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SPECI FI C GLUCOCORTI COSTERO D COVPOUNDHAVI NG ANTI -

| NPLAMVATORYACTI VITY The present invention relates to
woanpmomds whi ch are gl ucocorticoid receptor agoOmER2®4/007819

of the androstane series and to processes for their

preparation. The present invention also relates to

; S n
smc%ﬁ%réﬁﬁ%g&ﬁ%sﬁﬂﬁﬂl c%hb&@r AT ' Qﬂrﬂglﬁ%‘ﬁm glrjzﬂftjlﬁgn‘y

to therapeutic uses t particularly
treatment of inflammtory and allergic conditions.

G ucocort | er.ol ' i -inf
TETIEET) bUSHPL TR Un IR IR A T PR receptor
agtrigtatofethe arfdrosifme seteo and diosprodessssofor dhele pseparatigph  The

as_asth n hi ni.tis ; b t i £
Presglle gﬁ?@sglcsjé tﬁﬁgl}%%cfgr :5? %\@s(%ecrgp %‘%’%sfbﬂﬁl&ggﬁg’;c&gﬁaﬁ?rﬁ% the
compowmie aspeot thefapeuéici usesnthieveqf, tiagicelarly foir otfied ggatgent of

. oCO und of | a.. wherein X represents O or S
lnflﬁﬁfag%rygggﬁ{lérgg%ngpléb%.’ C3.8 cycl oal kyl, C3.8
cycl oal kyl met hyl or C3.8 cycl oal kenyl any of which

' L1y, . it . |
oGP BRI AIER AR Phafi Bl SR dE L, TR an o
wicﬁu&?sﬁejdtfut lmda tgarza;dpenﬂ;ftiwf:]amngﬂor;odiscsdbstmmﬁ@ées such as asthma

.er.oaryl ; .
R e o T

R3 and R4 are the sane or different and each

ol cRiporati ¢ Bt E8BRIC e B nefes BB LodRolKl o

forpfuesiliol ogi cal |y acceptable salt or solvate
t her eof . Exanpl es of sol vates include hydrates.
Ref erences hereinafter to a conpougd according to the
i nvention, includes both conpounds‘ f formula (1) and
salts and solvates thereof. It w ¥ be appreciated
that the invention includes withi'n its scope al
stereoi soners of the conpouryls af fornula (1) and
m xtures thereof. X

wherein

X represents O or S;

R, reprasents Cie alkyl, Cas cycloalkyl, Cas cycloalkylmethyl or Cag cycloalkenyl
any of which optionally may be substituted by one or more methyl groups or
halogen atoms or Ry represents aryl, substituted aryl, heteroaryl or substituted
heteroaryl;

R, represents hydrogen, methyl, which may be in either the o or B configuration, or
methylene;

Rs; and R, are the same or different and each independently represents hydrogen,

halogen or a methyl group;

and T represents a single or a double bond;
or a physiologically acceptable salt or
solvate thereof.
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Preferably, the absolute stereochem stry will be as
shown in the representation of conpounds of fornula
wQ kjos/obs4ef er abl y, X represents O Preferred exp@pER®0©607819
C _6 alkyl groups that Rl Zay represent include 2, 2-
di met hyl propyl. Preferred exanples of C3.8 cycl oal kyl
groups that R may represent include cycl opropyl,
cycl obutyl, cyclopentyl and cycl ohexyl and substituted
Exatepley af sohadessinelndebydretesy| cycl opropyl (eg
1- met hyl cycl opropyl ), dichlorodinethylcyclopropyl (eg
2,2- dichloro-3, 3-di net hyl cycl ropyl%
Reteeérrmﬂd‘ﬁdﬂ?]haﬁ&ﬂ @pa(gwmpqmg apcgrcg'ngg.to the mventlon includes both

I f C3-8
oo B B R b BB ] e P econt i el ude
cycl opentyl nethyl. Preferred exanples of C3.8
It wjl?’é @H&?@Qd H5OHBSRAL IJE@?! withlhi oub?) el Gdtd8isomers of

roups contal ni ng or nore e bonds (not
WehﬁmngmadmahbnnwgKbap@ﬁ“§UEht@@é@&clohexbnyl eg
cycl ohex-2,3-enyl. In sone enbodinents it is preferred
that Rl represents a substituted aryl group. Preferred
Prefarably| ¢ abscuib stéreothednistry illghe apshowatin iie repigsentation of

de 4- (di et hyl am no) sul phonyl phenyl
corgpgurgffq?tfogpﬂggah nyl, 4-nmet hoxyphenyl,

3-di fl uoronet hylt hi ophenyl and 4- cyanophenyl .Preferred

xampl es_of h oaryl groups that RL may represent
Préﬁr gB/d rﬁ‘ﬁﬂeﬁ%qégié 2-yl. Preferred exanpl es of

substituted heteroaryl groups that R-i may represent
i.ncl ude 5-chl oro-4- 2t hio = 3 ; ;
Prejerr %ﬁﬁfﬂ??s f?'&: 5 %‘]ﬁ%eéfzrgﬁﬁ%thép !:{1 %@%p%s&lﬂ' include 2,2- dimethyl
prdpyt.r i f I uor omet hyl f uran-2-yl,
5- net hyl sul phonyl -t hi ophene- 2-yl ,
5-met hyl t hi o-t hi ophene-2-yl and 5-ethyl -i soxazol - 3-yl .
Praférred ebeimgRis tod CeprogsieakylCgraipsy tHabaRk yhay pepessant ynclude

ovgpapd. Sty eGSR el R sl fefanes such
as (‘rﬁftlﬁﬂlay&k%ﬂro%m(é;gi)2ghéty}gﬁyﬂhmmmyh); e!obhhyod)metrgtcydopr@pillh(eg 2,2-
o PSP ep L 380 Lot BB Coffe ("2

tetramethylcyclopropyl).

Preferred examples of Csg cycloalkylmethyl groups that R, may represent include

cyclopentylmethyl.

Preferred examples of Cgg cycloalkenyl groups that Ry may represent include alkenyl
groups contzining 1 or more double bonds (not being aromatic groups) such as

cyclohexenyl eg cyclonex-2,3-enyl.
In some embodiments it is preferred that R, represents a substituted aryl group.
Preferred examples of substituted aryl groups that R; may represent include

4-(diethylamino)suiphonylphenyl, 2,6-difluorophenyl, 4-methoxyphenyl,
3-difluoromethylthiophenyl and 4-cyanophenyl.
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di chl or odi net hyl cycl opropyl, cycl ohexyl, and
cycl opentyl nethyl, especially 2,2, 3, 3-
wo eqsanashyl cycl opropyl and PCT/EP2004/007819
2, 2-di chl oro- 3, 3-di net hyl cyxl opropyl, nost especially
2,2,3,3-tetranmet hyl cycl opropyl. W prefer R2 to
| t FeskR€indude
Pr%%n%&\%gé@ ?gtr?wétewgéﬁgpds@gfwaftoﬁnﬁware ) In which R3
quisetinegR4dzyl.whi ch can be the sane or dlfferent each
represents hydrogen, nethyl, fluorine or chlorine,
particularly hydrogen or fluorlne are preferred.
Prefepred ieanmplep oé uhstibipdaheieroanp omugs that Rumaneresgpidngtade

%r&awkgtﬁokmapg% Oﬁffrsas.@s%ﬂ 1 ShigaqLg, a doubl e

erst oo t he present
5-riflvarametylfgianet-yd. férmeﬂwmmmavlrtbmhmﬁ-%ybm arly and

5- ,ﬂéfh kb SO%&?}? ﬂh%%rétﬁﬂ-lé rﬂllnabove Preferred

oun 6a, 9a-Di fl uoro-1
1b hydroxy 16a nethyl 3 0XO- 17 a (2,2,3, 3-

Wé?é@ CARAM yi Bg?@ﬁaﬂﬂ@ueétt@tleal by one or more

car |0|c ac cyano ester;
mamﬂ‘ﬂ‘("‘dk[r (nBlO@Eh @r@upsn dYe wapisolayly prrferByto) r@ppasgnt Cass Cycloalkyl

°pﬁ%’?ﬁ'§gp éét@@%@‘g%gﬁ%g? ?@F@ﬁ%é‘ﬂy gﬁrec'hiofl 5- g?%ot hioic acid

S- cyanonet hyl ester;

Mc}sza%r{e?'rﬁy gr&]p%' ?%ttﬂﬂ {/? I%Bgégéﬁf 3n @t?é)qeﬂé%gwr&clopropyl
dich®rodimethythyoleppyl, cglclqhexyé ang byqi@namlmetbwk; esppdally 2,2,3,3-
tet?arﬁ%tﬁﬂ&?&@éféyl e%gf?rz %gﬁ’cﬁuﬂ% ?.’:f iR Aey LR IR AT Mokt ‘pecially

zzaﬁ#mnambywyguombpwylcarbonyl)oxy androsta-1
, 4-di ene-1 7b-carboxylic acid cyanonethyl ester;
17a- (Cycl ohexyl car bonyl ) oxy-6 a, 9a-di fl uoro-1
Wé brdfgdR otoyrefreantmedthyl] esheoiathpmetiotindhe &, obntigwatenl 7
b- carboxylic acid cyanonethyl ester; 6a,9a-Difluoro-1
7a- (2, 6-difluorobenzoyl)oxy-1 1b-hydroxy-1
CdrapdiRitB \of T dnd wbichA-Rslnd4R divenieh dah be ¢z barry lor different,

o338 RSE RoRyBETy T By THOBEE (e HUHTS: SeBHY Gstgiocen or
fludride dieprfdrfed) Espeiaiypretera @kecgcmwmaumw waikheR; and R, are

7 4- Cyanobenzoyl ) oxy-6 a, 9a-di fluoro-1 1b-hydroxy-1
boéh&llﬂginﬁyl 3~0x0- andr ost a-

Preferably, represents a double bond.

It is to be understood that the present invention covers all combinations of

particularly and preferred groups referred to hereinabove.
Preferred compounds of formula (1) include:

6a,90~Difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carbothioic acid
S-cyanomethyl ester;

17 0-(4-[(Diethylamino)sulphonyl]benzoyl)oxy-6e, Sa-difluoro-11p-hydroxy-16o.-

methyl-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-cyanomethyl ester;
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1, 4-di ene-17 b-carboxylic acid cyanonethyl ester;
17a- (Cycl opent yl net hyl car bonyl ) oxy-6 a, 9a-di fl uoro-1

wdabeospaiuexy- 1 6a- met hyl - 3- oxoandrosta- 1 , 4- di BOIFER2004/007819
7b- carboxylic acid cyanonethyl ester; 6a,9a-D fluoro-1
7a- (3, 3-di net hyl but anoyl ) oxy-1 1b- hydroxy-1

178 %Jgfﬁﬁdw 14z r%e%gfl&%&@héa cJarlﬁ]Ur@BSi}BGol SolifkRFRPKAhydroxy-160-

acl d cyanonet hyl ester fluoro-1 1b- hydroxy-17
medhy z%-ompnd:pyﬂa-m dEntehﬁ?ﬁzqar@twox@aacwb&wgr&metm egter;

b | d
SR R B N S S e A A i
tetﬁme‘m}tdyylbp&)pgb&arbbnyl)oxy-androsta 1,4-diene-17p-carboxylic acid

qw no{ i ne-2-car bonyl )oxyandrosta 1 ,4-diene-17
CyaB1 BELSiec acid cyanomethyl ester: 6a, 9a-Difluoro-1

17418y atb B aXELERYda-aifl aae= TH B-hydroxy-16a-methyl-3-oxo-
7a- (5-trifluoronethyl-furan-2-

ané@ﬁ@ohﬁ}’rd}%@ywaﬁﬁﬁr@@fyﬂc QC'Q!:W’E%Q"W e§teSar boxyl i ¢ aci d
6a§%@6@ﬁ5€o %?(% gfﬂuor% | Suf)Mﬁ/' LRy o1y el 3 HR0-

ne onyl -t hi ophene- 2-
andmstaeh9+a)e1)ey'17$—cefbe>wdathcaarbmeth!ﬂ|e§’£&1§,- 1 7b-carboxylic

oo RO P on et e SR g Jod iy~ 16
an@rRERENYdidneyt - @awowndeastcgariometdymmr;w b- car boxylic
aci d cyanonet hyl ester; Diflu

1 79%{4@3@%%)120)"%%9(;@%?0@9'@U@Qr*&&ﬂwd)'%l/ﬁ 6]?‘ 'TB”W&/%’ P69<9“‘1r03ta'
1@@1e§§t1l?ﬁlcal?boxﬂ?&oacﬁ’cf‘éyaﬂ§ﬁ@fhjyl ededi ene- 17 b- carboxylic

aci d cyanonet ester; 9a-Fluoro-1 1b-hydroxy-1
176{(Cydomgntylmeﬁ)y@anboﬁal9@@-®g g-gifluoro-11p-hydroxy-16a-methyl-3-oxo-

tetranet ta-1
anbips{e? L e ERRERY R0 S ST St er
60@&( gmg&?ﬁ)ﬁ% m(m-lhrﬁé!hﬁwiﬁmmoiﬁ1 #3-hpdrbyy-1 Go-methyl-3-oxo-

a-(2,2,3, 3- .
angleosiaa idigney Kb prapyiie aFi8 HNOBPYSstirost - 4- ene- 1

1 - 160

B O£t AR S8 o
meihd-B-alordnssossa-1 ,4-dichg-dr BegrbbBgic aeist ¢ypnomethyl ester;

60‘0%}%@@??‘8@@1 [f ﬁ%q(a}%>§y-1 é‘a-%’eﬁw £3 ]oZo q 70(% & %I}’r‘!e' 2 c&%bﬁ’yl)oxy-

andrbatel 2 4 2tidhectit [Db@rbaxﬁic deideyaydmethyrespyr] car bonyl ) oxy- 6
a, 9a-difluoro-1 1b- hyd

60&1%0%91%71 {shulenainn Beiny 3 -0xg-1d pel PRSP WY AT
caﬁfo'ngl SRRy 4-gaten ?’B carbox lic aC|d cyanometh%l ester;

a-(2'2-Dichloro-3, 3-di neth cl opr opyl car onlox-
GQaQOQEI-fIdQIfd—’iﬂﬁ byc![omb’:l&wmeﬁ)yy 17@-(5 methylsulphonyl thlophene 2-

ca éi’@”ééﬁ%_y' iy ho-ﬁﬁa%( ﬁsl?jnigzg ??@?‘1@ 117 BA&']%@ Qﬁac 407 d By'ﬁ‘l% 1%% )1 E«gbic
6at,Qa-Difluoro-11B-hydroxy-16a-methyl -170-(5-methylthio-thiophene-2-
carbonyl)oxy-3-oxo-androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;

6o, 90-Difluoro-17o-(5-ethyl-isoxazole-3-carbonyl Joxy-11p-hydroxy-16a-methyl-3-
oxo-androsta-1,4-diene-17B-carboxylic acid cyanomethyl ester;
9a-Fluoro-11p-hydroxy-16p-methyl-3-oxo-17a-(2,2,3,3-
tetramethylcyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carboxylic acid
cyanomethyl ester.

60, 90-Difluoro-11p-hydroxy-16a-methyl-3-oxo-170~(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androst-4-ene-17 B-carboxylic acid cyanomethyl

ester;
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17a- (Cycl ohexyl car bonyl ) oxy-6 a, 9a-di fl uoro-1
1b- hydr oxy-1 6a-net hyl - 3- oxc~ androsta-1

WQ Ze0dioesast 17b- car bot hi oi ¢ aci d S-cyanonet hyl eBCEEP2004/007819

6a, 9a-Di fl uoro-1 1b- hydroxys 16 a- net hyl
-17a- (5- et hyl sul phonyl -t hi ophene 2-

17§§|§-§9@f@4%¥fh§xfﬁﬁ? %Séaa%ényg &ggaﬂdhdar& -4 DAL EbR-F60-

cyanomne
methyl R}-dr@agpdrbsta-1,4- dlene-17B -carboxylic acid cyanomethyl ester;

5-1 f t
1708 B sy Sl bR EloBroeylcaing Ty o i bR Crochvgrory-
16§—rﬁé’tﬁﬂ@3©¥dﬂé{rﬁdr6§téﬂlf4 diéﬁé 17F carboxyllc acnd cyanomethyl ester;
6a, 9a-Di fl uoro-17a- (di fluoropeth % t hi o) benzo I)oxy-

17q-(283: [PithP@x§A31"reathM’ébﬁ§nny@arb@ﬁﬂ)% -diflgore-ifahyslrapy-
168- nﬁégﬁg J(S}&ooér‘r‘dréﬁédl ﬁdfé%éﬂzg%%m&m 8 Lefd: S—E?é’r[gﬂnﬁéﬂyﬂgﬁ%%r

prefe conpounds are: uoro-l 1b- roxy-1
1764 Cyeibiaxylcarborphdxy7aa, 9@-diflparo3t1 B-hydroxy-16a-methyl-3-oxo-

ant el e BRI A R e e AU 1 et o
6oc69%xs @muaoﬂ 1Lgaiﬁyurdxy1taohmémyxan 7&Qsanérﬁylhybh&ryomphéne-2-

catb@nvlmt%m%wwtaﬂﬁ dignsd A Proptieigin @rigs3-yanomethyl ester;

Y 2§ | -
b T b T
caﬁmnylm@-asldassta 1,4-diene- 17[3-carbothioic acnd S-cyanomethyl ester; and

neth C ro
R e R G B AR e methy-o-
ox&,—aad(oaeci Ahend-tEs- bérbwh)cm?(a’cuﬁsa:ygﬂordeﬁwklllﬂyta=
1b-hydroxy-1 6a- net hyl - 3- oxoandrosta- 1 , 4-diene-17
b- carboxylic acid cyanonet hyl ester;

Pahmte(r@pf@éf@ne@bdﬂnaamuslawr bony! ) oxy- 6 a, 9a-di I uor o- 1
1b- hydr oxy-1 6a-net hyl - 3- oxoandrosta- 1

, 4- di ene- 17b- car boxyl i c aC|d cyanonet hyl ester;

ea% Bﬁnuaot% Wﬁwéxyz%o( ﬁ»eawgr&éhv&t(gtzamgxyl ) oxy- 1

dr oxy-1 6a- hyl - 3-oxoandr ost a- 4-di ene- 17
leﬂﬁM@hW@bf@Y@@f@WMtﬁféfQﬁq -1 ddiene- @’éﬁ-garbgﬂml@@% 1

. romet hyl t hi o) benzoyl ) oxy-1 1b- hydroxy-1
Sé%-“r‘?@k @’ -g'ooxo androsta- 1, 4-di ene-17 b-carbothioic

6ocni-Difl oy Hifoytrby- 1@es trethyl-3- ox0-17a:- (2,2,3,3-

et e DD K ey T sl i T ¥ofidic ecte,

cybnarasthdteRiedj ¢ aci d S-cyanonet hyl ester;
6a, 9a-Di fl uo

Qorztzlligrg- @Wdr?’@oﬁﬁé}z'@?@y B3 OXBEH{FFKY- 1 1b- hydr oxy- 1
t@%%&l@dloﬁ@pylcarbonyl)oxy—androsta—1 ,4-diene-17p-carboxylic acid
cyanomethyl ester,

17a-(Cyclohexylcarbonyl)oxy-6a, 2a-difluoro-11B-hydroxy-16a-methyl-3-oxo-
androsta-1,4~-diene-17B-carboxylic acid cyanomethyl ester;
17a~(Cyclopentylmathylcarbonyl)oxy-6a, Qa-difluoro-11p-hydroxy- 16a-methyl-3-oxo-
androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;

60, 9a-Difluoro-17a~(3,3-dimethylbutanoyl)oxy-11p-hydroxy-16a-methyl-3-oxo-

androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;
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0x0- andr ost a- 1, 4-di ene-17 b-carboxylic acid
cyanonet hyl ester; 6a,9a-D fluoro-1 1b-hydroxy-16
W@ 20081008451 - 17a- (5- net hyl t hi o-t hi ophene- 2- PCT/EP2004/007819
car bonyl ) oxy- 3-oxo-androsta 1 , 4-di ene-17 b-carboxylic
acid cyanonet hyl ester; 6a,9a-Difluoro-1 1b-hydroxy-17

oo ST b M PP 1 -

oxosariinestat (W dlierst @p-carbothioic aC|d S-cyanomethyl ester;

17%{(%2@ oﬁw’@%ﬂ%p@y O@bg%@&r 311{37|h(3)/8rr0%9-)f é&-%(gﬁ)ﬂﬂ ()»%xy 6
and*@ﬁambl)éhe—?r’i%ﬁrb@m@@%\bi@ Qcy#mﬁeﬂi%eéi@r b- car bot hi oi ¢

aci d &-cyanonet hyl ester;

60, 97 Rifiupro-1 P pretbisgxazalg- %@ﬁWP%‘D%‘W& By Rryeky-&
oxoi%rgo_q%%%-hy#fj’ %ﬂe %76%&1@%‘1@ Cid cyfngmethyl ester;

0X0- an | ené-17 b-carboxylic
60,861 Difluoya o by trpiky-¢ édxﬁmethyisﬂ)bn-(SaMeWyhhleﬁblppw%\?-e

cartomh oo De s T e BORRE BB SERGIRENLPUK: ©

60, b@ﬂmfmirbhylh B-?]y@mszya mdr(gséo@rdpym ditaaeoldA- d:arbmyb)oxyh 66~
aci d cyanonet ester: 6a, 9a-Difluoro-1 %q Y roxy-1
megyl-a@p(ﬁ@nd@stgx{ﬂgler@ -78-garBoxylic acid cyanomethyl ester;

174- ? % Dicho %%y?%h i @2%1%@%‘3995}56@9763( @&@h‘lﬁﬂ@Té—‘l 1B- hydroxy-

ot acld 'S-ctyanonet hyl esteér;
16cambtm39manﬂrqsta-m Addidrs-hyicarkpthicic aclfd&wmmtnybeswr, and

17k R A P B PP UG Sty 1oy

160-friedihyRBExd-ahdrdstd-h axgibne 1 AB-Larboyyaio aoikitdyphorasthgr edidrs t
preferred is 6a,9a-Di fluoro-1 1b-hydroxy-1

6a- nel hyl - 3-oxo-1 7a-(2, 2, 3, 3-

espeRidi} PRIy sfe0pr opyl car bonyl ) oxy-androst a-1
4-di ene- 17 b-carboxylic acid cyanonethyl ester. The

conpounds of forrmula (1) have potentially beneficial

17%-3%,@?%[%;&%%%%%& Elo?ﬁbgk/lcéﬂgbﬂlﬂix safg‘o@&iﬁé@ro 14B-hydroxy-

arly upon m ni s tion, denonstrated
168 YnethyM3-@amaresta-t hleai|en@b‘|7mﬂagbokyilckacrdobyaoomh@yl ester;

Iuc cortlc recept or |t a response
Gor Hagrosid Z’B’gEﬂXy'1 HP%tha]fﬂg 8?.%&% &< of formula (1)
tetr%ﬁ?etl%%&&ﬂﬁr‘oé&lbéfbéﬁﬁ)‘o&%/ -ah8robi2e1, i foRstleMENB-caPbothioic acid
| ammat ory” and/ or allergic di sorders. Exanpl es of

S-afiesemsbyesireand n whi ch the conpounds of the invention
ea%YDJﬂéa{rS 1“|B'i1y'd '1'6& g6yPXbRo-9r3gasgss-such as eczem,

psoriasis ermatitis neurodermatitis,
letramelhycyclopropylcarbonyl)oxy—androsta-1 4-diene-17p-carboxylic acid

cyanomethyl ester

Most preferred is
6, 20-Difluoro-11B-hydroxy-16a-methyl-3-o0xo-170-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17 B-carboxylic acid

cyanomethyl ester.

The compounds of formula (I) have potentially beneficial anti-inflammatory or anti-
allergic effects, particularly upon topical administration, demonstrated by, for
example, their ability to bind to the glucocorticoid receptor and to illicit 2 response via
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pruritis and hypersensitivity reactions; inflammtory
condi tions of the nose, throat or |ungs such as asthna
w@ revsloosdsng al | ergen-i nduced ast hmati c react i oPGI/EP2004/007819
rhinitis (including hayfevet), nasal polyps, chronic
obstructive pul nonary di sease, interstitial |ung

thalIrS &6 F@Hcé | {RE %hw?)ouhﬂg lof AR l(l) @é\?oté?@iaw U!;é’fl]lsln the
as ulc

suc erative colitis and Crohn's di seasg;
trealinent phinflarematose aR¥er alleegic disordeginat oi d arthriti s.
Conpounds of the invention may al so have use in t he
treatnment of conjunctiva and conjunctivitis. w |
Exaraples of diseaseefalsy it wbish ek Fpmpends af fee @V@ntmaﬂay / have utility

mcfu%‘eesrkﬁf&lgeée%ﬁ Qlbh L9 eEIHRY, %Bﬁaﬁé(tefl’l@ &SP RYlrdYePnatitis,
as well as t

] e treatnment of estab ed conditions. As
Prwiﬁﬁtaindﬁe’ae@bw@/ltyé@ﬁ!ﬁﬁléuﬁdgﬂammﬁmfﬁi't(qnf ofilye Bese, throat or

Iunggeéwh L8 @f) Id’o‘?ﬁge (?IIQ el _ﬁ(ﬁyge' B8hmbfic Fi@éétioﬁb'i Shinitis

nti-irn ic agents. There
(in¢lgding traylieven), ma@al @@iy@ hronicepbsirsplévest pl&fﬂoﬂw disppepit interstitial
Iung &8@%&% ?qd G Js%r W'a@%étb?pt?oﬁel %Méltl%@gll&laéé Micerative colitis
Sbfe’ S0l Vat e thereo use 1 n human or

ang @trdm sndlsyaseean@ rute;-impamne; disgeses yushas theumnatoid amhitisof

patients with inflamatory and/or allergic conditions.

Accordi ng to another aspect of the invention, there is
Copmundedf thesnvantionimay asorpavmusain thertreatraent|of cepjuactiva and

ogi cal ly acceptabl e solvate thereof for the

Conlgxal‘vgagture of a nmedi canent for the treatnent of
patients with inflammtory and/or allergic conditions.

It \&m% %@J&Q%{ed%}%ﬁl&gr Fﬂ%&rl] ;{r‘? trfesgﬁ Ghat reREE e ﬁer@{not\‘)' fefment

trea a human or ani ma
exenb$ ecprophylixiaas well bathesrentyeainef/establishasgpinditions.
condi ti on, which nethod conprises adm nistering to
said human or ani mal subject an effective anount of a
Asc ovgntionmet abo@egrcmhmmw afr fopmy i (Jl)ogh@:salbleyumfuletﬁt dbmen or

f,
oA AL bR ST HRLA RSy S 21 e
conveni ent way, and the invention therefore al so

Thggqﬁfsr ﬁ@%@vfggﬁ gﬁ:gt %@e@#ﬁ?ahoa tﬁ@%??ﬁtio%aé SHATERRG! df Fula (1)

ormula
or pdnyshysibloglcatiy Iaxacemam@tsaﬂnaee dhéreaf dort hee dofhuntaye toheveferinary

m%{ﬁ‘g}%@ 2{% buiaj'yl 19 rlg% grgsf( t of \égalthﬁ%t%trbgthgf;nflér@bﬁ%tory and/or allergic
coﬁdit@rli&r there is provi ded a process for the

preparati on of such pharnaceuti cal
According to another aspact of the invention, there is provided the use of a
compound of formula (I) or a physiologically acceptable solvate thereof for ihe
manufiacture of a medicament for the treatment of patients with inflammatory and/or

allergic conditions.

In a further or alternative aspect, there is provided a method for the treatment of a
human or animal subject with an inflammatory and/or allergic condition, which
method comprises administering to said human or animal subject an effective
amount of a compound of formula (1) or physiologically acceptable solvate thereof.
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conposi tions which conprises mxing the ingredients.

The conpounds according to the invention may, for
wez@spbast be forrmul ated for oral, buccal, sublPemyERt004/007819

parenteral, local or rectal8 adm nistration, especially

| ocal adm ni stration. Local adm nistration as used
Th@@éﬁk&unds@éc&xﬂﬁ?ﬁpﬁgfﬁer\h@éﬁiaﬁ gy B forimatiéd @i siseation in

I nhal ati on: anpl es of various types of preparation
anyf opnvenisitt waii ands theainventiam tarefere iatsoniogiuges | Wil s, scope

ph{?b%%g@icage:cégﬁgﬁéé%: &{)n\;\?ﬁ%ﬁ@ | Qnscoh@oud@! ioferfyrmiia (1) or

erma p ers, sFrays, aerosol s, :
physigiegitally asceptabler saipte thespolutogetngr.aif depifRflier inggdmixture with
one BPM%M ﬂ‘b@fel icaqg 99@9&)@ 1Ddil RHE Fleaffepe drops), _
Sol uti ons/ suspensi on or nebul 1 sation, suppositories,
pessaries, retention enenas and chewabl e or suckabl e

Fulti®! @lete 95 ;ﬁS\lnh&i S pocles IR thENGephiaAbARAlsueh FHaRhAGisical
ul'cers) or Tip psul

osone or m croencapsul ation
comppegittnnatwhichscongpriseawtixing theringriegieaidd gel s, may, for
exanpl e, be fornulated with an aqueous or oily base
with the addition of suitable thickening and/or
The ebinpogndsgameprdingiiodhe inyentian: may Sios BxayaRlesbergymplstad for oral,

bu{:cl%guggﬁgﬁhgl’ fe)é}%hféﬁjeﬁ, V@éa‘?ro@:}gé@f léféﬂniﬁi'ﬁ{rat%h? hegRecially _ local

raffin or a vegetable oll such as arachis oi
administiedionr oil, or a solvent such as pol yet hyl ene
gl ycol . Thi ckening agents and gelling agents which may
be used according to the nature of the base include
Losaf adnpinistréfiom asalsedi hergin, sSheludest edminsteation ayyy insufflation and

._.al_caohol et.hyl.ene t J—

oo BB PRSI e S 405 o s8piBtotey e

oinghyiatey idtionsncrsamar gele, fnaisorpreparatiansi tor edalivey fiy fignsdermal
ents. lotiQ f t i .

pafiiF Roneds™, o ProROig, SarieR f abhitidedor BUIR AR ifler or

inseffataridrydros Gom rdye, orstoabidraps), rapluligessuspetisiope fai nagulisation,

agents, suspendin t t.hjC j
<o HRRSAL P RIFT ol KR, 00RO M5E8 o
pekdty (syi foalkhectrpaimeat oftapdéhous acessianrpibesonabt midregncageulation
tarch. Drops may be formul ated with an aqueous or

or
pr%@@&ﬁ‘eous base al so conprising one or nore
di spersing agents, solubilising agents, suspending

e Pt SEAIHE B SR SRl Gk s o
oil{ USEEREh GHesadaitichsof aeitaisothickdrihg wedked gttiogreged swdior seldents.
Su%ﬁ%ggés rsn%/t u%? foar eggrtawgfé,e%clude water and/or an oil such as liquid paraffin
or a vegetable oil such as arachis oil or castor oil, or a solvent such as polyethylene
glycol. Thickening agents and gelling agents which may be used according to the
nature of the base include soft paraffin, aluminium stearate, cetostearyl alcohol,
polyethylene glycols, woolfet, beeswax, carboxypolymethylene and cellulose

derivatives, and/or glyceryl monostearate and/or non-ionic emulsifying agents.

Lotions may be formulated with an aqueous or oily base and will in general also
contain one or more emulsifying agents, stabilising agents, dispersing agents,

suspending agents or thickening agents.
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dose inhaler, with the use of a suitable liquefied
propel l ant. Aerosol conpositions suitable for

WO pdvaloat4son can be either a suspension or a SOPCI/EPI004/007819
and generally contain a conpound of forrmula (1) and a
sui tabl e propellant such as a fluorocarbon or

Po{&ﬁ%qgre&t&%% Qbﬂlicgﬁrpmbggefﬂf)%d%ﬁ #RNaid lof %%%Uﬁ&ﬁe powder

eof , particu | uor oal kanes, especi al \x
basge, 1fon  eXampte; atalcudaqj@qqq@né;tarch Drops may be formulated with an

aqlt]?]o]us ovznénr%gg’ cﬂ%pbélfé 'é%()ocd?\ﬁ’dr%%nSn@ror%BFé(HléFér3|ng agents,

aerosol conposition may optional
solubilising agerdslisuisperding agenls at Prese¥XBepi ents wel | known
in the art such as surfactants e.g. oleic acid or
l ecithin and cosol vents e.g. ethanol. Advantageously
Sptdye compositicrsi oray dar eremplaventipopuiaiey Be asiwerss eﬁﬂ)ltﬁvns or
su%ﬁg)sﬂﬂg o i nae%;.&é“d‘eﬁ@r@d CIet ebé\%s@g‘%ﬂ%ﬁs é%ﬂséél &Smetered

use in an inhaler or insufflator,
dosd wﬂwater,ewdmhae ugeloh e sudablerdiguesieds @rpnena@t edhesennl spmpAgtions

su@b?eOWﬁ{haﬁHtl)é f8h b'er%ﬁﬂgﬁé s eﬂgloﬁ o?%rgbﬂﬂﬁﬁ B qe'f'\@rally contain

invention an a Sul base such as ct ose
a comduadcor fciEmula dhped @ surtabjfarnrweilget FESh gerrerfigpragarbon or

f t d
G P TR L1 S et s
hydixeflmrealkamasd eapemihrﬂ eA@- @treﬂucgoesth@mﬁ ds1.1 863, 6§éﬁevﬁfblor0 -n-
prc? Ogt | orﬂlxRIrettRSre%?t R %81‘53&”9&11855@6?{ thyaoigtlc}nall)n contain

0°1%ca conposrtions accor I nvent |
additipeai cﬂcsrnuﬂattohsamrpmtsweﬂ yp@vmfﬂ mera«mma:n aﬂwsurfﬁct?@ts e.g. oleic
ar.ed be within the range of
ac 05%%38@%% Igé}'tg%ngie 41 General ly, however for
nost types of preparations advant ageously the
roporti on,us il.l Db f
ARG SRl llioroSi gt eBicktfaf BREGEec AR Belien o
suftable buffealnatdgentsor i nsufflation the proportion used
will be within the range of fromO0.1 to 5% Aerosol

formul ati ons are preferably arranged so that each
Capeties edd dastddgss fopubé 'In af irdaleo olinsofflatai okfopengmpieaRlatine,

mﬁp%%ﬁn}: a&%?l)c?én bOUt 20 e?or%x ﬂ‘La?au%Rrﬂ? dé‘a:aﬁgwpg?nd of the

€ once
inBaYeT ah? tal mméabd)vyderfbase esxaahmlséadosé%pr 4tapeh. 8Eaceapsule or
iving for h t
il e S TSR B850 SR b By 0.

AI@M%I} OfptcckhpaLnar f méamantloﬂmba QPsamtedT vithomt enalpients
éﬁose and the netered dose delivered by capsul es
suglp,as %fi dges in an

The proportion of the active compound of formula () in the local compositions
according o the invention depends on the precise type of formulation to be prepared
but will generally be within the range of frorn 0.001 to 10% by weight. Generally,
however for most types of preparations advantageously the proportion used will be
within the range of from 0.005 to 1% and preferably 0.01 to 0.5%. However, in
powders for inhalation or insufflation the proportion used will be within the range of
from 0.1 to 5%.

Aerosol formulations are preferably arranged so that each metered dose or "puff” of

aerosol contains 20ug-2000ug, preferably about 20ug-500pg of a compound of
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i nhal er or insufflator will generally be double those

W th aerosol fornul ations. Topical preparations may be
wa@eaoosiizser ed by one or nore applications per PEWEPV04/007819

the affected area; over skilh areas occl usive dressings

may advant ageously be used. Continuous or prol onged

forr‘%%la @er)(?fﬂmétrgﬁor?ﬁrﬂllyeo\ée&]ﬁydﬁ o?ggﬁe‘iél\’tﬁnése§ﬁﬁlVfBrrexample 2,

I nter adm ni stration the conpounds
3, aocartlmensggwmgtﬂareexamm@ﬂ; ar ddgses @ﬁchet%pTBe 0}35%'3" daily dose

o
ov@’dmﬂalliysdmtérmkﬂhennetew doseufsiiyeredl ibyicepsulpdate cgrtridges in an
an t i. ' i
vl B P P B e gl e o

fillers, lubricants, disintegrants, wetting agents,

Toﬁlgglfnggalgg 9}{?& ge 8815]’?}@&%3 'bpg)lr}%%ﬁ m&e @E:ﬁgé\e sat%ér\ﬁgz to the
affagied tatea Sovep ;skmpaneas eucchelsagieessmgls rlhay redvantegedusiebe rused

f d
e e A R
un| t forns i. e].c tabl ets and cgpsul es. Such dosage unit
{
rof B B ARG BT, KB B B RO Bl Ay, o
ex@tﬂmaplmd%ramwil |ngcd>m/ehhtmal mmﬂerofo_r ml [ pargeteeaxlabr rectal
ool aiot B Db BRIS0S Bl A B5eR s Bider

gré]"gjlu%[ @éblét@raﬁﬁ q@pe@% &hlcb\ntgplcéllyrcanm"e|cna\1fent|onal excipients such
admi ni str

as Ripdipg 2 df]ljﬁﬁ %ﬂglfsrrﬁ%qgar{utgf) V\{e?tln 0% grfntst I%ﬁspendmg
ag@ﬁtepéﬂhalslfﬂﬂg iagu@ﬂsyﬁcésefﬂa&veialbhﬁferdM’B ﬁa\xouvlagyccﬁlomng and/or

oo R oo e LSRR B0, AR B0 o

deStrwdmelogase or enteric coat ed for mul ati ons may be
advant ageous, particularly for the treatnment of
i nfl ammat ory bowel disorders. The conpound and

Pr@f@ﬂém dfcgrepdrafion fatinensl admmisdnaﬂgn tace Ubwgmrmm ie.

may be used in c i on l.ud
ta@%‘iﬁe@nq (FEPEHBUL | %ngbéﬁt’i@ge f“@# EH‘BI%O ay eff?'Bd Em Zomg
pré¥Bidbtyl firh 29t 1My A8 tempauridsidthd ingsrgion. agent s
(particularly an ML M2 M3 receptor antagonist),

b2- adrenoreceptor agoni sts, antiinfective agents (e.g

ThRMHonHoRhd€ Sccordihg o Had m)/enuah rﬁéyt mrge&bmnnm/sbe given by lnternal
i nvention thus provides, furtg

adé'b’?iﬁﬁ’f'&ﬂl“?)ﬁa%e@ﬁﬂﬁr% ?)‘ﬁjerﬁ'cc,a@m @?{Qe&:pﬁﬁgi{idﬂqa)tedor a

In general terms preparations, for internal administration may contain from 0.05 to
10% of the active ingredient dependent upon the type of preparation involved. The
daily dose may vary from 0.1mg to 60mg, e.g. 5-30mg, dependent on the condition
being treated, and the duration of treatment desired.

Slow release or enteric coated formulations may be advantageous, particularly for

the treatment of inflammatory bowel disorders.

The compound and pharmaceutical formulations according to the invention may be

used in combination with or include one or more other therapeutic agents, for
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phar maceuti cal » acceptable salt, solvate or

physi ol ogi cally functional derivative thereof together
wowaoks/oesasl or nore ot her therapeutically acti vePEDEPL084/007819

for exanple selected fromadh anti-inflanmatory agent

(for exanple another corticosteroid or an NSAID), an

exa?ﬂ:%lé ggl?!:tb FoRH &tﬁﬁﬁé}ﬁmaﬁar@g SIS AMREIRSHABIGY agaes{paikticuRily

I ve agen an antl biotic or an
an MM Ny rabgptoroant@gprmﬁ, |Biznadte@mwptopa@%ﬁﬁeaﬁtm%ctwe agents

(e. %rﬁﬁ? ﬁﬁﬁ%u?‘ﬁ@’é{%%@é gé’glﬁ\a aﬁwlﬁe%”pﬁ'nlérlﬁiv&ftloﬁ HuTYWravidds, iPa @

salt, solvate or
furthbyaspaich gi coaibinatiboigempdsiag aderipetnd o&fofdadhor Boget her

o SSFONSERE RBET e Aoy
thecaufitbgetitar ovith caeer ninos ethes therapsutigallyrastive agenss. doheample
selg& {i?rggl Ir{ngr%taigﬁ%%a %r%?&é%fop‘éx% @ranbﬁeﬁc&‘ﬁf: é‘rmd or an

art er € appropri ate,
NSN[@)r aﬁeuﬁcmhmergnageaha([ﬁ)admyordzx@ptm@gonlat 2h @ntuofaﬁltﬁ agent

(e. %t(ﬁﬂ qqt@&fg gr 9%?ntlv6rlaﬁp? irg QIS?%‘PI% Sﬁgegéﬁujea g?eoéorﬂﬁnﬁfﬁhg
corﬂbhéﬁhg £3b@psInd Gffformsuls () vah paamcgutudayyj patapddble salt, solvate
or el%g;o&qncally Q{I"Cﬁ%ftla(l \éerél\yatl ﬂl?g? herI v&@fﬁ‘@f%@ Fg&’%é?ﬂatgfs‘l
agohigtl 86l/6mdn aﬂttch@ﬂriekglb,earmVaWPDE-gonmlblmr \Fhnefeered combmatlons

apro riate, the ther t|c redients may be used
arg E PERIIS'RE i ¥ g %IBPFEH %Eﬁglegﬁ con‘prl)/su ng of

corrpound of the invention together with a
h2- adr enor ece t or oni st articul arl e d.
It vl et ot beon g Bgn et B Ayt Sp8loptiaR fe B
thé@ééuﬂb ﬁfg?dra]dlérg(sg mayhe @edmie flclk‘)m af salislg(eeg .esaaiitdlionetal or
such as the anti oper ut arno
A TP 2K 2K B EP SPIDr OLRP BRI 78 i Gy Rier ak
esﬂe% I §s sdl\@ftesepsai Bl Eratdey ton)mmﬁlQ@th% Sotivity a)fd/c&rdlaitﬂlttﬁ aod/pr
phygj@pé,%ﬁ%r@gtgtggt’cssglg tgf gcglﬁ% t@?@%ﬁe ﬁ]ﬁg l bUt aJlerﬁl 1l E)e Clear

alsg%hﬁt%l%rr‘é’ ESSBplise, 1A %réﬁ@t@rrﬁgr@diléﬁte rnﬁ@doe esqadnioptidafly
those having a therapeut| c effect over a 24 hour

pufssio®d such as sal meterol or fornoterol.Preferred |ong
acting b2-adrenoreceptor agonists include those
descri bed in WO 02/ 066422 WO Oé/ 07049R

A eramigngpasomprieng 8f 6maaYd oftes BYPTHPIISes! s

Bo %é(e@i%ﬂ«%@gtor‘é\éé?h&% é@éﬂlﬁr ef2rrRf04/ 022547, WO
2004/ 037807, "W O 2004/ 037773, WO 2004/037768, WO

2004/ 039762, W O 2004/ 039766, W001/42193 and
Ex%%s%‘%%%—ggrenoreceptor agonists include salmeterol (£.9. as racemate or a

single enantiomer such as the R-enantiomer), salbutarmol, formoteral, salmefamol,
fenoterol or terbutaline and salts thereof, for example the xinafoate salt of
salmaterol, the sulphate salt or free base of salbutamol or the fumarats salt of
formoterol. Long-acting Bz-adrenoreceptor agonists are preferrad, especially those

having a therapeutic effect over a 24 hour period such as salmeterol or formoterol.
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Especially preferred | ong-acting b2-adrenoreceptor

agoni sts i nclude conpounds of fornmula (XX): HOCH 2
WEROS0BMFCR 24R25(CH 2)m O (CH 2)n (\ )) (x RCI/EE04007819

r asalt or solvate thered?, wherein: mis an

integer of from2 to 8 ; nis aninteger of from3 to

i WO

Pre}égedgfﬁ Fg n%; %égfg?dgeééiﬁér d_Boﬁlsfb |h|§_!u5e Er@sé%esdﬁl%bd i
02/866422, V¥R §2/07969G MORL/07808 iw&é@%‘&%’b WaQ 8piozeEsp. WO

03/98%6 W’? ﬁﬁesf% wéaidéxiozg% mwo@ardsvb%g( O NR

and
we 6@@4@%7%& WO Qﬁ%/ﬂgﬁrﬁﬁg\é\@ fzaom%%#zs HEY 2864 O%Wrﬁ?ed
menber ed nitrogen containing
Wéﬁgﬁ,ﬁgﬁ?d@gogﬁ)éﬁgg are each optionally subst ituted
by one o r two groups selected from hal o, i .6al kyl,

e hp A a8l S T s

fordQla &XX): a 5-, 6- o r 7-nenbered heterocylic ring;, R28
and R29 are independently sel ected from hydrogen,
C|.6al kyl, C3.6cycloal kyl, phenyl, and phenyl
(B60aHyl )-; and pis a n integer of fromO RO 6
pref erab from0t04; R22 and R23 are inde

sel ect £ om dro 2C,‘ hal @xx
SRR ang ggé e GRS o, 00
R2244 rreelnnddeeppeenndde sel ne ttell dyy

from hydrogen and Ctal kyl with the provisog*hat the
total nunber of carbon atons in R24 and R25 is not
or amaléot savatd theré&fpeleraint y preferred | ong-acting

b2- adr enor agoni sts are:
m '§ a{“z!“t{eg%r ?f?%?(%?hydr OXy- 2- [ 4- hydr oxy- 3- (hydr oxynet hy
n is aup indenydr ok froml 3 i ino)

Wn@%‘%@%)ox$ﬁr§;%l) ) bgﬁ%(gngs(;l ;onm'hSZr oxy- 3- hydr oxymnet hyl

Y iphaie@d. N [ Wherein X is -(CHy),- or C. alkenylene;

and1 @7 haerg tr}éeL X&’e}nﬁ oé}gctég ?ro%el@%%aefn(,) ?.ggllg}?,;cgqcycloalkyl,
C(O)NRZBRzg, phenyl, and phenyl (Cqalkyl)-,
or R?® and R¥, together with the nitrogen to which they are bonded, form a 5-, 6~, or
7- membered nitrogen containing ring, and R% and R*’ are each optionally
substituted by one or two groups selected from halo, Cy.salkyl, Cishaloalkyl,
C1salkoxy, hydroxy-substituted C,ealkoxy, -CO-R?, -SO,NR*R?, -CONR*R”,
-NRZC(O)R®, or a 5-, 6- or 7-membered heterocylic ring;
R and R* are independently sslected from hydrogen, Ci.salkyl,
Cascycloalkyl, phenyl, and phenyl (Cy4alkyl)-; and
p is an integer of from 0 to 6, praferably from 0 to 4;

2 and R® are independently selected from hydrogen, Cyealkyl, Ci.calkoxy, halo,

phenyl, and Cyghaloalkyl; and
R?** and R are independently selected from hydrogen and C,.alkyl with the proviso

that the total number of carbon atoms in R* and R% is not more than 4.

Especially preferred long-acting p.-adrenoreceptor agonists are:
3-(4-{[6-({(2R)-2-hydroxy-2-{4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)
hexylloxy}butyl)benzenesulfonamide;



10

15

20

25

30

35

4-{(1R)-2-[(6-{2-[(2, 6-di chl or obenzyl ) oxy] et hoxy} hexyl
) am no] - 1- hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol ;

Wd 240§/005451 PCT/EP2004/007819

R)-2-[(6-{4-[3-(cycl opentyligul f onyl ) phenyl ] but oxy} hexy
| yam no] -1 -hydroxyethyl}- 2-(hydroxynethyl)phenol;

3- (gz[[ﬂ({(gié Orfz/}ﬂoiéﬁ—%l]h 3 prdio)%/methyl )p/)henyl]ethyl}
ammqumﬁbhy}pycmﬂ)b@]zpn@egpm@myl ] ami no] et hyl ] phenyl ] fora
el i R A R KA
(hygecxyehetiwl)pizencB- hydr oxy-
4-{@%@{(%%-&%%@%?@&%%I?oﬂ&l%ﬂeﬂ%ﬂﬁﬁoxyﬁ#@x&%ﬁo] -1- hédroxyethyl}—

ents’l nc corti costero
2-(ydroxiathyiphenebst er oi ds whi ch may be used in

N-[g%*ta+ té ﬁﬁ‘RmIH}dL&? 29718 ﬁkﬁ@sz _Rjarbeo nvention are

se osteroids and their

phmtwllagsnw]hmwllhtavlbrmm]ethivﬂﬁhe@m}fatamlgie A vity.

RS TR iRl onn, oy xbaneor.

2(168;@inatingn-Gotethylamineny dr oxy- 1 6a met hyI

7a-[ (4-methyl -1 , 3-

t hi azol e- 5- car bonyl ) oxy] - 3- oxo- androsta-1 , 4-di ene-17
Suh)ahiaabﬁx}tri’ﬁlammatanwage@fsllmmdammste@@ﬂ@r Suitable corticosteroids

wh?:g rﬁ% P L%&gé%oﬂr%ﬂ}a{t‘&@wgh' 'Elfgegé’dgﬁ%fﬁ%& %%ﬁﬂ&en%on are those

oral éndilr@la@d]cﬁwcoateln@dmamﬂ theigheb- $=IIQB wdiginaveyentidrftasamatory

adé’i‘yngﬁﬁ@b eglﬁg({I(Lgd A éﬁ’%lrﬁf'g&rﬁ prednlsglone de@methasone

roplony
flutichsthep@pionlte, Gar%edhﬂmwod1a¢1ydroxy-’|6a—methyl -17a-[(4-methyl-1,3-

S DDA Sl Pl B ool A 2sone
fludrbminilBEp @a%@amu&étm[(z wﬂﬁmﬂcbcsi@l)oiy UnRIRHicste-160-

nonet asone esters (eg. the furcate ester),
mettmylérmqomdmséaédbw@m dép-cabpinigiearid &-ﬂt&r@m@%kﬁ% 6o, S0

dlflggigal @7‘%4&8 O\Z( 160~ He éﬂfﬁ%@%ﬁﬂ@@ﬁ%@ﬂ gﬁéfrbl: altl4-diene-17p-

y-preg
catbothioio eoidtS-(1- mm-mrahmro-mﬁaq-ﬁsaﬂsﬂaster am]omnh@g@we esters (eg.

thepi %ﬁ%gpiggmggecg%&l(%gﬁ%ﬁ??bgjj’pébQSﬁ%g%s%rr Bb&&%ﬂ@% flunisolide,

maomedthyonelstaerk (do.rtiee fuydatd est8r)t triamcinolone aoetonlde rofleponide,

oo R B BB B e e

1,48dicBa-3dickdions)pbdtixbaert ()Q}pldnateaRﬂI%WQﬁdﬁyal)d)Sﬂ"lzﬁ Preferred

1 0X0-.an
oG PSS AP e y v b TSR
me@ﬁylﬂ&ui{(z{ hieiP Mh@vblé%r carbdrangkga-daratdrestydi;ddiens-17p-

hydroxy-1 a- met hyl - 3- oxo- androst a- 1 , 4- di ene- 17b-
carbothIOIc acid S—ﬂuoromethy esier and 6o, Qo-difluoro-1 /oc—[(2—
furanylcarbonyl)oxyl-1 1B-hydroxy-16c-methyl-3-oxo-androsta-1,4-diene-178-
carbothioic acid S-flucromethyl ester, more preferably 6a,9a-difluoro-17o-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-

carbothioic acid S-fluoromethyi ester.

Non-steroidal compounds having glucocorticoid agonism that may posess selectivity
for transreprassion over fransactivation and that may be useful in combination
therapy include those covered in the following patents: W003/082827, WO01/10143,
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carbothioic acid S-fluoronethyl ester. Non-steroidal
conpounds havi ng gl ucocorticoid agonismthat may

W@omssss4SE| ectivity for transrepression over PCT/EP2004/007819

transactivation and that nmay be useful in combination
t herapy include those covered in the follow ng

wORERS A AR oI e BNttt
W QUSRI 5041051 050 03/@523 BT SD/RHB/093288 Y OPBEFO Mp@w@@%
W%%%s&%gww 0256566500 W 36188 2 MO EHEHD48,

WCO4/026248 vt03/061651 . W003/ 08277.
W@ﬂlﬁ%ﬁﬁ%,ﬂmQW@&ﬁWamtory agents include

non-steroi dal anti-inflammtory drugs (NSAID1S).

Sui tabl e NSAID s include sodi um cronogl ycat e,
swh@mantemflamgmruragepﬂsalsqumcﬁéls&t@rp&@éampmﬁ?mmﬁﬁw|dfl498s
(Né 13953 t heophyl I ine, PDE4 inhibitors or m xed PDE3/ PDE4

nhiBitors), |eukotriene antagonists, inhibitors of

I eukotriene synthesis (eg. nontelukast), i NOS

sultffie RSk 8 ind R Bl BB REId R PO, Dot 2 2

egrin an agonli enosli ne recegt or agonl sts
phospmma@mes(PQEo mrgoltosm@rméhev@hﬂw%é’cﬂﬁ inBipitorgyar orxase

D%%z@g@f i} b‘T’[ogs I?uko‘f ﬁﬁle%r"br%ssyﬁthesm
a oni st nhi ors o i ne synt heési s
(egmcﬂwtélulgasx)yw&mlbltnm myptas%ancsalaﬁfase élmhltl@é&, eta-2 integrin
an{%ﬁgﬁig{se& a%%@?élﬁé %‘%g{gr%ﬁg’n %tgﬁ Hﬁﬁgéﬁﬁ rg eldRir@ 222

oat fp ate or
agbiists, cg@kinas@jagohistniet g chempling antagoniats, mnlmasm erR3

an %ﬁﬁlt § oE'nQ%rﬁto{ ecgfk& oﬂnI rg%@,ggﬁsal 5. ﬁpo%ygér%‘%fe lntfﬁlto'ry%ltable

ri c”?oxi de’synt hase
other gh-ad@bbyeckptor egaﬁstadmludessﬂhn&temh (e.@Lastthb Ixmafcmﬁ

salppiiares s 2e GpoPaisst e hedEraarndeii ipaors o8 Jumarete)

feriRirbbdrl terbGERAe Bnbisbitd iheseof. nah IN@S (ihdsabldiniios oxide synthase

SR e A Bl Sl s i i P ose
dlst@hrm@wno\dﬂcw‘moassmmqmy wmzkﬁcmn W@;}Mﬂa@nlam. n
e e on a '

whBRESRTS Strtp e R DA SRIAGR Pre frebRefniogpaele

i nventi on may be any .corrp.ound. that is known to inhibit
O PSR 2 Eleoled SRR B il dBpdim
phegého@@@mm (W@Eél?)hnthlblmrbéépe@“elmem the ohsy of aformbleti®DE
ad;pted lfgr’lnr?alfgtlon SI'he%EZEl specific inhibitor useful in this aspect of the

invention may be any compound that is known to inhibit the PDE4 enzyrme or which

is discovered to act as a PDE4 inhibitor, and which are only PDE4 inhibitors, not
compounds which inhibit other members of the PDE family, such as PDE3 and
PDES5, as well as PDE4.

Compounds of interest include cis-4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexan-1-carboxylic acid, 2-carbomethoxy-4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-one and cis-[4-cyano-4-
(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-of]. Also, cis-4-cyano-
4-[3-(cyclopentyloxy)-4-methoxyphenyllcyclohexane-1-carboxylic acid (also known as
cilomilast) and its salts, esters, pro-drugs or physical forms, which is described in
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PDE5, as well as PDE4. Conpounds of interest include

c/ s-4-cyano- 4-(3-cycl opent yl oxy- 4-
woredokosdsphenyl ) cycl ohexan- 1- carboxyl i ¢ aci d, PCT/EP2004/007819

2- car bonet hoxy- 4~cyano- 4- ( 35

cyclopropylnethoxy 4-di f | uor onet hoxyphenyl ) cycl ohexan-

u.sl gatd el &d Sl[uéc{]&é/ QBEtef’rfoer 1996: this patent and the compounds it
(3-cycl’'opropy oxy-4-difl uor onet hoxyphenyl ) cycl ohex
discioses areinporparades h@r)egunf@g,w@ference

4-[ 3- (cycl opent yl oxy) - 4- met hoxyphenyl ] cycl ohexane- 1- ca
rboxylic acid (al so known as cilonil ast)

AWER12-881 fremeileion fricfoam ysetal 15HYBT MG Nt ¥ TR Me\%f#*tﬂ}ﬁ“ pt &-
10, %@g@u@ﬁ%éé‘ %bét Pfé%t grAfs referaroe NS mw@ooﬁ sept enber ,

benizplademioe aere/@twmn@mataﬁi N%$1616>6INS§'§W!P&§‘{1%%@ ePE‘"?%Cience

anc&%@r Fé@k%”ég( gi?glgfﬂé daz@BIthPl')fﬁ4 lnﬂr@tt& |E§rflﬁeﬂ Rb @VI@FSPS feD-

168787 parehatiribhited tgﬂlggm,@;t@nggdm@legderb@ﬁxg,qilgggﬁzﬁ%%y Kyowa
%9 Vbby/Ss ’ié@“kgﬁsﬁ e%@%w@#?ak&b NﬁERﬁMA PodNdb (Lamdells,

Poscience an ri’ng- Pl ough benzaodi azepi ne
L.JRBE4 BuriResp t/dAnnuieany EueRes SQSF (&msgéﬁaﬁe%@?éﬁ?&aﬁ%

12 §$ I BQLGA%B{ Q%ﬁé\)\ér%igmﬁaé??@ﬂ@%f@?@%@ N?)efﬁz\df@ﬁ 13¢€3) and a

i'n WX9/16766; K-34 from
pth&ﬁmné‘ﬂMQQQMVﬂiﬁ 19 discibsgmotabish(is BW@EV ingorporafed by

ref%gﬁg5isonf€g§?ﬁEi%@nlgﬁlr?g@?gmgu BE%QRSQQbéﬁgg%tB%ﬁr 23,
1,204 ha rrbbaexalrymssmmwg\emylbp@gq[gm g@agl)'ntharr}fan-g-yl] -N,N-
dii tgFogJB ep%agrﬂ?e W% 4 il bﬁglP(IB Fﬁ%%r‘%ﬁ?éh M\§§ Sdknl S

ed by re erence rom | den;
prelﬁulm‘fafﬂtpubh&hed(on) byBYK-Gulrten IpveAliang, ataid under development

2 a 10b- t BS%
L e e R e U A e
Fuj# 1rigxeid ) PBESHRIDEEXp heib1296r 281 k1 6RhendeB4b8Sr epar ed

and publ i shed on by Byk-Gul den, now Al tana; arofylline

under devel opnent by Almrall - Prodesf arma; VMb54/ UMb65
Fuﬁh@“ﬁo\n‘fﬁfonadis sf; mteresTaKlaM]sc(ld’@dabéﬁﬂ@uWaw lnteunatlonm pasgnt

AR IoRE Rl Bt g

Ltd?lahlj iPSjWIEinEGIIMO;‘BaQM)@mb(o Gaoenktdappl i cati on W04/ 024728
d axo Goup Ltd), PCT/EP2003/014867 (d axo Group Ltd)
and PCT/ EP2004/ 005494 (d axo Group Ltd). Suitable

Supdble @hﬁ&ﬁonmrglb(agagﬁmre trause compsendsoipbasids antegonists atdke
mERBELS BRpRm PP U (re GoiieERF Sl R e FRIRRRIs
or Ms receptors, dual antagonists of the M,/Ms or Ma/Ms, receptors or pan-
antagonists of the My/M./M; receptors. Exemplary compounds for administration via
inhalation include ipratropium (e.g. as the bromide, CAS 22254-24-6, sold under the
name Atrovent), oxitropium (e.g. as the bromide, CAS 30286-75-0) and tiotropium
(e.g. as the bromide, CAS 136310-93-5, sold under the name Spiriva). Also of
interest are revatropate (e.g. as the hydrobromide, CAS 262586-79-8) and LAS-
34273 which is disclosed in WO01/04118. Exemplary compounds for oral
administration include pirenzepine (CAS 28797-61-7), darifenacin (CAS 133099-04-
4, or CAS 133099-07-7 for the hydrobromide sold under the name Enablex),
oxybutynin (CAS 5633-20-5, sold under the name Ditropan), terodiline (CAS 15793-
40-5), tolterodine (CAS 124937-51-5, or CAS 124937-52-6 for the tartrate, sold
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or MB receptors, dual antagonists of the ML M3 or
M2/ MB, receptors or panantagonists of the ML M2 M3

w0 e@spoass. Exenpl ary conpounds for adni ni st raPCDEP200&007819

i nhal ation include ipratropgbum (e.g. as the brom de,
CAS 22254-24-6, sold under the name Atrovent),
it roni , ' G A 268605050-0) s dnder

“”dfgi?({c?tter”%@? %t@ g'."log_@m: %Zg%r%gﬁn% BRmidd 2 136310- 93 )5 Sehd
the nacterSpasmomens trospiim,ehioridel (§4Sot040R102r Band solifenacin

ey at 0 (: as. Jistenowias YM-905 and sold
24252%2261 9gb§)3 23%37%2%jfgﬁaﬂ%&]\%ﬁﬁé%rallfﬁ%| sclosed in
undeOdeAGMriel Besigatehpl ary conpounds for oral

adm ni stration include pirenzepi ne (CAS 28797-61-7),

darifenacin (CAS 133099-04- 4, or CAS 133099-07-7 f_ci]r
Othehsuitaplir sttichslingwicagents ingbide cREPAURRS e (XXI), which are
, ' = | d under the nane
dis ?g%%&%@r@g& ﬁﬁ%% %%?%&93- 40-5), tolterodine

(CAS 124937-51-5, or CAS 124937-52-6 for the tartrate,

sol dunder the nane Det/rol ),_otilonium(e.g. as the

brom de, CAS 26095~59<0, s¥ld under the nane

Spasnonen), trospium\chl ori de (CAS 10405-02-4) and

solifenacin (CAS 2 37-1 , or CAS 242478-38-2 for

the succinate al s&6 knowpHas YM 905%%Hd sol d under the

nane Vesicare). O her sui ta]Qhe antichol i nergi c agents

i ncl ude conpounds of for a (XXI), which are

di scl osed in US patent apghi cation 60/487981: X (XXI)

in which the preferred orientation of the alkyl chain
in vettitrathegiefened heentatigraaféhe Aty dhaineaiidshedipithg W@pPRRDMRG IS,

{ ndependently, selected fromthe group consisting of
enc,.~7°(’rai ht or branched chain | ower alkyl groups having
R*'mefRY atd, jndepemdently cseeated tiom the aiesp cepestingl dpiraighbips

havi fr r o
orafrch gt BeR g ol o eBRa At o,
oy broupt bayihg Faint fotdicartioniomsanyealil-alybhaynsed ot
ot |n e SS. 0. Lcar a iR Wik i d
car&m ﬁtog??’éfciﬁlgw’ gF gﬁ%ﬁi@\% ﬁ%‘gb*ﬁ%@' ]a{}b%g@c esslll’ho %ﬂélagtrrg%rﬁ
haaih@nBt in Xxcesp oé § eattonaatoran 00 phemyb suletiadedvith an [gdoxy group
positi.ve char of atom X may be but is not
haY”i"grP?téﬁef(%esélﬂggrcla?eo?whag?%?ﬁ de, i odi dg, sul fate, benzene
X seirbedras en aniod skedaised with the positive charge of the N atom. X" may be

but is not limited to chloride, bromide, iodide, sulfate, benzene sulfonate, and toluene

sulfonate,

including, for example:
(3—@nd@)—3-(2,2-di-Z—thienylethenyl)—&,a-dimeti‘nyl-&-azoniabicyclo[B.Z,1]ootane
bromide;
(3—endo)—3-(2,2—diphenylethenyl)—8,8-dimethyl-S—ﬂzoniabioyclo[B,2.1]octane brormide;
(3-endo)-3-(2,2-diphenylethenyl)—&8-dimethyl-S-azoniabicyclo[3.2.1]octane 4-
methylbenzenesulfonate;
(3-endo)—8,8-dimethyl-3-[2—phenyl-2-(2-thienyl)ethenyl]—8-azoniabicyclo[3.2.1]octane
bromide; and/or

(3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-pyridinyl)ethenyl]-8-
azoniabicyclo[3.2.1]octane bromide.
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sul fonate, including, for exanple:
(3-endo) - 3- (2, 2-di - 2-t hi enyl et henyl ) -8, 8-di r net hyl -

waQ omwsatissycl o[ 3. 2. 1] oct ane brom de; (3-e PCT/EP2004/007819

do) - 3- (2, 2- di phenyl et henyl 178, 8- di net hyl - 8- azoni abi cyc
| o[ 3. 2. 1] oct ane br om de;

Furthet: s%gglgle)apﬁct{oan&?@'é@@ﬁﬁyh(ﬂm&mwhpou&dg ofifomtitay(}X8) ar

oni abi cyc octane 4- ne esul f onat e;
(XXigiB V&'@T@P Ct'ﬁ@séfj Hﬂ—’ﬁ)ﬂa et Fﬁplﬁﬁéﬁ%&gﬁl ~t hi enyl ) et heny
I']-8-azoni abi cycl o[ 3. 2. 1] oct ane brom de; and/or
(3-enof 0) - 8, 8-di net hyl - 3-[ 2- phenyl - 2- ( 2- pyri di nyl ) et he
nyI 1-8- a;oéry’ abi cycl o[ 3. 2. 1] oct ane_br om de.?t her

éb]e any/i chol i nergi c agents in de conpgunds of
[) or (XXII1), which ar | oged in US
i cati qrx®0/ 51 1009: ( ) , 44 pEXI)
the H atomlndl cated is in the gxo pﬁ&ltlon
nts an ani on associated with positive
char ge of g N atom R may be but is not [/iYa#ed to
chlorid®™ erom de, iodide, sulfate, benzefe sul fonat e
and tol uene sul fonate; R42 and R43 are i ndependently
sel ected fromthe group consisting of straight or
ndLighched chain [ ower al kyl groups (having preferably
roml to 6 carbon atong cycl oal kyl groups (having
the Hrafﬁﬁnﬂmﬂl@at@d 4P B RATEIPNS cycl oal kyl - al kyl (havi ng 6

R*! Féeflb %&rﬁ@é@@ﬁmﬁb@@ate&ﬁﬂtl@ tmcpts?shtwaldqwge(dﬁahe Nagtdnt & emay
rbon atons and hfe

be m.mn@dmueeéw caipue, ARG, BG5BT BN 2Rl E

tolu@ﬂ% ,tlJ\ff £ as the heteroatom aryI opti onal 'y
tut ed aryl, het eroajrﬁrI and opti on r# iaht or
RZ?and R anstiedeneateittyfelpctedzomithe %fP&@F@%S'? Pg #2198t Yup

bra%%éﬁi' ta|r1n|8w8|f alk)ﬁérégék%éﬂbm lefSraély fra)cy i ®edroph atoE3;

cyc(oalkyw’;ra&g%%(lag from 5 to (9 ca(;rbgn aaltgr%é)( c(::)/c‘lo’oaﬁjyaﬁ&l%g\ﬁrlﬁ%lto 10

carbon atoms), heterocycloalkyl (having 5 to 6 carbon atoms) and N or O as the

heteroatom, heterocycloalkyl-alkyl (having 6 to10 carbon atoms) and N or O as the
heteroatom, aryl, optionally substituted aryl, heteroaryl, and optionally substituted
heteroaryl,

R* is slected from the group consisting of (C4-Ce)alkyl, (Cs-Ciz)cycloalkyl, (Cs-
C,)heterocycloalkyl, (C1-Ce)alkyl(C5-Cy2)cycloalkyl, (C4-Co)alkyl(Cs-
Cheterocycloalkyl, aryl, heteroaryl, (C1-Ce)alkyl-aryl, (C:-Ce)alkyl-heteroaryl, -OR®,
_CH,OR®, -CH,OH, -CN, -CF, -CH-0(CO)R", -CO,RY, -CH,NH, -
CHNRT)SORYS, -SONRTR), SCONRYI(R®), -CHMN(R*®)COR™), -
CHaN(R*®)S0,(R), -CHN(R*)COA(R™), -CH N(R*®YCONH(R™);

R* is selected from the group consisting of (Cq-Ce)alkyl, (C4-Ce)alkyl(Cs-
Cqz)cycloalkyl, (C4-Ce)alkyl(Cs-Cr)heterocycloalkyl, (C-Cg)alkyl-aryl, (C4-Ce)alkyl-
heteroaryl;

R% is selected from the group consisting of (C4-Cg)alkyl, (Cs-Cr2)cycloalkyl, (Ca-
C,)heterocycloalkyl, (C4-Ce)alkyl(C3-C12)cycloalkyl, (C4-Ce)alkyl(Cs-
Cr)heterocycloalkyl, aryl, heteroaryl, (C4-Cg)alkyl-aryi, (C,-Ce)alkyl-heteroaryl;

RY and R*® are, independently, selected from the group consisting of H, (C-Ce)alkyl,
(Cs-Cyp)cycloalkyl, (Cs-Cr)heterocycloalkyl, (C4-Ce)alkyl(C3-C12)cycloalkyl, (Cy-
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C7) het erocycl oal kyl, aryl, heteroaryl, (G
-C6)al kyl-aryl, (C C6)al kyl -heteroaryl, -OR45,
WO SHROMA51 - CH2OH, -CN, -CF3 -CH2Q(CO R 46, - OZRREF2004/007819
- CH2NH2, - CH2N( R47) SQR45,18- SQ2N( RA7TXR48), - CON(R

A7XRA48), - CH2N(R48)CO(R C), - CH2N(R48) SO2( R46),

Co)alSHRNCHRIPERCIARY, (CLERMREBYICONHTR-CeRkyHReBroary!,
selected fromthe group consisting of (G C 6)alkyl,

inclyding. 5 q&ﬁmpfe(cs C12) cycl oal kyl, (Ci

(Endcg?}\ HﬁéihG Qdelhﬁﬁbplﬁ@GZ/-gl-aayIMJB -dihethyEBpapiigt - ar yl

iOP Kyl heteroaryl; R46 is selected fromthe group
blcyélei?s?é frgeded ‘5@ o8) al kyl, (C3-Cl12)cycloal kyl, (C3-
3- ((Qadj%tméﬂ@ysia@aibt@yuo[s(ﬂ]oaaa 9«)4'2;@ -gishenyGoypiytieal kyl ,
0

(Ené@tsgmﬁ}yw (2,%@r @pgggﬁl-ﬁ& 5—%—@% bl%%cﬁy bo@idile;
3 éﬁcli ldt%gtrpﬁs%&t%wblo[mmamtym& djphenymmmmdﬂ;: .

sel ecte om up,.consi stjng. . CB): ,
B S St L S
Eng%% g&ﬁ{nléyi pdi 21198, 8alirksthyl-8-azonia-bicyclo[3.2.1]octane
al kyl'(C3- C7) het’er ocycl oal kyl ,
iodides1- C6) al kyl -aryl, and (C -C6)al kyl - heteroaryl,

Enb @3 sl itho-5 OldiheARIe1)-8 8-dimethyl-8-azonia- _bicyclo[3.2.1]octane
( nl("i@ @ 3-(2- netFﬁ?gxing 2-di -t hi ophen-2-yl -ethyl) -8, 8-di
brO'ﬂi’ftﬂehyI 8- azonl abi cycl o[ 3.2.1] octane iodide;

3- ((%nﬁé)%lﬁf&hﬁar%t%yc%{:az ajdai-eynlp-Ainkedflqropad-1b) - 2, 2- d

N-B(eEﬁ)d@)r((@QJ?SIBIH%WI Q-gzazblqulq)[ﬁ&hgﬂg,tﬁ AT B)heép a2a- bi cyc
proél%%m gl] oct ane;

(Endphma@agmgg%%@@nﬁzﬁhﬁ) § %SOy Po-ak QG 3-v1) -2, 2-d

bic kﬂﬁgnl S0tars walaBY ! - 8- aza bi cycl o[ 3.2.1]oct-3-yl)-2,2-d
propionic acid

1-BeEnAG) 34 aEoL §arig- S U REIRIR-2 306 B ez A-RNeBY H PRl o
ure oni a- bi cycl o[ 3. 2. 1] oct ane i odi de; _
1 Eih%&:]r%g[g’aﬁ(&ﬁ;é) %@%léyé@?@%@%ﬁl@ﬁﬁfg%lﬁ)f 28d_ip(¥1lerr¥elt pyl] ur%a
§ &EBF Q)m%hmg%{ -biBy i 8201 6ot @2)-3 2 2idHepgk prapyi]-geedarBide;
N- [BJ(GB@nrwm@EyI(?eﬂ%ﬁa?lcgﬂq{%t?h‘wcté -2 2ifliRRROY 5praPY-R§nsamids;
3- (ﬁ’déi)? réetﬂ%l@g%b E%éPcHB Qrﬂgéﬁt-@%ﬂ)e% 2-di- thl%phlj?n Zéylsprg?lﬁglantl]e;/ I
(Encﬁ)@z(amyam@ﬁccﬂld[\wsh@ a]yb%thﬂﬁé St eneﬁef §-aizonis-
blci @g@ngc%?g§d%(eendgénsl rrgﬁ 23& ]8 azadebl cycl o[ 3. 2.
N-[3-((Endo)-8-methyl-8-aza- lcyclo[3 2.1]oct- 3-yl )-2,2 phenyl -propyl]-
benzenesulfonamide;
[3-((Endo)-8-methyl-S-aza-bicyclo[B.2.‘I]oct-s-yl)-z,2—diphenyl-propyl]—urea;
/\!—[3-((Endo)—8-methyl—B—aza—bicyclo[B.2.1]oct—3-y|)—2,Z—diphenyl-propyl]-
methanesulfonamide; and/or
(Endo)-3-{2,2-diphenyl-3-[(1 -phenyl-methanoyl)-amino]—propyl}-8,8-dimethyl-8-
azonia-bicyclo[3.2.1]octane bromide.
More preferred compounds useful in the present invention include:
(Endo)—3—(2-methoxy—2,2-di-thiophen-2-y|-ethyl)—8,8-dimethyl-8-azonia—
bicyclo[3.2.1]octane iodide;
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1- Et hyl - 3-[ 3- ((endo) - 8- net hyl - 8- aza- bi cycl . 2. -

3-yl)-2,2-di phenyl -?Jropyl ] -ﬁrea; velos. 2. 4 ocl
WALSBeGENdO) - 8- met hyl - 8- aza- bi cycl of 3. 2. 1] ocPEBEP10p4/8)7819

, 2-di phenyl - propyl ] - acet amiigle;

L/ -[3- ((Endo) - 8-nel hyl - 8-aza-bi cycl o[ 3. 2. 1] oct - 3-yl ) -2

(Endcﬁ@%D{}@ﬂy]z—pﬂ@ﬁ&hjl-eh%mmmyl -8-azonia-bicyclo[3.2.1]octane
mel hyl - 8-aza-bi cycl o[ 3. 2. 1] oct-3-yl)-2, 2-d
|od|<ﬂe| h| ophen 2-yl-propionilrile;

(Enécﬁ@@)cy%néé ZYpReny-enilis, $ dinogihy 8- 2zonia-Bityojd[p 251 ectanere

| =8~ azoni abi cycl o[ 3.2.1]octane iodide;
WOmMFB ((Endo) - 8- el hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl) -2,

(En 3)d3 @d?gi)amgﬂ?r?éﬂdlpihegﬂwmgﬁaﬂdfmawadezonla—

- - | _ _ _
Doy ARG ea. - )¢ oL 2 HoctzSyl) 22
(Engé)i?z& ch dﬁtH‘B?ihBMlzﬁ-eﬂ@f’r)kB gyirhethd-@azdnizei - 3- v ) - 2,

- nel hanesul f onan d d/
bicyclohd )ﬂqﬁl ‘Qd'e?[:ﬂﬂgllﬂfl -3-[ (1- phenyl - m(:l hgﬂowo; ani noj -
(Engé)gﬁ}’é 2: d%h%nﬂtcf ReloRshyi Bnetigron)-aninalycom{iss, 2-dimeibyledie

preferred conmpounds useful in the

aZOptaels@mow B\ﬂéﬁﬁ*@r@wapﬁh'q%de
(Endo) - 3- (2- met hoxy- 2, 2 di -t hi ophen 2- yI ethyl)-8, 8- di
nmet hyl - 8- azoni abi cycl o] [ .
SUI(aEIeoRntlh@ie(nZn@%/éﬁ#%l referred) taﬁéﬁf?rre&? ] 7“‘99%’“%‘%@?%9‘? agygne
or rﬁ%@ é)"l’ ér%[lg’ akta ébﬁi@fsékﬂgwh highenhibit H1-receptors, and are safe
(Endo) - 3- ( 2- cyano- enl-etﬁr)é%quﬁ %
for homamLse.c kﬁi’rt(qeae'zat@'_]‘ aetasﬂ@ster'aﬁ%% bhvatvs 6f SHRdrbidrifes

eth§'l amﬁeé%nﬁa&%ﬂ%ﬁ%s . &d@h@ﬁwmdkarﬁhbyﬂ);)mé}m&epltl:l@masttmle

-azoni a clo .2.1]octane iodid
chigrBpkir)aB2- %ﬁ-‘rﬁ@ gengradipo eRiBgRHES- vzh'yh a8 PY-Sedpliggdnade
lorett E}H g& g@ ﬁﬁé‘h‘a@%e 3semiddie haivasiirs] iadeastinedlevocetirizine
. ngb -3-12, 2-di phenyl - 3-[ (1- phenyl nmet hanoyl ) - am no] -
fexgﬁeop@dh@aad 3_efd12n°@t hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane
brom de. Suitable antihistam nes (also referred to as
Hl-receptor antagonists) include any one or nore of .
Exdrhelen ofeetarsdantizyeiamies inghsiadomwfifies g‘?ﬁi‘?rﬁl‘i‘qme’ fexotenadine
angcet[r&%gptors and are safe for human use. First

énefrati on antagoni sts, include derivatives of
et hanol am nes,

The invention thus provides, in a further aspect, a combination comprising a
compound of formula (l) 2 pharmaceutically acceptable salt, solvate or

physiologically functional derivative thereof together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a combination comprising a
compound of formula (l) a pharmaceutically acceptable salt, solvate or

physiologically functional derivative thereof together with a B.-adrenorecptor agonist.

The invention thus provides, in a further aspect, a combination comprising a
compound of formula (I) a pharmaceutically acceptable salt, solvate or

physiologically functional derivative thereof together with an anticholinergic.
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et hyl enedi am nes, and al kyl am nes, e.g

di phenyl hydram ne, pyrilanine, clenastine,
webdospoemaleni ram ne. Second generation ant agoni BCEEP2004/007819

whi ch are non-sedating, in@ude |oratidine,

desl orati di ne, terfenadi ne, astem zol e, acri vasti ne,

Theaiﬁ fiioh ! Afs ér@V@é@t Inf |aZfLmhef @S@éﬁnéajlcnmbmadon comprising a
i rizine. 'es of

compmded@f Iféf'ﬁll"?dl e, d%@ﬂrg"laﬁ?‘f '&? rgek?ta?’ena Qg‘g'ﬁ’éte or
physgcg%%%étul@'fﬂ\%tloﬂ_ﬂ_QiehOé‘tﬁ/@tth&@oﬁtbg@therr \oithi dmantlhlﬂamlﬁmr t her

a conbi nation conprising a conpound of fornula
(1) a pharmaceutical ® acceptable salt, solvate or

Thepfﬂ¥§r\tf?ahoﬂiu§a!|)r‘r?vlld%§ pm |a0$ﬁthe€|ed9p\'éeﬂ; i av econtbination cagisig 2
I tor
compotng t pler foggpiact() & CBWF}%&%’HE%% tlo%gcretpga%?e P, ds%ﬁ/até "or

a conp
phyéi&fa@%@%ﬁct&;h)al derRBAVATRRPAf it6qdtheracittep PaIH4einbditor, or and. a B

or physiologically functional derivative
adretrtmee@pforﬂgg@ﬂaer with a b2-adrenorecptor agonist. The

invention thus provides, in a further aspect, a

conbi nation conprising a conpound, of f
Thep inaentiare thusc aror\%@éc érp?aaﬁp@hegﬁupnecg 8? V%Cfngtgﬁ%t%n( bomBrising a

corr&ﬁﬁﬁé Olyp g'fo?fﬁhl%ay {iyngt ipRBhacdafidaat iacesptatte eahitt ogpbtater or

phypiplmgwakrl;s ?u?]tclhgr@(l)Lﬁlﬁ%&ectggggggggléh%gw&h %glt $r§ﬁnohn%?glct: ha\Hﬁ a

PD%—%Wi%iﬁgng a conmpound of formula (1) a pharmaceutical”

cceptable salt, solvate or physi ol ogi cal | y functi onal
derivative thereof together with an anti hi stap._ne

The Borebinatiomstefesrepr ovaliye, ma cenvegienHe Pe ¥ pRYed &pr lse M he

forrﬁhg?lnggrtéﬁﬂ?ﬁw@c 5! S‘fbnﬁ% %‘tl idr® %BU%SOfphfaﬂﬁg&éLﬁCé” Yorenulations

acce e sal t, sol vate or
comitisiigolaogbmainatiort L deGned abere Viaselber iy @opPharaseHiigally

oSO B A 0 epscnorsemer

in a further
aspect, a conbination conprising a conpound of formula
arnaceutjc

T L o S R i
sedMehhal@'fbr%nhmltdmebumﬁ ingseparaiel oncepingd ph#imscedtical ﬁq% Pa%ons
Prq;@rgglé(n tgldlg |§1rd£|glf gcgrq‘iﬁ&fri]d% SOE ERVbiRAVRNIRD N aBfinistered

simultaneously in 2 combined pharmaceutical combination. Appropriate doses of

known therapeutic agents will be readily appreciated by those skilled in the art.

The compounds of formula (I) and solvates thereof may be prepared by the
methodology described hereinafier, constituting @ further aspect of this invention.

The compounds of formula (I) and solvates thereof may be prepared by the
methodology described hereinafier, constituting a further aspect of this invention.

A process according to the invention for preparing a compound of formula )

comprises reaction of a carboxylic acid (X=0) or carbothioic acid (X=S) of formula

()
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form of a pharmaceutical fornulation and thus

phar maceuti cal fornulations conprising a conbination
w@g00dmbi4ned above together with a pharnaceut i cBCT/EP2004/007819

acceptabl e diluent or carri2ér represent a further

aspect of the invention. The individual conpounds of

such conbi nations may be adwini s{gred either

sequentially or sinultaneousNgin geparate or conbi ned

pharmaceutical fornul ations. bly the individua

conmpounds of such cdi¥ey y beladni ni st ered

simul taneously in a cp nﬁ@eutlca

combi nati on. Appr ops P known therapeutic

agents will be re

the art. The conp s of Sfornmula (1) and sol vates

t hereof may be Qorepar ed¥by the nﬁ hodology descri bed

herei nafter, constitutlﬂg a furt Qr aspect of this

i nventi on. The conmpounds® of fornula (1) and sol vates

thereof may be prepared by the nethodol ogy descri bed

hereinafter, constituting a further aspect of this

wherd&iM R}, 'I-'\‘ZrRs,'PhPF(%GSS“ “acareradldﬂlgnécbabdve i nvention for
preparin r nu i tion
it oo TG efn £ arsseit R iR i)

of forrrula(ll)v\herelan R2, R3, R4, X and are as

defi ned above, with a_conpound of for
in thisgrre¢essLing @ﬁ@@éﬁ@ of fo ﬂﬁgm@f gﬁd'ea ﬁé‘ tvh Pﬁ%?ound of
fornﬁtng L%@H%&émf@ﬁe%sén@d JealiRy ghsup aﬂmtasdhaﬁmgdrn gtom or a

resent

tosyl aneny PPy (68 o A ORBFBGLACHODRITERS: £of BE TR e feagton
ma§358 %ﬁ%Fm é;?n b tfort pAEebr h%%tﬂxfeﬂmt e, Nl-din‘m!ethyﬁonmamlde in

reaction may Rerfo din.,an inert
ReaFRNAPIPHIER de i n

the presence of a base e.g. potassium carbonate,

sodi um bi carbonat e. Conpounds of fornula (11) ma .
Compowrelsi arfoimyulsn @empy 69agnizst %Q?t@ﬂiﬂ’ygﬁ %guéﬂ\t uﬁgysalts
maffie o BitRRL A il HAAIEbA il ot or as sol vat es.

formula L-CH2-CN are either known or nay
be prepared by known net hods. Conpounds of fornmnula

Cor&my!)&ncfgaé{ oxf{rplﬁ% qREHEEN LRTEIRE KReWA Q}‘mﬁé}ﬂb@ @repared by known

erivative of fornul a

methods.

Compounds of formula (ll) may be prepared from the corresponding 17 a~-hydroxy!

derivative of formula (!1):

wherein Ry, Rs, Ry, X and = are as defined above,
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wherein R2, R3, R4, X and are as defined above, using
for exanple, the nethodol ogy described by G H.
wehioslopyaps et al
(1994), 37, 3717-3729. The28tep typically conprises
the addition of a reagent suitable for performng the

usmf%reé%afn‘!rﬁé‘tﬂw@%étﬁoddl@ye?és%hbédmh casHal;nmlpp?@g@ .ofournal of
Oor an actl va |vative e

edsinah eutaiod (048r Sadfjis 4 or Mat POCPREPesyPieed the
addlf?c?i‘PSicé ?éég%P?Qw%BIedfohBéﬂf&ﬁm@thbf&t@mlcdtmhﬂodhe deter sutthes a

nce ase e

combaningb crtoBI GRS Hrtyi Ve HGYA LATNEPL PR A1 Geated
esteaofhﬁ\gdrﬁi‘é'% I?H]Hé’rtﬁé#@of' é?spb&'aﬁy B¢ aeidl Rdide E@rthemﬂmdorﬁdeeln

1H 1 m dazol i um ester represen
the pozsesnt eoft acrny@t@ﬁsm pe- ddethviamig- d‘E&‘i’%QB fiegiprs bty “offer

| £46! Pamenis askamsyl For akardple the 1,2-
Con\é'ﬁe@?ae\ﬁfs;n%{%e ac{% ﬁ&gﬁ'.%ﬂg or olt her act

dlmeztbylbld‘kymldazodlumde%iéf (WAt Tepeesrpis @ B%WSH‘SPQ;?@’&%I%WG gotivated
oAylicvaid. 0 t he corrpound
derl\éqﬁeégﬁr%u 5??[ aﬁ)éﬁﬁ'%e sg(%:ﬂc?tr?gcr%rltﬁ)ﬂl eyof acid chloride
tends to react with the carboxylic / carbothioc acid
noi ety in the conpound of formula (111) and woul d need
to be renoved by reactiop with an am ne such as
di et hyl am ne or 1-nethy, zine. In a further
aspect of the inventiog Nis provided a process
for preparing a co f Tor@lila (I1) > XH OHO o
where Ri represents 2,2,3,3 - yetranmethyl cycl opropyl
and R2, R3, R, X and are defined above, which process
conpri ses reacti on of the 1,2-dinethyl-1H m dazolium
est er of 2 tetr C C uld be
O A e e
em;sllsyéav.atatmso@ tivessmiblar qudnitijy nalam@mmed@nanoun@ avirepula (I1).

Thea%chpg é’fr'ﬂi%%t\ﬁ?'ﬁ BEE&@%@S ég?éaggﬁﬁltﬁ gérB%QMIEI carbothioc acid

monB{%A il theRenpbusd of foamularwl) afd Wi m:eneuto bhdaingyed by reaction
99 37, 37 729. cLconpounds of
W'“’f Ht ﬁﬁ‘l‘r@ ?Wch)asé%‘leéhﬁ% Sl’?& %tﬁ& é% a%g]ect of the

In a further aspect of the invention there is provided a process for preparing a

compound of formula (I1)

(n

where R, represents 2,2,3,3 — tetramethyl cyclopropyl and R, Rs, Ry, X and
are defined above, which process comprises reaction of the 1,2-dimethyl-1H-

imidazolium ester of 2,2,3,3-tetramethylcyclopropane carboxylic acid (IV):

., Journal of Medicinal Chem sPCEP2004/007819
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i nventi on:
17a- (4-[ (D et hyl am no) sul phonyl ] benzoyl ) oxy- 6
W@ 2@8/0084F1 uor o- 1 1b- hydr oxy- 16a- PCT/EP2004/007819

nmet hyl - 3- oxo- androsta-1 , 428l ene- 17b- car bot hi oi ¢ aci d,
6a,9a-Difluoro-1 7a-(2, 6-difluorobenzoyl)oxy-1
1b- hydr oxy- 16a- net hyl - 3-®xoandrosta- 1 ,4-di ene-17
b- carboxylic acid, 6a,94gtDif)uoro-1
1b- hydr oxy-17a- (4-neth n le)oxy-16
a- met hyl - 3- oxoandr osl ~47di ene-17 b-carboxylic
acid, 17a-(4-Cyanobenzo oxy-GCb,Qa-diquoro-l
1b- hydr oxy- 16a- net hyl - 3- oxo- gngr ost a- 1, 4-di ene- 17
b- carboxylic acid, 6a,9a-Difluoro-1

with Tiee ¢BreSpdinding Ryohudraxy pesivatiye pf formula (11l)
1b-hydroxy-16a-nethy|-3-oxoamﬁrosgﬁ- 1
, 4-di ene-17b-carboxylic acid, ®g/9a-D fluoro-1
1b- hydr oxy- 17a- (2-i sopropyl -1
, 3-t hi azol e- 4- car bonyiQQxy-16

. R
7a- (qui nol i ne- 2~cafBonyl Eoxyandrosta- 1 , 4-di ene-17

b- car boxylic acid, ] 6a 9a-Biff | uor o- 1

1b- hydr oxy- 16a- net hyt= 3-oxo- 1

7a-(5-trifluoromnethyl -furgan- 2- caf(wanyl ) oxy-androsta-1

, 4- di ene- 17b- carboxylic aé¢id , 6a,9a-Difluoro-1

1b- hydroxy-1 6a-nethyl -1

7a- (5- met hyl sul phonyl -t hi ophene- 2- , :
Corapatind pf fesRylaa(lbiare AN O MEYP RIEPREN AGPERYTE N

' ~Bi rQ- Phillippbystr 81X ydolrtel- ofeMegticinal Chemistry,

pm‘;eg-”?%s- rgrtee%“?w}{i;3 Iet@| hl?%igt) hi ophe*r?g- 2-
(19248 BOIBMY 30¥93- oxo- andr ost a- 1 , 4-di ene- 17 b-car boxylic

acid, 6a,9a-Di fluoro-1

7a- (5-ethyl -i soxazol e- 3-car bonyl ) oxy-1 1b-hydr oxy-
Theb delivedingy IcoBwpounds ahdpoaitia-() a4 dievhén 7306mc§P b%%?éﬂlé’f the

. acid,
|nv§Lr$;|89.( 5- Chl or o- 4- net hoxy-t hi ophene- 3- car bonxla ox}y-66
17oa(@RE)iéi:Hyllamino)sgalpmbnmammpow-%gaﬁgwﬁw-11[3- ydroxy-160.-

- 3-0x0-angrost a- 1, 4- dj-eng- -carboxylic acid,
me '51"Pé??p%oéfﬁ'ﬁftbq'%n,eﬁ@{grﬁer%ﬁgh %{Iﬂ’opyl car bonyl ) oxy-6
60, Qe IR eHrb170L(2;61diflorblyethzon Yoxy-11B-hydroxy-1 6a-methyl-3-oxo-

16a- met hyl - 3- oxo- androst a- 1 , 4- di ene-1 7b-carboxylic
andgo$td-1,4-diene-1 7B-carboxylic acid,

1 %5if120r8- RV RS- 3 o A2 FhEREBL AL INERP YO & Aictiongidoxy - 6

6a’§?@%{ﬁl§?rﬁl1?gﬁ§{dl ﬁb- ﬁidr qu-m
andrbstermed-kidne3i ixarandliostid- 1 |, 4- di ene- 17 b- car bot hi oi ¢
i 73—%2!:-%yanobenzoyl)exy-@oc,goc-difluoro-1 1p-hydroxy-180-methyl-3-oxo-and rosta-
1,4-diene-17 p-carboxylic acid,
80, 90-Difluoro-17a-(3,3-dimethylbutanoyl)oxy-1 1B-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-17p-carboxylic acid,
6a,9a-Difluoro-11p-hydroxy-1 7o-(2-isopropyl-1 ,3-thiazole-4-carbonyl)oxy-16a-
methyl-3-oxo-androsta-1,4-diene-1 7p-carboxylic acid,
60, 9a-Difluoro-11p-hydroxy-160-methyl-3-oxo-1 7a-(quinoline-2-carbonyl)oxy-
androsta-1,4-diene-17p-carboxylic acid,
60, Qo-Difluoro-1 1 p-hydroxy-16a-methyl-3-oxo-1 7a-(5-trifluoromethyl-furan-2-

carbonyl)oxy-androsta-1,4-diene-1 7B-carboxylic acid ,
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6a, 9a-Di fl uoro-1 1b- hydroxy-1 6a-nethyl -
7a- (5- met hyl sul phonyl -t hi ophene- 2-
W@ 200600845) oxy- 3- oxo- androsta-1 , 4-di ene-17 PCT/EP2004/007819
b- car bot hi oi ¢ acid, 6a,9a-DR#fluoro-1 1b-hydroxy-1
6a- net hyl - 3-oxo-1 7a-(5-trifluoronethyl-furan-2-
60 SADRABRS) By RO (8L oy 7 (Bt stiphoey biohhaiee2-

d, and 6a D fl uor o-

carbbaqucscy(i’doxq @mrgﬁéﬂh‘irﬂlew’dy%@ﬁmy')w '1 1b- hydr oxy- 1

o GOV P Ry g o
carbbn&léc&yzs 3xo- 3ndre$taalnﬁ4ldiwbd)7 6+O@thXWJ 3qhr bonyl | -
r
o oL o oL 6T 0

oxo%d%sf&@ﬁﬁﬂe@‘lm -B5®6RAIS agdPri si ng the foI I ovv| ng

. SH
17a?(}5$¢kﬁom—4=rrg}0hcp<cﬁmogbene§ gar@rgvggozqé%a@&.fﬁ bQras 11g)ny8rolx}/ -16a-

d of f I
mefy-Fif8 AR RSNSOI & - 07870 25

170:P(I2€Z Broakmlrcy-B 3sdueptr(ywomwnwlcaﬂprwa@>fyoﬁqw€@ Ifhwfcnée1 hedence

oo garGPIERL b IR T BN 29701y go

17&?@%\&@@% - dinfe@iyl@omomliarbayl)ag-8o dentifuoce 1 §B-bydrosnd
rouEh ut referred solvents are nethanol, water or

160t-eethy| Wﬂ@ﬁﬂﬁ‘iﬂﬁta bﬂtﬂ"?ﬂ?rgﬁp?aé?%tﬁgfﬂﬁp re water or
60, b fﬂl%\‘véjﬁ]% oy B8 %Qétla}lj1Yocy(@-trﬁéthy?l§\ﬂpﬁcﬁ{yr-ﬂﬁbpﬁéﬁé-ar an

'as sol ve oxan and di et hyl ene gl ygol dinethyl et her
carmrwl)ak)sa-opo{ahdrqsmﬂ‘léeilar@ﬂ‘t@ Qﬁfb@th'oiﬁﬁc%pt ional ly (and

oo B ey VAR Lg PO TP o BBy uran 2.
car@én%@k%ﬁdfo@ta%ﬂid%%w7|3r®|rtaithwne acmi tdnel amount of the
SRl S R

| |3 nigeReat of 1-9 nol ar equi vaI ents
OXO {)Slésl ‘Pa%ﬁﬁqvgn(%ﬂnt Iof the starting material. For

exarrpl e, when a 50% w w aqueous sol ution of periodic
Cofbbthd Sof formula (1V),3-dimethyl-1-[(2,2,3,3-tetramethylcyclopropyl)carbonyll-

1 H-imidazol-3-ium chloride is new and forms an aspect of the invention.

Compounds of formula (Ill) may also be prepared by a process comprising the

following steps:

0
cOH\'/\OH CH\\rOH
3 3
\,—' WJ"OH HO W/HQH
CHS 2y CH, Step (a) CH,| o CH,
Y~ / . -
o - (v) 0 <~ (I, X=0)
F F

Step (a) comprises oxidation of a solution containing the compound of formula (V) to

give the carboxylic acid (lil, X = O);
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enpl oyed, the oxidising agent may be present in an
anount of between 1.1 and 10wt. relative to the anpunt

wo@pooslessst arting material (1w.), nore
), pr ef er abCT/EP2004/007819
between 1.1 and 3wt ., espeépally 1.3wt. Pr efera%ly,

the oxi dation step will conprise the use of a chemni cal
Prefé’eépf} Stpd (BRIt be Mérr@nﬁé@fuertaénlwesame afx @ dsadvany CROWHSEING

be peri odi d
methimot, vpatgg éetlgl;j]y;,i?ofa%@ (Si%rxal:q gqqfl @etﬁ&lgﬁ? od’l\xqﬁl %%héthglg%?OfFor
exarﬁ?lb ds 055 39 @hHéﬂdée%élﬁdéHdemr&@hﬁatL atdfgrred solueits ase imgthanol,
ternatively (or in add|t|<¥ it willoalgo.he
watexppr detranysEPRI. 3 BIPAALS Jhbly 88 nigiet Spigt@bydrofiran.

espe;tflrﬁrllgrg\?%t%r Gl adtiBRdfoR@sah | &0 soRgnt. ddiexarhianid dietHylesies glygol

s e 5B S B 9B RehRTEE ety be

emp) og/éa%ﬁﬂhw Wit h RERk erableyaniie tiesdivemalwill Be @feseablnyan smepnt
I nvol ve i ncubating the_reage g 9

of bBMﬁ@Br?aﬁm 40y relafivg {q th Rt © of élé%/ g?(gfgnr% %@ g@m& more

pref%r%%,yﬁtgég\gé’%r§4 s SaRapBdan 5 ko ma.ieaerétbly lthe XxiG)singeagené is

y recrgstal lisation f

premnktn,areampuratﬁ, P onela eguivalants reg%wg ép] her %r%?abt? Sk t|'1e starting

m at’é’rnél - g} %Q%Plgor\,vﬁ“egngog,m)d Wiy EQUe’Guisascﬁhlmdn oXp&iodis acid is
Surprisin we have di scovered that
emphos@ldl. yhedextising| agarh re®nPF BTesab b BRI BN S LR%%%J? lcgnd

10wk gglat(ﬁQm{fl‘\?darﬁ(gurﬁfo MY Safthl Imatsmd(1Ws), picze Ippefbmbtydad:b\yeen

anti -solvent e

1.11260 Byb1 @$Heiciodl i il vty Breﬁal?lbgth%@mgg q{bvggﬂ V\fllrg%{n%ﬁe the pis se of

a c%@&ui Lid dde% ﬁié@’rﬁ E\vBle FrelcPARNE tRE BkidisPig dbeht G/(ﬂ)beabdsrlwwgdmld
anti vent properties ma be expecte

or ibdia wic iraa Soéharey’s (AL FFRIELA (1A OERGUACRET Wit oy Pefodic

ac:lc%/ ar ?cﬁ \{}R :ﬂarl?}ﬁfﬁ eé%'egéll)ﬁpé'ﬁdiﬁ iﬂ:zdd Aﬂt@ﬂldnz%l}/ goiyincidbiftion) littwill

alsd rh»et anmecsatwm@tem oyd@mdﬁ@@ re@hpamﬁesea a%&rsaég@ﬁo%’ﬁ‘%fat“’“

reagtborﬂ elgvaoﬁw%dwﬁ%hVﬁggewaﬁrhéﬁhlémgxﬁehsww ad Io&ﬂaﬁ)h reaction

t~ whe
utlllsesedalr( end/ar @S{yghorgnﬂjeggé}\?qr@wghggﬂg@m@ggq%{]M\{ L%reefera% be
Rl39HCt p kel %9e lPrlﬁ\koNeem‘dabéMg:hhe Sreégéryts at room
Dty FiT9Er (P o

uced. Un er these co
tenWeyaur&I drissiite mrmpusaalargur@o?ﬁ]&]c% fods aquray U gprapaund of

fon@uﬁo(dfi}? éW%% %‘eﬁ@@%d%c%%%s%mf rBmathk @da&tiounr raix{ueg by

out being - limt byt h
additi@t ot bn anthsalvehtar gy a@iw@ie @@h@@h’%ﬁ fgro{:@rngﬁg%eﬂ? f%gflula (i,

X=%? psY%%i%E %ﬁlm\fgmé rrp% :nge Eﬂﬁ@oﬁré(qs EI‘I%E:) El |§¥ﬂg‘hﬁﬁdesﬁbﬁl§ t6 lepntrol
thesdmﬁombhe noer edinhethe @cgnpqwd@{rfgﬁmya,(ﬁ a}%@e'ﬁ WrﬁCng@te;d by

ad@p?b%n fo @H |—%8Iv%nr 9& t\ﬂét&l ¢ Wﬁérﬁj td Hcrys?ﬂalhsafﬁbn 89 p®iAgd using

chilled water (g water/ice mixture at a temperature of 0-5 °C) although better anti-
solveni properties may be expecied we have found that the crystalline product
produced is very voluminous, resembles a soft gel and is very difficult to filter.
Without being limited by theory we believe that this low density product contains a
large amount of solvated solvent within the crystal lattice By contrast when
conditions of around 10 °C or higher are used (eg around ambient temperature) a
granular product of a sand like consistency which is very easily filtered is produced.
Under these conditions, crystallisation typically commences after around 1 hour and
is typically completed within a few hours (eg 2 hours). Without being limited by
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sul phide gas together with a suitable coupling agent
eg. carbonyldiimdazole (CDI) in the presence of a

W@ iosani4e1 sol vent eg. di net hyl f ormam de. Sol vaPE€BEPR{004/007819

conmpounds of fornula (I) wilbch are not physiol ogically
acceptable may be useful as internmediates in the
theoﬂf FRHeAEOMaP fhis grmalEn gsoduict Bantaint dittlel g nsy of solvated solvent

siologically acceptabl e sol vates thereof. Conmpounds
Wlfhlﬁft%/ F'Qtt'ﬁ’) and/or salts or solvates thereof
dermnst rate agoni smat the glucocorticoid receptor.

s R T ) olSa P MR Mg i ve
carbBﬁgfréﬁJacidoGﬁ s X\ Oly t|)rﬂﬁ ek chmbtioiphaidnil ok Frig)téw L@mg] hydrogen
nani
sulphiters (oGRne G S BEIE Gpling BSerfsiorapynidifiagfie (DD in
the &Ré@éfrmeeof ithBI6 seRERe s ainpsthyfornymide: t he
gngfgforagfgld gecePtor over ;he progest erone recept or
ased_sel ec
Sohdksep B oL oL whick cef BRCRIERRRIGIE Heboriate mey
be BOGHR5S ihickBbdiates PeaRRAiJaRtRNWOL Bompourtsenf domula (I) or

reginme of treatment in hunmpn patients. The follow n
Phyﬁobglcﬁw aqcapfabieSohRles tf‘FregEt rate the invention: )

E) CAMPLES General Chronatographic purification was
per f or med u5|n8)pre packed

Cormmurah g darmatenl) ApTiST ek chEes, teresthdgniangfiEts, aggpism at
the%@é&)rﬁﬁd’@éé&m aphy on prepacked Bi otage silica

( These cartridges were pre-conditioned with
di chl oronet hane prior to use. LCMS was conducted on a

rﬁ*‘:‘ dQQﬁ'fbmhﬁaA%ﬁ?\H%‘i SRk WiTbo(V3te3 1Ereof dndy demomtrate good
iI'ng wth 0.1% HCO2H and O. M ammo |umacl§te{te|

antiviaflammatonl vemronsytiesand WD S0 PIREBRP G0 BT epndlice ' Hnd
pha%S%Ihéﬁg' @er{aﬁﬁhﬁe%e@blso%aﬁ gaVden fetdctivé sigleadfiect profile,

derﬁ%lra@dsm Sxampie, Guingteased |S6kﬁ0%tv3°f g‘%@H?9%%¥$°'d3rheceptor
ove'f'aﬁ%t fﬁﬂ%&% fofonie rEcd RGO LAY Oiﬁcr@aé:éos Rfec@yPlat fgarcncomcmd

spec usi ng el ect rosp pOSI tive an

recepide (‘rESram;i ah@pg@)r@@glon 1|qu @F@E‘t"faﬁoo\e an OB"}(? at, E %Iy fo
bec%ﬁw%gm%a%g%h%ﬁf remSaGresRashtio ABian paterite.ng at

. 4 TeSla using as internal standard
the signal fromthe residual protonated solvent at

The7 fo%gwiﬂa Mon-limiting Examples illustrate the invention:

EXAMPLES

General

Chromatographic purification was performed using pre-packed Bond Elut silica gel
cartridges available commercially from Varian or by flash chromatography on pre-
packed Biotage silica columns. These cartridges were pre-conditioned with
dichloromethane prior fo use. LCMS was conducted on a Supelcosil LCABZ+PLUS
column (3.3 cm x 4.6 mm ID) eluting with 0.1% HCO.H and 0.01 M ammonium
acetate in water (solvent A), and 0.05% HCO.H 5% water in acetonitrile (solvent B),
using the following elution gradient 0-0.7 min 0%B, 0.7-4.2 min 100%B, 4.2-5.3 min
0%B, 5.3-5.5 min 0%B at a flow rate of 3 ml/min. The mass spectra were recorded
on a Fisons VG Platform spectrometer using electrospray positive and negative
mode (ES+ve and ES-ve). 'H NMR spectra were obtained in CDCl; on a Bruker DPX
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Intermedi ates Internediate 1: 6a.9a-Difluoro-1
1b- hvdr oxy- 16 a-net hyl - 3-oxo-17 a-(2.2. 3. 3-

wo edosanashvcvcl opr opyl car bonvDoxy- andr ost a- 1 , BEHER2064/107819

7b-carbot hioi c acid Oxal yl 2¢hl oride (3m, 34.9nmmol)
was added to a stirred and cool ed (ice) sol ution of

400 %eget;bn%t]g,e\g, tgtyAdOQyﬁ mprzqmlhg Aardstaxysing aaditdmapstapgard
ry i C 70m ) cont ai ni ng
the%@@‘ﬁ?ﬁﬂb?ﬁ%ﬁ‘ W%‘iﬁjgﬁq‘é‘?ﬂﬁ F‘EEF’SFPQ} ure stirred for
3h. The solvent was evaporated and residual acid

chl oride was redissolved in dichloronethane (15m ) and
_n_tgm:l_ddim a stlrred and cool ed (ice) solution of 6a,9a-

| (2
Oxag/? ghlﬁggﬁ‘egmqh gﬂgﬁﬁ%ﬁ{ agg%%lgol %rsﬁma(ti r%ﬁg,coale%re%g bdluiioh of
2,2,8,2-16@ahethjiéySopropyl .  GRieoxylit wacis w2458, oﬂ\zﬂ&i’“ﬂ‘%r i t g

oo RTINSt 1 s
or 3 Tiyslsolodritonasc empodat(ad&(mm r)es@nal mq! ﬁblO(lg[gg\fﬁS) regisgolved in

dlcﬁééggggﬂégi%a%ydc{%%gqg Cﬁe(d Ef(‘ﬁ‘gg%{ﬁ% ? 140 n Eﬁhgoc 9o~

d|f|d0'i@-t1 iy h phRtyamxpa 6&3mé18ﬂ13 oﬂﬁaddmsih% Mlgnerda éd:agtmﬂhlplﬁe
m xture stirred for 4h ?f’d:??dl

acic (Gl PR & by G981 QTR SRR rgiegyy 37 517-3729)

(3g hyﬂﬁﬂﬁr%gg Inc (jﬁ&ﬂd}o&u%@\%ﬂb) (mlbccﬁ)n(a&ﬂﬂgﬂ riettjteaning x (103ml,

Was extr | or onet hane and t

14 ERTOBCTHOMUNETP WP RIGKEH0 $RIN P TG RPBRIAIITg =nd dter 1.5h

wa%ygé%fé\;i ?r&césrsﬁ\;elyar\ﬂlﬂﬁVécﬁl%o@he@odﬂ’l‘ﬁ shicabenatal (W&&l), 1M

o o hen o SRS RSPt fan

evaﬁg%%é’d Shaw Yedi@at ¥6Iﬁi°rv§é§|ddssiiwe6f efl gioxing e(1abmdMand 1-
rochloric acid g‘zoom and |c Xt ur

meﬂwmlp@mzmc@e%ﬁmh 2% Tenmah) WeH ATt %‘? 'FFMG ﬁﬂ’&e‘ﬂ% 4n. The

mlxgﬁ% &ga%:] o%\@é&fe‘al %1%\@2 B Rfor@RE e tniktdredsfdM aydrochloric acid

d evaporated. Purifig t]
(zoehri)oamt o8&y oTha MEOIGE A5B-ead Nl %Igvﬁg*ane (300mi)
andarillu% %@Jt#a%tsg\%%hé)ch%@\n%la?é}daﬁd r}ﬁleﬁytlﬁd@mbehmpmmwlfnt and
ded the title conpoun :E A C'VE
evapetaed.i s mamlaBWQQ digsalved W EPYRES éB@I)Zand trealed gain with 1-
@‘ée%a%l 5%')%%? @gﬁ S*Fhé’tﬂﬁﬁt\ﬁré)%é QddE@ovly to a vigorously

stirfeat mting| efﬁmwdmbmgta&ldl{m@mﬂ)i aibice @R0WAr BBEHiUES Was
ez&traciedd with dichloromethane (300ml) and the extract washed with water and dried
through a hydrophobic frit and evaporated. Purification by chromatography on & 20g
biotage cartridge using initially cyclohexane and finally cyclohexane:ethyl acetate
(3:1) vielded the title compound (1.33g): LCMS retention time 3.92 min.

Intermediate 2: 17a—(4-[(Diethvlamino)sulphonvl]benzovl)oxv—60c,90c-difluoro-1 1B-

hydroxy-16c-methyl-3-oxo-androsta-1 4-diene-17p-carbothioic acid

4-[(Diethylamino)sulphonyl]oenzoyl chloride (134mg) was added to a stirred solution
of 6a,9a-difluoro-11p,17a-dihydroxy-1 6a-methyl-3-oxo-androsta-1,4-diene-173-
carbothioic acid (200mg) in pyridine (8ml) and the mixture stirred under nitrogen for
2h. More acid chloride (134mg) was the mixture stirred for a further 2h. 6M HCI
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4-[ (D et hyl am no) sul phonyl ] benzoyl chl oride (134ng)
was added to a stirred solution of 6a,9a-difluoro-1

wabgod/Pes4di hydr oxy- 16 a- met hyl - 3- oxo- andr ost a- 1PCT/EP2004/007819

, 4~di ene-17b- carbothioic a8id (200ng) in pyridine
(8n1) and the m xture stirred under nitrogen for 2h.

(60rrh/)b\¥v§s fi‘ﬁér{ja& Ohrd e hXme Jexihagtedt ethnetiyl Lacetate (IEEMIXE dine

urt her . 6M HCl (60 d
combingd Lﬁrear@szt%r@?@dwﬁﬁ wag %nq/lw@cép’g%& %S%Qm%q'ehhﬁ‘m“gh @
hyd Rl 6%@ Srafot thaiesthaetitie cumsivend wist & wake Fgim: LCMS
Y rggrﬁ{ ggl ed hrough@ hydrophobic frit and

reteremﬂusmeaﬂaﬁ niB- give the title compound as a white foam
LCVS retention tinme 4.26 mn. Internediate 3:

17a- 5 Chl or o- 4- rret hoxy4hi oph
( »nCh |op Rohe g-;caﬁ)onvﬁd/xv%%cx%c glfluoro-

d O ulVsalaleaty, pRAENEs
1 154133;(% °9Xé¥° @E‘c%&a%lae %igg %g&ﬂb@%&,ﬂhéﬁe@f@?@rbﬁﬁb& Huid d

Prepafédrushty aheth@ds LsOMET tst dhati gasarbag wra&fﬂ%ﬁi ¢ 1 %Lems

te 4: 6a,9a-Difluoro-1 1b-hvdroxy-16
rete%’“%‘irﬂ?/ﬁ‘%”a% 17 a-(2, 2, 3, 3- 4

tetramet hycvcl opropyl car bonvPoxy- andr ost a- 1
P £8ofd-97-(2.2,3,3-

sindrdsta-44-demn 7 3-gatboxdictasidy | i c
acl Phillipp

Prepaseficifien  Goeist @Iflvcgrosﬁé,% 7§7d1*§y‘1§199348%§‘3ﬁ‘gvpg oxfandrosta-1,4-
dlen% {‘)ed BrpbRib A hatiq dgﬁcﬂl Wu.ﬁpy eltnéler (ﬂ@@ﬂ)ﬂthuﬂnal LEVBledicinal

I nt
Chelﬁiatﬂ( Q7¢ B%héﬁ%%auﬁ@g\me}@@f %ﬁgé%@tﬂeagmedfor Intermediate

ydr o 3-oxo-androsta-1 , 4-di ene-17
1 lé@lgg @6??§¥Pi'ﬁ%§§@@/cl ohexanecar bonyl chI oride

(0.081m, O dnmol) vvas added to a sti rred and cool ed

metmlL@lok@aﬂdi@staa mbhmmanbmwm a@d ( 3m ) and t he

qu%x;;gqazl%cgyr orfé:g&qr(pigt‘l dqémlgﬁwgl)wdﬁ Erf{y 9 st Sha cooled

acetate

(iceh h&%&tﬂm’ loResh, o4 gM0be- £, TREtiBYIeKe | @ms’rmlmétm@ﬁdmﬁgar;g} 4-
and brine and evapor at ed g v t he 6

Hemo T eAboLTIBGs) CODDBEOBETEN M PHRL ) Gt fhd, Fialre'stffed

for c?g ﬁd'g‘?elﬂa Suréd into 2M HCl. The mixture was extracted twice with ethyl
% Eoro 17a%2 6-di f [ uor oben y

acetdﬂter@r‘diribe}comedrcpfggwypx@a@:wyue&e,magée?% é ce s%elg%thl.z_}v‘l HCI
andpGA LRPEYAdF=186 idlgive the title compound (296mg): LCMS refention time

3.67 min.

Intermediate 6: 6o, 2a-Difluoro-1 To-(2.6-difluorobenzoyloxy-11 B-hvdroxy-160-

methyl-3-oxo-androsta-1,4-diene-1 7 B-carboxylic acid

Prepared using methods similar to that described for Intermediate 5. LCMS

retention time 3.45 min.

Intermediate 7: 6a,9a-Difluoro-11 B-hvdroxv—17a—(4-methovaenzovl)oxv—160c—methvl-

3.oxo-androsta-1,4-diene-17B-carboxylic acid

Prepared using methods similar fo that described for Intermediate 5. LCMS

retention time 3.38 min.
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Prepared using nethods simlar to that described for
Internmediate 5. LCVMS retention tine 3.45 mn.

woO paosionmdi ate 7: 6a, 9a- Di fl uoro-1 1b- hvdr oxy- LIFCT/EP2004/007819

a- (4- met hoxybenzoyl ) oxy- 16 2&- net hyl - 3- oxo-androsta-1
, 4- di ene- 17b- car boxyl i ¢ acid Prepared using methods
simlar to that described for Intermedi ate 5. LCMS

retentlon time 3.38 mn | nt er.medi
2 f z Y-00: 99 -. uor,o 1;';[3 hydroxy-16a-methyl-3-

T ,e%@af;ggaggya%ﬁb 2Gg0- androsta-1 , 4-di ene- 17
ared using nethods. sim|

Prepiahed whirer mhétbads similant tor i deseriged @K/Eﬁ—f—eé@@ﬂﬁﬁ%é { H RS
36|n%ermad| ate 9:

teifigpd
reterfipl. t"&/% Spent yl met hyl car bonyl ) oxy-6 a 9a-difl uoro-1
1b- hvdr oxy- 16a- net hyl - 3- oxo- androsta- 1

L

a D|fluoro 17a-

Preqq%e%yléerlrag(ymi@a 3 n%W&@fl ?({,’d[h%g tdgg Fﬁléhaquvméﬁ'}‘ne%hate 5. LCMS

rosta 1

retentlorftirB@8-6b/Mincar boxyl i c acid Prepared usi ng met hods

simlar to that described for Internediate 5. LCMS
retention tine 3.46 mn. Internmediate 11:

InteBRed@e B0t bY oDtiudb-1TudB@xdimbiaitiudarioybdmnetif-hydroxy-16o-
d T Ni aZOIe - carbon I)oxg/ ]] .
o) : 3 f1C%he- 1 7b- carboxylic

Preﬁe?#eg E%Iﬁgaﬁ%ﬂ‘no%' aamavettaomt SeBtibyd fer itaimeatister 5.b&EMS

LCMS retention tinme 3.38 mn.
retentioretime di.48 @in2: 6a, 9a-Di fl uoro-1

1b- hydr oxy- 16a- nethyl 3-o0xo0-1 7a- (quinoline 2-

AT oS Sothiaz
“i '4Od?er1ié ’WB @al‘ﬂ)@xm%md

' q gor 0- I
Pre%Qrefﬁl)/dm%ymbﬁmshyle Seothat 1depariges) for Intermediate 5. LCMS
rifluoroget hyl -furan-2-carbony oxy-androsta-1
retenfiop figige: arboxylic acid Prepared using nmethods
simlar to that described for Internediate 5. LCVS

LQ.

Intermediate 12: 6a,90-Difluoro-113-hydroxy-1 6a-methyl-3-oxo-17oa-(quinoling-2-

carbonvyl)oxy-androsta-1,4-diene-1 7B-carboxylic acid

Prepared using methods similar to that described for Intermediate 5. LCMS

retention time 3.46 min.

intermediate 13: 60.,2a-Difluoro-113-hydroxy-1 Bo-methyl-3-0x0-17¢-(5-

trifluoromethyi-furan-2-carbonyl)oxy-androsia-1 A4-diene-17B-carboxylic acid

Prepared using methods similar to that descrived for Intermediate 5. LCMS

retention time 3.61 min.

Intermediate 14: 6a,9a-Difiuoro-118-hydroxy-1 6a-methyl -17a-(5-methylsulphonyl-

thiophene-2-carbonvl)oxv-3-oxo—androsta-1 4-diene-17B-carboxylic acid

Prepared using methods similar to that described for Intermediate 5. LCMS

retention time 3.28 min.
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retention tine 3.61 mn. Internediate 14:
6a, 9a- Di fl uoro-11 b-hydroxy- 16a- net hyl

w0 1an¢Esnet hyl sul phonyl t hi ophene- PCT/EP2004/007819

2- car bonyl ) oxy- 3- oxo- androsta-1
, 4- di ene- 17b- car boxyl i ¢ acid Prepared using. met hods

interdidi@iistay 011498 414 Bogtolpt6d-Methvtetiica semBthylt
"_I"é_ t‘é_t"_lont mIntgr_d

Pre}goal%ﬁwﬁ%’cﬁba@sﬂwﬂrog‘% decrlbed for Intermediate_5. LCMS

3-0Xx0-androsta-1
retentibndinesm @698 Tincar boxyl i ¢ aci d Prepared using net hods
simlar to that described for Internediate 5. LCMS
retention time 3.69 mn. Internediate 16
Inte dediste D6f 6adpndlifluoro- 17a-(5-ethyl-isoxazole-3- carbonvl)oxv-11B hydroxy-

ar | Hig 1 1b- hvdroxy-
A e - o o—at Z-di ene- 17b- car boxylic
Prepdted lEm@gnanemousumnarettmdmt destribgd fo5 intermedis 5 HEGMS
for Internqediate 5. LCMS retention tine 3.45 mn.
retef‘?‘ﬂ’b‘i‘rﬁ%gi @Ny7: 9a-Fluoro-1
1b- hvdr oxy- 16b- et hyl - 3- oxo- 17 a-(2, 2, 3, 3-
I

tetranethyl cycl opr | carh
Intermediateslds Po-hluqrg:1 Bydeoxy-1¢

- 1 ,4-di .
Preaaned (r@%/n H.1687hid- dlhw{jgxyggloc-gporo 1@:@9‘9%}1%%8;91-3[1&8 t%-'f %-diene-

M, S 349430 | Chemistry, 37,
17[32C3§b9§(y g %'?@%t EW@?Q’& alr oﬁgﬁéj g?%gﬁé?ﬂvledlcg?l eerrJg |ry|i]‘g
371mEd7izoysarsi @12, aB-temametavlcsdmtpwbe@“P mhwéc&dﬁeww gngthods

tent t
smﬁ%\%ﬁ? gggmoe f(érl ﬂielrr%lgélgterg .%Cﬂggﬁgtﬁgﬁ%\ ?2? €o7r?yrlm)noxy g

a, 9a- dlfluoro- 11b- hydroxy-1 qa- et hyl

interPe @ik FNMT ©83-8hibro-4-nititeme-thidbhers- ingl 9a-difluoro-
Prepared using nethods sim.lar to.t &récpaed for
11 A-pydseapifogmetiyl -3-exgsanoresia 1.4-cdiepe-1 y

I nternedi ate 19:
Preég%d(g % Dirfelth 40 siBnidr dbrmeizhydeskcoipsdfpt datelroediateoRy -LEMS
?uoro- 11b- hydroxy-1
retemlonﬁmfpﬁ 58mi%o0- androsta- 1 , 4-di ene- 17 b-carboxylic

acid Prepared using net hods similar to that descri bed

for Internediate 1. LCMS retention tine R ”é
Intdritediote 4194t 7a-(2(2-Dichloro-3,3- dlmethylclopropvlcarbonv oxy-6a,9a-difluoro-

113:AGrb G- Fo Pnth A0 af’hd?dsft?ﬁ huhiehair peubeayioer ) oxy-6

o, ga- atr T T U0l ITO-Tydr oxy

a- met hyl - 3- oxo-androsta-1 4 d| ene-17 b-carboth ioic _
Pregerat? RhE8 e:ihods similar o that described for Intermediste 1. LCMS

retention time 3.58 min.

Intermediate 20: ’I70@-(2,2—Dichloro-3,3-dimethvlclopropvlcarbonvl)oxv-@oc,Qa-diﬂuoro-

11B-hydroxy-16c-methyl-3-oxo-and rosta-1,4-diene-17p-carbothioic acid
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31 Prepared using nethods simlar to that described
W(;g(:ﬂ/l‘r)ngrnedldate 1. LCVMS retention tine 4.10, 4.19
s/003a5er medi at e 21: 17a- ( Cycl ohexyl car bonvORKI/EB2004/00781
a, 9a-di fluoro-1 1b-hvdroxy-316 a- d i ’
nmet hyl - 3- oxo- androsta-1 , 4-di ene-17 b-carbothioic acid
Prep{é‘? errreﬁ% %tﬁ&%ﬁrﬁ%stosmﬂtl asscribed hiat |desmedipted 1 dkCMS

_ iate 1. LCMS retention tine 4.17m n.
retentiondine di & &- 1?2'.“““6a 9a-Di fl uoro-1

1b- hvdr oxy- 16a- net hyl
- 17a (5 nmet hyl suI phonyl t hi ophgng .
d q Aca OL

carbol b9l § AghkR7 RaLhigishag et hods similar to
medl ate 1. LCIVSretentlontlrre
4.10 mn. Internediate 23: 6a, 9a-Di fl uor

Predatved!ludh@ngetﬁrﬁm-mtlmyb iimat grecribed o gtermedlate 1. LCMS retention
tlmezL _Emuoromat hyl - furan- 2- car bonvOoxy- androst a- 1
Ehe-1 7b-carbot hioic acid Prepared using nethods
simlar to that described for Internediate 1. LCVS

m&g&ﬁg@%@@jﬂm%%&o&b%&ﬁ%tﬂ%eﬁé«s methylsulphonyl-

y - 0XO0- androsta 1,4- dlene 17 b- carboth|0|c
aci d Prepared using nethods sj mi t,f H at d b @;
ofont it i e s opruid %ﬂ—gﬁ%—“ Bems

reteng(t) |r 5: 2,3-dinmethyl-1 - o
ame 1yl cycl opropy carbony -i H m dazol -
3- |urn chloride Oxalyl chloride (360n, 4.1rnol) was

Int%ar%dggldg %20 é %5 0 32 Pﬁ‘-o%-ﬂoc-
car boxy

Ic acid (60
trifidoramByl-fukrdh-Lica i opy oyt amal roeste-3. 4&Leneaﬂ7&gmt;9mmga_&_ =

Sol ution was then heated to reflux for 30 nmin and then

| ; .
oepames b s S, B bR 0 hdeggty, ows
reté}‘\ﬁgﬁ tifleM 45 A Nt ai ning the internal tenperature around

The resulting suspension was then warmed to 18C
and acetone (4.8L) was added over 5 nut es

Py, Ddadifiueresd Aed(S-{diflHoreraetiy

‘160%-|mueEr§ oxo a%%?ds%”l 4-diene-17B-carbothioic acid

Prepared using methods similar to that described for Intermediate 1. LCMS
retention time 4.23 min.

Intermedizte 25: 2,3-dimethyl-1-[(2,.2,3 "’-tmtramethvlcvdopropvl)carbonyl‘l-‘iH—

imidazol-3-ium chloride

Oxalyl chloride (360ml, 4.1mol) was added over 65min fo a stirred solution of
2.2,3,3-tetramethylcyclopropane carboxylic acid (600g, 4.2moal) in dichloromethane
(3.6L) at 34°C. The solution was then heated to reflux for 30 min and then cooled to
5°C. A solution of 1,2-dimethylimidazole (490g, 5.1mol) in dichloromethane (1.2L)
was added over 45min maintaining the internal temperature around 5°C. The
resulting suspension was then warmed to 18°C and acetone (4.8L) was added over
45 minuies maintaining the internal temperature around 18°C. The slurry was cooled

to 5°C over 30 minutes, stirred at 5°C for 30 minutes and then filtered. The product
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to 50C over 30 mnutes, stirred at 50C for 30 m nutes
and then filtered. The productwas col ected by

wo pdoset4son, washed with acetone: di chl or omet haP€r/EB2004/007819
3x1.2L), sucked dry and théd dried in a vacuum oven at
25-30 OC for 10 hours to give Internediate 25 as a

was%e&ed;ody @'ilt(a%@@nga},hbmrwmh dbbtoeEEicBloratietivatzy (8:1453x(1RL),

suckedodry( gnd mn dge@ln (eg Vaq_Lp.bm ollegffjt’_%\% 3@%2 q’or ?gé%?)rs to give

mt_e_ﬁig;!@ﬁvggj;“aé %Swﬁ%é‘%h& (9909681 AP 8.11 teon%l 4000Hz) 8.45 (d, J
a- net % 3-0x0-17 a-(

24Hzet1ﬂ-'e)n&ﬂﬂ1\(dy-¢l2c5¥ﬂzoﬂ chPbdsndtbx ¢ 9§n@r é%‘?az?ﬂ (s, TH), 143 (s,
6H); 18%{) P_l?_ b- carbot hi oi ¢ aci d Scvanonet hyl ester
Br acetonitrile (0.042m , 0.6mmol) was added to a
stirred and cooled (ice) solution of Internediate 1
Exappdésy, 0. 22nmol ) and sodi um hydrogen carbonate (21ng,
0.245mml ) in DVMF (3m) under nitrogen and the mxture
Exa?rtdéies&@d Difipero- eprhedraky: i @u-frethyl-8toxoFs 7 ne

Cyaﬂbrggﬂggréé},ﬁ:ggn\ea(ﬁmd) wer e added The orgam c phase

she

Brompereigeiiic 4P 944N eo(aﬂ'?ﬁl"l P o, 1 L SAUE Uty 3954 M)
sol %E%@M&A@d%’t@%%ﬂ@n 0 p2mashi)e wag asodived Hydrogey nesisonate

2 1ogoPeHEREID BV R ylngéfcg' RS s SRRyl 3 o

ten%@}éagurteﬁsr Y5 ! ﬁleﬁgme@gxb%m)zgnh@bﬁ Weetaluedmndt fheremixture

stirre@afo( A5RIR @t‘“ﬁ’?l 2 eh g‘l.l”q‘lbng‘:i]jh%]:eﬁ"f‘&ﬂ ()58%13'%(’ dichloromethane
(Snﬁbgﬁréj' BUAPT Prel oilg%)anlc phase was separated washed successively with
roxy-16a- neth

3
aqlmouars@dlum Hydrogen &a@cgg);?ﬁw% %ba%rgiee%"%mg ‘%f gt {yQuah 2
hyoFW%r Gk 560@@0 BFa%c!@dr%&sszloaﬂorﬁomthdzleﬂ cmrﬂrldge using

escri for . L t| ti
initieiyn, cysiohesme [oRd m@jwm%clghexane .ethyl acea r]i gave Fhe %ltle

@_@ig%_gs@gmewfs Telcheoy irh8 Bephainem?: 57 ey | ) oxy- 6
> gd- di oro-1 1b- hydroxy- 16a- net hyl
- 3-o0xo0-androsta-1, 4-di ene-17 b-carbothioic acid

Examrglé@n%a ¢4 ﬂb&etﬁ\ﬁérﬁfno AFBhf1ban &M oRY-6 @ Bbedfiddrem p-

FAterediate rethod simlar to that
hydroxy-16a-methyl-3- oxo androsta 1.4-diene-17 B-carbothioic acid S—cyanomethvl

gster
Example 2 was prepared from Intermediate 2 using a method similar to that
described for Example 1. LCMS retention time 3.62 min, m/z 691 MH"

Example 3: 17’oc-(5—Chloro-ﬁ,—methoxv-thiophene—S-carbonvl)oxv—@a,goc-diﬂuoro-1 iB-

hydroxy-16a-methyl -3-oxo-androsta-1 4-diene-17B-carbothioic acid S-cyanomethyl

esler

Example 3 was prepared from Intermediate_3 using a method similar to that

described for Example 1. LCMS retention time 3.58 min, m/z 626/628 MH"

Example 4: 6a.,9a-Difluoro-113-hydroxy-1 6o-methvyl-3-oxo-170-(2,2,3,3-

tetramethyeyclopropylcarbonyloxy-androsta-i 4-diene-17B-carboxylic acid

cyanomethyl ester
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descri bed for Exanple 1. LCVS retention tinme 3.58 mn

mz 626/ 628 M+ Exanple 4: 6a 9a-Difluoro-1 ’
wdabeoswaiuoKy- 16 a- met hyl - 3- oxo- 17 a-(2, 2, 3, 3- PCT/EP2004/007819

tetramet hycycl opropyl car boi§l ) oxy-androsta-1

, 4- di ene- 17b- carboxylic acid cyanonet hyl esterMethod

A Brompacetonitrile (0.229n, 3.29nmml) was added to a

stirred and cooled (ice) solution of Internediate 4

Metii@BAny, 1. 22mmol ) and sodi um carbonate (1.29g,

Bror%@ Pe Uz (L89Fhioly WY aﬂdéd ogan stimekd tamel cootecui(ige)
roomterrperaturefo;r re 50|
solugian mfnaw@cgi Gelimad dogeramah 8 AR oLt 2%

12%?%?!? E}uﬁl\}ﬂfr 3% uvaNbHGitrdgeBmahd Wk acidier dsltlﬂpadl S room

temmenatur@tfeirygh aM@teaﬁﬂ%‘%ng%agf)ate Qﬁ%éﬂ :1‘&‘%%8 S‘il %ﬁﬁ S ifhure

st.rrgété&raachﬁthw %1 was Red (2w g RES i@ d/dropivise doflwesalisy watér (@sml)
en carbonate ? and bri 5I

anct e e, Wy GRIBRGB! BT PIYI SFRAEVARIPAL ol GOHPYRAcdoanic

extlP Htrs' éhg AabRLy bec@sér?\gelﬂ){ i bgGadus'sodwen bygdrogeri carbordié Y50mi)

exa d | oh
andgbrine (067t 5 diet BUSR 28 SORIRPECT 81 FeaaRIfg) © JaS

Pur[g%gtgﬁt '[g%fnlet 'o?&(;w fEl%g Eﬂr{?ﬂdggf ésnﬁ@olnMdHy Mejidish@dx8ne and finally

h
cychmmariesdtig aoRti At B9V e SoRRRUY 362 MBSRYS (4850
Lol i3 ime’s 2Rin, Racbebnhar medi ate 25 (790y, 3. 1mol)

e suspen ed I n 3- pent anone (7.3L). To the stirred
suspensi on was added over 10 min a solution of

Me&’ §%d| met hyl i m dazole (12Qg, 1.2nmol) in water (730nl)
aining the internal tenperature around 19C. After
35 mn, 1-nethyl piperazine (230m, 2.1nol) was added

Ba, g&ﬂjuﬂuld?om B, 1k@@myﬂgmykn@owmemylrmbxa-anmestatmﬁlle@eoﬂﬁd

et aog Ao+ e 2 LN 28 o T 8 suspenced
in %ragﬁfﬂjﬂ;%n& d(?ns:l_ts opé gwbmmymﬁnﬁ?m 4368 rddde@ oSemll) mime solution
o SRR L 3020y A G R g e

nﬂf(;e?éécgn% gﬁgﬁﬁol@ Qt‘sgﬁftéﬁ 3Batihs . 1-Fiethwpiberazioa (@A@mE Golrael) was
sk oo gt WRST GBS £ e vas
st.r?ébok&%d ik 20€ hed wmemeqe@mram |withl wvh-i@lh(mnmaoand water
(290ml) D?Is?op\poagy?erthﬁézr%%@ Jasd PREESS" 458 CARRAR Bnitrile (120ml,
1.7moal) were added sequentially to the solution and the mixture was heated to 53°C
for 13 hours. The solution was cooled to 34°C and 1-methylpiperazine (105ml) was
sdded. The mixture was stirred around 34°C for a further hour, cooled 1o 25°C and
washed sequentially with 2M HCI (290ml), water (290ml), 2% potassium carbonate
solution (220ml) and water (290ml). The organic solution was concentrated to 3.9L
by stmospheric distillation, cooled to 75°C and seeded with crystals of Example 4.
2,2 4-Trimethylpentane (6.83L) was added over 3 hours at 75°C and the slurry was
then cooled to 10°C over 2 hours, stirred for a further 30min and then filtered. The
product was washed with 3-pentanone:2,2,4-trimethylpentane (1:3, 3x1L), sucked
dry and finaly dried in a vacuum oven at 50°C for 12 hours to give Example 4 as a
white solid (640g) identical to material obtained using Method A.
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solution (290m ) and water (290m ). The organic
sol ution was concentrated to 3.9L by atnospheric
wale@sioddsat i on, cooled to 75C and seeded wi th CPGBHER1084/007819
of Exanple 4. 2,2,4-TrinetBByl pentane (6.83L) was added
over 3 hours at 75C and the slurry was then cooled to

;ploﬁpg% 948! rgcicl _@g‘%arb%w;dﬁféo&w—dmuémr11wy@m TBoamethyl-3-
product was washed with

oxo-&nmﬁitaamwmné - Bacarboviic aeid syanomeinyl 8518 3x11), sucked

Exat ”d 1d ”aeer}’agcjé 'fr‘%ﬁq IPrend RS 5" Y a@hncaRRCskar 12 that

e solid (64CQ)
des¢rm@a&¢ma4am@ mﬂt@WSaltetertlealtlﬁ@oB & Miry MVEL ﬁéaﬂ'ﬁx Exanpl e

5: 17a-(Cvcl ohexyl car bonyl ) oxy-6 a, 9a-difluoro-1
1b- hydr oxy- 16a- met hyl - 3- oxo- androst a- 1, 4-di ene-17
Exabipfed6: 5ex9d- Dﬁluanﬂ-ﬁ?w(ﬂa&dﬁbebmﬂgﬁE&hﬂ@lﬁl@wﬂM
preparedfr04 eérd'atd usi hod simlar to
: chVS retention tine 3.65
Examq!b: 6M fa e ;M#d E&ﬁffﬂht@nﬁedlﬁ'@ pauding lauovethady similar to that

dosorlsa AR 4, WONeo IS PPeny AR H% S e 11~

cvanonet hyl ester Exanple 6 was prepared from

g@n _ete?:% e @p@lu%gﬁ'l@—ﬂv&oﬁﬁﬁ&—%ﬁie‘tﬁdx@lﬁeﬁz@vﬂ)ﬁhGoc-methvl -3-

- TLCWMS retention tine 3.48 mn,
oxodrdrdsTH1 Me@eambwbaxvlsmmm@éﬁ

E_gé?@iéﬁg?v)é é{gﬁa %é d\“@hgﬁﬁ&%aé@’ 708 ‘@633 nﬁ@tﬁ@d’ lsimditar to that

c acid

desENBEDIE ERarhple git AICNER anefeintior timas- fp?r@mwya 570 &R
Internmediate 7 using a nmethod simlar to that
described for Exanple 4 . LCMS retention time 3.53

Exdfle 8M Zo-BiZOyavdbe Fxaypke 68 9o ddiiuofet (-Axdionyid Bgimeihy)-5
a9a d|f1luoro%1 Y :

Ex Qoémgs}éét% gél%'d E&Sﬁhnmt&rr%d goueupgr@dnéthom similar fo that

destebed fous&izw@%@&g ég@ﬁé%ﬁﬁ@éhﬁ to?‘%%@“% 44 nin,

mz 565 MH+ Exanple 9: a-fCyclopentyl nethyl carbonv
OXy- eaja d]fluoro [ 1b h_drqu 16. _ ,

e o ar to
Exsiagir § b prepammmm AtelniRte & aKiKoR WPW@dsslwaw% that

dewgi?qa%é@@#ﬁ% FEBTPRATR AT e
1b- hydr oxy- 16a- nmet hyl - 3- oxo- androsta-1, 4-di ene- 17

b-carboxylic_acid cyanor
Example 10: 6o, Qa-Difluoro-17o-(3,3- |rne¥h\/lbu%anovl)ol\v-‘l’IB hvdrosy-16a-methyl-

3-ox0-androsia-1,4-diene-17B-carboxylic acid cvanomethyl ester

Example 10 was prepared from [ntermediate 10 using @ method similar o that

described for Example 4. LCMS retention time 3.60 min, m/z 534 MH"

Example 11: 6a,9a-Difluoro-113-hydroxy-1 70-(2-isopropyl-1,3-thiazole-4-

carbonylhoxy-16a-methyl-3-oxo-androsta-1 4-diene-17B-carboxylic acid cyanomethyl

ester

Example 11 was prepared from Intermediate 11 using a method similar to that

described for Example 4. LCMS retention time 3.50 min, m/z 589 MH"



10

15

30

35

Exanpl e 10 was prepared fromIntermedi ate 10 using a
method simlar to that described for Exanple 4. LCVB
WO e108/00346n tinme 3.60 min, mz 534 M#+ Exanpl e BAT/EP2004/007819
6a,9a-D ifluoro-1 1b-hydro%§-17a-(2-isopropyl -
, 3-thi azol e- 4-

Exanpl e
.‘lul‘ Q b ”l.‘u»',a.- ho:jrp

Exasi r e éﬁgér:?ge%&ﬁ' fe Lermgzé%_aE’Fé”U%‘n%xé métﬁ&@ similar to that

, M

des@r?oe@l&_o&)fdr_lm d: ICIS- hetelrtionytindesa 6 iz >MH17
a- (qui noli ne-2- carbonvOoxy-androsta-1 , 4-di ene-17
b-carboxylic acid cyanonmethyl ester Exanple 12 was

- l:l.‘“_. B. A G: l\. ‘.

_igbpg_é;_\ﬁg ér@g Fg?ihﬂ?ﬁin RtRdibte 13 usm a method similar to that
ritliu net umonyl (0)4 -and[ osta 1
descAbeti fenExa Ib%hemwtemloadlwae By amdhel
Exanpl e 13 was prepared from I nternedi ate 13 u5| ng a
method simlar to that described for Exanple 4. LCMS

Exdr@31€ A g9 d-DifRioo-T 28-fydroxyel Go-HeBh - otbamathylsulphonyl-
ba, 9a D|f| uoro-1 1b hvroxy- Qa- y|

est@XY - 3- 0X0- androsta 1 , 4- dlene 17b- carboxyllc acid
——tyanonethyl ester Exanple 14 was prggﬁred
rH

Exdmuler Heweatrreparedstom |atermediale 44 a; Gelrod simiar to th

dewuﬁg%%a%ﬁ%%?eéet'%%aﬁﬁbﬁﬂ%% ss4w. 29 0

1b- hydr oxy- 16a- met hyl -17a- (5- et hyIthl o-t hi ophene- 2-

car bonv_oxy- S- oxo- andr af gfg@glmgghene 2.

Exampplgi® «_"m.g!n;!z Loro-4,143-1 _ Whaele L=l SO0
cart i -ean?:l s%’aii’i diiéqérﬁ’ @é*b&i( i ncblhaihl ester
7 refention ti

glem WEE- p@@ﬂf@qi érom; 4sirg almertnaod3 snmnar i that
de%lpég of x%l’n 'Ie 1933%\@% Genbdt t?.ﬂeys' B4, fn/d BedwmH oxy- 1da-

a- 1, 4-diene-17 b-carboxylic acid
cyanonet hyl ester Exanple 16 was prepared from

. K ) - A ¥ M A ~ . y "v i : Y ‘
meﬁ‘f‘u;ll!—a dﬂ:zanéﬁ%lé\/h"ﬁ, ﬁéﬁ’érﬂ) @;cérBoxﬁaaEid@aoerﬁethyl ester
vdr oxXy- - net Cil. é 3- .
Example 16 Was prepared om nterme iate 1 u‘smg a method similar to that

described for Example 4. LCMS retention time 3.44 min, m/z 559 MH"

Example 17: Qo-Fluoro-11 B-hvdroxv-16B—methvl-3-oxo-170@-(2,2,3,3-

teframethylcyclopropylcarbonyloxy-androsta-1 4-diene-17B-carboxylic acid

cvanomethyl ester

Example 17 was prepared from Intermediate 17 using a method similar to that

described for Example 4. LCMS retention time 3.77 min, m/z 542 MH"

Example 18; 6a.,9a-Difluoro-11p-hydroxy-1 6a-methyl-3-oxo-17a-(2,2,3,3-

tetramethycyclopropylcarbonyloxy-androst-4-ene-1 7B-carboxylic acid cyanomethyl

ester
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t et ramet hyl cvcl opr opyl car bonyl ) oxy- andr ost a- 1, 4- di ene-

17 b-carbocylic acid cyanonet hyl ester Exanple 17 was
w@e@sasyadl from I nternedi ate 17 using a nethod BCTEPZN04/007819

to that described for Exangbe 4. LCMS retention tine

3.77 mn, mz 542 M+ Exanple 18: 6a.9a-Di fluoro-1

1b- hvdr oxy- 16a- net hyl - 3-oxo-17 a-(2, 2, 3, 3-

A sélgtfc{fgg‘e[é%ﬁ:g\g_g@r Op%ﬂl&aﬁQ%Iﬁga%%%ogatt |ﬁ%te( ng .54mmol)

in a?‘@mﬁ&ﬁre%f (Hudt® ant RAPRIchtated 30 iassioregenatesl fps$ days. A

e 2 T 5 i LOUGRR 20 bl
andbﬁhcﬁsﬂﬁe ‘?\@ésabbﬂ%?na(t&b@ﬁﬁed\/\@ﬁ addegl siitiecartriddayusimthérstly a

solution was i
cycoheenadyl 6’f]ﬁﬁeva@;l')?fo‘;‘(o %5@8 ,g (%\,le{g%@rg%{‘%ﬁ tfé\%§ cMclohexane :ethyl

ace{dté ?6%3?%@?1 @rﬁﬁ' ﬂ?ﬁ?&@ﬂ&e&fﬁﬂbns&ﬂ@bﬁoﬁﬂﬂﬁ%@@pmd to give
tle Yompeunyger o hite eelit R0 Afmos ONS: £ einnt iEh S M A" 570

MNgwaporated to give title conmpound as a white solid

(400nmy): LCMB retention time 3.73 min, mz 579 MH +
Exanple

thT@WO‘I)G@L -raaithyo8ta

cvanonethyl ester Exanple 19 was pre ared from

g—"$Jnter_m=.\d|ate 18 using a met hod S|ﬁ1lgr to that
described for Exanple 4. LCMS retention tinme 3.57 mn
mz 610, 612 MH+ Exanple 20: 17a-(2,2-Dichloro-3 ’
3-di met hyl cl opr opyl car bonyl ) oxy-6 a 9a-difl uoro-

Exa11 hvdr w3 8%%%%%?% Irﬁe%glaqul%oﬁ&ﬁ%]a method similar to that
est er Exarrpl e
de&ﬂbwm@ gipalect] uomnremmmue &t iy, agzﬁbO &13MMod
simlar to that described for Exanple 4. LCMS
retention time 3.62 mn, mz 600,602, 604 M+ Exanple
Exdrple 20: 170-(2,2-Dichloro-3,3- dimethylclopropylcarbonyl)oxy-6a., Qo-difluoro-

1&131%& (mz ﬁfﬁqgmgt?lgv? E%?ox% andrclas?aml Ilyélgrheoﬁ) f[? Qé{ b%%h%%@’él évgﬁgm@thi

%,18 hydr oxy- 18a- net hyl - 3- QXO- andr ost a- 1, 4- di ene- 17
carbothioic acid Scyanonet hyl ester

Example 20 was prepared from Iniermediate 19 using a method similar to that

described for Example 4. LCMS retention time 3.62 min, m/z 600,602,604 MH*

Example 21; 17’0@-(’22-Dichloro-3,3-dimethvlclopropvlcarbonvl)oxv-Goc,Qa-diﬂuoro-

11B-hydroxy-16a-methyl-3-oxo-androsta-1 4-giene-17B-carbothioic acid S-

cvanomethyl ester

Example 21 was prepared from Intermediate 20 using & method similar to that

described for Example 1. LCMS retention time 3.58 min, m/z 616, 618, 620 MH"

Example 22: 170~( Cyclohexylcarbonyl)oxy-6¢.,9a-difluoro-11 B-hydroxy-16a-methyl-

3-oxo-androsta-1,4-diene-17B-carbothioic acid S-cvanomethyl ester

Example 22 was prapared from Intermediate 21 using @& method similar to that

described for Example 1. LCMS retention time 3.60 min, m/z 562 MH"
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Exanpl e 21 was prepared fromIntermedi ate 20 using a
method simlar to that described for Exanple 1. LCVB

WO 2408/00346n time 3.58 mn, mz 616, 618, 620 MBCEERI0PI/ET7819
22: 17a-(Cvcl ohexyl car bonvBdxy- 6a, 9a-di fl uoro-1

1b- hydroxy-16 a-nmethyl - 3-oxo-androsta-1, 4-di ene-17

b- carbot hi oi ¢ acid S-cvanonet hyl ester Exarrpl e 22 was

prlepar ed frorp I nt e1r rredl at € 21 U]Sql

'%{aQ@Z%kaegW h&)léZ&:ld S-
I OXY- a- net hyl
cvanoh?eihx(l@steet hyl suI phonyl t hi ophene-
2-carbonyl ) oxy- 3- oxo-androsta-1 , 4-di ene- 17

——Eﬁ&pg? &AE? %P%%deréﬁ YRR 22%@&@ &xﬁéﬂab@ shAilarats that
terme "amz usi ng }re simlar
destribetiiat Extgie il be@MBSoretentigniime 330 ity fon tine

3.30 mn, mz 640 M+ Exanpl e 24: Baa- D|fluorol
1b- hvdroxy-16a- met hyl - 3- oxo- 17a (5- trlfl uororreth | fura
Exag{bie 2/ Blacgvy Difkiprcatitii-bedre 3-opo7I p{ et

descrlbed for Exan'ple 1 LCIVS retentlon time 3.60 mn
Exaffipfe @34 Wd+plepargd fro@bL ntéimgeatdjﬂﬁlumg)a1method similar to that

di_fl
desgtecfer Examaledy SShTE kg A g BN o

aci d S-cyanonet hyl ester Exanple 25 was prepared from

Intermedl ate 24 using_ a
fap! L)ifl ¢ AN (3- dl

16a%§th$?$-o%*5n€§%fdmm%% -ca‘?@éthbid Playanoblbgi et
ASSESSe unctional in vitro assays
of gl ucocorticoid agoni st act i Vi ty The functiaon

Excisi8\25h agas] peeparérrote itertedieten24kugingRay Methog) sim N3ar to that
de%CF'B?F@é"ﬁﬁ%@@iaﬁpacé\@%?ﬂg‘teQ@}?fﬁé‘3 Bl Akl HPS638 Mﬂasur e of

l'ucocorticoid agoni st.
A549 cells stably transfected with a reporter gene

cont ai ning the NF-kB responsive elenments fromthe ELAM
hgeneo Gir coupl ed to sPAP (secreted al kal i ne
HIREERAICESaT VY e treated with test conpounds at
PhaRRICEREicAl GactoBesmbaprbd assessed in functional in_vitro assays of

glucocorticoid agonist activity.

The functional assay based on that described by K.P.Ray et al., Biochem J. (1297),
328, 707-715 provides a measure of transrepressive activity of a glucocorticoid
agonist. A549 cells stably transfected with a reporter gene containing ihe NF-«B
responsive elements from the ELAM gene promoter coupled to sPAF (secreted
alkaline phosphatase) are freated with test compounds at appropriate doses for 1
hour at 37°C. The cells are then stimulated with tumour necrosis factor (TNF,
10ng/mi) for 16 hours, at which time the amount of alkaline phosphatase produced is
measured by a standard colourimetric assay. Dose response curves are constructed

from which ECs values may be estimated.

The ECs, values for compounds of Examples 1 fo 25 were < 10niM.
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Pour at 370C. The cells are then stinulated wth
umour necrosis factor (TNF, 10ng/nl) for 16 hours, at
waopioshossne the amount of al kaline phZ)sphat as ePQT/ap00€0)7819
is nmeasured by a standard &8l ourinetric assay. Dose
response curves are constructed from whi ch EC50 val ues
ECsoér’;aYue%eonsthWér%Q)bse—Néd atplasetstof o, 1¢ dorp2and@5of
les 1 to 25 were < 10OnM EC50 val ues of <1nM were
observed for Exanples 1 to 11, 14 to 22 and 25 EC50
Ec%\?él S0 0 iV RES Gecios Exiaglcl Al 8EiGam B& 4, 8, 15
nd 20 The functional assay based on that descrl bed by
R J.H Austin et al.. Eur Resp J. (2002), 20,1386-1392

Y
R

(20(12) ape fl 880- éalgg’MmQasare.s & rabdity @gﬁgmegm {xﬂsﬂ ‘?‘M et?/ansac’uvate
geng &%@l%%gir{'l 734 Jeﬂ§ Q%'Bﬁ/]' tYé?]sfeﬁ%oo\Wltlﬁ)fa SrtdrEhe dmtamng' the

VIiTus ter r epeat V-LTR). ¢
gludooortiesid Irésapdnawe fregla@ of W@r@%ﬁ%'&‘?@lﬂnw fYmPWSYiIrug g%‘%og’ﬁa@al
repefah éﬁlﬁ/@ffﬁhﬁ&&ﬁ&f B3rehfth 16ifeRite Wwére3rdified WtR t@é’{ma)ﬁipoof\ds

rase y present wwthin the cells is.t
at aﬂ’ﬁf@haienda@bebyfon@dmw b G7IGhaTIE GREUR P SRS POt resent

WIthghﬁ'\% ﬁg&ﬁ Ee}eﬁplﬁgﬂg Egh'lle W E fYI8t erkiREE fdlIBWIPNacubation

\ CcOns I ch”EC50 val
wutheétsuitaﬁledulast:bté rDeaewies RINSEESH YRS wergsc‘@@ﬁgggefgfgm Which ECso

vaI%%lv%féat F @g[e%l td f%@n%ﬂ\ éae'ﬁgmam ma BSsds 148 %hicufegsrisiids to

responses of <35%
DeXamdthns@naséwi}%) Oon”pounds of Exanples 1, 2, 4, 5, 6, (;9

to 11, 13 and 15 to 25 showed naxi mal responses of <20
%in this assay. Conpounds of Exanples 2 and 4 showed
Cormpaintslof Examoleseistod®s shbHed maxima) respoages plssiagb frpis assay.
progesterone receptor activity The human breast cancer
cell line T47D has been reported to upregul ate an
cma@mr@wmhg ine, phosphatadd, ih anés’wo%)s%S gowed maximal
Lor o et al.. Cancer Re
res (inS ﬁ&’%ﬁgﬁzté/ th‘?ﬁ%a el | s were seeded i nfgagghvv(elllggl)
pl/:tres a: atdenS|t3é of 1x105 cells per well and grown
nj g a QNSQS
combur 3 RAmEls 8 F PRf ke RAE YN cecev
and i ncubated for 24 hours at 37C. The cells vvere then
washed wi th PBS an with RIPA buffer (1% | GEPAL,

Assge /jer, piodgsisrons receiol [VITY

sRvVHOL NQOBRIBIOPEU S A&, 20 1% SDS i n phosphate buffered
The human breast cancer cell line T47D has been reported to upregulate an

endogenous alkaline phosphatase in response to progestins (Di Lorenzo et al.,
Cancer Research (1991) 51, 4470-4475. T47D cells were seeded into 96 well plates
at a density of 1x10° cells per well and grown overnighi af 37°C. Sieroids were
dicsolved in DMSO, added to the cells (final DMSO concentration 0.7%), and
incubaied for 24 hours at 37°C. The cells were then washed with PBS and lysed with
RIPA buffer (1% IGEPAL, 0.5% Na deoxycholate, 0.1% SDS in phosphate buffered
saline). Alkaline phosphatase activity was measured spectrophotometrically (405nm)
using p-nitrophenylphosphate (1.5mg/ml) as a substrate dissolved in 1M
diethanolamine, 0.28M NaCl, 0.5mM MgCl, Dose response curves were constructed

from which ECs, values were estimated.
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15

saline). Al kaline phosphatase activity was neasured
spectrophotonetrically (405nm using
w@20s0eaphenyl phosphate (1.5ng/ m) as a subst rBCEEP2004/007819
di ssol ved in 1M di et hanol asPne, 0.28M NaCl, 0.5nM
MgCl 2. Dose response curves were constructed from
The\%s0 l?alEé?ﬂar \Séh\d&ﬁndéﬁﬁ% emibica®t 608, THe 1ECET) 28a24ie8d £Bin this

onpounds of Exanples 4, 5, 8, 11, 18, 20, 23, 24 and
aSSéB/oWﬁBrﬁ 21908Massay were >100nM Throughout the

speci fication and the cl ai rrs whi ch follow, unless the

context requires ot hervvl se, 0 i
Thraumpat e pealieHongnd G risation v TR b FEntexCiRfiires
othé?\ﬁlslé nf#\%rﬁc‘ireoé’orﬁ&née”@'nld vbh@tndn@céuuﬁ iagncafiprisest artde’domprising’,

er or step or group.o nt e ut not_.to
wil BROUHET RO 0 anplyothﬂé?cwﬁﬁ%gt Sipteg @g“'g&f A r%%P of oup of
mte%é\js%? hot théteg(ﬁlﬁsmﬂ_ loe adp Bine aftégun cbistephorogrotih lofslntegers or
escription and clainms forns part may be used as a
steisasis for priority in respect of any subsequent
application. The clains of such subsequent appl i cation
may be directed to any feature or conbinat,i g as a
Thef apptlicatisn diewbich Heis deseriatian aﬁﬁes}a'WényffawaftHw P S8
bas%r Rﬂ% onty): ﬂﬂp&cpbt:ﬂ QpanPVSGS&?ﬁJenPépﬁﬁﬁtl@ﬁ ai Tre alaiﬂnsrmf/ such

exanple and wt

subfsed;demWapghqaltlgm mgay i glirpeed fe sangrfgatﬁa eheoy nblap %91; Eﬁggures
desgﬁg' (9'891 ' 'Fhe%{?‘n?*/%‘k@lth& Arh Y ;ﬁbgudi' eécﬁhﬁbsiti@ﬁopméai eduse

erence npoun | for my|
clalmeare}i ma¥ mekyde,sby]wy@foexayplﬁﬁr\dew r{l{@tagorg, %e following

|IaI kyl, C3.8 cycloal kyl, C3.8 cycl oal kyl nethyl or C3.8
clalflSei oal kenyl any of which optional ly may be

Thedt;%i%r%t%lrjtrﬁg H"%‘iﬂ? %qﬁ:{c%t%glrgs Q?ctrlta%é . ﬁlﬂtr mi'gza;gﬂlcﬁ@noﬁﬁﬁ herein

inchpbeftatpby tef@ensalbst i t ut ed heteroaryl; R2 represents
hydr ogen, nethyl, which may be in either the a or b
configuration, or nethylene; R3 and R4 are the sane or
di fferent and each i ndependently represents hydrogen,
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hal ogen or a nmethyl group; and represents a single or
a doubl e bond; or a physiologically acceptable salt or
wa@l3abast hereof. 2. A conpound as clai ned i n BCHEP2024/007819
wherein X represents O 3. 4A conpound as clained in
claim1 or claim2 wherein Ri represents a C3.6
CLAﬁ\X§| oal kyl group optionally substituted by one or nore
—methyl or chlorine groups. 4. A conpound as clainmed in

any o ' to 3 wherein Rl represents

1. 2,§f§£§¥gé9%gﬁgﬁﬁ?ﬁ9yclopropyl. 5. A conpound as-
clainmed in any one of the preceding clains wherein R2
represents nethyl in the a-confi% ration. 6. A conpound
as clainmed in any one of the prec hing cl ai ms wherein
R3 and R4 are both fluorine. 7. conmpound as cl ai ned
i n anyone of the preceding claijne wherein represents a
doubl e bond. 8. A conpound &s_ef ai med in any one of
the preceding clainms which is|6a,Qa-D fluoro-1
1b- hydr oxy- 16a- net hyHoQ: oxq} % 8- (& 2, 3, 3-
tetranet hycycl opr opyl @ gxyeandr ost a- 1
, 4-di ene- 17 b-carbg aci d Scyanomet hyl ester;

17a- (4-[ (D et hyl am' phonyl ] benzoyl ) oxy- 6
a, 9a-di fluoro-1 bG-hydruoxky- 16a-

nmet hyl - 3- oxo- androsta-1 R,44 di en(Q- 17b-carbot hioic acid
S-.cyanonet hyl ester;

wheyeig (5- Chl or o- 4- et hoxy- t hi ophene- 3- car bonyl ) oxy- 6

X revré&entd Olan®; 0- 1 1b- hydr oxy- 16a- net hyl

- 3- - d ta-1, 4- di - 17 _ .. .
SR Iy SR, Py 5 sy
anyléF WdﬁoﬁMi*oh‘élﬂly m'Myhbdle -spibstitutet7bya-ong, or, goge methyl groups or

t et ranet hycycl opropyl.c - andr _ .
halogenyRioRs. %&#:1 CrgBBeggiitlsi %gllggspégt)tﬁféﬁ %gp H#dr8ardl or substituted

cyanonet hyl ester;
hetdréanf(;Cycl ohexyl car bonyl ) oxy- 6 a, 9a-difl uoro-1

1b- hyd -1 6a-nel hyl, - 3- - - Lf
B e e W
il & 0 LuoTobene OV SOy L
o oo e 55 L 2 a0 o 8B crogen

halogen or a methyl group;

and " represents a single ora double bond;

or a physiologically acceptable salt or solvate thereof.
2. A compound as claimed in claim 1 wherein X represenis O.

3. A compound as claimed in claim 1 or claim 2 wherein R, represents a Cas

cycloalkyl group optionally substituted by one or more methyl or chlorine groups.

4, A compound as claimed in any one of claims i to 3 wherein Ry represents

2,23, 3-tetramethylcyclopropyl.

5. A compound as claimed in any one of the preceding claims wherein R

represents methyl in the a-configuration.
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6a, 9a-Di fl uoro-1

1b- hydr oxy- 17a- (4- met hoxybenzoyl ) oxy-1
W@ 2005103351 - 3- oxoandrosta- 1, 4-di ene-17 b- car boRg1/ER2004/007819

aci d cyanonet hyl ester; 17a&i(4-Cyanobenzoyl) oxy-6

a 9a dlf| uoro-1 1b- hydroxy 1 6a- net hyl - 3- oxo- andr ost a-

6. ind 40ci5RIEAaN Yn Gnadifdne prsvetiag hjdime stferein R; and
17a- cl opent yl net hyl car bonyl ) oxy-6 a, 9a-di fl uoro-1
R, athboi @swe -16a- met hyl - 3- oxoandr osl a- 1, 4-di ene- 17

b- car boxylic acid cyanonethyl ester; 6a 9a-Difluoro-1
7a- (3, 3-di net hyl bui anoyl ) ox

7. lbycsreundes: eyl I =B o 1 Pracelp sy lams pyherein

—Db-car box cid cyanonethyl ester; 6a,9a-Difl -
163W§8?’3§ -‘{%’?’gle(bf ﬁSopr opyl}/ noro-1

3 th| azol e-4-car bonyl )oxy 1 6a-
8. Cyzﬂl . 3%)80%33{!]%&% érba@/ g’rﬁd#fetﬂg Pﬂe%fEhna%Hﬂ%Whtc% igcid
6oL éopD?ﬁ‘gf%?’? ﬂa@ﬁoxr,ewbgh]e&lryox@xaa 170-(2,2,3,3-
ne car
tetrmfavwennmyle@ww&%a%?”dégié trasabetifeRes S

cya%c?m%ﬁé t= 16a- et hyl - 3- oxo- 1
uororreth | -furan-2- car ndr ta-1

17&-(4-[@leﬂrsflamm)edpm b@rgow&w-%%ﬁwsﬁ@&r@% %X Xy'
metﬁaléoi«g aﬁér#% 01 A dgpeﬁehl)?ﬁr otﬁglc%cfﬂeyéyénomethyl ester;

ik ony | ophene- 2-
17C@-ORIBYO- 4mhcs<yawnopmm>saraonyl)¢>xmﬁec@ diftugyocld Byl 6o~

e AT - AT AR BT o B S gor e ey 12
6o, &H?ﬂl&f@%?h?dﬁ&we@%é@ﬁyl@-oxod1mezsj@-car boxylic acid

‘cyanonet hyl éster; 6a,9a-Difl

tetrAme{ycrieny bpyleasReyOPe:- @m&af?tezi‘rﬂrpbeaw T8PPI 29 - 1

- oxo-androsta-1 , 4-di ene-17 b-carboxylic
yagemgﬁ‘wanoﬁet hyl ester; 9a- Fi uoro-1 1b-hydro 1y

1TOGUJymIHeyyleabomcb)OXy-aargg'zd|fmqgo 4 p-hydroxy-16a2methyl23-axo-
t et r t.hyl c I

andrgstg; g‘ﬁg e)é FEE%EK/ a%?cf%%ﬂé cy n‘ceié)trrtgeﬂn(;lSt Zstler

Ba §a+Lﬁﬁud?bf1lmqm— diflidvetherdog)oxy-1@ Benycendrylibodnetip-3 gxo-

andrgﬁﬁdﬁﬁdhiyléyﬁlﬁd‘@“&%yhl%%l%Wf}?}‘g}/l §8Fost - 4- ene- 1

oo S SN TH ATaIRI Dttty 1o ot Soc,
androSa- ﬁﬂidimrﬂﬁicalmm&@@@d(yyapoﬂﬁﬂhmﬁm

17 j‘é%ﬁ%@?ﬁ%&g@g@%ﬁb‘% diifSo 1 gy BRI NEULh&EhAC3-Exo-androsta-
1 4ldignd- 276—@@#b@ayli@ra¢mﬁcyaﬂdmamymdt@t opr opyl car bonyl ) oxy- 6
173—(8?@8{3@%&%&%&1}/&3}b%nwoxy@o?/ Qa-difluoro-11p-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;

6o, Qa-Difluoro-170-(3,3-dimethylbutanoylJoxy-11 B-hydroxy-16o-methyl-3-oxo-
androsta-1,4-diene-17pB-carboxylic acid cyanomethyl ester;

6o, 90-Difluoro-11p-hydroxy-17o-(2-isopropyl-1 ,3-thiazole-4-carbonyi)oxy-16a-
methyl-3-oxo-androsta-1 4-diene-17B-carboxylic acid cyanomethyi ester;

6, 9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-1 70-(quinoline-2-carbonyl)oxy-
androsta-1,4-diene-17B-carboxylic acid cyanomethyl ester;

6o, 20-Difluoro-11 B-hydroxy-16a-methyl-3-oxo-1 7o-(5-trifluoromethyl-furan-2-

carbonyl)oxy-androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;
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16a- et hyl - 3- oxo-androsta-1 , 4-di ene-17 b-carboxylic
aci d cyanonet hyl ester;

waZas@s42t Di chl or o- 3, 3- di net hyl cl opr opyl car bonp¢)/8R300600
a, 9a-di fl uoro-1 1b- hydr oxy42 propy pCY/BRY006007819

16a- net hyl - 3- oxo-androsta-1 , 4-di ene-17 b-carbothioic

aa,gg&ggf_ﬁ@gy@h%@wmm }-17a-(5-methylsulphonyl-thiophene-2-

car bonyl )oxy-6 a, 9a-di f| -
carbbbylbty@mmso—an%@stﬁ‘ét%‘?igﬂ%ja argpisagd ay%?‘ég“&f'f@!h%s-“i”

o0 GE0BE0RH B G Fo Ry URE B iophene-2-

carboﬂa%%»@%—ﬁ%-b\jd resth{1i¥bdighe-tl ﬁiB@pmegliczacig/ cyanomethyl ester;
car

0 Seopinao- L i aade S5 adn e Ip pid oy 6t ARk 8l ©
OXO-%ggi{%gJ-?Z&ycFéneGWB@rB&yI@ a6 @ydnomethyl ester;

-trifluoronethyl -furan-2-
9a-FlaotoethB-hyskgyaitdroeihyl-3-o4a-d7 e%é257b- car bot hi oi ¢ aci d

S- nonet h ; -Di _ L
tera S P R oA B e ey P e oy - 1
cyagc?ngmgmdter& oxg- androsta- 1, 4-di ene~17 b-carbothioic
[ -C t est 9 o) d | ai i
T G s v i
tetr@ReMHERIdprebyafoohylfexytahdPost:43ene-1 7B-carboxylic acid cyanomethyl

tetranet hycycl opropyl carbonyl) oxy-androsta-1
ester4- di ene-1 7b-carbot hi oi ¢ aci d Scyanonet hyl ester;

17016?§ﬁ'8|g-ﬁ-|n’r€%'id?<y-’¥hié%éﬁ%ﬂ!—@%oﬂ;ﬂ)o&y%&t%ﬁifIL'BeroxldBEIrdeX&QI 6ar-

- tetramet hycycl opropyl car bonyl - and -
ot nerTroEs § dr oy 11 cabrw B PRREP YL IeT 16 43

9a- FLuor o- - - - N . )
el ERE D B AR S ol (i
16al-|;l=reﬂ1 eealxaﬁhdmtabunwiéne-hm-mrbgmgﬁgimyanq;g@tgyl;ester;
170t AR et rrab debPparat o diftidte1p-nydroxy-
16oi-§fe@zﬁ@$xéjéﬁdl?o%fé3@,&}diér€é-ﬁm-dalﬁymmmdﬁdh PBhcyasbmethyl ester;

a- (Cycl opent yl net hyl car bonyl % Xy -6 @i 9a- q[ fluoro-1

VT mahendgarisaion Ay Sl s ¥y 155 o HE

- car | ' .

L POXYI LG 7RG Y GRARRE ¥ arPiethyl ester;

an%%t@a-% ?élnﬁor g fg)é)~|¥@, %ggil rre%ahyl butyar?g)?lr) oxg_— 11b- hydro
6a,>9m;%iﬁmrﬁett1nyiydwwaamtbgt-ara-ia-mw@uylg iopPed i ¢
car%ggmyl)o%—a:%[]cg(rcrfatn%}gsta%,t4?c§iéne-"lTB—carbothioio acid S- cyanomethyl ester;
60, 9a-Difluoro-11p-hydroxy-1 6a-methyl-3-oxo-17a-(5-trifluoromethyl-furan-2-
carbonyl)oxy-androsta-1 /4-diene-17B-carbothioic acid S-cyanomethyl ester; or
G, Qo-Difluoro-1 7a~(3-(difluoromethylthio)benzoyl)oxy-1 1B-hydroxy-16a-methyl-3-

oxo-androsta-1,4-diene-17B-carbothioic acid S-cyanomethyi ester.

9. A compound as claimed in claim 8 which is

60, 90-Difluoro-11p-hydroxy-16a-methyl-3-oxo-1 70-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1 A-diene-17B-carbothioic acid S-
cyanomethyl ester;

60, 9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-1 70-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1 J4-diene-17B-carboxylic acid

cyanomethyl ester;
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6a, 9a- Di fl uoro-17a- (3-(di fl uoronet hyl t hi o) benzoyl ) oxy-
1 1b- hydroxy-16a- net hyl - 3- oxo-androsta-1, 4-di eﬁe2 17y

wh2@anbsashi oi c aci d S-cyanonet hyl ester; PCT/EP2004/007819

17a- (Cycl ohexyl car bonyl ) oxy36 a, 9a-difluoro-1
1b- hydr oxy- 16a- et hyl - 3- oxoandrosta- 1, 4-di ene-17
9a-@é&§-§9%€f?|&il@xﬁ1B%;nﬁbtﬁ%fslGY@f]dﬂTmi-wﬂmﬁst er;

’ - uor o- a- - t -1 - - _
tetrametmwwomgnpylcewéﬁ}'ra?@rg%%fz‘gﬁ%fegif%gir%%{‘m%d) oxy- L
cyar@%iegliéﬁ%%e .7b- carboxylic acid cyanonethyl ester;

a, Ya- uoro-1 1b-hydroxy- 16a-neth 4 :
170~ Tl vettony iRy Sorde B HemeL th-hydroxy 16a-methyl-3-oxo-

caybonyl. ) oxy3- - : - ' - - i
andiElent AL DU RO Aindngl BB 1] b carbolic
17X ByBpsErayetyrattdny Saqyrapngd-difluoro-11p-hydroxy-1 6a-methyl-3-oxo-

, 3-t hi azol e-4- cayr bonyl zigx -1 6at- i
andi?ét%i/,&%“efl?xbzﬁa?ﬁiﬁ%’ﬂé?‘ ' ,Cﬁ%‘?r@%gylﬁfﬁa—r’car boxylic acid
6a,éio¥—2[?@§?o%%—(3‘?§-ﬁﬁrﬁe’thylbutanoyl)oxy-1 1B-hydroxy-16a-methyl-3-oxo-

-Di chloro-3, 3-di nethyl clo -
andms%1,d'rdidmﬁoﬁﬁ-f.lafhbxﬁ‘}éP@)@)}’angmethylpJS? r’yl carbonyl) oxy-6

6a-net hyl - 3+ - < o irod

oo SEPRHEY PR fon oo honarsoniint.

oxobfardsta-2 4Dlieke- 0T BedrbBthitiicracithB-eaopmeiby| @debony| ) oxy- 6
a9a-d|fluoro-§ 1b= hydr -

17oslacioBpRiAar NIt el hOTo-4 1 BRI O M SO

andﬂfétéj—‘l,‘ﬂyﬁgﬁ’ém’fﬁ%brbﬁﬂfﬁcﬁé acid B-cyanomepyliesteas cl ai med in
claim9 which is

aa%&?f(@;c?ﬁ Di€hethybisexazolr dreplpnyiossr BV aBd G ely-%

-di f,l ugro- - " _
oxq%ﬁqﬁ?ﬂﬁ-‘?"%’ﬁ’%ﬁ%ﬁ?ﬁ@}%@?ﬁ"f %ag?rgﬁg\_y Ile78t%r-’ car boxylic
B0, 86 IDHILRY &N Oprbdrpky-¢8d-ensthy a] BaEinpihylifigthiophene-2-

1b- hydr oxy- 16a- ngl hyl - 3- oxQ; - (.2, 2 - .
carbaAReA e FOTGRF TSR bny o ade Suforetn oter
aa,géﬂﬂnﬁﬂsﬂ 1#Inysaxhatbi@igopaspyii Seiances dayboredosy-16wmr

a, 9a-Difl uoro-1 1b-hydroxy- 16a- net hyl - 3- o-il_?
mety[-2-020-8ngdrosta-1,4-diene- 7B-carboxylic agg cygnometﬁ)?/ﬁ esfer,

t
1702, H ﬁ‘l (9’ SYELORGARY S4HbaMeXy-88 Doasfidord-11B-hydroxy-

aﬁi%‘ ¢ ‘i§% Cgﬁ’@y#@gbgm d c%n%rret_hyl est er Bli/. Ay
16dgﬁmg@mg9bfxlaéandrcmtama-duenean ap-narbothiic aeid SsopaPDEHYYes'ar of
a, 9a- - - - -
1 7’%—@,g-’Dz'c’:?gorg:Lg%—gin}et%ﬁclggrgéﬁégrb&ﬁyl)%xy-%&!@&-diﬁ’ad?é-ol"l B hydroxy-
164-SiHAMBLABCH R ¥Rs-0 Pvdiens-h DB ktboxylicanidr aysnamethyl ester.

, 4-di'ene-1 7b-carboxylic acid cyanonethyl ester.

10. A compound as claimed in claim 2 which is

1 7oc—(2,2-Dichloro-3,3-01imethylclopropylcarbonyl)oxy—@oc,goa-difluoro-1 1B-hydroxy-
16a-methyl-3-oxo-androsta-1 A4-diene-17p-carboxylic acid cyanomethyl ester;

6o, 2o-Difluoro-11p-hydroxy-1 6o-methyl-3-oxo-170-(2,2,3,3-
tetramethycyclopropylCarbonyl)oxy-androsta-ﬂ 4-diene-17p-carbothioic acid S-
cyanomethyl ester; or

6, 9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-1 70-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1 ,4-diene-17p-carboxylic acid

cyanomethyl ester

11. A compound as claimed in claim 10 which is
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12. A conmpound of formula (I) as defined in any one of
clains 1 to 11 or a physiologically acceptable solvate
wo b@seafssf or use in veterinary or human nedi ci PET/ERBI4/007819
Use of a conpound of fornuMd& (1) as defined in any one
of clainms 1 to 11 or a physiologically acceptable
6oL 9@%&( 614 B9 k- 166-rhétRyIrBRORY- -2, 23 a medi canent
e treatnent of inflanmnat ore){1 I[J(g/or al e&%c
tetraomtinlicy ¢loprapylqarbonyprapheiesiar i ¢ 4Ieneo %%"B?’%’
cyangﬁge%y éétfq,g a conmpound of forrmula (I) as defined in any

aims 1 to 11 or a physiologically acceptable
sol vate thereof together, if desirable, in adm xture

W RS 5@@%9@@ j 9k Q@iRad iy aRg et efbtigines i terttsor a
'or Acg Prers. arnaceut i cal aerosol f ornul a cﬁ*’]@

physct@n@callylamgemaf@laﬁpk\jaﬁﬁ’dh@ﬁof for HeR B EISNRY YMRIHMPRICERy
one of clainms 1 to 11 or a physiologically acceptable
sol vate thereof, and a fl uorocarbon

13. hy tUse@éa-aomoshtiohiproriadhersl driped Eh?’g'g‘?{‘ e amgd P ddior @
phyinglggqcaﬁn%%eht%bféoggﬂhd@%&ébf\%F heamahilifbaetaof aanetlicament for

ar naceuti cal COI’TpOSI tion accordi ng
the treataleat of idflarmhatory $r1d/®rrﬁil|er91<bﬁ?i14't§@§ anot her

t herapeutically active agent. 17. A phar maceuti cal
conposition according to claim 16 in which ]a la () as
14, anqX Ipbarduentica Lednesitipn aeampisingg @neomeound of formula (1) a

defn?%%i?%@ﬂ&ee%ipagﬂﬁ P71 S a Hf%/swfégméﬂﬁggcép%blé belvate thereof

man or ani nal ect n| table
togetnéd amslm‘oje aindadmixtaire evith ene cmdmf)r%ﬁhyﬁmf’%'ﬁa We?ﬁ??é’ a

ises adm nistering to said human or ani nal
d'IUEWBJOéG?rr'SW effective amount of a conpound of fornula

(1) as defined in any one of clains 1 to 11 or a
ph%’% El 3\%9%}1{&??( BREEPIARLRISP t¥AbRsibd @r @phpouh8. of Aormula (1)
as &éfndddin] oy eh@)dfamlms) b pHo Ay i) Dassiaiagigaly yacgeptable solvate
di,f I
thefEish 70Enji JHSEATRa be (oo CRyanie, chrofore, parpen °
propéliziBapBendl i cominindie-With sfddtans BoBen269FY¥Y- 1

1b- hydr oxy-1 6a- net hyl - 3- oxoandrosta- 1 ,4-diene-17
b- carboxylic acid 6a,9a-D fluoro-1 1b-hy drox

16.72- A%mmvmmbalwyaacmnm Figim 3 oyuairBes Gamerises
é E‘% ér ox%{1< j ¢ aci d
an%b@tkg{a@ﬁ frgbedh B’?Ia? y-6 a, 9a-difluoro-1 1b-hydroxy-1

6a- net hyl - 3- oxc~andr ost a-
i7. A pharmaceutical composition according fo claim 16 in which said another

therapeutically active agent is Bo-adrenoreceptor agonist.

18. A method for the treatment of a human or animal subject with an anti-
inflammatory and/or allergic condition, which method comprises administering to said
human or animal subject an effective amount of a compound of formula (l) as

defined in any one of claims 1to 11 ora physiologically acceptable solvate thereof.

19. A compound
which is 17oc—(4-[(Diethylamino)sulphonyl]benzoyl)oxy-Gon,Qa-difluoro-1 1B-hydroxy-

160-methyl-3-oxo-androsta-1,4-diene-1 7B-carbothioic acid
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1, 4-di ene- 17 b-carboxylic acid
6a, 9a- Di fl uor o- 17a- ( 3, 3- di net hyl but anoyl ) oxy-1

wdabeospaiuexy- 1 6a~net hyl - 3- oxoandrosta- 1 , 4- di BOIEFERZ04/007819

b-carboxylic acid 6a, 9a-Di #fuoro-1 1b- hydroxy-17
a- (2-isopropyl -1 , 3-thiazol e-4-carbonyl)oxy-16 a-

60c,9nel5'g¥$r&?ﬂ79ax(9'ea@ﬂ'u&§5éhmyl)dkydi1@“@@30@“’6@‘3“5@”}&’3"0@0'30| d
fl'uoro-1 1b-hydroxy-1 6a- met hyl - 3- oxo- 1
andﬂ)ata(‘qmdmleﬂr?@ @reawhonasit) oxyandrosta- 1 , 4-di ene-17

a,%l_gﬂg? Ry 1 Bé%d?ogéydl @g(ﬁﬁetﬂbwbléﬂﬁévl)@ax}bﬁﬁmt@y%' ~dxo-

0X0- triftluoronet hyl -furan- 2-
and,cbgfabprpgd.ér\@xwﬁamdb@eMmadjd 4-di ene- 17 b-carboxylic acid

6 ~ -
e S Aoyl ansese-

148@@(42@;@ Dly@a(agp androsta-1 , 4-di ene-17 b-carboxylic
a, 9a-D fluoro-1 1b-hydr r OX

6a Soﬂ:DdIu(Dls)-W@t m-dqmqghyltpﬁtgmy@ﬁéy-y hydroxy-ngoc-n}/ethyl 3-0xo0-

andg)& r0onyL oy 3: axgrARdEASt a- 1 , 4-di ene- 1 7b-carboxyl i c
6at, @ﬂDﬂl@oB {1 BJWCDGWTBFO( _R-isbprpbyli sditiazsiesd-atanymy Y05k y - 1

meﬂm %m%ﬁ}ﬁte 1aﬂtggne>ﬁl78 carbox?hc%% osta-1 ,4-diene-1

6 éJ oM PR RirdryTeS 2 aeimyi-Bioxphigae(g Binokires2egtbpox!)oxs-
o g ﬁ'lgl fl uor%tt 1 yirg@hydroy)](y- 1 6a- nethyl sibpoxye
andr@ia}ﬁd'diﬁﬁﬁ"ﬂ)m'ﬁa@owhﬁlaé% 17 b-carboxylic acid

6ot %7@{&%{% P i1 6 %ﬁﬁﬁ%tmlﬁa%ftﬂmwrﬁmeb@nmkémzy 6

roxy-
carlﬂ&ﬁ'f 6%31éndreﬁadx@dtanel—ﬂ@'étmrbpxym-aﬁlcéne 17 b-carboxylic

o oo H NI S et ny TIPS BRSPS B2
car?@rﬁ/@og} §J05491aﬁdrl)st'bb‘r hysksrexy7B-carboxylic aCId
| - 3- 0xo- androsta-1 , 4-di en omq
6o amﬂiﬂl@ao-@éﬁ-lbwflo?ﬂrﬁ Bo-mefhyvihydr oxy- 113‘I %@V bifefie-2-
b

carbg o B S RIE N e"*‘i@?**g?’gf%ﬁ‘?‘a;c?”y' ) 0y 57 0x0
6o, @avm?dam chd{@ﬁ@ﬂ&/l Isbxam éx@rbpnﬂm%‘iﬁﬁydwx“i@almethyl -3-

trifl.uor h r car bonyl ) oxy- androsta- 1
0oX0- @f”qgﬁ)%ﬂé ‘{[G}'eﬂe 8‘?9@%‘?00&2(10 d, or 6a, 9a- D|yfl uorgsla

17d ?5 Cﬁbf@hfnhéiﬁé@%bbhérﬁém&hhﬁhymxy)m% -gliflubroh/ - byyoxy-16a-
t hyl - 3- oxo-androsta-1 , 4- dlqge 17 b-carbothioic

meawil fB -o@-ansresa suifignerl 7P&e [ A

17a~(2,2-Dichloro-3,3- -dimethylclopropylcarbonyl)oxy-6e., Qa-difluoro- 11p-hydroxy-
18a-methyl-3-oxo-androsta-1,4-diene-1 7B-carboxylic acid

( 70@-(2,Z—DichIor0-3,3—dimethylolopropyioarbonyl)oxy-@oa,Qa—difluoro-1 13-hydroxy-
160-methyl-3-oxo-androsta-1,4-diene-1 7p-carbothioic acid

601, 90-Difluoro-11B-hydroxy-16a-methyl

-1 7@—(5—methylsulphonyl—thiophene-2—carbonyl)oxy-B-oxo—and rosta-1,4-diene-17p-
carbothioic acid

60, 9a-Difluoro-11p-hydroxy-18a-methyl-3-0xo0-1 7a-(5-trifluoromethyl-furan-2-
carbonyl)oxy-androsta-1,4-diene-1 7B-carbothioic acid, or

60, 9a-Difluoro-17a~(3-(difluoromethyithio)benzoyl)oxy-1 1B-hydroxy-16a-methyl-3-

oxo-androsta-1,4-diene-17B-carbothiocic acid.



2,3-dinethyl-1-[(2, 2, 3, 3-tetranet hyl cycl opropyl ) car bon

yl]-1 /-/-imdazol-3-iumchloride. 21. A process for
w@e@sanisag a conpound of formula (11) HO  wher BCREP2004/007819

represents 2,2,3,3 - telrarethyl cyclopropyl and R2,

R3, R4, X and are as defined in any one of clainms 1 to

7 which process conprises reaction of the

1,2-dinmethyl-1/-/-im dazol i um ester of
20.2,Aﬁ@ﬂﬂmvégpﬁﬁﬂmH?MBleopropane carboxylic acid (1V) O

with the correspondi ng 17a- hydroxyl derivative of

formula (I11) H22. A progess as claimed in claim21 in

whi ch X represents O /<
N

\N«:_
<

(Iv)
2,3-dimethyl-1 -[(2,2,3,3-tetramethy|cyclopropyl)carbonyl]—1 H-imidazol-3-ium chloride.

21. A process for preparing a compound of formula (Il)

(i

10  where R, represents 2,2,3,3 — tetramethyl cyclopropyl and R, Rs, R4, X @nd
are as defined in any one of claims 1 fo 7 which process comprises reaction of the
1,2-dimethyl-1H-imidazolium ester of 2 2.3 3-tetramethylcyclopropane carboxylic

acid (IV)
0
N/< .
\\/N—
\ -
C
(Iv)

15

with the corresponding 17a-hydroxyl derivative of formula (I11)

A2
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22. A process as claimed in claim 21 in which X represents O.



