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DERI VATI VES FOR THE TREATMENT OF DI SEASES MEDI ATED BY CYTOKI'NES Thi s

i nvention concerns certain am de derivativesisgpich are useful as inhibitors
of - cyt oki ne nedi ated di sease. The invention al so concerns processes for the
manuf act we9w$9%the 5 ami de derivatives mmumﬁ"m"mmm)l on, PEHGRAYHEM cal
conpositions containing themand their euti c nethods, fox
exdnple by virtue of inhibition of cytokine nmediated di sease. The am de
deri vat,i j i [ [ [alaT it

or odue PN R EDE PERRFATYEs FER HEFPRELOUENE O SRR MEBLAEDALY Trokleis e,
for exanple TNFa, and various nenbers of the interleukin (hereinafter IL)
famly, for exanple IL-1, IL-6 10 and I1L-8. Accordingly the conpounds of

t he i nventi onlThas inveldonusaterhs tertdimemideattivatines odhich @re assfsl asrinhibitiors af
conditions in which excessive production of cytokines occurs, for exanple
excessi wlﬁa%aa@megﬁlwwﬁ%& igfentipn lsocpngesnsaprasgases ik e Jraskfagge offthe

prod : W L C r.Qekhages and
Phat et dBaifiS MR Shiinftln FRkirmucBii S RAORK Lo, (RSRE NS
bel i evegbetin tHeeapenpomethots, ifor ciagpisiy oirtuaedinhibitiow ofiyiolins meédiatkd cliscas.

i nfl ammati on and i mmunoregul ati on. For exanple, TNFa and IL-1 have been

i npl i cat ed i nlhepmide derretiyandisclaseddn deepresaph invantion ase inhakitags efthe ont r i but e
to the h [ . ' n}mi | J ic

di sease‘grg g‘r‘ﬁi"gg’g 82{0%@1; ?ﬁ%ﬁ'gﬁ?&?’{c@? (I;II% ? '&leﬁf“{loghge?s}o egmﬁt 5?’,‘ arr?I?\lgcer tain
cel | ul arNBy sdndrarioddNhampérs @8 eel interipiikia €hkesinafiet I fhnélye forteRk@mpledtuGli-en of
ot hér cytokines such as IL-1. 20 Abnornmal |evels of cytokines have al so
been !9 niid et eficsaidinglyrthe cempeunds phthejpyrntien Mol bepseihliaites BeAt@Entgf- act i ve
ei cosangi ch t.he,. S .andj ns.and lLeukotrienes, the stimulation of
the rel %zsa%ageszéjr nﬁ?ag%éSP&I?@%&%}%{&%‘S&SCS%%& sm%‘g#’logﬁgﬁggglf‘e? %cecuéschrvat i on of

the i Meeny stcesBivd ?bd@tﬁmfafm s 1L Mul1eksikaBwh fthat chiekides aePréduced Bea
activation of osteoclast activity |leading to the resorption of calcium the

st i mul awidgrvasetytdiselesush ge memopytes ansgngerapiagesarid that théyogive xiassl avariety
cartila the sti ti of || liferation and to angi ogengesi s.

Oyt oki nacptysiosteal et R Bieve i nteiian i e B bR D PO S
develi§psRitas Hhfl B SAFLandtidin@motdpulhtid. Fof &I, ONFAaHd 1211 Bivdtiveenli seases,
for exanple inflammtion of the joints (especially rheumatoid arthritis,

ost eoar ithplicates iaHie egbpignallingfdaseede whinh is belidved gmeantdbuie tasthi pathologs of

ially ipfl bowel  di | i li.tis, hp' s, 30
G <D dsrre s NPT o5 infaspfdory Bhd 86 Eis bty ok it bp 100 1uilg
der mat i his§ kneWfl tHa8SRIcERIR EMhﬂﬁr%@_@t%&s,('?ﬁP@‘f)i%iugﬂ@EgE@s ad RBGiRIeS kiR

allergic rhinitis and adult respiratory 2. D02' WD 991 59960 -2

PCT/ GB99r«diuatian ofi ghereytwkinesduanas)iL-bnd i n t he producti on and devel opment of
vari Qus cardi,Qvascyl.ar . and cerebrovascu| ar di sorders_such as congestive
oar 207 ai | ur AP RTOAPA S TR BRYEIS) e BIRRGR O G SHERBEOLE! or ot | ¢

pl aques pr BB SsHySidioghlalll GlcBle SBEHARORAL SRk uﬁﬂébﬂa%gﬁﬁ&iﬁl‘ﬁd LRRAFiEAS] ON

injury, vascular injury including restenosis and perfpheral vascul ar
di sease theagtigul&idnmf thamigabeof prateolytic edzgoesaich aptolbgamsephabaivason sitbh as

osteopor.osis (including s n'Ie.anF. 0S nopausal osteoporosis), .Paget's
i seage TBYRE SRR SR S ERPLBRAT & TeRiFD S5 a i oy BioR O yreoctas
0St €0SClpRAR) RAdiAR ICHLBA DY ¢alliid AWOhdthon Gile HdMAsEBRROIREIyeRRNGES 11
bone net aboFyi sm V\%Idgﬁ rraylsdaccorrpany r'heumat ol d nart ritrs an@r hy%
ost eddr titom,tfosexafpis saitiaze cthe slimuiatipn of uelt poiifdatoncdndao begingénepki cated i n
nmedi ati ng certain conplications of bacterial, .
Cytokines are also believed to be implicated in the production and development of
disease states such as inflammatory 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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10 fungal and/or viral infections such as endotoxic shock, septic shock and
t oxi ¢ shock syndronme and in nediating certain conplicationg QfOC(T,I\m%urgerXI
or injury such as neurotraunma and i schaem c stroke. Excessive cytokine
product i ogydgseddoso been inplicated in nediating or exacerdzvGcem/oiive

devel opment of diseases involving cartilage or nuscle resorption, pulnonary
fibrosis, cirrhosis, renal fibrosis, tRe cachexia found in certain chronic
di seases such as 15 malignant di sease and acquired i mmune defici ency

syndr ondis{rassEghdrome)pand in thegebdetes anddevel apmpant ofredrist asidpvasvdlamand i pl e
sclerosis. Evidepce.of the central role played by TNFa.in the cell

si gnal | F?f@b'if’é@%?&g’é Fdefs ich @g consgatiyedep é‘ﬂﬁ"é%é’i‘ cé‘iﬂl‘ﬂr”?fgﬁcgoi‘s‘h%rovi ded by
the ef f ikGALY;oh Br GlhkfisCRlotR piuES H9berfiabibROg) ( t, 1994,
344, 1125 and British Jour :?;Efifu g? eerﬁelrﬂrgl'? gﬂ%g‘gf%t %é%é!ﬁgﬂﬁggﬁwgg Thus

cyt oki nespesfusion aigufiy\Fascalad irjury inclndinp edstenvsid ahdpdriphergd oascalat disedeaindy s of a
consi der.abl e range .of di seases and nedical conditions. Accordingly it is
expecgeéortwpfen%ﬁ%widg s Pﬁ@nﬁrremlsswuah anPRgamPrasist (Ecluding stne ard

cyt oki negsMehbpdA it ol (o] | axi 4 reat nent of
such di ?e‘iét\glgs %ngalorr%(tjéla @%ﬁg%%r?gg?t%?ﬁsgge\’/\?t o’ﬁ%&hssvt\ﬁlsse%?ﬁé&?gc?grrrnﬁ%y that the
conpoundigpetpaathysaidisin oftbeschires« Diteoreyis ardipediodpoiisear] tho abnoatal dghgal
activity only bt% virtue of an effect on a single biological process, it is
bel i evedn bprg me@BolisRpdishdaay 2epmpany theuapprkardirits apg pgroasdEitipy Exgessitie of

i nhibiti ) ki.nase. 8 Ki. e L herw se.k .
cyt oki ng%l%‘%rpgggfc\?@aé%%‘?(ggeeﬁ r'gltpzll(garltc{)}?jﬁerpgélﬁtgfg( Ceerrt g&@ﬁ)\,&@%&o ngggg%cl%%éatli ng
Ki nasi® (fheys aidbi eiral Rikkctions sach@ndd@stofic shbek, BftRGBSACAIdMakie dhdukalRddme
(hereinafter MAP) kinase fam |y of enzynmes which is known to be activated
30 by phpdilmmsegiatiag cettaip sempligationsof GP shigdtcwdniby sushias heigoramaaridon,

cyt ot oxi. t n axl ns,. f.or _ex | & endaot,oxi ns .such.as hacteri al
Y bopol y SHRRR a8 Bty Srrokie oS RGOS G v MEm B 18 BB B0 G . 5
PCT/ C B¥a&et¥iiho 3He Bevfopmtt 65 difdakataavoll g caXAdiRlo? mhlNER résaehtldh; fulmoharys

known t hat p38 Kkinase phosphorylates certain intracellular proteins which
ar e i nvdibresis.iciithasts, eensllabresisfthe paoherin ifoundltin pertaim clionicatisgses sudhhas

bi osynt hesi s and excrefion. of. cyt okines such as T nd 1L-1. Known
b it oPRipR0Gs e Al actlisbL i d R henie sl res NSt vy
Opi ni onsan@uodi@ERRass hd Ralpl Slerdfl97, 7, 729-733. p38 kinase is known to
exist in isofornms identified as p38a and p38/3. The conpounds di sclosed in

the present iFxidenceof theregniralitolsiplayed byfTNFreinghochlictigratling cagsade hidbsgiverch as
TNF, in particul ar .of TNFa. and. i ous interleuykin I,.N rticular . 1L-1. It
s knowd FrORTERRkRd abalins Praydl b8e eiasy wdiical s BEAPREEAE am de 10
deri vatiyQp U180 b4, 84k hEl 28%RA BRRIsH l baWa@RIRS! 1965 3papapt ei n

(LDL) recep%glra&l n ﬁcu‘rgran hépat ocgte glﬁﬂss?oﬁztdg?\gc%e?ﬁgonpouﬁﬁs i};cl uded
certazh N-(2-Hetshyrokpirs syt assNEF NagdIThva bedehopddan pk impertamamedataenf ¥ at i ves.

The conmpound N-(5-benzapm do- 2-¢hl or ophenyl ) benzam de is.di sclosed in J.
Com - USSRl TanGOgarsorses o0 Bedgabomoticren B CAITEREL 1Y SFe Dune. 129,
abst r actjpihphifinithe pﬁ%&'ﬁdﬂt ﬁgm%r efREctasPRELe é}iokrirﬁz‘é‘ WAl192 @R berefY G¥htON there

i s provided a conpound of
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



Forrulal RR, R ( ) m~ O(RZ)PHN ~ ,~ ON Fornula | H ~ (CHZ)%Rﬁ %ei n:
20 R and R2, which may be the sanme or different, are selected 2 8h
hydroxy, Cl- 6al koxy, nmercapto, Cl-6al kylthio, am no, Cl-6bal kyl anm no,
= (Cl- 6al kyl ) am no, car boxy, Cl-6al koxycarbonyl, car barmy
01 6al kyl WAY9SMS)I | di - CL- 6al kyl carbanoyl, CL_6al kyl sul phifif{GBo9/01491
Cl 6al kyl sul phonyl , aryl sul phi nyl , aryhksul phonyl, C1-6al kyl am nosul phonyl ,
i -(Cl-6bal kyl)am nosul phonyl, nitro, cyano, cyanoCl- 6a| kyI

?:yd%gﬂ%(mgagﬁhg@?lggh@ng&%&gg anogri%ﬁaesg llf<'1<anoy XY, @CGbal kyl ,

C2- 6al kgﬁé@ ho@at@ﬁéelf&ﬂylhtra&ﬂh&r piid’térﬁé Which AR ilyVélve@inythe cﬁbﬁcﬂ&iﬁeﬁ@%ﬁﬁﬂlc
aryl Cl1- bal koxy) heteroaryl. heteroaryl Cl-6al kyl, heterocyclyl and

het er ocy@PyM@lchdaadsytD the biesynthegiy aniDe:3oetBa 36 0ytokinpeyyuc asdiW i aghllmd.and p are
i ndepen m andg/ or each. R‘ or roup na be
the- Samogminpplpl PR RGeS iR Py & I HARGR 5 Badi B 2R

i's arygl ToerapyedORdtéts, 190BIET09-R93 1 53 PEhieAgkhdvrStexist rksBEbrivs bdbntiBled 8 3
substituents having any value defihed for each R group; or a

phar mac@dBe@at py8faccept abl e salt or in-vivo-cleavable ester thereof; wth
t he proviso bﬂ_gt: . . . . g .

N- [ 5- (3- cycl oSEMpPBiseisratat ifutfe prevent irsepfineary ifigiors of hamedusion 88, 10

N-[ 2- br QeRsicPreck §u&V§sl"Q'|T'P>SM bﬁ’r"n@@l‘a%‘ﬁ/‘fﬁlff& nad I@Qﬁ&)ﬁ'lhreﬂe@iﬂi X pReRERMIIE,
[ 2- chl oro- 5- ( 3- cycl ohexyl propi onyl ani no) phenyl | - 4- acet oxybenzam de,

N-
N-[ 2-chl or o- 3¢ (s%nowolmeMMrLyll%m 390)3314%313/36], tbrht hgnhumbgmanum de,
N {5 0o PSS S SRR SR PR T 1 Sany Pkt LK FHEePOR S ey s
such as hu?]HaX‘lI ep ato@}gé! Egl:ls,-%lelﬂﬂc}osed %ﬂé&u‘ﬂh&rﬂc\udé’d Xérﬁhlrlr ﬂh@%lethoxyphen%lt)

"aryl sul phony aryl C~_bal koxy" typica y means —heny or-‘nap
pr ef er akang L{)hbhg{lbgeﬂobherg'ﬂ)etaanyhhldlerden?mvber ns het er oar yI and

W Th Up Lo T TRy RERaR G o eupieany bR ekt gh”egge;ﬁﬁ e
sul phur h r o f
im (IgazolJ BPRES S ? t ﬁggkg%#é’gﬁggg@%@%a%% X%ﬁlhgelo}t 9| gtgswfiytl

pyr azifnyi7539yri dazinyl, pyrimdinyl, pyri dyI i ndol yI benzof ur anyI

benzot hi enyl, benzim dazol yl, benzot hi azol yl , qui nol yI i soqui noly

qui nazol i nyl , %ﬁﬁ’iﬂﬁa&éﬂ onR/AsPesk 9f erema%rrrtnprentwméheéfr Bayeyigeda P?fnprr@d@é thes
"het ero a1 and "heterocyclyl C ~al kyl" means a non-aronmatic nono- or
bi cyclic 5- mermbered ring with up 25 to five ring hetero atons sel ected

from ni trogen) oxygen ?d sul phur.
pyrrolinyl, pyrroli di@

p| per azi nyI honopi perazi

Exaprpl es of het erocyclyl' include
y i ﬁ#ﬂ honopi peri di nyl ,
d di hydr opyri m di nyI
"Cycl oal kyl " means a non- angss bi cyclic 5-10 nenbered carbon
ring. Exanples of "cycloalkyl" in ude opentyl, cycl ohexyl,

cycl oheptyl, bicyclo[2.2.1] heptyl "and 30 b\cycl o[ 4. 4. 0] decyl . Typi cal
val ues for other generic groups include: ng _6al koxy, for exanple.

met hoxy Formula | H (CHy),—R*

wherein:

20 R'and R?, which may be the same or different, are selected from hydroxy, C, calkoxy,
mercapto, C,_salkylthio, amino, C, salkylamino, di-(C, salkyl)amino, carboxy,
C,salkoxycarbonyl, carbamoyl, C, salkylcarbamoyl, di-C, alkylcarbamoyl,
Ci.¢alkylsulphinyl, C, calkylsulphonyl, aryisulphinyl, arylsulphonyl, C, calkylaminosulphonyl,
di~(C, ¢alkyl)aminosulphonyl, nitro, cyano, cyanoC, calkyl, hydroxyC, calkyl, aminoC, salkyl,

25 C,alkanoylamino, C, ;alkoxycarbonylamino, C, calkanoyl, C, salkanoyloxy, C,alkyl,
C,.¢alkenyl, Cs.galkynyl, halo, triftuoromethyl. aryl, arylC, calkyl, arylC, alkoxy, heteroaryl.
heteroarylC,  alkyl, heterocyclyl and heterocyclylC, calkyl;



3z o0c ~ 2002 W 99159960 PCT/ G B99/0149 | and et hoxy, for C, _6‘I2<9ﬂlm,
for exanple, nethylthio and ethylthio, for C, ~al kyl am no, for exanple, '
nmet hyl am no and et hyl am no, for di-(C, _6al kyl)am no, for exanple,

di et hyl awone)edeor C, 6al koxycar bonyl, for exanpl e, nethorgrarasendsl and

et hoxycarbonyl, for C, 6al kyl carbanoyl, for exanple, nethylcarbanoyl, for
di - C, _6al kyl carbanoyl, for exanple, 5 ‘&l’ nmet hyl car banoyl, for

C~_6al kyl sul phinyl, for exanple, nethylsulphinyl, for C _balkylsul phonyl,
for exampAnd p asstiRdarsndepHy Ry, and yhewm Fd/ean i GG R0y R, groyp mayedhe |

met hyl a%&ogf%ﬁ%}gﬂtyl , for di-(C, _6al kyl)am nosul phonyl) for exanple,

di et hyT'am nosul phonyl, for cyanoC, hal kyl, for exanple) cyanonethyl, for
hydr oxyR? is®alokyyanofodIC, gxl&ep};e, hydroxynmet hyl, for ami noC, _6al kyl, for
exanpl e, 10 am nonethyl. for C, _fial kanoyl am no, for exanple, formam do and
acet am @ds OfoandC,  6al koxycar bonyl ani no, for exanple, nethoxycarbonyl anino.

for _Bal kanoyl . .f e | &,4.f ornvl,.an tyl.. for 6al ka | oxy, for
exam(;:? e,ﬁ gcaé’go%ﬁydf) %%ylc‘? PE%%P%/f%oqt%al&%u%ﬁﬁ@?e%{ﬂﬁw ,to g?ﬁbf?‘%“ef‘%g‘é‘r”&ﬁw and
t en- but yly vl ddfine@@drieatyR! giodp; exanpl e, vinyl and allyl, for CZ ~al kynyl,
for exanple, ethynyl and 2-propynyl, for halo, for exanple, fluoro, chloro
1 S andohz pirasmaeayiticallyyacceptabli galt of inrvivo-glepvable extgrabereofand f or

arylC, _b X for, exanpl e) benzyloxy. Any ring in R or R2 or any ring in
a subst| %5&?*8?4‘_5 ﬁhaﬁay be optionally substituted, for exanple by up to 3
substit N"LS?@;-cy@ldh%ﬁbbx%p@??la}ﬂliﬁ&@ﬁﬁtﬂgﬂ‘_}%ﬁéﬁ?l N BN Yenamiidd, KOXY, NMercapto,

C, ~al kyl't hi o, "am no, C, yl am no, di _6al kyl )am no, carboxy,

car bafioN-[2-120mg; 5- -kl dwx parapyiny laihinG)phet i) dardiveaybsrizamizle, 6al kyl sul phi nyl ,
C, ~al ky | ghony, aryl sul phi nyl . aryl sul nyl ~al kyl am nosul phonyl ,
di-{C,. hgﬁz@ﬁ?rﬁf#‘%%@ﬁ fopi YP:“B}‘X)@%‘H@?X?%%%%@G%W . hydr oxyC, ~al kyl ,
am noC, Nopl-Mibro- 53-8 HRRAVIHG ifo YORH g, C _bal kanoyl,

C, _bal ké‘n[odyl oxry,gc, é_%%al kyﬁ?ﬁ O%Z_dggalnlzlen{?iﬁ%&q _-ggl %% hgk%o and

t ri f 1 uohbiefligrb-5-@Gscyclohekylpropmaylanicaphenyl - hbydorgbénzameterandal kyl " i ncl udes

bot h straight-chaj d branched-chai n al kyl groups. However references to
i ndi vid -(ﬁngl@%glgef@ E‘W?)Qﬁnzaﬁ?l pyl " are specific for the

straightzLhajaeyersion only and references to individual branched-chain
al kyl groups such as "isopropyl"™ are specific for the branched-chain

ver si on onl y “Afyl”an édring cuich 0amdT t“aytiC gplidyl e Sary bhiot’ HearylgdplenylC, ternms. 30 |t
is to be understoqd that, insofar as certain of the conpounds of Fornula I
def i nedeé’%ﬂ)‘&hﬁﬁiﬂ 339 411G KE alypiFaly megas ﬂfénvfa%rérﬁpgtr@bmﬁ%ﬂ@lymhpﬁ e of
one or WPRL i LoCO~ ~» ‘ - ban

at ons, %??rﬁééntl otﬁé ferrllg u eggroﬂli%?g %gée?%ggi%d)ﬁa ny fﬁ%cﬁgg%gﬁlégﬁngﬁgg? ive
or r acermicycfiofrhOwheémbergbesge sith siptth @vp riapdeteyoatdms sehedéd frorg nitydgekj egggn i n
particul ar TNF. The s nyﬁ]e‘si s of optically active f&rﬁr‘r'ls' nay be carr;’fygd out
by stZhd@af guiphih rﬁw§s optgroard’ weliae shignylypirrolydnBignl. imidazpdylapyxazolygy
exanpl e i ti I I t I k . 5
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may be duddiviabatofifanyl, Behgothieayldbértirhidagsial, benzotiaaiviyiggeisolvk figurdlyl,o
herei nafter. Pref enabla?( R is hydroxy  C 1 _6al koxy, amno, C ~
6al kyl Awnasoligl. quinoxaliny|aeg cinapling, ~Heresesielyltin the temmeshpteracyely and

car banoyl ~ | kyl6 ) W C1 ' -
_6al kanoy t,cgéyfkyf%é%lﬁglngél o%?%ltaﬁ%faglgllﬁ}%%o, Oﬁgﬁggﬁ??’?{ ?‘{;J@grq% e "'SH Wg}r1 P
het er 2ac w6 Ifive ring beteh®stoms Sfleqred fromaditrygdr, ok peearind @Glphoal Kydmpléddufe preferably
R~ is hydroxy) Cl_~al koxy, cyano. hal o, norpholino or. L
4- et hy| ‘Priseacyslyinclyde pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl,
piperazinyl, homopiperaziny!, dihydropyridinyl and dihydropyrimidinyl. “Cycloalkyl”
means a non-aromatic mono- or bicyclic 5-10 membered carbon ring. Examples of
“cycloalkyl” 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, salkoxy, for example. methoxy



Preferably mis 1 or 2. Conveniently pis 1 and R2 is C ~ _6al koxy,

carboxy, C ~ _6al koxycarbonyl, C 1 6alkyl or 15 halo. Preferabl Y2 @ a6
Preferably R3 is halo. Preferably gis 0, 1 or 2. Mre preferably q is O.
Preferably R' is phenyl, cyclohexyl or cyclopentyl. 20 More preferably R
is phenylwomfsﬁ%ﬂred substituents on R4 are hydroxy, C i PEAVGRIRPI49m no, C
1 6al kyl am no, -(C 1 _6al kyl)am no . gcarboxy, C ~ _6al koxycar bonyl,

vifro, cyano, C ~ .6al kanoyl ani no, “6al kanoyl, C 1 _bal kanoyl oxy, C ~

6al kyl

het er oc %‘ip?‘koxb r‘@ﬂ‘b'f ge }% ?‘gftﬂxﬁg’?f}?mgﬁ'hﬁ t ng“do‘ﬁﬁﬂﬁg‘g lrfgroé eﬂl"aﬁ’?*e‘ﬂ“\"r &

hydr oxy ex )38 %et%l%ﬁrﬁﬂrﬂ@tlﬁqam%t hﬁ'gﬂ CElalyiYaminl URE Bxarffblt Qﬁﬁ’ieﬁ:?glmmo

mor phol i no.” Particul ar novel” conpounds t e’ I nvention incl ude,
exanpl e,foraﬁmdkodmalrbatylybs exmnplben&homdad)dnyl and ghawycabenytl] foal | y- accept abl e

R e S B R
C ~
ek E)Sy,d“&tﬁyl‘;%g %%yfoﬁtﬁ%mlsuww (fof %%%gﬁgggé%mga G 899>/ 0t 491 C

1 _6al kangalkgiiphongd, for eﬁahkl@xmeallymmhbam for C,Qalkylzﬁmhkﬂﬂplydnyl God

6al kanoyl oxy Ci _6alk hal o or trifl uoroneth and mis 1 or 2; and

R2, R, cramplg, raﬁaylanweﬁgaﬁy 1of°fﬁﬁécné§ﬁil}?g%'“6@¥lpg@e"&’lh@ efai¢-ore or in

t hi ti b
1S, oS R A A, BRE Y SR ARl T L”Y.eﬂg' Wih ohe
or t wo iyh%)@@{?dlmfcﬁr%kﬁﬁfal%ﬂh)fdrmmthﬂoﬁﬁ&mnﬁ&@ﬁ@ﬂkﬁﬂ@r Sdniielr, and mis 1
or 2; and R2, g have any of the neani ngs defi ned her ei nbef or e

or inG mnee@bylofvr Fekﬁdkﬂwl%@l%qu%mle ﬁqmemlé@ w;idd. fehe i nventi on;
R d f
(5 = ¢ Moo e e,

is 1 or eaameledfolanyl ﬁd,acaexl for @nalicandpioky ARY eRimpIe, ichﬁ:xyﬁaﬂCka}dﬁfot ned
herei nbefore or in this section relating to particul ar nove unds of

the i nverxgmph, medyl. thyi, SSQW@IYéﬁ«W ;qa-butylaécrrk(éxgalkmﬁl fapexample. vewi R‘}d @Hﬁlno

) b €, 14 508l k ~
ot kyr . on et B R Rt Tadg 2 RO B SOt RS B, have
any ofs t4ha beAd B%srytte] ANGY, HeE@HIeHRAS/ Olnd fr b 1@, aﬁeotxyomre;a&ﬁ;ne ng "o

particul ar 15 novel corrpounds of the invention; (e) 0; and R, R4,
m and ¢ Htav)éomy. of the meanl ngs defi ned herei nbef ore or in this sect | on
relating to p/gr():[ I!ir(m:gufn %\! or any PRE gjnngl gub%Lu}cQte on ﬁyz%% Ibe of)txonally substituted,

for example by up to 3 substituents. Suitable substituents include: hydroxy, C, calkoxy,
mercapto, C, salkylthio, amino, C,alkylamino, di-(C, salkyl)amino, carboxy, carbamoyl,

20 C,alkylcarbamoyl, di-C, salkylcarbamoyl, C;_galkylsulphinyl, C, calkylsulphonyl.
arylsulphinyl, arylsulphonyl, C, salkylaminosulphonyl, di-(C, calkyl)aminosulphonyl, nitro,
cyano, cyanoC, ¢alkyl, hydroxyC, salkyl, aminoC, calkyl, C, salkanoylamino,
C,.calkoxycarbonylamino, C, salkanoyl, C, salkanoyloxy, C, calkyl, Cy.¢alkenyl, C,.¢alkynyl,
halo and trifluoromethyl.

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.

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



(f) RBis halo; and R, Rz, R4, m p and q have any of the rrea 9%1’ ned
herei nbefore or in this section relating to particul ar novel oun

the invention; 20 (g) qis 1, 2, 3 or 4, and R' is cycl oal kyI and R’ Rz,
R3, m anq,vggb@g@goany of the neani ngs defined hereinbefor ep@ﬁyaygg/bhps
section relating to particul ar novel cgnpounds of the invention; (h) qis
0, and R4 is phenyl which is optlonal l'9 “substituted with up to 3
substituents selected fromhydroxy, Ct _6al koxy, am no, C ~ _6al kyl am no,
di - (C 1carben Ripmpaic rwen@am Lm es @ its de@mitmman@mmicaﬂm@tm or cgramf: c1

6al k b | C 1.. 6al.k | 25.C1 k
For ot T Y naRdRs e mroer® QSIS Hing CHOkmE ot BRYIBRENE Thesyihgs® 1@ an
p have ah¥perhlly heivesnhany detimied ohﬁgﬂtmc%auﬁaueb efugaﬁlcscﬁeﬁﬁm mﬂ ating

to parti cuI ar novel conpounds of the i'nvention; (i) 0, and
phenyl lumdwemin the stbfor iexarmpld byisyithdsiofro@ awbaitw autwmtartmglmdes br bbm

het er par het roar A 6al het.erocycl and het 1Cl 6al kyl
and Rg %{Qr““ él“%ma Iﬁ%‘é‘%)’“@ 1te é’r‘*ﬁéﬁ‘ﬁsﬁé@nﬁ%ﬁéﬂy %’&e@fﬂ%‘é‘?ore or
in thi suﬁﬁgmeogaar{dséaaﬁab&fam&gt&&n h@s%ﬁ&e@@afﬁémﬁmounds of the invention;

Z 2 OCT 20~ - WD 99159960 99/ 01491 () ) gis 0, and Ris phenyl
which is sub?teferablscR‘v»s hyldrbxp,rcl&ahmkg,rmm.l @1i. 6a@«ydnqnao cxhr(ﬁlﬁjéaikyllgarmno

non-aromati ¢ saturated S- - menpered heterocyclic ring with one or two
het er oaf xiéé?lé&{ké?ﬁy%’@?ﬂyﬁi%%ﬁ@nt) C0>69 eleabamokhrpmgr C1-glkaneylanigo. r3, m
and p h v i tion

rel ati ng t%ﬁg%f? aﬁﬁg@g ‘%gj s’%?ﬂ@ %g&?f g‘%ﬁ%‘ﬁlc angur?%? qgis 0)
and ROi @rqihah})le‘whamﬁndCs 6alklyst| t ut ed with 1 or 2 heterocyclic groups
selected frompyrrolidin mor phol i nyl, pi perl di nyl, piperazinyl and 4-(C
~ _6al kyl) pi P98 Pre{5uably, dsmdroxmfixaay koXph YARO-alea TOTRINING T t he nmeani ngs
def i ned 4 inthis section relating to particular novel
conpounégﬁ(%@y{ﬁﬁ%t‘%r\% tll on. 10 A preferred conpound of the invention is an
anm de deri vathrsferabfy mhelboenul a I wher ein R is hydroxy, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, am met hyl am no, et hyl am no, dinethyl am no)
di et hyI am no,Canxemiestiy p iet mg«clal%@ﬁlypxy sebexy-Girdgtkeyycarbonyl, Cyalkyl or

tert- carbonyl, cyano, acetam do, acetyl, acetoxy, nethyl, ethyl,
propyl, I'sopropyl, butyl, tent-butyl, fluoro, chloro, trifluoronethyi,
pyrrolidin- l-wéferawlpncdi no, piperidino, 15 piperazin-1-yl or

4- met hyl pi per azi mis 1 or 2; pisO; R is fluoro, chloro or brono;
qi sl , 2or 3; an(erf@faRkb’f\{slsdylﬂ ohexyl or cyclopentyl or a

phanmaceutl C tahl e t th urt her preferred conmpound of
the inventi O?re%raﬁ;ﬁy%ﬁ%@g gfﬁ\\/}gﬁei;{@ér&g ytchg JFor mula | wherein R is
hydroxy, net asferab® ROK)pheRyIOBRIhexyISRRYEBFONyl. DUt oxy, am no, nethyl am no,

et hyl am no, di net hyl am no, di et hyl am no, carboxy, nethoxycarbonyl,
et hoxdfcar bonwflorezseﬁe@bﬂy Butsd»bymdr bonyl , cyano acet ani do, acet yl, acetoxy,

met hyl , et hyl 1so /| but chl or o,
trifluoronet F@‘ @#‘%ﬁ““bﬁ“ _Oft dreﬁ%#‘é?%l IP%|¢1‘ aﬁ'élpgm n-1-yl or
4- met hy | Ri(og L ARy INarding) ¢ 156:4 SC car® h Qit 3 aRo filyi@misel or o or
brono: G S Y Y larkink, GorBAy3 Chef BTy aas s & oAl TSt Ra i s

phenyl . aallkangyloﬁuwhamyyomﬁmalkm bajo,mﬂnommthyz rheids phangiiissatokict ed

from hyd et hoxy, propoxy, am no, nethylam no, ethylam no,
propyl arﬁ'ﬁé%te(ﬁ B’ﬁyl am no, diethylam no, carboxy, nethoxycarbonyl,

et hoxygar bo ”Woré}br%fe?ablf« !ﬁ?d%ﬁtucﬁt% ha{m a?é)sele%%‘éatﬁ/dm h?&%kf@m@%ﬁrﬁ&thyla&ﬁﬁw |
fluoro, chloro, brono, trifluoronethyl, phenyl, bénzyloxy,

pyr roli ctncthmxy,le;hqxwrﬁhmbl ¢hdoroping exdrphalimp. pi per azin- 1- yl and
-met hyl pi perﬁazr{xgular- r¥o|v;el ggmp?ov.t%ﬁ? cr> e mu\;[elnt(igrl {n%élu%lccfe P ch%.tr)rlp e,sa?nli e éer;%ragegs
of the Formula I, or pharmaceutically-acceptable salts thereof, subject to the exclusions
defined hereinbefore, wherein:-
30 (a) R'is hydroxy. Cy.galkoxy. amino, C;_salkylamino. di-(C.¢alky!)amino. carboxy.
C).salkoxycarbonyl, nitro, cyano, cyanoC,_galkyl, hydroxyC,.salkyl, aminoC_galkyl,



A further preferred conpound of the invention is an am de derivative t he
Fornula.l wherein R is hydroxy, nethoxy, ethoxy, cyano, fl uorgpgy 0§l ,
nor phol i no or 4-nethyl pi perazin-1-yl; 10 mis 1 or 2; pisO; R3is fluoro,
chtoro or brono; qis 0; and R' is phenyl which is substituted with 1 or 2
subst i t ueMC995896ct ed from hydroxy, nethoxy, 15 di met hyl afiGTEBI%01491

met hoxycar bonyl, cyano, fluoro, chlora-and norpholino; or a

pharmaceutical | y-acceptable salt thereof. A further preferred conpound of

the inv & | of
hydr oxy,%P ﬁﬁn@aﬁﬂ} El)% ca%gh@‘%ﬁ%’ Ct w‘réﬁ%{f%@ ﬁ '8alk>lrd ]ﬁol I no
or 4- metohyti fideemathiyl)-ahd yﬂ is 12ﬁ 2mnl1dSR1 erQp aﬂﬂ %vaé:\’&xyl & the uﬁangs:diHmfee or

bronmo; g is O0; and R4 is henil which I's unsubstituted or substituted with
1 or 2 darsinbeforer & di ssetdienre autlamaarhyvdawel mmngls ofethe fryention;

di net hyl NG,i h nyl tr

ror ol (B, "k iSE RIS AN e BB ket e Bk VIR ORI B o,
pref ers eféteemaysasct@& frbenitropeanétyden afd blpifur, 41drm @XBHP2;&ind R?, R?, RY, p and
N- [ 2- chl or o- 5- ( 3- cyanobenzani do) phenyl | - 3, 4- di net hoxybenzam de 30

N-[ 2-ch |cbhayc@nr of memanwgaﬂpfmdémqmqi@)em antpiy seation wlatieg hoRarbew 2 vk,
WO 991 59960

N[ 2- ch|°8F8’°§“ S4°ft9 H‘(‘)’S‘éthoi’am do) phenyl ] - 3, 4- di met hoxybenzam de and

PCH 1 GBIQEPL4Y is a saturated heterocyclic ring selected from pyrrolldmyl morpholinyl, piperidinyl,
N-[ 2-chl or o- 5-{ 4- cyanobenzani do) phenyl ] - 3- (4- et hyl pi perazi n- 1- yl )benzam de

. or t heiptrazingdeedid-EalshlkyBpiperariapl. end al isd arReambR’, RERY hend pdnave anyl off
prefe of, .t he i ventJ i ncl ude, .for ex

N- ( 5- g{eﬁg%co ggsn‘g“?ﬂ’t?fié‘ﬁ‘ﬁé‘}’&? re gr Hltgﬁsﬁgﬂpg){ﬁlﬁg%maa@n?ar %ioval compounds of

N-[ 2- chlgg fivendigii; mor phol i nobenzami do) phenyl | - 3, 4- di met hoxybenzam de,
N-[ 5-(4-acet oxzybenzam do) - 2- chl or ophenyl ] - 4- cyanobenzam de,

N- ( 5- ben@ami dd-i2-hytioay dpheitkdxy - @niani ﬁanﬁlky’mhhmxdaldéhzéalkyk]mmndcarboxy,

N-[ 2- chI ro-5- or.phol i nobe en 4-c benzam de;, _, r the
Db e oAU SR RAn ot G008 BT o AU A and p 1o 1 arid R, RO i

phar macedithgyltaye 27 6PhE MeanDp!t deffed RePBRAMED: AfthisREctfcR I'QM{IHE {o ﬂa?mCleQr

15 novel compounds of the invention;
(¢) pis0;and R, R, R*, m and q have any of the meanings defined hereinbefore or in this
section relating to particular novel compounds of the invention;
® R’ is halo; 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) qis1,2,3or4, 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,.galkoxy, amino, C,_galkylamino, di-(C.¢alkyl)amino, carboxy,
C,-¢alkoxycarbonyl, nitro, cyano, C,_galkoxycarbonylamino, C,.¢alkanoyl, C,.salkanoyloxy,
25 Ci.galkyl, halo, trifluoromethyl, phenyl, benzy! and benzyloxy; 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;
6)) qis 0, and R* is phenyl which is substituted with 1 or 2 substituents selected from
heteroaryl, heteroarylC;_galky!, heterocyclyl and heterocyclylC;_galkyl; 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;



exanpl e, an acid-addition salt of a conpound of the Fornula I ZHCTguﬂ
sufficiently basic, for exanple an acid-addition salt with an inorganic dr
organi ¢ acid such as hydrochloric, hydrobrom c, sulphuric, trifluoroacetic,
citric onya@ygﬁk@ acid; or, for exanple a salt of a 15 corpuwBd9/0fsot he
Formula | which is suff|C|entIy acidic, for exanple an alkali or alkaline
earth netal salt such as a cal ciumor” %agnesiuntsalt or an ammoni um sal t,
or- a salt with an organic base such as nethyl am ne, di nethyl am ne,

tri met hG) am fads O.pna & isphsay! wﬁbrﬁoﬂubﬁéuw Wit lsor(%hﬁymcwybgn@yps ani ne.

Varlousforms of rodr int exanpl sof uc

or o ugSGPaun s aPi-EAE BLR B et e e o R B0% b M nagaar o
(El sevi Réterohfofi)seRtd Mo e okefizen @aiphu/@hd RAR?, R, dQfd pHave ali dfed by
K. Wlder, et al. (Academic Press, 1985); b) A Textbook of Drug Design and

Devel opﬂvsnneanemsmie n@;hemm‘ge:fgaaxm \hégy seetiorarsihting t@patighlar doveticappeynds of
DeS| nthand %@\QI i C%tl on of Prodrugs", by H Bundgaard 25 p. 113-191 ( 1991
H BOIKAYE8S H¢ Advanced Drug Delivery Reviews, 8, 1-38 (1992): d) H.

Bundgaattg el i, and FOW yPWhich & sms@uiel Gath ﬁﬁt‘@ﬂ@t@ﬁ)cyZﬂo grdfips {elRRQ) ; and
e) N Kakeya, et al. em Pharm Bul | , 32, 692 (1984). Exanples of such

pro- dr u@mmyrd:b@myé,edonpbolirtyrl,mlpendqunpetreanyaltdné 4 ankydpimratytom®ind of
t he For N- vi vo eavabl e .e r. of .a_.co d of .the Fornula I
cont ai ngCarbarubayedry B b STReS dSne hereiabogtis DRt B FeHPR P IREdpt abl o
ester W?hlqltau]aﬁnovehomﬁ&;ﬁdgOfmgug%h{;ggw -11 PCT/ G B99/ 01491 cleaved in the
human of ani nal 0 produce the parent acid. Suitable

phar m@ceut i cal ;bry:ﬁmed pombbundasfithy mvémtiondaniaxyde decivatie: & thalFlkowyiagt hyl

esters, for example nethoxynethyl; C, .-~al kanoyl oxynethyl esters, for
exanpl e vﬁegséqt By}rggwfl‘WhWt %byrtqﬁtégxydwpw éstogro)goxy ybutoxyy amino, methylamino.

C, _$cycl, g@ll %ﬂb{ccﬁfng yamﬁ%%lahgh&yrg geﬁ-{)&{f }ngyFm%eethoxycarbon 1,

1-cycl oh arbony xyet di ox esters or exanpl e
5- et hylterﬂ-batodymlndrahcga:;ol amdmmldp, &atyl, @,cetbajr kmetiiglaethgh prapyy.asdpropydst er s,

for exanpl rreth r nyIQ yet hyl ; and y for at any carboxy
group i BY &qu?r|t§ﬁt“?f\9§t‘?fhybr?ynpﬂ§@rh¥t nRQIPiRlINc, PISHEBANd of t he

For mulza ceptabl e salt or in-vivo-cleavable ester
ras # e%ztﬁé thera &ﬂlkg@a&% i

t her eof treat nt (including prophylactic treatnment) 10
of mammah & 1 6€c2;udi ng humans it is normally fornulated in accordance with
st andard phar maceutical practice as a pharmaceutical conposition. According
to thisPi§fect of the invention there is provided a pharmaceuti cal

conposi t}?%‘ﬂ\ﬂ‘@' cghl&%rggrl g an am de derivative of the Formula I, or a
phar maceutT ca Iy accept e salt or in-vivo-cleavable ester ther eof as

defi ned digrniekobefaide i n association with a

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;
mis1or2;
pis0;

30 R’ is fluoro, chloro or bromo;

qis 0; and



1 S pharmaceutically-acceptable diluent or carrier. The corrpoiigg'b?ﬁ f the
invention may be in a formsuitable for oral use (for exanple abl et s,

| ozenges, hard or soft capsul es, aqueous or oily suspensions, enul sions.

di spersi bl e powders or granules, syrups or elixirs), for topi (for
exanpl e aé”%?"’ésgﬁ@, oi ntnents, gels, or aqueous or oily sol'ﬁﬂ’%ﬁgg/oﬁﬁ
suspensions), for admnistration by inhmlation (for 20 exanple as a finely
di vi ded powder or a liquid aerosol), for adm nistration by insufflation
(for exappis@hasyl wHidiie bpti&aa\nly%gstmwgﬁﬁ] 1%r 2f RbstRARNEEE R REHTHYaREGat | on
(for exanple as a sterile aqueous or oily solution for 1ntravenous,

subcut armetheXy.ietitoxainpropenya rRmano, inmrethydarnino Ldthylamowi prppeplamaso, imetpplasiingry f or
rectal dasjing). The conposjtions of the inventjon may be obtained b
Convent | GRPAbiin SBH08S TRy 0B BRI B b Ao EL250 FEAERaEP bt s
wel | kn j I ! 1 e my

cont ai n%gjrx 9&15&‘1 ?thy(l)’-r?ngor’ °ﬁ§’?$e)’q’z‘i’)’f‘%’(&f’?H%‘{ahggﬁg{bé‘%‘%’g?g"%’é’gg’uri ng and/ or
pr esery apyrudidigéiyl , amorpholirah bipepbmonpipadtincayll and dcanethyipipeeazinetiypi ents for a
tabl et fornul ation i r]cl ude, for exanple, inert diluents such as |actose,
sodi um cArRneEnaceulyrarseRitle sahtheresf cal ci um 30 carbonate, granul ating
and di s1nt €07 Al JAGEIS ST AT of felln PArAA 1 A arffig BB farRE of ine HoRALRY
agents such as starch; Tubricating agents such as nagnesi um stear ate.

st eari c whedinR' it Aldroxy, metBoxyClethdx{ZyandMludf, SRIBFS) mokphdPad/osB99/ 0 i 491
preservative agents, such as ethyl or propyl p-hydroxybenzoate, and

ant j - oxi ARty PIRER@RINakYascor bi ¢ aci d. Tabl et formul ati ons may be uncoat ed
or co??e igiltofger to nodify their disintegration and the subsequent
absorption of fhe active ingredient within the gastrointestinal tract, or
to i nprogés®;heir stability and/or appearance, in either case, using 5
conventiopal coating agents and procedures well known in the art.

Conposi t Rotlyose. chloap oneremeay be in the formof hard gelatin capsules in
whi ch th&i tiye ingredient is mxed with an inert solid diluent, for
exanpl e, *cal’cium car bonate) cal ci um phosphate or kaolin, or as soft gelatin
capsul esRt i pieh@hviibleisaubititetet MEIHEIChENdubkStueitX Sslectéd oty 8fox9! mafhoRy,! such
as peanut_ oil, liquid paraffin, or olive oil. 10 Aqueous suspensi ons

gener & | ¢ineeshrlamino; methexyayeonyh et duero, phipforpaidymerphelinoed f or m t oget her

w th one [ in en such as sodi um car boxynet hyl cel | ul ose,
nmet hyl ceP%Pg%g?‘Cﬁ’y‘gg@g%F@%@ﬁﬁ%@E'VF%% | ul ose, sodi um al gi nat e,

pol yvi nyl - pyr nofuttHengefegrodtbmpaiariastiie iA0chtBHMR ACARIdR delVARRICTHIRIFSHmulEL ti Ng
agents such as lecithin or condensation products of an al kyl ene oxide with
fatty acwdsrein Brisdwdrasy empboypethaxy] amieostyane,cetpxy.dtuotd chlomelaneaholine
products 01‘1 ettg)ﬁlene oxgdg with I ong chain aliphatic al cohols, for exanple
hept adecgétmﬁ 3@%%‘&' Mol , or condensati on products of ethyl ene oxide
wWth paripiali @ters derived fromfatty acids and a hexitol such as

pol yoxyet hyl ene sorbitol nonool eate, or condensati on products of ethyl ene
oxi de wi phsPong chain aliphatic alcohols, for exanple

hept adec?ﬁethﬁl eneﬁ%@/cet gnol _or condensation products of ethylene oxide
with part & HREPGAO9Er framd;eq from fatty acids and a hexitol such as

pol yoxyelghybes sorbitol nonool eate, or

R* is pheny! which is unsubstituted or substituted with 1 or 2 substituents selected from
25 hydroxy, methoxy, 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-chloro-5-(3-dimethylaminobenzamido)phenyl]-3,4-dimethoxybenzamide,



condensati on products of ethylene oxide with partial esters deri%epl()ﬁ’vkg%z
fatty acids and hexitol anhydrides, for exanple pol yethyl ene sorbDitan '
nonool eat e. The aqueous suspensions may al so contain one or nore
preservat (Wesysosgdch as ethyl or propyl p-hydroxybenzoate, mayGeodant s
(such as ascorbic acid), colouring agents, flavouring agents, and/or
sweet eni ng 25 agents (such as sucrose;y 18accharine or aspartane). Oly
suspensi ons nay be formul ated by suspending the active ingredient in a
veget abllé-[Dichlofcs br¢h-cpmoberamiido)phdnyl]ed, #\démethbxyteezamide and or coconut oil)
or inamperal oil (such as.liguid paraffin). The aoily suspensions may

al so corﬁlég-ﬁ{*laf%'§1<‘&f§ Oﬁﬁméﬁ’é )gté‘iﬁ’é“'g"g?ﬁ’é Reraggrlqy l%ﬁ“é"l“%idﬁ; or cetyl

al cohol . %{\%ﬁ; j : r set out above, and flavouring 30
agents r?e{y eagrﬁ%%gn?%@%w%@@gﬁ%éﬁgga'le oral preparation. These
conposi ti ons Futhebhearficidagrefededyorhpeunad df theanvertioaincunde, farxkataple:-such as

ascorbi ¢ aci d. .~ ~aCtt 2002 WO 99159960 -13 PC T/ G B99101491 Dispersible
powders Muerbgrzamidasd-chlprentisnd)férdisetharybenzamidt an aqueous suspension by

t he addiirer _a ¢ r q L Qthe ' ' Lent together with
a di sper’rgi[%ghfc%o ﬁ?tlon dgglgg%r{zxrsnﬁs é@\ééi? Hgﬁié‘gﬁ@‘é’%’ eg%‘{éﬁg%’ nor e

pr eser vali[§g4-acetonybahiamide)sPetilsiophe ]-Welanobgnagside,s and suspendi ng agents
are exenmplified by those already nmentioned above. 5 Additional excipients
such as Rvédessmde-2tchlorertiennly-2zasune vl-metorygbeaganids anfay al so be present.
The pharyggseut.ical ¢ P W e B0 ARY 2! so be in the form of
oi l-i n-vvlgﬁg%mé)%?s(?gﬁéﬁﬂﬁkgbg@?% g@%ypad;g%%log vegectlegbl e oil, such as

ol i vel®i dr thé pdrmaddusicdlly-accoptaiile BalBethedeofi | , such as for exanple liquid
paraffin or m xture of any of these. Suitable 10 enul sifying agents may

be, for exanphauitabit phaamaceiieally-accrirabla st ot PoraBoupd Al desEoranios | Guivr

L oa ol E e B A s PREF PSS UEE BB R bERLR, s
(for exasmfplear Lid-addifiONa Wikl 81 irdRchnEORdRPSEAE had sidsUsdsocforiche sai d

partial esters with ethylene oxide such as pol yoxyethyl ene sorbitan
nmonool ealydrobthmice sulpbirdm trithoyoaseie citonoamalaoeddeor fig exampleauseitegaand 15

ti =S d. el LXi. .be. f | at ith t
Dgent & ctePaBd g Eo Al SO sRut GRa RS oSkt e BHRE Bt e
and may alesd sAONER N Bal QM rGRIPnesiBMERRT ¥etnl AfmohiuAVRR biDsaAWHtiPhAn @2kMBT | NY
agent. The pharmaceutical conpositions may also be in the formof a sterile
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wetting Y i ng agents, which have been nentioned above. A
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suspension in a non-toxic parenterally-acceptabl e dlpuent or ‘solvent, for

exanple dervtives. o381 i n 1, 3- but anedi ol . 25 Suppository fornul ati ons may be
prepared py mxi.n e active i jent with a sui | e n-irritating
exci pi en?PMi S‘g’goéﬁﬁopﬁlgétedg?ﬁggﬁﬁﬁﬁ?\gﬁ’ ¥’§r’b‘:?gg} ?Hmﬁthgfls Phe rect al
t enper at gheyARda i d, @?rﬁm%, BEkdd By 'K WEddClryn {&caaeﬂnfmesst, ey ug.
Sui t abl e excipi €nts i'nclude, for exariple, cocoa butter and polyethyl ene
gl ycol s. bYopi @alexttmokdf RirigBesigs and Deselopments editidryrirogsgaagkl srsanazhdaqueous
Ol .
or oty ?—PLBI{mIdgagrsd, %’hapter 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, et 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 Formula I. 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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active ingredient that is conbined wwth one orfr nore excipients to produce a

si ngl e dpyawgecléayrblewwstet thawo€ fwdhé thgrapautic toepeendi(ingludpgpropley limtisttrepmesat)e d
and the particyl ar route of adm nistration, For exanple, .a for ation

" nt eridod! AL ebisiug pmans, ¥ i nosmalls Fred qcporggrff@rv‘graﬁ vaf&g?f{ ain, fox
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generally contain about 1 ng to %bout_ 500 mi]fIOf an active ingredjient. For
further SPRPEFHER MhIFhFRMREisERAN Hridadriivataechfhedioranly lpesapirmagiuticallthe

reader | %cé&?ib% §%%r§¥-gm%%ﬂﬁgl%§éﬁr h‘%ﬁé@, a\é(?lleﬂg?d %éia%b%fmﬁ %E%@%tigﬁ with a

Medi ci nezﬁ emstry al rman orial Boar Per ganon
Pr es sl 51 $harmadeetically encedpidbiediteneof eatriéher apeuti ¢ or prophyl acti ¢ purposes
of a compound_of the Formula | will naturally vary according to the nature
and severity OF SCHWOSIHAR ¢ the nveptien may ba pya yitablp dorgsal e (or expmplent

ond, (1 g O M S A R S Bl o
prophy| gbwderduirgpands, syirupd drlelixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
20 example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing).
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;
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For ' use cPROGnRRIIOfRERYRETR! esayTeneRade with Iongsiainliphasieiiqohglssfor example

heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
20 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such 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 contain 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.
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TNF. In a further aspect the present invention provides a method of
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production of a p38 kinase inhibitory effect. In a furt her aspect the
pr eselt preseevativongemtovi des a nmet hod of providing a p38 ki nase 2 xo0cT
2002 VD 99759 y%)ps and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.
The pharmaceutical compositions may also be in the form of a sterile injectable

20 aqueous or oily suspension, which may be formulated according to known procedures using
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
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conbi nation with drugs, and therapies used in the treatnent of rheymatoid
art hriti¥se Wil f gt O*ngalef QBYI €. 58S lapg'-’éafgésnswaiﬂatlwppgthg Vo Seent spdipr
septic spQGloetjcsehaen ¢ heart disease, psoriasis and the other disease
states mentioned earlier in this specification. For exanple, by virtue of
their abilityCbmpbsitiois for agthipkstratden by irhalnoop enbyds inthd foem2( alconvantiand! ar e
of valuye in the treatnment of certain inflammtory and non-infl ammatqry
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can result in a reduction of the quantity of the latter agent needed to 25

produce arangedipdispense ameiered quanditeefactive ingrédi¢rithood of adver se

side-effects tr AR I ch _as ,gastroi ntestinal fect ; educed.
Thus accor di nfgofo agﬁ‘elﬂrhl‘?@ear'm?g%? ﬁrrnéulgtf% 8r?aﬁi\9reﬁtr%‘§ﬁeﬂ]oe¢§apﬁ%raigfl oVi ded a
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as an inhibitor the enzyne S-1ipoxygenase (su as those disclosed in

Eur opean preicgler route of administration. For example, a formulation intended for oral

20 administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
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 Comprehensive 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
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In a further aspect the present invention provides a method of treating diseases or
medical conditions mediated by cytokines which comprises administering to a warm-blooded
20 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 |, 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 a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof in the
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2"ohi or Gresisilper iR el BEAHF Wich PoRBRIm P Tierd ot ibodad
exanplse a@finf $h &ffet B of ABorhBAGd IO orififh 126} &lpMiriiccutiRRBNAceptdble as
pent af | uorophenol, with an ester such as pentafl uorophenyl tri’fluoroacetate
or Wit h salhonjnculoiclca@alleesieraberofiydr oxybenzot ri azol e; an acyl azide, for
exanpl e an azide fornmed by the reaction of .the acid _and an %ﬁit&g such as

di phenyl phospRattherAsprst thepresepy inkention peovidestheyss afacompeyadheidde  or ned by
t he reagt, f Bfin cyap - AaS di | : ni de; or
the pro ulch?l m&g ’ (t)%gpr eag%%gﬂalg)f 8%/ gﬂaggisgwgﬂg@%lggr %%@%%@%E%éhm;&s{@

di cycl ohgayufecaurboflb ntdditament £r xisOBYinKiBRMg VI IL 39968 dPUI/RGB99/ 01491 - 20 The
redction is preferably carried out in the presence of a suitable base such

as, fi& exanphe fugherasRest thegresenkiaventiongaptifesaamethod af ndibating THFidbxl.de,

hydr oxi de _ rJ : ' ) S] : te,
ol um aFrow I8 i «bb X AR IBANL IR FRNROBAE 1 RALSNAEEREIR T o
sodi um hyfardotigpoand pHiha Foimmallyélrd plearmacendtaly-egasmesdindd ihoiinsleawblzh as an
al kyl -lithium for exanple n-butyl-lithium or a dialkylamno-lithium for
exanpl e &ster MiausAfdi - i sopropyl ani de, or, for exanple, an organic anine base
such as, for idi -lutidin ol i dine

4- di met hyl am lﬁ’)é%%ﬁ aﬁgé@t;ﬂ?el ée}? ?‘?f/lfgl?r/le?lteqn P%Y‘gﬁsp‘ﬁ* h‘L‘ee %lra compound of the _

di azapy cperhidl, 4r QphareReenticallP-accoptablesakior flvive-cdassblpeqécthedebly ic@er i ed out
in a suitable inert solvent or diluent, for exanple tetrahydroftuan) 10

1, 2- di nenpetgeuieai e medicangintEarise fromhibatingel NI, N- di et hyl acet ami de,
N-net hyl pyrro).idins:1-one i et hyl sul phoxi de or _aget.one.. ..and .
temperatire (A MERPERgEe GLMER R By e 4 uBBob B TnuiRBR N M, near
anbi ent ¢pifeeahdhistditiy 0l WinAboaAROMHihAl Me:feeliv didhnt 688 EsthpdundwI et i n
the presence of an organic solvent (preferably an anhydrous pol ar aprotic
or gani ¢ Bermydal, pr apharmpsauticatly @geeptabipsaltar in-sivoideavable extangpeeof.-n t he regi on
-10 tg,40C, typi |y at ient tenperature of about 20C. Protecting

ot oup ey i i EPEY 2Bk TROLERn PERREH B Rehibe JR00EA SottboltBE R \"Phe

l'i t er at Ur&mAila K 08 WphbundcBeticakly ldc8shtarle sHItdr iRSivARERAble @bter fhefeof fifthe
protection of the group in question and may be introduced by conventional
met hods. menefacivte ofr mediopuentdyr use in theoreatindsy ofidigeasewranédical comditors as

descri bed i.n tt})e lit,erature or known to the skilled chem st as 20
appropriﬁ‘teglafegr Y8 KiRa6val of the protecting group in question, such

met hods bei NgILORRARr 8PediStht Pre8idt §dentiG PR deOh nidifdheafitd BiGeddEtP W th
m ni nrum di st ur bance of groups el sewhere 1n the nol ecul e. Specific exanples
of pr @6 eotedivg! e@nditipws arediagid/esnpIfekioasefvarich tmwakeadmhinisberingrtd @veaem-i n whi ch

ot RpahT it o B L 0 R Rl
that theggepwdERhRSr M-6ivBAeRbRUSHE! Hfreof.

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

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



Where specific exanples of nmethods for the renoval of protecting zg%)ﬁﬁmzare
given bel ow these are simlarly not exhaustive. The use of protecting
groups and met hods of deprotection not specifically nmentioned is of course
within the scope of the invention. A carboxy protecting group may be the
resi due otwaev/sosdoer - f orming al i phatic or 30 aryl ali phati c RATCGRRIOIMN of an
ester-formng silanol (the said al cohpi‘9 or silanol preferably containing
1-20 carbon atons). 22~CT2~ WD 99/ 59 760 -21 PCT/ G B99/ 01491 Exanpl es of

car boxy, pr.qtectin r.oups include, straight or branched chain C1 1 Zal kyl
gr oups lt%&sﬁfﬁﬁpgb&w es aqrajnistesing toy warggRlpoded apimal ag wfectiieky | gr oups

(for ex t t I > ; wef aliphatic
acyl oxyglﬁgl\}\xgtrc{%l%ﬁ% gﬁ%g%!she P?hg@)é)ef@ eanf'}l!(i:cé%EI @%y&%%@ép%%tpér%ymt hyl ,
but yryl ebeyvabldster théresfl oyl oxynmet hyl ); 5 | ower al koxycar bonyl oxy | ower al kyl

groups (for exanpl e 1-nethoxycarbonyl oxyethyl, 1-ethoxycarbonyl oxyethyl);
aryl | ower alkgfurghes aspscythe pressnd ipyeatipe proyides frese pbk geyapeypad of the

0-niteo VAT q.:hh LAV s bl Gl

ot Kyl yor Pt b btk ASAME R AT RO ab Deste alehdo R ¥R

t ert - butdndfacrirdiyf S meftichineiitrfof LRV therdayhetiof yHeumaivid arttirkisl aghrabldfitablor
exanple trinmethylsilylethyl); and C2_6al kenyl groups (for exanple allyl and
vi nyl et oWyl dis@sepapEpls Sﬁéqui HIRP | sePtp phaskr isdpemicdicart discasers paoriasts.
carboxyl pro [ 0 i n de for exappl i dr - tal: or
enzym val - ASF S dume s pPaR 6o Ron PR ErBdh o A3 FE e R oups

i ncl ude attRMES, asthiidl irBfaBlEtowdl Qise% amBltDld RIdrodRUAYDE, seh@¥EocR! Keia¢migr oups
(for exanple allyl); |ower alkanoyl groups (for exanple acetyl); |ower

al koxyc &etrd diskasgop pperiasisovhielx eampreses adminisierongyte amsomyblyoded amimal 2§

R BE L Sp PR, Y AP BLRRA ecBrthc !

p- met hoxyReRzibaxpeasRe thetesof0- Ni t r obenzyl oxycar bonyl ,

p- ni trobenzyl oxycarbonyl); tri lower alkylsilyl (for exanple

tri met hyl si | ylThe compoundstofithiis mstehtidrsiniay by usedldn apmbinhtievewithlokher dfugeanéxanpl e
b I : I f ' t ect.i. j ncl garnyl, | kyl
o oups. (FGFP BRI Tog BN APsC e YR EHOBOREGA: T e eRpaen Ly
ni t r oeRLkidRdinpatti dFEINIOMPEZ Y For afhpld, tHRREMBbIREBY kRe Formula I could

di - p-ani Syl methyl” and furyl methyl groups:; [ower al koxycarbonyl (for exanple
t er t - butbexapedimbammtipgtidnovith daigk emd/therep a nbainiy the( tfaatment afiphemmatoid arthritis,

al I yl oxycarbonyl); aryl |ower alkoxycarhon roups, (for exanple
Denoy ! oS CH THAbIe BN RO S AR BUMAS, PR RO BB TOR DERF bony!

p- ni trokenzyd QXNEAIHAAYhe othéd @bdayd éﬁtleylneﬁ{i&{ed%ﬂgpilnqusrsFé@fi&Eﬁ'oﬁ] Iyl 25 and
tert-butyldinmethylsilyl); alkylidene (for exanple nethylidene); benzylidene

and substi t utléo esanpiel byjéinmeg)fduirsabill\mmtrﬂiﬁ)itaqymkdmsjtheeompoundsnﬁtl’al of
hydr o nd ] N0 pratectin roups.include, for ex | e, ,acid-, base-,
et a1 20 Jiormniahate o Vgfue I the Fedmen! of csr allipmagroaacgiafanmaiory

p-nitro h i f 1 S yl and
phot ol y'?clﬁ ca %Syg 1%1?5.%8:‘&54@ gtllj}[’)ggitgcgﬁﬁgtsa C%‘r??&%&%ﬁ?@ﬁ%ﬁ%g? %ﬁee .HZlThe r eader

i s ref eranticinflamAcivay dewk @Ofysli)cu€haninddmythacih, fketotolhd, anctylsylickehiy adithy ch, ~
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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

Formula I, or a pharmaceutically-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



-22 PCT/ GB99/ 01491 published by John Wley & Sons 1992, for genera2 2 0CT 2002
gui dance on reaction conditions and reagents. The reader is referred to
Protective Groups in Organic Synthesis, 2nd Edition, by Geen et al.,

publ i shed by John Wley & Sons for general guidance on protectin r oups.
The ani |l i@ brnula || may be prepared by reduction of P?W@“@%&‘r‘g’spondi ng
nitro 5 conpound of Formula IV. Rs (Rygg~ O (RZ)p N H NO2 Fornmula IV

Typi cal reaction conditions include the use of anmmonium fornmate in the

S or o 8 ioBjEGB B P kel GRS ack Wpof Bt MG RIGH R R el BB EO T
heat i ngAppRéatioXSNBS. @35 P19 0315380 B3 78804, 103154520039 54700 W10 9P 3REE6NT Ot ect ed

and deprotected as necessary. The conpound of Fornula IV may be prepared by
react i of38¥66303886P,.MB8F¥Oul a V, or an activated derivative thereof,

R-)n, \ O Fornul 8 V. \wi th i | f Formyla VI und i t abl i d
bont f or i ng TR RUPRT S o s FArRa e alpKpused e fspiredt ohnsitiges such 2™ ¢
condi &i Q@ﬁle{uasdomﬁt@msiixvaérhﬁ_aaﬁ&@wﬁ%amwg&t%u&% gsmﬂmeqfne,%r mul a

V for exanple by treatment with a halo reagent (for exanple oxaly

chl or i deferdids dndmenigillinaryine lraiinl eonditiens soclyanisteosshaignin cambamdsioarwith
t enper at ur e then reacting the activated conpound with the aniline of
For mul aS%®"%any functional groups are protected and 2 2 ~C 2002 WO

|9:9/ 59960 - 23 TRCISERAN AL pAaBRGhEGEBH nds SRS iMistetdd) in’%egﬁwd of the
ormula I, or a pharmaceutically-acceptable salt or 1n-vivo-cCleavabl e ester
t her eof disaesgs.Her qraspér exteoaythrigs etitbndhoadropmitettivé, antiedeoadativeaand/or
10 reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan. Rumalon,
Arteparon and glucosamine salts such as Antril.
The compounds of the Formula [ 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
15 this invention within the dosage range described herein and the other pharmaceutically-active
agent within its approved dosage range. Sequential use is contemplated when a combination
formulation 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
20 to inhibit the effects of cytokines. Thus, they are useful as pharmacological standards for use
in the development of new biological 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

25 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.
30 The preparation of such starting materials is described in conjunction with the following

representative process variants and within the accompanying Examples. Alternatively



(R-)m\ OOHFornmula V 5 or an activated derivative thereof as ?if:&ﬂ%d
herei nbefore, with an aniline of the Formula VII Rs H (R2)a For R | 4002,
(OH2) g Ra under standard am de bond form ng conditions, wherein variable
groups are as hereinbefore defined and wherein any functional group is
prot ect edWQ 998889 ssary, and: (i) renoving any protecting 5?188339,’0'1?)‘ (ii)
optionally form ng a pharnmaceutically-.ggceptable salt or in-vivo-cleavable
esfer. The aniline of Fornmula VII nay be prepared by reduction of the

her 61 nbaseatty el GRRRRN B RLiRiE BV ERILLAR RBRERYIF oS URSE Shich
For mul a dre witainath® ofdinapy sldllfas bidauRdhemistR i s an anmino group may be

prepared by the reduction of a conpound of the Fornula | wherein R or a
subst i t U8ht ohcempeundpfthe Fomplalpr a phpmmageuticelr-erenptabbmeltaranyivonc| ude t he

use of apmoni,um.fox or drogen gas n the.presence of catal yst, for
exanpl e ¢ earr%{)lgIeftFrcth(g,geﬁgI%agtb%ﬁg‘??g%d;bggﬁftg}ﬁ Wblﬁiecciﬁg%ﬁf’%gﬂl ternatively a
di ssolving nmetal reduction_ na for exanple using iron in
the presence of an acid, tRPmexs @gzorganic acid such as
hydrochl ori c. hydrobrom c, sul —o4 .)ﬂhe reaction is
conveniently carried out in the prg Qr gani ¢ sol vent (preferably
a polar protic solvent) and preferably mit ;
99/ 59960 -24 PCT/ GB99/ 01491 exanpl e t Habout—68C. Any functional groups are
protected and deprotected as necessary. The fol I\pwHng bi ol ogi cal assays and
Exanpl es serve to illustrate thqﬁﬁreﬁe i nventf on. Biological Assays 5 The
fol |l owt ng assays can be used to HYA & the p38 ki nase-inhibitory, the

TNF- i nhi Qi 9k Yciddd tRHdrmaliir i tic effects of the conpounds of the present
invention: In vitro enzynme assay The ability of conpounds of the invention
to inhibit the enzyne p38 ki nase was O

H—0O

(CH,), R*

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

(i)  optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable

ester.
A suitable activated derivative of an acid of the Formula III is, for example, 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 example 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 pentafluoropheny! 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.



10 assessed. Activity of particular test conmpounds agai nst each Y4 Q%@%%
and p383 isofornms of the enzyne was determ ned. Human reconbi nant MKK6 .
(GenBank Accesion Nunber G 1209672) was isolated from I nage clone 45578
(Genom cs, 1996, 33, 151) and utilised to produce protein in the formof a
GST fusi oWQMEAOn i n a pGEX vector using anal ogous pr ocedtrEEB¥P!#Hose

di sclosed 15 by J. Han et al., Journal.xf. Bi ol ogi cal Chem stry, 1996, 271,
2886-2891. p38a (CGenBank Accessi on Nunber G529039) and p38(3 (GenBank

Accession Nu r I f n

| ynphobl ast oi o Bﬁk%?ga c%%geglogn%ﬁh%éms%%ﬁ Ag?]eg‘ﬁ ‘gt])rsjrrlllac(ril)1 afsgféfgl

brai n cNampky ai bikali sedlkﬁnmaaﬁmeté&a@wr@cdﬁalkmha,l}@gmum;r 19888, ¥or) using a
G bco superscript cDNA synthesis kit] respectively using oligonucleotides

20 desi gm@pmpdt%cagbom pRtassigmscagfonatee sodivm 6tho3Blg, peiasspespBoyidaes usi ng

B oghy < PARLBIREE SRS Ry bGRaL, soF e My arige B pSiesgp my T B A 5
Bi ol 0§ CibarfdRRMIRE b¥se sih&%s arZJiﬂFyl -TARRR- 1o Sdfhpl SRbHyRBthiRh0s@el N | sof or ms

were expressed in a coli in PET vectors. Human reconbi nant p38a and p38(3
i sof or nsdwlkylenm%t!t]@@d fas e@mmemumamnsomwmdpmt@rnmxﬂgm REANIKKG and

t he p3 ei ns vver UI’If ed u ard roto t.he. GST K6 wa
purifi e h&segu‘é‘? it a? %Eﬁﬂ gyegé‘ﬁf‘ﬂ gmteh b’%et ylﬁ’?’&"@?’ﬂ@% re_
purifi edm@ﬁiy[h%lﬂé qk&bh&mé &tcﬁaz%gic%‘lﬂﬁs 4 HRAB3B-cROZYRERaWRINSs 8156 pe@érﬁ-@lypr i or
to use by incubation with MKK6 fof 3 hours at 30C. The unacti vated

col i - exprassskalit MKK6uitablainasdobehf oralikmnt, furtekample td:tcahmydtloifqramo activate both

i sof f.p3 t i b i 38 101 of | /m

or_pt 3 1 8PP BN AT AR eGP B o i )~ K pase

buf f 4
utter’ m&ﬁylp%hdlg zzoxécﬁm%gﬁ 1s N@n%h?&ﬁ%@mn %é]ﬁg-lré @n%%%tgrc in ﬂl%]rarz%.. y

buffer conprising Tris I um ort'hovanadat e
and [i - nfor ezphget-fidhol lS@(’E ko%re:memdr dvipAhear @Bdicht edmpariieMy( OCOCH3) , and

O SmM ATP) . Thi oduced..enou ctivated p38 enzyne for Mcratiter
plates. Test ‘Ewﬁ% M‘@@S%&‘Hﬁﬁgs‘%%geﬂhmBﬁ/ﬁbna‘h%lpfféfﬁ‘ci0 0 OfERRIG 0 di | ut ed
sanmpl e i | For
single d%)bsléeentt @ rt@?ﬁag’l F%Léﬂ{gg ?ngzgqaerutg%tr %é‘ﬁ%h\ée!tnﬂl gpl}{kﬁ e?{%éxﬁg{segly s‘grfl M X'
[30p, 15 fooepample g thelregion - Bam 40°Er, oiptdatly @ChrhbientiBinperature 6PabodBAPE- 010; 1 ni
of a 3 33ng/ . solution in water), activated p38 enzyne (50p,1) and " Kinase

Buf fer' (2mi) Brojgesing geanrs sRpydnmsperaliechoger frarBany eﬁthmwuqs ﬁe'ffp e¢B i si ng
50p. M AT, T d 10
S0 Mo, D5 oot & e RIRA AL B DALY e horefion Fnc A i)

gentl e agidstion oid miy at @Rraiabédby Lty epddial wRtRdb.NRrokatiag gfoups HaRbs ransved
pl ates contai ning p38) 3 were incubated for 45m n. |ncubation was stopped by
t he addi bY 8®y %ﬁnvsmsntlmwoci assiescribed rthe iteratere s Mowrrmhe sirifled Hf‘f‘é’@ﬁ‘pqst at ed

Por  + AL ABpRAE BRI PP BB oI ERon SR MR WEEE BORARGCT
using a iéto@ffeberremvaaﬁkm Brotktiting lgkQlp \amdmm&hﬂdd“étutmz%f@é}upmsmere in

overni ght and counted on a Top Count scintillation counter.
the molecule.

Specific examples of protecting groups are given below for the sake of convenience, in
which "lower", 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 within 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).



Test conpounds were tested initially at a single dose and active conpounds
were retested to allow I CSO values to be determned. In vitro ﬁ%l md
assays 20 ( i ) PBMC The ability of conpounds of this inventiohéto i bi t
TNFoc production was assessed by using human peripheral bl ood nononucl ear
cel I s whiwb ssgassthesi se and secrete TNFa when stinul at ed WPCH/GB99/01491

| i popol ysacchari de. Peripheral bl ood n%)lnonucl ear cells (PBMC) were isolated
fromheparinised 25 ( 1 Qunits/m hepa |n) human bl ood by density
centrifugation (Lynphoprep' T'' ; Mononucl ear cell s were

Nyco
resuspended EXAeRIES OF earby RI%CFWYOEMBCIH%IFW of bragyhed ghaindemenglkyl wi t h

neat -1 norps PTG RopPRRI b SRLEEMERS o AP R ARl i s

i N DVSQnathoy@etheE kthoymethyhfisdbltody méiblyl)t Ravet allatit Beydokyt loiweer Alkell griouss)d
subsequently serial 30 dilutions were nmade in culture nediumcontaining 1 %
DVSO. P@mcamp m@@oxyetqthbé mrnp@aﬁsﬁym@thmb@tyné@imﬁthmwpw@mm@téul)w th
20p1 var nce f test.cogpo 2 99/ 59960
2R Rty GBI b Rl b B & SRR ] e PR st e i i g
1% DVBO (eqmywboﬂy%m)h Phry@%vﬁ@r@ﬂ@ﬁgro%})s (’:Y&Cexaﬂqpae by [ b irh &Hoxy®UER2195%

air) incubator (Falcon 3072 ; flatbottomtissue culture plates).

20p, 1 |Q1@etmhcpgdcmmammazs[uwadmu andmh!mhml) (t8(1gwer alkylIsBly) grofpndpr

oot opr petb eI Tila PG R GRS, Stfoa TR ! Rt IS et
control (meéiasnplétramethﬂ%lﬂbm@g a0, fDikehyl (BGHS (6t eXhRPR all ?'Pﬁﬂd' ﬂhﬂem?NFa

i ncl uded on each 96 well” plate. Varying concentrations of a known
i nhi B0t or meb@thmblnmmlarky appuiprintedor the removeh of eanbdiyl protesting igeoupbE Type |V

I Semmi WAcht H d ., Int. J.
mopiiisdor SRaTAS S5 BANE- Sheser oy 4HeS Brcaliy-<iafies U BRIspr o ThFn
convertase ( fgszamsyé%ph%roﬁﬁsrdi&@ﬁg Bashps d1de 10verslikylorouMR (18F Bxdrd194) 370,

558-561). Plates were incubated for 7 hours at 37C°(hAumdified incubator)
after V\mﬂ:hutyDGAwaf a&hmylgncpmsnimrammplasllyla riowedalkarm)m gaups (fed dxasptk st or ed

at -70C 9 und- ttom es ni n 25850% §N a | evel s were

det er ni A afarc g’é)ffﬁ{ n&%&fﬁgpsa( ARl R oy 38 ybelaws2/ 1 0 190 and
Curr ggt r t
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al one) ( il Human Whol e Bl ood The abjlity of the corrpounds of this

i nvent i GrRItrebsRKORY sarhegyd); b mwétall@%ﬁﬂwa@oraqxg@pks%@wydﬁl Yh a hunman whol e
bl ood a H{ﬁgﬁw, I Mﬁﬂ: ated 20 with LPS.
Thi s prgépz¥?ty l)?g?aﬂ@?% lglgﬁ)og lassayﬁ\ﬁlrr]mﬁh is used as a

secondary t edixafpiesadapinnpiotecting grqnpofrlclude &amyttaralkyli grougsefdPBiAtnplest .
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added to appropriate wells (triplicate cultures). 20pl of RPM 1640 nedi um
suppl enémv@roﬂlm&mar&ﬁwltﬁrew%ﬁgoréﬁernalelhemlwcmgnﬁdwtwyé@w}wcvmm

o adai eriobREy BAY Etpblt, FRufbe RS Rhepf AT (BF e bisiBl L
addedst andagt-badyldiglett1sitpl)xalkliRfznal(fon€xample 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 benzy! and photolytically for

30 groups such as o-nitrobenzyloxycarbonyl.

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



30 and four "nedium al one" controls were included on each pl atg

TNFa synt hesi s/secretion inhibitor was included in each test ?at es' wer e
i ncubated for 6 hours at 220 CT 2002 WO 99159960 - 27 PCT/ GB99/01491
37C (hum dified incubator}. Plates were centrifuged (2000rpmfor 10

m nut es) X¥RI29%98¢9, 1 pl asna renoved and stored at -70C (Cor?%? BRgH A1
plates). TNFa |levels were neasured by_ 4| SA (see W92/10190 and Current
Protocol s in Ml ecul ar Bi ol oay, vol 2 by Frederick M Ausbel et aI , John

| bod hat d,i
wer & onBAPTRRAS ph ferki bl BaNL 8208 bBREA Bhida oRh Giot ER el Bpt A T 2 ©
coat i Ng repehBOTe rﬁ&&ﬁ@@efbﬂré& uormb@&@@ Gftips R Ny o mtmm@y) Ex

vivo / In vivo assessnent The ability he conpounds of this invention as
ex vi vo Graeetiahhpuhilishedsbyvaha woe)a&s%cssécr generzhguidarice on pnejasing gBpuRs | v,

groups of nal Lar der e dosed with

conpound (6 r@?sa?ﬁ G?I%m\l}@ a{)?pr% ‘%%E’%fedﬂéu‘f’h%ﬂﬁf)ﬁ%%PP%{’Bg PEt e, for

exanplse BRIpBLA of ForRula IV ntraperltoneal .p.) or subcutaneous (s.c.).

Ni nety mnutes | atex rats were sacrlflced using a rising concentration of

C02 and bl ed out via the @9 erior veng,caRde into 5 Units of sodium

heparin/m bl ood. Blood s rrzT : i ced on 15 ice and

centrifuged at 2000 rpm for ¢ har'Yested plasmas frozen
©-20C for subsequent assay TNFa production by

LPS—stl mul at ed human bl ood. The rat pl sanpl es were thawed and 175pl of

each sanple was added to a set format "pattern \n a 96 well round bottom

pl ate (Corning 25850). SOp.| of heparinized humagobl ood was then added to

each well, mxed and the plate wsnhiRcpated for 30 min at 37C 20

(hum di fi ed i ncubat or). LPS (25p1; final concentrationl Opg/m) was added to

the wells andT ypheal battiencadittons irethdeahe asefof ainienibn Soreit s thE€presemle ofel | s

wer e |ncub W”r]xgﬁ é of nmedium al one. Plates were then centrifu ed for
10 min &2 b@@ OF BFATMG PR G M-6R- cefb@nwd-s? H’éﬁf’dﬁ%f HePreapic sAERy (PErderBlY# 96

wel | tration
by EL| SATSP G SPARD Bt S T BRI HaN SO ANV FERRERE,
corrpouhcgrdqwre prdmdmdtandrdepn‘otéEMaaasmemam}r TNFa (Controls) - Mean TNFa

(Treated) X 1p0 Mean TNFa_(Controls) Alternatively, m_ce cquld be u
i nstead of rat®¥ §9MRoHRd aggw%%b\ém&éprepéqubagewp °§P’t‘ﬁ?1810ifg°5§%lﬁ »30

Activity, nti-arthritic agent was tested as foll ows.
Aci d sol%g‘{“ a%t&%é@&’é}ﬂ%@é%&é)& 59960 -28 PCT/ G B99/ 01 491 native type II

col I agen was shown by Trent hamRt)

| ) to be arthritogenic in rats; it

caused polyarthritis when adm ni sTepid Fyeunds i nconpl ete adjuvant. This
is now known as col | agen-i nduced ar s \ClA) and simlar conditions can
be induced in mce and primates. Rece st udOesHhave shown that anti-TNF

nonocl onal antibodies [2] and TNF receptor-1gG 5 fusion proteins [3]
aneliorate established Cl A indicatinggbhatiahNF plays a key role in the
pat hophysi ol ogy of CI AL Moreover, the remarkable efficacy reported for
ant i - TNFwithraahibina bof Botnila ¥ @adérsuitssle amidevendfdrming eodditidnsi s cl i ni cal
trials indicates that TNF plays a major _role in this chronic inflammtory
di sease. Thus CIA in DBA/1 mice as desBPibed in references 2 and 3 is a
tertiary nodel which can be used to denpnstr I(RZ)the anti-arthritic 10
activity of a conpound. Also see r"'efer 1.°Trentham D.E et al.
(1977) J. Exp. Med., 146, 857. /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 oxaly! 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



2. Wlliams, RO et al., (1992) Proc. Natl. Acad. Sci., 89, 9788CT 2002
Wlliams, RO et al., (1990 I mmunol o~y, 84, 433. 4 Badger, M B. et al.,
(1996) The Journal of Pharmacol ogY, and Experinental 15 Therapeutics, 279,
14S3-1461. Al 9?%?‘?}1 t he pharnmacol ogi cal properties of the conpounds of the
Fornul a | WQPQ/ h structural change as expected, in geneP&MCB¥iBbund of
the Formula | gives over 30%inhibitioR3n the PBMC test at concentrations
up'to SOpM No physi ol ogically unacceptable toxicity was observed at the
effecti vaelg}gﬁetcaggng&ggggunds tested of the present invention. 20 The
invention will now be illustrated in the followi ng non-limting Exanples in
whi ch, ufess Acomponnd ef e Fowuula(j r aypermbientisallyesceeptableisgidoput at anbi ent
tenperature, i,e. .in the range 17 to 25C and under an at nosphere of an
inert gadl-¥iyerfleakable esier tH‘?fF%tgg’a?S G oreRassd i rsatine aniacyd eivhp BpamylaNs wer e
carried out by rotary evaporatigg) {n vacuo and work-up 25 procedures were
carned out after renoval of reél Ta 'ds filtration; (iii) colum
chromat ography (by the flash proced pdi um pressure liquid

chr omat ogr aphy (MPLC) were perfornmed\om/Mer cloKiesel gel silica (Art. 9385)
or Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from
E. Merck, Darnstadt, Germany or high pressure |iquid chronmatography (HPLC
was performed on C 18 reverse 30 phas °§PPF%‘Z, for exanple on a Dynanax

C- 18 60~opiciivalet ierd el V) el ds. ar iven I
illustration only aﬁrél %yg&%ﬁgh;gg&%ﬂ%@eﬁé&%ﬁ%ﬁ%{éﬁmg Ogﬂ%cﬁ'fm?ﬁ%z%%
99/59960 -29 attainable; PGI/G B99/ 491 (v) in general) the end-products
of the Formula | have satisfactory croanalgeses and their structures were

confirnmed by nucl ear nmagnetic rldsonapeen(} Pand/ or mass spectral
techni ques; fast-atom bonbardrren\N
wh

ass spectral data were obtained
using a Platform5 spectroneter /and, e appropriate, either positive ion

data or negative ion data were Rol | ected; NV® chenical shift val ues were
measured on the delta scale [proton magn@i+& resonance spectra were

determ ned using a Varia &E.m k12000 spectr erating at a field
strength of 300MHz or a g:ru erlé]Xﬂ)ESO spgctrorrg&i'gﬂ%grati ng at a field
strength_of 250 - .the faollaw n hbrevi at | ons, have been used: s)
singl et ; ,erag‘ﬂg{#}‘é%{““%e?b%’]d&ﬁﬁ“@f’g Cg?ﬁtiﬂlwhﬂem warablg groupssse as herpipbefore

i nt er medHefkiRd M8 WheROH afPRGERINY olotth CirGkd .purity was
assessed by thin Igyera%ﬁromtnog%aph?%?&ggﬁg 1??%#63%}'.:338“ R) and/or NMR

anal ysis; (vili) nmetemavingriyrpretectirg groops;r ect ed and were determined using a

Met t | SP62 tomatic ltin oj nt apparatus or_ an oil-bath appar at us;
mel ti ﬁg poi nt gﬂf or oPt|1ﬂ£naH)"3 formu(igg 'y pflannacgu%cally-acceptable salt or in-vivo-cle%rx)/able

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 (¢) 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



| S end-products of the Fornula | were determined after crystakls 8avi22
froma conventional organic solvent such as ethanol, nethanol, acetone,
et her or hexane, alone or in adm xture; and (viii) the follow ng

abbrevi ati ons have been used: 20 DVF N, N-di net hyl f ot mam de. HPLC hi gh
pressure YOS hr onat ogr aph DVBO di net hyl sul phoxi de 2 PfTG;'Eﬂ”’O."gﬂ)OZ , WO
99/59960 - 30 Exanple 1 PCT/GB99/014944.

N[ 2- chl or 0- 5- ( 3- di et hyl am nobenzam do) phenyl ] - 3, 4- di met hoxybenzam de

Oxal yl ¢hl ol de - ) d dropw se irred ensi.gn of

S ai et SIS ol S CT A RRa AL BrotbR R TRt 8 B o BT PEISHY
20C. DM 5 (2 drops) was added and the reaction mxture was stirred for 4
hours. The sol vent was evaporated to give a solid. The solid was dissol ved
i n met hyl eneThhfadlomdeg bipbgiga) agsays q@d%mmméo dNustras the preses invgntion.
stirred,m.x Une, ; N- ( 5- am no- 2- chl or ophenyl ) 3, 4- di met hoxybenzam de (0. 306
) trig{qu%é-g-m—ng-#' 0.4 m), 4-dinethylam nopyridine (0.005 g) and net hyl ene

chlorgde (5 mhg follbkEng &ssbY< @RtbesXd 1 Bedbaf s p38 RiladlinBMiofQlihel0 18 hours.
The reaction m xture was washed with water and with a saturated. aqueous

sodi um BNEFainbibttatyearsioingtartmiticfieetd of MgS®Mpoands dthppresend thveltien:r esi dual oi |
was purified by colum chronmat ography on silica gel using a 99:1 m xture of
nmet hyl ene chl ori de and net hanol as eluent. There was thus obtained the
title coPREOEnAhelflB8a®). M p. 98-99C, NWR Spectrum (CDC 3) 3.02 (s, 6H),
3 .95 (s, , 0. m 1H, 6.93 (d, 1 H, 7.1 (d, 1 H, 15 7.31 (t, 1
H, 7.42 (m Thepbilipy, &ficompoutddf, th7 ird8niion todhhibit Shetéhzyme pB8Kjnas8was 8 (d, 1

H) ;" Nass Specgtrum. Mib+ 454, The . .

N (51 D ossdc AP BYIOpPERA S et apmpp Hesa gaisLF e e adSaend paTRispfomgs

mat er i abr WRSnpyRP ¥ de@inihfd | ows : 3, 4- Di met hoxybenzoyl chloride (2 g) was
added to a stirred suspension of 2-chloro 20 5-nitroaniline ( 1.72 g) in

pyridi ne ( 1®Human raton2fiGant MEKOg@GehBak AcodsioneNwalser (ER06672)ovat 0dGitédr 1
hour. After_ cooling to n(‘gi ent, tenperature, the reaction m xture was poured
4532 o8

into waf®om fmagsslens) 1186336 & i and miliggalsto pspquse PECID Wa¥Red wit h

t . . | i t | »
Yo o ve it 9t SRT FaSaR B 8 poR X W T RS o AR i SR T fRelped ™)
11, 2320, B Sl bl g s 1, B2 00, aetoda, 2
SQeet 1 Urhcerstan Namber Gi2RaR AT BB CanPanbpegsion Nomgpr GAdoaBLHeRe
o5 o e KT PCk i abdhes of fu e bR ERAIA Befhall AR-aMERLpbe: 1. 9}
had beerGMvias N)dinll Burfidn T8dtal bHiia cDBRAI[dyatHesit Kfroth enRIES, ((Rattech, tAaloghd mx f or

30 1 hour. The m xture was al]lowed to cool and solid sodium carbonate was
added urPRP-1p Haing a Gibco superscript cDNA synthesis kit] respectively using oligonucleotides

20 designed for the 5’ and 3’ ends of the human p38c and p38f genes using analogous
procedures to those described 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 p38f 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 MKKG6 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 p38a (10ul of 10mg/ml) or
p38pB (10l of Smg/ml) together with MKK6 (10pl of 1mg/ml), ‘Kinase buffer’ [100ul; pH



m xture was basic (pH=8-9). The m xture was filtered and the solid materi al
was washed with WO 99159960 -31 ~ 2 OCT 2002 PCTI G B99/ 01 44 Yetmmdy! ene
chloride. The filtrate was evaporated and the residue was triturated with
ethyl acetate, filtered and the filtrate was evaporated to give the
required \goavlﬁmg material as a creamcol oured solid, m pPCIABPAYH NVR
Spectrum (CDC13) 3.70 (s, 2H), 3.88_(%. 3H), 3.91 {s 3H) 6.31 (m 1 H),
6.74 (d, 1 H, 7.06 (d, 1 H, 7.37 (m 1 H), 7.42 (d, | : 7925(d 1H),

8. 30 . Mass. t 0 | 2
pr ocet(zlS é%mﬁwﬁp%ﬁﬁgﬁf%@“ﬁ%@ﬁ%(%‘@ﬁ éﬁﬂtﬁ.’)BHE qgﬁﬁaée E[gﬁr?%elanéhl ori de
: P bed

Tabl e | im'“w ﬁfﬁ?@%@%@% ey :ﬂf;;‘%’”g‘co'm%fgﬁo}%%m” TRRMAgERY | bed 11

dat aMasEHiSP r@ugh sctiveidn p38 eagyrael for BHylicratioplats. 1H), 7. 56MeH 436(d, 1
, 1.62 15 (d, | ,

54 (s, 1 1 T8t ehromtings pftosoiahisedid PN A bl wp 1 Plitihpartiiedy (' 117

(7ng d‘inh@e Bu?felxs’&w Addé<§3§>(§well 1rw Merogi?eggx'iQte 1 é'xl)suh% dra%%%sn%xgg%le (2 Oé H
95 (m:orﬂ;bﬂ)u,nas @'Sre(tebtedlatl-llpuw ‘ZIQMdd A3 Mix’1[3Bi]; cdmphisippMykh, Basic9S (d, 1

43952 43!&51&%%‘8#’8‘23%1%4 27@6%37?%9&% 16?16% ar%ﬁ#fmgfglﬁl}&cﬁeﬁtﬂgﬁ)ék‘g’ets?)b%ﬁﬁw@d RRd 469
escr: bEPEE GRE) KM FURG Sl ibvd i ihiontd oy, LIBQURTARO 08,

The r eacdrhprisimg SAUNTATRS. lnnﬂﬂ’PIAHCP (yméfshahn Ustemgtiaal cac nedsH 10Q0)yandol ar
gradi_ent _m xtur to 30% nmet hanol in nethylene chloride. 5 Exanple

3 N[19- 6%%%@@0&%1 h}}hleawm&wﬁzl&ﬁwésdpﬁém }m@veaaterrw»cthswlﬁ@ﬁmﬁrue
5 i et A oAl BéboNere RALAMA R SRR RIAA Bndlib PR yRRIRANARNY

DVF (2 ﬁd’r@ﬁﬁhn 1hcuition chebe dtopped byl thel RIdRIOn@T SOLKS D06 Wadhistbadeti€gcifior 4
hours. The sol vent was evaporated to give a yellow solid which was

di ssol vEECAR Fltqmyqlmﬁvéecbmomm s Pn@phpwlaambsamﬂ@ﬁe@@mt@é cemmun@s MieFfut es
to a sti S benzam de
(0.7 g “ERE AL il Bt BhcipRATRRR THs b drhs bR ERE R ane
et hylke manséﬁaqracﬁ@d (Bffilfdr)anWiwashedh@iih be.encm@h@ﬁo&eemgml&@ colfted beadlopon

m xture was stirred at anbient 15 tenperature for hours. The organic
phase w&ounsshdidatign epuatesat ur at ed sodi um bi carbonate solution, dried

(MgS04) and porated, The urifie

chr omat ogr apﬁﬁa Cﬂm&c’wd@é’veégfes i g‘ ié\y gga im@'ﬁggfﬁaé‘doq‘c ‘HE??%}P%Wgngﬁf ori de and
met hanoketaste £lowBBH- ICIRALESd Be g@e&%@d ned was crystallised froma mxture
of ethyl acetate and nethyl tert-butyl ether to give the title conpound

(0. 564 dh vitwe gell-based-assaysNVR Spectrum (CDCL3} 3.02 (s, 6H), 3.97 (s, 6H),
6.842{0m(. 6.95 (d, | H), 7.08 (d, 1 H, 7.30 (m 2H), 7.51 (m 3H),
7.95 ! .02 (s, 1H), 8.4S (s, IH), 8.56 (d, 1H). Mass Spectrum M+H+

498; El enent athe ABik ﬁy&r @omp%%aﬂofthsﬁévé%moh'm thhtbit TNF&.-pRodetitiitvalNadiedsdd HZO

rN_et(ng ;ren%ucc):lmgbmm pheﬂgﬁh‘al hkqod-tdommmhtmyMistlda'nﬂmde asd secedtaf NFagwvlzami | i ne
was pr e%tai;‘n% ateciS with llpoﬁysacchande
Peripheral 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, 50pg/ml streptomycin, 2mM glutamine and 1%

heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in DMSO

at a concentration of 50mM, diluted 1:100 in culture medium and subsequently serial

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

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



3, 4- Di net hoxybenzoyl chloride (2 g) was added to a stirred sglyﬂt‘:‘brﬂlﬂf
2-bronmoS-nitroaniline (2.17 g) at 25C. The reaction m xture was heat‘ed ats
100C for S hours. After cooling, water (25 m) and 3M hydrochloric acid
(100 M) were added. The resulti ng solid 30 was filtered off and washed
with wat ewq®G990) and dried. ' The solid was triturated urR{ErGBI@I4 et her
to give N (2-brono-5-nitrophenyl)-3, 4:¢ met hoxybenzanm de (2.01 g ) as a Z
z-ocr 200n WD 991 59960 - 33 PCTI G B99/ 01491 sandy-col oured solid, mp

%8251?4%r‘fw%§e gglt‘ﬁei)sor 29%‘8“%‘2“(‘&“?“%(%"“m§% T&P%é ?copﬁrgp ‘Yﬂé) ?%[tJ ri aII S0

obt ai neghifurks & 337)’C‘4‘@§ hﬁ@ﬂ’cﬁﬁecpgs'%tgr}’%%eau‘ﬂ&hbgtoq PR3 009; 86 kil rffaﬁd
suspensi on of iron ina mxture acetic acid ( 1.5 m

wat er ( bd:ﬁomnt)ssmlﬁlrasplhmﬂ)olZopgﬁpmpo)ysabnlmhdhﬁd’%@mlmwrlﬂrw (IS«grﬁzOLﬂBBD) The
m xture heat ed. t X fo ours.,.Solid um car honat
ed o e copaation d 0 il Solehicet ihuBog reciiR il adsaab dPe SRAE SR b oy o

and the, «“ A il rat ed
and t Ro 20BEGHE: MRS BRI b B R Rporrd Wil St TSP TR
The sol (idediunval®né’ ¢dnerotsowers dndlitdedfonl dacla9 e wel plagy avanyatge@nt@ngtmes ofa

N- (5-am no- 2- brom)phenyl) 10 3, 4-di net hoxybenzam de (1.43

1S4- 155&nonwA Nfse inhibitar WeepimeBiled inggich gest, 2pf an ighipitoy @f thg %)Témée’(s 3H)

g gg E g] n%yllp_% (fo e’g&gﬁ% See]Sl %ler Za/a(cﬁtel i—l !i_\%d Er?dré'sG S( Tht. !I 'T'}mnunﬁgar{nqc

N- [ 2- chl(p938)51 4(3y, #0941 8) br@banbAcH &q)rahmwcbn&rﬁsa(mmmipy@emme@an
3- Mor phol i nobenzoyl chloride (0.15 %%vvas added to a stirred sol ution of

N—(5 %%d\dz_tcﬁhlhﬁbﬁﬂ{éﬂ%))l_ﬁg &P lpt lﬁkﬁgﬁmw@a@eft tor imogys 4tr-r7|§yr| dine (3

d_heat ed h
i xi ur o QRERHt ety aBe EiR UL Sipg RO e [feathlgltaRe T
ext ract eghrall biL70%: (He @aﬁr&xhh%u@lﬁ pldtBE CHEiap tzsssm W@melmredfet&ﬁmewg S04)

and evaporated. The resultant solid was azeotropéd with tol uene and
t ritur atindachnsterpleligng g humnh dNRoEDQISAe(sth WV Q9 l@%@np@mm_mgm@gl&m m p.

%ﬁ{,g#ﬁ;&mﬂ%&“%‘w%?%w%ﬁ aslzm@%féx Sosfog)! 75 (0 1

H) | 8 (s, 1H 7.63(d 1H, 807(s 1H, 9.88 (s, 1
H, 1P 28 iflsbitidn +§PSeong gym,alpne {Agncs NURARRY|X 1Pal ysi s: Found
C, 62. 2 H 5.1; N, 8 2; C26H26N30 SCl 0] 25H20 reqw res C, 62. 4 H 5.3; N,

pr epar eq 1@§IilﬂHIPWhole ﬁq,dﬁ m xture of ethyl 3-bronobenzoate (1.92 m),
mor pholine” {T. 25 1), Z,2Z -bis(di phenyl phosphi no)-1, 1' - bi napht hyl (0. 336
g), sodiumtefhe d{hjhtymfdhae ¢dmiolindsg) pf thisdnventioR tA@hibit TNFa production was also

assessed in a human whole blood assay. Human whole blood secretes TNFa when stimulated
20 with LPS. This property of blood forms the basis of an assay which is used as a secondary
test for compounds which profile as active in the PBMC test.

Heparinised (10 units/m!) 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. 20ul of each test
concentration was added to appropriate wells (triplicate cultures). 20ul 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 TNFa

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



WD 99/ 59960 -34 PCT/ G B99/01491 tri s(di benzyli deneacet one)di pal | aW@
(0.33 g) and toluene (25 mM) was stirred and heated to 90C for 23 u

under argon. The reaction m xture was allowed to cool to anbient
tenperature and extracted with 1 M hydrochloric acid. The gjﬁleou ghase was
basi fi ed WPEH5¥8Acent r at ed sodi um hydr oxi de sol ution and & C‘a"@?@d ith
ethyl acetate. The organi c phase 5 wapydried (MgS04) and evaporated. The
residual oil was purified by colum chromatography on silica gel using a

47:3 m t : C i 1d I t hus
obt ai ne ﬁ‘?&‘ﬂ@éﬁrﬁ%‘%@n? !%‘3 S)Vgrfcg? p&g'l-@‘ééé]%%?ﬂgso?l %Bnhtf( e{}?@ﬁgp w@ﬁe

mat er i aplasina Mhicded add stodddsad70rQ (D eHiNX2 IB5090dtes) | TNFadebelsivEreatiéhstieti aol (2
m) was_stirred and heated to 115C for 18 hours. The m xture was evaporated

and 10 ElLSA 8¢ N9%(A81 Heang; Gurzant Broteqeds indvelecular Biplogys v} driyditedarick Mci d

solutio I I p Lot h SO wash {th
nator ANgEeC1dun Wiy SR Sob Ptk NIRE RBI A uITS QAL TRq IREELY |

( DVBGrbyerd.obtdified fidih, RED By seims (dathlogile ddd. MABEI Otdhti-hlundaé TNFo dodthg 7. 38 (t,
1 H, 7.42(s, 1 gg Oxalyl chloride (0.14 m) was added to a sol ution of

3- nor phattibadpdiabz 10 bietiaylawd @oti-dgmgn TNFondat¢ry petitodihl ori de ( 10 ml) which
contained DVF (2 drops). The reaction m xture was stirred for 18 hours at
anbi ent tenperature. The mi xture was evaporated and azeotroped with tol uene
t 0 "gi VEeRRvivy Analilé aesdseidt chl oride (0.3 g); Mass Spectrum MH 222.
Exanpl e 5 20 N-2-chl or o-5- (4- cyanobenzani do) phenyl ) - 4- cyanobenzani de

4- CyanobenzoYhe abilityr ¢fcthe ¢OMP@ingy ofitiss iadeteidntas enviyo TNFedinhibitbrsrveeref

IRt TR A B OSSR e et R e B AL BB, e
m xtur ezy@ vidré B6RE with &HHRAR _(% %g}g%rr kg Rnic (168450 Sie apBpA FalRE Vas

washed wi 2M hydr ochl ori'c aci solution and wth water. The organic
phase ws edampld pehys80d)m)h thtmpaponed] €ch.) dismbowsnedus(swa)s Ninetyfrmeaoeblatgol um
chr omat ogr a hy on sidl ica gel. usi ng a 49:1 g}'xturtg of net hyl ene, chl ori de and
met hanol 5 ¥Weks| saeRficediies Thrine PHITENESORIo8 £ 2 8 94%%@%3&%@&&& 9);
NMR Spect rum 3). 5.5 2 .58 (d, .1 6.7.(d, ,1 7.18 (d, 1
H, 7. 998 ,mtgﬁ%ﬁ?a%fé%aﬁé%ﬂ{'ﬂ)%@odgg@?%w@%ﬁfMﬁ&f@%%?emnd; C
65. 4;15 Hicedind icettrifubodd bt 2680 HnP ¥ Q0 %din @t 2 hild the AAVESSE HlasiBas Fozellat 204¢C N,
13. 8% ~ 2 ACT 2002 WD 99/59960 - 35 PCI/GB99/01491 The

N- ( 3- anfarcublsegh¢romsislyendyidir effasy am b nzaodwttion bp d Passtigated human blaodr i al was
F gegagf‘ i ? gzﬂfp | lm%tmsiagllpleg%w%;g &%&%ﬁ%ﬁ?f '1759;{1'0 Etzlxc %a&p?élwgszad%%d ¥ovaas se(%1 oq'Fn%t slowy

pattern in a 96 well round bottom plate (Corning 25850). 50ul of heparinized human blood

was then added to each well, mixed and the plate was incubated for 30 min at 37°C

20 (humidified incubator). LPS (25ul; 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 200p! of the
supernatants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of
TNF concentration by ELISA.

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

% inhibition of TNFa = 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



4-chloro-3-nitroaniline ( 10.4 g) in pyridine (20 m) and the n%ﬁtmrmzmas
stirred and heated to 5 1 | 5C for 18 hours. The m xture was (,20 led to »
anbi ent tenperature and poured into water ( 150 m) and stirred for 30
nmnutes. The resultant precipitate was isolated, washed with water and
dried to gYQ8%596U.- chi or o- 3- ni t r ophenyl | - 4- cyanobenzami de PEBGEPOHP, .
213C;, NWR Spectrum (DVSGdb) 7.78 (d, .3k, 8.05 (m 3H), 8.1 (d, 2H), 8.58
(s, 1H), 10.93 (s, 1 H. I 0 A portion (3.6 g) of the material so obtai ned

et hanol oyl L EEn S GGG 8 niigh Ol of YE\B helacthfqbinic o ot e ©°
M Xt ur e yAsarlenlk Stheh admiEsttred il FROAdS inBsploeraanivags. , Thbs mohw kidwn Rasi fi ed

by the addition of sodium carbonate. The m xture was filtered and the
filtrat ecch}agereudpmdmns W)rﬂ@é@immntcosdmmb msbesnducr:édl micevandearinfiases. 3

h d 15
mater i al Reestostygied Fivg R aba i apincl e Bogtsi 41 B 0% wedsbp iy of
(m 14 fus%né&ot@ﬁls [31] Aﬂieho?ateﬂ&te(b@shéh ¢ha lrﬁuﬁﬁné that ZNF, pléys d k ol indhd . | 0- 3

6 (s, 1 H | e Usi ng an anal ogous procedure to that described in
Exanpl e mthwmsmlm}gv@ﬁﬂmt dMdremveoythe Earkdbde ¢fficacyarsporticiorantiiliNF t he
APPTOPT | aLe AN LIS % gL N2 b compaunds, dencrl Bed L0 AR ful e TROLS !
dat aMas 5111%704 Qe tu{ gy ﬁiﬂ%ﬁm(a?ory:ﬁ'@easeg ﬁﬁls @IA 1ﬁ@BA/ﬁ rﬁ%e (a§ des%H)oecMrH? 58
(d, 1 H 1 H), 8.02 (d, 2H), 4648.05 (s, (d, 2H), 10.02
(s, 1 I—Dre:feﬁcﬁ@ts (Zsand:B ith &3(,1:#5' moelbhwhtjch cdn B8udetl,to ﬁb&)xpnstra@@th(: rantb@.H}mtx@ 83 (s,
1H) , M H10. 62 (?. 46d2 {2 , V\D 99159960 - 36 PCT/ GB99/ 0149l

32- hydP 0359 gt pcompoynd %‘S@S@(ede CEeNE§ 4 7. 23 {m 1 H), MH7.42 (d, 1 H), 7.62
(m 1H, 7.9 M8t 1el §57 2H) | 8.98(d, 1 H), 10. 64
(s, 1 H42- hygrg%th%rn%t %?(iz/lg 29‘)(7‘315_%1\4_&;6%2@ ?57 , 6.61 (m 1

H) . MrH7. 50 ( d2. Williams,7R.68 ef &, (1992) Prot. Biatl( Avad3Bii. @2378@. (d, 2H), 8.88 (s,
1H), 10.64 (s

10. 68 (s 9? I 2.2 (s, 1
H) 54- (4- et hyppwgl‘ﬁ’é’%f?ﬁi&ewl)él ) immypelogy 84, 433 4H), 4.0 (m 2H), MkH7. 08

d, 2 7.52 ) , 8.12
Em 3::')') 9. 8 (g(ﬂidgﬂ;:{g WI 1% eéé?,(((slg%l)l%;ﬂ%gf}%gof%q#aco@ég% an% 'ng__ P(_:_ HF%‘%QQ (s,
3H), 355 (d, JhrapditRa 279, 1438) 1460 H7. 22 (d, | H), 7 41 (t 1 H, 7. 5 (d 1
H)474758(t H)772m1|—D,802d2 2H), |

0.0
H . 10.73 (s, Athoyghthephamscelsisaigropsricoedjthe 901290%# omﬁ Fogmply I(\mry with

2 M+H3 , 7.3 8
(5? 1 H s‘@q&ﬁ} c}%ﬁé ﬁe’g’g?g‘?f“ %i‘%l“?% }‘gd %t H)%ﬁg&%é g}‘éfg %EB:‘OL/&% 0S( d
2H), 9. 6&nHibitiod itthe PBM@Zes( 5t cohcdirafibiisesp tb. SO-ﬁM Blophélsibldg %ﬂ?ﬁd&h’c@pﬂﬂﬂlﬁ
adapted to the follow ng Phosphoryl chloride {0.03 nl) was added dropw se

t o a st fexdeithvas ehserved anthe sffeaﬂvadoﬁ@h%mw@ﬁwﬁedmfé%mmﬁmm@ .(0.08

ool oo <15 HRBHHE PR SRR P iy TSP bt B T 7"

was al | owafcH, mméﬁlmtwi terrperature and was stirred for 16 hours.
The m xture was diluted with water and stirred overnight. The resultant
preci pitate (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;
(i1) 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



was isol ated, washed with diethyl ether and dried under vacuumaﬁéw
give the tabul ated conpound (0.026 g). 10 WO 991 59960 -37 Ex e 77", . 2
ocr 2~2 ~CTI GB99/ 01491

N[ 2- chl or0- 5- (4- cyanobenzam do) phenyl ] - 3-fl uoro-4-(4-meth i i.n
1-y|)benz%?&%§9lg’f?osphoryl chloride (0.11 n) was added dro%é\;\nﬂg%s{/@%%l
stirred mxture of 5 N-(3-am no-4-chl og9phenyl)-4-cyanobenzam de (0.2 g),
3-fluoro 4-(4-nethyl pi perazin-1-yl)benzoic acid (0.26 g) and pyridine (2

n) whi clihipgicbeen cooled to -10C. The reaction mxture was allowed to warm
to anbient tenperature and was stirred for 16 hours. The m xture was

di l uted with (wat en genedalywhe esd-pradecks of trerlioginula [Tage patestacpory abieroanalyses @ahdit ed,
washed W'ht.h di et hgl et he an%dri ?d under , vacuum a 5%&. here was thus

obt ai ned"d STHEUIES YeEe ceaﬁﬁwn ' niclegr mpgnefiqissopnciNME) a8d/ehmass PREIA M H) -
490. Th . I Q=4 L.ni in-1- i Wab rting
i S b S G R R

(8. 65 3)spetiroratitrydnd| wheraapprepfiate Zitlike) positbvetionh data i asgatwe (&n datawereand
acetonitrile irred and heated to reflux for 2 hours, The

12 M) was s
mi xt ur e SALCls éﬁwa@@au%@iahlhwemewememsedmwﬁ delts sspledprotpm magnetic
chromat o J ou 1 Xt ur tek | ] .
ot hyt en S anng: L eleRethellbingal Blap Gl A0 R oL AR BN
3- fl uor ofidld (s#enpeii b3 (UIMIGZ 8Z4 Brukey AMES0ZpBEtEdthdter dieraiihgQk b fistd @fengthafl y
crystallised to give a white solid (12.47 g), mp. 60-63C, NWVR Spectrum
(CDC13) 250Hek thedphlowing gbbrepiatipns gy been psed( 3. singlgt; d.glogbler: iy triplegym, 7 27
(m 1 + 39 H . A portion (3 g) of the material so obtained was
di ssoﬂ@%ﬁuﬁﬁ%l\fg%@%’chl oric acid (30 m) and the solution was heated to

reflux for 13(hpiHiermellesiiort Hotzenaally Bellyechateteizbd it phraypRisabdesed bjhe
precipitate was isol ated, washed with water and air-dried to give the

requi r edthin lyes dgometeetiaphir, HPLCH8frgyed ERe prdionNMEhan3}%siE showed the
(Dracaby 5°os B M b ANELR i Sy VB Ra Uit ek 05
1 H), 10aommstic hefdhg pblie apparatuddi Hsiftb&hA |a9§>&9t'ﬁ§;ﬂﬁéﬁin%p6hf@sl Rbapzam de used

(6]

as a starting material was synthesised as Ilows : Triethylamne (6.7 m)
was addeend-produgss pf the Formuda | merodet@mingdnafies costablisation fiomea ggnvegtions! ) |

4- b yl chlorid 4.0 d t hyl h i d 50 ni) ,whi.ch had
been cooPiEaniisoBEn SR S cthinih dhe el FPeoe S PORRHRE i o GRS
t enper at gge and was

(viii) the following abbreviations have been used:-

20 DMF  N,N-dimethylformamide
HPLC  high pressure liquid chromatograph
DMSO dimethylsulphoxide



Z z ocr 2002 WD 99159960 -38 PCT/ G B99101491 stirred for 5 hours. The

m xture was concentrated to approximately one third of the origiZn@ﬂ'T'Zmunﬁ
and a saturated aqueous sodi um bi carbonate sol uti on was added. The
resultant solid was isolated, washed with water and with nethanol and dried
under vacw@mP4a9685C to give the required starti ng mat eri alPQIEB0HP! NVR
Spectrum (DMSQd6) 5.37 (s, 2H), 6.9 (n@ 1 57.14 (d, 1 H, 7.3 5 (d, 1
H+ 7.98 (d, 2H}, 8.08 (d, 2H), 10.28 % 1 H) Exampl e 8

N-[ 5- ( 3- di met hyl am nobenzam do) - 2-f | uor ophenyl j -3, 4-di met hoxybenzam de

1- (3- Di Estimplalbri nopr opyl ) - 3- et hyl car bodi i m de hydrochloride (0.12 g) in
th 1Q chl dded t t d m xt f
g? 4- I(; ﬁ&-eno . g-@# guaet'hd%nvﬁsr&%fmgo)ph%n?l]?’ai (IIIIIlgaeth(I)I;I(yXbeg;fmi(zie

I
|
(3 am no- tohaHPEABAENN )1 )CII/%S‘AE?G%(? BrpMRan a3 el aldeddoitdy DV (2 1)

and 4-di net hyl nopyr i eact1 on xture was stirred at
anbi ent 3idemphy Binebehasic i&dmﬂm g) in/htthylen2@hlatijle girdcmiyet pyiCenieMEhl oride ( 10 .

m ) were added. The ni ¢ phase was washed th a saturated agueous
Sodi um & depBotR st s ﬁeaca?ql Eﬂx‘(lﬁﬁ’g%%%“r%ﬁg%rl%h%ép@I‘%ﬁ%ﬁFm Y#® resi dual

I
i xt ur o BRI o BT Rl B ey LA MBS A el

obt ai nedropaasdduetﬂmhetds w”lajﬂfrrddlrﬁixmtb of NhESFamihb@rchlvaphdniyl)s obt ai ned t he
title conpound a colourles soli d mp. 187-188C;, NWR

084 g
SQ ect r diffrdi e@@eﬁzbe@amﬁe(@%oéﬂ) trlsthglwr(lge (Qsﬂrl) 6daeetél annnqﬁbyrld@egs (d 1

7 0 1 .41 (m
%QSI)(?ISdg)lafIc_iI)l_rﬁletﬁ)(ae%e é]q?r(lcﬁd (frIZIISII T?eé tngpnwaI_g Wgs Hre(j att 29_‘1(.‘[_@( 8 42 (IT]
H) 10MA8 S0 SRETHE wmctlwhﬂxtéé’e&vasﬁh@gme@hadh @ agivith FeiieC, aq@Bouk;sodtlumd. 5
N, 9.5, C2, Hz4NFO, requires C,_65.8; H 5.4, N, 9.6% 25 The
N-( 3- arrbmrbﬁnﬂqeagkuapmehwd)ﬂvgsﬁ) hmdmaaﬁﬁam@béﬁhzamdml oid &ds ayriedshysgolyrng
mat eri al re ar ed as I l.ows Q<al dded
dr opwi S €SB TaSY Grul P BT oou PR sF BB F Bioale B iSS enzoi ¢
acid ( bnlat. @hek&wﬁ?ﬂmhyb&ﬁﬁxeﬁm&med&mﬁ nl(0.109 g Bp. JM9eC2 drops) was

added and the reaction mixture stirred for 4 hours at anbi ent t enperat ure.

The sol MR Spectiem: @GOy 1026, AHYL X He(st 6H).duRS Gvad Hi 69D (didb)i hl (bt F)J ene

ZhI I)IIIc?II 3(31-2(&|‘III) ngﬁ’i"agﬂked’ Lo I;Sa) @%ég?ﬁ)a%g%g Izi‘segd#ITI‘I( e OI/\D 99/ 59960

-39 = ZMS?QaHBgMﬁ{BQ%.OMQl met hyl ene chl ori de (25 nl). The solution
0X

was stirre hours. The organic | ayer was washed with 3M hydrochloric
acid and wit Thadd-65- amdmkkdhlémal))l)—éﬂddimc&mybﬂmdnidfhscdwﬁs:lmdhg gswlard! was

triturated under thyl tert-butyl ether and then under nethyl ene chloride.
Ther e W¥PSPRIE™S ng?lﬁ%‘ﬁs N (4-f1 uor o- 3- ni t rophenyl ) - 3- di net hyi ani nobenzani de

|(_|;3 9? 9) P S @Ff)JDlrﬂiZtﬁo%%&oﬁWoﬁﬁg gﬁ é}'\%s £@V§@§§txr?ed95%s;§e?m|9|)§|d}'2 cﬁlo%(r’- (m 1
H), ) 58:11(r9amtind—{)l 721€)%m I?ahﬁmdl(wmﬂ))ﬁataﬁf’@o Th¢ Geab@orghixtars veed deated ® HOSE| r red
suspensi_on ﬁ enitro
for 1 our fter 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: (DMSOd; ) 3.82 (s, 6H),
25 17.08 (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



conpound so obtained (0.910 g) in ethanol (90 m) The m xture was I
hydr ogenat ed at at nospheric pressure and anbi ent tenperature unti |2|Z;RE06@%
upt ake ceased. The catal yst 10 was renoved by filtration and the filtrate
was evaporated. The solid residue was purified by colum chronat og?r aphy on
silica geMU¥RY% 49:1 mixture of nethylene chloride and HHFBRO%s

el uent. There was thus obtained the regi;i red starting material (0.74 g);
NMR Spectrum (CDC13 ) 3 .0 (s, 6H), 3778 (s, 2H), 6.7 (m 1 H, 6.92 (m
2H), 7.05 (d, 1 H, 7.30 (m 2H), 7.37 (m_ 1 H, 7.68 (s, 1 H). 15 Exanple
9 N-(5- m&ﬁﬁne@r&ﬂ%@hr&eﬁiwﬁwaﬁﬁzam@ém thareseuras Aevraled with gthybwder

2.79 ' ' N (5- ] .
% et of SSER, ARAGE Al PUB i L0 SURPERTI AV be IEhB SRR Meristes sy ot hanol
(100 M kreanRtslburdd s¢iZd) nith) 14914 R CE INMIRSHeBtrint: (CDCI,)THE0 ((jﬁ, ZHYregsN@s3g) i rred

and heated to reflux for 6 hours. The mxture was cool ed to anbi ent
t enper atle(s, YAk €31((80 1H),) 6. #a &, dHoetiOad 1. 3 eeul HHnT 4&i(&tlie7 8as basifi ed

by th it f di,ym ¢ar honat.e. I m xture was filtered and the

fil tr§t Z&I’\(/j\gi)’ g@Qg%H%ﬁeMﬁ%dﬁé%@”n turated under water. The
resultant solid was isolated and dried under vacuum at 40C. There was thus
obtained the title conmpound 25 (0.911 g); NWR Spectrum (DVSCQd6) 3.72 (s,

3H), 6.@®xample?2 H), 6.27 (s, 1 H), 6.62 (s, 2H), 7.45-7.61 (m 4H),

7.66-7.72 2 7.95 (d, 2 .07 (s, .1k 9.5 1 . 1Q.37 (s, 1
H: Mass S}();nctﬁugﬁn mgiggog'@groglﬁ_%r%g%&a#éénbed% Examp% 1(, ?He apprl'_cgprlate%enzqu

N- (.5- beRBRIFJd Qrad TERtRANGRNBR Db ropriTR R NS 16 g ive tE CRRMFARRN I& sBFL: iR TaBle30
starting material was prepared as follows T Benzoyl chloride (5.2 m) was
added® o a stirred m xture of ~ ~ JFabl@F2 WD 991 59960 -40 PCT/ G B99/ 01491
2, 4-di am nochl oropenzene (6.42 g), triethylamne ( 12.5 nl) and nethyl ene

chloride ( 100 mi Sl ad beenClegl edhto OC. The nixture was al lowed to
warm to anbi ent tenpera and was sf for 16 ThE m xt ure was
evaporated and the resiqg pas triturg nder a sg j ed a@queous sodi um
bi car bonat e sol utie®.” The™T esut CONHSol ™M wapiHC®s0l ated, washed in turn

with water and i sohexane and dri ed under vacuum at 55C. There was thus
obt ai ned N-( 3-am no-4-chl orophenyl )benzam de as a solid ( 10.38 g); NWR

S t W o' | SO~ Lo NI AP-SHNIL, 1 N\ 6-9 (m 1 A (o _1Lh 7 27 (d
peC rL IVIO D LAL)

r" ( } . T \J AR AR LS | == I_h 7.1_ LA %E] LT T+ Il I\ Y l T
7.52 (NS, 7.9 &, 2H), | D906 (s, 1 H. SMBFARhoride (0. 781 ¥PS was
added JropWSgLEL @ St TTred M XTHRE Ofeif- ' I8 TR OPSEZ0NE+ [RG b &l
1.6 g),| D ?ayf ew drops) and mathyl(e’ngﬁ’cﬂlggw)’(ylg)’(% Fﬁ]) \?\hi'c had been
cooled|to OC. The m xture ywas al (dvel), 1.62 pay IHY, 8.7ahileht7.786her at ur e ang
was stijfrred{for 4 hours. The m (Elﬂrie was evaporated. The residug was

di ssol Med i p nethyl ene chl ori de 3N @na?ﬁﬁ &de IHP’MSSWLO a stirreg
m xturg of N (3-am no4-chl ¢roph¢ ! 0 g), triethylpmne (2.}49
7 35 BOEERABEE,

m ) and nethyl ene chl oride}(30 ant m xture wap stirred at

anbi ent| tenmpargghwy e for 16[hour $3.82fs qH)ETOPIA, D, NVAS (d,901)a1.68, | WasHed6W t h
1N aqudous hydrochl oric acild solution and with nmethanol and drigd under
vacuumlat 40C. There was tiﬁus ob{wil Hod’-6hens dQuv 7dm, sHr& O hglh mat eri al (2. 49

g); NWVR Spe¢trum (DVBQd~) {3.9 d, 7.47-7.62 (m SH
7.72{d, 1 B, 7.75 (d, 1 ) 7.glil)’ggdmdzﬁﬁ)?%.ggﬁlf{i’:@6214)5: T (s, 1H
10. 46 (|s,3 I| BMhydrd¥gss Specirum | Bt D, 609 (AZPH), 705 (d, 1H), 7.42 | M+H 427
(t, 1H), 7.56 (m, 4H), 7.95 (d, 1H), 8.03 (d,
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

Notes



Exanmpl e 10 N-(5-benzani do- 2- chi or ophenyl ) - 3, 4- di net hoxybenzarg gedGih#8dhor yl
chloride (0.074 g) was added to a stirred m xture of 3, 4-di nethoxybenzoi cs
acid (0.088 g), N-(3-am no-4-chlorophenyl)benzanm de (0.1 g) and 25 pyridine
(.1 m) which had been cooled to OC. The m xture was allowed to warmto
anbi ent t YPaYWO e and was stirred for 16 hours. The m xt BEECREHOIAHr ed
into 1N aqueous hydrochloric acid solution and the resultant solid was
i sol ated, washed with a saturated aqueé&s sodi um bi car bonat e sol uti on and
dried under vacuum at 55C. There was thus obtained the title conpound
(0.088 g).; 30ThNRoGE dasenibedbydiddivh eBaldB I MedsBhem7.1085,(28, 14346 Was55 (m
6H), 7.72 (d, 1 H. 7.95 (d, 2H), 8.08 (s, 1 H, 9.88 (s, 1 H, 10.4 (s, 1
. 899159960 -41 Mass Spectrum MH 409. Exanple 11
N 27 chiar o ST reiiiorORRnFTad ey e b g BRI AT gradRn(CT 72
PCT/ G B99/ 01491 S 3, 4- D net hoxybenzoyl chloride ( 1.557¢) was added to a
stirred mixtgrgrog from Neo BVamettond! inmanydedessiydrjde2- ni t r obenzanmi de ( 1.5 g} and
pyridipe (20 mM) and the m xture was stirred and heated to 80C for 16
hours.” The m xture was cooled to anbient tenperature and evaporated. The
resi due pasy,pRrtitioned between nmethyl ene chloride and 1 N aqueous
hydrochlﬁT‘l_cB%ltd sol ution. The organi c phase was washed with a saturated
aqueous Nqdihnombes-(3-dandbyhndnsidnzamido)phehydvApalimedbxyblezaneide due was
triturated under ethyl acetate. The resultant solid was isol ated, washed
with a sat ur aPslyi@iied024dnk) wap pdded slsoRtyiee Wa TirTedsushsdsigricdd under vacuum

( Dhsdb) 9T boROARY RESE L11F e e " TRBHRES bpf206) DB oSS
7.86 (0,wis &ded dndBihe(rsactidn Mixtus Wids stitred Tord) hout® Massol e Slak BVapobatédttodS56 and
458. The N-(3-am no-4-chl orophenyl)-2-nitrobenzam de used as a starting

mat er i al giXas yghew seliiwhishyas|disaglved mgthyleneehieside @RIrah rad addedgiopiise was
added to tir ] -af Ro _4- chl.oroani | i . i l.am ne
(0. 78 3 md R T M B o B0l AR R0 b MR
stirred @L7 gyyienflaheRrReRahY £ dinthyléninepyridind (U005 gy ladl rotdeaitlrideoned
bet ween net hél ene chloride and a saturated agqueous sodi um bi carbonate

sol ut i on(20ThB vdhidgjelirddeph aededinss-&8°4p orhgtreattignanixtyee was stittasl aigmbianti fi ed by

el s U BRSSP, L o Bl Mo S AT B
H) ., 7. 27sdi8tionl dkikd (Mggﬁﬁﬁé eVaPoradd. . Thé Bddid] oil Waddpurified b @olutnd?) . 10.5 (s,
25 1H); Mass Spectrum H+ 292 and 294. Exanple 12

N- [ 5- ( 2- elromatsgrapajriod silica gehisingpds hylitud: of-migthpetrooh)brdezand rdethandlag an
anal ogou

S (2 ni t BRG] prebgrT 3R e ARy DT R a" SR’ Feli 8BS ™} on
mﬂligr | Rrt heyRARS e §Re Me RESEdntpoahd (. 464 ) MEp. tiRgec;i t1 e conpound in 43%
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,O requires C, 55.8; H, 4.9; N, 8.0%.

25 The N-(5-amino-2-bromopheny!)-3,4-dimethoxybenzamide used as a starting aniline
was prepared as follows :-
3,4-Dimethoxybenzoyl 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-nitrophenyl)-3,4-dimethoxybenzamide (2.01 g ) as a



Z~o~t~ WD 99159960 - 42 PCT/ G B99/01491 NMR ~ectrum (DVSCd~) 3.83 4 @CT 2002
6Hy, 6.32 (s, 2H), 6.58 (t, 1 H), 7.74 (d, 1 H, 7.08 (d, 1 H, 7. 9 (t,
1H, 7.47 (d, 1 H, 7.52-7.64 (m 4H), 8.04 (s, | H, 9.88 (s, 1 H, 10. |
3 (s, 1 M Spectrum MH 426. 5 Exanple 13

N-[ 2-chl s}v&%“’-s?i@di met hyl am nobenzam do) - 4- f | uor ophenyl ) - fﬁtlﬁp?%qlﬁ%xybenza
mdc A mxture of 3,4-dinmethoxybenzoylsghloride (0.5 g),

N- ¢ 5- am no- 4-chl oro 2-fl uorophenyl) - 3-di net hyl am nobenzam de (0.781 g) and

T xt ur & S -BUET S B o 8¢ Ao MBI shERSs TR0 5,2l BB 08 rd By ene

chloride snd, mﬁq;@r@‘{,qfq)’a@@lﬁsggﬁz,cgqugquqlogfga(rsplﬁpl ution. The organic
phase was washed in turn wi'th wat'er and a saturated aqueous sodi um chl ori de

sol ution, driTad n{dwrB04) obtaidied (b @) wheaddediperticesvistuevendsniputes fa @stitgd col umm
chromat ography op. silic ing.a 99:1 mxture 0 t hyl ene | ori de and

net hanolsg%nﬁ%gﬂ‘ﬁ?n R%‘é‘?eé%%g?i%?“ﬁb{eéifé&ﬁmt%é‘l {1{.?{1-@,/ @@FF&&E%B‘? a solid
(0. 32 ; t ) Bofs; : (m

ot 7. HopgTORHT SRES flt o (\eicdp Jo05- G o Tha gy His huerkeny BP0
(s, | HO,75dtry SSolill sefliumbcablPonaty was ddded MaslshSpiatuiremas bdsid(pd#8-9ndhd Bdt The

N- (5- am no- 4- chl ?{' o-é-fl uor ophenyl ) - 3-di rrehhyl anm nobenzagj de used as a
st art i ngirirerpailtGhss apt s spsedpeatasiwashedwith nopmethanalt iThe fHigies vae ( 11. 83

g) was | LAt | -2 chl = : i, Oni N gl aci al
acetic %glglgg?t%@g?dnﬁg réatgrtllggrtﬂﬁgsfu}n&x‘tg%regr\%géd g{l@?{ogg{ﬁzir]%d%ﬁaéé@gq@g ?B%C for 2
hours. TEbkitioh xiasl fiktetvd anaklediledietvis@ogdorited angive N-(3-afiperRbroiephsalylj-he
precipitate was isolated, washed with water and dried under vacuum_ There

was t Hus.bBimatixybrpzapide(l dd - mipudpbp AeT | NVH Baequmimy dCRIG10 3 -88ls, Uded

sul phur e a0 B2 G- ERb BBy Pal efthy TR 312 T 28R fheofper S5 e fE0)

N- ( 2- chlgooed41 H), 8osohemy| ) pht hal i m de so obtai ned and sul phuric acid (30
m ) which was cooled in an ice-water bath, the rate of addition was such
that the internal reaction tenperature did not exceed 30C. The resulting
cl ear scﬁxutiqg“was stirred at anbient tenperature for 1 hour. A m xture
(250 rﬂ)% and water was added and the precipitated 30 solid was

i sol ate NJNIhBro-8c3LiEhoYiaebétizamid®pReNAP-3 4bditn Phd bRtk mide
I\I—(2-chl—a?o- 4-f1 ugro 5-nitro henylg?gt hi;fllls‘rﬁ de as a@lsol id (17.9 g); NMR

Spect rum ( COGYloyphotinglgengzelyl chlasde ( a} way\gided|te9960¢ed sdution o2H) , 8.0l (m
PCT] CooaTe AR Bt e T SardiRbIONy eaide Dy pktf § o et ¢ aci o
(6.5 M )re@RnHikfukE€Fadfifired and heated to 115°C for 18 hours. The mixture was allowed to
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 diethy! 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;
Cy6H,N3,OsCl 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



heated to SOC. Iron powder (9 g) was added foll owed by portionw se addition
over 10 m nutes of N-(2-chloro-4-fluoro-5-nitrophenyl)phthali rﬂztﬂca'Sw gp.
The resultant m xture 5 was stirred and heated to reflux for 2 hours. The
m.xture was cooled to anbient tenperature and basified by the addition of
sol i d sodWM%APtonat e. The nixture was filtered and the fPFVEERPUOI9US
evaporated. The residue was partiti oneg bet ween net hyl ene chloride and a
sat ur at ed aqueous sodi um bi carbonate S fGtion. The organi c extract was
washed with a saturated agueous sodi um chl oride solution, dried over sodium

sul phat drigdibeppaidsnecaigne)dpatiaiipm(QQ. 38 2d and trlugneddd ml) was stirred and heated

N- ( 5- I

S~( ecf‘%ﬁ}@o ( 1§ h%;o;% @\dgxoirg%eﬁ(%)e szlﬁcl(?@hl{f&x%%a@l@w d% g) aﬁgﬂgxin (m 2H).
7.96 (mtcrﬂbﬁratul‘éa&ﬁi eﬁmawwwm M Hydr%BHloﬁBdc@9ﬂ‘heB&[ﬁédﬂlb PRade v Uzklhemhadded
to a mxture of N-(5-am no-2-chloro 4-fluorophenyl}phthalimde (2.9 g),

3hfh et IPpheartrasd sagiv hyshoxide spdutippoandcexireeted avith3ting aggtates The drg@etcm}aa?ne
2 18
hours S s el MeB T Andy PRl e Foshlbal e RRL RS hRBR R osBert

and washgilida dehfindvh 4 3anKaliel bAhethyRAYRAISFidE ARP BletRHb PR R nE Oi‘l‘xbtré Qas and
water. The organic solution was drieéed (MySO4) and evaporated. The residue

was tri tthusebseinedhNep- re@mwlllmbenm}’émoﬁl@lml(i)&ng obt ai ned was isol ated and

hed with d t.h .di et . 20
\gﬁf aiene\élvI N ( Ze(& gﬁftblF Ceflé %?‘81 go.‘!' %‘:ﬁ?‘ﬂﬁf ﬁ%{ a%% ﬁ{)’ﬁi e(rﬁ%rl}\é? X gﬁf“ﬁ&%nzam de
as .a SO'Blﬂar{o?(ﬂrﬁggﬁlas sti¥Rd %&Héﬁéﬂ% 10 PAEEsto)g h')oucxas.4 'flﬁa m@c'fl)re v@as%@aﬂdﬁte(ﬂ-md
728(m 3 2 (m 2H), 7.94 (m 2H), 8.02 (m 2H); Mass Spectrum

i H+ KB&harﬂSld@d&/aSACImf)cdlhyth&ddlh@l aﬁaIMrhydtOCthrmtﬂcai smdadl,one(ﬂhérmib afihae (0. 68
m ) andrre | ene chloride (4 was, stirred at anmbient tenperature for 4
rour . 1! w?{&rera?lgl%gvaarwﬁ%ﬁw@% %igh msquv@ﬂaedcm Y5 e BeRERPsalg ¢ he

resulta $ho sh ASalyrat

sodi um ¢ I or| e sﬁ%ﬁs(ﬁré@t i e%dgggvﬁtﬁ suI p(E Zr%g éelvﬂgo?gtgga)qﬁ}her

\IQI-Ia?St fph 3mttalm&d42(5211‘HI) h | ) - 3- di net hyl b d lid
am no- | or Qropheny i me am_nobenzam de as sol i

(1 26 g) xghyl aéﬁ)@i%)”a%a d(tgasepf)“on@%ﬂn‘(@ omewl%ac(‘%road s,

) 7% &?r@&é% ym%"é%f‘o ol o me DI CZalopo e iy 530"

~ g CCT \ﬂﬁkﬁxrred\f@ BONSO8 mbient Fecapgphtarel 4The mixture was evaporated and azeotroped
N[ 5- (4- acet gxybenzam_do) - 2- chl or ophenyl ] - 4- cyanobenzam de PCT/ 6899/01491
Oxal yl cHiteralerde (o 3nmymh9§nc§&awltcbo idg (9.7 eddMass pegeimupy MH 222.

4- acet oxybenzoic acid (0.57 g) in nethylene chloride (1 S m) which had
been cooled to OC. DWMF (2 drops) was 5 added and the m xture was stirred at
anbi ent Eeadmpledt ure for 4 hours. The m xture was evaporated to give

4- acet 0x benzoyl chl oride which was used without further purification. A
mi xt ub@ Bfl2tohioress-of- @mnabfwnﬁéomamédcyanobenzamlde

N- ( 3- am no- 4- ridine 15 m
vvag stirred anE:Jy ate ﬂ@ég@@%’&ﬁ@&%oﬁgd $ﬁ§&§d g%xl}@él%vag)s/ cool ed(to )
anbi ent Ne(mmur@l@ﬂpheﬁ?l;me@awmu&wmqoamge) thgchiyRekthe(0.81 ag),d sol ution
10 ( 175 m ). The precipitate was isolated, washed with water and dri ed.
The mat efdihetbpaminopyridige (881 ghand m@ybyxe ehlotide (%immanaimgmamngﬁstmdlaéa
using a xture, of xan and te en Ther
e on ARl ShEERR BrI8HRn e Ees ARt St Ty RitogfRE

( DMSQOZS) sctutior( dnd vaith watér. 28hd &garﬂb"})has% v%'s drﬁ:d (Méﬂb,)aﬁd E3a;{dﬁ&ted- The redid8l (m

15 4H), 8.12 (m 3H), 10.08 (s, 1 H, ; Mass Spectrum M+rH+
434. was purified by column ch:omatography on 5111ca gel usmg 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 (d, 1H), 7.18 (d, 1H), 7.93 (s, 8H):
Mass Spectrum: M-H399;

30 Elemental Analysis: Found: C, 65.4; H, 3.7; N, 13.1;
C,,H;N,0,Cl 0.25H,0 requires C, 65.2; H, 3.4; N, 13.8%.




Exanpl e 15 N-[ 2-chl or 0- 5- ( 3- nor phol i nobenzam do) phenyl | - 4- cyanc?sw 20
Usi'ng an anal ogous procedure to that described in Exanple 14,

3- nor phol i nobenzoyl chloride was reacted with

N-+( 3- am no- 4- chl or ophenyl ) - 4- cyanobenzam de to give the title conpound in
42% yi el dVOrRBPect rum (DVBQb) 3.13 (t, 4H), 3 .73 (t, PARCBYOT (5 1
H, 743 (m 1 H, 7.6 (d, 1 H, 7.8 Et.g 1H, 8.06 (m 3H), 8.1 (m 3H),
8.17 (m 1H); 25 Mass Spectrum M+H+ 461" . Exanpl e 16 Pharnaceuti cal
conpositions _The fol | ow n% illustrate representative pharmaceuti cal dosage
forms of thelheNLAamipo-ges &gowyhé’dcmpg?wtdwsa%ﬁ ygarting magrishvapei ng

termed " v, for therapeutic or prophylactic use in humans:
~~acT~ R@%gf%gé‘»%% (a) Tablet | ng/tablet Conpound
) 4-Cyanobenzoyl chloride (11.92 g) was added slowly to a stirred.solutidf@f Lact ose

= T = 182. 75

Cr os car4rehlpensd-nifssnilipe (10.4 g) in pyridine (20 ml) and the mixture was stirred and heatedtas Maj ze
starc 9% W ) T .. ... . 2. 25 Magnesi um

St oneh, BTl WA, PREhBhure was covled 1o ambient teriporanie &R PRMPE R Tater, ||

ng/ t abl @50 GAy@Rred for 30 minutes. The resultant precipitate was isolated, washed with water
Ko e 50 10 Lactose

St or oo i S3&av! B 0d,) 7.78 @, Th, 805 G, 3H), 8.1 (d, 2H),8.58 (5, 11y, 1099480 2°
Pol.yvi nyfl{pyrrol idone (5% wWv paste).................. 2. 25 Magnesi um
Stearate. . .. ... 3.0 15 (c) Tablet 111

nmg/ t &bl et Cofpouimh (3.6 g) of the material so obtained was added to a stirred suspension of iron
X .. . ekt e e e et e e e g e e s .0,
Ph. Eur . Powder (10g) in a miixture of ethanol (130 ml), water (30 ml) and glacial acet:l'c 8:3& &%%S.Se

Croscar TRl 086 SRR HHRed 10 7§QC for ‘1'hour and thereafter, whilst'c%ro'c7 gaf\i/gled by tHt-alditidn Mai Z€

starch paste (5% WwWv paste)...................... gnesi um
st ear at ef sodium carbonate.. The mixture . was.filtered and.the filtrate was evapor@tedd Th€eag3sltdne
/ |l e Co
Y0 ©3PS 0113 was Sied in water for 3 hours. The solid was isolated and dried o giys theguigtbse
I\P/Qg =48 - starting material (2.7 g), m.p: 237.7°C;” NMR Spectrum: (DMSOd,) 5.4 (s, 2 6.8 (m,
PC T/ GB9H), 71494, BR), 7.4%(@, 99}, 3996@, 24§ 8 B) dn2Ey 1036 (5,(13). ng/ m ) Conpound
K e 5.0 /o w/ v1M Sodi um
hydroxide solution......................... 15. 0% v/ v0. 1M Hydrochl oric acid
(to adj 0 7.6)5Pol yet hyl ene gl ycol
400E§£Im Hé ........................ 4. 5% w/ v\Water for injection to

| 00% f ] | nj ecUking ahlahdl0gdm/ prbdedure to that described in Example 5, the appropriate benzoyl

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

Table 11
Cl CN
CONH NHCO
No. ®RY,, Note NMR data Mass
T | 3,4.5-wimethoxy 3.78 (5, 3H), 3.88 (5, 6H), 7.37 (5, 2H), | M-H

7.58 (d, 1H), 7.72 (d, 1H), 8.02 (d, 2H), | 464
8.05 (s, 1H), 8.10 (d, 2H), 10.02 (s, 1H),
10.64 (s, 1H)

2| 3,4-diethoxy T. [ 1.38 (t, 6H), 4.09 (m, 4H), 9.83 (s, 1H), | M-H
10.62 (s, 1H) 462




Conmpound X ... . 0/o0
w v 10 Sodi um phosphate BP.......... ... ... ... . .. . .. . .. . ... 22 OCT U ~.6 /@
w vO0. 1M Sodi um hydroxide solution...................... 15. 0% v/ v\Wat er for
injection to 100%g)Injection Il ( 1 mg/m, buffered to pH6) 15 Conpound
) G WO 90960 0 oPGlGEMIN Sodi um
phosphate BP............. ... ... ... ..... Jg 0 2.26 /owv Citric
aclid. ... ... e e 0 0.38/0wWyv
Pol yet hyl ene glycol 400 0 3.5 / wvWter
for injlecdi oR-hyere009R20( h) Aer osol | ng] M6SEP B (d, 1H), 7.23 (m, 1H), M+H
) Sor hi. t.an
trioleate.. |....... 7.42(d, TH), 7.62 (m, IH}Oflg @“Frbiil'bhl orGF1 lior o
methanel ... .|...................]....] -7.-995d,-ﬁ-1, 89@2@2}5[ 9844 f{pmor et hane. .
................................ 490.0 Z Qc1J 2902 7. 7] "PCTI'GB99/ 01491 30
2 2 act| 2002 WD 99/ 59960 -47 (i )Aero$dDi6#ikgy/kl)Conpound
X e e 02 S0r-bi- L an
triol eatet. |2-hydroxy-4-methoxy |~ 1375 (s 3H),6.52s, 1H), 6.61 gmsrihlleh| oMt jyior o
methanel ... .|........ ... ... ... .. ..., 7-50-(d- 159). 93RS A i dy met hape | . . .
.............................. 280. ODi| chl ér’o@t’ r'ag(uéro?a’gﬁéande.’?%@.’ g
.................. 1094. 0(j ) Aer osol | | Bigdm D Bs8undH), 10.64 (s, 1H),
) 1 I 2. S10Sor bit an
trioleate...|......... ... .. ... . .. . 10.68 (s, 1H), 12.2 (s, IH) 3 /38Tr i chl o of | ugr om
et hane. F—=—To—7x — ATy o O obnch dftuo rettrare . . .
....... 5| #temetylpiperazing bl oy ch Gi%Pet Par 1iUGE GEVRERET, #R) T T MER
e ! .. 191. 615 (k) Aer osol{l Vng/ mogqapxrnd.52 (d, 11{2), %gz (d, 1H), 474
...... e L. 2.5 0ya
lecithip....|....................... | 7.91.(d,2H), 8.0.(d, 2H), 8.12.(m, 32D)7Tr}i chl orof |
uoromethane.|...................0..... O Ty Di.chl or odi f | uor ofret hane. .
....... .......................1086.(?%%%@0?@13%%’& Juoroethane. .| .... ...
W - 6+ -|-3-(4-methylpipétaZ-1 Y ML TENT A GQURIHNG 5 (4, 2}51)03.92 (d, 2H). M+H
mgEthanbl ... ... 722, TH), 7413, 1H), 7.5 (4, 1H), . . .| 47300
~l25Water. ... 300

1.t 11- Dpdecy|l azacycl ohept an- 2-one. . .. 7:58 (4, 1H), 7.72 (m, IH)jéoﬁ(pP?%byl ene ;
Ce 8.1 (m,-2H); 10.06 'Eq)H . 16l 73RET{15y BP9/ 01491
Not e 30| The |above fornul ati ons nay be ob néli ne)d Oby gsonvinti on(g{r I?)érocedures
wel | knpwi i{ri-ibephplias maceut i cal| art .| 0183gnt, 2Bl)£1.39 (a) 2H); 3.288h, Q&) ehMexH ¢
coated py cdnventional neans, far 91 5

2 OCT 2002 WO 9 9960 -48
PCT/ GB9P/ 01491 exanpl e to provide a ddatdi @y 25D, &8¢ (my Bk 7ddddatld). pht46dI 4t e.

The aerpsol {formul ations (h)-(k) may ed J i it h standar|d,
nmet er ed| dosqg aer osol di spensers,| and ?’ﬁ‘é@ug‘%ﬁﬁgg E%fétﬁtsgﬁsy? itap
trioleafe and Soya | ecithin may |be remagedhy.oqq, HIY, gro9qd] ¥¢), SWSpendi ng
agent such as sorbitan nonool eatle, sarbitan sesquiol eate, E)ﬁl)ysorbate 8Q0. 5

pol ygl yeerol| ol eate or ol eic acild. .,|(d.2H),9.68 (s, 1H), 10.62 (s,

Notes

I. The standard procedure was adapted to the following :-
Phosphoryl 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)
5 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 diethyl ether and dried under vacuum at 55°C to give the tabulated
compound (0.026 g).
10



~ 2 OCT ~ WD 99/59960 - 49 CLAIMS A conpound of the Formula | R3 (R~)m~ O
( 2) RNFormula 1 H~ (CH2)g R4 5 wherein: PCT/(GB99/01491 R and R~, which
may be the sane or different, are selected from hydroxy, C’l (189), 7))
mer capt o, 88% bdgy! thio, am no, C, _6alkylamn no, - (C, _bal'k¥ e 869/d1%1
car boxy, oxycar bonyl , carbanmoyl, C, ~al kyl car banoyl ,
di - C, bal kyl car banoyl, Ci1 6al kyl sul phJ:,n;yJ C, _bal kyl sul phonyl ,
aryI sul phi nyl , aryl sul phonyl, C, bal kyl anmi nosul phonyl , 10
-(C, ?L anm nosul phonyl, nitro, cyano, cyanoC, _balkyl,
hydr oxyg—% -~ |, am noC, baI kyl, C, _bal kanoyl am no,
C, bal kszcﬂﬂm-l(éﬂﬂydﬁb,bcﬁ?zamﬂbhﬂﬂﬁ?l]73-ﬂllo_xlb34-[<<amﬂ’|)qi$mer£iima| kyl,
C2_6al ken C2_6al kynyl, halo, trifluoronethyl, aryl, arylC, bal kyl,
aryl G, &TYKMS}Z"‘W@FH oaryl, heteroaryl C ~alkyl, heterocyclyl and

het er ocycl yl p_ar I n mand/or p
is 2 or 3 eaghe%%@,c%?n %” "%E gﬁ?‘?&)&fg&s@%ﬁ%agné%d %‘f)glrnéa'n% is halo,
cyano50oN-@G-aminb2-&Qst6phéhyl)s4 @yefhoba{zdmﬁﬂc(o@ @I ¥uefo-cycl oal kyl vvherel nR is
optionally substitut ed with up to 3 substituents having any val ue defi ned

f or eacHh-(Rmghypiperaz®m- byl)benzomracao@ 26 g)ahdl pyadioe (2 mb) \ehlshlhad been cooled to
i n-vivo- avabl e ester. thereof: wi.th the proyviso that

N5 (3~ BT TR RSACEPD BISHIA S Hisyies eueoAS BB prpessbise 85 Hen siprcL:
N- [ 2- br 9gBomrs( Ine Wk@Rexyd RLRRi QRY Watt: 38d RIS Mrtdd Ve Y SO DHR SREAM A was

N-[ 2- chl or o- 5- (3- cycl ohexyl propi onyl am no) phenyl ] - 4- acet oxybenzam de, 25
N- [.2- chiisotateds WaSheclywittotieshy ptherindriyied ninder)vabemy b 554Ch mxem(ymatrhnanbtdmed

N- oro: 5- (3-cyc¢l ohe nyI am no) phenyl ] - 4- hydr oxybenzam de and
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'S

wher ei n roxy, ~nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy, am no,
met hyl am no, Tat Byﬂham-nem rhettly eyl na iy )benzdicaichiisadian o stactatghaatgrial was

met hoxycgr bonyl , ethoxycarbonyl, tert-butoxycarbonyl, cyano, acetam do,
acet yl tagiegdy folipsy Shyl ethyl, propyl, isopropyl, butyl, tert-butyl,

(1 o, P o 9L g B 9 R 9B P
fl uorls, tﬁd&th}dmlr&r@hrrﬁn‘ﬂnd gcdténiftile 212ah1)3vasdtifted and heated to reﬂux for 2 hours
The mixture was evaporated and the residue was purified by column chromatography using a
1:5:94 mixture of triethylamine, methanol and methylene chloride as eluent. There was thus
obtained 3-fluoro-4-(4-methylpiperazin-1-yl)benzonitrile as an oil which slowly crystallised

to give a white solid (12.47 g), m.p. 60-63°C; NMR Spectrum: (CDCl;) 2.37 (s, 3H), 2.61
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 hydrochloric acid
(30 ml) 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 ml) which had been

cooled to 0°C. The reaction mixture was allowed to warm to ambient temperature and was
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PCTI GB99/ 01491 . -51 4. An am de derlvatlve of the Fornula | according to

claiml wherein R is hydroxy, nethoxy, ethoxy, cyano, fluoro, chloro,
nor phol Example 8- net hyl pi perazin-1-yl; mis ~ 1 or 2; 5 p is 0; RBis
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har naceuti c cce tabl e salt ereof. 6. A conmpound of t Faornmul a |
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15 evaporated. The residual oil was purified by column chromatography on silica gel using a
49:1 mixture of methylene chloride and methanol as eluent. The material so obtained was
triturated under diethyl ether. There was thus obtained the title compound (0.084 g) as a
colourles solid, m.p. 187-188°C;

NMR Spectrum: (CDCI,) 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, 1H), 7.5 (d, 1H), 7.88 (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,,NFOQ, 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-dimethylaminobenzoic 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
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t hereof, under standard am de bond form ng conditions, wherein variable

groups are a$0’@d¥ailadiumion-earbom{010hgwetasdded o astyredisnepansioalof gheaupo i s
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\ OOHFormula V or an activated derivative ?‘%gereof, with an aniline of
t he FOr wab remaved By iltsNion andCheiikmtawhsiewappraigd~ Thespli¢reeitue was purified by

column chromatography on silica gel using a 49:1 mixture of methylene chloride and

N-
N-
N--

methanol as eluent. There was thus obtained the required starting material (0.74 g);
NMR Spectrum: (CDCl,) 3.0 (s, 6H), 3.78 (s, 2H), 6.7 (m, 1H), 6.92 (m, 2H), 7.05 (d, 1H),
7.30 (m, 2H), 7.37 (m, 1H), 7.68 (s, 1H).

15
Example 9
N-(5-benzamido-2-chlorophenyl)-2-amino-4-methoxybenzamide
Iron powder (2.79 g) was added to a stirred suspension of N-(5-benzamido-
2-chlorophenyl)-4-methoxy-2-nitrobenzamide (2.13 g) in a mixture of ethanol (100 ml), 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 (0911 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
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10%: () isr&ajfe(:)d, 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 g); NMR Spectrum: (CDCl,): 7.58 (d, 1H), 7.88




10
109" F109%&’ () - @" 10%& ()-" 6S10%& ()-[[\h] Q**_} A?bC&SFg#109%& () -, 109%& ()-1)#1
O(yegtyé‘)i) I #ig?ﬁ ) * dEbC&SF10%& () - &@*10%& () - ! 10% 8o 08 200k
& ()-! 100/&"??9’59%%{’ a’>bbchbC&$F&) 109 ()- ($10% ()- &y&z S &lichIsn

109 ()-$! 109 () - #- #10%& ()- !

109& () - ¢ cccoddddEbCESFLIM 0% () - L2" T00& ()-° 0" $109& () 109%&’ () - 9&-

ig%ﬁ Y 19%}1?]8 ‘g%fg%lﬂ ??525&%@%%& 2 %@aﬂdéﬁ%«lf gg>haBrbC&$FI 10°/<z&

()-"10%8& ()-A m%QL(#é c(f)ettﬁnbll@?/éﬂ &1, Xm@e@%@ﬂgﬁn())ané%@ti% dold @AY WhRARADGESFY!
002& ()--#10%2& (

W&OWR&h@te@tdﬁ%&l(op DWHESOK) (Was @daboRowkd B boftionekedBdhica®met 3" 10% &' () -

0 f 109 - 0z &' -Y
T 10% 6 (9 RS PRN PR Seats Rl yide (508 e) gThe resutant mixture
1% 08/43 g)sg’ sﬁl}reﬁﬁ#dlﬂe t()%%%} f%?@’%&xfs) TR mikP$ (0ol daRP BRBMH: Sl $
" 109 ()an@bm@y tlﬁ%&dl(tl)mbfscﬂsltsoddﬁntﬂﬁﬁl@mﬁé&h(x)uré W9l Ejed HAERE () - 10%
& ()-, #10%&' () - s10%& ( 3 uu9vj vvw®<dEan&$F' $9) - #109&' () - $10%& é) S&10%&: ()
- 8$109&! ﬁ(lt)rat&#faiewotc)tc iTihe gesdue was pRstipnehbe Rercmsthylans ¢

0% () o ORI 20 AU HADR (il AP ReSAARGEES & 10%

10sF: M Js@t%&téa aquan{s{s}oh}&ﬁ ERBGESFHI N frded Jved B 38Iphite ahd 'e$dMBE & () - : !
' $10%@3K %& 10% h& ()-"10% hé& (z%-}~t ~~ZWdEbC&$F! S10% h&' () - #10%
h& ()10 Thems Was t{l)ls @%m)@m (Cyamaing-Peddy9ig: f;‘lucgfrp@@%ml&hel)mxﬁe@a@lm DELO%

na: () o S epgh; QACRIA B Y PR ATl R T e 0 190 2o,

h& () - 3wmom9&na)z91/<m xV4/ 10I $10%& ()-!: $109%&' () -
"10%& ()-1s10%& ()-10%& ()-9%0% ()- 10 h] odE4/ 10!: $10LG 109& () -
109%&' () - 10%& Ryyidps (Z@%J)wasvdqe@%a(nyucfurqgﬁ ~(Ppming-ddloro-

101 10, ELE0LE (RO 100 O R A g o0

ed YNG 51Ghd Hetdflerhidtde! (20 %&3 And-18¢ APUEre(WasA@rred at ambient temperature for
109%&' () - &5&10%&' () - &3" 10%& () - $DSaBYNC
18 hours. The reaction mixture was diluted with methylene chloride (200 ml) and washed in

turn with a saturated aqueous copper sulphate solution and water. The organic solution was
dried (MgSO,) and evaporated. The residue was triturated under ethyl acetate. The solid so
obtained was isolated and washed with ethyl acetate and with diethyl ether. There was thus

20 obtained N-(4-chloro-2-fluoro-5-phthalimidophenyl)-3-dimethylaminobenzamide as a solid
(2.46 g); NMR Spectrum: (DMSOd,) 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 methylene chloride
(40 ml) was stirred at ambient 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.
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(0.813 g) and pyridine (15 ml) was stirred and heated at 100°C for 16 hours. The mixture was
cooled to ambient temperature and poured into 2N aqueous hydrochloric acid solution

10 (175 ml). The precipitate was isolated, washed with water and dried. The material so
obtained was purified by column chromatography on silica using a 7:3 mixture of isohexane
and ethy! 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)phenylj-4-cyanobenzamide

20 Using an analogous procedure to that described 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 (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), 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:
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11 &39%4° 109Z& ()- 1092Z& ()-$Y109@& ()-3 10 10 10: 109%& () - 9f 109%& () - O*gdELC

1! &3%4 &byl 0%Zi&ibfek 11 109&Z& () - ! 109Z& () - mg/tablet
Compound X....oocooerernineiinireeee e, 50
10 Lactose Ph.EUL. .o 223.75
Croscarmellose sodium.........c..coeovviencvinrccccnnnne. 6.0
Maize starch......ccociiieiiniiniice 15.0
Polyvinylpyrrolidone (5% w/v paste).................. 2.25
Magnesium Stearate........c.cceeveerrueerreneriienenernnins 3.0
15
(c) Tablet II1 mg/tablet
Compound X.....cocveninereceniecrireeecreniescesnne 1.0
Lactose PhoEur.......cccoiiiieee 93.25
Croscarmellose sodium........c.coccovveniiviccnnicnnnnn 4.0
20 Maize starch paste (5% w/v paste)......c.cccceeueuee 0.75
Magnesium Stearate..........cceveereeeecerenseeceeeennens 1.0
(d) Capsule mg/capsule
Compound Xo...coovevivemreernriierreeriie e sseeesseeseeens 10
25 Lactose Ph.EUL....cccooiiiiiiiiiiciiirniic 488.5
Magnesium......ccovcviniriiieninnereiene e 1.5

30
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1M Sodium hydroxide solution............c.c.cue.... 15.0% v/v
0.1M Hydrochloric acid (to adjust pH to 7.6)
5 Polyethylene glycol 400.........ccccoocveviiiirviernccns 4.5% wiv

Water for injection to 100%

63) Injection II (10 mg/ml)
Compound X...oooieveeeimieericereneeereeereneeenes 1.0% w/v
10 Sodium phosphate BP.........cccoiiviivnicrnieeeene. 3.6% wiv
0.1M Sodium hydroxide solution.........c...ccoee... 15.0% v/v

Water for injection to 100%

(® Injection III (1mg/ml, buffered to pH6)
15 Compound X.....ccoovevrieire e, 0.1% wlv
Sodium phosphate BP...........ccccoeevvvvevvnieinene. 2.26% wiv
CIriC @CId..e i 0.38% wi/v
Polyethylene glycol 400........cccccocviiiiieeenninn, 3.5% w/v
Water for injection to 100%
20
(h) Aerosol I mg/ml
Compound X......coceeceerererieeinerrneeninneesnrneceens 10.0
Sorbitan trioleate........c..ccoeniniiniiiciinnee, 13.5
Trichlorofluoromethane...........cococvvvvceinvecncnnns 910.0
25 Dichlorodifluoromethane...........ccoceeccvnnncnennn. 490.0
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10Q¢| dE4/ 10Diohigpe@iZlugoghine. F. . MBLOYR! ()or..  1094.0

“ap| xv4/

109 () -93yy#109%&' ()-10%& ()-, S109& ()-| JaB4/
10! . yL$6109& () -, 5109 ()-!2s10%& ()- YO109%&' () -
€)) Aerosol III mg/ml
Compound X....cccoeveviiiinenriniininiierecieseennenees 25
10 Sorbitan trioleate.......c.ocovceieineniniiecenncniiens 3.38
Trichlorofluoromethane..........c.cococevevcinnnnee. 67.5
Dichlorodifluoromethane............ccccoovicnnncn. 1086.0
Dichlorotetrafluoroethane...........ccccoccciniennnnne. 191.6
15 (k)  Aerosol IV mg/ml
Compound X......ccceereriiirrnierinreneeneeenirenne 2.5
Soya lecithin......oceeveeveerivivireniirciereerreien, 2.7
Trichlorofluoromethane............coccoveieninnnnee 67.5
Dichlorodifluoromethane..........ccocovuecvecvcnnnen. 1086.0
20 Dichlorotetrafluoroethane.........cccooeeevencncne. 191.6
()] Ointment ml
Compound X.....ccocovevieiienieenentierce e 40 mg
Ethanol.......ccocoiiiioiiiiiienccreccneeeeenne 300 pl
25 WaACT ..ottt 300 pl
1-Dodecylazacycloheptan-2-one..................... 50 pul
Propylene glycol......ccoovrviiiiiicvicineneennnen, 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
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Formula | H

R! and R?, which may be the same or different, are selected from hydroxy, C, calkoxy,

(CHp),—R*

5 wherein:

mercapto, C, salkylthio, amino, C, salkylamino, di-(C,_éal_kyl)amino, carboxy,

C,salkoxycarbonyl, carbamoyl, C, calkylcarbamoyl, di-C, salkylcarbamoyl,

Ci.salkylsulphinyl, C, calkylsulphonyl, arylsulphinyl, arylsulphonyl, C, salkylaminosulphonyl,
10 di-(C, salkyl)aminosulphonyl, nitro, cyano, cyanoC, calkyl, hydroxyC, calkyl, aminoC, salkyl,

C,.¢alkanoylamino, C, alkoxycarbonylamino, C, salkanoyl, C, c;alkanoyloxy, C, calkyl,

Cs.galkenyl, Cy_galkynyl, halo, trifluoromethyl, aryl, arylC, calkyl, arylC, (alkoxy, heteroaryl,

heteroarylC, (alkyl, heterocyclyl and heterocyclylC, ;alkyl;

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! is 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)phenyli]-4-hydroxybenzamide,
N-[2-fluoro-5-(3-cyclohexylpropionylamino)phenyl]-4-hydroxybenzamide and
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R? is fluoro, chloro or bromo;

25 qi1s0;and
R is phenyl which is optionally 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, trifluoromethyl, phenyl, benzyloxy,

30 pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl and 4-methylpiperazin-1-yl;

or a pharmaceutically-acceptable salt thereof.
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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
(©) for the preparation of a compound of the Formula I according to claim 1 wherein R' or
10 asubstituent 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 claim 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.
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