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(57) Abstract

. The invention concems amide derivatives of Formula (I) wherein: R! and R2 include hydroxy, Ci-galkoxy, mercapto, Ci-galkylthio,
amino an_d heterocyclyl; m and p are independently 0-3; R3 is halo, cyano or Cygalkoxy; q is 0—4; and R4 is aryl or cycloalkyl wherein
I_{“ is optionally substituted with up to 3 substituents having any value defined for each R! group; or a pharmaceutically-acceptable salt or
in—vivocleavable ester thereof; processes for their preparation, pharmaceutical compositions containing them and their use in the treatment
of diseases or medical conditions mediated by cytokines,
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Cytokines are also believed to be implicated in the production and development of
disease states such as inﬂammafory and allergic diseases, for example inflammation of the
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn’s
30 disease and gastritis), skin disease (especially“psoriasis, eczema and dermatitis) and

respiratory disease (especially asthma, bronchitis, allergic rhinitis and adult respiratory
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Evidence of the central role played by TNFa in the cell signalling cascade which gives
rise to theumatoid arthritis is provided by the efficacy in clinical studies of antibodies of
TNFa (The Lancet, 1994, 344, 1125 and British Journal of Rheumatology, 1995, 34, 334).
20 Thus cytokines such as TNFa and IL-1 are believed to be important mediators of a
considerable range of diseases and medical conditions. Accordingly it is expected that
inhibition of the production of and/or effects of these cytokines will be of benefit in the

prophylaxis, control or treatment of such diseases and medical conditions.

Without wishing to imply that the compounds disclosed in the present invention
25 possess pharmacological activity only by virtue of an effect on a single biological process, it
is believed that the compounds inhibit the effects of cytokines by virtue of inhibition of the
enzyme p38 kinase. p38 kinase, otherwise known as cytokine suppressive binding protein
(hereinafter CSBP) and reactivating kinase (hereinafter RK), is a member of the mitogen-
activated protein (hereinafter MAP) kinase family of enzymes which is known to be activated
30 by physiological stress such as that induced by ionising radiation, cytotoxic agents, and

toxins, for example endotoxins such as bacterial lipopolysaccharide, and by a variety of agents
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20 R'and R?, which may be the same or different, are selected from hydroxy, C, calkoxy,
mercapto, C, alkylthio, amino, C, salkylamino, di-(C, calkyl)amino, carboxy,
C,salkoxycarbonyl, carbamoyl, C, salkylcarbamoyl, di-C, salkylcarbamoyl,
Ci.¢alkylsulphinyl, C, calkylsulphonyl, arylsulphinyl, arylsulptionyl, C, calkylaminosulphonyl,
di~(C, salkyl)aminosulphonyl, nitro, cyano, cyanoC, salkyl, hydroxyC, catkyl, aminoC, calkyl,

25 C,calkanoylamino, C, ;salkoxycarbonylamino, C, calkanoyl, C, calkanoyloxy, C, calkyl,
Cz-galkenyl, Cs.qalkynyl, halo, trifluoromethyl, aryl, arylC, calkyl, arylC, calkoxy, heteroaryl,
heteroarylC, alkyl, heterocyclyl and heterocyclylC, calkyl;
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references tg Ye U are ecific for
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indolyl, benzofuranyl, benzothienyt, benz.1m1dazolyl benzothiazolyl, quinolyl, isoquinolyl,

U-

quinazolinyl, quinoxalinyl and cinnolinyl. “Heterocyclyl” in the terms “heterocyclyl” and
“heterocyc'lylcmalkyl” means a non-aromatic mono- or bicyclic 5-10 membered ring with up

25 to five ring hetero atoms selected from nitrogen, oxygen and sulphur. Examples of
‘heterocyclyl’ include pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl,
piperazinyl, homopiperazinyl, dihydropyridinyl and dihydropyrimidinyl. “Cycloalkyl”
means a non-aromatic mono- or bicyclic 5-10 membered carbon ring. Examples of
“cycloalky!” include cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.2.1]heptyl and

30 bicyclo[4.4.0]decyl.

Typical values for other generic groups include: for C, alkoxy, for example, methoxy
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C err] al kox

Cerr] al kangﬁﬁﬂ%[qg%ﬁl gill_CI éa‘%gyl %P@,‘auﬁﬂflf:})az&%ﬂﬁlﬁfél??c Qttgﬁ,’ ru(c:)’r6 alkyl, ﬁor
phenyl , phenm ley megtlaniliasinyg, ISOPTOMGHMM)EM G4 ealleenyl, for examl!brﬂnxiraad ETRY

iﬁ?ﬁé‘x;“ezt 1 BORE, £ B R AT Rl el Hi BT IRR, AR
novel cbriﬁomﬂbmnb foheryldy_aﬂbﬂ,dbr examiplegiBenz{ 10 indfpali €, alkioky] dortbximplef | ves

of the For ngl a 1 or pharmaceutically-acceptable salts thereof, subject to
t he excl usi oXY. defi ned her ei nbefore, wherein:- 30 (a) R[err] S

hydroxy, (err]ahk %M&mzo@h@yﬁﬁﬁn@ﬁhmmﬂik%ﬂséaﬂtﬁ Bdﬂtﬁt@d,
car boxy. d err ] al koxycar bonyl, nitro, cyano, cyano(ferr]al ai/
hydr oxyd er f(}rmple by wp ﬁ@@;F@sp}ugptRySmtable substituents include: hydroxy, C, calkoxy,

mercapto, C, salkylthio, amino, C, salkylamino, di-(C, ;alkyl)amino, carboxy, carbamoyl,

20 C,salkylcarbamoyl, di-C, salkylcarbamoyl, C;.¢alkylisulphinyl, C, calkylsulphonyl,
arylsulphinyl, _arylsulphonyl, C,-alkylaminosulphonyl, di-(C, salkyl)aminosulphonyl, nitro,
cyano, cyanoC, salkyl, hydroxyC, salkyl, aminoC, salkyl, C, salkanoylamino,
C,.salkoxycarbonylamino, C, salkanoyl, C, salkanoyloxy, C, calkyl, C,.salkenyl, Cy.¢alkynyl,
halo and triﬂuoromeﬂxyl.

25 In this specification the generic term "alkyl" includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl”
are specific for the straight-chain version only and references to individual branched-chain
alkyl groups such as "isopropyl" are specific for the branched-chain version only. An

analogous convention applies to other generic terms.

1

<

30 It is to be understood that, insofar as certain of the compounds of Formula I defined

above may exist in optically active or racemic forms by virtue of one or more asymmetric
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d err] al kanoyl am no, ([ err]al koxycarbonyl am no, ( err]al kanoyl , € .. -
C err] al kanoyWwe23/5996g] er r ] al kyl , hal o or trifluoronethyl, Péﬁﬁ“??ﬂ‘%‘"l or
2; and [err] p and g have any of the nmeang.ngs defined her ei nbefore or in
this section relating to particular novel conpounds of the invention;

(b) R I ScppdiORoms, @{aﬁmﬁéﬁwfu@&ﬁq ite defifitibn AR HaeK S5ticaRy S3tRE ¥Fabémiki NG

with one or two 5 heteroatons selected fromnitrogen, oxygen and sul phur,
and mis 1 formayhichpossesses therprepetty of inhibiting-cytokynesfin phrticnistt INR g $hejsyhthesisl

her ei nbefore; or. 1.0 thiss.secti el.af | icul ar vel. ds
o the 1 nveftipbistl A ErRaS e Be Lol oy Rp BT It B sEGikinic herfBRDRHLCT .
fr ??:1[ pyr ]r o: fﬁﬁm thenant, mrm?:mmb by P}mhﬁ’sisd’i'dm/bpﬁcall}a a&[tipe &?ﬂin@yilaéaiﬁkhor by f
4- err y i perazin and. mis  l.qor 2; and_[err and g, have any o
10 the mgnwﬁ‘&é‘gﬂ&{aﬁéﬁ“ﬁ%@éﬁnng@w& Ba_hﬁalm piPReriesagpigst TN ey h e‘ta_ﬁlateg
parti cul ar pGYethe SRAANLSRESrakly techniqus rdfeYRb hoRinafter, (d) ~ Rerr] is
hydroxy, C[err]al kox¥) amno,” Jerr]al kylamno, di-((err]al kyl)am no,

car boxy., C] ePreferabiook\is by dsoxm; ICy-calkexys aminpa o salkylaminp i Glsalkydlaming;

trifluoronme n i : [arr m and have ,any ;of. t he

meani ngs deH}%Lexg ’ ﬁb%él%rrfgga‘x%gngﬁggrbpﬁqlmégsaglg&afbgﬁx o gF&?q’l"ngl-f%k"B 1?‘?’(?81 ar 15

novel conpoGpgdkanbyli B¢ sdlkaneyibxyIC.calkyl, halp, triflporomeByl sthdtekeyelyl. Farthad ¢ have

any of t negni.ngs, defi.n reinbefore or in this section relating to

parti cul Qﬁ %&é?blggh‘ﬁﬁm‘wggé Yhe i nvention; (f) Rerr] is halo; and

[err] m p and qvBRvfeRAKIYH' i§ hRIréBAT) BIRNGCEYNE halte hftigORAPEL OF  in

this section relating _to particular novel conpounds of ‘the invention; 20

(g) q is $methylppgazinl-ind Rierr] is cycloalkyl; and [err] mand p have

any of the meaniplgﬁrablym I3 B#‘f.d herei nbefore or in this section relating to

parti cul ar novel conpounds of the invention; (h) gis 0, and Rerr]

i s phenyl whi ch Cenvepieitinpisl lyand 3 s Ci.galleoty ydatboxyC it qalkdxyuationyt, Ge gyl or

sel ected {Srﬁ%ohydr oxy, C [err]6al koxy, amno, C [err]al kylam no,

di-(Jd er|J -al’kKy1 ) am no, carboxy, d err]al koxycarbonyl, nitro, cyano,

C[ err] al koxycar bprefekabiy pis,0.C err] al kanoyl , ([ err]al kanoyl oxy, 25

(err]alkyl, halg, triflyoronethyl, phenyl, benzyl and benzyloxy; and [err]

m and p have g&Wb&Rtﬁéalﬁaani ngs defined hereinbefore or in this

section relati ngP:‘é&rM&isQH'l%EZ.”Mb?épreferab@P unds of the invention;

(1) gis 0, and%err]_ is phenyl Which'i§ substituted with 1 or 2

substituents sel Prefegably Rowphenyl,cxelohexal gricyclopentyloar yl ([ err] al kyl ,

het er ocyglyl and : al kyl; and [err] , mand 30 p have any

of the m?gni ngs %ﬁﬁéﬁﬁﬁgr%ﬂl%gégife or inthis section relating to

particul ar novel Preferred substitumts onR* adedyitoxs T idalkoxy, amino, Ci.galkylamino,
ydxgCLatkoxy s Cr-galky

di~(C,.galkyl)amino, carboxy, C;.galkoxycarbonyl, nitro, cyano, C;_galkanoylamino,
Ci.galkanoyl, Cy.galkanoyloxy, C;.galkyl, halo, trifluoromethyl, phenyl, phenylC;.alkoxy
and heteroéyclyl.

a IVl

25 More preferably substituents on R* are selected from hydroxy, cyano, dimethylamino,
methoxy, ethoxy, fluoro, chloro and morpholino.

Particular novel compounds of the invention include, for example, amide derivatives
of the Formula I, or pharmaceutically-acceptable salts thereof, subject to the exclusions
defined hereinbefore, wherein:-

30 (a) R! is hydroxy, C,.galkoxy, amino, C;.galkylamino, di-(C;.galkyl)amino, carboxy.
Ci-¢alkoxycarbonyl, nitro, cyano, cyanoC;.alkyl, hydroxyCi.galkyl, aminoCi.galkyl,
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(j) q i s Owddfdeddber ']l is phenyl which is substituted w thcricEmofs: - o
het er ocycl yl groups conprising a non-aromatic saturated 5- or

6- menbered heterocyclic ring with one or two het er oat ons sel ect ed from

ni trogen, oxygen and sudghur and [err] mand have any of

meani ngs deGi-calkangydaraing @}k@xmarbonylemrp §e641k96|ﬁylrs @ll e&lkqngyleﬁy’ﬁ%mﬁli‘%h%l?

I aﬁkgg
Bﬁ\e/ﬁyr C\ihrrlpc r&?@uog{ﬁ et?}’lfgfd%w??# %H ’net’grocé rggg%s%L se c‘?égclilk&
from pyr r ol hetdinhefore ovingthis seatiph xelanqgeo patticnlér, nopelmmnund} lof the dnvention;
et ngs. dedb nedt Ao B HBERBHESwRER 5 4 SmembipS ReirBr ARt At P %ne S8 | cul ar
novel CO”PQ&BM&ME $ditddTvodh hit@Ben, éﬁ’ygﬁ n and mﬁpﬂi& %&h{i@d &QW@QR@R‘ tﬂ'@d

I nvention is an am de derivative e Fornul a wherei n R[err]

hydroxy, meqbeggny ef ﬂhewampssf!?@e;d hqredmfersex;nth@mswp relafing tp partiey ﬁfw"é(ﬁlr no,

et hyl am no, ﬂEﬁﬁ dhet hyl am no, carboxy, nethoxycarbonyl,
et hoxycar bonQIIlk &ydft%egrl{ag%l&t%xycar bonyl cyano, acetam do, acetyl, acetoxy,

met hyl , et m:) rR‘opgr batuna@drhemmpthc ring sblactyd fromeuytrobidinyll mofpholinyd, pipemidonyh,

L{Lfe'rzi{ﬁ”?t% 108 s R s 3 s 15 AP R, B p o gy oy of
Rierr] i 30ftheieaningd deFinéd RéreifbeToiR or in thisGedtion FelatingQb partical@finotel dshpotddsiof

cycl ohexyl or cyclopentyl; or a pharmaceutical ly-acceptable salt .
t her eof . the invention; A f (r t her pref erred conmpound of the invention i s an

am de derivaghiv b d6x aﬂm% E ofT&%
et hoxy, pr oggxy,ewlqéogr op}F ut oxy, ?r?‘?%ﬁ@ met y%lgcr:‘np et m no,
di met hyl am Gnaallchmcdn’pmarinmm cpanobGysalkyhialocoryiudpomethyl, atdrplxycmdtkfnm R.25
tert-butoxyca C aceta ace acet.Qx nmet
propyl, i so %‘gf}%’émy"?@fw ?%‘tﬁi ‘HF"&?B’??I,‘“E‘HT %d%?nﬁe%w&opa%g aﬁyl
pyrrolhl ?Ilﬁ ho%[compyigﬁMﬂtm;waiﬁaﬁj‘l di no, pi perazin- 1-yl or
4- et 1 ;
Chlngroyofl p&%aZI n1s0 AQAR ROR‘QWI quhg\rzeanyoftheneealnmgs deﬁnegh Let]orelo soro,
section relating to particular novel compounds of the invention;
(f  R’ishalo;and R!, R% R, m, p and q have any of the meanings defined hereinbefore or

in this section relating to particular novel compounds of the invention;

20 (g) qis1,2,3o0r4,and R*is cycloalkyl; and R', R%, R%, m and p have any of the meanings
defined hereinbefore or in this section relating to particular novel compounds of the invention;
(h)  qis 0, and R* is phenyl which is optionally substituted with up to 3 substituents
selected from hydroxy, C;.¢alkoxy, amino, C;.salkylamino, di-(C;.¢alkyl)amino, carboxy,
C;.eallkoxicarbonyl, nitro, cyano, C.galkoxycarbonylamino, C;.salkanoyl, C,.salkanoyloxy,

25 Ci.galkyl, halo, wifluoromethyl, phenyl, benzyl and benzyloxy; and R', R R?, m and p have
any of the m&aﬁings defined hereinbefore or in this section relating to particular novel
compounds of the invention;
(6] q is 0, and R* is phenyl which is substituted with 1 or 2 substituents selected from
heteroaryl, heteroarylC;_salkyl, heterocyclyl and heterocyclylC;salkyl; and R', R% R?, m and

30 p have any of the meanings defined hereinbefore or in this section relating to particular novel

compounds of the invention;
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Rlerr] is phenyl which is optionally substituted with 1 or 2 substitdents-—= .
.sel ect ed frorwdywussesoy met hoxy, ethoxy, propoxy, am no, RETEPI#H0,

et hyl am no, propylam no, dinethylam no, _g_diethylam no, carboxy,
nmet hoxycar bonyl , et hoxycarbonyl, nitro, cyano, acet am' do acetyl

acet oxy, y h 4f rQ phenyl ,
benzyl oxy, hg py?lr%tgr?{dc?R %Bﬁ{n%wﬁi?%ﬁ;o .%“g?‘eg?‘%ﬂe'ﬁi &i: O¥Rs- | -yl and
4- et hyl pi pesmprisingle-non;aromaticaatusatahiirorgantihberal lieyere@eﬁ@fm@bv&h sﬂd rir tiber eof

A further p{leferred?c‘ nd pf t he mven&réon I s n;dg de |ve of the
Fornul a | % NUORER, QRYSEP an 'EIH}EBFyﬁm n R ‘Fla%f“
chloro, nor ﬁia%eaﬁagmeﬁned h&eﬁséfbael&wﬁ;@séedbd téMJcmg &%amcﬁxa}nwel Zompoundsmfs 0;
Rlerr] is fluoro, chloro or brono; gis 0; and R err] i1s phenyl

which is §uﬁl§tm‘{eat1@§madth 1 or 2 substituents selected from hydroxy,

met hoxy, (18' ma%ﬂ)ﬁl Qﬂq]lgﬁ ”gfg%&!' %&%Mﬁ? %tﬁ@dr%l{e&?%c&?léc%l Sﬂs%elg&éjd

nor phol i no; I'ca Iy accept a

furt hler pr eﬁemrpgdolidm)domonbhoﬁnylhﬂpedﬂnm,tplpmam@l and #(CralldBpipeatinylcanf R he
Formul a

wher e err] .i.s hydrox hox et hgx am no, . gyano,
acet oxy, fIB‘orRo m ‘#Bpg’[ 13 of Fhg Xef@rrgsg ‘ﬁ%‘% fﬁﬁfﬂ%ﬁ%ﬁeﬁﬁ%mwngtzo s
1 or2; Eaﬁt&xlﬂ'novelcoﬁbééﬂdlsofﬁlefiﬁ%ﬁﬁéh chloro or brono; qis 0; and
R[err] I's phenyl which is unsubstituted or substituted with 1 or 2

substitudfts sel éMW@mwmmmmﬂWdQMMmﬁvm F@rmhlno
met hoxycar b%¥ em}f”&ﬁﬁho f‘{' }iﬁ&?e%ﬁﬁﬂx?rﬁo&%‘oxy, blﬁggg{’m LA 9th¥ or a

phar maceuti ca accepta e sa erfed
conpounds obthylawmon digrethybamino,alietbydaminoy caebcmyp:lnethexycarbonyl ethoxycarbonyl

N [ 2- ohl or ol P HRABRRT R, SRS A aatybpisto) mattl heE PRENG BEHERM dec

butyl, tert-butyl, fluoro, chloro, trifluoromethyl, pyrrolidin-1-yl, morpholino, piperidino,

A

15 piperazin-1-yl or 4-methylpiperazin-1-yl;
mis1or2;
pis0;”

R is fluoro, chloro or bromo;
qis1,20r3;and

20 R‘is cyclohexyl or cyclopentyl;
or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an amide derivative of the Formula I
wherein R' is hydroxy, methoxy, ethoxy, propoxy, isopropoxy, butoxy, amino, methylamino,
ethylamino, dimethylamino, diethylamino, carboxy, methoxycarbonyl, ethoxycarbonyl,

25 tert-butoxycarbonyl, cyano, acetamido, acetyl, acetoxy, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, fluoro, chloro, trifluoromethyl, pyrrolidin-1-yl, morpholino, piperidino,
piperazin-1-yl or 4-methylpiperazin-1-yl;
mis1lor2;
pisO;

30 R’ is fluoro, chloro or bromo;

q is 0; and
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N-[ 2- chl or o- 5 %’% g¥gnobenzani do) phenyl ] - 3, 4- di met hoxybenzanipge/caogionsss - ~ -
N-[ 2- chl or o- 5- cyanobenzam do) phenyl ] -3_- (4- net hyl pi perazin- | -

-yl ) benzam de; or the pharnmaceuti cal I'? acceptabl e salts thereof.

Furt her partl cul ar preferred conpounds of the invention include, for

exanpl e: - R isphenylavhiehis gpticnally; F'ehsewmwﬂylgmswtﬁmw;ﬂ@@ﬁf@m lydroxy,

N[5 (4 acerRURuTRERI RIS RARE SRLE, (ol BRpAADS Bl i,

N- ( 5- benz amdd:ﬂiyhxmhb marhoh)e,rmét;tm@ca'honym,-e&mpcdnbmyb enmanyane, aetdmido, acetyl,

N-[ 2-chl 5- h 4- b d 10 th

phar rmceut | 2879 RS atyh SRGR Pty tbag, tthioromey, phoktepmipe ' ' °

phar maceuts (pghbudlagget ophSlirfoapiperddins! pfpemnylmtmem{j@fpm \A% ] for
a i Ic

exanpl e, an acid on salt of a conpound of the Fornula | i's
sufficientl WBR@#@“Q"GP&“Y‘%%!‘ theregfci d- addi ti on sal t WI th an inorganic
or organic acid g| 9*? 0,

trifluoroacetic, CI tr r&wé {Dt?ﬂlp%{'g%?f ,emv o?p%%}rlrlp e a sa %ftﬁ?FormfgaI
conpound of wheeeitrR} mhlydroky,\nnthcbxyg ethexyf, tyanbefirtolrg, chiora) insrplolino exanpl e an

al kali or al4kal ne. eath& 1 nmetal salt such as a cal cium or magnesi um
salt, or an IBNPRREER Y5 or a salt with an organic base such as

met hyl am 10e.m & &2yl am ne, trinmethyl am ne, piperidine, norpholine or
tris-(2- hydrox?set hyl ) am ne. Various forns of prodrugs are known
in the art exanpl es of such prodrug 20 derivatives, see: a)

Desi gn of Prg 5§1dlgg H. Bundgaard, (Elsevier, 1985) and Methods in
Enzynol ogy, qu c‘ﬁﬂir %8 edited by K Wdder, et al. (Acadenc

Press, 1985)qis0; andb) A Text book of Drug Design and Devel opnent, edited

Aol i oot on 107 BBl RS s sypsene it 7 fuogBHERS Fiocod 53 bt fctrony.

H. Bundgak¥ cﬂ,lmé(ﬂylamhﬂdm@ﬂlogydafﬁdlyl? eyanBRetiopdyehlofo anl-midtpholo?) ; d) H.
Bundgaard, et a Jou_r tﬁplﬂ ceutlcal Sci ences, 77, 285 (1988) and
e) N Kal&g&! %‘d‘“’ thereof. 32, 602 (1984)

Exanpl es of such ppﬁlahe&rpi&‘énmon%uuésﬂhs ﬁlvteﬂfdﬁllk &EMQ d&h@ﬁ\é@mtﬁe Bérhfiat Of
a 30 conpound of the Formula |I. "An in-vivo-cleavable ester of a conpound of

the Formul a Wherein Rtistydtony.methornya ptboxy apinowgyans, acétoxy, dinarep hiorogmorpholino
phar maceut i %@hlﬂetﬁﬁﬁ‘fagxtaﬁigl lester which is

20 mislor2;
pis0;
R? is fluoro, chloro or bromo;
q is 0; and
R is phenyl which is unsubstituted or substituted with 1 or 2 substituents selected from
25 hydroxy, methoxXy, amino, dimethylamino, methoxycarbonyl, nitro, cyano, fluoro, chloro and
morpholino;
or a pharmaceutically-acceptable salt thereof.
Particular preferred compounds of the invention include, for example:-
N-[2-chloro-5-(3-cyanobenzamido)phenyl]-3,4-dimethoxybenzamide,
30 N-[2-chioro-5-(3-dimethylaminobenzamido)phenyl]-3,4-dimethoxybenzamide,
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cleaved in the human or aninal body to produce the parent acid. 6 é;ble
phar maceut i caWVPP99980 accepnt abl e esters for carboxy include PCT/GBINI4

C err] al koxymet hyl esters, for exanple netgroxynet hyl;

d err]al kanoyl oxynet hyl esters, for exanpl e pival oyl oxynet hyl; phthali dyl
esters; g-ﬁ-éﬂlmiﬂ-ﬁadywm&ﬁ)ﬂ L]@[,Aﬂﬂﬁﬂeﬁldx?'tben%ﬁxaé and fOr exanple

1-cycl ohexyl car bonyl oxyet di oxol an- 2-yl met hyl esters, for exanple

5-met hyl - 1, ﬁ t-¢ehl %Jwg%mdo)amyllé @mthqlmpkwyclaylmna@et hyl
esters, for ?ggﬁmge l%i der&dehyl ; and nay be formed at any
carboxy group I N the conpou this |nvent|on In order to
use a conpound oFuIthﬁ@pmmlm‘m'eferrcdctanmﬂmadmfdhminmniohyndmieefotaﬂn@les-alt or

I n-vivo-cl e e of r, t.he thera eulctreatrrent (i ncluding -
prophyl actf@lﬁ??ﬁéﬁ]% 'cf’g‘) eﬁﬂ&r‘%ﬂ“l"i’“‘i ethox f%mans, is nornmal |y
fornul at ed INi[Bﬂﬂ@béia@Qﬁoﬂphéﬁho’éémﬂiﬂ’o%henyl]-B hadiiﬁ%wﬂeﬁﬁimw actice as a
phar maceut i égtséforrpo& tion ccording to this aspect of the

i nvention t 4raceroxyRenzamide)- %HHPWBE%!M]HC@@M"W%O& tion which
COMY | S5 21N 31l 21 Phc) 4R Tl berBimibc BT MECEUL T cal |y

acceptabl e sa I n-vivo-cl eavabl e ester t as defined hereinbefore
i n associ at |H7E2-thelh-5a(3ilaolphdmﬁbmudpwhe;xylhé@ymobbimnﬂet uent or carrier.

The co t elnaformswtablefor oral use
(for eggrrp ekmg%hg%nﬁ%cw%%%%ﬁgé qfd or soft capsul es, aqueous or

oi | y suspensi ons A siituble plaimaceiticglgtattdpiadle saltoﬁ@%iﬁj&&mﬂbfﬂfc%ﬁhﬂﬁl1s556E-UI05 or
elixirs), far tollcal aa}qgnig?for exanpl e as creans, oi ntnents g

aqueous or &F¥Y Pg’cﬁnlfﬂd psal, noweq of the Formula hwvhich isspBicianyy #ﬂf-‘anit i on
(for 20 exaumiplasn doibaiitivn Shhochiftosh iROHHSE oPbrgfhit bl it nef.gagéﬂ f or

adm ni stration y i nsufflation (for _exanp e as a I VI (féd powder )
or for parehydP W%@thqsmﬂwawmc lasclé:cs',tfereXampleasaaapﬁeous or

oi Iy sol ufg Q g&\ind'dﬁﬂe%%ﬁﬁi ﬁ&ﬂg &Sﬁ?‘éﬁﬁ? clch Sr»rae%mcfé a8 alkali of %ﬂme ey ar

dosi ng a suppository rec
conposi ti onsnﬂﬁl salhguch ay @ calciom ormaghesiumb sati, Dﬁdl hgmaﬁﬁmeﬁlt,lo@aaﬂtwmﬁedgﬁxﬁs

using 25 co n onal phar naceut j.cal .exci, pi wel |  known in the art.
Thus, conpos%?"?el onhs iR %ﬂﬁ@?e’&%wﬁp‘g@ ARipecRinridme “‘P&hqé‘){%ﬂ’f*p one

—redn

or nore col mﬂm&m&l@mhﬁa fl avouring and/ or preservative agent S.
Sui t abl e phar mac ‘%a;l cce t abl e excipients for a tablet fornulation
i nclude, for P 59 %%@W@Mf%m@@dmmr bonat e,

cal ci um mmom%pgcccal cium 30 carbonate, granulating and disintegrating
agents such as corn starch or al genic acid; binding agents such as

starch; | ub® cat PegemeElrodrugs chitedby . Prenipeard, Elsevier; 19853 imtMiethodsind or
talc; Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard

25 p.113-191(1991);

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77,285 (1988); and

e) N. Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).

Examples of such pro-drugs may be used to form in-vivo-cleavable esters of a

30 compound of the Formulal. An in-vivo-cleavable ester of a compound of the Formula I

containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is
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preservative agents such as ethyl or propyl p-hydroxybenzoatgwisslordst =~
ant i - oxi dant s‘f"g§l?( 175%s ascorbic acid. Tablet fornulati onsP%rqr.ay g'e

uncoated or coated either to nodify theifll- disintegration and the
subsequent absorption of the active ingredient within the .
gast r oi nt estcieaedd it tieeciumanror animabhbsdyvte ptddaée the parentiacidy Saitablephamppesaticatiye, in

' Che ar . secepable st BE DR IRE oot RADEIEIDA By fo b BRSPS SRE i o

gel atin cap%{LMﬂo%ahgtéaém, fqreﬁé&msgiv?gd'yﬁahylg phtfAlidgTlestérs;n an inert

solid diluent, for exanple, calcium carbona cal ci um hosphat e_ or
kaolin, or &£acysloalkguyarhonyloxyCualkyl astersafor sxarmple 1syelphexylcabpedowsthyls ni xed
with r i M| [1QUd_G: 61 t.4 ive oil.
10 "Rl Pel bt B RRUhoIR s et oRBRRS et . 1, D

finely powdag,gaikéxycarbonyléxygthyhestersyiforiexample drmethoxycabemdonyiethyl; anemay be such
as sodi um cgy boxynet hyl cel | ul ose nmet hyl ¢gel.| ul ose,

hydr oxypr op%%ﬂ%ﬁr‘?ﬂ’@%@%ﬁ&m%?‘%&?gﬁ BBEROPNy | - pyrrol i done, gum
tragacanth and gyfoRier® Be adbBpsindioftheFormblhl b g pRaRRdutiCdiy RceptabRGRIL B N OF
condensati on products of an al kyl ene oxi de Wl?h fatty acids (for exanple

pol yoxet hy| dniverdegvable pstenshereof fonthe diempentisirqarorns Gneluding prophylactis tsaimsat)
Wi th IOngl(f *&Mﬂpﬁéﬂ uﬁﬁngliﬁs aérg{allﬁfm ated in accor oew%th Ftandmd :
hept adecaet hyl eneoxycetandl , or condensati on products of ethylene oxide
wi t h parti alpheshaestical praciineiay @ ghdrmaceufied] tympesitibm. and a hexitol such as
pol yoxyet hyl ene spr bitol. nonool ea .or ., condensat i,on, product s of
Bhyl ene. oxi do. wASOTAHRSo SHARTPER o Bie PTeptioR BERJF Drovriss o ghdarariod

hept adecaet haonfjasiasy MaichROInprisds af amitRRA4AtVE oPthe Fufhsia §for @iphdthabeutioatiyde
with partial esters 20 derjved fromfatty acids_and a_hexitol such as

pol yoxyet hy| asaeptable saitios in-pivarsdnauahleestes thereof, as dafiredhereinbefons inpstociation with a
et hyl ene [ | : ' t | fromfatty acids and hexi t ol
y )N #i&d%&ﬂu&ﬂ&lag%:ptaﬁl% cﬁlﬁént%?&éﬂigt?t y

anhydrides, Tor exanple polyethyl ene sor an nonool eate. The agueous
suspensi ons rkhe campositionstod ithe ipvention may be inp forra svitable for orakuse lifon examplsy |

col buri ng aguiaeiREAEAThES oF R Gpsuien BB Su BibanRBs B RR p e

fsucr oise, 3 acpﬂvaib ebse g?nultsmmh p3 WE¢lixirs), for to%igal usestl\l:t‘d:r;e:xsm;snaeuaexreamiO soimme:hfg ( ]
ormul at e suspendi ng the active ingredient i.n_a vegejable . oi suc
ne Arachis obelS SLRRROI Seibfons oF mPEreicRs G AEPELIIRAGR oY HOSARHERl o |
(such as b Gdjashple as alfRieRf dividdd povitRer 8F 4 N34 3626409, R SddiRIstatiGPby-RSifAtiona or

t hi ckeni ng agentp such_as beeswax, hard par affl_r] or cetyl al cohol. |
Sweet eni ng agremple asadinelysdivided powder) a5 for parratesal adminisation(fer exgmpls ag g&erils nay
be added to | I ' fraflf TRl be
preserved by ugeédsg%glﬁ}' P@%&%@gﬁlﬁggﬁou%ﬁg{#p%ug’gﬂ as a@é‘gr bi caﬁg%}:@fﬁsdogﬁg
WO 99159960 or as a suppository for rectal dosing).

PCr/ GB99/ 047 d-

The compositions of the invention may be obtained by conventional procedures using
25 conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.
Suitable pharmaceutically-acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
30 carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding

agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;



- 13- Di spersi bl e powders and granul es suitable for preparation
of an aqueous suspension by the addition of water generally cont al n the
active ingredient together with a dispersing or wetting agent, -
suspendi ng agadéesesed one or nore preservatives. Suitable dlw&%g‘”br
wetting agents and suspendi ng agents ar_elzgxenpl I fied by those already

nment i oned above. 5 Addi t I onal exci pi ents such as sweet eni ng fl avouri ng and

col ouring agents, The C

conposi tio sﬂ'f'a"i"ﬁ@g%/ ﬁ%ﬁhﬂ& %ﬁ &%%@quﬁzé’a\‘eb% LR ﬁ%lﬁl; n- wat er
emul si ons. addafbi®adid. Tdbiét Corfifalatibhs May BYaicoik® oddated Bithdt uamoaify ﬂxeerII or
arachi s oil or anmneral oil, such as for exg&lellcﬁld paraffin or a

m xture of disinjegstionisad the supsequpst Wbsorptianaf e pgtivednaredisnt vithinthge ¢ or
exanpl €. NahitoikonAtal %atlg%ﬂ&%ﬁbﬁﬁy%%r%g 88 B case, dsfzggacant h,

natural | y-dccurring pho es such as soya 'écithin, an esters or
partial 5 comentioml cbanngwntsmdpfmedmemlﬂmmdnﬂsm oI anhydrl des (for

exanpl e sorbita mono te and ¢o nsat

partial esters \?ﬁ" {’) gé o%??ﬂ'@ygﬁ fl)%%i géfgleg &ﬁssgl?g)gt an
nonool eat e acﬂ%ﬁn@ﬁdibx&h@ﬁﬁceﬂ&&thﬁnﬁﬂerﬁﬁﬁﬂﬂilﬁmﬁ,\@ﬁéx@ﬂpm cal&hﬂ\bﬁthbnm caloiiml 5
preservative agents. yrups and elixirs may be for %tecljhvmth
sweet eni ng P&@ﬁ{“ﬁ o kaojinger agsoft E?IGP‘ capsulesjp shighdhgactive H’(SFed‘%FB‘P‘F

aspartane t%gg&pﬁmcgqgﬁmt &l %ﬂuﬁmﬂ;‘ ofol\eIg, cent, preservative,
n

fl avouring and/ or col ouri agent The phar maceut i cal
conposi tibns nmaylqueas Smemalpmlxenﬁrdl‘ymomauaths nesive ingredi¢ns in Buslepowderadfemys or

OL1Y sUsPensl e MSh ol UG LIV AR RR DL IO Bl AN A BRI oo

usi ng more” o ppr I'Spersing or ng ageéents and
suspendi ng mgkylédinlosd) Ih§75roxyproﬂibdmeﬂlbhelﬂlﬂméniddhmeﬂgmbﬁymlyﬁn)d{pynohhne, gum

I nj ectabl e aratlonma al.so be a sterile inject | utj on or
suspensi on qpalgaén thnd gBg;acacia; dispersing of Yetting a 5‘?“5’0‘{“ ﬁﬂalFT}&‘ﬂ oroqon TR, for
exanpl e a produeRlofhh Mylehe duide With PAGRLHAS (foskample polyoRbiBpiRfé stekirdte), or

fornmul ations. may be prepared by m xing the active ingredient with a

sui t abl elﬁcﬂﬁnﬂqﬂﬁﬂo&ﬁm}ﬂ’gﬂé?ﬁﬁby oxXjgig Wﬁh long shaip alinhatio alaohels: forexample at ur es

but |iquid {T&@Pg&s% tﬂ‘#’:lart: e
réctumqto re eas,e tﬁgﬂ%kﬂcemgfs abl e exm%mehr?gsdfldhs'ﬂ%s{ugégn oraﬂeé%taérr%l e,
cocoa butt eienmdjfrqnn Ifa,tEytda;dls enda héxitobhweh as polyoxyethylend sq:bmi hnmcolmt,at i ons,
such as crea i ntne and,a us or. of.l.y.. ti,ons U

suspen5| ons, %qﬁ’gﬁé‘?‘ij}ﬁﬁf%@ygﬁ? %ﬂ%ﬁ%&%&ﬁﬂﬁ%ﬁq\éﬂ S#‘oés ? ngr edi ent
with a mpﬁawaéﬂ:geﬁéoxymbn of bondasatier prodits ofettiyliene oide d}hﬂxlpenihl as®ersNg

conventi onal pro ed wel | WD 99/ 59960
PCT/ GB99%29) 19etiyed from tty ac1ds and a hexitol such as polyoxyethylene sorbitol monooleate,of _

condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (sﬁch as ascorbic acid), colouring agents, flavouring agents, and/or sweetening

' 25 agents (such as sucrose, saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a vegetable
oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also cbntain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring

30 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.



known in the art. Conpositions for adm nistration by
insufflation may be in the formof a finely divided powder contajining
particl es of 26 di aneter of, for exanple, 30[err]mor etlsBomadyi the™
powder itself conprising either active ingredient alone or diluted with one
or nore 5 physiologically acceptable calPirers such as | actose. The powder
for insufflation is then conveniently retained in a capsul e containing,
for exanple, 1 tBispapblepowdensianderapyesitable forpreparation gfangqupoys suspension by

t ur bo-i nhal g | ' fO8% . = : | . 2 agent
sodium | e b Seweldibolling Sordifo el BRI Qi Wk T

i nhal at i on wettinpegénn, shipending agent ami ane oy a1otd prasetvafiGesp Saitshie dispatsiagonsol

arranged to dispense the active ingredient .either as.,an,aerqsol,containing
ety di v HEHHBE Spsmte B SnITEHARNE s Dihect SemelRvLIN PORASAL RGO BRF ant -

such as vl AUH#iBnal excipiehtS shdhdls SedidHhe) FRVARRE afid cd) E429) Hsay Bl Bee used
and the aerosol device is conveniently arranged to di spense a netered
quantity of Pxéentve i ngredient. For further "information on

Formul ati on 't he %ﬁﬁf | S, . o . of

Conpr ehensi ve Meglf na %ﬁe‘%ﬁi g@@@&gﬁ%ﬁ@f&gg‘%@a a@ﬁ#"%&%@%@?’i ori al

Boar d), Per gitimwater emelsibB@0The oily phase may beleevegambia bilpfuchag olize oilrog avachie oif,

that is conbined wiith one or nore_excipien to roduce.a singl.e dosage
orm w I | nELEEe o S 95 e PRI iD bR " A urard DL OF G SHdable
particul a0 emulsfyiff adéhtd Mipbed, KrleRimplE Han@NRIFcBrring ghk Fhdhakighm deatiLaidach f or

oral 20 adm-nistration to humans will generally contain, for exanple,. from

0.5 ny to 2tragaspnthnatyrally-occuging phospbatides serba@s apvabeam lecitbinof ¢stareorpattial

conveni ent . F | t 98
por cont by S Ao A SRSl BINE lf lho WiPY (o el o fh) BAY
general | y coondensatiodoprotuds ofthe saidpartial SRS with abylent axidei such asplyedyaintieneFor

further information on,Rout es of Adm nistration.and, Dosage Regi nes the
reader is r&f" op0gleates he smsisions may alsoGaRtaln sweetlin, ?‘B?P%r?g ve

Medi ci nal15Cpfreservativg agémé. W n Hansch; Chairman of Editorial Boar d) ,

Per ganon Press 1990. The size of the dose for therapeutic or

prophyl actic pur §m§ar@reli§iréwaafmm@h@n@ﬂxsweemn&as@t§ sugh ps glieerdly al | y
vary accor digRghylefle biySolNHrbid, @aﬂuﬁﬁm‘h&a{sﬁnﬂ%a@é& blalrdemdidife, 29
and sex of {he animal or patient and the route 6f adm nistration, according
to wel | knoRresguatplej Bavopting an¥oreolduring agent. In using & conmpound of

w)e o g;’ 0o '68 | T olrnd DEEARGHiEA oBhpdbifiRl ¥af Glsb Be RUBLRREor a steld thiectable

PCT/ GB99/201 4&8deous or oily suspension, which may be formulated according to known proceduréstusing
one or more of the appropriate 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
solution in 1,3-butanediol.

25 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. |

Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or

30 suspensions, may generally be obtained by formulating an active ingredient with a

conventional, topically acceptable, vehicle or diluent using conventional procedures well



generally be adm nistered so that a daily dose in the range, for exanple,
0.5 ng to 75 ng per kg body weight is received, given if required in
di vi ded doses. In general |ower doses will be adm ni stered when a«<: .. =
par ent eral rwotes$s0 enpl oyed. Thus, for exanple, for intraPRSTERNN01491
adm nistration, a dose in the range, farjqexanple, 0.5 ng to 30 ng per kg

body weight will 5 generally be used. Simlarly, for adm nistration by
i nhal ati on & F | n the range, for exanple, 0.5 ng to 25 ng per kg
body wei gh%mvm ?ﬁgeeérﬂsed. Oral administration is however preferred,

pgrt i cul arly i nCompbsitions forraiminigtratioh b;dr ins?ﬂiaﬁo:dmiﬁbemftﬁé form\dif lalfinelg ivided
about 1 ng to 500 of a,conpound o is inventijon.

Accor di ng PBW’FB’?WE%&&P%W;%F? ‘Wﬁ%i preremelee39um pr wockiless, B8 ani de
deri vat i vepelvdek@sélheoniytisiig| eithér aclve iag&hiafém&ﬁ% dfiakd VihonE B mblee salt or

i n-vi vo-cl eavabl e ester thereof, as efi ned herei nbefore for use in a

met hod of Physiglegieally greepisblercarriers yeh amlactase. Hbd powger for insuffatigmyis then

A di : Lekn ' t ' vided 4 h f
anamt do” 0Bt SRneRPE Gostl bl P blilbig 13 Bl o e et R 20
salt or i nusewith gturlzorinbiler devicessuthbad is @sedcfbr inasflatidn ofelik Ikl gt kediemor any

of those known ﬁp A ounds excluded fromthe definition of the conpounds
of the i nvEFISN ™R the manufacture of a nedicanent for use in t he

treatment of di compesitions foredinidétration 8y tikaRBoA R} 8 BADYorMmdra'cbi\RRtional
In a further aspect the present invention provides a nmethod of treating

di seased 0o pressurisedasresg) arranged to disnense e astiveiingredient eitherrsanaeioss! conaipings es
admi ni steri : : ' . ' f conpound
o0, 5L 1 AR, OBl LG R

i n-vi vo- c| éxoriatesd hydtogarboisaardydrocarbons may be us¢dard theisdrdsol deviqeds tonvirdemlyes ent

I nvention vi des.. use of .a c ound of the Formula | or a

phar maceut %%ﬁeg?oa%lgcl;eé[g)feaao?%te?gIan‘gﬁ;p?gﬁch?/’(?g?pﬁﬁﬁabI e ester thereof, in the

manuf act ur e” of PRorfarihet aifoiiation on FofmilatidnRe fea@R i Rikre@ to ChARAIES iR' f rredihcal
In a further

condi tiqns mediated by TNF. [|-1. |L-6 or |L-8. . a ]
aspect ﬁﬁevéf‘&‘eﬂ?& engive Medirinal Chemistay (Erawisy Hanseh;Ghaismen oEEdjtosialy
medi cal copdaddy, PefzanefPads€fioddy TNF, I1L-1, IL-6 or I1L-8 which conprises
adm nistering to a war m bl ooded ani nal an effective amount of a
conpound of -t heThamqungof actiye ingredient thitis nombined with bye cronmp txdipients®l t  or

mvent on oot ot Bbeak YRR adcdsriy vagy Borfndid brApsp R et palhee
phar maceut pearticilsrraute op adihinistratiort. For example, adorahiaion dhtended ferorilher eof in the
\Igngg ?;38 ggg@ifistration to humans will generally contain, for example, from 0.5 mg to 2 g of agtive

agent compounded with 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

25 Volume 5 of Compreheﬁsive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.
The size of the dose for therapeutic or prophylactic purposes of a compound 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

30 principles of medicine.

In using a compound of the Formula I for therapeutic or prophylactic purposes it will



manuf acture of a nedi canent for use in the treatnent of diseases or nedical
condi tions nmedi at ed by TNF. In a further aspect the present _
I nvention provides nmet hod of treating di seases or medi §it i ons
medi at ed by 1‘1‘@93(#?.93% conprises adm nistering to a warm bl olggg{fng%mgénli mal

an effective anount of a conpound of theXornula I, or a

phar maceuti cal | y-accept abl e salt or in-vivo-cleavable ester thereof.

| n a furt hegemesgliyde atinmnigiered smthat andadiy idoserin thiecrmngee for ekample.d. Soing 0 omgeend of

th F [, .or . h td call ys bl | t .
i vo- of ekl pvegitdf PRt et i i GRB frsat Brkshestl lavmrslares e ¢ o
use in inhi Bihinierdd\when d patentéril-rbute is dhplSyed Thus, for exiriple, fobintBedho@s pect t he

present invention provides a nethod of inhibiting TNF, 1L-1, I L-6 or

-1
| L= 8 whi ch admipistrgtien. adaseindhesnngegfor 6xample 04 BE &3 mepst kgbody yweight will | v e

anount &1@%&9 . E&’tﬁﬁﬁ%ﬂﬁ PinhAafh2 | cceptabl e
salt or iﬁ- glé%/o- Ieav%lﬁﬁg&flaﬂyp%gter er‘J(’ano?. aﬂh,ﬁﬁ%ﬁ#%ﬂeﬁ%ﬁoﬁer aspect
t he present exampletO.Somg po 2 mgeer kgbodyseeigit wall boused.u Odal @imirisrafién Sdoweven | |

or a pharmaceutical ly-acce e sall or.,in-vivo-cl.eavahl e este er eof ,
r T T e opart el I8 e Rerki ety NS Ao B Sy Rpot 153

I'n a furtheso@mgefh chiBouidTens inventat i on provi des a nmethod of inhibiting
TNF whi ch conprises adm nistering to a warm bl ooded ani mal an_effective
amount of a conpdgeridiag tq # further aspeot pf\thg invention therp ispravided an amide Jeriyativenfabl e
salt or iy Vil Vs v, fﬁ’aﬁﬁ% : P t the
pr esent ilgv\gt%;ﬁi%é%h%?’ovi es t cgﬁthctsagﬁo géml(’:%%%%%rr%:%‘#gn%l%gg MEEQ@{)&P%E ’a&l , or a
phar.maceut i defined-herinbefondfor ussinta methadefitiegiment imal hedydnyf in the
manuf acture ,of  a nmedi canent for use in the treatnent of diseases or nedical
condi ti ons AR

Nedi at ed by p38 ki nase. In a further aspect the

present inventi ohcgirdivg tes fithebdspedt obthe inveafidn Here isywavided e usfofk dnid!
conditions nedi ated_ by_p38 kinase which conprises_admnistering to a warm

bl ooded ani SgTvasye ef thg Fpmyda biop a phargracenticallyrhseentpbly salting inzgivengleavable egter 5
phar maceuls Qitrdof; as definddHeFdditRRIE o dlylof Mosé RaoWn %@oaﬁdﬁ%ﬁdm teher eof ..
es the use of a conpound of

I'n a further aspect the present invéntion provi

thé For Wefigitipn ofthe comprundsiefshe inyentiop iw the epnufabturesefl amesticament for use in

i n-vi vo-cl e . . [ f a medi cament for
e i 10t he eafndiR bFdislads G legicl cohifon PR BY byibfindl A
further aspect t freafirtheraspedttheqrésentinyentiva prosides amkthod oDfreating disedsexgora P38

l;,lc-rll-? égs 9014 g:ledical (:ondls‘élwc:))né9 x%/eéxgtgg %y cytokines which comprises administering to a warm-blooded

i nhi bi tora0 ehingf bn ¥éctiRe 6ABRII0F & SorApbtind bf the FoRBulh  of a PRérHabdutieslBheadptdBl  an

effective

salt or in-vivo-cleavable ester thereof.

In a further aspect the present invention provides the use of a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in the

manufacture of a medicament for use in the treatment of diseases or medical conditions
25 mediated by TNF, IL-1, IL-6 or IL-8.
In a further aspect the present invention provides a method of treating diseases or
medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a
warm-blooded animal an effective amount of a compound of the Formula I, or a

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof.

30 In a further aspect the present invention provides the use of 2 compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof in the



amount of a conmpound of the Fornmula I, or a pharmaceutically-acceptable
salt or in-vivo- cl eavabl e ester thereof. In a further aspect

the present invention provides the use of a conpound of the 5 Formulea |, —== .

or a phar maceyd bssbéoy - accept abl e salt or in-vivo-cl eavabl e eesreBvdieneof ,
in the manuf acture of .a nedi canent fcir6 use in the treatnent of
rheumatoid arthritis, asthma, irritable”™ """ bowel disease, nultiple
sclerosis, AIDS, septic gshock, Jschaemic heart disease or psorigasis.
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si de- ef f dot Eomudad, ohe phasmrguticallysagedptable spltor imvive-eleavabld ester therdof imthe
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provi ded a pharmaceuti cal CORposi rises a conpound of the

Formula |, or a nhefurthereispdcthk presan droehdd grovidésa MethbdoMnkibitink TNFalkich est er
thereof, in: .conj unction or adrrL tgre w th a _cycl ooxygenase inhibitory
non- st er oi dSPTRFER S9TRISERRE Q3 Yoy g’@ et animal a0 effective smonnk qf agpmpound o€ feabl e

di | uent or Eamiil£l, or a pharmaceutically ddSeptANIP AN fn-Bilo cliavIV &Rk iRRofRY al so be
used with anti-inflanmtory agents such WO 99/ 59960

PCr / GB99 (2@1 491 Inafurther aspect the Present invention provides the use of a compound.of tg - as
an i nhi bi't Okouid 118r & BRaFGcedtibAIYUEUGTIRS Gt oF YEBivE R1eh iR T esth HiekedF filnd N

Eur opean Pat ent
manufacture of a medicament for use in the treatment of diseases or medical conditions

mediated by p38 kinase.

In a further aspect the present invention provides a method of treating diseases or
25 medical conditions mediated by p38 kinase which comprises administering to a warm-
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically-

acceptable salt or in-vivo-cleavable ester thereof,

In a further aspect the present invention provides the use of a compound of the
Formula I, or a pharmaceutically-acceptable salt or jn-vivo-cleavable ester thereof, in the

30 manufacture of a medicament for use in the production of a p38 kinase inhibitory effect.

In a further aspect the present invention provides a method of providing a p38 kinase



Applications Nos. 0351194, 0375368, 0375404, 0375452, 037547, 0381375,
0385662, 0385663, 0385679, 0385680). The conmpounds of the
Formula | may, ﬁl ?/ 999(? used in the treatment of conditions syehidBosvidvl -
rheumat oi d ar YRPIT1S i n conbination with antiarthritic agents such as gol d,
met hot r exat e, steroids and penicilli-d3mine, and in conditions such as
osteoarthritis in conbination with st eroi ds. The conpounds
of the pr esinhibitoryesiett whicheompaisevadpdniaringitost warpeblpodedegineal an effective

di seases, for exapple osteoarthritis. w th chondra@protective .

T degr adnowh b erRung Of ks EbtriuiST, of b SIS R AN Rl oninvivey |, o
aci d fornul gtdvable estexctherssf, Hyal an, Rumal on, Art eparon and gl ucosam ne
salts such as Antri]l. The coppounds of the Formula | may be be

used in the treaffdRrthespspect therarepent Invention paevidasiteausgiof a compound bt i c
agents sugh ﬂ%hl‘" : W=TalWF=Ny) | : | f
for mul at eg g@ﬁ?%ﬁ OS%EE%P% %#%%hﬁ%%%%?g%g%p%&% ef’(l:noﬁgounds
of 15 thi s manufadtareof anteHicamentdomise fthe reatopentohd slusuinatndd arthrisisnasthmh, irfitablst her

h i cal Iy active . {d hin. i d o
DL ot Bt HEBBE e s B e Ui BB bl e P B
i nappropriate. Ina further aspeft the pregent inventionFReHdeis dthdd\6f theatinghaurhatgide

primarily of value as therapeutjc agents, for use in warm bl ooded
ani mal s (i nauthriisyrsthmea, jrritablehowsl disease, nultiple splerpgis DSy septic shock.dphasmig 20 t o

i nhi bi t tlbeh@awcﬁ&s&&fps%xgg-evgpl;gen%nat&%pmﬁgﬁﬁqg% Lbl8gteR BakIREP! 0gi cal

standards for use Int ol ogical tests and in the
search for effeotivhamonnt of »gimpdund gEthe Formula I, or a pharméapeuticaltjeacdeptablasaltoe of

the Formula.,l. . or. a phar eyt .cal | y-acceptable salt or in-vivo-

cl eavabl e eé%%‘-}'&f’ %‘Fa@gef?sggéf}éﬁg prepared by any process known to be
applicabl e to thThe comppundsafaiis ivetfondthaibeantd i-combiiatich eitipthendiags dudi t abl e
processes are i|lustrated b&, fgé .25 exanpl g, those{) used in_J

1996, 39, 3tempiesyged intherires diseasg fates Which woyld eneﬁge‘@auaﬁhehgubﬁfgé;m?]gm de
derivati Ve eytokifés, mgarfitufar TNF AWV IFdE Ceaiple e olnptinds R ForBla T BSuld

invention and are illustrated by the fol | ow ng_ representative process

vari ants i nbemsediin combrination with dsugsangdtheeapigsas thesfreatment oprhgnmatgidragtheitisnny
of the meanij | el . A ' Lal s may
be obt ai ned by s%ﬂ%ﬁ“ﬁeﬁgﬁ%ﬁ%@h@?sgl%oggf%%géﬁlgﬁ@é %%@%%par ation

of such st adiseasg pseriasisi aatl the cthatdiscase Istates nrentioned eartier mrthisispévifidagort. ol | owi ng
tati i ant d wi.t.hin, ' Ex .
ePresentati Ve ppaeea Rt ANe AL MDD b SRSOIRAN LA XA £

PCGBI9I 0249 Formula I are of value in the treatment of certain inflammatory and non=infléinmatory
necessary starting materials are qbtainabl e by anal ogous procedures to

those il us#isgasetiviich ax currentlydregted yith 2 gyslogrygiensseynhiRitary nep-stgreids} gani c
chem st. anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid,

ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the
Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to
25 produce a therapeutic effect. Thereby the likelihood of adverse side-effects from the NSAID
such as gastrointestinal effects are reduced. Thus according to a further feature of the
invention there is provided a pharmaceutical composition which comprises a compound of the

Formulal, ora pharmacgutically-acceptable salt or in-vivo-cleavable ester thereof, in

conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory
30 agent, and a pharmaceutically-acceptable diluent or carrier. |

The compounds of the invention may also be used with anti-inflammatory agents such

oS



(a) A conpound of the Fornmula I, or a pharmaceutically-acceptable salt or

i n-vi vo-

cl eavabl e ester thereof, may be prepared by reacting an aniline

of the Fornmula 1|1 [err] or an activated derivative -
t her eof , undewoewsasedar d ani de bond forning conditions, wher BFHGBIAMH| ap| e
groups are as hereinbefore defined and mhgrein any functional group is

pr ot ect ed,
gr oups;

salt or in- VIVO cl eava

I f 10 necessary, and: (i) renovi ng any protecting

inhibitdriof me%ﬂwrﬂé‘é‘ MibdixygBdTE &@cﬁas%agemtw&d iﬁ%&%e&&?ﬁ&ltab' e

sul t

activat ed dapplicationsNosf 0351 194; 0875368, 03G 5404, ﬂﬁﬂﬁd52|(13754§ 03813750388063, an acyl

15 hal i de,
and an i nor
anhydri de,

chloride fornmed by the reaction of the acid
éﬁ?ﬁagg%‘%9ad}§ﬁ§*@1 for exanple thionyl chloride; a mxed
for mh@omswhwd?ohdﬂafl 0 be ubdd ih e treafifidnk 6fcodtitiohesweri d

and a chlorofornate such_as isobutyl chlorofornmate; an actlve ester, for

exanpl e af
pent af | uor o
or with an

asgheymate) ﬁﬁbnwntcn@bmew wahmeﬁar@lﬁec agepts suph 35 29l meROReXalh as

f t at
R BB 8 O e R B b B BE  Conlphatbl T Gy ©

exanpl e an sterodlls. f or med by the reactlon of the aC|d and an azide such as
di phenyl phosphor azi de; acyl cyanide, for e fornmed

by the reaction 'ﬁl} LRP 88?65 Péesﬁyé °§ﬂ’€ﬁa]§g)éﬁ?%ﬂ‘?§f?eﬁ?ﬂ)l§% Péﬁq‘ VEyani de;

or t he papelises, fofe e b&tagurthfifls, Hith{ AGn@6prdtcaiiet, antl-déghdiitivedandorsuch as

dlcyclohexy

15

20

25

30

| car hodi i m de.
0~ reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon,

Arteparon and glucosamine salts such as Antril.

The compounds of the Formula I may be be used in the treatment of asthma in
combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists.

If formulated as a fixed dose such combination products employ the compounds of
th1s mventmn within the dosage range described herein and the other pharmaceutically-active
agent thhm its approved dosage range. Sequential use is contemplated when a combination
formula’uon is inappropriate.

Although the compounds of the Formula I are primarily of value as therapeutic agents
for use in warm-blooded animals (including man), they are also useful whenever it is required
to inhibit the effects of cytokines. Thus, they are useful as pharmacological standards for use
in the development of new bioiogical tests and in the search for new pharmacological agents.

An amide derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-
cleavable ester thereof, may be prepared by any process known to be applicable to the
preparation of chemically-related compounds. Suitable processes are illustrated by, for .

example, those used in J. Med. Chem., 1996, 39, 3343-3356. Such processes, when used to

prepare a novel amide derivative of the Formula I are provided as a further feature of the
invention and are illustrated by the following representative process variants in which, unless
otherwise stated, R', R% R%, R, m, p and q have any of the meanings defined hereinbefore.
Necessary starting materials may be obtained by standard procedures of organic chemistry.
The preparation of such starting materials is described in conjunction with the following

representative process variants and within the accompanying Examples. Alternatively
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The reaction is preferably carried out in the presence of a §§| Eggzd base
such as, for WO99/¥%8npl e, an alkali or alkaline earth net al PEYFPBEAA e

al koxi de, hydroxide or hydride, for -qganpl e sodi um car bonat e, potassium
carbonat e, sodi um et hoxi de, potassi um but oxi de, sodi um hydr oxi de,

pot assi um hyeleQxh deartinpQitermIdne Bbﬂﬁxa% P%ﬁsgduu Bda¥dlir<48 thdk ilRtratéd which

organonetal I'ic base such as an al kyl - hi um for exanple n-butyl-lithium
or a d|§bMMﬂMW$WfW8mWJ i t hi um di -isopropyl ani de, or,

for exanpl e an r i ne,
2,6-1utidi n coig &gﬁé doﬁthgl me1aﬁl>ail ‘am %%%ﬁﬁgﬁfﬁmmkﬁhoﬂ_gﬁ_\%

nmor phol i ne cleavelble 2ethi thyred ) fiay be Plepmred by reactingg anHniline @fitteiRonmila Ib| so
preferably carried out in a suitable inert solvent or diluent, for
exanpl e tetrahydrofuran, 10|\£R net hoxyey hayie, N, N-di et hyl f or mam de,

N, N- di net hyl acet ani de, net H§ di ny 2- ong,(R&, et hyl sul phoxi de or

acetone, and at a tenperature in p)Or exanple, -78 to
150[err] C, conveniently at or near }¢'= At ur e.
eq in the presence of an

Typically a carbodiimde coupling reagenH is

organic sol vent (preferably an anhydrous pol afy-gqrotic organic sol vent)
at a non-extrene tenperature, 15 f? %@agple in t e region -10 to 40[err]C,
typi cal | ySat anmbi ent tenperature o 20C. Protecting groups

may in gene{sdh aR8cig BegRFofh@amany of the groups described in the
literature or known to the skilled chem st as appropriate for the

protection of the group in guestion f’n d may be introduced by

conventional nethods. Protecting g4 may be renoved by any
conveni ent nethod as described in the |i &ﬁgt)u%g or known to the skilled
chem st as 20 appropriate for the renoval 4fte protecting group in
guestion, such nethods bei ng chosen so as to effect renoval of the
protecting group with m nimum di stur banEerm(ﬁlagnoups el sewhere in t he

nol ecul e. eci.fi roIetl rou s.are ven bel ow
for the sak@rma“gﬁm%p &FW"FHEA ‘;P"E)?IBW@ ‘m £PQ)‘P°‘§'X§
| ower al kyl Wﬁﬁ%%&ﬁ&f&é&éﬁhﬁ@n&@h&&n‘& m&aﬁgﬁdﬁ%@e&&gﬁﬁbl y

has 1-4 carbon atons. It will be understood that these ex es are not
exhaust i V8. necessagy ands specific exarrpl es of nethods for the rem)val of

rotectin rou ar e are simlarly not exhaustive.
p g groupgy eregfoVﬁg ahgk.g g,tgtlsé y

The use of pr ote ing grou of deprotection not
specifically rren(u)oneobuoaalbffounmga@hmdaeuuchlﬂ;eaaepmﬂe edlt drlin-vivowdeavabde .

A car boxy protecting %Eeoup may be the residue of an ester-formng aliphatic
or 30 arylaliphatic a Shol or of an ester-forni ng silanol (the said

al cohol or sil anglsuflaté gdtivhledl derivativ®6f @i deid 6f tHe RSImGR THIGE, fof &dmble, an acyl

15 halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid
chloride, for example thionyl chloride; a mixed anhydride, for exétnple an anhydride formed
by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active ester,
for example an ester formed by the reaction of the acid with a phenol such as
pentafluorophenol, with an-ester such as pentafluorophenyl trifluoroacetate or with an alcohol

20 such as N-hydroxybenzotriazole; an acyl azide, for example an azide formed by the reaction
of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a
cyanide formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or
the product of the reaction of the acid and a carbodiimide such as dicyclohexylcarbodiimide.
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Exanpl es of carboxy protecting groups include straight or branched chain - .
Cerral kyl wowoswges (for exanple isopropyl, tert-butyl); |mvweB®lokoKy
| ower al kyl groups (for exanple met ho yrret hyl , et hoxynet hyl,

| sobut oxynet hyl); | ower aliphatic acyl o>'<§ lower al kyl groups, (for

TVl oyl oxy ot by FRBtor R SPeC A RN BERTD s, FySHRROR S SRS b i 2, o5
exanpl e | - rexhinphey aPaRm ot laalifd Ei¥th metal caﬂbbﬁﬁt&%ﬁﬂ@,mydlm%paﬁ&e; fRr y!

| ower al kyl groups (for exanple benzyl, p-nethoxybenzyl, o- ni trobenzyl,

p- Nni t r obenZ¥Ampls Sadinga sathonate,poasivm|catbpnate, sodinn) eghoxideapdtassinm Yupdxides oups
for e | Héﬂas%i' .= . ol LS . tri(lower
gl kyl ) sil yiga OWEIyHg(% yl grom%%ﬂym%%’gé&%@g%%%%s{l ka’i‘H%?f %rtahill ); and
d err] al kerorgangmetajlic Haseosuck amarpitieyldithiyin, for éxamply h-dityidijhium Gr a Met hods
PRt ude. 1 ordialRAE e, fo e B A isGpromylamyide on foy tsmnle paepentc.
hydr ol ysi s.amine base such as,fsPéRatple, fyridi] amﬁme%smmdam-maﬁ%ﬁ#ﬁ&el ower
or

al kyl groups (for exa tert-but 1) | ower al kenyl groups ¥

| ,
exanpl e al |5 yhmmg&hgﬁqwmagp@w}p[ Adjunsigerdrshe The reaction jd also prefexably
| k b . - 1) el 15
al koxycar %ed%ﬁd&ssuﬁiﬂé AN r?% gg&egfz%roeﬁxlﬁgfg?%ﬁ:?@%[ o er

al kenyl oxy onyl groups or exa 'yl OXYy

al koxy cat®ond-dimpthoxpethane, N(N-dimeathydfoahamide ) b dirtimeshyiuchamnide,

p- met hoxybgpzyl.oxycar.bonyl = nit robenzyl oxycar bonyl _ ) .
p=nitr oben%%@ﬁ@é’%&?’ﬁ%ﬁ’m{ %m%,\%’?p%gr‘éﬁ 3 e’(al"é At atempptagre in the range,
t ri met hyl sifoiéxample, -meﬁm@%mmghﬁrlﬁh)mmtwmm%r al kyl (for
exanpl e benzyl) anpl es of am no protecting groups

roups. I > . 1 !
i ncl ude formyl, @P‘&E‘E&? carbodiignidg saypling reagantispeed ia the presenes of ab organist ed
benzyl , p- niveR(yieial iHyGfRe 1@{{;& el g -
triphenyl nethyl); di -[%ﬁ_ﬁni sy?ﬂﬁ y aoﬁ%é'f‘%royl nﬁﬁﬁ%&ﬂ%‘a’s?‘gﬂ%@%‘%
al koxycalbdpgexamplerin the regiom rif) to 40%C2, typicallyay armbiemtrigrhderatinewug bout 20°C.

al kenyl oxycar bo far | | xycar bonyl ) : I | ower, .

al koxycar bonyl g@?‘%ﬁ)ﬂ@&go S@@g%p%ﬁ%éoa%@#ﬂﬂggwps described in the

[ er r] - met hditgrsterezorikoayn ar the siilled chemif afaipreiRREZTE B BrécaonBf the group in
[err]-nitrobenz Io(%( cagbon l,; trial k‘élgsil I fhfor exanpl e trimethyf)silyl 25
and tert - b8 AR ﬁ&ﬂ’ FF@%‘}”&F’P@?‘H‘ B%ﬂai mgthods, Rrpletmgearoynsimay be yemoved
benzyl i deneyaingl convenishtifiéthdd/dsidsdbed H the BREatGE SHRSown to the skilled chdbIRdS
approprigte for repnoval of hydroxy and am no protecting groups 1nclude, for

exanpl e, 2L @PRoprige & the remoxal of the raotesting @oupyin quastion: sech hethieds| beingchésen so
groups  suchs@seffect rehfdlillor e fro: fygl,&zi,v it di € URLIOLL iRy PS
such as benzyl and phot ol yt iﬂéa 199’% or B‘gﬂg{?’g.ps §ﬁﬂ%%{’§§°°?§r°upseISCWhgreln
0- ni t r obenZle welgewle.bony! . The reader is referred to Advanced

Organi ¢ Chemi st rS}’:eeiﬁ"é me%%ﬁéslo gfoteb i gl grl;a{x S ar'vg rg%rgr’l below for the sake of convenience, in

which "low}er", as in, for example, lower alkyl, signifies that the group to which it is applied
25 preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive.
Where specific examples of methods for the removal of protecting groups are given below
these are similarly not exhaustive. The use of protecting groups and methods of deprotection
not specifically mentioned is of course mthm the scope of the invention.
A carboxy protecting group may be the residue of an ester-forming aliphatic or
30 arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably
containing 1-20 carbon atoms).
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-22 - publ i shed by John Wley & Sons 1992, for general guidance on
reaction congligdo@éwge and reagents. The reader is referred POTEBBNESE ve ™
G oups in Oganic Synthesis, 2nd Edition,, by G een et al., published by
John Wley & Sons for general guidance ofi prot ecting groups. The

ﬁln![ lr i)ng 2‘:)”58{]%1:%?% lgsb{:%ngy ro(ta chrléa g:;ob¥s mgl t{'acl)grlxtg; b}arrllcheﬁoflm 1- uaﬂ(}’pg
NO2 groupd {18} &aln ﬁ@&ﬁrbﬁl‘ tGl@-Bdl‘yl)‘ RRRr mns;tﬂdwei myltgmpe fop BRERIpl

formate in the presence of talyst Sz)ﬁ exanp pal I'a |um on- car bon)

in the presmsthoxyopethzh e@pg:amtbylsiévb;wn( MWPM‘IC %YMYdﬁWﬁr?’@tYil groups,

| vent

et onal oS R ook eliE b cRimEAO By Sy A, G fnenth)f

‘||:'h e c Io rrpgu rl@bnafalldaaycmwc{nylow hower hkypg:eppy(&f} ;lagzmple aahethoxymﬂrbamylaqmlybf

or mul a R rrvatgl vye er

o e oF Treshapebom ey DAy Lamr N ] e L R

Typi cal coradmirbwaﬁyli ﬁtﬁiﬁb@&u@p% ?mgaﬂdmmﬁah?wa% (ﬂfsﬂ&l@o@@ (@pund of

Fornula V for exanpl'e ‘\{ treatment with hal 0" reagent (for  exanple oxalyl

chl ori de) texample trimethylsilyl apd tert-hutyldimethydsilyb: gidlower dlsyk)%lm loaver alley)igsonps
tenmperat ur Qfor te%lé ﬁ“ﬂﬁéﬂmﬁglﬁgﬁylﬁ%& &gsﬁgenyl groups (for example allyl and vinylethyl).
10 Methods particularly appropriate for the removal of carboxyl protecting groups
include for example acid-, base-, metal- or enzymically-catalysed hydrolysis.

Examples of hydroxy protecting groups include lower alkyl groups (for example
tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower

15 alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups
(for example benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl), tri lower alkylsilyl (for example trimethylsilyl,
tert-butyldimethylsilyl) and aryl lower alkyl (for example benzyl) groups.

Examples of amino protecting groups include formyl, aralkyl groups (for example

20 benzyl and substituted benzyl, p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and
triphenylmethyl); di-p-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (for
example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl
lower alkoxycarbonyl groups (for example benzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
g—nitrobeniyloxycatlﬁonyl, p-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl

25 and tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and
substituted benzylidene groups. _

Methods appropriate for removal of hydroxy and amino protecting groups include, for
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as
p-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for

30 groups such as g-nitrobenzyloxycarbonyl.

The reader is referred to Advanced Organic Chemistry, 4th Edition, by Jerry March,



conpound with the aniline of Fornmula VI. Any functional groups are
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depr ot ect ed @® 9nemeEsary. (b) A conpound of the For nuP§T/GBIY¥pL4
pharmaceutical |l y-acceptabl e salt or .hh-Vvivo-cl eavabl e ester thereof, may
be prepared by reacting an acid of the Formula V [err] 5 or an

54 10 St WL S S et e

\(,:\ﬁndi tiONnSgeq .emara!?lei iabéfar@rtomaﬂewiweam;pb?r@fgaiﬁeﬂgnﬁesis, 2d¢ Editied, tynd 0
erein any functjonal .group.is. protected, i ecessary, and. i
r enovi ng a@e%rebﬂle@?"lﬂf&géﬂ% Wiley 4 $ons for %‘f‘ﬂaT g‘HﬁH"S Hé PT@"‘%B? ANB>a
pharmaceuti cal | Th@&ﬁlﬁﬁto@%ﬁmﬁﬁytmﬁ beiﬂli‘eﬁé}eu%y%cﬁr%tl@p&ﬁhe correéponding nitro

ester. The aniline of Formiula VII may be prepared by reduction of
t he corr &spompéund ofiFennmlaIV.conpound usi ng convention procedures as defined
her ei nbefore or as illustrated in the Exapl es. 15 (c¢) A compound of
the Formula | wherein R errRNG bsti Que on Rlerr] is an am no group
may be prepared by the reductio gnpouhd R®%:Formula | wherein R
or a substituent on Rlerr] is trd Typi cal reaction
conditions include the use of ammoni um:{;yr hydr ogen gas in
NO,
Formula IV

Typical reaction conditions include the use of ammonium formate in the presence of a
catalyst (for example palladimn—on—carbon)'in the presence of an organic solvent (preferably a
polar protic solvent), preferably with heating, for example to about 60°C. Any functional
- 10 groups are protected and deprotected as necessary.
_The compound of Formula IV may be prepared by reaction of an acid of Formula V,

or an activated derivative thereof,

O—H

Formula V

with an aniline of Formula VI under suitable amide bond forming conditions.

R3
H (R),
\ .
N
/
H
_ NO,
15 : Formula VI

Typical conditions include activating the carboxy group of the compound of
Formula V for example by treatment with a halo reagent (for example oxalyl chloride) to form
an acyl halide in an organic solvent at ambient temperature, then reacting the activated

compound with the aniline of Formula V1. Any functional groups are protected and



the presence of a catalyst, for exanple a netallic catalyst such as
pal | adi um on-carbon. 20 Al'ternatively a dissolving netal reduction nay be

carried out, £ar,example using iron in the presence of apcammeoller -

exanpl e an i norganic or organic acid such_as hydrochloric. hydr obr om c,
sul phuric or acetic acid. The reaction i 32¥vnven ently carried out in the
presence of an organic solvent (preferably a polar protic solvent) and
pref erabl y denrhtepted as nrgessamyy WD 99/ 59960
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: harmace - ta t
exanple to out Epo}grl%/o mu?\g?ﬁmélrl\%‘oﬁ?gups arutelcag)lyoatcg té)(lfsaialngrdepr ot ected

as necessar jn-vivo-cleavable ester ieeedfahiybe prgparedbypactimg an acid s therfdnimlapl es

serve to illustrate the present irTa%lsnti on. Bi ol ogi cal Assays 5 The
foll owi ng assays can be used to w p3&” ki nase-inhibitory, the
TNF-inhibitory and anti-arthritic eff e conmpounds of the present

i nventi on: In vitro enzyne assay oThe ability of conpounds of

the invention to inhibit the enzynme p38 ki nase was 10 assessed. Activity of
particul ar test conpounds agai nst each or}ntb?a.e%[err] and p38[err]

i sof or s of the enzyme was determ ned. Human reconbi nant IMKK6
(GenBank ACGRah 8diviledResivda)e 462 s ddthed AGkRb&Ere, with b AANiASBCRe Féiuts V578
(Genom cs 1996, 33, 151) and utilised to produce protein in the f or m of

a GST fusion protein in a pGEX vector
di scl osed 15 by J. Han et.al, Journal
2886- 2891. p38[err] (GenBank Akces
(GenBank Accessi on Number G1469305)Nwe i sol ated by PCR anplification
of hurman | ynphobl ast oi d cDNA (Genlﬁnk \ si ongNunber GVL416) and
human foetal brain cDNA [synthesised from ngENA#(C ontech, catal ogue no.
6525-1) using a G bco superscript cDNA synt/fiesNs kit] respectively using
ol i.gonucl eoti des 20 desi gnedargwla Wi 5° arfdl 3 )@R* t he human p38[err]
and p38[err] genes using anal ogous procedures to those described by

J. Han et al ,unBerstdmdaideenidd bddiddpiming conditicing, whiedd varisbBfgroups ardd/heiribefore] V.
Jiang et al.,; ~JO al, of. Biologic Chem st.ry. 96, 271, .17920-17926.
Both p38 proqegf’?{ij &‘ﬁﬁ%ﬂ%ﬁ“&&&‘ %'gg%ﬁpf%eée‘edc]bﬁwﬁsﬁ%ﬁ%ectors. Human
reconbi nant p38[ el)r] adtoisPim protectingfgdoups; wer e produced as 5 c-nyc, 6Hi s

tagged proteins. Both
99 P % ! (E) optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable

Si ng anal ogous procedures to those
Bi o] qg:i)gal Chem stry 1996, 271.
Wnmber G529039) and p38[err]

ester.

The aniline of Formula VII may be prepared by reduction of the corresponding nitro
compound using convention procedures as defined hereinbefore or as illustrated in the
Examples.

15 (c) A compound of the Formula I wherein R! or a substituent on R* is an amino group
may be prepared by the reduction of a compound of the Formula I wherein R! or a substituent
on R* is a nitro group. _

Typical reaction conditions include the use of ammonium formate or hydrogen gas in
the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon.

20 Alternatively a dissolving metal reduction may be carried out, for example using iron in the
presence of an acid, for example an inorganic or organic acid such as hydrochloric,
hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence

of an organic solvent (preferably a polar protic solvent) and preferably with heating, for



25 MKK6 and the p38 proteins were purified using standard protocols: the
GST MKK6 was purified using a glutathione sepharose colum and the p38
proteins were purified using nickel chel at e col unms. The p38™ -
enzymes wer e wobiseaded prior to use by incubation with NKKEPEBEBINMA hors
at 30[err]C. The unactivated coli-expresggd MKK6 retained sufficient
activity to fully 30 activate both isoforms of p38. The activation incubate

d p38 fal
Sy ) ogﬁe{vﬁﬁféﬁ FORS Al B /Prﬁ°5°3§<? b deprohekicils sy,
lerr]l: WD 99159960
PCT/ G399| 01A4d
7.4 buffer con{)rn@lfﬂ&’wﬁg @O{me\assayséﬂﬂwﬂwﬂeé%HMM"BPF%‘?F&W&H‘&@P on.
(0.1m\V) andg;ojosidafhdshyd Bl Capt oet hanol (0.1%] and MYATP (30[err]l of 50mM

My[err] an Thi s produced enough activated p38 enzyne for 3
Mcrotitef plateBe fDllOWlﬂg aSSﬂYS chebe usedm)mmae the p38 kipasgtinhibitary, th¢y DVSO and
10[err]l of n ed to a
well in a I\?@Fdﬂll? gpéifeﬁ:&c’f 0 I@ %Mggq’%smmm%ggrpounds wer e

tested at 10[err] M K| nase Assay M x' [30[err]l; conprising Myelin Basic
Protein (G bcg BRL cat. no. 1322B-010; 1m of a 3.33rrg/n1 solution in

wat er), actf%&ﬁé%——!"ssa enzyne (50[err]l) and 'Kinase Buffer' (2m)] was
then added fol | opdibiity o t&ﬁﬁoh&ﬁoﬁﬁfém{rén%ﬂdﬂdnbnthem%&ﬂvg Skingse SAEer 1] M

ATP, 0.1 %err] ATP (Amersham I nternational cat. no 0) and 10 50nM

My[err] T eaqgmecbs'&qmtmf prstiqular dest eampaynds againsiesesh of the m&%wwoforms
agi tation. ;ng é(pg p388[err] were incubated for 90m n and
pl at es cont a| n| ng p 3’{“%” Wer e i ncubat ed for 45m n. Incubation was

st opped by t he aannlm rrombindid MKK§ (GaiBaik Kcteasion Nunitea G205 72)cwak isolate:@ TCA) .

The preci pi tei hosph i nase and te
C(ﬁnpmﬁndsl c mae gi%ﬁ%@%?aﬁjﬁ%%ﬁﬁ%?@ I§°temn;them
phosphory adrﬁhrbfa@ﬁ i i inth QES6r Usirig Hald, fﬁb@b«ﬁésrﬁtl?&ﬁ ftlosed
Unifilter and washed vmth??% TCA, dried overm ghtgan counted on a Top

Count scilit by J-Haneshalo doumal,of Biological Chemistry <199 ol oedRe283d s 83
tiall ||
QL er ] val AoBessibil b 509 ol b3 (CaBR: tﬁ&r‘gg%% Rumber ??ans g’é’*e?. Y PBMC

The abi | i ty isolateddoP§Rnataplification of human iumphoblastondrdﬂl‘m (Gexifiaple Actespipn thuoibeon

oynt hest so aHAERg AR AT BB 8k epi iR TROTR(GloRRbn, Slofud .1

| i popol ys ac sim-l)dsmg a Gibco superscf?ptrdm«l'le EyithdsisGixjirespartively hsing oligunheledtiaB)/C)
were isol d fr ep r| n se (IOunlts/m hegarl ng human. bl ood by
density Fqlgrﬁgg(}r °p9 ¢ umam, ﬁ%)ip B genes using analogous

procedures to those descnbed by J.Han et al., Biochimica et Biophysica Acta, 1995, 1265,
224-227 and Y. Jiang et al., Journal of Biological Chemistry, 1996, 271, 17920-17926.

Both p38 protein isoforms were expressed in e coli in PET vectors. Human
recombinant p38a and p38P isoforms were produced as 5' c-myc, 6His tagged proteins. Both
25 MKKS6 and the p38 proteins were purified using standard protocols: the GST MKK6 was
purified using a glutathione sepharose column and the p38 proteins were purified using nickel
chelate columns. | |
The p38 enzymes were activated prior to use by incubation with MKK6 for
3 hours at 30°C. The unactivated coli-expressed MKKG6 retained sufficient activity to fully
30 activate both isoforms of p38. The activation incubate comprised p38c (10l of 10mg/ml) or
p38P (10u} of Smg/ml) together with MKK6 (10ul of 1mg/ml), “Kinase buffer® [100ul; pH



Mononucl ear cells were resuspended in culture nmedium[RPM 1640 nmedi um

(G bco) suppl emented - with 50 units/m penicillin, 50[err]g/m I
st rept onmycin, ‘?gg}gégout am ne and 1% heat -i nacti vat ed hunmpar/Beg@séim
(Sigm H-151§3’ : npounds were sol ubiliged in DMSO at a concentration

of 50mM diluted 1:100 in cul ture nedi uf®and subsequently serial 30
dilutions were nade in culture nedi um contai ning 1% DVSO. PBMCs

(2. 4x10[ er r 14 befifsrsomprising Trig(f0mM) EGIsy OdmMpvsedipmyorthayanadate (fobmldyang ¢ h

20lerrll of pXRthbBEmAT €IS M M TY (0fPSE SORTRVRBCOCH,), and 0.5mM AT

PCl / GB99/ 0114 produced enough activated p38 enzyme for 3 Microtiter plates. -26 -

triplicat | t Olerr]l. .cult di taini % DIVBO
(cont rol vl | o) “1esfeopommds e el s DRATE pad T84 B i et hmte

(%] er r 3 / ¥afésa Bulfer® Mab Bdded o 4 Wall 4P M3E6#ter PiGte\VEbE sihgldtose testinp@hd OM ti Ssue
culture plates). 20[err]1 |ipopol %/saccharl de [LPS E.Coli 0111 "B4 (Sigma

L-4130),  compoynds wasptested abtQudd. Kingse Aspay/ Wi [3ilisomiprising Myelin Basigr e

red, s BESERRRY BB ACA S ED i 95Sh b vl

I
to "nmedi umal one” contro oné* a our
al one" contenzyme (#EOpd) and CKindsdBuffert@adl)] Was deh laddddfoRowedtyy Labelled ATPH [10aL;i ons

f k TNF i phi bi 1, i ncl uded | h't i e
b bi tor - GrortEasenid AP RGP A e emaoat s ae EIb) Sg "
Wacht el . 161 soaeviv CHy),]. ThE platts wefBTHAMRRA &I36m temperkthit¥ith gehtié Aitation.

409-413) or_an inhibitor of proTNF[err] convertase (for exanple, See
McGeehan, 1Bates coptaiping #p8o wareipeubated for)90gipagiqdatercpptainingp3BP e ichbaiedbat ed

for 7 hour sg; : : (SH%%LP ' ks s Lch. err]l of
t he super naitbg%?%gﬁéu}e)%oo\?eﬁasf r eg{:%’g\%é‘?l f}Sﬁ’aﬁﬁoﬁ zfﬁ%%gmgéa%g gdr r]C (96
well r ﬁu nd- ﬁ‘?ﬁA)o rfhe pecipitateCprotein gad pidisphorylats be p3 § kinas/eeind tesecompdahdy weraed
in each sanple i ng a n.INE[ecr], ELI SA (se 2/ 1019Q and Current
Protocol s i ssg?#%ﬁg'éﬂ%w .‘%‘P%@“s%ﬁib?ﬂﬂﬁé% gﬁ\é\ngﬁegﬁ%‘ﬁ‘g‘l‘s“&a al .,
John W ¢¥ @itibefsa RackhfiCUnifilterldad Yakldi vith 299 TCA,; QhE o vEPR and B5\Hitad B THE) -
(test concentration - medium alone) x 100

(LPS al one Coyptasiptiflatioppeunter. (i ) Human Wiol e Bl ood The

ability of the CRIPQMHIAnE wirbiesteli§ ' Falall 'jts:g r ction
was al so assessed i n a‘?\urranewﬁ%ﬁgwbafqgcs) glaegégéya{ urrg!r:&%olhg&ﬁ?%%d
secr et es TNefested fo alloanIGsi values &0 beide®@mimedh LPS. This property of bl ood forns

t he basis o# X | B is used as a secondary test for conpounds
whi ch profi nﬂﬁo%iﬁusmg fhe PBMC t est . Heparini sed (10
uni t s/ m poh@ine@BMICood was obt ai ned from volunteers. 160[err]l whole

bl ood were added_t o, 96 | I roupd-battom pl ates (Corni ng 25850). Conpounds
VIET © he abﬂlty X\Fcompo s of tt%s %nvenn%n to inhib(it TNFo pgoduction vz'as assesrggd

by using human peripheral blood mononuclear cells which synthesise and secrete TNFa when
stimulated with lipopolysaccharide.
Peﬁpheral blood mononuclear cells (PBMC) were isolated from heparinised

25 (10units/ml heparin) human blood by density centrifugation (Lymphoprep™ ; Nycomed).
Mononuclear cells were resuspended in culture medium [RPMI 1640 medium (Gibco)
supplemented with 50 units/ml penicillin, 50g/ml streptomycin, 2mM glutamine and 1%
heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in DMSO
at a concentration of S0mM, diluted 1:100 in culture medium and subsequently serial

30 dilutions were made in culture medium containing 1% DMSO. PBMCs (2.4x10° cells in

. 160y culture medium) were incubated with 20ul of varying concentrations of test compound



solubilised and serially diluted in RPM 1640 nedi um (G bco) suppl enent ed
with 50 units/m 25 penicillin, 50[err]g/m streptonycin and 2nmM gl ut am ne,
as detail ed above. 20[err]l of each test concentration was added<to. % -
appropri ate \WOP¥S%EY | plicate cultures). 20[err]|l of RPM 1BGW/GB/OIANJ| um
suppl emented with antibiotics and gl utappgpe was added to control wells.

Pl ates were I'ncubated for 30 mnutes at 37[err]C (hum dified

i ncubat or), i | b . & j on
10[err]g/m Sﬂﬂ%%ﬂc%ﬁ%@%%&%éﬁg e;cﬁnﬁl)ﬁ C %{r%\?e(f:?%ug?gi&igﬁ%gg al one”
30 and f ourminwted et 311°G irnnkimidified (€005 % ain) tdcubltol (Falcanddy2p|Satveel] fiat-k nown

TNF[ err] t hesi s/ secreti L.nhi bi t or. Sl | N h tes

Pl at es wer ebolt%éu eecaxfr]m 5 rp?%esh'o (ﬂ.glhg?pol?ysaccha}?@e [ngwg} %@ggﬁgma E"{IBOL
PCTI GB99I Olfiil concentration 10ug/ml] solubilised in culture medium was added to 4ppro riate Wells:
37[err]C (hum di fied incubatqr). Plates were centrifuged O0Orpm for 10

mi nut es) AantPH geturemedium was gided ta “medigmealonsr, gontrod wells. 8ix LB elontamddoumi ng
25850 pl at : o : , 190

and Curr enﬂ’erd(l)%%l?g?{: *ﬂ&%ﬁgg u%gg&g{%%%a@% %ﬁ%%&%%%@ﬂ&%us bel
et al., Johknown BNFonintibBonwert inclided Fheach teist, &l anritiliibitstiof thet FDE Tyw I& used in

“the ELIZA 5_wer e obtai ned from R& sie | ogue, nqQs, MAB610

anti - human cﬂﬁﬁlg#‘f)’je fels%ﬁemm e&ﬁt %ﬁé@%%’% t%&k@@%&%nﬁn
TNFa det ect(1898)] 15¢8ly#09-413) or adshibithCof pré TNFd ¥shvefSR I edmple, see McGeehal,€
ability iédg]ﬁ compounds of this invention as ex vivo TNFa inhibitors were
10 asses i '?Hﬁgi&&‘—e 9901786558761 1 Plates yvers ipeubsted fort Bhomessat37°CAl der | ey
Park (AP) T @hdidiA&ncubatory2hep ' Sk S G410
vehi cl e (10@r atls) bycut ﬁtgr appr ogﬁgﬁﬂggggg%é&%%gg%v@ﬂéé%g e](lg'.'&(;. ),
i ntraperi t overad a(-70°. (96 well suindtbotiora plesest Coming 25850)c TN evéle sveteadetfmined

rats were s 1S i [ a IS cent ' err]._and bl ed out
via the poS@%%%@%%&gQ%%@ﬁﬁﬁgﬁﬁ%%éﬁal%ﬁ%ﬁ@p@g}gﬁm bl ood.
Bl ood sanpl MelesslneBiolvgedioh? by Fredeickad. AGsbkbetial. SToh Wil HndisoHgRE )at 2000 rpm
for 10 mn at 4[err]C and the harvested plasmas frozen at -20[err]C for
subsequed? RFWitical= R klonofhelnim féhe T NdsEdohdentPdtion Usikditm ald) e%ﬁﬁ()Sti mul at ed
human bl ood. - The rat plasnma sanples were thawed and 175[err] 1 of each
sanpl e was added to a set f qLPSulone- medininiatong) in a 96 wel | round bottom

pl at e ( Cor ni:ngy eror]1 of heparinized human bl ood was then
added to eandblggﬁa ?%Mé god the plate was incubated for 30 mn at

37[err] C 20 ( huriikdiabiliedof theeongionnds. of RSirtveidtd inhibif TRBY: production was also
concentrationl g&?rr%‘@# ﬂ@s g)gged to the wells and I ncubat i on

conti nued fHFSEFHBPL Bhgie hiood assaysoHuman whelebloogepaetes EBe vden simplated
251 er '] 1201 with LPSEThY Boply6r biédctbfs tE bikid (13 a6B) irhidu19 G6balagh sdldndlip 2!

2000 rpm and 200[ err] .
test for compounds which profile as active in the PBMC test.

Heparinised (10 units/ml) human blood was obtained from volunteers. 160ul whole
blood were added to 96 well round-bottom plates (Corning 25850). Compounds were
solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml

25 penicillin, 50pg/ml streptomycin and 2mM glutamine, as detailed above. 20pul of each test
concentration was added to appropriate wells (triplicate cultures). 20p1 of RPMI 1640
medium supplemented with antibiotics and glutamine was added to control wells. Plates were
incubated for 30 minutes at 37°C (humidified incubator), prior to addition of 20ul LPS (final
concentration 10pg/ml). RPMI 1640 medium was added to control wells. Six “LPS alone”

30 and four “medium alone” controls were included on each plate. A known TNF.

synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at



supernatants were transferred to a 96 well plate and frozen at -20[err]C
for subsequent anal ysis of TNF concentration by ELI SA 25 Data

anal ysi's by Wg &8d software cal cul ates for each conpoundpceBesisdi %
inhibition o NF[err] = Mean TNFa (Oontr7ol S) - Mean TNF[err] (Treated) x
100 -27- Mean TNFa (Control s)

Al ternativel m ce _could be used instead of rats in the above procedure.

Test as anBTCumdifiedmgehator). Rates were copsrifuged (200PtEn fob A0 BUHISS) QUG HOR

SS&L;,SZ;E hr igidstha 35 Ved WRF sthfed hEF0RE (Coihf 95850/ 4eek) SPNER1&vels were measured by

PCr TGB991 0 B148A (see W092/10190 and Current Protocols in Molecular Biology, vol 2 by F@erick M.
native typ

e 1] .collaqge s_shown. b ent h |..[.1] to he
rth ¢ ogersbol et PO YHER e IR . Tk B Refbadics oty s Faeldp e BHFA
Freunds inGipéktiiged v REED Systéth$ (chloga¥\nds) MABAD anti-Haflah TV doagnie ed
arthritis (CLA) and_sim/lar conditions can be induced in mce and primates.

Recent st udntikodyaBAFZHbhiptinyiated antichumanT N on detech aatibodit- i bodi es [2] and TNF

receptor-1gG 5 fusion proteins [3] aneliorate established ClA indicating
that TNF plays a key role in the pat hophysi ol ogy of CI A. Moreover, the
renar kabl e EX ¥ive Alnviveassessagnt or anti - TNF nmonocl onal anti bodies in

recent rheunat oi rt.hridis clinical, trials.indicate hat. .TNF pl ays a

maj or role in th?’g g@hﬁo‘fﬁd@’ ‘fomﬂo%‘%é’lf&l?maf"%t@&?é ex ‘f’ﬁ%i’%ﬁ&@h‘%ﬁﬂ nce as

descri beth iagsessed iefhe tRVE Bfousk. BHLAY, roups dfhdld msturmd&hem%zmaﬁts pegoused to
S

denonstrate the anti-arthritic 10 activity of a conpound, 0 see .
ref erence 410g) were dosed with compaynid {8 sgts)ordrug:yehigle (10 gatsy by thejappropsiateypute, 146,

o7, Toroxamble G (R, inFypepidiarthp. b sbaeb it f Nineof Bifluey 3gkr - 55
4 Badger, NmtsBeresactficed uging 9 Eringicencénuatival of Q0 Rind bledmut vigphespudteErpeana nent al

15- Ther apeutics 27921453-1461. Al t hough_t he_phar macol ogi cal
properti es ¥astiple Sdomitsod sediug hepasi/mibloed. Blpod,samples wese immedigtely placed,pn

change ags exiSé’ﬁﬂc@ﬂhiﬁ%\%d gmbgém%ﬁ‘b'm%‘d?@gnéﬂ?@ sg%ll[;g?shaﬁ/ﬁ\ﬁg& fVRfec30%

inhibition in the PBMC test concentrations up to‘!S
physi ol ogi dat $upsaquens assey abtheir effect oo TNFiot prodution by P$etimatatedhumah blooti ve

I e e e AT
whi ch, unl gagtemtie PGmel raindtbetiom plate (Corning 25850). 50l of heparinized human blood
was then added to each well, mixed and the plate was incubated for 30 min at 37°C
20 (bumidified incubator). LPS (25pl; final concentration10pg/ml) was added to the wells and
incubation continued for a further 5.5 hours. Control wells were incubated with 25ul of
medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200pl of the
superﬁatants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of
TNF conceﬁtration by ELISA.

25 Data analysis by dedicated software calculates for each compound/dose:

9% inhibition of TNFo = Mean TNFa (Controls) - Mean TNFa: (Treated) x 100
Mean TNFa (Controls)

Alternatively, mice could be used instead of rats in the above procedure.

Test as anti-arthritic agent
30 Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble



(i) operations were carried out at anbient tenperature, i.e. in the range
17 to 25[err]C and under an atnosphere of an inert gas such as argon

unl ess ot herwi se st at ed; (ii) evaporations were carried d#t-by ™ -
rotary evapowewdssssi n vacuo and work-up 25 procedures wer e PERIGEI¥Y4Yut

after renoval of residual solids by filltygation; (iii) colum
chromat ography (by the flash procedure) and nedi um pressure liquid

chr omat ogr ' r.ehksKi k| 4 .(; 9385
o Vo i BN i i, BB b el B8 11 B8 SlfEbgetld it iiabsed 50S)
fromE. Mepolyarthoitiswhien ddministerediarRraumgds incotnplgie gdijuvastu Thisl is gew nown as

chr onat ogr a HPLC S. forned qn C18. reverse.3 se sil,jca, for
exanpl e gn @%ﬁm@%“%ﬁﬁﬂgﬂ?ﬁﬁ <o %@i&_ﬂﬁﬁg@ﬂﬁwﬁﬁmﬁmmm-
(1v) i el dRegén®stdiiéEhave Shovir TSN RoAsYnab AilibaaRs 1) and ENB $6Rptot-IgG he

ve
maxi mum W 99159960 .
PCT/ GB99/50 fusioprproteins [3] ameliorate established CIA indicating that TNF plays a key role indhe.

att ai nabl e; : [ ;%] ey mul a |
have satisf gtg?%}ygmlr%ggro gg%%’l &g&?@%@e %@?%@é‘%ﬁ%ﬁg?&e@g confirmed by
nucl ear magabéclonal estihodies in retdviRyheamatond arthextis cEpieal tiads indicatesthat TNE phys a
fast-atom bonpbardpent (FAB)., nass spectral datag were obtai.ned usi.ng, a

Pl at f orm 5%@&?%&5@%‘%“%@%5 Ine) rﬁ’ﬂsgjméf‘wa sl "Isi%“lgg%mdata or
negative i QifefdAées 2\4R4 8 is a teRRiy R6A4&} HihidN\dEn B 58443 Berfi Bistrate IR diisaribiitie
measured on the delta scale [proton magnetic resonance spectra were

det er nmi n¥Y agivitypf g compound. Adsd s8¢ refgeredoect ronet er operating at a field

strength of 300%6 r - W)‘Sp t operating at a field
strengt h of 5 @T‘?’I?%K%'I’f%w @%r%’%%@ have been used: s,
singlet; d, douBl Williams, R.0i g#laét (1992) Ptoc. MNatlt AcddeSei., B, 9784.0ad;

(vi) internedia Mer e t n Iy ful a terised and purity was
assessed by ?ﬁ%ﬁ%ﬁatﬁ%nggggdm&%ﬁnfra-red (I'R) and/ or NWR

gnal ysi's; 4 Badge(,%ii.iB. endl], (1996) D 6 l%l tafidl nearae
eterm ned using,a Mettler SP62 automatic nelting point apparatus or an
oi | - bat h! ppara&@%ﬂi%&%%@?‘%@-for the 15 end-products of the Fornula |

wer e det er m ned xhb&gh e i&ﬁ-ﬁh&&lé%?&l ProplrAiesiofhe MRS ION he FormBldaahlwith
sol vent such as ethanol,” nmethanol, acetone, ether or hexane, alone or in
adm xt ur e; structymglichange as expected ipj gepgrak aconipound of the Femmlal givesiayas3lave been

used:- 2 thiPi(t)iaxrl g{%g PBMY (st BEcBNthBRB oMM, No physiologifatif ulliItheiESSUr €

liquid chrona
toxicity was observed at the effective dose for compounds tested of the present invention.

20 The invention will now be illustrated in the following non-limiting Examples in
which, unless otherwise stated:-

(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C
and under an atmosphere of an inert gas such as argon unless otherwise stated;

(ii)' evaporations were carried out by rotary evaporation in vacuo and work-up

25 procedures were carried out after removal of residual solids by filtration;

(iii) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt,
Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse

30 phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column;

(iv) yields are given for illustration only and are not necessarily the maximum



DVSO di net hyl sul phoxi de WD 99159960

PCTI GB99/ 01491 : -30 -
Exanple 1 WO 99/59960 PCT/GB99/014:1 -
N-[ 2- chl or 0- 5- ( 3- di et hyl am nobenzam do)_pibenyl ] -3, 4-di net hoxybenzam de
Oxalyl chloride (0.11 m) was added dropwi'se to a stirred suspension of
3-di net hyl am nog?nzm c acid (0.18 g) in nethylene chloride (10 m) at
20[err] C 2 drops) was added and the reaction mixture was stirred

far 4 hours. The®oliygeheriitthe end-pRUIROHEhE Hotntul Sl Neve RatisBlckdly mitiBariiblsthandas
di ssolved in nethylene chloride (15 m) and added dr opw se over 5

m nutes to Aheix stpuptares yere eonfirmed by quslearmagnetic gespransp BEVHR) pnd/or mass specral

3, 4-di et hoxyhe ch-fgp

4- di et hyl am no%ya%l’ I naetgXQl b%&?’s%g{ @fﬁg%sﬁgﬁﬁ?gﬁgﬁ% e ?%n%r? ?mf%“e
resul t ant Smspﬁunbmetmmds u&xenemdpmpnﬁe,[ekher]lﬁsmae ioh(&afa&)rlmegatwe iobhdata weret i on

m xture was d nd. with a satutated ueo sodi um

bi car bonat e °§ B‘Wﬂi g’i‘%ﬁﬁf}f@g S WA RRps! gﬁdaﬂ?ué"a*éj? oRRIPAgRENC \ 0
purified by rgdh4H¥B spectra WefeidRinicd RiiKg QWaﬁhAGsﬁuﬁQbom@eago@et&%p&afm iy e of
met hyl enc chI oride and met hanol _as eluent. There was thus obt ai ned t he

title conpouisif enagthof 390MHz gr a BgikenAM250 @pectromemmstamﬁpld(smﬂpeﬁ])

751 (5, iSOl et g iged g ineii e ot B o

(d, 1H); 10 m\mmlst prmad;um M+H[err] 454.

o e S LS SRR

chloride (2 thih ¥y c@emﬂa pruammrmﬂa-ﬁeamwumanawx@m- 20

5-nitroaniline ( q&q pyridine (10 m ) at 20C, The reaction_m xture
[

was heated to 10@@1)31 OWSH@GPW@@QHGWWMH etlerPOat ur e,

the reacti oy Hmdid M@? t ul ting
precipitate \}\llas coF‘fc‘ec ,E}R\Ag@ﬂaeth vfn%%]\#ﬁv\bgli.he?ppgﬁgéd&l léﬁhép#}i&%f §d was
trituratelp Lmd@mdws lof/ the FFermywia d wiertalete@ined pfterccrystalissation ﬁ'omaconventional

N- (2-chl oro- |.tr 3 di thox nza de ( D
231- 232C iR it i(‘%i)‘é’&?{’lr"?% EP??“‘?’ 8?“%’?"%62
(m 1H), 7.&ad(d, 1H, 8.08 (m 1H), 8 54 (d 1H) 10. 07 (m 1H); Mass
Spectrum MtH err The matgri al ds:o obtained (1.12 g) was

added portionw sél"éﬂlég e foffopying pbbeeviations haye suspensi on of iron

powder (3.0 g) in a mxture of acetic acid (1 m), water (10 m) and
et hanol (60 M) which had been warmed to 70-75[err]C. The resultant
m xture wi® heat &MFo rMN-dimethylfoggamideiour . The nixture was all owed to cool

and solid sodi um}ﬁﬂfcbo%?éheprmﬁreﬂqﬁdch%zl%ﬁﬁe

DMSO dimethylsulphoxide

—a T



m xture was basic (pH=8-9). The m xture was filtered and the solid materi al

was washed with WO 99159960

PCTGB99/ 1 014i - -31 - oL e
met hyl ene chlm!t?@%q'he filtrate was evaporated and the resiPER&DBRRE1491
triturated with ethyl acetate, filtered and the filtrate was evaporat ed

to give the required starting materi al a0g creamcol oured solid, mp.

146- 149C, NWR Spectrum (CDC13) 3.70 (s, 2H), 3.88 (s, 3H), 3.91 (s,

3H), 6.31 (dxamplelg 74 (d, 1H), 706(d 1H), 737(m 1H), 7.42 (d, I H),
7.92 5 (d, AdHh. . .2 Exanpl e 2

Usi ng an ana zg%lﬁosl%%gidgﬂg?ﬁeﬂ?%ﬂ'? Pmbéyk %rh%p ee_an,anflﬁg

appropriate benz@;ﬂhlyl chlartde(!i@ﬂtlml)/madéabdrepiwmtohmhedappemmﬂaﬂ e aniline to

give the co un des rlbed i
Table | [ er@? ylamm enzoif ac1d30;[§l ng methjglene chloride (10 ml) a2Q5C. (I%MF6H) 7. 06

(d, 1H), 3. %9 dl(oﬂs) vﬂdshaddeﬁ a55 the rédctibr!@Bcture was stirred for 4 hours. The solvent was
(d 1M, 7.62 (m Al 7.7 (m 1k, 775 (o .
1H), 8.03 ( ,ﬁvapgmed 18 give a(sgh E’&l}e sg_ld;,weg(,hs ed in methylene chloride (15 ml) and added

3 87( ?d . T)deilé}?ﬁ% d, %s o2 é’gﬁd‘*ﬁ&*ﬁﬁ“%%{s -amino-2-chlorophenyl) > 52 (5 07
(s, 1H), 7. gz-qlmethmegben%pﬂde( 306 @), tridhyldming (0.4 ml), 4-d1methy1ammopyndme
]Z_H) ' 3§ 8% E g ' éﬁ g) agd 8’;5‘1@#?% g%: gn?l (’Phelrﬁﬁlﬂltag,t 121§ture W/ﬁ—f‘%‘"ﬂ at ¥0°C for
(t, 1H), ID. 38 howrs. Fhe) reacfiol miktdre \iuﬂ)wasﬁedlﬁtt( Water and with a saturated. aqueous sodium
%/I-I_DH’ 42'99 (s ’bg;%r@o’gatégq#%qf aq’iqsil(k?gSO,,) anffi gvapi}artrgc{. h’[(%l)gesidual oil was pui%ed by col@n
M-H 479 chromatography on silica gel using a 99:1 mixture of methylenc chloride and methanol as
eluent. There was thus obtained the title compound (0.109 g), m.p. 98-99°C;
NM (CDCLy) 3.02 (s, 6H), 3.95 (s, 6H), 6.86 (m, 1H), 6.93 (d, 1H), 7.1 (d, 1H),
15 731 (t, 1H),742(m 2H), 7.54 (d, 1H), 7.98 (m, 2H), 8.42 (s, 1H), 8.58 (d, 1H);
Mass Spec trum: M+H"* 454,
‘The N-(5-amino-2-chlorophenyl)-3,4-dimethoxybenzamide used as a starting material
'was prepared as follows :-
3,4-Dimethoxybenzoyl chloride (2 g) was added to a stirred suspension of 2-chloro-
20 S-nitroaniline (1.72 g) in pyridjne (10 ml) at 20°C. The reaction mixture was heated to 100°C
for 1 hour. After cooling to ambient temperature, the reaction mixture was poured into water
(100 ml). The resulting precipitate was collected, washed with water and dried. The solid
was triturated under methylene chloride (20 ml) to give N-(2-chloro-5-nitrophenyl)-
3,4-dimethoxybenzamide (1.2 g), m.p. 231-232°C; NMR Spectrum: (DMSOJ; ) 3.82 (s, 6H),
25 7.08 (d, 1H), 7.62 (m, 1H), 7.82 (d, 1H), 8.08 (m, 1H), 8.54 (d, 1H), 10.07 (m, 1H);
Mass Spectrum: M+H"* 337.
The material so obtained (1.12 g) was added portionwise over 10 minutes to a stirred
suspension of iron powder (3.0 g) in a mixture of acetic acid (1 ml), water (10 ml) and ethanol
(60 ml) which had been warmed to 70-75°C. The resultant mixture was heated to reflux for

30 1 hour. The mixture was allowed to cool and solid sodium carbonate was added until the

mixture was basic (pH=8-9). The mixture was filtered and the solid material was washed with



6 3,4-dichloro 2. M+H
479 7 4- met hoxycar bonyl 2

M+H 469 85rs VO 99/ 59960 i - T -
9960 PCT/GB99/014vi
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The procedure described by Brown et al. «i31-J. Med. Chem, 1985, 28, 143-146
was used. 2 The reaction m xture was purified by HPLC using an

i ncreasi ngl yeihgleds cIl6:3db, @M filtrate oK évapSrall ahd G1®rbsidve Wi eitiRiipwi ethyl
met hyl ene chl ori de.

5 Exanpl e 3 -
N- [ 2- br ono- &eetate, diltpred mwxﬂﬁﬂggzéﬂamﬁsﬁﬁgw thy requiked startingypaterish A Ye
oxal yl chl ogj : ) ' . ' i f
5 ai et iy o cieifchitufd sBid ol RS ARAY Sl CIELT L A MIRIAB O,

20[ err] C. Da®1 (L 3H),6H)(ml OH)ybs74(dd ), 206 (4,Hd)r 23T (inoiH)n7 AR (3, d H)s9%t i r r ed
for 4 hours | v _\\as gvapora t give a yellow solid which
was di ssopv@dIﬁﬁsﬁaﬁ%nﬁ@ﬁw@‘g%ﬂﬁ%} and added dropwi se over 5
mnutes to a stirred m xture of

N- ( 5- ami no- 2- br onophenyl ) - 3, 4- di met hoxybenzamide = (0.7 g), triethylamne
(0.8 m), 4&ME£I am nopyridi ne (0.005 g) and nethyl ene chloride (20

m ) which had b - . ' bt L ed
2t anbi ent 15 t ooz A iifoebil bbb peliied 3Bl 111k ApRolaE o3RI 1
sat ur at ed s chlpride Wasceackinwitiethe apprepriant aniline td givedhd ddnodhdsdederibed poTatiel.
The resij al oil was purified by col ur’mF chromat ography on silica gel
using a 1 m xture of methylene chlor ﬁ‘éleénd net hanol as el uent. The

solid so obtained wagegsystallised f(?ﬁma m xture of ethyl acetate and
gi ve A

met hyl tert-butyl eth e conpoung~{™x564 g), mp.
184[err] C, 20 NVR Spectru I[err]) (s, 6H), S ,R6H), 6.84
Ca ’ Mass Spectrum

(m 1H), 6.95 (d, 1||:§,‘ v , @

(m 1H. 8.02 (s. 1H™% a5 (s 15°NE 5 :
M-H err] 498; El emrental Analysis: Found C, 55.8; H 4.5; N, 7.9;
[err] requites C 558 H 4 0 N _8 004 25 The

N- (5- am no; il\l‘br oimlplhergll ) -3, 4| Hpted: hOxxbgnifam' HMR,datay as a s'lt fart | r]gl"éﬂiff I | ne
Was added {0 |3PPZa sol uti pn of| P Lba: 700 (& T TS0 LR, 730 | M)
(d, 1H), 7.62 (m, 1H), 7.7 (m, 1H), 7.75 (d,
1H), 8.03 (m, 2H), 8.15 (d,1H), 8.4 (s, 1H),
| 9.9 (s, 1H) 10.56 (s, 1H)
2 | 4-cyano 3.82 (s, 6H), 7.07 (d, 1H), 7.55 (d, 1H), 7.58 | M+ H 436
(s, 1H), 7.62 (m, 1H), 7.7 (m, 1H), 8.01 (d,
2H), 8.1 (d, 3H), 9.9 (s, 1H), 10.62 (s, 1H)
3 | 2-hydroxy 1. |3.82(s, 6H), 6.95 (m, 2H),7.05 (4, 1H), 7.42 | M+H 427
(t, 1H), 7.56 (m, 4H), 7.95 (d, 1H), 8.03 (4,
1H), 9.9 (s, 1H), 10.49 (s, 1H)

4 | 4-methoxy 2. M-H 439
5 | 2,4-dichloro 2, M+H 479
6 | 3,4-dichloro 2. M+H 479
7 | 4-methoxycarbonyl | 2. M+H 469




5-nitroaniline (2.17 g) at 25[err]C The reaction m xture was heated at
100[err]C for 5 hours. After cooling, water (25 m) and 3M hydrochloric

acid (100 M) were added. The resulting solid 30 was filtered off and: . - ..

washed with vwstoees9@0 m ) and dried. The solid was trituratBAI/GRPE1491

di ethyl ether to give N-(2-brono-5-nit roghenyl ) - 3, 4- di net hoxybenzam de
(2.01'g ) as a WD 99359960~ 32~
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sandy- col ouded sbheprocedyrs despgbedityArewnetal. pMeddehemni 986 A tiB]4GwWaY (s,
6H), 7.08 ((seqlH) . 7.56 (d, 1H), 7.65 (m 1H), 8.0 (s, 2H), 8.4 (s,
1H), 10.09 (s, 1H). The material so obtained (1.9 g) was added
porti onw se2over The mactioh edxtine vas pttifiedcy HPLC asiapamincreasingly polangrpdiester (4. 5

g) in a mxture of._acefi cid, (1,5 m), water, (15 m) and 5 ethanol (90
n ) which h%@ﬁ%ﬁ?@éo?}’ﬁﬁb&?g’f@eﬁﬂ@e ?"e was heated to reflux for
0.75 hourg. Solid sodium carbonate was added until the m xture was basic

(pH=8-9). The hot m xture was filtered and the residue was washed wth
hot met hanoExample3: i |trates were evaporat ed and the resultant residue

was extract | S dlviaes The. ' was
fil te)r(ed ang'dltz-#gk | |L§[9¢3at e \M!s evg?@?%‘%é%%%ﬂ?é%‘?@%%%ﬁ%@?om)phenyl ) -
10 3, 4- di met hoxy@zalylzhiodide (0124481) gjas added drdpdselt a[stitred Gispdblon Spect r um

CDC1[ err . 3 . 2 .. 4 (.S, , 3.9 , , 3
6 03 (a, 114 melstiEnipablougic acia 0.3 i nglivlene ghiopide () i 20%C o Dpii ool
8.38 (s, 1bHwas added andili@faattfon’miktube was stirred for 4 hours. The solvent was evaporated to

N-[ 2- chl or o- 5- ( 3- mor phol i ngbenzamni do) phenyl | -, 4- di met hoxybenzair de
3- Mor phol i n8ea¥eYaw sahdgyhichavgslisselv mm@zﬁmlqr@e £20sm})apd addsd dpapvose of

\- (5-am no- o Bl:bMRDE M redmikeite SPARS RGNS A L ' LA (3
m). The v reaction m xtur Ién was E;gl‘?'lh(rgr e J]a%gp%]"g@ihé%lf%’4%gft&?&? or 18
hours. The (A-%kgltriethyiamiog (ORmel), 4-dimethylantodpyzidihe(§0.00%g) dnd ngethyddénechlofide
m xture was 1th et byl chloride. The organic .20 exiract was
dried (M sofzg’ﬁr’? )@’%é’ﬁ%%e&??”@?‘gﬁ’ e Ml irebhon mie? aSBrfedt BEPSHed wi t h
'E ol ue n;a 15 temiperaturée fou nahads.umjcbedrgaii@pﬁayé wis Weshed ﬁitﬁl%‘dﬁuﬂg%ﬁ)sbdiﬁhﬂﬁ%ﬁ:‘m%‘d
0.19), mp, 147.9-148 3l err]C Specirum (DMBQI6) 3.19 (s, 4H),
3.78 (s, 4|—§?1“%°.1_’8§“?diq\&§%), and cppporaged. %fesv%uﬂﬂw;as puiyied by colymyg (5, 2,
7.43 (s, 1Hihrorataglaphy (gﬂ'giliczﬂfeﬁ%ix{gsa 491t hixtdre @?m@ﬁllyleﬁw:hlogde?anﬁ%etﬂa@)} asS- 07
(s, 1H, .9.88 (s, 1H), 10.29 (s, 1H); 25 Mas§S Spectrum MrHerr] 496;
El enent al Aplfn}s The solidisp @btained waserystalligd froma mixtare of ethy] asetale andmstjuilr es C,
62.4; X 5. g tliy1 8théro give the title compound (0.564 g), m.p. 184°C;
20 NMR Spectrum: (CDCl;) 3.02 (s, 6H), 3.97 (s, 6H), 6.84 (m, 1H), 6.95 (d, 1H), 7.08 (d, 1H),
7.30 (m, 2H), 7.51 (m, 3H), 7.95 (m, 1H), 8.02 (s, 1H), 8.45 (s, 1H), 8.56 (d, 1H).
Mass Spectrum: M+H" 498;
Elemental Analysis: Found C, 55.8; H, 4.5; N, 7.9;
C,H,N;BrO, H,0 requires C, 55.8; H, 4.9; N, 8.0%.
25 The N-(5-amino-2-bromophenyl)-3,4-dimethoxybenzamide used as a starting aniline
was prepared as follows :-
3,4-Dimethoxybenzoy] chloride (2 g) was added to a stirred solution of 2-bromo-
5-nitroaniline (2.17 g) at 25°C. The reaction mixture was heated at 100°C for 5 hours. After
cooling, water (25 ml) and 3M hydrochloric acid (100 ml) were added. The resulting solid
30 was filtered off and washed with water (50 ml) and dried. The solid was triturated under
diethyl ether to give N-(2-bromo-5-nitropheny])-3,4-dimethoxybenzamide (2.01 g ) as a



The 3-norphol i nobenzoyl chloride used as a starting material was prepared

as follows:- 30 A m xture of ethyl 3-bronobenzoate (1.92 nl), -
mor phol i ne ( 2, 2' - bi s(di phenyl phosphi no) -1, 1' gehpanbbi®l - ~— -
(0.336 g), ]‘Huag?ﬁgat %8t - but oxi de (1.615 g) and WO 99/ 59960

PCr/ GB99/ 01491 -33- -34 -

tris(di benzylideneacetone)dipalladium0) (0.33 g) and toluene (25 m) was
stirred andsa!iieﬁicaémed sélm,ﬁpﬁilh@llsi‘@ NOMIRSSpEseeh: @MISOd,) 318e(s! eﬁpmowd NIk} ur e

was allowed to cool to anbient nperature and extracted with

hydr ochl or i €5664,dH):TheS Gy &0 ﬁﬂa@ﬁb svﬂa@ Bhs19.026. Wk-h concent r at ed
di hyd ders
[S)ﬁalsgm SyW(;gxlj“ ef%@%%gg% eél;%gi%eagh%e %ﬁ%ﬁ%ﬁgmfm%@ %Elr [ ed by
col umm chr osmspagioapifiyron powd\er:ﬂ 5 igy i agmixturs iofigpetic dcid Gl.5rnt), whter(jfs mBaid/| ene
hl orid Th h bt
oo o o ARl B PR s, TRRL Sl s
mat eri al  s00gbhHahseSoliddddfmtitAMBanakalL ekl ael Wil thelntRtutelwas Bikik (511£8-9). THetpOl

(2 M) was stirred and heated to 115[err]C for 18 hours. The m xture was

evapor at ed maurpmasﬁ?étereégn@ﬂ@rm@ems edgvigyhat methagel tm@ﬁlmesme

hyd hl t

2ol at e, wieRiieaad o spbrack etaif vag cflifted wiERM N hoeBESOHBLLR he' 2 | |
(o 15 g) NAGRutimewds filtered (AW BEilerate Was Bvabofated 16 ghve I\B(SZﬁn(nb—Z-&bhopﬂensz— (d,

(0 14 i f0ud4-dbbaorsianiss (g b WatRrote semem: GorE 18¥ (383 °g)

in methyl eng.oglp, QHD,Q'@G(Q;Q%HD‘ %39’(&1011-1)69'93@ neg, P 2yl 7Ae<m, 170G, 55€(acm)on
m xture was stirred hours at anbi ent t enperat ure. The mi xture was
evapor at ed 8f8 (42E0$3HEdlH)- with tol uene to give 3-norphol i nobenzoyl
chloride (0.3 g); Mass Spectrum MH 222. Exanple 5 20 N

[ 2- chl or o- 5- (4- cyanobenzam do) phenyl ] - 4- cyanobenzam de

4- Cyanobenz Exampleldori de (0. 25 g) was added to a stirred m xture of

my o AR Aok e ot emberaming (2 )

The m xture was mdrpmﬂmbenzoylaﬁbnemo Iﬁg)ﬁ%%ﬁ&ﬁd&oﬁ@ﬁné@sdhﬁwh%f The m xture
was washed wi th 2M hydrochloric acid 25 sol ution and w wat er. The

or gani ¢ phaBelrErnericalprenbgmd)-frdimethexyborgaarida @d 7 e} prm"déé‘ﬂ) Thtas
purified byrGofdhRixele QABLRLIARG Hedtdll 15111 5%PHIFh hHRL "BhPmikfird wik Xiided 6

nmet hyl ene

cool and poured into water. The mixture was extracted with methylene chloride. The organic

20 extract was dried (MgSO,) and evaporated. The resultant solid was azeotroped with toluene
and triturated under diethyl ether to give the title compound (0.1 g), m.p. 147.9-148.3°C;
NMR Spectrum: (DMSOd;) 3.19 (s, 4H), 3.78 (s, 4H), 3.85 (s, 6H), 7.07 (d, 1H), 7.17 (d, 1H),
7.38 (s, 2H), 7.43 (s, 1H), 7.5 (d, 1H), 7.58 (s, 1H), 7.63 (d, 1H), 7.7 (d, 1H), 8.07 (s, 1H),
9.88 (s, 1H), 10.29 (s, 1H);

25 Mass Spectrum: M+H" 496;
Elemental Analysis; Found C, 62.2; H, 5.1; N, 8.2;
C,sH,6N3,05C1 0.25H,0 requires C, 62.4; H, 5.3; N, 8.4%.

The 3-morpholinobenzoyl chloride -used as a starting material was prepared as

follows :-

30 A mixture of ethyl 3-bromobenzoate (1.92 ml), morpholine (1.25 ml),
2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (0.336 g), sodium tert-butoxide (1.615 g) and



chl oride and nethanol as eluent. There was thus obtained the title conpound

(0.11 9); NVR Spectrum (CDCl[err]) 5.5 (s, 2H), 6.58 (d, 1H), 6.7 (d,

1H), 7.18 (d, 1H), 7.93 (s, 8H); Mass Spectrum M H399; 30 El enentéal .. = .
Anal ysi s: Fouwgeossest5. 4; H, 3.7; N, 13.1; [err] r equPCESB®/0188. 2; H,
3.4; N, 13.8% WD 99/ 59960

PCT/ GB99/ 014 -34- -35 -

The N-(3-am no-4-chl orophenyl ) -4-cyanobenzam de used as a starti ng mat eri al

was pr epaisédibagylidshéacetene)dipalladium(0) (0. 33%@@11@1)@1&@§Inﬁ& wegstirerd apd heayed o)

was added sl o stirred solution of hl ni e (10.4
g) inpyridi ﬁ%&? édi ’%Kf}mgﬁdmfl?{e"%%nx ¢ g es’ afogv At éo&?c?%ﬂn

15[ err] C f Okenige rd&ﬁblhr&iex'ﬁ’aaedmiﬂﬁ UM&lyuﬁﬁ:hl@ﬁebﬁd H‘Be&lihbﬁ}ihaie&ﬂ%a&]ﬁadmmnd
poured into vvat er élSO and stirred for,kK 30 m nft es, e resyl tant

preci pi t at e CRFSNFaleS sqdivm hYMWsaOW%a'we&xsﬁcted with gthyl acgtgte; Jhgorgenic phase

N-[ 4- chl o NVR
Spgct (r:umor ( DI\/B%‘I[JG M ) Ydnd eéa]%)/a?ép %@{-éﬁﬁlﬂfm( was I_gl)nﬁembp col,%ﬂﬁ[cﬁfcfrﬂa% p(hy

1;2 10d93 (09 silica ge1 B§ing _a_ez 3 mlxtute q&npﬁmqne nhlpédﬁaxgl)mcxhamhxj ﬂmr?lr 'gbﬁ;re wes
obt ai ned wa Su Si0 powder g) ina
m xt ure of i ﬁ %@é@’rﬁ? OIWW%%%H%OH Placial acetic acid (4 m).

The m xture vvas Aenikmee éfahe/inbteridl k& obtained, Sden&ﬁdydrbﬁﬂe&flﬁﬁdn (i) ahd hot
basi fi ed bythe?dltlon of .sodi um ca te. The m xture was fil ered

and the fil tomtspel v sHerdandheated fo ]rlés‘a? hours ¢ MHxtpe vas eV anozated apd

water foryg Mx&e%%cﬁﬁieﬂ@y%%d&ﬁ@ﬁ of ﬁ(h% HiBh@ch&QolGﬂldbe(lQ*Sinﬁeﬂhlé red 15
starting material (2.7 g), mp. 237.7[err] NMR Spectrum (DMSCQd6) 5, 44

(s, 2H), 6. g@uttmt precipitatg{yas rsolgtrd.(\msh thwawzm(dcﬂnem give 3gmorphplinpbgnzo. 14

E)?E)C(Zag?fr el'?o a'?s %Mﬁp@@%l (tt ?1%)’ z:’;'p')l%)lﬁggir{?]atl?tg’en by?ggcg 1H),

chlori de wag.38¢gdHRd.4x hH).he appropriate aniline to give the conpounds
Fgff]r ' bed in Tablogal,l/ll chloride (0.14 ml) was added to a solution of 3-morphohnobenzolc acuir able 11

15 (0 28 g) in methylene chloride (10 ml) which contained DMF (2 drops). The reaction mixture

“was stirred for 18 hours at ambient temperature. The mixture was evaporated and azeotroped

with toluene to give 3-morpholinobenzoyl chloride (0.3 g); Mass Spectrum: M+H' 222.

Example 5§
20 N-[2-chloro-5-(4-cyanobenzamido)phenyl]-4-cyanobenzamide
4-Cyanobenzoy] chloride (0.25 g) was added to a stirred mixture of
" N-(3-amino-4-chlorophenyl)-4-cyanobenzamide (0.39 g), triethylamine (0.51 ml),
4-dimethylaminopyridine (0.01 g) and methylene chloride (25 ml). The mixture was stirred at
ambient temperature for 18 hours. The mixture was washed with 2M hydrochloric acid
25 solution and with water. The organic phase was dried (MgSO,)and evaporated. The residue
was purified by column chromatography on silica gel using a 49:1 mixture of methylene
chloride and methanol as eluent. There was thus obtained the title compound (0.11 g);
NMR Spectrum: (CDCL,) 5.5 (s, 2H), 6.58 (d, 1H), 6.7 (4, 1H), 7.18 (d, 1H), 7.93 (s, 8H);
“Mass Spectruam: M-H"399;
30 Elemental Analysis: Found: C, 65.4; H, 3.7; N, 13.1;
CxH;3N,0,Cl 0.25H,0 requires C, 65.2; H, 3.4; N, 13.8%.



1 3,4,5-trimet hoxy 3.78 (s, 3H), 3.88 (s, 6H), 7.37 (s, 2H),

M H 7.58 (d, 1H), 7.72 (d, 1H),_
8.02 (d, 2H),wo osEvdso PCT/GEBI/OES S,

1H), 8.10 (d, 2H), 10.02 (s, 1H),

10. 64 (s, 1H) 2 3, 4-diethoxy -35- 1. 1.38 (t, 6H), 4.09 (m

4H), 9.83 (s, 1H), MH 10. 62
(s, 1H) The N-(3-amino-4-chlorophenyl}+8-2yanobenzamide used as3tafih BaGial was

PCT/ GB99/ O 491 -36 -

3 2- hydr gipared as follows :- 6.65 (t, 1H), 6.9 (d, 1H), 7.23

(m 1H), MtH 4-Cyanobenzo 1 chloride 91 .92 g) was added slowly to a stirred solutign 2 (d, 1H),
7.62 (m 1H), 7.93 sy

7.99 (d, 2 H)-chlgro13zm(creamm (104 gggumdm;@o ml) and the mixture was stirred and heated to
10. 64 (s, im?(é fcg oursl E?g g’ﬁ)&ﬁ%lﬁs @gélpg #ambient temperature and p(ﬁnz&:’m{oswatgr'_b

6.52 (s,
7.50 (d, 1Hj150 filGdd(staredfdy 30 thififes( Mhe fdshltant prédipitate was isolatcd, washed with water
8.1 (d, 2H),

0.
10. 68 (s, ‘WFd"fgt%g’(%l%%ﬁjﬂ%’m'?'m‘%mhewﬁ(ﬁgmkﬁmﬂg (B Pnmep: 213°C; 5 g
3H), 3. .
(7508 (sz ztf@%y@% @MS«’JW d((}HMFF%S (m, 3H), 8.1 (4, 2H), 8.58 (s, 1H), 1093 ¢,

7.91 (d, 2HH-8.0 (d, 2H), 812(m3H), _ _
(98,8 gli) | }g') E %g&glo_{;nﬁn gilg%) ?f éheg&frml%@&éﬁ%&% R&&ﬁ"t@gkﬁl’}eﬁ's&;)ension of ir9n3' 19

7.22 (d, 1I-bqwdér @Dg) in,a rikure of cthahol, (130-4n]), watéA (30 ml) and glacial acetic acid (4 ml).
7.58 (t, 1H,

8.1 (m 2 H) 7 {2 %vgl h?%.i to ?6 %?fgg ? gour?pgl thereafter; whilgt hot, lbﬁ"ﬂﬁ?q bythe addition

0.84 (m 2Hf so&xuﬂ&aﬂﬁhatg HIhe Rixtide Wik filéd ancMhE'ﬁln-ate was evaporated. The resultant
3.5 (m 2H), 6.86 (m, 1H), 7.01 (d, 1H),
solid was stirred in water for 3 hours. The solid was xsolated and dried to give the required

15 starting material (2.7 g), m.p. 237.7°C;. NMR Spectrum: (DMSOd,) 5.44 (s, 2H), 6.98 (m,
1H), 7.21 (d, 1H), 7.42 (4, 1H), 8.07 (d, 2H), 8.14 (d, 2H), 10.36 (s, 1H).

Example 6
' Using an analogous procedure to that described in Example 5, the appropriate benzoy]

20 chloride was reacted with the appropriate aniline to give the compounds described in Table II.

Table IT
Cl CN
QLS
CONH NHCO
No. R, Note NMR data Mass
1| 3.4,5-timethoxy 3.78 (5, 3H), 3.88 (5, 6H), 7.37 (5, 20), | M-H

7.58 (4, 1H), 7.72 (4, 1H), 8.02 (d, 2H), | 464
'8.05 (s, 1ED), 8.10 (d, 2H), 10.02 (s, 1H),
10.64 (s, 1H)
3 | 3,4-diethoxy 1. [1.38 (t, 6H), 4.09 (m, 4H), 9.83 (s, 1H), | M-H
10.62 s, 1H) | 462
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Notes
1.

The standard procedure was adapted to the following :-

Phosphory! chloride (0.03 ml) was added dropwise to a stirred mixture of
N-(3-amino-4-chlorophenyl)-4-cyanobenzamide (0.08 g), 3,4-diethoxybenzoic acid (0.062 g)
and pyridine (4 ml) which had been cooled to -15°C. The mixture was stirred at -15°C for

3 hours. The mixture was allowed to warm

to ambient temperature and was stirred for

16 hours. The mixture was diluted with water and stirred overnight. The resultant precipitate
was isolated, washed with diethy! ether and dried under vacuum at 55°C to give the tabulated

compound (0.026 g).



20 (t, 4H), 3.24 (t, 4H), 6.89 (m 1H), 7.27 (m 1H, 7.35 (m 1H).
A portion (3 g) of the material so obtained was dissolved in 6N
hydrochl ori c yagégbesso (30 nl) and the sol ution was heated t peTieBdomddior 173
hours. The m xture was cooled to anbi ent tenperature. The precipitate
was isol ated, washed with water and air-3fr4i ed to give the required
starting material (1.63 g). Elenental analysis showed the crystals to
contai n 25 Exapip mately 6 equi val ents of water. NIVR Spectrum ( DVBCGd6)

iogé E: ; 'tz‘ghl"m' -ﬂcyan?h@'iﬁr!‘t@)é‘fﬁ"&ﬁbzr&@r‘r’; ﬁ&}lﬁm‘?"ﬁvgn&eg? am'lzi)e’

used as a qtmgehmmagterr al was synt hesi sed as fol |l ows
Triethylamne (6.7 nl) was added to a stirred mxture of -

3- ami no- 4- chl or maﬁphwbcm@qe@auw@wmdéschdr@nwzm stirped suincnes ¢f4.0 g) and
met hyl en ( ) g ?9? to O[err]C. The
reactron%mﬁkéa'%ﬁéﬂ\?\hﬁs&? F%en 4%9%% 0 %ncgzc-ﬁ% {é%gerature and was

WO 9915996 04-(4-methylpiperazin-1-yl)benzoic acid (0.26 g) and pyridine (2 ml) which had been cooled to

PCT/ GB99/ 01491
stirred for 186G, Jihegeactonmixtyre wasallpwed to wamm e %@W&W@Fﬁmﬁﬁﬁ% piirmes far

third of thg HhisdTR&nixture\ls dilBted With vafct bhd %@&ﬁﬂ%&u?hsomem&pméwat e

sol uti on was added. The resultant solid was i sol ate washed wi th wat er

and wit h mesdletedswashed vith diethyliether anddsied mnder vaouar at]56°€ o There avas thus ghtained
re red t NMR Spectrum (DVSCd[ err 5.37 (s,
qw ol tﬁé&%&ﬂ@@%sgdé((?%Z%,? 35 (d 1H). Y (d, [2H)?)8.08 (.ér,
2H) 10 28 Mass Spedirum: (M-HEﬂ%’ml e 8
N[ 5- (3-di net hyl 2-fluoro I met hgxybenzam de
1- ( 3- E)r net hyl a)r/n gb:}ﬁ’ﬁ 4?‘{;"@%{ L’P’ Bpﬁ"&é %@r"é?,‘ﬂ?scﬁﬁ%n E‘atf?a Y25 n
met hyl ene 1éhefhrd@s kdRws > M) vvas added to a stirred m xture of :
3,4-d

[

(

t
, 4- di met hoxybenzoic acid (0.91 g),
N (3- am no 4- f | dombywreai? ﬂ@w%w%h(ﬁéﬁeh&me&wlmmweg(ﬁw (2 m)

:?danbr ent terrgerat re%“@o&aféﬂ?}ours ter %ﬁ%@%ﬁﬂﬁ%&:ﬁyﬁfﬁ rred
chlori ded( 1’Dxermi)ttweerg?| a?nptgdg ;ii‘g?hmegsdn% rras{)pmﬁ;d by colmenwhsdmatograpty 1§mg a
cvapor at ed. TSR R o see Sienot e maslens el bt o s Pb G

silica gel MM%uoroA‘{&xﬂeﬂi?lﬁﬁéﬁﬁn-@fylﬁBﬁi&ﬁitﬁBQs akbid WWhith stiovdly mrsdamsed as

eluent. The material so.obtaine triturated under d| et% %]h
There was tR@esithitesekd (lﬂé7t§)’tmé Mgumm 2.57 (s;, )y

solid, myp.«,Yn, 3188k U] 689 (m, 1H), 7.27 (m, 1H), 7.35 (m, 1H).
A portion (3 g) of the material so obtained was dissolved in 6N hydrochloric acid

(30 mi) and the solution was heated to reflux for 13 hours. The mixture was cooled to
ambient temperature. The precipitate was isolated, washed with water and air-dried to give
the required starting material (1.63 g). Elemental analysis showed the crystals to contain
25 approximately 6 equivalents of water. NMR Spectrum: (DMSOdg) 2.81. (s, 3H), 3.28 (m,
8H), 7.17 (m, 1H), 7.62 (m, 1H), 7.71 (m, 1H), 10.9 (s, 1H).
The N-(3-amino-4-chlorophenyl)-4-cyanobenzamide used as a starting material was
synthesised as follows :- .
Triethylamine (6.7 ml) was added to a stirred mixture of 3-amino-4-chloroaniline
30 (3.44 g), 4-cyanobenzoyl chloride (4.0 g) and methylene chloride (50 m!) which had been

cooled to 0°C. The reaction mixture was allowed to warm to ambient temperature and was

o T



NVR Spectrum (CDCl[err]) 3.02 (s, 6H), 3.97 (s, 6H), 6.86 (m 1H), 6.93 (d,
1H), 7.09 (d, 1H), 20 7.16 (t, 1H), 7.25 (m 1H), 7.32 (t, 1H), 7.41 (m

iH), 7.5 (d, 1H), 7.88 (m 1H), 7.97 (s, 1H), 8.04 (s, 1H), 8. 42%(m ~™ -
1H) ; Mass wWepassesam  M-H[ err] 438; El enental Anal ysi FCTERINA4H

65.4; H 5.5; N, 9.5 [err] requires g 65.8;, H 5.4; N, 9 6% 25

The N-(3-am no-4-fl uorophenyl)-3-di net h>7l3 m nobenzani de used as a starting

material was pre ared as fol] ows : Oxal chl (&ml_ddehé12ml) was
added dr opwistEedfors hagrs; Fhgraixtyrewas ?PF?W&YT%%%&%??%‘P%‘HIY&W of thle origina
3-di net hyl a%ﬂ.}]ﬁ%ﬂ&@kaﬁuﬁﬁﬂ dqdebusdsbdfhin biBarBHa0YdoRiiRdn Wik Added e The R sultaht sblid

20[err] C dr ops) was added and the reaction mxture stirred for

4 hours at avdsmhwdxm&mtbmterwmw@molmdm@mmmatSain@tqaléle

50 v BB AP P OB SIS A7 s PRy 0.

triethyl as rma4(d, 1H)M.35 @) H), 7.98 (d, 2H), 8.08 (A/\2HHAILZ8 LA H).

PCTI GB99/ 0149FP. z: -39 -
nmet hyl ene chloride (25 m). The solution was stirred for 18 hours. The
organic | angx 8 washed with 3M hydrochloric acid and with water,
dried (MS and evaporated. The residual solid was triturated under

met hyl t er t Molf-Brdimethylamsinobenzamideyrddfiuoreplepytrdcd-dimethoxybenzamideTher e was

t hus obtai ned N - 3. A ,
5 mp. 176-177] eé??’@;“ﬁﬁkﬂa%ﬁ‘% %@Mg@hﬁf °??ﬁ°§§§5"@é‘g§‘&&‘9!f ,g)
7.2 (m 2H) chlbridd(S(thl) was add]:ﬁ-l)q a Stirfed nfigturelof)3, 4-Simeihokpbenidi acid (BB HHm  1H) |

2 eyt oSl e ST, ©

et hanol (90 4gimethfRmHcpiidife dm%ﬁ%lﬂ&re was sahemmdneteafpeﬁaué

and anbient te erature unt i h rogen uptake ceased. The catal yst 10 was

renoved by 1k lmsO WaédeQw@ ami methylene ghloride €9anlh were addede 73’6I°F&?“1°é%‘?§fue

was purifie Qﬂg& & Tals) | Se!
m xt ure of Sr”eatgh ene C iOI’Ig B9 rretyohangﬁhtlgg&g? rdlltlwsq:ﬂ%e was thus
obt ai ned th e:vapmphd dihe s¢situal mgwamrﬁzdtby ¢dluma chfomatographivbh Sticagel using a

) gl et i hemslencplcrue pod solbalr by Tyt ofioga e

N(S benzamtdﬁm't’etnhﬂafdﬁalibﬁleﬂiei - PhefdWitHus Gbitdiauathe fidedtntound (0.084 g)asa | ron
powder (2.79 ?) was idded to a stirred suspension of N (5-benzam do-

2- chl or opherf{1ope 187-188tG0benzani de (2.13 g) in a mxture of ethanol
(100 nl), \Amlﬁksm. (CDCl,) 3.02 (s, 6H), 3.97 (s, 6H), 6.86 (m, 1H), 6.93 (d, 1H), 7.09 (d, 1H),

20 7.16 (¢, 1H), 7.25 (m, 1H), 7.32 (t, 1H), 7.41 (m, 1H), 7.5 (d, 1H), 7.8 (m, 1H), 7.97 (s, 1H),
8.04 (s, 1H), 8.42 (m, 1H);
Mass Spectrum: M+H" 438;

Elemental Analysis: Found C, 65.4; H, 5.5; N, 9.5;
C,,H,,NFO, requires C, 65.8; H, 5.4; N, 9.6%.

25 The N-~(3-amino-4-fluorophenyl)-3-dimethylaminobenzamide used as a starting
material was prepared as follows :-

Oxalyl chloride (1.2 ml) was added dropwise over 5 minutes to a stirred suspension of
3-dimethylamincobenzoic acid (1.81 g) in methylene chloride (20 ml) at 20°C. DMF (2 drops)
was added and the reaction mixture stirred for 4 hours at ambient temperature. The solvent

30 was evaporated and the residue was dissolved in methylene chloride (25 ml) and added over

5 minutes to a stirred mixture of 4-fluoro-3-nitroaniline (1.56 g), triethylamine (4.1 ml) and



20 (20 mM) and acetic acid (4 m). The mxture was stirred and heated to
reflux for 6 hours. The m xture was cool ed to anbi ent tenperature.
VWater (50 m)waegseagbded and the resultant m xture was bagirigeesolayi:t he ~= -
addition of sodium carbonate. The m xture was filtered and the filtrate
was evaporated. The residue was triturat¥ under water. The resultant solid
was | sol ated and dried under vacuum at 40[err]C. There was thus

obt ai ned t getliylénechloidp (A5nml). 2'£he(.ﬁh.ﬁibﬂx Wi surred NMR; Bpes.t Thenorgdidd/Egey weasr | )

4k 7 o st Syt fla s wibies ddca SO mhg Syaporaliy Tho 577 (o,

1H); VB.g8sideia P $olid s uN&iﬂEeﬁrlﬁlher%ﬁ ft-BAP! ether and then undel Afethylene chloride.
N- (5- benzam do- 2- chl oropheg 4- met hoxy- 2-ni t robenzani de used as a 30

starting rekherevas thsobained %O'Bdqubsﬂyl)'3-dmeﬂlylamm°9@mm}46 @AR6 @i de
(5.2 m) %’?ﬁga%%ﬁ@ VR e bifh: TOKISBE) 263 (s, 6H), 6.92 (m, 1H), 7.%,92?{)42_9?8,

PCTI GB99/
2, 4- di am nd&bJ DiG(e hHE B 1((f, 1), §)63 (g lH),hQJSSr(i,rlH)( 12.5 m) and nethyl ene

chl ori de d cool e rr]C. The tyre was

al | owed to war mqgé’rgéhﬁgﬁ‘ﬁf‘m'wamf‘gmﬁ "éﬁﬁ‘ﬁw &'9 W‘%PF%%PW tf‘( 9%¥TAour s.
The i Xt Ur @oliP6urfsddBtaiied §0.91000) iR BthakdY (FI4R])Ple mixturk Wab HydbSAatader a
saturated agqueous_sodi um bi carbonate solution. The resultant solid was 5

i sol at ed, \e§Besphlericpressws apd ambigpftempeassiureiunghbydiegen aptakel c¢asefl. Fhgeatalyst uum at

2o 5 sol 10 {ougyed bV By ind 86 BAREEWY CvipBRA TE: USRI ARRERE (7
illzl)l) , 7.1 (ctplumﬂ)('.,hr&nﬁﬂgréphglogﬁhc) gellsing a(4|9;1 @MiXtyre ;tc'i léxeeféxyg:xé d;loﬁdtbanglg g?l E?’ed
m xture of %Whﬁ%@’exﬁdﬁ‘fmnwﬁsgﬁlﬁé’gmeétggﬂ)eﬂ uired sgartine majep Qﬁv&ﬁ&&v drops) and
met hyl ene MQCE@,)M &6H)23178 (s, 2R H7 @Rl . 92)(:9,[2&{) .65 (d he),

m xture was all owed to warmto anmbl ent tenperature and stirred fo
4 hours. THSMIEH:d A8, dIA8L.dd)- The residue was di ssol ved in nethyl ene

chloride;10 m) and added dropwise to a stirred m xture of N-(3-am no-
4-chl orophenyl ) benzam de (2.0 g), triethylamne (2.49 nl) and nethylene
chlori de (:E&mn)_15 The resul tant m xture was stirred at ambi ent

aqueous. hydrGebrimiis SotdeRrEE B R e o ea . under
vacuum at 40[ er Irbﬁlpoil?ﬁer(ﬁ.wvg):\wid'adaed)ﬂata&uﬁed sﬁép&xs[diﬂ!ﬂN-eﬂbéi{zﬁﬁidong mat eri al
(2,999 & mmqer?ﬁ?%%ﬁ A 1xy(ﬁ:ﬂm g&%ﬁ.@) @ Hqg) (s mihire of exanol (108 ), water
20 (20 ml) and acetic acid (4 ml). The mixture was stirred and heated to reflux for 6 hours. The
mixture was cooled to ambient temperature. Water (50 ml) was added and the resultant

mixture was basified by the addition of sodium carbonate. The mixture was filtered and the
filtrate was evaporated. The residue was triturated under water. The resultant solid was
isolated and dried under vacuum at 40°C. There was thus obtained the title compound
25 (0.911 g); _
NMR Spectrum: (DMSOd,) 3.72 (s, 3H), 6.09 (d, 1H), 6.27 (s, 1H), 6.62 (s, 2H), 7.45-7.61
(m, 4H), 7.66-7.72 (m, 2H), 7.95 (d, 2H), 8.07 (s, 1H), 9.52 (s, 1H), 10.37 (s, 1H);
Mass Spectrum: M+H" 396 and 398. '
The N-(5-benzamido-2-chlorophenyl)-4-methoxy-2-nitrobenzamide used as a
30 starting material was prepared as follows :-
Benzoyl chloride (5.2 ml) was added to a stirred mixture of



7.97 (d, 2H), 8.14 (s,1H), 10.28 (s, 1H), 10.46 (s, 1H);. Mass Spectrum
M+H 426 and 428. 20 Exanpl e 10 ,
N- ( 5- benzam do- 2- chl or ophenyl ) - 3, 4- di met hoxybenzam de € [ e L
Phosphoryl chwow$/8860 0. 074 g) was added to a stirred m xt urRCEGEBI01491

3, 4-di net hoxybenzoic acid (0.088 g), N-(3-am no-4-chl orophenyl)benzam de
(0. 1 g) and 25 pyridine (1 m) which Had been cooled to O[err]C. The

m xture was_al | owed to_warm {o anbi ent tenperature and was stirred for

16 hours. ThbdismmochlerabenzensfGriae).itriethylaming {l25mb) and medydemsshiotids ¢ aci d
sol ution a&figﬁﬂiﬁ@ WihUlal BBin 2Bl fh ¥5E ‘?xg%f‘e%as SREH 1o Wedrih tgtaﬁlg&ki{ at ed

agueous so I car bonate solution an rired under vacuum a err]C
There was ttemperature apdwas stisvedférd 6thiotise Themjindure dva§ SvApSthtal)and B hbifieSpasct r um

R I R R T OWT A
99/ 59960 5 isolated, washed in turn with water and ischexane and dried under vacuum at 55"C.4 'jl_‘here

Pcr/ GB99/ 014Ai ) . -
Mass Spect rtatthugiopained §l-(3-amino-grchlopapbeny])benzamide as a solid (10.38 g); NMR

N-[ 2-chl or atlne 1 W ' I <&l ARt '

3, El D net h%(%%%gey chl or’%@lﬁ@g%} i%?}z@c}g@ ??géggf’??ggﬁ’mg'%’ur e of
N- ( 3- ami no-#%9 GhRB); dpA&(syIH).2- ni t robenzami de (1.5 g) and pyridine (20 ni)
and the m xture S nd heat.ed tqQ 80[err for 16 hoyrs. The
mixture was cool %8 Y@%‘#&‘Qﬁ?‘d P@ﬁ”@é?&%ﬂl"g"p‘m"éﬁ Sty gt 4-Jfthox¥s due
was par t 10 i 2nieebdnediviacid (@) PIMING fed devpkytad atchylde 3RIYAS!B0 ml) WuhGad! ori C

acid solution. The o&g}}ani c phase was washed wi th a saturated aqueous-sodi um

10 bi car borPseReeokd e Hhramigiug,wasallowed tpierds pabientigmperpiureandtverd under
et hyl acet aifted foh8 hours.! TR bRt wﬁQé\)agor a. *I)Zéjéeﬁgu?éjw%s"}ﬁ%ﬁgd m&lglpﬂz%?t ur at ed
ried under vac a

aqueous sodi um bi car bonate sol ution an uum err]C.
There was tohlosideJ0amihanf added diopwise toonstioned chixtire®@S Ng(3:aminoNVR Spect rum

253 ool VB oy g .
Wi+ Hi err] 154 5Bhe gesdltatb Srixture was surred at aﬁbbnt temper;ture fozj 16 hours. The precipitate was

N- ( 3- am no-.4-ch] or enyl.l-2-nittobenzam de used as_da starting materi al was
pr (ep ared a gsql%ﬁ, 8’\7(%%5. w11¥1 IN aqueous lilydb.l'oaﬁontz:] ac?d solution and with methanolgand dried :

under vacuum at 40°C. There was thus obtained the required starting material (2.49 g); NMR

Spectrum: (DMSOd,) 3.9 (s, 3H), 7.39 (d, 1H), 7.47-7.62 (m, SH), 7.72 (d, 1H), 7.78 (d, 1H),

7.97 (d, 2H), 8.14 (s,1H), 10.28 (s, 1H), 10.46 (s, 1H);. Mass Spectrum: M+H* 426 and 428.
20 |

Example 10
H—(S'-benzamjdod-c_hlorophenyl)-3,4-dimethoiybenzamide
Phosphoryl chloride (0.074 g) was added to a stirred mixture of
3,4-dimethoxybenzoic acid (0.088 g), N-(3-amino-4-chlorophenyl)benzamide (0.1 g) and
25 pyridine (1 ml) which had been cooled to 0°C. The mixture was allowed to warm to ambient
temperature and was stirred for 16 hours. The mixture was poured into 1IN aqueous
hydrochloric acid solution and the resultant solid was isolated, washed with a saturated
aqueous sodium bicarbonate solution and dried under vacuum at 55°C. There was thus
obtained the title compound (0.088 g);
30 NMR Spectrum: (DMSOdy) 3.83 (m, 6H), 7.09 (d, 1H), 7.55 (m, 6H), 7.72 (d, 1H), 7.95 (d,
2H), 8.08 (s, 1H), 9.88 (s, 1H), 10.4 (s, 1H);.



2-Ni trobenzoyl chloride (4.64 nm) was added to a stirred m xture of

3- ani no- 4-chloroaniline (5 g), triethylamne (9.78 m) and nethy| ene. ...
chl oride (30&vongysessad the 20 reaction mxture was stirred aRCEHEBPYORET ~
tenperature for 16 hours. The m xture was partitioned bet ween net hyl ene

chloride and a saturated aqueous sodi um#i-carbonate sol ution. The
organi ¢ phase was evaporated and the residue was purified by colum
chr omat ogr sy Speetrum: M-Hi4)®. t 0 give -the required starting material (3.02

g); NWR Spectrum (DVBQJ6) 5.38 (s, 2H), . 6.74 (d, 1H), 7.11 (d, 1H),
7.27 (s, 1H), 7.7-7.75 (m 2H), 7.84 (t, 1H), 8.1 (d, 1H, 10.5 (s, 25 I H);
Mass Spect Biamplddtt 292 and 294. Exanpl e 12

N[ 5- (2- am_nobenzan do) - 2- chl or.gphenyl | - 3, 4- di net hoxybgnzam de
Us{ ng an a%%ﬂﬂﬂ‘é’ﬁs%’é‘é‘d’&F'éz“PHd‘BHQF“yd]é%gTq‘BQQW}‘PWMe 9, N-[2-chloro-

30 5-(2-ry trobenz ginifineRARYbdyl Snifrdl (13579 Wabeaea s & Sif@mikfssiged by iron
powder in the presence of "acetic acid to give the title conpound in 43%
yi el d; N-(3-amino-4-chlorgphe a2 9deobenzamide (1.5 g) and pyridine (20 ml) and the mixturc

PCT/ GB99101491.. o . . -42-

NVR Sectr uwmg)hege%tf SP s(,: f%'lll? h °g53§h? gnx"ﬁgl)was §9§§d tota,mbﬁ%t tmﬁ’%t/aﬁm fd,

1H), 7.08 (afld evapbrated. The rebidué vas parbitionéd b&weeh mittylend chidride £d 1NBquddds, 8. 04
(55 Exl';llr_rl)pl egllggrog}?lbritl alt_ci)ld sojfuqio}l.s Tslg brg:!inl_;)c phase was waz‘xghsed%% C:«.E gaumn;tey;qlﬁeg\isrs]odiﬁxzna

:\522 chl gy %3&1{0%5@ 5&%@&@@% e 0 dtrefvbad AROAPRRET Wldkr iyl a6ktd¥E! X ybenzam

m xt ure of met hoxybenzoyl chloride (0.5 gL‘,. -
N- ( 5- ami no-resulttrt selisl was isolated, washedp¥itirg sajuraied aquspis sodivianbibarhonate setutin ar@1 )

1 1 ) il R0 ey e S SRS 0, 10

The m xture Was evapol ue was 10U par ‘et ween

met hyl ene QNMRBISpearuan (DMSO,)7.08 @ 1HY TsacBs Tep 38D, A6k () dHy, 7418 (my2H),

The organi ed [n.turn with water and a saturated aqueous
sodi um chl rf{@iﬁ),%%ﬁ.}%&,g P (MgS err]) and evaporated. The residue
was purifs edas N+H* 456 ap@8%8, ogr aphy on silica using a 99:1 m xture of

met hyl ene chl oride and nmet hanol as el uent. . . .
The N-(3-amino-4-chlorophenyl)-2-nitrobenzamide used as a starting material was

prepared as follows :-
2-Nitrobenzoy! chloride (4.64 ml) was added to a stirred mixture of 3-amino-

4-chloroaniline (5 g), triethylamine (9.78 ml) and methylene chloride (300 ml) and the

20 reaction mixture was stirred at ambient temperature for 16 hours. The mixture was partitioned
between methylene chloride and a saturated aqueous sodium bicarbonate solution. The
organic phase was evaporated and the residue was purified by column chromatography on
silica to give the required starting material (3.02 g); NMR Spectrum: (DMSOdy) 5.38 (s, 2H),
6.74 (4, 1H), 7.11 (d, 1H), 7.27 (s, 1H), 7.7-7.75 (m, 2H), 7.84 (t, 1H), 8.1 (d, 1H), 10.5 (s,

25 1H); Mass Spectrum: M+H" 292 and 294.

Example 12
N-[5-(2-aminobenzamido)-2-chlorophenyl}-3,4-dimethoxybenzamide
Using an analogous procedure to that described in Example 9, N-[2-chloro-
30 5-(2-nitrobenzamido)phenyl]-3,4-dimethoxybenzamide was reduced by iron powder in the

presence of acetic acid to give the title compound in 43% yield;



There was thus obtained the title conpound as a solid (0.328 g); 15 NWR
Spectrum (CDCl[err]) 3.02 (s, 6H), 3.98 (s, 6H), 6.96 (m 2H), 7.06 (m
1H), 7.06-7.47 (m 3M, 7.47 (m 1H), 7.6 (m 1H), 8.01 (s, 1H), B.2 ~==
(s, 1H), 9.53wOny/5996d) ; Mass Spectrum MrH err] 472 and BORGB99/01491

The N- (5 -am no4-chl oro-2-fl uorophenyl) - 3-di net hyl am nobenzam de used as a
starting material was prepared as foll o -20 Pht hal i ¢ anhydri de

(11.83 g) was added to a sol ution of 2-chloro-4-fluoroaniline 11.08 Q)
in glacial NMESpectam: Mﬁﬁy‘s)rﬂ&(arﬁﬂ)tﬁ&fﬁ&ftlhﬁé&ﬂhémﬂ74@d11:l)a60|8é . to

terpor at ur o (s TS, 737 2Rtk o, 808 £ r 0P8 LOHR 0 5 B
dri ed underMaszsSpentmm] NEHEE 428s t hus obt ai ned N-(2-chl oro-

4-f| uorophenyl ) pht hal i m de whi ch was used w thout further purification. 25
A mxture of nitric acid (4.6 ml) and sul phuric acid (5 m) was added

gradual | y5 tExample 13 Stirred m xture of the
N- (2-chl oro- 4-fi uor ophenyl ) pht hal i m de so obtai ned and sul phuric acid

(30 m) whidHR2-vhleracHE-dimethylaminobenzamidn)-ds8udrophdnyl]-3¢-dinéthaxihienzamideas
such that the ing t snot. e d 30[err]C
The resulting c elg{xag%?it?g{]fe&%\boé‘y@%ﬁggﬁ ? g’rf%@gﬁt ?'ér?ﬁgofature for
hour. A m_ﬁ-ﬂwo;(haﬁgﬂ)-sﬁdamemylmommmaé €0.781q andiphaillin (@ rilh vapsthfadpt t at ed 30
solid was isql.ated and d und vacuum There s thus obptai ned

N- (2- chl or&’ﬁ’#ﬁaﬂpﬂ °fr°f§§jh g‘é’ﬁmﬂﬁﬂ@% angthgresiduejag 17 9 g) ;
EIE/}R/ gg Sg }GC] Lﬁﬁflﬂoﬁmef\ﬁeﬁ Inethylene 8hloflde ahld)a satlira8d aqueous copper sulpham&'ﬁxyﬁggtso

| -

(m 2H), 8.Yheorgsnicphgse was washed in thry with wetsr Zdlacsatamted Mu@{wrsp]hus@lm 321.
A mxture aobn@ Mﬁf&{ (6.5 nl) was
stirred and BE%HQJ As?%)%%eg?r I%ﬁe%%w%ﬁtﬁg‘“’&%o ded foll owed by
portionw sechmqgmhy ow gilica usingla®9nd mixners obrinethylene chloride and methanol as eluent. :
N (2-chl or f en ht hal i 98 g). The resultant

m xture 501'\,‘}\1%? |rr8§ %{q“lg@fg%m% Fé??ffﬂldfd(gp&gg ours. The m xture was
cool ed ti5 m_@ntz__ctmw@memez(s, 6H)§1398'Q§i5H§ eeyt(ayzme/ mtlmrv 64-7.39 (ihd
sodi um car %?'ﬁaif ﬁ@vm Xiure was |l tered and t trate was

evapor at ed 7r(§§1 g%"ﬁ%ﬂt%@o‘r@dgﬁﬁ d&r?i?e@aﬂ'@ne chloride and a
sat ur at ed mg@m@lwmga{mate solution. The organic extract was
washed with a sat ur at ed aqueous sodi um chl oride solution, dried over

sodi um sul phat e Tt-(&-wminer4reloro-2tflucrpghenyBvasliméthplaminohenzentide used as a
N- ( 5- am no- ht hal i m de asasolld(639) NVR
Spectrum @?fg{t&?ﬁ %@g&?&fﬁgﬂ&% 74 (d, 1H), 7.2 (d, 1H), 7.81 (m
I23'|y_|) ; d'7' 929( (m  2Phthalic mhm (Bps3cd) veasad ded th fegﬂlt(l(gﬁq Z%Mbrgmfglllmroaniline
ridine s a e to xtyre o am no- 2- ¢
4-f1 uor ophgh{j)?%ﬁ %))H? Eariplie gl @9%5% 8938}%% WA Sttsd And heatediip 4P§°Gefor
hydr ochl or i2dfuts3 Tﬁ@mB&ure was allowed to cool to ambient temperature and the precipitate was

isolated, washed with water and dried under vacuum. There was thus obtained N-(2-chloro-
4-fluorophenyl)phthalimide which was used without further purification.

25 A mixture of nitric acid (4.6 ml) and sulphuric acid (5 ml) was added gradually to a
stirred mixture of the N-(2-chloro-4-fluorophenyl)phthalimide so obtained and sulphuric acid
(30 ml) which was cooled in an ice-water bath, the rate of addition was such that the internal
reaction temperature did not exceed 30°C. The resulting clear solution was stirred at ambient
temperature for 1 hour. A mixture (250 ml) of ice and water was added and the precipitated

30 solid was isolated and dried under vacuum. There was thus obtained N-(2-chloro-4-fluoro-

5-nitrophenyl)phthalimide as a solid (17.9 £); NMR Spectrum: (CDCL,): 7.58 (d, 1H), 7.88



15 and nethylene chloride (20 mM) and the m xture was stirred at anbient
tenperature for 18 hours. The reaction mxture was diluted with

nmet hyl ene chI 0 m) and washed in turn with a satl,%;g@g}oﬁg‘ueous """
copper sul phate sof Il on and water. The organic sol ution was drie

(MgSO err]) and evaporated. The residue wad-triturated under ethyl acetate.
The solid so obt ai ned was isol ated and washed with ethyl acetate and

with diethylmg QPQWOI@?QH)V@%(BVMQ,R&SQ]Q@ trAREIM-H- 319 and 321.

N—(4 chl oro | uor 0- 5- pht hal i m dophe I met hyl am nobenzam de as a
solid (2. 46 of)mixgyroS mwmnmays mlmd@sehc@md (68. m“@ﬁfnrmand? 28
m 3 ectrum

WH ort] 42gs] BfC. Tron b6 = o e Biond B pirfbonsid padliSb el
et hanol am nelQ inti&s of N-(2+wwhloned-fiipberienitioplnyphthalimife (.98 g). mre;hlta:m erxtate
' wi th 25 nethyl ene

nbi t t t. 4 h AT di | ut
o or e (5 sied e Heptsd Pttt ik Rl b Frivies Yes.cnoiad i Apbis Py 1
a sat ur adtﬁd)aﬁﬂblﬁwlﬁ:e a@diiisHBrGblPEddilan sabetiake nrheqlﬁ itk WYt Qflindthe

sul phate and_evapor at ed. There was thus obtai ned

N- (5- ani no- 4ﬁl@medvaészappraﬁnslrWﬁﬂgmmmmm%wm@hﬂmwwmda a solid

g 1. 26 9); N 88'@@8@%%&%&%3&&5%&% ﬁ@uﬁén Egnﬁ_éh%é“&% ‘.(;ﬁ]ggdl%ﬁ 97( grz oad

(t, 1H) 7. Ofturigedaphesys sbiipm cblogifle alytic) did ovewmmnsmpmmd vupireted] 308

gg(rj / :é]?-,gg / b(l 4'51fre was thus ob amed% ??-amlno-2-chloro-4-ﬂuorophenyl)phthahm1de as a/splid (6.3 g),

Exanpl e 14 NMR\8gebtrird- (@D 8)8798 28] 61 (21857 ylgh (th; SHRNYERZ oA};de
Oxal yl chlorjide (0.35 nl) wgs agﬁ}egﬂlo ac stllﬂr]red(fags)gg;ens|(on§M¥71 A m

4- acet oxyberhdéi&é(ﬂm M-H g9 -in nethylene chloride (15 m) which had
been cooled to 0[ ) [Ts) ? m xt ure was :
stirred at %l ent Fig%;e%u?&ﬁ::ﬁimurseéﬂﬁggmx ure \t/;vlg)s evapor at ed
to give 4-a mﬂmz thatimdi VBt thsdanmebnﬂzwlichbnﬂe hydrodhdoride (3.06 g)
purificatjon thl cﬁureg% é‘ cid chlori %agi?%t pegﬁ)

N- ( 3- ani no-éfé'1 yiens Shiopie (20 ol and e mixtice was g"f i raye i ne (15

m) was sti rmasbuma‘hlamtcﬁah mixtik® Ghedihitéd with %duﬁa egona’moohﬂ) atidSvashéd in
cooled to ambieng te ture and poured into 2N aqueous hydrochloric acid

sol ution 10 ?‘T?‘S‘ﬂm saturgisd agyeays ﬁ?PP%&SB‘PM% solugansand gvatere d he ereppic solwbenswasind
dried. The rmriear ?and evapBiitedl TRE relffie V4L {rft{u%ﬂ:dgﬁﬁd&% EAtd, OFRIsBR4 8PNy

on silica using m Xt ure of isohexane eth acetate as e uent .
There was t ‘ﬁﬁsﬁwt@mdtwalsh@ \vﬂhﬁbﬂmdetete affdiwith dlethyl etherp . Thtﬁsvabgmser rjc

NVR Spect (S 2 2
B D019 T RGH 05 Rl yBi byt
Mass Spect r L(ﬂ]46|ﬂ)'lmlﬁp___ (DMSO0d) 2.94 (s, 6H), 6.94 (m, 1H), 7.28 (m, 3H), 7.8-7.92 (m,
2H), 7.94 (m, 2H), 8.02 (m, 2H); Mass Spectrum: M+H" 438 and 440.
A mixture of the material so obtained, ethanolamine (0.68 ml) and methylenc chloride

(40 ml) was stirred at émbient temperature for 4 hours. The mixture was diluted with

25 methylene chloride (200 ml) and the resultant solution was washed with water and with a
saturated aqueous sodium chloride solution, dried over sodium sulphate and evaporated.
There was thus obtained N-(5-amino-4-chloro-2-fluorophenyl)-3-dimethylaminobenzamide as
a solid (1.26 g); NMR Spectrum: (CDCL,) 3.02 (s, 6H), 3.94 (s, 2H), 4.0 (broad s, 2H), 6.88
(m, 1H), 7.04 (m, 1H), 7.07 (s, 1H), 7.25 (m, 1H), 7.32 (t, 1H), 7.98 (broad s, 1H), 8.08 (d,

30 1H); Mass Spectrum: M-+H* 308 and 310,



Exanpl e 15

N-[ 2- chl or 0- 5- ( 3- nor phol i nobenzam do) phenyl ] - 4- cyanobenzam de 20

Usi ng an anal ogous procedure to that described in Exanple 14, & L e
3- nor phol i nobMo2949960 chloride was reacted with PCT/GB99/01491

N- ( 3- am no- 4- chl or ophenyl ) - 4- cyanobenzam ‘iie to give the title conpound

in 42%vyi el d; NVR Spectrum (DIVISOd[é‘l’ T) 3.13 (t, 4H), 3.73 (t, 4H),

7.17 (s, 1H), 7.43 . (m 1H, 7.6 (d, 1H), 7.8 (m 1H), 8.06 (m 3H), 8.1
(m 3H), BMI—D; 25 Mass Spectrum M+H 461. Exanpl e 16

Phar maceut i feys.§QRRSbbhRRRdo)-2-chlorophenylf1§-cf fldbeitisiak ! | ust rat e
r epr esent at% (phar maceut | cal) dosalg'gog f%’imrrg C%?A t he d|}1$1ivent i on 30 as defined

herein (the actiQualylebiodds @RS b wagadded tealstin@dispspansionoi4-adetmxybeéneviapeidt i ¢
IngTa GBpgglplh 1537Cé) i m%?leﬁenc}ﬁgnrg%rt% ml) which had been coom tg %‘1598% (2 drops) was _
(a) TaB| edded and the mixture was stirred at ambient temperature for 4 hours. The mixti¥8idagbl et

Compound X........... e e e e o m i T ..., 100
Lact ose P evaporateﬂ to give 4-Egﬁtoxy’benzoyl chloride which was used without further purificationy A

Croscar mel | R%ure @ftthe BRid chloride so obtained; N+(3-amino-4-chlorophenyl)-4- enzaifi S
Mai ze starch ggst e (5% wyVv paste) .’..‘.(. an:uno C Omp cnyi) . .cyamb 51.925
Magnesi um  §-"3e)end pyridine (15 m]), was stirred and heated at. 100°C far 16 hours. The mixtGeGvas

g:g%rpo un dT‘;’I(b LoeotledItL ambient temperatugs@.n_dl_ Boured into 2N 3%158F501§Yé1r‘ﬁ1fl°€lﬁ Iaci_d_s_ol_u_tigr;rl_? / t abl et

223.75 10 (175 ml). Thepesipitarealds dsdiutci tashed with water and dried - The material so Mai ze
starch ......... Pol yvi nyl pyrrolidone (5% w v paste)

...15.0
2 25 " obtained WMFCLW ¢qlumn chrematggraphy on silica using a 7:3 mixture of isohexane
' and ethyl acetate as eluent. There was thus obtained the title compound (0.74 g);

m.p. 195-196°C

NMR Spectrum: (DMSOd,) 2.3 (s, 3H), 7.28 (d, 2H), 7.51 (d, 1H), 7.73 (m, 1H), 7.81 (m,
15 4H), 8.12 (m, 3H), 10.08 (s, 1H), 10.64 (s, 1H);

Mass Spectrum: M-+H* 434.

Example 15
N-[2-chloro-5-(3-morpholinobenzamido)phenyl]-4-cyanobenzamide

20 Using an analogous proc_edure to that f.iescribed in Example 14, 3-morpholinobenzoyl
chloride was reacted with N-(3-amino-4-chlorophenyl)-4-cyanobenzamide to give the title
compound in 42% yield; _
NMR Spectrum: (DMSOd,) 3.13 (1, 4H), 3.73 (t, 4H), 7.17 (s, 1H), 7.43 (m, 1H), 7.6 (d, 1H),
7.8 (m, 1H), 8.06 (m, 3H), 8.1 (m, 3H), 8.17 (m, 1H); | |

25 Mass Spectrum: M+H" 461.

Example 16
Pharmaceutical compositions
The following illustrate representative pharmaceutical dosage forms of the invention
30 as defined herein (the active ingredient being termed “Compound X”), for therapeutic or

prophylactic use in humans:



15 (c) Tablet 111

30

ng/ t abl et Conpound X .................... PP P P
1.0 kg ose Ph.Eur ... .. ... ..o PCT/GB99/61491 ~
WO 99, :
93. 25 Croscarnellose sodium ........... ... ... ... ..o, S
4.0 20 Mai ze starch paste (5%4% v paste) ......................
0.75 Magnesi um
stearate..().. TFabletl .. ......................... mg/tablet 1.0 (d)
Capsul e 00 ny/ capsul e
Con‘pound X 10 Q(gnpOlde ---------- l:acnt.o‘se-uph..-.Etrr...-.--:...-.:.. l -
488.5 LACOSE PHLEUT.ccvvrnerrcrsesnressssssnsassssrssssossesss 182.75
Magnesium . ................ e 1.5
30 Croscai¥BlIO8y ®ODBD-.cveemrrveereisorcrssiscrnsravncones 12.0
PCTI GB99L01491 ,, . o ' -46
) ? e) Mfuﬁ %t%rtc}ll B%Stﬁ (5% W/V paste)...cccecrercersannees 225
(50 my/ m) Magnesium steafaBIRALNGL.. X..cemsereassermrssroenene - - 3.0 . Lo
5.0% wv 1M Sodi um hydroxi de sol ution
......................... 15.0% v/v 0. 1M Hydrochl oric
acid (to agjustrdadeio 7. 6) 5 : Pol yet hy hgyhgbled ycol 400
.......... éi) 4.5% wv Wat er for
injection to 1008mpound X....{f)eserecnee bodtj- @6 L b @R eshelone 50
(10 nmg/ ni,) Compound X ............ 90288 ...
1.00 w010  Lactose PhBUE e g 2233
3.6% W vV Croscarmelldsd 8ddfumtli.um. hydr.oxide..sol utéon ... ...................
15. 0%
2 0% VIV iz StArc s esereeers 150
Polyvinylpyrrolidone (5% w/v paste).........cceucu... 225
Magnesium stearate... 3.0
15
(c)  Tabletlll mg/tablet
Compound X.......coseereranisnsnssosacsossrssssssasssssassesasses 1.0
Lactose Ph.EUT.....cccceeeciercercnnrennesecranecsesanses 93.25
Croscarmellose S0dium....ccccocvcvervemrrcernrinesaccsennnes 4.0
20 Maize starch paste (5% W/v paste)......ccccceesrrconces 0.75
Magnesium stearate...... eseesesensensessasaraane . 1.0
(@ Capsule mg/capsule
Compound X.......ccoonivninmrresinnnissorssssssenssssnens 10
25 Lactose Ph.EUL.....ccccocunenionmicnccccrasenersnenneenenas 488.5
Magnesium...... cinaesssanssssenee LS



ERgE . 1.}

Water for injection to 100% (9) Injection |11
(1lmg/ M, buffered to pHE) 15 ConpoundX B
................................. 0.1% w v GE L
Sodi um phospMmaiee/sBeo . . . . ... ... ... ... PCT/GBR9/®189% W Vv
Ctric acid ...... . 0.38% wv
Pol yet hyl ene glycol 400 ............... -46- L. 3.5%
w v Water for injection to 100% 20 (h) Aer osol |
mg/ m () Imjectimpound X ...:............... Omg/ml) . .
10. 0 héan trioleate ............ O raarfens - o e e e e e
13.5 Con K BB o SO
910.0 25 IM Spilivi hydwdidelsolotiomet. hane......... . . 15.0%v/v. . . .. ... ... ........
490.0 30 .\ ,99/.599
PCr/ GB99/ 0191- ' 9-1M Hydrochloric ac\qg (to adjust p?-?to 7.6) -47 - (i)
Aerosol 15 Polyethylene glycol 400...........coovrerrereerernnninns! "o/ 4 5% wiv Conpound X
...................... 0.2 Sor bi tan
trioleate ...... Water for injection to 100% . . 0. 27
Trichlorofluoromethane ......... .. ... . ... ... ... ... ..... 70.0 5
Dichlorodifluoromethane .......... ... ... ... ... ... ... ..... 280.0
Di chl or ot et (af | Unjectioniine ... ....... e (10mg/ml). . 1094.0 (i)
Aerosol 111 Compound X Irg/ n}.O%w/v
10 Sodium phosphate BP..........c.couerervurnierccncncnenee 3.6% wiv
0.IM Sodium hydroxide solution.........cc.ccoerueens 15.0% viv
Water for injection to 100%
(8) InjectionIII (1mg/ml, buffered to pH6)
15 . Compound X 0.1% w/v
" Sodium phosphate BP..........ccceeeeeveeereecceisenrens 2.26% wiv
" Citric acid.......... 0.38% w/v
Polyethylene glycol 400............oceereeeirecenensrenns 3.5% wiv
Water for injection to 100%
20
(h)  Aerosoll mg/ml
Compound X........cccveererreceiseenecresenrseesensoens 10.0
SOTDIAN THOIERLE..vvvrserrssecnsnraseenersrsssssersseees 13.5
Trichlorofluoromethane.........coocrerenrerreenecannens 910.0
25 Dichlorodifluoromethane.............ocuneeenne...-.. 490.0

30



Conpound X ... ... 2.5 10

Sorbitan trioleate ........... . . . . . . . . 3. 38 Qi e
Trichlorofl uogoe®médeene . ... .......... ... ... ... 67. PCT/GB99/01491
Dichlorodifluoromethane ........... ... . ... ... ... ... .... 1086.0
Dichlorotetrafluoroethane ............. ~47- 191. 6 15 (k)
Aer osol 1V ' nmg/ m Conmpound X
2.5 (@) Sagwmstldtithin 2.7 Tri chiwgdll uor onet hane 67.5
Di.chl or odi f | uorgrret hargieX .1086.0 20 Di chl or %tzet rafl uoroet hane 191.6
( I ) O‘ nt rren ompo‘m SEssBREISSREIRRRLOSRR DYDY “nae -, m

Conmpound X 40 BBrbitan trioleate.....5.0ANAL..cnvvvereerrecenne 0.27 300
25 -Water 300 [err]l | - Dodecyl azacycl ohept an-2-one 50 [err]|
Propyl ene gl ycolfrichlorofluoromethane.... ~to 1 Mo.0 Not e 30 The

above forgrul ati ¢Rg10BEARSo ihed by conventionabgpgocedures well known in
t he pharnmaceutical art. The tablets (a)-(c) nay be enteric coated by
conventi onal neRishlorbtetrafluoroethane................ W0.29/.59960094.0

PCT/ GB99/ 01491 -48 -

exanple to provide a coating of cellulose acetate phthal ate. The aerosol
formul ati oy (hlefdspl IIT may be used in conjuncti onmpfnith standard, netered
dose aerosol dispensers, and the suspendi ng agents sorbitan triol eate and
soya lecithin mB@“‘?de%wL-acefd-"by"-an°--a+-t-er-ﬁat--i- ve  %dspending agent such as

sor bi t anjgonool gaiuian &RIdall AN _sesqui ol eate, pol ysoghgte 80,
THiChlOTOfIUOTOMEtHANE. e eeeeeereeresresesrerne 67.5
Dichlorodifiuoromethane. ... e 1086.0
Dichlorotetrafluoroethane 191.6

15 (k) AerosollV mg/ml
Compound X.... vevrennesneraes 2.5
Soya lecithin.........cceerun. - . 2.7
Trichlorofluoromethane........cceoeurriererenesnannas 67.5
Dichlorodiftuoromethane.......cccccceeereerenereeannen. 1086.0
20 Dichlorotetrafluoroethane..........cceerueeenercenareene 191.6
® Ointment ml
Compound X......comrieirinrisennnsernsrsssinesissesnanns 40 mg
Ethanol.........c..coecvecervencrnsenessesseenrssessessssssesses 300 ul
25 WatET.ccsieecnrincreceerennenrtceenrrsneraesnestssesnennesenane 300 pl
1-Dodecylazacycloheptan-2-one........cecevereenne 50 pl
Propylene glycol.....cccceeneecercnvererveerenneenes to 1 ml
Note
30 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



5 polyglycerol oleate or oleic acid. WD 99/ 59960

PCT/ GB99/ 016. i -49 -

CLAI M5 1. A conpound of the Formula | &G Lo
[err] WOou/sa9én n: Rlerr] and R err], which may ber¢chieB®anamior
different, are selected from hydroxy, ( err] al koxy, mer capt o,

Cerr]al kylthio, amno, (err]al kyl am no, 48di -(err]al kyl)am no, carboxy,

d err]al koxycar bonyI car banoyl, ( err]al kyl carbanoyl ,

di - ([ err] al loypm mvlﬂeacoahngpémnpbs«gqe@mmaim  Thejaerospldbiayulasion BOrL) |
| sul phi )

(o er v artbay e cBiyaRon Wil Sabdd, Y B0 SRR Mepnsh, and the

hydr oxy( er rshspehging agmtsrsoﬂiﬁtm trioklate;ahd soya lecithitnidyeekeplaced diyiah @iternative

d err]al koxycarhb al ka err] al kanoy I err]al kyl,
d err] al keny™ péf‘@# F‘scl‘ﬁ?ifa% moppe F%/t'iféi"'g[%‘! mqmolaqtg,mo y&?‘;’ngng r] alkyl,
aryl J err]ﬂlﬂ@@g}yceﬂapmeﬁ@afabmamd. heteroaryl (Jerr]al kyl, heterocyclyl and
het er ocycl yl ([ err] al kyl ; m and p are independently 0- 3, and when m
and/or pis 2 or 3 each R or Rerr] group nay be the 15 sane.or different;
Rlerr] is halo, cyano or (ferr]6al koxy; gis 0-4; and Rlerr] is
aryl or cycloal kyl wherein Rlerr] is optionally substltuted wth up to 3
substituents having any val ue defined for each R err] group; 20 or a

pharmaceutical | y-acceptabl e salt or in-vivo-cleavable ester thereof;
with the proviso that:



(3-cycl ohexyl propi onyl am no) - 2- met hoxyphenyl ] - 4- acet oxybenzam de,
br ono- 5- ( 3- cycl ohexyl pr opi onyl am no) phenyl ] 4- hydr oxybenzam de,

chl or o- Swiooesyseb ohexyl propi onyl ami no) phenyl ] - 4- acet oxy berwepdonesss 25 = -
chl or o- 5- ( 3- cycl ohexyl propi onyl am no) phenyl ] - 4- hydr oxybenzam de,

f 1 uor o- 5- (3- cycl ohexyl pr opi onyl ani ndPphenyl ] - 4- hydr oxybenzami de and

9/ 59960 —

PCT/ GB99/ 01 CLAIMS N- (5- benzani do- 2- chl or ophenyl ) benzam de are-exeluded.
2.. An am de derivative of the Formula | according to Hm,ml g

5
2
2
2
2
9

n
Rl err] is hydroxy, met hoxy, ethoxy, propoxy, isopro M’m M'HHI”O’
met hyl am noj, et hxlcampsad of thedormalay! am no, di.et hyl am no, *cat baxy s s
met hoxycar bonyl , ethoxycarbonyl, tert - but oxycarbonyl, cyano, acetam do,
acetyl, acetoxy, nethyl (R |_propyg. Réopropyl , butyl, tert-butyl,
fluoro, chloro, trifluoronét] ol i o\ n- -y{R2)or phol i no, piperidino,

pi perazi n-1-yl or 4-nethyl pip
Rlerr] is fluoro, chloro or bro ) 2 or 3; and Rerr] is
cycl ohexyl or cycl opentyl; or agpphar | caphl y-acceptabl e salt

t hereof. 15. 3. An am de derivative of Y,he/Fornmula | according to
claim1l wherein R err] is hydroxy, . - nmet hoxy, &thoxy, propoxy,

i sopropoxy, butoxy, am no, neﬂ%?%ﬁﬁﬂux eth$1aninqCHQq—Tﬁ«ethylanino
diethylankno car boxy, nethoxycarbonyl, ethoxycarbonyl,

tert-but oRy¥MEBhyl , cyano, acetanido, acetyl, acetoxy, methyl, ethyl,

propy’. | SOR! SRR, whlthilyble thd i oPifithent, fakd @ ddted HorPhiftirondyl ] iRk Y1
pyrrolidin-I-yl, norpholino, -piperidino, i perazi n-1 -yl 6f
4- et hyl pi pBeEapta. G glkylthio, aming, €, @lkylamino, di-(§, alkyDamino, cafjoxys | is fl uoro,
chloro or bedRfkoxycartn{iS cdtban}il C, alkyloarbamoyl, di-C, alkylcarbamoyl,
Ci.galkylsulphinyl, C, calkylsulphonyl, arylsulphinyl, arylsulphonyl, C, calkylaminosulphonyl,
10 di~(C, salkyl)aminosulphonyl, nitro, cyano, cyanoC, calkyl, hydroxyC, calkyl, aminoC, calkyl,
C,salkanoylamino, C, salkoxycarbonylamino, C, calkanoyl, C, calkanoyloxy, C, calkyl,
Ca-¢alkenyl, C, galkynyl, halo, triflucromethyl, aryl, arylC, (alkyl, arylC, (alkoxy, heteroaryl,
heteroarylC, calkyl, heterocyclyl and heterocyclylC, calkyl;

m and p are independently 0-3, and when m and/or p is 2 or 3 each R’ or R? group may be the
15 same or different;
R®is halo, cyano or C;_galkoxy;
q is 0-4; and |
R s aryl or cycloalkyl wherein R*is optionally substituted with up to 3 substituents having
any value defined for each R! group;
20 or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof;

with the proviso that:
N-[5-(3-cyclohexylpropionylamino)-2-methoxyphenyl]-4-acetoxybenzamide,
N-[2-bromo-5-(3-cyclohexylpropionylamino)phenyl]-4-hydroxybenzamide,
N-[2-chloro-5-(3-cyclohexylpropionylamino)phenyl]-4-acetoxybenzamide,

25 N-{2-chloro-5-(3-cyclohexylpropionylamino)phenyl]-4-hydroxybenzamide,
N-[2-fluoro-5 -(3'-cyclohexylpropionylamino)phenyl]-4-hydroxybenzamide and



Rlerr] is phenyl which is optionally substituted with 1 or 2 substituents

sel ected from hydroxy, nmet hoxy, ethoxy, propoxy, am no, nethyl am no,
et hyl am no, propyl am no, di nethyl anm no, di et hyl am no,
met hoxycar bonVP"X?t’fPoxycar bonyl, nitro, cyano, acetam do, a@éf%yy’“”‘

acetoxy, nethyl, ethyl, fluoro, chloro, ggromo, trifl uororret hyl hen

benzyl oxy, 30 pyrrol | di n-1-yl, norpholino, piperidino, ﬂmmm“{) El\ﬁkm\
4- et hyl pi |y, ly- accept a

R Fﬁﬁ phafiiol ot ﬁhl°f?3h?ﬁy'ﬁ%§%?§%§@%

-51 - : An am de derivative of the Formula I accordlngto claim1l

wherein R |s hydrox , et et hox ano, .fl.uoro,
mor phol i no %r A?“Hé"t‘i?ﬂv é’?a'f%ﬁ"&“lag élcordu}/gntpézlaimc}r\?hergn%] Clgg:oxy, Rlerr]
is fluoro, xﬁ&h&!ﬁ'oeﬂ?bgr@ﬁ&gsxso préipd x?”éinmo feBylamincs ethPRMio, Whi ch i's

substituted wt tituents selected from hydrox¥ met hoxy,
di met hy| a¥ri dimethylemingxdicthylpwing carboysimethorygarbonylodthaxyearbenylnor phol i no; 10 or

a phar maceuj, p i vative
of the For #a%ﬁgﬁggﬂi %@p‘%’g cl al ?ﬁ’a?&%g%%qxﬁ 'ﬂfthﬁ’ fthlyIA‘B f@gir’ gS%l}'% pit,

met hoxy, etHuwiM-:bndyhﬂuomymo, teifladronspthylf pyredlidin-tiyl, ascapholinn pyiperidime, or

4- met hyl pi per azi, n- 13/ mslor2l p isO; Rlerr] is fluoro, chloro
or bronp; PPgaZRsl-ylord; ylpp[erépp] Y5 phenyl which is unsubstituted or
substitutedpygféral or 2 substituents selected from 20 hydroxy, methoxy,
am no, di methyl an no, methoxycarbonyl, nitro, cyano, fluoro, chloro and

mor phol i ¥&;Pis0; or a pharmaceutical | y-acceptabl e salt thereof. 6.
A conpound ;.  hh&, cﬂfogg,u&abr&mg_ccordl ng to claim1 selected from '
gis1,2or3; and

R! is cyclohexyl or cyclopentyl;
or a pharmaceutically-acceptable salt thereof.

15.
3. An amide derivative of the Formula I according to claim 1 wherein R! is hydroxy,
methoxy, ethoxy, propoxy, isopropoxy, butoxy, amino, methylamino, ethylamino,
dimethylamino, diethylamino, carboxy, methoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, cyano, acetamido, acetyl, acetoxy, methyl, ethyl, propyl, isopropyl,

20 butyl, tert-butyl, fluoro, chloro, trifluoromethyl, pyrrolidin-1-yl, morpholino, p1pendmo
piperazin-1-yl or 4-methylp1perazm 1-yl;
mis1or2;
pis0; _
R? is fluoro, chloro or bromo;

25 qis0; and
R’ is phenyl which is oi)tionally substituted with 1 or 2 substituents selected from hydroxy,
methoxy, ethoxy, propoxy, amino, methylamino, ethylamino, propylamino, dimethylamino,
diethylamino, carboxy, methoxycarbonyl, ethoxycarbonyl, nitro, cyano, acetamido, acetyl,
acetoxy, methyl, ethyl, fluoro, chloro, bromo, triflucromethyl, phenyl, benzyloxy, |

30 pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl and 4-methylpiperazin-1-yl;
or a pharmaceutically-acceptable salt thereof,

RE-



25 N[ 2-chl oro-5-(3-cyanobenzam do) phenyl ] - 3, 4-di net h

N-[ 2- chl or 0- 5- ( 3- di net hyl am nobenzam do) phenyl ] - 3, 4- d Mlnjimnmﬂ
N-[ 2- chl or o- 5- (4- cyanobenzam do) phenyl | - 3, 4- di net hoxy

N-[ 2- chl or o- SW%’ E’ég"nobenzam do) phenyl ] -3

- (4- et hyl pi pera2| n- 1-yl ) benzam de; -9y. the pharnaceutical |l y-acceptabl e
salts thereof. W 99/59960

- 52 - 7. f‘tﬁlﬁ efnl i i§hyldr&84, ect ed
from N-(%- ber@ gpwﬂf{)rop %ﬁwﬁdrﬁﬁ%ﬂﬁg@ggﬁgaﬁn de,

N--[ 2- chl orqnah(p&- amo:ghoyam;mmahiomp)mlr@wjm@oe 4- di met hoxybenzam de,
N-[5-(4- acet nzamd%{ 2- chl or ophenyl ] 4-cyanobenzam de, 5

N ( 5- benzarft lc)) lenyl) 2- am no- 4- met hoxybenzam de and

N[ 2-chl or omqsfgrfmr phol i nobenzam do) phenyl ] - 4- cyanobenzam de; or the
pharmaceutical | y- accept abl e salts thereof. 8. A process for the
prepar at i drpisf0;an ami de derivative of the Formula I, or a 10

phar maceut i gal lav-ac alt or in-vivo-cleavable ester thereof,
accordi ng tlg éhé?%%?&sg%ﬁ%c >conpri ses: - (a) the reaction of a
conpound of qistogakér nul a | | [err] with an acid of the Formula |11

R* is phenyl which is substituted with 1 or 2 substituents selected from hydroxy, methoxy,
dimethylamino, methoxycarbonyl, cyano, fluoro, chloro and morpholino;
10 or a pharmaceutically-acceptable salt thereof.

5. An amide derivative of the Formula I according to claim 1 wherein R’ is hydroxy,
methoxy, ethoxy, amino, cyano, acetoxy; fluoro, chloro, morpholino or
4-methylpiperazin-1-yl;

15 mislor2;
pis0;
R} is fluoro, chloro or bromo;
qis 0; and
R’ is phenyl which is unsubstituted or substituted with 1 or 2 substituents selected from

20 hydroxy, methoxy, amino, dimethylamino, methoxycarbonyl, nitro, cyano, fluoro, chloro and
morpholino; '

or a pharmaceutically-acceptable salt thereof.

6. A o;)mpound of the Formula I according to claim 1 selected from :-

25 E—[2-chloro-5-(3-cyanobenzamido)phenyl]-3,4-dimethoxybenzamide,
N-[2-chloro-5-(3-dimethylaminobenzamido)phenyl]-3,4-dimethoxybenzamide,
N-{2-chloro-5-(4-cyanobenzamido)phenyl}-3 ,4-dimethoxybenzamide and
N_—[2-chloro-5-(4-cyanobcnzmnido)phenylj-3-(4-methylpiperazin—1-yl)benzamide;
or the pharmaceutically-acceptable salts thereof. |

30



[err] 15 Formula IIl  or an activated
derivative thereof, under standard anmide bond forning conditions;-wherein

vari abl e groups are as defined in claim1 and wherei ”"! group—== --
is protected wooysesecessary, and: (i) reno m MWEH,
a

groups; . 20 (ii) optionally form ng a pharnmaceuticat!| y- e salt
or in-vivo-cleavabl e ested2- (b) the reaction of an acid
of the Formula V WD 99/ 59960

PCTI GB991 01491 A compound of the Formulalaccording to claim 1 selected from:- -53 -

Forrmula V vat ed, defi.v ereof.. with an aniline of the
Formul a VI |M-@-be§zarn?&o-i-cﬂgrophenyf)— 45‘ ct! ﬁmxy%cnzamxd lerr]

under st andbird-chlvisls-(Hmoephblhicbengmidu)stichyPasi-diedoLybndadidebl e groups are
as defined g&g E cl a| t. apd_wherein any, functional group is protected, if
necessary, -acetoxy nzamido)- 2-chlorophenyl]—4-cyanobenzam1de,
5 N-(5-benzamido-2-chiorophenyl)-2-amino-4-methoxybenzamide and
N-[2-chloro-5-(3-morpholinobenzamido)phenyl}-4-cyanobenzamide;

or the pharmacentically-acceptable salts thereof.

8. A process for the preparation of an amide derivative of the Formula I, or a

10 pharmaceutically-acceptable salt or jn-vivo-cleavable ester thereof, according to claim 1

which comprises:-

(@)  the reaction of a compound of the Formula II

R

. Formula 11
with an acid of the Formula IIT
O

H—Q—<

(CHp, R

15 Formula III
or an activated derivative thereof, under standard amide bond forming conditions, wherein
variable groups are as defined in claim 1 and wherein any functional group is protected if
necessary, and:
@) removing any protecting groups;

20 (ii)  optionally forming a pharm#ceutically-acceptable salt or in-vivo-cleavable

ester;

(b)  thereaction of an acid of the Formula V



(1) renoving any protecting groups; (ii) optionally formng a
phar maceuti cal | y-acceptabl e salt or in-vivo-cl eavabl e P
ester, or Wé%?sg;‘qr the preparation of a conpound of the geajcpsb@ids -
according to m1l wherein Rlerr] or 10 a substituent on R err] is an

am no group, the reduction of a conpound&g3ef the Formula |I wherein or
a substituent on Rerr] is a nitro group. 9. A pharmacett-i-eal——

conposi tion which conprises an a(ﬁ'1 Q derjvatige of the or a
phar maceuti cal | y-acceptabl e salt® o™ f ¢l eavabl e ¢ m,!r’ Ht, 'Um
according to claim1 15 in associati0 A pharmaceut+ C - mle

di luent or carrier. 10. The use“oF‘an aR@—od derivative of the Fornul a
|, or a pharmaceutically-acceptable salt or in-vivo-cl eavabl e ester
t hereof, according to claim11 in the nggghagtwre of a nedi cament for
use in the treatnent of nedical conditions nedi ated by cytokines. 20

or an activated derivative thereof, with an aniline of the Formula VII

R3
(R
H i
,N
H O

¢
Formula VII H/

* under standard amide bond forming conditions, wherein variable groups are as defined in

(CHp), R*

5 claim 1 and wherein any functional group is protected, if necessary, and:
@) removing any protecting groups;
(ii)  optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable
ester; or
(c) for the preparation of a compound of the Formula I according to claim 1 wherein R’ or
10 a substituent on R* is an amino group, the reduction of a compound of the Formula I wherein

R! or a substituent on R* is a nitro group.

9. A pharmaceutical composition which comprises an amide derivative of the Formula I,

or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, according to ciaim 1

15 in association with a pharmaceutically-acceptable diluent or carrier.

10.  The use of an amide derivative of the Formula I, or a pharmaceutically-acceptable salt
or in-vivo-cleavable ester thereof, according to claim 1 in the manufacture of a medicament
for use in the treatment of medical conditions mediated by cytokines.

20 '



