WO 02/ 00679 PCT/ EP01/07249 1 Organic Conmpounds This invention relates to
organi ¢ conpounds, their preparation and their use as pharnmaceuticals. In
one aspewoQ or/bme7present invention provides conpounds of fpcEP@/H7¢ds O O O
HOCHs O\ CHs R CHs O O~ F where Ris a nonoval ent cyclic organic
group having from3 to 15 atonms in the ring system Terns used in the
specification have the foll ow ng neani ngs: "Cl-C4-al kyl" denotes straight
chain or branched C, -C4-al kyl, which may be nmethyl, ethyl, n- propyl,

i sopropyl, n-butyl, sec-butyl, iso-butyl or tert-butyl. "C -C4-al kyl am no”"
denotes ami no substituted by C - Otgalikgbmpsudilsr i nbef ore defi ned.

"(Di -d -C4-al kyl )am no" denotes am no di substituted by Cl-C4-al kyl as

her ei nbefore defined. "G -C4-al kyl sulfonyl"” denotes sul fonyl substituted
by G - CAalkiben@idn hased RRQEAGESIBHIURAY their %1% Aafidn 544 Helt Whse adenot es

Cl- C4-al kyl as hereinbefore defined substituted by one or nore, preferably
one, twoP ?”Wﬁﬁégahalogen atonms, preferably fluorine or chlorine atons.
"Hydr oxy- Cl- C4- al kyl " denotes Cl-C4-al kyl as herei nbefore defined
substituted by one or nore, preferably one, two or three hydroxy groups.
WO 02/ 0067 9nmEspeatrhe porpay dnveptionrprogifleafqmpapndgiehfermslast r ai ght chain or
branched Cl-C4-al koxy and may be negpoxy, ethoxy, n-propoxy, isopropoxy,

n- but oxy, isobutoxy, sec-butoxy or {eft-butoxy. "d -C4-al koxycarbonyl"
denotes carbonyl substituted by Cl-ml-akyoxyc?s her ei nbef ore

where R is a monovalent cyclic organic group having from 3 to 15 atoms in the ring system.
Terms used in the specification have the following meanings:

“C;-Cy-alkyl” denotes straight chain or branched C;-Cs-alkyl, which may be methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, iso-butyl or tert-butyl.

“C;-Cy-alkylamino” denotes amino substituted by C;-C,-alkyl as hereinbefore defined.

“(Di-C;-Cy-alkyl)amino” denotes amino disubstituted by C;-C,-alkyl as hereinbefore defined.

“Cy-Cysalkylsulfonyl” denotes sulfonyl substituted by C;-C4-alkyl as hereinbefore defined.

“Halo-C;-Cy-alkyl” denotes C;-Cy-alkyl as hereinbefore defined substituted by one or more,

preferably one, two or three halogen atoms, preferably fluorine or chlorine atoms.

“Hydroxy-C;-Cy-alkyl” denotes C;-Cs-alkyl as hereinbefore defined substituted by one or

more, preferably one, two or three hydroxy groups.



defined and nmay be nethoxy-, ethoxy-, n-propoxy-, isopropoxy-, n-butoxy-,

i sobut oxy-, sec- butoxy- or tert-butoxycarbonyl. "Cl-C4-al kylthio" denotes
strai ght woat/eneoy branched Cl-C4-al kylthio and nmay be nePQYEPHIWT249
ethylthio, n-propylthio, isopropylthi®d, n-butylthio, isobutylthio,
sec-butylthio or tert-butylthio. "Cl- C4- acyl" denotes carbonyl substituted
by Cl-4- al kyI as her ei nbefore defined "Cl-C4- acyl oxy" denotes carbonyl oxy
substitu al kyl a rei npefore defi Cl- C4- acyl am no"
denot es 21 %F‘Eﬁt%%?tﬁﬁgﬁ‘ltﬁﬁﬂ?m FanehedSar- %‘ﬁ{l&o’é}’sal’ri’e‘PéY howetesy def i ned.

R may beeﬂao&?,ﬁb@fbb@k&,@scﬂﬁ@p&?@ﬁ -batdA9! 6 IRNS], b&-1HRGY LB gNe or nore
ring hetero atons selected fromnitrogen, oxygen and sulfur. In one
enbodi ment, R is a cycloaliphatic group having 3 to 8 carbon atons, for
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cycl obut yl cycl obutyl, cyc opentyl, cycl ohexyl, "nethyl cycl ohexyl,
di met hy! év%nedmﬁynay&e regtbmhe?r 9¥7;> mPEIPOKkbISYPIOBOB, & Putosat, kspbutokyr, sasot her

enbodi MePtoxR LStefbifd )Jc% jpartially saturated heterocyclic group having
5to 10 ring atons, ot I'ch one or nore are ring hetero atons sel ected

from mtrogen oxygen and sulfur, preferably having 5 to 7 ring atons, of

whi ch Onecogj ALl §B§£ %’téeﬁ%tﬁ &egr%%n%ge%&{/ ﬁaﬂgﬁ&%%%ﬂ Ay hOXYIEN,

especially ere e group hetero atom
such as metletthidy gdytshioy y4pr<vpyluhmusepr®br§xhhpoﬁ4buyﬂth@r, (subuty]tlmoaset-lbnltyﬂléro or
enbodi nepertblﬁ?'hﬁ a carbocyclic or heterocyclic aromatic group having 5 to
15 atonsin &% i ng system For exanple, R may be such an aromatic group
in which the ring systemls unsubstituted or is substituted by one or nore

substituents, sel.gcted fr n n 0-,Cl1- C4- al kyl ,
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-(C1l- A4 al am.n G -C4-acyl am, ng C4- a I)amno
Cl C4- al k Péﬁ %J?K/}f( 0629%?91%¥§¥ﬁ‘}11’8t‘m§%1%&1a¢1(%§ {?H]he °r6 ¢fingdrenber ed
het erocycl yl, usually N heterocyclyl having one or two nitrogen atons. One
preferred class of suych aromatic groups. is phenyl or pht hyl| tionally
substi t ut &8 G@W’éﬁ‘@lnoor‘{éﬂ?ﬂe%amﬁ‘loe“flg?t%‘leé bg?fg,myf MoCof- taﬁ;l T]‘C@H’bé futents
sel ect edgég2m cyano, Cl-C4-al kyl, hal o-

R may be a carbocyclic group or a h;eférocyclic group having one or more ring hetero atoms
selected from nitrogen, oxygen and sulfur. In one embodiment, R is a cycloaliphatic group
having 3 to 8 carbon atoms, for example C3-Cy-cycloalkyl such as cyclopropyl,
methylcyclopropyl, cyclobutyl, methylcyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexyl,
dimethylcyclohexy! or cycloheptyl, preferably C;-Cs-cycloalkyl.

In another embodiment, R is an at least partially saturated heterocyclic group having 5 to 10
ring atoms, of which one or more are ring hetero atoms selected from nitrogen, oxygen and
sulfur, preferably having 5 to 7 ring atoms, of which one or two are hetero atoms selected
from nitrogen and oxygen, especially a S-membered heterocyclic group having one ring

hetero atom, such as a tetrahydrofuryl or oxotetrahydrofuryl group.

In a further embodiment, R is a carbocyclic or heterocyclic aromatic group having 5 to 15
atoms in the ring system. For example, R may be such an aromatic group in which the ring
system is unsubstituted or is substituted by one or more substituents selected from halogen,

cyano, Cq-Cy-alkyl, halo-C;-Cy-alkyl, C;-C4-alkoxy, Ci-Cs-alkylthio, hydroxyl, Ci-Cs-acyl,



| C1- C4-al kyl, Cl-C4 al koxy, hal ogen, hydroxyl, Cl-C4-acyl oxy, am no,

Cl- ¢4- al kyl am no, di- Cl-C4-al kylam no, Cl-C4-acylam no, Cl-C4-acyl (Cl-C4
al kyl ) amwo p2/@b7€C4 al kyl sul fonyl (Cl- C4 al kyl )am no or CLPCIVEP01/07249

al koxycarbonyl, especially preferred Such aromatic groups including
phenyl, cyanophenyl, tolyl, dinethylphenyl, ethylphenyl,
(trifluoronethyl)phenyl, dinethoxyphenyl, diethoxyphenyl hydr oxyphenyl ,
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benzene ring. Pref erred uch heterocydlic arona rougs i ncl ude 'those in
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group has one or two nitrogen atoms in the ring, especially a pyridine, pyrimidine, pyrazine

or pyridazine ring. Especially preferrred heterocyclic aromatic groups are pyridyl, pyrimidyl

and pyrazinyl groups, optionally substituted by one or two substituents selected from

halogen (particularly chlorine) or C;-Cs-alkyl (especially methyl or n-butyl).

Another preferred class of such aromatic groups is a heterocyclic aromatic group having a 5-
membered heterocyclic ring with one, two or three ring hetero atoms selected from nitrogen,
oxygen and sulfur, the heterocyclic ring being unsubstituted or substituted by one or two
substituents selected from halogen, C;-C;-alkyl, halo-C-C,-alkyl, Ci-Cs-alkoxy, Ci-Cy-
alkylthio, cyano or hydroxy-Cq-Cs-alkyl and the heterocyclic ring being optionally fused to a
benzene ring. Preferred such heterocyclic aromatic groups include those in which the
heterocyclic ring has one nitrogen, oxygen or sulfur atom in the ring or one oxygen and one
or two nitrogen atoms in the ring, or one sulfur and one or two nitrogen atoms in the ring,
especially a pyrrole, furan, thiophene, oxazole, isoxazole, imidazole, pyrazole, furazan,
thiazole or thiadiazole ring. Especially preferred heterocyclic aromatic groups are pyrrolyl,

furyl and thienyl groups optionally substituted by one or two substituents selected from



hal ogen (particularly chlorine or bromne), d-C4-alkyl (particularly
met hyl or ethyl), halo- C -C4-alkyl (particularly trifluoronethyl),

Cl- CA- al moory2/4geaa ti cul arly methoxy), C4-C4- al kylthio (paPCT/ERVIANTR4Y

met hyl t hi 0), cyano or hydroxy-C,-C4-ad kyl (particularly hydroxynethyl);
i soxazol yl, imdazolyl, pyrazolyl, thiazolyl or thiadiazolyl groups
optionally substituted by one or tw C, - C4 al kyl groups; and benzofuryl

benzot hi | and . azan u n t he
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preferre un n whic ins a basic group are
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exanpl e, SURyAREREY @ea%m@ Grferplid ergppsirmd hsprqiusydignzathigrgertor i ¢ aci d
hydrobroghﬁoﬁﬁ&gnﬂgﬁoﬁ%dr0|odlc acid, nitric acid, sulfuric acid,
phosphori c acid; and organi c acids, for exanpl e aliphatic nnnocarboxylic
aci ds such as formic acid, acetic acid trifluoroacetic acid, propionic

aci d andp DUl 6 4G degrmaglxpda@m;ca&mgam Qobin dushy sQitlJ)f?Sf]fh% acid, citric

acid, tartaric acl mali ¢ aci d | car C ac s such as nalelc acid
or succi mrticestdrdid rargcsmatmcnaydzcrlbmkwdlpha @cbed@ccmﬁ@dm@@nbéﬁmmthabl d,

p- chloroben20|gsa0| ghenylacetlc acid or triphenylacetic acid,

ar omat i c-Hy a“?”égﬂguch as o- hydroxybenzoic acid, p- hydroxyben20|c

acid, 1- hydroxynaphthalene 2-carboxylic acid or 3- hydroxynaphthalene 2-
carboxylic acid, and sulfonic acids such as methanesul fonic acid or
benzenesul fonic acid. These salts may be prepared from conpounds of
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PCT/ EPO14PH#8iodic acid, nitric acid, sulfuric acid, phosphoric ac1d, and organic acids, for example
aliphatic monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid,
propionic acid and butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid,
tartaric acid or malic acid, dicarboxylic acids such as maleic acid or succinic acid, aromatic
carboxylic acids such as benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or
triphenylacetic acid, aromatic hydroxy acids such as o-hydroxybenzoic acid, p-
hydroxybenzoic acid, 1-hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-
carboxylic acid, and sulfonic acids such as methanesulfonic acid or benzenesulfonic acid.
These salts may be prepared from compounds of formula I by known salt-forming

procedures.
Especially preferred compounds of formula I include those hereinafter described in the
Examples, particularly those of Examples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51, 60, 67, 72,

73, 90, 99 and 101.

In another aspect, the present invention provides a process for the preparation of compounds

of formula I which comprises

(A) conversion of a carboxylic acid of formula



5HOOHOCH3 OO Hs R / CH3 C OF where Ris as hereinbefore
defined, or an ester-form ng functional derivative thereof, into the

met hyl esvep2/0tser eof ; or (B) hydrochl orination of a conpor@UERéI/(7249Ul a 3
OO0 CH3 OO CH3 R CH3IIl O/ F ®here Ris as hereinbefore defined.
Process variant (A) may be carried out using known procedures for
converting a carboxylic acid, or ester-formng functional derivative

t hereof such as an acid halide thereof, into the correspondi ng nethyl
ester. Conveniently, the carboxylic acid is reacted with a nethyl ester of
a strong acid, preferably dineth b sulfate, in the presence of an aprotic
organi ¢ base such as 1, 8-di azab¢ﬁ 05. 4. 0] undec-7-ene (DBU). The
reaction is usually carri out T i neri-Oorganic solvent, for exanple
an am de such as di net hyl fsrmamn etier such as tetrahydrofuran or a
m xture thereof. The readH ure i conveniently from anbient
tenperature to 100C. CH, I

where R is as hereinbefore defined, or an ester-forming functional derivative thereof, into the

methyl ester thereof; or

(B) hydrochlorination of a compound of formula

g

where R is as hereinbefore defined.

Process variant (A) may be carried out using known procedures for converting a carboxylic
acid, or ester-forming functional derivative thereof such as an acid halide thereof, into the
corresponding methyl ester. Conveniently, the carboxylic acid is reacted with a methyl ester
of a strong acid, preferably dimethyl sulfate, in the presence of an aprotic organic base such
as 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU). The reaction is usually carried out in an inert
organic solvent, for example an amide such as dimethyl formamide, an ether such as
tetrahydrofuran or a mixture thereof. The reaction temperature is conveniently from

ambient temperature to 100°C.

Process variant (B) may be carried out using known hydrochlorination procedures, for

example by passing gaseous HCl into a solution of the compound of formula I1I in an inert



Process variant (B) may be carried out using known hydrochl orination
procedures, for exanple by passing gaseous HCL into a solution of the
conmpound voé of/awmul a 111 in an inert WO 02/ 00679 PCT/ EPO1/ BTRA&B01/G249r gani ¢
solvent, for exanple a hydrocarbon sueh as toluene. The reaction
tenperature is conveniently fromanbient tenperature to 60C. Conpounds of
formula Il are novel and nmay be prepared by appropriate acylation of the

o o, G et KRN ache e o RERBY Tl Ml Rt s,

f or exanpbavdnientle foti mgblantctempemmﬂe t0060°Cor mula IV with an acid halide of
formula RCOX where R is as hereinbefore defined and X is hal ogen, such as
brom ne or, preferably, chlorine. The reaction is usually carried out in

t he pres fﬂamﬁpcﬁhildﬁoﬁa&ﬁulam £t avedd byd naly &k tprépayedHydpprdpres £y ke ofthe

pyridi ne. The rgact kg’ erature is suitaal¥ fromanbient to 50C. The
acyl at i ofi°fHEpafs Yéf"f"@ BEOBI LRy G © d of formula IV with a
carboxylic acid of formul a RCO2H HDt he presence of an activating agent
such as O (7-azabenzotriazo-1-1yl)-NW N - tetranet hyl uroni um

hexaf | uor ophosphat e (HATU) d a WgHe p(g fer ably a tertiary organic base
such as N, N-dii sopropyl et hy l \reaction may be carried out in a

di polar aprotic sol vent, et hyl f or mam de (DMF), or a

chl or ohydr ocar bon sol ve thane (DBM . The reaction
tenperature is suitably 60C. Conpounds of formula IV may
be prepared by hydroch correspondi ng 9, 11- epoxy conpound,
of fornmula V WD 02/0

| o

The acylation may be effected using known procedures, for example by reacting a compound
of formula IV with an acid halide of formula RCOX where R is as hereinbefore defined and
X is halogen, such as bromine or, preferably, chlorine. The reaction is usually carried out in
the presence of a base, preferably a tertiary organic base such as pyridine. The reaction
temperature is suitably from ambient to 50°C. The acylation may also be effected by
reacting a compound of formula IV with a carboxylic acid of formula RCO,H in the

- presence of an activating agent such as O-(7-azabenzotriazo-1-lyl)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (HHATU) and a base, preferably a tertiary organic
base such as N,N-diisopropylethylamine. The reaction may be carried out in a dipolar
aprotic solvent, such as N,N-dimethylformamide (DMF), or a chlorohydrocarbon solvent
such as dichloromethane (DCM). The reection temperature is suitably from ambient to
60°C. Compounds of formula IV may be prepared by hydrochlorination of the

corresponding 9,11-epoxy compound, of formula V



CH3 0 OH G 3 CH3 V F for exanple using known hydrochl orination
procedures such as that herei nbefore described. The conpound of formula V,
wher e t hava6z/mmethyl group has the al pha conformati on my PET/Epsipaded as
described by Aigbirhio et al, J. Labelled Conpd. Radi opharm (1997), 39(7),
567-584. The conpound of forrmula V where the 16-nethyl group has the beta
conformati on nmay be prepared as described in US4607028. Conpounds of
formula I'll are novel and may be prepared by conversion of the
correspondi ng 17-carboxylic acid forrula HOO CH3 0 ~O O- HAR CH3
VI. O Finto the nethyl ester therggf. This conversion may be carried out
usi ng the procedures hereinbefore desg
Compounds of fornula VI may be pr
correspondi ng 17-hydroxy co
ef fected usi ng known proce
acyl ati on of conpounds of
phar maceuticals. Accord

bed for process variant (A).
appropriate acylation of the

1§ aV; this acylation may be

anpl e as herei nbefore described for

ds of fogmula | are useful as
d ntion also provides a conpound of

formula | for use as a_j \[ B i cal. The conpounds of formula I WD

02/ 00679 PCT/ EPO1/ 07239 & have i nportant pharnmacol ogi cal properties. For

exanpl e, they have a high anti= inflanmatory activity, which can be

denonstrated by their i nhi bi tibn of TNF- al pha synt hesi s

i nve

for example using known hydrochlorination procedures such as that hereinbefore described.
The compound of formula V, where the 16-methyl group has the alpha conformation may be

prepared as described by Aigbirhio et al, J. Labelled Compd. Radiopharm. (1997), 39(7),
567-584. The compound of formula V where the 16-methyl group has the beta
conformation may be prepared as described in US4607028.

Compounds of formula IIT are novel and may be prepared by conversion of the

corresponding 17-carboxylic acid of formula

Vi

into the methyl ester thereof. This conversion may be carried out using the procedures
hereinbefore described for process variant (A). Compounds of formula VI may be prepared
by appropriate acylation of the corresponding 17-hydroxy compound of formula V; this
acylation may be effected using known procedures, for example as hereinbefore described for

acylation of compounds of formula IV,

Compounds of formula I are useful as pharmaceuticals. Accordingly, the invention also

provides a compound of formula I for use as a pharmaceutical. The compounds of formula I



and release in a human nmacrophage cell line and by their inhibition of
inflammatory conditions, particularly in the airways, e.g. inhibition of
eosi nophiwoaveisvati on, in aninmal nodels, e.g. nouse or rBRCT/EPAEI72490f

ai rways inflammation, for exanple as 8lescribed by Szarka et al, J.

| munol . Met hods (1997) 202:49-57; Renzi et al, Am Rev. Respir. Dis.
(1993) 148:932-939; Tsuyuki et al. J. Cin. Invest. (1995) 96:2924-2931,;
and Cern%das et al }g199 Am J E . Cel i gﬁo Bi o 20:1- 8. Conpounds
of for mua"q MBRKARS phacya ?%?%@F%Pe{ttﬁv QSTRMmPL Hiegdats ¢ pigh anty
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in an assay, as descri bed by . Saj | adi” et al. J. |munol. 1996 beg 3435- 3442.
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a m)dlfl atl Szarka et al op cit. Male Brown Norway rats
(appr oxi rrately 200g) are sensitised on day 1 with an intraperitonial
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0.106 and 0.208 respectlvely in this assay.
In vivo anti-inflammatory activity may be assessed by inhibition of lung eosinophilia 1n rats
using a modification of the method of Szarka et al op cit. Male Brown Norway rats
(approximately 200g) are sensitised on day 1 with an intraperitonial injection of 0.5 mlofa -
mixture of ovalbumin (0.02mg/ml) and aluminium hydroxide (20mg/ml), followed by |
Acellulare pertussis adsorbat vaccine (0.2ml of a 1: 4 dilution with 0.9% saline). The
procedure is repeated on day 15 and day 21. On day 28 the test compound is administered
intratracheally as a dry powder lactose blend under isoflurane anaesthesia. 24 hours later the
sensitised dosed rats are exposed to an aerosol of ovalbumin (5mg/ml) for 60 minutes and
after a further 24 hours they are sacrificed. The lungs are removed and after lavage with
Hank’s solution (balanced salt solution, 100ml; EDTA 100mM, 100ml; HEPES 1M, 10ml,
water 1000ml), eosinophil numbers in the recovered solution are quantified directly using a
Corbas Helios SDiff apparatus (Hoffman-LaRoche).
Compounds of Examples 14, 17, 26, 34, 37, 39, 51, 60, 73, 99 and 101 exhibit a reduction
in eosinophil count compared to vehicle control of 65, 71, 63, 90, 61, 76, 69, 67, 43,48 and
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reduced requirenment for other, synptomatic therapy, i.e. therapy for or
intended to restrict or abort synptomatic attack when it occurs, for

exanpl e bAiftaimmatory or obstructive airways diseases to which the present invention is applicable

include asthma of whatever type or genesis including both intrinsic (non-allergic) asthma and
extrinsic (allergic) asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma,
exercise-induced asthma, occupational asthma and asthma induced following bacterial
infection, Treatment of asthma is also to be understood as embracing treatment of subjects,
e.g. of less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or
diagnosable as “wheezy infants”, an established patient category of major medical concern
and now often identified as incipient or early-phase asthmatics. (For convenience this

particular asthmatic condition is referred to as “wheezy-infant syndrome”.)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack,
improvement in lung function or improved airways hyperreactivity. It may further be
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or
intended to restrict or abort symptomatic attack when it occurs, for example anti-
inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in

particular be apparent in subjects prone to “morning dipping”. “Morning dipping” is a



inflanmmatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit
in asthma may in particular be apparent in subjects prone to "norning
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Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, compounds of formula I are also useful in the treatment of eosinophil
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-
related disorders of the airways consequential or concomitant to Léffler’s syndrome,
eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss
syndrome), eosinophilic granuloma and eosinophil-related disorders affecting the airways

occasioned by drug-reaction.

Compounds of formula I are also useful in the treatment of inflammatory conditions of the
skin, for example psoriasis, contact dermatitis, atopic dermatitis, alopecia areata, erythema
multiforma, dermatitis herpetiformis, scleroderma, vitiligo, hypersensitivity angiitis, urticaria,
bullous pemphigoid, lupus erythematosus, pemphisus, epidermolysis bullosa acquisita, and

other inflammatory conditions of the skin.
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SCH- 35 15t18tr3p1(n%q;}3frﬁd}9'Lﬁlm%@gonﬁQQums]t‘ﬁgseQﬁ&rfbeéErk@SS45 1700, LTD4

antagonists such as montelukast and zafirlukast, dopamine receptor agonists such as
cabergoline, bromocriptine, ropinirole and 4-hydroxy-7-[2-[[2-[[3-(2-
phenylethoxy)propyl]sulfonyl]ethyl]amino]ethyl]-2(3H)-benzothiazolone and

pharmaceutically acceptable salts thereof (the hydrochloride being Viozan® - AstraZeneca),
PDE#4 inhibitors such as Ariflo®(GlaxoSmith Kline), Roflumilast(Byk Gulden),V-
11294A(Napp), BAY 19-8004(Bayer), SCH-351591(Schering-Plough), and PD189659(Parke-
Davis) and beta-2 adrenergic receptor agonists such as salbutamol, terbutaline, salmeterol

and, especially, formoterol and pharmaceutically acceptable salts thereof, and compounds (in
free or salt or solvate form) of formula I of PCT International Publication No. W000/75114,
which document is incorporated herein by reference, preferably compounds of the Examples

thereof, especially a compound of formula
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treatment of asthma or, particularly, COPD.

In accordance with the foregoing, the invention also provides a method for the treatment of
an inflammatory condition, particularly an inflammatory or obstructive airways disease,
which comprises administering to a subject, particularly a human subject, in need thereof an
effective amount of a compound of formula I as hereinbefore described. In another aspect
the invention provides the use of a compound of formula I as hereinbefore described for the
manufacture of a medicament for the treatment of an inflammatory condition, particularly

an inflammatory or obstructive airways disease.

The compounds of formula I may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; by
inhalation, for example in the treatment of inflammatory or obstructive airways disease;
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for
example in the treatment of atopic dermatitis; or rectally, for example in the treatment of

inflammatory bowel disease.

In a further aspect, the invention also provides a pharmaceutical composition comprising as
active ingredient a compound of formula I, optionally together with a pharmaceutically
acceptable diluent or carrier therefor. The composition may contain a co-therapeutic agent
such as a bronchodilatory or anti-inflammatory drug as hereinbefore described. Such

compositions may be prepared using conventional diluents or excipients and techniques
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The invention is illustrated by the following Examples.

Examples 1 - 101

Compounds of formula I and their methods of preparation are shown in the following table,
in which Et denotes ethyl and n-Bu denotes n-butyl, the methods being described hereinafter.
In Examples Nos 34 and 435, the methyl group in the 16-postion is in the beta conformation;

in all other Examples it is in the alpha conformation.
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/ 96 CN 97 N D 588.1

n-Bu 98 N D 533.30 N 99 N D 547.30 N CH3 100 N D

533.30 101 N D 533.30 N WO 02/00679 PCT/EP01/07249 24 Method A Step 1
(6S, 9S, 108) 23/00679

S, 13S, 16R, 17R) - 9, 11- Epoxy- 6-f | uor o- 122hydr oxy- 10, 13, 16-tri net hyl

PCT/EP01/07249
- 3- 0X0-.

6,7, 8,9,10,11, 12,13, 14, 15, 16, 17-dodecahydro-3. H. -cycl opent a

[ a] phenant hr ene- 17-

carboxylic acid (50 g)

is dissolve

d in dioxan (500 ni).

HCl gas irs—pibbled—throvgh—the—sotutton—fot 3 1m Attes and the reaction
m xture is irred at i r afure. Aftelsrl hour s| t he resul t ant
precipitate is follecteq rati on and washed wi t hj net hanol. The crude
product is boilged W{me d filtefed hot. The fiJtrate is evaporated
to provi de
(6S, 9R, 10S, 84S, 13S, 16R 17R) - 9- chl omo- 6-f T uor @743, 17- di hydr oxy- 10, 13, 16-tri m
et hyl - 3- pxo-
6,7,8,9,10, 11, 1p, 13414, 1 174dodecahydr o- 3H cycl opent a[ a] phenant hr ene- 17
-carboxylic ac d. §re'# H NVR signals (d6-DMSO) § 6.10 (1H, d), 6.30
(1H, dd) | -—7.25 Step 2 The pradl 50 mg) is dissolved
in pyridine8§1. and added to & methyl - 39923-t hi adi azol e- 5- car bonyl
chloride| (108 nj i m xturelis stirred at foom tenperature for
2 hours, {then a 6N HCl .| The resultant precipitate is
col l ected by fi ied, to provide
4-methyl 1] 1, 2,3 -5-/carboxylic acid (6S,9R {10S, 11S,1
3S, 16R, 1YR) - 17- par boxy- 9- cht®ft 0{6- f | uorp- 11- hydr oxy- 10} 13, 16-
trimethyl-3-oxot6,7,8,9,10,11, 12, 13, 14,15, 16, 17- dodecahydr o- 3H
86 H 588.5
&
o
O
87 D 597.0
A
A
88 D 574.1
-
H
89 \ I 546.1
NH,
90 N D 532.27
l AN
=
91 D 566.2

N Cl
I N
o




cycl opent a[ a] phenant hren- 17- vyl
HPLC conditi ons:
acid ( TFAYyO bmoosad er ,
Ain 1 mnute at 4 nL/mn,
di ssol ved in dinethylformam de (DMF, 0.5 niL) and

ester.

50 C

tetr

m). 1,8-D azablcyclo[5 4, 0]undec 7-ene (DBU, 101 ny)
dl n'ethyl || nhafn /Q ‘acflon II;xtnrn S cfl
tenperaty for par ti ti dned bé@ﬂéen mat
dichloronethane nic laygr is dried oveg
and evappr at ed. purifigd by flash chr
gel elutjng wt cetate (|1:1) to afford
[1,2,3]thi agh az achd 532.3
(6S, 9R, 1pS, 115, |l or o- 6-|f | uor o- 11-
hydr oxy- 8, 16-tri|met hyl - 3- oxo- 6,
15,16, 17¢ Vcloanta[a]phenanthren-l?-y
PCT/ EPO1 ep S951654%
S, 135S, 16 _6-f1 upr 0D17 Hydr oxy3%®. 13, 16
6,7, 8,9 Y- dodecghydr o- 3H cycl op
phenant h id (5 g) lis dissolved in
cool ed t : (1.82 g) is added and
is stirred —Afer—2—hour he—+e
added dropﬁﬁ%e to a sly stitred squtSﬂ% of 6M
the phases areg separ Led nd the organi c phase is wag
brine. After drlying er Jragnegi um sul|phate, evapor at
furan-2-gcarboxyllic aci
(6S, 9S, 1PS, 96l S, |13SNI6R 17R) P, 11- epoxy-(6-f | ugemz2 17- car
yl - 3- oxot AN
6,7,8,9,6 00, 11, 12, 13, 114, 15} 16, 174{dodecahydr o- 3H cycl ope
yl ester Sel gct ed signals (CDG13) S 6.30 (1H,
6.55 (1 ) —A20-—F—65—{(m—2H—F_tep2—Fhe “*“dch
di ssol vell i etjhyN\acate (100(nmy. DU (2.%6°) and
= n-Bu
98 N D 533.30
\\H: ij
Z
N
99 N D 547.30
L
~Z
N CH,
100 NQN D 533.30
|
=
101 N D 533.30
B
N

HPLC retention tinme 0.849 m nutes;
Zorbax H gh Resolution colum, A= 0.1 %trifluoroacetic
B=0.1 % TFA in acetonitrile, gradi erCT/BROWO285 % B in

Step 3 The product of Step 2 (326 np)

is
ahydrofuran (THF, 1

is added followed by
red at room
er and

r magnesi um sul fate
omat ography on silica
4- et hyl -

7,8,9,10, 11, 12, 13, 14,
1 ester. WO 02/00679

-trimethyl - 3- oxo-
enta [ a]

pyridine (15 nmL) and
the reaction m xture
ction mxture is
HCl . DCM i s-added,
hed with water and
ion affords

boxy-10, 13, 16-tri nmeth

nt a[ a] phenant hren-17-
dd), 6.5 (2H m,

f Step 1 (6.20 g) is



di et hyl sul phate (1.83 g) are added sequentially. The reaction m xture is
stirred at room tenperature for 2 hours, then partitioned between ethyl
acet ate amaometcey . The organic |layer is washed with wat ePCEEHOIN7R4%e, dried
over magnesi um sul phate and evaporated. Crystallisation from nmethanol
affords furan-2-carboxylic acid (6S, 9S, 10S, 11S, 13S, 16R, 17R) -

9, 11- epoxy-6-fluoro-17-nmet hoxycar bonyl - 10, 13, 16-tri nmet hyl - 3- oxo-6, 7, 8, 9, 10,
11, 12, 13! E é4i &5, 16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hren- 17-y1 ester.
Sel ect ed signals (CDC13) S 3.75 (3H, s), 6.30 (1H, dd), 6.45 (1H,

d, 6.55 (2H, m, 7.15 (1H, d), 7.60 (1H d). Step 3 The product of Step 2
(4.5 g) IL.s dissolved in toluene (150 nL). HCl gas is bubbled through the
sol ution® 15 m nutes and the reaction mxture is stirred at room

t enper at Y94, 1S, ﬁs TB3LIER 17!Rye9 ;GDE)é@)Ey%-ﬂﬁo@VﬁpHﬁﬁb@;dl@@g 1Bt}ﬁnﬁ€h‘#ﬁ§-oE}60dUCt
crystalllsedfro % uran- 2-carboxylic acid
1

(6L OR, 168,5980396 7 0nl 5 SRS 87 cRebrdsor Horslope s gathrcne 17-

17- met hoxysaiRnvid %@’g;-r% d8okEd LY S00X%A; 9%@%@@%&1&1 a?ro%%, &g, 15,16, 17
- dodecahydr o- 3H-cycl opent a[ a] phenant hren 1 ester. WD 02/

PCT/ EPO1s@utianfor 1§ mipstep gad Hee repcgign mixture is stlrred at room temperature. After 4
( 05,95 Mchd i cihabd Bretibfheeds MTC&Q@%{ ﬁﬁraft o8 Zﬁ%‘ﬁ’@x"t@ﬁétﬁaﬁ 11%h&?rutdé I meth

- 3- 0x0- 6, 10,11,12, 13, 14,15 cyc opent a
[ a] phenantdﬁuemb@uhlarmka}ﬂql end filséred hoo T@y ﬁitsatdlsw@qretdd tappyidedi ne (50 ml)

and cool g 4101 ¢ 12@5;4;1{,23%9%@9066%%9&5? Aty GRG0, i%rﬁﬁetﬁ}l-%éx added

and the redct’i on | 3 roomte
reacti on6h,%Pu04 1i]§,b3dhﬁ¢l5,dﬁﬁ5bd0§@ahmra 3H-golapestaja]phdnanthders di7utaitanxytid 6M

e A B PR GO AL B oA Bl

evaporation is followed by flash colum chromatography on silica gel
el uting g/l DCM net hanol (25:1) to afford 3- nethylthi ophene-2-carboxylic
aci d (652%8210S, 11S, 13S, 16R 17R) - 9, 11- epoxy- 6- f | uor o- 17-

car boxy- 18e prodhbr sA9tépet me'rﬁg)QQ(ﬂrsﬁ)Wed in pyridine (1.5 mL) and added to 4-methyl-

8,9, 10,11,12,13 1411% g #@d C dr o- 3 cycl opent a[ a] phenant hren 17-yl

ester. Seiletihialia P ‘?@%}‘ € tractiopHnIxyre ipstyred at room
temperature for 2 hours, then added dropwise to 6N HCIL. The resultant precipitate is
collected by filtration and dried, to provide 4-methyl-[1,2,3]thiadiazole-5-carboxylic acid
(6S,9R,108,11S,13S,16R,17R)-17-carboxy-9-chloro-6-fluoro-11-hydroxy-10,13,16-
trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopenta[a]phenanthren-17-yl ester. HPLC retention time 0.849 minutes; HPLC
conditions: Zorbax High Resolution column, A= 0.1% trifluoroacetic acid (TFA) in water,
B=0.1% TFA in acetonitrile, gradient 30 to 95% B in A in 1 minute at 4 mL/min, 50 °C.

Step 3
The product of Step 2 (326 mg) is dissolved in dimethylformamide (DMF, 0.5 mL) and

tetrahydrofuran (THF, 1 mL). 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU, 101 mg) is added
followed by dimethylsulphate (84 mg). The reaction mixture is stirred at room temperature
for 2 hours, then partitioned between water and dichloromethane (DCM). The organic layer
is dried over magnesium sulfate and evaporated. The compound is purified by flash
chromatography on silica gel eluting with hexane-ethyl acetate (1:1) to afford 4-methyl-
[1,2,3]thiadiazole-5-carboxylic acid (6S5,9R,10S,11S,13S,16R,17R)-9-chloro-6-fluoro-11-
hydroxy-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-
dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester.



(3H, s), 1.40 (3H, s), 2.40 (3H, s). Step 2 The product of Step 1 (11.1 g)
is dissolved in ethyl acetate (200 nm.). DBU (4.05 g) and dinethyl sul phate
(3.36 g) vepe2/edded sequentially and the reaction m xture PET/EPIVA7RY at room
tenperature for 2 hours, then partiti2dned between ethyl acetate and water.
The organic layer is washed wth water and brine, dried over nmagnesi um

sul phate and evaporated. Crystallisation from nethanol affords

3-met hyl t hio e-2-carboxylic acid

(6S, 9S, 18&%38, 16R 17R) -9, 11- epoxy- 6-fl uoro-17- et hoxycar bonyl - 10, 13, 16
-trinet hglep 13 - oxo-6, 7,

8,9, 10, 1@ 1&@% 14, 15, 16, 17- dodecahydr o- 3I—|—g_/yc| opent a ga] phenant hren-17-y1
ester. SEetr P HSINRAOK YiRars! {-Bpeeaya§-fluory- biohydspxy-#,13 d6 gpimethpl-3-9)o- 1. 40
(3H, s), 62,819,103M,12,19),14,85 96,10 3AFdecahydrSt BRI AP PRkG hithOdne S8R Kok 6 9)
is dissol \(&o’l in toluene (2’50, m_}. HC{ as is bubbled through the solution
for 15 nifidi{28) adisalvred inexading hlink ardcealedsioi (" CetFutoyt epsideldpRraliur e f or

16 hour d$Re M8Rfor S : e e idd sed
TSt 1 e o R A ARGl gl

3- net hy| miFtyptieaddel.drapwiss {a 2 igargugly stirred solution of 6M HCL. DCM is added, the
(6S, 9R, 1085, 1 R e L1 - Q- -1 .- 17 t hoxycar bonyl
210, 13, 1@- S%%‘?ﬁe%%%— 3 r}%xg- Z?%’,m @{ag‘f’ [%d’g Jf%{l‘g‘f%’,aﬁ%gﬁfg‘%ﬁg%oﬂ%%
decahydr ovedshagogsivro pelphatf advpbenation hiferds firay2-@shaxylic MWDl 02/ 00679
PCT/ EPO1/ Q7 1 .
(6S, 9S, 1@:@ng‘é1fg§%%§£}1§$1€5‘8fy@%9?ﬂ SPEoRF AR A L3901 et
yl - 3- 0x06,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester.
6,7,8,9, 11,4 14, 15, 3 e vd( o- yal [ g hrene-17
-car boxy%"iq@e]aag' m&gnf‘g @ﬁ@l?%@% @%ﬂ&a};ﬁdf &r%ﬁ(é’ %E?Qh%y@]\’ 2 5%%61& &Br bony !
chlori de2@g30 ng) is added and the reaction mxture stirred at room
tenperature. After 2 hours the solution is added dropwi se to a vigorously
stirred solution of 6MHCI. The resultant precipitate is collected by
filtratigwpand dried to yield (6S, 9S, 10S, 11S, 13S, 16S,17R) -9, 11- epoxy-1 7-
AP &
cycl opro;lj_ﬁlnec%r bonyl OXf/- 6-fl uoro-10, 13, 16-tri nmet hyl - 3-ox0-6, 7, 8, 9, 10, 11, 12,
13, 14, 15 I'he product of Step T (6.20 g) is dissolved in ethyl acetate (100 mL). DBU (2.20 g) and
dimethyl sulphate (1.83 g) are added sequentially. The reaction mixture is stirred at room
temperature for 2 hours, then partitioned between ethyl acetate and water. The organic layer
is washed with water and brine, dried over magnesium sulphate and evaporated.
Crystallisation from methanol affords furan-2-carboxylic acid (6S,95,105,11S,135,16R,17R)-
9,11-epoxy-6-fluoro-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,
14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester. Selected "TH-NMR
signals (CDCls) § 3.75 (3H, s), 6.30 (1H, dd), 6.45 (11, d), 6.55 (2H, m), 7.15 (1H, d), 7.60

(1H, d).

Step 3
The product of Step 2 (4.5 g) is dissolved in toluene (150 mL). HCl gas is bubbled through

the solution for 15 minutes and the reaction mixture is stirred at room temperature for 6
hours. The solvent is evaporated and the crude product crystallised from isopropanol to
yield furan-2-carboxylic acid (6S5,9R,10S,11S5,13S,16R,17R)-9-chloro-6-fluoro-11-hydroxy-
17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-
dodecahydro-3H-cyclopentala]phenanthren-17-yl ester.



16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hrene-1 7-car boxylic acid. Selected
"HNWVR signals (CDC13) d 6.25 (1H, dd), 6.45 (1H, d), 6.55 (1H, d). Step 2
The prodweo oméoeBtep 1 (1.1 g) is dissolved in ethyl acetaPeT/gr@/ard9. DBU
(450 ny) is added followed by dinmethkyl sul phate (370 ng). The reaction is
stirred at roomtenperature for 2 hours and then partitioned between ethyl
acetate and water. The organic layer is washed wth water and brine, dried
over nmag esiug1 ul fate and evaporated. The crude product is crystallised
fron1netﬁ§ﬁ@94§§ provi de (6S, 9S, 10S, 11S, 13S, 16S, 17R) -9, 11- epoxy- 17

cycl opropanecar bonyl oxy-6-fl uoro-10, 13, 16-tri net hyl - 3- oxo-6, 7, 8, 9, 10, 11, 12,
13, 14, 15,Stepl 6, 17- dodecahydr o- 3FLcycIopenta[a]phenanthrene 17-carboxylic

a6 agepERI0G 1 EILER TR B oay Sa ot Tg e - Sl et i s
di ssol veok; 78,9, 00 vENE 164, 131)6. 17‘@de€ﬂ§rdk&3%@lb§&t&[Q]’ph@ﬂ&hthﬁehél 3Rh Bk AR g or

5 mnutes a d'the reaction mxture is stirred roomtenperature for

hours. THEGE\E Hdisselved appiriginsdS 4 wel-hamd CE?lﬁ‘éIEQ %tcoétMFthé’Pf iophgricizsed from

i sopr Oparlgkbong?&mm (9t3® 7%‘: if 2108 and the reaction 1s stirred at room temperature. After 2
(6S, 9R, 10S, 115, 13S, 16S, 17R)-9-chl oro- 17- cycl opro?anecarbon yl oxy- 6-

f I uor o- 11 haw tesapactipnimixige fsradded Ayapwisedr a-vigorowhostirgd solution p 6MIFICH, 16, 17-
dodecahy [ ester.
Vot hod b DEMLE HE (PR AL RaRnR Hatheo ki Ihaiy hah A lith FReiad °0 2
(OC) sol Unringn Adfer ryimg <h‘$ﬁlr maayqrsazn ﬂéplzataa’rvmyﬂlqrus é@lloa\' 18 dlasiyyolumnDVE (7

NN v bk b7 SRE T ERhOL SRR DO o0 ﬂ&?‘tﬁff@% o The
suspensi onethglthigphene-@etagtoxybomid éﬁﬁ%rm&ﬂrlé 186;1 6R017iﬁ<| +9u1]eepo:»dy¥6eﬂucao§(ﬂ ution
gf 1(16§p<9)xy1%° ﬁﬁ%ﬁtf%ﬁ&g ]1?;%/)(()16’,71%?’18’1g’r1|2?%e3t]h 42401 dodecabudeg 3T, 11 12 13
, 14, 15, cfyelpﬂ:éhtﬁl[aﬁ@eﬁimﬂnreﬁ-lalrﬂ eyted. SelendalFHRNMR Bignke (€DE;] 3-0cHy BBk W, iocosaci d

(29) 0 O (/T 58 R8s o 120U, e, feacty on mxture bS added
washed repeatedly wth water and dried to yield 5-nethyl -

Step 2

The product of Step 1 (11.1 g) is dissolved in ethyl acetate (200 mL). DBU (4.05 g) and

dimethyl sulphate (3.36 g) are added sequentially and the reaction mixture is stirred at room

temperature for 2 hours, then partitioned between ethyl acetate and water. The organic layer

is washed with water and brine, dried over magnesium sulphate and evaporated.

Crystallisation from methanol affords 3-methylthiophene-2-carboxylic acid ,

(65,9S,108,11S,13S,16R,17R)-9,11-epoxy-6-fluoro-17-methoxycarbonyl-10,13,16-trimethyl-

3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl

ester. Selected "H-NMR signals (CDCls) § 0.90 (3H, d), 0.92 (3H, s), 1.40 (3H, s), 2.40 (3H,

s), 3.65 (3H, s).

Step 3
The product of Step 2 (16 g) is dissolved in toluene (250 mL). HCI gas is bubbled through

the solution for 15 minutes and the reaction mixture is stirred at room temperature for 16
hours. The solvent is evaporated and the crude product crystallised first from acetonitrile
and secondly from isopropanol to afford 3-methylthiophene-2-carboxylic acid
(6S,9R,10S,11S,13S,16R,17R)-9-chloro-6-fluoro-11-hydroxy-17-methoxycarbonyl-10,13,16-
trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopenta[a]phenanthren-17-yl ester.



pyr azi ne- 2-carboxylic acid

(6S, 9S, 10S, 11S, 13S, 16R, 17R) -9, 11- epoxy-6-fl uoro- 17- car boxy-

10, 13, 16-wo ometchy| - 3- oxo-6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17- sorveealhyadmo- 3H
cycl opent a[ a] phenant hren-17-yl ester 27Sel ected H NWVR signals (CDC13) S 0.95
(3H, d), 1.10 (3H, s) 1.40 (3H, s), 2.65 (3H, s). Step 2 The product of
Step 1 (2.50 g) is dissolved in DM (11 nL) and cooled to OC. DBU (1.68 Q)
i s added, fol]owed by dinmethyl sul phate (953 ng) after 10 m nutes. The
reactionbﬁgmélgrred at roomtenperature for 2 hours, poured into water and
extracted with ethyl acetate. The. conbined organic phases are washed with
wat er and brine, then dried over sodiumsulfate. Evaporation affords

5- met hyl §¥Pdzi ne- 2- carboxylic acid (6S,9S, 10S, 11S, 13S, 16R, 17R) -9, 11-

epoxy- 6- r ~ - ] AL (N - (0=~ 8, 9,10,11, 12
.13, 14, 1&%5%1%?%??525’2?%%352 29\@,&1’8%216%%3#?3?5‘;" gﬁéﬂﬁr‘?ﬁ%’@%&i@?@%g’t‘%r .
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6,7,8, 9390021 12, 13, 14, 15, 16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hr ene- 17
- car boXyihEproafibf RPN 1) g)iiB dl¥Yvelidn By 1 AcSraRALS 1 YADIRRT (420 AU Saddblne
reaction m1>)<rt ure | ségddggj)%)llovw Vtongih}golbutaj?%% of )é 2M (HCI %é extract ed
wi t h peMollpwed by éalpﬁtléyl@hl@gétei(§7&,/@g}qg"@c W#acwon is stirred at room temperature for 2

hours and then partitioned between ethyl acetate and water. The organic layer is washed

with water and brine, dried over magnesium sulfate and evaporated. The crude product is
crystallised from methanol to provide (6S,95,10S,115,135,16S,17R)-9,11-epoxy-17-
cyclopropanecarbonyloxy-6-fluoro-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,
16,17-dodecahydro-3H-cyclopenta[a]phenanthrene-17-carboxylic acid methyl ester. Selected
H-NMR signal (CDCl3) 8 3.65 (3H, s), 6.25 (1H, dd), 6.45 (1H, d), 6.55 (1H, d).

Step 3
The product of Step 2 (500mg) is dissolved in toluene (20 mL). HCI gas is bubbled through

the solution for 5 minutes and the reaction mixture is stirred at room temperature for 18
hours. The solvent is evaporated and the crude product crystallised from isopropanol-
methanol to afford (6S,9R,10S,11S5,13S,16S,17R)-9-chloro-17-cyclopropanecarbonyloxy-6-
fluoro-11-hydroxy-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthrene-17-carboxylic acid methyl ester.

Method D

Step 1
N,N-Diisopropylethylamine (2.3 mL) is added to a cooled (0°C) solution of 5-methyl-

pyrazine-2-carboxylic acid (736 mg) in DMF (7 mL), followed by O-(7-azabenzotriazo-1-lyl)-



wat er and brine, then dried over nmagnesium sul fate and evaporated to afford
5- acetoxyfuran-2-carboxylic acid

(6S, 9S, 1) 2@618S, 16R, 17R) -9, 11- epoxy- 6-fl uoro-17- PCT/EP01/07249

car boxy-10, 13, 16-tri met hyl - 3- oxo- 6, 7,28

8,9,10, 11, 12, 13, 14, 15, 16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hren-17-y1
ester. TLC Rf 0.5 (10:1 DCM net hanol el ution) Step 2 The product of Step 1

721 solved in ethyl tate 5 nL i s added,
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washed with water and brine, then dried over ma neS|untsu faté and

evapor at &d1-epary-fifliere-afrhpgroxyA9H 3k simetlyds 01$:2, 89, lli,éa;léél‘* 1él, uting

w th hexgapes-wily el aci d
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-trinmet hgqlde After 2 hours, the reactton mixture is added dropwxse to a SOll]thIl of 1M HCl The

en 17 y 1P ollyed by Hind woditah s dRRRAN Qi Bl RERRLLRPETIE
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resi due cyhipentajadpiecaibieneEnylwatcerSekoedd &I NMRa(gﬁhlat(@DC];m& O0msgaH, d),ahese i s

dried ov Lum |.fat.e and evaporated. Purification by flash
chronatoéﬁﬁgﬁgggﬁg@tﬂgi&Fﬂﬁﬁﬁﬂxanes-ethyI acetate (1:1) affords

5- hydr oxyf uran-2-carboxylic acid (6S, 9S, 10S, 11S, 13S, 16R, 17R)-9, 11-

epoxy- 6-fl ugro-17- net hoxycar bonyl - 10, 13, 16-tri net hyl - 3- oxo-

6,7, 8,9,¥6+%1, 12, 13, 14, 15, 16, 17- dodecahydr o- 3H-cycl opent a[ a] phenant hren- 17-
yl esterThe toGuEEfof@teéfn (2Lsdlg) heai@mveettﬂwmapﬁt ALPakd &8d1th-0°8t ey (1ldwe

pr oduct of oIve in toluene (10 ni) and dloxan (10

m.). Hcie)ig aéfqu?%lema éﬁlﬁ?@ HibhRts (303 1) efferriOmipticss 4fie essctignis shed
reacti Onatnﬂo&r%ﬁﬁaraﬂré st ZaﬁoJrP%\lreHQHﬂ%%ﬁEMrﬁ egcﬁract%@ v)?@l%ﬁ‘yl agé?ﬁes%y ent is

evaporated and the crude product purif éﬂ col umm chr omat ogr aphy
on sil i ceerakiped eganic phasgs ate Wﬁéh%wbmr aaé la@,ethertdqqd oYeh ecvdnmsutfmat ed

Wi th et ey, dooa i Bfoddss- ey IR 1R (6608908111513 -
(6S, 9R 10§Ptf1as Rk R o &g,f PCT/ EF’Ol?B 3135 16R,17R)-9,11
epoxy-6 uoro~17—methoxycarbonyl 10 13 ,16-trimethyl-3-0x0-6,7,8,9, 10 11,12,13,14,15,

16,17-dodecahydro-3H-cyclopentafa]phenanthren-17-yl ester. Observed mass (M+H) 511.

Step 3
The product of Step 2 (1.92 g) is dissolved in toluene (100 mL). HCI gas is bubbled through

the solution for 90 minutes and the reaction mixture is stirred at room temperature for 16
hours. The solvent is evaporated, the crude product triturated with hot ethanol and dried to
afford 5-methylpyrazine-2-carboxylic acid 6S,9R,10S,115,13S,16R,17R)-9-chloro-6-fluoro-
11-hydroxy-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,
16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester.

Method E

Step 1
N,N-Diisopropylethylamine (0.508 mL) is added to a cooled (0°C) solution of 5-

acetoxyfuran-2-carboxylic acid (258 mg) in DMF (1 mL), followed by HATU (556 mg). The
suspension is stirred at room temperature for 10 minutes, then a solution of
(6S,9S,10S,11S,13S,16R,17R)-9,11-epoxy-6-fluoro-17-hydroxy-10,13,16-trimethyl-3-oxo-



30 chl oro-6-fluoro-11-hydroxy-17-met hoxycar bonyl - 10, 13, 16-tri et hyl - 3- oxo-
6,7,8,9,10,11, 12,13, 14, 15, 16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hren- 17-
yl ester woMgbdsodd F Step 1 (6S, 9S, 10S, 11 PCT/EP01/07249

S, 13S, 16R, 17R) - 9, 11- epoxy- 6-f | uor o- 129hydr oxy- 10, 13, 16-tri net hyl -3 - oxo-
6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17- dodecahydr o- 3H cycl opent a[ a] phenant hr ene- 17
- car boxylic acid is converted, by a process analogous to Step 1 of Mthod

D, to 3- 6 1,S, 13 .
S 168 17BN TS, 8178 Jecatidioapiais iops iaflphemathpse 1-caghpaviic
6, Z 8,9, 38d mlj)F())E%g)La UMF%niIﬁ,lsla?ddgddfefeamz R2ylebues, 3l &yaioclmpﬁl&h&[e Y| adab@aﬁglwhr SnAN
-y ester. r me condl t| ons as t ho
Step 2 TH? %ﬂ%?fe @5@@3 IiCl %ra&mmr?aﬁﬁ b?h% OIEABIE @ gseamﬁ%b@@wht o Step 2
of Met hOleaEér ah@ bride,abé&t &Xéﬂhﬁf@l@xh@e&@hﬁkulfate and evaporated to afford 5-

(6S, 9S, 10S, 115, 133, 16R 1 -e
met hoxy ¢ AFsAHrang-cpsbopgli f?‘?“?r(ﬁ 1DO§ ﬁ>§&3§ 1¢R817é1 f@ﬂmporz 6rfuorg-175 16, 17- do

decahydr esrbdky- wqh qa&ﬂhﬁ{}fa«l 91&%35“1 b@qrmlﬂrzyb L8518M6,190RRIEMRGdGBRS- 552 (M).
Step 3 The prod uct’ of 2 converted %ocess anal ogous to Step 3 of

Vet hod Ecy@qpen@{q]g%g%}%yl&s@&,'ﬂoc R; 0. 5 10 1 DCM-methanol elution)

(6S, 9S, 10S, 11S, 13S, 16R, 17R) - 9, 11- epoxy- 6- f | uor o- 17-

met hoxycar bonyl - 10, 13, 16-tri et hyl - 3- oxo-6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17-do
decahydr 8€P3H cycl opent a[ a] phenant hren-17-y1 ester. Cbserved mass 510 (M#).

Step 4 Tgﬁ%BEc?igH&%f sgé d15 71 rﬁ liS AR gﬁ Eiflyl R¥raft 05 AAISHBANBALHBYR Adfedt EP 4

of Met ho hy 20| c acl
(6S, 9R 16slowes b]lzlﬁnd_tbﬁ sultme {20 1chmb barsl the fdagerois msrh@/dlrmpm tkihperature for 2

met hoxyc bEFlEhy 12,13, 1 15 6 17-do
decahydr g&prg’%%n g:lq)%t %F\Vltg[ot% enanjﬂ% ‘% l%?% Wseggs %s:h%d W%fercfl o ( 6S, 9
S, 108 11d8ed @ver magnesium sulfatc and evaporated. Purification by flash chromatography on
S, 16R, 17R). oxy16-f| uor d 10 16- t X0z
5 7.5 o, ncae TR hred e Ll R T Rl Zréjbﬁﬁglhcamr ene- 17
- car boxy{659S,10S,115,13S,16R,17R)-9,11-epoxy-6-fluoro-17-methoxycarbonyl-10,13,16-trimethyl-
3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl
ester. Selected NMR signals (CDCl3) 8 0.96 (3H, d), 0.98 (3H, s), 1.40 (3H, s), 2.18 (3H, s),
2.76 (3H, s).

Step 3
The product of Step 2 (555 mg) is dissolved in methanol (10 mL) and 2M methanolic sodium

hydroxide (1 mL) is added. After 1 hour the solvent is evaporated and the residue
partitioned between water and ethyl acetate. The organic phase is dried over magnesium
sulfate and evaporated. Purification by flash chromatography eluting with hexanes-ethyl
acetate (1:1) affords 5-hydroxyfuran-2-carboxylic acid (65,9S,10S,11S,13S,16R,17R)-9,11-
epoxy-6-fluoro-17-methoxycarbonyl-10,13,16-trimethyl-3-oxo-
6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester.
TLC R¢ 0.25 (1:1 hexane-ethyl acetate elution).

Step 4
The product of Step 3 (250 mg) is dissolved in toluene (10 mL) and dioxan (10 mL). HCI

gas is bubbled through the solution for 10 minutes and the reaction mixture stirred at room
temperature for 16 hours. The solvent is evaporated and the crude product purified by flash

column chromatography on silica gel, eluting with hexane—ethyl acetate (1:1), then triturated
with ether to afford 5-hydroxyfuran-2-carboxylic acid (6S,9R,10S,11S,135,16R,17R)-9-



acid is converted, by a process analogous to Step 1 of Method D, to WO
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(6S, 9S, 108) 2A®618S, 16R, 17R) -9, 11- epoxy- 6-fl uor o- 17- car boXpET/EP01/07249

10, 13, 16-tri met hyl - 3- oxo0-6, 7, 8, 9, 10, Be, 12, 13, 14, 15, 16, 17- dodecahydr o- 3H
cycl opent a[ a] phenant hren-17-yl ester. HPLC retention tinme 0.728 m nutes,
conditions Max RP Hi gh Resolution colum, A= 0.05% TFA in water, B=0.105%
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decahydr pfetRédt EYCl opent a] a] phenant hren-17-yl ester. Cbserved mass 523 (M+).
Step 3 The product of Step 2 (42 ny) is dissolved in DCM (1 nlL) and DBU (66
ng) is ad¥Bd, followed 5 minutes Iater by met hanesul fonyl chloride (114
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prior to stirring at roomtenperature for 16 hours. The resultant solid is

collected by filtration and dried to afford 4-(nethanesul fonyl met hyl am no) -
benzoi ¢ 8epad (6S, 9R, 10S, 11S, 13S, 16R, 17R) - 9-chl or o- 6-f | uor o-1 1- hydr oxy- 17-

met hoxycar bonyl - 10, 13, 16-tri ne | - 3- ox0-6,7,8,9,10, 11,12, 13, 14, 15, 16, 17-do
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3-acetoxybenzoic acid (65,9S,10S,11S,13S,16R,17R)-9,11-epoxy-6-fluoro-17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthren-17-yl ester. Observed mass 552 (M+).

Step 3
The product of Step 2 converted, by a process analogous to Step 3 of Method E, to

3-hydroxybenzoic acid (6S,9S,105,115,135,16R,17R)-9,1 1—epoxy-6-fluofb—17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopentafa]phenanthren-17-yl ester. Observed mass 510 (M+).

Step 4
The product of Step 3 is converted, by a process analogous to Step 4 of Method E, to

3-hydroxybenzoic acid (6S,9R,10S,11S,135,16R,17R)-9-chloro-6-fluoro-11-hydroxy-17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthren-17-yl ester.

Method G

Step 1
(6S,9S,10S,115,13S,16R,17R)-9,11-epoxy-6-fluoro-17-hydroxy-10,13,16-trimethyl-3-oxo-
6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-cyclopenta[ajphenanthrene-17-carboxylic
acid is converted, by a process analogous to Step 1 of Method D, to



Sodi um hydri de (60% di spersion in mneral oil, 241 ng) is added to a
suspension of terephthalic acid (1 g) in DM (5 nL), followed after 5 mns
by 2-(triwebhyies? | yl ) et hoxy- nethyl chloride (0.998 g). APCEEPR/ITROWrsS, the
reaction is added dropwi se to water &hd the WO 02/00679 PCT/ EP01/07249 32
resultant solid collected by filtration and dried. Purification by flash
colum chromat ography on silica gel, eluting with et hyl acetate af f ords
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The solution is added dropwise to 1M HCI and the resultant solid collected by filtration and
dried to afford 4-(methanesulfonylmethylamino)benzoic acid (6S,9S,10S,11S,13S,16R,17R)-
9,11-epoxy-6-fluoro-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14
15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester. Observed mass 601 (M+).

b

Step 4
The product of Step 3 (35 mg) is dissolved in toluene (10 mL) and HCI gas is bubbled

through the solution for 5 mins, prior to stirring at room temperature for 16 hours. The
resultant solid is collected by filtration and dried to afford 4-(methanesulfonylmethylamino)-
benzoic acid (6S,9R,10S,115,13S,16R,17R)-9-chloro-6-fluoro-11-hydroxy-17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthren-17-yl ester.

Method H

Step 1
Sodium hydride (60% dispersion in mineral oil, 241 mg) is added to a suspension of

terephthalic acid (1 g) in DMF (5 mL), followed after 5 mins by 2-(trimethylsilyl)ethoxy-
methyl chloride (0.998 g). After 2 hours, the reaction is added dropwise to water and the



Step 5 The product of Step 4 (24 ng) is dissolved in DMV (0.5 nL). DBU (8
nyg) is added, followed by DVS (7 ng) and the reaction is stirred at room
tenperatuv@oﬂmmﬂl hour. The reaction mxture is added dr POWEB&E/(70491M HCI
and the resultant solid collected by3iltration and dried to afford
terephthalic acid
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2 The pr nal ogous t ep,. 2 of
Vet hod 0o e+ 143278 it S16Q TBH R LB s ISR RAR B RARIR 172 Sfii

(6S, 9S, 105 1Sl<$,n&ék&d1 bRalptRYesaralogomexy S©p 1 of Method D, to terephthalic acid mono-

f7| gorgoiézzl{fe CEB ?%ﬁril A %@hy% ]é:sgtbrlq_6§,5§,r178§,Tyg,i%,féﬁ(,?ﬂ?)’-%l1—epoxy-6-ﬂuoro-17—
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stirringmthddagm tenperature for 48 hours. The solvent is evaporated and
the crude product crystallised fromethyl acetate-cyclohexane to afford

4- am nobenzoic acid

(6S, 9R, 16ep 1S, 13S, 16R, 17R) - 9- chl or 0- 6-f | uor o- 11- hydr oxy-1 7-

nmet hoxyca nyI 10 13, 16-tri net hyl - 3-oxo-6,7,8,9,10, 11, 12,13, 14, 15, 16, 17-do
decahydrg[‘e pioductaf St ‘éf[%ﬁfiggr‘?é{rﬁMP“eﬁ%S analepousionvsest ef Method D, to

trimethylsilylethoxymethyl) ester (65,9S,10S,115,135,16R,17R)-9,11-epoxy-6-fluoro-17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthren-17-yl ester. HPLC retention time 1.055 minutes, conditions as
for Method G.

Step 4
The product of Step 3 (320 mg) is dissolved in toluene (10 mL) and HCI gas is bubbled

through the solution for 5 minutes, prior to stirring at room temperature for 16 hours. The
resultant solid is collected by filtration, triturated with DCM and dried to afford terephthalic
acid (6S,9R,10S,11S,13S,16R,17R)-9-chloro-6-fluoro-11-hydroxy-17-methoxycarbonyl-
10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopenta[a]phenanthren-17-yl monoester. Observed mass 575.1 (M+).

Step 5
The product of Step 4 (24 mg) is dissolved in DMF (0.5 mL). DBU (8 mg) is added, followed

by DMS (7 mg) and the reaction is stirred at room temperature for 1 hour. The reaction
mixture is added dropwise to 1M HCI and the resultant solid collected by filtration and dried
to afford terephthalic acid 1-methyl-4-[(6S,9S,10S,11S,13S,16R,17R)-9,11-epoxy-6-fluoro-



WO 02/ 00679 PCT/ EPO01/07249 34 dainms 1. A conpound of formula ?7H3 O O O
HOCH3 - -\ CHB3 CH3 d OF where Ris a nonovalent cyclic organic group
havi ng f moowBodséew 15 atons in the ring system 2. A conpoR@UEReCcOe4 ng to
claiml, in which Ris C3-C6-cycloalByl. 3. A conpound according to claim
1, in which Ris an at least partially saturated heterocyclic group having
5to 10 ring atons, of which one or nore are ring hetero atons sel ected

from nitrogen, oxyge | fur, 4. A 0 cqrdi claim3, in
which R ﬁ2’@%’%&%@2&?’2@@%{f@%‘i‘%lé'ﬁ%ﬁ%@a@@ﬁﬁg&gﬂr%r}glgé’ﬁ%t ero atom 5.
A conpoudsieasigdisiBHytpehtajafphtnarithreshti7zol] &drs phenyl or napht hyl
optionally substituted by one or nore substitutents sel ected from hal ogen,
hydr oxyl , Cl-C4-acyl oxy, cyano, Cl-C4-al kyl, hal o-d -C4-al kyl,

Cl- C4- al kppd 7Tam no, Cl1- C4-al kyl ami no, di-(Cl-C4- al kyl)am no,

Cl- C4- acyl am no, Cl-C4-acyl (Cl-C4 al kyl)am no, Cl1-C4 al kyl sul fonyl (C1- C4-
al kyl )am no, Cl-C4 al koxycar bonyl, Cl-C4-al kylthio, or 5-nenbered
N-het er ogyghyl . 6. A compound according to claim1l1, in which Ris a

het erocyclic aromatic %rou having a 5-nmenbered heterocyclic ring with

one, t wo(@PSi198edSABRd ORI S, Hrenvey Selluseedd-ydemy- 1) 13, gtimetbrlygerr-and

L I SIS0 s R RS0 Y e o

Cl- C4- al feshgxylicacidds aayveush by rEroEroamatyzeuoto Step 1 of Method D, to 4-(tert-
butoxycarbonylamino)benzoic acid (6S,95,10S,11S,135,16R,17R)-9,11-epoxy-6-fluoro-17-
carboxy-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopentafalphenanthren-17-yl ester. HPLC retention time 0.873 minutes, conditions as for

Method G.

Step 2
The product of Step 1 is converted, by a process analogous to Step 2 of Method D, to

4-(tert-butoxycarbonylamino)benzoic acid (65,95,10S,11S,13S,16R,17R)-9,11-epoxy-6-
fluoro-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-
dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester. Observed mass 609.7 (M+).

Step 3
The product of Step 2 (510 mg) is dissolved in 150 mL of toluene and HCI gas is bubbled

through the solution for 5 mins, prior to stirring at room temperature for 48 hours. The
solvent is evaporated and the crude product crystallised from ethyl acetate-cyclohexane to
afford 4-aminobenzoic acid (6S,9R,10S,11S5,135,16R,17R)-9-chloro-6-fluoro-11-hydroxy-17-
methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-
3H-cyclopenta[a]phenanthren-17-yl monoester.



35 C4-al kylthio, cyano or hydroxy-Ci -C4-al kyl, and the heterocyclic ring
being optionally fused to a benzene ring. 7. A conpound according to claim
1, in whiveh o639 a heterocyclic aromatic group having a BeETERb72L)

het erocyclic ring with one or two riid nitrogen atons, the heterocyclic
ring being unsubstituted or substituted by one or two substituents

sel ected from hal ogen, cyano, hydroxyl, G -C4-acyloxy, amno, ClL-C4

al kyl am pgp;,di - (CLl- C4-al kyl )am no, C1-C4-al kyl, hydroxy-Cl-C4-al kyl,
hal o- C1-T4-al kyl G - C4-al koxy, or Cl-C4-al kylthio and the heterocyclic
ring being optionally fused to a benzene ring. 8. A conmpound of fornula I
?H3 00O R /T Cs1d O~F erethelnmCMed
16-nethc? éfgﬁagﬁggéfﬁgmé pha conformation and Ris 5-nethyl-2- thienyl,
N—nethyl-z-pyrrolyl cycl opropyl, 2-CHryl, 3-methyl-2-furyl,

3-net hyl -2-thi enyl, 5- nethyl-3- i sox zonI, 3,5-dinethy|-2-thieny|,
2,5-dimethyl -3-furyl, 4-methyl-2-fur Q1- (diqret hyl am no) phenyl ,

4- et hyl phenyl , 4-ethy|phen¥j 4-pyrimdyl or 5-

met hyl - 2- pyrazi nyl or the indi group has the beta

conformation and R is . A comp@und according to any one of
clains 1 to 8 in which R co i Fioup and tge conmpound is in the
formof an acid addition A conpound® according to any one of

anot her drug substance which is a
bronchodi | ator or anti > y, particularly a beta-2 adrenergic
receptor agonist. 11. A conpound according to any one of clains 1 to 10 for
use as a pharnaceuti cal .

where R is a monovalent cyclic organic group having from 3 to 15 atoms in the ring system.
2. A compound according to claim 1, in which R is C;-Cs-cycloalkyl.

3. A compound according to claim 1, in which R is an at least partially saturated heterocyclic
group having 5 to 10 ring atoms, of which one or more are ring hetero atoms selected from

nitrogen, oxygen and sulfur.

4. A compound according to claim 3, in which R is a 5-membered heterocyclic group having

one ring hetero atom.

5. A compound according to claim 1, in which R is phenyl or naphthyl optionally
substituted by one or more substitutents selected from halogen, hydroxyl, C;-C4-acyloxy,
cyano, C;-Cy-alkyl, halo-Cy-Cy-alkyl, C;-Cy-alkoxy, amino, C;-Cs-alkylamino, di-(C;-C,-
alkyl)amino, C;-Cs-acylamino, C;-C4-acyl(Cy-C, alkyl)amino, C;-C, alkylsulfonyl(C;-C,-
alkyl)amino, C;-C; alkoxycarbonyl, C-Cs-alkylthio, or 5-membered N-heterocyclyl.

6. A compound according to claim 1, in which R is a heterocyclic aromatic group having a
5-membered heterocyclic ring with one, two or three ring hetero atoms selected from

nitrogen, oxygen and sulfur, the heterocyclic ring being unsubstituted or substituted by one
or two substituents selected from halogen, C;-C,-alkyl, halo-C;-C,-alkyl, C;-C,-alkoxy, C;-



WO 02/ 00679 PCT/ EP01/07249 36 12. The use of a conpound according to any
one of clainms 1 to 10 for the manufacture of a nedicanent for the

t r eat mrentwo2/e067¢ nf | anmat ory condition. 13. A pharnaceut i e@l/EROmIe®i ti on
conprising as active ingredient a compound according to any one of clains
1 to 10, optionally together with a pharmaceutically acceptable diluent or
carrier therefor. 14. A process for the preparation of conpounds of formula
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group, oﬁ)ahmesnemngorn1ng functional derivative thereof i nto the nethyl
ester thereof; or (B) hydrochlorination of a conpound of fornula 3 OCH3
O O0,,,0 CHBRCH3IIl OeF where Ris a nonovalent cyclic organic
group. 7. A compound according to claim 1, in which R is a heterocyclic aromatic group having a

6-membered heterocyclic ring with one or two ring nitrogen atoms, the heterocyclic ring
being unsubstituted or substituted by one or two substituents selected from halogen, cyano,
hydroxyl, C;-Cs-acyloxy, amino, C;-C,4 alkylamino, di-(CrC;;-alkyl)amino, C1-Cy-alkyl,
hydroxy-Cy-Cs-alkyl, halo-C;-Cy-alkyl C;-Cs-alkoxy, or C;-Cy-alkylthio and the heterocyclic

ring being optionally fused to a benzene ring.

8. A compound of formula I

where the indicated 16-methyl group has the alpha conformation and R is 5-methyl-2-
thienyl, N-methyl-2-pyrrolyl, cyclopropyl, 2-furyl, 3-methyl-2-furyl, 3-methyl-2-thienyl, $-
methyl-3-isoxazolyl, 3,5-dimethyl-2-thienyl, 2,5-dimethyl-3-furyl, 4-methyl-2-furyl,
4-(dimethylamino)phenyl, 4-methylphenyl, 4-ethylphenyl, 2-pyridyl, 4-pyrimidyl or 5-
methyl-2-pyrazinyl or the indicated 16-methyl group has the beta conformation and R is
cyclopropyl.

9. A compound according to any one of claims 1 to 8 in which R contains a basic group and

the compound is in the form of an acid addition salt.

10. A compound according to any one of claims 1 to 9 in combination with another drug
substance which is a bronchodilator or anti-inflammatory, particularly a beta-2 adrenergic

receptor agonist.

11. A compound according to any one of claims 1 to 10 for use as a pharmaceutical.



15. A compound of formula Il or IIl as specified in claim14.
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12. The use of a compound according to any one of claims 1 to 10 for the manufacture of a

medicament for the treatment of an inflammatory condition.

13. A pharmaceutical composition comprising as active ingredient a compound according to
any one of claims 1 to 10, optionally together with a pharmaceutically acceptable diluent or

carrier therefor.

14. A process for the preparation of compounds of formula I which comprises

(A) conversion of a carboxylic acid of formula

where R is a monovalent cyclic organic group, or an ester-forming functional derivative
thereof, into the methyl ester thereof; or

(B) hydrochlorination of a compound of formula

=

where R is a monovalent cyclic organic group.

15. A compound of formula II or III as specified in claim 14.



