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PROGESTERONE RECEPTOR MODULATORS FI ELD OF THE
| NVENTI ON The present invention relates to the field

woabosmergiz acept i on, hornone repl acenent t her appC{HERIN05/051265

and therapy of gynaecol ogi tal disorders, as well as
adj uvant therapy in cancer and other di seases. The
subj ect invention provides | progest ne receptor
nmodul ati ng HN STERONK P TORMOBONA A
ant agoni stic nodul ating activities towards the
progest erone receptor, processes for their
OFTHP MNVENGIORei r use in therapy. BACKGROUND OF
THE | NVENTI ON I ntracel lular receptors are a cl ass of
structurally related proteins involved in the

ThE gfékaﬁ irRBntRin reRE 1o theSa bf Binkakptist, AbRhdhe rEflRBHBA1 Sherapy

are a subset of these receptors, including the

(BR&Ywst therapyeofigyoancologicy] MiRprdersnasrwrllas adinyans therapy ARyancer and

gﬁ%ro en receptor (ER), glucocorticoid receptor (GR)

° & al ocorti coid receptor (MR). Regul ation of a

gene requires the intracellular receptor and a
corresponding |igand which has the ability to . .

T Fijoct YRPRFLCHPHRIGES TP YR DIOBESIPRS Tor<RIon madyiatigteraicp hich have
ﬁﬁ%oﬁiﬁt?&ﬁﬁrahﬁkbtﬁ&c S RMERE SRR IRFRRIRE pldP&itréleqEsptor,
progest agens and anti progestagens) are known to play

peoeessppior theiviprepatation, and their Meiinttherarly. wonen. The nat ur al

ligand for PRis the steroid hornone progesterone, but
synt heti c conpounds have been made which may al so

BYSCKEROFIND ORIMHE INVENEIGN Jones et al U S. Patent No.

5,688,810). Progestagens are currently w dely used for
hor monal contraception and in HRT. O her inportant

IhtrdcBiia re@piotd £éth RGO SfuddirfIBOSlatdPRSicins Rvbvedin Ry egdition of

gynaecol ogi cal disorders (e.g. endonetri osis,

gdysmanserintionStergigaeeantors asp asubsetafithese recenters.ipcludipg g e

RORHELRE Ko RS, Bk RS (AR WafibeeniBloploir (ERES aN€

ghr;d:dbdrﬁcm'd recéymor (@R? aapm{inmfuggd{rbt?ﬁx FMR)-\MVagmﬁ@Qm@ra gene
or nope an I er . .

PRI B PO s P EHISh s e iepan o on o b Bt o

selestivelyibasd @ithereceptor in a way that affects gene transcription.

Progesterone receptor modulators (progestagens and antiprogestagens) are known to play an
important role in the health of women. The natural ligand for PR is the steroid hormone
progesterone, but synthetic compounds have been made which may also serve as ligands (see
e.g. Jones et al U.S. Patent No. 5,688,810).

Progestagens are currently widely used for hormonal contraception and in HRT. Other
important clinical applications of progestagens are treatment of gynaecological disorders
(e.g. endometriosis, dysmenorrhea, dysfunctional uterine bleeding, severe premenstrual
syndrome), breast cancer, hot flushes and mood disorders, and luteal support during IVF. In
addition, they are applied in combination with other hormones and/or other therapies
including, without limitation, chemotherapeutic agents such as cytotoxic and cytostatic
agents, immunological modifiers such as interferons and interleukins, growth hormones or

other cytokines, hormone therapies, surgery and radiation therapy.



10

15

20

25

30

agents, immunol ogical nodifiers such as interferons
and interl eukins, growh hornones or other cytokines,

whoeoosoee11 her api es, surgery and radi ati on t hereQyERv85/051265

current steroidal progestagens have been proven to be
quitegsafe and are well tolerated. Sonetines, however,
side effects (e.g. breast tenderness, headaches,

HRB CRI & SBroidANSrop&itagBits HAd¢ Bdenproten RERI uite BaTE hidlark K1 tolerated.

are attributed to these steroidal progestagens, either
Soowtimes; howievien sidk afedtnie.snbrepst enderaesshicadachespdamression,jand weight

additi ' i . .
S B beetloB a1 b BB e At B Rl Bl Bl alone or in
embingtiongdti aagegenicadompotnds dneaddjtion, Gtetdidal dipatrds fi@rrone receptor often
receptor, wherea ny ant | progestagens have affinjty

o Pivg-lsn 0 S BT R fregtors ATED ot Sbecas ahe Din .. to the
GRABEGAELPIb Witleheal FRAAP SitPHRESagth Shavk §finkt§ €rithe plicocorticoid
contraceptive and hornoné replacenent regi nens as

dewpiorbed e.g. in W 99/25360 and WD 97/ 49407. |t

woul d therefore be useful to find conpounds whi ch have

bot h progestageni c and anti progestageni c properties
\ritiptogestapendinlcombinationADUDRb ddstigéhs deesalso Usefal D(bokiedcoptiveland

-aryl steroi ds whi ch have eif her, j St
glg vgf?piacmwwe?wfimgg%%%w g&?%ﬂ&ﬁéﬂ? W2 §7/49407. 1t
Gould BertRRYbeARERPITHY cdinpShrds Qllich MaWdBoPprésitagenit B e
or four conpounds have both progesterone antagoni st
antpragpstapenic prepertjestwithilnereanelecWlaese conmpounds has a
substituent in position 16; in position 17a, they have
an acetyl oxy, acetyl oxynethyl or mnethoxynethyl
SHOD914502descrities 20-&etp U fasylsierois whiel bave difRer3h@agBiistic or agonistic

at.al 4-1(3- i dyl)ph ' i, .
YDt o rteR R e BRE L e PR o5t poWO
9O3024, tHrBesEfoGOibRPINE hpasSutls frogesterone antagonist and agonist activity.

C clopropylcarbon¥l or cycl opropenyl car bonyl
thege-romprungs Sias 3 Sistitgent pjposision h6;1p pOTaRg) 7ea sy Bave an

of
e e S A L e
properties only. The subject invention now
p R P e
?g&itibﬁlﬁt 8 hwid b sabitdeninyposition! b6 tnbheIeMthése comPamUS paBisses a

and 17 show a m xed profile of PR agoni st and PR
gmla@gpylgagb%}( qr\py@?propenylcarbonyl substituent m position 17, nor a

spirocycloalkanone or spirocycloalkenone substituent in position 17. The compounds of EP

349481 have antiprogestagenic properties only.

The subject invention now surprisingly discloses that novel steroid compounds with an
(11PB)-[4-(aza-aryl)phenyl] substituent in combination with a variety of substituents in
positions 16 and 17 show a mixed profile of PR agonist and PR antagonist activity
(hereinafter referred to as mixed P/AP profile) within one compound. These compounds are
particularly useful for contraception, HRT and the treatment of gynaecological disorders.
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(hereinafter referred to as mxed P/AP profile) within
one conpound These conpounds are particularly useful

wo 00502912 acepti on, HRT and the treatment of PCT/EP2005/051265
gynaecol ogi cal disorders. Cook et al. (Life Sciences 52
(1993, 155-162) describes the possibility that a
steroid which has an antiprogestagenic profile with an
Gédkler hD QifeReisibdst 92619933t1 55 162)ldeagves the Possibility Bfat 4 stérdRIdwhich
into a conmpound with a m xed profile by deleting this
has e entipregestagenisi prefile with el aestylowy sybstifuentaidha 1 7genpsition can be
the. l6apQsition turn j . ' .
A PEF BahbeRE it oo R ED St s Syibhi, wRPrSducrion
STRIEABNRRGt 1itlC] Gossuition tirfkehé edmptind infy £ Ailll agBnistvBurprisingly, this
uni formy have m xed profiles w.th various

is Betsheiease By shenovel| camperndp gisrletsd in the subjes inventign.vyhich uniformly

SIS BETPAARBES. (L, B ML

substingdntst al Fornmula | R2 Fornula | wherein X is O NOH,
NO(Il -4C) al kyl, NOQ(I-4C)acyl; Al-A5 are C, substituted
with R 3 or N, provided that at |east one and not
PETAMEIR DESCRECTION OF AEINVYENTIONNE or two of Al, A2
an are N, and the others are C, substituted with
R, and A3 and A4 together represent a fused benzo
f‘ﬁe%l&,%&t n?vetu#&? o&hyseiwﬁ{goﬁﬁd(é. rmula I.
nitrogencontalining aromatic ring, both optionally
substitutedywith one or nore hal ogen and/ or

(1-4C) al kyl ; h R is independently selected fromH,
hal ogen, (I%2C)afskyl and (I-4C)al koxy; R2 is H (1-40
al kyl or ( d 3 |, both optionally substituted
with an (6-10@Q rRoptional |y
substituted with o | o§eqs and/ or

(1-40 al kyl ; andR3 ™M 4O-4]l kyl, optionally
substituted with one or n-&ons; and R4 is
cycl opropyl or cycl
substituted with o
and/ or (I -4C) al kyl ;

R5
Formula I

wherein

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

A1-AS are C, substituted with R1, or N, provided that at least one and not more than three
of Al-AS5 are N; or

one or two of A1, A2 and AS are N, and the others are C, substituted with R1, and A3 and
Ad 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
(1-4C)alkyl;

each 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
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R2 together with R3 forns a 3-, 4-, 5- or 6-nenbered
carbocyclic ring; and R4 is cycl opropyl or

waeywsomoopenyl , both optionally substituted w PCT/BPBOS051265

nore hal ogen and/or (lI-4Calkyl; or R2 is H or
(1-4Qal kyl; and R3 together with R4 forns a 5-, 6- or
7- menbered saturated or unsaturated carbocyclic ring

RS it H orl(104C)alkyl Gpadoadly subeituted Rit8 of @ 6EMblehalokyn atoms; and
acceptabl e salt and/or_ hydrate form and/or._prodrug

Bﬂes @@%opropvlrpr&bf@onrﬁfml heﬁhppumllxsubawteew@mg ©f tnafeé’alogen
Wh zﬁi&le)r provided mat at | east one and not nore

e of Al-A5 are N. |In another enbodi nent, one
Rﬂtbgﬂﬂleoﬁvlth\m fotnsaaid, 4\55-a0r66 membered ¢aiweydliceng; zalde Cc5

R elpvisBiL s chrioeorsmy BB oRcHRfly Mg B g Op o Togen
ahdI6 1bw1)zhk}qmri onal l'y subst ituted with hal ogen and/or
iﬁz 4C§al %@ In one enmbodiment, R2 is H (I-4C)alkyl

ig Hos (3-4¢)elaryend bot h optional |y substituted with an
RS HRELEth R M B PP Sl Sy ring
R§1¢-H@r(l(-4C)¢IK)'hI kyl, optionall y substi t ut ed wi t h one

302 PR TG ya%cs?*ﬁﬁssaﬁ doef W@ R angfRk progrye therea -,

nor e hal ogen and/ or -4Q) al kyI I n anot her
enbodi nent et her wi.th

B P ARPReEh A BF S‘n“?s%‘teda‘(ﬂ&‘ By or . ewdsﬁ F*ab%ﬂleaafrone and

G¥ChOR HARGIEE of R sapkii onal |y substituted with one or
nore hal ogen and/or (I - 4C) al kyl. In yet another

enbodi nent, R2 is H or -4C) al kyl ; and R3 toget her
\fﬁgnr})tlﬁef' gr%%ﬁe&b(?ne or ?wo 8f AF 1{53 e[{se E#Hﬁg %ﬂleg

ansat ur ocycl n'a speé
subisdaitadavith, R ahd A@ahdhAAnogeI:her represerit hlfuseé bbodirinp ot 2 fédéd

is cyclopr.a n_yet. anot her. s eclf enbo
L RN R e e B S )
i SN.

In one embodiment, R2is 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 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)alkyl.

In another embodiment, R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocyclic
ring; and R4 is cyclopropy! 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 O.
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In one enmbodinment R2 is H, (I-4C)al kyl or
(I-4Calkenyl. In a specific enbodinent, Xis O A,

w3 050gand A5 are C, substituted with R, andP@2EP®oMN51265

R2 is H (I-4Calkyl or (l1-4Calkenyl; and R3 is H or
(I-4Gal kyl, optionally substituted wwth one or nore
hal ogen; and R4 is cyclopropyl; or R2 together with R3

fr0inBherspdcific dmbodimer@ R4is BRIBoBA car bocyclic ring; and
R4 is cyclopropyl. In a particular enbodinment, Xis O
Al, A3, AA and A5 are CA2 is NN R is H R2is

(ol el She g bbb, Y ALPORYAS FO, et el B R 1, and A2
BKN.are C A2 is N R is H R2is ethenyl; R3is H R4

is cyclopropyl; and R5 is H. The conmpounds of the
subj ect invention are envisaged for use in therapy.

T éhe SHBb@RTent KVE M, { RACRISY 6@ IalRbgL. Maceut i cal
conmposition conprising a conpound of the subject
i nvention and a pharnmaceutically acceptable carrier.

M‘aéﬁ%ﬁ@%’ﬂ &R if0 PARY, ,ﬁﬁ%&&@'aré?@, iinftdORit R1, and A2 is

envisaged for contraceptio’ln another 'embodi ment, a

NhR2 il gl +4iDalkyl oo (ipéQ)akkemyl; and R8riy Ham §e-dClatkyl, loptiomale substituted

repl acenent . t her apy.. 4n gt ang;her enbodi nent, a
Pﬁea%réﬁ‘?rf’wf’ge@o%& FCoHOR P saged for the

RD espleRwith R 3 Forthé A3e ] D.GirGaherfibedéd cAfjocycTib eing;liai ect

inventjon further involves a use of a conpound of the
Bdi§ @elopiopVlent i on for the manufacture of a nedi canent
I n one enbodi nent, a use of a conpound of the subject

invention is for the manufacture of a contraceptive.
Tma panticutee embodimenitnX i Q, Al, sk Adfand AdrapoUnA2 i5fN;Rieds H; R2 is

subj ect .ipvention i s for e nuf acture of a

%@gghésr#’]%fscﬁ‘g?w&’apgp é%g‘arrent therapy or for the

treatment of a gynaecol ogi cal disorder. The subject

i nvention further provjides a ngthod of confraception. . _ .

IRARGRFSRREP R T RPUBER K& G Ahd ImAGeat ASER Gt A (L8t Ry F R is
1R3GE HARS R eAEpAS add1S HR) ect invention to a

subj’éct in need thereof. The subject invention further
provi des a nethod of treating a gynaecol ogi cal

Lﬂléc’ c%r%ﬁnds of the subject invention are envisaged for use in therapy.

The subject invention provides a pharmaceutical composition comprising a compound of the
subject invention and a pharmaceutically acceptable carrier. In one embodiment, a
pharmaceutical composition is envisaged for contraception. In another embodiment, a
pharmaceutical composition is envisaged for hormone replacement therapy. In yet another
embodiment, a pharmaceutical composition is envisaged for the treatment of a

gynaecological disorder.

The subject invention further involves a use of a compound of the subject invention for the
manufacture of a medicament. In one embodiment, a use of a compound of the subject

invention is for the manufacture of a contraceptive. In another embodiment, a use of a
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conprising adm nistering a pharmaceutically effective
anount of a conpound of the subject invention to a

waeapee1i n need thereof. Conmpounds of For nul aPdT/EP2005/051265

wherein X is NOH, NOQ(al kyl) or NO(acyl) were prepared
from gonpounds of Forrmula | wherein X is O by
treatnment with H2ZNOH, H2NQ(al kyl) or H2NOQ(acyl) or

Eéthpcun@ bf the §Stecd Hivekifon id'¥er the Phadlifactutebf @@ie@iBament for hormone
conmpounds of Fornula | wherein Xis O(Fornula | in

swiaserent theggny or fordhefreatnent ofa Bpasrolnsirel dsordes, i a 11,

In this schene Pg was a suitable protecting group of
the carbonyl function at position 3 of the steroids.
Fbe subjdct inverttioo firthgr providgssa tketbovhofi aantrieeptiontcompesing administering a

described.in_. ' Protective Goups.ln Organic Synthesis: .
BparPRsaieely SfcnyR amyn: OF woamobing gt 4Rtk vatidh 108 sibisgp n
Yesddherestui t abl e types of protective groups are ketals;

in particular, cyclic ketals such as 1, 3-di oxol anes
are suited. The carbonyl group at position 17 of the

AR SRS RS0 SR
asmpuisitgyadmanisteritglafhagmagensicgliyhiffehtiwetanzouhtaf@rcompowndtofithe subject

t he synthesi.s was I di zed back to a carbonyl).
lﬂYS?tWéBOSﬁP e 1 e %Fggti on of the carbonyl by a
protecting group such as ketal. Conpounds of Fornula p

were oxjidized to an epoxide of Formula Il using
-erpaRnd af Fergmla Kirein s NS NQGlk) A NO(aeyl 3fermepared from

%&%ﬁwmﬁfﬂuﬁq WhEheHEX id0 b SeR@XSRALHNOH, H,NO(alkyl) or
tritluoroacet ophenone. Treatnent of such an epoxi de

WLNR(gcal) lor saits pfitseselamisegnesi um broni de in the presence

of a suitable Cu(l) salt such as copper(l) chloride

yi el ded conmpounds of Fornula IV. Conpounds of Formula

|A¥ depicted i Suhsine Nl cotipountinofFumnoki i ddherein X dy OF@m\laddn Bcheme 1)

pal | adi u di ated ¢ross-caoupl | ng. reactions such .as .
Do AR Boraommpaingh QIprEnh I LBisisariete MRS ARITEe pryiscting
%{'&E%ﬂﬂe' !ﬁrb@ﬁﬂlfﬁnc%tm NG dof e sfé_ﬂﬁdﬂ.«' BéveMal kiﬁd'tél:ﬁng groups known
met hods known in the art such as, in the case of

jretha s arecdpsestbad inePrefective Granpd IoGresoia Sumthess” by Gragng T-W. and
B RYE O BB Sth Nt o i SRt S i v =
¥etals;lingattietitee cyddio kptals imakh as 453 -diexdlananart suiteddThatacbonyl group at
%8%@&" Q?S(?fﬁﬁ; ﬁg'g{dgauggéﬁlﬁ%r% Sélllcqlqn Qhalé ll'egc iolﬂ Teqqxeegée?grewd/as masked in the
form of a synthetic equivalent such as an hydroxymethyl 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 IT were oxidized to an epoxide of Formula III 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-bromophenyl)magnesium
bromide in the presence of a suitable Cu(l) salt such as copper(I) chloride yielded
compounds of Formula I'V. 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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Conpounds of Formula p in which R4 is cycl opropyl or
cycl opropenyl were prepared from conpounds of Fornula

w/kdosagodepi cted i n Schenme 2. Conpounds of Forpail/aPMD3/051265

are described in the literature (e.g. van den Heuvel,
M. apd G oen, MB. Rec. Trav. Chim Pays-Bas, 112,
107 (1993), EP289073, EP277676, DE3617883, EP549041,

KRoRfi 2 Bdns. RN BFiSe Plotdcigrodp Mt dompBiils bf Rotiuld Viasing
n

into enol triflates usi a base and triflatin

metheds knowayin dhearisueh e indhe case abkasaly aﬂ!ﬂOH%@qi%#ngsded compounds of

FAPRITL oL B A S Ao TRt

fglve @bmpRindaofBorniilarvVii Thelajterasmpounids edn tegransfenéd ifitvecompounds of
resulting engl .trifl.ates were transferred into
Egrptd 'ﬂ?g“gdﬂaﬂ‘l‘gé rifediatpd crosgrcoypling "3 i um nredi at ed

carbonyl ation in the presence of
N, O di mswl hydr oxyl am ne. Treatnment of conpounds of
Componnss viFormiut inehielhRé fyayclopiogylor gyclopropenyl were prepared from

%Xr& &R)dé)%ol . Elg'\fﬁ %deﬁ%&h%gm&[ C%@&%@E Efo I;‘ o aa \g&are

I
cyc?opropeny I'thrate“yrelds compou
Tesedibetein thediterhfoe: (et varden dlepealyMd. audtGroem M=B- Reéd. Araxt €him.

S04 o BRRAD L Bl GRSA Gab Byt LGP oo,

CRIPBHIE Bf Pérnfu® VIl hv@rd than¥fofhé&i ifitoRRol thifliles using a base and triflating
alternatively, quenching with an al kyl ating_reagent_ .
STEPNtaAn w@mfﬁ ofja suitagle combimgtion ¢fiteagpnts jsdihivd hswmmety diilazane as

k5 e%ﬁc&fﬁtbgggéiﬁiﬁ]oﬁ?h&ﬁi iﬁﬂ*g@% orﬂfn&ﬁ?%h?ﬁﬂglagent

ere er w ere
dhe basulyiog el triflates oare trmsferred itcecompoindy of Fernmia MBHusing a

d i bed..i us P . . 5,084 el . .

PaT bR REinPd Eabariagon i1 GpRietinot N Osiita AP ER Bmine. Treatment
fo@béfﬁp(ﬁg&];ofliﬁn@lﬂa mmd %p%dd%rﬁw’l@@il ﬁ‘aldVI ;‘I @crobfh@yﬂ:iﬁﬁat@e

repare fomco ounadas o or nul. a usi n e
T PaB T §I9EH ObsyelRERen It AEegrelds compaondS SEFemula

7% uﬁ&g of thd B contgouhdd WitPHR)-fklakO8t KNG iRk d&inpiRiAd in the

appal led to transforma ketone into a 6-nenbered spiro
pospoania suftabls Cufl) sadtdollewedthy quenchingevdth watg-yields compounds of

SRRk S ABMER, ReshPt) BUBMMgen svch
tnetiybiokide di tie liky Yislds yémsiuhdy ofiFoatdall vwHerdihR3 H-alkyl.

i odopentyl terf-butyldinethylsiryl ether applied in
the publication to prepare a 6-nenbered spiro

¢Rp8tRe oRBormula IT where R3 together with R4 forms a S-membered carbocyclic ring
can be prepared using the method described in US Patent No. 5,084,450. In general,
compounds of Formula IT where R3 together with R4 forms a 5-, 6-or 7-membered

carbocyclic ring can be prepared from compounds of Formula VII using the method
described by Mash, E.A. et al. in J. Org. 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 spiro compounds by using 4-iodobutyl terz-
butyldimethylsilyl ether or 6-iodohexyl fert-butyldimethylsilyl ether instead of the 5-
iodopentyl tert-butyldimethylsilyl ether applied in the publication to prepare a 6-membered

spiro compound.



R2 Schene 1Formula VII Fornmula VIII R2 Formul a Fornul a
| X Scheme 2 A conpound according to the invention is a
wa@eovpoed2 as defi ned above in Formula I, a sal PCT/EP2005/051265
thereof, a hydrate thereof and/or a prodrug thereof.
In thgse cases that a conpound of the invention
contains a nitrogen atom of suitable basicity, the
conpound nay ©g ured as a free base or as a
phar maceut i cal Rsceptable salt. The term - o
AT ‘acceptabl e salt represents thosk
3 wi BRi n the scope of medica
abl e for in contact with
Hnans and/ or %nlnals Wi t hot
irritation, allergic respg
» nmrensurate with a reasona
Phar maceuti cal |y accept abp 2y 4
known i RSt he art They may be obt ai ned durlng the fina
Feah@aillon and purification of the conpoundé“of t he

i nvention, or separat (i*g/bfy reacti ngFQrﬁ'é‘qqee base
I

Pg

function vvi th a suitab m neral acid such as

hydrochl oric acid, phg&phoric rRicid, or sulfuric acid,
or wth an organic acid such a xanpl e ascorbic

acid, citric acid, tartaric aci %ic acid, maleic
' rral onlc aC|d fumari c aci '
- QI w oni ¢ aci d,

~
A

Br

nche liver or other proces
ed in the art. For instance
: w || recognize that conpey =
vvhere@(l s H2 can be expected to be net abol |02*e to the
anal ogouB5 conpounds where X is O which show a&ivity
i "Fofmulzpiveven i f the prodrug where X isFeindeds not.
The terns used in the definition of the conmpounds of

t he i nvent]i on according to formula I

Pg

Formula VI ' Formula |

Scheme 1



have the followi ng nmeaning: - (l-4Calkyl is a
branched or unbranched al kyl group having 1-4 carbon

wat@s®929inr exanpl e nethyl, ethyl, propyl, i sopeDpRi0p5/051265
butyl, sec-butyl or tert-butyl; - (I-4Qal koxy neans
(1-4@ al kyl oxy, wherein (l-4C)al kyl has the neaning as
defi ned above; - (1-6C)al kenyl is a branched or

unbranched al kenyl group having 1-6 carbon atons, such
as ethenyl, 1-methyl-ethenyl, 2-propenyl, 2-butenyl |
andthe like; - (6-1@aryl is a carbocyclic aromati & N
group having 6-1p cgrbon atons, such as phenyl, 1-
napht hyl or 8 yl; - (1-4Qacyl is an
al kyl car bonj aving_1-4_carbon at ons,

P?nited 0, gyridyl, pyri m dinyl, quinolinyl,
napht hyri dy®® and the |ike; - carbocyclic, whéRr

' gl in the context of a ringrommaawiit hat all the
atons constituting the ring are carbon atons; -
spirocycl oal kane is a substituent consisting df an
al kanedi yl group of which the two term nal atqgns are
attached to the sane (carbon) atom thus fornmng a
spiro ring system - spirocycloal kene is a sulJstituent
consi sting of anog| kBhedi yl group of which the tw®
termnal atons grelakiached to the same (carbon) §

t hus form ng 4p+R0 ring system - the prefi
(1-40, (2-pQ ha% the usual neaning to
ani ne e /4 ndi cated group to QS
w hrough 4 e®™&—Tar bon at
) pri ne, chlorine, brom ng_and
ogt’kanone is a spirocycl og

S ”a T i

one of thelcarbon atons is form ng a carbonyl group; -
spi rocycl o&kenone i s a spirocycl oal kene rin55mhere
ofrmoda t he carbon atons is forming BormulaIX

Scheme 2

A compound according to the invention is a compound as defined above in Formula I, a salt
thereof, a hydrate thereof and/or a prodrug thereof.

In those cases that a 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 salt represents those salts which are, within the scope
of medical judgement, suitable for use in contact with the tissues of humans and/or animals
without undue toxicity, irritation, allergic response 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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carbonyl group. The progestagen receptor affinity and
efficacy of the conpounds according to the invention

worados/ovdeem sui t abl e for use in control of fertPdT/ER2085:051265

reproduction, e.g. in female contraception, and
furthgr for female HRT, the treatnent of
gynaecol ogi cal disorders, as conponents of nale

THR a9 &8 BbiafHed aiéhgl the HhaA BHORGbA Snd PrkifieA®n bPGE 36:8F0OURES of the
t he amount and/or 1ocation of pro esterone recepto S

ipyentiem, .oee@atatebsbneeactmsrthqfw@b@%ﬂ iop Hiith g suitable piggralgeid such as
%l?gcﬁfoﬁg gm{l‘rg)h@fxgné ?f%ﬁ %P CXCIH,QQ%{IL% oY c%fdssuaf as for

e CO S ccordi ng 0 the 1’nventi on. e
exaitiple msrd)sbxo ficid, leéiric anid ndrtasio acidyladtio acidomalkie acid,ehalbnié acid, fumaric

at nent of . endonet ri.osi nmeno o
31 BTG 3ic HHBRHE RIS AR, MBSy faic aid, and the
a&t eoporosis as well as other bone disorders, bone
fraction repair, sarcopenia, frailty, skin ageing,
femal e sexual dysfunction, postnenopausal synpt ons,

de

BpSETEhiFLS Rt B, LA G AR ks A R paris
damepastd ofaheaabpve)formuh,r foséxampﬁe iyt Hydrodysis T the somachy amﬂséoraﬁ the
t.he inv I on nm ni ster on ti.on Wt
G gutRBtaR b o S st Birar o fopt S el Por
Aftahce] ek skilbd lth@art ITPREGHSze $hit Bordouhdd dfFonfild I where X is H,
vitamns, mnerals etc. Methods to deternine receptor

anibaienpetzd tolay metakolized to the analoggus spmpoyess ehem X is @, which show
B VR Qlof 1 @@hm?%wg ¥ 18/ agkDfcompounds are
era

nown. In ge expressed receptor (or
ajunctlonal part thereof) is treated with a conmpound

Fhe Bl Rape St o &b Pl by BhioR doPiins tp formula

hava Siérfellcwihgtmedningn al response |solated DNA encodi ng
the rogest erone receptor feraply

he hu
plkyl 1s 2 brapched exunbeanc ol Bt 14 é?rﬁ’gne atqgpgorexample
%@Jm mlﬁhﬁmﬁﬁ Ryl iblEE Sed BiilR terf@yly (CHO cel |,

ut” ot her s aré al so suitable. Pre erably the
c@HQalkexy o¢ansflrdElalkateoxnrwhgrein (IMKT)alkyldas the epring acdefined
1)econblnant progesterone receptor-expressing cel

OW&s are well known in the art (Sanbrook et al.
-I\((]Lm)bllkafyl @mambed(&uhbtbm‘lﬂd alkgnyl/proup havirgol - dcﬁbmi atgms, such as
%%% r tory Press | d Eln Har bor, | atest

sﬁemmﬁvlﬁ Re1keEL 2 ned by

-e()Spf(ﬁz%ﬁ' 98 cdtbodyBIR dbMatREOH Halink (661 0Ck@Roh QEbmiA] QicR bdlphenyl, 1-

naphthyl or 2-naphthyl;

- (1-4C)acyl is an alkylcarbonyl group having 1-4 carbon atoms, such as formyl, acetyl or
propionyl;

- aza-aryl means a monocyclic or bicyclic aromatic ring system, in which at least one of the
rings contains at least one nitrogen ring atom. Examples include, but are not limited to,
pyridyl, pyrimidinyl, quinolinyl, naphthyridyl and the like;

- carbocyclic, when mentioned in the context of a ring, means that all the atoms constituting

the ring are carbon atoms;
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Techni ques for site-directed nutagenesis, ligation of
addi tional sequences, PCR, and construction of

WG osaioe2 expr essi on systens are all, by now, »el/EP2005/051265

known in the art Portions or all of the DNA encoding
the desired protein can be constructed synthetically
usi ng standard solid phase techniques, preferably to
-ispEécyEiBalkaRtis & SlbkMifler coBBLADSF MaBnadiyllgraiplof ¥hich the two
Suitabl e control elenents for transcription and

terried ptars e aitpched do the sampRicarbeR)AteTs, thusdoraming 2 sire g system;

-%hi?%glgﬁkérﬁri?é'msﬁtn&t P&h%ise&gém AEHUEN d?‘\?\vﬁjcﬁ o
khown, expression systenms are now aval lable Ich are
termingd ttiohrk erevatthdhed tanihel samea(carbby) avdm,Hingst forming) g spich ning system,;

okag yot j ts,sugh as bacteria and ti
RORER Sk a5 e B P8 B o
iNdeaIE drodp ©ahdse withVil Bibugel) Sthadugh Uleg:. barkén atbmk;| S
expressing the receptor_ are then contacted with a
-é@fvgm&rﬂpﬂunenq,ﬁmmepbrﬁwaéé% bi ndi ng, or

. : Rl bid i i I _ -
RSBl ingls o B FholRibeog el Vil ol I calbfip BORS & forming o
carbongeseg; r ecept or may be used to nmeasure binding of a
compound. of the invention. For .measur nt . of Dbi ndi .
PRI Giont A PHA ElorBe YT B8 oL D B Eomay fBeting o
ddfRflyl ghsup! ef er ence conpound, the native hornone, or

ot her conpounds binding to the receptor, can be used.

As an alternative, conpetition binding assays can be

@g@@%e%%%g?&efgﬁ} AFinfHd BFicay Sfife bEMRINESaceSHiRE M 1 invention

ne recept or mXxed agonl St./ ant agonl st
maketlzumsthitablé farivee inrepntnaljof fertiity ard reprodudtion, erg gufemaleon

of , receptor- i t.arget n i 4 ’
e, b B R R s SR Pahieeicy brie s
dofHE¥nGlof infhld doRtrideptionl i i diggmetiOmethbds fg@nrsed ohhke amount and/or
| evel s _of target gene mRNA wi |l be reduced or
lpwe%a%@age&mm?wgm&nmﬂ%oqsﬁlﬁ%usﬁ-?sf (e e iR df PR Be
prbte&d toHakd iso Eb&led VARt H A doftipottRI8 Bcddkdil 13dhd Bvention.
the receptor. I'n addition to direct measurenent of
NMRNA | evel s in the exposed cells, cells can be used

: . L : 1 o
8 cEphipafRhhh e o S BL LR Yol SRR BF endomeiosis,

ribrrhasta) dhiengmetrorhaging dysmepemehoed, henegfilproids, sisweapavbsisisiveil as
GFERGR ek A ! o (SR CE 1 SRR

d¥Sfilfiction, 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



10

15

20

25

30

Such responsive el enments m ght be cl assi cal
hor none-responsi ve el enents, well known in the art and

walewsnddoerl e.g. in Beato, M Chal epakis, G ScPELIEP200351265

Slater, EP J. Steroid Biochem 5 (1989)737-47 or m ght
be cgmstructed in such a way that they are connected
to novel responsive elenents. In general, reporter

13Bena ?9& fRfAdoHNs FEAdH wiltfa SR bflle R¥ertion ah&BiRAIE Br
el enent reacti'ng to progesterone receptor binding.

sgmulation er inkibien efa fyaetionalyesponseds measued. al kal i ne
phosphatase, firefly luciferase and green fl uorescence
protein. For selecting conpounds of the subject

Tomesire afunitibhal aesponse disataeld DA eigodifig the pragastérone receptor gene,
progest erone receptQr, testing.i he oni sti c..nmoge

ARSI g6 e fecgpior. it SpreSiee 1{5@%@? gt s?ﬂbﬁrﬁééﬁﬂ R pe the

Crdés@NgmAbavy ?ﬁ@f celllM6ut BBt S8Rk arRGlsh \GhitableWPRIerably the cells are
(16a)-16-ethyl-21- . i

dfyapmelian] erigip hetheps ta censuct reeomyingplprogesigENBg repgpigr-expressing
ofere o . ;o ol o .

B LE308e! RRION g orl ChReBBK LW, MRS finB 1 dboklory

Maxthal) CefdeSpainf Hagtior &.abwratoryRreszf Cald Spfingl BirBom tatdstadition).n

he antagoni sti.c npde, testin ) esul t. i . .
ARG OCRRICF 8 2GS by SRR bt PN SRearinE Hisipirepggtein.
of the maximal activity when (6b, | 1b,17b)-I
I -Léf-(di met hyl am no) phenyl L . .

Tpehriqueg forgite-giretadaniagenpsis; Hgation of addittonal seanenges, BCR,znd))

- - r -
ottt of Sblq St Rt G31efhs oy YRy, SRUGOGH  FETk Portons
qrall bétha BINA encbding thd dekiredpirdteiniven bechmstsuctasicsyhtheticallgusing

killed.jn the . actt that. f.qr t.h resent invention .. .
S PR Frtapes, R PP om0 af jgtion.
diitdisle BorfoPElbments foR Graii@riptiching traeyidtion af the inchidedrtdinpgpdequence
intrinsic_ agonistic activity of about 15% and maxi nma

Gen e pieided Hieughdha RNAcoding siquegees s el kunsop, expression systems
aﬁgm AT wgfch BRoHRhtHIOWth B Wide AHOH 0P hdsks, BeluditltpYokafyotic
about 85% and mnimal 1 ntrinsic antagonistic activit .
lwts sumbuas badiera afifl eskaryitic hpsteisuch as yeastaplant glls) insect cells, mammalian
ahsoneco Q%&ﬁh%ﬁﬁt’ due to the biological variation in
Cha2RELEw T H %ot al ways necessarily the case that

CdIe ekpirtdsingShecresegptotiafd then gmtabteﬂ Wthamdmlbhxmdi ofthid inﬁéndon to
antagonistic activity. .u 0. exac 100% The

obrsryg s %f‘ﬁﬁ‘%‘ﬁ‘é&flraefﬂwﬂﬁmi éé/SP‘PPé?' desirabl e
Afterthiffld, i5dtmtd ¥Absae SonBlifingl BB KIEREd l@&’gtda Snay DERSAE nidhsure

the invention which is being tested. For exanple, a
hindiggofracomppundf 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 alternative, competition binding assays can be performed as well.
Another assay involves screening for progesterone receptor mixed agonist/antagonist
compounds 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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EC50 which is less than 10 Mis, generally, considered

a candidate for drug selection. Preferably this val ue
WO 0050912 t han 10 8 M However, a conpound whi BCT/RP®0OR051265

hi gher EC50 and/or 1C50,, but has a suitable

sel ecllBvity (or a conbination of agonistic and

antagoni stic selectivity) for the particul ar receptor,

depending ph thganhibitoanon stisnuiatihg effeit ofp emipeund ofithe Rasition upon

. tivation assay in manmalian cells (cel

?ﬁﬁgkgfﬁ%?éﬁg?é culture) that can yield information

about the possible receptor activation can be used for

t he, pur pose of selectin otent_ and suitable |igands.

Ydon el digasf Teasuremcat of rO%A, devals e e exeaped e, cell aan be used

WhlchSn WUitdh 0 trhaleRAbS with Rl slbd dES AR DRGNS als 'er(@it@gsfected

that i nformation on tﬁe pot'enti al tTssue spec*@
withtatseconil i+ sncoding b trepiortertgentlithdomptestiomdf wltitloresponds to binding

les of cells frequently .used to this end. are,
BB BBl v rpoisng ettt i B promageyor tedparic s isporte gene
Sadh respotrieceléidntsSmight e Ehisyical Hbrroh€ Sespdnsie dRRAK, vl known in the
cell and pituitary cells. , Suitable routes of _
S A s eribee P gy Bsto, e Chalkprbion @ SelruerM, SlasydgR 1. Steroid

BREREHH.| 198BY $RAEH r%ig,‘?t &%ﬁ%ﬁ%&eﬂ o &idh ?‘2"3% rﬂ?rdg ?1e9 %%Ldgg?ected to

rectal, nasal, topi (including tran
BoN¢] espensivg elamgnts. Jm génazal, reportpegens expressiof imight bel corgrolled by any

i | ' .and
RS Q0REH Seacllt ISR, o PO VRE uiE g s oo
Laq2), alislinelphosphatpsecfirefly lueiférawi ane gieen fllicreszota Prdiels. can

be adm ni stered orally. The exact dose and regi nen of
adm ni stration of the active ingredient, or a

PHRERBERELIMPAIndS 0f O SithdcPRvidtoh $2tha iffkbd mgﬁﬁﬁgﬁ%ﬁg&lﬁn the

be dependent upon the therapeutic effect to
PIOReSEsFRRP TeeEPtpr, tewing ipibe peandstic madg musttevitan an inginsic activity of

s, N 41 cul ar conpaun th t e of
S 15 5 AR, i S o
h):jmmyi- Qumirpregibit-end-3 ,mdwlne i ds&ﬁaﬂ'&i@fef@ﬁ@ Morbdvet, ehiPRaximal
adnj ni st er ed. eneral , parenteral adm nistration
SHtishs sviep iopldhoFerg bl ot e Ron PEA fpofessrand preferbly ata
eibdridaBidd 108 pr g ch are nore dependent upon
adsor ption. However, a dosage for humans is likely to

contain 0.0001-25 ngper kg body weight. The desired

J Q . | tLple o
HRCaRn e O B ndE PR BT RhE Sty b Biroen about 85%
dnidrabowg 1 6%t of titeemaldnyial activityi whefi §6551 1, 173910 [#-(difiRitRiafiioJpheny]]-
,doses go %e adm ni st ered at %P ropriate (daily)
‘??ﬁt -g.}qnygq <6-methylspiro| estra-4,9-diene-17,2°(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 antagonistic activity
of about 85% to a combination of maximal intrinsic agonistic activity of about 85% and
minimal intrinsic antagonistic activity of about 15%. Those skilled in the art will also
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t hroughout the nenstrual cycle. The present invention
thus also relates to pharmaceutical conpositions

weowpn9oing a conmpound according to Fornula | PQI/EP2005/051265

adm xture with pharmaceutically acceptabl e

auxi higari es, and optionally other therapeutic agents.
The auxiliaries nmust be "acceptable" in the sense of

RRbAige GRATRR tb Mhebidtbdibal vikatioh kitthe biday, #dk Sottabvayk nbdessarily the
conposi tion and not deleterious to the recipients

casedhat gre intrinsie aganistie pRIAItY archihe itHinsisARtaBARIStFASHYIRCAN up to

(ﬁgﬁ%ng%_for oral, rectal, nasal, topical (including
ransderimal , buccal and sublingual), vaginal or
parenteral (including subcutaneous, intranuscular,

[ ntravenqus a i,ntradermal ) ,adm.ni.stratiqQn_ar

T A RS val gt Sroerizh i P EG g KCp ofties g depgndent
OREN kY of TS 1OESiok WBRA id Bridghestéll. FoddxaPBR| &bci¥pouhdivith an
exanpl e, usi ng t hods such as_those described in

ESanwhich isdess ghan, 10RMrisngpnemily, cppriderslacgndidate fasdrgselegtion.
ﬁréfg%@ygng yﬂ@egﬂré tlcﬁ%? hiaﬁ RO R BRWRAEYa cohfolind $Afh has a higher ECs

es' ar maceut i cal I eparati ons an
ahier ICsh/butihasct suitahle seSwtivityr(et forisbinatioh vfleganistic sndgqmtagpnistic

bringi i.n assaoci ation the tive i.ngredi.ent with any
selosi iy Lty e gemieulan ecrin e sy peia sangiols for digselgdad

accessory ingredients), include those conventional in
the art (Gennaro, supra), such as carniers,,fillﬁrs
Bysinellyrany trapsacfivptian assaydn mesgiaisn colls (cgfh fipg grfirimary culture) that can

){f/\%% e Son dbbRAY! .sg‘iglqu&?ﬁf R & b adFor @B ?\érglosg of

tlng agents. arnaceuti ca COHDOSItlonS SUul .
sklectingrpatentaidisnitabler ligandsn Thecaddidbvaluecf asing gevarl elillssystemsy with cells

.uni h il t.ahl. et . 1
Rt i 24 Bl >l Rras A BB b s
e B ey L1 o o0
thisone. hssdey GO eie £ oeeds, MoET CIRFG- effineftsens,
ﬂrﬁ&ﬁﬁmm%ﬂoﬁ@ﬁmﬂsfﬁﬁ&p&ﬁw&h&n further includes

a pharmaceuti cal conposition, as hereinbefore
descri bed, in conbination wth packagi ng materi:al,

ol udi . 1 _ a4
0P 10t o A A5 8 borbinliB 6t B2 B RIRAGH Ll Raled
aR€ive iledient) e vral yudtil pdsl, topioyl ¢imchuiding :ansdexlmalié:uequwus
SRS S b B GAUBE: HlBous

iftedeAhdlddinibtition 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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exanpl e seal ed vials and anpoul es, and may be stored
in a freeze-dried (lyophilised) condition requiring

wo@eiog/o9dee2 addi ti on of sterile liquid carrier, POI/EP2005/051265

exanpl e water, prior to use. Conpositions or
formylsati ons suitable for adm nistration by nasa
i nhal ation include fine dusts or msts which nay be

GR U85 A8 mRMipERB TSt ailinit@ed SQABFropHAS fikiriaASGhroughout the day,

aerosol s, nebulisers or insufflators. The conpounds, of

arhin case\af femalreeipients) asaloprs to bepdminisiered @t anprepsiater(daily) iyervals
tg]%\l/li k&t %m' of a core of active nmaterial,
§se3ﬂby a ré?gg

le; .

enc sé rate-regul ati ng nenbrane. Such
i nplants are to be applied subcutaneously or |ocally,

nd will release the active ingredient at..an ..
Thsresentiayarion Beraemiaes g wicaf ChmRpsigns compgising a
RpoBiiBacBdrdinly EForfila 1 il 8RR Witk Phaddedettitally WERpEble auxiliaries,
Met'hods for Fhe preparation of inplantable ..
and pptienally pthertherapsptie agentss Tha aupriliaries mysh hp, “acrentable” dp the sense of

il PRI R AR SREE ARG oF e Spifon Do ARAHAS o e
wéipentsdgreofil ring such as described for exanple in EP
876815. The conpounds of the invention can be produced

by various nethods known in the art of organic

PABHAGEdM] dompa§ifeisahcluddihdie SERBielfocathl, dectal) Badal wipR@l @hcluding
synthesis as illustrated in the previous _and follow ng

> biiseal and mbllinguabaypeing! erqeeenters) (inpladiag mibeaiancey

i- @QQEQMI@P | OtiSiSition o impl
tﬁet r thCl?/l f%‘r’%ﬁhw : ﬁ N- c?i net %/%ag? ?rlram de%ﬁg&@mp ant
Bleciompositiais oopyrbe prdpared by nidikod$ knoveinthel agtmfpharmacy) dor example,
Na2S2Q :. sodi um thiosul fate SIO2 : silicon dipnxi .
o r SBoetuiien T Geplall e i R pefin P raGuricl,
Sdxricéd (@8th ed., Mack Publishing company, 1990, see especially Part 8: Pharmaceutical

Preparations and Their Manufacture).

Such methods include the step of 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.

Pharmaceutical 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, or as 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 described.
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LCVS : liquid chromatography / mass spectronetry HPLC
hi gh performance |iquid chromat ographyNVR : nucl ear

wor@smeeioc2 r esonance M : nol ar The present i nvePtT/BPRODT051265

further described in the foll ow ng exanpl es which are
not ipgany way intended to limt the scope of the
i nvention as cl ai med EXAMPLES Exanple 1
64, SultaBle@BMpakitions include aqueous and non-aqueous sterile

PHSAYdnleRR biiRinistdt
17-T[(Trifl uorom:thyl%q‘plfm iyl]oxy]cstra-5(10),9(I'l),
inection. dhe gomppsitiopmpy:bepresented H’a‘ﬁlé‘da%SP opmltizdose Fontaings, for

e e Rl it e

Bti)ﬂditﬁ)geéqlﬁinglmbhﬁe edditfonsafIstetilediguiif casrier, af‘eﬁ(xmplegv(dter prior to use.

di ene- 3 di.one .c C ,3- et hanedi acet
EhisPesiions o B pIRtan Suy e foyedtiptefis by aes Hialayon meitdd fine
dhRPH x&@ts\ehﬁdh Khﬁ geRasibd B mbARRE idlerddalosd SredsiiriZediasosbls,
until - 15 ter stlrrlng 30 mnutes at - 15 0C,
w@hmrlbﬁuﬂqquﬁfl uor onmet hanesul foni m de) (62.5 g, 175
mol ) was added batchwi se and the reaction m xture was
stirred for 3 hours at 0 OC. A saturated agueous NaHCqg
The cdmyiounds ofals: iavkai€on canafsaibe edx(mmmdréthn nhecfproh of dayivesicdmyisting of

\g%rg:o 9&8’3 or?agl c | er V\ES se _a_rg?_% ]and thetsaoignnp'llanware

%911&1 U8 et e&ﬂ;g‘ & 16@M52,ra§d VRl Rleaesthe sktive tﬂgrdaidnna an
dr| (Na SO4) and evaporated to dryness. The crud

mmmtehfa@nﬁmt T3P BYFT leatwslydﬁe eerioghat Gy dphpsuse Gom weeks 10

?ﬁ{, | Spisfmace kn

?%B Q%%Fé&oﬂrl@éﬁ%ﬁn c}?%/ 1oxy] est lrng:alS(%eﬁ)c)es as(suCh are fnown
th&ﬁrt,tforeqam’lblemsdeacylhebdeI’QS3@6haned| yl acetal (90.1

g, 159 mmol, 100%yield, still containing sone

sol vent). 1H NVR (400 WHz, CDA3) : d 0.91 (s, 3H),

i'['h@@o ds(dflthehﬁ@nhoﬁce&&lsbﬁ:e adiinistdvedbia thenfiorrh bif a vdgirfaPring such

¥ N-nethyl-3,3-[1, 2-etha
ﬁ@@p@l}eg,fgr(eggwl]eég(g &49813. 5(10) o(l I) 16-triene-17-

car boxam de

The compounds of the invention can be produced by various methods known in the art of
organic chemistry in general. More specifically 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 hydrogencarbonate

NH.Cl : ammonium chloride

Na;S,0; : sodium thiosulfate

SiO, : silicon dioxide (silica gel)

Na;SO,  : sodium sulfate

MgSO,  : magnesium sulfate

LCMS : liquid chromatography / mass spectrometry

HPLC : high performance liquid chromatography
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Triethylamne (221 nli, 1.59 nol), triphenyl phosphine
(6.67 g, 25 mmol) and N Qdi net hyl hydr oxyl am ne. HO (

W@2008/09291843 nmmol ) were added to a sol uti on of PAWEP2005/051265

[[(trifluoronethyl)sulfonyl]oxy]estra-5(10), 9(|
),1<trien-3-one cyclic 1, 2-ethanediyl acetal (70.9

g, 159 mmol) in DMF (1.5 L). Carbon nonoxi de was

eRsed t McRiashh c 8Qbnthton for 10 minutes, then

pal | adi um(p) acetate (2.86 g, 12.7 mmol) was added and
Mhe reacmp m xture was stirred overnight at 60 0C
under a CO at nosphere. The reaction m xture was poured
into a saturated aqueous NHAC solution and extracted
THerpesedtiinvestiot it furthehdescribed incthefolldwimg erarplesewhich gramoicin any

Iayer brl ne, dri.ed, (Na2SO4) and
‘Eﬁeﬁfwmqé?ifﬂ%%%& eriuentpR e clamedi ot was puri fi ed
by col utm chr omat ogr aphy (Siq 2, heptane/ et hyl
acetate, 2/1) to EXAMPLES
gi veN- net hoxy- N- net hyl - 3, 3-TT, Z- et hanedi yl bi s(oxy)] est
ra-5(10),9(11),16- triene-17-carboxam de (59.7 g, 139
|, 87%vyield, still containing sone solvent). 1H
0O MHz, CDA3) : d 0.97 (s, 3H), 1.25-2.58 (m

mp&mtnan 35(1(113,168&*76)—1%@&10@30}’)'3@)1)0@1-90-n(ﬁhyl4lii}[4-(5-p5ﬁdmyl)—
c. 17-(Cyclopropyl carbonyl)cst

R‘&%’defg)““@?ﬂe)‘ 3.'t8'“ir| cn- 3- one cyclic 1,2-cthancdiyl
acetal A soluti on of cycl opropyl bromde (22.3 nL, 278
nmmol) in dieth ether (20 nL) was slowy added to a
a;daﬂﬂa‘ngusm ymu(fm(!]@yylmtra:ﬁ(}ﬁh%@I)JQ-WW-PBC eyclic 1,2-
eéiﬁ n ether (380 nL) (exotherm c) under a

ﬁg'gn at nosphere. The reaction mxture was stirred
Itlﬂﬁurﬂ Bexiaimethly Idisiladahd @ M ineTHE mm 418emmoBevas addedaoilHF (1 L) and

coAlRDe 149 ' ey ETORMATT ORI beguge of NstBiodh e 5,17

d}b B3/ c1N\-emhdelyl shethd [(b'og 159 Iitﬁﬂayiinsddammoo lhB)sweﬁadded
5(10), gﬂ [),16-tri ene-17-car boxam de
e W

5
drapwire whilerthe rqagthm tﬁ@yeratnfetsawleql 1(1151 mﬁgeimg pQ inutes
— )|
TR é@%@?@ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁe
matchsuisecand ay:ereacuaxs nmetpxarws\!s etirreaifdr 3 heursig 076114 datuyated aqueous
ct three S with et . The mj

SHICEH ey oS S Tt rei s R By vdf KBS RGIf v

egm@@ﬁxﬁt théladueosl Ixyee Was extiacted ﬂwwnmesoﬂitméthmsetate The
pur ied by col um chromato raphy hept ane/ et hg/

epEbingd erganic jayers Ve yashed Wcta En% ﬂflﬂf@ 4%6?@?‘)38% g 0 dryness.

The crude product was purified by column chromatography (SiO,, heptane/ethyl acetate,
4/1) to give 17-[[(trifluoromethyl)sulfonyl]oxy]estra-5(10),9(11),16-trien-3-one cyclic 1,2-
ethanediyl acetal (90.1 g, 159 mmol, 100% yield, still containing some solvent). 'H NMR
(400 MHz, CDC);): 6 0.91 (s, 3H), 1.20-2.55 (m, 16H), 3.98 (s, 4H), 5.52 (m, 1H), 5.59 (m,

1H).



10

15

20

25

30

5(10),9(! 1),16-trien-3-one cyclic 1, 2-ethanediyl
acetal (33.9 g, 93 mol, 67%vyield). 1H NVR (400 MHz,

WEDH0589291D. 82-2. 67 (m 24H), 3.99 (s, 4H), 5. 5BCT/RP2005/051265

IH, 6.88 (m IH.d.
(160, 1gP) - 17- (Cycl opropyl car bonyl ) - 16- ntt hyl estra-5(10
) 9(I I) di en-3-onc cyclic 1, 2-cthancdiyl acetal
19801, 2-dhan ediy Ibis (ol ox B estin-5(110), %1 B),16-triene-17-

mml) vvas addé‘gyto a stirred and cool ed solution (O
mPomdBper(ll)acetate (1.7 g, 9 3 rmol) in THF ( 1

Té%@ rop car bon@%&?’? fosptin dglté 98miAol) and N,0-

Hl)neﬂlﬁ'ﬂiydnoeylmﬂmmiﬁll ¢ $2.2igc 848, Amel) h@matﬂdyd tocacsetudibn pBEI-9

HrsgtvorpretpetfiamioniEemia fuottiy Bt Sné Q1 12 eshatietiv sceml

W@ nay bﬂhﬂ)l)/‘ﬁi)l\@ PI 5 B). Gartfon ni¥nbgide Jvaﬁ?déﬁed&ﬁﬁhﬁlﬁhe solution for
equi vai ent of methyl magnesi um chlori de was _ added

& Wes@eth%ﬁﬁlbﬂm taip -8 tl 2l uesmol) wies 3dded andithesreagtion
g e ofl Wro@&%f ,hg&tbﬁ)aéﬁml}bﬁbh%o %&Adég b |T\§€ Zera@@m%?glxmre was

y wat er e orga
paped atccalsaturated hprearr LG sblayer andeestracted three giches with ethyl acetate.

h eth b
Ty e bpm e e st i SRS <RS oS80 g s blaipa to
6% YTHR ctude PraiuvtSrds paafidd coh;fm(amha@grw (S0 pispyang/ethyl

Pty [ oSt 5 9(11)-di en- 3-
@ezatgfmaﬁ%gﬁ?@&a% ?’aerf%zhv% gk t}*ﬁ%gﬂ%yl%yéwwsaﬁtﬂw) P 1).16-

h‘l\% H%Qrggélﬂ%xd%@ 139 xﬁm@l, §'1% @m,%ﬁh coxgm%%% B%%egsoﬁ%ht) 'H

MR @00 BfHE, @3@93’ 5 oar hii) ﬁﬂ),) L 255 -208 étpob@{)ﬂi?-iré& BKI), 8i2r(s, BH),

élgbz(ﬁ-’gg{-),g;)?%a%’gé‘j”c(ml,,lﬁ)ct hanedi yl acetal To a

(16a, 17b)-17- (cyclopropylcarbonyl) 16-net hyl estra-5(10
I?- di en-3-one cyclic 1 2-ethanediyl acet

al
)salﬂg@yg opgmym«ynyl)ﬁptm-i(ﬁp)@%m -Y-epyryglig 1, 2-cthaned1yl acetal
Ewé)luikbﬁ‘ 6t éy%loﬁroﬂ#l%fxﬁ:dg (ﬁnﬁ%L 278" by B BéE dﬁte%h gz@qm:%) was slowly

hydfogen er OXI|
wddeditoa o6alad suipension @ Y d‘é@uslfﬁﬁ étlmes A8 g,rﬁé4mmolbimap§1@r (380 mL)

RS ) b 35 Al LETREEAAYD incs

Gile Y Serhpyiire Wose 16 xdohbeinpétatuvd. The sulition of this lithiate was slowly

di chl oronet hane, The c in s, . were. .
ideAagn Comeionion (0.8 DY mpBal Tanhe 3yt Soapaeralisgp lestrs
waoied 1)\ 4-Biehé-1 NBarb&iahital (59.7 g, 139 mmol) in THF (260 mL). After stirring
this mixture for 2 hours at 0 °C, a saturated aqueous NH,Cl solution was added dropwise

(exothermic) followed by water. The organic layer was separated and the aqueous layer was
extracted three times with ethyl acetate. The combined organic layers were washed with
brine, dried (Na,SO,) and evaporated to dryness. The crude product was purified by column
chromatography (SiO;, 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): 6 0.82-2.67 (m, 24H), 3.99 (s, 4H), 5.59 (m, 1H), 6.88 (m, 1H).
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(Na2SO4) and evaporated to dryness. The crude product
was purified by columm chromat ography (Si Q2

whepsaywiet hyl acetate, 5/ 1) to give PCT/EP2005/051265

(5a, 10a, 16a, 17b) - 17-
(cyclppropyl carbonyl ) -5, 10- epoxy- 16-net hyl estr-9(11)-e
n-3-one cyclic 1, 2-ethanediyl acetal (27.9 g, 70.1

b, 19824 eakb FRchyRSEH5(10),9¢11 (3108 cycli
e it angcisamapssin, 1} oo oo
&th@egwlmtawl) 6. 02 (m IH).f. (50,11
p/g:@lﬁ/ﬁ'gégz (Lgm()éaﬁg&f%w 9.5 ] 208 Kb AL EAL A and

oxy-1 -one cy

&o&edmhmne(i) @) odccpmt(llbacgmau(m ef 9 B mtml)am/ﬁﬁ tddamder mtrogen

i Agolision S51 B roReRYeREsty e 31 o 3Eigh Bfit Sondeyctic

@ i snedipnsetar(34.0 %; 95 hfenRaed Bamhylsityildiforidd (53. SﬁlnL msmmol) in

added dro;avm se ungér a nitrogen atnosphere while

THi80%mb} waspdded digpwise while B temgeraipre wop bept 861G rA% 1 hour

otk A S o PRAE ks Bk Vs WA AHRAbo o Qiring was

camihhébfol 5@ tifites 1Y 0 (C.yA kawneg pusanbSHyC)solticn wapaidpd d@pwise

I { [1)-en-3- i th
iptpeg by 3teb T3¢ onggot eyt PR soied S pleni 0 s prpragred
ﬂlreeﬁtﬁneshflfﬂ’@lh))l amatér Hfhe G&EBInéﬂ.c)rgﬁﬁkdﬁyerﬁweﬂetmmr“nth brine, dried
at nosphere while the tenperature pt at 40 _.0C.

MNe:SPerd mpofﬁts&teﬁémﬁ%o ghve r@@al 17z(e opigaThoRy)-1&
hié{ﬂg mg) 9@ %ﬁm&@sfoﬁé’@ch@ E@Pé’tﬁ&ét{lﬁ acdhal{84.9 38 kmol, 93%
agueous sol uti on was ad

dropwi se (exot herni c)
field).dHAIMBY(40RMETz, CDIED): dir(gah(scm)apéﬂ 2\/%99(115 @pH), 3t9ds,a4D, 5.55
;Ieﬁl’gttqueous | ayer was extracted three tines with ethyl
\ The conbi ned organic |ayers were washed with
a sat ur at ed aqueous NaHCO3 sol ution and brine, dried
Na2SO ) and evaporated to dryness. The crude pr

RGBS TP BTSRRI Do H Ry d6hethytestr I 1)-en-3-

2/1) to give (5a,ll
Hﬁg%ﬁﬁg %&F#e?ﬁﬁ%?%%o henyl ) - 17- (cycl opr opyl car bonyl )
+T9-a shipreid mltytum@f ﬁtﬂuhlyﬁbﬂ (cyglompﬂcmybyl@m@ ylestra-5(1 ),9(1 1)-

%qg o LG58 - RERE) %c)ggp@,g % ﬁiﬁw}olf‘ga;chloggrg%ﬁ(dﬁ@b mL),

dn?eﬁ@ﬂ)l mB 2197 ﬂmﬁb tifluorbibetoplierde (12,1 ML 81 iﬂmol)lald)l hydrogen

?’Fﬁ?‘;z‘gf‘lﬁo'ygm water, 95 1 Im'i% WZreoa?ided q‘%e re(smmg t'_v?/o-p 38

(Iilgmm;@@nﬁ% aHbieﬁﬂreBB&HﬁfU‘lBP!’ bidys 1 TheCotEdnila i Yas 8¢partad and
-"ncthylestra-4 di cn- 3-onc
the aqueous layer was extracted twice with dichloromethane. The combined organic layers

were washed twice with a saturated aqueous Na,S,0; solution, washed with brine, dried
(Na,SOs) and evaporated to dryness. The crude product was purified by column
chromatography (SiO,, heptane/ethyl acetate, 5/1) to give (5a,10a,16a,17B)-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% B-epoxide present). '"H NMR (400 MHz, CDCL): 3
0.61 (s, 3H), 0.81-2.78 (m, 26H), 3.87-3.96 (m, 4H), 6.02 (m, 1H). °
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2 N Hydrochloric acid (81.1 nm, 162 mmol) was addedto
a solution of (5 a,Il b, 16a, 17b) -

wd 100649391 Dmophenyl ) - 17- (cycl opr opyl car bonyl ) - SP¢T/EPIIRY051265

16-net hyl estr-9-en-3-one cyclic 1, 2-ethanedi yl acet al
(30.00g, 54. 1 mmol) in acetone (600 nL). After
stirring this solution for 10 m nutes at room

ffggmi@iw,ﬁp)-qlf(aimﬂhsﬂe@numwicmﬁld@ﬁﬁaﬂﬁh IS0y d¥ey-16-

The reaction mxture was extracted three tines

wmiethylestinen-Jcanesyelic h2rethapedivhacgtabr gani c | ayers were

sh. ri :
SN b PR ERER O B
edilnﬁxm?dfagt diptoynob&izele (854, Askmetoljyend adew diops of2),2-dibr@moethane
gi ve &%]Iro b, 16a, Eb& . . .
1 TH dﬂfowéﬁé 54 dropvelse yslst &iTees %ﬂiﬂh‘-"f &g i proRgrature
s ftep? amﬂe‘@ %ﬂ@ﬁﬁh&lﬁ%ﬁﬁlﬂ@ at $9°0 ﬂﬂmﬁn Yuiefbion wasladded to a
NVR (400 MHz, 3) 030% 5084276(
mwd (-40 °0) splytiony 035&1%16%1-’9513)-1 (mlqpsopﬂcm}mwl)ﬁé%m’%m

%& gqur op;ﬂ% %gélig‘ol ZZF@?neﬁryl §cLP2%9%, ¥6.1 mmol) and copper(T)

Ghlbﬁdld‘@mr g I35[14m(1(ﬂ) i/ THE (SS}DIII)Iphmdnga]mMgea atmosphere while the

EmRERE 6 B B y 5 ER PR REY AT SO AR il e

&éﬂ)eeamrz Qosd 58I temperabtid. A Mirbt@d QqueSusammzl (sSluiforfwas added

30."4 mmol ), pot assi um phosphate ( , 24.3 mmol)

idropwisei(proghepmish tnllovred by pater- ddp ef&amﬁ)layehm ﬁea@teq@zi th¢ aqueous
33 Ayt w W@@%rﬂrﬁ& Wl VB addbatd ﬁ@cdﬁbmeh &gﬂ@l@erw&@ washed

In a mxture d| oxane (240 and wat er

(W3 arsajuratertiapuecus mmaoluammr@e,edneﬁhﬁazseamd@napowed to
b PRl P P el g Fpnscn

Abetitsf 2118 give (56 A¢p.e6a, 1 Th)a8e- (mbmﬁoph‘bﬁ)h]) Et- (cyélomﬁyladﬂmﬂyl) 5-
The conbi ned, organic | ayers were wa

axwreay-a@raaem PetioRs Y haebamap L ot %3yt oL, 77%

3@“%1. ent o 1/"%ijc giﬁe@g‘?&%gﬁ%wfﬂ“ Jﬂ,mt 3‘%?4 05 (m, 4H),

23| (M, Jeh6 ¢z, 1) 4874 tJa | HzeHY: r7@ﬁ=r7aﬂ9e(m,rﬂﬂ)r 7 Béﬂvﬁ@t(ex 2H).

to give (11b,16a,17b)-17-cyc|opropylcarbonyl-

16-nmethyl -11-[4-(3-pyridinyl)phenyl]estra-4

%9(1(1 p,elﬂa,IimDﬂ (45bl’inﬂ)ph&ﬂyl)zlmoprmﬂfb@dﬂ-)l&mhylﬂﬁﬁ-4 9-dien-
1H NWR (400 MHz, CDd 3) : 0.35 (s, 3H)5

G-ew%-2.86 (m 24H), 446(d J—8Hz IH), 5.80 (s,

'2@ H§' 1%§m.7 a&’@ s(lri\ mﬁ He2 rﬂm&%&ﬁgddeé to-a éb‘ihtféﬂ@f @d;laa,lsa,nﬁ)-

2H),
114 b&r@h@w 173(0#1®rapodcaanqz&5rhyﬁmX&léme(dwlwu 9—eru3me cyclic

I1, -ethaned1y1 acetal (30.0 g, 54.1 mmol) in acetone (600 mL). After stirring this solution for

10 minutes at room temperature, a saturated aqueous NaHCO; solution was added. The
reaction mixture was extracted three times with ethyl acetate. The combined organic layers
were washed with brine, dried (Na,SO,) and evaporated to dryness. The crude product was
purified by column chromatography (SiO;, heptane/ethyl acetate, 2/1) to give (11B,16a,17p)-
11-(4-bromophenyl)-17-cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one (17.6 g, 35.7
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Exanpl e 2 Preparation of (I
b, 16a, 17b) - 17- cycl opr opyl car bonyl - 16-nethyl -11-[4-(3-p

wq@ edodiospph) - phenyl ] cstra-4, 9-di cn- 3- one hydr ocPCDEPZI@S/051265

To a solution of (I
b, 16ap17b) - 17-cycl opr opyl car bonyl - 16-net hyl -1 | -[ 4- ( 3-
pyri di nyl ) phenyl ] estra-4, 9-di en-3-one (40 ng, 0.081

IANMIR (460 NHE, 0L 053 8.882.76 (m, 24H), 4.34
%%g{f]o?ﬂa’é gm d l(‘Iﬁ7§2n:2&and3wat er(p@dﬁp) (m, 248D
|

(§d 8 HiesldDi H9 (s 1 % (n.@Hal:d7- %ff& (M- 1
7b) - 17- cycl opr opyl car bonyl - 16- net hyl -
11-[4- (3-pyridinyl)phenyl]estra-4, 9-di en-3- one

hy (i 166,27 B)ET-Eyelopdepldairbéniyl-d 63methyl-114[@-(B4pyrididyYphenyl]estra-
mol ). 1H NVR (400 MHz, CDA3) : d 0.34 (s, 3H),
&, %8ien-3me i, 24H)54.47 (d, J = 7 Hz5 IH), 5.81 (s,

|(H)€? 166; 13%)‘- I1- @ﬁBﬁdﬂopg&%'g -19- @@rogroﬁﬁc&%nggﬁ ﬁleﬂ}yﬁﬁtbra(-d d-.dldl 3-one
(W0 g,Jzoa 15mph,, 3-p y@ogmm(a&ld (.7-g, 30, mznmcpl),mmmp@sahate (528,
Rr.eps i .

2550308 e enlsbosproeprtgra e 442, 0 ol and

dnmmﬁﬂmwm&phcmuih41ﬁnm@wmﬂdmumwm1ﬁdhummmbﬁmanmwCMOndJand
Reactlon of b, 16a,

(water (34} mm&ep aeveﬁpgsro%ﬁ TRIFHiGR FYPtune avas Stisd fog g pours at
N ) andjﬂh&FCO%‘léartS et tefipBRERO Water wakladdéd wald ey ke was

acid using the procedure described in exanple 1 step_ h,

gKtrastedcthree fimes with ethylnepfatgnthe ompingd erganic layersiyare yashed wi

U, R0 i sl AR g oty

I(840,, liepade/ethyl#dethte) gradignt 211 ©11/2).g8Ve ¢mge profjuct (8.34.-15,908mol)

%"rgécéll ‘}2_258’9’25 4-"‘% pi a%%@g?k%/waéﬁg’géi‘ézé @iﬁf@, 7§5_|)17 -§yqlppropylcarbon-

Iylﬂlé m%th%m( - (?L;?mim‘i’l)ﬁﬂm 1giasual4:9 dBen-E-ond (95 g, 1123mb6l, 55% yield),

20@*’@ éﬂm (#0R Mﬂlg cvgaam § @%beaéatwm 35;1)( (46 (d, J=8
‘i’ﬁ 357556)(5,0 1H H‘zég*z‘rérglnhﬁlliigg{s'rsghgv& iéi Qnﬁfbefﬁ.‘é/'lh)>_1|77493’/ 83 (m,

opr opyl car I en-3-dnc

21D pade(dt,Te= 10 dridet Hz;rtfbm&ﬁr/ (ddph+ 6 kit 4 Ha | H), 8.84 (d, J =4 Hz, 1H). -
7b) - 11- (4- br onophenyl )- 17- and

6- cUor o- 3- pyri di nyl boronic acid the

Example 2
Preparation of (11,160,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(3-pyridinyl)-

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

To a solution of (11p,16a,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(3-
pyridinyl)phenyl]estra-4,9-dien-3-one (40 mg, 0.081 mmol) in acetonitrile (1 mL) were
added 2 N hydrochloric acid (40 pL) and water (5 mL). Lyophilisation of this mixture gave
11B,16a,17B)-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, CDC}): &
0.34 (s, 3H), 0.80-2.85 (m, 24H), 4.47 (d, J =7 Hz, 1H), 5.81 (s, 1H), 7.31-7.35 (m, 2H),
7.51-7.55 (m, 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 (d, J=1 Hz, 1H).
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procedure described in exanple 1 step h was slightly

nodi fi ed. The reaction m xture was heated for 4 hours
waemsayazidi ti onal 2 equival ents of PCT/EP2005/051265

-chl oro-S-pyridi nyl boronic acid were added in 4

portieps. Purification by LCMS foll owed by

| yopbi l'i sati on gave the pfoduct (11%vyield). 1H NWR

E428pdBiz, CDCA3) : d 0.34 (s, 3H), 0.84-2. 84 (n1 24FD

. d, J = 7 Hz, IE%, 5.80 (s, IH, 7.25-

Prypargtioppof (418, 16051 7%8)-17-cy¢lepropylcarhonyl - t%@@ﬂﬁomyeém-f*-

= 59 (d, J= 3 Hz, |
A i g
m,eéxﬁmn b70)1p18a wﬁ)nap(nem«ymmm)m eydlopﬁapylcﬁwbhyldﬁepgthylma4 9-

%- r%-,%& 2 %?J}yé%g%ﬁ)ﬁléﬂ ¢ St o dA{J’si%g (ijhe procedl?rg %es(cn{)ed in example

l%t@mqffameamyé tﬁﬁrcbﬁlw&ﬁdl(@meynéml SRRV (408 MILE TTCINNS0.35 (s,
6-fl uoro-3-pyri di nyl boronic acid were used as

éélé,d} $4:@.89 (m, @Dahﬁ&é 15 (ay, &H),H:3371:39 €, dAD; bis-hyp4((mp\HD, 1.62-

I 14 ' -
|58 YO 25 PRORRHCI L R 504020 21,
2.6302.25 @& 3()) 3.984s) 3H) 448 ({,0,= § Hz, TH)H5.80 (&)1 H),5.80(d( 5= 8 Hz, 1H),

7%4«19 28 Péznfﬁbfzwm”g% Piag 210, 178770 Vi, Bzfié R g,

d, J= 3 Hz, . Exanple 6 Preparation of
b 16a, 17Db) - 17 cyclopropylcarbonyl 16- nethyl -[4-(5-m
yridin- 3- yl)phcnyl]cstra-4,9-dicn-3-onc (11b,

i 144 P o ARBORSP Str
Eaﬂmmyﬁuynﬁﬂp&sﬁdﬂﬁ&dhnﬂemwc acid were used ﬁs
' CMS
et s SmmRR GapRbiF et BELLp BatRbenpi o,
)ey&b g ééé:ﬂzo%}%ﬂzﬁﬁlb&ﬁylbﬂdg? 9(35313)0ne afld 6-cBlord- 3—py1%d1h7ylblf)éomc acid the
Drpedss Gt if FRaiple baiepr s iy mpdifod. She Fepgtion ki was
%@ ecﬂfo'r‘ll hov%:'s")md dn a‘}ﬁm%narﬁ e&'){iilva@!r& of &cﬁgro(-ﬁpynhmylb%rdﬂ?o acld were

le 7 Preparation of
(atidled in 4 portions. Punﬁcatlon by LCMS followed by lyophilisation gave the product (11%

0TGP HNRIR 160 SHE, IARYS 6:34 RO dHES 8% s, 2aih Y dsXa, 1= 7 H,
1H), 5.80 (s, 1H), 7.25-7.30 (m, 20, 7.38 (d, J = 8 Hz, 1H), 7.45-7.49 (m, 2H), 7.82 (dd, J
— 8 and 3 Hz, 1H), 8.59 (4, T =3 Hz, 1H).

Example 5

Preparation of (11f,16a,17p)-17-cyclopropylcarbonyl-11-[4-(6-fluoropyridin-3-
yl)phenyl]-16-methylestra-4,9-dien-3-one
(11B,16a,17p)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one
and 6-fluoro-3-pyridinylboronic acid were used as described in example 1 step h. Purification
by LCMS followed by lyophilisation gave the product (65% yield). 'H NMR (400 MHz,
CDCL): 6 0.34 (s, 3H), 0.80-2.85 (m, 24H), 4.45 (d, J = 7 Hz, 1H), 5.80 (s, 1H), 7.00 (dd, J
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I quinolidinyl)phenyl]estra-4,9-diep-3-onc (11b, 16a,1
7b) - 11- (4- Bronophenyl ) - 17-cycl opr opyl car bonyl -

wd geoswedeyi estra- 4, 9- di en- 3- one and qui nol i ne- 3PODEPVN®051265

acid pinacol ate were heated for 3 hours according to

t he ppgocedure described in exanple 1 step h.
Purification by LCVS foll owed by |yophilisation gave
LigaanlistH£ 189 msume 7.84-G)48 (hiDIHYR 964807 M&zand 3 Hz, 1H),
cbd 3): d 3?38 (s, %)%)6 78- 2. a%’ (1?1\/&2430&9 4.49 (d, JH)
24 (@d=3Hp,1H.81 (s, IH), 7.30-7.34 (m 2H), 7.58

(dt, J =7 and 1 Hz, IH), 7.63- 7.67 (m 2H), 7.72

(dt, J =8 and 1 Hz, IH), 7.87 (dd, J = 8 and 1 Hz,
Ekhmpl8613 (d, J = 8 Hz, IH), 8.29 (d, J =3 Hz, IH,

Brappaaton i A 5ot o sy BB OO B FOP T pathory-

%ﬁhﬂﬁm&gﬂ&mu,g.m@ag_én@- di en-3-onc n-Butyl | hhi um
2 .76 , 6.9 mol, 2.5 Min hexane) was added .
}(l(ﬁﬁ\ﬁp.g By -@-B@g}ogbenyb— 13 @yclggpgylng) ny}16-methylestra-4,9-dien-3-one

i 74 _yhgf%?g?gﬁn’j%‘é&ﬁ%? ot yelt &Wi?b@d fRd e
caaler Lo = 78 0C anda Sgl Ut o of oyt dggine, (452 o
400 Nifts ey Baky Grifnch Rtk @radh: B8 (s 380 e @ G- 7 iz, 1),

| i Lys aiail 18, t
\?‘gg(él(,\élﬁ?,@. dog (%Z%ritv.@!?@d&,ls V3 a1 I@z,_lﬁ, 1487085 &hUIEH), 8.28 (d, J

bel ow - . _The reaction m xture was
st3 Hz,d8)s %45 @, hodrz, 4H)-- 78 0C, subsequently, a
saturated aqueous NH4C sol ution was added and the
reaction mxture was extracted three tinmes with ethyl
Ezabple 8. The conbi ned organic |ayers were dried (MgSO

d . T d
beirran Sy fefie V4T eSenropyesreor i oo i Fe
ﬁl&%ﬁﬂﬂyl)gh&gl]m-4,9&%#3-6héi) . Thi's stannyl pyridazine

183 ng, 0.49 mol), (|| :
él, 1136@23 7By L1-(4-BromopbamyPHdreyslppropylcarbonyl-16-methylestra-4,9-dien-3-one
99(&&%@9-‘3 lb%F(gnQ:Oa[&éi it W BSdtdd¥ors Bolt Sdorinds thei#Bcedure
ng, . no an

dessfibedi ip kxamypileh stepplyi Rueifigasioh byl LGMS followdd by liyophilisationgave the title

RoepapTt el RS Pty PR A .Sl 00, Gy 20,

Qvoraiishy Hat 1%@.8@@5, anyg, 13en34 o) 1), 1.98 (A= 7 and 1 Hz, 1H), 7.63-

erature. ter was added and the m xture was

t
T a2 T A Ble) T8 L% KT @dire AL HETHD. 8.13 (@ 7= 8
ERRI) 899 Q4,92 7! AYICHT7(8E Sk ednt hrough a phase

Example 8

Preparation of (11p,16a,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(4-
pyridazinyl)phenyl]estra-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 uL, 6.3 mmol) and tributyltin chloride (1.9 mL, 6.9 mmol)
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separate filter and evaporated to dryness.
Purification by LCVS foll owed by | yophilisation gave (
wd 1095/092912 PCT/EP2005/051265
16a, 17b) - 17-cycl opr opyl car bonyl - 16- net hyl - 11-[ 4- (4- pyr
i dazi pyl ) phenyl ] estra- 4,9-dien-3-one (78 ny, 0.16
nmol 996y|eld) 1H NMR (400 MHz, CDC 3): d 0.33 (s,
%'é%adﬁ st wiifththe tefhpdid uﬁéiwaslk pt Heldv - 7019 Th&reBdtion
(s, I'H, 73377m2 60764(m3H),921
(rixtyre vas stirredhfpr 2 hmrs at 9 °C9sub®quuly, @saturgted pgheousHH.CI solution

AV;'% w5l gt B oo Ra D e o AT B AR et e
RbBbiREHbrEsnifIRG&S WeRdired (MES0,) Ind Qa@oraﬁh&ﬂﬁryﬂ@s@ﬂlﬁﬁﬁﬁie product

1998 and Tetrahedron Letters 38, 5791-5794
( ) [h%pqaglye(m Wy s@pxpylpyndamne (197 mg, 0.53 snmo? 8)% yield).

%%pr%ld;zpé:gl %% ?Qy WIP ?ﬂ_ﬁgkgﬁ?@t ny= ﬂrbm&;ﬁleﬁyl) 17-

ryrazi estra- one According
mmmepmdmeyllumernetbﬂcstnatﬁeﬁﬁdlenﬂsmamwng 0.20 mipol) and

17 b%‘f ng %Bﬂ%fhu%g[ﬂ rﬁa}ﬁ(} 0%)4 Jumol) were dissolved in dioxane

hiU) Bhﬂey hmagwbmmwenmmmhmmfb wa stirred ovepnightat 110 °C
at 135 0C (150W 25 m nutes |vethet|tle

apdihst replediogpem tamperaturg ff-gnd thympdyre wag exfragted three
Qénsei@?'ix dlcg}oﬁ’ﬂn%h%g @H@col%ﬁiﬂ)ed {é)aiﬁz 1a9€!rs w%min%? H&o%'d) phase

8cpagatq filter and:evapmted m-{)rynegs @mﬁwon by LCMSafhﬂovled-]y Iyophyjlisation

$ 05 bt FRRTELE A Ll by

h?pﬁg@%ﬁgé (72gd1(n%xi 1)6raﬂ-gmy1c7)9%gten<? ‘m}gwm @00 B, o;e)lch) 8 0.33 (s, 3H),
[§14(0) errocene pa um
Eaty %ma Fp 445 Gol 03Tt g Shrta 5D, Dyt dgley A 7:68:7.64 (m,

t | ut f
B SEEL 25 pd L b i 205 a0l L o o

aﬂxns@mwmies:omphmd\emﬂombtamedmne 4m@tﬂmw@undmne5’repared

hours a 0 _0C

aeing losPomoEe R tePeC Bt bRy R HATPARE SR ocd
Meﬁhhbﬂﬁ)nvmeﬁmrmeﬂ% (ro9g).t ines vvl th

di chl oronet hane. The conbi ned organic | ayers were

dried through a phase separate filter and evaporated
4 K@ess. Purification by

Prcparation of (11p,160,17p)-17-cyclopropylcarbonyl-16-methyl-11-[4-(pyrazin-2-
yl)phenyl]estra-4,9-dien-3-one

According to the procedure described in example 8, (118,16a,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): 8 0.33 (s, 3H), 0.84-2.86 (m, 24H), 4.47 (d, J = 7 Hz,
1H), 5.81 (s, 1H), 7.30-7.34 (m, 2H), 7.92-7.96 (m, 2H), 8.49 (d, J =3 Hz, 1H), 8.61 (dd, J
=3 and 1 Hz, 1H), 9.01 (d, J =1 Hz, 1H).

Example 10
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HPLC fol | owedby | yophilisation gave (I
b, 16a, 17b) - 17-cycl opr opyl car bonyl - 16-net hyl -1 1 -

wo 2006@9239¥7 | di nyl ) phenyl ] estra-4, 9-di en- 3- one (BOI/RB2005/051265

0.1 6 mol, 40%yield). 1HNMR (400 MHz, CDA 3) : d
0.33 oss, 3H), 0.80-2.87 (m 24H), 4.46 (d, J = 7 He,
IH), 5.80 (s, IH, 7.20-7.23 (m IH, 7.25-7.29 (m

ﬂ%arazloﬁaf {l'zlﬁ,ﬁ6 'Tﬂﬂ)zﬂ-cycfopgapﬂcﬁgoﬂ lﬁﬂthylﬁlqz-(ﬁdt J

11 Prepar ation of

gyridinylphenyligstra Hwnwmw car bonyl - 16- nct hyl -1 1 - 4-(

ErJRAEL R 0 k) ANGEUL a0 oGt 0l a2
wﬁhmﬂtn)mae (2108 o ammbvesry hdded To a $olution of (11,16a,178)-11-(4-

RO SREPRAEIoRE. K BHPE ) et TP (a1 mmoD)

ﬁm Mhﬁg) UnQeXifbged akBosphdte. N\Bréﬂ:@@n Mbure Q@Qstﬁ'}edtﬁr 5 hours at
0. 33 3H) . 0.80-2.86 (m 27H), 4,45 (d, J = 7

K and qsled fo-goonmtemperatuges A(safurgteq) aqupous NH.C3 golpt,uﬁn was added
8
Bt a5 ool Bl s Vhntuforb ekt ThEAATHAR chani

la&erﬂ.%eneylub@ﬂ:rm@laqﬂmﬂecsapdrat& filtereindl yVapbrhted4e @¥ymness. Purification by

PTG TORT R ——

49(§1ﬂyﬁdlﬁy1%h@hﬁﬁst§r-43 DaticAtElort-(8Y fﬂg@lo mahﬁmﬂ om%:ylala) GHWMMR (400

led as described in exanple 1 st Purificatiaon
W D03 310 BecBBy 08D P, DR, A (@, =7 iz, 110, 5:80 (s, T,

i o

(m 2H), 7.48-7.50 (m 2H), 755759(m 2H) ,
8.63-8.65 (m 2H). Exanple 13 Preparation of (II

%ﬂﬂb) 17- cycl opr opyl car bonyl 16-ethenyi-I1-[4-(3-
yridinyl)pheoyl]cstra-4,9-dien

Pacoaratinhy ma@empwm«wﬂaﬂwmn@ﬁﬂ%ﬂﬂk&@a 5(1
DbenYigy i SHpRediidstrad/s dién-3-0ne Ct ha pediyl acetal

The title compound (10% yield) was prepared from (11B,16a,178)-11-(4-bromophenyl)-17- * -
cyclopropylcarbonyl-16-methylestra-4,9-dien-3-one and 5-methyl-2-pyridinylzinc bromide

using the procedure described in example 10. 'H NMR (400 MHz, CDCL): § 0.33 (s, 3H),
0.80-2.86 (m, 27H), 4.45 (d, J = 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

Preparation of (11p,16¢,178)-17-cyclopropylcarbonyl-16-methyl-11-[4-(4-
pyridinyl)phenyl]estra-4,9-dien-3-one
(11B,16a,178)-11-(4-Bromophenyl)-17-cyclopropylcarbonyl-16-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
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Reaction of 17-(cycl opropyl carbonyl)estra-5(10), 9(|
), 16-trien-3-one cyclic 1, 2-ethanediyl acetal and

wo eowglovgnesi um chl ori de according to the proCBCUER2005/051265
described in exanple 1 step d afforded the title
conpoygd (48%yield). 1H NVR (400 MHz, CDCI 3) : d 0.63
(s, 3H), 0.80- 2.66 (m 21H3 2.71 (d, J =9 Hz, IH,
SMM (%6319&1&5 s |i>:8 0?33(? g 123} oélrl)zzssftﬁs%m) 916(&[11—21% 1H), 5.81
ls, 168, L7567 - 3‘1%@}& BABIPHP (uaiZHbﬂySS 189 @El'?cﬂg)y* 63-8.65 Am( ZH).
pyridi nyl ) phcnyl]-cstra- 4, 9-dicn-3-o0ne
(16a, 17b) - 17- (Cycl opr opyl car bonyl ) - 16- et henyl estra-5(1

BxaBple 1B) - di en- 3- one cycl ic 1,2- ethanediyl acetal was

transtornmed into crude title conpound

Frapraginet GLbLss 17 ryeRaripy Aoy e ebenyt Ly 1

P x e LCMS fol |l owed by
|‘§'§6‘H’f’?i§%@8ﬁy‘§g?§ﬁ%§°{“¥t| e conpound. (15 %yield

over these 4 steps) 1H NMR (400 MHz, CDCl3) : d 0.38

%S Qéﬁ;» g};%—ﬁﬁ? }l@r&gn’_%) 5%“?1 ):’Ilfs’JfBS -é(gh)aig(i%)adlclj-}on? cyclic
et B (0 29, 5 2 (0
fﬂ?q}?ﬁop of §7-4cyslepropylegrhgnyDestisgS(l %9( 1y,16- tgexhg qu_cgqgc }l_ﬁ’r_q}hanedjyl
Scadl aﬁg %Xl}nalgngénﬁ'ﬁ‘&léndézaocdrﬁﬁg tothSfrobiure desckibbll in dxldhple 1 step d

Exanpl e eparation of

i TbSled Bl S1iopmusa 576 iy FOMBO0 MFG: CDGHIGHYSB (3R, 0.50-
5105 20, 27 £ ey | PR 308 35 iy, 508 € 4, 432057/ 2m),

5. 546854 Gh) H1).75.21-5 /80 pinp P car bony! - 16- et henyl - |
| -[4-(3- pyridinyl)phenyl]estra-4,9-dien-3-one the
t|t| e conpound was isolated as a by-product (2%ield).

lﬁggwce'&m%carﬂnﬂf@ctﬁénylﬁﬁum ls)@-ﬁﬁidﬁrgi)?héﬁ‘l]]-estra-

43-3.53
,9Fdieln-3-¢ , 5.82 (s, IH), 6.12 (dd, J = 16 and 8 Hz,

o ety b hepfebd g B g e 12
Ieltl)anecﬂyl Qbetfl wai trhmsfortokd] int@ cidde Btlddonfpound ing the propédurek described -
i SEREDer L Steps 2. &y B iGg¥ion Py BTRPRRE L GYIS dlwed by pypppilsation
%ave the title compound. (15 % yield over these 4 steps). "H NMR (400 MHz, CDCl;): &
0.38 (s, 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, J =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, J = 8 and 5 Hz, 1H), 7.49-7.53 (m, 2H), 7.86 (dt, J =8 and 1 Hz, 1H), 8.58

(dd, J= 5 and 1 Hz, 1H), 8.84 (d, J = 1 Hz, 1H).

Example 14

Preparation of [11B,16a(E),17B]-17-cyclopropylcarbonyl-16-(2-phenylethenyl)-11-[4-
(3-pyridinyl)phenyl]estra-4,9-dien-3-one

In the purification of (11B,160,17p)-17-cyclopropylcarbonyl-16-ethenyl-11-[4-(3-
pyridinyl)phenyl]estra-4,9-dien-3-one the title compound was isolated as a by-product (2%
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nct hoxypyri di n-3-yl ) phcnyl ] cstra-4, 9-di cn- 3-onc

(16a, 17b)-17- (Cycl opropyl carbonyl ) - 16- et henyl estra-5(1
W®@200909291) - di en- 3-one cyclic 1,2- ethanediyl aPet/BP200£651265

transfornmed into crude title conpound using the

procegures described in exanple 1 steps e, f, g and h

(u5|ng 6- met hoxy- 3-pyridinyl boronic acid in the | ast

| h
ﬁél e ﬁBﬂ%mobm DAEY: smﬁgﬁshr)fcgés P15 frﬁ,QiH) elo@ryq (m, 16H),

I'tle conpound | d over

3543eb§§ (mid), 499 (CD(E HHpINER ﬁ&l)(Sl\/l-H) 6@@@&3)T~ IW&B@Z 1H),

{@ (dgf% 16 Jiz 4211{%3813-%59 9‘2’+§)‘) 7%?‘776483%%%5} f‘%ﬁg&g&ﬁ 7.85-

1¢1)(m,4}195856issﬂ(m, (19);18.8348t47, (b 1AN- 5. 81 (m 2H), 6.81
(d, IH), 7.23 (d, J =8 Hz, 2H), 7.45 (d, J =
8Hz 2H) 777(dd J:8and3l—|zll—|) 8.37 (d, J=
le I5H) . Exanple 16 Preparation of (I
b) - 17- cycl opr opyl car bonyl - 16-et hyl -1 | -[ 4- ( 3- py
Pneplanatlyh ))f (lﬂﬂdﬂy,ll}’li)-lgs(icvdopropyldndmnﬁ)-éﬁ-stlmnyl-11 [4-(6-

17 b |)-16-ethyl cst 5(10
'Slﬁtga g’l’(bﬁ{ g'@s&%xab"?ﬁ Sr‘%‘é% hanegl yIy gie{ ZI (19
@@ﬂﬂ)‘m (@claﬁﬁﬂw&dhpl)ﬂméﬂﬁﬁﬂmﬂ()@ﬂfla-&ﬂ(nmwﬁ@bhc 1,2-

trien-3-one cyclic gthanedl .acetal apd

T hAGS ST HPCHPIBIR RIS SRS il RGP Pinifo ERgiiges described

I B f
conpod%ggm%7% i el éﬁu&n%é E%t%@(%%g%dﬁﬁb&rbﬁc%&hﬁhelaststep)

Rusificgidn by @ryatall@at@n om hepgg gave thytitlescomppiynd. 5’2443’/4 yigldsgver these

{)%g%b% 167I EWR r Opy cargcﬁ?/lsql%g gast?llq’ 11 2[87-%-28@’

namykx}:phwyb};(g;smams (d,J=7Hz, 1H), 4.88 (d, J=11 Hz, 1H),4.95(d, J =

4, 9- dlen one 16a 17b 17-(

e i 23kl (R T BT 4 T s @3-
Gl C Rane 9l 185 8ialdwess wzangf orned into

l?r/l}?(—): 7t’l;‘:’tﬁ%gzl’J::jj(;npound usl?)rig Hgg’ procedms described in

exanple 1 steps e, f, g and h. Purification by

ﬁreE%I%t ive LCMs foll owed by |yophilisation gave the
npound. (22 %yield over these 4 steps). 1H

l(aﬁ@ﬂ 05'{121ﬁ,lﬁmﬂﬁ}l7-¢ﬂl@r&5'l‘(aﬁb0"3’l4)6-eﬂly3-11-(14-(3-13)'"(113)'1)-
98 (m 3H), 1.07-1.14 (m IH),
lihezsll-f“s%r“{‘)n‘?wwﬂel 41-1. 64 (m 5H), 1.91-1.99 (m
IH), 2.03-2.11 (m IH), 2.24-2.85 (m 10H), 4.46 (d,

a. (16a,17p)-17-(Cyclopropylcarbonyl)-16-ethylestra-5(10),9(11)-dien-3-one cyclic 1,2-
ethanediyl acetal
Reaction of 17-(cyclopropylcarbonyl)estra-5(10),9(11),16-trien-3-one cyclic 1,2-ethanediyl

acetal and ethylmagnesium chloride according to the procedure described in example 1 step
d afforded the title compound (87% yield). "H NMR (400 MHz, CDCL): 5 0.60 (s, 3H),
0.80-2.64 (m, 28H), 3.99 (s, 4H), 5.54-5.58 (m, 1H).

b. (11B,16a,17)-17-Cyclopropylcarbonyl-16-ethyl-11-{4-(3-pyridinyl)phenyl]-estra-

4,9-dien-3-one
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J=7H, IH, 580 (s, IH, 7.25-7.30 (m 2H), 7.35
(dd, J =7 and 5 Hz, IH), 7.48-7.53 (m 2H), 7.46 (dt,

wa200589@and 1 Hz, IH), 8.57 (dd, J= 5 and 1 Hz, PAHEP2005/051265

8.84 (d, J =3 Hz, IH. Exanple 17 Preparation of (||

b, 16gl7b) - 17- cycl opr opyl car bonyl - 16-cthyl -1 1 -[ 4-(6-nT

t hoxypyridin- 3-yl)phenyl] -cstra-4, 9-dien-3-onc

(158 Qv[é\)Ym(chZrog@pﬂk&%@n)yi Geaheuas) 103.6¢ 188 Meh BséredyStc10)-

L 9(] 1I")-dien-3-one cyclic 1,2- ethanediyl acetal was )
cthanedity bwasrfransformedeintoj oryde titlg epmpenad ysing gherecedures described

e e R P e
tga_tvte Ime tﬁ’ld:rdofdp&gid. gzlz;)e y}ietk_bd)\fégthesd‘# ﬂ?’ﬁ). og rr?mw@nmgt %90153): S

| e conpounda. % Vi e over es st e ;
035 (3P4 02ds v 7 T, D0 RF 0.5 38 301 Lot 34 (m
IRFA R b 14935, fdganm i e g, s
T HJ7 HZ 180, 589, (s JHD87.25-7.301m, 2H), 7851dd3 X hrandi§iz, 1H), 7.48-7.53 (m,

A 15 0P 5, 2SR L -5 W

b, 17b) - 17- cycl opropyl carbonyl -1 1 -[ 4-(3-pyridi nyl) phcny

| ]estra-4,9- dien-3-one a.

@ - (Cycl opropyl carbonyl)cstra-5(10),9(11)-dicn-3
ld { ' 7 [ héky-

I_Fﬁ%ﬁr% dfg_ @,f&a,ﬁfbm%%praﬁﬁ&ﬁho@lﬁﬂ&m 1198-(6/Mthéky

, 12,1 was ‘added dropwi'se to a
pyddiacB-xiphenylhestia-49-dig)-3gme

(G0l PR REREmY REbh e Mo 3t ichts bdd SicT.2

dthlinedilDéretal Was traheforrmednintor apgrertitie tcompqind rusing/ithd prodetiares described

reaction tenperatuye was kept below.- 70 QC. .After
PRPRG S B Isb LR B GROBOr R boonic acid I 5t step.
HEH ShrOYBASEP APy Patié the Mitl¥Bsmptalel@ {141 vOavId S€er these 4

foll owed "by water. The organic |ayer was segar ated and

steps).ali3D (s 3Hh PE2 (hds SHe.r3aD1 @85-019P éw, #Had H7vh (bl Y, 1.25-

1581 T, O SRR SATE Al PUELE T L0, 160 5, 30
od, 0l 8 F2{ OH) L2 1v3S (uy12H)]j 242-Dy6 (o) 20N 7.0% (diyd =Ry @iz, 1H), 8.37

sd?IJQZth,el%.ane/ ethyl acetate, 4/1) to give

Example 18
Preparation of (11p,17p)-17-cyclopropylcarbonyl-11-[4-(3-pyridinyl)phcnyl]estra-4,9-

dien-3-one

a. (17§)-17-(Cyclopropylcarbonyl)cstra-5(10),9(11)-dien-3-one cyclic 1,2-ethanediyl
acetal

K-selectride (1M in THF, 12.1 mL, 12.1 mmol) was added dropwise to a cooled solution
(-78 °C) of 17-(cyclopropylcarbonyl)estra-5(10),9(11),16-trien-3-one cyclic 1,2-ethanediyl
acetal (3.7 g, 10.0 mmol) 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
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(17b)-17-(cycl opropyl carbonyl )estra-5(10), 9(|
| )-dien-3-one cyclic 1, 2-ethanediyl acetal (2.1 g, 5.8

wonms/ 09872 yi el d). 1H NVR (400 MHz, CDC 3) : drPOI/BR2003051265

3H), 0.80-2.59 (m 23H), 2.86 (t, J =9 Hz, IH, 3.99
(s, 49, 5.55-5.60 (m IH. b.
(17b) - 17- (Cycl opropyl hydroxynmet hyl ) estra-5(10), 9(11)-d
Boud NSO L£36kltiof whs ddded idhspRedi fyllovaddly ateh BiR ot mmafa‘r was
-(cycl oglropyl car bonyl )estra-5(10Q), 9(11)-di en-3-one

spy@qateé apd the agijequmhiapRTyYas a@acmd)thr@ﬂmisw sthﬂ %qe) Therpombined

g%?ﬁ’s %ﬁﬁgﬁ%&oﬁwl uni %&ﬂﬂlsﬁjﬂ? fyr%ig)éaﬁzgg&%%,sg The crude

ficoBuaiwak ])umﬁeddxy@blu;ﬂn cbtanetogtzpBy (i, beptame/ahyi |a¢ewg,eM1) to give

AREBEEESRErep EhoraDFR R0 Lo Chond i Pl oo 2.1

£9. 9ot '55%[59&&)” @vaﬁ@kmm}l,@@b@@sa ad9eg 3@ sde. 59 (m, 23H),

m xture was filtered, washed with ethyl acefate and

286 (t ] +OrHe, 32900 AD 5 65-560(medl)-t 0 gi ve cyclic
(17b) -

17- (cycl opropyl hydr oxynet hyl )estra-5(10), 9(1 ) -di en- 3-
br(em)rmmyhmmbymy@omthjlkseag(lo&9a 1yrdteh;3-ed 6 dic 1,2-

y| eld product still contained sone ethyl acetate). 1H
fibanedidacsel, cDa3) : d 0.20-0.59 (m 4H), 0.70 (s,

K'ﬂb}uﬂ@n %ﬂ&c?&%ﬁr@ylmyl 1@919 1 }_gldmn-g 048 @yéhcfdz 2-ethanediyl
@ce@m(% g 5.8 4ammpl) mbﬁbﬂwﬂ»er (ﬁ%w@ybas@éd@@}qw(ﬂy o @m*@t(ﬁ v

%“éé"t“g'?égxg‘)‘é%‘r | nﬁ&%&?@pr ceﬁ%’ es "érés ridf@gﬁ?{r?y(%mm under

?Ki&ﬁlgé@trbo@}hﬁdégAﬂeﬁnlﬁb& §tirfin® 2t-01°C a saturated aqueous Na,SO4 solution
cycl opropyl hydroxynet hyl )estra-5(10), 9(|I
%ﬁd@ﬁ unill ey cqlqur disappeared. Solid N SCy s gfdegand the mixture was

NN%&% SALHER Gy %mmcgga&% held te ﬁﬁ%w)ﬁr&@&%&mm givbieyclic 176)-

Uf(cyblbpromllhmﬁomy@)mﬁaﬂ H))a9(121) ﬁkn’@ -A® l(mthm}hyl acetal (2.2 g, 5.8

foL 5p0% el ofidhes st SiohPealcenf. ) Goqpis

Cmchgl-a)o .20-0.680m| 4H), g .70 (s,)3H), 0. zzz 2. 5|9 (m, 21H),I 2.85 (dt, J=9 and 4 Hz,
17 4- Bronop en 17-(cycl opropyl car bonyl )-5-h
}H}é é§ 9283038 ( Eﬁkycllc 1, 2- et hancdiyl acetal To

a solution of (5 a, | b, 17b) -

| - (4- bronmophenyl )-17- (cyclopropylhydroxynethyl)-S-

c. (50,118,178)-11-(4-Bromophenyl)-17-(cyclopropylhydroxymethyl)-5-hydroxyestr-9-

en-3-one cyclic 1,2-ethanediyl acetal

According to the procedures described in example 1 steps e and f (178)-17-
(cyclopropylhydroxymethyl)estra-5(10),9(11)-dien-3-one cyclic 1,2-ethanediyl acetal was
transformed into the title compound (26% yield). 'H NMR (400 MHz, CDCL): § 0.12-0.57
(m, 7H), 0.79-0.89 (m, 1H), 1.10-2.12 (m, 17H), 2.27-2.40 (m, 2H), 2.65-2.76 (m, 2H),
3.88-4.03 (m, 4H), 4.14 (d, ] = 7 Hz, 1H), 4.34 (s, 1H), 7.08-7.13 (m, 2H), 7.32-7.36 (m,

2H).
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hydr oxyestr-9-en-3-one cyclic (1, 2-ethanediyl acetal)
(726 ng, 1.3 mmol) in acetone (25 nl), 4-nethyl nof

wedosnedN oxi de (438 ng, 3.7 nmol) and PCT/EP2005/051265

tetra- N-propyl anmoni um perrut henate (VII1) (28 ng, 0.08
mol ) 3gere added and the reaction m xture was stirred
for 2 hours at roomtenperature under a nitrogen

at &%ﬁb%ﬂ-lﬁ(d-l}ﬁﬁ:@h@ dﬁ? loﬁ;%y'l@a}bd@l)es-ﬂﬁli@ﬂy@ﬁcb-ené-
the mxture was stirre or hour then filtered

ohe exelit 13retkanediyl aeptalnashed properl y with ethyl

3658hBon Bt A TR -aRoRABRAR] ALbybBp bR Sty -5-

give

bﬂdrbmmhﬂwéﬁefmd(medtmmﬂwcaab L@26ying - 153 wmmmym 25

ety MK 8185 2 fmeDe N progyBipmppiim
?Eﬁuth&a&QVﬁ% gﬁ 1(1@1 0. (&E@m?éve@@aﬁ)@rﬂ ﬂncétgé regbﬁon mixfee \4a§)s511'red for

? hggrs (amoom-tpmpa‘atgzp.lmdgg Kitfpgepqmosphere. |S1hca ancll_qleptane (14 mL) were
I

| en- %L one %@%%@?@%{r %g&%rl, g%gg 8‘?‘%8 s{g?i(%%g%iaﬁéwgs&d

prapetly with ethyleqeetgte( 'Bhe, filtrhtetwad lgpotatdd-t0 drynkssdorgivih €5uy1 1B;17p)-11-

fetoriophensh I iaroabieatrori S P S br g e SRR pibaneiy

fabédlmzqa%qmdmbg%@%gﬁh ) NMIN'{EOO(MQQ Mh) @D@llﬁ; 3H)d0 80-2.39
rn)m% 766- @54 (my §HD), 3.854.96 4&14&3&17(7% ove ?(7nﬁs 1H), 7.06-
%}@7(%)) 2%b&5’7 308p }ﬁ)car bonyl - 11 -[ 4-(3-pyridinyl)phcny

I]cstra 4,9-di cn- 3 onc ( 1l b, 17b)-I

& QlaTHAmeebp)  SRIS B e o

ch&aﬁg fthe poeedudedestribed inefinglell step (3u,11BUTRY-1164-i on
prepar ative LCVS followed by |yophiljsati on v

BB [l sRRmePYIsopy SR i bor AR Cahggediy
acéilaIQv}f %aﬂs?omr%h")nto Qle %e 80:%30&[11(65% Weld) 2Nﬂﬁ{ 4b0 Mz, GBCL,): &

P.227s, 33320’%31‘9 83!9)% 2211)34,316141 ﬂstllﬁnﬁ fs(sHkH (7192-7.07 (i, 2H),
;8%9712(542@ 7.86 (dt, J =8 and 1 Hz, IH), 8.58
(a0 =B

I—I), 8.84 (d, J =1 Hz, IH. Exarrple 19
Preparation of (I

%.’_(%Zl?,}’iﬂ% 179 )gcllo%e'cr)pﬁgarlcm qpl?%h-(&-pyl’nﬁmg'gpﬂtnyﬁ t}/:P X r9-|-dd en-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 lyophilisation gave the title compound (66% yield). 'NMR
(400 MHz, CDCL): 8 0.32 (s, 3H), 0.84-2.82 (m, 21H), 2.92 (d, J= 13 Hz, 1H), 446 (d, J =
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, J= 8 and 1 Hz, 1H), 8.58 (d, J =5 Hz, 1H), 8.84 (d, J= 1 Hz, 1H).

Example 19
Preparation of (118,17p)-17-cyclopropylcarbonyl-11-[4-(6-methoxypyridin-3-
yDphenyl]estra-4,9-dien-3-one
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yl ) phenyl ] estra-4, 9-di en-3-one( 1l b, 17b)-1
| - (4- Bronmophenyl)-17-cycl opr opyl car bonyl - 4, 9- di en- 3-on

we2masiansf ormed into crude title conpound uBCTIBP100E051265

procedure described in exanple 1 step h using 6-

met hoxy- 3- pyri di nyl boroni c acid as reagent.

Purification by preparative LCVS foll owed by

MBAhB)L1 IS@ALBRMO 1Ilh&yélbplbpyw@mgwd-dxe&@&ﬁemlﬂhsfomed
R/R g)bfooaL gDC?% 2 (s, 3H, 0.83-

pig-grudeptitlpcomgounsl mmgshernroceﬂm)e despribed ingxamplg 1 stspMSIPa 6-

%‘@2’23?5!%“3@"’05%@ Qe}ﬁ %Zfei}i% 6Pl?nm I%re%ﬁx g'gx:Mﬁongwed by

Bophilsatitm gavefhe tle 8mpolind JE0% yitdd). iNHMR (E&(awlzecmlg) 5 0.32 (s,

0
EM%S%@P%MWWO— K Pz LSRG 344 @l 57, 580
mermlﬂﬁyzam) 9:90i71%- (&, OHY, 742-7.46 (m, 2H), 7.77 (dd, J = 8 and 2
&7& cI opr opyl car bonyl ) -17- met hyl estra-5(10), 9(
b&ﬁ'—’ |H\30 1, 2- cthanediyl acctal
L- selectrlde (3 0 m., 3.0 mol, IMin THF) was slowy
added to a cooled (- 78 "C) and stirred solution of
7- é’ opr opyl car bonyl ) estra-5(10), 9(lI
. i en-3-one cyclic 1,2- ethanediyl acetal (500
F&spaiati’bnl'ﬂmil)B,myll7-cyclopropylcarbonyl-17-methyl-ll ~[4-(3-pyridinyl)-
%h edtRi-9ldich-F-0he 6- t et rahydro-2(1 H) - pyri m di none
m., 2 7 mol) in dry THF (20 rTL) under a

ni trogen atnosphere. After 1 hour
rdA7 E)e17(-(01vclppmpylczqunyﬁr57-m@ym&é(l%ﬂe1)-65&3—% cyclic 1,2-
% %{{,aa\@@&lstlrred for an additional 1.5 hours while

e tenperature raised to - 30 C. The reaction m xture
Lsslepdde G mbs 30 wanady 1Mird THR) wacstlaydy wilded tea hgdled (-78 °C) and

t.at d d
SR Ren o SRS DA SR R S Pk 2
éﬁ{ﬁge@@) ao’éiglj ({dﬂﬁngﬁ,ClM/ﬁﬁbB anaen,e camlapyaraaa ﬁd-tetmthymm@lH)The
crude product was purj col um chronm
CeeginbRB el 3 oD b i THRAED g apetiaghigep aimiosphere. Afer 1
L&Z'm —7187’(3 methyl iodide ﬁl .7 mL, 27 mmol) was added. The reaction mixture was
(cycl opr opyl car bonyl ) - 17- net hyi estra 5(10), 9(1 1) - di en-

Siraddorancidiitions] 1.5dobeeltieyhe tamperaturq raise tory-30."6 7 harreiction
5]]9)%'/0%(¥| & ggu(re(il mbﬁyééroa%d%w%%hﬁth% ag%% 8[31 %ambggﬁ organic layers
YefewvBh@lwitha sdtinfated aqueous NaHCO; solution and brine, dried (MgSO;) and the
solvents were evaporated in vacuo. The crude product was purified by column
chromatography (SiO;, heptane/ethyl acetate=9/1, v/v) to give (178)-17-
(cyclopropylcarbonyl)-17-methylestra-5(10),9(11)-dien-3-one cyclic 1,2-ethanediyl acetal
(255 mg 0.67 mmol, 49% yield). 'NMR (400 MHz, CDCL): § 0.67 (s, 3H), 0.78-2.72 (m,
27H), 1.23 (s, 3H), 3.964.02 (m, 4H), 5.57-5.61 (m, 1H).

b. 118,17p)-17-Cyclopropylcarbonyl-17-mcthyl-11-[4-(3-pyridinyl)phenyl]estra-4,9-
dien-3-onc

(17B)-17-(Cyclopropylcarbonyl)-17-methylestra-5(10),9(11)-dien-3-one cyclic 1,2-
ethanediyl acetalwas transformed into crude title compound using the procedures described
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b. 11b, 17
b) - 17- Cycl opr opyl car bonyl - 17-ntt hyl -1 1-[ 4- ( 3- pyri di nyl

w0 plesngiojrstra- 4, 9- di en- 3-onc PCT/EP2005/051265

(17b) - 17- (Cycl opropyl carbonyl )-17- et hyl estra-5(10), 9(
| 1)-gpen-3-one cyclic 1,2- ethanediyl acetal was
transfornmed into crude title conmpound using the

BY el &tepsl 65T § hiExl iPrifoafioib HPLSthlRﬁveﬂ by fiyopHilisdtidn Bave the
Purification b HPLCfoIIovve h|||sat|on

ave
fiflecarmonad. € K Rxield over fiesod stont) NV (400K, QDGR )42 5, 31,

SR A M2 oM o0 By e R a0 IR 40 0

1H),,7.3A. (ﬂd), J(=4 and &HB, HE), 7.564d, J#& 83Hz,(1d|ﬁ, 7.85(dt, Jend asd $z, 1H),

b 0 12% g 308, £ ol 0.5 007 5 202" B

IH). Exanple 2 1 Preparation of(II
b, 16a, 17b) 17-cycl opropyl carbonyl - 16, 17-di hydro-11-[ 4-

ézm;l_a,le tricn-3-one a.
AR R AT s
pyridingl)jhchyl -5 egiilopropaid6, 17 eSould, 96 Hyida-3eime( 60% oi |

di spersion, 197 ng, 4.9 mmol) was added to a stirred
sol ution of trinethylsul foxoniumiodide (960 ng, 1.1

mf?g& 147%) ﬁ@@c(o%%ﬂﬁaarmm@mmymm&ﬁwwm 17]estra-

m nutes a sol ution

$10),8(1d) Hpptrigns3-ene exshy W&bwdml peptalg(| 1), 16-

SRR O dpl G0 o et S0y cnsincr

tiireethydsutfoxapinmmiodids r(%60mag, lplommeb in PMSQ (9-mia) underamitrogen

{ t i { t
AR vt sl BB T oA et R Byaa s
&ﬁﬁn\/ﬁﬂﬁe&fy&‘lﬂg @, bzeamledlyl deékﬁl) (1400?&‘@ a.l Iiﬂi’lel) gi dxgiﬂ“m? (Gdﬂc)twas added.
urifje cal utm chr omat ogr a i
Eh@}r anypc%e SRS poureg 50 5%‘37% faaﬂ E’f@ﬁ%ﬁ’ with ethy! acetate.
q4€ E&Hﬂﬁn‘&/ ofgantd Myerd Rerd 'vs)éﬁhe(l withbrihe, 7(91)ed (MgSO,) and the solvents were
17- (cyclopropylcarbony

tVapdiateddn vago-Theyards {W@ plmﬁ}ecbbx eclursy dlgpmatography (Bi0,;

B85, B0 MR S8, G 0 ey

07 ?@Cﬁpﬁ@y(cmt%ﬂ& 173diR{ir¢-3 H-8Ydloprapah 6, Ki]exdra(5(1 0) AK1)1), 16-trien-

YRR 4 3 Shapetikt asal 004 mE DT dd 06 pield) SNMR (4007

)dﬁdlbesw I71-2 50 (m, 28H), 0,98 (s, 3H), 3.97-4.02 (m, 4H), 5.56-5.60 (m, 1H).

b. (11B,16a,17B)- -17-cyclopropylcarbonyl-16,17-dihydro-11-[4-(3-pyridinyDphenyl]-
3’H-cyclopropa[16,17]estra-4,9,16-trien-3-one
(16a,17B)-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 steps e, f, g and h. Purification by
HPLC followed by lyophilisation gave the title compound. (24 % yield over these 4 steps).
'NMR (400 MHz, CDCL): § 0.70 (s, 3H), 0.68-2.78 (m, 23H), 3.03 (d, J = 12, 1H), 4.41 (d,
J=8 Hz, 1H), 5.78 (s, 1H), 7.31 (d, J = 8 Hz, 1H), 7.35 (dd, J =4 and 8 Hz, 1H), 7.49 (d,J
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3'Hcycl opropa[ 16, 17] estra-4,9, 16-trieii-3-one (
16a, 17b) - 17- (cycl opr opyl car bonyl ) 16, 17-di hydro-3' H cyc

wo opsoeaidl 6, 17] estra- 5(10), 9(1 1), 16-tri en- 3PONEP2005/051265

cyclic 1,2-ethanediyl acetal was transforned into
crudesjitle conpound using the procedures described in
exanple 1 steps e, f, g and h. Purification by HPLC

£ gIHA YRy 786 (4y 9N dridsAATE, Q B, BSE(dE) = L iahd & 818d.(d, J =3 Hz,
(24 %‘\?jel d(oger these 4 gt)eps) ti{LIBI;IT\/R (405E7‘I§\)/I[—|zmp CDéld’B)

1HY 0.70 (s, 3H), 0.68-2.78 (m 23H), 3.03 (d, J = 12,
IH, 4.41 (d, J = 8 Hz, IH), 5.78 (s, IH, 7.31 (d, J
=8 Hz, IH), 7.35 (dd, J = 4 and 8 Hz, IH), 7.49 (d,

J=8 Hz, IH), 7.86 (dt, J =2 and 8 Hz, IH), 8.57 (dd,

é:ﬁdeSHZ’ ;I—|%|,|8.83(d,J:3H25II-|). Exanpl e
ration o
bmbﬁ?atib?xmf(ﬂﬂmmgﬂ plﬂeﬂlﬁﬂgpﬁwbﬁnm@m&yﬂ-ﬂ-ﬁf ~(33pyRidinyl)-

é ra-4,9 I cn- 3-onc 3-oxlI nt
W%Pﬁbem neémm# de (20 ng, 0.30 mml) and
ﬁg&?%yl%nm%%&(%ﬂ?@gg} @3Pmitol) 2h& %aP (14l PHeRaddo a stirred
mslmﬁm:oﬂm mlg'(O.E(yninmb)rcd‘myl ﬂclasuuaﬁyn-wqmpy;dasugnylfw-memyl.u [4-
oyl di 4
ey R RFEA G PR Rielorehs il SheieAr SR aLe vas stimed
MFE QP RRIAkMperafifChnd e eRitidtaliohRe titds @ith didiRgoriéthdne. The
di chl'or onet hane. The conbi ned orgam c Iaﬁerrs wer e

mmtéepdtqﬁg@e@nwas W sisied tieneh p@hse seRarate e and prapgrisd to
f
A B i gk K iR B
]3 1671 2f)el 7e<pynbp;dpylaarb(myw 6-methyl-11-[4-(3 -pyridinyl)phenyl]estra-4,9-dien-

STt Rl RGP DS PN B A R coonas
gm%g) %3:34; Midlﬂin@bt (2stHan@ )00, stlas (ﬁmm)), 437dt 4 @&l 1H)S.89

ArleSH R, ool 1P, 7362020, 335 (94 05 8 0 15t A A47-7.51 (m,
%H)’r?fg(é%ﬂc glan%h"hz 7H)°>§ 5?3?11, Jj?aﬁdngdi P 84'(131':11& 1H).
(dd, J—5and1Hz IH) 8.84 (d, J= 1 Hz, IH). :

anpl £, 23 Preparation of (Il
E}gﬂ%@l (3-pyridinyl)phenyl]-17, 24-cycl o- 19, 21-di norc
Pedpardtiot-of ¢1 1)1 34-48-petidinglphenyl]-17,24-cyclo-19,21-dinorchola—4,9-
diene-3,20-dione
According to the procedures described in example 1 steps e, 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
lyophilisation gave the title compound (18% yield). "H NMR (400 MHz, CDCl): § 0.47 (s,
3H), 1.24-2.82 (m, 22H), 4.48 (d, J = 7 Hz, 1H), 5.80 (s, 1H), 7.23-7.27 (m, 2H), 7.35 (dd,
J =8 and 4 Hz, 1H), 7.46-7.51 (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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According to the procedures described in exanple 1
steps e, f , g and h 17, 24-cyclo- 19,21 -

waleovsnedrot a- 5(10), 9(1 1) -di ene-3, 20-di one cycl PCT/EP2005/051265

3-(l, 2-elhanediyl acetal) (US 5 084 450) was
transiprnmed into the crude title conpound.
Purification by preparative HPLC fol |l owed by

aH
bi@ﬂmﬁdnﬁﬂlm CDéxgsﬂw:dxgp ?mﬂynjl-lgzmeyggd»ﬁll
dinpyc ola-%%-déeaw-’»ﬁﬂ:dmnm 80 (s, IH, 7.23-7.27

bpe 8y Lo offea eﬁ?léff&"“*ﬁf oy e sid s

bordte in the last $tp th8 til@ c¢mipoudd wad otitizined frdm 1E,24-rcp¢le—19 21-dinorchola-

56101 5T Pnns 2 fioms kv dnCh2 stiansdil avsiat) (1% viskdh JFLNMR 100
Nﬁﬂz cHcLy fz?dﬂ&ﬁ Fsl gH?*lesOﬁﬂ (%L&QH%B%QS UsNg46 (& T = 7 Hz, 1H), 5.80

procedures in exa and usi ng

6, ), ﬁ@)@)(dsbp? Hzg 1)y 738747 (a:n, 3H),d 40s7. %(Iaat?é{)b h78 (dd, J=9 and 2
e conpound was obtai ned from
*i’% tp? %3@(%” 1%*,‘%1?& nor chol a- 5(10), 9(|

| )-di ene-3, 20-di one cyclic 3-(1,2-elhanediyl acetal)
él?%l%bgl d). 1H NVR (400 MHz, CDO3) : d 0.47 (s, 3H),
1 (m 22H), 3.98 (s, 3H), 4.46 (d, J = 7 Hz,

Prépardtichbf (B1p) 1) [4- (ﬁ-p@ﬂd(n@l)pﬂcn?l]917l;ﬁrcy|cld)-1§5217dlil8rcﬁoﬁ.24 9-
( J 9 and 2 Hz,

7.40-7.44 (m 2H), 7.75 (dd,
&'ﬂ}‘c':’g)oﬂho‘("o"ydﬁ'“l‘?w | H). Exanple 25 Prepar ation

Pfiak khe ocedure descnbed m example 2 ](1 IE% -11- L4-(3-pyr1 £;phenyl] -17,24-cyclo-
Cycl o di norc

b I hcnyl
b dnog oA e %om%mamm@enmtodélmsnn Bhe

Bﬁf’cﬁ&ﬁgﬂeﬁyﬂﬁzgﬁ'}/ %.%2{%1 l%?ﬂ% ' o2 C&gﬁ% -8b0ldione hydrochloride (100%
ﬂriQIdX mm«mymscg) 106453 218312, 80e(m, 22T 8150 (dic- 7 Hz,
t
ST 3 25 BN AT 35 T B0, 2,501 o531 2D 6057 7 el 828 =7

h 1; | d 1H NVR (600
Pe; ﬁqﬁ@sd(grjetﬁmrﬂ? k96(d£|9=(1 ﬁg%yglg 82) = 22H),(

* 4.50 (d, J:7Hz IH) 582 (s IH), 7.30-7.33 (m

2H) , 750753(m2H) 769 72(mIH) 8.25 (d, J=

( > S ipe Sd' Hd) - &4-3- y &mHlZ-
qﬂ)llﬁglﬁgdﬂﬂ)elbgyc opropylcarbonyl-6 16- lmethyl 11-[4-(3-pyridinyl)
phenyljestra-4,9-dien-3-onc

According to the procedures described in example 1 (68)-6-methylestra-5(10),9(11)-diene-
3,17-dione cyclic 3-(1,2-ethanediyl acetal) was transformed into the crude title compound.
Purification by preparative HPLC followed by lyophilisation gave the title compound (14%
yield).'NMR (400 MHz, CDCl): 5 0.38 (s, 3H), 0.85-2.88 (m, 24H), 0.99 (d, J = 8 Hz, 3H),
1.32 (d, J = 8 Hz, 3H), 446 (d, J = 8 Hz, 1H), 5.84 (s, 1H), 7.27 (d, ] = 8 Hz, 1H), 7.41
(dd, =5 and 8 Hz, 1H), 7.53 (d, J = 8 Hz, 1H), 7.94 (dt, J =2 and 8 Hz, 1H), 8.59 (dd, J=
2 and 4 Hz, 1H), 8.90 (d, ] = 2 Hz, 1H).
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(6b, Il b, 16a, 17b)-17 - cycl opropyl carbonyl -
6, 16-di ncthyl -11-[4-(3-pyridinyl)-

w@b@ayydoest r a- 4, 9- di en- 3-onc Accordi ng to the PCT/EP2005/051265
procedures described in exanple 1
(6b) -6 met hyl estra-5(10), 9(11)-di ene- 3,17-di one
cyclic 3-(I,2-ethanediyl acetal) was transfornmed into
the crude title conpound. Purification by preparative

Bl [ owed by lyophilisation gave the title

ﬂ gélggolgh,ggﬁ)-ﬂ-%ép @Wth%ﬂu [4@%.%%:1-2-

,a)mn,(mstra@-ewm-m@w 4.46 d J = 5 84

.&&c Mmm;e egi e d%scfib%i @Efxaxpﬂ'} 8,1 61&% ﬂ‘ﬂ}) 1j @ héo g.e%yl) 17-
dslélopllo lcarﬁon@ﬁlé-ﬂﬁthylkstra 2,9atih- 34-01h'éZand |2|=B1'but§lsﬁﬁn3(1§&mrﬂdme were

npl e 27 Preparatl on of

lzseatfé éorfmﬁ)how% Y1 Cppo gixgl theytd v!fowmpnswl (He¥aield). [HNMR 400 MHz,

[ redi
ﬁ:bob{%% orb;zg(;s: e%i ) 8@% gégg]r(ﬁb.&%}i)r 4.49 )Sg jey, 3&&“%}{)?%% i1Rg, 7.18 1,7
4643 17 h)])I) T8C7A3 by, P h& B3B8 )35 1if; 2Hpa 79 (d, = 4.7 Hz, 2H).
2-tributyl stannyl pyrim di ne were heated for four hours
at 110 OC to give the title conpound (17% yield). 1H
NVR $4OO MHz, CDAI3) : d 0.32 (s, 3H), 0.83-2.87 (m

47 (d, J = 7.0 Hz, IH), 5.80 (s, IH, 7.18 (t,

J =4.7 Hz, IH), 7.28-7.31 (m 2H), 8.32-8.35 (m 2H)
Prog&térdne ﬂeceﬂto? Bi¥ctivityin a EPaasERliGatich, Pr ogest er one
rcceptor-B activity in a transactivation. The
progestagenic activity of a conpound of the invention
e Rl ek o4 AAPBLT bk ik tiC i HEhEE oS
@tivity) vas detesinédie dn byviié Bolssdy of Stimswe bamstir oghry (CHRRAbells as

Segpy R R 333%%%2%4%@) miob i 3BL (RORES 206 ©

THY dntiprdpEstapoiia 8aIvits of £ c@fifdud bfthe Wiventiba (BT pandastringic antagonistic

setti ng conparabl e tgo the agonistic assay descri
yetemnﬁdrm RISeHRSFoRTarbledo theagenishc a5say; d@fﬁktl;?gabove by

ﬁhﬁ)ﬁ ﬁ%’ﬂ?ac?@aﬁi%ﬂ R'ﬁrth 19 es‘e?@ne%ﬁ? B 4fGhd &8 luciferase
e presence of 0.1 nM he 1 nducer

wilfespreséﬁeeatf iyl BM bf ﬁ:ﬁedmdmgr{lm)ﬂk&qth)e}grh -hydropp-19-norpregn-4-ene-
3,20-dione. The efficacy of the antagonistic effect was expressed as the percentage of the
effect produced by a standard antagonist, (6§3,11p,17p)-11-[4-(dimethylamino)phenyl]-4°,5°-
dihydro-6-methylspiro[estra-4,9-diene-17,2°(3°H)-furan]-3-one. Agonistic ligands do not

inhibit transactivation of luciferase activity produced by the inducer, whereas strong and

weak antiprogestagens as well as compounds with a mixed progestagenic/antiprogestagenic
profile can inhibit transactivation dependent on the dose level used of the antiprogestagen or
mixed-profile compound in question.

It will be recognized by those skilled in the art that, in the setting described above, 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



3,20-dione. The efficacy of the antagonistic effect

was expressed as the percentage of the effect produced
whyoos/osweandar d ant agoni st, (6b, |1 PCT/EP2005/051265

b, 17b)-11-[4- (di net hyl am no) phenyl]-4"',5" -

di hydrg- 6- met hyl spiro[ estra-4, 9-di ene-17,2' (3" H)-furan

]-3-one. Agonistic |ligands donot inhibit

tshRB a6kt bRintiader, Qfrelativelyf f¥oas Entagonisy willbedbRat pesiubd/a nburable
i nducer, whereas strong and weak_anti rogest agens as

derd wagremfﬁlggmjxmlq gntagopiptyagy fail to produce a detectable result.
progest ageni ¢/ anti progestagenic profile can inhibit
transactivati on dependent on the dose | evel used of
the anti progestagen or m xed-profile conpound in
question. It will be recognized by those skilled in
the art that, in the setting descri bed above, the EC50
determined is nore or | ess absolute and depends on the
intrinsic property of the tested conmpound itself,
however, the |1 C50 depends on the anmount and agonistic
EC50 of the inducer as well the intrinsic
property of the tested conp tself. Thus, with

t hesane anount of inducer, a relatlvely strong

i | PN +n nrn Sy Al LN
e oA P R Bag o0 O] [PREako B, og JRHRAR R0 (30 ([ERBane B (%)
hr oduced a_detectabl el(¥ds f TA:zl LECLAINS 1. A donpound
decor di[AE-100 For mil 2492 wher ei N26TE=H} )| o | x |A64
BNOH, [BIREFLMC) a) ky| [4480(1 - 4C) aBAEON1- A5 are 47
ubst i t|§2EdOith R, [485 N, prov|6R8E-1hat at | ed§? one
#nd not|LHBE:@ t han t h@es of Al- AMZE-280 N, or one [43 two
g Al, [A®Eaqgd A5 arelsdls and t helgoi8mse%s are C, |50
f¢/bsti tlpylzgdpgom th R | [sand A3 and|2gk-h®get her refpesent
TUsed1pgPzo i Nng o|ﬁ_;0a TUSEd T (VRE-@ S X- Nenygy ed
§iroy SGE_UIHaIﬂIﬂg @p@matric T YL optlonay,y
:gHbat -t Itlgﬁ_ t llhuucshu IIUI e ha G 9cu|u1 Ot
|

(|

10, ::,}3 09/]?\: |I ‘rl\: 42 >5| ||ucI;1Jrc\|\| Ilc4 63 setected 32.g||| T
A ) T AN - MMM TS (XA 35
12 4E-09 56 2.5E09 . 26.5
13 6.6E-10 46.8 6.10E-10 38
14 5.7E-09 49.75 2.9E-08 345
15 7.4E-10 414 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 7.51E-10 66
19 5.1E-10 28.3 4.27E-10 57
20 . |4.9E-10 37.5 1.3E-10 58
21 2E-09 18 1.4E-09 58
22 6.4E-10 43 1.47E-09 32
23 2.9E-10 17 3.25E-10 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
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R2 is H (I-4CalkyL, or (1-6C) al kenyl, both
optionally substituted with an (6-10C)aryl group,

wWOoRi0640929%2 opti onal | y substituted with one or nBEEEP2005/051265

hal ogen and/or (l-4C)alkyl; and R3 is H or

(1-4G3al kyl, optionally substituted wth one or nore
hal ogen; and R4 is cycl opropyl or cycl opropenyl both
epiipggal |y substituted with one or nore hal ogen and/ or
(T-4C al kyl; or R2 together with R3 fornms a 3-, 4-, b5-
or 6-nmenbered carbocyclic ring; and R4 is cycl opropyl
or cytl opAspepgindrsedrdiogtae Boranlal, wheseini t ut ed with one
or nore hal ogen and/or (l-4Qalkyl); or R2 is H or
(1-4C)al kyl RandR3 together with R4 forms a 5-, 6- or
7- menber ed raped or unsaturated carbocyclic ring;
R5 is Hor (I|-4C)| kyl; or a pharmaceutically

accept abl e gaiy, and/ g~ kydr at e f8rm d/ or prodrug 5
thereof. 2. A <f°‘0n‘po gcor di ng &y g‘?ai m 1
characterised in th A5 gre [C, |sBhstituted with
R, or N, provided that at Yeas e apd not nore than
three of Al-A5 areN. 0 3. A [conpa according to claim
1 characterised in that~gae si-t-Wwvof A, A2 and A5
are N, and the other @ substituted with R, and
A3 and A4 toget her 56 a fused benzo ring or a
fused five- or siXZnenbered nitrogen-containing
aromatic ring, both optionglsly substituted with

hal ogen 5 and/or (l-4C)alkyl. 4. A conpoundrgga®ddi ng

to claiml characterised in that R2 is H, (I-4C)alkyl
or (I -60C) aXlis@yNOHPNOK -dEkalkyh NA(-4€ds¥k i t uted Wi th an

Al-AS are C, substituted with R1, or N, provided that at least one and not
more than three of A1-AS5 are N; or
one or two of A1, 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 (1-4C)alkyl;

each 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

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)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

R2 is H or (1-4C)alkyl; and
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(6-10C)aryl group, which is optionally substituted
with one or nore hal ogen 0 and/or (I-4C alkyl; and R3

wo s00st0ea917 | - 4C) al kyl , optionally substituted WCHEPWE5/051265

or nore hal ogen; and R4 is cycl opropyl or
cycl opg openyl, both optionally substituted with one or
nmore hal ogen and/or (l-4Calkyl. 5 5. A conpound

accor di ng §Nrogdthérwith REDANSE 561 HETmembéreatatitated or unsaturated
together with R3 forms a 3-, 4-, 5- or 6-nenbered

car bocycl icerbegyslie ribgid R4 i s cycl opropyl or

cycl opr opgwyi.; h.onal |y substituted with one or
nor e hal ogieynlsgn%;zgr ” -BA’C) al kyl. 0 6. A conpound

accor di ng dra pbaraianeuticaltyrsaceptiblersald entl/omhydtat: foRf apdortprodrug
(1-40 al kyL; a}.ndRS together with R4 fornms a 5-, 6- or

7- menber ed™®ur at ed or unsaturated car bocyclic ring.

7. A conpound according to claim2, characterised in
that R2 is H (1-4Qal kyl or (1-6C)alkenyl, both

opt i ohal | $ cempeundiageasdingia ¢laipnl ¢haractsriyedsip) thay Adfy are C,

which is ' bsty '

hal ogen a%g?%l?&% %?211 (E-yﬂ ,?V{:E%d‘%& Ptslg 8’?62 | - Z?Esnaofektylﬁn throe
opti onal | yof®\1bAS aetN.ed wi th one or nore hal ogen; and

R4 is cycl opropyl or cycl opropenyl both optionally
substituted with one or nore hal ogen and/ or

(1-4Q.al kylcomPourf deorRiap BRFCIAGCDEHArAdGriba i It Bhclor two of Al, A2
characterised in that together with R3 fornms a 3-,

4-, 5- or WdderaseNetndhs pbes are o spbstigited with Rk, and A3 and A4
cycl oprop 088 Blde® Bed- oY six- bered
substi t ut Ztgg%ﬁ%rﬁéﬁo%sgﬁ& m)rbgmzﬁgﬁitggbég and/ﬁgeli of six-mem

(1- 40) al kyditrogen-contginingaramehtia cingrbgthneptiovallyl substituted with halogen

char aCte”a%%r'kﬂté)'éﬁ‘(tyl.Rz is Hor (I-4C alkyl; and

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 (1-4C)alkyl; 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)alkyl.

5. 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 is cyclopropyl or cyclopropenyl, both optionally substituted with one or
more halogen and/or (1-4C)alkyl.

6. A compound according to claim 1, characterised in that
R2 is H or (1-4C)alkyl; and
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R3 together with R4 fornms a 5-, 6- or<7-nenbered
saturated or unsaturated carbocyclic ring. 10. A

wa@ eovpoed2 according to claim3, characterised PCI/EPBD5/051265

R2 is H (lI-4Calkyl or (1-6C)al kenyl, both optionally
substiduted wth an (6-10C) aryl group which is

optionally substituted with one or nore hal ogen and/ or
(1- 4C) al kih togeiher Wéh RS fdtmBa 5(,| 6- &V ahdferedshiutital driunsaturated
substituted wth one or nore hal ogen; and R4 is

cycl opropyliafbéﬁy iGBEMBPr openyl both optional ly

substituted with one or nore hal ogen and/ or

(1-40)al kyl . 11. A conpound according to claim 3,

char att er Asenhpoundtaacrdiip td clajet 1) ehargdterisedid thasr ns a 3-,

- er ocyclic.ring: andk4 js. .
cycl opr opB‘? lsﬁn‘g‘ﬂ]ﬁ%}ﬂﬁ @-@)aﬁcﬁr&l rP°§g‘?H‘ ‘*jﬁsyi’é‘t“‘e‘i with an
substi tut @10@!{5@1 £66p, WhidkD¢ EptdahIBORBstARE ®ith one or more halogen
(1-4C)al kyl A conpound according to claim 3,
char act er iasd@r (14¢RkyL, #ad i s H or (1-4C)alkyl; and R3
t oget her 44 &{%g hal
sat ur at edﬁ%E %ﬁ%gtﬁ)gﬁ%ﬂ”@g%@éﬁ%ﬁ%d@% o pg mofe halogen; and
conpound B¢ tsaydiopmpyler cydomprogenyldiotr qummllyssabbtlmed Wigh oné or
is O 14. Ac ound 0 to claim4,
char acterltg‘gaggﬁ Wh&j@a@h opropyl . 15. A
conmpound according to claim5, characterised in that

R4 is cyclopropyl. 16. A conpound accordin to cI aim
2, chir acHePmpaEnd ascarding toglaim chaacterised ©

substi t Utﬁgt efhlglr%thR@gﬁmﬁ%j Sa-Ns. o}%nménmﬁgychc ring; and

according to ¢ aracterised in that

conmpound R4 dsorydioptypyleor chomon@Byl béth optianally s@wtuhd withone or
A, A3, A4 an 5_ar CEI tuted with R, and A2
SN R mOTR paiperaier AR

| -4C) al kenyl ; and

9. A compound according to claim 2, characterised in that
R2 is H or (1-4C)alkyl; and
R3 together with R4 forms a 5-, 6- or<7-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
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)alkyl.

11. A compound according to claim 3, characterised in that
R2 together with R3 forms a 3-, 4-, 5- or 6-membered carbocyclic ring; and
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R3 is Hor (1-4Calkyl, optionally substituted wth
one or nore halogen; and R4 is cyclopropyl; or R2

wo ogshymiz with R3 forms a 3-, 4-, 5- or 6- nenbECEEP2005/051265

carbocyclic ring; and R4 is cyclopropyl. 19. A
compagnd according to claim 13, characterised in that
A, A3, A and A5 are C A2 is N R is HR2 is nethyl;

R3is H ﬁﬂlslciclsp&@bﬁm @ﬁﬂdpmﬂaﬁyll Bo dpu‘)oaanybsubamemdh one or

according to aim 13 har acteri sed in that , A3
A4 andA5 @@elzalomapéfm(lﬁéc)ﬂbh R2 is ethenyl; R3 isH,
R4 is cyclopropyl; R5 is H. 21. The conpound of any
one of claims 1-20 for use in t herapy. 22. A

phar nEc e uA icompoundrapasdihg tonclaion) charaatayised imdmsound

accordin 0 f clalns 1-20 and a

phar mce%’?‘é@ﬁf’&l %5 L#de carrier. 23. A

phar naceuRs gaktheORTIPRY ‘fdrﬁﬁ a%CQ@rod 7RRenitRredl satubatétlor fulSaturated
contraception. 24. A phar naceut i cal conposi tion

accor di ng cepogychi¢ iR22 for hornone repl acenent therapy.

13. A compound according to claim 1, characterised in that X is O.
14. A compound according 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 claim 2, characterised in that A1, A3, A4 and A5
are C, substituted with R1, and A2 is N.

17. A compound according to claim 4, characterised in that

18. A compound according to claim 13, characterised in that
Al, A3, A4 and AS are C, substituted with R1, and A2 is N;
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 is 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 A5 are C;
A2 isN;
RlisH
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25. A pharmaceutical conposition according to claim 22
for the treatnent of a gynaecol ogi cal disorder. 26. A

wais@s092982 conpound according to any one of cl aP@BER2088051265

for the manufacture of a nmedi canent 27. A use of a
compoand according to any one of clainms 1-20 for the
manuf acture of a contraceptive.28. A use according to
claim 26 ph@mdaylt he medi canent is for hornone

repl acement therapy or for the treatment of a
gynaecol oR? sdl; di sorder. 29. A nethod of contraception

conpri si nﬁ4§sq:gbnl‘g%r§¢?g{| ng a pharnmaceutically effective

anmount of a ¢ according to any one of clains
1-20 to aRSislfiect in need thereof. 30. A nethod of
treating a gynaecol ogi cal disorder conprising

adm ni stering a pharmaceutically effective anount of a

conpoyyd AGeRPpSINAGERdiAE6 it 1Bf clitkddidiBedlinhtt 0 @
subj ect in need thereof.

Al, A3, A4 and A5 are C;

A2 isN;

RlisH

R2 is ethenyl;

R3is H;

R4 is cyclopropyl;

R5isH.

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

22. A pharmaceutical composition comprising a compound according to any one

of claims 1-20 and a pharmaceutically acceptable carrier.
23. A pharmaceutical composition according to claim 22 for contraception.

24. A pharmaceutical composition according to claim 22 for hormone replacement

therapy.

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

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

of a medicament.

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

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

replacement therapy or for the treatment of a gynaecological disorder.

5 29. A method of contraception comprising administering a pharmaceutically
effective amount of a compound according to any one of claims 1-20 to a

subject in need thereof.

30. A method of treating a gynaecological disorder comprising administering a
10 pbarmaceutically effective amount of a compound according to any one of

claims 1-20 to a subject in need thereof.



