WD 01/ 51466 PCT/ GBOL1/ 00069 | NDOLE DERI VATI VES AS MCP-1 RECEPTOR

ANTAGONI STS The present invention relates to anti-inflammatory corrpounds
that act Woam @gonism of the CCR2 receptor, (also knowj

receptor), lea %ng inter aliato inhibition of 5 I\/bnocytecgcrmattractant
Protein-1 (NCP 1). These conpounds contain an indole noiety. The invention
further relates to pharnaceuti cal corrposi tions containing them processes
for their prepara [E'%% es n_ thej L& aration and to
their use as ther aﬁé}%?"ﬂ Bﬁ%&@% ent s, s Kﬁf%%l%‘%m ém\ﬁﬁ he chenoki ne
famly of pro-i nflarmat ory pr ot eins which 10 nedi ate | eukocyte chenotaxis
and activation. MCP-1 is a G C chenokine which is one of the npst potent
and sel ective TTre%ééenﬁﬂ@'erﬂ%ﬁ%Me@ t&ﬂﬁﬂ%ﬁﬁ@éf&@%n@@@n&%&ﬂa@% hQQnt%g&ﬁérﬁ
known. MCP-1 has been inplicated in the pathophysiology of a |argé nunber
of infl awﬁﬂtecfﬁQRZdeb@pm,e(also iod il an theNi€Brimteospdoryr tedrting irger adladnimhibision of

h f b t nt ernati onal Patent lication
V0 941 Go Moo it hetoRt P BiodS P 1). T4 CDaulG rotiin 28 idsl moiey “and
asthma. @y %‘ivéﬂhéﬁ fitheftdiatcs W}ﬂd‘éﬁn%ﬁ’ﬁéﬂl b&nﬁmtcohﬁlxﬂﬁgﬂl thl, R?Jctessb@fotr hei r

pat hol ogy are atherosclerosis (e.g. Koch et al., 1992 I nvest

90, 772 il¥n9)reparsion, astenedidDed lsﬁﬁrhm bir preparati®fGnd Jo mnmae as tgrapaiticSci ence,
13,. 228- 2362, del ayed-type hypersensitivity reactions of the skin,

i nf | anmaf®8¥YS-bowel di sease (Grimmet al., 1996, J Leukocyte Biol., 59,.

Dot .| 156, MRS S st R LB Bl B Re SrbSh MR Slor brouchie Bpicn ) o
st rokd0 medjpme feukdbye chqnwtams acdveiration. MOR-Arislh @l-Cichéaokiht erhichnd ohé afispl ant

rejection. MCP-1 acts through the CCR2 receptor. MCP-2 and MCP-3 may al so
act, at MoskPoteEnf anggelectivenk- s%ﬁm% RPROGYERsntirapiiat ardoactvating agests known.
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ant agoni diveades hﬁﬂi&ﬂ@ﬂﬂﬁ@ﬁtom&tmﬁ@bﬁkﬁﬂaﬁGbEﬂﬁ@eSy\mg ks rapeshosis MCP- 3
are actin through the CCR2 receptor. The ap E.I icants have found a cl ass of
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i Vi | | {.0 P
V0 0057 3R8 %1% rhihe. G ARG IR Cr R RSB A0 prabdRorGRingl

This 30 g @tﬂblo@ﬁtat@dihé@sc@c%ﬁéj(@g" Kdeh e bl 0031 N@rs 50 0Y, 1A 79Rpsdriabkar
substituted 5-hydroxy indoles are MCP-1 i nhi bitors whi ch possess

unexpect faelgwgn l@éﬁefli986,al Dergletagiaas Sqiende, thspafe23G)odelayed-type

hypersensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 1996,

J. Leukocyte Biol., 59,. 804-812), multiple sclerosis and brain trauma (Berman et al, 1996,
20 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 made to
“inhibition or antagonism of MCP-1” or “MCP-1 mediated effects” this includes inhibition or

25 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. International Patent Application, Publication
No. WO 99/07351 discloses a class of indoles with MCP-1 inhibitory activity. This

30 application is based on the surprising discovery that particular substituted 5-hydroxy indoles
are MCP-1 inhibitors which possess unexpected and beneficial properties with respect to
potency and/or blood levels and/or bioavailability and/or solubility.



pot ency and/or blood | evels and/or bioavailability and/or solubility. WO
01/51466 PCT/ GBOL/ 00069 -2 Accordingly, the present invention provides a
conpound dihgsdsormula (1): RL R2Z HOR N CO 2H R6 R3 éﬁ@uo rein:
5 Rl is hydrogen, halo or methoxy; R2 is hydrogen, halo, A et hyl or
met hoxy; R3 is a halo group or a triflugronethyl group; R4 is a hal 0
group or a trifluoronethyl group; R5 is*%ydrogen or halo; 10 R6 is
hydrogen or hal o; provided that when R5 and R6 are both hydrogen, and one
of R3 or R4 i Awhtdinglyche pfdserdrinyentibeepravitss echepoined eitthe ddrooda@r f | uor o;
or a pharmaceutically acceptable salt or prodrug thereof. In this
specification the term"al kyl" inclRudes both strai ght and branched chain
al kyl 15 groups but referen t o li ndi vi dua® al kyl groups such as "propyl"
are specific for the straigh rersidn only. The term "hal 0" refers
to fluoro, chloro, bronop and i od{ e exanpl es of Rl are hydrogen
fluoro, chloro, brono, iodo or_#aei §8f bly R1L is hydrogen, fluoro
or chloro, and nost preferabl@ Rl ifs hyhroge articul ar exanples of R2
are hydrogen, fluoro, chloro, bro gt hyl or 20 net hoxy.
Suitably R2 is hydrogen, chloro, nmet hoxy, and preferably R2
is hydrogen. In one enbodinent, R5 and R both hydrogen. In this case,
when R4 is trifluoronethyl, R3 is suitabl oRe, fluoro, brono or iodo
group, preferably a chloro,

Y

wherein:
5 R! is hydrogen, halo or methoxy;
R? is hydrogen, halo, methyl, ethyl or methoxy;
R? is a halo group or a trifluoromethyl group;
R*is a halo group or a trifluoromethyl group;
R’ is hydrogen or halo;
10 R® is hydrogen or halo;
provided that when R® and R® are both hydrogen, and one of R or R* is chloro or
fluoro, then the other is not chloro or fluoro;
or a pharmaceutically acceptable salt or prodrug thereof.
In this specification the term “alkyl” includes both straight and branched chain alkyl
15 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 1odo.
Suitable examples of R! are hydrogen, fluoro, chloro, bromo, iodo or methoxy.
Preferably R! is hydrogen, fluoro or chloro, and most preferably R' is hydrogen.
Particular examples of R? are hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl or
20 methoxy. Suitably R* is hydrogen, chloro, bromo, iodo or methoxy, and preferably R? is
hydrogen.
In one embodiment, R> and R® are both hydrogen. In this case, when R* is
trifluoromethyl, R? is suitably a chloro, fluoro, bromo or iodo group, preferably a chloro,

fluoro or bromo group, and most preferably chloro or fluoro.



fluoro or brono group, and nost preferably chloro or fluoro. WO 01/ 51466
PCT/ GBOL/ 00069 -3 Alternatively, where R5 and R6 are both hydrogen, R3 is
trifl uoro%dirsll466and R4 is halo such as fluoro, chloro, Aloohg@do, and
preferably chloro or fluoro and nost preferably chloro. Simlar

combi nations of R3 and R4 may apply where at |east one of RS and R6 is
other 5 than hydrogen, but in this case3'R3 and R4 are suitably both halo
such as fluoro, chloro, brono, and iodo, preferahly fluoro, chl oro,or

bromo, and nost! t‘iﬁl@f‘@i}aﬁ‘{wmﬂﬁ LR e bpthdwerogrm R ig mfélﬁoro@ﬁﬁmb ead Rijishabases
where R3 th aﬁﬁu&ro ?lﬁgr%hbr% ooc;r’{g(’)d In_ggre?er%)iy Cg%gh? %oq8%a<'ll fnﬁ)ét’ Q)rAﬁéql,"blt her

alternat|ve I's one’

fluoro. Shidrably R5 is hydrogen, fluoro, chloro or brono, and preferably R5
i s hydrogen. A 10 further preferred,value for RS is, for exarrple fl uoro.
Sui t abl y R6 i SSiAVlar @g@binatiqua@lf B’ ashRomwy applyrvdiere atieast onaof B &8l Riis bfter ogen

or qu nost .pref.erabl Q0ge erred of the
i nventl on %@Qﬁjo p?td{}ﬁaﬁaasg Ig ;ﬁ%lg% ’% Blflta#’g'r[%ﬁﬁbelflsﬁﬁh as %i(ﬁ?%f 1918y omep H
CF3 R4 ahf 1&do°~))ré¥éraﬁlyﬂh@fdr%ﬁl%% bistbing, ﬁﬁﬁﬁ@ét%?éf@ra‘é@l AudRb op&ﬁsifougpérﬁemspf
wherein Rl, R2 and R4 are as def| ned above e erably are

hydr ogen exmpples eeeblagesRghdrg R rhdRO al@rboth Qlﬂono. or R’ and & Bi'ad.'rotlp ﬂe{mer rrefiriepect

f th t th d
phar macedl FUat T S aEds PHPEERF R B o FOly Ao BreasberiBhan v o and

are as 20 def 'Sﬁ%ﬁbl?rbR‘?/% iyt thiokd,|cHREOBPbrBItlo, altPp ﬂe&:r@fr gﬁﬂ@% nSA

hydr ogen. Preferab are hydrogen. Preferab
fluord0 é@@b@rlpmfblyeimlmbrﬂén@ffmexbmpl@ﬁuom fluoro. Pr ef erred conpounds of

t he i nvention one f th unds ared.i.n the Exanpl es,
which are su ntiaé]é(g{% uoro, ghloro r%romo. Ipreteerpably R® is hydrogen Ol‘rHl)lOI'O,
and most preferably hydro gen.
In a preferred aspect of the invention there is provided a compound of formula (IA):
Rl
RZ
HO

R4
15 IA)
or a pharmaceutically acceptable salt or prodrug thereof, wherein R', R? and R* are as defined
above. Preferably R' and R? are hydrogen. Preferably R* is chloro or fluoro.
In a further preferred aspect of the invention there is provided a compound of formula
I or a pharmaceutically acceptable salt or prodrug thereof wherein R!, R? and R* are as
20 defined above, R3 is trifluoromethyl, R’ is halo and R® is hydrogen. Preferably R' and R? are
hydrogen. Preferably R* is chloro or fluoro, especially chloro. Preferably R’ is fluoro.
Preferred compounds of the invention include any one of the compounds prepared in

the Examples, which are summarised in Table 1.



WD 01/ 51466 PCT/ GB01/00069 -4 Table | Exanple RR R2 R3 R4 R5 R6 1 HH
ck30d HH 2HHFCF3HH 3HHO CF3HH 4HHB O HH 5 HHF Br
H H GHJX}OQ{I/SE%I@H 7FHC3FHH 8FHC3 O HH 91;%Tltlg;ﬁ)?mgﬁ9FH 10
d Hd C H 11 HBr CF3 FHH 12 HBr CF3d HH 13 H Br H H
141i O FCF3HH 15 HI FCF3 HH 16 HCH3O CF3 O H H 17HHCFSFCI

H 18 HHCF3 C1 d H 19 HH CF3 d HF4'20HHCF3C| Br H 21 HHd d
Br H 2 HHCFRSd FH 23 HHO d FH 24 HHdO d d H 25 d H CF3
d HH 26 d HCF3 d d H The inventladdefurther relates to all tautoneric
forns of the conpounds of fornula (I).

Example | R1 R2 R3 R4 | RS | R6
1 H H CF; Cl H || H
2 H H F Ck | H | H
3 H H Cl |CFh | H | H
4 H| H Br Cl HI|H
5 H H F Br H|H
6 H H | Br H | H
7 F H CF; H | H
8 F H CF; Cl H | H
9 F H CF; F F | H
10 Cl H Cl Cl |Cl| H
11 H Br CF; F HI|H
12 H Br CF; Cl H| H
13 H Br Cl | CFh | H | H
14 H Cl F CF; | H | H
15 H I F CFh | H | H
16 H | CH:0 | CF; Cl H|H
17 H H CF; F Cl | H
18 H H CF; Cl |Cl | H
19 H H CF; Cl H| F
20 H H CF; Cl | Br | H
21 H H Cl Cl | Br| H
22 H H CF; Cl H
23 H H Cl Cl H
24 H H Cl Cl (Cl| H
25 Cl H CF3 | ClI H| H
26 Cl H CF3 | Cl | Cl | H

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



WO 01/ 51466 PCT/ GBOL/ 00069 -5 It is also to be understood that certain
conpounds of the fornmula (I) can exist in solvated as well as unsol vated
fornms suc r exanple, hydrated fornms. It is to be lygq% t hat

t he inven?]i(%ﬁisé%?gorrpasses all such solvated fornms. Conpounds o?él?)ggﬁul a (1)
are inhibitors of nonocyte chenpattracta protein-1. In 5 addition, they
appear to inhibit RANTES induced chenotaxis. RANTES (Regul ated upon
Activation, Normal T-cell Expressed and Secreted) is another chenokine from
the same f anill i alse tnbpundergiopd that eertrin egmpouside gf thel formd# (¥) ean bxist iact i ng

t hough t rece .. Accordi ngl furt her. advantage assogi ated with
the pr esgﬁltvglgéﬁ\]/ag me‘:ﬁoa%tu?lgdf’ﬂgf ?Org? S}l%h%lsb? ieéﬁmgﬁ’ byt frspsq L% BsanTES

acti vi ty untérsoba i @ i60eHURESoMbdsBesAl ukk Wo1e4tkd fataRf ul 10 properties. Asa
result, these conpounds can be used to treat disease nedi ated by these
agents, in parGdmpguads phformmadDory indibitoas ef meuddytehihemphtirav@otprbtetml |

o kel Sttt e s SRR R BN Pfed peorati SRS arifuiaa oo, "

exanpl e - AGsivei HINYrm ARG RER it BGRH ! inH SR
triethyl am ne, norpholTne, _1?eﬁ@gea?h%%ge%g??d@ﬁgéﬁkﬁegcﬁﬁ?ﬁper Ieg?ar%e,

pr ocai ne fardilpanAPai; with a Kihithr bérlegitd pnyfileybutecting thangtnthe &G Risrebgstorexanpl e
| ysine. In ar?igrE ffer a ecé, ere the co.rg) und is suff] ci,entl)() basi c,

sui t abl e ASEPHINEIYA r adyagtags grsocifedanitt the prespntiavention ds that, oy reiibitien of

f umar at e polyicec RAKY L abr:on ! %ﬁg : ts forned
W th phogghori C 2%113{ sul p}‘rFud:?cg&gg’llgEO%g?gbﬁlgay Wﬁ%ﬁ%@lcati on or
ani on 1@epeoditiey. dis atresuly tirdse compounidacgebl fsedds treatsliseask mbdiat20 by shesacy of
the cations or ani.ons.h@#pr ef erred pharnaceutically acceptable salt is a
sodi um sABFts, IR/parigylar nflappmagery fissateugs are known in the art. For exanpl es

f h d : i i : i it.e H.
Dundgaar b °( e Gitatle phiisediroatis Aitop@bic s OFolipoth A8y E th)5udbdde
309- 396, saltsueldabyn dkaliVrdehd salt Bir erdmple Acdidiye alRaEEScarthdBEN] salt28r andple

Text book of, Drug Desi gn and Devel opnent, edited by Krogsgaard-Larsen and H
Bundgaar Q3ICiBRL0N TBRENSSIUM, 81 GFEaAiSRIIBR Pk for ewample tiptbyipming; momholine.Bundgaar d

(1002)> Sy i, B~ EHPRRAGES prbt R0 S BN A A bRy,

285 (1988inincaavitls for example lysine. In another aspect, where the compound is sufficiently basic,

suitable salts include acid addition salts such as methanesulphonate, fumarate, hydrochloﬁde,
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
20 valency of 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, et al.‘(Academic Press, 1985);
25 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);
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
30 e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).
Examples of such prodrugs are in vivo cleavable esters of a compound of the

invention. An in vivo cleavable ester of a compound of the invention containing a carboxy



30 e) N Kakeya, et al., Chem PharmBull, 32, 692 (1984). Exanples of such
prodrugs are in vivo cl eavable esters of a conpound of the 1invention. An
in vivo cly@puahig ester of a conpound of the invention cofd@iYodsocar boxy
WO 01/51466 PCT/ GBOL/ 00069 -6 group is, for exanple, a

pharmaceutical | y-accept abl e ester which :; cl eaved in the human or ani mal
body to produce the parent acid. Suitable pharmaceutically-acceptable
esters for carboxy include Cl_6al kyl esters, for exanple nmethyl or ethyl;
Cl_6al ko>get syfor exarapls, 2 wlwnna@)éaﬁqifg’eamtmisz getet which icleaygt imsyiugepnet hyl
esters, for L val [0)¢ t Qs hal i.dyl esters.

G, soyel SaREERTRT SR BPR A, Spis P absplicuREh Eebtavte esters or

1- cycl ohexitog gl OxyRiyNsdters, foBexdingpiohriyRoythft Oy Lalestytiethyl EQbrsepanpl e
5-met hyl - 1, 3-di oxol an-2-yl met hyl ; Cl1_6al koxycar bonyl oxyethyl "esters, for
exanpl e cxampleasthenmpehyll Oxsedeangylox ampthploestans Mgt exampld pisslogosymetiylrono- or
di - N (LC1.6ak kvl versionsthereof . far.e I

N, N- di nsgtpfl?g[}a(ll;lln;{/ ln%‘éeglsr’%ﬁwc ag]ﬁwcagg?@}%xyacﬁﬂﬁ%gp%& PWI emz)ecar bonyl net hyl
esters; angciBhéxABarbohiyIBE iyl AN dFRORAXNY yIRIBMR cbtBrst 1@ ex@plROUNds of this
invention. An in vivo cleavable ester of a conpound of the invention

cont ai ni dgmathilrd3edigxqjamiylnethyl 6h.cadkexyshdongopyeshyiestens: for akingplaccept abl e

t whi.ch | I d in the.h imal b t d t t
by oxy drREes R Ry i PR EPR Ao L s P g Rt N el oy
i ncl ude lersasKRBON fSkhdle N L diBHATRASInA S BEHINbi§SdRESan@nd benzoy!

esters wherein the phenyl. group maybe substituted with am nonethyl or N
subst i tuthedthybmunoamrbabiylmdtiyl@aieksy hndimiap benfaringld at frgr cagbxaypdreup in the

4- am nonet hyl benz . esters and. 4-N, N-di pet hyl am nonet hyl henzoyl esters.
oy e G od s FRirTion ALy JeTRDIE oer o LA B eV etion

conpound 3 i i & L1 M1V haes
i ncl ude gﬁﬁtﬁ%ﬁ%a%gﬁ%?g}élénd ahﬁg%)e%N?ﬁl-Mgia? %@f%%gﬁi%k%g%{g?s ucthgs
N- met hyl cldsved imthe hiinpm opatimalNpddydo peddugé the pareat hydreyr pietrhySuitable

N, N- di et hyl am de, Anot her aspect of the present invention provides a
process ﬁ’)émﬂﬂ@é\b%ﬁailﬁéc%‘?%éﬁ?ﬁtﬂ%foréydlpéy iﬁff e(nsalkanoyl gsiarsniRE examply) | v

28?1;8:}%3!5‘ g%t?ﬁésgerr%af‘gFb%ﬁ#?"’%%?‘%ﬁ@g%@g@ %E%?ﬁg@élg%ﬁ%éﬁ&ﬁ W5 @) reacting

aminomethyl or N- substituted mono- or di- C;galkyl aminomethyl, for example

4-aminomethylbenzoyl estets and 4-N,N-dimethylaminomethylbenzoyl esters.
Further examples of such prodrugs are in vivo cleavable amides of a compound of the
invention. Examples of such in vivo cleavable amides include an N-Cj_galkylamide and an
20 N,N-di-(C;.¢alkyl)amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl,
- 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 which process
comprises:

25 a) reacting compounds of formula (IT):



-7 Rob R to Rae RHNRa R6 (Il) where R, R2, R5 and R6 are as defined in
relation to fornmula (1), Ra is carboxy or a protected formthereof, and Rb
i's hydroggiy Alsi@eSuUi tabl e hydroxy protecting group, Wth &GaaRAWIskeof 5
formula (I11): L R3I R4 (I11) where R3 and R4 are as defined in relation
to fornmula (1) and L is a displaceable group; and thereafter if necessary:
10 i) converting a conpound of the formmzr(l) i nto anot her conpound of the
formula (1); i) renoving any protecting groups; or iii) formng a
pharmaceutical ly acceptable salt gr prodrug thereof. Suitable values for L
are for exanple, a halogeno or sul phonyl oxy graqyp, for exanple a chloro,
brono, net hanesul phonyl oxy or tol@se 4 VI oxy group. 15 Conpounds of

the presence of a base such as ggdi unthydNoxi dB; sodi um hydride or

pot assi um carbonate. Suitably the reactionH is effected in the presence of
a phase transfer catalyst such as tetrgen-butyl ammoni um hydrogensul phate.
Reaction tines nmay range for 1-6 hours preferably for 1-3 hours. 20
Moder at e tenperatures for exanpl e of 15U§EC, preferably 20-25C are

enpl oyed. Cbnpounds of fornmula (11) may be commercially available, or they
may be nederdR' RURf andRf ere assiefipedkmaviatipn tcfossela (Bf REdnwmbaiyairiaprateaied abl e

conmpounds, of _for nul J). . In arti.c r,, they may be prepared by reacting
oo oura bRt AnA i bydroqes B SHtaBls T BiriAEaBo . St  compound of
5 formula (IIT): :

R3

R4
(I1I)
where R® and R* are as defined in relation to formula (I) and L is a displaceable group;
and thereafter if necessary:
10 i) converting a compound of the formula (I) into another compound of the formula (I);
i) removing any protecting groups; or
iit) forming a pharmaceutically acceptable salt or prodrug thereof.
Suitable values for L are for example, a halogeno or sulphonyloxy group, for example
a chloro, bromo, methanesulphonyloxy or toluene-4-sulphonyloxy group.

15 Compounds of formula (II) and (XI) are suitably reacted together in an inert organic
solvent such as N,N-dimethylformamide, dichloromethane or acetonitrile in the presence of a
base such as sodium hydroxide, sodium hydride or potassium carbonate. Suitably the reaction
is effected in the presence of a phase transfer catalyst such as tetra-z#-butylammonium
hydrogensulphate. Reaction times may range for 1-6 hours preferably for 1-3 hours.

20 Moderate temperatures for example of 15-30°C, preferably 20-25°C are employed.

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

particular, they may be prepared by reacting a compound of formula (IV):



RoR I OM N RS R O (IV) where R, R5, R6 and Rb is as defined
above with a conmpound of formula (V) O RHOO'R O5 (V) where Rand R
are i ndepgiffntiy sel ected from d -4al kyl . Conpounds of fqdfubgyifdbdsy and
(V) are suitably reacted together under Reissert reaction conditions such
as in an inert solvent (such as tetrahydrofuran), in the presence of a
base (such as potassi um et hoxi de), at a'tse'rrperature range of 15-30 C
preferably 20-25 C, for 10 10-20 hours preferably 15-17 hours. The
resulting conmpound is isolated and®i s®dl ved in an al cohol such as et hanol
and an organic acid (such as acetilc acild) and a transition netal catalyst
(such as 10% Pd/ C) and cycl ohexen®+s-added™eThe ni xture may then be heated
at a tenperature of 60-120 C prefel at 70-90 C for 15-25 hours
preferably 16-20 hours to give a cg pd_of-Jornula (11) wherein Wis
-C00. 15 Rand R are suitably Gi yIY, prEferably met hyl or ethyl.

Al ternatively, conpounds of f or mulfa (I'1]) cap~be prepared by reacting a
conpound of formula (M): Ro RL ORSRAIINH2 R6 (VI) 20 where Rl, R5,
R6 and Rb are as defined above, with a conmpound of formula (VII): WO

01/51466 PCT/ GBOL/ 00069 av)
where R', R%, R® and R is as defined above with a compound of formula (V)
0]
Rio /U\H/O\Rc.
0]
5 \))

where R® and R® are independently selected from Cj4alkyl.
Compounds of formula (IV) and (V) are suitably reacted together under Reissert

reaction conditions such as in an inert solvent (such as tetrahydrofuran), in the presence of a

base (such as potassium ethoxide), at a temperature range of 15-30°C preferably 20-25°C, for
10 10-20 hours preferably 15-17 hours. The resulting compound is isolated and dissolved in an

alcohol such as ethanol and an organic acid (such as acetic acid) and a transition metal catalyst

(such as 10% Pd/C) and cyclohexene is added. The mixture may then be heated at a

temperature of 60-120° C preferably at 70-90°C for 15-25 hours preferably 16-20 hours to

give a compound of formula (IT) wherein R? is -CO,R".

15 - R®and R® are suitably C;4alkyl, preferably methyl or ethyl.
Alternatively, compounds of formula (IT) can be prepared by reacting a compound of
formula (VI):

R® R

|

o)

N NH,
RS H
R6
(VD)

20 where R', R, R® and R® are as defined above, with a compound of formula (VII):



-9- OOR 1--ly O(VIl) where Rd is O-4alkyl. Suitably Rd is Cl1 al kyl,
preferably nmethyl or ethyl. 5 Conpounds of fornula (VI) and (VIIl) are

suitably ﬁ;%q[ﬁ t oget her under Fi scher conditions such 1 organic
acid (suc as%gg%tic acid), in an al cohol (such as ethanoﬁ??%béﬁb@¥k9

tenperature of 60-90C, preferably 75-85C, for 1-5 hours, preferably 1-3
hours. The resulting compound is mixed-#ith a strong acid (such as

pol yphosphoric acid) and heated at 90-150C preferably 100-120C, for 0.5-4
hours, preferably 0.5-2 hours to giveQa conpound 10 of forrnula (I1) in

which R2 is hydrogen. Then, if desiref, can be optionally converted into
anot her value of R2 as defined in f TRA usi ng techni ques known in the

literature. In a preferred alternative, liconpounds of forrmula (I1) are

obtai ned by cyclisation of a conmpound & fornula (M11) Ro RL Il R2 15/
X3 Ra (VIIl) where R1I, Ra, Rb and R2 are as defined above. Cyclisation may
be effected by refluxing the conpound 1 organi ¢ sol vent such as

xyl ene. cng%logllkgprrml a (M1l) are suitably prepared by reacting a
conpound o or'itu (IX) RobRL 2 1 O(IX) WO 01/51466 PCT/ GBOL/ 00069

-10 where R, SBRatp®R‘ROCarakydsprefetibhesheiyDoresthyti t h a conpound of fornul a

(% 5 Compouﬁds of formula (VI) and (VII) are suitably reacted together under Fischer
conditions such as with an organic acid (such as acetic acid), in an alcohol (such as ethanol),
at a temperature of 60-90°C, preferably 75-85°C, for 1-5 hours, preferably 1-3 hours. The
resulting compound is mixed with a strong acid (such as polyphosphoric acid) and heated at
90-150°C preferably 100-120°C, for 0.5-4 hours, preferably 0.5-2 hours to give a compound

10 of formula (IX) in which R? is hydrogen. Then, if desired, R? can be optionally converted into
another value of R? as defined in formula (I) using techniques known in the literature.

In a preferred alternative, compounds of formula (II) are obtained by cyclisation of a

compound of formula (VIII)

15 3
(VIID)
where R!, R?, R® and R? are as defined above.
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
20 formula (IX)

Ix)



N'"~Ra 3 (X) 5 where Ra is as defined above. The reaction is suitably
effected in an organi c solvent such as an alcohol, in particul ar nethanol,
in the pregriEgs@f a base such as an alkali netal al koxi dgcr/dgoiRBedol CUl ar
sodi um et hoxi de. Moderate tenperatures of from-30 to 20C are suitably
enpl oyed. In yet a further nodification, conpounds of forrmula (Il) are
prepared by cyclisation of 10 a conpouﬁ&odf formula (XI) Rob R I O1 N
COR7 RS H OZRs _R6 &%I) where Rl and Rb are as defined above, R7 is

al kyl , sudireB . RetandR’ asmes ddined abpvsawiibryompsupt of fermitlagXyr oup such as

al kyl, in particular nethyl. Cyclisation is suitably effected under Japp

Kl i ngemann conditions, by warm ng a solution of the conpound in an organic
sol vent such as toluene and a suitable idé such as p- toluene sul phonic
aci d. Conpounds of forrmula (XI) are t abRy prepared by reacting a
conmpound of forrmula 20 (XIl1) Ro RL OR5 NHz R6 (XII) WO 01/51466

PCT/ GBOL/ 00069 -11 where R, R , RS aX) R6 are as defined above, with a
conpou%d of formula

where R® is as det(1r>1(eld| albove. The reaction is suitably effected in an organic solvent such as
an alcohol, in particular methanol, in the presence of a base such as an alkali metal alkoxide,
in particular sodium methoxide. Moderate temperatures of from -30 to 20°C are suitably
employed.

In yet a further modification, compounds of formula (IT) are prepared by cyclisation of

10 a compound of formula (XI)

R° R!
6
1§ COR?
RS N %COZRS
RG
(XD

where R' and R® are as defined above, R’ is alkyl, such as methyl, and R® is a carboxy
15 protecting group such as alkyl, in particular methyl.
Cyclisation is suitably effected under Japp Klingemann conditions, by warming a
solution of the compound in an organic solvent such as toluene and a suitable acid, such as p-
toluene sulphonic acid.

Compounds of formula (XI) are suitably prepared by reacting a compound of formula

20 (Xm)



COR7 XLCO2R8 (XI'lIl) 5 where R7 and R8 are as defined in relation to
formula (XlI). The conpound of forrmula (XII) is suitably dissolved in a

di lute ac{g) sGhkeas 1. 5N HC1 in the presence of a nitrite p4ehp@ARHiedi um
nitrite at noderately |ow tenperatures from-30 to 0C, preferably -5C. This
solution is then mxed with a solution of a conpound of forrmula (XII1) in

an organic solvent such as ethanol, i n-tdhke presence of a solution of a
base such as a€ Ikg taI 10 hydroxi de, for exanple aqueous sodi um
hydr oxi devhsest Rit, RS Mo@m@s defineidaboe, avifhl d ¢ompaunipf fgriula GO, (VI 1),

(rxy, (X) and (XII) are known or commercially available or are prepared by
processes known in the art by standard nmani pul ation of commercially

avai l able or known materials. It wllc@kso be appreciated that in some of
the reactions nmentioned herein it may|be 15 necessary/desirable to protect
any sensitive groups in the conpounds g)h$stances where protection is
necessary or desirable and suitable t hodg Yor protection are known to
those skilled in the art. Thus, if reactants include groups such as
carboxy or hydroxy it may be desirabl Iy protect the group in sone of the
reactigns nentj oned, herein sui t abl e protectlng group for a hydroxy group

is, for &bBSFRReanddy aieps d"gﬁrﬁdpn relgion to dorapeaXe Ahe apmperng of dermuga isas

e & BaBb PR s Al FHER *e%%?%?"z%ns B o st odThiR e ™

gr oups \mithterwmﬁisﬁltely Yow Rimpevitirds rb@ -0 e 0%, @fefafablyesm ng group. Thus, for
exanpl e, an a§£§ ?roup such as_an al kanoyl or an aroyl group maybe
renoved, for répfugion by thiey anised with agplukion af & mmnwé BaeendyCRlBdn am al kal i

et al hyQ{ggzysm%lvegpgucﬁég%&l' ol B0 e RO LAINON O 5L ISR AAERALLY B Y

an aryl me such as a’benz

hydrOgenﬁyhﬁﬁMEWBf@ﬁm@ﬂé@@%&hs§Mﬁ@n@@d@ﬁk&%@hﬁﬂh0n carbon A SUltab|e
protecting group for a carboxy group is, for exanple, an esterifying group,

for -exanpl e a%@mhyndsmffamm@aﬂ,ﬂ @PVOU(G’)V\WIOHWUB@, COraddX1D)fane ksovempd e,
by hydrol ysis ase such a sodi um h drOX|d or. for exanple a
t-butyl %l (‘\}\ﬂ\'lﬂycaﬁ'a’ra'@@e BT EHBGE by%oqe8§es g}?ﬁ% i the gt by, rsé%ﬁdﬂ’éﬁt with an
aci d, fomaméﬂmbﬁ ofBoRFAAIE AGi1£b18 BEEh oA hbfefihidOr 0acetic WO 01/ 51466
PCT/ GBOL/ 00

It will also be appreciated that in some of the reactions mentioned herein it may be
15 necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Thus, if reactants include groups such 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, for
20 example an alkanoyl group such as acetyl, 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 example lithium or sodium hydroxide.
25 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, by hydrolysis
with a base such as sodium hydroxide, or for example a #-butyl group which may be removed,

30 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic



acid, or for exanple a benzyl group which may be renoved, for exanple, by
hydr ogenat i on over a catal yst such as pal | adi um on-carbon. The protecting
gr oups ved at any convenient stage in the synt

convent Fg%]qb n| ques well known in the chem cal art. rbegﬁjléBdi

i nt er nedi at es descrl bed herein may be novel, for exanple internedi at es of
the formula (I1), and as such they are prdvi ded as a further feature of the
i nvention. When a pharmaceutically-acceptable salt of a conpound of fornula
(1) is redid| oefdr ekdmpleabeheyl ghtupi witich niap be estasaldefor yamplachy loyirofensiaord
compound with the appropriate acid (which affords a physiologically

accept abloéer%?%ﬁ)’s'fSB‘Fh%RaIHaihH@‘ AYEIBPRi at e base (which affords a 10

physi ol ogi cal |
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i S provi deaveatiphd nechaRks ®all knewnpoteichenicahareh conpri ses a conpound of the
formula (1) as defined hereinbefore or a  pharmaceutically acceptable salt
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exci pi ent &ant ositio vent i be in a form
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oi nt nent gnay bhgedbainesy, fcaqmemp Y regition efaiis dommuod vithshe aqaaropm)tﬁz agid(which

d t f |

" qut o acrBuBmeRpiaRealy Rplhf st oty e eleioRtiebare uiiafifiee ns
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sterile "aqueous or 0| y solutio i ntravenous, subcutaneous,
i nt ranuscul ar Ascoidmg tarmfadhéraaspetd of thg 1n‘mnt1aJ$ theresis ppoadddor pvhdlmacmwlal

dosing). The conpositions of the inv n |ned hy. conventl onal
procedurégmﬂgﬁlﬂgyw@&ﬁ?\%ﬁlw&%ﬁ Coﬁ’P'I%ﬂ”ﬂg Mé?ﬁlaﬁﬁ ed hegpinbelRieORd i n t he
art. Thu h ﬁ:'afl%%b% {aBlcaA B¢ 1ro%l$|.rgf tﬂErle ?111 aééﬁ Y whR Qéﬁ'aﬂmacfeﬁﬁcaﬁg mpl e,
one -or re colouring gwee teni nS avouring an or preservative agents.
Sui t abl eapdeatabiaac@mtmmbtyamenept abl e excipients for a tablet fornulation

inclu for arrpl e, .inert djluents such as_lacto sodi_.um car bonat e,
cal ci 331 phospﬁ £ SOBPORitipRs Qe EHPBERARY, by FBISP‘ﬁ%S%fRﬁ oglai feperanmiy

agents sychifss §¥eRoc! R4 dr 4t E’J 3 ! Ca&nem ‘or Bil? s?gns’l”&sagrﬁﬂfsﬁ)ﬁ Lﬁigbg?s?ble

starch; lubricadtingagents suc um's ate, &tearic aci

talc; ppewdergat groaugesyips duelixies, fot tupicabusef@pxhmplesdraxyhemnnaitg, and

anti-oxidants, such as
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
20 example as é 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 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

25 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding

30 agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as

ascorbic acid. Tablet formulations may be uncoated or coated either to modify their



ascorbic acid. Tablet fornul ati ons maybe uncoated or coated either to

nodi fy their WO 01/51466 PCT/ GBOL/ 00069 -13 disintegration and the
subsequenivoaag@dqat i on of the active ingredient wthin the pcgasgii@osdoest i nal
track, or to inprove their stability and/ or appearance, in either case,
using conventional coating agents and procedures well known in the art.
Conpositions for oral use maybe in the form of hard gelatin capsules in
which the 5 active ingredient is mxed with an inert solid diluent, for
exanpl e, CE%}P@E@HP@éﬁ%gmlbféeqeam@bwwh@%tbﬁa%té/edngn@él@m withigitheys sof t
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product s getRérRMitiEORR SHhéke sWpeRding Bfert) 3héh &l oBIRL EFbSLRRIRISIIiRE, exanpl e
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wi t h pHl trhethylegliudoss, hytroxypeepyimethyfoalltlysea sodism atginate, pokyvimtl-pyrrohd@s, gum

pol yoxyet hyl ene sorbi tol nonool eate, or. condensatign .products of .ethylene
oxi de wi (HeBET 2 g BeactaydrPyStRe o SYfHing AR Shales i anon prprsption
anhydrid ; BHRCRRY | S
suspensi gﬁ%ddc%a%ﬁgfagg}l lﬁlgﬁﬁéﬁﬁg or c%#%k%%g@?@ﬁﬂoggégﬁ%lguﬁeﬁé{%? Jf::yl or
propyl p-dondensatydngrrpdatteot ethylene @idatwith dorgabain dphaticadcdiats, di edpmptzol our i ng

agents, flavquri agents, and/or sweet eni agents (such as sucrose,
sacchari EPBfe %gﬁlg??@?.eta@ﬁ?l# V‘?&éﬁ?ﬁg‘i’rbﬂ“é’gﬁﬁlog‘”éﬂy freride sathpgrital efiesdi ng

the acts \Rril Qi By adifls shd'LOSLRPLR agﬁoﬁrbjcyeﬁ}ﬁ’f&{% Srbifdi bé]]egtkl or Olive
oil, sesanme oil or coconut ol or Itnamneral” ol (such as Tiquid

par af f i n)condémesatinn produrspei=hyias oxide with tongahbiai atiphatidulcdlois, fig exg@ple such as
beeswax, harg p rlaffi n or cetyl al cohol . Sweetenjng agents, such, as those
set out ANBE ?Caa‘ﬁbj SRPORYSEIANH P RgBATISatioRRrogucts elRiBYIERS ¢vide WifB Partishesigrapl e

oral prepRfigtd £0m G HIPRKib PRRE TRYo)Ex IS I&1\sEbitol monooleate, or

condensation products of ethylene oxide with partial esters derived from fatty acids and

20 hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate,
anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a vegetable

25 oil (such as arachis oil, olive oil, sesame o0il or coconut oil) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents
may be added to provide a palatable oral preparation. These compositions may be preserved
by the addition of an anti-oxidant such as ascorbic acid.

30 Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting



by the addition of an anti-oxidant such as ascorbic acid. 30 D spersible
powders and granules suitable for preparation of an aqueous suspensi on by

t he addi tw@uvigfia¢sat er generally contain the active ingredipginicga@ebder w th
a dispersing or wetting agent, suspending agent and one or nore
preservatives. Suitable dispersing or wetjjng WO 01/51466 PCT/ GBOLl/ 00069
-14 agents and suspendi ng agents are exéh% ified by those al ready nentioned

above. Additional excipients such as_sweetening, flavouring and col ouring
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The pharnaceutical conpositions nay also be in the formof a sterile

i nj ect Hbl setbiagueeneslegte. dhe ymalsinme maysiso aantasthswiesjeriiag, flovouring aad paeseortiveg
to known procedures using one or nore of the appropriate dispersing or
wetting a%glﬁttgs and suspendi ng agents, which have been nentioned above. A

sterile inject@Rhs MHIQMRS a9 e ToYnAMSO WA s@veét%ﬁih% laBerit§iRBl8 RIRero 0l Ut On
or suspension i'n a non-toxic parenterally-acceptable diluent “or solvent,

f or exanpirepydenc2flycnd, sothitoh, dsparlan®s dnsuanoee)iand magappoesntaoy y démuloeritat i ons nmay
be prepared b mééagrg t.he %tiv ingredient wwth a suitable non-irritating
exci pi entPIRITFEHVE PR 20 i 3Mperatures but liquid at the rectal

tenpergg ure anthomMtabmidaGfied] %ﬁPGQii&nsi hay 4160 bERIUHETIR 518 £476 i%f&atﬂé ug.
Sui tabl e excipients include, Tor exanple, cocoa butter and polyethyl ene

gl ycol s. @Rbedimpirodly stspentibatwiicismag be lorasilatedcarsrding totkmewnprogdines asidg

aqueous 0orne(z)ir | org 8 t Eaiaggrsopggte dispersing or wetting agents and suspending agents, which
have been mentioned above. A sterile injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a

20 solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drug. Suitable excipients
include, for example, cocoa butter and polyethylene glycols.

25 Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or
suspensions, may generally be obtained by formulating an active ingredient with a
conventional, topically acceptable, vehicle or diluent using conventional procedure well
known in the art.

Compositions for administration by insufflation may be in the form of a finely divided

30 powder containing particles of average diameter of, for example, 30 or much less, the

powder itself comprising either active ingredient alone or diluted with one or more

physiologically acceptable carriers such as lactose. The powder for insufflation is then



suspensi ons, may generally be obtained by fornulating an active ingredi ent
with a conventional, topically acceptable, vehicle or diluent using

convent i oRg g pgedure well known in the art. Conpositi o1 @B01/00069
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powder containing particles of average di aneter of, for exanple, 30 or nuch
| ess, the powder itself conprising eit S -acti ve i ngr edi ent al one or
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oral adm pnisjration 15 to_humans will generally contain, for exanple, from
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of a conpompeurtled twtith an appropriate and convenient amount of excipients 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 ingredient. For further information
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
20 Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
~ Board), Pergamon Press 1990.
' The size of the dose for therapeutic or prophylactic purposes of a compbund of the
Formula I will naturally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration, according to well known
25 principles of medicine. As mentioned above, compounds of the Formula I are useful in
treating diseases or medical conditions which are due alone or in part to the effects of MCP-1
and/or RANTES, for example, rheumatoid arthritis.
In using a compound of the Formula I for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per
30 kgbody weight is received, given if required in divided doses. In general lower doses will be
administered when a parenteral route is employed. Thus, for example, for intravenous

administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will



Formula | wll naturally vary according to the nature and severity of the
conditions, the age and sex of the aninmal or patient and the route of

admi ni st r@ig Akgqccording to wel I known 25 principles of mR4iEk\AR0MOS
ment i oned above, conpounds of the Fornula | are useful in treating

di seases or nedical conditions which are due alone or in part to the
effects of MCP-1 and/or RANTES, for exaﬂﬁre, rheumatoid arthritis. In

using a conpound of the Fornula I for therapeutic or prophylactic purposes
it wll seeselbabs ysedeSianhilyi ©r edminisieation dy izhathdionya dessdn the rahge, fatnge, f or
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when a pargai&@ral route is enployed. Thus, for exanple, for intravenous
adm ni stration, a dose in the range, for exanple, 0.5 ng to 30 ng per kg
body wei ght wiAdcordmgOto/SfunBe REFt Ghhe/Mdeestinventi®ndhere isgrbyidoda eemgound of

exanpi 8, Yip FRERLD) e T heeE e R R Y i oRBE (s o eipl hercimbeore
adm ni st §@tis8y b theMIEM R eatrin® b B §HmaAGE QﬁﬁjdagEoéfbgatth%iéérp%.@éinv%ﬁﬁﬁﬁ%, Rl the

present invention there is provided a conpound o or mul a or a
phar mac e invieotibth proaiee pinadth@l eithdating inflaoonatgrytdiensofy adasinibedringactompound of
her ei nbefore_  for use in a pmethod of treatnent of the human or ani mal, body
by ther a;ﬁ@}?ﬂ%ﬂ@ enf B ,cettt%ﬁy fareRiAble SRl PF BRPEE:CT 2 Rhetmngutsal compesitign

i nfl ammatery, 'Ssd%mela)ﬁbg?%i nistering a conpound of formula (1) or a

phar maceutical Iy accepta salt or prodrug or a pharmaceutical conposition

t heredD, as desfirthbeftamboviihe pfeséntiinrention isfeaimpormadbf tdigufy @pant i nvention
is a conpound of _formnul aagl ) and pharmaceutically acceptable salt or
prodrug PRERaseuticaly ageeptagle salt o prodausethercodonisaiod Amegicamest. i s a conpound

of formula (1 . ticald C ble salt__or odr ug .t her.eof ,
for use as a }njé) ?%négin%ﬁ{}ﬁ{sg? : gﬁ‘%‘g‘g‘bﬂrﬁ %ﬁtﬁ%n@%%_alp%&ga?cgp{%@@fa% alblf(' 5_ / or
a RANTES ofpbidateatierebf, €61 Useial a dnodefatiichi o8 dedgdiidin@hn MCHL1 35 Batby 8@t bei ng.
15 Thus according to a further aspect of the invention there is provided

the use @ndgpr dERanediated effec) A warm-plooded aniphbsushesathiman byingccept abl e
salt qr prodr thereof . .in.the manuf.gct.ure of nmedi ca for pse in
ant aga 51 ng. AP0 i LRcEaPRES BEiH) G0 Renme Ehnecdobf T ect) i
a war m beageshdfith@forst (IR %r 8 phitiRbeliRhNg acobp@blehn 8r bR deud HElbLin fiRat Ur e
of the invention there is provided a nethod of
manufacture of a medicament for use in antagonising an MCP-1 mediated effect (and/or a
RANTES mediated effect) in a warm-blooded animal such as a human being,
According to a further feature of the invention there is provided a method of
20 antagonising an MCP-1 mediated effect in a warm-blooded animal, such as a human being, in
" need of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt or prodrug thereof, as defined

hereinbefore.

Biological Testing.

25 The following biological test methods, data and Examples serve to illustrate the
present invention.
Abbreviations:
ATCC American Type Culture Collection, Rockville, USA.
BCA Bicinchroninic acid, (used, with copper sulphate, to assay protein )
BSA Bovine Serum Albumin
DMEM Dulbecco's modified Eagle's medium



20 antagoni sing an MCP-1 nediated effect in a warm bl ooded ani mal, such as
a human being, in need of such treatnent which conprises admnistering to

sai d ani r’rﬁ,lo(ﬁfglgﬁ%f ective anmount of a conpound of fornmula ddp)cRi@oso
pharmaceutically acceptable salt or prodrug thereof, as defined

her ei nbefore. Biological Testing. 25 The follow ng biol ogi cal test nethods,
data and Exanples serve to illustrate th'el7'present i nventi on.

Abbrevi ations: ATCC American Type Culture Collection, Rockville, USA BCA
Bi ci nchr dH#Fhisc aciE@hle@bGSdQXymfb’i;n@@p}i@ﬁetwp?iW& to assay protein ) BSA
Bovi ne Seprﬁ Al bu%i n %\QEP/I Dul becco's nodified Eagle's nmedi um WO 01/ 51466
PCT/ GBOL/ 69 -17°%@ WI enebi s(oxyet hyl enenitrilo)tetraacetic acid

FCS Foet giipppt f s P68 ethyl [piperazine-N’-[2-ethanesulphonic acid
(N-[ 2- Hydr oxget hy?I]q;[lQ}oer a%iélne-yl\}p-p[ 2- et hangsul phonipc aci d] }) HBSS Hank' s
Bal anced H36% Sol Eankis Bal@red Skt dahitivbnocyt e Chenpattractant Protein-1 PBS

Phosphat fered saline P I rase chai.n reacti on AMPLI TAQTM

avai | abl 3‘1\&%??1 Pe 3 %?C%Eﬁ@&?@a%@ﬁ@?ﬂﬂhe source of thernostable
DNA pol yrg@se. Bipﬁgggﬁgtemﬁfffe%dsiaﬁne‘SO mM HEPES, 1 nM CaCl12, 5 nM MyCl12, 0.5%
foetal calf serum djusted to pH 7.2 with 1 M NaOH 5 Non-Essential Am no

Aci ds ( 10R concelplyatardseichainlredtiani ne, 890 ngy/l; L-Asparagi ne, 1320 ng/l;
L- Aspartic acid, 133 /[1; L-Qutamc acid, 1470 ng/l; dycine, 750 ny/l;
L Profi ne. 1150MRETRAQHS, hIle Fia: PerigEg sy Coioeyis BRak SRS OEE EThy i i e

ool TGRSl o1 poran e, 890 i and (hmdine,
uni ts/ m; Str ihdimg Buffer is 50 mM HEPES, 1 mM CaCly, 5 mM MgCl,, 0.5% foetal calf serum,

adjusted to pH 7.2 with 1 M NaOH.

5 Non-Essential Amino Acids (100X concentrate) is: L-Alanine, 890 mg/l;
L-Asparagine, 1320 mg/l; L-Aspartic acid, 1330 mg/l; L-Glutamic acid, 1470 mg/l; Glycine,
750 mg/1; L-Proline, 1150 mg/1 and; L-Serine, 1050 mg/1.
Hypoxanthine and Thymidine Supplement (50x concentrate) is: hypoxanthine, 680

mg/1 and; thymidine, 194 mg/1.

10 Penicillin-Streptomycin is: Penicillin G (sodium salt); 5000 units/ml; Streptomycin
sulphate, 5000 pg/ml.

Human monocytic cell line THP-1 cells are available from ATCC, accession number
ATCC TIB-202.
Hank’s Balanced Salt Solution (HBSS) was obtained from Gibco; see Proc. Soc. Exp.

15 Biol. Med., 1949, 71, 196.

Synthetic cell culture medium, RPMI 1640 was obtained from Gibco; it contains
inorganic salts [Ca(NO3),.4H,0 100 mg/1; KCI 400 mg/1; MgS0,.7H,0 100 mg/l; NaCl 6000
mg/l; NaHCOj; 2000 mg/l & Na,HPO4 (anhyd) 800 mg/l], D-Glucose 2000 mg/l, reduced
glutathione 1 mg/l, amino acids and vitamins.

20 FURA-2/AM is 1-[2-(5-carboxyoxazol-2-yl)-6-aminobenzofuran-5-oxy]-2-
(2'-amino-5"-methylphenoxy)-ethane-N,N,N ’,N “tetraacetic acid pentaacetoxymethyl ester and
was obtained from Molecular Probes, Eugene, Oregon, USA.

Blood Sedimentation Buffer contains 8.5g/1 NaCl and 10g/1 hydroxyethyl cellulose.

Lysis Buffer is 0.15M NH4CI", 10mM KHCO;, iImM EDTA



sul phate, 5000 g/m .. Human nonocytic cell line THP-1 cells are avail able
from ATCC, accession nunber ATCC TIB-202. Hank's Bal anced Salt Sol ution
(HBSS) wagPRlsgigeed from G bco; see Proc. Soc. Exp. 15 BighychRBoesel949.
71, 196. Synthetic cell culture nedium RPM 1640 was obtained from G bco;
It contains inorganic salts [Ca(NO3)2.4H20 100 ng/l; KC1400 ng/l;

MgSO4. 7H20 100 ng/l; NaCl6000 ng/l; NaH 2000 mg/ 1 & Na2HPO4 (anhyd) 800

ng/ 1], D d ucaose 2000 ng/l, reduced ifutathione 1 ng/l, am no acids and
vitam ns. 20 PUkeleflel\pinding Buffer is 50 HEPES, 1 mM CaCly, 5§ mM MgCl,, 0.5% BSA,

1-[2-(5- R - I A ur an- 5- oxy] - 2-
(2'-am ng)?(ijL /%gaﬁﬁsﬁ%sé%%%ﬁﬂ Z?ﬁ’gﬂﬁtgﬂﬁ%l\?(%{l N -tetraacetic acid
pent aacet oxy newhsH biefdr 6 SEARE HBRBS OhhRl O&Tl,, IV NYBCE colb % hdaf RhesvatddUaEse,

Oregon, USA. Bl ood Sedinmentation Buffer contains 8.5g/1 NaCl and | Og/ |
hydr oxyethSYINeel pdipgisd to pHLY.2 vathBMINGORLs 0. 15M NH4cr, 10mM KHCOB, 1mM EDTA

WD 01/ 51466 PCT/ GBOL/ 00069 .-18 Wole Cell . Binding Buffer is 50 .M HEPES, 1
MM CaCr2, 5 w@%‘&%}oq?ﬁ“%%bﬁg%@y PIgCR TS ARG fcgalgi“{fgtgodnf“&’ oh e Ly
NaCH. \asfesdibell ef “N]QrMVCISERES. Alnbb Rland AN MBS0 WalRb ok, Fritsch

I nactivated FCS, 0.5MNaCl adjusted to pH/7.2 with 1M NaOH. 5 Gener al

mol ecul arangManigtis (GlobtSphingdarbanL dwrdtotyl b3 from any of the net hods
described in "Ml ecular doning - A Laboratory Manual " Second Edition,
Sanbr ook, Fritsch and Maniatis (Cold Spring Harbor Laboratory, 1989). i)

Ol oni ng aNdiAK SA%xBRs8bn BMEFCP-1 8&epber 10 The MCP-1 receptor B (CCR2B)
cDNA was cToned by PCRTfrom THP-1I celT RNA using suitable oligonucl eotide

pri merld based The NGE- breotntehi (CORPB] chNdewaoelonseldyc(CR sron{ THRr ocadt RANA. |
1994, Proc. Natl. Acad. Sci.. USA, 91, 2752). Th i ng_PCR pr oduct
were ol ding Suritile OETEoplite PRk LRi it B arbisgst MRt sokeler podenias: 11 ee
CCR2B ¢ DNALWR%s of UL40PRS %t(.?Aéﬂ'd.ngci,' tkaNat 24757{?? ?Ml%gﬁcﬁ_@%%%m Ic

expressi on vect or’ pCDNA3 15 nVitrogen) to generate p and
PCDNA3/ CeR2d igts rector PERYII™ (i Vie@ e Sen DEENASACCRZRr BMACGR2B ¢PINaf st ed

into CHO- Kl cells by calcium . . .
subcloned as a Hind III-Not I fragment into the eukaryotic expression vector pPCDNA3

15 (InVitrogen) to generate pPCDNA3/CC-CKR2A and pCDNA3/CCR2B respectively.
Linearised pCDNA3/CCR2B DNA was transfected into CHO-K1 cells by calcium

phosphate precipitation (Wigler et al., 1979, Cell, 16, 777). Transfected cells were selected by
the addition of Geneticin Sulphate (G418, Gibco BRL) at 1lmg/ml, 24 hours after the cells had
been transfected. Preparation of RNA and Northern blotting were carried out as described
20 previously (Needham ef al., 1995, Prot. Express. Purific., 6, 134). CHO-K1 clone 7
~ (CHO-CCR2B) was identified as the highest MCP-1 receptor B expressor.
ii) Preparation of membrane fragments

CHO-CCR2B cells were grown in DMEM supplemented with 10% foetal calf serum,

2 mM glutamine, 1x Non-Essential Amino Acids, 1x Hypoxanthine and Thymidine

25 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 et al., 1990, J. Biol. Chem., 265, 19658). Protein concentration was
estimated by BCA protein assay (Pierce, Rockford, Illinois) according to the manufacturer’s
instructions.

30 iii) Assay

1251 MCP-1 was prepared using Bolton and Hunter conjugation (Bolton ez al., 1973,

Biochem. J., 133, 529; Amersham International plc]. Equilibrium binding assays were carried



phosphate precipitation (Wgler et al., 1979, Cell, 16, 777). Transfected
cells were selected by the addition of Geneticin Sul phate (418, G bco
BRL) at |w@dilsiygd hours after the cells had been transf get@poiRosgear ation
of RNA an Northern blotting were carried out as described 20 previously
(Needham et al., 1995, Prot. Express. Purrfrc 6, 134). CHO K1 clone 7
(CHO CCR2B) was identified as the hi ghest1 MCP- 1 receptor B expressor. ii)

Preparati on of menbrane fragnments CHO- CCR2B cells were grown in DVEM
suppl enerteeping this mabed ofditast @ al.f 19y didmupob\i 3} 334 rBuiefly) versiog 2Eouatat i al
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met hods as described previously (Siciliano e ,
265, 19658)e filrod endwasirddtimed thonughayplate siasiren (Beindsl m - ToCell Hamvestay)

So 1115 ASgE tonsroldpinding et BREPats|Bravg l%?@”%‘%%%%%ﬁ%@eéhﬁﬁé&%’%ﬁ”s
Bol
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usi ng t he.Smitthies (SirstEdniNd. $5.484) and bOGW, > T-laletdMOIP-] whSastedmAdd (rﬂcraerz’rx/

varying unts of | -1 abg] ed I\/L‘,P 1 wer ed to 79, of
CHO- COR2 Br3EEnamasist, Fé)ﬁieompptﬁm sudiesrwese ReR Qrgwg@ﬁ ehove Singet QPN ebelod

I ncubat i t X S ered
and was hg)(i:lbg 1tnrl ﬂn%@rgﬁqgugﬂx; g{;&gceﬁfr&gdn@% r anéc}lela% %k];o‘?lcsg I mﬁ&%@é‘l‘ er)
5 using wae detetminBd bl tmnau§1bﬁ of a B0O-fsld n[ﬂl’ir&‘ex(;&’s afidelab&HdB)YICREY & the e- Soaked

for 60 mnutes in 0.3% polyethylenimne prior to use. Following filtration
i ndi vi dudtactionters were separated into 3.5ml tubes (Sarstedt No. 55.484)
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MCP- 1 i nshdveedih@sBe CCRYB Maéptdngasbeeanitradioneditratbn bNd Qliﬂhdl@dﬂm
Non-specific binding 10 was _determ ned by the inclusion of a 00 foId
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after 45 minutes at room temperature, and there was a linear relationship between MCP-1

binding and CHO-CCR2B cell membrane concentration when using MCP-1 at concentrations
between 100 pM and 500 pM.
Test compounds dissolved in DMSO (5ul) were tested in competition with 100 pM
20 labelled MCP-1 over a concentration range (0.01-50puM) in duplicate using eight point
dose-response curves and ICsg concentrations were calculated.
" Compounds tested of the present invention had ICsg values of S50uM or less in the
hMCP-1 receptor binding assay described herein.
b) MCP-1 mediated calcium flux in THP-1 cells
25 The human monocytic cell line THP-1 was grown in a synthetic cell culture 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 1mM FURA-2/AM for 30 min at
30 37°C, washed twice in HBSS, and resuspended at 1x10° 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



menbrane protein and bound MCP-1 selectively and with high affinity (1C50 =
110 pM Kd 15 =120 pM. Binding to these nenbranes was conpletely

reversi bl ached equilibrium after 45 mnutes at r BITRBsAL Ur €,
and t her eﬁ]\kﬁg%é%?i near rel ationship between MCP-1 bi ndi ng%;#tc;i CHO- CCR2B
cell menbrane concentration when using -1 at concentrations between 100
pM and 500 pM Test conpounds dissol ved ity DMSO (51) were tested in
conpetition with 100 pM 20 | abelled MCP-1 over a concentration ran
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human nmonocytic cell "line THP-1 was grown in a synthetic cell culture
medi um RPREatDE 40340l adeRo o slterintalp and fubseqientmicfsusemnentof GreNhighsityaafi ne
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were then |l oaded with 1nmM FURA-2/ AM for 30 mn at 30 37C, twce in
HBSS, andnd estisgie nfleytoplnsmic {06 ¢ etdosding to fhbRgdationl-l suspension (0.9 i)

was added to a 5 nl di sposabl e cuye ont ai nj.n magnetic stirrer bar
and 2.1 m of prewanned (37C§C%&§%M@i§@8/m BSA, 1 mM Myd 2 and
2 mM CaCl2. The WO 01/51466 PCT/ GBOl/(Rg%?g{ -20 cuvette was placed in a

fl uorescence spectrophotaneter (Perkin ma)r, Norwal k, CT) and

pr ei nddbathert the K fomFHRAL2 87C cotrtpilexsdti3f e Crvgas thitendo s Q2moR. RAS id the aiztadalover

70 sec and cells were stimnmulated hy addition of hMCP-1 to the cuvette
after 10 tWiggescqneg taio detepminededier, pdition of KaM lonpmycins Reqes heminanal gginm

I t of ' PtV
Pl uor occarearincd BY SRR AT ] St RaRkdtal s HFTpyand
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was cal cul ated and di splayed to give and estimate of cytoplasmc [Ca2+]
accor di n&ESPeEEY- equati on: [Ca2+]i =Kd (R-Rnin) (Sf2/Sh2) (Rmax-R) 10
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I's the maxima
specific and dose dependent manner. Dose response curves indicated an approximate ECsg of

2 nm. Test compounds dissolved in DMSO (10pl) were assayed for inhibition of calcium
release by adding them to the cell suspension 10 sec prior to ligand addition and measuring
the reduction in the transient rise in [Ca"Ji. Test compounds were also checked for lack of

20 agonist activity by addition in place of h(MICP-1.

| ¢) hMCP-1 and RANTES mediated chemotaxis.
" In vitro chemotaxis assays were performed using the human monocytic cell line

THP-1. Cell migration through polycarbonate membranes was measured by enumerating those
passing through either directly by Coulter counting or indirectly by use of a colourimetric

25 viébility assay measuring the cleavage of a tetrazolium salt by the mitochondrial respiratory
chain (Scudiero D.A. et al. 1988, Cancer Res., 48, 4827-4833).

Chemoattractants were introduced into a 96-well microtitre plate which forms the
lower well of a chemotaxis chamber fitted with a PVP-free 5 pm poresize polycarbonate
adhesive framed filter membrane (NeuroProbe MB series, Cabin John, MD 20818, USA)

30 according to the manufacturer’s instructions. The chemoattractant was diluted as appropriate
in synthetic cell culture medium, RPMI 1640 (Gibco) or supplemented with 2 mM glutamine
and 0.5% BSA, or alternatively with HBSS with Ca®" and Mg?* without Phenol Red (Gibco)



fluorescence ratio determned after addition of 10 nmM lononycin, RmMn is
the mninmal ratio determ ned by the subsequent addition of a Ca2+ free
sol ution GRhAWHeNY 5 MM EGTA, and Sf2/Sb2 is the ratio gicrdpRlBaoeence

val ues at 380 nmexcitation determned at Rm,, and R, respectively. 15
Stimulation of THP-1 cells with hMCP-1 induced a rapid, transient rise in
[ Ca2+]i in a specific and dose dependenl’2 nner. Dose response curves

i ndi cated an approxi mate EC50 of 2 nm Test conpounds dissolved i n DVMSO
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hMCP-1 and RANTES nedi ated chenpotaxis. In vitro chenbtaxis assays were
per f or nedchesiaigykis the chomeattrattanioyds keptalal constas subiiPxiinal Cetdentratipraddtermined

t hr ough_pol ycarb t rane s nmeasured b nunerati ng those _passing
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Cancer ReshambéBwad8itdb#483Hr.2 IKnaToaihdact W, e enddiim &ty ¢&fovddtfond the

96-well mcrotitre plate which forns the lower well of a chenotaxis
chamber fRReewollf which warpiionaeasBedroyorids200uimblysiclogirahsalise bafpheepening thaned
filter meghrane (.NeurpPr.obe series bi n.John, 2081 USA). 3
accor di ng&ioa%}l e lﬁﬁﬁgﬁé&eﬂ%‘? T2ng ﬁ‘g{alpﬁé?c‘??)%r.ﬁ%% t@%ﬂfﬁtpﬁﬁgf‘%@o %\g’g 5
di | ut edo agiPRIHPRIt Bk elld. Rupdhiel (150 fBhasGHbitasCalBl : G bco)
or suppl emlant ed vvisth ZGrﬁ\A@SPut am n(le %ﬁg’/a& gé}oa%SA, or %!Imtfecrari:g{hh\%%éeoé\dth
HBSS wi t hre@geht, WRT- WA+ 3w tibdopheiyip 2gl-nRexphéF1 p2H) 5S-14Bafdlid 1145 henyl
PCT/ GBOL/ Q0069 | - plus 0. 1% BSA. Each dil ution was_degassed under vacuum
for 30 ni Sl&%avséévjﬁbﬁ %%%Ptr(omupﬁﬁ}g RS CachREoT MY, G o cldREr) Wt
THP-1 cel | O re:khe d in.each
ol 1 of (RRe BAATS EnRD el paS Bhibedar G R A AR T o
chenpat t r atitde formasarkgptiu@tvad rénst cuicrotittsFxieFeddet oSOt afHeQtHRh SN ed
5 previously (1nM MCP-1) and added to the I ower well together with the test
conpouhiisinici spreadshept geropedierany sandopgnigdinndn thettserceofGhemogtirasynt and
varying c i T o S. dancubat f.or..2 h at 37C under 5 %
2. The tﬁggﬁﬁ%@m%ssgﬁénn%ev\%zuﬁsf %%qp%%g% erfGhof t mga%, &S §i8hifitariceosts Wete

calculated. hMCP-1 induced concentration dependent cell migration with a characteristic

biphasic response, maximal 0.5-1.0 nm.
In an alternative form of the above assay, fluorescently tagged cells can be used in
20 order to assist in end point detection. In this case, the THP-1 cells used are fluorescently
| tagged by incubation in the presence of 5SmM Calcein AM (Glycine, N,N'-[[3",6'-

bis(aéetyloxy)-B-oxospiro[isobenzoﬁlran-1(3H),9'-[9H]xanthene]-2',7'—diy1]bis(methylene)]
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

25 (without Phenol Red) with Ca?*, Mg?* and 0.1% BSA. 50p1 (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% CQO,. At the end of the 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

30 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

chemoattractant and the average fluorescence values, standard error of the mean, percentage



upper wells which were then washed out with 200 1 physi ol ogi cal saline
before opening the chanber, w ping dry the nenbrane surface and
centrifugiyvehldhfe96-wel I pl ate at 600 g for 5 10 mn to hgyi4eskorlobesece! | s-
Supernatant (150 |) was aspirated and 10 | of cell proliferation reagent,
WBT-1, {4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H5-tetrazolio]-1,3-phenyl

di sul fonat e) plus an electron coupling reagent (Boehringer I\/annhei m

Cat.no. 1644 807) was added back to the wells. The plate was incubated at
37C for 3nkbiied aniCaled comppenisemdertiest agd bighifisaficsrintiy ean o eadfudatedadis read on

a mcrotitr l.a ad t. 450 nm T in

2 or e ads nddbioB s ME-T AR e RO e A AL e e SSPC B feed 1o
chenpat t nagkaRtinigbRionf R AVEESR pﬁgl(%%gmgﬁkges, standard error of the
mean, and significance tests were cul ated. hMCP-1 induced concentration

dependentd) @ihdingitg hamionpexipheral b:lhad aunmnhdbalccells(RBMﬂs): response, naxi nal
0. 5-1. nﬂ I n an a} ter ngé : vg formof the above assay, fluorescently tagged
cells to assist in end point detection. In this
case, the TB?-plegalisnbicsh ?‘D@mfl)' WA RARA frra/m Voffeae! abilork UoHBALA fifo 1 N the
presence of 5mM Cal cein AM (d ycine, N,

bi s(acet ysbdiay) elﬁ*atemﬂ@nalgo{ansm@mmﬁmla:nnde@lﬁbi)or%f (.99 x Ein¢ bleodva2 mixéd di yl 1 b
i s(met hyl e

bi s[ N-[ 2% fa\%@w@mwﬂﬁ@wﬁm&m&aﬁ;ﬂﬁ fop 2Q migwtes-Ihs sypernatal Wasest er ;
contr 1 1 ugaledREd peplosdet 1 7MO5h B SBuRR (iR BORS, PRENSIRS SOl

My2+ ard viisF8euBede® B 24 2% ROMIZBS A $)m@/imly el ££15mls sLicae WeorOturéfully ysfedd On
the filter above each well and, as above, the unit is incubated at 37C for

2 hours Wveet xé%lmﬁLmhm%ﬁﬂy@medh@ 15wl rentrifege tubest Tybesrwecraapiheat of f

th f ~the f I the filt
romoved 70EHE 30 H8vich (ot kT RBIBIARd Bedertianl i Gt Besiepimua o
under si dera@éfefrB®td S0rhiErfal@n thh&. TRYEIIsWRiré wasteld TiR4n b{m& BAND r3Rove any
fluorescence at 485nm excitation, 538nm em ssion wavel engths (finax,

Mol ecul amemmr@esd bloomc;ellsjﬁiﬂlawmw 2rwashes intRPMI/BRAcGdddrerete, resmepemdcd id for

t b f h t t t d.t
T or A3 Ao i Busfer, (o AP asgheasTra B & Ot aatoict J0d ORTEaIT L 4 6
PCT/ GBOLA, uffe%%vazs RRER ! @ﬂ{:ﬂaﬂc@}é&n&%&p&mﬂp@ﬂ@iw PRARTs LSt and

significance tests can be calculated. In addition to MCP- 1 induced
chenot axii Assdyi s al ternative formof the assay was also used to neasure

ng:]: glhélr gr of égﬁm f‘nW@F g]glpgrg fﬁglgngg@ﬁjggt vy i—ISunter conl?lllgac‘gfog of)on etrz?? 1973,
Biochem. J., 133, 529; Amersham International plc]. Equilibrium binding assays were carried
20 out using the method of Emst ef al., 1994, J. Immunol., 152, 3541. Briefly, 50ul of
12[.1abeled MCP-1 (final concentration 100pM) was added to 40pul (5x10° cells) of cell

suspénsion 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 5pl to maintain a constant
DMSO concentration in the assay of 5%. Total binding was determined in the absence of

25 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 seéled. Following incubation at 37°C for 60
minutes the binding reaction mixtures were filtered and washed for 10 seconds using ice cold
Wash Buffer using a plate washer (Brandel MLR-96T Cell Harvester). Filter mats (Brandel

30 GF/B) were pre-soaked for 60 minutes in 0.3% polyethylenimine plus 0.2% BSA 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).



5 1) Preparation of human PBMCs Fresh human bl ood (200nl) was obtained from
vol unt eer donors, collected into sodiumcitrate anticoagulant to give a
final co sakdeon of 0.38% The bl ood was m xed W th Sggifiepiiabhan

Buf fer and incubated at 37C for 20 m nutes. The supernatant was collected
and centrifuged at 1700rpmfor 5 mnutes (Sorvall RT6000D). The pell et

obt ai ned 10 was resuspended in 20 M RPM“BSA (I ng/m) and 4 x 5nm s of
cells were carefully layered over 4 x 5nms of LynphoprepTM (Nyconed) in
15ml cent ri f ugést eppmeppunt potescywpedeprurined by aspaomptiphiette Boingiiposy ( Sor val |
RT6000D) and the resultan ayer of .cells renpyed and transferred to
50m Fal) (f%ﬁe'feﬁg%nss? & 3%‘# ¥é°§%l}°§n%§q’i’5c‘iv ef%?e?:%mflﬂe ‘ysis Buffer to renove
any remai ni nNg gitysiilogenlBalnasceh@blcasriBitp Wag obeshdst itk SRV ESMe 16l | s were

resuspended in 15 5nls of Binding Buffer. Cell nunber was nmeasured on a
Coul t er comprerdsgededelithe prasent intsinfigi.ng buffer was added to give a final

trati f.1. 25x107. P [ L . 1 -1 d
coment ot on A et B b R LR el
133, 529,y efpis RN Bk BeAAI AAaMuRk Sloro Finhldt ki biingiiig, assays ver e

carried 20 out using the nethod of Ernst et al., , J I mmunoL, 152,
3541. Br ileNIN:Digethyfbrniaaide (RNE) echs MERd 2vérf4Amiolecolac sievesaiinbydrd@OpM) was

dded to 40 5%x105 I f . I ) ' ' 96 ||l _plate.
Compounddétigtaen (e Bomal RGO B EHMam ke LS oPREr Sampercitivor
10mM i Dot o fi X b )

DVEO 1:(r)]ncen'g21 rb gﬁeg%éli nt hégﬂfaeglgs%//é}gk Sega&{n o'Ec a ?R@il ﬁéﬁlkggﬁkg gtp%ﬁﬂg%&?t%d.t he

absend® c&irgdfic salnqnerttactiNaeresdrizdidviecanthydbius Y18, def i ned by the addition of
5pl cold MCP-1 to give a final assay _concentration of 100nM Assa¥ wel | s

ver e madd) Ul {6 28 i IRMR Werrrscded gpBrukgr WM EMESO WaY30 eigWBdAder and

t he pl at . i i ' ] ' .t he Ri ndi
ogcli on bRtV Onl R K GQRCRR of rerksilacd B Wb ERrbBlibd | N
Wash Buf offerwist 8@ted. ChahRav@shieire qBoRades wa(ﬁ &_@.Beﬁehiultﬁafcﬁgg/ R desighbletier

r %

mats (Brandel 30 G-/ B) were pre-soaked fo mnutes in O. ]
pol yet hy e fillowses, singletod, pnbls ddr danblat of dewblets;Rptripdsti digdéutiletoftiiplets; g,

i ndivi,dual filters re separated into 3.5ml tubes (Sarstedt No. 55.484)
and b(}gn&ui‘jﬁ%’lmr %&ﬁﬁ?‘ﬁcﬁ%%s determined (LKB 1277 Gammamaster). WO
01/ 51466 ;iQa4BREIHRONER recotded SV GHQITOHRERIS Wy 701250 88! YGZABY-OI oRgSAY
in duplicate using six point ,

VG modified AEI/Kratos MS9 spectrometers.

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

used.

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

Example 1
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxyindole-2-carboxyvlic acid

Sodium hydroxide (1M, 100 ml) was added to a stirred solution of ethyl N-(3-

25 trifluoromethyl-4-chlorobenzyl)-5-acetoxyindole-2-carboxylate (11.82 g) in water (50 ml) and
methanol (150 ml). The reaction was stirred at 55°C for 6 hours. The methanol was removed
under vacuo and the remaining solution was acidified by the addition of aqueous hydrochloric
acid (ZM, 50 ml) precipitating the product as a white solid. The product was filtered, washed
with water and dried in vacuo to yield a cream solid (9.53 g,) which was purified by column

30 chromatography using ethylacetate as the eluant. Crystallisation from methanol/water yielded
the title compound as a cream solid (7.08 g,71%) NMR: (CDsSOCD;) 6 5.84 (s, 2H), 6.83



dose-response curves and | C50 concentrations were determ ned. No
physi oI ogi cally unacceptable toxicity was observed at the effective dose

for npqgﬂg @sted of the present invention. 5 The invgply 1y0§06f9urther
illustrate gsut not limted by the follow ng Exanples in \/\/1@&)

foll ow ng general procedures were used u ess stated ot herw se. |)

N, N- Di net hyi f or mam de (DMF) was dried ovi A<4A nol ecul ar si eves. Anhydr ous
tetrahydrof uran g was obtained from Al drich SURESEALTM bottles. O her
commer ci 4flf ylH)aQ ﬁl(@»lﬂ}@ Y dagelht G238, 8P (drdD, Wepd Qi@ 2Dt Hdi(s, LD mér

purificatge gngr‘]uﬁd)ess otherwi se stated. 10 Organic solvent extracts were
dried ovér rous MUSO™4. ii) 1H, 13C and '9F NWR were recorded on Bruker
W00, WWR50, VWBOO or WWMO00 instrunents using DMSO- d6 with Me4Si or CCl3F
as internal standard as appropriate, unless otherw se stated. Chemi cal
shifts arTéle@nmeéureudq:scaﬁ(eépmheaabdemmpiﬂW$ }:ﬁpﬁ@iﬁd heing ﬁw@mmajﬁaﬂe& estes
follo n blet of d triplet; dt,
doubl o0 6 g biatais) SH Fhte oPlhind e Ffinad WRrBi bt | 11§ W
spectra \m{aﬂ, egorded on VG 12-12 quadrupole, VG 70-250 SE, VG ZAB 2- SE or
a VG no IIKrat 0s IV59 spectrorret ers. |v) For TLC analysis, Merck

pr ecoat ed 0% 5 hpdrexyindole-2ecapfoxyliy agidr e used 20 v)

Exanp 2“5?% g W&@ﬁﬁﬁﬁb&fgﬁﬁg (R oFdubhS ry 8L RSt Thagua & iy 401

acid Sodly y4lg ( d to a stirred solution of ethyl
N-(3 25 tr rlﬂjugrgﬁaq%?i ’}’-%ét%?ﬁ rl:}B/zaanyliSvla acet oxyi ndol e- 2- car boxyl at e
(11. 820g Exiampl@aBer (50 ml) and nethanol (150 m). The reaction was stirred

at 55C for 6 hours. ,The rret hanol nas rem)ved under vacuo and the renaining
sol ut i on ¥ DeRAA)-24 -'_‘:-__-'c HE@eM oric acid (2M

il et o0 Cadl B0 ARSI 5 AW“‘S‘)%E st PR PTG e @

(9.53 9) 2H)|'pgn(&va$1)p9n1|(§qggirﬁ&%@}wm@\,ﬁg”phr omat ogr aphy usi ng et hyl acetate
as the eluant. Crystallisation fromnethanol/water yielded the title

rrpoundkmﬁeam solid (7. 08 0, 71% NVR (CD3SOCD3) 5 5.84 (s, 2H), 6.83
V\D 01/ §1§kﬁ(%-l|33rg;|1_1/ %Cﬂ'{oro%%ggvi 5- Jdroxvmdole 2-carboxylic acid

71% yield. NMR (CD3SOCD;) 8 5.76 (s, 2H), 6.80 (d, 1H), 6.95 (m, 2H), 7.12 (s, 1H), 7.36
(d, 1H), 7.40 (s, 1H), 7.47 (d, 1H), 9.00 (s, 1H); m/z 380 (MH").
Example 5
N-(3-fluoro-4-bromobenzyl)-5-hydroxyindole-2-carboxylic acid
20 53% yield. NMR (CD3;SOCDs) 8 5.77 (s, 1H), 6.70 (d, 1H) , 6.80 (dd, 1H), 6.96 (s, 1H), 7.00
| (d, 1H), 7.17 (s, 1H), 7.32 (d, 1H), 7.57 (t, 1H), 9.00 (s, 1H), 12.82 (s, 1H); m/z 362 (M-H").
Example 6
N-(3-bromo-4-fluorobenzyl)-5-hydroxyindole-2-carboxylic acid
55% yield. NMR (CD3SOCD3) 8 5.77 (s, 2H), 6.80 (dd, 1H), 6.97 (d, 1H), 6.99 (m, 1H), 7.13
25 (s, 1H), 7.23 (t, 1H), 7.38 (m, 2H), 9.00 (s, 1H); m/z 362 (M-H").
Example 7
N-( 3-triﬂuoromethvl-4—ﬂuorobénzv&4—ﬂuoro-5-hydroxvindole—2—carboxv1ic acid
(58% yield). NMR(CD3SOCD:3) &: 5.85 (s, 2H), 7.0 (t, 1H), 7.1 (m,2H), 7.2-7.3 (m,3H), 7.4
(t, 1H), 7.95 (dd, 1H), 9.3 (s,1H) 13.1 (s, 1H); m/z 370 (M-H).

30 Example 8
N-(3-trifluoromethyl-4-chlorobenzyl)-4-fluoro-5-h droxymdole-z carboxvlic acid




(dd, 1H), 6.95 (d, 1H), 7.11-7.19 (m 2H), 7.36 (d, 1H), 7.55-7.64 (m 2H),
9.03 (s, 1H; mz 368 (MH+). The procedure described in the above exanple
was repeajyfhikiiddd the appropiate indole ester 5 as the g@i¢sNDooco
materials. Thus were obtained the conpounds described bel ow. Exanple 2
N-(3-fluoro-4-trifluoronethyl benzyl -5- 5dr oxyi ndol e- 2-car boxylic acid 50%
yield. NVR (CD3SOCD3) b 5.87 (s, 2H), 6.8 (m 2H), 6.99 (dd, 1H), 7.11 (d,
1H), 7.17 }s,, 1%7.33 éd, 1H), 7.67 (t, 1H; mz 352 (MHt). 10 Exanple
3 N (3- cHoYiglds (CheP 9B b 15Er2\2H), waywa%y? m’ﬁ)ﬂelg) fa’z}(otiaxgg)ﬂ g.@IZ g
55% vyi el (s, 2H), 6.9 (m 1 m

gs, 1I¥|) (@%H?W%amgégm 9.1 (s,1H); mz 368/370 (M H+). Exanple
4 15 N ( En 94- chl orobenzyl) 5- hydr oxyi ndol e- 2-carboxylic acid 71%
yield. NWVR 2H) 6. 80(d 1H) 6.95 (m 2H), 7.12 (s,
1H), 7.3@: y)-4.6417 51h l¢-2 dyyliaucid 380 (MH) .

l y 0 I b I d 20
539 yi o 3%3%9%4%%@%@%&57‘8@%@ 5%& R R T L R e
(1|s:|) 1T)2 é,z5 11‘&209- H{)G /?((I\XG j—@Mﬁ‘gBZl ((ad6 1H), 7.57 (t, 1H) 9 00 (s,
N-(3- brorExamglbmﬁgol;(;nzyl )-5:h ydgoxyl ndoI e- 2- gag?o?él i (iH)aCI g gg%z?/r; elllc-ll)
) arborylicecid H) : m z 362 (M H+) .

El_x?gp![ (I?I f ?uo orreNTF}/ﬂl{(gDﬁ%gP %?f%z/l(i ZEI)T? FS 1E)’hy r@Qy}%ng-(Q’- yﬁ)”g&yl iC
acid (1198%1,yu}5lmssmwm%m&)m&ozmﬁrﬁ(s, 2H), 7.0 (t, 1H), 7.1 (m2H),

7.2-7. H) 7. (t, 1H), 7.95 (dd, 1H), 9.3 (s,1H 13.1 (s, 1H); nmMz
370 (M arrple 8 yt 4 o I
N-(3-trif_ 0 -£ enzy. 0L 0 r0X car boxylic
acid WO f g@@ggnz Y Sl ?)romo gll’lwdl‘OXVlanle 2 ca%f)oxv ic ac1%i

(92% yield). NMR(CD3SOCDs) 3: 5.8 (s, 2H), 6.9 (m, 2H), 7.25 (dd,1H), 7.35-7.55 (m,2 H),
7.6 (dd, 1H), 9.4 (s,1H); m/z 430/432 (M-H"). '

15 Example 12
N-(3-trifluoromethyl-4-chlorobenzyl)-3-bromo-5-hydroxyindole-2-carboxvlic acid
(309mg, 87%). NMR(CD3;SOCD;) §:: 5.85 (s, 2H), 6.8-7.0 (m, 3H), 7.4 (d, 1H), 7.75 (d, 1H),
9.4 (s,1H); m/z 446/448 (M-H").
Example 13

20 N-(3-chloro-4-trifluoromethylbenzyl)-3-bromo-5-hydroxyindole-2-carboxylic acid
(82% yield) NMR(CD3SOCD3) 8:: 5.8 (s, 2H), 6.9 (m, 2H), 7.1 (dd,1H), 7.45 (d, 1H), 7.6 (m,
2H), 9.4 (s,1H) ; m/z 447 (M-H").

Example 14
N-(3-fluoro-4-trifluoromethylbenzyl)-3-chloro-5-hydroxyindole-2-carboxvlic acid

25 NMR (CDsSOCD3) § 5.8 (s,2H), 6.9(m,2H), 7.25(m,1H),7.4(m,2H), 7.6(d, 1H), 9.4(s, 1 H);
m/z 386.0(M-H").

Example 15
N-(3-fluoro- 4-trifluoromethylbenzyl)-3-iodo-5-hydroxyindole-2-carboxylic acid

NMR (CD3;SOCD3) & 5.8 (s,2H), 6.8(s,1H), 6.9(d, 1H), 7.2(m,1H), 7.4(m,2H), 7.6(d, 1H),
30 9.3(s, 1H); m/z 478(M-H".
Example 16




-25 97%vyield. NVR (CD3SCCD3) 8 5.80 (s, 2H), 7.00 (t, 1H), 7.16 (dd, 1H),
7.20 (m 2H), 7.60 (m 2H), 9.30 (s, 1H); nmz 386 (M#). Exanple 9
N-(3-tri f{pgriaigishv! - 4-f1 uorobenzyl ) -4, 6-di fl uoro-5- hydr oxp¢regliRudsucar boxy
lic acid 5 83% yield. NVR (CD3SOCD3) 8 5.80(s, 2H), 7.20(s, 1H), 7.23(m
1H), 7.30-7.50(m 2H), 7.58(m 1H), (I‘)ﬁ 1H); Mz(-) 388.2 (MH

Exanpl e 10 N-(3, 4-chl orobenzyl)-4 6- d| cHi®or o- hydroxyi ndol e- 2- carboxylic

acid 82%yield. NWVR CD38CI:D3) 8 5.92 (S 1H) 6. 99 (dd, 1H),
7.37 (d, -tr1 orometh chlprabenzyl=B-nzeaf DA X

Ex I

N-?gPt(rai #‘% (%%strydiatﬂ uorobeng }})575 n%%ggdfd}%l 9n810%) zzé%tr%gx']%l C
aci d (92((/ol,y1iHa) ¢)6<an5ng m&sg@ ®E8). 2H), 6.9 (m 2H, 7.25 (dd, 1H),
7.35-7.55 (m2 H)7 4(s 1H); mz 430/432 (MH+). 15
Exanpl e Example 17

N-(3-trd fyl I A dolcla 2-8arboxyllc
acid (309 : y 3 FLOOXY P go1 4(d,
1 7. 7% NMR ( /

N-H%S chl o?%%ﬁ]“?j?ﬂ uoroIrggét hly 6b ;%ﬁéﬁg%o%m%@m g)ragggé )22 ox lic
aci d (82%8/(selid); nNwR8 ) 8: 5.8 (s, 2H), 6.9 (m 2H), 7.1 (dd, 1H),

7.45 (d, , (m 2H), 9.4 (s, 1H ; mz 447 (MH'). Exanple 14
N-(3-flu le 18 uoroneth 1y
benzy|) - A.eohardnln | By COBSOCTB) 8
s
386. O(18+ Y% yla)daM(QB;;S@(CB;;)fS iltM()s 2H) 7.047.21 (m 3H) 7. 53 7. 63 (m 2H) 7 7 (s
4- trlfluoroneth enzy 3-i 0do- 5- hydr oxyi ndol e- 2- carboxylic acid N
( cp3socnd S(EHBW)ZWQ(@%WYPE )9(d, 1H), 7.2(m1H), 7.4(m 2H),
7.6(d,1|—|), 30 9.3(s, |H; mz 478(M H+).

Example 19
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-7-fluoroindole-2-carboxvlic acid

15 55% yield. NMR (CD3SOCD3) § 5.90 (s, 2H), 6.60 (m, 1H), 6.80 (m, IH), 7.15 (m, 2H),
7.52(m, 1H), 7.60 (d, 1H); M/z(-) 385.85 (M-H")

Example 20 -
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxvy-6-bromoindole-2-carboxvlic acid

20 90% yield. NMR (CD;SOCD3) & 5.82 (s, 2H), 7.10(m, LH), 7.18 (d, 2E), 7.60 (m, 2H),
7.82(s, 1H), 9.80 (s, 1H), 13.0 (s, 1H); m/z 446.18 (M-H")

Example 21‘
N-(3.4-dichlorobenzyl)-5-hydroxy-6-bromoindole-2-carboxvlic acid

92% yield. NMR (CD3SOCDs) 8 5.80 (s, 2H), 6.85 (m, 1H), 7.15 (s, 2H), 7.25 (m, 1H), 7.50
25 (d, 1H), 7.80 (s, 1H), 9.80 (s, 1H); m/z 412.1 (M-H")
Example 22
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylic acid
97% yield. NMR (CD3sSOCD3) 6 5.8 (s, 2H), 7.1-7.2 (m, 3H), 7.49 (d, 1H), 7.55-7.63 (m,
2H), 9.49 (s, 1H), 12.86 (bs, 1H); m/z 386, 388 (M-H"
30 Example 23
N-(3.4-dichlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylic acid
97% yield. NMR (CD3SOCD3) 8 5.75 (s, 2H), 6.9 (dd, 1H), 7.1-7.2 (m, 2H), 7.3 (d, 1H), 7.45
(d, 1H), 7.5 (d, 1H), 9.5 (bs, 1H); m/z 353 (M-H")




Exanpl e 16 WO 01/ 51466 PCT/ GBOL/ 00069 - 26

N-(3-trifluoronethyl-4-chlorobenzyl) - 3-net hoxy-5-h dy o,

r oxyi ndol gy oxylic acid (108% yield as hydrate) NWVR BS/09 5.7

(s, 2H), 6.81?3%(%8 1H, 6.9 (d,1H, 7.2(d, 1H 7.4 (d, 1H)P,%Tg(.;6 ém 2H) ,

9.1 (s,1H ; mz 398 (MH+). Example 17 5

N-(3-trifluoromethyl-4-fluorobenzyl)-5- v X

roxy 6- chl or oi ndol e- 2-carboxylic acid (68%yield). NVR (CD3SOCD3) 5 5.8 (s,
7. 1&211&12_%) 7.4-7.55 (m 2H) 7.7 (s 1H), 9.8 (s, 1H); mz 386

(MH+) 8

N-(3-tri NSk A ¢ APV : 0|ndole2carboxyllc

acid 10 % I 7 (

753-7. 63 ( mﬁ%m_ ; %@ﬁ%%? >€9(<§ 7”%33 TR [

Exanpl e 1$)N.65 (s, 1H), 9.75 (s, 1H); m/z 398, 396 (M-I—f)

(3-trifl oronﬁth | - 4-chl or obenzyl ) - 5- hydr oxy- 7-f | uor oi ndol e- 2- car boxylic
aC|d1 &5@&%&%&5 NMR (CD3SOCD3) 5 5.90 (s, 2H), 6.60 (m 1H), 6.80 (m

T P ometftyB2LM, 74 80106615t Moy MiBleD-c AR5 3B Ll ) Exanpl e
I 1) -5-hydgex lﬁ-NMRrQC D2 &RB6¢x PHI)C7.0r(d] 120, O MBehd NP4£@$§OCD3)

% %/ B Me DMH)G 2 %8 stfz %% (dj H@ (m 2%086{ 2Hglz( X 9. 80
(s 1H) T98- b6§ém %%9661@84&@ mémm le 21

N (3, 4- dm Qf, oignzl L= hydroxy 6- br onoi ndol e- 2- carboxylic acid 92% vyi el d.
NVR ( CD3S 5.80 (s,. 2H), 6.85 (m 1H), 7.15 (s, 2H), 7.25 (m IH),

7.50 125 M- @»—triﬂdbron?etﬁﬁ 4-8hlorotnzyd)-B8-dichlordH-hydibgyiddede-2-daloxylic ejanpl e 22
N-(3-trifluoronethyl-4-chlorobenz 15=hydr oxy-6-fluoroi ndol e-2-carboxylic

aci d 97%79Vetidd. NMR (@DMDQ)B 586 (8203, 7.0H)dd, VEIL-771.5Xs( tiD), 3HP, (d71H)Y 7(6eH,

30 Examte 5577 81\, 180)9.62 68 1155 mit oo, 39 GRS 110 M2 986, 988 (M)

Example 27
N-(3-trifluoromethyl-4-chlorobenzyl)-5-acetoxyindole-2-carboxylic acid (Prodrug of

15 compound No. 1 of Example 1)

To a solution of N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxyindole-2-carboxylic acid
(1.01g) in warm ethyl acetate (80ml) was added 4-dimethylaminopyridine (30mg) and acétic
anhydride (0.64ml) and the resulting mixture was stirred for 18 hours. The organics were
washed with 1N HCI and dried. The organics were concentrated and purified by column
20 chromatography, eluting with ethyl acetate to give the desired product(808 mg, 72%). 'H
- NMR (DMSO—dG) 62.25 (s, 3H), 5.9 (s, 2H), 7.05 (m, 1H), 7.15 (m, 1H), 7.32 (s, 1H), 7.43
(d, 1H), 7.60 (m, 2H), 7.65 (d, 1H); m/z 410 (M-H").

Preparation of Starting Materials

25 The starting materials for the Examples above are either commercially available or are
readily prepared by standard methods from known materials. For example the following
reactions (Methods A-E) are illustrations but not limitations of the preparation of the starting

materials used in the above reactions.

30 Method A
Ethyl 5-acetoxy-N-(3-trifluoromethyl-4-chlorobenzyl)indole-2-carboxvlate

1) Ethyl 5-hydroxyindole-2-carboxylate




N- (3, 4-di chl orobenzyl -5=hydroxy-6-fl uoroi ndol e-2-carboxylic acid 97%
yield. NWR (CD3SCCD3) 5 5.75 (s, 2H), 6.9 (dd, 1H), 7.1-7.2 (m 2H), 7.3
(d, 1., Kb 10, 7.5 (d, 1H, 9.5 (bs, 1H; nfz 353caMkhoRo

01/ 51466 PCT/ GBOL/ 00069 -27- Exanple 24

N- (3, 4-di chl or obenzyl ) - 5- hydroxy- 6-chl orq doI e 2 carboxylic acid 41%
yield. NWMR (CD3SOCCD3) 8 5.8 (s, 2H), 6.9 7.2 (s, 2|(—|) 7.3 (d, I
1H), 7.5 (d, 1H, 1I—D rﬂz 398, 396 (M 5 Exanpl e
25 N-(3- tr.f|fiﬂs¢%mrﬁvl<§e4(66+§|8dbaf@éﬁé%qd) ARG B BSBTadseluiopiaf@Bive- 2- car box,

15 259 A Sy MEAGHREER) f ool il S T

(M H+) . Bxaedphere2ff atdbn. The reaction was allowed to warm to room temaperature and stirred for a
N-(3-trifl uororret hyl - 4- chl or obenzyl ) - 4, 6- di chl or o- 5- hydr oxyi ndol e- 2- car boxy

| i c aci d findbery heugk. Tlhwchmg@w@)re@ 180 88 / (ssturaped) aqueowsofiun hiddpgen7. 15 (s,
( M H) 7 %ggxﬁp%pgte HZ)I‘utlon with s(tm‘mg aﬁ?d eeracted (Vlt’h e%hl_;)l ace%ate Cémﬁme& l_?gamrgegctrgc?tg 394
N- (13- tri fherohanmidyita éa"t&@%eﬁ%@@&ﬁ%%balué ﬁ@ﬁ)‘,hﬂggﬁ)’c{t@ sAufié, Q’foéi‘l hdueBfd d

(Prodrug of 15 conpound . of Exanple To a solution of
N- ( 3-1tri fshiuateshsedinm chlocide smlubemzz}d Jricsh ﬂfhdsmiutyom@aﬂ @n@eﬂmtélbmmmo add itke

1. 019 t t at dd th di

(omg), artSier o Do Bt T A pE Ry SHHE Or 600A «5‘1‘%‘% GRS GORRRRE R 1 11 ed

f 18 h | o] ni cs

wer e conoors BoRg B o W o e #51) JAMRTED SOE TR eTa g ke

St OO TR T I T LN N A (o 1 e Y G
114) ( M%’éo (m 2H), 7.65 (d, 1H); mz 410 (MH). Preparation of

Startlng Materials 25 The starting materials for the Exanpl es above are

either coomercially available or are readily prepared by standard nethods

f r om know) Bigil 8rdcafosyinbole-2sabdplvdatt he foll owi ng reactions (Methods A-E)
are illustrations but not Ilimtations of the preparation of the starting
A stirred solution of ethyl 5-hydroxyindole-2-carboxylate (7.79 g) and

15 4-dimethylaminopyridine (20 mg) in acetic anhydride (80 ml) was heated at 80°C for 4 hours.
The reaction was concentrated in vacuo and the residue was dissolved in ethyl acetate.
Combined organic extracts were washed with hydrochloric acid (2 M), saturated aqueous
sodium hydrogen carbonate solution, water, aqueous saturated sodium chloride solution and
dried. The solution was concentrated in vacuo to yield the product as a yellow solid (9.39

20 g,100 %). NMR(CD3SOCDs3): 61.20 (t, 3H), 2.10 (s, 3H), 4.19 (q, 2H), 6.86 (dd, 1H), 6.97 (d,

*1H), 7.20 (s, 1H), 7.29 (d, 1H); m/z 248 (MH").
iii) Ethyl 5-acetoxy-N-(3-trifluoromethyl-4-chlorobenzyl)indole-2-carboxylate
Sodium hydride (1.78 g) was added to a stirred solution of ethyl

5-acetoxyindole-2-carboxylate (10 g) and 3-trifluoromethyl-4-chlorobenzylbromide (11.64 g)

25 in DMF (200 ml) under an atmosphere of argon. The reaction was stirred at ambient
temperature for 16 hours, then concentrated in vacuo and the residue partitioned between ethyl
acetate and water. Combined organic extracts were dried, concentrated under vacuo and
purified by column chromatography using i-hexane-15%ethylacetate/isohexane as the eluant
to yield a cream solid. Crystallisation from ethylacetate/isohexane yielded the product as a

30 cream solid.(13.26 g, 74%). NMR (CD3;SOCD3): 8 1.37 (t, 3H), 2.31 (s, 3H), 4.32 (q, 2H),
5.82 (s, 2H), 7.0-7.09 (m, 2H), 7.22 - 7.29 (m, 1H), 7.31-7.4 (m, 2H) 7.43 (d, 1H), 7.51 (s,
1H).



materials used in the above reactions. 30 Method A Ethyl
5-acet oxy-N-(3-trifluoronethyl-4-chl orobenzyl )i ndol e-2-carboxylate i Ethyl
5- hydr oxy{yeffl§ige- car boxyl ate WO 01/51466 PCT/ GBOL/ 00069 pc3d:RAl@hko
tribromde (64.58 g) was added dropwi se to a stirred solution of ethyl
5- met hoxyi ndol e- 2- car boxyl ate (20 g) in %@chloronethane (1000 m) at -78C
under an atnosphere of argon. The react’i“On was allowed to warmto room
tenperature and stirred for a further 2 hours. The reaction was poured
into ice / saturated aqueous sodi um hydrogen 5 carbonate solution with
stirring and I |ned an| extract
washed with sgihtﬁ ?(fce ﬂrg@‘gg%&’gé&;}éwﬁ%%ﬁi 501@; " Car b Sﬁé" Sglg ??Paﬁopfwi?e
aqueous bg Jﬂh@lﬁ@mﬁﬁwmdﬂfd&édﬂ{@cﬁﬁbbﬁﬂd@@eMe@bH@Q The sol ution was
concentrated in vacuo and the residue was purified by colum
chromat ogr aphy using O - 6096d|ethyl ether: iso-hexane as eluent to yield
product5 ) y . X 3H), 4.29
10 (q, ~“2H] FRPaY-8t 1H), 11.52
(brs, 1H)860ﬁ§296@)@§QMRI\(UﬁCh)'8 i 3&@131{52632@(%03% ﬁ@@ _;& zih)c?ffs@%)d}@tésé(&“ rred
solutlon of ethyl 5-hydroxyindol e22-Carboxyl afe 79
4- di met hylHng. %(Iyrlﬁj; 'ha8 dapt kg y.28r(s,ddbs 7. éOéﬂ;\h\H@Lrﬁ 42(d; 8H) M.30 tp B ) edz €84 at
80C for mrs. The reaction was concentrated in vacuo and the residue
was di ss in ethyl acetate. Conbined organic extracts were washed with
hydrochloric acid (2 M, saturated aqueous sodi um hydrogen carbonate
sol ution, water, aqueous .saturated sodiumchloride solution and dried. The
sol ut i16n @MM@ndﬂmpaum&mmmbenm L’ﬁtdcﬁﬂtblq@ﬁ&dnbokvla& a yeI I ow soI id
(9 39 20 100 9 CS})%DBSOCDB 81. 20@& é I—%

IO 14{E3) 2.3 (9 x@(q,zi%)sar(sz H), 6.9 (dH;HWIZ 248

E?ﬁ 3if| %‘%’35@’%&@ 25 P Db T4 Ga bR 735 (4 R 2440422 M Dhy dr i de

(1.78 g) was added to a stirred solution of ethyl
5- acet oxyi ndol e- 2- car boxyl ate (10 g) and
3-trifl ué&b&ﬂ:@ﬁ_@cﬁ%ﬁ nzl-prasetpxiandola-2@arbgxyiae i n DVF (200 ml) under

For 185haare e@rﬁéﬁﬁ%@egﬁ?ﬁ&{ﬁ 4802355 Sy L b o) R

bet ween etd3>(hd, 1H), 7.24 (m, 2H), 7.37 (m, 2H), 7.40 (d, 1H). m/z 449 (MH").

Ethyl N-(3-fluoro-4-bromobenzyl)-5-acetoxyindole-2-carboxvlate
77% yield. NMR (CDCls) 81.37 (t, 3H), 2.30 (s, 3H), 4.37 (q, 2H), 5.77 (s, 2H), 6.72 (d, 1H),
20 6.74 (d, 1H), 7.03 (dd, 1H), 7.23 (m, 1H), 7.37 (s, 1H), 7.40 (t, 1H).

Ethyl N-(3-bromo-4-fluorobenzyl)-5-acetoxyindole-2-carboxylate

41% yield. NMR (CDCls) 8 1.40 (t, 3H), 2.34 (s, 3H), 4.37 (q, 2H), 5.72 (s, 2H), 6.95 (dd,

1H), 7.05 (dd, 1H), 7.23 (m, 2H), 7.37 (s, 1H), 7.40 (d, 1H), 7.62 (d, 1H); m/z 433 (MH+).
25

Method B

Methyl-N-(3-trifluoromethyl-4-fluorobenzyl)-4-fluoro-5-hydroxyindole-2-carboxylate

(1) 2-Fluoro-3-benzyloxybenzaldehyde

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



acetate and water. Conbined organic extracts were dried, concentrated under
vacuo and purified by colum chromatography using

i - hexane- yoP@ihydsacet at e/ i sohexane as the eluant to vyiel @@/@ﬁﬁm@ol id.
Crystallisation from ethyl acet at e/i sohexane yi el ded the product as 0
creamsolid.(13.26 g, 749 . NWR (CDBSOCD% 8 1.37 (t, 3H, 2.31 (s 3H),
4.32 (q, 2H), 5.82 (s, 2H), 7.0-7.09 7.22 - 7.29 (m 1H),
7.31-7.4 (m 2H) 7.43 (d, 1H), 7.51 (s, 1H) WD 01/ 51466 PCT/ GBOL/ 00069
-29 The @ﬁ@&@dw@gea\@g@mrg@qvqrmghwﬁwwA rmy(ture iap yomsn@atp@pemced andtheg t he

ggf’gf,’fr g%%%ﬁlq%%ﬁﬁzl%(%ﬁ \F‘/?%J]'%)agﬁﬁ%ne{a W??B her ?20t0 atern &%Om?)s &romlfnned
1- y |6) ( 5- @e%hw@dtﬂgg@ l(\neerawﬁbﬁfehgo&giB@%tgr @@g)m; gﬁg% QM%@X)@Q@%&ce%tr&tfé% {)&ﬁ)uo W
S )
dd 111) Thg T@ﬁl((?SNaS]g%)’lﬁed b&@la@gcolm clmnz@ogr@phyg_ugmg 7 gBliqut of % ethyl 424
triflu

| b
o e oot TR AE PHURGIt R V408 SoBFIDrofi o0 eé&li%‘)v;ghwﬁ i sty
3H 47k , d 211 7 m 2H),
(7.84 (H)s 1%1),@%@@3%1%@‘78255 (7229%|§§“£i 8&&}?04%1 3 (MH) | )Et hyl
N- ( 3- br ono- 4- chl or obenz~) - 5- acet oxyi ndol e- 2- car boxyl ate 15 15%vyield. NWMR
(cbc13) 8 1.37 (t, 311), 2.30 (s, 3H), 4.31 (g, 2H), 5.74 (s, 211), 6.83
(Ic\i/i-l) 1H), (11)7M@t3w( 99 7idbtd-(2_fiudid-I Hnzglokvpheniproféncdtd - 7- 40 (d, 1H. nmlz 449

N (3-TTuoro-4-bronbbenzyl)-5-acet oxyi ndol e- 2- car boxyl at e 77%

( 1Bt h
yiels, dN”iié C%?%?t%r%%ofnaeaﬂﬂaaﬁo@cem ﬁ%g&é af&@-morfg? PR enzisdelpt 1T
7.40 (t, (fgB2 )ﬁiﬁﬁetha%l(ésbmwaasdadaw&bﬁmezwita SRS ES W Y I HYHU P i@ aeREX

Iate41%y|eld NVR (CDC13) '8 1.40 (t, 3H), 234(5, 3H), 4.37 (q, 2H),
5.72 (s, sodim maetbexidel (7. 20eHn methesol(#e0mh kY -257C28d¢mn sty of argm. (\/ﬁxtuteH)

K/EtAfgyl(d 1%#}%@%&%@ esﬁ%‘”&ﬁ?‘b%’%%? éarf“?/b %s‘d%"eﬁval? toxyi ndol e- 2- car b

ox. lase (i) The WsURIR pPeddfithe WAXNRGRE hPRYGLd 3 uentlally with cold methanol,
2- Fl uor o- 3- hydr oxybenzal dehyde ( 16. 49g) was di ssol ved di met hyl f or mani de

dilute solution of acetic acid in water and water. The resulting solid was dried under vacuum

to give the product as a pale brown solid (16.70g) which was used without purification.

20 (iii) Methyl-4-fluoro-5-benzyloxyindole-2-carboxylate

A solution of methyl-2-azido-3-(2-fluoro-3-benzyloxyphenyl)propenoate (16.7g) 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

25 puriﬁed by flash column chromatography, using a gradient of 0-100% ethyl acetate/iso-hexane
as eluent to give the product as a yellow solid (12.93g, 54%). "H NMR (CD3SOCDs) 6 3.85(s,
3H), 5.15 (s, 2H), 7.05-7.45 (m, 8H), 12.06 (s, 1H); m/z 300.4 (MH")

In a similar manner, steps (ii) and (iii) were repeated, but using 2-chloro-3-
methoxybenzaldehyde and ethyl azidoacetate was prepared:-

30 Ethyl-4-chloro-5-methoxyindole-2-carboxylate |

"H NMR (CD;SOCD:) & 1.31 (t, 3H), 3.84 (s, 3H), 4.32 (g, 2H), 7.0 (d, 1H), 7.22 (d, 1H),
7.39 (d, 1H), 12.2 (bs, 1H).

35



(200m) and stirred under an argon atnosphere. Sodi um hydri de was added
(60%in mneral oil, 5.18g) and the m xture was stirred for 30 m nutes.
Benzyl brgig dangs added (16.8nml) WO 01/51466 PCT/ GBOL/ 00QRG /ceRo@ed the
m xture was stirred overnight. Reaction m xture was concentrated in vacuo
and the resulting residue was partltlonsg bet ween di et hyl ether (200ml)
and water (200nl). Conbined organic extracts were washed with water
(400mL), dried hSA) and concentrat ed in vacuo. The residue was purified
by fl ash@oMak oemethyl-4-flapiehenzyhrhilnererS-hengyloxymdslPcarboxylate
acetate/i so- hexane as eIuent to give the desired product as a yellow solid
(1 8.41g, 68%Soditihh hj?d}rﬁe((@mme)ral&ﬁl 26migh wad kllded to 2-sdlubiofr &F mBthyi-410. 21(s,
1H) (ii) Meth I- - |do gZ fluoro-3-benzyl oxyphenyl ) pro ep noate 10 A
m xture SHEOFRstg bexyaig &3 7mg)dn dimethyliermmmyde pAfmix gooled to 5°C
benzal de

stirri gggﬂ%@g rn(i%ﬁﬁé%% S{égg&ﬁd% %?érgé%?% P%%%@ﬂomug%' ?llpf‘}ﬁgl%(ﬁm?tﬂyl"l'

met hanol fi16@Beh7yl alilorid® QR S0AES vas addddeamtins madt@ewasMilsived € waas td Rlot t 0 Stir
for 20 mnutes, allowed to warmto 5C and stirred overnight. 15 The

resul ti néFnresting andthengisredifor 4heuts. Fheapackian ﬁ@atusewae ertiioned hetmecie ethyl
met hanol , ézﬂ Ql”ﬂ{e o(%garﬁct, )ﬁ?a%{s'&erg%}aghed% {er ed\gg/#gﬂélr)-rhe éﬁﬁa? i ng

solid wad er vact ve the pro

(16. 709) invrcab aﬂ@ﬁuﬂﬁ@ﬂb%ﬂi&*ﬂ@élunﬁ%ﬂrﬁmﬁﬁtg‘ra@ﬂy, 1%91 1’sd>-'h}:xane followed by 5%
Met hyl - 4-f | uor o- 5- benzyl oxyi ndol e- 2- car boxyl at e sol ution of

met hy 102 ethy] *pstage/iso-hekansras-chionb o give dyadesingd produgidhélme, 3406, BNMR  xyl ene

00T BRI o S S AR T LR A

concentr gifegity n vacuo and 25 purified by flash col um chromatography, u5| ng
a gradient of  0-100% ethyl acetate/iso-hexane as eluent to give the
pr oduct as a yellow solid (12.93qg, 54% 1H NMR (CD3SCCD3) 5 3.85(s, 3H),

e b el%fgfﬁeﬁﬁv%flf%%@pam Siials ap hengd habdoverpEpRed
met hoxybenz ANde iR oARHtBIMN EhBRbSRAREL- @E@r&g—%&ﬁm&%&@rbﬁﬂ%@l 31 (1

Et hyl - _ﬁroro 5- et hoxX y Ndol e- Z-carpboxyl ate ~ H NVR ( CD3SOCO3

3H), 3. 8&2%5},41e18J-B]],\/£l¥l((2{2CE§]6 12H},,3H), 9.9% &, 3D 4.3593 2H)J5.8Xk)2H), 70392 (e, 1H),
12.2 (bS3H) ';)3 7.5 (m, 3H).

(v) Methyl-N-(3-trifluoromethyl-4-fluorobenzyl)-4-fluoro-5-hydroxyindole-2-carboxvlate
20

A mixture of methyl-N-(3-trifluoromethyl-4-fluorobenzyl)-4-fluoro-5-
benzyloxyindole-2-carboxylate (140mg) and 5% Pd/C (50mg) in ethyl acetate (10ml) was
stirred under a hydrogen atmosphere for 5 hours, filtered through celite, concentrated in vacuo
and pin‘iﬁed by flash column chromatography using a gradient of 10-25% ethyl acetate/iso-

25 hexahe as eluent to give the desired product (60mg, 53%). '"H NMR (CDCl13) 8 3.9 (s, 3H), 4.9
(d, 1H), 5.8 (s, 2H), 6.9-7.2 (m, 4H), 7.4 (m, 2H); m/z 384 (M-H")

In a similar manner but using the appropiate benzyl halide was prepared:
Methyl-N-(3-trifluoromethyl-4-chlorobenzyl)-4-fluoro-5-hydroxyindole-2-carboxylate

30 89% yield. NMR (CDs;SOCD3) & 3.80 (s, 3H), 5.92 (s, 2H), 7.05 (t, 1H), 7.11 (dd, 1H), 7.22
(m, 2H), 7.60 (m, 2H), 9.37 (s, 1H); m/z 401 (MH).

In a similar manner but starting from 2,4-difluoro-3-hydroxybenzaldehyde was prepared
Ethyl N-(3-trifluoromethyl-4-fluorobenzyl)-4,6-difluoro-5-hydroxyindole-2-carboxvlate




35 WD 01/51466 PCT/ GBOL/ 00069 -31 (iv)
Met hyl - N-(3-trifluoronethyl-4-fluorobenzyl)-4-fluoro-5-benzyl oxyi ndol e-2-ca

rboxyl at ey o3Adh hydri de (60%in mneral oil, 75ng) was F1R06k9
solution of nethyl-4- fluoro-5-benzyl oxyi ndol e-2-carboxylate (257ng) in
di met hyl f or mam de (10n1) cooled to 5C 5 and the mxture was stirred under
an argon atnosphere for 30 mnutes. 3 %7 | uor onet hyl - 4- fl uor obenzyl

chl oride (280nmg) was added and the m xture was aIIovved to warmto room

t enper AHUXMRAGD SR 9 B 3. §%@, 31D), SBO0HoRTE), 7PRe.6@bnt DN T kisut); welz

parti tlwWen ethyl acetate and water. The organic extracts were
washed dried (MgSOX4), concentrated in vacuo and purified by

flash qghy. (¢ QuRbRGHARI LIS AGy1h-QhE S 308y dh SR 2 RY ¥ AR \ﬁéshw

acet at é/1so-hexane as eluent, to gl ve the desired product (140ny, 34% . 1H

NNR ( ODPBd B8 eﬂly@%\l—(%h‘l)ﬂuoﬁomahﬂsﬁ} cmbi)obeﬁzylf)@{chl,orczmetnoyaaﬂdone Zm 4H)
a_sinm.|lar n'anner but usin

oy oAty Rt iveisied b Sreiad 28 dereribeda Br b pafoaeia B BVR KCPRoCDY 6

3206 yi A Oni FCREAIESFIFE D) 30 2R 0 TSRS By ST DY 6% ¢
2H), 7. 7470(d21KmMm/BHB0, BBM-EB) (m 3H) . (v)

Met hyl =N- (3-tri fl uoromet hyl - 4-fl uorobenzyl ) - 4-fl uor o-5- hydr oxyi ndol e- 2-carb
oxylate 20 A m xture of

met hyl N}I—é}% !ngl fl uor onet hyl - 4-f1 uor obenzyl)-4-fl uor o- 5-

benzyl e- 2-carboxyl ate (140nmg) and 5% Pd/ C (50ng) in ethyl acetate

(10ni0) Btiad 5-sdetoxkedblonttndode-Dydivegdateat mosphere for 5 hours, filtered
t hrough celite, concentrated in vacuo and purified by flash col um

chr omat ogr adﬁ?rqyg@wgcmngndaﬁ@ &he) Bhs @_@SQ 504 stinigd sodwieaneniecting §-8tokpndele- as

eI uent A9 ‘faﬁ_é’bez )e%'lélgﬁl-(gmdﬂmrgé ?x}n\‘%%% jrre ONN?H#TCD‘%?’%’WQS’QQ (M H)

I n a SWHtéra'Th%éHﬁR{ng%émﬁﬁdté‘G/a& hﬁe@alaﬁ@ahed f RNz W givetiedflcRpohePad @d
Met hyl -N-(3-trifl uoronet chl or obenzyl ) - 4-fl uor o- 5- hydr oxyi ndol e- 2-carb

oxyI at avhigPoseies (0.23 gt87WRNm§©(CD3 )82.23 60343, 4.3H)q, 28).921Q €ld, 2H), 7.23. 05

wﬂ;m%@ubmgg byl (M 20 5,37 (=1 e 40

d| Veiaoa- hydr oxybenzal dehyde was pr epar ed

Ethyl 5-acetoxy-3-chloroindole-2-carboxvylate

A solution of ethyl 5-acetoxyindole-2-carboxylate (500mg) in dichloromethane (10ml)
was stirred at room temperature in the presence of N-chlorosuccinimide (297mg) and
0 potassium carbonate (279mg) overnight. The resulting precipitate was collected by filtration,
washed with cold dichloromethane followed by water and dried under vacuum overnight to
give the desired product as a white powder (425mg, 75%). NMR: 1.35 (t,3H), 2.25 (s,3H), 4.4
(9,2H), 7.1 (d,1H), 7.3 (s,1H), 7.5 (d,1H), 12.2 (s,1H); m/z 281.9 (MH").
Method C 3

'S Ethyl 5-acetoxy-3-iodoindole-2-carboxylate

A solution of ethyl 5-acetoxyindole-2-carboxylate (1g) in dimethylformamide (2ml) was
stirred at room temperature in the presence of potassium carbonate (1.12g) and iodine (1.029g) for
18 hours. The reaction was diluted with water (30ml) and the resulting solid was filtered, washed
with water and dried to give the desired product 1.32¢g, 87%). NMR: § (CD3SOCD3) 1.4 (t, B;H),
0 4.4 (q,2H), 7.1 (d,1H), 7.15 (s,1H), 7.45 (d,1H), 12.3 (5,1H): m/z 372(M-H")
Ethyl N-(3-fluoro-4-trtifluoromethylbenzyl)-5-acetoxy-3-iodoindole-2-carboxylate




Et hyl N-(3-trifluoronethyl-4-fluorobenzyl)-4

6- di f |l uor o- 5- hydr oxyi ndol e- 2- car boxyl ate WD 01/51466 PCT/ GBOL/ 00069 -32 'H
NVR (CD3$Q@Q§)51§563 80 (s, 3H), 5.80 (s, 2H), 7.20-7.60 (MpEDgo1Rod8 (S,
1H; mz 402.2 (MH)

Et hyl - N-(3-trifl uororret hyl - 4- chl oroberﬁ/‘l) 4- chl or o- 5- hydr oxyi ndol e- 2- car bo
xylate was prepared from

et hyl - N- ( 3- Icr11ﬁcpluﬁ%ﬁféth|5-apﬁt0@fvér@§ewé91|e)2-marbwyé&t@(@Dm) froxyi ndol e-2- 5

((:"é)gg gh?gg%n%é d{agl §1§h§0\%§ %H(gegl p?ﬁas ?ﬁ)c &frl%oendgrfl (?4&‘1 traé2 % X\Jclgllo%% 10
6. 99- 110hg)f #ad BHhoro/3-&ifiubréfethiiberdy) bronfidd (330 1T1|)ev miRire $39 stitte ok YR H)

Met hod C 10 Ethyl 5-acetoxy- 3-Dbronoi ndol e- car oxyl at N-Bronobsucci ni m de

(0. 14 fgv}lrafﬁbe gy ves dilued with avases|(LQmb Iand)ﬁxtmcltqdl wigh etbgl asespien dbe erganic

2-C b e ) e reacti sstlr

hou?i 94% tgtwﬁf){ﬁ‘—é?ﬁi g%ﬂcgnﬁ%c{_%rﬁfpuﬂ’fgd @éfﬂ ﬁiﬂ”@@‘?% t@“\ﬁai/eﬂhy er ed and

dri ed dc@tatéﬁ@&lﬁeiéﬁe t 0 79 .

] el fold gsm%er(mﬁt t{)_i%{v% tﬁ@&q&%}e@gr@acﬂgzqvgg S W (@Bégéc%%) ?

1H), 730, 31d), 2139(s, 32, 28 (Gh2H), 515 (saH), 3261, M), Me(hptESZ ek H): m/z 550

5- acet 3-chl oroi ndol e- 2- carboxyl ate A sol ution of ethyl

5- acet(%?)ndol e- 2-carboxyl ate (500nmg) in dichloronmethane (10OM) was

stirred at roomtenperature in the presence of N-chlorosuccinimde (297ng)

and !0 potassium carbaonate (279nmg) overnight. The resulting precipitate was

col 10 db edirbarfrdrneabutasing thesgpechiate ethyt 6ladetdik w-Bihalcdmiibanerbbrlla@upd by

wat er _and g d under vacuum overnight to give the desired product as a

mhutebﬁ%é P‘?%‘QS‘F@W PAERh - NI\/R 1.35 (t, 3H) 2.25 (s,3H), 4.4 (q,2H), 7.1
2. A ! ). NEthod C31!5

5- aceﬂ@%waldoh% 2(MH+))oxyI at e (I g) in d| met hyI for mami de (2rr1) was stirred
1.12g) and
latoat er (30ml)

3 [\ )-S5 880 FRIEOIH ¢ ;

e L5 S5 A AT P a5
(m, 1H), 7.4 (m. 2H); m/z 502/504 (MH").
Ethyl N-( 3-trifluoromethyl-4-chlorobenzyl)-5-acetoxy-3-bromoindole-2-carboxylate
79% yield. NMR (CDCl;) 8 1.4 (t, 3H), 2.35 (s, 3H), 4.4 (q, 2H), 5.8 (s, 2H), 7.05 (d, 1H), 7.1 (dd,
1H), 7.3 (m, 1H), 7.4 (d, 1H), 7.5 (m, 1H), 7.6 (s, 1H); m/z 518/520 (MH")

20 Ethyl N-(3-chloro-4-trifluoromethylbenzyl)-5-acetoxy-3-bromoindole-2-carboxylate

63% yield. NMR (CDCL) & 1.4 (t, 3H), 2.35 (s, 3H), 4.4 (q, 2H), 5.8 (s, 2H), 6.95 (d, 1H), 7.1 (dd,
1H), 7.25 (m, 2H), 7.5 (m, 1H), 7.6 (d, 1H); m/z 518/520 (MH") .

Method D
25 Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-3-methoxy-5-hydroxyindole-2-carboxylate

(i) Ethyl 5-acetoxyindole-2-carboxvlate

A mixture of ethyl 3-benzyloxyindole-2-carboxylate (10g), cyclohexene (50ml) and 10% palladium
on carbon (2g) in ethyl acetate (SOOinl) was refluxed for 4 hours. The mixture was cooled and
filtered through Celite. Acetic anhydride (5ml) and N-dimethylaminopyridine (0.1g) was added and
30 the mixture was refluxed for 15 mins. The mixture was cooled and ethanol was added to destroy
excess acetic anhydride. The mixture was concentrated and the residue was recrystallised from

othyl acetate/iso-hexane to give the desired product as white needles (6.44g, 77%) NMR



;0 4.4 (q,2H), 7.1 (d,1H), 7.15 (s,IH), 7.45 (d,1H), 12.3 (s,1H): mz
372(MH) Ethyl

N- (3-f 1 uofey fissiddel T | uor onet hyl benzyl ) - 5- acet oxv- 3-i odoi ndglgrdpfRphexy! at e
WO 01/51466 PCT/ (BOL/ 00069 -33 To a solution of ethyl

5- acet oxy- 3-i odoi ndol e- 2- car boxyl ate (4®0ng) in di methyl f or mam de (15ntl)
was added potassium carbonate (340ng), tetrabutyl anmonium i odide (10nyg)

and 4- f(lomso)ci)396|1fjst(@r31{§en hyl©ergys. 3®(quIHJe7 03&0mm), 7.796s, rm;tww(d/\@ﬂ)

stirred for 18 "hours. The mxture was diluted with water (I1Od) a

ext r act B2 (4, thD.et 1A (bacHDarwz (NHE or gam c 5 extracts were dried,
concentrated and purified by colum chronmat ography using 5% et hyI

acet ate/i so-hexane as the eluant to give the desired product (520ny, 89% .

NMR ( faac@cox dr%ztglhdolg-lﬂeaﬂ?o te(s, 3H), 4.3 (q, 2H), 5.85 (s, 2H),
7.2 (m - mz 550 (M#) 10 In a simlar

manney Bua smlghcprgoﬁ dﬁbyleﬁpzmetqwmdeleei hzyrbOBylac éig)masadd@d s:ndmlm heri@-@aghiolywved e

"y beneyiobui By el SEBR RO 55t Sheb bl AT Poory Rk Vet gvavehite

Et hyl Ney{xture was cooled%' -10°C and the remainder of the acetic acid was added. The mlﬁ \rv
3-trifluoroneth uor obenzyl ) - 5- acet oxv- 3- br onoi ndol e- 2- car boxyl ate 15

96% y| eilhbweﬂlMRs’r(rCﬁDCl&hoﬁs 1A4ur(1’tex aﬁnbl)mt of s8diim, niBit (10g) 4nd ageti2 laid (F0MBH was,
2 0-7.2 . mz 502/ 504, (M) Et hyl
N—H) - taddeq areff%lﬁé@smnnwmrs W&BéW’z’ %réf%%e%%'}:%e @lﬁﬁr&ﬁmsmmt@(n? d bstisen ?/at e

S BB ey EesSripd i pd gl o Sy

7 6 (s, Héxdne wakk add&=i8ma 20: l(eEMtlu)lg Q(ﬂhdit/hs/ﬁltered to give the desired product (5.2g, 94%).
N-(3-chloro-4-trifluoroneth nzyl ) -5-acet oxv- 3- br onoi ndol e- 2- car boxyl at e
6356 y1 VMR (R XDoR) 35514 5 (QOHILE (8, 156 {4 @oii, 4, (8); rHepTS VRIS
oH), 6.95 (d, 1H), 7.1 (dd, 1H), 7.25 (m 2H), 7.5 (m 1H), 7.6 (d, 1H):
mz 518/520 (MH). Method D 25 Et hyl

N- ( 3- t r(iif) BiRyIORbLINky-4-EbloRyasl Yt dbskyi@E hoxy
5- hydr oxyi ndol e- 2-carboxylate 01 Ethyl'5-acet OX%I ndol e- 2- car boxyl ate A

m xt Ur eTod sedatigr Ofﬁﬂbﬁdﬁza,clemwmgméol} aarrb@xo;mta( 6g)limd)2- dr@kﬂ@rqﬂﬂme ivens @8 dedl )
s L0 Bl A%, B0, ROD 20N L BL M SRS 0L s ey o
anhydr i fHR nifre Whd r@fﬁ&e&"f&* 1%eiduyd. ik RARNEd Hhdeoncthtiatd) andRfe ARGRIAg 3 due was
purified by column chromatography using 20% ethyl acetate / isohexane as eluent to give the
desired product, which was purified further by titration with diethyl ether (2.34g, 50%). NMR
20 (CDCls) 8 1.4 (t, 3H), 2.3 (s, 3H), 4.05 (s, 3H), 4.4 (q, 2H), 7.05 (dd, 1H), 7.2-7.25 (m, 2H), 7.45
© (d, 1H), 8.4 (bs, 1H); m/z 278.4 (M+H").

Method E
Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-chloroindole-2-carboxylate
25 (i) Ethyl 2-acetyl-2-(N’-(3-chloro-4-methoxyphenyl)hydrazino) propionate
Ethereal HCI (60 ml) was added to a solution of 3-chloro-p-anisidine in ethyl acetate (300ml)

to precipitate the salt, which was isolated by filtration and air dried. The salt (18.5 g) was
suspended in 1.5 N HCI (230 mi) at -5°C under argon. A solution of sodium nitrite (6.9 g) in
water (50 ml) was added over 15 minutes to form a solution/shurry, which was stirred at -5°C

30 for a further 1 hour. (solution A)



30 the m xture was refluxed for 15 mns. The m xture was cool ed and et hanol
was added to destroy excess acetic anhydride. The m xture was concentrated
and the rq,gj(q%q%\@as recrystallised from ethyl acetate/isgdegRos@ Ji ve
the desired product as white needles (6. 44g, 779 NVMR WO 01/51466

PCT/ GBOL/ 00069 -34 (CD3SOCD3) 8 1.33-35- 3H), 2.23 (s, 3H), 4.32 (q, 2H),
7.0 (dd, 1H), 7.13 (s, 1H), 7.38 (d, 1H, 7.42 (d, I H, 11.93 (b's, | H);
m z (MHOl(lﬁlml)Ofaoﬁyllm Bydiodide (3@ Ehinovaten(le nd) was bddeglitan@oBitido ofiethgl 2 i on of

et hyl 0 t bo added sodiumnj trj 20

ol | owdirthraieRatyfs Sratimpba ot S8 TpRiseto ves St Shafer's

addi t i Girthd? N N EMITES pYERSs BYR LY BSted Mbyrﬂlldiﬁbﬁ 8fé%ﬁuﬁ994t§tg é%) d(%& igpd the
remai nder of the acetic acid vvas ad he m xture was to stir
for 18E‘)ours A further amount of sodiumnitrite (1 Og) and acetic acid

Om.) was added and the resulting m xture was stirred for 18 hours. The
mxt dre was partitioned between 10 ethyl acetate and water. The organic

ext r acisyMehLS %@%cf(ﬁﬁ%lsol 16rgﬂ v?/g FC@BQE@ bah qyésoallbﬁ/‘é’déée)y 10 i O%ﬁ‘ﬁe was

added and the resulting so tere Ive t uct
(5 29, t@vpdratureNivier 8 GBBGE defde Parfitibhing Delweed “&te(rQZS(Blhﬂ) and.efhyladdtatel¢dpo 7. 4 (d,

sl o e o e
| o) AR S R R AT 1 L1

t he 10e¢TiE12196); NMRY(ODEI3ES1.28(1, SRR . 63)('s 18), IZCBAII(S 3H')13 9'81(24'(31!{)94%54 35
concentrat ed and the resultlﬁ% resi due was urified by col um

chr om(@g?ﬁbﬂyﬁ%@b Hé) 6% Eeh acgét(dst]eH)m( H3@O uent to give the
desi LLitrat th di et hyl th
(5 2 2 B higHBtl ctf@gieh S o Wiy Bfbptigtne s ipeieat o8 (L% 3y "
(9, 2HEshyT 2QBetlyHo (NLLD- ﬂuzr024 ﬁe%’r%)dvﬁhen?fﬁhvdrzzlﬂé) profiondts) . 8.4 (bs, 1H); mz
278.4 (MiH ). MNethod E Et hyl

N- ( 3- t NMR (0P Ry) 8 4.261(t, 3HOLBHZ (4, 35r2n35/(s638h 4dY @i 3idp 14 (@ 2H), okl ate 25
i t chl o 4- et hoxyphenyl ) hydr azi no r opi onat e
(Et%és Eﬁ) ﬁﬁf@@%%&&(@a %%@ uti gﬁ ofyS) CK| or o- p- ;n}osi gi ne in

et hyl  aegtigtifr (38R it straRm%rfﬁﬁﬁ @'St-&’ﬂ:ﬁof(h@ 5&‘111& afithe Ba ?ﬁ&g | hsg! ated by

filtration and air dried he salt suspen nl5 N Hd

(230 nE}h@tZ-{Eﬂz,ﬁnﬂ@ﬂomFﬁmethoAymmgt)hmnazmﬂo)smdbmmtmi trite (6.9 g) in water

50 m tes ma solution/slurry, which was
P AR TICBEIS S DA T 30, 208 5. %s & Sl 430 3 7 13 6, 28, 753 o,

1H); m/z 307 MH")
20 (ii) Ethyl 5-methoxy-6-chloroindole-2-carboxvlate

A solution of ethyl 2-acetyl-2- {N’-(3-chloro-4-methoxyphenyl)hydrazino} propionate (1 g)
and p-toluenesulphonic acid (1 g) in toluene (30 ml) was stirred at 100°C for 18 hours. The
mixture was then concentrated and purified by column chromatography using 15%
ethylacetate / isohexane as the eluant to yield the desired product (70 mg, 8%); NMR (CDCI3)
25 & 1.42 (1, 3H), 3.95, (s, 3H), 4.42 (q, 2H), 7.11 (s, 2H), 7.46 (s, 1H), 8.86 (bs, 1H)
In a similar manner but starting from ethyl 2- acetyl—2 -(N’-(3-fluoro-4-methoxyphenyl) hydrazino)
propionate was prepared :
Ethyl 5-methoxy-6-fluoroindole-2-carboxylate NMR (CD3;SOCDs) 6 1.3 (t, 3H), 3.8 (s, 3H), 4.3 (q,
2H), 7.1 (s, 1H), 7.2 (4, 1H), 7.3 (d, 1H); m/z 237 (MH")
30 In a similar manner by starting from ethyl 2-(N’-(3,5-dichloro-4-methoxyphenyl) hydrazino)

propionate was prepared :



30 for a further 1 hour. (solution A) WO 01/51466 PCT/ GBOLl/ 00069 -35 A

sol ution of sodium hydroxide (5.36 g) in water (10 m) was added to a

sol ution @fp AlNYds- 2- met hyl acetoacetate (13.5 m) in et harpéﬂT/ 8A/00dey at

5C. The reaction was stirred at 5C for a further 1 hour an e pH was then
adjusted to 4 by addition of sodium adétate (20 g).(solution B) 5 Solution
B was added to solution A at -5C and the m xture was allowed to warmto

ambi eRthyl senmmt-m6ailaue:rouaioh:9mrcsrbbﬁ1@treem {CDiSTCDY SbBBg\/@eBIH)NQt(fSV(s (830
m ) and eth Iacet ate (250 m The organic phase was dried (MySO4),

conceﬁtgf’fé% )uﬁébl(q, 6236@ Dr 76 il 1 91@@319&1{ Br omat ogr aphy using 15%
et hyl ‘ I ) . i red rthuct 10 (7
g, 21% i & ADIPe3 08 (s,
3H), Eth?y? 5 %&ﬁox%é%h@k@md(ﬂe-@%af%xyﬂak@ was7 allZﬁat(aQ dmhlj'—‘}nﬂlﬂm%gthgrﬂdf- 1H) m'z

270% CH3COH)+ I'm a simlar manner but starting from
3-f uglplgmbemy[l hronyida psmgéhq,mgthpd@lpgy dageribed in Method A(iii) to give the desired

Eth t t e NVR
cobsPiangs: @54 Mesbe) SRR GOEE ST B SH) SIS AR B g 2 (g
2 7 255( M) | I
msl_l?merT ﬁ’uzgfgs&sart)l ﬁg"})%gs Iﬁ) (7%(1 fcﬁ)o’r](ésgd(lq{)h%% I'ne \M(iS pz epgr Zld:SI mEt ﬁgu
2-(N -(3,5-dichl oro-4-net hoxyphenyl)hydra2| no) prop| onate NVR (CDC13) 8 1.4
t 3 2..05 7.52 9b
( Q%Slgwr m%}e%m@ tﬁ? aErWP@J;%%lﬁMb@ZM@%Wﬁéecﬂ’répaze‘éalr_%oxyI ate A
fzﬁc Bo%n h é (s Dy dr azi no}

p (30 M) was

stirr Bmfa(cmmbg)rs 1&5 rqgeHs 3.9 t@ 3Hm4>s3 o, QHMa‘ﬁ85 tb?uﬂc;ompem(hamm ABs

purified by colum chromatography using 15% ethylacetate / i sohexane as

t he efd:dRb, 1%(5,”151){1 the desired product (70 mgy, 8% ; NWVR (CDCl3) 25 8 1.42
. 95, b 7. |

(t, 3 7.46 (s, 1H), 8.86 (bs,
1H) | O A

5. ! :

prgg:r ed :@C?Egﬂ%]@éﬁgéng?sg&é g fg]gé(;?g?ndop ng{a?%gsgg?%t? I(/Il? aiﬁ’]\d,’ES[lB) 8

1. 85 (€m. BH) 753(d811®5 7.6B3(6) 1H91 3 (q,

Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-methoxy-6-fluoroindole-2-carboxylate
NMR (CD3SOCDs) & 1.36 (t, 3H), 3.92 (s, 3H), 4.31 (q, 2H), 5.72 (s, 2H), 6.95-7.05 (m, 2H),
7.15 (d, 1H), 7.3 (s, 1H), 7.36 (d, 1H), 7.43 (s, 1H).
Ethyl N-(3.4-dichlorobenzyl)-5-methoxy-4,6-dichloroindole-2-carboxylate

20 NMR (CDCI3) 6 1.39 (t, 3H), 3.91 (s, 3H), 4.33 (g, 2H), 5.7 (s, 2H), 6.82 (dd, 1H), 7.11 (4,

| 1H), 7.24 (s,‘ 1H), 7.34 (d, 1H), 7.42 (s, 1H)

Ethyl N-(3-trifluoromethyl-4-dichlorobenzyl)-5-methoxy-4,6-dichloroindole-2-carboxylate
NMR (CDCI3) 6 1.4 (t, 3H), 3.95 (s, 3H), 4.35 (q, 2H), 5.75 (s, 2H), 7.0 94, 1H), 7.25-7.5 (m,
4H).

!5 Ethyl N-(3.4-dichlorobenzyl)-5-methoxy-6-chloroindole-2-carboxylate
NMR (CDCI3) § 1.36 (t, 3H), 3.94 (s, 3H), 4.31 (q, 2H), 5.69 (s, 2H), 6.82 (dd, 1H), 7.09 (d,
1H), 7.14 (s, 1H), 7.24-7.35 (m, 3H); m/z 414 (MIH)
(iv) Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-chloroindole-2-carboxylate

A mixture of ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-methoxy-6-chloroindole-2-
30 carboxylate (650 mgs) and trimethylsilyliodide (0.8 ml) in chloroform (50 ml) was stirred at
50°C for 18 hours. Further aliquots of trimethylsilyliodide were added until no starting

material remained and the reaction was then poured into methanol (100 ml).The mixture was



2H), 7.1 (s, 1H), 7.2 (d, 1H), 7.3 (d, 1H; mz 237 (MHd) 30 In a simlar
manner by starting fromethyl 2-(N -(3,5-dichloro-4-nmethoxyphenyl)

hydr azi noygo Qis2Risonate was prepared : WO 01/51466 PCT/ GBoycqq@gﬁmO%ge Et hyl
5- met hoxv- 4, 6-di chl or oi ndol e-2-carbox L | ate NVR ( CD3SOCD3) 1.38 (t, 3H),
2.08 (s, 3H), 3.84 (s, 3H), 4.31 (q, 2I-_|)37723(s 2H) , 75(bs 1H); mz
307 (ML{ ) (iii) Eth )

3-trifluoromethyl-4-chl orobenzy) - 5- met hoxv- 6- chl or oi ndaol e- 2- car boxyl at e

Et hyl 5- F8R8%ped vaderaragyoa @nﬁeé&ryw@m@f&oma@g@apiay nEpsd S ethyl acetate /

3-triflur I I i bed
' vt hod Rprig e el PRRORL aetcA otk Mpbo Rl 050 AR IR 55
1.36 (t, (SBX:B).% 936 thH%hD:H &, 251) (5375 (&H)H) Ww(hqu) 72?4H2 51 fm13HY 5.38%H) .
7.29 (s, 1H), s, 1H), 7.35 (d, 1H), 1H) In a simlar manner
usi ng théfﬁpbf’f‘bbié i ndol e and benzyl hal i de were pr epared: 10 Et hyl
(3-trifl uoronethyl -4-fl uorobenzyl) -5-net hoxv- 6-chl or oi ndol e- 2- car boxyl at e
NI\/R(CBSSOCDB) 6 1.25 (t, 3H, 3.9 (s, 3H), 4.3 (q, 2H, 5.85 (s, 2H),
7.1-7. 4 (A sthiflar ndan@er, bﬁﬁusﬂ%@thylm—% Ae$tluokbtheth J21Y1|uorobenzy1) 5-methox L0y -6~

N—(3 4- di chl or obenzyl ) - 5- met hoxy- 6-f | uor oi ndol e- 2- car boxyl at e
(msmhlomlndQQZ(qarbmgate & @hylN-(BHdichdorgbengyl)-2Hnethexyrb-fluwroigddle-26. 9 (d,
1H), 7. 3-

N5 L R OGraRR SR L plb e s s st Sk P B Al Eoplgy oo

CD3 T I (8) (0] T €
QNSS a 0%%)(3& &mﬁl@ &Henzy?ﬂd)s §h&§r -6 %hl ?d'ﬂd 1é’c2§"c% lfo‘i{la%"@r {71 ?\1293 (S 1 "

Et hyl 1& (f@ﬂlmrdmctﬂlbfbﬂmhhmqbdn;zylhaéﬂeethmv641u6rodmdoﬂﬁ Maxhod;dhte—cﬁedm be@y| at e 20
NMR ( CDCL3 7 (s, 2H), 6.82

(dd, 1H)) é}“OfimE yl- ﬁf%hm?b@éy’(%ﬁgfﬁfxyﬂ %%C%laroglldrfo‘ﬂ?a&b?xxﬂéte 1H) Ethyl

N-(3-tri f“} % 4-di chl or obenzyl ) - 5- net hoxv- 4, 6- di chl or oi ndol e- 2-car bo
xyl at e % 13) 814(t 3H), 3.95 (s, 3H), 4.35 (g, 2H), 5.75 (s,
2H), 7. OEﬂd/.l Ne@)triflaoREnathd-4- ﬁuorobéﬁzvl)#ﬁhvdroxv@ chloroindole-2-carboxylate

Et hyl N- (3, 4- di chl or obenz ‘)éQ v- 6- chl or gi ndol e- 2-carbox | ate NWVR
(CDCL3)  83% y3gd( gq;m@ 3) %1 2%@1) 3Hh4é’~§ (@2Hp P85 (5. 28D, 74:7.294m, B34 dd,

1H), 7509 ¢fh, 7.§ @, 185, 724 %H),% G, (4% 43 (et mz 414 (M)
Ethyl N-(3.4-dichlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylate
31% yield. NMR (CDCI13) & 1.4 (t, 3H), 4.3 (q, 2H), 5.7 (s, 2H), 6.8 (dd, 1H), 7.0 (d, 1H), 7.1-
7.3 (m, 2H); m/z 380 (M-H")
Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylate
20 26% yield. NMR (CDCI3) & 1.35 (t, 3H), 4.31 (q, 2H), 4.98 (bd, 1H), 5.72 (s,2H), 6.96 (d,
" 1H), 7.01 (dd, 1H), 7.23-7.3 (m, 2H), 7.37 (d, 1H), 7.44 (s, 1H);m/z 414,416 (M-H).
Ethyl N-(3.4-dichlorobenzyl)-5-hydroxy-4,6-dichloroindole-2-carboxylate
69% yield. NMR (CDCI3) & 1.39 (t, 3H), 4.34 ( q, 2H), 5.65 (bs, 1H), 7.7 (s, 2H), 6.82 (dd,
1H), 7.1 (d, 1H), 7.23 (s, 1H), 7.33 (d, 1H), 7.35 (s, 1H); m/z 436, 434, 432, 430 (M-H")
25 Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-4,6-dichloroindole-2-carboxylate
80% yield. NMR (CDCI3) 8 1.39 (t, 3H), 4.36 (g, 2H), 5.66 (s, 1H), 5.75 (s, 2H), 7.0 (dd, 1H),
7.12 (s, 1H), 7.35-7.41 (m, 2H), 7.43 (d, 1H); 466, 468 (M-H"
Ethyl N-(3.4-dichlorobenzyl)-5-hydroxy-6-chloroindole-2-carboxylate
37% yield. m/z 398 (M-H")

30



(iv Ethyl

N-(3-trifluoronethyl-4-chlorobenzyl)-5-hydroxy-6-chl oroi ndol e- 2- car boxyl ate
A T XEUT ey 013 iyl __ PCT/GB01/00069
N-(3-trifluoronethyl-4-chl orobenzyl)-5-met hoxy-6-chl oroi ndol e-2 30
carboxylate (650 ngs) and trimethyl sil yI gdl de (0.8 m) in chloroform (50
m) was stirred at 50C for 18 hours. PPher al i quots of
trimethylsilyliodi de were added until no starting material remined and

t he reactMethodd2 ¢ hen poured into nethanol (100 m). The m xture was WO
01/51466 by . C 3 't%d by

3 e eluant to
NIVR (CDC13) 6

colum c

yield the(lw ﬁﬂqdﬁﬁdk@@bro@@olﬂddwm(ﬁrmmat% (276 ol 44 ,
1.36 (t, 3H), 4.31 (q, _2H), 5.75 (s, , ¢;§1 1H), 7.24-7.51 (m 3H),
7.38 (d, The nalyoceckumdeﬁcmbedmmsthod Eél)s(uhwaaremﬁ w¥ing Bpromeidngetpky pniline to

M (311 st H%‘ér?ﬁ%g?ﬂu&{ el g{&ﬁ-yh)Nﬁﬁ‘Bﬁ%Yds) §1.30 (t, 3H), 3.80 (s, 3H), 4.30 (g,
N- (3, 4- dixghyl ppo nﬁéq »z%(gelt}boxxo f1lﬁgorp179ﬂ@0hﬁ );40/2096 38y e or et hyl

N (3, 4-di ch’I or obenzyl’) - 5-net hoxy- i chl or 6i ndol e- 2- car boxyl ate or et hyl
N- (3, 4- di(EhEthybli€Btrfl)orbmetiyhésohlcolrnizyl) 6 avetokp-6bromohhoie- -2caerboxyletehyl N- (3

10 trifl thI-4 I b | ) -.5:.0et h 6-f I dol e- 2- car hoxyl at e
or e'[ Ihy| Li%f %gcn;ced re desc%ft])eg rn? m%t % 132(1) (ii1 Wasor)é eated usijnogrtgé Qplg)ropwte benzyl%a id

R o e e e

dr oxy-16- stgoqs ozm)dohe(ar qan) bm«y{sam) m(ya; eH)J 7.6INR 1103 383 )1 HY, &10’(5 (H)

3H), 4.25 (q, 85 (s, ng 3H, 7.4 15 (t, 5 (d,
1H), 7.8In4 Smlllar ma@ng 111& u81|ng|3|) -dlﬁhlgmbfnle lqyldsms prepared :

-(3,4-di Vidj Ité X gyield. NWR
( CDC13) 0 (d, 1H),

7.1- 7. megéhi)(MHf 380 (MH+) EthyI
N-(3-trifl uororret hyI 4- chl or obenzyl ) - 5- hydr oxy- 6 f I uor oi ndol e- 2- car boxyl at e
20 26% yiMethod B8R (CDC13) 6 1.35 (t, 3H), 4.31 (g, 2H), 4.98 (bd, 1H), 5.72
E: 2H)|_1'? %@M@we& 4=£ ofob%I@VD g hgdgroxv-g f‘umro gglé-,’ﬂiar? (Va‘te 1H, 7.44
X3, 4-di cl @ﬂﬁh’W@ﬁﬂﬂu@r&ﬂ&hﬁ%‘cﬂo@b%ﬁmﬁbéﬂzﬂﬁﬁkbﬂfﬁud%@i!hﬁ@]?é}d &rBoBAeYi el d.

NVR (CDCI3) 6 1.39 (t, 3H, 4.34 | 2H), 5.865 (bs, 1IH), 7 (s, 2H), 6.82
(dd, 1H), 7. Th¢grocedfyre descaided & Megiod EX)Hi)(vens r@m;atedmsw:?( SyoroH)-benryloxa 36,

434, 432 anﬁ‘ne aé Is\{Lartl_Qng.; material to give the desired product (71% yield): 'H NMR (DMSO-dy)
81.22(t, 3H), 4.25(q, 2H), 5.10(s, 2H), 5.90(s, 2H), 6.95(m, 1H), 7.15(m, 2H), 7.30-7.50(m,
20 6H), 7.60(m, 2H)
(i) Bthyl N~(3-trifluoromethyl-4-chlorobenzyl)-5-hydoxy-7 fluoroindole-2-carboxylate

To a solution of Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-benzyloxy-7
fluoroindole-2-carboxylate (Somgs) in ethyl acetate (5Sml) was added a catalytic amount of 5%
palladium on carbon and the resulting was stirred under a hydogen atmosphere for 72 hours.

25 The mixture was filtered and concentrated in vacuo to give the desired product (59mg): m/z

414.25 (M-H")
Example 27

Pharmaceutical Compositions

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

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



25 Ether-(3-trifluoronethyl-4-chl orobenzyl)-5-hydroxy-4

6- di chl or oi ndol e- 2- car boxyl ate 80% vyield. NVR (CDC13) 8 1.39 (t, 3H), 4.36
(d, 2H), ®PA/ue6 1H, 5.75 (s, 2H), 7.0 (dd, 1H), 7.12 (orddokbeso
7.35-7.41 (m 2H), 7.43 (d, 1H); 466, 468 (M H) Ethyl

- (3, 4-di chl orobenzyl ) -5-_hydroxy-6-chl org i.ndol e- 2-carboxyl ate 37%yield.
mz 398 (MH 30 WO 01/51466 PCT/ GBOL/ 00 -38- Method E2 Et hyl
N-(3-trifluoromethyl-4-chl orobenzyl)-5-acet oxy- 6-bronoi ndol e- 2- car boxyl | ate
(1) Ethyl-5-nmethoxy-6-bronoi ndol e-2-carboxyl ate The procedure described in
met hod Eg ) (11) was repeated using 3-brono-4-nethoxy aniline to 5 give

t he desi gd product (24%vyield): 'H NVR (DMSO-d6) 81.30 (t, 3H), 3.80 (s,
3H), 4.8Gab@t1 2H), 7.05 (m 1IH), 7-2Pm(g§ablét|‘|), 7.60 (s, IH, 11.79 (s,
1H; Mz 296.3 (MH'). (ii) Fthyl
N- ( 3-t r i CoupoonéXhy| - 4 chI orobenzyl) H1@tet oxy- 6- br onoi ndol e- 2- car boxyl at e

0
The pr ogedure—deser-bed—in—rethod-A)—{H)—was—+epeated—using—the
appr opi ﬂié"tﬁ%f“n@;ﬁmhal ide to give the Wsit e

81.22 ({

d product : 'H NWR (DI\/EOdG)

7.40 (s Ci??%"z‘_‘@%@ggfgﬁmm 7.63 (s, 1?;? 7.68 (m 1H), 8.10(s, 1r5 |H31 a

sim | ar | vefinedtarbil ag@§ (3% wiv pagié)chl or opgpzyl chloride was prepared :| Ethyl

N- (3-trfluoronmet -chl or ohpnzvl -b- acet oxy- 6- br onni ndol e-2- carbox | ate
mz 486 Ma(gm&rl)mmat@d E3 15 Et hyI 3.0 _
N ( 3- t r HHuererethiyH—4—chl-erobenayH)—5—hydroxy—FH-deretndele—2-carbox | ate

Liuorol
(i) Ethyl N-(3-trifluoromethyl-4-chlorobenzyl)-5-benzyl oxy 7
fl uor oi n@gle 2-carboxyl ate The procedure described in Method E(i)-(iii) was
repeated using 2-fluoro-4-benzyloxy aniline as starting material to give

the des{Teslebmoduct (71%yield): 'H Nl\mggt Od6) 61.22(t, 3H), 4.125(q,

2H), 5.10(s—2H) 5.90(s- 211) 6 95(m 7. 15(m 2H) 7 30-7 50(m 20
6H) , 7. a@pmpoMX(u) EthyI 50

N—(3-tr H=4-——chtorobet ’E‘yl)- )\y--l ferot-nradote—2 Carboxylate
To a so 1:(?(}{ ﬁfE‘E{hyl N(3-trifl uoron%jt%ﬁ 4- chl or obenzyl ) - 5- benzyl oxy-7
f1 uoroi @%s@aﬂne@l@éé’%ﬁrﬂte (5ongs) Tn gphyl acetate (5nl) was addeq a

catal yt| c _anount of

Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0

5
(©)

| Tablet T 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

10



pal | adi um on carbon and the resulting was stirred under a hydogen

at nosphere for
vacuo to @ivf,hilg desired product (59ng):

( Conpositions This Exanple illustrates,
0 dosage forns of the invention
npound X"),
WO 01/ 51466 PCT/ GB01/ 00069

Phar maceuti ca
representative pharnmaceutica

as defined herein (the active ingredient
t herapeutic or prophylactic use in humans:
(a) Tabl éD) 1 m tabl et

tolimt

72 hours.

Compound X. 100 Lactose Ph. Eur

mz

but is not

eing terned "Co

182. 75

Vognool G Sh0E e 3.0 (b) Tabl ot | 1| MPERRLE | Compound X 50 Lac
Ph. Eur 2 Tohnfpoun@oscar nel ose sodium 61§ Maize starch 15.0
Pol yvi nyl pyrrol i done (5% w v paste) 2/25 Magnesium stearate 3.0 5
Tabl et |I|[Dactws¢ BblEat Conpound X 1.0 L488.6se Ph. Eur 93. 25
Magnesium 1.5
(e)
Injection I (50 mg/ml)
Compound X . 5.0% wiv
1M 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%
5 (@
Injection IT 10 mg/ml)
Compound X 1.0% w/v
Sodium phosphate BP 3.6% w/v
0.1M Sodium hydroxide solution 15.0% v/v
.| Water for injection to 100%

(®

Injection 1T (1mg/ml, buffered to pH6)
Compound X 0.1% w/v

Sodium phosphate BP 2.26% wiv

Citric acid 0.38% wiv

Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

10

25 The m xture was filtered and concentrated in

414.25 (M HorfaiRbeso

27

i nt ended

for
- 39_

ose



Croscarnel | ose sodium 4.0 Maize starch paste (5% w v paste) 0.75
Magnesi um stearate 1.0 to WO 01/51466 PCT/ GB01/ 00069 -40- (d) Capsule

g/ capsul §o apgund X 10 Lactose Ph. Eur 488.5 Magnesi umpkqigpdifb
Injection I 50 m/m) Conmpound X 5.0% w v "
15.0% v/v 0. 1M Hydrochloric acid to adjus

400 4.5% w v Water for injection to 100% 5 (f)

Conmpound 1.0% w v Sodi um phosphate BP 3. 6% wW v

solution( .0% v/v Water for

injection to 100%

I njection 11

069
1M Sodi um hydr oxi de sol ution

pHto 7.6 Polyethylene glycol

10 mm)
O 1M Sodi um hydr oxi de
(g) Injection 111

(1mg/m,
Ctric

ion to

aci d 0. JMBBIL polyethyl ene al ycol  BBBL Sobwi v Water for inject
100% Compound X 10.0
Sorbitan trioleate 13.5
Trichlorofluoromethane 910.0
Dichlorodifluoromethane 490.0
®
Aerosol IT mg/m]
Compound X 0.2
Sorbitan trioleate 0.27
Trichlorofluoromethane 70.0
Dichlorodifluoromethane 280.0
Dichlorotetrafluoroethane 1094.0
5 0)
Aerosol III mg/ml
Compound X 25
Sorbitan trioleate 3.38
| Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
Dichlorotetrafluoroethane 191.6
(k)
Aerosol IV mg/ml
Compound X 25
Soya lecithin 2.7
Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
Dichlorotetrafluoroethane 191.6




10 WO 01/51466 PCT/ GB01/00069 -41- (h) Aerosol | mg/m  Compound X 10.0
Sorbitan trioleate 13.5 Trichl orofl uoronet hane 910.0

Di chl or odiyld 4@ get hane 490. 0

(i) Aerosol

Sorbitan trioleate 0.27 Trichl orofl uoronethane 70.0
Di chl or odi fl uoronet hane 280.0 Dichlorotetrafluoroethane 1094.0 5 (j)
Aerosol Il my/m  Conpound X 2.5 Sor bit4T triol eate 3.38

Trichl orof | uoronethane 67.5 Dichl orodi fl uoronet hane 1086. 0

Di chl or ot(Bt r af | uor oet hane 191. 6

(k) Aerosol IV mm Conpound

13 my/m Conp@iERtcehDodss

X 2.
ane

5
1

S R o oerone o0 0 o W e S oo™
Compound X 40 mg
Ethanol 300 pl
Water 300 pl
1-Dodecylazacycloheptan-2-one 50l
Propylene glycol to 1 ml
Note:

10

15

20

25

Soya
086.0

Compound X in the above formulations may comprise a compound as illustrated in

Examples herein.

The above formulations may be obtained by conventional procedures well 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, sorbitan sesquioleate, polysorbate 80,

polyglycerol oleate or oleic acid.



-42 G ntnment M Conpound X 40 ng Ethanol 300 | Water 300
1- Dodecyl azacycl ohept an-2-one 50 gl Propylene glycol to 1 m Note:

Corrpound SEJ{B% above fornul ations may conprise a conpoyd;@goiidhdedst r at ed
in ereln 5 The above fornulatlons may be obtai ned by
conventlonal procedures well known in % pharmaceutical art. The tablets
(a)-(c) may be enteric coated by conventi ﬂ means, for exanple to

provi de a coating of cellul ose acetate pht haI ate. The aerosol formulations
(h)-(k) may be used in conjunction with standard, netered dose aerosol

di spenser @L%gst he suspendi ng agents sorbitan trioleate and soya |lecithin
may be re by an alternative 10 suspending agent such as

sor bi t annonool eat e, sorbitan sesquiol eate, polysorbate 80, polyglycerol

ol eate or oleic acid. 15 20 25 WO 01/51466 PCT/ GBOl/ 00069 -43- CLAIMS 1.
A conpound- of #heonmeupdeithefprmus( HOR2 RNCOHRS RB R4 m

5
Rl
HO R’

wherein:

R! is hydrogen, halo or méthoxy;

10 R? is hydrogen, halo, methyl, ethyl or methoxy;
R*is ghalo group or a trifluoromethyl group;
R* is a halo group or a trifluoromethyl group;
R’is hydrogen or halo;
RCis hydrogen or halo;

15 provided that when R’ and R® are both hydrogen, and one of R or R* is chloro or

. fluoro, then the other is not chloro or fluoro;

or a pharmaceutically acceptable salt or prodrug thereof.

2. A compound according to claim 1, wherein in the formula (I):
20 R' is hydrogen, fluoro or chloro;
R%is hydrogen, chloro, bromo, iodo or methoxy;
R3 is fluoro, chloro, bromo, iodo;
R*is trifluoromethyl;
R’ and R® are hydro gen.
25



wherein: Rl is hydrogen, halo or nmethoxy; 10 R2 is hydrogen, hal o, nethyl,
ethyl or nethoxy; R3 is a halo group or a trifluoronmethyl group; R4 is a

hal o gr ouRf1sude’ | 1 uoronet hyl group; RS is hydrogen or fd@go1d6odeS
hydrogen or halo; 15 provided that when R5 and R6 are both hydrogen, and

one of R3 or R4 is chloro or fluoro, thep the other is not chloro or
fluoro; or a pharmaceutically acceptable Salt or prodrug thereof. 2. A
conmpound acco&gi ng to claim1, wherein_ in the fornula (1): 20 Rl is

hydr ogen,>-f | udh §°BPOWM aseerdingtojclaimy by miwsesin mcthe drglalnp, i odo or met hoxy;

R3 is fluoro, i I R4 is trifluoronethyl; R5 and R6 are

hydr ogen. 25 %Eg&%§%m&§@%ffnooag -44 3. A conpound according to

claim1, wherd&nish ¢n, ichlona) Ibkorhid ) iodo Blmethoky:dr ogen, fluoro or chloro; R2
pdro A

is hydrogen, chloro, bronp, iodo or nethoxy, R3 is trifluoronethyl; 5 R4
is fluoro, chl rlémﬂ)‘%%e@b’léi odo; R5 and R6 are hydrogen. 4. A conpound

accordisng tooq@gﬁggwg/}é\fgggﬁiﬁ?ﬂéﬁ?}g%forrrul a (1): Rl is hydrogen, fluoro

or chloro; 1 oro,’ brono, iodo or nmethoxy; R3 and R4 are
both hal 0, especindlR%aré hydogen. chl oro or brono, or one of R3 and R4 is
chloro and the other one of R3 and R4 is fluoro; one or both of R5 and R6
is halo. '

4. A compound according to claim 1, wherein in the formula (I):
4 R'is hydrogen, fluoro or chloro;
10 R?is hydrogen, dhloro, bromo, iodo or methoxy;
R? and R* are both halo, especially fluoro, chloro or bromo, or one of R® and R*
is chloro and the other one of R? and R* is fluoro;

one or both of R® and R® is halo.

15 5. A compound according to claim 1 which is a compound of formula (IA):

Rl

HO N

/\/IL

/ R’
N~ “COH
O
R4
da)

wherein R', R* and R* are as defined in claim 1, ora pharmaceutically acceptable

20 salt or prodrug thereof.

6. A compound according to claim 1 which is any of the following:
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxyindole-2-carboxylic acid;
N-(3-fluoro-4-trifluoromethylbenzyl)-5-hydroxyindole-2-carboxylic acid;

25 N-(3-chloro-4-trifluoromethylbenzyl)-5-hydroxyindole-2-carboxylic acid;
N-(3-bromo-4-chlorobenzyl)-5-hydroxyindole-2-carboxylic acid;



15 5. A conmpound according to claim1 which is a conpound of formula (IA):

RL R2 HON C2H CF3 R4 (1A wherein Rl, R2 and R4 are as defined in

claiml1, Qb#@rmceutically acceptable 20 salt or progddchdifnesf- 6. A

conmpound according to claim1l which is any of the follow ng:

N—(3-trif|uoronethyl-4-ch|orobenzyl)-5-hyg$oxyindole-2-carboxy|ic aci d;

N-(3-fluoro-4-trifluoronethyl benzyl)-5-hydroxyi ndol e-2-carboxylic acid; 25
5- hydr oxyi ndol e- 2- car boxyl i ¢ aci d;

N- (3-chl oro-4-trjf t hy| benzyl ) - 5- hy;
N—EB-gr o(r)nr)?4- CM’ r%%%gﬁymé-ﬁ%%@%ﬁﬂ@@e- HRHOXYES eidici d; WD 01/ 51466

PCT/ GBO1/ 00069 = - - g L.ndol e- 2- car boxylic

acid; N (3- brgﬁgﬁfﬂt},}bffgpgﬁﬂgg%%y&%flﬁd)%gdggﬁ@%%b%%%égﬁ%’xyI ic acid; o

N- ( 3- t ri f I uor oive@hyifludroinetion abfusrybonz$h 4 fiesre-sShyllyskynaslngleh@oRykdida@Xxy | i ¢

acCl

N- ( 3-t ri f | uor offe@Hjiflugromstisl-dodverpbgnzal)f4-flesre=shysdyerindplerdsrborylaadidxy| i
id; 5 . . . .

ﬁfl( 3. trif1 uor oﬁé@ﬁ?ﬂpar-oﬁ <ttt 13‘5%‘%?%9 3@)11?'61366? Wi %—hg@rﬁgs}gpgggﬁ’-ﬁ%?cgygs: @8%hoxy

i pdaci d; N (Br(344-chloasteheylyy)6)diéhlbrods-akdrek inBolBYdiaepakyneatig; 2- car boxylic

aci d; )

N (3-trifl uor offeBtijiflugrometisl doibeezghonze) Brivamosi-hydiexasiydoterdtosrtxghe basty| i ¢

aci d;

N (3-trif 1 uor ofvet gy deiorobsnzyDi- romosS-hydiposipdoledroarboxylic 8gdy 1 i

aci d; N—(_3-chloro—4-triﬂuoromethylbenz§1)-3-bromo-5-hydroxyindole—Z-carboxylic acid;
N-(3-chloro-4-trifluoronethyl benzyl) - 3-brono-5-hydroxyi ndol e-2-Car boxylic
acid: 190 N-(3-fluoro-4-trifluoromethylbenzyl)-3-chloro-5-hydroxyindole-2-carboxylic acid;

N (311 wor o Kb I 408 RN SRS T B Ry Bl i Ah oY 1 ©

acid; N (3-fl -
4-trifluor 0fTEtM(Bbﬁﬂﬁ&bﬁeﬁryﬂ-@%i&o%fﬁ%@&%ﬁﬁ@kﬁs%%/&%&pﬁ’%&ei- c&6bfVlic acid;
b ) -3- h I aboxyl iC

N-(3-trifluoronethyl-4-chl orobenzyl) met hoxy- 5- hydr 0xyI ndol e- 2-"car
aci d: N-(3-trifluoromethyl-4-fluorobenzyl)-5-hydroxy-6-chloroindole-2-carboxylic acid;

N (S-tri f1uor ot By oo A AR Y iz MY S e RIS o 2 LY T €

;T:;.( 3; t 15 f 1 uor ongs hndkomiRtig-aRaNAYbehzHY) BURY- Arcdb a8l kB odnfAlhaxy! i c
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-bromoindole-2-carboxylic acid;
N-(3,4-dichlorobenzyl)-5-hydroxy-6-bromoindole-2-carboxylic acid;
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylic acid;
N-(3,4-dichlorobenzyl)-5-hydroxy-6-fluoroindole-2-carboxylic acid;

20 N-(3,4-dichlorobenzyl)-5-hydroxy-6-chloroindole-2-carboxylic acid;
N-(3-trifluoromethyl-4-chlorobenzyl)-4-chloro-5-hydroxyindole-2-carboxylic acid;

* N-(3-trifluoromethyl-4-chlorobenzyl)-4,6-dichloro-5-hydroxyindole-2-carboxylic acid;
N-(3-triflucromethyl-4-chlorobenzyl)-5-acetoxyindole-2-carboxylic acid (prodrug of
N-(3-trifluoromethyl-4-chlorobenzyl)-5-hydroxyindole-2-carboxylic acid).

25 ‘

7. A process for preparing a compound according to claim 1 or a pharmaceutically

acceptable salt or prodrug thereof, which process comprises:

(a) reacting a compound of formula (XI):



15

N-(3-trifluoronethyl-4-chlorobenzyl)-5-hydroxy-7-fl uoroi ndol e-2-carboxylic
aci d;

N-(3-tri f}Vt?oOrI{)srlr‘r‘s?hyl 4- chl or obenzyl ) - 5- hydr oxy- 6- br onoi ndoPICeT/%BOclg)P(l)ongyl iC
acid; N (3,4-dichlorobenzyl)-5-hydroxy- ébronnlndole 2-carboxylic acid;
N-(3-trifluoronethyl-4-chl orobenzyl) -5- hy roxy- 6-fl uoroi ndol e- 2-car boxyl iC
acid; N (3,4-dichlorobenzyl)-5-hydroxy-6-fl uoroi ndol e-2-carboxylic acid;
20 N-(3, 4-dichl orobenzyl ) -5-hydr ®y- 6R2hl or oi ndol e- 2- car boxyl i ¢ aci d;
N-(3-trifluoronethyl-4-chlor obenzéll ) - 4- chl or o- §zhydr oxyi ndol e- 2- car boxyl i c
aci d;
N-(3-trifluoronethyl-4-chl orobenzyl
lic acid,
N-(3-trifluoronethyl -4-chl oroberg
(prodrug of

N-(3-trifluoromethyl -4-chl orobenzyl) - 5Rdhydr oxyi ndol e- 2- car boxylic acid). 25
7. A process for preparing a conpound according to claiml or a
pharnaceutically acceptable salt or pr@mrug thereof, which process

conpri ses: g compound of formula (11): WO 01/51466

PCT/ GBOL R 4% thﬁq R ane@s dgfingdin cRiny Iy R'Re cqrbpyy ongptotecRe, form therepfand

R6 are a b ot ect ed

and R+ SRR e Aeldls RooaR R U sl vt 2P atngnd ot R B iRl unc
of forsula (Il11): 5L R3IRA/ (Ill) where R3 and R4 are as defined in
claiml1l and L is a displaceabl e group; L

di chll or o- 5- hydr oxyi ndol e- 2- car boxy

z aceﬁoxyi]ﬁadol e- 2-carboxylic acid

R3

R4
(I1D)
where R? and R* are as defined in claim 1 and L is a displaceable group;
and optionally thereafter:
10 (b) (1) converting a resulting compound of the formula (I) into another compound of the
formula (T);
(i1) removing any protecting groups; or

(ii1) forming a pharmaceutically acceptable salt or prodrug thereof.

15 8. A compound according to any one of claims 1 to 6 or a pharmaceutically acceptable
salt or prodrug thereof, for use in a method of treatment of the human or animal body by
therapy. '

9. A compound according to any one of claims 1 to 6 or a pharmaceutically acceptable

20 salt or prodrug thereof, for use as a medicament.

10. A compound according to claim 9, which is for use as a medicament for antagonising

an MCP-1 mediated effect in a warm-blooded animal.



and optionally thereafter: 10 (b) (i) converting a resulting conpound of
the formula (1) into another conpound of the formula (1); (ii) renoving
any protegig Q%1 8soups; or (iii) formng a pharmaceutical | b 3¢68RIBRIE Sal t
or prodrug thereof. 15 8. A conpound according to any one of clains 1 to 6
or a pharmaceutically acceptable salt or grodr ug thereof, for use in a
met hod of treatment of the human or ani maf body by therapy. 9. A conpound
according. to any one of clains 1 to 6 or a pharnmaceutically acceptable 20
salt or prbdrud Rivenaguticalsompeaitign compr#ng a fempountorecarding ol @na efelpiang
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11. A phapﬁaﬁauédttcallyﬁ@féﬁ@ﬁietdxeipimapédrﬁémg a conpound according to any one
of claimse 1 to 6 or a pharnmaceutically acceptable salt or prodrug thereof,
in association wwth a pharnmaceutically acceptable excipient or carrier. 5

12. Usecof,a c nd according .to .any one of .clai 1 tq 6 or

phar mngUIlIZ'CGJ ?GQ%%%&%IBP%}B} eacggﬁd%?g&P aé}/ oo gCl%lﬂgﬁetgs‘ﬁ oriarpchaﬁga _ﬁﬁ?lg'ct ure of
a medi canef¥epfable sdf®r ;ifbcﬁ\ﬂig SBRDE 5h B maurAate bf ARtHdaagénelior 864 inl Mtdbonisin
war m bl ooded animal. 13. A nethod of treating inflammatory di sease whic

conpr i sesaa¥iiil snediatpdeffect in iy permiblooded of such treatnent a conpound
according to any one clains 1 to 6 or a pharmaceutically acceptable salt
or prodrug thereof, or a pharmaceutical composition according to claim 11.

14. A netfod ofA ABhAERireAtRE iANaaRoty ABEHsaWakhelohffifsed SRR Mb 22d8dn

animal in need of such treatment which conprises admnisteringto said
ani mal 18nnesgdfafsuély eeaimonig capipaund hecarding duamy enesdaiotisigo tboramphanmaceoficatlyai ms

phar maceut ERAD SR G PLICBH SeBSFar Agre s Erdiont oribossiyngeorgiye fo clah 11

14. A method of antagonising an MCP-1 mediated effect in a warm-blooded animal in
need of such treatment which comprises administering to said animal an effective amount of a
15 compound according to any one of claims 1 to 6 or a pharmaceutically acceptable salt or

prodrug thereof, or a pharmaceutical composition according to claim 11.
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