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Novel Compounds The present invention relates to
conpounds whi ch are glucocorticoid receptor agonists

of the androstane series and to processes for their
preparation. The 5 present invention also relates to
pharmaceutical fornul atiopg containing the conpounds

and to therapeutic us@§L£h§BEH¥L—Q§rt|cuIarIy for the
treatment of inflammtory and allergic conditions.

d ucocortjcosteroids which have anti-inflammto g_

The opyesentelnventiony FRIBIRS dRdcaPeeunts Whigh| greygligogasticaid, feceptor

a§érists r@‘nﬂ'\eoéndraétbﬁ@%h% Yardi ﬁ)obﬂ%é%é?,r foAll tﬁ@@%ﬁépé‘rﬁﬁkfﬁ The
as asthma  and rhinitis. However, we have identified a

PiR§eRy iRv@ntiery @FOgreLﬁ,te%,o'iOt ipbaETageytical . formuladions, ccastaining the
cérﬁp&ﬂﬁisa§ﬁ§% @rferéﬁ’é?.ltlbn&{@é%t ltrﬂaf?feoft '}%rrl‘f‘cdlaﬁllépfd?Vtr%e%eﬁtment of
onpound of formula (1) O kR R

'rﬂB”U‘qtorR@“d\ﬂi%ﬁgéi Wnﬂ't'P%resents 0 or S R represents
Cl1_6 al kyl, C3_5 cycloal kyl, C3.8 cycl oal kyl net hyl or
C3.8 cycl oaI keng 20 any of whi ch optionally may be

Gpgserticeptersidsywhiga h?wemtemﬂ@thongr%mﬁh%ﬁ ar%&n@‘g@rﬁnd are

wﬂfeﬂ)'@sé&rfoRther %Htﬁé%ﬁnﬂrﬂ%ﬁo?}@%ﬂdﬁét &higdagks such as asthma

het’er oar substituted eter oar y R2 represents

apg Higtke nMO\N@tqﬁWe harg iERNtfied aveovehsesiesié glucpeorticasterpids.

configuration, or nethylene; 25 R3 and R4 are the

sanme or different and each independent|y represents

Thwrwerdmg aPog @spert of thetimyantign,ohpre Enrovided @segmpound of
Q5or a doubl e bond; or a physiologically

accep able salt or solvate t her eof .

N
If

wherein

Xrepresents O or S;

R; represents C,; alkyl, Css cycloalkyl, Cs;s cycloalkylmethyl or Csg cycloalkenyl
any of which optionally may be substituted by one or more methyl groups or
halogen atoms or R, represents aryl, substituted aryl, heteroaryl or substituted
heteroaryl;

R: represents hydrogen, methyl, which may be in either the « 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 sait or
solvate thereof.
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1 Exanpl es of sol vates include hydrates. References
hereinafter to a conpound according to the invention
i ncludes both 5 compounds of fornula (1) and salts
and solvates thereof. It will be appreciated that the
invention includes within its scope all stereoisoners
of the conpounds of formula (1) and m xtures thereof.
Ex@mplesfoesaibatys ircheledlyarites. e stereochenmi stry will be as
shown in the representation of conpounds of fornula
(1). Preferably, X represents 0. 15 Preferred exanpl es

Rcéefezré}il?@ ﬁérﬁbh:aftglf wraslc@rhg@urifa am(;dlhgﬂbelflenlhvéfmgulgaudes both
, - 0 . rer e exa es O
ofpEPuing g Tkt RN ey es PeeBht  nl ude

cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl

't%ﬁiﬂé %3%0%%%@?%@5/9%{ ﬁgﬁm@bj{e}?&yu%@} @%ﬁx)p,e all sterecisomers of
tHdl emhpsuLeds BEfoRILIBYD | 2PB meiRNes(tB8redf. 2

di chl oro- 3, 3-di net hyl cycl opropyl ) and
tetranet hyl cycl opropyl (eg 2,2, 3, 3-

Pmtera@rvettﬁa/ bsy&ut@nﬂé}ewbﬁemlarryemr b& ths haWRl ifnefrefrdséhtation of
cI oal (I% met h gr oups that R, may represent include

hyI Preferred exanples of C3.6

cycloalkenyl groups that R, may represent include
aIkenY groups containing 1 or nore double bonds (not
PrrieraglvakdreiesentsQups) such as cycl ohexenyl eg
cycl ohex- 2, 3- enyl 30 I'n sone enbodinents it is

preferred that R, represents a substituted ary r oug
PF‘?fé'F%(i’ exaMeles ohiCes 2l Graues thatiRe dnay fpPreseslipsiuds %Z—Féomethyl
pFBdyl.r epresent include
4- (di et hyl am no) sul phonyl phenyl, 2, 6-di fl uorophenyl,
4- met hoxyphenyl, 35 3-difl uoronethyl t hi ophenyl and

Pﬂefeafé@oalawés of2c£§ eég%arﬁﬂ MJC&I fat OR, Wﬁég‘fr@ﬁfe)éhnt include

groups t hat represent UInO i ne-2-

CW@?rewle@v@baﬁﬂ)l @loperis| Bt pymf@dylh@t%ﬁldﬁlwecbﬂ@ru@ves such
ab Wr)ﬁcy ONF @é %th&l@)ﬁéléﬁii@%ylﬁ dichlorodimethylcyclopropyl (eg 2,2-

d@hlogwgﬁdgjmethylcgclpnrogym - an9| tetramethylcyclopropyl eg 2,2,3,3-

yl furan-2-yl,
egraﬁrﬁe%tﬁ%} 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 .
Preferred examples of Cs cycloalkylmethyl groups that R, may represent include

cyclopentylmethyl.

Preferred examples of Cs.5 cycloalkenyl groups that R, may represent include atkenyl
groups containing 1 or more double bonds (not being aromatic groups) such as

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

4-(diethylamino)sulphonylphenyl, 2,6-diflucrophenyl, 4-methoxyphenyl,
3-difluoromethylthiophenyl and 4-cyanophenyl.
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W prefer R to represent C3.8 cycloal kyl optionally
substituted by one or nore 10 nethyl and/or hal ogen
groups. We particularly prefer R to represent C3.6
cycloalkyl optional 'y substituted by one or nore

th or chlo Most preferred groups that
PRSTerth eRapRigs Shaele el gioups it e e @piacapriBgyIe
qdineiMec2gi met hyl cycl opropyl, cycl ohexyl, and
cycl opentyl net hyl, especially 2,2,3, 3- 15
t et ramet hyl cycl opropyl and
PZeférred ekdraples 3f a:uétummwétéw@My@py Ithalt N?$r‘i F\géﬁt%%éﬁt' ihdlude

3,3-tetra thylcclorory refer
SR 4ane e MAPPPRS Bot PR ORd 4P s o
5Qﬁmdr@uém ieran-220), Siméwmuq)%oﬁﬂ tﬁi@bﬁéﬂeaZM) in which R3
gﬁ_% ich can be t same or different, each
"@?}P TthioneRpwgd And ﬁeﬁtwﬂso"??‘ﬂ@ﬂ'ne or chlorine,
particularly hydrogen or fluorine are preferred.
Especially preferred are conpounds in which R3 and R4
Wg erefehfh to| seresest Czs qyp@ﬁ@vlagmtgpnaméﬁw@%w@@ by @emisirgmore

@il andi/br hslogéh BRdu QdW nggﬁeulbh@bréém%%ﬁﬁgent 26 cyclgalkyi

i nventi on covers a i nati ons of partlcu arly
oplionely ?@%Ft'w%%om%%mp@dﬂmywrc@iwas@v@psso Preferred

conpounds of fornula (1) include: 6a,

9a- Di f | uor o- 11( 3- hydr oxy- 16a- net hyl - 3- oxo- 17a- ( 2,
I\@sg pgeferred groups that R, ‘may represent include tetramethylcyclopropyl

dkﬁlbrcﬁrfﬁéth%ﬂey&w@ﬁﬂp)é!z&éﬂe*%élnﬂnh%%kfb%ﬁ@ﬁﬁétﬁyl' Eépé’dnﬁﬁ}ez $33-

-carpotnt ol c acl - cyanonet'h

tefremethylqyciopeanty | and 7e3-gigh rﬂya@rqlm@w@yclympylﬁamgap @ispecially

2%91&%t chgﬁ‘
met hyl - 3- ox0-7an %ﬁa 1, 4-di ene- 17p-carbot hioi c acid

S cyanomst hyl ester;

Welfifer Tt (i Padki Rl yyefégélglﬁgﬁﬁtﬂyﬁnWQ%QX@U?Q%nGa %a

-d|
-3 0XO0- androsta 1, 4-di ene-170-carbothioic acid

r A y@r[i]:%”gft n@rrhulgs(peéx%m%& ?5953‘ Rr R can(b% !F]% same or different,

eaght rmdmywdmgeopydatlwl bﬂmrln)eoaycblmdn@,spa'ﬂ&uléﬂ)d|hgﬂr®gén or

it (6 Kbk BTy P IR0%E 21 cofPr it 5. 4¢h Repae i are

bgth flearimet hyl - 3- oxo- androst a- 1, 4- di ene- 17(3-car boxylic
aci d cyanonet hyl ester;
6a, 9a- D f| uoro-17a- (2, 6-di fl uor obenzoyl ) oxy-11(3- hydro

P?@(eréélgyano %Fp{éfémta ﬂgl%gﬁ%a 1, 4-di ene- 173-carboxylic

acl a, 9a-Di fluoro-11
p- hydr oxy- 17a- (4 met hoxybenzoyl ) oxy- 16a- et hyl - 3- oxo-

It Zigg{g?ﬂéahﬂrdéf'sgbﬁ Niat the - SREGPWNbRiHC cBvetY 2P BB ations of

particularly and preferred groups referred to hereinabove.

Preferred compounds of formula (1) include:

6o, 9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-17¢-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carbothioic acid
S-cyanomethyl ester;
17a-(4-[(Diethylamino)suiphonyl]benzoyl)oxy-6o., 9a-diflucro-11p-hydroxy-16.c-

methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-cyanomethyl ester;



1 7a-(4- Cyanobenzoyl ) oxy- 6a,
9a-di fl uoro-11( 3- hydr oxy- 16a- net hyl - 3- oxo- andr ost a-
1, 4-di ene-17(3-carboxylic acid cyanonet hyl ester;
17a- (Cycl opent yl net hyI car bonyl ) oxy- 6a, 9a-di fl uoro-11(3
hygrox - 16a- ne
2P gdicior- meﬁnOéhﬁ*lqme@aﬁewl)p&-%g@ -Qiugrentd hyrroxy-16a-
n%ﬁ L3-ox
s )ﬂ ) B%Pgngts%‘lf %—tﬁr%p g}a%ir%?(tﬁlofl%a;ld ng c%/anomethyl ester;
Bas R Biflugrot] 15- alicsovey- 1B0methybdoxbi1d od2i28, &-yanorret hyl

R hyseopisRy CETPQV'P&"&%B‘&’VS&%"(“? U BEDPC 2K o
5 cpdreetbdebiany| ) oxy- 16a- _
12E a{ﬁgﬂgl?wr ogg:?\glﬁgxi% &a |ﬂ uor n1e 1 Blr“dgro S a{ é)aol)'l%ltl':yh %c):(:a-d

aParo8er D ididrer PrELdfRbOMAlE aXd <} Bform@h¥sted- 0X0- | 7a- (qui no
i ne-2-carbonyl )oxy- androsta-1, 4-di ene- 17p- car boxylic

6 oDy aiqoter iRy4-ddyerebenzyl)ow- 13 i-hyssex: 160-methyl-3-oxo-

S e A R e B o A T
10 BadioeDiflyemeti:hydroxyst7er (4-methoSbebi 6y Joay-06d-tnathyiyamaxy - |

B8R i DS oot SR ehu b0, car boxy i ¢

1“““&‘?133;?}%2“)&*%’?@?“ %'?‘g&gfﬁe*?ﬁ&%’?ﬁf‘% hinyonc agcosta-

16‘8‘?'%?797 ﬁWSﬂ@)@?%‘W@ﬂ@@? hesterdi ene- 17p- car boxyl i c

|
RS SRR o B e glumsr W ynapE TR e
15 aadrpsilay’tjffd)qnei'ﬁ'@-mbwnc 8eid cyanomethyl ester;

oS G T B R RO PT hidhoR 6 MR Y
afdroytdr navishepr7Beddidxyfic 8@ cgla?mﬁegh@ edicd

t et ramet hyl cycl oprop7yl car bonyl ) oxy- androsta 1, 4-di ene-
6q.Pp-LiflnesexiPrhydepyd 7ociZdsriiedyny |3-Biazele-4-carbonyl)oxy-16a-

mfdthyRa: oQofajnHﬂ:[?ﬂT Jr% —Hadly ?‘9% rB,c»ghg ,a§|_d cyanomethyl ester;

r oxy- 1loa- nmet 0XO-
20 6@/thf&ﬂmmyﬂdﬁeﬁydmxgﬂ;@haaeﬂhglr&bymxX/a-(mﬂm@mb-%afb@ﬁyl)apy-ca
35 ester

ar1<$r§%(t¥:5 ﬁ%‘?o yan ﬁ?/g‘i'?]f:%ﬁﬂ?&?éh%eﬁtgf ‘bonyl ) oxy- 6a, 9a

Ba. @baftblﬂtﬁlir@-ﬂl@(f@'dl‘dkﬁfﬁ&ymétﬁﬁl 3-BR3-1yd-(5-trifluoromethyl-furan-2-
- 3- 0x0- andr ost a- 1, 4- di ene- 173- car boxyl i ¢ aci

C%fya%}%?(ﬁwmé%ﬂrbﬂ-dlenfﬂﬂ(@rkoml@ Atid cyarpaethyl ester;
tmﬂu&éqgﬁ‘?@g &QW%QLW&}@X){?@?‘S %?e'tﬁblsulphonyl-thmphene 2-

uor o-
25 cqbanyk)ewlrom-amdmmdﬂed;eme-l?gl-eainbemnch&[ﬂ&:yeaomemyl ggter;

6?‘%l %ﬁ?{@( anﬁﬂﬁ%%&‘gs‘bar{?ﬁ;ﬂx 1‘?(6-25 gy;ttyltﬁljg) tﬁloghgneSZ—d

carbbm)bﬁy 3&0%@F&W1 4-diene-17p-carboxylic acid cyanomethyl ester:
a- net hyl - 3- oxo- andr ost a- 1, 4- di ene- 1713~ car bot hi oi ¢

G%ggtpl@cg%ﬁgﬁgﬁt{wl isgxpzgle-3- carbonyl)oxy-11[3 -hydroxy-16a-methyl-3-
okl BndrEHEHONBIENL ARV AP BychBrdiry) B 13- Y

30 Ocfrtionst 43-hydrosy-¢B@nicTind-Gaodoothi-@,2;3,8¢i d S- cyanonet hyl
teﬁ'gFn%[H'yIcyclopropylcarbonyl)oxy-androsta-1 ,4-diene-17B-carboxylic acid
cyanomethyl ester.
6a,8a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-(2,2,3,3-

tetramethycyclopropylcarbonyl)oxy-androst-4-ene-173-carboxylic acid cyanomethyl

35 ester;
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6a, 9a-Di fl uoro-11 p- hydroxy-16a- net hyl

-17a- ( 5- net hyl sul phonyl -t hi ophene-2 10

car bonyl ) oxy- 3- oxo- andr ost a- 1, 4- di ene- 170- car bot hi oi c
acid S- cyanonethyl ester; 6a, 9a-D

i_fl uoro-1113- hydr oxy- 16a- net hyl - 3- oxo-17a- (5-t
1Jgr(éﬁlwyﬁ-mtr}ogwil’gophene-3 carbonyl)oxy-8a., Sa-difluoro- 11[3 hydroxy-16cx-

1 d
g A L e v L
1|7M(9®=lbln’efbrw3 Bmumpmgmmwmm;bonmew Boc-giflu6en- Trfi-hydrod/-
oS RIREP Ry P s a4 Sempaly Preetn o 15 i Braser iy ester
1R @UDdRIof-8 3-dimethyclopropylcarbonyl)oxy-6a, So-difluoro-11p-hydroxy-

6a, 9a- Di fl uoro-113- h‘)(drox - 16a- et hyl - 3- oxo-17a-(2, 2
1§o¢—rgethyl -3-oxo-androsta-1,4-diene-17pB-carbothioic acid S-cyanomethyl ester;

AU ISR DM Pttt S

apdroste- Difdiens- bl&aabm}ndmmaq:d Beazanenhwc—w@’xo 17a- (2 2

3, tetra ro a dr t a-
o R ST B e PR T mer s Ve BPah P udiren= 2
cHobyh-Nyth-a6drysta GlBdREhYh- O%TWIQDIJ;E@IC’(Q-, cy%nor%eth@l gkter;
tetranet hy cl op | car bonyl ) oxy- andr osta-1, 4-di ene-

e
o 5 DRP B} -V ROO I T RHB MK T BaHuOtomethy - furan-2-
cZﬂ;oﬁ@{&Jg%ﬁ#tf QW@@B@ 1} R84 ioid 8z S Ey4RbReinyBadi¥d and

r oxy
Beufiir-Difluarot | 74}-(:8 @ﬂ@omtbﬂﬂmuwal)@wrw Pelyrainaxyetuyinethyl-3-

oS i litpsta - Qﬁ%ﬁxyﬂ# ﬁ@{%t Lk 3 BonyL 0Ky 2. 9a-d

androst a- 1, 4-di ene-1713- carboxyllc aci d cyanonet hyl
ster: 6a 9a- fluoro-17a-(3, 3-di

PRIl BPIRBST FORBOUS 5t oky- 16a- met hyl - 3- oxo-
androsta 1, 4-di ene-173-carboxylic acid cyanonet hyl
este

Sge0g 'f'BP'ioth? Brerepy- 1os-methvl-doretéetgiahPo) benzoyl ) oxy-
tétﬂe(nﬁethy}’d%%?bb‘p%@ﬁrﬂw%% -ahdrosta-1,4-diene-17B-carbothioic acid

0X0- andr o 4-di ene-17(3-carbot hi oi ¢ aci d

Seyapanstivd ester est er ;

ohIORL6kD hﬁgxgy&@fabwmemws%%%fé 4191 0- 11(3- hydr ox

taraﬂneibﬂalcmpmp@ticam@nyﬂc()@-ammmﬂ hjdedienaat’ icSboydincacet hyl

est er _
C%%%cg%‘%tfﬁfelst%'r 0- 17a- (5- et hyl -i soxazol e- 3- car bonyl ) oxy-1

Q&GHlucbmdlﬂ@NWdﬂcﬁ@ 1ot iagthyB3-oxo-17a-(2,2,3,3-
0x0- androsta- 1, 4-di ene- 17( 3-car boxyl ic_acid
tectgpéwg gmpr%tyﬂqgrbonyl)oxy -androsta-1,4-diene-17p-carboxylic acid

cPandtdethl fdsté@r o- 110- hydr oxy- 16a met hyl
-17a- (5- et hyl t hi o-t hi ophene-

13@ﬁ6&¢i9m9wb@9rb@nw&@cyaﬁm%§tflaom h’lﬁjh!éiﬁ@xﬂﬁosmﬁwbéﬂfm c

Gt : ! .
B LA DO Rl e e eSIog: oy - 1, 3- ¢ hi az
13t € CyeloparimethytearbobgBoxy-60, a-difluoro-11B-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;
6o, Oa-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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10 net hyl - 3- oxo- andr ost a- 1, 4-di ene- 17(3-car boxylic

aci d cyanonet hyl ester;

17a- (2, 2- Di chl or o- 3, 3-di net hyl cl opr opyl car bonyl ) oxy- 6a

9a-difluoro-11 R-hyd roxy

16a- net hyl - 3- oxo- andr ost a- 1, 4- di ene-17(3-car bot hi oi ¢

GgfgodD§ue5paW@h@rW|uoggp@hyltha})aenzoyl)ony1 -hydroxy-16a.-methyl-3-
I | ) oxy- 6a

SAGAni e DU L7 e TRS s S 9RhORH GGy ) -

17 6s(depthylcaerweﬁooa¢-a+ﬂypm-ﬁ1 feedrae Boe el PHaxe-

acid.c 15 eci al referred are

e SR b bafioie o SR rer SRS S

eaaerobommbn)oom GRetB@- |d¢)a°a|zbllér33ca'l‘ﬂxolﬁrl JoxH1 1 ®Xydroxy-160-methyl-3-

16a- net hy oxo androsta- 1, 4-di ene-17(3-carboxylic

Oé%laﬂd'a?%bﬂéjﬂ?ﬂﬂ Y&Q%ypoxygg acid cyanomethyl ester;
680D bAol HA-Rydh - MBeslRiyr 468: BEhEHYiis Hispnbhas 2. 2. 3

ca@nﬂbmwf%fmamboﬁpﬁl @deb%iﬁ)@MIWMcmn@mwl ester, 1

chioteBRLOR P8R e SUTORTE Rl SegeBMm e,
rﬁ?etﬁyl aﬁdm&wwﬂ@p@a pRcamolgitydcldeanamethyl ester
-1, 4-di ene- 173- carboxyllc acid 25 cyanonet X
1ggt g,z %glprop;% Srdimetbylclogropylcarbonyh)oxy-6c,9a-difluoro-11[-hydroxy-

16@ rﬁahﬁts‘ b5 Rurddth 3 AYRHEXY BIE A IR i3S - ey &iokfényl @stér; and
1t73t(?-érﬁlcmym]&ﬁwneﬁbylcbarmmr@oomow@h @s—:ﬂ@umwtﬁ loyetsoxy-

16 G LS b TarBiar o AR SV BARRCG 784 Flanolii epter

anti - |nflannatory or anti- allergic effects,
on topical adm nistration, denonstrated
egelecqllgrpreafrggégrﬁf their ability to bind to the
glucocort|00|d receptor and toillicit a response Vi a
receptor. Hence, the conpounds of fornu

15%2130'9'6%‘9(0&3 I3§ﬂ"l‘]§*@bfl9|°Pf9lPY{°ﬁ@°“W@%(t%9ﬁ dlﬁ'fmr o- 115 hyf}mxy‘
f

1R ol ol RlteRe 178 SHAAI LGy ot RN RE

Godp-Bifluerodt if-htdyoxys! Gormethye3-oko11 7dH{82d58s such as

i RRBTey Cobopipngrostan A risparpoinige aci
Serebmenyl estef bagmat ory condi tions of the nose, throat
S such as ast hma ( |nclud|nggallergen i nduced

or. lun

sgﬁ%wﬁ?g@ Téxdronstec-meiyl-g10x0-1¢eHewtiPng hayf ever),
tél?a‘h@éthﬁ%lﬁﬁ%pyféﬁ(b%ﬂ&lfox?%ﬁFdé@é-ﬂ wfduﬁﬁd ﬂﬂiléérﬁo@hé%@@e
interstitial ~lung diséase, and fibrosi's; inflanmatory
cpveemetddgaieri ons such as ulcerative colitis 10 and
Crohn's di sease; and auto-i nmune di seases such as
rheumatoid arthritis. Conpounds of the invention may
Mastprefeiiad isse in the treatnent of conjunctiva and

6a,9a-Difluoro-11p-hydroxy-16a-methyl-3-0x0-17a-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carboxylic acid

n |'on

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 a response via
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conjunctivitis. 15 1t wll be appreciated by those
skilled in the art that reference herein to treatnent
extends to prophylaxis as well as the treatnent of
est abl i shed conditions. As nentioned above, conpounds

of fornula (I be useful in h veterinary .

it PR Henbe T CTROASS A PITVIE  rheRe S ahy Lot n the
treatrheralof @lginenaagre ahd/or lkerdlalisdrdeist hus provided as a
further aspect of the invention a conpound of fornula

(1) or a physiologically acceptable sol vate thereof

Efxnmptesebf idiseBsuTBRALER! in \WHidH the @bihpoliRil &7ithE invBAtidn mut ﬁé\lre/utlllty
§(}’treatment of patients w th inflanmmataor

LS RSTE RIPB AS SO AT BRI GBS seogematiis,

pﬁfritlb Rdi H:\Vpﬁéﬁbhﬂt’l\ntytrbﬁétt%nb sanérﬁMbdﬁyi chitftidhefhe Aose, throat or
conpound of fornula a physiologically

lgs eRHAD PE BYIRAL e HleRash 1o dHosd nasitmaliy eactignsy rinis

(|ﬁadd|ﬁ§mﬁ9kvér(?fnés‘%ﬁpély@eﬁtcﬁﬁﬂic QLfstrFDJ@ﬁ\tee;Eﬁlﬁ\polgmlsease interstitial
i nfl amrat oréfand/ or allergic conditjons
|

lungr dipraseo ANG fibERsisa iRflpMAaipRChows! repditioes preh agielgegative colitis
af@ Uneih'S Gikeddee ahd QaloiRmturkf digbasbs! 58¢h & rralmaRJid §thritf§0t
with an infl amTatory and/ or allergic condition, which

nmet hod conprises adm nistering to said human or ani nal
C%H{Bio@ﬁés anthaf ih@hitibN Pnay28TBy ﬂévé)f.usélmCtPlEHFBéﬂﬂerﬁtfoffc%HfTthﬁ/a and

physi ol ogically acceptabl e sol vate t hereof

C‘?”JWP@'VE'énpounds according to the invention may be

formul ated for administration in any conveni ent way,

and the invention therefore also includes withinits
liowi e apiecinlge Ayt theae skiBesbdsthe e dhatdgafsreryienzerain to treatment
eﬁt@ﬁ@é)tﬂﬂoﬂtyléx@é BBl éé lheCtFeatrHQBﬂSdf%ls%%hﬁﬁldl cbn@isRPt abl e

sol vate thereof together, 1f desirable, Iin adm xture

wth 5 one or nore phyS| ol ogical l'y acceptable
Adi J'nhlﬁmr%doéb@\%r réd?r'ip%ungé”c;fhf%rr ultahQLe rﬁa} Bfaol\.féétﬁdlnahuman or
process for the preparation rmaceut I cal
velsHpy |"t5tdcb?ﬂf§ Whparic angsr arﬁengﬂammat@y ﬁh‘é anthrgliesgicagests.

10 The conpounds according to the invention may, for

exanpl e, be formulated for oral, buccal, sublingual,
Theredniisairovidestas a durthes espect afienhwentian isctompssipd of Edrmyla (1)
_ v i ¥ _
e e e T
medlcme particularly in the treatment of patients with inflammatory and/or allergic

conditions.

According to another aspect of the invention, there is provided the use of a
compound of formula (I) or a physiologically acceptable solvate thereof for the
manufacture 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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15 inhal ati on. Exanpl es of various types of

preparation for |ocal adm nistration include

ointrments, lotions, creans, gels, foams, preparations

for delivery by transdermal patches, powders, sprays,
erosol s, capsules or cartridges for, use in an inhale. .

TgF COMpOYPRs aECRTdIgR oyt Svertioq mé¥é’eofP”ﬂlc!J@@gcbeB‘%T'”'Stra on N

289l dinverments Wapeasd ans ihantibe biefat i 5o mcludes within its scope

ositories, pessaries, retention enenas
PBAGYRRS

and
Hilcahr cofmpestipes ¢ gBMBEIENG DOCHBPPEVs Pl PrMHG {I) or

phiolbgiealy Beiepeibled BA AR UHetdof e@bgathdt! ifl deAMaBIBE irPBdmixture with
m Croenca suI ation prepar ations. O ntnents, creans

CHR AT gEre P Wé%’og'?%'b’ agceptpPie dilyRnts oF ¢AIN%Fed with an
aqueous or oily base with the addition of suitabl e
t hi ckeni ng. and/ or gelling agent and/or solvents.

FYliesr. JYEsisneipvidRt? PrRGeSRaifice PraPAElion e fuiSr p%ﬁfa}es?ut'ca'
c8fpBéitiorEsAeRcitEomp MtistnRMb ahd ingredierds.veget abl e oi | such

as arachis oil or castor oil, 'or a solvent such as

pol yet hyl ene gl ycol. Thickening agents and gelling

TRERBHPOUAICECRRYInd B e feleAGSP rn‘i‘éf‘ oricairipR, b8 Abrudatéd for oral,
the base include soft paraffi al um nj um st ear at e,

byetadstseplinguak| paiesteral, p'@F‘S})ePhy'leéWé @W@@F@“WA@GFP%‘E‘”Y local
aBRESNRtioncar boxypol ynet hyl ene and cel | ul ose 30
derivatives, and/or glyceryl nonostearate and/or
non-ionic enmul sifying agents. Lotions may be
LB@élnéﬂrﬁﬁ%@ra%ﬂ Rsalis ARSI REILGEd Bédﬁﬁ'rﬁ@tréﬁ%ﬂ B |nl15dffﬂat|on and
neral also contain one or nore emulsifying agents,
rgtab?élpm 5@@9&@@&\@”0% typefa of REPatRtian for logal agatistrajion include
g S
CFRRPHS, ks, EVaRE" BeRa T, opfafle, RiudRen ¥} Fapfiorma
PRONES I POVISIRED | SPrays, éﬁmﬁpbecansalets or| cedtridges &r useadn ¢, inhaler or
lrﬁgﬁ%godfﬁﬁggﬁbgode%%%g%&%gﬁ%gol%ﬂ@@@ﬁp%mns for nebulisation,
SHPRASEPES I (Pesgeiitss  retegtivn gNemas rendageewable snspyskeliledablets or
C
pgiﬂﬁg%(fgofor Giegt?%u’t?ﬁ%[ﬂ gtlgnugg{l)%\sfs) &Fggg%rﬁés Bgﬁnémé(néa%ulatlon
peapapdieebons or as aerosol s delivered from pressurised
packs, such as a netered dose inhaler, with the use
of a suitable liquefied propellant. Aerosol
Qimeots, icreamss asdigetsb ey tnr axahplea thieolormulatedewith ahequeous or
o@%ﬁp&’é‘ﬂou\ﬁniypﬁlg dﬂloﬁ%lf 9!% a}% e&ﬁﬁ%@ b}ée@ﬁ@%@%rﬂ g# /ozaglh/ents.
Saish aa$¢may>timsbimn emmplbymluge wat&nrmdian angil such as liquid paraffin
oﬁg a/%égt{ahfgz?c%lg aneg"rgé %@BPF&%F&IF blvgﬁ{é,dc%%saﬁcllyethylene
IVCQI 1Tiekeminopddgents apt igah\mg agents which may be used according to the

, - fl
odis b e BERAEISOH it BUARAED S gdfisry aconl
pclyethglene glycols, woolfat, beeswax, carboxypolymethylene and cellilose
derivatives, and/or glyceryl monostearate and/or non-ionic emulsifying agents.

Lotions may be formulated with an aqueocus or ocily 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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addi tional formulation excipients well known in the

art such as surfactants e.g. oleic 15 acid or

| ecithin and cosol vents e.g. ethanol. Advantageously,

the fornulations of the invention may be buffered by
ition SU|tabIe bufferlnqaagen

"8&’ 8 fgéeétﬁw aprelicatieaay He faeaed with e ﬁlﬁaqf@nycewteble powder

bags ufck | edagiple, Ofald, qactﬁéﬁﬁrﬂ@'ﬁar@ﬁ' apr&i® mdiBPe MBrmulated with an
fornul ated containing a powder mx for inhalation of a

AqYeRSSuRd "BR-adHeous H%%FFS@nC‘HHBF'S&‘% QNE 05| WOpH WFPErsiNgs agents,
sSIUﬁrh&ﬁ@abé\ﬂ&Qﬁﬁp@rﬁdlﬁéQ% FAebervafiadl e or cartridge

may generally contain etvveen 20g-10mg of the conpound

of formula (I). Alternatively, the conpound of the

SbfeabingBsifidhs RfayP &S edifle Wod NeHhuISksl B éeéHL%oug%o%’tFohs or

as |l actose. The proportion of the active cohpound

SHRERRICAS ©F )Si ef-'reefés dgtered FrpoBRIess\ised ee@be)rwchgae e metered

dbé‘eﬁlrihﬁbé?n\kitwméjﬁﬁﬁfjﬁ &lﬂaﬁlbeﬁqﬂéf‘?éa' ﬁn% b&Pe erosol composmons
formul ation to be ared but gener al |
syifabig for ftelatian gan e eﬂtgerne SUEBLSIoB oxe%eb;ilomngmenere"y contain

a @S cUnt Yof ﬁﬁmhﬁmﬁ)’%hdfé’rsul@o‘?é Hré(p%fﬂén% %H QR %Eb&@?rbon or

advant ageously t proportion use
hyd{pgen- 6‘?”"?'%‘61 o%@mfkuerop%tmd [9F ef BWdwey otr(exeefo oraBtigularly

h'y‘dﬂ&ﬁ)é%alkérles EQH@?&II}S f ‘F‘i 2LB0E o ARary, 1l P?léfsf 3 ?tHe?[bﬂuoro n-

e proportion used be wthin the ra
P'@PQ”% cP'"Sa/om'SE'f%éhQ@@ﬂ fldenaeraselosrmpesitiopr eraerqtiloylally contain
S OB b S oBRA Te F BR8F 2Bl it rBbisnisytg: ol
agd °é|e§t§be@Uﬂ@0$ﬁ|V9f@S egraianol(1) . Administration may be
once daily or several tinmes daily, for exanple 2, 3,
4 or 8 tinmes, giving for exanple 1, 2 or 3 doses each
Ative?éagepnelyotherfmmuletmnsw thesieveniion Imayrbeakuftesed byithd adiition of

siMabl BLrehA 100g- 10ng preferably, 200g-2000g. The
m?era ﬂa?%@gggse and the netered dose delivered by

capsules and cartridges in an 5 inhaler or

Céﬁ‘ﬁﬂ’ésf <|J-J rtr Yé%g%% TN lény in %eldgpl%ﬁrﬂ%lgp | éxre%ole gelatine,

aer 0sol T ormulati ons. Topi car  preparat i ons
may rienfosmulatatl byntainimgoa mwder applforciahalation pea caypdund of the

m@é}ﬁwnaﬁrrdegtsﬁﬁiaﬁé ' 98,3/ bise> %ﬁ.lc'ﬁ & %gé)&.gcocrl %F?‘/ﬁl}:oqu gapsule or

ressi ngs nmay ageousty be
cqm‘l’rldge m@c@&t@kallyenytambe%eﬂ@hp@-\iﬂﬂgbﬂ tencarahRMdwe formula (I)
ST P R, bR o8 Heghrbil s
sLE:haaspdacﬂosdoe formul ated in conventional manner for
oral, parenteral or rectal adm nistration.
Formul ati ons for oral adm nistration include syrups,
Thed |pmpost10npofMﬂ&r %ptweg campbesd of abhelis (BNiFl khidPBBAIeSompositions

ac\@grcc nhg {oytﬁe inven ion é]pte%ldg og rﬁ‘é’ Sl%tmsgq%e otx formlklaet?c}nstosblé prepared
but will generally be within the range of from 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-500ug of a compound of
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15 as binding agents, fillers, lubricants,

di sintegrants, wetting agents, suspending agents,

enmul si fying agents, preservatives, buffer salts,

flavouring, colouring and/or smeetening agents as

appr opri sage unit forns are, however, preferred

feriiulay éc?ﬂwwt PO BARP PRGE Gy & SEUFTAbIrgps B?'B’ fﬁra&%am'e 2,

3f fNor Brtme"snglv.r@otm BkFhplati Qrér 8lddsEsagLtiMal tThé el ldaﬂy dose
| ets and_capsul es. Such osage unit forms _contai

Mth@l'?l@rqs%ﬂ"lkt?? withtg theprasge 188rg 10Mg Arefesably, 2@@!@2%90%1 The
obdyai ‘BQW@éﬁréd%d)fhet Metetdd §oYe wlvefglﬂ%‘gﬁgﬁgﬁlﬁg%d cartnd%es in an

accordi'ng t inventi on
inbaler g é\shfzﬂﬁtDFZEJI aNer Eﬂ'iYsl;lerC&lUbl@rihOSE Wtﬂté%r Oﬁﬁéﬁ@@#ﬂﬁém c
adreno-cortical therapy is indicated. In general terns
preparations, for internal adm nistration nay contain
Topigah [epmations maybe pdministerediby@ne sy male énpllceémmrﬂay to the
aHQ&QL;t/ ertga t%{%fnsgfn %‘é@%@%ﬁ@ dr@é’é?rtdéeﬁg&%antggé 8§ Qised.
?/ inupaIs 6 RERlengsd deﬂvﬁmmaygvet aabigved by anddhpsivel cﬁsatwomssystem
of treatnment desired. Slow release or enteric coated
formul ati ons may be advant ageous, particularly for
Fen @tefr@htadsnmlstoatlonnﬂteampwrydsbamrdldg dor ther inved®nThay, for
c tion
ofRIR, 1 RAied TR GiEnd WD 1P G [BREHISPA 5P rect
afiminigiddonn Eormulﬁtmrts fot et adiministragion includgeaytups, eloirs1powders,
I r
Fa?rﬁltﬁlggh%bfeﬁ% %ﬁ& %ggglflg%'\mﬂ[&h ty;% Eglllyl ey i ﬁn%ﬁ?rﬁi /%Iplents such
asg e@e@n@ragﬂlﬂtsgﬁtwm Jubri¢zBis, adlsantﬁgrmie pmettinggaperds s suspending
[ t a c Vv
t% %ﬁﬂﬁ!ﬁf}{l a%aﬁgr?tg ﬁrﬁgé&ﬁ%ﬁt %frf]gﬂt %}Its ﬁavo‘fﬁpihé J:Jlgh ﬁ'@ and/or
SWewtemeg ageptscas appropridte n abosagecwtitpiormss rage, wmvpomtelfeubd as
d&’c{nﬂg{i @el%lfv) or a 5 pharnmaceutically acceptable salt,
vate~or physiol ogically functional derivative
t her eof toget her with one or nore other

PR A b PR B 9P B BRI oG Sl G i
tabtnt$ |ardst:&psmle:‘s orSuah dbiSAeDunit aforrastdontai ifrean gh.¢mg to 20mg
oRAGRb Ravs 578 1SRG SR e Fe G T e PR or an

anti histam ne. Preferred are corrbl nat i ons 10

onpr SI a _co of f
Th? EPRdlei, S:PRRI gL e ih ghndiat ey e aiven by intemal
agirininistratioy incedsky wherecsyistendit adehbyuaiticabthelplyeoindicagat her
with a f32-adrenoreceptor agonist, and/or an
anticholinergic, and/or a PDE-4 inhibitor. Preferred

IncgeviEr alate g prepntiohs, ggselurq@nmr h&émmgstranen Aiayt yehtaih iRM 0.05 to
t wl Cl ea

t
1 {8 Shys ARt pfisandenhien B ves | aresadriRe oNed. The
détiyed(ﬁﬂeﬁéy Oariyrfg:rnednemg (cSGGrﬁ?ye ges3eed, depdrtent o tedEondition

belng 'treétegiearcngd the duralth)n of treatment deswed

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

10
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amne salts or as acid addition salts), or prodrugs,
or as esters (e.g. |lower alkyl esters), or as
solvates (e.g. hydrates) to optinm se the activity
and/or stability and/or physical characteristics
eutic ingredi ent

t f the th
elinBle et arom BB P GeenG: AR BITTGiE Gaerisdpartiularly
ahhf%ﬂ??ﬁly?é ngtdﬂ@nh%@bﬁ@i sap@dfe@cﬁee@p@& dgonRE, 'agﬂihfel‘:tlvepéz@&]ts

A conbi nati on conprising O conpoun

(e-gvantibicties cangdiraier oppntifisiamings.- 5@@ svertndbup proyigleni ig @
fur?ne‘?@%ﬁéc‘? W 8drhinRidf &fn‘ip?rgl g?aaccﬁﬁﬁ’dmldeo? f&f’nuﬁagﬁ) ora

ad renoreceptor agonls S in de ‘sal net er ol as
Phaearsrtically agcepiabig alt. splvats rRbysiolgsiealsunptional derivative

tI%r@&%éétﬁé'iE\M)h o%%&%her tﬁ&%ﬂ@ﬁt%%acﬁ@'aﬁﬁﬁ@”ﬂ example

fenoterol or terbutaline and salts er eof
Sé%ﬁﬁﬁlf@m Al apii-ndlpawatoy Agenbifor example anadher copisosteroid or an

r - .
\RABD 3 Sk G 4108 B SR Al e s
(adr anantiniadictasanzgpbivirad), or am enmﬁamnﬁed’rebﬁ‘pdtaramrybinations

c%@?lﬁ gac\é ufid Bf‘ff‘)'l"lﬁ f o? a‘?)fhfglﬁﬁé e%\(lgéllyaac%ptga alt, so ate

€ &uc s sa rmotero Parred
oF phglczi@glcmlg fmtladaleiwvaweuh@'eoﬁggethelt with a@b-adenbrexsptor

i i 664 2 0, o
875" a8 § @ orlEiisceeles DB #8985 Brrgspapipations
aA0hod¢ 0ABBTENg Wik B0 GREIUFapYdIcaRMD37807, WO

2004/ 037773, WD 2004/ 037768, WD 2004/ 039762, WD

2004/ 039766, 5 W01/42193 and W03/ 042160. Especi al |y

ltprik be cleadtd @ persac skiled in3Re admmtowhm'empropagmn theet sther

i el SRS R hed e e oM o st g 75 ki me ey

agdid saits o8 @k \saldeadditienaalfts), ahgroeiugs, dmassesm“rs i(abeloaer atkyl
rom 3. to

e%’r{qgsrpp 2roqtﬁos$i\}attef§2(tei.qs.nh§5|ﬁitgns§ ?cggétgr%fi@ helag:tl'\@/lar? olr’ St%iﬁt{fl and/or
phy6bt:R bRraE2ristidsde gl Boltbility) ef(tbkithdrapsutiCihdredibmte iyt be clear
RS B BeP SRR DHSRL kRSP EhE Ty b 336y

pure form.

A combination comprising of compound of the invention together with a

B.-adrenoreceptor agonist is particularly preferred.

Examples of B,-adrenoreceptor agonists include salmeterol (e.g. as racemate or a
single enantiomer such as the R-enantiomer), salbutamol, formoterol, salmefamol,
fenoterol or terbutaline and salts thereof, for example the xinafoate salt of
salmeterol, the sulphate salt or free base of salbutamol or the fumarate salt of
formoterol. Long-acting B,-adrenoreceptor agonists are preferred, especially those

having a therapeutic effect over a 24 hour period such as salmeterol or formoterol.

11



C(O NR28R29, phenyl, and phenyl (Cl4al kyl)-, or R26
and R27, together with the nitrogen to which they are
bonded, forma 5-, 6-, or 7- menbered nitrogen
containing ring, and R26 and R27are each optionally 20

substituted by one or two groups selected fromhalo
Prefersed lopp ; actg]g Bradreapreyentor agonéds Kehigle those described in wo

oﬁmééwm%‘%?d?bug@%%ﬁéﬂ'égggwo @%Bz@sg vﬁ%%?éé:ag WO

03/0RE2e Mé@ Q4@1§56&WVQ2QQ4@25@8H@020%§&7§0

o Woskpsbstnds pmgssion o Babinteres,

‘/‘{9@84%?93 6}03&42ﬂ6@m 0to 6, pr efer ably fromoO to
4; R22 and R23 are independently selected from
hydr ogen, Cl.5al kyl, C1.5al koxy, hal o, phenyl, and
Eenedsiiy|poefeied jongrattime #,-adenR2ESepioeagonisip metigetdoypounds of
@.ﬁlut%c | from hydrogen and Cl4al kyl with the proviso

" total nunber of carbon atons in R24 and R25
is not nore than 4. 30 Especially preferred

0 % ting (32-adrenoreceptor agonists are:
E -C??-({(ZR)-Z-hyd roxy-2-[4-hydroxy-3-(hyd g
roxymet =) p henyl ] et hyl } am no)

- yoHDRRRORS R fopnprt-des- (XX)
3- (3- {[ (¥ 2R)I- 2- hyd roxy(f )ﬁm’hyd(%xy 3

r oxynet hyl )ph@r'iyl ]ethyl}-
am no) hept yl ] oxy} propyl ) benzenesul f onam de; R%%- {(
I

j a E ﬁ 1
mi% %t hf(sgol eE ?ﬁq \%&leg;gr gQBZ/y“Ez %'y% She%ﬁ gxzf- % ?1m
aﬁ-lfﬂt(eﬁer{oﬁf[omeuyﬂl opent yl sul f onyl ) phenyl! ] but oxy} hex

R?ynﬂi%(%;@%{rﬂéotfyﬁt hyl }- 2- (hydroxynet hyl ) phenol ;

wit) tHe- frpdeothat 2 # n2s 844 fI92R) - 2- hydr oxy- 2-

hen be t hyl ] phenyl ] fora
RE X SEL R TMBSE RS B o Eanaleb st cne o
RfeamdrRﬁS Iammluémdwyahﬂy Qelémﬁd &nmrﬂfd(@ehym{)afmyy [-CakEycloalkyl,
P 5 Sui t
Céé)ﬂa i'ﬁ%@olﬁ?ﬁ'[]g?? B%I'Qlfé‘*‘gt@ﬁnude co:“tl gos?er oi ds.
,SR?[:‘O tamb |RE’, Qogéth@ﬁmtrehelrﬁﬁ)gem ehicialeyogre bdaded, form a 5-, 6-, or
co |nat|on Wi t he canpoun invention are
7 RS R odn e iating BB o abd R are 4 ob el
Sl}m’sﬂt-m@dl@yﬁoﬂﬁ'l?Wo@&@s%ﬁléctéd&frbmmﬂﬁ Q'fq){alﬂyﬁ, @&hamakyt.,
s jinclu re S 29
Coele N oSt Sesabie: rr ot aspsNR, “CORRER=,
I‘ﬂi\zs@(&))dﬁ bHaso- Eﬂ-br 7-membered heterocyllc nng,
n}ﬂ{ QXI% |% epe tK(ls_eilec?eo[ $ hydrogen C1 ealkyl

Cascycloalkyl, phenyl, and phenyl (C, salkyl)-; and

n
y

p is an integer of from 0 to 6, preferably from 0 to 4,

2 and R® are independently selected from hydrogen, Cy.salkyl, C;galkoxy, halo,
phenyl, and C,shaloalkyl; 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 B;-adrenoreceptor agonists are:
3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)
hexylJoxy}butyl)benzenesulfonamide;

12
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t hi azol e- 5- car bonyl ) oxy] - 3- oxo- andr ost a- 1, 4-di ene- 17(3
-carbothioic acid S fluoronethyl ester,

6a, 9a-di fl uoro-17(x-[ (2-furanyl carbonyl ) oxy] -11( 3- hydr
oxy- 160C

3@%&%&2@9%&? thydggygiah)gﬁgxyrlrre hyl)%%eny]e{hy lc acid
ashifohhept@lokiprbpyltermspesifansmiday| - 3- oxo- 17a- pr opi onyl ox

Y35t Do butslogbrmARmeRonihanPamrchstvemasiadsRe
(reatymelr§Ppherione 17- propl onate ester or the .
4%&@5&5@%2&%@?@8&% Sefplwregy fateotsungminor fndietn
24Ky a5 edglet oni de r of | epom de, ciclesonide
Nﬁ%%?swp%-&@%a AR B RReR bt rseort
pmmtmamo]ﬁ%ﬁyﬂ&ﬁ?ﬁhnag hehgfrordniigé %fnﬁed

%% ost eroi ds i ncl ude qu I casone pr0ﬁ|on

HPhervbfdnathoxyphagiaginerieayletiing yC!LfOXV-? (8-hydroxy-
Sox ﬁ]ﬁﬁmﬁrﬁirhﬂJyr)éthﬁaHHeazm e-5-car bonyl

3- oxo0- andr ost a- 1, 4-di ene- 17p- carbothioic acid
S-fluoronethyl ester and 6a, 9a-difl uoro-17a-[ (2-

Sﬁlmdﬂ\tﬂﬁlf@rﬂm&tdrﬁéﬁént& HRrdayrektetéids. "Blikbkle gﬁr@éﬁ%té%&@s

rosta di ene-17p 30 carbothioic acid S-fluoronethyl
whish @ay Beoysedgdn éP@P'@JBP?F wiih te-camroysd® of the ipyeption are those

oﬁ‘a%lﬂf‘hﬁhﬁ!@ﬂ *@:@HD&E%@P&Y&S dnH their pro- drugs which have anti-inflammatory
ydr oxy- 16a- net hyl - 3- oxo- andr o 1,4-d iene-1 /p-

a%{ﬁboﬂﬁramles H@IL@esmthyJ@rQﬁwQﬂe @@@&solom{ﬁ@@me@ha@ane
ﬂ&f&ﬁ%@"&é iBAY"6, @&ngfgb?%ﬁ'l@ﬂ oRHABL S8t 8’“5}‘7(1- methyl-1,3-

posess se ectivit r tr nsrepressi
thiazales@carbony! joxy]- Z&ndo-ahm)s’uay4-ldenes1§‘ﬁ3tnarbathD@rdmlma{ i on

OB 05 S S TS bl Al oy

m@@BB-&%&%ﬂdro‘ﬂ@ﬂhWWB Y4PRAhROAA® S-INBRIMSIRRBLibr, 60,90~
/018429, W03/ 104195, W003/ 082787, W03/082280,

d'(}m971d§§8(§§3><yv1@9371§'®1|9%2x0 TEPIRYYERY- Juiastad ipdiene-17p-
cHDMRIRORIP s (M@l 9(%@%%?0— uymﬂégﬁ@%feg bec%ﬁ%@%%ters {eg.

W03/ 08277. 5 Suitabl'e anti ammat ory agent
theddrRigRionata estes 0b theal 7. Ahdiprapidnaimestieor I;ud@sgrgge ﬂunlsohde

mﬁmgﬁsIsgné)este%Jde&;aMe%M%q gtér&tﬂ&#nﬂiqgloﬁg é‘tﬁ]alge rofleponide,

crono cate edocrom I est er ase

ciglpggryide ﬁpﬂﬂt[HRé'CY@O@XymW}ﬂ]ll>l$(|®é¥)] F"DEZHdlﬂYdetﬂf@”a'
1 Qfdléﬂé@g[)-d%qé? hi@gﬁ‘:o'r‘trﬂ?b@?ﬁ%é serR!1PBEH rénﬁtrﬁeg?% Plzeé%rred

antagonlsts tors eukotriene’ syn
coriastroida gicjudei fudSasionh iphipiaats, GorSoptifiseroatis-feldastystfie:-

b0 Bl B o P i P e e RIS Rl PR 1
carbothioic acid S-fluoromethyl ester and 6a,Sa-difluore-17a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17-
carbothioic acid S-fluoromethyl ester, more preferably 6c.,9a-diflucro-17a-[(2-
furanylcarbonyl)oxy]-11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17-

carbothioic acid S-fluoromethy! ester.
Non-steroidal compounds having glucocorticoid agonism that may posess selectivity

for transrepression over transactivation and that may be useful in combination
therapy include those covered in the following patents: WO03/082827, W001/10143,
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agoni sts), cytokine antagonists (e.g. chenokine
ant agoni sts, such as a CCR3 15 antagonist) or

OCors of cytokine synthesis, or 5-1ipoxygenase
inhibitors. Suitable other f32-adrenoreceptor

PR 1, WIE08 32 IVEB oo Bvoioadir, WA lfo.

VWoosmversd, Weomoszms7t od3iosraoeivood/esosoe wioa3101932,

hSb5bA HaBLaT 2 VLRSS wBlabbERhd WIBHEb B
Vo0 es/0888 1NVEODIDEDIY. Suitable i NOS inhibitors include
those 20 disclosed in W93/13055, W8/ 30537,

W02/ 50021, W95/ 34534 and W99/ 62875. Suitable CCR3
SuR&bIB ahfirflairitedteadeNRSAclGdes fbrseebid) aH#arfmatEry dr

articular interest is use of the conpounds of forrru a
'E(iﬁ’j’"':??? conmbi nation with a phosphodi esterase 4 (PDE4)

i nhibitor, especially in the case of a fornulation 25
adapt ed for i nhal atj on. The PDE4-specific i nhibitor
Sth'gét? I8 NSAD sHpdudgsgRaiym STO"E'QQ.*YCEF%\’/‘@H‘?QFBW” gedUbe any
pﬁ@%@%@t&&@(ﬁﬁ)md @. gg rih@cl;ﬁhwha @@Emhméw@ nﬁ]ked

di scovered to act as a PDE4 inhibitor, and

P\Hﬁ%%D %\4’ @hmhﬂogﬁ)#gé@tr igf1§ Atagnanists. dfibitar ﬁﬂ@U'ﬁRﬁ@eWﬁrﬁy@mes's
(é@ %%télul@éslﬂ)e INOS W\%’lﬁr fg%ﬁt%@e B%efa@fﬁsleli'nhllﬁfé?g_] befa-Piksgrin

PDE5, as wel ounds of i nterest
anW@PUIa%‘» @dsad&ne%ﬁ @C&ptosasy@s@@é ﬁt%@ﬂ@tsz(e g. adenosine 2a
aBBhite b?fbﬁﬁ%'&n%@n%&ee@g“ c@uéﬁn@kﬁ@’éﬁldgﬁn@fs‘ Guch as a CCR3

- car omet hoxy- 4- cyano-4- ( 3-

agipePaish @pmhihétpfﬁo%ﬁymkmefqyumeéﬁe@frﬁﬂtwwsfd@l”dbltgﬁ%xﬁwiable
%g??raﬁl%ﬁjlof‘écé?&)f’laﬁé’rﬁ&@ 4!14:1 dfe salmeterol (e. %ypshthe xlrsafoat

opr opy oxy ['uor onet enyl ) cycl’ohex
salhutenidl (6.9 Asstbe solpbate-arlntiegbase), formoterol (e.g. as the fumarate),

féhoﬁé’rgl(&r%g bﬂ%‘ﬁﬂé éhé’é?&s‘ tﬁ'ﬁn%%?. NRYYRHS T@?ﬁh&&%ﬁ%'nﬁ@%ﬂgg 'sfmthase
al'so known as ~ci'l'omTas and I'ts
irddllitos), is eafanabl,y for aradadigisistratiqrh Peitatlé iINOS imhibiterd inbluile those
' ' Eiﬁ*&f%%‘o fb%ﬁ [ sued
dgg%%é%t}' gﬂrrlt()jgé /1]3%85'6 'S SSzt ‘eﬁq&zé}ogﬁb h@cg%% ound: ﬁ
VWI0S9b28%s Saitable 2R Ppiohibiterd immuds ﬁlosendlfsclbsedam W002!26722
reference. AWD-12-281 from El bion (Hofgen, N et al.

15th EFMC Int Synp Med Chem (Sept 6- 5 10, Edi nburgh)
Of paBiculab stterBstds us€CoBhe ebetpencds didornada BB 02BAtgNatioa vBth a

oSSR PRSNGSR, et A
abiapted Graatepition. glaemmmcnfmmmummsémm this a@bzdmaqle
(PD-_ 168787

R IeY B AL peelt Dok snhn o o e GHEE ERYBE B Rnicn
iskdiSebvereninto iy baga R@EIAnhibitdr, AROWAICh Iacufmrhlﬁl?mE@Llalmdleirb,Sqot

C%l%glgltlﬁ]dfglv %.h m&@ﬁur Res%g%q L:Agglg Igl?))é]ga H/, suc%S s §BE3 and

PDES, 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-ol]. Also, cis-4-cyano-
4-[3-(cyclopentyloxy)-4-methoxyphenyl]cyclohexane-1-carboxylic acid (also known as
cilomilast) and its salts, esters, pro-drugs or physical forms, which is described in
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12 (Suppl. 28): Abst P2393); roflumlast (CAS
reference No 162401-32-3) and a pthal azi none
P@WD@?SOS, the di sclosure of which is hereby
i ncorporated by reference) from Byk- Gl den;

mafentrl ne (4aR*, 10bS* et hoxy 1, 2, .
Usé'J p3jent fehp2 r@@aﬁ%}@fi&%ss%wﬁwy %gwlﬁyﬁl@@%m HP[compPHACS it
dRblobey adiiRcporbledMerdin |rilﬁlll‘$?/'r§@|5€nfé@y| benzam de whi ch

is a m xed PDE3/PDE4 inhibifor which has been

prepared and published on by Byk-Gul den, now Altana;

Awmfmlzlalmﬁanhlﬁﬂﬁ Y&arD IdyrrR
UMB65 frorg @Q]rgr?a FFSTE%I 15}1-4 E{ﬁtl)\m!rrgr?gbg%gcfihéh%epts

1&Lﬁq'”b'4(9h)e}99§} Abgt B8 G [ﬁfe'Ei@Be NRe?4 75540820-98 &
bé@&)adeﬁﬁ@ dﬁaﬁﬁﬁe n%%lr'l:éié& Ress- W‘@QQEQM)% 4'4% ﬁbﬁ]séhlﬂfs%ence

di scl osed t he published i nternational Pa ent

a%ﬁph%{gr%ﬁug,m@zpma%@mr@ BRB4 tyhihiter identified as CI-1018 (PD-

.
1 @g_g'fggg&g g%&g%étg g:rgjr gger@bﬁﬁdi?ole lbNatRB %sch))sed by Kyowa
&

Halkq iIBfY PPREPEEE; Kade from Kyawa Hajee: h’oﬂﬁa&hd@m Napp dendals,
LAntEg Oélurﬁ-*zéspaj (ARG Co%g E”Gﬂﬁ”eé 's%b‘isé&%péﬁca%neb%‘) 1998] 1998,

Eal‘ cul ar hose co i ch*are ant agoni

freungy- 28&»rA'?ﬂB P?é%@pt&ﬂﬂwilaﬁdﬁﬁsaﬁba@'mu@ 6240 1£373 )MV
p@éia%ﬁ@ (WORRRIFS05 Sthe Hl&%@ureaé?mb %glset)?flnéopﬁorated by

receptors. enpl ary npoun
fe&%rﬁﬂeﬁ)sftqnanbﬁuwea, Pumﬁwnértrieoh) prﬁ@iaﬁdé 0bBH-etbpiim

108 845 %blhﬁﬁar%?&h%th%sz ?r(%%%ﬁ‘be%éo[@ [F]%j}whfrwﬂc% eéll@\l N-

name At rovent oxlitr oprum
d@@sz@@yﬂasn@midﬁ whighds aopikechPBE3(PRES inbibitorwhith bas besn

%&%]&bﬁﬁeﬁ onslﬂ) gyl%{’@gﬁén trjib%v ﬂﬁ’%ﬁé§ﬁﬂf}3flneggnde’1{'\gc§,\9ek%ment

interest are revatropa
byCAIRi g 8desfans; Vzﬂ’lﬁﬁﬂ’.@@ﬁﬁ%ﬁ@'ﬁyanmwhon 'é-4d® starabe Geivaku,

Mpp(lé 41 SOg8U
F
a{d mE§t 'r}gplaon [ n%%?j‘e pi rehg%]I 111%%&@1 ZEBZP&; 61-7),
darifenacin (CAS 133099-04- 4, or CAS 133099-07-7 for
h bl . 3
F
S BB TR0 SRS R SR Bl pten
amilicatiopal004{024328 (Glaro GBAD LIBY, %TIEBQ(B)ZMO’I%BV ¢Glzold IGroup
EérA 24937-52-6 for the tartrate,
Ltég@? %é‘f’%{&@é@%sﬁ% e?)?q éém%jﬁ%)' Detrol), otilonium
(e.g. as the brom de, CAS 26095-59-0, sold under the
m.chl ori de 0405- 02-.4
SURAR SREFERERIS 2ot @R BI5hE omob o 10atantas A3agdias o he
migrarinitgeseptaisnint partiduten thosevwongpouivid @6Gh amllamagdmstu el e M,
V [ antl ollnerglc
or e haAEre BSSAhonsh AEM AL 3PS, JBSpEISh her o ©
ard:agmlsjs efithie M3,/ Mg temeptoas pExara;blaqrcoﬁr(Hoﬂl B&Qﬁhl 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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NXH(XXI) R31 R32 10 in which the preferred
orientation of the alkyl chain attached to the tropane
90¢ endo; R31 and R32 are, i ndependent |y,
sel ected fromthe group consisting of straight or
anched chain | ower al kyl groups havin r r abl
e e rarge Getap OB e D 2 e ChPAOE Rty under
tl'ferrfalﬁhéspésnﬁbrﬁé’f)b@éb;ﬁrﬁ EBlorige @d:nsh ba«bs-athyhnm adlifériachh (OAS

oAb LB S AT ot h RS PSR Bl KDt P W95 o soi

uBtet eSS n&he ¥eci@aRYN atons and phenyl substituted with
an al koxy group having not in excess of 4 carbon

atons; X- represents an anion associated with the
Ops istitatfe éﬁ‘tﬂ!hﬁﬁhé?éjlctaﬁént%l uﬂihﬂ:f@ c CPdMﬂMs BEforraull (XXI)Nhich are

limted to chloride, brom de sul fate, benzene
digglpseshiattS ralgat arnlicatios 604 @gﬂfonat e, including, for
exanpl e:

(3-endo)-3-(2, 2-di -2-thienyl et henyl )-8, 8-di met hyl - 8-az
oni abi cycl o[ 3. 2. 1 hqQctafie kromi de;
(3-endo) - 3- (2, 2-di phéhyl et henyl )-8, 8-di met hyl - 8-azoni a
bi cycl o[ 3. 2. 1] oct ane ide; 25
(3-endo)-3-(2, 2-di tipenyl ) - 8, Bogh et hyl - 8-azoni a
bi cycl o[ 3. 2. 1] oct ane 4- thyl benzenesul fonate;
(3- endo) - 8, 8-di net hyl - ﬁenyl 2- (2-thienyl) et henyl
] - 8-azoni abi cycl o[ 3. 2.1 ] ocdktane brom de; and/or
(3-endo) -8, 8-di et hyl - 3-[ 2-"phenyl - 2- (2-pyri d
inl \M‘MJ:I) ﬁbrlﬁé?)éh]ad %nel%gtlﬁﬂzgﬂh@ﬁlkgb/&laﬂ{ Raehédd ldeF\EQFb%ane ring is
brom de. 16 PB60390c Further suitable anticholinergic
eagdfent s i ncl ude conpounds of fornula (XXI1) or
REVGNI R aré"m&?eﬁtﬂé?ltlg %&é@ﬁohﬁh@&?%ﬂ&s@&%ﬂ s@r@ﬁc{;‘h?@r

60/ 511009: R4 ~N H
branoheiehamylewer alkyl groups havmg preferably from 1 to 6 carbon atoms,

cycloalkyl groups having from 5 to 6 carbon atoms, cycloalkyl-alkyl having 6 to 10
carbon atoms, 2-thienyl, 2-pyridyl, phenyl, phenyl substituted with an alkyl group
having not in excess of 4 carbon atoms and phenyl substituted with an alkoxy group
having not in excess of 4 carbon atoms;

X' represents an anion associated 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-endo)-3-(2,2-di-2-thienylethenyl}-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane
bromide;

(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2. 1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-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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5 wherein: the Hatomindicated is in the exo
osition; R41 represents an anion associated with the
éhﬁ@ Oge charge of the N atom R41 nay be but is not
limted to chloride, brom de, iodide, sulfate, benzene
ul fonate and 10 tol uene sul fonate; R
T R e e P S A R e D1
(xkn?l Whith afe dibdiegeane A Thabiit dppieitioalshyd11go®ups (havi ng
preferably from1l to 6 carbon atons), cycloal kyl
groups (having from5 to 6 carbon atons),
cycl oal kyl -al kyl (having 6 to 10 carbon atons),
hetgogy'tl oal kyl (having 5 to 6 carbeg atons) apd N or
0 as 5 héteroatom heterocycl oal kyl /( havi ng
6t b atons) and Nor 0 as th
ar optional Iy su&l tuted aryl, h
optional | y_subg®ituted heteroaryl; [ | ecired
fromthe grogdp consisting of (Cl-C6)alkyl,
( C3- C12)c¥gioafkyl (C3- C7)heterocycl oal kyls' R*
(C1- C6) al kyl (C3- ClZ)cycIoaIkyI (C1-C6) al kyl'(C3 20
C7) het erocycl oal kyl, aryl, heteroaryl,
(C11CB)aIkyI-aryI, (Cl-CB)aIkyI-heteroaryI, - OR45,
OR45, CH20H CN - CF3, - CH2Q(CO) R46, - CO2RA47,
thOHEABRR i GBANCRY m- SQzN(R47) (Rds),

Ra7) ( R48) 4 CO R 46
Fﬁ%%@gm%m%)ﬂssmgﬁﬂwmgm@m%arge of the N atom. R* may

@R (A AN Bﬂgr)de Bﬂcﬁmbé iSQHE Fuftshe BéHEehB%u%r@t@and
consi sting of (Cl-Cé6)al kyl, (Cl-Cé6)al kyl (C3

telene siiopaleky| , ( CL- C5) al kyl (CS C7) het erocycl oaI kyl ,
R“'C&nm%érléYﬁde%b?}f&ientlglgére%eﬂdﬂ the 6}8&;? E&%r i Cg oRQ‘@alPﬁt or

sel ected fromthe gfoup consisti

brarghed zhaip dowsril aklwl groyes(ha@mﬁe@rg&y&’w@ﬂ R\ C carbon atoms),
cg%alﬁ:?)g%dﬁél F‘u%ﬁ @89&\5’ % Ef’éérEMrH ato‘r@} cf%poﬂkWéiﬁﬂhavmg 6to 10

/) het eroc etero

C@@P”(%‘?Taﬁk BbmqvpoaQ(ﬂﬂh@B?@ﬁR@ﬁﬂﬁélOQraﬁ@ﬂ?]andgﬂ)OR@FSathﬁ
BReREN RIBBRIAOL b ARV SR B B 0 0 e

rp@;gomgrh g%m@g@almgmyltuted aryl, heteroaryl, and optlonally substltuted

h%g, %;g pal kyl (C3-C12) cycl oal kyl, (ClL 17 PB60390c
yl (C3- C7) het er ocycl oal kyI (C1-C6) al kyl -aryl,

Pé“h@ slectedbymalthe brovetoensiating of (Ci-Gelaliyl, 11G:- szdnyc@akmp[(ér
ﬁg@b@[{a@gb 18K S8l RIoaRIE e 2oty ) -
CT)heterocycIoalkyl aryl, heteroaryl (C4-Cg)alkyl-aryl, (Cs-Cs)alkyl-heteroaryl, -OR¥,
-CH,OR", -CH,0H, -CN, -CF;, -CH,0(CO)R*, -CO,R*, -CH;NH,, -
CH.N(R*)SO,R*, -SON(R*}(R*), -CON(R*)(R*), -CHN(R*)CO(R™), -
CHoN(R*®)SO,(R*), -CHN(R*®)CO,(R*), -CH.N(R*)CONH(R*);
R* is selected from the group consisting of (C,-Cg)alkyl, (C1-Ce)alkyl(Cs-
Ciz)cycloalkyl, (C4-Ce)alkyl(C5-C;)heterocycloalkyl, (C4-Cs)alkyl-aryl, (C4-Cg)alkyl-
heteroaryl;

(XXI11)

R* is selected from the group consisting of (Ci-Cg)alkyl, (Cs-Ci2)cycloalkyl, (Cs-
Cr)heterocycloalkyl, {C;-Cg)alkyl(Cs-Ch2)cycloalkyl, (C4-Cs)alkyl{Ca-
Cr)heterocycloalkyl, aryl, heteroaryl, (C-Cg)alkyl-aryl, (C4-Cs)alkyl-heteroaryl;

R* and R* are, independently, selected from the group consisting of H, (C1-Cs)alkyl,
(Ca-Cy2)cycloalkyl, (C3-Criheterocycloalkyt, (C-Cglalkyl(Ca-Cqz)cycloaltkyl, (Cy-
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bi cyclo[3.2.1 Joctane iodide; 5
3 (End ) - 8-net hyl - 8-aza-bicyclo[3.2.1
I) 2 2- dlphenyl propionitrile;
(Endo) 8-nmet hyl -3-(2, 2, 2-triphenyl -ethyl)-8-aza-bi cycl
Gielisfiasy B AROI P 45 sOpPY(AY; a0 (GrColalyeteroary.
indheding3 1ot exarhple: di phenyl - pr opi onam de
Fota) %F%%f%?xvﬁ&y HBRGre, R yEHGHY & alirptnyt-8-azonia-
bida}ald 23]0(:%n@y@di&bg 2-di phenyl - et hylt) 8, 818 o
azon ia-bicyclo oct ane i odi
3(@@%%5 STy 20 EYSUR DB YT PP BEppionTe:
8rB‘hTeﬁTyﬁ3-Q21 ZI@u.bh&mbﬂ{yB Sazh- B.@mmg 1]dutang; de;
BI(({)I%rﬂdqg Byqn)a’mgl %‘—aa‘F‘BW@H?iS %;]Qﬁé:ﬁyliE@ dlphenyl -propionamide;
SN(@Q!%W m'e’mg(-%ﬂélbnﬁ HFchY]'OCtSS-?ﬁ-@ ?pdlﬁﬁéﬂlyﬂbﬁ)p?onlc acid;

(ERSRI (250iEp02 RNBI A & BIranT-ceapts bgycol3 2 1octane
,&Mg nmet hyI 8- azoni a- bi cycl o[ 3.2.1 Joctane iodi de
- Benz endo) - t hyl - 8- aza- bi cycl [I

@Qg) -3 y)ang—Zzé gqpbﬁwphyﬁr%W|q\ethyjﬂe@zong@blcyc o[3.2. 1]octane
blo,ﬁag [ -3-[ 3- ((endo) 8-net hyl -8-aza-bicyclo[3.2.1
3 h I
A ic) by 6w DiRyoE. éilg%-ag»té[zi@ghm propan-1-ol
N- Béﬁzyﬁsé ohud)- é’_n‘?étﬁgﬂ%ﬂé&a -HIERRYS.b: 1?&5%%?17 -819.diphenyl-
ndo) 8-aza- bi cycCl of
PI%Q”%“'??) 2 2-di phenyl propyl] - benzani de
(@n&&)@@oéa %rﬂg}l ?&d?ﬂéﬁﬁ-e YEh G[n?nbtﬁyI]B -azonia-

I ophe 2 yl'-propionitrile;
b(QEﬁ'Q[i?‘)? 3]09'@71@)@1\@92 2-di - t hi ophen-2-yl -ethyl )-8, 8-di nme

11@%4{5%3% gg@ @052 Bzéleﬁ"yfggkaz gtyél @yic lﬁ’]%%g@ gl) foéjhigﬁenyl propyl]-

Uresgit - 3-yl ) - 2 2-di phenyl propyl]- benzenesul f onam de;
1[%25/'(%@@”"}7%.%%%9?5g'r"g%?/ﬁg]cd . ﬁ%)gta;g-yl}-z,2-diphenyl-propyl]—urea;
GErdBridoptgl-frezaplcydolza 1 lork§ul)@ Bdiphanyl-propyl]-acetamide;
I\]ngic(&%n;ﬂecé B?-rfn nﬁr gl gggﬂl‘,#g})@r?ﬁ’}\élst]-iia-yﬁ% 2-diphenyi-propyl]-benzamide;
sctﬂam) -83methyb8-drphisnglbi332. 110¢-Pikaya-dirtbiohberoy)-prapianiiile;
e e e
bipyelsksnZ. jontaeatiedide;i ncl ude:  (Endo) - 3- (2- met hoxy- 2, 2-d
PR 58 S Dbl DY 2 e
benzenesulfonamide; )
[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-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-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
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PB60390c (End 0)-3-(2-cyano-2, 2-di phenyl -ethyl )-8,
8-di nethyl -8-azoni a-bicyclo[3.2.1 Joctane i odide;
C3- (2-cyano- 2, 2-di phenyl -et hyl ) -8, 8-di net hyl -
zon ia-bicyclo[3.2.1 Joctane bromde; 5
20a 2-di phenyl - et h
(I(Elgﬂg—g% |°cY(‘3 gipaf%/l-gthyp@cq gﬁrée %6@,—@;@}/113 blcyclo[3 2 1]octg/ne
iddiedo) - 3- ( 2- cyano ,2-di-th

L ophen-2-yl - et hyl 8- di net hyl
RISzt S ST IV B B2 R et 5 o
btdrhigay | -3 [ (1- phenyl - net hanoyl) am no] - propyl }-8, 8-d

' S% - 10 azoni a-bicyclo[3.2.1 I]Foctane brom de.
(10 H2EohATN 8 P PRy eSS §-Binistndd-azonias
brd?;cm@cgep]b@@ngrg@gg@m sts) include any one or nore of

t he numer ous ant a%onl sts known which inhibit

(FRdp-Seeyane 2. 2adidhigpRers dfvkethy nd. drdimethyir§zopiar st

b@@ﬂgﬂgam]ga{aagﬁ&mﬂaﬁg@r i ncl ude derivatives of
anol am yl enedi am nes, and al kyl am nes,

(%nd@) &r{ar?ewth&m menybry\emaamlhemlr@ﬂ Byt Efedimethyl-8-
a%ﬂ,élbﬁ;pé]g[@lz’ﬂgbﬁﬁe bRSRABdD generation antagonists,
whi ch are non-sedating, include |oratidine,
desl orati di ne, terfenadi ne, astem zol e, acri vasti ne,

S@E&dlé‘ﬁﬁﬂamﬁamﬁr%‘égxl% kerbAbd as.f ﬁ ‘Pé%gﬁ'a'ﬁ?a BRkts) mQIude any one

cetirizine les o erre ant | |sta
of merasefdhe awﬁprwS@tamﬂ%kwwm@w inhibitdH eresapios. aaﬁ @re safe

fcﬁ@]hh{a'n@see Flrgf%de%%ﬂtdn%hm’é AR d%?%ata\)eg 8?9?1%5@&%93

Eect a conbl nation co rrsing a
thylepadiamines, anct)ﬁ'hylﬁm‘@at?gaﬂwnwbr:@pm eyryarlntne clemastine,

cﬁl@n‘o\ﬁﬁéﬁré?ﬁmeZéew@%&ﬁ{g@nké@ hlégéCWhﬂ:ﬂad]tﬁﬂSﬁ-'sgaét nﬁ include

t her eof together tor e |nven
loraidinep desipradidine iterfepainetastamizeipactivastine azbiasting, dﬂvocetlrlzme

fék@f@%&iﬁb%ﬂd%epmound of formula (1) a
pharmaceuti cally acceptable salt, solvate or

physi ol ogi cal |y functi onal derivative ther eof t oget her

rrnlpqleé rog él% d@wde%}ﬁ rrﬁ&?tnﬂeﬁm@se IB %tld%g J&? r!aPcY ﬁ@tfé)%?enadme

8¢ 5 Conprnat
a@d)nqdrr eng a  conpound of for nul a (l) a
pharmaceutically acceptable salt, solvate or
I\E')‘sti ol ogically functional derivative thereof together
tinventioanthius hobvides,ginca fLBthPBGBROEIc a Fombinatiemt copmprising a

cérﬂbﬁjrﬂr 064' deﬁ'nulén ﬁ‘ furﬁﬂé‘?&a@&ﬂ%ﬁl S‘cc%B{T'%I n‘r’léallltonsolva\te or

conprising a
physiologically functional derivative thereof together with a PDE4 inhibitor.

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 a B,-adrenorecptor agonist.

The invention thus provides, in a further aspect, a combination comprising a

compound of formula () a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof together with an anticholinergic.
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compound of formula (1) a pharmaceutically acceptable
salt, solvate or physiologically functional

PB6PBYGEI ve t hereof together with an antihistamine. 5
The invention thus provi des in a further aspect a

conbi nation conprising onmpound of fornula Ig
T%d‘f“f?@@@%tm%lm‘j’wﬁ%e'ﬁt abf%thgraﬁsPe@ow&ﬂ@bmatwn omprising a

ccnhyoﬁjnfal Qﬂ' anMaf l(JI?Cta' %}%erQSéut\éaw VEcckpRbROT sdi008bIbSE  or
i nhi bi 32- adrenor ecept or

pfy@alﬁgqally i@‘i‘ﬁ'@' ﬂﬁv‘éﬁWP WF‘FWLI@Q%F%'W'HE@‘ antW'Séam@et her
aspect, a conbi nation conprising a conpound of
formul a L pharmaceutically acceptable salt,
T%uw&néo'@;rt uiamrgv'@%gnncm fujthelimspe@nal ca@pingtien ye@mprising a

cérﬁ‘ﬁ‘ddﬁ‘af 6f098|1rﬁlﬁ’é W)t B afhapnbesliek) fygeé&bﬁtaﬁléd shit, PeBvdte or

bitor. conbi nations referred bovée may

p%Wﬁa@mfwr}pﬂ@@al me&%thfpetaerfeef together withieePDE4 ipRibjtor find a Bo-
&Qﬁ&r@@&;ﬁHFé lstformul ation and thus pharnmaceuti cal
@ formul ati onés&scon'prl sing a conbi nation as defined

above together with a pharmaceutically acceptable
TR libRIMioR thGE BrbRfied. SR §S her camBRGtioRfcofifisi

[ n\}ent ilgn. hg% dlthﬁa?%dlnv?dﬁja elaats %él}n%; @ sucI% cpo‘?lsmg 2
carapmindatdf orfermity K adrﬁhar@a@ertélaalbf tanseptableqsai | aplvate or

%ar ﬁgllﬁqaﬁ‘ﬁ %Iydérf\‘fﬁﬁ\?eoﬂ'{e%cﬁ tgéetfl FW;tﬁ%H} anticholinergic and

tlca ornmulat1 ons rab
PPhdi inhitlert conpounds of such conbi nations may be
adm ni stered sinultaneously in a conbined
riate dose

T Bl Rlerrl ™ AR ey ORI R B3GR oy s i tne
fOW bﬁoaeplﬁfrﬂalcgﬂilaalhvfg:mulaﬂdnerf?f Thes cpgmnmagei.glcalf formulations
oqrFRTEeE o GBBR Ry ST T sse BviopT Blhes pharTacguscaly

acfcep’tabmrd|Iasmecﬂtcafrfertrd§presemwefnrﬁharaspeét"fwthmm’mﬂlbds of
formula (1) and sol vates thereof may be prepared by
the 30 net hodol ogy descri bed hereinafter, constituting

Tiee findivibes! asmp@dnd@f of hiughi corabihatidhs Mayr @eeadministered either

a he invention for pre a co
SHGPRIAY 3 S BRI BS<PRRLT PorEron e CEAEER IR Egmyaions.
Prefer&dly the aamb.duehu @:irﬁpc&mt:ld df Xstfoh ctfmlfmtmnlsana{( Ide) addindfered
.PBA0390c, O XH O 8 Ri ) o .
simultaneously in"a combined pharmaceutical combination. Appropriate doses of

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

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

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

A process according to the invention for preparing a compound of formula (1)
comprises reaction of a carboxylic acid (X=0) or carbothioic acid (X=S) of formula

(1)
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R2 R3O0 R(Il) 4 wherein Rl, R2, R3, R4, X and are

S §fined above, with a conpound of formula L-CH2-CN
X R L represents a leaving group. 5 In this
process the conpound of fornula (11) may be reacted
with a conpound of formula L-CH2-CN wherein L
represents a | eaving group su NG XHal ogen atomor a
tosyl or mesyl group or the |ikef under standard

condi tions. For exanplg j y be perforned
in an inert polar organi ’
N, N- di nmet hyl f or mam de_i
e.g. potassium car bg D . bl car bonat e.
Compounds of fornul mgy conveniently be enpl oyed
as salts when sug/¥3s pay be prepared in
crystalline form or as s@lvates. (B Conpounds of
formula L-CH2-CN are eithBr known or may be prepared
by known nethods. Conpounds of fornula (11) may be
prepared fromthe correspondi ng 17a- hydr oxyl

eri.vative of formula-£kl1): 20.0 XH HOOHR2 R3 O
WOPTEN 1R%2’\ﬁ)i’elgé’io>ﬁ aps R3,ar%ﬁj°’ %iﬁ%b&y@ as defined
with avempoihd BBRPBARA -CHSHONwheeinelX Rsppdsants diRaving group.

nmet hodol ogy described by G H Phillipps et al.,
Journal of Medicinal Chemstry, (1994), 37,

I3l protdls the Eormb&iind ¥iPfoklilaY(II§ PHEY bé pSactétEwitREdEdrhSdund of
fof g _r_ﬁig_enhs ﬁw taple for gerfor,m nrg t he
oropia, b 4N WRered + fepresents adeaving,groyp such as halogen atom or a

tosyl or mesyl group or the like, under standard conditions. For example the reaction

esénce of a base

may be performed in an inert polar organic solvent e.g. N,N-dimethylformamide in
the presence of a base e.g. potassium carbonate, sodium bicarbonate.

Compounds of formula (ll) may conveniently be employed as salts when such salts
may be prepared in crystalline form, or as solvates.

Compounds of formula L-CH,-CN are either known or may be prepared by known
methods.

Compounds of formuia (Il) may be prepared from the corresponding 17a-hydroxyl

derivative of formula (lII):

()

wherein Ry, Rs, Ry, Xand ™ are as defined above,
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conmpound of formula R O0O0H or an activated derivative

t hereof eg an activated 5 ester, anhydride or halide
especially an acid halide eg the acid chloride

in the presence of a mld base e.g. triethylam ne.

| mdazoliume ters f conve t ternatl S

o o Sxittlec fieo MEEDAPIOSY 14eScE sy b F i Rsficgle “BRal of

Medicingli oﬁérhns{ry,lr‘rgeﬁ} dsaozoémummt er T(lé e W@ﬁi?%ﬁhp@lses the

convenient crystalline activated derjvative
agldyion Oéﬁtrs?gwm %W R?HPUE'QHéh% 3?@6@@“9@ t%g]edestq_rosqg:h as a
dompAd of formli&IR,COCA oﬁ%ﬂ%éﬂvbﬁéd@éﬁvéﬂe‘jth‘éﬂdﬂé Qn Gktivated

ot her activated carboxylic acid derivative woul

SRS AAreydride aft h@'tsissthe@Of PRRESialy 128y acid Alider §9 the %‘%‘?‘ &B'Oﬂde in
thé grBgerzamePunchiaf bagy B, atriethlfaimine. 1%.@9&@&9@%@%@ offer

of acid chloride tends to react with the carboxylic /
CORYIURMi ernatives iditha goif rehigfidedBipisuiraction. fFor expaple the 1,2-

dirhéthi- ﬁ‘ilﬂm%‘iﬂllgnﬁ%gﬁzrt(ﬂ/)b?eﬂr@é@%e% QMn\fe‘ﬁ%i | GYstalihed Rictivated

an am ne such di e |'am'ne or 1-nethyl pi perazine.
derivative @f 2173, 3&%%’6@“‘6?@%@%?%'"% #&d-e i s provided
a process for preparing a 20 conpound of formula (I1)
O XHO HOO-R RZ R3 OR(Il) 4 where R represents
2,2,3,3 - tetranmethyl cyclgpropyl and R2, R3, R4, X
and are defined above, whi ocess conpri ses
reaction of the 1, 2-di netQyl N1BN“ini dazol i um ester of
2,2,3,3-tetranet hyl cycl lfﬁne’ carboxylic acid (1V):
25 22 PB60390c

(v)

Generally the acid chloride or other activated carboxylic acid derivative would be
employed in at least 2 times molar quantity relative to the compound of formula (1H).
The second mole of acid chloride tends to react with the carboxylic / carbothioc acid
moiety in the compound of formula (lll) and would need to be removed by reaction

with an amine such as diethylamine or 1-methylpiperazine.

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

compound of formula (II)

(1)

R,

where R, represents 2,2,3,3 — tetramethyl cyclopropyl and R;, R;, 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):
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O cl (iv) with the corresponding 17a-hydr oxyl
derivative of formula (I1l) OXH HOHRz Ra O(III)
PB§089@enpounds of formula (111) are either known or
may be prepared in accordance with procedures
described by G H Phillipps et al., Journal of
Medi ci nal Chem stry, (19 7, 3717-3729. The
fol |l owi ng conmpounds of fo (II) are new and form
an aspect of the 10 iny, nt ion>N
7a- (4-[(Di et hyl ami no) s %?{beg;oyl)oxy 6a,
9a-di fluoro-11(3-hyd roxy-16a-
met hyl - 3- oxo- andr ost a- 1, 4- di endl¥17( 3- car bot hi oi ¢ aci d,
I xXy-11p- hydrox
R R e ORI e nictely Qé‘“”éf'?é %*’@“éﬁ% U carboxyt 1 ¢
acid, 15
6a,9a-D‘fIuoro-11(3-hydroxy 17a-
16a- met hyl - 3- oxo- andr .ta-1,4
acid, 1 7a-(4-Cyanoben 9a-d ifl
uor o- 11( 3- hydr oxy- 16a- ne§ h Anéfzr ost a-

1, 4-di ene-17( 3- car boxyhig }-—6a, 9a-D ifl
uoro-17a-(3, 3-d i @ ; noyl)oxy 11( 3- hyd
roxy-16a- met hyl - 3- a%s G

androsta-1, 4-di ené- 17(3-cagboxylic f} ,

6a, 9a- Di f| uor o- 11( 3- hydr oxg; 17a- ( 2-1 sopropyl -1, 3-t hi az
ol e- 4- car bonyl ) oxy- 16a-

nmet hyl - 3- oxo- andr ost a- 1, 4- di ene-17( 3-car boxyl i c acid,

C@ﬁlpogr?ds[%fffbﬁh%&(m%% é]tHéF Rt BAMET bBYrephred fir éJc%rcfa‘H\ce with

ui nol i ne- 2- car bonyl ) oxy-

PreResuses dlescdbed évleG 1p- thihth;t_:_b dewrgal of Medicinal Chemistry,

(1094 P3705F 1 AOF R, .
p- hydr oxy- 16a met hyl - 3- oxo-17a- (5-trifl uoronethyl-fura

n-2- carbonyl)oxy-androsta- 1, 4-di ene- 17p- car boxyl i c
Tﬁ&'fgllowigé)’ compounds of formula (ll) are new and form an aspect of the

;-nethoxybenzoyl)OXy-
neyl7p- car boxylic

invention:

170-(4-[(Diethylamino)sulphonyl]benzoyl)oxy-6c., 9a-difluoro-11p-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid,
6a,9u-Difluoro-17a-(2,6-diflucrobenzoyl)oxy-11pg-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-173-carboxylic acid,

6, Qa-Difluoro-11p-hydroxy-17a-(4-methoxybenzoyl)oxy-16o-methyl-3-oxo-
androsta-1,4-diene-17B3-carboxylic acid,
17u-(4-Cyanobenzoyl)oxy-6a,9a-difluoro-11B-hydroxy-16c.-methyl-3-oxo-androsta-
1,4-diene-17p-carboxylic acid,

6a,9a-Difluore-17u-(3, 3-dimethylbutanoyl)oxy-11p-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-173-carboxylic acid,

60, 9a-Difluoro-11p-hydroxy-17o-(2-isopropyl-1,3-thiazole-4-carbonyl)oxy-16¢-
methyl-3-oxo-androsta-1,4-diene-17B-carboxylic acid,

6a, 9o-Difluoro-11p-hydroxy-16a-methyl-3-oxo0-17a-(quinoline-2-carbonyl)oxy-
androsta-1,4-diene-17p-carboxylic acid,
Ba,9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-17 a-(5-trifluoromethyl-furan-2-

carbonyl)oxy-androsta-1,4-diene-173-carboxylic acid ,
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PB60390c

%ﬁgﬁ Di fl uoro-11(3-hydroxy-16a-net hyl -17a-(5-net hyl su
P 0F - t hi ophene- 2-

car bonyl ) oxy- 3- oxo- andr ost a- 1, 4- di ene- 17( 3- carboxylic

a .. 6a,9a-D fluoro-11 ]
6 S DI 611 B H eaTaY i s WD s ienhens-2-
cﬁ??@@ﬁ%b-ﬁ@%:ﬁd%@a@ﬂ%i@ﬁé-@?é—c&b@kﬁi@%iﬁ?[ 3-carboxylic
6@ Q0 dflumrei 10 Brhydior=165-raethyl 1Tcs Gxrae byhicthiophsoeyd-) oxy- 1

bS] 3K -4 didin 17 comoxvioagid, .

6d.Pa-Qifudihl 13ne 54 tinpidoaazolé-Bicapirenbed- ti-yeingly} tBoymethyBa-
-di fluoro-11. p-hydroxy-16a- et hyl

0’5%'5"54{85"3?11&41'%??'5'-1%%2@@/%'& 994.3- cgr boxylic acid,
1ﬂo?-@&-(:ato?oﬂrﬁéth@fwm%pﬁeﬁé-s-carbonylg)oxy-sa,9a-dif|uoro-1 1B-hydroxy-16c-

met hyl cl opr opyl car bonyl ) oxy-6a, 9a-d ifluoro-11
Mgt drexeyandrosta-1ghdigae+ly B-cartoxpiceadi rost a- 1, 4- d

! ; . . ) . P _
e NGRS byt Boucd by 30 SrtiRlcto B Harony
16d-methyd-3ik8-amydrstacy 4-diée- WEf-banbodylioxasidand
‘I%g-f#ﬂllq@qrgl?%}g E&{;@ﬂél&?&a?ﬁ%@rbbﬁ;}l )%x&%&%a-cﬁﬁ‘doro-1 1[3-hydroxy-
160¢6tHh/08-d3%8! Mt oslal a 4( demgt Py L ab e Nigl hi ophene- 2-
car bonyl ) oxy- 3- oxo- andr ost a- 1, 4- di ene- 17p- car bot hi oi c
6 8pPifluaro-d 4 Pdwdrgxy16ermaethhyl-17a-(5-methylsulphonyl-thiophene-2-
“ox8 Lh 437 0%07 4+ A= i fL.oronet hyl -fura
Cﬁ?gqﬁég?%ookgﬁn%%h’éf%s aﬂﬁgg?%?fgﬁn%é %7@ car bot hi oi ¢
6@ 8ud)iflzona-16 A;HydroRy f1Buenethill-3-oxo-17 a-(5-trifluoromethyl-furan-2-
4’@‘@]’5@%@5&@5@ O ohe (YRR A Var + P~ vd
6@8Q-[AMEEre 37 a=(3-(difldbrBRRth RABjHeREOMoR)-a 1 B-ne&iodly-18Q-methyl-3-
Conmpound of formul a o
oxa-gndrastai-digpe-17 Bfcarbathigic acidet r amet hyl cycl opropyl ) car
bonyl]- 1 Himdazol-3-iumchloride is new and forns
an aspect of the invention. Conpounds of formula (I11)

Coampounds of bierpriep dVe.g-dimethybt-He 53 3-deiramethylexslapiepyl )carbonyl]-

1 QYA ided Q{S%#' w £H8 HO

CH3 %%6 "Iuwdsagn%ﬂg@& Sa 7N F@f) (b)M /
CH3 CH3 11l X0) O/ - F FF/ FFF

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

following steps:

{i, X = 8)

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

give the carboxylic acid (lll, X = O);
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Step (a) conprises oxidation of a solution containing
t he conpound of forrmula (V) to give the carboxylic
FRROQBYAC |, X = 0); 24 PB60390c Preferably, step (a)
wi Il be performed in the presence of a sol vent

net h wat er,, tetrahydrofuran, dioxan

FePTerAtlY b ngvér{@)df%& pefforRtery inethee Presenge of 2, spivent ggmprising
nAethé ! eWB%BCféch?erfu@é}d dlB)EaQIUGhIlé‘thylé?feeéﬁgéleé*m‘éﬂ{y@ﬁérs For

are et hanol wat er or tetrahydrofuran, and

SREPIEr 4819 8 NAAPR ¥ielst ARG AN D TRIF R 0 SOEFEcaTg Methanol,

wadrelor a@ﬂahﬁirb@ﬁ#ﬂr ahdl’ ABreapréfekabfntare QNQ?éanorariQtrah drofuran,
dleth&Iene di met hyl et her are_al so preferre

ShrN: Bt B daeIELITRNI B SoNeat a1 FdsEyiene. glygol
dﬁﬁ&hﬂbﬁﬂ?ﬂr bRO8IB airefétrbl SORERLs: wﬁbﬁfn%ya@thbnaﬁﬂ‘(%naod%@%bly) be

be present in an anpunt of between

eﬂ@'%w@getaert ith watslintPreferatie tae ﬁ?lt'?rﬂ‘?gw'ﬂrﬁﬁélf?%ﬁ”t in'an amount
of bekween IBRE 100619EREAD Lo/ tHéeéﬁ’i&?rﬁ o tﬁé‘@ta@tﬁ@oﬂnatenal (1wtl more

especially 5 vol. Preferably the oxidising agent Is
PHIfer@Blyt betweem 4aaﬁ§!LﬁwolofeSPegahbﬁ AP eBiaferabl¥ e oxigising agent is

p?é’sehhfh SHBMBLNOEF 1 b%&$@éc{dl%ﬂt§?&l§cr\/b% the Qhoﬁfﬂaéflpch@ starting

when a 50% w/ w aqueous sol ution of periodic acid
"@w%yeﬁor ﬁh@ﬂ@'%u avhenng wemfwﬁaguwsmcé@tmt of ededic acid is

b, e Qﬁalﬁﬁ %]en@- nHYbe Pé@ent( frﬁbﬁ;dn‘(&nﬁ Qf Hafveen 1.1 and

am)unt of th mat er 1 al
1Bwbfrelpts tp ﬂbétamt ofi ihe yardingwmateriad § et mqrey prefgably between

1Hr 5&?5@@' é@ eElgﬁ‘y @)Sngrbf%?ab?} e Mlh%}br e e tslﬁﬁeh use of

n1ca oXl1 di st ng ag ent
ad;hem'@al ﬁgldﬁg@rﬂgam |Mor|gepr?f@rabdm| ithe exidiging @genb\wil cbeazarldd:c acid

Pliodik §abtqrteﬂgélfemesrecm)%s 5919' % &Tﬁsﬁ géﬁt' Wi be periodic

agen acl or SO I um e
aé@@@pdlunyp@mdatm eapeniall. peripdie agit Nlerlnytl\(ejy (airrin addition), it will

argdbd iy PB)e’maltéd Wt 'the %xﬁﬁngﬁ s Fn%g @r@frlstehgﬂy dalth\{’:able oxidation

oxi dation step may conprise a
reastien.i eg, oeg.whithe Uhilﬂeehalutantﬂoswygﬁrr \Aiheth othe cogjdgtion  reaction

; -d [ Ii: o/
58 Syt R, SAPSHLER S04 LS5ty A iy o
methenet. ab Pyefprablynestepn@) . wikr isfrelvabihgybading ptheayeagehts at room

R B THA G GOS8 8 eI L OTPRAEL o o

aroun
formrelac OHPST@H el bef isplateadaby rddystaﬂ:@)mmrmynnbme« mbﬁﬂreml)dnye by

) I fro L.0n
oSG0 1R T 4 SRR A BBl o, s .
XFO) icwateou rSdterfswfgdywelhavé IcIIsIcovéIéd XeD)it is $1|gw eesirable to control
u di scovere hat, i
oBUEHAEE et S e L ABBR, FARe 5 et o
addtipo vhdinbfsofventray aNz(tenl | WherOthe mqnys&alhsmt:bahedaénfxormed using
' Li-s ent e t er t
oI bR % wRrce" (e O atpougn gt ants
s¢leentwarbperties anay muemeatedawbemmr fdund ethef tHe TryS)alline product
better anti tpr erties. may be .
PR 5B Pt bR ARl gL 2 e Bilul to fitr.
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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30 produced is very volum nous, resenbles a soft gel
and is very difficult tofllter Wt hout bei ng
PBSRBPEE by theory we believe that this |ow density
product contains a |arge anount of sol vated sol vent

e crystal lattice By contrast when
th@BWdY"f’ub&ﬂ%"eoﬁ“ahF% H@”f@r@"&ﬂ‘}/ch FyHains j!%"@ Qfuyof spjvated solvent
wikin uelcrgsiai l|flicet enperature) a granul ar product of a

sand |ike consistency which is very easily filtered is

produced. 35 Under these conditions, crystallisation
Steprb‘;aJlll Wpib@ﬂm&é\ﬁﬁﬁseaﬂ\b&&ddﬂfoﬂLHTQ ﬂea@@h*tr siit@adle foS convertlng the

al | | eted with few haurs our
C"\V%E’W@E@C "ﬂw&p RRLERLSE tlgg,carggth%eggdul ’{ ﬁ&ir%g \Hé'“g hydroge“
sighii&yas tdather Riith agél.ﬁtﬁﬁle&fouﬁ t 6§NézAbdry/Idiiniiddz81eqICDI) in
no of sol vated sol vent e cryst al lattice.

thetREpsenss °\M’=‘ISP'tQR}?)P%‘&?’Ptfgcé'mﬁthﬁfe”f‘?f@' &ddi tion of a
reagent suitable for converting the 5 carboxylic acid

Séll/étles cﬂ(com%buhdbt & fbhﬁul'é&([)hmléﬂ Qifé:nél%l‘@si()ldgloall)ﬁacce%}able may

. usin gas toget er wt
be fisel) 25 wawqﬁ@e%g@nme@repe@i%rgﬂ BRMPRUNES oPfe farngia) (1) or

pﬂg)%lolé II?%@(%&ﬂ‘é’tﬁe ghivates Hdrédil € sol vent eg.
ormam de. Sol vates of conpounds of fornula

(1) V\,hl ch are not physiologically acceptable nay 10

CBﬁ]pHWsUJJf ﬂﬁnblat(ﬂrdWéraéaﬁé or BoBfesRhERB aér'neﬁ‘stFHte agonism at
conmpounds of fornmula (I) or physiologically

thgahégecamiceid segapires t her eof . Conpounds of formula (1)
and/ or salts or solvates thereof denonstrate agoni sm

at the glucocorticoid receptor. 15 Conpounds of
Cegpaunds of formula/ G ardipr salisr orsgnlvates dhereel may dgmpnstrate good

atRR AR r9 90&8 :ﬂ@ -1 Rt am’%&&’i&%g@ Opggéﬂn‘?a%ok%ﬁ@ and

predi ct ab har ‘inetic an r mac
pfb?éﬁ@opfémamlq @&e\@mgo They aimmamaae Waﬁtrawe side-effect profile,

d&hSSsuztd £ Gbr )(é#\bié e% r%géﬂ%tﬁﬁtsreﬁ%cﬁ\gg/cfo?rthéaéﬁgﬁ&&'txccﬁa receptor

I ncreased se ect’l Vi OrtIC_] rece
O thee Pradestgienyy gecepton endise empmes% dsedectlivmc rfelamocortlcovd

re%Sﬂ:t%Pt ddlated oEraHi:%@%%%Ei %‘?/%P tr%%%ﬂ&é?f n at@‘él Jikely  to

transrepressi on over transactivation and are |
bénesnatibleivilhea eprivienigntregiremokireatmenti imbuotantpagiantaent i n
human patients. The followi ng non-limting Exanples
illustrate the invention: 25 EXAMPLES General
Tiehtodensing groagimitingicanfiplesillustratevtie ipearfionmed usi ng
pre-packed Bond Elut silica gel
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 to 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

mede (ES+ve and ES-ve). 'H NMR spectra were obtained in CDCi; on a Bruker DPX
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cartridges available commercially from Varian or by
flash chromat ography on pre 30 packed Biotage silica
PB603RAs. These cartridges were pre-conditioned with
di chl oronet hane prior to use. LCI\/S was conduct ed on a
Supel cosi | LCABZ+PLUS colum (3.3 cm X mm |
4Q0 spegipmatenwerking, GO 3 Milzeang- MT&ﬁ?ovﬁ'@mas ;rrtternét gtandard

th‘ensrqﬁi ﬁbm(tﬁ@'ré’s“i‘dﬂal Mo@t@h Ol 20 'ﬂpﬁt% water in

acetonitrile (solvent , using the tollow ng elution

gr adi ent 007mn0f%B 0742mn100%3 4.2-5.3 mn
Irﬁ%n@e@ate§3 5.5 mn 0B at a flowrate of 3 m/mn.

spectra wer e recorded on a Fi sons VG

O&alglcd:m@*n:’@t emives, gmngtl)ax/asﬂf@dhémtoll\é-lstrmetd a@d 4odled I(rae}rsollutg)n of
t
23 BB, HASln el AL FERAARD i

dichiorynnetiarad (7 0iril) containing drethylformamrde (2drops) and the mixture stirred
683%198m9 sfoll\ye% c\)rvalslelv?épgya?é 1rgsérldr5g'? acrtil ctﬁorrd(e was redrss‘.o%\?ed in

dicBlbForghane Enap bad \wdeed B9 aVvdtey \anansbiorsat des), sbiudior st 6k, 9a-
713-car bot hi oi c aci d Oxal chl ori de

diffaroalddfeld ordihydraxy- e meln 3z9erera@ar°@itq:i)4 c&%nq:ﬂ%ﬁarapghlmc
a&d %63 +H- F‘r;ﬂhﬁp’%"@tt éty'(@ %%ﬁﬂ%\r lof SRS | drerdgthyd 372 3498.3729)

| oromet hane (70m ) contai ni ng
(w e? Ezynmmthwsrm dl@hlpmetb@)e A@0mh e comtaininge teethylpeinel @2.03ml,

1£.§rngﬁi) THaEm ARl §ids %@g@"t@%ﬁ Wr@%tén‘?ﬁér%?é gﬁ‘& Isfler 1.5h

de was redi sso oronet hane
was d wadbied smcassvelyrmtharaduew etdeume)vroedmnata)nﬁéﬁml) ™

hf&} % é;gé {ﬁ%m%&%digmrgez a os[}%g dieq through a hydrophobic frt and

evapoeated | SFhearl”balﬂhalorsolid awasl (irssolyed Fni Ididxepe €t40ml) and  1-
Al ol A0 S B8R 314t et e % T
mixtiretwas them addegczslcwryt to anmgardushinstivied, mikhuse of RMLhydrcwtabrlc acid
(zi‘totn%m% L e rﬂm {iﬁﬁ:‘%re@&r‘é&%d%ﬂﬁw &tf:r‘irSFon?etﬁéhe (300ml)

ucc ssi ve aqgueous sodi
and dhe bex’nrzat:e wab58drwith Wterhytdd od:iddortmrou@‘craj Wd@@h&blc ahnitl and

e\%\ﬁggagcreé t]‘lgng% L].-ﬁj wgg gESgPRIQ& e Bxgnehﬁﬂsso%rﬂptrcg?t%d iabaiﬂr\‘rﬂth 1-

e T esi SOl |
methykaperaZide QB2 minfdr ]ZOhrré’hhyhrpiup&emm am:le(:lastdtslpmtp a vigorously

sttt SR P WREHRA a8 cotinLly W, 98, s Hpqyre wes

eﬂtadefdedrtmmchtorcenetharﬁ\/(mdﬂmtdl the iegtractivehsh€@ O@thiatemahd dried

i £ RaFebhontCf T8 spSorkfR. Fiffabt By Bhidhateqranny gn = 900

bioteger catrdigdrushal iritiatiy giycbhhmboahm lﬂnallyf cydioh@mdne:ethyl acetate

(ff g)dp Ci§i acgﬁtg qt_l-grglgfjgggﬁté% g ﬁ%%\ﬂf?{ﬁMg entron %menS gé prgne

Intermediate 2: 17a-(4-[{Diethylamino)sulphonyllbenzoyl}oxy-6a, 9a-difluoro-11-

hydroxy-16g-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid

4-[(Diethylamino)sulphonyl]benzoyl chloride (134mg) was added to a stirred solution
of 6a,9a-difluoro-11p,17a-dihydroxy-16a-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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met hyl pi perazine (3.23ml) for 20h. The m xture was
added slowy to a vigorously 25 stirred m xture of 2M

FM oric acid (200m) and ice (200ml). The mixture
was extract ed wi t h di chl or onet hane (300n1) and the
extract wash with water and dri th

R Fiasolbee 2Pee e VA PUECR NI LR Agpials (3x30m). The

cOLAHERL BRYaARN ¥xtPaLtd WG whiHEdagRh Nt HCAgSOHS) Bﬂed through
initially cycl ohexane and finally cyclohexane et

rydeaphpkic TtANE) eAPeraled ta a@etthemeeweem&: § 8 W f%am LCMS

rbfelBort @heatdsaRint i me 3. 99 nmin. 30 Internediate 2
17a- (4-[ (D et hyl am no) sul phonyl | benzovl ) oxv- 6a, 9a-di f |

uoro-1113-

S5 oAl i o AR %@mm 2rtows

rpty:ntltnh tiree @8ilninand the m xture stirred under ni trogen
for 2h. More acid chloride (134ng) was the m xture
stirred for a further 2h. 6M HCl 27 PB60390c (60m)

Ineenédigie aed@-lauﬂdorbhﬂ Bmvdmxva %fxﬁneﬂwt-edxw m ( ,12@(:3-
ex re
B-C3 cvée

F‘Wﬁdr@@hqwn? fG&'gu éiﬂ@orSMQBolr?atcﬁﬁ&/o‘i'&(ygméﬁmEﬂﬁl BJoRb-%ndrosta 1,4-
onpound as a white foam LCVMS retention tine 4.
c#rﬁr\e-ﬂg& ¢a|fb@gyh@dacad d@XR: H. Phillipps et _al., (1994) Journal of Medicinal

dh&?? %t@dr 7, ﬁfl\i‘fﬁ o Oﬁ% n{f@#o%i%@ ?&freto R RO B ¥ fsritRdiate

1. 3-GIMY-rateitios tisne 13.38 ohirene- 1713- car bot hi oi ¢ aci d
Prepared using nethods simlar to that described for
Internediate 2. LCMS retention time 4.06 mn. 10
Ilhtatreedmtdl5at1 éa%vﬁmaalcabbhwm-mﬂ% difluoro-11p-hydroxy-16c-

@b%h@ﬁdrl@@ébﬂohﬂ ciMdri@e Ko, QB%E@ Bcrﬁrﬂm) was added to a stlrred and cooled
6a, 9a-di fl uoro-11f 3, 17a- d|h dr oxy- 16a- net hyl - 3- oxo- and

(ieg)s sglufion,_ ofBeflec @ﬁlecgoﬂaﬁﬂasz;ﬁlh %rtﬁacr@ethw 3-pKpandigsta-1.4-
. [
eI 050 ) B B
forn2ferand dhan grouted IDEVBM EICENTheo mixtineewas 9tradgtad twice with ethyl
B! B Eormbined praania exracts were wasfled suseqssiushy with 2M HC!
apd pgioe and evaporated to give the title compound (296mg): LCMS retentlon time
3.67 min.

Intermediate 6: 6, 9a-Difluoro-17o-(2,6-diflucrobenzoyloxy-11p-hydroxy-16aq-

methyl-3-ox0-androsta-1,4-diene-173-carboxylic acid

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

retention time 3.45 min.

Intermediate 7: 6o, 9a-Difluoro-118-hydroxy-17 a-(4-methoxybenzoyhoxy-18a-methyl-

3-oxo-androsta-1,4-diene-178-carboxylic acid

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

retention time 3.38 min.
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met hyl - 3- oxo- andr ost a- 1. 4- di ene-1713- car boxylic acid
20 cl ohexanecar bonyl chloride (0.081 m, 0.6mmol)
R d to a stirred and cooled (ice) solution of
6a, 9a-di fl uoro-11j 3, 17a- di hydr oxy- 16a- net hyl - 3- oxo- and
rosta-1, 4- diene-1713-carboxylic acid (200ng, O.5nmol)
in pyridine (3nml) and the m xture stirred for 2h and
B ARedIXE 82 474 14Ty aM BAzoy| DX G-600 96l 4ifl Gordaid BE/dFBGL 188-methyl-3-
tmnce mnth ethyl acetate and the conbined organic
£ = (earegediegsidvel y with 2M HO 25 and

ébaﬂ@d aur@n%ws DR6aL G @ Vit sivee 5OTRGMIate 5 LoMS

2 retention tinme . | nTernedr at e
rgentlon ime 3.36 min.

6a, 9a- Di fl uoro-17a- (2. 6-di fl uorobenzoyl ) oxy-1113- hvdro
XV- 16a-7

" r:’otlat descrlbed
v ? WA . e 3.45 mn.
Hre]pa&eﬁreuisnag enémods Stmllal' to that described for Intermediate 5. LCMS
t9 IP% Qr o 1113- hvdr oxv- 17a- (4- nmet hoxybenzovl ) oxy-
r'itég qpetfrm, 98 0- andr ost a- 1, 4- di ene- 1713- car boxyl i ¢
acid 35 Prepared using net hods sinilar to t hat
escr

260, Oed B Srdimethyibutano
@I%@W@ﬁﬁmH;bﬁé-&l?@%a%xﬁllcféd@fo 1113- hvdroxv-16
0X0-andr oSt a- I'ene-1713-car boxylic
Pa@wafeqbr esiag eneiheds gsimiar deisthal weperibedo farh itermediate bz LCMS

rét%ﬁtldrf‘ﬁrﬁé@%' Rint 5. LCM5 5 retention tinme 3.36 mn.
I nt er medi at e 9'

17a- (Cycl openti/l met hvl car bonyl ) oxv- 6a, 9a-di fl uoro-1113
IGtBH RS 11; 6e, 9 Difluoro-11B-h i

catbodvlﬁbmfﬂmaefdethwi-&gxmmndmdta 154-rd|dner1?t[3ecarb@I¢ asidr i bed
I{rﬁéaé{aﬂ;lgﬁr nge grlni ods S|m| ar to JIRatr %tegéﬁb'e nfotrI Tn:f‘ermed5 atgn & Lems
rétantan ihé BLasrminl7a- (3, 3-di net hyl but anovl ) oxv-1113- hvdr
oxv- 1l6a-

met hyl - 3- oxo- andr ost a- 1, 4- di ene-1713- car boxylic acid

Integtedifte 105 68.9/ i nges 1§ervu+oa<w-16@-rh@tavl Jlegs T peglinaline-2-
Interlrredl ate 5. 1LCI\/B %5 retent| ondtl me 3.46 mn.

Iﬂré’pel?'t\!c‘i”@éiﬂg Héthgs'sirﬂﬁ‘érOWHh&t’ %EE‘EHU%HO\‘& flitermediate 5. LCMS
car bonyl ) oxv- 16a- et hyl - 3- oxo- andr ost a- 1, 4-di ene- 1713-

retapliswime 8-48¢1@- Pr epar ed using nethods sinilar to that
described for Internediate 5. LCVB

Intermediate 13: 6c,9a-Difluoro-11p-hydroxy-16a-methyl-3-0x0-17¢-(5-

trifluoromethyl-furan-2-carbonyloxy-androsta-1,4-diene-17 B-carboxylic acid

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

retention time 3.61 min.

Intermediate 14: 6a,9x-Difluoro-113-hydroxy-16a-methyl -17c.-(5-methylsulphonyi-

thiophene-2-carbonyl}oxy-3-oxo-androsta-1,4-diene-173-carboxylic acid

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

retention time 3.28 min.
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20 retention tinme 3.38 mn. Internedi ate 12:

6a. 9a-Di fl uoro- 11

PE6QRAsK V- 16a- net hyl - 3- oxo- 17a- (gui nol i ne- 2-

car bonyl ) oxy- andr ost a- 1, 4-di ene-1713-carboxylic acid
IPrepar_ed 1ug,i ng net hods simlar 1t 0 th%t qllescri betd Itf or

£l

2 Bo.Ho- 1P g D-NYefQs § C /
thiBbEE S LAt BnviRixy-3-0x0-androsta-1 4-diene~1)7/ -C rbox lic acgj (5
Rreparedovsing:t methofisir similar dar hahydepeibedaiferr dxemmediate db.eh CMS

rtg‘g% ic acid Prepared using nethods simlar
r?fg%ﬁ%g?ﬁ%g'scrl L?éd for Internmediate 5. LCMS 30

retenti on time 3.61 min. Internediate 14:
1 gl _efI UBY SoififorY _ag Vet %o%&&éd&carbon Noxy-11
16k reihe® oRo-aadosny] J-dikne 3 7Toxarboliostia- 1, 4- di ene- 1713

-carbgxyl.ic acjd Prepared usi nmet hods simlar,. to
FrRereq sLtng yBRIgs SRV fechal eatinsgdor MimitdaIS, 5 LOMS
reteBorstim8 35 min29 PB60390c I nternmedi ate 15:

6a, 9a- Di fl uor o- 110- hvdr oxv- 16a- net hyl

-17a- (5-net hvl t hi o-

IhfeHASds@er72 96 FNRAONH BIWYroky ABP-rAGEIGEb- 1742 gree- 1713

-carboxylic acid Prepared using nethods simlar to
tetremetyrsyaioniepyi¢arbonvhpsy-ardipstac! 4rdieneng B-

Ftég',g%gg hﬁB i"ﬂ]oﬁgﬁ LC‘“%@“% l ?%%—S‘;?%Tgtpgl;%gf%gp]q/rlo?tg;gyd_f- iene-

1¥G-davtshoayli/acid (G. H. Phillipps et al., (1994) Journal of Medicinal Chemistry, 37,

7B D005 T Bl i T S FSAE G spocs
sfroilarltdﬂtr?t ﬂed:iri?t?e& fér. Intethdiatecd drCMe netention Bnd 3. 2%imin. 10
ntermedi ate 17:

9a- Fl 1113- hydr oxy-1613- et hyl - 3- 0x0- 17( x-
T 5 ’ () : | £ ' -

-I-C Al PR Q)

42

, L/a-dr ny Y - 0X0- andr ost

a-1, 4-di ene- 17(3-carboxylic acid (G H Phill inps et

Rippared 10989 methods sigilanvibel tbrhalesathesi forr ntermediatg 55. LCMS
Ehfortrd 3. 8 ind: 2, 3, 3-tetranet hyl cycl opropyl carbonyl

r(é:{thﬁo?r?&ﬁ usl ngI nmethods simlar to that described for

Internmediate 5 . LCVMS retention time 3.75 min.

IBHAEAER! &L §70-(2 2-Dichloro-3,3-djmethyiclopropylcarbo

Ul O V= U

O. Lrd-( o- Ul =11 ORX ETEe- o9- Cd
1,18ahvdrddy vi@remeth$33-bxatandresthbigd-aienkbyi 7 3-carboxylic acid

- 3- oxo- androst a- 1, 4-di ene-1713- car boxyl i c acid

Prepared using methods similar to that described for Intermediate 1. LCMS

retention time 3.58 min.

intermediate 20: 17a-(2,2-Dichloro-3,3-dimethylclopropylcarbonyl}oxy-6c., So-difluoro-

11B-hydroxy-16a-methyl-3-oxo-androsta-1.4-diene-17 B-carbothioic acid
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20 Prepared using nethods simlar to that described
for Internediate 5. LCM5S retention tinme 3.59 mn.
PBRO8PGedi ate 19:

17a- (2, 2-Di chloro 3. 3-di et hvl cl opr opvl car bonvl ) oxv- 6a

9a-di f | yor o-

Preparad, ¢S5y mfé*apq?eﬁmﬂar 300 ht afieficgled,-for Anigrmppdiate, i3 LCMS

refdérition YideC 401 4.18rgipar ed usi ng met hods simlar to that
described for Internediate 1. LCMS retention tine

3.58 min. 30 Internedi ate 20:

|n@e?g@a%te2%1gr1g@@@mﬁeﬁ BBy kS 2 06 ANbERT IRAYdrbRX Y8 Sa

methyR3evehandrosterhd rdianey] ZRcarkothisigRgidt a- 1, 4- di ene- 1713-
car bot hi oi ¢ acid 30 PB60390c Prepared usi ng net hods

Pl%' ?Férﬁsaﬁrgombmﬁﬁig%ﬂ Zcp%gt &é)gcrlb?& fﬂrqﬁgmﬁcﬁ‘iat@ E1| lt% retention

tnme& 7@yl ohexvl car bonvl ) oxy- 6a, 9a-di f| uor o- 1113- hydr ox
v-16a- 5
nmet hyl - 3- oxo- androst a- 1, 4- di ene- 1713- car bot hi oi ¢ aci d
InErmediated 221 Sor@p-DElbad $1 Shydrbey- 1@ rictted ‘des@whé&dlsﬂlghonyl-

M@v—é-oxo-an rostta 102 dlenema/B carbéﬂumc ac;|d

6a, 9a- Di fl uor o- 1113- hvdr oxy- 16a- net hyl

Prebéred( wsifg! MeksdtsPRORINE -to_that described for Intermediate 1. LCMS
t hi ophene-"2- car bonyl ) oxv- 3- oxo- andr ost a- I, 4- dl ene- 1713
retemiiph dimei H1@ miiwi d Prepared using nethods sinmilar to

that described for Internediate 1. LCM5S retention

time 4.10 mn. 15 Internmedi ate 23:
_@m_ar_qt_a_mwau-mmermvm- bydre#6 $6 arertetiwl- 33}xox1<7a3(5a (5-

simlar to t hat descrlbed for Interrredl ate 1. LCMS 20
Prephesalt iusingt nthalis4 Biniiah. tol MHa@r dexdtibé® 8¢ Intermediate 1. LCMS

regﬂlgnh%‘{);\%wﬁ-l?a_(3_(0” f I uor onmet hyl t hi 0) benzoyl ) oxy-
16( x- net hyl - 3- oxo- andr ost a- 1. 4- di ene- 1713- car bot hi oi c
inféiirddiafe 549000 £ Birddld) 97 483 lor i B bBndd}bxy- 11p-hydroxy-

described for ITnternediate 1. LCVB retention

160-pethyl-B-oxprandrastad | AtdierEh 17 B-carbothioic acid
2.3-dinmethyl -1-1(2, 2, 3, 3-tetranet hvl cvcl opr opyl ) car bon

P?élplafe%l ul_s|-ingI r%]e@l%ég Is,i_m?fl_alr %nﬂwgthclie%rclrlged 22 ntermediate 1. LCMS

retention time 4.23 min.

Intermediate 25: 2,3-dimethyl-1-[(2,2,3,3-tetramethylcyclopropylicarbonyl]-1H-

imidazol-3-ium chloride

Oxalyl chloride (360ml, 4.1mol} was added over 65min to a stirred solution of
2,2,3,3-tetramethylcyclopropane carboxylic acid (600g, 4.2mol) 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 minutes 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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Oxal yl chloride (360m., 4.1nol) was added over 65nmn

to a stirred sol ution of

Hﬁ@ﬂ&?pﬁ-tetranethylcyclopropane carboxylic acid (600g,

4.2mol) in dichloronethane (3.6L) at 34C. The

solutl n heated ta.reflux for. 30 mn ang.t

BB otectes B alriibuopastion By SosShelhinmanans did 521,

s(4agdrySahdrahgn idredliicd eacumt haee a(tlzszlam Bionas radeedo give

over 45m n maintajning the internal ratﬁ e argund
& el0VEz)

Injesmegliale 25:a% 1 WA $AUhERNIGH HaE BredC ¢ @ J
223, AFGLOAE ( &4.; Ql&ﬂz\/\@ﬁ)aﬁﬂﬁ% B 2 gbsTBAY LS (5. 1H). 143 (s
mai nt ai ni n t e i nternal terrperature around 18 The
61,33 (swdb)-cool ed to 5C over 30 minutes, stirred at
5C for 30 mnutes and then filtered. The product 31

EP(%?;@C was col ected by filtration, washed with

d|chloronEthane (3:1, 3x1. 2L) sucked dry and
E‘i(]ajr% le 1

rs to
nnr:
teﬁd‘dnﬁéﬂmvslopé@ﬂbﬂabbnﬁ)04(5-aj1dros£la-1 A-diéte-173-t8rboBidld adid S- J
2. 4Hz 4.21 (s, 3H), 2.96 (s, 3H), 2.21 (s, 1
cygnomethlestel 5 g1y ' 133 (s, 6H). Exanples Exanple
Blomoacetonitrile (0.042ml, 0.6mmol) was added to a stirred and cooled (ice)

sglaggr?@ Inlermeglaf’L %3(—1I%dr OXOVZ mmo an sogq ium Ryc;?ogerg ca2bonate
(2, mh%ﬁmm i HZDMPY(Bﬁ'@T mwrﬁtﬁagenamf ot mrixturd- diredeatlroom

3-car bot ac thvl ester
RS L ISRy BmEe oG BrrdImo hes addesh apg the mixture
stiréd If&dmﬁm m@{ an HmQAml)S&ithHeﬁnNéxfsr (srhe ranadéiahieronethane
élzo 22N and sodium h B%en car bonat e

leimger%adzwsmﬂﬁ) orsﬂnlsmha(sgm Aleg WRYEh SuFrgstingly with

dudr Sodhdirh iyaieb EQBOMaLE SidBbHhe (G ér?chd d th h
g? hyl am ne y@O g(?gml 0. 29m(§rgi;):mwas ad d ) ne rough @

hmfi??'ﬂfg%c frid @nd ,eg,@pqrgt,ed & AvResH Q‘Rﬂtﬂ@lon(%ﬁ?q E% aa'i"rP&? using
iR ctchiHbkafd darl Q‘hh'aw O&Vétdhéﬁ@\e dthiil hevafee RAdgsle the title

organl csghase was par at ed washed successi,vely with

BWi): d-rﬁrﬂ§dleéf§‘é‘ﬁn tmeshPamd, OIS M bri ne
(5ml) and dried through a hydrophobic frit and
evaporat ed to dryness. Purlfl cation on a Bon El ut

HAdLor(4i[(Rieth 1 EIZEV OX¥h0e. Sondifleera=i 1By
SRR A ok il Loy SETBOI
efeanpl e 2:

ekdfpfel 2l (BLLRALY RIS {hBRRDYLPE NG ROtk 3Rl b that

dbyatibes yorBamps hyllGIAS oreterdind tiowt 3162 i, dive 1681 MH'3- car bo
thioic acid S-cyanonethyl 25 ester Exanple 2 was
prepared fromlInternediate 2 using a nethod simlar to

Exbable 3: 17a-(5-Chloro-4-methoxy-thiophene-3-carbonyloxy-6a,9a-difluoro-113-

hydroxy-16a-methyl -3-oxo-androsta-1,4-diene-17R-carbothicic acid S-cyanomethyl

ester
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: 6. 9a-Diflugro-11p3-hydroxy-16a-methyl-3-ox0-17u=(2,2,3,3-

tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17B-carboxylic acid

cyanomethyl ester
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descri bed for Exanple 1. LCVS retention tinme 3.62 mn,
mz 691 MH Exanple 3:

| or o- 4- net hoxy-t hi ophene- 3- car bonyl ) oxy- 6a, 9a
-di fluoro-1113- 30 hvdroxv- 16a- et hyl
- 3-0x0- andr ost a- 1, 4-di ene-1713-car bot hi oi c aci d
S-cvanonet hyl ester Exanple 3 was prepared from
Mdth&t Redi ate 3 using a nethod simlar to that

descee?g? I?Okﬁ__lsﬁ@gpge(%%mg%as{ L0 19" himey SinaCelhily (ice)

sbRtiGR-dh frtereieetiald 18- (@2amg X vi. A5amoBt vd -sddrine-chfiforlate 41.29g,

e : . . ,
12&”?’89% iRy QM o PBHY IMEEeH AHTRIPAX FDAntieo Stidiure. Alilifed, &t 1room
tErﬂl@erﬁﬂfr@Wth CMBfd %dl@M%ﬁPlﬁ@{dfM 2%&@“,3@ aBB&D 3R che mixture

A Bronpacetonitrile ) 3. 29mmpl )

Sﬁ‘iﬂ%‘%@rtaofuﬁhgrt 18 <Y Hih(208%) ‘@,‘68 @q:lq%i)drogmsgtf@lbwdoq\/\fwater (25ml)
ahﬂttﬁé 'Hﬂ%?g @aéd dxG34e8, wrﬂa &E?ﬂ@&e\atéqu%% UrReC adrRsinad %rganlc

12. me@.%e m ) under nitrogen and
eE‘H%CtW%WéSW FUCPRYivaly \P"Hbﬁﬁl‘feé’h'ﬁépﬁ'tim Rydregengarbgsies (50ml)

ah8 Brind) G8fPosRE ar.éﬁﬁﬁaw% Eﬂ?dﬂi%@ﬁ’m&ﬂﬂarﬁ&‘%vﬁﬁdﬁét@ﬂ &0 dryness.

stlrred for a further Onl) was added
Farifigatione ono@ R dutnenedfidge syaing faﬁtallx Heyclahexanee apgs finally

c?dbtﬁé%@h@@tw tBe@td¥!1 85R Meltitfe? ¥GABdINd 5&1% AARDISBRS (485mg):

anic extracts were washed Successi vel

selentionimasmpdnegavz 889 Mshat e (50m ) 10 and bri ne
(SOnﬂ) and dried through a hydrophobic frit and
evaporated to dryness. Purification on a Bon El ut
dge using initially cycl ohexane and finally
cycl ohexane: ethyl acetate 3:1 gave the title conpound

o0 D oS 3 e bR N mig A oo i .- 7

ch®okylie- atich (H0gX Y 2y ares hﬁrnﬁd@l’@Qﬂr@magsBa‘Hﬂolﬁwdfeeﬂ&pénded
e TG Al v T
of 1. Btimetriylintidezort (12090 1A4sPE s Waker@S0mf dadinkireng 18k internal
D A % Yo B B A 2 ) v
aﬁ?@?f}@tq mlernalgszétp% tgagqhtepﬁﬁt @fpePatlietaround 19°C. The mixture was
Sfir o Kept A epaFamte: beRaTn M HET ToRTyAad water

(ZOOKKIVT @iivGstopyaéthylb@shel Qa3 nzam@nd ahBeBronsdebnitrile (120ml,

Seqéient A ldéprﬁ?ﬂamtwgy %@érﬁ?lut@ @??Qﬁ é/vat dure vSas heatgd to 53°C

fckrrmm@ﬁgtnﬁé Eblutich \(vae%@led 25340 8R4 h- M@h?lp@ﬂfjéi‘ihe (105ml) was

sequentlally to the solution and the m xture
afded. o dh¢ Hixggre was stirred around 34°C for a further hour cooled to 25°C and

washed sequentially with 2M HCI (290ml), water (290ml), 2% potassium carbonate
solution (290ml) and water (290ml). The organic solution was concentrated to 3.9L
by atmospheric 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 cocled 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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for 13 hours. The solution was cooled to 34C and

1- et hyl pi perazi ne (105nml) was added. The m xture was
PB60BPEE around 34C for a further hour, cooled to 25C
and washed sequentially with 2M HC (290ml) wat er

B Gk axylcar )
oicpar:r’dsrggagloﬁ Ehén@H!ZESdé ﬁﬁb é’dr@&i&daﬁ{ét@ﬂestﬁpm ed to 75C

Exarplg. I jwast ﬁsﬁpp é’ er drﬂemcyaten‘i usinged m@rodssrrtﬂarréo that

d@écrlzé@f@%;?lﬂﬂhﬁg ARRtiod HRE EPhRd rﬁ/ﬁséé)ﬂ?ufvef

hours, s a further 30mn and t t er ed.
The product was washed with

omaandtﬁstbduct-shehe 1Gert’mm¢@d 4yamrrmth3£_355mh| te soI [ d

%%%%I S{efgﬁtl & Fﬁﬂo gog1 ?ntermedo aqt aé nues%gl'ISI ngthl\état srmqar to that

3
ddstabédCiar lExh gpﬁ £ LS yedentyn Hiae Bd8dinfr, vwe 676LMHB- hvdr ox
v- 16a- net hyl - 3- oxo-androsta-1, 4-di ene-1713- carboxylic

acid ¢ anonet hyI ester Exanpl e 5 vvas prepared fro
Example /e Ao Se-DiflUore: 1] §-hydrms g-(4 SRZQYh xv-16a methvl 3-

oﬂjaéﬁdrbggdlig-ef?n% ﬁ%g éq éé%h@ ﬁa?rto%'iﬁﬁgsﬁar”e 3.65 mn,

Erampla-Di fwasoptepared: (reme injemadiate b usingl # oxpthodssimilan dx that
dé/scilrﬁé'd ﬂ?ﬁte'%rnp% 4 Pr%@ménFHééxr-ﬁFoﬂ t&ne“s g5 Gie- r;'u%[s%og\m;rboxy' Ic

was prepare
Interrredl ate 6 using a rrethod S|mlar to that

rom

oﬁa@ﬁ.ﬂe@aﬂl 4}di’eﬁe ﬂ]l@&:awm(aﬁdé‘@r_{gmgm bstswbenzovl ) OXY-

16a 'rreéh | -3 oxoeéﬁ?dro ta 1. 4- d| ne 1713 C@‘d fer%‘\rﬁrr to that

désmzhbédfﬁﬂ IEa(tamgk 413i0MS a:emtidsrodne i3dd @, Wz sds@MH
descri bed for Exanple 4. LCMS retention tinme 3.53 mn,

mz 570 MH 15 Exanpl e 8:

E_J(dé;é@%dg@a;s P%E)%Féd‘?oﬁr W%d%la%r@ lu@rngtg %Qtﬂog szmrrlar to that
dmwb&ﬁwrmw gefention time 3.69 min, m/z 546 MH"

17a- (Cycl opent vl net hvl car bonvl ) oxy- 6a, 9a-di fl uoro-1113

- hvdr oxv- 16a-

Example 10: 6o.,90-Difluoro-17a-~{3,3-dimethylbutanoyo

3-oxo-androsta-1.4-diene-173-carboxylic acid cyanomethyl ester

Example 10 was prepared from Intermediate 10 using a method similar to that

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

Example 11: 8a,9a-Difluoro-11p-hydroxy-17o-(2-isopropyl-1,3-thiazole-4-

carbonyloxy-16c-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"*
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met hyl - 3- oxo- andr ost a- 1. 4- di ene-1713- car boxylic acid
%%g%net hyl ester Exanple 9 was prepared from

Redi ate 9 using a nethod sinilar to that
descri bed for Exanple 4. LCVS retention tinme 3.69 mn,
n12 546_|\/I—H 25ﬂExa pl e %jO

Exgmplentd hwasaye@areMmmnatenmeMe e elp@ge@j nethed similar to that

d es???ﬁ%%'ﬁ%ﬂg %tﬁéﬁ%ﬂp g'éﬁnmrﬁ% 5‘9?% 60 min,

mz 534 MH 30 Exanple 11:

Egﬁgg_@_%: %Lc.lé%r-lglﬂ&&rcl)?ﬁ 1% rgvrd%x\\//— oc—mgﬁwl| f-oQo 9‘% (5 J(rh‘ﬁoromea{ﬁyl-

f&éﬁ&%v&&@n@%@@éhy -didné ?@%@ﬂio&gtcaaoid é@bﬁﬁ@l@é@r
car pox | C acCl cvanonet ) ester
maﬁpﬁ’a Wﬁérﬁremréﬁ e datermadiate; hi Ué'”ﬁe‘% worihed similgyr to that

P R R S

6a. 9a- D f | uor 0- 116- hvdr oxv- 16a- net hyl - 3- oxo- 17a- (gui no

Mbo@@bﬂf&&a@ﬂﬁ)s 1 W&ﬁedﬁ-ﬂlﬁéé&doﬂh@ aiid cvanomethvl
Intermediate 12 using a nethod simlar to that

g%F@%cribed for Exanple 4. LCMS retention tine 3.61 nin,
mpe9i4 Mak reEé%permlﬁrterﬁféd%?e [9igf bél@é @ fkthod 5|mllar to that

I3 Evaroxv 16a- met hyl - 3=oxo- I7a-(5-triTl uoronet hyl -

désariaad forExabmie/4.)LAMS anetiantisn fme. 342 mimer/2 B28MHr boxy | i

c acid cyanonet hyl ester Exanple 13 was prepared from

Internmediate 13 using a nethod simlar to that

Esigisplel Segh, S@Difinopdd i B-hddrokfNBu neiten t-1 an(3-imethylihid hiebene-2-

mz 598 I\/H+ 10dExan‘pI e 14:

n.[..r\‘ O ‘o,--—

ic\acid cvanomethyl ester

%@(5\5 ”%Q%rébﬁr@@quh '!ntermedlate 15 using a method similar to that

ene- 2- car bon mosta 1, 4-di ene- 176-
de%rrﬂb@stw@_amgj_ emjipn tieet3ed4 mita wpE égaMHNas
prepared froml nterrredl ate 14 using a nethod simlar
to that 15 described for Exanple 4. LCVS retention
Ekample3.62 8o fonDiflobin- m&&wmﬁarbonvnowJ 1B-hydroxy-16c-
-16a- ne
oxylic ac;ld c&_nomethvl ester

E&ah |@n’y6 ) QA - p?ve;@é?@d Frohh asteAnddidte @U@mé 7d InétRsd @Milak Qo that
acl anonet hyl ester
descnbed or Example 4. LCMS retention time 3.44 min, m/z 559 MH"

Example 17: 9a-Fluoro-11B-hydroxy-163-methyl-3-ox0-17a-{2,2.3.3-

tetramethylcyclopropylcarbonyl)oxy-androsta-1,4-diene-173-carboxvlic acid

cyvanomethyl 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: 6c,9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-17¢-(2,2,3,3-

tetramethycyclopropylcarbonyloxy-androst-4-ene-17B-carboxylic acid cyanomethyl

ester
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Exanpl e 15 was prepared fromInternedi ate 15 using a
nethod simlar to that 20 described for Exanple 4.
PEGOB9P6t ention time 3.64 nin, mz 592 MH Exanple 16:
6a. 9a-Di fl uoro-17a- (5- et hyl -i soxazol e- 3- car bonvl ) oxv- 1
113- hvdr oxv- 16a-

nmet hyl - 3- oxo- androst a- 1. 4- di ene- 170- car boxylic acid

Acaoan@ﬁeifiﬂ @6 r @gamhﬁndlﬁamﬂs‘vimrl%ﬁﬂ%eﬁtél{]@IM).Sg,50.54mmol)
er ng usi a et ho ar tq that
o 2 TG PLIo Rk AR 5! SERH8 (1 S0 Bhoies e rdg8nated 0r favs: A
fuﬂhér bah Mﬁtaﬁl%m 8g)hwas added after 1 day. The solution was evaporated

Fl 1113- hvd 0- et hy 17
aGithe ISR S8 QEPBREEAREON T Pt s Cearidgs tisitarsty

cﬁdﬁ’exﬁﬂé BPYY hidtaRCO-B0%C Y raRHE oy 1@’ﬁtrﬁénc3%dﬁxéﬂilﬁlﬁxéﬂe ethyl
prepar ed fromlntermedl ate 17 usin

a%?tﬁﬁel 3P 195 10mip- ArpIQRIAl HaCAns "E’)E%HBT"Q%E a[‘@:ﬁsaporated to give

tifl L ESMbb@Y hd BBwifte/olil (A00MYE LIRS Materftivatitiee3 ¥8 min, m/z 579
W% a-Difluoro-1113- hvdr oxv- 16a- net hyl - 3- oxo- 17a- (2

tetramet hvcycl opropvl car bonyl ) oxv-androst - 4- ene- 1713-c¢
Ear boxyI|1c7 a05| d cyanom‘?t hyI 35 ester 35 PB603900 A

hvu fz\hré&n{ewga o8t )1 4 Wi oSl £

clniyl acelale 15U .
_ﬂ_further bat ch of catal yst (0.5g) was added after 1
day. The solution was evaporated 5 and the residue was
chr omat ographed on a 100g silicia cartridge using

firstly a cycl ohexane: ethyl acetate 0-30% gradi ent

over 15m n and then cycl ohexane:ethyl acetate 30% for
Etomble. 19\pwaemre|aared ffroame tintermsediatee1& oxiog ree dnatineld similar to that

SRYERA el 5yt R GORETBRS, B Y,

| gcér%omﬁ{o%-%v Qa-éﬁ/uoro-

1 1@h9@ﬁ@x@m§&-‘hﬁtlﬁ\rl-liraﬁcodérﬁ@té—]0t @iéﬁél@imchﬁboﬂﬂic(hmd cyanomethyl
cvanonet hvlT ester 15 Exanple 19 was prepared from

estgf ermedi ate 18 using a nethod sinilar to that
descri bed for Exanple 4. LCMS retention tinme 3.57 mn,
Eﬂérﬁ B18h QA2 JYEKardd fRomkAnediate 19 usmf; a method similar to that
- Di chl or o- 3, 3- di met hvl cl opr opvl carbonvl ) oxv- 6a
deg;gbgu;l far Exagple 4. LCMS retention time 3.62 mm m/z 600,602,604 MH
113- hvdr oxv- | 6a- net hyl - 3- oxo- androsta- 1, 4-di ene-1713-c¢c
arboxyl i c_aci d cyanonet hyl

Example 21: 17a-(2,2-Dichloro-3,3- d?/methylclogrogylcarbonyl Joxy-6a, Yu-difluoro-

11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-

cvanomethyl ester

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

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

Example 22: 17a-(Cyclohexylcarbonylloxy-6a. Sa-difluoro-11B-hydroxy-16a-methyl-

3-oxo-androsta-1,4-diene-173-carbothioic acid S-cyanomethyl ester

Example 22 was prepared from [ntermediate 21 using a method similar to that

described for Example 1. LCMS retention time 3.60 min, m/z 562 MH"
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ester Exanple 20 was prepared fromlnternediate 19
using a method simlar to that 25 described for

O 4. LOMS retention time 3.62 min, mz
600, 602, 604 MHO Exanple 21:
17a- (2, 2- Di chl or o- 3. 3-di met hvl cl opr opvl car bonvl ) oxv- 6a
, 9a-di fl uoro-
Ekapred 68204~ Dfidoret 1ihydo f’é‘o@ﬁ\@f pl12ul64néthfng HJ

carbothioi ¢ acl cvanonme ester anpl €
t rﬁn\fl)oaswﬁrqxp 4 17 Brgarboth d

C?é,{'grhé:}ﬁ!?tegteq.hat descr i bed for Exarrpl e 1. LCVB

Exanpl e 22: o
E&a@m@cﬁ&l atasxprepaned o ) Intermediaten 24 Usingod arathed -sirvidaroe that

dfscribRs T Bemole 1. LCMS retenfion fime 3,30 min, m/z 640 MK’

S cyanonet hyl ester Exanple 22 was prepared from

me 3.58 mn, nz 616, 618, 620 MH

fmrél-25@2bwno>&6a|E%B6§139104;-d|eﬁﬁal’rgl-carb'iﬁh|0|c acid S—cvanomethvl ester
6a, 9a- Di fl uor 0- 110- hvdr oxv- 16a- et hyl
-17a- (5= et hyl sul phonyl - . , .

( eNES c%freB?fpﬁal )’%’Qxﬂ?@ﬁ-@%@é 45ing- 3 methpd similarglo that
descriveti oroEaangsé d. ISEMSVastéreh hivle 260 &in, mB6aamhie’” 23 was
prepared fromlInternediate 22 using a nethod simlar
to that described for Exanple 1. LCMS retention tine

Exad@lensn BocrdaZDﬁﬂQroVﬂQ RbRrhyithio)benzovlox

uor o roxv-16a- met hyl - 3- oxo- 17a-
16prmegthvied-oxg-androsta- 1 4 diene-173-carbothioic acid S-cyanomethyl ester
furan- 2-car bonyl ) oxv- andr ost a- 1, 4- di ene- 176- car bot hi oi

d n I t 4 1

Erafible 25 WPyl lermaSBE 2 St FpSHEE Hier o hat
ddsgibed herdExapplEt AnPM8 retertiGMEmedd. 85 timmmAziede MH60 i n,

mz 614 M+ 15 Exanpl e 25:
6a, 9a- Di fl uoro-17a- (3-(di fluoronet hyl t hi 0) benzoyl ) oxy-

11 R- hydroxy-
Phéanagidtydal Acvi- andr ost a- 1 4 di ene 17(3 car bot hi oi c

cid S-cyanoneth est 2? repared from
%ﬁf”é‘? ea‘§W't%s Ee r@%sr?&a i B |%I?°t'96 vitro assays of
ghesedrtiené abonistReavm/. e 1. LCVS retent| on tinme 3.65 mn;

mz 638 MH 20 Pharnmacol ogi cal Activity

Phar macol ogi cal activity may be assessed in functional

Th8 fimdtibRalaftsay Basdd o tHit @esdribed By PIMY &tal aBidchbiyl. (1997),

328, 707-715 provides a measure of transrepressive activity of a glucocorticoid

agonist. A549 cells stably transfected with a reporter gene containing the NF-xB
responsive elements from the ELAM gene promoter coupled to sPAP (secreted
alkaline phosphatase) are treated with test compounds at appropriate doses for 1
hour at 37°C. The cells are then stimulated with tumour necrosis factor (TNF,
10ng/ml) 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 to 25 were < 10nM.

37



10

15

20

25

30

35

25 The functi onal assay based on that described by
Ray et al., BiochemJ. (1997), 328, 707-715

P@Q% Bes a neasure of transrepressive activity of a

gI ucocorticoid agonist. A549 cells stably transfected

tharpor ene con i ng. the NF-K ive
ke UTRSSTABM WeHE CBERR ol xRS, 0 Lol file a2 ane 2op
(secreted 30 al kaline phosphatase) are treated with
t est conpounds at appropriate doses for 1 hour at

ESpvalugseol s 1aMayese phegived forkxamples i £h13 afbe?
necrosis factor (TNF, 1 Ong/nl) for 16 hours, at
whi ch tine the amount of al kal i ne phosphat ase produced

The fungtingglrasgappaged oA el descebesliby fed-Hi Auglis g4 al..JedeResp J.
(i(fc‘)??of@ ?3@1 ¥E5 rdalure? rlﬁé ra‘tbﬁlilf o cf)rhggﬂjﬂéﬁ' E)hdlféErHQ transactivate

val Ues ‘'may be esti mated val ues
gevmBERIABKIOD f Aéﬁawpll%gtamlytttang'@wr@tkaIemmr geB? containing the

gP@gégl‘F &?éﬂs&/@l‘élbi&ﬁ af tggﬁ%ﬁé%gm om\(l-gcﬁJu‘;\@h% ong terminal

repegh wmmmm@a thoeniix duriferse aerg treatedawith et SoMpeunds
|

o $55HLPAP o BEE R, FF5EF P S50 Mt s

withigdoe e%llstih&e@meltemyneﬁfbmamngghe tghd iemittad fpllowing incubation

with & Ble %}bgtr?%eﬁ%sg)fgg %ﬁ§é %Urveé%v%? ggﬁétﬁjc%nﬂ@w which ECs;

tr an gene con
veglles wct‘ﬁ e$tn:mteld apd pﬂ@n"swbleh m@mroai resparises msaicw‘ramaelytive to

[ ru g termnal repeat (MMVIV-LTR) coupl ed
D%g%gﬁ?#r!ﬂe égé?gerase were treated with test conpounds

10 at appropriate doses for 6 hour at 37C. The anpunt

Ls i
CgﬁwgﬁHﬁﬂi{ gﬁ%ﬁg&l {d n%é/ g orrvfeﬁlerﬂ%%rgvﬂ }egh&se%%f Qg% %n s assay.
follow ng i ncubatl on wth a sui tabI e substrate. Dose

e r St.r 0 :
CHEPRIASof EIUBBIELT 210551 Poh tni Sioasd 1675 rLoyse gagemal
respenwlcn'lﬂmt%mmasby.e to Dexarret hasone (100% . 15
Conpounds of Exanples 1 to 25 showed naxi mal responses
of <35%in this assay. Conmpounds of Exanples 1, 2, 4,
Compounds ofEExBinplds32 andl4 Ehowed aiaxismea veghonsed aofed5% in this assay.
responses of <20 % in this assay. 20 Conmpounds of
Exanpl es 2 and 4 showed naxi mal responses of <5%in
Atsrysfon sterohesayedt@radivipgest erone receptor activity

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 ovemnight at 37°C. Steroids were
dissolved in DMSO, added to the cells (finai DMSO concentration 0.7%), and
incubated 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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The human breast cancer cell line T47D has been
reported to upregulate an 25 endogenous al kal i ne
Prﬁﬁ%s'i@ﬂét ase in response to progestins (Di Lorenzo et
at., Cancer Research (1991) 51, 4470-4475. T47D cells
were seeded into 96 well plates _at a density of 1x185 _
Toe G yrivesdor Forpernsis AMExamalesidy At 8:at. 3920, SPefppEd 20 In this
aved\everdi>3pohmed in DVMSO, added to the cells (final

O concentration 0.7%, and incubated for 24 hours
at 37C. The cells were then washed wth PBS and | ysed
T18’r i he@ thé Bfediitatien ahd e GEiRALwhith RibWaurfleRXe kehkErequires

% SDS i n phosphate buffered saline). Al kaline L
ogpaglﬁﬁ,atpgg@rgaqmgrﬁ?’, "ad vadations sych as ‘Comprises’ and ‘comprising’,
wiP & LUNABRAIRS @R they ilcARRIHTLf aUsthed integer or step or group of
_p-ni trophenyl phosphat e 611. Sg%/m% as a substrate
indegass Pykpot th thavexeusien ahamasingeintagep oVEIRAQT groumsalvintegers or
S%g 2. Dose response curves were constructed from

ich EC50 val ues were estimted. 35 38 PB60390c The
EC50 val ues for conpounds of Exanples 4, 5, 8, 11, 18,

) i NGk is IS 41
T8R plch AAdE U phetiprof SRS Tomio it e o used s 2
bagjs | fervprianifly &8 sresprst o ranyx subsegquénteapplisatinnh e Mive seaimshef such

S s Aibafor mf b ffaciid BENE fEyBor CRTRRABRYS features
desaribedinereinf They maydeke thecfgemn of pragiugh compgsitiony pecess, or use
' - t jon.of. . [ -
chPHE T incile. 65 Wl oF SiafiBle”Bnd wifhB¥ Ghlion) W ifowing
clappd.i cati on of which this description and clains forns

part may be used as a basis for priority in respect

Thé patgnisubaeqpatant appldations aiescrite’l @l ahigs applicatioh are herein
. subsequent a}g%lication may be directed to any feature
N&PrRES ﬁ?ﬁﬁﬁ” NGf- features described herein. They may
take the form of product, conposition, process, or use
clainms and may include, by way of exanple and w thout
limtation, the followwng 15 clains. The patents and

pat ent applications described in this application are
herein incorporated by reference. 39 PB60390c CLAIMS

1. A conpound of forrmula (1):
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N Il 0X0 HOR R R30(l) R4 5 wherein X
represents 0 or S; R represents Cl1 6 alkyl, C3.8
@ﬁé QFkyI, C3_5 cycl oal kyl met hyl or C3-3 cycl oal kenyl
any of which optionally may be substituted by one or
met hyl groups or hal ogen atons or R represents
G § substituted aryl, heteroaryl or substituted 10
heteroaryl; R2 represents hydrogen, nethyl, which may
The i A @Masspd choraulg(Dp configuration, or nethyl ene;
R3 and R4 are the same or different and each
i ndependently represents hydrogen, nhal ogen or a
nmet hyl group; 15 and represents a qipgle or a doubl e
bond; or a physiologically acceptabte salt or solvate
thereof. 2. A conpound as clained in claim1l wherein X
represents 0. 20 3. A conpourgl ag clainmed in claiml
or claim2 wherein R represenfg adC3-6 cycl oal kyl
group optionally substi sy_p@ékgr nore nethyl or
chl orine groups. 4. A conpound > al med in any one
of clainms 1 to 3 wheregj gsehts 2, 2, 3
3-tet ra nmethyl cycl @ pyl. 25 5. A conpound as
clainmed in any one_eft the_pfeceding clains wherein R2
represents nethyl n the a-configgration. 40 PB60390c
6. A conpound as cl ai med Rn any one of the preceding
wokgims wherein R3 and

X represents O or S;

R, represents Cy; alkyl, C;5 cycloalkyl, Css cycloalkylmethyl or Css cycloalkenyl
any of which optionally may be substituted by one or more methyl groups or
halogen atoms or R; represents aryl, substituted aryl, heteroaryl or substituted
heteroaryl;

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

Rz and R, are the same or different and each independently represents hydrogen,
halogen or a methyl group;

represents a single or a double bond,
or a physiologically acceptable salt or solvate thereof.

2. A compound as claimed in claim 1 wherein X represents O.

3. A compound as claimed in claim 1 or claim 2 wherein R, represents a Cszg
cycloalkyl group opticnally substituted by one or more methyl or chlorine groups.

4, A compound as claimed in any one of claims 1 to 3 wherein R, represents
2,2,3,3-tetramethylcyclopropyl.

5. A compound as claimed in any one of the preceding claims wherein R;
represents methyt in the a-configuration.
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R4 are both fluorine. 7. A conmpound as clained in
an%one of the preceding clains wherein 5 represents a
P BChond. 8. A conmpound as clained in any one of
the preceding clainms which is

62&39% c%rﬁgolﬂlon[:loasl él?’nelaxgra%);ryonys? tﬁm eyclealng clalms %e@elh?& and
R, afd BetRHIDYGHEC| opr opyl car bonyl ) oxy- androst a- 1, 4-di ene-1
7(3-carbothioic acid S- 10 cyanonet hyl ester;
17a- (4-[ (D et hyl am no) sul phonyl ] benzoyl ) oxy- 6a, 9a-di f |

7uor oAl kopmpbied Ox/ -clfifved in anyone of the preceding claims wherein
net hyl - 3- oxo- andr ost a- 1, 4- di ene-17( 3- car bot hi oi ¢ aci d

S tysessithy ldoeslie dond. 17a- ( 5- Chl or 0- 4- met hoxy-th

i ophene- 3-car bonyl ) oxy- 6a, 9a-di f | uor o- 11( 3- hydr oxy- 16a
- nmet hyl -3-oxo-androsta-1, 4-diene-17(3-carbothioic
8aci d Aomymuades ltidimed tneany dhe of the preceding claims which is

clo | carb - di f,lLuor o- 11( 3- hydr ox
o5 P PR e b B 550 1% e e B 3 cor poxyl 1 ¢
AN tRNEHA0 I¥arb8AYIRky-androsta-1,4-diene-17 B-carbothioic acid S-
6a, 93@@“%?2 17a-“ﬂ% di fl uorobenzoyIB)oxy 11(3-hydro

CYAFOMEANYBE Y - 3- oxo-
1@&1@4 Wéﬁﬂanﬂl hRAFohyI{benS &Y BB g -dficto-AY I ERKIMbo-

W@mm Bofandorsta-1 HBems df begrovthicig acitst-eianomerwosstFoXy -
115 BN oAU EeBBHE Aok o 0185 B PRk 6

mb?hyl (me@aﬁmbﬁazw-bbeﬂém TQa:aﬂa)tlﬁibfclaa‘m $-cidnomethyl ester;
- hydr oxy- 16a- ne 0x0- andr ost

1 1‘1 ARy 'f?@?”ﬁ'%@féy?q gifleror 1WMt 1oprmelyiss-oxq-
andosayYChapsat Wﬁﬂﬁr ﬁ@%&ﬁ RYAnomethyl ester;

) oxy- 6a, 9a-di f | uor o- dr oxy- 16a- net hyl - 3- oxo-

BaPdridifuerodl 74~ (@;ﬁeﬂlﬁuqmperwm@ww I Behmw~‘tﬁwcametke't Brpio-

2§08t Piansr T PeAb Y Isaeh SRR ST ) oxy- 11
6,90yl oxrp- 13@&1%&’»&?’/1?rx3(~4awéthoxybenzoyl)oxy-16a-methyl 3-0x0-
androsta-1, 4-di ene-1713- car boxoyl ic acid cyanonet hyl

ag@pgﬁa 1 6—5“6!’\931 /Brearboenylic g9id cyanomethyl ester;
1%]@4/-@&9?{%%235/%&%'6%% QBYdroM1B-Hyard@48uEnéihgRs-oxo-androsta-

rbonyl’) oxy-1
1 edieiyg- JBBﬁamomumu@ampmetﬂwbmeqns car boxylic acid

OB R Ebion i B B T con- syl e
angrosta- HMrmt‘H}ﬁlc#bﬂyﬁ@aclaéﬁdhwtbp)eyiac aci d

er
6 SRS T et srovRoRe | G- Brrer s ety B-orer a
aﬁ‘dr%stacﬁljaml‘pﬂ%%l@ﬁ@%létﬁarﬂ)ﬂt @stkf:13- carboxylic

acid cyanonet hyl esteér: Di f1uoro-11
Gg,gny@ﬂwy 1ﬂ®d1yﬂm>¢yy1|7a (2 |sopropyl -1 3 thiazole-4-carbonyl)oxy-16a.-

SR T SR 1A PRI ceonome b 086y
aaﬁumuﬂumqn@tﬁmko@atm&metﬂﬂd RBRE-3 & Equinoline-2-carbonyl)oxy-
androsta-1,4-diene-173-carboxylic acid cyanomethyl ester;
6a,9a-Difluoro-11B-hydroxy-16o-methyl-3-oxo-17 o~(5-trifluoromethyl-furan-2-
carbonyl)oxy-androsta-1,4-diene-17p-carboxylic acid cyanomethyl ester;

6o, 9a-Difluoro-11p-hydroxy-16a-methyl -17a-(5-methylsulphonyl-thiophene-2-

carbonyl)oxy-3-oxo-androsta-1,4-diene-173-carboxylic acid cyanomethyl ester;
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6a, 9a- Di fl uoro-11 3- hydroxy- 16a- net hyl

- 17a- (5- net hyl t hi o-t hi ophene- 2-
P(Eifro@@ii)ﬂ ) oxy- 3- 0x0- andr ost a- 1, 4- di ene- 17( 3- carboxylic

aC| d cyanonet hyI ester; 6a, 9a-Difl
-17a-(5-eth -i soxazol e- 3-car bony %5 3- hyd
6@&@&{@@9@1@1% @(y-16a methyl -17a-(5- methylthlot |op ene-2-

°§¢§H@ﬁ‘?%§ﬁg’é’ éno‘i‘oﬁé qWPdl%Zé 37625RMYId &idGldhomethyl ester;
60 BorDiflooro- 17 @-etpyiﬂsoxsazclleﬁasmmnw)bxseﬂ tﬁtbycwsb‘-m@ -nedhyd-3-

okS phBREY e P o G i chgoradp B - 4 ene

96a=,|@@oa1tslnyeros<ymsa=mwﬁylcacyxol$m-@2I:M 3-oxo0-17a-(2, 2, 3

k) 3- - . -
It MEeHHRPIRAVERF RIS s tsHi9at-d Xy dighen! R CarhogHic-ac 3- ¢
cidrithfies@el d cyanomethyl 10 ester; 17a-(5-Ch

or o- 4-met hoxy-th i ophene- 3- car bon I)ox -6a, 9a-d

O cIIor (B mey-proxegFo2.2.3.5
tet%n?é{@éc?ﬂgpu%%g@%r}?ﬁyﬂx? Nfarbbt3: e%@ﬁ%xéé'rﬂa&yﬁ‘&ééid cyanomethyl

cyano
edtég- (2, 2- Di chl or o- 3, 3- d|nethylclopropylcarbonyl

1 e3Y cnor ok Hielt 2 eamSny B e Sp-giluores 4 ygrony-16a-
mymyu -Zyepnandbiml 1 &atee.énm&alﬂﬁyne?aad By rfonetion 8ster;d

i met hyl cl opr opyl car bonyl ) oxy- 6a, difl
1{eid210 |g;|3§oqqyiaEzgyyethylclopropylcarbonyl)oxy 6(1 9a-difluoro-11p-hydroxy-

1884 dé’[@?l %Yéxo3ari?j¥ dcf 8@5@ 138 LaflokPf aldeyzRbRRINY Qéter;

aci cyanonet
11@4&2 e@mlmwd@aemyimppmmamanﬁwxwﬁbd Yodif udrbt B BHyydiraxy-

1§% @,T?;%{%OW?]{)? 1 e@{]@f\é’ 5198 carbothlmg ggld]ggyacn%%% yl? Ies?t'eF
1@@(9;’&1&&@:@@@%3% OmMorbGﬂ-BﬂWdMg -16a-methyl-3-oxo-
met hyl_sul phonyl - t hi ophene-2

ae%’%@nwhdm @ﬁo%b%th@wo%qdasfyanw@hw eff;e(fe car bot hi oi ¢

Y I 2-
o oo BRI (el 1L i
carhpny)oxy-3-0xo- androsta 1 4 dlene-17[3 -carbothioic acid S- cyanomethyl ester;

nd 4- b d
oG T AR ST te s ety RS o et gt -
carbbofoxpeihbidstad 1,a)drez op-darsythibld &.@sotryawmé@@ré@érhw

3- 0x0-androsta-1, 4-di ene-17(3-carbothioic acid

6es SestAifleerar Hor (S@ifiaprometnyithiolpergryisnd 1ayeraay 8g-methyl-3-

ofS- ﬁ*’{f"%aﬁ“ﬁ2!égbi"fPﬁb%JP'g'xcyac'fﬁﬁ-cxe“%m?th%' SSEL a2 2,

gt etrg bﬁ%ﬁmggwa%%a @BJIQWMB Yo androsta-1, 4-di ene-1

7(3-car I O C acl cyanone hyI ester; 30
69 &aMDiflgyro-111 - rpfdl'qumwméﬁgﬂ nm-hw—(EQd».@ 17a- (2,2, 3, 3-

r%t(n% %g ?éfllegrﬁ )ﬁ%lxg-%rga %L&X rﬁogatrgot%iof'c éj0|§ g
cﬂa?ﬁm(effwtbgbexyl car bonyl ) oxy- 6a, 9a-di f| uoro- 11( 3- hyd
ol P 395 Mo LIk 185 iy 1-3-0x0-170-(2,2.3,3-
tetramethylcyclopropylcarbonyl)oxy-androsta-1,4-diene-173-carboxylic acid
cyanomethyl ester;
170-(Cyclohexylcarbonyl)oxy-6a, 9a-difluoro-11p-hydroxy-16a-methyl-3-oxo-

androsta-1,4-diene-17B-carboxylic acid cyanomethyl ester;

42



10

15

20

25

30

35

androst a- 1, 4-di ene-17(3-carboxylic acid cyanonet hyl
ester; 42 PB60390c

PBRA3PEY I opent yI met hyl car bonyl ) oxy- 6a, 9a-di f | uor o- 11( 3
- hydr oxy- 16a- net hyl - 3- oxo-

androsta- 1, 4-di ene- 1753 car boxylic aci anomet h

15%1(@yclomtmsﬂjyﬁc\a[p9pgl o_gcyaﬁ Gp-digueyio-116- hydr xy—16a—me¥hyl-3-oxo—
g&g%' Pulsaneye )Boe@fb ?é”aab{@ IOt ogRk-hy! - 3- oxo-

rost'a-1, 4- ene 17(3-carboxylic aC|d cyanomnet hyl
63§ptd3|ﬂu@'o-1 7u-(3,3-dimethylbutanoyl)oxy-11p-hydroxy-16a-methyl-3-oxo-

aﬁ%gﬁyﬁ%}@@%ﬁﬁ@@pé Ll cHSHAERILLAR 0) benzoy ) oxy-

6%}9& Ialﬂddirﬂs‘ﬁatl- (Br(drﬂdb@metﬁy?taroqwdzeylmxgnq Bereidebxy-16a-methyl-3-
- cyanonet hy
Oiﬁra“‘éf@@rhﬁ-@i&?ﬁcgﬁb?ﬁﬁwy@W%S%aféﬁm?twre@t%l( 3- hydr ox

17’%@?@&%&?% bgnﬁ)%&y -Bot Qa-dlﬂu% 0-11p-hydroxy-16a-methyl-3-oxo-

rosta 1 ene-17(3-carbothioi'c acid S-cyanonet hyl
apdipeta-1,4-diene-17- carboth|0|c acid S-cyanomethyl ester;

6§3u) d&g@'yw (3 étne)?hﬁ%gé %’ SArBRAER-F1 R bR IS htH-3-

owanmdu@csmfehemtm-wam@mﬁ 3ci¢ aydronydthy esterd
o5 9egR BTG ooy Vigeeiryl 1 Ba-Grenatitnio-tiophene-2-

cér%&ﬁylﬁﬁyﬁ%@éﬁd%ﬁa Hhi_gBREAPRZarboxylic acid cyanomethyl ester;

car bony[l ) oxy- 3- 0xo- andr ost a- 1, 4- di ene- 17('3- car boxyl i ¢
Sg&acD|ﬂyquﬂ@t-hyy!rows‘t?@cr(,zvlsopropyl 1,3-thiazole-4-carbonyl}oxy-16a.-
-Di f - - -17a-(2-i - -thiaz
m%ﬂ‘lg?—%:o?g;%\gg{ﬁ%-i)]?)(-/51?12%%f?—égrb%xﬁlc(a%ld c%lgﬁ&%g%k(l élstgr
1m¢(n;zlaua=nmoee awdﬁetﬁylaloﬂxroﬁyldamayljoi’(&w biflugriok 1l patnjideoxy -

1%%5‘?“23"? O&ﬂdé?%a'é 43‘“8[“1‘1’\%7 RyrRtacleis A SFEBRYISHIA gSigh Of

1?@-‘"{‘2 Qltfiél’ﬂé’r'b% %ﬁrﬁethylglbﬁ?b}ﬁylcarbonyl)oxy 6a 9a-difluoro-11 [3 hydroxy-
hyl - 3-oxo-andr osta- 1, 4-di 17(3-car bot hi 0i c

1@@1nugtlazléy@mn§ir¢gta 1ekdiene- 165 carboxyhc acid cyanomethyl ester.
17a- (2, 2-Di chl or o- 3, 3-di net hyl cl opr opyl car bonyl ) oxy- 6a
, 9a-di fl uoro-11 p-hydroxy-

10 6a- AetdmpouBd ag clamed ostlzimlg whighdsme- 17( 3- car boxylic

1?9? g @?{%ﬁ]oﬁsgqng@ Icllbpropylc%r%onﬁ) aoéj glﬂﬁlgroq 1%i t%edd roxy-
1é&@nétl2yl%‘ &M&éﬁaﬂ ﬁa.@hétﬁtrbxebmosawc%vd &@inBRRYHy) Eatyr, 62

9a-difluoro-1 hydr oxy-

Sg@a—Wﬁuwynmfmdwwwad@eﬁwm-mwﬂ énd2,288-car boxyl i c

té@%‘n%ét%é?ﬁ?ﬁ%ﬁ:g%%rfgéﬁﬁ&& Androstpst Ardiene-17fscarbathipic acid S-

cyanofTiatidy| 8stér.
t et ramet hycycl opr opyl car bonyl ) oxy- andr ost a- 1, 4-di ene-1
7(3-carbothioic acid S 25 cyanonethyl ester. (Caim
(Qlaindé1 deleted) 12. A conpound of formula (1) as defined
in any one of clains 1 to 10 or a 30 physiologically
acceptabl e sol vate thereof for use in veterinary or
1E|umaA cardpaindeof fob@ulaUdp asfdefined np@nip conef off daimd a t61 )0 or a

ined in.a oebcl'rrs to,10 or -
b el sBNBietheolisr s i el oftymanpedicine
manuf acture of a medi cament for the treatnment of
15.nf | %‘s'e“fonf grc\ém%g% [::f %lrrlnSIlégu)cascd%?‘lgéé |noz5]nsy one of claims 1to 10 ora
physiologically acceptable solvate thereof for the manufacture of a medicament for
the treatment of inflammatory and/or allergic conditions.
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35 43 PB60390c 14. A pharnaceutical conposition

corr%ri sing a conpound of formula (1) as defined in
9R6 of claims 1 to 10 or a physi ol ogi cal |y

accept abl e sol vat e thereof toget her, if desirable, in

t h | ogi cal | t abl e
1 | nblsrmce il Spdinontion RN A GamaaR ofddle”
démfemuhanyafmecarmmmsmn@ ﬂ) Qﬂmyﬂdtogf:aﬂwamb%b(el éolvas thereof
n.any one of

ne
togﬁghsr qo‘é‘?sérﬁp'%‘i‘y @EQB’FH'@ @’ngo‘P%Pé m?’ﬁeP'éVéP'O%‘PﬂyyaacceF’tab'e

dilleney @Cqirfrs. or hydrogen-cont ai ni ng chl orof | uoro
carbon as propellant, optionally in conbination with

a surfactant and/or a cosolvent. 10 16. A

whar wﬁﬂmta@ahlcgpaa}egm trh@iuIRMOESHEHBingOa ebbBurd ofor®bia (1)
nprises, anot her t herapeutical ]y active

urt her
d{?h'f'ed i anys\ PRaPhERENR ilcie 1%&7‘p%§ihy$'%|ﬁg'ﬁﬁlé’o?6‘ﬁ?§abﬂ% solvate
tl'félréﬁf M i kr6tarbed dordNiidRRyen-chatdinify 28RsionGabol )barbon as

act jve aqent is a EZ adr enor ecept or agoni st .
iRR#llyHn cgmbination with a surfactant and/or a cosolvent

17a (4 [ (D et hyl am no) sul phonyl ] benzoyl ) oxy- 6a, 9a-di f |
uor o- 11[ 3- hydr oxy- 16a-net hyl - 3- oxo-a
18.0st & Wamwealmmné%i%amréma tfaeliaum ié which further comprises

aﬁﬂh&athQ‘aBBUﬁHaﬂ adtie(agefit. di f | uor obenzoyl ) oxy- 11(3- hydro
xy- 16a- et hyl % 0X0-

androsta- 1, 4-di ene-17(3-carboxylic acid

11561 9a- @Jrﬂnﬁ@élﬁrcélléﬁﬁméﬁfdﬁxﬂcclf adl fo %‘rﬂot)éyﬁe\nﬁleﬁlsbﬂxﬂnother

- 0X0- androst a- ene-17(3-carboxylic
ﬂ'@tﬁﬂ?““‘ﬂéﬂm\lwE@]EDWI'POWCMOQ%G%ISFH uoro-11
3- hydr oxy- 16a- net hyl - 3- oxo- andr ost a- 25
1, 4-di ene-17(3-carboxylic acid
18a, QACEmﬁKMOdo 17a- (3, 3-di net hyl but anoyl ) oxy- 11( 3- hydr

wﬂ?éﬁr ?;I':l ﬂoﬁ J‘Kélegwgﬁﬁg?gulg aPtBy(JJ])%gpzogl)g)éy %a 9u-difluora-11p-hydroxy-

16 fth D3 dxocamairdst4-3 4hyidnd-0 X§-chrbothioic acid
i azol e-4- car bonyl

Sﬁéﬁr@f'@g 5&%‘%@@'E@:tfabqnzgvlanwﬁ1hw@sq>@afﬁs@¥'91hwl:3-azsq>-d

aﬁ’ﬂ}osta 1,4-diene- 17[3-carbox%/llc acid
6a, 9a- Di f | uor o- 11( 3- hydr oxy- 16a- net hyl - 3- oxo- 17a- (qui n

6@,|9pcr{a;ﬂ@rgdr1 Bdwy!rc)xux‘lya—(df-methoxybenzoyl)0xy-1 Ba-methyl-3-oxo-
an‘?‘d}gétgsltlfgﬂeﬂé 10}"[3?&}%035& Cacgr boxylic acid 6a, 9a-D ifl

1T B4 Cl oot oy oxy-6a0e-diffdord-91 prhytifoxgrenahétyyl-3-oxmaindrdsta-
1.4-diene-17 3-carboxylic acid
6a,9u-Difluoro-17a-(3,3-dimethylbutanoyl)oxy-11p-hydroxy-16o-methyi-3-oxo-
androsta-1,4-diene-17p-carboxylic acid

6, 9a-Difluoro-11p-hydroxy-17a-(2-isopropyl-1,3-thiazole-4-carbonylyoxy-16c.-
methyl-3-oxo-androsta-1,4-diene-173-carboxylic acid

6o, 9a-Difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-(guinoline-2-carbonyl)oxy-
androsta-1,4-diene-173-carboxylic acid

60, 9a-Difluoro-11p-hydroxy-16a-methyl-3-ox0-17 a-(5-trifluoromethyl-furan-2-
carbonyl)oxy-androsta-1,4-diene-173-carboxylic acid

6o, 9a-Difluoro-11p-hydroxy-16a-methyl -17a-(5-methylsulphonyl-thiophene-2-

carbonyl)oxy-3-oxo-androsta-1,4-diene-173-carboxylic acid
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car bonyl ) oxy- androst a- 1, 4-di ene-17(3-carboxylic acid
6a, 9a- Di fl uoro- 11( 3- hydroxy 16a-nethyl -1
PB&0B80get hyl sul phonyl - t hi ophene-2 35
carbonyl)oxy 3 oxo androsta- 1, 4-di ene-173-carboxylic
acid_ 44 PB6
GggagafltgprpﬂljgrryﬂiqwglGﬁcy,ragt@yly 16a- met hjfo-(5-methylthio- -thiophene-2-

carilaz -@%}@yéé'fd%s?a 4. QRheAPa- %arngyllc acid

car ony oXy oXo- androst a-'1 ne-17(3-carboxylic
Ga@ueleluoro 17 a-(5-ethyl-isoxazole-3-carbonyl}oxy-11p-hydroxy-16«-methyl-3-

ox ﬁ”‘i{ﬁf[ﬁ#‘“&y%fésl‘@téﬂ?ﬁ’ pé/amasoxazol e- 3-car bonyl ) oxy-1

5  1Dx05-Shibreatraethody-thicphend-B(cartamivhoryybd, 0o-aifiudrd 11p-hydroxy-16a-
17a- (5- Chl or o- 4- net hoxy-t hi ophene- 3 car bonyl ) oxy- 6a, 9a

mediy r%%afldf?%tﬁhwﬂ@ﬂ? 11@#"%&'!&@

I _
17&;@?%9{1&5 glrr%etéylglbﬁfbﬁ%ll%r% {)oggzggyglogggg%rﬁy1 1)Bor;(y;1ro6w

16@maiinfi{3canoeantitgsda-yAddions 1 7 - carb_oxyllc acid
1%(g-;’(‘%%ia%rb%,Q-éPnHQHﬂEISS}O%QI%ar%bg}'d}eo V60 éa dﬁ&‘&%%é' Hy%roxy—

10 16(7-a=te(tliyl-2-cﬂocéﬂd%sra-3 ﬁdldhéﬁ?ﬂ%brﬂoﬂmmpmbcar bonyl ) oxy- 6a
a-di fluoro-11 3- %
6‘1@& ifeerpr 18- W)@EP"é{h'é“dE Y, 4- di ene- 17( 3- car bot hi oi ¢

ﬁ%c'—(% m@fﬁyl% Fﬂ:lwl %ﬁ?&e%&ﬁceﬂﬁ&'iﬂ)&(y-é%b%ﬂ%&a -1,4-diene-17p-

7a- (5- et y s u I'phonyl -t h i‘ophene- 2- car bony]
CEF@QSWC@C@&@ androsta-1,4-d ie ne-17 (3- carbothioic

68 Soihifluore; 11B:hydiey-16pmethyt-3-oxo-17or (& tflugromethylfuranz2-

15 céarbbnw}orxmcahhlgdsta‘-unajmr%-1'£I|}§carb0th|0|c acid, or

o6 S 9 erk 5% ATla G e Jfrayithko N oo AR Iy e Ath3-
okd-hH@oatEt, idnbl pbeB&MbIce. 11( 3- hyd
roxy- 16a- met hyl - 3-

0x0- androst a- 1, 4-di ene-17(3-carbothioic acid. 20 19. A
conpound of formJIa (I'v): 0O N"N Cd (I'V) 25

2, 3-di et hyl - 3-tetranet hyl cycl opropyl ) car bon
20 1947- ﬁﬂomﬁoéa‘i@floaﬂpﬁrﬂ\@hl oride. 20. A process for

preparing a conpound of forrmula (11) 45 PB60390c O XH
0

e

N_
SN -

C
(V)

25
2,3-dimethyl-1-[(2,2,3,3-tetramethylcyclopropyl}carbonyl]-1H-imidazol-3-ium chloride.

20. A process for preparing a compound of formula (I1)
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O HOORL RZ RBOR(Il) 4 where R represents
2,2,3,3 - tetramethyl cyclopropyl and R2, R3, R4, X
PR6§390e as defined in any one of clains 1 to 7 which
process conprises reaction of the

1, 2-di et hyl - 1H-i m dazol i um ester of

2,2,3, 3- tetranethylcycloprcpaﬁa\p xboxylic 5 acid
(rv) oa (1V) with the corresppndi 17a- hydr oxyl
derivative of fornulaHe M- H ORZ R3 O (II1)
R4 10 21. A process as P & m 20 in which X
represents 0. 46

an

where R, represents 2,2,3,3 — tetramethyl cyclopropyl and R, Rs, Rs, X and
are as defined in any one of claims 1 to 7 which process comprises reaction of the
1,2-dimethyl-1H-imidazolium ester of 2,2,3,3-tetramethylcyclopropane carboxylic

acid (IV)
(IV)

with the corresponding 17a-hydroxyl derivative of formula (lll}

(IH1)

21. A process as claimed in claim 20 in which X represents O.
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