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. ANTAGONI STS The present m\lwa ates to anti-inflamatory conpounds
that act via antagoni sn“ummmmm receptor, (also known as the MCP-1

receptor) i inter s @« to inhibition of Mdnocyte ant
Prot ei n- 1“{‘#@&:‘%}9 These co%plodg%nds contain an indole noiety. gb(f/@gésﬁlti on
further relates to pharnaceuti cal corrp'o!si'ti ons containing them processes
for their preparation, internediates useful in their preparation and to
their use as ther apeUNDOLEIEBIMASTVENBRDITHER USENSNIE-1 sRTAGONISIRenoki ne fam |y
of pro-inflammatory proteins | o which nediate | eukocyte chenotaxis and
activation. MCP-1 is a C C chenokine which is one of the nost potent and
sel ective T-cel . tira i vating. agents known.
MCP-1 has been .l”r%% Irislgecsélg}tP tgg&i)gﬁg? ﬁ%g%gﬁ%%ﬁ@gﬁo oagé%g'o%%é) of'lgésg@ghﬁ‘%ﬁ’é‘? of

i nfl ammat ogaytagldififaDEShd OCRY cRptot BMIRLOWH a@fﬂehw_ctpwrecgbtaﬂ)?réahﬁ{ inter
nephritides, Tung fibrosis, restenosis (International Patent Application W
94/ 09128) , aka % wihiwven of Mlopdeyte€hemoatiractantdgoteintl (M@Rihp Theselddmp@inds) and
asthma. O her, di sease areas ere MCP-1 is thought to pl a) part in their
pat hol ogy. SPiaardse Fisa e avgion unbdcides ¥ botabolieal’ P’ '\ vest |

90, 772 -7 | ASkSni thei 3 i ci ence,
13, . 228- 2%%%?0%@%y§§?%é€ﬁlﬁ%§d§g%§f f(%f\}%l?l%ﬁl%@gl?fl?%ﬁfe&?&? Eeégéﬁi@%ﬁ’l i

i nf | ammat otheitmepdratidsariste tfeGr wsenas dieradentic 489%s. J. Leukocyte Biol., 59,. 20
804-812), nmultiple sclerosis and brain trauma (Berman et al, 1996, J.
| munol ., 156, . MoR--i8gragmbenaf theshempkine pamiy ofpe-flagmpgonyquptaing o t r eat

stroke, repgk ' [PYaIRY1s ' ' i di j_nt t ang. transpl ant
"o oot 18n “pest ede Bt chaTNETApg RRACH, Phon ILALEXC R BBk SU°7, 80
act, at | eaich i8 oR@bF thetridsPp@Bni dhidSeleeGRPTREL afd eidRibOyte chénbituBctant

speci fication, when reference is 25 made to "inhibition or antagoni sm of
MCP- 1" or ‘ahd/BRivatingdgentekhoani MER1 hapibeer impligated 1 el psthdpbysiotogymifagoni sm
of MCP-2 and/ or -3.nedi ated effects en - 2 and/.or. -3 are acting
Chr ough-t hirerput e B AR Gaosir BrlaRR e aRF i halomierdg npounds
cont ai ni Ng naphritEe)] 18nTAbRIsY, hteadsiNANRMABIBhA! Patdd AL liOtonaW 0 Yi/y1Agai nst
MCP- 1. Co-pendi ng application UK 30 9716657. 3 di scl oses a class of i'ndol es
wi t h MIP- 1 alvehlitis (Jongs edet.j MRy Ihiugobpid9 2 7) and iasthimas©theodisehse aeaspri si ng
di scovery that rticular substituted 5-hydro -2 indol.es are MCP-1

i nhi bi t or s WRSF %ﬁéé‘%@@ugjﬁ&(ﬂéﬁPé’&“éﬂ&’aﬂyeﬁ?gfq)%gya?reﬁ@&&ﬁpq‘égs {(-gh respect
to potency / lag9d; | -eye n bHegvai il ility.
Aocor di ngl S g e ok Paorle (Do A AL, TR & Ui
HO Zz R3 T Drmatological Science, 13,. 228-236), delayed-type hypersensitivity reactions of the

skin, inflammatory bowel disease (Grimm et al., 1996, J. Leukocyte Biol., 59,.

20  804-812), multiple sclerosis and brain trauma (Berman et al, 1996, J. Immunol., 156,.
3017-3023). An MCP-1 inhibitor may also be useful to treat stroke, reperfusion
injury, ischemia, myocardial infarction and transplant rejection.

MCP-1 acts through the CCR2 receptor. MCP-2 and MCP-3 may also act, at
least in part, through this receptor. Therefore in this specification, when reference is

25  made to “inhibition or antagonism of MCP-1” or *“MCP-1 mediated effects” this
includes inhibition or antagonism of MCP-2 and/or MCP-3 mediated effects when
MCP-2 and/or MCP-3 are acting through the CCR2 receptor.

The applicants have found a class of compounds containing an indole moiety
which have useful inhibitory activity against MCP-1. Co-pending application UK

30 9716657.3 discloses a class of indoles with MCP-1 inhibitory activity. This

application is based on the surprising discovery that particular substituted 5-hydroxy
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.S (I) wherein: R is hydrogen, halo or nmethoxy; RZ is hydrogen, hal'a,8 JUL" 2003
met hyl, ethyl or nmethoxy; R, is carboxy, tetrazolyl or -CONHSO R4 where R4 .
is methyl. ethyl, phenyl. to 2,5-dinethylisoxazolyl or trifluoronethyl; T
-is -CHz? %90/46&?-; and ring A is 3-chlorophenyl, 4-chl or oPEE@P00/00265
3-trifluoronethyl phenyl, 3, 4-dichlore@hrenyl, 3,4-difluorophenyl.
3-fluoro-4-chl orophenyl, 3-chloro-4-fluorophenyl or 2,3-dichloropyrid-S-yl;
15 or a phividmeeNcralihyibaesorhieh pBsses ﬁneq?e@écpmd&nm&a perti@ %vghs _
specification the term"al kyl" includes both straight and br anc?]e chain
al kyl gr oespsctibeipoteateamiioeklopd léveth andéudlioaialtgtiliyrandfos sslubtlitas " propyl " are
specific for the straight chain version only. The term"halo" refers to
fluoro, chlor @< ygtﬂa PrSa%: 1n2%1“19arnf9‘€§f=%? C%H%H“g@ ﬁ%&’ﬁlﬂglafﬂ):t he
i nvention include, for exanple, con?{g)unds of the fornmula (1), or
pharmaceutical |l y-acceptabl e salts of prodrugs thereof, wherein, unless
otherw se stated: a) R has apy of tihe val ueR*defined in i) - iii)
herei nafter or a conbi nation of Ty hesg val ues; 25 b) R - has any of
the values defined iniv) - viii) er or a conbi nation of two of
t hese val ues; -3 ¢c) R has anyw a,ues def ned in ix) - xi)
hereinafter or a conbination of two of these values; e) T has any of the
values defined in xii) - xiii) herernafté@r; f) ring A has any of the val ues
defined in xiv) - xxi) hereinafte & conbination of 5 two or nore of
t hese values; i) R is hydrogen; is halo; iii) R is nmethoxy; iv) R
is hydrogen; 10v) R- is halo; vi~RZ is nethyl; vii) R is ethyl; viii)
R - IH% nmet hoxy; ix) R3 is carboxy; 15(1) R3 is tetrazolyl; xi) R 1is
- CONHSOZR4 where R4 is nmethyl, ethyl, Ehenyl , 2,5-di met hylisoxazolyl or
trifluoreietdiyl; xii) Tis -CHZ-; xiii) Tis -SOZ-; 20 xiv) Rng Ais
3-chl orophenyl; xv) Ring Ais 4-chlorophenyl; xvi) Rng Ais
3-trifl uor ometRiys hydragen, halg onmethpgy;A i s 3, 4-di chl orophenyl; xviii) Ring A

is 3,4-difl h |; 2 i Ri is 3:-fl - 4-chl h | ; Ri
Ais 3 chlorofa ﬁﬂ%%"dhg‘ﬁﬁ’ ?’Q%WAP%QYA’)&%’?%BOW%?;()z, 3 di ohl or 33% o|ioz§2 yl . "
Preferably R R'$s Byd6:0899ral8 be L GONHID, R ity 0 eikth 3O Ry ELRERR! Y R 1S

car boxy.
10 2,5-dimethylisoxazolyl or trifluoromethyl;

T is -CH,- or -S0O,-; and

ring A is 3-chlorophenyl, 4-chlorophenyl, 3-trifluoromethyiphenyl,
3,4-dichlorophenyl, 3,4-difluorophenyl. 3-fluoro-4-chlorophenyl,
3-chloro-4-fluorophenyl or 2,3-dichloropyrid-5-yl;

15 or a pharmaceutically acceptable salt or prodrug thereof.

In this specification the term “alkyl” includes both straight and branched chain
alkyl groups but references to individual alkyl groups such as “propyl™ are specific for
the straight chain version only. The term “halo” refers to fluoro, chloro. bromo and
10do.

20 Particular novel compounds of the invention include, for example,
compounds of the formula (I), or pharmaceutically-acceptable salts or prodrugs
thereof, wherein, unless otherwise stated:

a) R' has any of the values defined in i) - iii) hereinafter or a combination of two of
these values;

25 b) R? has any of the values defined in iv) - viii) hereinafter or a combination of two of

these values;



Preferably Tis -CHz-. WO 00/ 46196 PCT/ GBOO/ 00265- 4- Pref erably Ri'hg Wl 4003
3-chl orophenyl, 4-chl orophenyl, 3-trifl uoronethyl phenyl, 3, 4-di chl orophenyl,
3, 4-di fl uor ophenyl, 3-fluoro-4-chl orophenyl or3-chl oro-4-fluorophenyl. Mre
“pref er abhyo Bi/igedr IS 3, 4-dichl orophenyl, 3-fluoro-4-chl or opega¥be/00265

or 53-chl or o- 4-fl uorophenyl . For exanple,, Ring Ais 3,4-dichlorophenyl or

3-chl oro-4-fl uorophenyl .l n another aspéct of the invention preferably R ng

A is 3,4-dichl orophenyl, 2, 3-di chl oropyri d-5-yl or o

3-chioro-8R h@r%’rﬁﬁi}f vaiHes dafned in iy -aifeasinaffes @r g spabinagipn pfiavo efvent i on
there is g{egvivgﬁgs,a conpoundl10of formula (1) as depicted above wherein: R~

i s hydrogen; i'S7’hydrogen; R is carboxy; T is -CH -; andl5Ring Ais

3, 4-di chl gy PRASAYY of the ValRk definddinOliDPREMMerediafieg| Or 0- 4-f [ uor ophenyl, in
particul ar” 3, 4-dichl orophenyl or 3-chl oro-4-fluorophenyl;or a

phar maceuf)ireg Ayhaaeoye pf dis! valusaldefioed jprxid) ki) hereinefterfr efcembérhtionnpounds  of
the i nvention incléél any one of the Exanples. Mrepreferred conpounds of

t he i nvenfWOAT Ho&e ‘g‘ﬁfﬂ U, 3 and 4, for instance, Exanple201 and 3. The

i nvent i on;fur; relates to all tautoneric forns of the conpounds

of f or mul al)(y)l%??afogg}é’l so to be understood that certain compounds of the
formul a (ki) REwhate stin solvated as well as unsolvated forms such as, for
exanpl e, hydrated fornms. It is to25be understood that the invention
enconpasséd B is matlexysol vat ed forms. Conpounds of fornula (1) are inhibitors
of nmonocyt I@_hgﬂqgrtot ractant prot ein-1. In addition, they appear to inhibit
RANTES i nduced’ Chemst axi s. RANTES( Regul at ed upon Activation, Normal T-cell
Expr essedvpR¥isIegs;et ed) is anot herchenokine fromthe sanme famly as MCP-1,
with a simlar biological profile, but30acting though the CCRL receptor. As
a resul t, vbl¥demethdounds can be used to treatdi sease medi ated by these
agents, in.pgsticular inflammatory di sease. " -5 Suitable

phar maceutyl‘ggl [4*%8¥cept abl e salts of compounds of formula (1) include base
salts SUCQiig%IQE‘n?c'ﬁ@gi metal salt for exanple sodium an alkaline earth
metal salt ftor exanpl &’ cal ciumor magnesium an organic amine salt for
exanpl e t b)@®ykamorg, nor phol i ne, N-nethyl pi peridine, N-ethyl piperidine,
procai ne, S_dibenzyl am ne, N, N-di benzyl ethylam ne or ami no acids for
exanmpl'e | ¥&Rnds teirpZodvlot her aspect, where the conpound is sufficiently

basi c, sui | Nere] cl { t.l Sy SUE .

nmet hanesu Bﬁgnlgf géﬁ}ﬁsn%’?gtvg%?%ﬁdisgrgﬁﬁglr}egﬁp pﬁ%ﬁ‘b%?ﬁﬂn‘&}%@?“%"."f‘%"é’(le"f mal eat e
and sal t s tdifpidregheiyt;h phosphoric and sul phuric acid. There may be nore than
one cation_or ani on depending on the nunber of charged functions and the
val ency o#ii} bhds c@Hi-ons or anions. A preferred pharnaceutical |y acceptabl e
salt is a s%dtun_‘g |t. Various forns of prodrugs are known in the art. For
exanpl es SHsuth g)s'odrug derivatives, see: a) Design of Prodrugs, edited by
H. BunggaaiW RibEIASRVI-&ilorobB8®l; and Met hods in Enzynol ogy, Vol. 42, p.
309-396, edited by K Wdder, et al. (Academ c Press, ~5 1985); b) A

Text book af) BinggADedichioraphtnPkvel opnent, edited by Krogsgaard-Larsen and H.
Bundgaard, ¢ ter.5 "Design an |'ication of Prodrugs", by H Bundgaard
p. 113- 193‘5"&@5@1A 53;53"2 “ﬂgrpﬁtﬂké&%h’g\gglar d, Advanced Drug Delivery Reviews, 8,
| -38 (1992),: : d r al ., Journal of Pharmaceutical Sciences,
77, 285 (%L%g%?ﬁ%gy,ea)&gﬁuoﬁ?&g%: et al., Chem PharmBull, 32, 692 (l984).
Exanpl es ahviipWRihg py ddy,4gdsllworeptienylsi vo cl eavabl e esters of a conmpound of 25
the invention. An in vivo cleavable ester of a compound of the invention
cont aiZdi ngia Rinerviss-freipt-chlorgphienglianpl e, a pharmaceutical | y-acceptabl e
ester whi ' | ed.in t or qani mal body to produce the parent
acid. Sui ?‘2%@“%3?\%&%&‘ i%gﬁ?ﬁégg%elb{ngﬁl e esters for carboxy include

C, _bal kyl x&stRing.A {01, 3 ekdidopyri@ishyll or ethyl; C,_~al koxymethyl esters, for
exanpl e net hoxynet hyl; 30 C, bal kanoyl oxymet hyl esters, for exanple

pi val oyl oxymet Hreferaily Ralis biydrogast ers; C3_$cycl oal koxycar bonyl oxyC, _~al kyl
esters, for ex e .= 6, 1: cycl ohexyl car bonyl oxyet hyl ;

1, 3- di oxol an- Zaé}}ngFFé?%’/lR dshuraeen o exanpl e

S-met byl - 1, 3- di mxpl )y 2044 BRb&W).; Cl- 6al koxycar bonyl oxyet hyl esters, for
exanpl e 1- met hoxycar bonyl oxyet iyl ; am nocar bonyl net hyl esters and nono- or
di N (C, _bal kylPrefeeatdy dnis -CHigt. eof , for exanpl e

N, N- di met hyl ami nocar bonyl net hyl s esters and N-et hyl am nocar bonyl net hyl
esters; and may be formed at any carboxy



: . . : L 18 JuL
.group in the conpounds of this invention. An in vivo cl eavabl e ester of aU 2003

conpound of the invention containing a hydroxy group is, for exanple, a
pharmaceutical | y-acceptabl e ester which is cleaved in the human or ani nmal
-body to prwdwosisidee parent hydroxy group. Suitabl e phar macepdi/Gcabiyo26s
acceptabl e esters for hydroxy include C4_~al kanoyl esters, for exanple
acetyl esters; and benzoyl esters wherein the phenyl group may be

o nonet "t o PREAT B A e eat by RafRaPL Shabroneimighest,

4- N, N- di methyl 2558 V138 o Bsh @l $-aubieid lgs of such prodrugs
are in vivo cl eavabpﬁe‘éngﬁijdeg of Oﬁlsﬁb%rrggﬂ)nd @?rﬁg@rﬁention. Exanpl es of
such in viBchkloea¢dhbmphenyles i ncl ude an N-C, _~al kyl am de and an

N, N-di - (C, _~al kyl )ami de such as N-pethyl, N-ethyl N-propyl, N, N-dimethyl,
N-et hyl - N et hyl Mere peferahleRigg Ads 34-dehienephenyd pelinorgfd-ghierqpheryd o

i nventiQn pyovides r s for preparing a conpound of forrmula (1) or a
phar macgut g(’:gﬁllﬂlo c@é)g(fpg%ﬁ%é' salt or prodrug thereof 20 which process

(wherein R, R - FofxampleaRihgRh 143 A BéRodphalf] bnedhlord-4liofopiRngl,) unl ess
ot herwi se stated) conprises of: a) reacting conpounds of formula (11): R~ I
O Zz Ra (11) 25 larotheRaipsciRf the inyenticagireldraRly RungdA B3, #-slidhleropharylor a

SyLLabl e, gl S BroLeEti ng, e, i, g sorpound of formila (1)

Therefore, in a preferred aspect of the invention there is provided a compound

10 of formula (I) as depicted above wherein:

R'is hydrogen;

R?is hydrogen;

R'is carboxy;

T is -CH,-; and

15 Ring A is 3,4-dichlorophenyl, 3;:fluoro-4-chlorophenyl or
3-chloro-4-fluorophenyl, in particular 3,4-dichloropheny! or 3-chloro-4-fluorophenyl;
or a pharmaceutically acceptable salt or prodrug thereof.

Preferred compounds of the invention include any one of the Examples. More
preferred compounds of the invention are Examples 1, 3 and 4, for instance, Example

20 1and3.

The invention further relates to all tautomeric forms of the compounds of
formula (1).

It is also to be understood that certain compounds of the formula (I) can exist
in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to

25  be understood that the invention encompasses all such solvated forms.

Compounds of formula (I) are inhibitors of monocyte chemoattractant
protein-1. In addition. they appear to inhibit RANTES induced chemotaxis. RANTES
(Regulated upon Activation, Normal T-cell Expressed and Secreted) is another
chemokine from the same family as MCP-1, with a similar biological profile, but

30  acting though the CCR1 receptor. As a result, these compounds can be used to treat

disease mediated by these agents, in particular inflammatory disease.



(I'l'l) 5 1) converting a conmpound of the formula (1) into another cgr!r;p‘cj)ltjjlhcgm

~of the formula (1); ii) renoving any protecting groups; or iii) formng a
phar maceutically acceptable salt or prodrug thereof. Suitable values for L

-are for ewagol6196a hal ogeno or sul phonyl oxy group, for exappr&BE0000263" O,
bronmo, met hanesul phonyl oxy or tol uene-4 sul phonyl oxy group. 10 Specific
reaction conditions for the above reactions are as follows. a) Conpounds of

formula (11) and . ) may be reacted together in an inert solvent and a
base sucg a?s N, ﬁF‘gﬂuﬁémg‘Eﬁuﬂﬁ?@d’é’F%ﬁl?lﬁg‘ﬁmﬁgﬁf’ﬁ’@oﬂ'ﬂd%ﬂf AW kB; hane/ sodi um
hydr oxi de LLrLl e/ i ' of a
Dhase t arDpuBe BhahE bl BahIRAl AR AR AR eddfluh 1 ALBRENEENC| °

The react i mdtal salisfor tedvhple calcivnecr magnekiam, in 6rdaale Anipe shle Ferkympled hour s, at
a tenperature of 15-30C Pr ef erably 20-25C to gi ve a conpound of fornula
(1). Conpotigthylasmine.gperphaling, Moty nireridingrdrethdpippriding prosaiae, or t hey nmay

e e DBl Ak - PSR S RER B o PR A 1S
%[_Ofe% S(elsigsﬁééipﬁﬁére ithd EAtpdunE iR EREBRINBasRS, shigibiadatts (Acide Md dddidh! O Rh
salts such as methanesulphonate, fumarate, hydrochloride, hydrobromide, citrate,
maleate and salts formed with phosphoric and sulphuric acid. There may be more than
one cation or anion depending on the number of charged functions and the valency of
10 the cations or anions. A preferred pharmaceutically acceptable salt is a sodium salt.
Various forms of prodrugs are known in the art. For examples of such
prodrug derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods
in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, er al. (Academic Press,
15 1985);
b) A Textbook of Drug Design and Development, edited by
Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p. 113-191 (1991);
20 ¢ H. Bundgaard, Advanced Drug Delivery Reviews, 8§, 1-38 (1992);
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
and
e) N. Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).
Examples of such prodrugs are in vivo cleavable esters of a compound of
25 the invention. An in vivo cleavable ester of a compound of the invention
containing a carboxy group is, for example, a pharmaceutically-acceptable ester
which is cleaved in the human or animal body to produce the parent acid. Suitable
pharmaceutically-acceptable esters for carboxy include C, qalkyl esters, for
example methyl or ethyl; C, salkoxymethy! esters. for example methoxymethyl;
30 C,.alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl esters;

C,scycloalkoxycarbonyloxyC, calkyl esters, for example



~_g_where Rb is as defined above with a corrpound of formula (V) O F«’s@)‘]gl'(@?a
where R is C, _aal kyl. 5 Conpounds of formula (l1V) and (V} are reacted

t oget her under Reissert reaction conditions such as in an inert solvent

- (such as We0¥/4196r of uran), in the presence of a base (suchPEEGBOI/EEEs um

et hoxide), at a tenperature range of 1%30C preferably 20-25 C, for 10-20

hours preferably 1 S-17 hours The resulting conmpound is isolated and

o seol Ve 0o ERMOl, BN | S HaRSk SN BR fBglilf sUch 2o 1

cycl ohexersemetaynadae(doxahnezmmeum azﬁbamea.y@elbca{ymyeﬂgp@s&@%%ﬁe%;ﬁ@ 120 C
preferably at 70-90 C for 15-25 hours preferabl 20 hours to give a

conpound dfmebpxydagbqnyjoxyemhantinpearbenylmeiagl 654%!15 Ryd moppooredis (ii) 15 .
L TR Sl LR O TN B b T )
Rd is G _4a8kk¥nd N-ethybaiminocarbonyimethyl esters; and may be formed at any carboxy )
group in the compounds of this invention. An in vivo cleavable ester of a
compound of the invention containing a hydroxy group is, for example, a
pharmaceutically-acceptable ester which is cleaved in the human or animal body to
produce the parent hydroxy group. Suitable pharmaceutically acceptable esters for
10 hydroxy include C, alkanoyl esters, for example acetyl esters; and benzoy! esters
wherein the phenyl group may be substituted with aminomethyl or N- substituted
mono- or di- C, alkyl aminomethyl, for example 4-aminomethylbenzoyl! esters
and 4-N,N-dimethylaminomethylbenzoyl esters.
Further examples of such prodrugs are in vivo cleavable amides of a
15 compound of the invention. Examples of such in vivo cleavable amides include an
N-C, salkylamide and an N,N-di-(C,_salkyl)amide such as N-methyl, N-ethyl,
N-propyl, N,N-dimethy!, N-ethyl-N-methyl or N,N-diethylamide
Another aspect of the present invention provides a process for preparing a
compound of formula (I) or a pharmaceutically acceptable salt or prodrug thereof
20  which process (wherein R', R?, R*, T and Ring A are as defined for formula (1) unless
otherwise stated) comprises of:

a) reacting compounds of formula (II):

0 R?

{an
25  where R is R* or protected R, and R® is hydrogen or a suitable hydroxy protecting

group, with a compound of formula (III):



Eonpounds of formula (V1) and (VI1) are reacted together under Fi schet8 JUL 2003
.conditions such as with an organic acid (such as acetic acid), in an

al cohol (such as ethanol), at a tenperature of 60-90C, preferably 75-85C,
for 1-5 hWQep/depaéef erably 1-3 hours. The resulting conmpoundPCEHGBINGSE6SN t h a
strong acid (such as pol yphosphoric aci@)- and 5 heated at 90-150C
preferably 100-120C, for 0.5-4 hours, preferably 0.5-2 hours to give a
conpound of formula (1) in which Rz is hydrogen. Then, if desired, R- can
be optionally converted into another vaftie of R~ as defined in formula (I)
usi ng techni ques known in the art such _hs those descri bed bel ow. Process
(ii1) Cyclisation of a conpound of formula (VIIl) Ro R RZ N~Ra (VIll)
where R, Ra, Rb and Rz are as defindd &boye. | S Cyclisation nmay be

ef fected by refl uxing the conpound i n\an_grgani ¢ sol vent such as xyl ene.
Compounds of fornmula (VIII1) are suitabu&ngrepared by reacting a conpound of

formula (I1X) RM R R2 1 Oi '" 20 (1X( re R, R and R~ are as defined
above, with, a gonpound of . formula (X) N~ Rd (X) -10 where Ra is as
def i ned abﬁ’bgr.eiﬂ'?éa &é&gﬁagkgrgu;&,ui tably effected in an organic sol vent such

as an al coh theteRfiPAithkdskay: met hanol, in the presence of a base such as an
al kali netal al koxide, in particular sodi um net hoxi de. Moderate

t enper at ur psonferfing mcoBPotind 801Be dormda (k)dbloyanethet cymepbunt dPrtlecfesmulai@) | n
yet a further nodification, conpounds of fornula (11) are prepared by
cyclisati oH)W‘%X’%WoEFﬁEFCBng%I%{ (XI) R~ R | O/ NCOR H C02R8 ~ o

(x1) Wﬂefeiiﬁ‘gg@ﬁﬂg%%hma&%ﬂgaqw&%th'a\m»ésn oRproldfugdhkby, such as methyl, and

R8 is a car
Suitable values for L are for example, a halogeno or sulphonyloxy group, for

example a chloro, bromo, methanesulphonyloxy or toluene-4-sulphonyloxy group.
10 Specific reaction conditions for the above reactions are as follows.

a) Compounds of formula (II) and (IIT) may be reacted together in an inert solvent
and a base such as N,N-dimethylformamide/sodium hydride or
dichloromethane/sodium hydroxide or acetonitrile/potassium carbonate, or in the
presence of a phase transfer catalyst such as tetra-n-butylammonium

15 hydrogensulphate. The reaction is suitably carried out for 1-6 hours preferably 1-3
hours, at a temperature of 15-30°C, preferably 20-25°C to give a compound of
formula (I).

Compounds of formula (II) may be commercially available, or they may be
made by modification using known processes of commercially available compounds

20 of formula (I), or they may be prepared by the following processes:

Process i)

Reacting a compound of formula (IV):

R" R
!
0O Me
+0
ITI
O
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protecting group such as alkyl, in particular methyl. Cyclisation is
suitably effected under Japp Klingemann conditions, by warmng a solution
of the conpound in an organi c sol vent such as tol uene and a 15 suitabl e
aci d, sut® ®W&ehl6 ol uene sul phoni c acid. Conpounds of for nBEHGBRI/N026E e
suitably pr epar ed by reacting a conpouid of formula (XII) R R | O NHZ
(X11) 20 where R, R'. RS and R~ are as defined above, with a conmpound of

f l d R8 defined i
R L e

di ssolved in a dilute acid such as 106N HO in the presence of a nitrite
such as sodiumnitrite at m)deratLer Iowterrperatures from-30 to OC,
preferably 5C. This solution is \Irkﬁ @<wicth a solution of a conmpound of
formula (XIIl) in an organic solvent s ethanol, in the presence of a
solution of a base such as an al kal i m{DaI hydr oxi de, for exanple aqueous
sodi um hydroxi de solution. Conpounds of formula (I111), (1V), (V), (M),
(M), (MI11), (X, (XI1) and I o (XI({Y) are known or commercial |y

avai l abl e ﬁr 3{0 ared by processes known in the art by standard

mani pul at 8¢ Eg:m'?@lf ¥ially available or known materials. R and R~ are

C _4dakkyl. Pre r h so be
appreC| at ed thg?ﬁ%%bg%ﬁffg&%lﬁg@eﬁgm?g rﬁﬁ%dﬁgﬁégherhdgﬁg%&lkstﬂmy be
necessar yredasin edvidétidng spetodsan tan dumyt ®dvesit (sueke agieoaipslroforanhdndienpounds. The
15 instances where protection is necessary or desirable and suitable

met hods fIHPS%HCE%étbﬁﬁﬁq(sa?}easl&%‘?&ﬁﬁmﬂbe‘b%g@ 344 tPPeeratue xapge af 5-39RGs, i f
reactants_i I able to
pr ot ect t%%{‘%g ?insqsldg?r%rsof k?%é%x% ]%ﬁu gsﬁgéé Ler el ﬁ%}}ﬂ%&h{l abl e
protecting lgﬂﬁxwah@ﬂlsaolhydirnqpmlmmumdh&s eﬂmnolemarapIomanmca@mhcmww, 20 for
exanpl e an al kanoyl group such as acetyl, an ar%@group for exanple

benzopl , asetinacik phdretiapsition was! citalys mﬁ)ﬂsel Ofse andr %@lmﬁm Bction

dit f b t th th
Choree gl T A S BRLR A RRE R L S L1
al kanoyl 0.5 8moafQybretbH Pe-IB YRS t6 gmevaesé, Jfon'id SPRIRLIS. (ugxwh*av&'ﬁ Q! 'S Wi th
a suitable base such as "an al kali n#et al roxi de, for exanpl e |th| um

or sodi umdQMiealkgle. Alternatively an aryl met hyl group such as a benzyl
group may. be removed, for exanple, by hydrogenation over a catal yst such as

pal | adi u £¥4Mon. A suitable protecting group for a carboxy group is,
for e ar’rpk d |pgmglr for exanple a nethyl or an ethyl group
whi chl)grray CU%gm)ve § gro exarrp 30 by hydrolysis with a base such as

sodi um hydr oxi de, or for exarrplleha (rr)-butyl group which may be renpved,
for exanple, by treatnent with an acjd. for exanple an

O
N,
H
(VD)
where R" is as defined above, with a compound of formula (VII):
O
O\R g
0
20 (VII)

where R is C, ,alkyl.
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.-12 organic acid such as trifluoroacetic acid, or for exanple a benzyl

group which may be renoved, for exanple, by hydrogenation over a catal yst
such as pal | adi um on-carbon. The protecting groups may be renoved at any
conveni enfyodoigfde! N the synthesis using conventional technpgyRSoleodes known
in the chemcal art. Sone of the int ergedi ates descri bed herein may %e
novel , for exanple internmediates of the formula (I11), and as such they are
provided as a further feature of the invention. Wen a

phar naceutGampiupds ot pmakl @13 and (\GH) arecenepriungethdr undemilsehef cpndisionequi r ed,
it may be obtained, for exanmple, by reaction of said coppound wth the i O
appr opr i atS¥CRas H“g\ﬁﬂ CEERIYF %Cg;f tfé‘bléa%?ﬁ?g? aridyin at ?W&Hgégﬁgg’é Ieg"aé’ﬁl)oﬁ)a, or
with the j ' i RBYSH Q! Qg Y tahl e
cati on) . ae RO e Ca T Poroum, ey L PRORE BT i ng
to a furt hesuldsgpenhpaidtihmitaiveitlt & omorgeid(sush gy molypledpkorphavidpadut i cal
conpositiagn i a canpaun as defined

whi ch conpri ses nd of the formula (1)
her ei nBef dieatedat 46130 §harefsrallyd VR HROYC. dec@priues, praferably G gdhags toher eof

i n associ gj:| 1 HaL IR i ] g e Ci- Pl » carnrier. The
conpositi %{é@!g)?%h@nﬁn@entl o%mnzliy'f;ﬁiéw?{ﬁa gsc’f’??‘?ﬁt%éu?%bﬂgdegg%d’o aclant?ge (for
exanpl e asptiaRhief convbREERgesnotiarvdielof RORE defiRduh ESrmAdIgFALimgor oi |y
suspensi ons, enul sions, dispersible powders or granul es, syrups or

elixirs), tedmiquspkoewn irsee@ftouciRes tosmedseribes! kelavans, oi ntnents, gels) or
aqueous or_oily solutions or suspensions). for adm nistration by inhalation
(for exanﬁk@ggéﬂégfinely di vi ded powder or a liquid aerosol), for

admi ni gt r gty @addh dN$ UbhhAIHIVT oiRila gepipl € as a finely divided powder) or
for parenteraﬁ adm nistration (for exanple as a sterile aqueous or oily
solution for intravenous, subcutaneous, intranmuscular or intranuscul ar
dosing or as a suppository 25 for rectal dosing). The conpositions of the
i nvention nmay be obtai ned by copVentgplonal procedures using conventi onal
phar maceuti cal excipients. well [kno in the grt. Thus, conpositions

i ntended for oral use may cont &R exanpt e, one or nore col ouring,
sweet eni ng) flavouring and/ or pregg uive|=gents. 30 Suitable
pharmaceutical |l y acceptabl e exci pi for a tablet fornulation include,
for exanple, inert diluents such as YacthSe, &odi um carbonate, cal ci um

(VIID)
where R', R? R® and R? are as defined above.
15 Cyclisation may be effected by refluxing the compound in an organic solvent
such as xylene. Compounds of formula (VIII) are suitably prepared by reacting a

compound of formula (1X)

20 (IX)

where R', R* and R’ are as defined above, with a compound of formula (X)

Ny R’

X)
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-13 phosphate or cal ci um carbonate, granul ating and disintegrating n

such as corn starch or algenic acid; binding agents such as starch;

| ubricating agents such as nagnesi um stearate, stearic acid or talc;

pr eser vamo//4ar9ént s such as ethyl or propyl p-hydroxybenz®aragBoaoe6s
anti-oxidants, such as ascorbic acid.jglabl et fornul ati ons nmay 5 be uncoated
or coated either to nodify their disintegration and the subsequent

absor pti Qp c{]R’t 8 as%aﬁweieoogr @g i 8ALa M i @hﬂa&w@ﬂg&é& grglgmggga,g@sfdgt rack, or

to |nprove eir sta Oor appearance; 1n

convent i @ied ascoatiéongl, agﬁﬁh&ﬁul&ﬂ&eﬂfaﬂ&‘?mﬂhe%ré@ehde &rwm&sﬂcﬂ mlaadntah
Conpositions for oral use may be in the formof hard gelatin capsules in
whi ch t henes@talkexiden gy pagtieylar Jodium methaxiden Meddratetempedatwtesivf frromt30 f or

exanpl e, um onat al ci um phosphate or kaolin, or as soft gelatin
capsulest?zbﬁ%?%ﬁ ﬂgyﬁgpﬁbﬁglngredlent is mixed with water or an oil such

as pegnuqygmﬁs?tqu|d paraffin, or olive oil. Aqueous suspensions generally
contain € active ingredient in finely powlered formtogether with one or
mor e suspendi ryg yagefutrther modiicagors edmpounds®f dambdx (ifeade\dreekdddyose,

met hyl cel | ul ose, ydroxypropylneth | cel | ul ose, sodi um al gi nat e,

pol yvi ny[cY§ VFP%HPQ%H@“P%HH$Q and gum acaci a; dispersing or wetting
agents such as lecithin or condensation products of an al kyl ene oxide with
fatty acids (for exanple pol yoxyethyl ene stearate), or condensation
products of ethylene oxide plithglong chain aliphatic alcohols, for exanple
heptadecaethyleneoxycetanoh% 20 condensation products of ethyl ene oxide
with partial esters derive atty acids and a hexitol such as

pol yoxyet hyl ene sorbitol nonog s oq{condensatlon products of ethyl ene
oxi de with | ong chain aliphati .ohqns, £,60B%anpl e

hept adecaet hyl eneoxycet anol, or “Ctond cey.pducts of ethyl ene oxide
with partial esters derived fromfat ac ds and a hexitol such as

pol yoxyet hyl ene sorbitol 25 nonool eate, or condensation products of

et hyllene oxide with partial esters dexbved fron1fatty aci ds and hexitol

anhydrides, for | e nnno sLne a ueous
suspensi ﬁ?%@f”ﬁ@?%%gﬂjl%g Eé rfﬁf‘ yk) ?VEPF "(@éhdﬁaa%f gthyl or
propyl Pﬂ%@& Yo &ﬂ?ﬁﬁh%saﬁg lngéhgﬁﬂ&ﬁw( ch as ascorbic acid), colouring
agents, flavo |ng agent s r sweet eni'ng agents (such as sucrose, 30
saccharine or (3shsatioarejuitably effebedOnhder Jugpkiisgamamesndieorsosyrul at ed by

suspendi ng the actlve i gredlent in a vegetable oil (such as arachis oi

ol i ve oi WarBERE O v)tilcrn rihe semReHndgn an oggangsodvent ﬁ‘é‘?lhﬁls ofyene add as i quid
paraffin I contain a thickening agent such as
beesmax kﬁtiggggéa g§&§%¥p$ﬂéﬁ¥%§? e Sweet eni ng agents such as those
set 5 out abO\(ﬁ)m;&mddi bﬁfb@m&lar(gﬂ)ige@tlﬁabmgrdpﬁreddﬂ%aétﬁlgw@)hh]ﬂfhna opal at abl e
or al preparatlon These conpositions nay be preserved by the addition of an
ant i - oxi demmula(®H) as ascorbic acid. Dispersible powders and granul es
suitable for preparation of an agueous suspension by the addition of water
generally contain the active in edi Bnt together with a di spersing or
wetting agent, suspending agentéﬁnd ne or nore preservatives. Suitable

di spersing or wetting agents an ysSpexydi ng agents are exenplified by those
al ready nenti oned above. Additiona pi ents such as sweet eni ng,
flavouri ng and col ouring agents, present. The pharmaceutica

conpositions of the invention may also be the formof 15 oil-in-water
enul sions. The oily phase may be a v table oil, such as olive oil or
arachis oil, or a mneral oil, such as for exanple liquid paraffin or a

m xt 3fe ofhaniR’,&¥. RhaseR® Saias dbﬂ]l@d@bQVSIWlW agompeundsofnfaymble (XIIy exanpl e,
natural |l y-occurring guns such as gum acaci a or gum tragacanth,
natural |l y-occurring phosphati des such as Soya bean, lecithin, an esters or
partial esters derived fromfatty i ds and hexitol 20 anhydrides (for
exanpl e sorbitan nonool eate) and co ensation products of the said parti al
esters with ethyl ene oxide such as ¥£r§§thylene sor bi tan nonool eate. The
enul sions may al so contai n sweet el ng, ouring and preservative agents.
Syrups and elixirs may be formul ated with sweeteni ng agents such as

gl ycerol, propyl ene glycol, sorbitolXIHgpartanme or sucrose, and may al so
contain a denul cent, 25 preservative, flavouring and/or col ouring agent.
The pharnmaceutical conpositions nmay also be in the formof a sterile

i nj ectabl e agueous or oily suspension, which may be fornul ated according to
known procedures using one or nore of the appropriate dispersing or wetting
agents and suspendi ng agents, which have been nentioned above. A sterile
|njectable preparatlon 30 may also be a sterile |njectable solutlon or

o oy . I | T T I | o, I 1 o, o
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ingredient with a suitable non-irritating excipient which is solid at
ordinary tenperatures but liquid at the rectal tenperature and will

- therefor lt.in the rectumto rel ease the drug. Suitabl I D S
Sl PTGl s

i ncl ude, npl e, cocoa butter and pol yethyl ene gl ycol's.

formul ati ons, such as creans, ointnendk: gel s and aqueous or oily solutions
or suspensions, nay generally be obtained by fornulating an active

i ngr edi emtherd Rhad Rbareanstdefinad in relafion & formata @fil).aFhe compdindlof formula | uent
usi ng conventional procedure well known in the art. Conpositions for

admi ni st (X1 ensusablyrdisgotyestin griliigaqié such ashleSN &G ib thepresenes 9f a nigritgi vi ded
powder cant.ai ni rticle f_aver i e f 2 [ Ofo~eXxanml 30p or
much | esg?dl %Se”rpag\‘/{gg%‘”?et Asterﬁ ?&)eé%tglﬁﬁf)g?%é‘gg%ﬂﬁgesrﬁ%@t iﬂ’(\)/{e0 (|5 ggPree 'rg?e#' “al one or
di luted wp¢h one or nore physiologically acceptable carriers such as

| actose. The powder for insufflation is then conveniently retained in a
capsulbbe cont aiTtinsplufior isshemiixed with o s@@tgn of 2 sempoend of Joraile (KIH)on use

wi th a turbo-inhaler device,,K such is used_.for i.nsuff|ation of the 15
Knoun” ag@OTEH YK SHULTY SARIEL BNpREreeAE APORRAL hPEErIEh Sty

i nhal at i gi)iB¥edPhidbokide, HPERAMDle 3 &R SBELBNRdrBi8S S ted aerosol
arranged to di spense the active |nare I ent eit’her as an aerosol contai ni ng

finely divided solid or liquid droplets. Conventional aerosol propellants
such as volatile fluorinated hégr ocar bons or hydrocar bons mai) be used 20

and t he aer osdforareynds of Soraniy BADedM)y(Vas ¥hg U ¢ VEHL A EWSXIR 376t er ed
iy ive : ' : . . Cien th
a1 9 o DL e SHEATS e ALELTRLOR. SR FERI o 11

Cheni st r yhd 5@ byisthintiardsaixipaiaaos bRebherfcilillyoradhblBoakehwn Bafegialyon Press
1990. 25 The anpbunt of active itr;géedi ent that is conbined with one or nore

exci pi ents to RrandR’eara CsialigylePrdualls R endRiiare madwberseibyll y vary dependi ng
examl o a1 oriLeraerRp il haRgp B Lol felipRrraton! RIRBNS w1
oot Pk e Aok i o B bl
may vary ihstamealvdigte proteastiab dumecdSapeoraieniralily ang sgkableahethdds foot al
gggp 2-? g:cpcr)gtﬁctgcglf gr\gf,'imgwntto ft}?orsgsskivlvlleld lin the art. g1Jh|ug/, if ?erz]igtgxlltg inchue etgr%uprggsutcf? about
as carboxy or hydroxy it may be desirable to protect the group in some of the
reactions mentioned herein.
A suitable protecting group for a hydroxy group is, for example, an acyl group,
20  for example an alkanoy! group such as acctyl, an aroyl group, for example benzoyl, or
an arylmethyl group, for example benzyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or an aroyl group may be removed, for
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for
25 example lithium or sodium hydroxide. Alternatively an arylmethyl group such as a
benzyl group may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon.
A suitable protecting group for a carboxy group is, for example. an esterifying
group, for example a methyl or an ethyl group which may be removed. for example,

30 by hydrolysis with a base such as sodium hydroxide, or for example a r-butyl group

which may be removed. for example, by treatment with an acid. for example an
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Dosage Regines the reader is referred to Chapter 2S.3 in Volunme 5 of

Conpr ehensi ve Medicinal Chemistry (Corwi n Hansch; Chairman of Editorial

- Board), WoOH4e86 Press 1990. The size of the dose for thehGREBIV26T

prophyl actic purposes of a conpound of2the Formula | will naturally vary
according to the nature and severity of the conditions, the age and sex of

t he ani i Lalstrnat r.di to well
nown pr Drpls 224 b aAubdbeg LR, B (RS BLIRA PRroBRERLALIG A 00
| are usedibvddpfdriexainplg bglihgemgesation ovarH €adlyeateh 4sipanadiohi-ehlcabendue al one

or in part to the effects of farnesylation of rats. 1o In using a conpound
of the For nul dhe protecting grppumpy. be rerpaveplay krjcednyerpentstagednthe wi | | general |y
be adm ni stered so that daily dose in the range, for exanple, 0.5 ng to
75 ng perREHoUIRSPRYR TR peshaiciET e koo 1 SRR 0 Gi vi ded doses.
|n general | OuRin OB iiteledbfestlliiled heFRm) 88 nv I ACLBLARAL TOULe IS

enpl oyed. Thus, for exanple, for intravenous admnistration, a dose in the
range, f orteexaiqiteof heFompls I} and6s sugh pleay deg phwitled we i dintthasifedtugester al |y be
used. Simlarly, for admnistration by inhalation, a dose in the range, for
exanpl e, e BVEHIAMy 25 ng per kg body weight will be used. Oral

adm ni strati oRyi WEME 18 ceorgi r aspect of the
pr esent invenp)iv %%I?ﬁere |Cg'£{|{ocrgg€iag%gtagﬁc%?rﬁoSngm%?urtﬁjhge%g??rlﬁl(g1 ) or a

phar maceuquietl] iy nescdepstabined, Sed dxamiple) b tradton bEsaeDiompindswitethened

herei nbefore for use in a nethod of treatnment of the human or ani mal body
by t her apppropoaigasidkawhigh atfords p phrsnielogisalby escepieble aniep).lnsavitfther eat i ng

i nflammat ory di sease, by. adm ni steri.ng a_gonpou of .farmula (l).or a

phar maceﬁPP%’BPW%ﬁ%Qﬁ%ﬁﬁlaglorgﬁlatp%é ‘°%ﬁ§8§b§P°§P&§‘eﬁﬁ%?'ﬁa8fe‘aﬁ ?’éya‘%thﬁrorrposi tion
t her eof , cggvet@phill ARGoARANR préeelufet her feature of the present invention is
a conmpound of formula {I) and 25 pharmaceutically acceptable salt or

prodr ug t her edfccofding ts e flathenaspedi of anemyent@mthemiisgnoiged hipbainsacauiaatpound

of formula (1).,. or .a pharmaceuti call eptabl e.salt _or  prodr t her eof ,
For use Semuoklio edfighromeresheagani fghaferpes @ Hetstare Bgmpetye or o
war m bl O?Q@ﬁrrﬁ&eﬁﬁbalﬁpmeﬂgb@s&?mﬂﬁl NBered i HSas@chtiotlivigh 40 @ further

aspect o e 1nventi'on there is provided the use of a 30 conmpound of the
formul a phiymaeudcalyadceemablt exapileyt areaejerabl e salt or prodrug thereof,

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions,
emulsions, dispersible powders or granules, syrups or elixirs), for topical use (for

20  example as creams, ointments, gels, or aqueous or oily solutions or suspensions), for
administration by inhalation (for example as a finely divided powder or a liquid
aerosol), for administration by insufflation (for example as a finely divided powder)
or for parenteral administration (for example as a sterile aqueous or oily solution for
intravenous, subcutaneous, intramuscular or intramuscular dosing or as a suppository

25 for rectal dosing).

The compositions of the invention may be obtained by conventional
procedures using conventional pharmaceutical excipients. well known in the art. Thus,
compositions intended for oral use may contain, for example, one or more colouring,
sweetening, flavouring and/or preservative agents.

30 Suitable pharmaceutically acceptable excipients for a tablet formulation

include, for example, inert diluents such as lactose. sodium carbonate, calcium
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nmedi ated effect in a warm bl ooded ani mal such as a human bei ng. According

to a further feature of the invention there is provided a method of

* ant agoniworeg/4ar96MCP- | nedi ated effect in a warm bl ooded POT/GBOJ/OGREEN as a
human 5 being, in need of such treatngnt which conprises admnistering to
said ani mal an effective anount of a conpound of forrmula (1) or a

phar mace I rodrug. thereof ., as defined

her ei nbe#’l%ése’% %yo(flch ‘Lfl %ﬁé‘ ranu]rfht&gfagfi Figvﬁt%g%n%?%afscséfﬂ 2 et hods,
dat a andstechna eﬂ%_exﬁ@ﬁdl@ Hlﬁulhg hg@ﬁg fich ad SafchEluBFieARBlagk MY 81EH AN

Abbrevi ations: ATCC Anerican Type Culture Collection, Rockville, USA. BCA

Bi ci nchr ongnésumcsteiraté,teade agidtan taloypreserativphgents, Sucbaasﬁnayormmpyall n ) BSA
Bovi ne Seru becco' s dified Ea m EGTA

e byl onoBTY BB ROBE AR B F-PESTEy ol B fScorkih App Aabieh iU GHiams 18 um HEPES
(N-[ 2 Hy Iy SS Hank's

Bal aﬁ%edgégﬁ%/&%&r%%@g%%h%]? rﬂ)drlrézt h%ﬁ%ﬁ@fgﬁét cegjlrrprlggttl b%iue Protein-1 PBS
Phosphat sbdoupdi@i efkhs attiveangieRieRoWwithinrthas gasabintastinalagick it 16MibtokA@Her |

avail able from Perkin-El ner Cetus, is used as the source of 15 thernostable
DNA pol yﬁebd%an@ph@mgraeeﬁ fnpithes caxs, HANg-EmEetionahepagagagents apdl Myd 2, 0. 5%

foetal c to pH 7.2 with 1 M NaOH Non-Essential Am no
Aci ds ( @’%ﬁ(@g#t lgﬂwa@t Al ani ne, 890 ng/l; L-Asparagine, 1320 ng/1;

L- Asparti C ac '(Q‘)mﬁ(;’san@Eéﬂ orallus&intyaidl i6 tiacfofin ot Hat@ g@Mlh,caﬁLM@s! e, 750 ny/l;
L-Proline, 1150 ng/1 and; L-Serine, 1050 ng/l. Hypoxant hi ne and Thym di ne

Suppl()enewdlic(lsthm achvemgtadiemels mixed wihovdnerhialid, dilRenty 80 exgipleanalciunhy ni di ne,

194 18 Peni I 1,i n- Streto C il]lin odlumsalt
5000 ont FEPARae GBSO K9 b oS ST B APl i R SBS dStE e oy | |1 ne

THP-1 ce|]sSeBEft R YAkEPRIR Watd Bk A 6 sudf £528hR 311 NHERE haAFE of B 3%:
Aqueous suspensions generally contain the active ingredient in finely
powdered form together with one or more suspending agents, such as sodium
15 carboxymethylicellulose, methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
agents such as lecithin or condensation products of an alkylene oxide with fatty acids
(for example polyoxyethylene stearate), or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or
20 condensation products of ethylene oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation products
of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
25  monooleate, or condensation products of ethylene oxide with partial esters derived
from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also contain one or more preservatives
(such as ethyl or propy! p-hydroxybenzoate, anti-oxidants (such as ascorbic acid),
colouring agents, flavouring agents, and/or sweetening agents (such as sucrose,

30  saccharine or aspartame).



o 7 ' i ' 48 JUL 2003
.5 Hank's Bal anced Salt Solution (HBSS) was obtained from G bco; see Proc.

Soc. Exp. Bivl. Med., 1949, 71, 196. Synthetic cell culture nmedium RPM

1640 was obtained from G bco; it contains inorganic salts [Ca{NQ ), . 4H20

-100 ng/ | ; WR@0/4496 ng/|; MyS04. 7H, 0 100 ng/1; NaCl 6000 ngy/ IPCTIEH4BO)262000

ng/1 & Na, HPCa (anhyd) 800 ng/1l], D-dmcose | o 2000 ng/ 1, reduced
glutathione | ng/l, amno acids and vitamns. FURA-2/AM i s

| -[2-(5-carbox - 2 - 6-.am - B - '~ am.no-5' - net hyl ph
enoxy) - et hane- @ng?%ﬁﬁk %nea?rb%amggﬁ‘?%%?&g B%%ﬁ’?%%éﬁ% %é)‘/"rzreelflﬁgﬂd’eélg ¥ and was
obt ai ned fegerattblbR¢sUchras Ri20hie Bil, BGESIE sedanOsiNor $626nutdiDQS iSaGhiABAL at i on

Buf f er Co%a(i‘;}?h szg[dl NaCl %@éjog/l hydr oxyet hyl 15 celﬂllu,lmose. Lysi s

Buf fer i s ofl.(3%M astigaid paraifiv ,SUSPERBIBNT mayjadsoccokalin a Bhinkém fer is
50 MM HEPES,, 1 nM CaCl 2, . S C1y2 0.,5% BSA, 0.01 % Na rg@ugﬁgd to pH
72 i th 96 RS AT TAER OF SeUBR AL RS AR Bl SU RGeSt 0. 504
heat 29 i pachio(l S FCSurifd SIMRGha?oE dfe@o HRNRT a fatkf iggner al
nol ecuf)ar bfoloog’y proacegrljl%es can %yg foll ovv%g frorrﬁlgah\fl/\!a}))Pe %%‘emn&jﬁ%ﬁg

descr i bed Tihase' ddmpmsitions naly beipneserved bl aloadidi ety ofManami-OxidGaaosudh keli ti on.

Sanbr ook, Fritsch and Maniatis (Cold Spring Harbor Laboratory, 1989). i~

C oni ng ad&ERiSAEWsi on of hMCP-1 receptor zs The MCP-1 receptor B {CCR2B)
bt mer's based G eracTs sk i il sulfile 5 S MIGEOY Sh R BRE L ¢
1994, Pr ogusp¥atibn bi@iRthddBiin of Wafler RheralBy 28ntain[he at@RlinbidierPtagetiepduct s
were cloned into vector PCR-11T"" (InVitrogen, San Diego, CA ). Error free
CCR2B '8 DNAVitties dispissing we setingagentn suspending egant rdigneert mprit presdreatsigkar yot i ¢
S eSS Pl B S oot RO e e
transf ect gehdyf QefidrelibsR! !A%dh%nﬁlaéx‘éléﬁ’éﬁtﬁﬂ%%%%etgﬁi%%' ﬂh&&&fng%néw gler et
al ., 1979, Cell, 16, 777). Transfected cells were selected by the addition
of Geneti colouingphatis nfa@4d$ bePrissamt.BRL) at 1 nmg/m, 24 hours after the

carried out - as HESURTEEE 1A GoBRGT GO RRHHENPRIOTNEY <098 M P ek pr gss.
Purific., Binl Ne, e l.QE %‘8‘6@5@ i ifi he hi ghest
MCP- 1 lgecggtlgﬁélreipr egsﬁ%rﬁeﬁrﬂﬁ péfléeepar at i ong%%tmrréﬁg%gﬁg a%roggerrgﬁtog CHO- CCR2B
cel I s wer argphiweil, iona bivirdvhseih plietinayfoe elxampl B 1140 gadaftialor aahfxtwre bl any &f MM
glutamne, 1 x Non-Essential Am no Acids, 1 x Hypoxanthine and Thym di ne
Supp! enmentthesadSptablecamylpifying pegtompy be fpnexample. natwell=peeHyiBE BLMS, G bco

BRL). Membrgne fragnents wer r epar ing cell sis/.differential

cont 11 1 uoatibn wEfAHE e G EabieRRR SRk e fPrapki Bt RA o0 5.
Bi ol . Chemean,d6&thin, A0 e&krs drpakRil Bstei9deRéd Rbndanyasideaid Agtigg by BCA
protein assay (Pierce, Rockford, Illinois) 15 according to the

manuf £6t uraahydrides $for gxamplasorbitan masgeleatehanduzmdgnsatien pradustseaf thesaid Bol t on
d Hunt i ugat.i. | t t al.. 1973, |3iochem J.. 133 9;

Aer sham IR REROHET ebyient SRt bwhispafvolyhiny t° SEBm rignelRate, 7w out

usi ng the gmiifess Ahy glrsB%Bntf@itn sgefateni'ln%gﬁavohrinkm rp?é%lervati@‘ég%exﬁém . 20

Briefly, varying anbunts of' ~ |'abel ed MCP-1 ~ére added to lug of purif ed
CHO CCR2B cel | Syentor andedixirs mb§ bepbrnuilatBd mdthrayvdstehirgr ageAfst such &s plycerol,
i ncubation at roomtenperature the binding reaction mxtures were filtered

and was he(PrSPXIP’Pﬁa&lyfqllf%%@FPIGPSBF% NeSURESE (B dRdetlsqLontawm dsanylcedy vest er)
?3: ng(#sc_e qggegva%k,g,gﬁa%ggggé f&lor ‘[F%Lffgfﬁia%g‘t‘é (Brandel GFB) were pre-soaked

m riutes 1 n pol ye ne prior to use. Follow ng

filtration indiPhdshiatmadeutien sompbsitioerasniakd bt i theJomrbf agheite { Sar st edt No.
55.484) and bound' ZS| -| abel ed MCP-1 was determ ned (LKB 1277 Ganmanaster).
Col d conpériceiable asuertses ol sespsasipbrmieh By sdosnylaed gcawdingnp kpewn| abel ed

MCP-1 in the presence of varyin nt.rations.of unl Il e - 1.
Non- speci fRIRC uﬁe&ilﬁ@g\%‘g 085{%? ﬂgwggggr?p{lé}tg dlls%gfs&% %rnweotfi Rg agﬁgij %%D d nolar 3o
excess of hghaatld REntYCRhithihAvd B&nlidftioh8dabove. A sterile injectable preparation

30  may also be a sterile injectable solution or suspension in a non-toxic

parenterally-acceptable diluent or solvent, for example a solution in 1,3-butanediol.
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.7~ 8 J UL 2003 -20 Ligand binding studies wth nmenbrane fragnments 48 J0L
prepared from CHO CCR2B cells showed that the CCR2B receptor was present at
a concentration of 0.2 pnoles/ng of nenbrane protein and bound MCP-1

"selectiv é‘o&}m9é/\/ith high affinity (1CS = 110 pM Kd =120 pé?/(; a;/&,qkpg to
t hese nenbranes was conpletely 5 reversi bl e and reached equi |Br| umafter
45 mnutes at roomtenperature, and there was a |linear relationship between
MCP- 1 bi ndi ng and CHO CCR2B cel | nenbrane concentrati on when using MCP-1 at
concent r at i ons Shpposgery fo@0ulahbramiap de ppiparciidyt modng therdt valingsediened | N DVSO

Spl . t i titi W th .100 | abel.l ed MCP-1
o e b e S Gt i B e A 2
dose- : i bl | d
E L R T T e

tested of e present ess in the
hMCP- 1 1 edeip! Siiitdblneioigents yudte ferdxhgleh es@iarbutte) atdpdljethphadigeolsal ci um

flux in THP-1 cells The human nmonocytic cell line THP-1 was grown in a
synt hefic cel | Tepicelifoemulatons giahrasmpeams eiomentspgelsrand apheans dr oy % f oet al

| 6nM gl ut ami. d Penigillin-St t in (at 50
CoL ST S AR 3 A0 AL, Bk R s g s
and MiZ+) infadidtiAiih FEAAGLL SsRANIRG cbilbehecriaRR, BlfdRhRh 2 density of

3 x 1 OCGcells/mM. The cells were then | oaded w t mM FURA-2/ AM f or 30
mn at 37Gnwasdred ptavedereiwelHB®S)n iarthe asuspended at 1x106 20 cells/mi.

THP-1 cel | ion (0.9 . . added t 5 m di bl it
cont ai ning a nhGRBEPROLE o QAR YA AR i i B0 PES DB

t ai Ni ng; g j 7c I d
o 1] uofiadtolach bt bR ol it Lo e It o IR AREHET g g 2

pr ei ncubalegsl thopowdariiRelicoPpising ehhatdcting ingreditntel @rar ifiatedasdty §eairded over
70 sec and cells were stinulated by 25 addition of hMCP-1 to the cuvette
after 10 smwee physiplegirallyaaccapiabla cadionysush@s laptossnThe pawderdon iasnflla@en nm

arm csi on- ROBCPrHRERY FAbpPER SRR coRlaun HEE R @ st T cocont
R i iy g B e R
equat ildn: kowh agent spdiumicromo@iyrate( Sf 2/ Sb2) ( Rmax- R)
Compositions for administration by inhalation may be in the form of a
conventional pressurised aerosol arranged to dispense the active ingredient either as
an aerosol containing finely divided solid or liquid droplets. Conventional aerosol
propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used
20 and the acrosol device is conveniently arranged to dispense a metered quantity of
active ingredient.
For further information on Formulation the reader is referred to Chapter 25.2
in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of
Editorial Board), Pergamon Press 1990.
25 The amount of active ingredient that is combined with one or more excipients
to produce a single dosage form will necessarily vary depending upon the host treated
and the particular route of administration. For example, a formulation intended for
oral administration to humans will generally contain, for example. from 0.5 mgto2 g
of active agent compounded with an appropriate and convenient amount of excipients

30  which may vary from about 5 to about 98 percent by weight of the total composition.

Dosage unit forms will generally contain about 1 mg to about 500 mg of an active
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. -21 where the Kd for FURA-2 Ca'-+ conplex at 3 7 C was taken to be 224nm
R',ax is the maximal fluorescence ratio determned after addition of I 0 nmM.
| ononycin, RM, is the minimal ratio determ ned by the subsequent addition

- of a Ca2woéwedéwél uti on containing 5 mM EGTA, and Sf 2/ Sb2 PETAGBE0/6@265 0 Of
fluorescence values at 380 nmexcitatig. 5 determned at Rm ~ and Rmax,
respectively. Stimulation of' fHP-1 cells with hMCP-1 i nduced a rapid,

Feaponse. EBFeAEH FonuapernliimRgRR B Reufes AR S I deseg ptings
di ssol vedelte PR feferfddl to)CHIRIR 233SANAMOB of tRtprieafiveMdadligdium 1 el ease
by adding themto the cell suspension 10 sec prior to ligand addition and
measur i ngChbmistgdi@srwonHamschh€hairraars ofgiditariab Boand), [Regganjdn. Préessto90onpounds
R 3 %0 “MraR i eS BRae el R el A3 e e

' ] ' I BoLi THP-1. Cell
aSSAYSS welft RERLA! 5l H3LO0 AR, RUBRAIBNREYILE S8l dkudtfy Lt 8

m grat’l on throug ycar S was neasure y enunerating those
passi ng t BexliGhns e afltl e bf theyint0 ok batient ondihie REute bf hdiflinistGtibd, by use of
a colourinetric viability assay nmeasuring the cleavage of a tetrazolium

salt by t aeconding e icH knavnrpsinsinles afmyediding. fs(rsentiined abayeAconepoumids 0f 988,
Cancer Res.,. 48, ,4827-48 ...20. Chenpattractants ~.~~ere.intrqduced into a
06 oL ol | MR TBi P AE AL eGP oh M BALorlkions biich A i floe «

chanmber f b frgghrivotthe 8ffEREof f@fesPlaBoRLPREELSI ze pol ycarbonate adhesive framed
filter menbrane (NeuroProbe MB Series, Cabin John, NMD 2081 8, USA)

accor ti ng t o t he usmpafcaotpenrd of thedrmulatlifontherapewsicodvgmepztylactic pargoseas

diluted as appropriate in synthetic cell culture nediu RPM 1640 (G bco)
or 25 sup5wﬁleeﬂnsallwbmdwlwmegmoarﬁ#ﬁéagafdwwO pEsRee. 4Pt sxEs L 5 e y Wwith
HBSS wit h "o\ | ' ) 4 % ch

di | ution &%CZ??J‘&E% é‘%ﬂ%&é%?&%ﬁ%ﬁ“?@qﬂ]&@‘gﬁﬁ)"mﬁg‘a%‘? §%%§ 15%8‘“5?) in
the | ower |ovadrl dosed wilhise sdinitixgdredndied bigatknteed ksuté ekSioyed. TAOs, fdr RPM 1640 +
0. 59%8SA) were incubated in each well of the upper chanber. For the

i nhi bi t i opxanplenfnbrteavesousrdngpistRbem atdosaitth rangefokexsmpde. 025 mgrfet ant
submaxi mal,sconcens rati an .det enm n revi.o . - nd added to
The | Sher *Qdit BEOR R WEiE R FITLABRD Rt Sl MM dedoartf e 1 ohBo
(final DVhRagRidmeRnibatin@he ran@e Xaobexdmple, @S M@ty 2B en ol P wleddte -willhe
chanber was ai ncubat ed ffor 2 ?at 37C underm% %COzg.:@rg(g megi um Wavgl renoved
from the bppeed. Wkl adnphistatior ischaveyar wwatmed: out wi th 200 ul physi ol ogi cal

line bef i h mb i ping dry the nenbr. f d
cent 1 ugi ng- ¢ HCONTR1A S BDEE asreeit R PRet Inepion Bods Deidetiie. cel I 5.
rsgggreg ?t a\g\ésr%g)élkéﬁd ot thd fORRuIEEH ot 3 pREmAREutAIP hc@btabR daltRE Blddhes Bletdd?,
{ 4- [ 32q 4- a9 defpiretiyryinBefors for Lsoiplemythpd aftrEatnentr af1ld hwharlordnhelyddy

di sul fonate} plus an electrop coupling reagent (Boehringer Mannhei m
Cat.no. | 8¥4hgi8Ry. (RIyenign the, myebtion aviger s g!ethPﬁ@?aeaw e Bat ed at

37C for 3 : . d
o a i or Sle Ry MR ESn Apel8F (b EU1Y B! Eph Rt ABARRRY AUGGLHAS oo
spr eadshegilt of prodegd &ch pleirmacsuticalnsbaiporition alidreuf, asdestrtbedlabevce of

chenpattractant and the average absorbance val ues, standard error of the
nean, and si gni4 ifesshee éeatursof thapresenhinyentiandg a camppund efifareda (Bandent r at i on

dependent cell mgration w.th charact eristd i.phasi ¢ .response, naxi mal
05198 " pfuact B RPethif s SrBpRRRRRY Tp JoL AR g SRR cxcent |y
tagged cells C%Mnkﬁﬁﬁmimﬁmﬁp&ﬁdw%rﬁmaa),eiadgmhmceﬂﬁiaﬂ tion. in this
case, the THP-1 cells used are fluorescently tagged by incubation in the
presence ofcepmailCadlter prodivig(tekrgef, fier, usplaii nef@amgnt for antagonising an

bi s(acetyl )- 3- Qxospi o[ sobenzof ur.an- 1 .

(31 700 | OREAT el efeth i marts DI AL gl 3i5has ajuman being.

bi s[N-[2-[ (acet | = BieSiki ; I er;
Mol ecul ar Probes ﬁﬁ%@%ﬁﬁéﬁﬁu@%ﬁ %&héfli%rlﬁﬂégﬁﬁg%irs Méﬁ@%%e §§£

cent r Bb ugabirpouad df thefoapeladBdof a phiBSScduicalhoadceRhela chlt Repkpdmigtthe€al,' , My2J
and 0.1 % BSA. SOp.|1 (2x1 OS cells) of the cell suspension are placed on
the filter above each well and, as above. the unit is incubated at 37C for
2 hours under 5% CO,. At the end of the 25 incubation, cells are washed off
t he upper face of the filter with phosphate buffered saline. the filter
renmoved fromthe plate and the nunber of cells attracted to either the
underside of the filter or the |o~. ~~er well estimted by reading
fluorescence at 485nm excitation, 538nm em ssion wavel engt hs (fmax,

Mol ecul ar Devices). The data was input into a spreadsheet, corrected for

o o o Y 4 a Ly T, o o o o o



-percentage inhibition and 1 CS of conpounds under test and significant®JUL 2003

. tests can be 18J UL 2003 -23 calculated. In addition to MCP-1 i nduced

chenotaxis, this alternative formof the assay was al so used to neasure
“i nhi bi t iveg o@ieIBENTES (2nM i nduced chenotaxis. d) Bi ndi ng pce/dBo0R026s

peripheral bl ood nononucl ear cell s(PBMgs) Preparation of human PBMCs 5
Fresh human bl ood (200nl) was obtained from vol unteer donors, collected

into sodiumcitrate antjcoagulant to give a final concentration of 0.38%
The bl ool gmenutecusriali? mediramentden & inanRgenigng anp Mub-teediaed sfect or 20

m nutes. . T I nat ant centrifuged at 1700rpmfor 5

m nut es (%%\%&q%g%g%é%%gg&% ned was resuspended in 20 ml

RPM / BSA ( 1 mycstdin@fifa furthee feanabs thielinodtlon thee & rovidbdh nvethawsr ed over 4
x Sms of Lynphoprepa é)I\Zcorrpd) in 15m centrifuge tubes. Tubes were spun
at 1700r pntagenis®g amMGPek megintedffecRncDwamy-bipeded Arimabsutch ane himger  of
cells_was renoved alrtld transferreﬁi hg 50 Fa?ll con t.ub(tas. .J’heig%gl | s were
washed! t RFE- 1AEG OF SUG FealnepiWhighSRRPHRSS ABHRIFKTAG ¢ Wid BrigRi2Rel | s

fol |l oned : i B i of

Bi ndi ng Bu v IO of B o iiRfof foRnm (P FIRHARRTEAR ddbortlh 8 e

addi t i onat plodaul thgrdofifdselefinad hedihdedfores gi ve a final concentration of 1.25x

10" PBMCs /m, ii Assa [~ SI]MCP-1 was prepared using Bolton and Hunter
conj ugat Biglogizal Testing. 51 ., 1973, |3iochem (I , 133, 529; Anersham

| nt ti | Rl.cdy  EQuid.ibri i neli L.ed t i
the ot hod of eiato TR HibRRIElH Hehpe: e B BamiR SR WRRaB, VSt
of "' - | ghegprestnMeRedtiéd.i nal concentration 100pM was added to 40p,1 (Sx 105

cells) of cel | suspension in a 96 well plate. Conpounds, diluted in Wole
Cel | Bi ndibbgevitfdner from a stock solution of | OrMin DVBO were added in a

final vol of 551 to maintain a const.ant BQ concentration in the assay
of 5% Tétu‘?CZS bf‘ﬁb‘?’ﬁ@%&’ﬁé&“&#@é@& 1R }t{?l?cg"s’glfsgﬁ@e of conpound.
Non-specigidg bi ndigniRenide A8 u. Wit BFptshpRa®! 1odsdayiRbilidfP- 1 to give
a final assay concen?rat?lon ofl cltBOnM Assggérv?elwlﬂs \’I\Ié)l’g r:FgIg-e ll,lp to a final
vol une oBSHOO0A wi BovitedesurgeAlbulBimdi ng Buffer and the pl ates seal ed.

Fol  owi ng i ncubation at 37C for 60 ninutes the binding reaction m xtures
were fil EM and efasmdlf‘f@ g@é‘bﬁ@i@d%’? ng ice cold 30 Wash Buffer using

aplate\&ﬁhr (B - . qFilter mats (Brandel

C~-F/ B) were ‘f)re- sggﬂgﬁlepomg%&%lﬁﬁbggwﬁyﬁg‘%%%%leet hyl eni m ne plus 0.2%

1 8 J U ECS2003 Weuéxal dfl@oumlCT/ GB00/ 00265 -24 BSA prior to use. Follow ng
filtration individual filters were separated into 3.5nml tubes (Sarstedt No.

6. 484) HRPHESound(N=[3tHydspwyaslyiniperazinedN’ detethanendphqniq@idD 77 Gammanast er) .
Test t y det i . i dupl i t i i i nt
es com pot enc gv#;aﬁ?ﬁ%&%m%ﬁﬂm%y assay in duplicate using six poin

5 dose- onse ¢ concentrations were determ ned. No

physi ol ogh@Plly UPRGERIVBROG t: Crbmbitiravas: Pgei.yed at the effective dose
for conpounds tested of the present invention. The invention is further

il lustraPB8® but Rbosphate huwdtered/saline f ol | owi ng Exanpl es in which the

foll ow n? ener al {yocedur s.were. used unl ess stated otherwi se. 10 i)

N, N- Di me F%‘forma e A2 Ped over 4~$ nol ecul ar sieves. Anhydrous
tetr anydr of ur avpTHA gwas,ARLGk B PERIA-BlAd! CluSHESSEAL e solifeldes. O her
commercially availl abl e reagents and sol vents were used w thout further
puri fi catliepmostable BNAt prdymesge.st at ed. Organi ¢ sol vent extracts were dried

over anhydrous ‘I\/g,SO4. i) "H "3Cand "F NVR were recorded on Bruker WwRO0O,
WR50, WWvB00 d¥indigg\Rufteg s A mid R ES. JsnivhCoveo mv e b3gifogial cc13F as

i nt erl_pal c%tfggx%%r %%%%egqg(r?% b%i?h } ;WN??)?—I ot herwi se stated. Chem cal shifts
ina’ an ) Ip

are quot € peak nu I'Cl'ties are designated as follows: s,
singlet; d, dow-Bisendsl Ag@ntbheids ofoodpedrcehate) is: LIAIRigg, 89dtmgaioubl et of
triplets; g, quartet; m nultiplet; br, broad. iii) Mss sPectra wer e
r ecor ded LoAspagagine, 1132 uagtipdispartivacido | 3Hpmed; Ly@uange agd2140 me/la VG
modi T ed AR K AR R PiBEE 1 P58 58/ i%ind; L-Serine, 1050 mg/l.

Hypoxanthine and Thymidine Supplement (50x concentrate) is: hypoxanthine,

20 680 mg/l and; thymidine, 194 mg/l.
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. iv) For TLC analysis, Merck precoated TLC plates (silica gel 60 F254, d =
0.2~ mm were used. v) Flash chromatography was perfornmed on silica (Merck
Ki esel gel: Art.9385). 25 Exanple 1

« N~3, 4- Di cwiomoabmezy| ) - 5- hydr oxvi ndol e- 2- car boxyl i ¢ aci d SodcumBoydessi de
(2M 3 m) was added to a stirred sol ujgon of ethyl

N- (3, 4-di chl or obenzyl) - 5- hydr oxyi ndol e- 2- car boxyl ate (0.1 g) in THF (3 )

and et hanol e react.i ient tenperature for
2 hours. The sdRaliSHetEnER T AT S lhAbRtuE R LRB RS e as

di ssol ved gifepyah@in (salphale; S000qugZ@L.Ut i on was acidified by the addition of
aqueous hydrochl oric acid (2M 4 m) - 1%$J UL 2003 - WO 00l 46196

PCT/ GB00/ 00265 Hﬁﬁxaprrmmqoymcad:allrigletTiéP Preoldsiate axgilablevirbtmeA 6L abceddien pr oduct
was filtered, vva ,f[\/lt water and dried in vacuo to yield the title
conpound (@2“% 8 5.77 (s, 2H), 6.81 (dd, 1 H), 6.89 (dd, 1 H),

6.95 (4 1 M. ol hrarbthyn Soiffor B1p 35 g cbuaified Bomrathor st P20l 0 ped 0

t he above Syxany. BiveNMed 19481 HJ 1061 ng the appropiate starting ethyl
i ndol e- 2-carboxyl ates. Thus were obtained the conpounds described bel ow.
Exanple 2 N f L )yghmcbqaqllcﬁu@pgprm@mgm R;’MI rféﬂﬂy\[ap obtained from Gibco; it

5- hvdr oxyi nd - car box I i d . SO 8.5. S,

6. 84 (ad, PR BOGRRREH (G gy, RETATRER M/ 78:G0p
8.06 (d, me),NmZé(ﬁ)%Pm M REDICB370003384 SEXNaIE, Eniy’l) MO0 mg/l], D- Glucose

(3- Chl or0- 4=f1 uor obenzyf) - s- hydroxw ndol e- 2- carboxyllc acid"68% yi el d.
NVR( CD8SOCHBY mg/h.réduded, gl@hihjon6 .1 8ag/A, cchind adilils argl @fan{ing. 2H), 7.12 (s, 1H),
7.2 - 7.4 (m

~4-Chl or 0- 3-f | ?}5&3&"%@%)2‘9%([%? %’%9?%‘6?5 Sgﬁlﬁgé‘mwoawwm% yi el d.

NMR( CD, S 025' 4 ' d 1
, (7 03@?‘ dgm% |_8 rﬁetﬁx??h%x@xyl@%&ﬁe éqgif :g:’ dmrzfa%)tlggglﬁg)%m(a%cé_%xy etﬁq ( 318

(M Ht) . Emraabﬁd valtobbaifdd Mrﬁmemlzwlirﬁowesd&ugmy@fe@oh eJSAcar boxyl i c acid

75% yield. mz 300 (MH+) 2s Exanp

(3-Trifl uronet hylasd ni%?‘ﬂf}lﬁlﬂamfytﬁ'éffﬁf|cﬁﬂ'élﬂé-3258élalﬂ%ﬂxa}lld|l@géélb’dr(glﬁﬂlyl eld. mz

334 ( H+) |l e 7 N-(4-Chl orobenzyl)-~-hydroxyi ndol e-2-car boxylic acid
30 8295y el ! S0 (MH).

Lysis Buffer is 0.15M NH,CI", 10mM KHCO,, ImM EDTA

Whole Cell Binding Buffer is 50 mM HEPES, 1 mM CacCl,, 5 mM MgCl,,
0.5% BSA, 0.01% NaN;, adjusted to pH 7.2 with 1M NaOH.

Wash buffer is 50mM HEPES. ImM CaCl,, 5mM MgCl,, 0.5% heat

20 inactivated FCS, 0.5MNaCl adjusted to pH7.2 with 1M NaOH.

General molecular biology procedures can be followed from any of the
methods described in “Molecular Cloning - A Laboratory Manual” Second Edition.
Sambrook, Fritsch and Maniatis (Cold Spring Harbor Laboratory, 1989).

1) Cloning and expression of A(MCP-1 receptor

25 The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from THP-1 cell
RNA using suitable oligonucleotide primers based on the published MCP-1 receptor
sequences (Charo et al., 1994, Proc. Natl. Acad. Sci. USA, 91, 2752). The resulting
PCR products were cloned into vector PCR-II™ (InVitrogen, San Diego, CA.). Error
free CCR2B ¢DNA was subcloned as a Hind I1I-Not I fragment into the eukaryotic

30  expression vector pCDNA3 (InVitrogen) to generate pPCDNA3/CC-CKR2A and
pCDNA3/CCR2B respectively.
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_ 4-Di chI or obenzyl ~- 5- hydr oxyi ndol e- 2-carboxylic acid 95%yield. mz 414

(MH+). Exanple 9 5 4-Bronp-N (3. 4-dichl orobenzvl

‘- wdr oxyi rxd@l@uglgzar boxylic acid 96%yi el d. NI\/R( CD~SCCD~) bpér,&%(,&,go 2H) ,

6.86 (dd, 1 H), 7.01 (d, 1H) 704(59 , 7.33 (s, 1 H, 0(23

7.52 (d, 1 H, 978(s 1 , 13 .10 (}) 1H) m z 414(MH+) Exanpl e 10

o N-(3, 4- D|chI orobenz~ -5 h/é oxy-3- met hvl i ndol e- 2 2-carboxylic acid 73%

yi el d. NVR( CD; Sames) péfbd\hA C@I%/ N\ was ranstepiqr ing GFIO¢k celigby 6. 92 (d, 1
T)H)Y ﬁzi:%lc%%ml(%bﬁﬁ%at?’e %égﬁpz?lxolﬁi)fi’&hée?gt (gl ’19719 l??e’ll ?6 0797§ Sl’ransfcl:_<|,)téd ce%ls90 (bs,

(3

. 4- di chhedrekerént Iby4hef Addqr&ro‘?@ﬁéﬁgmsmMQJeqeaisa@ilbedrslrm a@%:@/ml s 68%
yi el d. NMR( CD-SOCDS) 80(s, 2H), 1T H), 7.20(m

2H), 7. 32@2%hayrs afrerabq mlls be@n tzai‘(SQecteﬂH)’repmtldeﬁRNMﬁ Ngrtifeh H+) 351. 9

Exanpl e f 3,4-dichlorobenzyl) ,3-nmet hox dro y| gﬁa)i’e 2-carboxylic
aci d 20 7@/3“@‘51&%“6&% EPBaeR ok prefiqusty tieg 21953706 6 (m 2H),
7.1-7.4 ;P 3 41,3§ & ]@?

N- (3. 4- d| ch orgbeg}(zl}\z;/ @ ﬁ o}jr}%@ﬂgﬁroxyl nd Rz%)ggsr dggt; lc|:C(l:asat(§1|f'd 97%

yi el d. NVRjghesSTP-) r&eﬁto?ﬂBc(@resﬁchl) 6.9 (m 3H), 7.3 (s, 1 H, 7.45 (d, 1
H, 25 7.5, 9.35 (s, [11): 2z 368 (MH) Exanple 14
N ~3. 4- di dRiiae of\memprane fragmenty dr oxyi ndol e- 2- car boxyl i ¢ acid 83%

ield. NVR CD ll S,
%0 1 H) 7( 3 (d E)cﬁzﬁ “:‘?ﬁ%(“’(%a" g*Hl"ﬁ)“QD%%&(‘dS?‘BP‘C efed “@t]%gdi(’&ggl calp - (~/ z
368. 2 16 M Hepum, 2 mB gluthrhin 083N on-Essential Amino Acids, 1x Hypoxanthine and

Thymidine Supplement and Penicillin-Streptomycin (at 50 pg streptomycin/ml, Gibco

BRL). Membrane fragments were prepared using cell lysis/differential centrifugation
methods as described previously (Siciliano er al., 1990, J. Biol. Chem., 265, 19658).
Protein concentration was estimated by BCA protein assay (Pierce, Rockford, Illinois)

15 according to the manufacturer's instructions.

iii) Assay

'] MCP-1 was prepared using Bolton and Hunter conjugation (Bolton e al.,
1973, Biochem. J., 133, 529; Amersham International plc]. Equilibrium binding
assays were carried out using the method of Ernst et al., 1994, J. Immunol., 152, 3541.

20  Briefly, varying amounts of "*’I-labeled MCP-1 were added to 7ug of purified
CHO-CCR2B cell membranes in 100 pl of Binding Buffer. After 1 hour incubation at
room temperature the binding reaction mixtures were filtered and washed 5 times
through a plate washer (Brandel MLR-96T Cell Harvester) using ice cold Binding
Buffer. Filter mats (Brandel GF/B) were pre-soaked for 60 minutes in 0.3%

25  polyethylenimine prior to use. Following filtration individual filters were separated
into 3.5ml tubes (Sarstedt No. 55.484) and bound '**I-labeled MCP-1 was determined
(LKB 1277 Gammamaster). Cold competition studies were performed as above using
100 pM '®I-labeled MCP-1 in the presence of varying concentrations of unlabelled
MCP-1. Non-specific binding was determined by the inclusion of a 200-fold molar

30  excess of unlabelled MCP-1 in the reaction.
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starting materials for the Exanples above are either commercially avail abl e
or are readily prepared by standard nethods from known materials. For

“exanpl e t NeO @GN Ng reactions (Methods A-J) are ill ustrat PEYEBRUA026f0L
limtations of 5 the preparation of th@0starting materials used in the

above reactions. Method A 3-Chl oro-4-fluorobenzyl brom de A solution of

3-chloro-4-iluo : ' d 10 over 2
m nutes to a st F“?@ gg%@t@%gﬁgﬂ%ﬁ )I%%l@?%}ringg%é[glﬁ%ﬁ%%%(iaq. 7 g) in methanol
(40 m) at QHO-CUR2Bellsyhewwdthatibe GERRB edtpionviad pieseit 4tengidcalitiiiien apd t hen

quenched with water. The resulting suspension was partitioned between water
and di et hy0-2cineles/as®f meanbrapmpratedn andjeennd MGP- haelectivehyeardt with highd

and L1 pheRGTBRALER L0 AT 0 Bind R P e RS O PR e o |
added a§ Ofeverditic BhatcdEIRdWRsilbriugYEtkrd8 niRiutBstaP rdoR? tent [ RIREFALHE fhefly T Ni ght

t hen concentrated in vacuo and the residue purified by colum
chr omat ogr ayahy hmeintglatigushirebeiweeraI(l-ldbmding ayd €HO-CAR 2Peed] membranduct

3.57 g, 85%. NVR 8 4.7.(s , .4 (m.2H), 7.7 Iln a simlar
mnner Cbut CSRaIRGY ViR IEE: b audiurpbibisan piavre g bl P eho 600 pllvar e
3-Fluoro-4-chlo . }: ' ) : : » ko (t, 1 H),
AR 7&3@}3@,@0@%@&%}%{%@&6 (s MYRverStedtedifi comghtitidn whth
2. 3- Di chl 0106 pM hageltedtviTet hyter pybheinnati3s rdpe 30,61 15euMy duplivaansigpmpl ex (

1 Msolution in tetrahydrofuran, 52 nml) was added to a stirred sol ution of
5, 6- di ¢hl ofiht pont dose-repoaseuryps and € atcpaesrdrabpuy were(@trwdtgd.over 20 mi nut es

i nutes and ot BBSRR it B Bres it e AT oL SRR ™" 0

sol ution W@ﬁemt;ptla{se%btwgihdigglagﬁy%ggﬂrm%g}&g_i de and extracted with ethyl
30 acetate and the conbined organic extracts were dried and concentrated in

vacuo. Theb) 34CHilemedigtad ¢alcinm Bax in THPAI ctllor onet hane- 50% et hyl acet at e

and the solid Th% hgm‘%n lx%lolﬁoéyztgzoc%ll line THP-1 was grown in a synthetic cell culture

15 medium RPMI 1640 supplemented with 10 % foetal calf serum, 6mM glutamine and
Penicillin-Streptomycin (at 50 pg streptomycin/ml, Gibco BRL). THP-1 cells were
washed in HBSS (lacking Ca®* and Mg”*) + 1 mg/ml BSA and resuspended in the
same buffer at a density of 3 x 10° cells/ml. The cells were then loaded with ImM
FURA-2/AM for 30 min at 37°C, washed twice in HBSS, and resuspended at 1x10°

20  cells/ml. THP-1 cell suspension (0.9 ml) was added to a 5 ml disposable cuvette
containing a magnetic stirrer bar and 2.1 ml of prewarmed (37°C) HBSS containing 1
mg/ml BSA, 1 mM MgCl, and 2 mM CaCl,. The cuvette was placed in a fluorescence
spectrophotometer (Perkin Elmer, Norwalk, CT) and preincubated for 4 min at 37°C
with stirring. Fluorescence was recorded over 70 sec and cells were stimulated by

25  addition of h(MCP-1 to the cuvette after 10 sec. [Ca’*]i was measured by excitation at
340 nm and 380 nm alternately and subsequent measurement of the intensity of the
fluorescence emission at 510 nm. The ratio of the intensities of the emitted fluorescent
light following excitation at 340 nm and 380 nm, (R), was calculated and displayed to
give and estimate of cytoplasmic [Ca®"] according to the equation:-

30 [Ca™]i =K, (R-Rmin) (Sf2/Sb2)

(Rmax-R)
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~filtrate was concentrated in vacuo and purified by colum chromatography
usi ng i sohexane / ethyl acetate ( 1:1 v/v) as eluent to yield the product
“as a whi twooeréide (820 ngy. 45%. NVR b 4.55 (d, 2H), 5.5 (PcT/A:B600285 0 (m
1H, 83 (m 1H,; mz 178.1 (MHT)..,§ Method C

2,3-Di chTor o-5- (brononet hvl ) pyri di ne 2, 3-Di chl oro-5-(hydroxynet hyl ) pyri di ne
(275 nm) s dissol.v in dichl oropet h 10 nd,.stircted.in the
presence \éﬁ‘efer'#‘f)%glf‘ﬁ%ﬂ%épﬂ Ae chg‘r?égg%(‘ﬁ% apapgﬁr%@ﬁﬁ%huaﬁ%m(%u ng)
over ni ght I TEnt Shdu rified
by col umr%%pg%lgﬁlggé}s’g%&&% %%&@gﬁ%%ﬁgd&:iﬁlg}ﬁgg/?gt;ﬁwo'gtg@[y grt‘ﬁéka'é E:set?%ent to
yi el d t he nfifimthl edticadet@rmihdd ey SelsibbeqRst additior 3%k CaAMree doldtiofbeontainidll) , 8. 25
(m 1 H, 8.5 n% 1 I—& mz 242 (MrHt). 15 Method D Et hyl 5-acetoxy-N
(3.4-dic h|5anH(e(ﬁ & 3chSBY Sh2uis ¢he 1eiiR P Buercsgenge fglues at 380 nm excitation

5- hydr pxyindol e- 2- carbox~ate Boron tribrom de (64.58 g) was added dropw se
to as irflgtgrrgl&f:%fi\cgﬂ" ?ﬂd @T“HﬁSpgg%ehioxyi ndol e- 2- carboxylate (20 g) in

di chl or onet hangimulARH sTTHRY cell$FitmderPA0qnancaat @R ahsigf e @apn. The
reaction was allowed t~ warmt~ roomtenperature and stirred for a further
2 hours. T6e&"}) onespesifiownd dose depenidentandnner. Dasgrespensacurvesdodisateddn um

hydr ogen carbonate solution with stirring and extracted with ethyl acetate.
Combi ned @pefaRineate Zlserftznmelest sprapamndidissolyad i DMIO 4HUddwsresasaygeh

hydr ogen car.b te | ution er ,.a t ur,at.ed_ sodi.um chl.ori de
soluton SodupPRich ot aithis? Rtcdt® b5naf 1R o B HIRLERRTRE I TS BidY tohe
resi dyg Wagamb4ddifi@faddmeRLHAR e Ye@itoAgh dNYaddfdnd 8isdim [CROYD deqt hyl et her:
i so- hexane as eluent to yield product as a white solid (9.02 g, 48%. NVR

8 1.31 (t colppunds wde algp chedked Gorgck efchgonisHctivitydty qdditjionlinkjlacenf22 (d, 1
H, 8.84 wém, 11.52 (brs, 1 H: mz 206 (MH ). ii) Ethyl
[ e:2-¢c

S- acet oxy arboxylate 30 A stirred solution of ethyl

5- hydr oxyidng ﬁ_fﬁﬁr fediatéd cleméfadisd- di net hyl am nopyridi ne (20 ng)
in aceti ccgnm@r’i e (%“H@ms aheatcecf“at éOC for ~8J UL 2003 W
00/ 46196 PCT/ GRoviiadGemotaXds dsshiyuware péiferniesbudingtheiasnananeeselytiatet i n vacuo

and the residue was dissolved in ethyl acetate._ Conbined organjic extracts
ver e Washdgeviittih! Hyell Bagipden drenghpalycaghonatenembrangs wasBwsasiredbby um hydr ogen

car bonat e B ; st j Qr i ion and
o ea TheR Bl BB bR mAINTHS AR dlf SO By MM GNRE Cf el b 210
yel | ow solusélof §cadBulméRR Viabilifi\dssaydmdasdfing the cifvage ofl tefiizol@bth saldbyl 9 ( q,
2H), 6. 86 (dd, 1 H}, 6.97 (d, 1.n?, 7.20 (s, 1 H, 7.29 (d, 1 H; mz 248
(M+H+) . i ithe mitpchongriakesswisajond chaingSeudierod.-db ehak 1PBhdcAnsenResmrdSoxy| at e

3, 4-Di chl Q;rgz ?# brom de {5.96 g) was added to a stirred solution of

et hyl 5- acg '2@ dol e- 2-carboxyl ate (5.4 g) and potassi um carbonate (6.94
g) inogcetonitridetndaBrdcBR® Wi iWEIRICe@t@h ¥BSPEERRcrafitrd pRewhithfom@Act i on
was heated at 80C for 16 hours, then concentrated in vacuo and the residue
partiti ondbe loetenmel oftalohbmatasisathambadfited with a@ibifreed jon pardsizeext ract s were

washed with water, safurated agueous sodi um.chlarid nd .dried. The sol vent
was T enova Ak SOhiRG Bene Lh i menBant PGP Bi MBRFS ShindRHe. ©o
ield the ' ) i MWVRI S chentd 5 3H),
5 57 (s, ¥ ,ﬁbﬁg’s@%?agﬁﬁ H%?(g!?b?’éﬁgaéoﬁfr&aé g’%@'ﬁtf 1'H)},"§°7. 09 a(“gatfa“&lm , Vs
- 7.40 ( mwahdiluted abGipprbpriitd)in ByhiBeicicellcubnre Mediling, RPMI H40 [Hbc@roocedur es
described in Method Di) - iii) were repeated using the apprqpriate benzyl
hal i deé#Sor )SuBRleRgnted evith imMigha@P&e?_ﬁé&r BRI Rt0E S tﬁ%‘aﬁ?’ébé‘f‘gﬂﬁ§§sé’8%t hod
S&G Wi th (g €a gﬂp\gvﬁ‘ltio%t ?ﬁ@nz(}f lRela‘%b'itQ:%) pl-[llglé.sl%\%§A.oé)chﬂ'd'ﬁ%goﬁ Bas compounds
escri bed Dbel ow.
degassed under vacuum for 30 min and was placed (400 pl) in the lower wells of the

chamber and THP-1 cells (5x10° in 100 pl RPMI 1640 + 0.5%BSA) were incubated

in each well of the upper chamber. For the inhibition of chemotaxis the
30  chemoattractant was kept at a constant submaximal concentration determined

previously (InM MCP-1) and added to the lower well together with the test



. Method D1. Ethyl 5-acetoxv-N-f 38 JUL 2003
(2. 3-dichloroavrid-5-vl)nethvllindol e-2-carboxvlate 25 90% vyield. NVR 8

1.27 (t, 3H), 2.26 (s, 3H), 4.28 (g, 2H), 5.8~ (s, 2H), 7.12 (dd, 1 H),

- 7.38 (s, wo#0/4619647 (d, 1 H), 7.68 (d, 1 H, 7.78 (d, 1 H) pc&/GEpofores1l H);

mz 409 (MtH+), 407. Method D2. 30 .27.

Et hyl S acet oxy- N- (3-chl oro-4-fl uorobenzyl)i ndoI e- 2- car boxyl at e "1 8J UL

2003 - 0/ 46196 0 6 eld..N 37 (t,
ah) 2, 35 cpupodie it BSOS EndiaeTh W”f%%ar V?rye@g (o 1
H), 7.05 Cdghentratibns. Thé%hmger \J‘ash'}leubgteaffox(?h at319G ur?de?@% &0o,1 7.22 (d,
1 H. Ethyl S-acetoxy-N (4-chloro-3-fl uorobenzyl)indol e-2-car ox ~e 5 73%

yield. m meiddn Mﬁsi’f@moﬁtdﬁfrbnﬁhaupparmeﬂm-“(lﬂc}cwemrthndmanzzshhd-nd@ukrﬂh 206 ai boxyl at e
93% yield. m.z 372 (NH) ) oxv- N
(3-trifl u@hmkoswb%%bﬁwaapmg ?&wﬁiwwrawma%mh@mmw@ szu@@cz MH). t O

Et hyl |y 19% n~/z 372
(M—IX) ¥ aﬁg{lg agggtgg%ﬁ% bro ﬁ%@% étlf@q%fgh%g%g%&e)ﬁ%{ﬁpﬁecfoﬁ{%l carat%]xyl gte
86% yi el d(15mzl)4&@ abpitited afrd MY |1l &F @tigireixiération reugentNWSY-1,

4-di chl orobenzyl | i ndol e- 2-car boxyl ate ~5 62%yiel d. NWR b 1.40 ( 3H),

t,
2.39 (s, 3M[3-@A-iedonhgnydr(4-sitrpphqnyl)-2H4p-tegamiol-4d;phenyl digulfigated plus H)

Lo b aallySnEBuiipie peabb CadRobts vanbim el Peasn s ebiad o Sov,

%/ |S el gH) ngagééb o \Afells ﬂ'ﬁg g%la?e \3& x('n@uba?eld)at 3?°élﬁ)r{35h ax{%i"ﬁle alélso?’bc'an%g of %JE?_D 5'7'720

(d, 11¢H), sGlub[b fbsna?hnl-@rpdmdtma%@eaﬁ&ﬂn Z(Mdrﬁt)tre ;Ehhybacféf ACESOQHN - -The( &uta
4-di chl or obenzyl ).- 3-chl oro ndol e- 2- g rboxyl ate 83%yield. NVR 8 1.25 (t,
3H), 2.2SY, m@;{q)mtog} sgr(taqi %q)corrgctg ? anmnﬁndogq rglg(rglonlmpb\e ab;segce(qﬁ 1 H,

7.4 (m 25‘)1%1%21@ ftgmt %ldl_ll}le |a) ?rétcf]goéogoakge éﬂ%&% s‘% Ca?({)érM*fJo'flthe) %%1 Mﬁ&hOd E

Et hyl or obenzy roxyi n oxylate I’'um et hoxi de
(1.86 g) viamifaddestesn v@erstcarcnﬁct:dstﬂH binduatedeédigbntration dependent cell

S-acet oxy- N- (3, 4-di chl orobenzyl )i ndol e- 2-carboxyl ate (5.S5 g) in ethanol
(~0 m) ufieration vafhmglpﬁfaetérlafc Giplasie respoase. azaxihal)-5dd mei rred at r oom
temperature forI

e o S AL o S EALEL ER T ! e
di chl or on%%ém%rd&qmammn%gq)mrﬁ dettichC B thiedaBe, theI@H#-1L&é+ls%QQé3are
fluorescently tagged by incubation in the presence of 5SmM Calcein AM (Glycine,
N,N'-{[3",6'-
bis(acetyloxy)-3-oxospiro[isobenzofuran-1(3H),9'-[9H]xanthene]-2',7'-diyl }bis(methyl
20  ene)] bis[N-[2-[(acetyloxy)methoxy]-2-oxoethyl]]-bis[(acetyloxy)methyl] ester;
Molecular Probes) for 45 minutes in the dark. Cells are harvested by centrifugation
and resuspended in HBSS (without Phenol Red) with Ca®*, Mg” and 0.1% BSA. 50ul
(2x105 cells) of the cell suspension are placed on the filter above each well and, as
above. the unit is incubated at 37°C for 2 hours under 5% CO,. At the end of the
25  incubation, cells are washed off the upper face of the filter with phosphate buffered
saline. the filter removed from the plate and the number of cells attracted to either the
underside of the filter or the lower well estimated by reading fluorescence at 485nm
excitation, 538nm emission wavelengths (fmax, Molecular Devices). The data was
input into a spreadsheet, corrected for any random migration in the absence of
30  chemoattractant and the average fluorescence values, standard error of the mean,

percentage inhibition and IC,, of compounds under test and significance tests can be
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~chloride solution and dried. The solvent was renoved in vacuo and the
residue was triturated with hexane / diethyl ether to yield the product as

“a white Spbigfleédsl? 9, 92%9. NVR 8 1.26 (t, 3H), 4.25 (q,pEtA:Bod00sss (S,
2H), 6.81 - 6.91 (m 2H), 6.98 (d, 1 Kk, 7.19 (s, 1 H, 7.29 (d, 1 H, 7.38
(d, 1 H s 7.50 (d, 1 H), 9.06 (s, 1HS mz 364 (MrH+}. Method F Et hyl

5- acet oxy- 3- br onoi ndol e- 2- car boxyl ate N Bronpsucci nim de (0.14 g) was added

to a stireaeplated i asditym taMiyP-1anduced shemetgwsdhis altgrmgivg farmeof(the 2 g} in DVF

3.0 mM)._Th [ ir . f ] .. Nt ter.
(3.0, A A PSRl Bb R RO B ARRINA 0,20
conpound dzl)SBﬁadm%i@hﬁﬂmq{er([ﬁe?ﬁIﬂoocﬁﬁ%on%r&eils PBMUEs) 3H) . 2.23 (s, 3H)
4.38 (q, 2H), 7.10 (dd, 1H), 7.23 (d, 1H), 7.50 (d, 1H), 12.28 (bs, 1 H);
mz 326 (iyPre i 5- acet ox~- 3- chl or oi ndol e- 2- car box A

Henan yl
sol ution of ethyl 5-acetoxyi | e- 2-car boxyl ate (S I n dj.chl or onet hane
(Som1)® was. st i Fiesh Pamap it &b 1 bR i o bierr dongrs qoliécied
chl or osucgi N tH; . i Y/ Lght. The
Fosul U1 ng s SRR AL oABRpRRD 3% M ShRERRL R TR THERLET
di chl or onwhdharireed?with Selmvenchtioy Badfeeindindulhteded 3070 dor 20aminwesOTRe ni ght to

give the desired product as a white powder (425r’r?, 75%9. NVMR 8 1.35
(t,3H), osupsrrakarsyas collectedyanggentrifuged @y 1i7@frpmAonS minutes (Jorvall 5 (d, | H),

12.2 (s, - 281 H h 5 Eth
12.2 ¢ ixyfsg@n%qr% frihﬁgg}l%_o;%ﬁ%er%%%‘;rﬁ%@gerﬁeé el B RPMI/BSA (1mg/ml) and 4
5- net X Vg SmebhydlisReQt eardfuligN R Rlef 4 GO51RIB BF L nBRoSTEpPINYdomed§ i (1 )

was added to a solution of 4 nmethoxyphenyl hydrazine hydrochloride ( 11.2
g) and 2- bxobeanyrifuge aghed. T@ed verp) spun akd forZB0ompriutgs, (Sanellt he sol ution

rect o0 oS, L ob e DR B R e SRk SR et I
Falcon tubes. The cells were washed twice in Lysis Buffer to remove any remaining
red blood cells followed by 2 washes in RPMI/BSA. Cells were resuspended in 5mls

15 of Binding Buffer. Cell number was measured on a Coulter counter and additional
binding buffer was added to give a final concentration of 1.25x10’ PBMCs /ml.
ii) Assay

[**IIMCP-1 was prepared using Bolton and Hunter conjugation (Bolton ef al.,

1973, Biochem. J . 133, 529; Amersham International plc]. Equilibrium binding

20  assays were carried out using the method of Ernst er al., 1994, J. Immunol., 152, 3541.
Briefly, 50ul of '**I-labeled MCP-1 (final concentration 100pM) was added to 40pl
(5x10° cells) of cell suspension in a 96 well plate. Compounds, diluted in Whole Cell
Binding Buffer from a stock solution of 10mM in DMSO were added in a final
volume of 5ul to maintain a constant DMSO concentration in the assay of 5%. Total

25  binding was determined in the absence of compound. Non-specific binding was
defined by the addition of 5ul cold MCP-1 to give a final assay concentration of
100nM. Assay wells were made up to a final volume of 100ul with Whole Cell
Binding Buffer and the plates sealed. Following incubation at 37°C for 60 minutes the
binding reaction mixtures were filtered and washed for 10 seconds using ice cold

30  Wash Buffer using a plate washer (Brandel MLR-96T Cell Harvester). Filter mats
(Brandel GF/B) were pre-soaked for 60 minutes in 0.3% polyethylenimine plus 0.2%



.1 SJ UL ~ 2003 WO 00/46196 1' CT/ GB00/ 00265 -32 conpound as a whi té'BSEJ)H"oFUUS
(8.8 g, 5999. NWR 8 1.36 (t, 3H), 3.76 (s. 3H), 4.30 (g, 2H), 6.88 (dd, 1
H, 7.03 (d, 1 H, 7.28 (d, 1 H, 11.28 (bs, 1 H; mz 232 (MH+). (ii)

- Et hyl 5- awetomgt9s- net hyl i ndol e- 2- car boxyl at e Boron tri br onmipder/¢B&0/Y651as
added dropwi se to a stirred solution of4 ethyl ~ 5

nmet hoxy- 3- net hyl i ndol e- 2- car boxylate (2.0 g) in dry dichl oronet hane {250

m t 78 d t h . : ti .all t
o r oom t EYAOPIRUP &sEl PTG bRy BBl MV r G DO RSP P dTOchSr on wao
poured i nf ek %@ar%&t‘#ﬁ@ﬁﬁ%@‘ﬂHﬁ@H@uxﬁOdl-}H&M%@@?ﬂgﬁé‘Hé{QHﬁﬁm@d Zﬂkﬁt lon wth

p
stirring and extracted with ethyl acetate. Conbin organi c extracts were
washed w 12736amhadmeatagueous 1 o sodi um hydrogen carbonate sol ution,

wat er, aqueous saturated sodi um chloride solution and dried (MyS04). The
sol ution was cdselomnouad pagngvabdeerminedkby assay irdenlicats usbrg $iK peirtty |

acet at e. P (20 and tic hydri de .5 n),were added and the

sol uti gn ﬁé%t’r_ee %r{sggévaleﬁ&n or’° %onﬁlgrﬁfﬁﬁggé _Wfﬁe(eg)ert%rg@p%%n was cool ed_.

concentrated i wd/ﬁ%m&%]@hltyhﬁlae&'pta@;&okrchpWaat&%geaoﬁ}vg tg& ?ﬁ%%ﬁ& &dsye the
i ) )

title conpound as a white t5 powder (0.4 g, 18% (t, 3H), 2.25
(s, 3H), fors@niundHested ofthepyeseatpyentiod0 (dd, 1 H), 7.37 (d, 1 H), 7.40
(d, 1 H, 11.5 bs, 1 H); z .260 ). In a simlar_ mnn but starting
with ethyl 4- brgfan¥enigp H&%Wdﬁ%‘@%%@ﬁ‘%@s %@eﬁww&n@%@mmw

5- acet oxy: 4 ' =25 . I s. 3H),

4. 42(q, gmv)ﬂg&gg%gﬁ mifﬁ'g#&%%&?@ﬁ%%ﬁ%&‘@‘fk?baéhg’%%f'g%? 1 H)H? m z
324, 326 (M MN-Dietthytfotmamids (DMF) was dried over 4A molecular sieves. Anhydrous

Met h- N- (3, 4-di chl or obenle )-4-f]uoro-5- It;:‘y,dr oxyli ndol e- 2- car boxyl ate (i)
2- FI uor o- tsbhdipferan (THEhas efepined frempAldrigh SO IRERE 4L Gk berdas Pibeny de

(16. 499) i I { i f 1 ] d.stirred under an
argon at nosp ef@?l?%%‘gaﬁ@hqf%ﬁgg&@%?‘ 3&&@%%?eé&?gg%quﬁﬁlrﬁ}ﬁéPSP%S?W“ 5. 189)
and the muxleds 6thaBsiss btafed Orghic s8fvefil dktaE wdde AAXH oldrRh fgroaM@stoed (
16.8m ) and the m xture was stirred overnight. Reaction m xture was

concent r atigdHi HCwand i MMR were reeosdgd amBrukes WaM20QAX M280t WM3AREr bet ween
QL8 J ly LV&%%O instruments using DMSO-d, with Me,Si or CCL,F as internal standard as

appropriate, unless otherwise stated. Chemical shifts are quoted in d (ppm) and peak

multiplicities are designated as follows: s, singlet; d, doublet; dd, doublet of doublets;

t, triplet; dt, doublet of triplets; q, quartet; m, multiplet; br, broad.

iii) Mass spectra were recorded on VG 12-12 quadrupole, VG 70-250 SE, VG ZAB
20 2-SE or a VG modified AEl/Kratos MS9 spectrometers.

iv) For TLC analysis, Merck precoated TLC plates (silica gel 60 F254, d = 0.25 mm)

were used.

v) Flash chromatography was performed on silica (Merck Kieselgel: Art.9385).

25 Example 1
N-(3.4-Dichlorobenzyl)-5-hydroxvindole-2-carboxylic acid

Sodium hydroxide (2M, 3 ml) was added to a stirred solution of ethyl
N-(3.4-dichlorobenzyl)-5-hydroxyindole-2-carboxylate (0.1 g) in THF (3 ml) and
methanol (1.5 ml). The reaction was stirred at ambient temperature for 4 hours. The

30  reaction was concentrated in vacuo and the residue was dissolved in water (5 ml). The

solution was acidified by the addition of aqueous hydrochloric acid (2M. 4 ml)



WO 001 46196 PCT/ GB00/ 00265 -33 diethyl ether (200ml) and water (ZOOnﬂBJUL 2003
. Conbi ned organic extracts were washed with water (400ml), dried (MySO4) and
concentrated in vacuo. The residue was purified by flash colum

chr omat ogMiPpMMA61%si ng a gradient of 0-10% ethyl acetate/ i soPERSBHU0ES

ei uent to gl ve the product as a yell ov2%elid (18.41g)'H NVR (DVSO-db) b 5

5. 20(s, 7.2-7.6(m 8H), 10.2 1 (s, 1 H (ii)

Met hyl - X e of
met hyl azi ?a@gt at g%?g%%ggg)asgn ZZSI\(é go?(l(ﬂ))@ Yigﬁz oxy %enzaﬁdfwﬂh&#&w 329)
i n et hanaind(d2&0 M yacwa o wMeaﬁmlequn&\(smm@wm,) MNMRe®ES. 71 (sh2My, to a
m xture of sodi um net hoxi Oxnl) at -25C under

1
a stream df-8hfddoht), lﬁ%&@ﬁe“ﬁ\hé 956(\‘1{ %b 73’(3 ?S iHD 72235 (A A5 34 &.11B0ed to
~~~ t t 5 R tat filt d,
Chen vasner 3 Bhdbhd &1 & 10 TR ¥sdPran ERRAM %P 66 e sol uti on of acet f ¢

acid ig water and vvater. Resulting solid was dried under vacuumto give the
product as a pale brown solid ( | 6.70g) which was used wi thout
purification. (Theprodadute desérihedrin tie dbene gkamplicndat eemawdnismg\/chat e A
solution of neth 2-azid 2-11 b ony eny| ) propenoate (16.7Q)
in xyl ene %mgﬂe\ﬁ%é&ﬁwd&?%ﬁ@’@mw ?F‘i‘%/?’?rﬁgj’ t*I‘Bé/dr é‘?@ﬂﬁ‘ipﬁkj"@?yl ene
(2.4L) ovefesdiitiaWeisdnd then stirred for a further 20 minutes. The reaction
m xture was concentrated in vacuo and purified by flash col um

chromat ogr aphy, using a gradient 25 of 0-100% ethyl acetate/iso-hexane as
eluent to give the product as a yellow solid (12.93g)' H NMR (DVBO-d~) b

3. 85(sl0 3%&%&2(3, 2H), 7.05-7.45(m 8H), 12.06(s, 1H); Mz(+) 300.4

ﬁ/el\/ﬂ]z” 30 (4 3:Dichloropyrid-S-yl\methyl}-5-hvdroxvindole-2-carboxylic aci

Sodi um hyd_TG“zd?wﬁcﬁWR(CD}SMBJ) 309.80 (55.8.91'796 84K, Qﬂtﬁe@%@d 31HS)017 Yhion of
met hyl - 4- f | uor o- 5- benzyl oxyi ndol e- 2- car boxyl at e 49 di et hyI for mani de (
100nt) andl Hh&.23i(stt e 7vid £d.stH)s 886G (dndd); n@/n 3é9@MaHa)t3ﬁ57$|BBére for 30

m nut es.
3E}v(ample

15  N-(3-Chloro-4-fluorobenzyl)-5-hydroxvindole-2-carboxvlic acid
68% yield. NMR(CD,SOCD;) & 5.75 (s, 2H), 6.82 (dd, 1H), 6.95 (m, 2H), 7.12 (s,
1H), 7.2 - 7.4 (m, 3H); m/z 320 (M-H"), 318.

~—

Example 4
N-(4-Chloro-3-fluorobenzyl)-5-hydroxyindole-2-carboxvlic acid

20  94% yield. NMR(CD,SOCD,) 6 5.78 (s, 2H), 6.78 (dd, 1H). 6.80 (dd. 1H), 6.96 (d,
1H), 7.03 (dd, 1H), 7.12 (s, 1H), 7.31 (d, 1H), 7.43 (1, 1H); m/z 318 (M-H").
Example S
N-(3-Chlorobenzy!)-5-hydroxyindole-2-carboxylic acid
75% yield. m/z 300 (M-H").

25  Example 6
N-(3-Trifluromethvibenzy)-5-hydroxyindole-2-carboxvlic acid
81% yield. m/z 334 (M-H").

Example 7
N-(4-Chlorobenzyl)-5-hydroxyindole-2-carboxylic acid

30 82% yield. m/z 300 (M-H").
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-1 8 J UL 2003 WO 00l 46196 PCT/ GB0OO/ 00265 - 34 di chl orobenzyl chloride
(2.22nml) was added and the m xture stirred overnight. The reaction m xture
was concentrated in vacuo and the residue partitioned between diethyl ether
- (100mL) am oedeass (100nl). Organic extracts were washed w tPCmaBeo00l6s
100mL), dried (MySO4), concentrated ingpg¢acuo and purified by flash colum 5
chromat ogr aphy, using iso-hexane followed by 5% et hyl acetate/iso-hexane as

el uent, t ive the product as a yellow crystalline solid (4.61 g) ' H NWR
(DVBO- d~) g&?".—@@(-i , 3H), 5.15(s, 2H), 5.80(s, 2H), 6.85(m 1H)),

7. 25- 7. S2(Brd m&A)-13. M-Bichlor8B&z2 1) A droxnddie-2MB bV 1iNacid

(3, 4-di chl'orobenzyl)-4-1T uor o- ydr OXvi ndol é- Z-car boxviate A m xture of
met hyl - N- (8524 yikldhhardddgivi").- 4- f | uor o- 5- benzyl oxyi ndol e-2 car boxyl at e
(8.22g) and 5% Pd! C (200mg) in ethyl acetate (250nl) was stirred under a
hydr ogen re overnight, filtered tlu~ough celite, concentrated in
vacuo and J u5| ng a gradi ent of
0- SO% ét h uct as a brovvn
solid (6. 14m) 1e*rHWEIR(@M$Sb¢ﬂ 8§ 537BQ( ), 8185 (48 11D( .01 24) 1 I H),
SoR0ct oy T yid 22(m<2H) ¢ a( 88@%) (( iﬁH) féh*) Hﬁv%ﬁ@)
,~LI/z(-) 1}6)67253((M+H) VetOhdd 1H), ZbSE(anH) r&l&%csmld)dﬁll@r(bmddiyhyzelmet hox -Y
5-h d~ ~yin (&[&? carbox~late (i) Ethyl 5-benzyl oxy di azoi ndol e-2-carboxyl ate
Sodi um ni t '(6g) was added portionwise to a solution of ethyl 5

benzyl oxyipdahgredrgcar boxyl ate in ethyl acetate (40ml) and acetic acid
(20m) The"‘nTYﬂ]%‘pwas stirred for I 8 hours and then partitioned between
et hyl tacet/&y(®, é&ﬁlﬂclﬂﬁﬂob&nszES-H?drdxvehniedwéxdidle\-@t&rmwhc\aaﬁihed with water,

sat ur at ed agueous sodi um hédr o?en 30 carbonate and dried. The solvent was

removed i n/Aadifdd MR(GE PEEE:T P rigtiind Was-ofi(e. ARt @83\@1& ﬂHdlfe?thﬂ 1@0,her to

B 511 (Lo HyH5730 RIS, RAUCTH o €IS of iy Tyl dyz Saneds3 [N

(i) EthylEsaf hgxy 5- benzyl oxv i ndol e- 2- car boxyl at e Rhodi um oct anoat e

(300ng) was added to a stirred solution of ethyl 5 benzyl oxy
di a' zoi ndﬂiﬁﬂl@@%ﬂé\flh%fhmnmS hydroxyfindoles2(catbogyhid acidnd met hanol

ot dda (s el PV R SOE AP ST 08 Ao ot ) es

concent r at eahnfl | MECL0@N H)he 268 il By 3purd, T g dvmyMerhws ghr omat ogr aphy
usi ng 30 50% di et hyl ether 7 iso-hexane to give an orange solid (1.41

g) . NVR: bE Qle,lZBH) 4.05 (s, 3H), 4.4 (g, 2H), 5.1 (s, 2H, 7.1 {dd,
1H), 7.2-7, m 26 g\ 5 . -N-( 3. 4-di chl or obenzyl)

AL 2.4 %272, G gBdhzyl chloride
(0.72nmL) was added to a stirred soI utlon of et hyI
20 73% yield. NMR(CD,SOCD,) 8 4.3 (s, 3H), 5.7 (s, 2H), 6.9 (m, 2H), 7.1-7.4 (m, 4H);

m/z 364,366(M-H+)

Example 13

N-(3.4-dichlorobenzyl)-3-chloro-5-hydroxyindole-2-carboxylic acid

97% yield. NMR(CD,SOCD,) & 5.75 (s, 2H), 6.9 (m, 3H), 7.3 (s, 1H). 7.45 (d, 1H),
25 7.5(d, 1H), 9.35 (s. 111): m/z 368 (M-H").

Example 14
N-(3 .4-dichlorobenzv)-4-chloro-5-hvdroxyindole-2-carboxvlic acid

83% yield. NMR(CD,SOCD,) & 5.79 (s, 2H), 6.88 (dd, 1H), 7.01 (d, 1H). 7.11 (s,
30 1H),7.3(d,1H), 7.38 (d, I1H), 7.51 (d, 1H). 9.67 (bs. 1H); m/z 368.2 (M-H")
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-3- et hoxy- 5- benzyl oxyi ndol e- 2- carboxyl ate ( 1.40g), potassium carbonate

- (0.90g) and potassiumiodide (0.1 g) in DVMF (50ml) under inert atnosphere.

The reaction 1 o m xture was heated to 50C for 6 hours, then partitioned

"bet ween ewbyb/4616t at € and wat er. Conbi ned organi ¢ extract spgeososerbed with

water, then 3 tines with saturated aqugpus sodi um chloride solution and
dried. The solvent was renoved in vacuo and the residue purified by colum

chr omat og agh usi ng 0 - 30% ethyl acetate / iso-hexane to give a yellow
oi | (o.9gw¥'—°9—£—.é@%&/¥°—r¥.—é (s, 3H), 4.4 (q, 15 2H), S.1 (s, 2H),
5.6 (s, 2H), 6. : : - ' )

Et hyl - N- (3, 4- diTc%ﬁl(Sga?%%%lr#za%ﬁrsﬂ%@ﬁeﬁzte%ﬁpéé%gygﬁ%relﬁﬁéocﬁ)e- é-rgl(glrl%oxyl ate 5%
Pd/C ( 1 eXitpblerarsaradetilytpoepmreat byr stadasbinathodnfrofn letolwlmatefids.For

di chl or obenzyéb&%n‘I - et haxy- 5- henzyl oxyi ndol e- 2- car hoxyl ate (0,9g) in ethyl
acet at e 20x¥Bplgthe EAPWIRg reactions Msthadsyrd) 3g dliustrationsdut not liygiligtions et al yst

filtered off and fi r At i r 1 (0.61g) which was
used v ¢ nEtPrRe SERR R RaRHER R B AE B RS 00 Ty 4 4 (e
2H), 5.6 (s, 2H), 6.8 (dd, 1H), 6.9 (dd, 1H, 7.1 (m 3H, 7.3 (d,IH; Mz
394 (MH) 25 Method J Ethyl
N- (3. 4-di Métbodi@enzvl) - 4- chl or o- 5- net hoxyi ndol e- 2- car boxvl ate (i)
Et h~rl - 2-gzj do- 3- (2- chl or o-3- nef hoxyphenyl ) propenoate 30 A sol ution of
et hyl azi 3@@2 < - L 1C€ chl or o- 3- met hoxybenzal dehyde (3 g) in
et hanol (20 m) : A Wi [ f ' ' (4.7 9)
i n ethanol ( 1(56\ %’f})ﬁugt?gggéﬂfo_?_ﬂé‘iﬁg)%tgpgﬂé%Eé %&%ﬁ?g%@r)ﬁ%?&g i ent
t enpenat ubeed minits tocustirédurspamaion iof sadien Hoedhyeeide PNIHE) in(rhéhado} (4nd
di chl oromet hane =~ 18 J U L 2003 WO 00/46196 PCT/ GB00/ 00265 -36 (250md). The
organi ¢ pRiat Was The imaigtyrrae allovehioerimalodgomierperoties and theriquenshedksi due
purified by.colu hr I J: - %, .

V%ll \Iglcétgﬂpf he rescmﬁﬁé?Js@%x{%ﬁn%és’}%rﬁt?ﬁ@ﬁ)ﬁgﬂ%en V\Ja%er agd 5‘5‘%‘/1%16{ oW

et hyl acet a exang as eflu 0 gi've The product as

crystalli gd g0 dothtfideRoan#t4Wractd wiftl dricdand o8eknated PMbacip! Thelesidue
purification (ii) Ethvl-4-chloro-5-nmnmethoxyindol e-2-carboyl ate A sol ution of

et hyl - 2- axadaliBolved ahHmhipremethenoi@Pphle and yrmhepuinbespbing 24.62 gypnd n xyl ene (
100 mM ) was heated at reflux for i.nui.e concentrated i.n vacuo and the
1o 1ébi aterpnmengiang (o B SEmPahearapts Tar g oReed fe Maa: hy
acetate a?o&h%%erﬁﬁr@b%/&n@ﬂ?tﬁéﬁ@&%ﬁtr@t@d?nQﬁjuﬁ aM@he'r@é’iﬁ@é;;BdrﬁieG Ug .34 g.
67%, NVR 8 ( ~) 1.31 (t, 3H), 3.84 (s. 3H), 4.32 (g, 2H), 7.0 (d, 1 H),
7.22 (d, tohmn chraMafagrapghyH)singli2e-Rexane as ¢lukt; to (yidld Jhe desired product (3.57

o P s S e o e 1
t hyl - 4-chl S [ her 2.6
5. 47 cnl or obendyr ChIG vaarq gogfk AR B PRbsmtes e (srg) i

DVF abo anpireiated -enper at ure under an inert atnosphere. The reaction was
stirred at anbient tenperature for 18 hours then partitioned between
et hyl acet 2tk ENZALHOMdN{ ) . The organi ¢ phase was dried 20

chr onat g ARy CUE AR EoheaD: 1t ] ARy TR ER Y o Vi eTa e

product aMathed B

2.3-Dichloro-5-(hydroxymethyl)pyridine

25 Borane-tetrahydrofuran complex (1M solution in tetrahydrofuran, 52 mi) was
added to a stirred solution of 5,6-dichloronicotinic acid (2 g) in tetrahydrofuran (60
ml) over 20 minutes at 0°C. The reaction mixture was allowed to warm to room
temperature over 90 minutes and then cooled to 0°C and quenched with water (100
ml). The solution was saturated with solid sodium chloride and extracted with ethyl

30  acetate and the combined organic extracts were dried and concentrated irn vacuo. The

residue was triturated with dichloromethane-50% ethyl acetate and the solid



_white solid (196mg, 48% NVR b (CDC13) 1.39 (t, 3H), 3.93 (s, 3H), 433 30
2H), 5.73(s, 2H), 6.84 (dd, iH, 7.06-7.16 (m 3H), 7.31 (d, 1H), 7.42 (s,
1H) 25 (iv) Ethyl

“N- (3. 4- digdloersgabenzyl ) - 4- chl or o- 5- hydr oxvi ndol e- 2- car boxy!| p¢-GB00/00265
Trimethylsilyliodide (0.6m) was addegeto a sol ution of

et hyl - N-{3, 4-di chl or obenzyl ) 4- chl or o- 5- net hoxyi ndol e- 2- car boxyl ate ( 190nm)
in chloroform (20n). The m xture was heated to 50 C for 18 hours then

pour ed i nMYoPFASHEME re(@aﬁﬁ?y ahamea nlerfiliraicovas grpeentiated v vageo pedi due was

et at o) iHES NGBS POEHRR SR o R RS A0S dutell Ul seveny 4
OOng, 71 %Mth@p&@ﬁ&k@h vdhn%%ona gsz@hlhg 4$/§>SI\(MR gulss @, 7d),539 12y, 6. 84

(dd, 1 H). 7.05-7.13 (m 3H) 1 :m 2396. 21398. 2
(MH)  8.08ms:1H)-S. Z?OQBIH\*OHG@/IZ%MMHW Exarrpl e 15

N- (3, 4-Di chl orobenzyl )-2-trifl uronet hyl sul f onoam do- S- hydr oxyi ndol e PCT/ G
B0O/ 00265 Sodi um net hoxi de (21 ng) was added to a stirred solution of
N-(3,4 5 ﬂ ¢obenzyl ) -2-trifluronethyl sul fonoam do-5- acet oxyi ndol e
(90ny) nol ( 10ml). Reaction stirred at anbient tenperature for 1.5

hours t heg3dmnhlem-6§b&1ﬂnmmih\amﬂkﬁd ed by the addition of aqueous
hydrochloric acid (2 extracted w th dichl oronet hane and

concentrated i#3 v%’é‘«b@“?é (bYdf@XﬁP@hH)wfl inq @Afe) wavRlissplwdgdn (s, 2H), 6.7

(. 1 vy Sifoiginnglyo plh i lined i shesab ol bl plosboE bl vas

pr epayed zi’ﬁdtetrﬁbrbm%nfktlﬁn@Mﬂrxﬁgﬁdﬁ%yﬂ@htSTB@%mﬁUﬁ RAOLSncn&ACO I Vb aCI d
D nmet hyl am nopyri di ne (100ng) and acetic anhydride (1.12nl) were added to

15 a sol waridgthe ofsidee(r@ridiediby leb impbehnomatpe@phy dsiog yiohdwdne-: 2-Yareolyl i ¢ aci d
in ethyl acetate stirred at,.anbi for 1 _hour.
£t hanol (T %A)é@ﬂéﬁé@ﬁé@ﬁarqdw@ et mE Fadr NMRGrg 45 (8ol vent

parti aIIy2 ¥% aglg<h§@ﬁ§mg4ggpﬁq{§o give a precipitate, which was
filtered o drl d to give the product as a white solid (1.12g). 20

NVR 8 2.25 (s, 3H), 5.8S (s, 2H), 6.9 (dd, 1H, 7.3 - 7.6 (m SH; mz

376, 378 SMH+l (i)
N (3, ¥.Di _ nzyl _)-2-trifluromethYl suf onoam do-5-acet oxyi ndole To a
stirred splhif 59ReBky-N-(3-dicRotiHeREARRAGY D carb AGRRQ* Y1 Ndo! €- 2- car boxyli e

i) Ethyl 5-hvdroxyindole-2-carboxylate

Boron tribromide (64.58 g) was added dropwise to a stirred solution of ethyl
5-methoxyindole-2-carboxylate (20 g) in dichloromethane (1000 ml) at -78°C under
20  an atmosphere of argon. The reaction was allowed to warm to room temperature and
stirred for a further 2 hours. The reaction was poured into ice / saturated aqueous
sodium hydrogen carbonate solution with stirring and extracted with ethyl acetate.
Combined organic extracts were washed with saturated aqueous sodium hydrogen
carbonate solution, water, aqueous saturated sodium chloride solution and dried. The
25  solution was concentrated in vacuo and the residue was purified by column
chromatography using 0 - 60% diethy! ether: iso-hexane as eluent to yield product as a
white solid (9.02 g, 48%). NMR: § 1.31 (t, 3H), 4.29 (q, 2H), 6.79 (dd, 1H), 6.90 (dd.
1H), 7.22 (d, 1H), 8.84 (s, 1H), 11.52 (brs, 1H); m/z 206 (M+H").
ii) Ethyl 5-acetoxyindole-2-carboxylate
30 A stirred solution of ethyl 5-hydroxyindole-2-carboxylate (7.79 g) and
4-dimethylaminopyridine (20 mg) in acetic anhydride (80 ml) was heated at 80°C for



R aeid in WE (S 18

.25 acid in DWW (Sm), under an inert atnosphere, was added HATU (0. 27 )JUL s
DI PEA (0.12ml) and trifluronethyl sufonam de (97ng). Reaction was stirred at
anbi ent tenperature for 18 hours. The nmixture was poured into saturated

- sodi um BrVeaeanat e sol uti on and the resulting precipitat ePGR&GHND2S ed of f
and dried to give product. (90ng). NhBR. 8 2.25 {s, 3H), 5.9 (s, 2H), 6.9

(dd, 1 H, 7.0(dd, I H. 7.2 (s, I H, 7.35 30 (mIH); n~/z 506, 508(MH)

18JU WD 00/ 46196 3 EX I . . .

N (3 a- o BRIESY DRiAbAg e arandfing BC 18P pidvenesh distobisi%es Ammoni um
chl ori deetﬁﬁt%tat@mn%wdta&aﬁé SRrdcBSHE: WBHhE! st ehgd;dahﬁ)r&t dcta gdvgol ution of
N- (3, 4- Di chl or obenzyl ) - S-acet oxyi ndol e-2-nitrite in DMF (S The S

r eact i onsataratedragueas shdiamndgy dregeh oeﬂmnatcrsomohowatsr, aAuthuStslamraladDunt of

ammoni um . _.chl oride (3S nd i um azi de s added and .t he

react i onsor‘flé‘a’fleg{otr%efé'@ rT’?%ﬁ“?‘:{%e‘ﬁg‘g? solugp was gange ”3?{ R‘Qgﬂt YeeadeEldi dified by
ety 2 e A R I M e A s T B

chr omat ogj, abll)t,yG 86 (Y 1 A9% .97 (dy 1 Hace2(gse 1HN 1. 20¢cdh eKMxneiz 148 (MeHepsi ng to S%
met hanol 1 n et hyl acetate to |ve t he. product as a brown oi | (40mg) which
solidifi# ~ BAHIXp “ be arbpxylated, 1 H), 6.9 (dd, 1 H)

7.0 (s, | H, 7. ‘ 0 01362
(M) The RUARL hi?é‘?abeeﬁ‘@%k%\%%d"é?é’é Bxdf’dg‘to aséttfé*fiﬁ&ﬁﬁioé‘u‘?fz%‘?ﬁ chl ori de
(O Sm) %@et@ﬂﬂﬁgolta@ @r&ﬁ@id@@(ip?am&idsﬁﬁh edrbdhate (6.94 g) in acetonitrile o
(3, 4-di chl orobenzyl ) -S-acet oxyi ndol e-2-carboxylic acid f 1.12g) in pyridine
(30mi9 afﬁd)Osnﬁ) undet antati@@Gphere of afgdnolhe reaGhisiewas heaterbati 80°Wafor hahblusd t hr ough
t he reac ion mxture for 1 @%Ss‘t hen excedfs am‘man} renmoved |[n vacuo .

React i ontH$PRABURKE B 3pet FEE RYFFUQRAC RAY P §Hhyl 45GkAE B1Gnq) added to

the stir ver 18
hour s. (Vﬁ aft(g&}sf% on@? c%? ?t}t%jgf@ﬁed\%%eﬁ %&agﬁgﬁpga%f En ﬁtg%(ﬁlrl@ left to
stand fOéhlGﬁdchﬁmr@rledT MRe sallere Mias Wetfiovedlm waehd zlihd\/theti@;dlreawﬁkl gB@awad in

di chl oronet hane and washed 3 tinmes with a 1;1 m xture of aqueous

hydr ochl Withdsaah¢xane tqymbd thm@at%at@%ﬁ%ﬁﬁﬁ SHBGP: BMBop UL, The
ot 1 eas8h 28 G d B eban SRR s P B By cdle

i so- hexa(}ﬁ 1}@) giaedt ne)yjsggdedt)m@@(wtlH)(SOOrtg) NVR. 8 2.25 (s, 3H), S.6
(s, 2H), 7.0 (dd, S(m 4H), 7.7 (d, 1 H. 30

The procedures described in Method D i) - iii) were repeated using the
appropriate benzyl halide or, using the alkyl indole-2-carboxylates as prepared by
20 method F&G, with the appropiate benzyl halide. Thus were obtained the compounds

described below.

Method D1.
Ethyl 5-acetoxvy-N-[(2.3-dichloropyrid-5-yl)methvilindole-2-carboxylate

25 90% yield. NMR: & 1.27 (t, 3H), 2.26 (s, 3H), 4.28 (g, 2H), 5.85 (s, 2H), 7.12 (dd,
1H), 7.38 (s, 1H), 7.47 (d, 1H), 7.68 (d, 1H), 7.78 (d, 1H), 8.10 (d. 1H); m/z 409
(M+H"), 407.

Method D?2.

30  Ethyl 5-acetoxy-N-(3-chloro-4-fluorobenzyl)indole-2-carboxylate
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met hyl 5- Beéhyk §dao Pellondichpxiyinddle-2-&ar aten DVF (50ml) at room
terrperature Af ter 1 hour , .3, 4-di chl or obenzenesul phonyl chloride (2.72Q)
was added?3 étylerlﬁiﬂﬁ(jf%/@s(l‘égﬂtl nued for 2 hours after which the reaction
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extracts residue purified by

col um chgmgﬁggr,ﬂpjwoejgnng) i sohexane-20% et hyl 20 acetate as eluent to
give the desired product as a white solid (2.02g. 56%. NVMR ~ F~ 3.85 (s,
3H), B 1 Ethyl ddpetoxy-N-(4rchlorghenzyllindelay2-gadpoxyiatg (s, 2H), 8.0 (d, 1 H), 8.2

1 Met hyl
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N (3 di chrorophenyl sul phony enzyl oxyl ndole- Z-carboxyl ate(2.01 g) was
sti rred ag6%0ucldndér 486y@vHYen at at nospheric pressure for 48 hours. The
catal yst was rermved b f| trat| on,and he fil trate concentrated in vacuo .
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Ethyl S-acetoxy-N-(3, 4-dichlorobenzyl)-3-methylindole-2-carboxylate
79% yield. NMR & 1.40 (1, 3H), 2.36 (s, 3H), 2.40 (s, 3H), 4.35 (q, 2H), 5.76 (s, 2H),
6.83 (dd, 1H), 7.00 (d, 1H), 7.10 (d, 1H), 7.19 (s, 1H), 7.30 (d, 1H), 7.40 (s. 1H): m/z
20 421 (M+H").

Ethyl S-acetoxy-N-(3. 4-dichlorobenzyl)-3-chloroindole-2-carboxylate
83% yield. NMR & 1.25 (t, 3H), 2.25 (s, 3H), 4.3 (q, 2H), 5.8 (s, 2H), 6.9 (d, 1H), 7.2
(m, 1H), 7.4 (m, 2H), 7.5 (d, 1H), 7.7 (d, 1H); m/z 441.8 (M+H")

25 Method E

Ethyl N-(3.4-dichlorobenzy])-5-hydroxvindole-2-carboxylate

Sodium ethoxide (1.86 g) was added to a stirred solution of ethyl
S-acetoxy-N-(3,4-dichlorobenzyl)indole-2-carboxylate (5.55 g) in ethanol (50 ml)
under an atmosphere of argon. The reaction was stirred at room temperature for 2

30 hours, then concentrated in vacuo and the residue acidified with aqueous hydrochloric

acid (2 M) and extracted with dichloromethane. Combined organic extracts were
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11 (10 ng/ m ) Conpound X1.0% w vSodi um phosphat e BP3. 6% w/ v0.1 M Sodi um
hydr oxi devassp (@ Bvig1be 096 opmpaerd asf pwhitgperdar 6023 g 89. NMR 8 1.38 (1,

3H),2.23 (s, 3H). 4.38 (q, 2H), 7.10 (dd, 1H), 7.23 (d, 1H), 7.50 (d, 1H), 12.28 (bs,
1H); m/z 326 (M").
Method F1

15 Ethyl 5-acetoxy-3-chloroindole-2-carboxylate

A solution of ethy! 5-acetoxyindole-2-carboxylate (500mg) in
dichloromethane (10ml) was stirred at room temperature in the presence of N-
chlorosuccinimide (297mg) and potassium carbonate (279mg) overnight. The
resulting precipitate was collected by filtration, washed with cold dichloromethane

20 followed by water and dried under vacuum overnight to give the desired product as a
white powder (425mg, 75%). NMR: 6 1.35 (t,3H), 2.25 (s,3H), 4.4 (g,2H), 7.1 (d,1H),
7.3 (s,1H), 7.5 (d,1H), 12.2 (s,1H); m/z 281.9 (M+H").

Method G

25 Ethyl 5-acetoxy-3-methylindole-2-carboxylate

(i) Ethyl 5-methoxyv-3-methylindole-2-carboxylate

Concentrated sulphuric acid (1 ml) was added to a solution of 4-
methoxyphenyl hydrazine hydrochloride (11.2 g) and 2-oxobutyric acid (8.72 g) in
ethanol (250 ml), and the solution heated at reflux for 16 hours. The reaction was

30  cooled, concentrated in vacuo, and the residue triturated with ethanol to give the title
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with ethyl acetate. Combined organic extracts were washed with saturated aqueous

10  sodium hydrogen carbonate solution, water, aqueous saturated sodium chloride
solution and dried (MgSQO,). The solution was concentrated in vacuo and the residue
dissolved 1n ethyl acetate. DMAP (20 mg) and acetic anhydride (0.5 ml) were added
and the solution heated at reflux for 5 minutes. The reaction was cooled. concentrated
in vacuo and the residue triturated with ether to give the title compound as a white

15 powder (0.4 g, 18%). NMR & 1.37 (t, 3H), 2.25 (s, 3H), 2.50 (s, 3H), 4.34 (q, 2H),
7.00 (dd, 1H), 7.37 (d, 1H), 7.40 (d, 1H), 11.52 (bs, 1H); m/z 260 (M-H").

In a similar manner but starting with ethyl 4-bromo-3-methoxyindole-2-
carboxylate was prepare:-
20 Ethyl 5-acetoxy-4-bromoindole-2-carboxylate NMR & 1.42(t, 3H), 2.39¢(s.
3H), 4.42(q, 2H), 7.02(d, 1H), 7.23(s, 1H), 7.35(d, 1H), 9.22(bs, 1H): m/z 324,326
(M-H").

Method H

25  Methyl-N-(3.4-dichlorobenzy|)-4-fluoro-5-hydroxyindole-2-carboxylate

(1) 2-Fluoro-3-benzyloxy benzaldehyde

2-Fluoro-3-hydroxybenzaldehyde (16.49g) was dissolved in
dimethylformamide (200ml) and stirred under an argon atmosphere. Sodium hydride
30  was added (60% in mineral oil, 5.18g) and the mixture was stirred for 30 minutes.
Benzyl bromide was added (16.8ml) and the mixture was stirred overnight. Reaction

mixture was concentrated in vacuo and the resulting residue was partitioned between
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2, hl '
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benzaldehyde (18.32g) in methanol (250ml) was added dropwise, with stirring, over 1
hour to a mixture of sodium methoxide (17.20g) in methanol (100ml) at -25°C under
a stream of argon. Mixture was left to stir for 20 minutes, allowed to warm to 5°C and
stirred overnight.

15 Resulting precipitate was filtered, then washed sequentially with cold
methanol, dilute solution of acetic acid in water and water. Resulting solid was dried
under vacuum to give the product as a pale brown solid (16.70g) which was used
without purification.

(iii) Methyl-4-fluoro-5-benzyloxvindole-2-carboxvlate

20
A solution of methyl-2-azido-3-(2-fluoro-3-benzyloxyphenyl)propenoate

(16.7¢g) in xylene (600ml) was added dropwise with stirring to refluxing xylene (2.4L)
over 1 hour and then stirred for a further 20 minutes. The reaction mixture was
concentrated in vacuo and purified by flash column chromatography, using a gradient

25  of 0-100% ethyl acetate/iso-hexane as eluent to give the product as a yellow solid
(12.93g) 'H NMR (DMSO-d,) & 3.85(s, 3H), 5.15(s, 2H), 7.05-7.45(m. 8H), 12.06¢(s,
1H); M/z(+) 300.4 (MH")

30  (iv) Methyl-N-(3.4-dichlorobenzyl)-4-fluoro-5-benzyloxvindole-2-carboxylate

Sodium hydride (60% in mineral oil, 589mg) was added to a solution of
methyl-4-fluoro-5-benzyloxyindole-2-carboxylate (4g) in dimethylformamide (100ml)

and the mixture was stirred under an argon atmosphere for 30 minutes. 3,4-
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A mixture of methyl-N-(3,4-dichlorobenzyl)-4-fluoro-5-benzyloxyindole-2-

carboxylate (8.22¢g) and 5% Pd/C (200mg) in ethy! acetate (250ml) was stirred under a
hydrogen atmosphere overnight, filtered through celite, concentrated in vacuo and

15 purified by flash column chromatography using a gradient of 0-50% ethyl acetate/iso-
hexane as eluent to give the product as a brown solid (6.18g) '"H NMR (DMSO-d,) &
3.80(s, 3H), 5.75(s, 2H), 6.85(m, 1H), 7.00(t, 1H), 7.22(m, 2H), 7.30(m, 1H),
7.50(m,1H), 9.33(s, 1H); M/z(-) 366.2 (MH)
Method 1

20  Ethyl-N-(3.4-dichlorobenzyl) 3-methoxy-5-hydroxyindole-2-carboxvlate

(1) Ethyl 5-benzyloxy diazoindole-2-carboxylate

Sodium nitrite (6g) was added portionwise to a solution of ethyl 5-
benzyloxyindole-2-carboxylate in ethyl acetate (40ml) and acetic acid (20ml) The
mixture was stirred for 18 hours and then partitioned between ethyl acetate and water.

25 The organic extracts were washed with water, saturated aqueous sodium hydrogen
carbonate and dried. The solvent was removed in vacuo and the resulting gum was
titurated with diethyl ether to give the product as an orange powder (1.8g)NMR: §
1.45 (t, 3H), 4.5 (g, 2H), 5.1 (s, 2H), 7.05 (m, 2H), 7.3 (m, 5H), 7.9 (d. 1H); m/z 322
(M+H")

30
(ii)_Ethyl 3-methoxy-5-benzyloxy indole-2-carboxylate

Rhodium octanoate (300mg) was added to a stirred solution of ethyl 5-

benzyloxy diakzoindole-2-carboxylate (2.0g) in toluene (100m!) and methanol (10ml).
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15  Sodium hydride (60mg) was added to a solution of ethyl-4-chloro-5-methoxyindole-2-

carboxylate (250mg), 3,4-dichlorobenzylchloride (0.21ml) and
tetrabutylammoniumiodide (3mg) in DMF at ambient temperature under an inert
atmosphere.The reaction was stirred at ambient temperature for 18 hours then
partitioned between ethylacetate (30ml) and water(30ml).The organic phase was dried

20 (MgSO04),concentrated under vacuo and the residue purified by column
chromatography using isohexanc-15% cthylacctate as eluent to yield the product as a
white solid (196mg,48%) NMR: & (CDCI3) 1.39 (t, 3H), 3.93 (s, 3H), 4.32 (q, 2H),
5.73(s, 2H), 6.84 (dd, iH), 7.06-7.16 (m, 3H), 7.31 (d, 1H), 7.42 (s, 1H)

25 (iv) Ethyl N-(3.4-dichlorobenzyl}-4-chloro-5-hydroxvindole-2-carboxylate

Trimethylsilyliodide (0.6ml) was added to a solution of ethyl-N-(3,4-dichlorobenzy!)-
4-chloro-5-methoxyindole-2-carboxylate (190mg) in chloroform (20ml).The mixture
was heated to 50 C for 18 hours then poured into methanol (50ml) and concentrated
under vacuo.The residue was purified by column chromatography using isohexane-

30 20% ethyl acetate/isohexane as eluent to yield the product as a yellow solid
(100mg,71%) NMR: 8 (CDCI3) 1.39 (t, 3H), 4.35 (q, 2H). 5.72 (s. 2H), 6.84 (dd. 1H).
7.05-7.13 (m. 3H) 7.3 (d, 1H) 7.35 (s, 1H):m/z396.2/398.2 (M-H")
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To a stirred solution of N-(3.4-Dichlorobenzyl)-5-acetoxyindole-2-carboxylic

25  acid in DMF (5ml), under an inert atmosphere, was added HATU (0.27g). DIPEA

(0.12ml) and trifluromethylsufonamide (97mg). Reaction was stirred at ambient

temperature for 18 hours. The mixture was poured into saturated sodium bicarbonate

solution and the resulting precipitate was filtered off and dried to give product.

(90mg). NMR: 6 2.25 (s, 3H), 5.9 (s, 2H), 6.9 (dd, 1H), 7.0(dd,1H). 7.1(s,1H), 7.35
30 (m,1H); m/z 506, 508(M-H")
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Example 19

& ()- 10%

Pharmaceutical Compositions

This Example illustrates, but is not intended to limit, representative
pharmaceutical dosage forms of the invention as defined herein (the active ingredient

being termed “Compound X”), for therapeutic or prophylactic use in humans:

Example A

(a)

Tablet I mg/tablet
Compound X. 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0

(b)

Tablet I mg/tablet
Compound X 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0
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& ()- 10%, & ()- S@0%, & ()-)**f**+R |[:vU410 8!10%, & ()- 1 10%,
& ()- 90"10%, & ()- .S10%, & ()- +10%, & ()- f)!10%,
"& ()-R . .wo00ue19b410 910% T, t& ()- @L0% T, t& ()- 109, & et1/GB00/00265
"10% T,t& ()-10 , 10 , _41-
©
Tablet II mg/tablet
Compound X 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
(d)
Capsule mg/capsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium 1.5
(e)
Injection (30 mg/ml)
Compound X 5.0% w/v
IM Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid

to adjust pH to 7.6

Polyethylene glycol 400 4.5% wiv
Water for injection to 100%
®

Injection 11 (10 mg/ml)
Compound X 1.0% wiv
Sodium phosphate BP 3.6% wiv
0.1M Sodium hydroxide solution 15.0% v/v
Water for injection to 100%




10, YR10%, & ()-,,--P.1/,/[[:VUA10 3 109, & ()- L 100 7T,t& () JUL 0

V. 93(10%&J& () - VO3(10%I8&J& ()- L93(10%@@& () -

"310% T, t& ()-,/H /1000LOVO|\ <vU410 h"" 109, & ()-{ h"" 109, & ()-{

. 3F1094T, &VO)00/461960% T, t & ()- L10% T, t& ()- PCT/GB00/00265
Ls 10% T, t & () - VOWOCcOgOhOWO~00xX@1Q 42#" h" " 109, & ()-{ h""109%T, & ()-{

#'h"" 1090, & ()-{ h"" 1097, & ()-{ #"00000000pX<410 h""10%T, & ()-{

#h" " 1090,& () -{ h"" 1090, & ()-{ #"h"" 109, & ()-{ h""10%T, & ()-{

00000000%#K3410, . " 10% +& ()-H. " 10% +& ()-H s- 10% +& ()-3h"" 10, & () -{

#"h"" 10p léetidnﬁ (Img/ml, buffered to pH6)
01111114T] 10% +& () - H, ". " 10% +B" ()= H. " T0% +& T1-F.". " 10% +& {)-H " 10
% +& () -eéﬂxﬁntm&mulplulsvwmo "10% HEIY9WH. " 10% +& ()-H, ©. " 10% +&| ()-H. "1

0% +& (J=H_" "10% +& ()-Hulv11111111y] RI0 "10% +& 10_+10 +10_+ "10% +& () -
H, . " 10pSedium pPhosphaoBPy ()-H" 1111111%?@%_%0[ T 1098& ()- "1 109%R& () -
10988 ( ! e

[! 109%&& F)‘t"cﬁcta 1098& ()- [!10%& ()-| 1Pf Prides () -
2222272 IO - TIOV&& ()= 11 OE
%ﬁ%?p%&aw -1 596 wAl l ()= [TT1078& ()

11 E2X2\ P ORL T10%&R& ()-%!10%R& ()-% [f 10%&R& ()-[!109%&R&) () -
Water for injection to 100%
(h)

Aerosol 1 meg/ml
Compound X 10.0
Sorbitan trioleate 135
Trichlorofluoromethane 910.0
Dichlorodifluoromethane 490.0
5 (@)
Aerosol 11 meg/ml
Compound X 0.2
Sorbitan trioleate 0.27
Trichiorofluoromethane 70.0
Dichlorodifiuoromethane 280.0
Dichlorotetrafluoroethane 1094.0
G
Aerosol 111 mg/ml
Compound X 2.5
Sorbitan trioleate 3.38
Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
Dichlorotetrafluoroethane 191.6
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U2v2222222xX@1" 1 10, | * 1 109&& ()-% ! 109%&& ()-% ! ! 109%&& ()-% ! 109%&& ()- % ! 22
222222pPORLd\ #! 109&& ()- d\#! 1098& ()- [!

© 10988 0@@'@084? : 8% 1*1109&& ()- % ! 1008& () - YR2222233X X@RLA d 103dsd\ #! 10%

&& ()- d\ - 10 d\#! 10988 ()- d\#! 109%8& () -

1! 332333K3T3U3i 3pX<RLd\ #d\ #! 109&& ()-4311 d\ #! 109&& ()- d\#! 109R& () -

11 d\ #! 109R& ()- d\#! 109&& () -

i 3q3r 353u3333kK3R16! n<1! 10969%& () - n<1! 109a9%& ()- [/ 10%%& ()- d\#! 109&& () -
1! d\ #! 109R& () -

33333333R1n<1! 10%%& () - 6! n<1! 10%%&' () - n<1! 10%%& () - 6! n<1! 10%%&' () - n<

1! 1096 Y y—333444

4aoxKe] BRI a1 1096178 ()-6! n<1! 1pBEB () - n<1! 10069 () - 6! n<1! 140@%& ()
-4 A4+ AQEZIEIRAETE ST T TOUKEX& () - [T [9BKEX& () - [ LAT0VREX& ()~
[ @OW&A& ()- [ & 10%x&x& () -
[ 10% &) &ok) 1CkAMVRA] Anix44444sW>1 T 1DWEX& () - | | LOVKEX& () -
L(1T109%&x& ()= 11 10UEX& (Y- &IT110UKEXK ()- AAAAAAAAXX@>! || 10% &X &' () -
I 1 10% & &'richloroflucromiiene () - 11 10%&xRO[P- | 4444445

| o (N 1004 O3 Q1 ()
5pP0>1 14 ﬁlcﬂlé?odifiuorome@ane V110860 0 Y

Dichlorotetrafluoroethane 191.6

)

Ointment ml

Compound X 40 mg

Ethanol 300 pl

Water 300 pl

1-Dodecylazacycloheptan-2-one 50 ul

Propylene glycol to 1 ml
5

Note:

Compound X in the above formulations may comprise a compound as
illustrated in Examples 1 to 3 herein.

The above formulations may be obtained by conventional procedures well

10  known in the pharmaceutical art. The tablets (a)-(c) may be enteric coated by

conventional means, for example to provide a coating of cellulose acetate phthalate.
The aerosol formulations (h)-(k) may be used in conjunction with standard, metered
dose aerosol dispensers, and the suspending agents sorbitan trioleate and soya lecithin
may be replaced by an alternative suspending agent such as sorbitan monooleate,

15 sorbitan sesquioleate, polysorbate 80, polyglycerol oleate or oleic acid.
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111109 &x& ()- !!10%&x& () -
55555257585x X@! 10! 10%&&' ()-!109&& ()-!!10%k& ()-!109%&& ()-!85C6U5V5Nn5t 5ub
VEpX=>! 109R&' ()-!!10%&R& ()-! 109R& ()-!!10%&& ()-! 109&& () - v525555555kK3>! (#
| 109@&! (WO 0eHaI0BSE () - ! (#! 1098&! ()- (#! 10%&& () - PCT/GB00/00265
s! 109&& () - 55555555pX<>( #! 10%8& () - L(#L109%&& ()- (#! 109%&& ()-
| (#1 1098& ()- (#! 109%8& ()- 55566666SX7> y/ 10%&&' () - (#! 109&& () -
| (# 109R& ()- (#! 10%8& ()- ! (#! 10%R& ()- 6#6)6*65696: 6MBKS7>11 109R& () -
(1811 109%8&' ()- 1! 109&& ()- !&1! 109R& ()- 1! 109%&& () -
MBR6S6] 6qBREHRESW>1! 109&& ()- 1! 109&& ()- ! 1! 109&& ()- 1! 109%&& ()-
11 10%R&' ) - 666666666yl R1! 109&& 10&10&10&1! 10%&&' () - !'1!109&R& () -
11 109%&& ().- A compound of the formula (I):
Rl
HO R®

wherein:

R' is hydrogen, halo or methoxy;

R’ is hydrogen, halo, methyl, ethyl or methoxy;

R is carboxy, tetrazolyl or -CONHSO,R* where R* is methyl, ethyl, phenyl,

10 2,5-dimethylisoxazoly! or trifluoromethyl;

T is -CH,- or -SO,-; and

ring A is 3-chlorophenyl, 4-chlorophenyl, 3-trifluoromethylphenyl,
3,4-dichlorophenyl, 3,4-difluorophenyl, 3-fluoro-4-chlorophenyl,
3-chloro-4-fluoropheny! or 2,3-dichloropyrid-5-yl;

15 or a pharmaceutically acceptable salt or prodrug thereof.

2. A compound according to claim 1 wherein ring A is 3-chlorophenyl,
4-chlorophenyl, 3-trifluoromethylphenyl, 3,4-dichlorophenyl, 3,4-difluorophenyl,
3-fluoro-4-chlorophenyl or 3-chloro-4-fluorophenyl.

20
3. A compound according to claim 2 wherein ring A is 3,4-dichlorophenyl,

3-fluoro-4-chloropheny! or 3-chloro-4-fluorophenyl.

4. A compound according to claim 1 wherein ring A is 3,4-dichlorophenyl,

25  2,3-dichloropyrid-5-y! or 3-chloro-4-fluorophenyl.
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.1 6666666|[;| R D 10%d' c& ()- "'10%d c& ()- 10%d c& ()-4 10%d c& ()-

.- 10%d' c& ()- '10%d' c& ()-6667 7777sWR!' D 10%d' c& ()- !'D 10%d' c& () -
T 11D 10%d c& ()- !DI10%d c& ()- !'!D 10%d' c& ()- 7757:7;

TSTZT[ 7TXx@bd/de1d0%d' c& ()- 'D 10%d c& ()- '!D 10%d' c& (PeT/GR00/00265

| D! 10%d' c& ()- ! [7u7{7| 7} 7777pPOR+) L 1Q4 & ()- +)! 10% & ()-

104 & ()-!'DH10%d' c& ()- !'!'D 10%d' c& ()- !D 10%d' c& ()-

TTITT7T7T7TXX@R+) 110V +) 1 10% & () - +)!'10% & ()- '+)!110% & ()- +)!10% & () -

| 77777777pX<R¥) +) | 10% & ()- | +)1 104 & ()- +)! 10% & ()- ! +)! 10%& ()-

1o (5 1A GHREThG tkhbe 0y she PEAE pi su T RAB el s b
[ 10% & ()6. - 10&6c8mpbund atcbddfagtd any Sncl®Pfb&pfecedifig claims where R® is

carboxy.

7. A compound according to claim 1 wherein in the compound of formula (1),
R' is hydrogen;
R? is hydrogen;
R? is carboxy;
10 Tis -CH,-; and
ring A is 3,4-dichloropheny! or 3-chloro-4-fluorophenyl;

or a pharmaceutically acceptable salt or prodrug thereof.

8. A process for preparing a compound according to claim 1 which process
15  comprises:

a) reacting compounds of formula (II):

R* R!
5 R

an
where R* is a group R’ as defined in claim 1 or protected form of a groupR*,R" is
20  hydrogen or a hydroxy protecting group, and R' and R’ are as defined in claim 1, with

a compound of formula (IIT):

T”L

(111
where T and ring A are as defined in claim 1, and L is a displaceable group;

25  and thereafter if necessary:
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