by nasal inhalation include fine dusts or mists which
may bé generated by means of metered dose pressurized aerosols,
nebulisers or insufflators. The compounds of the invention can also be
Foraiensaladrmniseatiom witddoiexmnentions icbde sucestanst apaiggueous sterile

nfBalGHIALE RERASEH Y ArrslaRSRdRIRH e AL BRI R R SUGHIRIAN or

are to be agplled subcutaneously or locally, and will release the active

expgpiriteticayial angverastelp EBmsthnsiond svedrazdanrd drgedisadhs
cdding ,r%ﬁﬁﬁwﬂ@mmkﬁ@eﬂ@a@nmms@ eiAtpreRaELipRRko use.

|mplanta e pharmaceutical devices as such_are known_ in the art, for

CepmniiansSuiosarissian sk fos sdminisration by gath odrene PrediSae

dEANRIsRReAININISI Bk o meains Vbginalddn s nbssanddserhot,
for example in EP 876815. The compounds of the invention can be

68T BYWEABTS methods known in the art of 20 organic chemistry in
general More specifically the routes of synthesis as illustrated in the

reV|ous and followin schem d examples e used.In the
ﬁ%‘ﬂﬁ’e%%’ S%' é’g?ﬁec %v?fng abbre vi :Ia% 1ONS are usegd%ml—fﬁs consisting of
a teirabiyalrode mﬂ@M&n&N@m&ﬁMﬁm@ﬂﬁﬁymswmplmm are

! hk%?ﬁﬁ%cwte iCon d|°>°(?§ c‘g‘g‘eciﬂon%%éig Ea uer%%csﬁll ate 30

apgBDrktein agmumfsuﬂa‘twhm lﬂmmug\@m%ﬁom weeks to
y%%%‘%ﬁc%g%{% PC%;Q-%D ik /051@%&%1B%MMQJPWM¢ are known

in the art, for example as described in EP 303,306.

- The compounds of the invention can also be administered in the form of a vaginal ring such
as described for example in EP 876815,

The compounds of the invention can be produced by various methods known in the art of

- organic chemistry in general. More speciﬁcélly the routes of synthesis as illustrated in the
previous and following schemes and examples can be used. In the schemes and examples the
“following abbreviations are used: -
THF : tetrahydrofuran

- DMF : N,N-dimethylformamide

NaHCO; :sodium hydrogenca:bonaté
NH.Cl : ammonium chloride
Na,$,0;  :sodium ﬁliosxﬂfate
Si0, : silicon dioxide {silica gel)
Na,80;s  :sodium sulfate
‘MgS0O,  :magnesium sulfate
LCMS : liquid chromatography / mass spectrometry -
HPLC : high performance liquid chromatography



10

15

20

25

NMR : nuclear magnetic resonance M : molar The present invention is
further described in the following examples which are not in any 5 way

WO 2o limit the scope of the invention as claimed, EXARMBYER§005/051265

Example |1 10 Preparation of
(11Fl, 6a,17()-17-cyclopropylcarbonyl-16-methyl-11-[4-(3-pyridinyl)-
enyl]e?lgaééﬁ-lien- onea. .
-[[(Trif uoromléltﬁ?suIfony‘ffcx)lxy]cstra-S(m),9(11),16-trien-3-one cyclic
M 1,2- ethameliiyl acetal 15 Lithium hexamethyldisilazane (1M in THF, 478
mL, 478 mine]) was added to THE (1 L) and cooled to -40 C under a
nitrogen atmosphere. A solution of estra-5(10),9(11)-diene-3,17- dione
TheputieB-ivareah antuihtndeeip¢s inghd S8lomingl phadpleT KE(BOE nol jnvas
waf G RRNRS A AUS A0S AR SHORLBT eI Slowly raised until -15 C.
After stirring 30 minutes at -15 C,
N-phenyl-bis(trifluoromethanesulfonimide) (62.5 g, 175 mmol) was added
20 batchwise and the reaction nibMRE&S stirred for 3 hours at 0 C. A
saturated aqueous NaHCO3 solution was added dropwise (exothermic)
~ followed by water. The organic layer was separated and the aqueous
Q‘ﬂ%ﬂtvas extracted three times with ethyl acetate. The combined organic

PrépuPaBIESTRL I PriBRash RN AR RA ROR AHFRY iami%ﬁydinym

dryness. The crude product was purified by column chromatograp

Y {
- phemylestrasfdfiondinietate, 25 4/1) to give

17-[[(trifluoromethyl)sulfonylJoxy]estra-5(10),9(11),16-trien-3-one cyclic

« AR e D e SR
eth®:RRIIE, sbdd), 5.52 (M, 1H), 5.59 (M, 111). WO 2005/092912

P EP2 / . ' :
Lingioel Skttt aoihe 1 in THE, 478 ool 478 memol) was addeddo JHE (1 ) and.

codlédrie-10- Carhdoramide Fmcthylsphire. (2 2dlution bESwaci) 0),9(11)-diene-3,17-

ol PR R LS O YA HE T (900 1) v e

. dropwisp while the reaction temperature slowly raised unil ~15 °C. After stirring 30 minutes
. at-15 °C, N-phenyl-bis(trifluoromethanesulfonimide) (62.5 g, 175 romol) was added
. batehwise and the reaction mixture was stirred for 3 hours at 0 °C. A saturated aqucous

NaHCO; solution was added dropwise (exothermic) followed by water. The organic layer

. was separaed and the aqueous layer was extracted three times with ethyl aceate. The
 combined organic layers were washed with brine, dried (Na:S0,) and evaporated to dryness.

The crude product was purified by column chromatography (SI0x, heptanc/etiy] acetat,
4/1) to give 17-{((trifluoromethyDsulfonyljoxylestra-5(10),9(11),16-trien-3-one cyclic 1,2-
ethanediyl acetal (90.1 g, 159 mmol, 100% yield, still containing some solvent). 'Hl NMR

(400 MHz, CDCL): 8 0.91 (s, 3H), 1.20-2.55 (m, 16H), 3.98 (s, 4H), 5.52 (m, 1H), 5.59 (m,

1H).
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A ko0 Y8l 6B Deputiaq @23%&)2359@1(@)4&1@651%@3! (ORI 88s slowly

e BN

5 [[(trifluoromethyl)sulfonyl]oxy]estra-5(10),9(11),16-trien-3-one cyclic
1,2-ethanediyl acetal (70.9 g, 159 mmol) in DMF (1.5 L). Carbon

wo 20Rexide was passed through the solution for 10 minums,ﬂ@%ﬂ:waosmsnes

palladium(ll)acetate (2.86 g, 12.7 mmol) was added and the reaction
mixtyke was stirred overnight at 60 C under a CO atmosphere. The
reaction mixture was poured into a saturated aqueous NH4CI solution

b. B0 ek RENChibea-8[Bg s, Iuiith el AbRI@Ey) ldk d-ksbersibi odiygariticne-17-
layers were washed with brine, dried (Na2S04) and evaporated to
f%?ﬂ‘f’é??“l’he crude product was purified by column chromatography

Trigti@2mhegEmatdthys aneytaiphényiphgarhine (6.67 g, 25 mmol) and N,O-

r‘?teguﬁ}{% Y‘X :)ng%é&é%%gg%%ne% lblséeﬂ/x y|etra 5(illcor?talnlnlgescome

[[(stluentinctyDédRuAPGNsza-COOII]! B,065i¢s; Bady c¥chB-LBBHamediyl acetal

T TN e
wmmaﬁeu ipaliacinzi(Dasetatic@-86 ey tbpropyilbvowmieddedaminie rexgion
(0 o éﬂ%thed‘% H%ﬁ]@& 8?‘%&%%% HdQ. %ﬁ@?&%&ﬁﬂ%ﬁﬁﬁ@&m

ther (380 mL)
pogestiesridpmiticraeneot B drablisnaed %%@s?éééhmmﬁqmvemyl acetate.
'{hé%ﬁgxﬁ% Qe %&%@&Q&Eﬁ%fﬁm@ 4S8 (RAR01)) LA PEEIHRd 1o

The solution of this’lithiate was slowly added to a. cooled solution (0 C) of
drymesclhe ol predvgt-way proiliedheiwmn shsryypiagraphy (8i0;, heplanc/ethyl
acatdiO A1) s WananbisoRRuame (59 dhnbdYIBIHL TR ((369(11),16-

After.stirring this mixture:for.2 hours at 0 C, .a saturated aqueous ,

*H%ﬁ)t EFEBRIFBHAR £ i dd vopaidd %o tedothll FATE RRG SRP 5O tYradr 1
Nﬁmmmla,lamwa&(ﬁem@mm b S AQHEDSIS) | BYES WASHEIECIEBH),

3 9\£ree times: W@eth I ace é?e .combined organic layers were washed
itfr ‘gﬂ’]é & evaporated to dryness. The crude product

was purified by column’ chromatography (S|02 heptane/ethyl acetate,

e A

{I{%t%%#o}é%;?%%o?s Z@ylc ny :,.16 meg%l é?ﬁé]%(l%aﬁ gheng?gnmm .
(exotéyon@) uderth aiteativh a@mhﬁ@th%ma@nmmgme mdrfﬁrﬁﬁ minutes
: of 'tlus hthlate was slowly

added toa cooled solutlon (O “C) of N~methoxy—N~methyl~3 3 {1 2—eﬁlanedlbe1s(oxy)]estra

" 5(10),9(11), 16-triene-17-carboxamide (59.7 S 139 mmol) in THF (260 mL). After strring

25

30

thls mixture for 2 hours at O “C a saturated aqueous NH4()} solut:lon was added dmpWIse

B (cxoﬂlermc) followed by water The orgamc layer was sepamted and the aqueous Iaycr was
 extracted three times with ethyl acetate ‘The combmed orgamc Iayers wete washed with
. brme dried (Na;,SO4) and evaporated to dxyness The crude product was punﬁed by column

chromatography (Si0,, heptane/ethyl acetate, 4/1) to give 17-(cyclopropylcarbonyl)estra-
5(10),9(11),16-trien-3-one cyclic 1,2-ethanediyl acetal (33.9 g, 93 mmol, 67% yield). 'H
NMR (400 MHz, CDCL): 3 0.82-2.67 (m, 24H), 3.99 (s, 4H), 5.59 (m, 1H), 6.88 (m, 1H).
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cooled solution (0 C) of copper(H)acetate (1.7 g, 9.3 Hanoi) in THE (I L)
under a nitrogen 5 atmosphere. A solution of

wo 28dsisyelppropylcarbonyl)estra-5(10),9(11),16-trien-3-one cyglic/ep2005/651265
1,2-ethanediyl acetal (33.9 g, 93 mmol) and trimethylsilyl chloride (58.5
mL, 463 mmol) in THE (500 mL) was added dropwise while the
temperature was kept at 0 T. After 1 hour another equivalent of

d. (hethlilalSulophipyiderhany Beldetrdigimise-a0d@Ea(ligdieas3-one cyclic

£9 ] %{%r &Olminutes at 0 C. A saturated aqueous NILCI solution was
1, a(ﬂlé%%(?rj pV\ﬁsea 10 followed by water. The organic layer was separated

Methyitheregueodsdsge (W nckiBcied mired7Brmenohlivie Bigled demsbrgthand

co&f&@‘&iﬂ%@{@%fo?&?&%&%*ﬁfﬁo zﬁ%gg%%%%?%@ﬁ?%ﬁogm

evaporated to dryness to give (16a,
atpgephigtestraobition of 17)(evelusamylcabeny estratbid Rodiy Adétaign3-9u5, @lic
1,775 Yw&a‘?@ajﬁ%ﬁ&é%&%&ﬁ&_ ineBALR) Rk (5834, 9B0nb8 in

m, 2611), 3.99. (s, 4I1), 5.55 15 (in, 1H). e.

4390 at0 xvasrprided dropurisp repYCARISTIPITEIE wabkRY 8t hdthyiBetl dyqur

&R ALY L AR BARRGHY LREEIR W AR AopHIH A Dtirr
an(1_6a,17f3)-17-(cyc|0pr09 Icarbonyl)-16-meth Iest;gi(k)?lc_)),g(ll)- Zggwas .
con&#&s%%&;a&%%&ﬁ&m%ﬁ%@%, rh ARGt was added dropwise
follbieRivratbaTad oRRdrt hyd\wish Repatale@UndiBe/a U Jayer was extracted

trifluomacetophenone (12.1 mL, 86.1 mmql).and hydrogen peroxide (30%
e S 0 S o Lo G e SRR B RS GAaR g, drved
(Nwi§opusty stpeadiad andojenistengber afl 6e 3p R 1daschhapyiartiongydi6-

S S e T I SR e 2%
 yicldgh' B SR 60 Miiie SIRNER S 208 $5)0H)N) RASHIX(withGERNE.98 g dHH), 5.55

( ( S04) and evaporated to dryness. The crude product was purified by
- Wesltimn chromatography (SiO2, heptane/ethyl acetate, 511) to give

- (5a,10a,16a,17D)-17- _. : : B : .
-5,10- -I6-mathviastr- - '

S L R R S R e S

ong eystind).2rethanrdposeirliz, CDC13): S 300.61 (s, 31-i), 0.81:2.78 (in,

Toaiiled Blathb M 164170 07 (il RAFH/ 8RRy lostra-5(10),0011)-

diepsg-angeidiy, Lrpthenediv asrid (e fyi Bormelldprapiiesametisne SR ard by

-+ pyridfireTEINMESE I-BiatD BRI RINARAIYNARE!d6.1 mmol) and hydrogen

peroxide (30% in water, 96.1 mlL) were added. The resulting two-phase system was ..
. vigorously stirred at-ambient temperature for 2 days. The organic layer,was separated and
. the aqueous layer was extracted twice with dichloromethane. The combined organic layers '
were washed twice with a saturated agueous Na;5;0; solution, washed with brine, dried
(Na,SO,) and evaporated to dryness. The crude product was purified by column
chromatography (SiO., heptane/ethy! acetate, 5/1) to give (3a,10a,160,17p)-17-
- {cyclopropylcarbonyl)-5,10-epoxy-16-methylestr-9(11)-en-3-one cyclic 1,2-ethanediyl acetal
{27.9 g, 70.1 mmol, 81% yield, 16% P-epoxide present). 'H NMR (400 MHz, CDCI3): 8
. 0.61 (s, 3H), 0.81-2.78 (m, 26H), 3.87-3.96 (m, 4H), 6.02 (m, 1H). -
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A grain of iodine was added to magnesium (8.4 g, 350 mmol) and heated

for 1 minute. A solution of 1,4-dibromobenzene (85.1 g, 350 mmol) and a
WO Zggvyggfgﬁs of 1,2-dibromoethane 5 in THE (400 mL) was aqqfelq[%;é%ﬁ?_b V1SSH6s

undeér a nitrogen atmosphere while the temperature was kept at

Afte5 hour stirring at 45 C this Grignard suspension was added to a

cooled (-40 C) solution of (Sa,l0;

Gﬁﬁﬂlﬁaﬂlﬁﬁf‘dﬂ??@wmm)ﬁ (?2‘& rbon l)—S- dro -16-

meéthylestr en-3-one cyclic 1,2-ethanediyl acetal (2 0 1 mmoI)

m“éhﬂ*‘é&frﬁé‘r’eli}-%%ﬁﬁéc deghansdivhacstln T 15 (550 mL) under a
A SHIRGEHARBRRNAIRIB IRHRHHTRIP R 3B GNEE kePhaited Qo1 Flifute. A

reaction mixture was stirred for 2 hours while the temper atFre rose to

soligigmab b araremebangeht (tebizada sHRa e eV AR sinld Raffbrpmoethane
in ﬂrnpwrfw)ameéau@d Ripwiee imawateindhe ﬁﬁg@ﬁiﬁeﬁy&hﬂt&ﬁcﬁ@ﬂﬁﬁ@d‘

and the yer was extrac hre ith ethyl acetate,., The
oS TIAS o AET LR SRS Hates Wt T ABPP AR DB s sdded o
w@ﬂ@ﬂ@l@mwmﬂﬁﬁimw mtﬁmﬂﬂaﬁ%}@rﬁb@aﬁﬂ@ﬂw fEpoxy-16-

eSSy e rodich g IS 00/ S RNSHER Yopperc

nelet FRE& ate,

chlﬁﬂ:f& (B4, LTI WA)WﬂWMMWS while the

mmofisggﬂ}o yie ) H %J%Q‘f g%WC%%%g%/@gﬁg{%u%%@& the

ten@wtare' Tage 1B B8Pt ), stk atad 2ol NH. LY salufjon 87 (ddgd
é:!d?hc]xrgé ?oﬁgwgﬁ"bg Shded B E%%@MQ eBarated and the aqueous

110 1 a,17p)-1 (4 bromophenyl)-17- cyclopropylsarbonyl -16-methylestra
layex wagiexiratem thipe AR ToidriEG areiates The Aambingd SReRsIRAXCELIHER Hershed

- with 3QieR-Qf aﬁ%%ﬂslﬂ@ﬂ@@g Lé&Rkon and brine, dried (N2,SO4) and evaposated to

11-(4-bromo I) 17-(cyclo Icarbonyl) -5-hydréx 16 methylestr 9-e
dr&ﬁ%ﬁoﬁhec%ﬁ?e Hh%éﬂ%& & thyl
aceiad) m;)t&g{% %Bagm s, smmlqr(&obrbﬁa@mgﬂﬁ ﬁ-(@ﬁ&!@ﬂﬁiﬁﬁ@éﬂi&%aj-

T %%%gtg gueou NaHC03 S?é‘EM %ﬂ %ﬁﬁ%-.ﬁ dgogr mIXt*jyg

ylemgrﬁwmdmmﬂ @w;w(mﬁmpmmmaaﬂp By8®ENSTHE, 4H),

R DA, %0 o

11-(4- bromophenyl) 17-cyclopropylcarbonyl-16-methylesha-4,9-dien=3-on

g G ?a.,grfﬁ? M’ %9%%{, %%%21 _%}Z 5%%9 é%%%%? 1&memylesm4 9-dien-

3-one

'+ 2N Hydrochlotic acid (81:1 'mL', 162 mmol) was added to a solution of (50,118,16¢,178)-

 11-(4-bromophenyl}-1 74(cyciopropyléarb0ny])-5-hjidrc)xy—1 6-methylestr-9-en-3-one cyclic

1,2-ethanediyl acetal (30.0 g, 54.1'mmol) in acetone (600 mL). Afier stirring this solution for
10 minutes at room femperature, a saturated aqueoixs NaHCO, solution was added. The
reaction mixture was extracted three times with ethyl acetate. The combined organic layers

- were washed with brine, dried (Na,;S0.,) and evaporated to dryness. The crude product was
purified by column chromatography (Si0,, heptane/ethyl acetate, 2/1) to give (11B,16a,178)-
11-{4-bromophenyl)-17-cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one (17.6 g, 35.7
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mmol, 66% vyield). 'H NMR (400 MHz, CDCI3): S 0.30 (s, 311), 0.84-2.76
(m, 241-1), 4.34 (d, J =8 Hz, 111), 5.79 (s, 111), 7.02-7.05 (m, 211),
w0 2008dodofd (M, 21-1). It. (11 PCT/EP2005/051265
p,16a,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(3-pyridinyl)phenyl]estr
a- 5 419-dien-3-one
(11(3,16a,170)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-16-methylestr
mréol Ssthsfeidyohe NIR ¢4 BDNHan@INCB) pioddoyiy Gid)io. s¢izl 16 (ing288)44.34

(d’[)ﬁén% :p&%ﬁﬁgg}ﬁiﬁﬁﬁ%@r%(&ﬁ"c%@lggg(%}élr%’ %)I.gl mmol) and

triphenylarsine (426 mg, 1.4 mmol) were dissolved in a mixture of dioxane

40 mL d,10.water (3Q mL) under.a nitro S . '
b e e e oy S A TR enycstra-
4,%ativpetatoee. Water was added and the mixture was extracted three times

ith.e te. Th i ' e i i
O B A B RUIOR YIS AR -1 one
(1¢hr3mhaogapiynySidgibhupisncid ByT acétdengeldippasyimplephriods2 &,

) . . .

24 S YIE BT %h%&%ﬁ%@ﬁ&x%?&%ﬁ%&f@%ﬁ,%ﬁ%ob and

acetonitrile/water to give , 16a, -17-cyclopropylcarbon-

trighanylersies (426-mae( 3-Hyram) ercdiyidsedin ouypa ol diorans (49 mp.) and

wa%mgb éﬁg%ﬂ&w nifd %ﬂ'&y'\“ﬂﬁe(&g& WMHEIERE $2Y sBrR SRt hours at
311), 0.86-2.86 (m, ZZFII), 4.46 (d, J =8 Hz, 111), 5.80 (s, 1H), 7.26-7.29

100;7C 2l thepspegled fo-mem Aempematursy Waiy. v , zaq(sl,wzmﬁwaé 10

ex@itledt HeseldtleSwath @il heeBiaThd Edzaliidd oBe8didtaydis wortzwhivhe P @ith

Example_2 Preparation of

bripe A6 450} P EYBRPBHS AR SEER YRERYIOE by 2o g oerpty
(Sihemlestaid i hehiare adehyzitochid?defocaude ptidnc{8.3 g, 16.9 mmol)
0,16a,17Q)-17-cycl |-16-methyl-1.1-[4-

AL R RAN R M BB e

yh-b6kipetbyb 1 hgaédsyhiimytiuichidlstect X 4iepir emd Waier G2minol, 53% yield),
byt i # a

g SRR R I EEE » 0.35 (¢ 310, 086286 (m 24 446 (0, y = 8

Hzd1)-4,90die 1 1B), 3126-M\2% GonRH)d & .36 dddnttalfendd dig Oig7.€9%6853 (m,

B T
211),7.64 (dd, J=8and 5 Hz 111), 8.18 (dt, J = 8'and1 Hz;1H), 8.62 (d, -
EdeEhz1D.B90d It ),
Preparation of (1_1[5,16(:,17B)-17—cyclopi'0pylcarhohyi—lG—methylfl1'-—[4_~(3—pyridinyi)-
phenyl]estra-4,9-dien-3-one hydrochloride ‘
To a solution of (11B,16¢, 178)-17-cyclopropylcarbonyl-16-methyl-1 1-{47(3- A
pyridinyl)phenyljestra-4,9-dien-3-one (40 mg, 0.081 mmol) in acetonitrile (1 mL) were
added 2 N hydrochloric acid {4:0 L) and water (5. mL). Lyophilisation of this mixture gave
11B,164a,17p)~17-cyclopropylcarbonyl-16-methyl-11-{4-(3-pyridinyl)phenyl]estra-4,9-dien-3-
one hydrochloride in quantitative yield (40 mg, 0.08 mmol). 'H NMR (400 MHz, CDCL): 8
0.34 (s, 3H), 0.80-2.85 (m, 24H), 447 (d, I = 7 Hz, 1H), 5.81 (s, 1H), 7.31-7.35 (m, 2H),
7.51-7.55 (i, 2H), 7.64 (dd, J =8 and 5 Hz, 1H), 8.18 (dt, J=8 and 1 Hz, 1H), 8.62(d,J=
5 Hz, 1H), 8.90 (4, T= 1 Hz, 1H).
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WO 2005/092912 PCT/EP2005/051265 22 Example 3 Preparation of
(11P,164a,17][i)-17-cyclopropylcarbonyl-11-[4-(6-methoxypyridin-3-
-16-methylestra-4,9-dien-3-one Reaction of I
wo 2{?%1‘% %19,170)-11-(4-bromophenyl)-l?-cyclopropylcarbonyl-]l)g:rrfr%%ﬂ)‘/)lae/g 136
-4,9 5 ien-3-one and 6-methoxy-3-pyridinylboronic acid using the
procedure described in example | step h afforded the title compound
e yield). 'H NMR (400 MHz, CDC13): 6 0.35 (s, 311), 0.84-0.99 (m,

, 1.08-1.15 (m, 11-1), 1.33-1.39 (m, 111), 1.45-1.54 (m, 111), 1.62-
Prepagatiomafi(l 1.4 604130) (1 -ayrlopropylcadpant- 1 {4-(G-metragyppyidiesy;
vl %ﬁmmc&%ﬁsﬁﬁ%&ﬁﬁ,@n’éll), 3.98 (s, 311), 4.44 (d, J = 8 Hz,

11),5.80 (s, 111), 6.80 (d, J =8 Hz, IM, 10 7.23 (d, J =7 Hz, 211), 7.44
Reaptign-of (4183 6ay( 1By ki Adrbramophenyly by dleprppyicarbynyh i grijsfviestra-4,9-

méﬁlffg%@éﬁaeso 17'&5?;10?236—pyﬁ|idinyibo_rgpicsacilc)ll uﬁing tlhelgrocedlure descxiibed 18 example
,160, -11-[4-(6-chloropyridin-3- enyl]-17-cyclopropyl- carbonyt
L S e e RS ARG SE (00 OB R D
3L bl 860499 () - 415 4-bromphe by, 11733-1.39 (m, 1H), 1.45-1.54 (m, 1H), 1.62-
cyclopro yIcarbonyl-lG-methélestra4 9-dien-3-one and
1. H%Jp%&n?ws‘ar&m’% % BPodEufedeseribBu T 28p&q (v 2D,
268685 (R S3Hig RIS Resified.4ihE, adibla, MiKLSEMaSs | paseD {dr A-hBErs, 1H),
itional ivale f 6-chlora-3-pyridinylhoranic, agid w
7 ot hd Pty Lo % B, SRt gLt
the product (11% 20 yield). 'H NMR (400 MHz, CDCI3): S 0.34 (s, 311),
50:84:2,84 (in, 2411), 4.45 (d, J = 7 Hz, 111),5.80 (s, 111), 7.25-7.30 (m,
| —?%’é,—%sza (d, J = 8 Hz, 111), 7.45-7.49 (in, 213), 7.82 (dd,J =.8 and 3 Hz,
Pref @)a@enfd] I Bt 7T -{EtaroidlerspdsidinearBnbengl]-17-cyclopropyl-
 cabb R ALBIAAESIRIRRY RO -LL-[4-(6-fuoropyridin-3-
y

yt)phienyl]-16-methylestra-4,9-dien-3-one
To pgpare sbe 1tk compaupd §a1B fhdhifrat 7Ry tloftbsorecrseni:-1B-methyles

T w&%&%ﬂ%&ﬁrﬁr%&ﬁeﬁmm@wm@aie@agwspﬁm&é@mc acid the

described in example 1 step h. Purification by LCMS followed

3

- PrUEHHR SO R REROHEED ibB9 SISty TOGNIFe. 300 TcHomicure was

. hekHAGHR) o @it (arddhiti B8P 2 fBaTen@A313, hid o (8rpdidihordili ladhdBhere
s ad&%ﬁlfg%)ﬁ)gr'tg)o(gls(.dlglhi)ﬁcaﬁon by LCMS followed by lyophilisation gave the product (11%
yield). 'H NMR (400 MHz, CDCL): § 0.34 (s, 3H), 0.84-2.84 (m, 24H), 4.45 (d, J="7 Hz, -

1H), 5.80 (s, 1H), 7.25-7.30 (m, 2H), 7.38 (d, I =8 Hz, 1H), 7.45-7.49 (m, 2H),7.82 (dd,J

i ::.S_a_ndB Hz, 1H),; 8.59 (4,7 =3-Hz, AH). ... - o e o

Example S _

Preparation of (11B,16¢,178)-17-cycloprepyicarbonyl-11-{4-(6-lueropyridin-3-
yiphenyl}-16-methylestra-4,9-dien-3-one P .
(118,160,178)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one
and 6-fluoro-3-pyridinylboronic acid were used as described in exémple 1 step h. Purification
by LCMS followed by lyophilisation gave the product (65% yield). 'H NMR (400 MHz,
CDCL): § 0.34 (s, 3H), 0.80-2.85 (m, 24H), 4.45 (d, Y= T Hz, 1H), 5.80 (s, 1H), 7.00 (dd, J
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WO 2005/092912 PCT/EP2005/051265 23 = 8 and 3 Hz, | 11), 7.25-7.29
(in, 211), 7.44-7.48 (m, 211), 7.95 (dt, J = 8 and 3 Hz, 1H), 8.41 (d, J =3

w0 268308 H)2Example 6 5 Preparation of (11 PCT/EP2005/051265

fl,16a,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(5-methoxy-
pyridin-3-yl)phenyl]estra-4,9-dien-3-one (113,
16a,17(3)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-
= Sldhdvictivy | BN &2 D7d8(:8; 6HR, And-B48EthAHD 37 idinylsdt anit 3k 11H),
e scribed in example 1 step h. Purification by LCMS
8. 4$%v{/lé§d§&1/§fy gﬁhlllsatlon gave the product (41% yield). '"H NMR 10 (400
MHz, CDCI3): 8 0.35 (s, 311), 0.80-2.86 (m, 2411), 3.92 (s, 311), 4.46 (d,
kit E1Z, 111), 5.80 (s, 111), 7.24-7.29 (m, 21-1), 7.35 (dd, J =3 and 1
%’ 1), 7.48-7.53 (m, 211), 8.28 (d, J 3Hz,11),8.45(d,J=1 Hz,1H).
Prmnﬁi@[@ of {H Bisesk ot Tofyclopropylcarbonyl-16-methyl-11-[4-(5-methoxy-

v A 08kl usiapiapyIsaspony!-16-methyl-11-[4-(3-
(11%[ |noI|d|nyI) henyllestra-4,9-dien-3-one

1%s 1841 Hw@%b&ﬁwﬂwmﬁﬂwm@@amﬁwmﬁm
and 3:h&HIBNI3ORENPIEBHIDNEH3D ALeRIS ae&rme@ﬁpa%ﬁalyﬁr@ f&ied for

3 hours accordin to the rocedure described in example

Puihsatieads Y ECRewsdwtrpyiyaimmsyndhepaodim &4t v 2. " NVR

mm@d@ Bo/LId); 3 Mgb@@@aﬁtmmﬁ )
( 0.78-2.89 )824H %49 d, J =7 Hz, 111) 581%5?3%))38‘7%0@% 7Hz’ HD,

5-88 {s) s 3 447 3L (et 495 (i 7 dand %Wn% 11)48777§3(§P,?H)88a%§1(d,1

- —31&,21;1}3}115&1@6,1mamd 1 Hz, 111), 8.13 (d, J = 8 Hz, 111), 8.29 (d,

J=3Hz, 1H), 9.17 (d, J = 3 Hz, 1H). 25 Example 8 Preparatlon of (11
JI,16a,17(3)-17-cyclopropylcarbonyl-16-methyl-11-[4-(4- :
Exagplddzinyl)phenyllestra-4,9-diem-3-one n-Butyllithium (2.76 mL, 6.9

mmol, 2. added dr, se coQ @n& olution of

Er e S e R e S e S cer =
QUISOWMMWHMdQMMnng for 30 minutes the reaction mixture

11 P8PSR Snddd g Ei%“? {63508 (18 oY UN. 40 5-

( Flbutyltln?chlgrlde (1 e st qpebpiyiEaBllty Y 988 3-one
and quinoline-3-boronic acid _pmac_olate were heated for 3 hours according to the procedure
described in example 1 step h. Purification by LCMS follpv{r_ed. by l_y(_)ph_i_iisatiop_ gave the title
compound (18% yield). "H NMR (400 MHz, CDCL): & 0.38 (s, 3H), 0.78-2.89 (m, 24H), -
4.49 (d, T =7 Hz, 1H), 5.81 (s, 1H), 7.30-7.34 (m, 2H), 7.58 (dt, J = 7 and 1 Hz, 1H), 7.63-
7.67 (m, 2H), 7.72 (dt, J = 8 and 1 Hz, 1H), 7.87 (dd, Y= 8 and 1 Hz, 1H), 8.13 (d, J =8

Hz, 1H), 8.29 (d, T=3 Hz, 1H),9.17(d, =3 Hz, 1H). .

Example 8 - T S _
Preparation of (11B,16a,178)-17-cyclopropylcarbonyl-16-methyl-11-[4-(4- .
pyridazinyDphenyljestra-4,9-dien-3-onc

n-Butyllithium (2.76 ml., 6.9 mmol, 2.5 M in hexane) was added dropwise to a cooled (0
°C) solution of diisopropylamine (0.97 mL, 6.9 mmol) in tetrahydrofuran (2 mL} under a
nitrogen atmosphere, After stirring for 30 minutes the reaction mixture was cooled to ~78 °C
and a solution of pyridazine (452 pL, 6.3 mmol) and tributyltin chloride (1.9 mL, 6.9 mmol)
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WO 2005/092912 PCTIEP2005/051265 24 were added simultaneously
while the temperature was kept below -70 C. The reaction mixture was

wo 28lEreAdpr 2 hours at -78 C; subsequently, a saturated aquegﬁ&lﬂbglmsuﬁs

solution was added and the reaction mixture was extracted three times

with ethyl acetate. The combined organic layers were dried (MgSO4) and

evaporated to dryness. The crude product 5 was purified by LCMS to give
wtA A SRR R {1 Y Reh 2@ 90aY 1BP0 BURIGH-70 S The reaction

stannylpyridazine (183 mg, 0.49 mmol), ) )
mjm’ W@f%@-@%ﬂﬁho&ﬂ}bf%umﬂys a saturated aqueous NH,C] solution

wAYEIARIARY 1GRRARY RsBratb Was Wand R8RS 1aRG: GHIP g1 Bealieme)

and bis(triphenylphosphine)palladium(ll) chloride (3 mg, 0.004 mmolc?
cowéw@wb&wam%%%?@ £YRETGET & ForEhergfude product
waEAGHIRE BV YRSl iet@yeiRigfbMidaki E(197ang hsnmsaletitorield).

e A A R

cyblyprophicaitask 1 sepanglesfitier, amesaperdiel ig drptaamdiuaication by

.LCMS fqllowed by | nilisation . gave . .
bi MH@QR%FP%MG%%&B@ g%gﬁa%ﬁ?énr%’e(%h% mmol) were dissolved in dioxane
(3 In[4-(Adeyriddopyh pheoyplest Fhé, Satiton Sadnaeré ABargind Gvermight 20060 °C

ield). 'H NMR.(400.MHz, CDC13): S 0.33 H), 15 0.85-2.84 (m, 26
sl < e e S A T R e
tinR%4%ith Githiduhrdethinarithd tombiidd oteasq dayeds-waraddetl Hrough s Hinse
. , ) o ARSI
S a?é%%%%% accor%ng t%ﬁ?e%%%éﬁr@%%gég%ed in Eﬁ%ﬁg.gﬁ%ﬁ&mn
2298652866 (189H) *Wﬁ@ﬁﬁh@mﬁlﬁéﬁé@BB! 514 {4spouigpoghphogyljestra-
4, SYRBIG2 57%%%’ F o, 79% yield). " NMR (400 Mz, CDCL): 50,33 (5, 3H),
(11P,16a,17p)-17-cyctopropylearbonyl-16-methyl-11-[4-(pyrazin-2-

0.89)BrRdr{pmcirh. 4 45dnd-3-6He. Ao dso Bk pricédu e dbbyihé8-iht4 (m, -

’ (A 7 . | - - ’ o
i s

iasdaring 4-tRvsirannypysdetnpaanired s
AL %0 tReGiMR N6 I8c0IBRR HH S T 20 il DR R €40 01 Migzand
DC13): S.0.33 (s, 311), 0.84-2.86 (m, 2411), 4.47 (d, J = 7 Hz, 11-1),
%’f‘%féf“ﬂéﬁ‘?ef%’é. 475.@210?17,92‘1@)?9??92_'-7..96 (m, 211),8.49 (d, 7 = 3 Hz,

- 1H),;8.61 (dd,J. . . -

-1 Example9

25

. " Preparation of (11B,160,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(pyrazin-2-

yl)phenyllestra-4,9-dien-3-one

According to the procedure described in example 8, (11,164,178)-11-(4-bromophenyl)-17-
cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one and 2-tributylstannylpyrazine were
heated in a microwave at 135 °C (150W, 25 minutes) to give the title compound (35%
yield). "H NMR (400 MHz, CDCL): & 6.33 (s, 3H), 0.84-2.86 {m, 24H), 4.47 (d, J =7 Hz,
15, 5.81 (s, 1H), 7.30-7.34 (m, 2H), 7.92-7.96 (m, 2H), 8.49 (d, Y =3 Hz, 1H), 8.61 (d4,]

‘=3 and 1 Hz, 1H), 9.01 (d, J=1Hz 1H). -
30° ' '
Example 10
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=3 andIHz,1H),9.01(d,J=1 H7, IN). 30 Example 10 WO 2005/092912
PCT/EP2005/051265 25 Preparation of (11

wo 20333 fp)-17-cyclopropylcarbonyl-16-methyl-11-[4-(2-  pe/mP2005/051265

pyridinyl)phenyl]lextra-4,9-dien-3-one (PPh3)2PdCI2 (4 mg, 0.006 mmol),
ferrggene palladium dichloride (6 mg, 0.009 mmol) and 2- pyridylzinc
bromide (2 mL, 1.0 mmol) were added to a solution of

Preﬁal’iﬁﬁlﬁﬁ P64 5)- 17-cyclopmpy!carbonyl-lﬁ-methyl—l1 -[4-(2-

E@ n}’!ﬂ‘rﬁ%’““‘y’? Icarbonyl -16-methylestra-4,9-dien-3-one (200
py“mbn i "fﬁ under a nitrogen atmosphere. The reaction
@Pmmzwamgtlﬂedﬁfmﬁobofﬂmbnﬁ@dﬂmddmmabtﬁ g odH99 mmol) and 2-

er ture aturated agueous NHA4CI soluti ion wa t
pynnﬁ%ﬂregwas ex ?ac?@?}l??*nf{euegéiﬁwes Wa%i éﬂloromg an(§i qlaﬁqgal?n%r?g 4
bromghaiyldyergcloprepgitedhtngddghnactheseaséfadicte Jivoe 64 ey Sothtadhol)

in %ﬁéﬂéﬁfuﬁ’ p%;iﬁg? %%%6%; %ﬁéﬁ% r:ﬁ:{l:o %X xféélg-lﬁl}g '&@E%&%Vi%r 5 hours at

60 T4-qgadghend mm@m@t@nemm@@seﬁ@a@@ mw%ﬁhﬁi@m% yies@yided

and BB NMRZ LR RG F3Si S o dBite ST Roatbinbl 4rahid:
J=7Hz, 1H), 5.80 (s, 1H), 7.20-7.23 (m, 111), 7.25-7.29 (m, 211),

layersegere Ariqhhoghz ghaveserario filyr sndpYapomRted toirmessy PrFifigation by
HPEX350B\eed b @%&E&ve (11PB,16a,17p)-17- cyclopropylcarbonyl— 6-methyl-11-
(%Tlp ,16a 17 ) 1 c opropylearbonyl-16-methyl-11 ég}
22 §ma he PROLHE% BTN MB400

ww,edﬁ)@fgsm@@a(@edﬁpmg@%i%k@hl&d&(@zqrﬂmmﬁ)@s@@ 15D,

clopropylcarbonyl-16-methylestra-4.9-dien-3-one and
7 2 A By A Ui (e PO Adird oDl 67 (@ 1=
andelxﬁmpm)lo 'H NMR (400 MHz, CDCI3): 8 0.33 (s, 311), 0.80-2.86 (m,
2711), 4.45.(d, J = 7 Hz, 114), 5.79 (s, 1H), 7.22-7.26 (m, 213), 7.52-7.60
(in, 211), 7.85-7.88 (in, 2H), 8.48-8.50 (m, 1H). 25 Example 12

. Exalydipddation of (11P,16a,17J1)-17-cyclopropylcarbonyl-16-methyl-11-[4-(4-

Preparation of (11§,16¢,178)-17-cyclopropylcarbonyl-16-methyi-11-[4-{5~
methylpyridin-2-yl)phenylestra-4,9- dien-3-one .

- The title compound (10% yield) was prepared from (118,16a,1 76) ~1 I—(4—brom0pheny])—l 7- ¢
- cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one and 5_-me§hylf2-pyndmylz__mc bromide -

using the procedure described in example 10. "H NMR (400 MHz, CDCL): 5 0.33 (s, 3H),

. 0.80-2.86 (m, 27H), 4.45 (4, T =7 Hz, 1H), 5.79 (s, 1H), 7.22-7.26 (m, 2H), 7.52-7.60 (m,
- 2H), 7.85-7.88 (m, 2H), 8.48-8.50 (m, 1H).

Example 12 o B

Preparation of (11§,160,178)-17-cyclepropylcarbonyl-16-methyl-11-{4-(4-
pyridinyl)phenyl]estra-4,9-dien-3-one

(11B,16¢,1 7p)-11-(4-Bromophenyl)-1 7-cyc¥opmpylcazbonyl—-1 6-methylestra-4.9-dien-3-one
and 4-pyridinylboronic acid were applied as described in example 1 step h. Purification by
HPLC followed by crystallisation (acetonitrile/water) gave the product (44% yield), 'H



10

15

20

25

30

pyridinyl)phenyllestra-4,9-dien-3-one (11 [i,16a,17
j3)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-16-methylestra-4,9-dien-3

WO 2g@é}gS}]%?:gu4-pyridinylboronic acid were applied as describedp@ﬁﬁ(@ygﬁ)gﬂﬁs

rification by 30 UPLC followed by crystallisation
(acetonitrile/water) gave the product (44% vyield). 'H WO 2005/092912
PCT/EP2005/051265 26 NMR (400 MHz, CDCI3): S 0.33 (s, 311),

. , , 7 Hze 3RY, 5.83.4(8, 1H). 4. 26- in,
NG S S R D0 (el S AT T W, s
(s ENETH RS TB8 GrePdlalidr 66010m, 2H), 7.55-7.59 (m, 2H), 8.63-8.65 (m, 2H).

fl,16a,17p)-17-cyclopropylearbonyt-16-ethenyl-11-[4-(3-
pyridinyl)phenyllestra-4,9-dien-3-one a.
Exaraplel ¥)-17-(Cyclopropylcarbonyl)-16-ethenylestra-5(10),9(11)-dien-3-on

'fPl% ; ifort ot ﬁ%ﬂﬁﬂ%ﬂ%—%ﬁﬁ%ﬁggmﬁnﬂ-l&ethenyi«l1—{4-(3- '

(cyclopropylcarbonyl)estra-5( 11),16-trien-3-one cyclic
pyridinyhpheay}cdeedPgHenrhgrtagnesium chloride according to the
procedure described in example 1 step d afforded the title compound
(48% iﬂe‘)l.(i). 'H NMR (400 MHz, CDCI3): S 0.63 (s, 3H), 0.80- 2.66 (m, .
2. $10m D01 1o Cyclaprapyieppbanyb-Iehenyiesiras Y010 Gy dica o evetc
1,8R¢ikbliy? /442158 (M, 1H), 5.71-5.81 (m, 111). 15 b. (11

R Gyl oy ey L GRS
acttfiarkiVRlyiafaynioptayide deooiing Geathomryledine- B¢ (i) etieapld-D step d

SR R come RO B R R s s o
2. Rugficatiay by piebrativie, IEN) S. 301838 (ny! B Fiitsatid iy dvid th 9 Tite, 2H),
d, {15 % yi 4 .'"H NMR (400 MHz, CDC13):
s SRR Uy e B ), 1060 15 (m 11.1), 1.46.2.88 (.
16H), 3.26-3.35 (in, 1H), 4.47 (d, J = 7 Hz, 1H), 4.86-4.97 (m, 2H),

T A bR PO P S A e

4,9-dignghdne Hz, 1H), 8.84 (d, J =1 Hz, 111). Example 14
(160,17B)-17-(Cyclopropylcarbonyl)-16-ethenylestra-5(10),9(1 1)-dien-3-one cyclic 1,2-

* ethanediyl acetal was tiinsformed into ‘crude tifle compound using the procedures described -
in example 1 steps e, £, g and h. Purification by preparative LCMS followed by lyophilisation
*** gave the title compound. (15 % yield over these 4 steps). "H NMR (400 MHz, CDCL): §
0.38 (5, 3H), 0.84-0.99 (m, 3H), 1.08-1.15 (m, 1H), 1.46-2.88 (m, 16H), 3.26-3.35 (m, 1H),

4.47 (d, § =7 Hz, 1H), 4.86-4.97 (m, 2H), 5.70-5.79 (m, 1H), 5.81 (s, 1H), 7.26-7.30 (m,
2H), 7.35 (dd, T = 8 and 5 Hz, 1H), 7.49-7.53 (m, 2H), 7.86 (dt, ] = 8 and 1 Hz, 1H), 8.58
{dd, J=5 and 1 Hz, 1H), 8.84 (d, T = 1 Hz, 1H).

Example 14
Preparation of [11B,16a{E),178]-17-cyclopropylcarbonyl-16-(Z-phenylethenyl)-11-[4-

: (3¥-pyridinyl)phenyl]estra—4,9-dien;3~ane '

In the purification of (11B,16a,17p)-17-cyclopropylcarbonyl-16-ethenyl-11-{4-(3- -
pyridinyl)phenyljestra-4,9-dien-3-one the title compound was isolated as a by-product (2%
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Preparation of
[11ji,16a(E),170]-17-cyclopropylcarbonyt-16-(2-phenylethenyl)-11-[4-

wo Kapysidinyi)phenyllestra-4,9-dien-3-one 30 In the purificatiopcef £P3oddkG265

1713)-17-cyclopropy]carbonyl-16-ethenyl-11-[4-(3-
pyrigifyl)phenyllestra-4,9-dien-3-one the title compound was isolated as a
by-product (2% WO 2005/092912 PCT/EP2005/051265 27 yield). 'H

yieRIVIR( Mﬂﬁ{wda NOBCEBL) B4l4ls(s3 38), 0.83-1 1B £14H}1,4).50.302(R] 16H),

satahed N B AT A 56 B, T 5 S D,

- 6.37 @B IEA iy, TR), 780725 4] B, 1).28-830 (:8.17(N), 1,50)7.8366a311), 7.85-

TN L

methoxypyridin-3-yl)phenyljestra-4,9-dien-3-one
B xa(r}]G%JI [3)-17-(Cyclopropylcarbonyl)-16-ethenylestra-5(10),9(11)-dien-3-0
¢ 1,2 10 ethanediyl acetal was transformed into crude title

Prepomysisumer (g o TbdEdoycopeguivehomybxirmiledybithbie(6h, g and
lRo the last st Purificati
e Compound. (24 9 yild over
(16t £48)- 7 <fepdprrapylearpapy i Kty iogtm P, 0@;95@:11)33168 8.9 @yclg )l.2-
ethfh 87 Loy Lot Trd e Hhid bndDifa 34k thé préledured ddgerived

111), 4.88 (d, J = 11 Hz, 114), 4.95 (d, J = 15 16 Hz, 114), 570581(m
in epample baips & & Hand b (using f-ometepxy=3 gyidinboyopiagqd 1y thegagy step).

Purdichtioh BY dHdiallERic Hodnhiepthad) g3 thttitlcdniboukd 1 FIAMIMGE these
Preparatlon of t(;Ll fl,16a,17

4 stppiy Ty LifpTop YT BBk FRERY D531 7500 84-2.87 (m, 20D,

3. z@lzeswthgalm 4 Qscttem%mﬁsqa, J=7MHz, 1H), 4.88 (d, T= 11 Hz, 1H), 4.95 (d, J =

N A A TR LS WG DR TR
Hz, DHicyCIonadpy e arbay RS trens 6197, Q1 ULy, 361japE3-one cyclic

1,2-ethanediyl 25 acetal and ethylmagnesium chloride according to the
procedure described in example | step d afforded the title compound

et Exai8goeld). 'H NMR ((400-MHz, CDC13): 6.0.60 (s; 314), -
S Preparéﬁon of (11B,166,17p)-17-cycloprepylearbonyl:16-ethyl-11-[4-(3-pyridiryl)-

phenyl]-estra-4,9-dien-3-one

a.‘(lﬁa,ﬁ $)-17-(Cyclopropylcarbonyl)-16-ethylestra-5(10),9(1 1)-dien-3-onc cyclic 1,2~

o ethanediyl acetal

Reaction of 17-(cyclopropy1ca1bony1}estm—5(lO) 9(1 1) 16-trien-3-one cychc 1,2- ethanedlyi
acetal and ethylmagnesium chloride according to the procedure described in example 1 step

*-d afforded the title compound (87% vield). '"H NMR (400 MHz, CDCL): § 0.60 (s, 3H),

0.80-2.64 (m, 28H), 3.99 (s, 4H), 5.54-5.58 (m, 1H).

b. (11{5,16&.,17B)—17-Cyclopropy!carbonyl-lé-cthylul1-[4 (3~pmdmyl)pheny{]-estra-
4,9-dien-3-one '
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0.80-2.64 (m, 2811), 3.99 (s, 411), 5.54-5.58 (m, 111). b.
(11p,16a,17fl)-17-Cyclopropylcarbonyl-16-ethyl-ll-[4-(3-pyridinyl)phenyl]-e
4,9-lien-3-one WO 2005/092912 PCT/EP2005/051265 28
wo 2@?09? )-17-(Cyclopropylcarbonyl)-16-ethylestra- 5(10),9(%?2%28- 083168
cycl5:81 2- ethanediyl acetal was transformed into crude title compound
using the procedures described in example 1 steps e, f, g and h.
16244/ figa0 M falrwedspyolopiiisaion Have e le
( &’)mg?ou /0 y| ove%rﬁt:hese&%]ﬁtepsgkij }q?/ @IF! (400 MOHZ CDCJ’.3)
eﬂlslgio'lw@l 3@3 yrapgorpedEntagrudeiitic garrougg wg%p@ww Agsaribed
in ckhipld Potebs¥ £ ad 1) pdetfikali ALY &Mﬂ@e%ﬂﬁg%ﬁmwéé lyophilisatio
2.03-2. 11% 1116’1 2.24-2.85 (m, 1011), 4.46 (d, J =7 Hz, 1111)%’ ’ 8 N

gaverths titlosomponnd, (22 2, viebbaes these # sieas) %M)(%W%@Wh) 3
0. 333(;)31})4@ éé%&rﬁﬁﬂg %ﬂr}Zo%l;Jd o%-ah, 51, Jl P AM 718 11 b B18% (@n,

11). 10 Example 17 Preparation
2 AT BT oy L APl L (A Gy 108D, 446 (&
WWHQIP%)IZ{)?&)(%W!'ESV 2547%131 [%Q@H)gﬁ ?ﬁ (ldd,t.’! 57 a1(1)c)1 fé le, (le), 7348-7 .53 (m,
c yclopropylcarbon ethylestra ien- one
W16 091 SR A Bl O TR bt i ot i
using the procedures described 15 in example | steps e, f, g and h usmg

6-ﬂetgfxy-3-pyridinylboronic acid in the last step. Purification by column
tography gave the title compound. (14 % vyield over these 4

Prajepsios & 86 51 @11) PP B2(cldprSgyiadhdyy D BBt acthoxy-

7- 211), 1-.41 2.81 (m.., 1611), 398 (s,
"’Yﬂ%‘ }d’;‘d?"g‘ef’ljl *%T%?g'étf'{c P89, 680 (d, J=8 Hz, IM, 7.21-7.25 (m,
(16271 A drrop2dthoity 7] (dethJlesrand(l0)19¢] DHfied B in@Oyidicd 22

{ 1
o BN L 5SmSR e ey dsres

efampk: diseepeeat, g and h using 6-methoxy-3-pyridinylboronic acid in the last step.

P@%%%gﬁggﬁ%gg%%ﬂ%ﬁ(@%%@@ BRI L IR 31296 FfdiGver these 4
steps). 5 0.35 (s, 3H), 0.82 (t, J = 8 Hz, 3H), 0.85-0.99 (m, 4H), 1.07-1.13 (m, 1H), 1.25-
1.34-(m; 2H), 141
(d, =8 Hz, 1H), 7.21-7.25 (m,zH) 7.42-7:46 (m, 2H), 777(dd,1~8and2Hz 1H), 8.37

(d, =2 Hz, 1H).

.+ Example 18 : O _
Preparation of (11B,1'75)-17~cyclopmpylcarbonyl—11 [4-(3-pyndmyi)phcnyl}estrauiﬂ«
. dien~3~-one e S

a. (17f)-17-(Cyclopropylcarbonyl)estra~-5(10),9(11)-dien-3-one cyclic 1,Z-cthanediyl
acetal _ ,

K-selectride (1M in THF, 12.1 mL, 12.1 mmol) was added dropwise to a cooled solution
(-78 °C) of 17-(cyclopropylearbonyljestra-5(10),9(11),16-trien-3-one cyclic 1,2-cthanediyl
acetal (3.7 g, 10.0 ramol) in THF (105 mL) under a nitrogen atmosphere while the reaction
temperature was kept below 70 °C. After stirring this solution for 20 minutes, a saturated

(3H),4.44(d, I=7Hz 1H), 580 (s, 1H), 680



10

15

20

25

30

K-selectride (1M in THF, 12.1 mL, 12.1 mmol) was added dropwise to a
cooled solution (-78 C) of

wo 2ddskeysigpropylcarbonyl)estra-5(10),9(11),16-trien-3-one CW?/EP2005/051265
1,2-ethanediyl 30 acetal (3.7 g, 10.0 mmol) in THE (105 mi.,) under a

nitroggn atmosphere while the reaction temperature was kept below -70
C. After storing this solution for 20 minutes, a saturated WO 2005/092912

ﬁ&iﬁlﬁasmﬁﬂﬁaa%s%a@amﬁa‘&ﬁ@&ﬂ@uﬁaﬁmﬁ&w@ﬁ@d&gﬁw&w
follo water. T eor Ia erwas separated the aq ous
SR L S AR OHER TR SE L oF AEh A Ao 1 ined
orgk&yelwemmheﬂ&wmmm dﬂeﬂﬂﬁﬂﬁ%ﬁmﬁ;&v&pdmé@ﬁms The crude
ness. rodu ie cplumn chromatogra .
prog :6§raﬁ gu?% e¥hcqpace a %9%? ?Sbéz, geptane?e%ymice%, R}H to give
(i7@7@)(@%*@?@1@1@1)?@)@&%81@911%(45Oiﬂmﬁlﬁzvﬁdwchehm=hm¢idlyi acetal (2.1

e Ll 0w H N DR G 8 5h & DR ok e,

2.8(s(t411 )9 HAHIB)608.96n(s] 4H), 5.55-5.60 (m, 1H).
b.(17f1)-17-(Cyclopropylhydroxymethyl)estra-5(10),9(11)-dien-3-onc cycllc
1,2 10 ethanediyl acetal A solution of

b. A7ReyEPyclepivepydyosmacBiyDysod- Sl ACBLbdinybime cyclic 1,2-

ethlh iyl acetal) (2.1 g, 5.8 mmol) in diethyl ether (54 mL) was
added slowly to a cooled (0 C) suspension of lithium aluminium hydride

A S@e@m@f @émiwmw%ﬁw@m@nﬁé%ﬂ)l bhdier-3-one syelic dlmothmediyl

dee Q0 BOYE SIS A Rty ARM (RIS WRMRAS 59 US&E&K@ W?

d untii the gréy colour dlsappeare Solid Na2S0O4 was add
suspeasian@fithims ahiririam badndel iR mer P semeldndigthybothen(as mL) under

a n%ﬁ AESLIASLYASRT INGINREYRICH B D) saturated a%ueous Na,SO; solution

7-(cyclopropylhydroxymethyl)estra-5(10),9(11)-dien-3-one 1,2- ethanedlyl
wag; iyl thezpeywatoir disappraiag|dop aded sadbmeis

it AL IR he v BHACL Mizan SRR e 028 O RO By d 310 &O&@y&én?ﬁ)-
0.82-2.59 (m, 21M, 2.85 (dt, J = 9 and 4 Hz 20111)1399(3 414),
17-(cyelopreny, dicf%nsthy})esth(lO) 9(1 1)-dien-3-one 1,2-ethanediyt acetal (2.2 g, 5.8
rmd&,aklmgxlm?)&,Wﬁt(ﬁﬂﬁ@%ﬁﬂﬂﬁ@dk&nﬁey&iw&la?@yimmmmmdm
enN-o-0ne.Cyclic et al-Accordl
OO R S A0 0 i DO AEs GrPd Dy A = 9 nd 4 1z,

1HfcYy oo omyihsdpssegihy@gRtra-5(10),9(11)-dien-3-one -

cyclicl,2-ethanediyl acetal was transformed into the title compound (26%
yield). 'H NMR (400 MHz, CDCI3): S 0.12-0.57
e (511,115,17[5)-11-(4-Bromophenyi)—1'7-(cyclapmpylhydroxymethyl)-S—hydroxyestr—S!—

“en-3-one cyclic 1 Z-ethanedxyl acetal -
According to the procedures described in ‘éxample 1 steps e and £ (17p)-17-
(cyclopmpyihydr‘ox;qnethyl)em;s(10),9(1 1)-dien-3-one cyclic'1,2-ethanediyl acetal was
transformed into the titlé compound (26% vield). "H NMR (400 MHz, CDCh): § 0.12-0.57
(m, 7H), 0.79-0.89 (m, 1H), 1.10-2.12 (m, 17H), 2.27-2.40 (10, 2H), 2.65-2.76 (m, 2H),
3.88-4.03 (m, 4H), 4.14 (d, T = 7 Hz, 1H), 4.34 (s, 1H), 7.08-7.13 (m, 2H), 7.32-7.36 (m,
2H).
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i5 -
- _ AcBoRtidgfo the procedure described in example 1 sﬁep g (50,11B,178)-11-(4-~

20

25

30

(m, 711), 0.79-0.89 (m, 111), 1.10-2.12 (m, 1711), 2.27-2.40 (m, 21-1),
2.65-2.76 (m, 211), 3.88-4.03 (m, 4M, 4.14 (d, J = 7 Hz, 111), 4.34 (s,
WO 2hdse 2o P8-7.13 (m, 211), 7.32-7.36 (m, 21-1). 30 WO 200
PCT/EP2005/051265 30 d. Ve ossiaes
(5a,L1P,17p)-11-(4-Bromophenyl)-17-(cyclopropylcarbonyl)-5-hydroxyestr
-9-en-3- one cyclic 1,2-ethanediyl acetal To a solution of (5x,11
AR 1bhy 410 ananhs - {8y Ng HRHPBIBM @roxyestr-9-cn-3-

h roxyestr-9-en-3- one%{cllc (1,2- ethane Iyl acetal) (726 mg, 1 3 mmol)

““&%&E‘E&Iﬁ%‘@?“ﬁ%)’c ethylmorpholine N-oxide (438 mg, 3.7 mmol)

Toalgbletar b FeRY RITR)oNILMeHepRanale Mty de3a1eu-83mnahyyste
added and the reaction mlxture was ftlrred for 2 hours at room

By T e g REFRDS (728 Do heFIERY {3 A5sione (25
mwmanadﬁe@@ndmmqmmgwedrﬁ%m weﬁb@nﬁﬂbwdrﬂﬁtmh

d|C é%%ﬁm?g}% @ ﬁéj &%\Q/ésge%t%% %f-l%]@ec fjtl)txgaé)eixvt}llgg was stirred for

2 Héizﬁrmaphmybeﬂaﬁfeymmprmmﬂcgtbanybsﬁhbw Bﬂﬁyesﬁrd&@mﬁcquﬁyglwere

A e

Prap@dy 400 ¢ty 4taipd The(flthte Fdd zevh;aﬂ:)atéd%% (ydssltyy Fi06(5E,10R(NTP)-11-

(Bl yRioh T Bhiopka o < ltomcre en s iope e 2oy
okl BRRimE1d Hremppb oSGt oiddb ADR 0 MHECD Sl U84 (5, 3D, 0.80-2.39
mbﬁﬁia)ﬁﬁjz(f@%zm, 3.88-4.05 (m, 4H), 4.03 (d, J = 7 Fiz, 1H), 437 (s, 1H), 7.06-

romophenyl)-17-(cyclopropylcarbonyl)-5- hy roxyestr-9-en-3-one cyclic
7.9 beﬂ%}.éeﬁﬁr'ééﬁ transformed into the title compound (65% yield).

'NMR (400 MHz, CDC13): S 0.27 (s, 314), 0>83-2.83 (m, 22H), 4.34 (d, J

=7 Hz, 1H), 5.79 (s, IM, 7.02-7.07 (m; 2H2 20 7.37-7.42 (m, 2H). f.

e (AR HY-Bromaphs pyRdiboyrienrenylearbonylnt, Brbierniientra-4 9-die

LR eess i e e GO e )
acdalexanmplefbeied ﬂneﬂmfmatmdpmaﬁ W EVayhide RS 4otovige, bDCL): 5

0 R R ?ﬁ%ﬁ %Mﬁﬂ‘i‘ﬁgﬂ 52

7.32-48dm) 2H).

- £.(11§,17B)-17-Cyclopropylcarbonyl-11-{4-(3-pyridiny)phenyl]estra-4,9-dien-3-one

(11B,17B)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-4,9-dien-3-one was transformed
into crude title compound using the procedure described in example 1 step h. Purification by
preparative LCMS followed by Iyophilisation gave the title compound (66% yield). 'NMR
(400 MHz, CDCLY: 8 0.32 (s, 3H), 0.84-2.82 (m, 21H), 2.92 (d, = 13 Hz, 1H), 446 (4, =
7 Hz, 1H), 5.80 (s, 1H), 7.27-7.32 (m, 2H), 7.34 (dd, J = 8 and 5 Hz, 1H), 7.49-7.54 (m,
2H), 7.86 (dt, Y= 8 and 1 Hz, 1H), 8.58 (d, J=5 Hz, 1H), 8.84 (d, =1 Hz, 1H).

Example 19
Preparation of (118,17f)-17-cyclopropylcarbonyi-11-[4-(6-methexypyridin-3-
yDphenyljestra-4,9-dien-3-one
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7 Hz, 1H), 5.80 (s, 1H), 7.27-7.32 (m, 211), 7.34 (dd, J = 8 and 5 Hz, IM,
7.49-7.54 (m, 2H), 7.86 (dt, J = 8 and 1 Hz, 1H), 8.58 (d, J = 5 Hz, 114),
w0 2884edsd = | Hz, 1H). 30 Example 19 Preparation of (11 J; pC1/EP2005/051265
,170)-17-cyclopropylcarbonyl-11-[4-(6-methoxypyridin-3-
yl)phanyllestra-4,9-dien-3-one WO 2005/092912 PCT/EP2005/051265 31
(110,17 £3)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-4,9-dien-3-one
(1 1¢A9fyaris{drBrechoiritengh Mmmmmmm@pﬁmmm

R e R S R SR S
metiompdtmdigiboyieid hei MRepEeO NP @ DI By, Bep@atits, IH B followed by

RIREA BB R G i Ao

3HY, 8383281 (fm, 218), 2 W((‘dd =313 Baridis 3—913 ﬁﬂéﬁb@‘?“(ﬂij ?HFZ 1H), 5.80

) m e - H), 7.77(dd, J =8 and
& g{lﬁ 6118%)@8 c?c%%opyt@ggg%l% %Igtgy?%z fg 3- pyrlo’hnyl)( ¢ J=8and2

HzphdhH1ddté-h92dHanBo n e a.
(17p)-17-(Cyclopropylcarbonyl)-17-methylestra—5(1Q),9(11)-d|en-3-one
cyclic 1,2- 15 ethanediyl acetal L -selectride (3.0 mL, 3.0 mmol, 1M in

3 M(As slowly added to a cooled (-78 C) and stirred solution of

cyclopropylcarbonyl)estra-5(10),9(11),16-trien-3-one cyclic 1
Prgméq%lgm o éfg ﬂ%c TPI‘H(? E)ﬁf ?ﬂ%’l-l‘]—methyl-l1—{4¥(3-pyn%imyl)-
-Fhﬁnﬁmﬁgﬁ gn; 6°f5trahydro -2(1H)- pyrimidinone (0.33 mL, 2.7 mmol)

in dry THE (20 mL) under a nitrogen atmosphere. After | 20 hour at -78 C

a. (ERRYTigdicdeiapyiéarBényinil) et pldcteaSTHR) Aeat Y dlomBdumecydis 1,2-
Stll‘t‘&{j for a%ajaddltlonal 1.5 hours while the temperature raised to -30 C.
e rgacﬁcon _mixture was poured into water -and extracted. with ethyl

- L-sebetaitl: (Bi0endordifimatody e TAYE); svas sleviisastisd Witcaodedirdfed) and
st RSB QR SRMBIARCLRINE ARG . b HSnSRULRRIE >

were evaporate The cfude producf was purified by column 2

ethanedivlaeizh 1P (820b4 memedherdthrdimetnd-do0 5, Griepmbdver 2By 7
yl{lﬁéziﬁie%% @éﬁ‘%ﬂ) Mﬁ%%%&%m&@ BifoRER ARBhere. After 1
.hour at—78 'C me;thy] mdlde (1 7 mL 27 mmoI) was adde:d. The reactlon m::xture was
‘ | stmed for an addltmnal 1 5 hours whﬂe the tempetature ralsed to —30 "C The reactmn
| were washed w1th a saturated aqueous NaHCO; soiutlon and brme dned (MgSO4) and the
solvents were evaporated n vacuo The cmde pmduct Was punﬁed by column
chromatography (S102, heptane/ethyl acetate==9! 1, v/v) to glve (1 7[3) 17-
_ (cyclopropylcarbonyl) 17-methyiestra 5(10) 9(1 1) dlen-3-0ne cychc L 2-ethaned1y1 aceial
N (255 mg 0.67 mmo] 49% yleld) INNIR’. (400 MHZ CDClg) 8 0 67 (s SH), 0. 78-2 72 (m,
27H), 1.23 (s, 3H), 3.964.02 (m, 4H), 5 57- 5. 61 (m, IH) |

' b. 11§,17p)-17-Cyclopropylcarbonyl-17-methyl-11-[4-(3-pyridinyDphenyljestra-4,9-

dien-3-one

- (17B)-17- (Cyclopropylcarbonyl) 17~methy1astsa 5(10) 9(11) dxen—S one cycilc 1,2-

_ eﬂlanedJyE aceta}was transfonned xnbo crude txtie compound usmg the pmcedures descnbed
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o (cyclopropylcarbonyl)- 16 17~dzhydm-3’H' yeloproy

(255 mg 0.67 mmol, 49% vyield). '"NUR (400 MHz, CDCI3): S 0.67 (s, 311),
0.78-2.72 (m, 27H), 1.23 (s, 3H), 3.96-4.02 (m, 4H), 5.57-5.61 (m, 1H). 30

7
wo %3 ]@%lyclopropylcarbonyl 17-methyl-11-[4-(3- pyrldlnyl)phenﬁ 8?20%/55126"

dien-3sonc
(1713)-17-(Cyclopropylcarbonyl)-17-methylestra-5(10), 9(11)-dien-3-one

in QYGHHIE 2 sRIAN DM AG PINASHANBIPHBEE KRy SRR Bve the
using the proceddres described WO 005/092912 PCT/ 005/051265

m@zﬂm@ﬁwﬁp(éﬂ Yrasddenvieg there f SteaskichMR BPRMER oGP A2 G5, 3H),

l & £oRpounds (9 Yayieldeuen iesad @ens
O G0 Wi, Chera s 8‘?5‘% N BN

TEDY ], 34,4864 ~rendi 2 I ) 5760 (€; 1T %H??’ 38544 iz 3 pad § Hz, 1H),
8.£0dad 74 pmch Hz, 118 §PQ1(9=D8, HmE)yl1-1), 7.85 (dt, J=2 and 8
Hz, I H), 58.57 (dd, J =2 and 4 Hz, 111), 8.84 (d, 7 = 2 Hz, 111).
Example 21 Preparation of
Ex{dnigelpn, 17p)-17- cyclopropylcarbonyl 16 17-dihydro-11-[4-(3-

pyrldlnyl)phe []-3'H-c ropall6,17Je 4 9.16-tri ong,1
ROl P T DR R o Ay S AR 17
psﬁfﬁﬁnﬁﬁ:ﬁmﬂllxmmnmxsmemamMaMal Sodium
hydride (60% oil dispersion, 197 mg, 4.9 mmol) was added to a stirred

solution of trimethylsulfoxonium iodide (960 mg, 1.1 mmol) in DMSO (20
a. mﬁ)zuﬂﬁ)}ﬁ'awmo@pmmmmmneté m#thhﬁl)rmmm@dambmmdﬂ]estm-

it Iﬂﬁ%ﬂ&e(mmq H{%ﬁ(ﬁl@ﬁ%‘(ﬂ'{%‘%ﬂﬂ?ﬁ@&‘& With & élae

dried (MgS0O4) and the solvents were - evaporated in vacuo..- The cru

a %@%ﬁv&%éﬂﬂ@ﬁ%ﬁﬂ eRIRPERTH SRRSO SRR o1 1,16
riBentane @%&%&%&i&; x&stma me@g/ﬁﬂnﬂxﬁsgtﬁteﬁﬁw(m@% added.

16a 170)-

A R B ARAB NS ErE RS Bt ISyl AR ATBA i ctetat.

'T&(&&m&a@@a@&aﬁeﬁ/ﬁk@m&mw@;a&a&d maﬁﬁtmmea&%m

YA S0, COCRL 80 T2 2200, 5 R85, o,

gradlent heptane/ethyl acemteméill .v/v to heptan " ethyl acctate=3/7 v/v) to glve (16{1,17[3}
6 17]6511'&—5(10) 9(1 1), 16-trien-

o 3~<me cychc 1 2-elhanedxyi acetal (} 02 mg 0. 25 mmo!, 91%..)1181{1) INMR (4(}0 M}Iz

25

30

CDChL): 6 0. 72‘2 so (rn, 28H), 0, 98 (s 3H) 3 97_4 oz (m, 4H) 5 56—-5 60 (m, 1H)

(1 1[3,16(:,17 |3)- -17—cyclopropyicnrb0nyl—16 17~dlhydr0-11 [4-(3—pyrldmyl)phenyl]-
I H-cyclopropallé, 17]estra—4 9, 16-tnen-3-one
(160a,178)-17- (cycIopropyIcarbonyi)lG I7-d1hydrc~3 ’H—cyclopropa[lﬁ 17]estra-

5(1 0) 9(11), 16~tnen-3-0ne cyclic 1 2-eﬂzaned1yl acetal was transformed into crude title

compound usmg the procedures described in example 1 steps e, f z and b. Punficatlon by
HPLC followed by lyophmsatmn gave the title compound. (24 % yleld over these 4 steps).
'NMR (400 MHz, CDCI;J 5 0 .70 (s BH) 0.68-2.78 (m, 23H) 3 03 (d, T=12,1H), 441 (d,

" J=8Hz, 1H), 5.78 (s, 1H), 7.31 (d, T =8 Hz, 1H), 7.35 (dd, J = 4 and 8 Hz, 1H), 7.49 (4,7
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25 b.
(11fi,16a,17[S)--17-cyclopropylcarbonyl-16,17-dihydro-11-[4-(3-pyridinyl)p
wo hesylsa3'D-cyclopropal16,17]estra-4,9,16-trien-3-one (16; pep/mpooososizes
170)-17-(cyclopropylcarbonyl)16,17-dihydro-3'H-cyclopropa[16,17]estra-
5(10}9(11),16-trien-3-one cyclic 1,2-ethanediyl acetal was transformed
into crude title compound using the procedures described in example 1
= $tdnd B)S,7B64dk . Prefidtidn by 56 .51P(da, oHawad byHkyoph)|isabo@d,Jave He,
IP@E title compound. (24 % yield over these 4 steps). 'NMR (400 MHz,
DCI3): 50.70 (s, 311), 0.68-2.78 (m, 231), 3.03 (d, J =12, 1H), 4.41 (d,
J=8Hz, 111),5.78 (s, 1H), 7.31 (d, J =8 Hz, IM, 7.35 (dd, J =4 and 8
Hz, 1H), 7.49 (d, J WO 2005/092912 PCT/EP2005/051265 33 =8 Hz, IM,
7.86 (dt, J =2 and 8 Hz, 111), 8.57 (dd, J =2 and 5 Hz, 1H), 8.83 (d, J =
Example 22H). 5 Example 22 Preparation of

|
RO P OO AL
th'g'ﬂ@%rﬂﬁr@earﬁi%at%ﬂimm) were added to a stirred solution of 100
ARABRRD &ﬁﬂ&&% B )3 WQPM%%%&%MM

10 ( rldlnyl) henyl]es -dien-3-one in dioxane (2 mL). The

solptig ARanbf b\)&shﬁgm%&)rbw@ﬁmfe@aﬁblﬁwwhym [4-
3 9&%%&@&9%&3@@ i Aihirararibarao The). e RInash L ARG %8 Sirred

were dried through a phase separate filter and evaporated to dryness.

ovespighit At Briamireriue prddbien ByRmIdisTdiRes Bith dishinsamefagay Che
cofitfinddardatliy-Thieey flaRramdenrogNyk phass epytatd filter and evaporated to

e
31
(Highb@, BIBIAT syislopriar Bt hoflyB Be2nRShim] 2H4-13; ﬁyﬁaﬂﬁfﬂﬁhﬁﬁylﬁﬁr@m@—

IR IR St driies o il s e MM gy

. CDGR)16%,3.844(6, mmmm@ SH) AR G EANSATDA AL (s, 1), 535

4- r 1-din las
amglﬁé]jn%(%%z% é%’f% %2 ng to ﬁﬁggg 8U%esglr % ?r?é}a 47 7.51 (m,
2HYEHS 44, dothand 11124&:99&;51@2111— 5and 1 Hz, 1H), 8.84 {4, J= 1 Hz 1H)

Example 23
Preparation of (11p)-11-[4-(3-pyridinyphenyl]-17, 24-cydo-l9 21~dmorchola-4 3.
diene-3,20-dionc " - y

" Acconding to the procedures described in example 1 steps ¢, f; g and h 17,24-cyclo-19,21-

“dinorchola-5(10),9(11)-diene-3,20-dione cyclic 3-(1,2-ethanediyl acetal) (US 5 084 450) was
transformed into the crude title compound. Purification by preparative HPLC followed by
lyoijhilisatidn gave the title éompound (18% yield). "TH NMR (400 MHz, CDCL): § 0.47 (s,
3H), 1.24-2.82 (m, 22H), 4.48 (d, =7 Hz, 1H), 5.80 (s, 1H), 7.23-7.27 (m, 2H), 7.35 (dd,
Y =8 and 4 Hz, 1H), 746-7.51 (m, 2H), 7.84 (dt, J=8 and 1 Hz, 1H), 8.58 (dd, J=4 and 1
Hz, 1H), 8.82 (d, J = 1 Hz, 1H). =

Example 24
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dinorchola-5(10),9(11)-diene-3,20-dione cyclic 3-(1,2-ethanediyl acetal)
(US 5 084 450) was 25 transformed into the crude title compound.

wo 2004ifisation by preparative HPLC followed by lyophilisation gayethe e 1165
compound (18% vyield). 'R NMR (400 MHz, CDCI3): 6 0.47 (s, 31),

1.24:2.82 (m, 2211), 4.48 (d, J = 7 Hz, Ill), 5.80 (s, 111), 7.23-7.27 (in,
211), 7.35 (dd, J =8 and 4 Hz, 1H), 7.46-7.51 (m, 211), 7.84 (dt, J = 8

Prapiidtibd olt{}18)58 (Ad (6l methavgbiridn-1 5 )pBel [ 123 -dyk8,18]2130
Example 24 \WWO 2005/092912 PCT/EP2005/051265 34 Preparation of
digqrehplardd-diene=tlediRRfdin-3-yl)phenyl]-17,24-cyclo-19,21-

Usﬁi@ﬂiébﬂbﬂc&ﬁedlﬁ@ﬁaﬁ , B0eehifpde M Ufgﬁgiﬂiﬂlgr@{tﬁ@thd eg-agphthitbexatieled as

25 6 t t t t

bofi B SN Han LA e o Aol g ol

5(1®0m911ﬂﬁ)ad+9m-ﬂx&®egmhefwwazﬂi@¢ﬁiﬁthmﬂdMzaéeﬁalﬁxigbwﬁéﬂo

vy GBS RDYLG 5D A8k 2 B 30,4 P g 1D 580

(s, THR-C. 8403, 2 9 X7,7130); 7.48- 1122 R, 7A(HD.43 (o8 2HY 27512dd1'ﬂ)*8’-3ﬁd 2
le 25 P ' f(11

Hzﬁ(krhlg %4 @’py %n‘#’) 'r@ﬁ-i?,24-2/%?(2-?325@%norchola—4,9-

diene-3,20-dione hydrochloride Using the procedure described in example

Exg%%é[gn [4-(3-pyridinyl)phenyl]-17,24-cyclo-
19,21-dinorchola-4,9-diene-3,20-dione was transformed into
P"f&ﬁ{ﬂjlq_& ‘{&({éB_Q511-[4-(3»pyndmyl)phcny!]-17 24-cyclo-19,21-dinorchola-4,9-

U v RhemyhidoRng6/0-19,2 1-dinorchola-4,9-diene-3,20-dione .
drochlor %, yield).'"11 oM CDC13);.8.0.4
U‘S&y oy ﬁ%ﬁ%aﬂa}aﬁm@%&%ﬂ;@@?@*ﬂ#ﬂ?@%@% Ao
19213;&05&&5&5(@38&3)26 £6nd v?ﬁs@mp%k)p&mwm B)-11H4z(3-111), 8.64
8. ) Ex o

pyrsgm)fﬁi%e} #t%l %’/c g%}}o pyic Zﬂno ﬁ%/t96 d?ﬁ?ﬁéﬁ?ﬂngﬂ BI)}H%I %}P %
yie)d). "H NMR (600 MHz CDCL): § 0.45 (s, 3H), 1.33-2.80 (m, 22§), 4.50 (4, T =7 Hz,
1H), 5.82 (s, 1H), 7.30-7.33 (m, _2H), 7.50-7.53 (m, 2H), 7.69-7.72 (m, 1H), 8.25 (8, J="7
Hz, 1H), 8.64 (d, J= 5 Hz, 1H), 8.90 (d, J=1Hz, 1H), :

‘Example 26 :
(6,11B,16a,17p}-17-cyclopropylcarbonyl-6,16-dimethyl-11- {4—(3-pyndmyl)-

phenyljestra-4,9-dien-3-one » :

According to the procedures described in example 1 (6)- 6-methylestra 5(10) 9(1 1}-diene-

3,17-dione cyclic 3-(1,2-ethanediyl acetal) was transformed into the crude fitle compound.
- Purification by preparative HPDC followed by Iyophilisation gave the tifle compound (14%
yield). NMR (400 MHz, CDCL): § 0.38 (s, 3H), 0.85-2.88 (m, 24H), 0.99 (d, J = 8 Hz, 3H),

1.32(d, T = 8 Hz, 3H), 4.46 (d, ] = 8 Hz, 1H), 5.84 (s, 1H), 7.27 (d, T = 8 Hz, 1H), 741

(dd, J=5 and 8 Hz, 1H), 7.53 (d, J = 8 Hz, 1H), 7.94 (dt, J = 2 and § Hz, 1H), 8.59 (dd, J =
2 and 4 Hz, 1H), 8.90 (d, J =2 Hz, 1H).
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phenyl]estra-4,9-dien-3-one According to the procedures described in
example 1 (6P)-6-methylestra-5(10),9(11)-diene- 25 3,17-dione cyclic

w0 208stdozsethanediyl acetal) was transformed into the crude titje ¢apRmERdi 265

Purification by preparative HPLC followed lyophilisation gave the title
compound (14% yield)."NMR (400 MHz, CDC13): 8 0.38 (s, 311),
0.85-2.88 (m, 2411), 0.99 (d, J =8 Hz, 311), 1.32 (d, J = 8 Hz, 311), 4.46
(d, J =8 Hz, 111), 5.84 (s, 111), 7.27(d, J = 8 Hz, 1H), 7.41 (dd, J =5 and
Exapitz27111), 7.53 (d, J= 8 Hz, 1H), 7.94 (dt, J= 2 and 8 Hz, 11-1), 8.59 (dd,
Prcpk?a%nﬂaﬁmﬂw,ﬂ-ﬁx,l'iﬂ}%lW@rﬁw&ﬂbpﬁi&}&ﬁ@ﬂﬂ@ﬂﬂ%&ﬁmﬂiﬂﬁ-
i {,?‘Eﬁ 3535xample 27 Preparation of (11
Ybp cl%y 'i p? cyc?opropylearbonyl 16-methyl-11-[4-(pyrimidin-2-
Amwmmyﬁewmwmemwmmgiwxh@wmume -Hegueiedyin-17-

example.
Cyel%’)’/r&%grop?ﬁé%arbon%ﬁﬁi%% Jihyl%%#a@ §%Q§1|Eg?3%ﬁe g%m ylpyrimidine were

heat@itfitsopsharmy oy it 6 tresiverde tislsteermpyad (Foargdd) 15 BYRGAO ML,
{ 149 Hz
o e M e T b s
= 4. 1Rz W), 7128-7.31 (tm 22015, 3388 (5 #H). B9, (QJT(@"’}E AFHz, 211).
10 Example 28 Progesterone receptor-B activity in a transactivation. 15
The progestagenic activity of a compound of the invention (EC50 and

Exgéqc%' fingic agonistic activity) was determined in an in vitro bioassay of

Inese hamster 0vary (CHO) cells as described by W.G.E.J. Schoenen
l. (Anal. Bi ch 2‘“{1}' 1998), 222 224 . The antiprogestagenic
ngefs?e Fgcggr‘ﬁ‘ﬁoun&l ég |nt\81/)edn on 6'and intrinsic. antagonistic 20
act|V|ty) was determlned in a settlng comparable to the agonistic assay

TheB Cngé yoftgg f%&'l%%ﬁﬁ&é%& Qﬁ‘ﬁ&%ﬁ% agonistic

fone receptor: e enzyme luciferase in the presence of 0.1

activilly) ofathdeicruioed {1 6y exémww&»}nq@hmﬁegm@m) cells as

aesc?i&%ﬁgpwse@? szﬂsagyn%me(ﬁﬂm%%eﬁewmmmd as the

percentage of the -
The antlprogestagemc actlwty of a compound of the mventlon (ICS(, and mmnsm antagomstlc

_ .' actmty) was detennmed na settmg comparable to the agon;stlc assay described abcve by

the mhlbmon of the transacuvat}ozz wa the pro gesterone receptor-B | of the enzyme Iumferase

in the presence of 0. 1 nM of ﬁ:e mducer (1 Ga) 16~ethy1—21 hydroxy-lQ«norpregn#ene—

3,20-dione. The efficacy of the
effect produced bya st:mdard antagomst, (613,1 1{3,17{.’))«1 1- [&(dmethy]mnmo)phenyl}tt’ 5°-

ronistic effect was expressed as the percentage of the

dthydro—ﬁ methylsplm{estra-4 9—(hene-i7 2’(3’H) ﬁlran} 3-one. Agomst:e,hgands do not

weak anhprogestagens as well as compounds w1th a mlxed progestagemc!antrpmgesmgemc

profile can inhibit transactlvanon dependent on the dose level used of the antlprogesmgen or
mixed-profile compound in questmn

It will be recognized by those slalled in the art that, in the setting descnbed above, the EC50

* determined is more or less abs_olute_ and depends on the intrinsic property of the tested

compound itself, however, the IC50 depends on the amount and agonistic EC50 of the
inducer as well as on the intrinsic property of the tested compound itself. Thus, with the



wo HIRYHEEe:6-methylspiro[estra-4,9-diene-17,2'(3'H)-furan]-3- -ong-

effect produced by a standard antagonist,
(60,11(i,17(3)-11-[4-(dimethylamino)phenyl]-4',5' 25

ligands do not inhibit transactivation of luciferase activity produce byt
mducg% whereas strong and weak antiprogestagens as well as
compounds with a mixed progestagenic/antiprogestagenic profile can

0gs 1265

sanB B dhansARivelion AeRRARAR AR hedase b iaed &f fikiuce a measurable

antlprogestagen or. mixed-profile compaund in question. 30 It will be

G B RPOG RN Siefieaninapishr Al e des Agtieshkatsaove,
the EC50 determined is more or less absolute and depends on the
intrinsic property of the tested compound itself, however, the IC50
-depends on the amount and agonistic EC50 of the inducer-as well as on
the intrinsic property of the tested compound itself. Thus, with the WO
2005/092912 PCT/EP2005/051265 36 same amount of inducer, a
relatively strong antagonist will be able to produce a measurable 1C50
whereas a relatively weak antagonist may fail to produce a detectable
result. 5 TABLE Example PRBag%M] PRBago Eff PRBant EC50
[M] PRBant Eff (%) 1 2E-10 49.2 46.4 2 3.4E-10 44.5 3.3E-09
47 312E 1041.56.28E-1059 4 11E-09 46.5 4.7E-10 43 54.9E-10

L. Q. FaYalll mll a W AN BT i a¥a Nl sy, B W a Y nll » Yo W a W, | oo B BB AN il o Wle W W, 1 il aVallalW, |

IU IO 30N =08 &
e R (e o TS D Gl B o
i 1.48E-ﬁ:" S J 5 s jﬁEE;@:ﬁ) 8E-10-35 ¥ gHETo 56~ 4.5E-0W5‘I3‘“‘““
zG-GE'IH%?-T@E TUOH4s 0 I33E-09. . 147
3 1.2E-10 41.5 6.28E-10 ' 59
4 1.1E-09 46.5 4.7E-10 43
5 49E-10 .55 . |B48E-09 .. . i50
6 1.3E-09 54 2.8E-08 34
7 B0 0 |50 CUUIBIAE-0Y T (24
8 13.6E-16 . .-1505 . 3.64E-09 .. .- . |37
9 1.13E-09 54 _ 1.3E-09 L
10 26E-09 4925 1.'"4'81«3:-08 ST 3y 8
1 - TR0 - o 86 e 8B e 0 {38
1z J4E-09 56 . _25E-09 L 265
13 l6.6E-16 T ld68  ledoE-10 |38
4 o STE@9 o 4995 L 2. 9F08. o i 2 |345 -

s 7.4E-10 1414 -{9.80E-10 44.5
e R R T e — g T
{17 \13E-09 . 42 o 1.8OE-09 ¢ oo L {817
118 8.2E-10 136 .. {151E-18 66
119 3. 1E-10 28.3 427E-10° 8T
200 . |49E<10 - - 3785 oo ARSI o o[58
21 PEe N8 . |14E-09 |58
22 6.4E-10 143 a7E-09 0 132
23 29E-10 {17 |3.25E-10 708
24 1.5E-10 20 S46E-10 . . |62
125 4.8E-10 17  |1.1E-09 66
26 8.09E-10 46 2.75E-09 17
27 254809 0 sz oo I328B09 0 0 o [>27
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14 5.7E 09 49.75 2.9E-08 34.5 15 7.4E-10 41.4 9.80E-10 44,5 16
2.3E-10 34 5.96E-10 53 17 1.3E-09 42 7.89E-09 51.7 18 8.2E-10 36
WO 200549291766 19 5.1E-10 28.3 4.27E-10 57 20 4.9E-10 37.5PCIEAWE@S1265
21 2E-09 18 1.4E-09 58 22 6.4E-10 43 1.47E-09 32 23 2.9E-10 17
3.25B40 70.8 24 1.5E-10 20 5.46E-10 62 25 4.8E-10 17 1.1E-09 66 26
8.09E-10 46 2.75E-09 17 27 2.54E-09 52 3.25E-09 > 27 WO
c 4502912 PCTIEP2005/051265 37 CLAIMS 1. A compound
according to Formula I, wherein Rt ~As Al~ai AIL\MIOR4R3 R2 /HH
X'V RS Fotmuttpdund according to Formula I, wherein

Formula [
X is O, NOH, NO(1-4C)alkyl, NO(1-4C)acyl, =~
AI-AS are C, substituted with R1,or N, provided that at Teast one and not
more than three of A1-AS5 are N; or -
one or two of Al, A2 and AS are N, and the others are C, substituted with
RI, and A3 and Ad together represent a fused benzo rmg or a fused five- or
' sm~membered nmogen—contammg aromatic nng, both optionally substituted
‘with one or more halogen and/or (1 4C)a]ky1
each R1 i is mdependently seiected i:'rom H halogen (1 -4C)a]kyi and
| (1»4C)alkoxy, K o
R2isH, (1 -4C)alky1, or (1 -6(3) alkenyl both optionally substituted thh an
(6-10C)ary! group, which i optxonaily substituted with one or more halogen
and/or (1-4C)alk.yl and
R3isHor (I#C)alkyl opt:onally substrtuted with one or more halogen; and
R4 is cyclopropyi or cyclopropenyl both optionally substxtuted with one or
more halogen and/or (1-4C)alkyl or
R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocyclic ring; and
R4 is cyclopropyl or cyclopropenyl both optionally substituted with one or
more halogen and/or (1-4C)alkyl); or
R2isHor (1-4Cakyl;and



5 Xis 0, NOR, NO(1-4C)alkyl, NO(1-4C)acyl; Al-A5 are C, substituted with
RI, or N, prgvided that at least one and not more than three of Al-A5 are

N; or one or two of Al, A2 and AS are N, and the others are C, substituted
with RI, and A3 and A4 together represent a fused benzo ring or a fused
five- or 10 Rix#membened mitrégen-canianigyaremiadied iagir-elhor unsaturated
optionally sgatl), H};U};‘ﬁg rx]/yjyt_h one or more halogen and/or (I-4C)alkyl; each

Rl is indepen enﬁy seletted from H, halogen, (1 4C)allryl and

" (I-4C)alkoxy:RetsoH 1 ¢4CA8Nslky !, or (1-6C) allcenyl, both optionally
substituted yyith, Biimbkee(BihAC)a¥b AU MRICH: s aRtiopally sukstituted

with one or more halogen and/or (1-4C)alkyl; and R3 is H or (1-4C)alkyl,
optionally substituted with one or more halogen; and R4 is cyclopropy! or
cycldpropehykbotivwoptienaliyisgbstititéd witkloreteriseione Halogensandfer C,
(1-4C)alkyl, orz0 BBORINGE W RIS A Rasfon2aff RTREMRREIChree of
carbocyclic ring; and R4 is cyclopropyl or cyclopropenyl both optionally
substituted%ft‘gécﬁ’i%%r more halogen and/or (1-4C)alkkyl); or R2 is H or
(1-4C)alkyl; and 38 R3 together with R4 forms a 5-, 6- or 7-membered
saturated oy unsaturated. carbocyeclic ring; RS is H or (1-4C)alkyl; or
pharr%aceuf{iggm? %%nge%%%%%néa% gﬁl ?%@%ﬁgégnfsg??rﬁnt eaFe%]E %WO o Al, A2
compound#€cHrditig 1o érdnhe efaracisriseauprifacdAas Ble @d A3 and A4
substitutediyuithdr | G dNerRravided thatat laastene andingtdnere hahembered
three of Al-A> are N. 3. A com ound,acc%rqing to clﬁim I charagterj edin
that one or tWoRat AT RS Eh & K& A R AR tHE BIRRR SRSESneifLfgdreen
with R1, andd8 GrélChdktbgether represent a fused benzo ring or a fused
five- or six-membered

4. A compound according to claim 1 characterised in that
R2 is H, (1-4C)alkyl or (1-6C)alkenyl, both optionally substituted with an
(6-10C)aryl group, which is optionally substituted with one or more halogen
and/or (1-4Calkyl; and
R3 is H or (1-4C)alkyl, optionally substituted with one or more halogen; and
R4 is cyclopropyl or cyclopropenyl, both optionally substituted with one or

more halogen and/or {1-4C)alkyi.

s. A compound according to claim 1, characterised in that
R2 together with R3 forms a 3-, 4-, 5~ or 6-membered carbocyclic ring; and
R4 15 cyclopropyl or cyciopropenyl, both optionally substituted with one or

more halogen and/or (1-4C)alkyl.

0. A compound according to claim 1, characterised in that

R2 is H or (1-4C)alkyl; and
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nitrogen-containing aromatic ring, both optionally substituted with halogen
and/or (1-4C)alkyl. 4. A compound according to claim | characterised in

WO IYR2%E H, (1-4C)alkyl or (1-6C)alkenyl, both optionally substRItB2POi$1263

an (6-10C)aryl group, which is optionally substituted with one or more
halogéh and/or (1-4C)alkyl; and R3 is H or (1-4C)alkyl, optionally

substituted with one or more halogen; and R4 is ¢yclopropy! or,
cycloprop&%FPS%‘H’F’o‘ﬁﬁBn%I@%&ﬁméd%ﬂ%ﬁ%@%ﬁ%ﬁsaﬁm{w
and/or (1-4cadlkyeli Mygompound according to claim 1, characterised in
that R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocyclic

ring; and R4 is cyclopropyl or cyclopropenyl, both optionally substituted

with gne o gsgoaiogesrang/ar dhit Palodridiiedmpband according to
claim 1, characterised jn that i r (1-4C)alkyl; and WO . .
2005/0929 %%@@é%é@%@?ﬁe@%%@gﬁﬁ%ﬁ%ﬁa?ﬁ%&%
or 7-memb@reokYatyrgieshowhichdtumatedalbashbaywlieirmith dndocamchiicken
according to claim 2, characterised in that 5 R2 is H, (1-4C)alkyl or
(|-6C)a|ken?f‘%%#&?%%‘é’aﬁya%‘ésbsntuted with an (6-10C)aryl group, which
is optional R bisiF tikd Wihdrpirnmily subvatvged vatidsoe (L-4Gxahajtizamcnd
R3is H or {1-4C)alkyl optionally; substitu [ ole gg!p :

1 }gﬁﬂl
and R4 is g'f/(lifo %%%Pé%tfc?/rcfgér%%ggﬁ%ot %ﬁ%‘ﬁ%f éﬁ%stltute Wltﬁme or
one or 10 mere Irddgge andria/ O-¢0aB)lkyl. 8. A compound according to

claim 2, characterised in that R2 together with R3 forms a 3-, 4-, 5- or
6-membered carbocyclic ring, and R4 is cyclopropyl or cyclopropenyl,

both 8ptionakyEpeEtaesarding Wrdagm 15 Regebahd/or
(1-4C)alkylgy together with R3 forms a 3-, 4~, 5- or 6-membered carbocyclic ring; and
R4 is cyclopropyl or cyclopropenyl, both optionally substituted with one or
more halogen and/or (1-4C)alkyl.

9. A compound according to claim 2, characterised in that
R2is H or (1-4C)alkyl; and - & :
R3 together with R4 forms a 5-, 6- or7-membered saturated or unsaturated
carbocyclic ring.

10. A compound according to claim 3, characterised in that
R2 is H, {1-4C)alkyl or (1-6C)alkenyl, both optionally substituted with an
.(6~10C)aryl group which is optionally substituted with one or more halogen
and/or (1-4C)alkyl; and T ,
R3 is H or (1-4C)alkyl optionally substituted with one or more halogen; and
R4 is cyclopropy! or cyclopropenyl both optionally substituted with one or
more halogen and/or (1-4C)alkyl.

11. A compound according to claim 3, characterised m that
R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocychic ring; and



9. A compound according to claim 2, characterised in that R2 is H or
(1—4C)a|ky|;;51nd R3 together with R4 forms a 5-, 6- orc7-membered
saturated or unsaturated 20 carbocyclic ring. 10. A compound according
to claim 3, characterised in that R2 is H, (1-4C)alkyl or (1-6C)alkenyl, both

optionally subsditytaswithian (RibR6aml MHR)E‘{VM@JMSSQQRR{D@HVWM one or
substituted with one or mare hal%%en 25 and/or (1-4C)alkyl; and R3is H
or (1-4C)alkyT S8 AR BibLitlite Wi one or more halogen; and R4 is

cyclopropyl or cyclopropenyl both optionally substituted with one or more

halogen andigl{hstitalivtail hlArsompaund.agsarding to claim 3

characterisegl in that R2 toa{)r er with R3 forms a 3-, 4-, 5- or 6-membered
carbocyclicing Paitid 46- REYS &lopropy! or cyclopropenyl, both

optionally seibstitetied with RngemM0se Balagemandéerd kAl 18s:hrated
compound aC%cDordiQng claim 3, characterised in that R2 is H or

(2-4C)alkyl; and R3 todlé%her with R4 forms a 5-, 6- or 7-membered
saturated or unsaturated carbocyclic ring. 13. A compound according to

claim i, charasigyisad 0.taah Xiishidd, AnSRMPRUGAREOL0ING to claim 4,
characterised in that R4 is cyclopropyl. 15. A compound according to

claim 5, characterised in that R4 is cyclopropyl. 16. A compound
according to ctaipr@idcivaratiterisedhimthahihABisAliand: RS iarecBpropy!.
substituted with RI, and A2 is N. 17. A compound according to claim 4,
characterised in that R2 is H, (1-4C)alkyl or (1-4C)alkenyl. 18. A
compound A¢EETRANG tBPERATAS, HBT Acthreeirincthihal RA3s awlapramb
are C, substituted with RI, and A2 is N; R2 is H, (1-4C)alkyl or
(I-4C)g!kenxl;cg¢]nd

npound according to claim 2, characterised in that Al, A3, A4 and AS

are C, substituted with R1, and A2 is N.

17. A compound according to claim 4, characterised in that R2 is H, (1-4C)alkyl
or (1-4C)alkenyi.

i8. A compound according to claim 13, characterised in that
Al, A3, A4 and A5 are C, substituted with R1, and A2 isN;
R2 is H, (1-4C)alkyl or (1-4C)alkenyl; and
R3 is H or (1-4C)alkyl, optionally substituted with one or more halogen; and
R4 15 cyclopropyl; or
R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocyclic ring; and

R4 is cyclopropyl.

19. A compound according to claim 13, characterised in that

Al, A3, A4 and AS are C;
A2 is N:
R1isH
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R3is H or (1-4C)alkyl, optionally substituted with one or more halogen,;
and R4 is cyclopropyl; or R2 together with R3 forms a 3-, 4-, 5- or

- wo SHamieyndaared carbocyclic ring; and R4 is cyclopropyl. 19. A sompptuediosizes
according to claim 13, characterised in that Al, A3, A4 and AS are C; A2
is N;aRl is H WO 2005/092912 PCT/EP2005/051265 41 R2 is methyl;
R3is H; R4 is cyclopropyl; R5 s if 520. A compound according to claim
13, charadt@riseetfiythat Al, A3, A4 and A5 are C; A2 is N; Rlis H 10 R2
is ethenyl;pR ﬁ-H; R4 is cyclopropyl; R5is H. 15 21. The compound of
any one of claim$ 1-20 for use in therapy. 22. A pharmaceutical
compositidttdeaypldsimgys compound according to any one of claims 1-20
and a phaggacgutically acceptable carrier. 20 23. A pharmaceutical
composition according to claim 22 for contraception. 24. A pharmaceutical
composition according to claim 22 for hormone replacement therapy. 25

21?- Aphariageplice] SQRRRIIYIAEEQ"IBgk IR AlAlXN 22 daf the treatment
ora

21

22,

23,

24.

25.

26.

27.

Al A3, Adand AS are C;
A2 isN;

RiisH

R2 is ethenyl;
R3isH;

R4 is cyclopropyl;
R5isH.

The compound of any one of claims 1-20 for use in therapy.

A pharmaceutical compaosition comprising a compound according to any one
of claims 1-20 and a pharmaceutically acceptable carrier.

A pharmaceutical composition according to claim 22 for contraception.

A pharmaceutical composition according to claim 22 for hormone replacement

therapy.

A pharmaceutical composition according to claim 22 for the treatment of a
gynaecological disorder.

A use of a compound according to any one of claims 1-20 for the manufactore

of a medicament.

A use of a compound according to any one of claims 1-20 for the manufacture

of a contraceptive.



gynaecological disorder. 26. A use of a compound according to any one of
claims 1-20 for the manufacture of a medicament. 30 27. A use of a
compound according to any one of claims 1-20 for the manufacture of a
contraceptive. 42 28. A use according to claim 26 wherein the
mediégment is for hormone replacement therapy or for the treatment of a
gynaecological disorder. 5

28. A use according to claim 26 wherein the medicament is for hormone

replacement therapy or for the freatment of a gynaecaological disorder.



