. ; €3epPnppgDyb>| 6TP"e '" 166166* WO 00l 18 DERI VATI VE bR 2003
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present invention are inhibitors of the production of cytokines such as
Turmour Necrosis Factor (hereinafter TNF), for exanple TNFa, and vari ous
menbers of the interleukin (hereinafter IL) famly, for exanple IL-1, IL-6
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production of other. cytokmes such as [L-1.

20 Abnormal levels of cytokines have also been implicated in. for example, the
production of physiologically-active eicosanoids such as the prostaglandins and ieukotrienes,
the stimulation of the release of proteolytic enzymes such as collagenase, the activation of the
immune system, for example by stimulation of T-helper cells, the activation of osteoclast
activity leading to the resorption of calcium, the stimulation of the release of proteoglycans

25 from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis.

" 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
Jjoints (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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di stress syndrone), and in the production and devel opment of various |
cardi ovascul ar and cerebrovascul ar di sorders such as congestive hgamaR 2003
di sease, myocardial infarction, the formation of atherosclerotic plaques,
hypert ensi Qp, ods?dse! €t aggregation, angina, stroke, reperfusqichddiosiay:
vascul ar injury including restenosis and peripheral vascul ar di sease, and,
5 for exanple, various disorders of boneg .netabolismsuch as osteoporosis
(including senile and postnenopausal osteoporosis), Paget's disease, bone
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\ 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



R4 H\ / ON\i (CHz)g -Q wherein R is (1-6C) al kyl or hal ogeno; mis O,

| ,2or 3; 15 R is hydroxy, halogeno, trifluoronethyl, cyano, nercaPt R "2003

vitro, am no car boxy, carbanoyl, fornyl, ( 1-6C)al kyl, (2-6C)al kenyl,

{2-6C) al ky 1-6C) al koxy, ( 1-3 O al kyI enedi oxy, ( 1-6Qallrylthio, (
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-[(1-6C) al kyl ] am no (1-6C) al koxycarb , N-{1-6C) al kyl carbanoyl, N

N-dl [( 1-6C)alkyl] car bam)yl (2-60) al 'kgnoyl (2-6Q) all canoyl oxy, (

1-6C) al kanoyl amno, 20 N -( 1-bhQal kyI suI pharmyl , NNdi-[( 1-6C) al kyl]
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1-6Q) al kylam no, N, N-di-[( 1-6C)al kyl] carbanoyl-( 1-6C)al kyl am no,

am no- (2-60C) al k{ﬂiﬁm no, @) I kyR3am no- (2-6C) al kyl ami no, di-[(

1-6C) al kyl] am no- (2-64& N ( 1( al kyi - hai ogeno- (

1- 6C) al kyl ami no, N_-( ) Ct al kyl ami no, 10 N-(

1-6C) al kyl - ( 1-6C) al koX y N-( 1- 6C) al kyl - cyano- (

1-6C) al kyl am no, e& 1- 60 al kyl/- ) ( 1-60 al kylam no, N-( 1-6C)al kyl -(
1- 6C) al koxycar bonyl ( 1-6C) al kyl'am no, ( O) al kyl - car banoyi - (

1-6C) al kyl ami no, N-( 1-6C) al kyl N-(1- GC)PI car banmoyl - (1- 6C) al kyl am no,
N-(1-6C) al kyl -N, N-di - [ (1-6C) al kyl ] car hgnoy! §( H% 6C) kyl ani no, m—(

1-60C) al kyl -am no- (2-6C) al kyl am no, N-( 1-6 C% %ﬂl -(1-bQal kylamno IS
(2-6C) al kyl am no, N-(1-6C)al kyl-di-[(1-6C)alkyl]am no-(2-6C)al kyl am no,

hal ogeno- ( 2- 6C) al kanoyl am no, hydroxy-(2-6C)al kanoyl am no,

(1-60C) al kaxxbPr Ok @lacdamyl @maﬂ@geng ano- ( 2- 6C) al kanoyl am no,

car boxy- (2- 6C) al kanoyl ant no, Cﬁlal koxycar bonyl - (2- 6C) al kanoyl am no,

car banoyimis®; Q) at kanoyl am no N - (1-6C) al kyl car banoyl - { 2- 6C) al kanoyl am no,

N, N_-dj-((L-6Q) al kyl]carba 2- 6C) al kanoyl am no,
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Ay sul P L R i, V-2 rbonsd (1 &) atramayy, &M no. heteroaryl,
N,N-di-{(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (1-6C)alkanoylamino,
20 N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]}sulphamoyl, (1-6C)alkanesulphonylamino,

\ N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-~(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-
(1-6C)alkyl, carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,

25 N,N-di-[(1-6C)alkyl]Jcarbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,




25 heteroaryl-( 1-6C)al kyl, heteroaryl oxy, heteroaryl-( I -6C)al kox«h MAR 2003 ,
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30 heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-

(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
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N, N- di car ba 6C) al kanoyl, am no, (

di -[(I- 6G‘)leﬂ(k)gllk]oayrmanbonyb-r(%é(bﬂhmmtaaunomlrbgrn«ad{k-ﬁCMltwosMna;r
| t th 20 In . thi t th [ t
21 oyt 151 e ey Bt A P Ha R B AR G SR RRORPOY Sy oups .
Ho I fi
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for the s aln versio

br anched- ar@[(l-&@)aykyl];ﬁxﬁuwz-%@q&lkmﬂamnw opyl" are specific for the
branched-chai.n version on An anal ogous conventlon erI i es to other
generic t‘éfrl?"rs‘s%qrt’ €156@19 lyd anvc(d raCoatkexy rayl OXY’rFQSlF‘aF Oas certain of the
conmpound e X Lac r
racemc ?No(rzfl @5]’%’ glp’thje o?’ ﬂ’ﬁg(lg@\éo iem’)é‘é‘?wﬁé@ car lﬁélat oﬁﬁ&la\{rﬁn&

i nvent 20 rmoylahmtearylsulpmcﬁxy&eﬁma; N4aqnsxaplxa:ﬁoy1hargp(2-6@)lalkynmmniue lestervagleni c
form whi ch possesses the ﬁro perty of i nhihi tlﬁé cytokines, in particular

TNF. The hejeroaryb{k6Ghalleyls hetenontylasy; heteroasylrd-6glkeny, beteroreydamine, by st andar d

synt heai SFSIBRTFberyS TRl Bop Rl SCH Ry e B AR D s o
00/ 18738 (116C)aflcyi4aHA8] Ketdrddryl @fsnylahfifio, qfet@owmemsnﬂ@ﬁm Simlarly,
i nhi bi tory properties agai nst TNF Brn? be eval uated using the standard

| abor at org-mmmlqu@myb heterparyd-( CéalkamQBémunSuﬁlﬁ;tﬁMY@PWdtem@CWbﬂ— t he
generi 65" AU GRS Heteeb e, ARy PEHUBE) AL Cna&bey i laFolN-(1-6C)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl,
heteroaryl or heterocyclyl group in a R' substituent may optionally bear 1 or 2 substituents
30 selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl,



A suitable value for R or for a substituent on QZ when it is arylu OMAﬂCﬁOm
the aryl group 5 within a R substituent or within a substituent on X Is,
for exanple, phenyl or naphthyl, preferably phenyl. A suitable value for
R, R- or Q~ S heteroaryl, for the heteroaryl grou 1,501 or
R' substitudf glpﬂéz group, for a substituent on z when it%@’ﬁg{’ﬂ?’j‘gﬁ&yl
or for the heteroaryl group within a su ﬁt_ituent on Z is, for exanple, an

aromatic 5- or 6- menmbered 10 m)nocycllc ring, a 9- or 10-nenbered bicyclic

ring or a or l14-nmenbered tricy each with up to five ring
et or oat D TSEIRIETiserbamomh Sy f?ﬁ)eﬁcas DR Lo A1 AKaR YY) el € Tur y1 |

pyrrol yI .. Imdazolyl, pyrazolyl, thiazolyl,
i sot hi azo @)ﬂiia&xﬁ&é%@bﬁk ang y+’, triazolyl, tetrazolyl, pyridyl,

pyridazi rp/iso Pk 2m di nyI pyrazi nyI 1,3,5-triazenyl, benzofuranyl,
i ndol yl', benzot hi ophenyl, benzoxazol yl, 15 benzim dazol yl, benzot hi azol yl,
i ndazol y|R isdwidioky haloganp triflgotometiyl, cypra aareaplay pitrog amiriez satbeyy.,

i bonzot 1 maoR Rl o REHI edt R GroC AR i RS 2 -

di benzo- kl%@hl&&laﬂﬁh@ oP Bl esedikyiiino; phenoxa2| nyl, dibenzothiinyl,
phenoth|a2|nyl t hi ant hr enyl , benzofurop ridyl, pyr|d0|ndolyl, acrldlnyl or

phenant hrR'ds aspino, bt -éCéalhjdaymtoudryﬁ(l-6CBﬂll®d indeging- 91|-6C)aésbsldzleﬁ(9]alky2z0mtm-

| dazol e YESE 0L K SR RSB it RS-

benzoxaz Qby)aRAZ e ClulyllaERIOL U RELY lanihAfRSC)Mlylaife? of Ur azany!

qui nol yl,” i soqui nol yl", qui nazolin ul noxal I ny napht hyri di nyl ,
car baz0 >(I1 -6Cb)alkglann1fm(21—n6¢balk3dmbmnzdlt[h] 60 )adiylJanimo- @aﬁﬁ)aﬂcy}dmmnpr e preferably

penyot ur 2&22{@@%&@#& @tlﬁﬁ%ﬁipf N3RS o3-Sty amin,

di benzot hyent on R4
or @ mghﬂ??%@?&(i{ﬂ 1“6&2%& ] ‘#1 rgﬁﬂgm@é?(%g -(4 86 oup %E’Hﬁlﬁ a R or

R4 substid t&ﬂ)hlkpramtm-m-ﬁcaalmbﬂwnﬁnmtdx-(m @)all@l]athb (em)au@noﬁammo,

non- aromath saturated or partlal)lﬁdqsatura ted 5. to 10-nmenbered monocyclic

or bi cyclar®’ /s hejerqagyh, IEP&TP%WHIVQC bhﬁt&f%ﬁﬂo’g’eh@é‘i"éﬁ’lﬂ@ﬁ)@%%bn ni t rogen
and S”gfs)rﬁé eroakglam%?o R ;‘:111@( rth%l’d q@yfmﬁ Q ) IMOL nyl,
ZI ny erazi

pi peri |ny peridin pI per

di hydr 0IO>N4(ﬂ46ﬂtydlkylt1&ttéra&yli(lowralmmho, hétdﬂaailyleﬂbényma:ﬂinayl or fl 4 MAR
208 WO 00118738 PCT/ GB99/ 03144 -14 tetrahydropyrimdinyl, preferably
pyrroli d|h¢ter_oa,rylsulpbmdammwJxe;qroarw@ulph%nm&etgpmlrﬁwﬁhlkap plamine.n-i -yl or

hono er, roups, or
for var s G et P AR RIERY heooy T (R Rl 9" 1P
het er ocymewro@b@umnwo; NL(-6R)aley]-Iktétbeyelyl @fiind| Hdteroé}elﬁf(mhlkﬂanﬁno

het er oc roup on a substituent on %I ncl ude: - for hal ogeno: for

(1- 60 35 |J;H(1-6 kxlzle@@pqubér(wc)albylamm tmowpmbmlmm( 1- 6C) al koxy: for

(1-60 aI car 15 f
Nedi -1 LTSRS A e S Y Ph SR Mao; nechyl . ethyl
propyl, iuT)aARMMoyRfinbSird Whersih any ¥, he®Pshrylor }ilatero@%ély%u itla ?c‘pr opynyl ;
nethoxy, et hoxy, propoxy, isopropoxy and but oxy oxycarbonyl ,
et hoxy c arsbbstithent praympripoalhbheay | on dubstituents sclected from hydroxy, halogeno,
(1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

25 N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, (1-6C)alkylamino and

| di-[(1-6C)alkyl]amino;

qis0,1,2,3 or 4; and

'.-.

Q? is heteroaryl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroaryl-

30 (1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoy! or heteroaryl-(2-6C)alkanoylamino and Q? is optionally substituted

>



«tert;butoxycarbonyl; N nethylcarbanoyl, N-ethylcarbanmoyl and IT MAR ZUR?
N- pr opyl car banmoyl ; N N-di net hyl car banoyl, N-ethyl -N-net hyl car banoyl and
N-di et hyl car banoyl ; for (2-6C)al kanoyl :acetyl and propionyl;for
(1 6C) al kyl ami no: met hyl am no, ethylam no and propyl am no; for

- ((1-6C) al'*KQI0p/a§B%ho: di net hyl ani no, di et hyl ani no and PCT/GB99/03144
N-et hyl - 20N- et hyl am no; f or hal ogeno- (11§C) al kyl : fl uor onet hyl ,
chloronethyl br ononet hyl , di f | uor onet hyl*;' “di chl or onet hyl ,
di br ononet h g‘ 2-fl uoroet hyI 2- chl or oet hyI ~~d 2-br ofroet hy| for hydroxy-(
1- 6C) al kyWithHy drag:3ystbstityants seleptd from lstdngy, halogenes irifjearnyriethyl, cyano, mercapto,

d253- hyd f Kk
ot hoxyrmot UTE: SPREBYe et s o SO 32 alRs Y g SEeltomr,
3- et hoxyqr- e@)@hk&@r(lcs@)my(eném@@ a lsayalmmmh:y&lky@ugmamet hyl, |
- cyanoet hyl and3- cyanopropyl for am no-(1- Kyl : am norreth I

I% C_Ia_;n Ggget (iy6C)a1k§dmlpiweyhy1-6€hﬂ®lmnn@f[ﬂp§¢)alkyl]§mm@ (Atdpﬁll@w&rméﬁgbf)/ 18738
or nm nonet hy

et hyl am n f@@ k%ﬁwfgﬁﬁﬁ lhéﬂ:)aﬁ‘ﬂﬁaégﬁé n&n@gﬁlﬂ‘%’ g et hyl am noet hyl

and 3-net 6C) al kyl :

di net hyl ai%( ??E%B?B%l%t@ lk;ﬂfo ometcﬁg (3'1 }idgl%%%néy%oet %yl Y

2-di net hyNamdMﬁt—dity)hlkyI]shlﬁhaﬁidth(h-ﬁbaaﬂ:mﬁwlﬂmdylarﬁuoikallesﬁmlklws for R, R

or Z and suitable values for a substitu ncl ude: 10 for

Ly 66{@@)@}@“6%*10&?19{@(01h@e&w%&:@@%ﬂp RO S DT (L REINY- 18 1 o
60 o kB SEREL-6E i alind fr-50R X HE ARy LARhoR t6Challrt,

for N dmyﬂlsldl-[ﬂ@ﬂﬁmmmh@-l(l-6C)‘Jlk)(l,2¢aﬁﬁ):@l(k~ﬁ®a/lkﬂ[f( DGC)aﬂIadeycarbonyl (1-6C)alkyl,
het eroaryl - (1-6C) al kyl : benzy ghen yl et hyI ﬁhenyl propyl and
3- pheny| peaspgmoylyd I‘llSle_Naﬂcﬁ@aIM aprmendlyoClkehoxy and 2- napht hyl oxy:

2 phenyi pRou i RoedsCb 3oy FEEHIT I Ao RERE TR el BRatko R "
benzam dO(l%@)ai’kdEg k@,@ squo hesTyiRSY, BAABoYY- glrrsd;ghlkd,\k)phenyl sul pharmyl
phenyl acet am do and 3-phenyl propi onam do; heteroaryl neth

-heter oaﬂyﬁ@)alﬂsqucalbm-ék-éﬁ)a}kqwmﬁybanwl-éhQCEIWQH)@P?CPﬁdb}dyarbamoyl-

15 (1-6C)alkoxy, N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl]Jamino-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano-
(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino,
carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,

20 N,N-di-[(1-6C)alkyl}carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl}jamino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,
N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-

25 (1-6C)alkylamino, N-(1-6C)alkyl-carbamoyi-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoyl-
(1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino,
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-

30 (2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,



for heteroaryl-( 1-6C)al koxy: heteroaryl nethoxy and 2-heteroaryl edp%)é; 2003
forty-(1-6C)al kyl -heteroaryl am no: N nethyl heteroaryl am no; for
het er oaryl - (1- 6C) al kyl am no: het eroaryl nmet hyl am no, 2-heteroaryl ethyl am no

and 3-heteroaryl propyl am no; 30 for N-(1-6C)al kyl -heteroaryl 0.4 MAR 2003
WO 00l 18738 155{%99/ 03144 -16( 1-6C)al kyl ami no: PCT/GBII/03144
N- et hyl het er oar yl net hyl am no and N net - 2-heteroaryl et hyl am no; for

het er oar yl - (2- 6C) al kanoyl ani no: het er oary1 acet ani do and
3- het eroaryl propi anam do; for heteroaryl -&/I - 6C) al k'ox¥ 5 ( 1-60) al kyl :
het er oar yNridta¢aaliprigarhgmoyloA2thGlalkaneylpminm NNudifl{ -6 Glatkyl]carbamoyl-

T 80) ol iyt RRRRLE i o B EARR iy AAClABRB T 6 Conlkpnoytamin,
ag g jm|3[< hledie[_( D&C)(all@l]@ﬁﬁfﬂoa(fﬂ-mmdﬁbylahﬁﬁo,l‘irﬁll I 136 )allkyh drel-0a6 G Jatkoxy,
- al kyl am no-

1- 60) al kyarykxnerdugmoy Nrfd t¢elyl-aaiapinerpirb et @alkolpmmonb-dr @lalkybatylrl ) - N-m

oL ! RG0S, SO B R AT B RGTY  19 o'

2- het I . o f
eter 052;?@)%1?@:%2@.%%}%%5%%? § M 1-60R1KH, *Ea@ie%e@?héﬁ&}'ﬁd@ér@ﬂ?i or

het er ocy net hoxy and 2- heterocycl yl et hoxy; for

N- (1 - 6C) dllk6C)akkoxy hetesoatylamirion b-(1-6@)aligy] Hetoevandgming. hetiernarylA0-6@alkylamino,
o B 0 B A o
e BRI SN A s Ao
N- net hylD Hett@roayelyt, hgtenmdyblyl-Ghi6Ghalkyld héteroey tlylox 2, Hetdrecyntyle(l Y6 @alkpkp i no;
A PIE R R R R IR S———,
R R T
N- ( 1- 6C) ditetatbeyeBisniphoyyibmino, N-heterocyclylsulphamoyl and heterocyclyl-
(2-6C)alkanoylamino, and wherein any aryl, heteroaryl or heterocyclyl group in a substituent
15 on Q? may optionally bear 1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl,
(1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, (1-6C)alkylamino and
di-[(1-6C)alkyl]Jamino;

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

20 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
alky! groups such as "isopropyl" are specific for the branched-chain version only. An
analogous convention applies to other generic terms.

25 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
carbon atoms, the invention includes in its definition any such optically active or racemic
form which possesses the property of inhibiting cytokines, in particular TNF. The synthesis
of optically active forms may be carried out by standard techniques of organic chemistry well

30 known in the art, for example by synthesis from optically active starting materials or by

’



5 { 1-6Cal kyl am no-( 1-6C)al kyl : heterocycl yl net hyl am nonet hyl, 0 4 MAR 2003
2- heterocycl yl et hyl am nonet hyl and 3-het erocycl yl et hyl am nonet hy

N-het erocycl yl met hyl N-net hyi am nonet hyl, N-(2-heterocyclyl et hy| )

N- net hyl am norre | and N-(3-heterocycl yI propyl) N-rnethyl am 4 for
(1-30Q) al kyl%(?\g% 85%%/: met hyl enedi oxy, ethyl enedi oxy and propyl enedi oxél’ t0 for
(1-6C) al kyl thi o: nmethylthio, ethylthio apgl. propylthio;for

(1-6Q) al kyl sul ph| nyI rret hyI sul phinyl . et yI sul phi nyl and propyl sul phi nyl;

oy scIBHU SRR S5 ShiPeshts BHBRY NG Mo xtuaca

(1-6C) al r . Ef%g onam do; 15 for
N (1- GC)a?‘%ﬁ¥l aH %}am%ﬁyr%f?e ﬁ“ﬂ@ﬁﬁ am)gl) ﬂg%%lﬂléﬁée}ft hyl sul phanoyl ; for N
N-di-[(1-6C) a$th;alb]eswzdh|1ﬂsefnt)§hle geherd-rddivelshgfesed mhabvoyy lindhate those set out below.

1- 6C) al kanesul phonyl am n t hgnesul phonyl am no.and et hanesul phonyl am no;
for N (1-6C)ahisyia qv@eygan@rfg mmmwuam%Q h@wyﬁ #ret erfRetheRpA 8igHPani no

for halco ( I %) Y, -
N ot ng SRR A Bl or i dSn} de RIS ramBIE pheny) orsaphtl -
di fl uoropfefetabll hhmyhl ororret hyl , d| brormrret hyl , 2- fI uor oet hyl, 2-chl or oet hyl

and 2-bronoet hyl ; hydr oxynet hél droxyet hyI H_)groxyet hy| 25 for
(1- 4C) al | coxyA Euitaty walug for R'g eyan eqtt@tj}«amewl fso beterearylgrqup witdhinl ky!

d 3-h
et hos R IV B rEy S R s BB TR by o 1 TR o he
2- cy anoefiditbaryllgroup Raglity sulistichent szy@mor&rbthgw Ah BRFRLBYL or &nrRMbeRAt hyl ,

i -am noet hyl and 3-am nopropyl ; 4 MAR , 2003 WO 00/ 18738 PC Cl GB99/ 03144
-18 fdP monooad)canug;|ae&nqnd0(mqmw¢1bwychcm wya b#ni qrdﬁsnmbered tricyclic ring

Ch o R AT PR e AR, AGBlR A oL K oot
- 60) al kydxadipfEh! Srdomatitw, oﬂt@&m&%&ﬂﬂﬁﬁm&ol}r 9% 19»/ kdonaet hyl,
2-di met hyl am noet hyl and3- di'net hyl ani nopropyl ; for car boxy-

1- 60) al kxybthxaamlbb»ym@amyl tlﬁadwzolbdxt}mzdﬂyl, tetgizobyliuycidt, hyﬂld&mmynnydmppyl
and 4-car box

1066 o) m@éﬁ”tﬁhﬁ%%emfw%émxlceﬁnsawmmemmlyl
et hoxygag ony ﬁ%’lh q&@fﬁ‘iazgﬂitl QKX%Iﬁ%%&MyI quinolyl, isoquinolyl,

1- met hoxycar 1-et’'hoxycarbonyl et hy

2- met hoxqmnazbbnmll @llhtyxa,lmybk:hmmynyi; mp’nyli)etdn)m caﬁbamiyrh.dﬂpmmoﬁnmyl pr opyl
d153- I | met hyl ,
T Car bar Db PO e e sidibe e hiriohesy b Ky, B EgoRmy

60 al ko RERERIE IR hoteelioh iteneoniny s phspeitsinyl tsadpoyl, beofuropyricy,

N_- pr opypyeiioldolyy,| aceitingl oﬁpﬁdiiamﬁhbmb'!;c’préfaﬁbw ﬁ.@lhﬂlﬁenb’l oxazolyl, isoxazolyl,
- (~"N-et hyl. car barmyl ) et hyl , 2- LN- net hyl car banoyl ) et

2- (- N28t imyjdazak WC}:@& hd, 150thiazolyl. pyridvly Bﬁ%ﬂ?ﬂ%rnyﬁwdmzbwr@zmyl

Iltll-gt ﬂlyl [%l"zg@a%%car ahoy]| %M?Wnﬁcﬁ%ﬁ%ng hy%:ar%lgg‘% %@{Mﬂﬁet i

1- (_N, N-idtapeiyhybenssfsaraiyl) qﬁxhyllyl iSQuinotyl, quinazelinyl, qainbediinyl, hﬁlbﬂllj}l'ndmyl
2- ~N, N- di net hyl car banpyl ) et hyl ,
carbazolyl, dlbenzofuranyl dibenzothiophenyl or xanthenyl, more preferably furyl, thienyl,

isoxazolyl, thiazolyl, pyridyl, benzothiophenyl, benzofurazanyl, quinolyl, carbazolyl,
25 dibenzofuranyl or dibenzothiophenyl.

\ A suitable value for R' or R* or for a substituent on R* or Q* when it is heterocyclyl or
for the heterocyclyl group within a R' or R* substituent or within a substituent on Q? is, for
example, a non-aromatic saturated or partially saturated 5- to 10-membered monocyclic or
bicyclic ring with up to five heteroatoms selected from oxygen, nitrogen and sulphur, for

30 example pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyt or



Q 4 MAR 2003 WO 001 18738 PCTI GB99/ 03144 -19 ., 04 MAR 2003
2-LN, N _-di et hyl car banoyl ) et hyl , 3- (*N, N- di net hyl car banoyl ) pr opyi

and4- (_N, N- di et hyl car banoyl ) but yl ; f or

hal ogeno- ( 2- y: 2-chl or oet hoxy, 2-bronoet hoxy and 3-c ;5
for hydr oxy-‘?@oggﬁgﬁ(kaxy: 2- hydr oxyet hoxy, 3-hydroxypropoxy, PCERBORAL

2- hydr oxy- 1- net hyl et hoxy, 2-hydroxy-2-prppoxy and4-hydroxybut oxy; f or
(1-6C) al koxy- (2-6C)al koxy: 2- met hoxyet hoxy, 2-ethoxyet hoxy,

3- met hoxypr.opo 2- et haxy- 1- net hyl et hoxy .and 4-ethoxybut.oxy; 10 f or,
cyano- (1. RSBIRF BT IR ety PUre iR Sty e L B prapasSdioe.
car boxy- ( pipepdiitl géﬂ/ﬁ&ﬁbﬂg%tlhﬂ)_(y, 1- car boxyet hoxy, 2-carboxyethoxyand

3- car boxypropoxy;
(1- 6C) al koxycarSniabl¢ viluesLor aktionsyR nRt, RS ey R Sarbiaysy binfot hariops substituents on R* or

et hoxycar hgnyl met hoxy, 15t ert - but oxycar bonyl i.net hpx

o ot oy L RO oh BT bOTBRICR BONY MR R S 0B aPsHoleicroaryl or
1-6C) al . ?{,]% - Eé&myl et hoxy; f or -

N (1- ecg?‘ﬁtff‘%‘a’?g%{ﬁ%%ﬁé% a té?(?.i met hyl car banoyl nmet hoxy, 20 ~2-

| V- et hyl cdstiamtapehg.et hoxy and3- ~N- mifubid, clilofoabioyio) anddedosy; for N N-di - ((
1-6C) al kyl ] carbanmoyl (1-6C)al koxy: N N_-di net hyl car banoyl net hoxy,

2- LN, N- di den(iyaakpanoy! ) et hoxy andnethyTzthyl nopylciserrprryd epd tasy byt opoxy; for
am no- ( 2- | . A- am noet hoxy, . 2-am - met hyl et hoxy, 3-am nopropoxy,
2- am no- Z%rpe hé}ﬁ%lg%naé'xy and 4- anvnc‘)'éﬂ'?%ﬁ(dﬁry ‘or

(1- 6C) al kybramia®alk@ny@C) al koxy: 2- mehpyiami ngrepyayy, 30
2- et hyl ami no- 1- net hyl et hoxy and 3- et hyl ani nopr opoxy; 0 4 MAR 2003 WO
00/ 1873¥ fa(155Cakoxy:25 30 for di - Petha¥y) ehaxyl PrORPXG (SPPOEPYEY ok hutokpy

hal ogeno- (2- kvl am.no: . for hydroxy-(2-60C) al kvl am.no: . PGIl GB99/ 03144
BT G AR A R e
2-di net hyl am no2- et hyl et hoxy, 3- dité}pg,ﬁw*@mbaﬁﬁr opoxy and

4- di net hyl ani nobut oxy; 2-fl uoroet hyf am no, 2-chl oroet hyl ani no,

2- br onpet ffign M+ 466)allgyltarbamopl: opy| aiN-methytedrbamol, ti-ethylcabamoyland

2- hydr oxyet hyl am no, 3-hydroxypropyl am no, . 2- hydr oxy-2- met hyl pr opyl am no
and 4- hydroxybutyl am no; for (1-6C ‘PQQB%QIP%P al kyl am no:

2-met h 3 7 1 v 1;%1 i Te

3-et ho%ﬁ%ﬁ@%?cﬁﬁl%%ﬁ%l %m;@%l%%%%lgﬁnonémyl arﬁﬂ ﬁ%?amoyl

2- cyanoet hyl ami no and 15 3- cyanopr epdNa¥ddiethyldadpamgt;boxy- ( 1- 6C) al kyl ani no:

car boxymnet.h i 1- car boxyet hyl am no, .2-carboxyet hyl anm no and
3-car boxy%‘i’%éiaﬁ@aﬁmyl'f or (1-60)al mﬁ@aﬁm&m i 6C) al kyl ami no: for
car bamoyl 411 @) Akuh@m@:no:  for N GluBiaming YeatARRmEANY propylamino;

for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino and N-ethyl-
20 N-methylamino;
for halogeno-(1-6C)alkyl: fluoromethyl, chloromethyl, bromomethyl,

difluoromethyl, dichloromethyl, dibromomethyl,
2-fluoroethyl, 2-chloroethyl-and 2-bromoethyl;

for hydroxy-(1-6C)alkyt: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
25 3-hydroxypropyl;
R for (1-4C)alkoxy-(1-6C)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl,

2-methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl;
for cyano-(1-6C)alkyl: cyanomethyl, 2-cvanoethyl, 1-cyanoethyl and
3-cyanopropyl;
30 for amino-(1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethy! and

3-aminopropyl;



. ( 1-6Qalkylam no: for N, N-di-[(1-bC)alkyljcarbanoyl ( 1-6C)al kyl arﬂ' n%: .
nmet hoxycar bonyl net hyl am no, 2-(ethoxycarbonyl)ethylam no and 3- 4 MAR 2003
tert - but oxycarbonyl) propyl am no; carbanoyl nmet hyl am no and
2- car banoyl gt hyl apgj_no; N-net hyl car banoyl net hyl am no,

N- et hyl car bg&%’{)l% hyl am no and 2- (~N-net hyl car banoyl ) et hyIPa(“rﬁ’(r;\lc;)s;w03144

N, N- di net hyl car banoyl net hyl am no, N N gigg hyl car banoyl net hyl am no and

2- ("N, N- di et hyl car banoyl ) et hyl am no; ~ MAR 2003 WD 001 18738

PCT/ GB99/ 03144 -21 for am noéﬁ(Z- 6C) al kyl am n%:a{ 2- am nopet hyl am no,

3- ami nopriep{i-6@iatylamingril iC)alkplat mesthylamipomsthyb cthylemingmeddtlut v ani no; for
(1-6C) al kyl am no 5 (2-6C)al kyl am no..  2-net 190 41 10 for

di -[(1-6C) al kyl ) ami no 2- et hyi ani nge?’ﬁ@%ﬂ%wj&?‘gé@?@mﬁ%@%y| am no,

3- et hyl am nopropyl am no, 3- et hyl 2néthyiamiRythflandB-methylaminopropyl;

2- et hyl am no- 2- net hyl propyl am no and 4-net hyl am nobut yl am no;

(2- 6C) al Kot dinf(h6C)alkpl)aminay| ani noet hyl ani no,

2- (N-et hyl - t hyl am no) et hyl am ng -di et ' -am.n -
2-di pr ogf:léérﬁ)%phyl am no, 3-di m{aﬁ??éﬁaﬁ’ "ﬁ’%e%@q}ac{%&%%gyme&w’

3-di et hyl am nopr opyl ani no, 2- di metjbyimafyRenidodimil R-dRh&Bylagithethyd A d

4-di met hyl am nobut yl am no; for N-(1-6C)al kyl - hal ogeno(2-6C)al kyl am no: 20
for N (1-6C)al kyl - hydr oxy(2- 6C) al Rydimethytaminepréps.

N-(1-6C) al kyl -{1-60) al koxy(2- 8€) al,kyl am npo: 30 for . A 3
N-(1- 6C) al kyl -%‘&E'&("f{‘%&%ﬁ lﬁyga‘ghﬂu 8}.(‘H N!‘tagfec"ﬁﬁ’ﬁf g“éfﬁg‘r‘f"?‘-‘%ﬁ‘—‘h‘é’cﬁ% b SnPH;

N- ( 2- br onpahdel ) - N- et hyl ami no and N-(2- br onoet hyl ) - N-et hyl am no;

N ( 2- hydr oxyet hyl ) - N- et hyl am no, N-(3-hydroxypropyl)-N -nethylam no and
N- et hyl16 Mof &yh{id6C)alletlhy| ) am no; Nema B¢phehlylethyivetplenyhirbyyl)aadi no,

N- net hyl - N- ( 3- met hoxypr opyl ) am no _a dmld- et hyl - N- (2- met hoxyet hyl ) am no;

N- (cyanomnet hyl ) - N- met hyl ani no; S-pheppRoRyB3 WO 00/ 1 8738

for aryl-(1-6C)alkoxy: benzyloxy and 2-phenylethoxy;
for aryloxy: phenoxy and 2-naphthyloxy;
for arylamino: anilino;
15 for N-(1-6C)alkyl-arylamino: N-methylanilino and N-ethylanilino;
for aryl-(1-6C)alkylamino: benzylamino, 2-phenethylamino, 2-phenylpropylamino

and 3-phenylpropylamino;
for N-(1-6C)alkyl-aryl-

(1-6C)alkylamino: N-benzyl-N-methylamino;
20 for aroylamino: benzamido and 2-naphthoylamino;

arylsulphonylamino: benzenesulphonylamido;

for N-arylsulphamoyl: N-phenylsulphamoyl;

for aryl-(2-6C)alkanoylamino: phenylacetamido and 3-phenylpropionamido;

for heteroaryl-(1-6C)alkyl: heteroarylmethyl, 2-heteroarylethyl, 2-heteroarylpropyl
25 and 3-heteroarylpropyl;

for heteroaryl-(1-6C)alkoxy: heteroarylmethoxy and 2-heteroarylethoxy;

for N-(1-6C)alkyl-heteroarylamino: N-methylheteroarylamino;
for heteroaryl-(1-6C)alkylamino:  heteroarylmethylamino, 2-heteroarylethylamino and
3-heteroarylpropylamino;
30 for N-(1-6C)alkyl-heteroaryl-



PGT/ GB99/ 03144 -22-for 2003
N- (1- bC) al kyl - car boxy- (1- bC) al kyl am no: N- car boxynet hyl - N- net hyl aRitn¥AR
andN- ( 2- car boxyet hyl ) - N- et hyl am no; f or

N (1-60) al kyl -{1-6C) al koxycar bonyl -5

(1-60C) al kyi g"rgt{r?és grret hoxycar bonyl et hyl - N- net hyi am no, PCT/GB99/03144
'-N-(2-ethoxycarbonyl et hyl ) -N-et hyl am 326-

andN- (2-tert - but oxycar bonyl et hyl ) - N-net hyl am no; for . N-(

1-60) al kyl - carbanmoyl - (1- bC) al kyl agg no;.N. car banpyl et hyl - N-net hyl am no
and10N- ( éhéﬁﬂ%@t hyl ) - N- et hyEaWFHH,lhf’F‘HPmYWP*Xe‘Hﬁm no

N-(1-6C) al kyl - N-(1-6C) al kyl car bangyj D Heke¥d AVlefRiamino:

N- (_N- et hyl car bamoyl et hyl ) - N- nenfgiyﬂly#grrlrllgng, elofodtlettfylamino;

N- LNN- et Hgt lsterbapis(2-6@atkphgyldhimet hatermarylacesamlido and 3-heteroarylpropionamido;
N-[ 2- (- N-net hyi car hanpyl ) et hyl ] - N-net hyl am no; 15 for N-(1-6C)al kyl -N
N- di - [ ( 1-fedessrearyFd6Dakeyy- ( 1- 60) al kyl ani no:

N-(-N, [ car bamoyl net hyl ) - '

N- E 2- LRF, RL‘E??"P%?’EW car ba?lmyl ) e%/hi/l T%Mﬁk%%&ﬁg&ﬂ96}%"“?\’#’?”1‘?%‘8%?%‘}‘%r— am no
(2-bC) ai kyl ami no:  N-(2-am noet hyl jnd\3hetefydralptopoxymethyl; _

N (3-am nopropyl ) - N-net hyl am no and N-(4-am nobutyl)-N-nethylam no; for

N (1- 6C) dpidyeteraryln@yéplylaming (2- 6C) al kyl ani no:

N ( 2- et hyl asgnget hyl ) - N- et hyl anj. no.  N-( 2-.met byl anj, npet hyl ) - N- met hyl am no,
25( N ( 3- 16@%% no)p/)r Z)pyl ) - N- )r/ret Hbc%}gx;%awdfneth@?amﬁﬁor%mhye a d

N-(3- et hyi am nopropyl) - N- et hyl am phegipdhrylethylaminomethyl and .

N- (4- et hyl anni nobutyi ) - N-net hyl ami no; for N -( 1-6Cjal kyl -di - ((

1- 6C) al®yi ] ami no (2- 6C) ai kyl am no3-hktetoargipronyilaphinamaethet:hy| ) - N- et hyl ami no,
30 N-(2-diethylam t hyl ) --N- net hyi am no, 4 MAR 2003 WO 00l 18738
PCTJ G(899316rg¥2§6e%€ﬁ§\5§¥ et hyi ax‘i nopr opyl )PN- nmet hyl am no and

N_- (4- di peselydigmampbl o)akyiret hyﬂqua@a.gg@ét?glragqa&mraﬁaﬁ&@m&hanoyI ani no:

(
2- chl or oacet am do ang 3- chlor opr opi onam
hydr oxy- (2- 6C) al kanoyl am no: 2- hyNr@xyeseroaryhatiid)-hrote@y lapdnomgthybmidonan do;

g— ];rg'[ hgiygfz)g: Eﬁg)r/ﬁ- d(()2f 39 2|ygﬁgozg}@d;%wgwﬁ%’g%@&g&g@&%ga%h do and
R S AT e I e S b e S
: 2- met hoxycar bonyl acet am do, 2- t ehetendayciydpropyirand)3aledéracyadpipropyl;

- Car bard RGOl -CRIGEY banoy RSFROGs IHETRLRID Y ZHDSS BRIy« am o
r?r_Vane'tl-ﬁélﬁi%-girggéfag@fl?:gg{;nf gf%ﬁ&?icl\)l}lla?hm;/rg;rzbamyl ) pr opi onam do; for

N, N- di - [ hitefCyelylaridezar banoyl 20 (R-&hgiHesrogpichiiamino; f or

am no;\ﬁZ- 6C) al kan%l am no: 25 for, (1-6C)al kyl am no(2-6C) al kanoyl am_no:

2- ~N, NeQjiferdietrpocysbyirbirbGlaflevdaming; dheterocyoly pgthdaminos Arhsteresyicldetayiaminpandnd
3-LN, N_-di net hyl car banoyl ) pr opi ongmi,do. ] am do,

2- am nopr opi onam do and 3-am nopr%lg#%g%cr#g@)‘?poﬁﬁ%éﬁow am noacet am do,

2- et hyl aforN4t-6CRilkydhetedocyElyy| am nopr opi onam do and

3- et hyi am nopr opi onam do; for di-[(1-6C) al kyl]an no30 (2-dC)al kanoyl am no:
2- di met hyl-8edaaingni do, 2- di et iitaethyHsteseyslydmethylamino

and N-methyl-2-heterocyclylethylamino;
25 for heterocyclyl-

(2-6C)alkanoylamino: heterocyclylacetamido and 3-heterocyclylpropionamido;
for heterocyclyl-(1-6C)alkoxy-
(1-6C)alkyl: heterocyclylmethoxymethyl,

2-heterocyclylethoxymethyl and
30 3-heterocyclylpropoxymethyl;
for heterocyclyl-(1-6C)alkylamino-



A

0 4 ,MAR 203 WO 001 18738 -24 2-di nmet hyl am nopr opi onam do and 0 4 MAR 2003
3-di nmet hyl am nopr opi onam do. PCT/ GB99/ 03144 \Wen, as defined hereinbefore,
any of the substituents on R4 or z which conprises a CHZ group which is
attached t rhon atons or a CH3 group which is attached n b
at om may o 98‘%&% bear on each said CHz or CHa group a suﬁ’tﬁfﬁfgﬁ%g?

sel ected firom hydroxy, amno, ( 1-6C)alkoxy, ( 1-6C)alkylam no, di-[(
1-6C) al kyl ] ami no and heterocyclyl, sui tabl e substituents so forned i ncl ude,

f tituted het C h
S Byl e, et eroCy %tﬁyﬁsv%w%ftﬁxﬁir opoXY

substituted am no-(2-6C)al koxy gr y}f({(y, r OXypr opoxy,
substituted 10 ( 1-6C)al kyl am no- ?%9%66 oxy groups s c{}uwgs

2 hydr oxy- 3- met hyl am nopr opoxy, sGHsitérbeyotyiethylaminomethyl;
-[(1-6C) al kﬁl lz‘am no- ( 2- G%al koxy groups such as
3 di met hﬁ?fahln( bxy, 3-

|3V- (N?)( gﬁk&ﬁ}%&ﬁ é?—%l’)éz}l{(%\f math . ka?%%a?ggypr opoxy, substi {ut ed

het erocyclyl (1-6C)al kyl am no gr OUBSn&ﬂ@haJﬁﬁlomethyl N- (2-heterocyclylethyl)-
2- hydr oxy- 3- pi peri di nopropyl am no_and 2-hydr oxy 15 3- mor phol 1 nopropyl an no,

substituted am no- (2-6C) al kyl ani nd-metuamingmethyd agd h[n(i3rh¢terocyclylpropyl)-
2- hydr oxypropyl am no, substituted,{1- g}(}?lal kx g;gpo (2-6C) al kyl am no groups
such as 2-hydroxy- 3-net hyl am nopr i tuted

di - [ (1- 6&rql hdigyreeaidxg: 6C) al kyl ﬁ{&meﬁdmd@setﬁyﬁﬁecﬁ&cy and propylenedioxy:;
3-di et hyl am no- Z- hydroxypropyl am no,

3-[- I\I-Kstqjl(héQ)ﬁ;lk)dthmopr opyl ) N rretrkeylh)dﬂumcc}lpﬂtbwaxmrnpylana

3-1[ - ( 3, ) - N l.am d
subst ) ¢ uFEd CCRIERRPARBYENY nb- (- 1 rsRpnY, ShyGRhunT aEebYsThing °"
2- di met hydqnigags thMJlﬁiHn@P”Et hyl',  Zreflh 19H4@me&@mﬂwn§mmmsﬁmdlphmyl

3-di net hyl am no- Z, 2-di nét hyl pr opyI am nonet hy
2- mor phoforr(béCMkamthyret hyl , 2- pawo:@zandproyﬂoaylbyyam nonet hyl and

3- nor phol.i a rn~et hyl . A sui tabl e utj cal ] -acceptabl e
sal t of rgg%ﬁﬁ*ﬁgﬂ% ‘Wé For rul afqrmagi ?’cﬁcetﬂg"‘&%ﬁpﬂ“@?m b d- addi ti on
sal t ofs g, §Q Qéﬂg%?s{ull shidfhc gf’r mul and_ AR H&N a>‘1¥ul£1€’a§ﬁ for

exarrple an a d a t witfr an |norgan| or organi c aC| such as

hydr ochl ﬁrrlmu-dn{ar 60)atkyl lsulpharnpplu NN ditnetfylsulphamogl;i c, citric or malefic
acid; or for exanpl e a salt, of a conmpound of the Formula | which js

su~ci ent fo béplianesulphasy lamine: anmﬂr@apﬁulebonal%m Ad gthangsulphenylamiap; such

as a cal m@,gem umsalt, or an ammoniumsalt, or a salt with an
organi c gdlikgys)écs as net hyl am ne, dinethylam ne, trinethylam ne,

pi peri di (B6Culkapésulphogylamina: i s- ( 2Nagn@thytethandshlphomgamindd 4 MAR 2003 WO
00/ 18738 PCT/ GB99/ 03144 -25 Various _forns of prodrugs are known in the art.
For ex¢hpl es of such prodrug deri ¢2d Nywmgthylethanegphonyjagings pr odr ugs,

a2, . ot alogdREAREHIef " Ly Gogpdrilpelr BRI, brBmoeiho 2 Y 5 ')

Text book of Drug Design and Devel agiRpnémetsl, uaﬁld@umgmggsmﬁamdmgﬁ,msen and

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs
Bundgaard p. 113-191 (1991); 2-fluoroethyl, 2-chloroethyl and 2-bromoethyl
for hydroxy-(1-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl
25 and 3-hydroxypropyl;
for (1-4C)alkoxy-(1-6C)alky!: methoxymethyl, ethoxymethyl, 1-methoxyethyl,

2-methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl;
for cyano-(1-6C)alkyl: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;
30 for amino-(1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and

3-aminopropyl;



c) H Bundgaard. Advanced Drug Delivery Reviews, 8, 1-38 (1992); )J&R 200 ,
Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1 ; ana
10 e) N. Kakeya, et al., Chem Pharm Bull., 32, 692 (1984). Exanpl es of
such pro-dr e used to formin-vivo-cl eavabl e esters und
of the For rrut{?éo{’v%%ﬁ i n-vivo-cl eavabl e ester of a conpound o‘?é'ilﬁ%&’%? la |
contai ning a carboxy group is, for exanpjg. a pharmaceutically-acceptable
ester which is cleaved in the human or aninmal body to produce the parent

20 RGBSR el PO TBR AT by O 11

1- 6C) al kanoyl oxynet hyl esters, for i Ia@ [Qyﬁlgﬁg | pht hal i dyl
esters; (3-8C)cycl oal koxycar bonyI ox?‘?@d{gl aq%ih? ‘est ersys”‘m-l;l 't.lg/l Xanpl e
1-cycl ohexyl car bonyl oxyet hyl ; 1, 3- dpenbgdbm:mé’thyllmdtBhynbthghImn@rop‘ymr exanpl e

5-nmet hyl 1 di ox | an- 2- yl met hyI and ( 1-6C)al koxycar bonyl oxyet hyl esters,
for exarrpf‘gdﬂf 1% %W&l@%’&?‘bonyl oxyethyl; and nmay be formed at any carboxy

group i ounds of this inv ounds of the °
i nventi gntl ﬁc ge', for exanpl e, am% b ewggﬁm% 3?%\4 ﬁ‘{&?
phar maceuti cal | y-accept abl e sal ts tihitmehilamidizeisil, rB-dx(r&)hyﬂﬁmin&etﬁyIJanﬁC) aI kyl

such as nethyl, ethyl, propyl and i_sopropyl, preferably nmet hyl and 25
ethyl, nore preferably nethyl; and3F€hm°‘Il¥imﬁlPPer’ m p and q have any of

e o BEHBLOPACER, "0t o Robioldit EEGhURGT AP oL
and chl oro preferably chloro and Br@fBexyprepa antl dlaraRidutglhl oro; and R,

Rz, R', 16Qp and g have any of the neanings defined her ei nbefore or in
this sé@thrr(l Yalkoxpgatbonplar t i cul ar novel corrpounds of the invention; 30

(c) Q@ is eroaromati c 5- or 6-nenbered i
10-rrenber@1§6€$}ai]%1 icring with up 5 ox\y,%arl?qqg?gnﬁg{l %’fy(‘fﬁ’g’%ggp’ég\yid from
oxygen, nitrogen and sul phur ~ 1B Frbon R

PCT/ GB99/ 03144 whi ch bears a baS| o substtg%?uent%?e?{e}ct glégg%%bonylethyl
substituents for Q defined herei nheftlmxgcarbonyliedthyl, RmetlﬂXycﬂqnquth)p and ¢
have any of the neanings defined hﬁ %linbefore or i ngll S sectl | at.i ng
to particul ar novel conpounds of tH& W%ﬂﬁ‘?‘?né#th%d? Oxycazd ‘Wé“’é?@’ laﬁijratl c

- or fsmenbered nonocyclic ring oR_gy g@q‘oer ed 5 bicyclic ring
W|th up to five ring heteroatons sele(&gd&? né% ygen, nitrogen and sul phur
whi ch beafo carthewyk(Is6@pikyl:uent sekabaraolylfnety, amarbmno@ldﬂlylbmcz&b&ybﬁaihpb,

i-(( 1-60)a| kyI] am no, am no-( 1-bQ al kyl, ( 1- GC)aI kyl am no- {

1-6C) al kyl, di-[( 1-6C) al kyl] ami n@0d3-amemayRiepy ani no- (2- 6C) al koxy, (
1- 6C) al k 1- 6C) al kyl 2- 6C) al koxy,
am nZJa( ZyE&éﬁi@ﬁBf:%m%QL%%yGC) al k3(/l am nZJaloy(]ZagnC)ngl l(<yl am) ﬁo oxy -1 (

1- 6C) al ky(T-a@jatigd:( 2- 6C) al kyl am no, NNméthilc@aGambidyrdetigi no (2 6C) aI kyI am' no,
N-( 1-60) al kyl - ( 1-6C) al kyl ami no- (2-6C) al kyl am no, N ( %alkldl
1- 6C) aRy! ] ami no- (2- 6C) al kyl ani no, Na?ﬂ!ﬂ&ﬁfb%ﬂ%@ﬁﬂwh%moamc ampylmethy
1 6C) al kyl am no( 2- 6C) al kanoyl am no,;_n~y.
-[(1- 60) al kyl ] ani no- ( 2- 60) al kanoyTonRehylearbamoyliethyl,

het eroaryl (1-6C)al kyl, heteroaryl - qme@g&dfwoymﬁ{ggr ocyclyl,
het er ocycl yl - (1- 6C) ai kyI and | 5 heteroc C) al koxy, and wherein

any heteroaryl or heterocyclyl gro@pﬁﬂrme yls@rbmozdnnﬂ&th 2—@1¢thy&mrt@mqyﬁ)pthyl
optionally bear 1 or 2 substl tuents % | -6C) al kyl,
(2-6C) al kanoyl , amino, (I-6C)alkyl S?F?ﬁ(‘ﬁ eggyc!faf ¥ I ] am no; and R,
R2, R Qs%rNrNcg [gngcmm}égrbgﬁ%ypf t he neani ngs defi ned hereinbefore or in
th| s section relating to particualar novel conpounds of the invention; 20

(e) Q@ is(lab6Gmilei:oar omatic 5- or GNﬁmmctbﬂcmbmcxlmcﬂwln ng or a 9- or

10- menbered bicyclic ring with up ﬁ‘L ete selected from
oxygen, nitrogen and sul phur whi cth Eﬁ T?é °yme"§n'gr 3 substituents

sel ected from hydroxy, hal ogeno, . 3\ NIdidth l&%ﬂq&!qa&h ], cyano, vitro, am no,
carboxy, ( 1-6Qal kyl, ( 1-6C) al ko>'<" I‘? 1}13 C) al’kyl enédi oxy, (

1-6C) al kyl am no, di-[( 1-6C)al kyl] le(mm;mc(ﬂl)aleﬁ&)rmby{hﬂwtar bonyl, 25

(2-6C) al kanoyl , hai ogeno-( | -60C) aI K al 1-6C) al kyl , am no- (
I -6C)§ kyl, ( 1-6C)al kyl ani no-( | 1+ ca(r:fgﬂm ge%yéC) aI kyl ] am no- (

1- 6C) al kyl , hal ogeno- ( 2- 6C) al koxy, %%ﬁﬁet@czﬁ‘%}h%&l

1- 6C) al koxy- (2-6C) al koxy, cyano- (



. carboxy-( 1-6C)al koxy, ( 1-6C)al koxycarbonyl-( 1-6C)al koxy, 0 4 MAR 2003
am no- (2- bC) al koxy, (1-6C)al kyl am no- (2-6C)al koxy, '
di -[ (1-6C)al kyl ] am no- (2-6C) al koxy, pyridyl, imdawyl, 30 pyridyl-(
1-6C)al kyl, imdazolyl-( 1-6C)al kyl, pyridyl-( 1-6C)al koxy, inidazolyl-(

1- 6C) al koxy WOUIBBRS; di nyl , piperidinyl, norpholinyl, piperaZiGlyFBIs3I44

- 6C) al kyl pi perazi nyl , 0 4 MAR 2003 WO go_/ 18738 -27 PCT/ GB99/ 03144

4- (2-6C) al kanoyl pi perazinyl, pyrrolidinyl™( 1-6C) al kyl, piperidinyl-(

1-6C) al kyl , morpholinyl ( 1-6C)al kyl, piperazinyl-(_1-6C)alkyl, 4-(

1- 6C) al ky! pi perazi nyl - ( 1- 6C) al kyl 2-QLN-diegwjartamayDeByber azi nyl - (

1-60C) al kyl, pyrrolidinyl oxy, piperkdi;ayl.ox -{1- al kyl pi peri di nyl oxy,
pyrrolidinyl-(2-6C)al koxy, piperi d?%&?&%‘&%ﬁéox@@p@pﬂa‘%

nmor phol i nyl - (2- 6C) al koxy, pi perazi m—x%;_li-ain@é@ﬁéa{f%oyl)bu(ylﬂ'

-60) al kyl Pi erazi nyl -éfa-l6C) al koxy an

4- ( 2- 6C) aloax hnlegénsr lleppy: ( 2- 6C) ZicklorogthoxmR-BromaathoxRand Rchinropropoxy;

h foth Lags defined her ei nbef t hi ti | at
Lo part Pl BRSUEROCREORFds of ¢ RESTRILHTSn S HyREPEgropot arpdronm enyl

oxazol yl, isoxazolyl, imdazolyl, pyagdéxy, Qmi},a;oq#.}ngrotj,@,glgjdazoi yl, 10

pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, bénzoturanyl,” 1 ndolyl,

benzot hi ophenyl, benzoxazol yl, ben4hpirdaytmitady; benzot hi azol yl, indazol yl,
benzof ur azanyl ui_nol.y) . {,soqui nolyl . quinazolinyl, guingxalinyl or
napht hyr L RPCKR GO, bettettotiphsts orsion it aribeizrorrom
those defined in paragraph (c), (d).,Qkhox$)- i i ¥ , RS,
R4, m p and g have any of the mea%l ngso(xgelflﬁﬁdggeﬁgsg?élﬁgfe?}bgyggmfﬁzt hi s
sect i orlOrforr aydnog 146€)akorgr t i cul ar cyauahethoxy Groydsoettfoxy laad Broyandpropoxyt 9) @
is 2- orof-fugé)l(, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, 3-, 4- or

5- i soxazoloy Fardexy-(120Clkexy; i daz ol GArboxymethoxy. lngarbgkyethpxy, 2-carhoxysthoxy
S-thiazolyl, 3-, 4- or 5-isothiazo]yla - A-pyridyl, 3- or
4-gyridazinyl, 2-, 4- or 5-pyrimdiny ?559x5§$°£§¥¥1y| , 2-, 3-, 5- or

6- benzof ufoa(l¢6C)alkoxydarbohiyl-or 6-indolyl, 2-, 3-, 5- or 6-benzothi ophenyl,

20 2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimdazolyl, 2-, 5- or
6- benzot Hila®orikpxy:3- 5. or 6-i ndamethgxycadoprmesioxy Lt arbonylngthoxg, or

7-qui ngkyl, 3-, 6- or 7-isoquinoly] . 2 - Qi ngzolinyl , . 2- - or
7- qui ngkal inyl, or 1,8-naphthyri di;g_gél%§,qu§agb§1{yg_¥1%a§w{zﬁﬁ?thpﬁdgﬂmny@o&
optionally bears | or 2 substi tuenﬁlﬁﬁah@@tcmoﬁﬂ%@pb%se defined in

" , , R, m p and g have

par agraph_ (c), (d) ogﬁéet her ei nbefore; and R,

any of t her s&bamei(h Wed hereithamoylmethexy 4nd 2-¢arkamsesdethoxy;r el ating to

parti cul ound f the invention; , (h) @ is a heteroaromatic
or B SO RB TR R

5- or 6- ring, a 9- or 10-nenbered bicyclic ring or a
13- or 14qregyalkesd tricyclic ring QasdthyMarbamtyimhethbxy e ring heteroatons

sel ected from oxygen, nitrogen and sul phur whi'ch optionally bears 1, 2 or 3
substi 20ents 30 sel ected from hydr2y-ethykdatgmeyl)ethoxy dndor onet hyl , cyano,
vitro, am no, carboxy, (1-6C)alkyl 1- 60) al kox 1- 30 al kyl enedi oxy,
(1-6C) al kyl ami no, di-[(1-bC) al kyl ]%f@?(!'ﬂ&? %bea"%}y@l’ Y:)zoos ' WD 00/ 18738

- 2% PCT/ GRPRIQAL{(1-dC)hnbAcatvsmeyrcar bonyl ; and R, R-, R3, R4, m p and g

have any of the meanings defined hereinbefore or in this section relating
to parti cddt@l)alkoxyl conpounds of tNN-dimedryldachamoylmethoxy,
2-(N,N-dimethylcarbamoyl)ethoxy and
25 3-(NL,N-diethylcarbamoyl)propoxy;
\ for amino-(2-6C)alkoxy: 2-aminoethoxy, 2-amino-1-methylethoxy,
3-aminopropoxy, 2-amino-2-methylpropoxy and
4-aminobutoxy;
for (1-6C)alkylamino-(2-6C)alkoxy: 2-methylaminoethoxy,
30 2-methylamino-1-methylethoxy and

3-ethylaminopropoxy;



(i) @ is a heteroaromatic 13- or l4-menbered tricyclic ring each gy u;lqua .
to five ring heteroatons sel ected from oxygen, nitrogen and sul phur IC
optionally bears 1, 2 or 3 5 substituents sel ected from hydroxy, hal ogeno,
trifluorome ano, nitro, am no, car boRy ( 1-60) al kyl Ikoxy,
( 1-3 Qalk é"ﬁ‘é Boxy, ( 1-6C) al kyl anino, di-[( 1-6C)al kyl ]'ééf’??@@

(1-6C) al koxycarbonyl; and R, R2, R3, Réy m p and g have any of the

meani ngs defined hereinbefore or in this section relating to particular
novel co ou he invention; (j) Q is fiuyl, thienyl, oxazolyl,

i soxazol y ‘f‘iﬁa@ Wﬁa’m&?r azolyi, thiazolyl, isothiazolyl, 10 pyridyl,
pyridazin i-6C oxpd di nyl, pyrazinylg; nggm oy N[ (IR

benzot hi oghenﬁm g]enzoxazol yl, benzim az%lm[ ﬂﬁxzzo % a{’ziTmoethorr"aazol yl,
benzof urazanyl, quinolyl, isoqui ndl-(;aknethdamampkopwcbf 2-qlme1hryda1|nunyl

napht hyri di nyl , carbazolyl di benzof uranyl , dibenzot hi gphenyl or xant henyl
whi ch opti onal I y bears 1 or 2 subgrmF@é!}ﬁtgo’@eﬁégF’éH‘YfWH?RrﬁB@@*H@f| ned in
paragraph (h) hereinbefore; and R ﬁam .p and g have any of the
meani ngs 15 defi ned herei nbefore (‘)pr' lﬁzr?ﬂ% hi sl@gc%u&gh relating to particular
novel comparhattget(2t6@)alkylaatinid:on; 2(fidor&@thiyhndino, Rchlofoethyladihgzol yl, 1-, 2-,
3- or 4-dibenzofuranyl or 1-, 2-, 3- or 4-dibenzothi ophenyl which

optional Iy bears 1 or 2 substituertEoneethylaminp; Zfluorapeepylrstinaendi n
paragraph (h) hereinbefore; and R' m p and q have any of the
meani ngs defined herei nbefore or i nt&q{ogroﬁ&rﬁllgﬂ relating to particular
novel conmpsrtdexe{2-60%lkyxbinbl on; Zawﬁéﬁye&ylbﬁxﬁygﬂ@&wxyﬂ%b?%ﬁﬂo
trifluoronethyl, cyano, nercapt o) vitro, am no, oxy,

1- 28 a: llfbxycaz bon%lc) I(kll 6C) al kyl ZT(Yert@(y)-am@hyllpr(Tp]ﬁarﬁ@ahd(ygyl ( .
1- al koxy, 1 al kyl am no or amno, and mis 1; an
R-, R, R4, Z, p and g have any 31% td'k‘é?‘ gpé’g’ﬁ%xﬂﬁgdefl ned herei nbefore or in
this sect km1%€ aﬁ&dx@%ﬂd@&ﬂﬁilﬁmﬁw AmBase etﬁmﬁﬁﬂ@dﬁetﬂa‘»xﬁt}@l&mﬁs ntion; 25

(m mis 0; and @, p and q have any of theé neani ngs def i ned
herei nbefore or in this section rétmethngypropplaminaandid-ethoxygiropydamneds

of the invegntion 0; and R have gny of the
meani ngs fc?'?ﬂé’o(l}(‘?g)@iaﬁﬂﬂ%‘l“l?re or FW@?@E‘E&R ‘?yép%fgli“ﬂ a;5’grti cul ar
novel cgnpounds of the invention; 3((%% xjog @m Rz, R' R4, QZ, m and
p have any of the neanings defined herein ore 30 or in this section

relating for cpdmxsi-ﬁudiﬁ)alkymého:corrpoarbdxym‘éthlytmmo,vbmrbmy,ethylaﬁnmoJVAR 2003 WO
00/ 18738 PCT/ GB99/ 03144 29 (p) R4 is am no Clal kylamino, di-[( |
-6C) al kyl Jani no, amino-( 1-6C)al k}'fcaft(oxi’ﬁ@@iaé‘lnléf)laa ﬁatb@xxpreeymw di - [ (
1- 6C) al ky | kyl, am no- (2-6C) al koxy,

(1-60) al k§+3§1“§%1§°§}%%§°%oxy di - [{1- 6C) al kyl ] ani no- ( 2- 6C) al koxy,

am no( 2- 6Qr6Ceikymmina, | -60) ai Myﬂhaﬂjrmbdr&hﬁa)@ldm&h@,m no, di-[(
1-6C)alkyl]amino 5 (2- GC) al kyl am no,  het eroar het eroaryl -{ 1-6C)al kyl,
het er odyl - ( 1- 6C) al koxy, het er ockr€§sho XYCH@%"@V%%‘;‘E awm(‘"@ 6C) al kyl ,

het erocycl yl oxy or heterocyclyl any heteroaryl
or heterocyclyl group in a R4 subshﬁgue% may ogpﬁr ﬁgl?:fn qgear 1 or 2
subst i t uefursarbeheyli(ebC)ilkytamitd: 0Xaarbdnid YRy larhiho GGl aldéwam letRyIamin)xy

(2-6C) al kangyl , am no, (1-6C)al kylam no and di-[(1-6C)al kyl]amno; and R,
R~, R3, ﬁé{ ?ﬁ)a%lcquél-any of the 10 meanings defined hereinbefore or

th t, t t | | d f th t
D, SOOI RLS oyl am Sy R e SRR e " o
1-00aldeyl . ( 1:60)al kyl am no-(* eBishmodinely b o1 Ao

1 6C) al kyl', am no- (2-6C) al koxy, ) al kyl am no (2 6C) al koxy,
[ (1-60) al kyl ] ani no- { 2- 6C) al kox%f(_N_ néa;bamwaatiwlammo 15 pyridyl - (

1 6C) al ky -bC) al kyl, pyridyl-{ I -6C)al koxy, imdazolyl-(
1- 6C) al ko gﬁ'ﬁﬁ%ﬁ%}fﬁ lliﬂ“b‘é’?l di nyI mor phol i nyl, pi perazinyl,

4-(1-6C 1k6( ikpRhdgd:ny! . 4-(2-6G@|y Mﬁfl' ol idi nyI

1-6C) al ka{ p’laperl di nyl - ( 1- GC) al k_yT norg@éol In HM&%C) f“f(

pi per azi nyI ( 1-6Q) al kyl, 4-( GQNld(gthplcaﬂiamyhyéﬂlﬂaimm&fﬁﬁal kyl,

4-(2- 6%) al kanoyl pi per azi nyI (1- 6C£al kﬁ %/rrol idin OXKZ@;@'pi peri di nyl oxy,
20 1-( -6C) al kyi pi peri di nyl oxy, tﬂlmé thy {10,

pi peri d| nyl - (2- 6C) al koxy, norpholi nyI (2- GC) al koxy,

pi perazi nyl - {2- 6C) al koxy, 4-(1-6C)al kyl pi perazi nyl -(2-6C)al koxy or

4- (2-6C) al kanoyl pi perazi nyl - (2-6C)al koxy; and R, R-, R, Q-, m p and q

have any of the neanings defined hereinbefore or in this section relating
to particular novel conpounds of the invention; and




25 (r) R4 is amino, ( 1-6C) al kyl am no, di -[( 1 6C) al kyl ] am no, D AR 3003
-6C)a| kyl, ( 1-6C)al kylamno-( | -6C)al kyl, -[( 1-60 al kyl]am no- ?%
-6C) al kyi, am no-(2-6C)al koxy, (I-6C)al kyl am no (2-60C) al koxy,

i-[(21- bC) al kyl ] am no- (2- 6C) al koxy, am no(2-6C)al kyl am no,
(1-60C) al kyl woiones782- 6C) al kyl am no, di-[(1-6C)al kyl ] am no( 2- ROBGRINEMINO,
N-( 1-bC)al kyl -am no-(2-6C)al kyl am no, N-(1-6C) al kyl-( 1-6C)al kyl am no 30
(2-6C) al kyl ami no, N-(I-6C)al kyl-di-[(I-63-al kyl]am no-(2-6C)al kyl ami no,
pyridyl, imdazolyl, pyridyl-(1-6C)alkyl, imdazolyl-(1-6C)alkyl,
pyri dyl - (for ﬁzﬁ)x@L(QCGG')alkw@]rﬁiﬂim yl  2- zﬁnﬂwbﬂﬁla?ﬁiﬁB 3- mmoPEHpgz&Zﬁﬁo 30
PCT/ GB99/ 03144 (1-6C) al koxy, pyrrolidinyl, pi per| di ny m)rphol i nyl,
pi perazinyl, 4-(1-6C)al kyl pi perazﬂn%mlnoh%m}ﬁm pmiio and
4-(1-6C) al kyI honmopi perazi nyl, 4-( GCnﬁhk 35%{ ﬁl perazinyi, pyrrolidinyl(
1-6CQ) al kyl, piperidinyl-( 1- 6C) al @ﬁ ’yI -( 1-6QC) al kyl,
pi per azi nﬁ(,}(l( 6@)&@]@5,}3&! 4-( 1- 6C) al kyl pi perazinyl - ( 1-6C)al kyl,
honopi per azi nyl - )aI Ky I 5 4-( 1-6C)al kyl honmopi perazinyl - ( 1-6C) al kyl,
4-(2- 6C)Sa(l2k6ﬂ)olj<mamnm*a2| nyI 1- bQymiethpllamimpethplamihayy | oxy, pi peri di nyl oxy,

1- (1-6C) al kyl pi peridi nyl oxy, pyrraqlidinyl.-(

pl peri di ny: Eg ggg a: toxy ZDE Ehglc)% ﬁ le.é‘l %Qﬁ?;kig}/o;ylammoethylmmm

pi perazi ny al koxy, ab 3 .

4- (2- 6C) al kanoyl pi perazi nyl -{2-6C) a %on%ﬁan@%w ; R@l %{i ﬁ{&gla‘é‘r‘f&”q

have any of the neani ngs def ned Iianethylmﬁmné-methylprdpyﬂammecahdon 10
relating to particular novel conpounds of the invention. A preferred
corrpound of the |nvent| on is an afrBethylamipabytylamyo:t he Formula | wherein

IS t 1 0 or bronmp; msOorl; R is hydroxy, fluoro,
chI oro%b#ra)c{)lrlrlo Hllfyl c’)l?r(%thyl cyano, am no, nethyl, ethyl, methoxy, 15

et hoxy) r(etemhl&maﬂmxo et hyl ani no, didisidiyflaminvethglanth&t hyl am no; pisO; R4 is
am no, nethylam no, ethylam no, dinethylamno, diet hyI am no,
net hyl am nonet hyl , et hyl am nonet hyraﬂ-eﬂwb&meamam thylamino,

di et hyl am nonet hyl , 2-am noet hoxy noet

2- et hyl am noet hoxy, 3-net hyl am no Fo oX y&ggﬁgﬂé%/‘ww am éf"é’/%% ﬁ' 51

2- di met hyl am noet hoxy, 2-di et hyl agid}ﬁgt}kwm;nogrd@ylmﬁﬁwl am nopropoxy,
3-di et hyl am nopropoxy, pyridyl, pyridylmethyl, pyridyl methoxy,

pyrrol i1di nyl, piperidinyl, norphoPidig qu@mpeprazylmno 4- et hyl pi per azi nyl ,
4- acetyl pi perazinyl, pyrrol i di nyl erd di t.hyl

nor phol i nyl et hyl, pi perazi nyl met ﬁfﬁim}/ﬁh r*gq‘ﬁ'ﬁ‘? g&h’i‘? F'ﬁﬂﬂ?ﬂj

4- acetyl pi perazinyl met hyl , piperi qLMmmg;@b m{,ﬁwl pi peri di nyl oxy,
2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy, 2- (plperldlnyl)ethoxy,
3- ( pi per ifar Ny(1y§sHalppbdyalogenénor phol i nyl ) et hoxy, 3- (nor phol i nyl) propoxy,

2- ( pi perazinyl thox., 3- (pi peraz
2- (4- et ?@r‘%&%ﬁé 71 ) et hoxy, &Y%%ﬁ%%ﬁﬁ?thv%%poxy,
2-(4- aqgtyl pi per azi nyl ) et hoxy or $¢( bafRbdth g)E]) FenekyRidindasPoxy; 30 q is O;
and 0 4 MAR 2003 WD 00/ 18738 -3I PCI/ @99/ 03144
N-(2-bromoethyl)-N-ethylamino;

for N-(1-6C)alkyl-hydroxy-

(2-6C)alkylamino: N-(2-hydroxyethyl)-N-methylamino,
N-(3-hydroxypropyl)-N-methylamino and
25 N-ethyl-N-(2-hydroxyethyl)amino;
for N-(1-6C)alkyl-(1-6C)alkoxy-
(2-6C)alkylamino: N-methyl-N-(2-methoxyethyl)amino,

N-methyl-N-(3-methoxypropyl)amino and
N-ethyl-N-(2-methoxyethyl)amino;
30 for N-(1-6C)alkyl-cyano-
(1-6C)alkylamino: N-(cyanomethyl)-N-methylamino;



Q& is furyl, thienyl, oxazolyl, isoxazolyl, imdazolyl, pyrazolylg, MAR 2003
t hi azolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
benzof uranyl, indolyl, benzothiophenyl, benzoxazolyl, benzim dazolyl,

benzot hi azoi zolyl, benzofurazanyl, quinolyl, isoquin
qui nazol i nyl ,6%182%@& i nyl or naphthyridinyi which optionall gbtke;g?gsml“or 2
5 substituents selected from hydroxy, flepro, chloro, trifluoronethyl,
cyano, am no, nethyl, ethyl, methoxy, ethoxy, nethylenedi oxy, nethylan no,
et hyl am ng, .di | am no, diethyl am no, am nonethyl, nethylam nonethyl,

et hyl ani nﬁ@ﬂ@g&%ﬂ : & nonmet hyl , di et hyl ani nonet hyl , 2- hydr oxyet hoxy,
3- hydr oxyQreERI{AartingEt hOXy et hoXy, N2afJoRgr¥dly NRMethptariid1shey Pr OPOXY,

3- et hoxypr opoxy, 2-am noet hoxy, 3-am nopropoXxy, 10 2-met hyl am noet hoxy,

2- et hyl ami noet hoxy, 3-net hyl anm noN-¢peoapox@teyi-mathplapringoxy,

2- di met hy| an noetf hoxy, 2-di et hyl am noet hoxy, 3-di nethyl am nopr opoxy,

3-di et hyl }Qﬁ'ﬂi@pgé :(lﬂﬁﬂlgw%a&?w yl met hyl , pyri dyl met hoxy,

pyrroli & Avkeyaii 4.di nyl, nor pholy.l i i N Pl per azi-yl ,
4- acet yfgp p$e(r:)aa§4|%h?lgbyr rolidinyl %ﬁ%}?°’@5ig‘§é‘?’?gﬁ@m %?E%Mlﬁ’

mor phol i nyl met hyi, pi perazi nyi met INJ(2-ethotpédiydnyigiey piiotylamidoyghd | 5
4-acetyl pi perazi nyhnet hyl, piperidinyl oxy, 1-nmethyl piperidinyloxy,

2- (pyrrolidinyl)ethoxy, 3-(pyrrol i&l‘df@%\“@&‘ﬁ@wmﬂe )pdrmethydemingt hoxy,
3-(piperigdinyly. ﬁﬂg;ﬁy - (gpr phol i nyl ) et hoxy, 3-(norpholinyl)propoxy,

2- (pi per afzéxlrr@'y*l; g‘? 0 y,ca’?—%f"%?ger azi nyl ) propoxy,

2- (4- met hgt@Cyatidybamhiny] ) et hoxy, 3- (cirbhkiyyIRicHe-A% mathly)aptiae exy .

2- (4-acetyi pi perazi nyl)ethoxy and 3- 4-acety|piferazinyl)propoxy; 20 or a
phar mad8ut i cal | y- accept abl e salt -s@bamaylethiyhmethydammoed conmpound of

the i nventi i i rivatjve af the Fornula | wherein R3 is nethyl
or et hyl ;%oéggﬁ'é?ﬁ%ﬁ'@'gﬁgeganfy!wﬁ!’a@ﬁfs am no, nethyl am no, ethyl am no, Y
di met hyl aiLeOjaliglbiny! am no, rnet Ry ARYIBABMhoyIRRIDINIdthIaARbNY | |

di met hyi am nonet hyi, di ethyl am nonethyl, 2-am noet hoxy, 3-am nopropoxy,

2- met hyl ami noet hoxy, 2-et hyl am nodi-(iethylGarbasnspimathydbmugsiyamino

3- et hyl am nopr opoxy, 2-di nmethylam n Ef . 2-di et hyl am noet hoxy, .

3- di met hyl am nopr opoxy, 3-di et hyl é‘ﬂaﬁ)‘ _'@ﬁ‘)ﬁ%‘}ﬂ‘?"@&?y&?m@m' e,ﬂ\{ylammo,

3-pyri qyl fE?‘pih“gl'-6Cﬁilﬁﬁl&;@cgfﬁi—bﬁbqlkﬂgd§¥%wmt hoxy, 3-pyridyl nmethoxy,
yl,

4-pyridyl me Xy,  pyrrolidin-1- I péridi no, norpholino,
pi per azi nfli6Qlalkylaommaohyi pi per azi n-N-(NIN-dimetbgtarbgnpdmattiyh)- N-mkthylamino and
pyrrolidin-1-yl methyl, piperidino , r | i ponet hyl , .
pi perazin-1-ylnmethyl, 0 4 MAR %&w@%ﬁﬁw @W@#@b&'@ﬁ@xw
4- et hyl pfopﬁ_f\zg@,aﬁ(},y_laﬁg{l]&yl , 4-acetyl pi perazin-1-yl net hyl,

- et

pi peri di n-4-yl oxy, yl pi peri di n-4-yloxy, 2-(pyrrolidin-1-yl)ethoxy,
3- (pyr r ol (266@)alkyldmipoopoxy, 2- pi pN-(2Hamdretekity)yN-rethylmairodi nopr opoxy,

2- nor phal i noet hoxy, 3-nor phol i nopr.opoxy, 2-piper.azin-1-ylethoxy,
g- E)iélpegtﬁﬁi In 1-yl pr _opo>1<y, I )2-(4- met I&E})‘Pﬁ’é‘?@i RiR)IN—SfT‘?‘gXI?’F&?lPa“?) .
- (4- et hyl pi perazi n-1-yl) propoxy z.2a_G4 L ;llngf -yl ) ethoxy or
3- (4-acetyl pi perazin-1-yl )propoxy;ﬂgﬁléﬂ.‘é&lﬁbﬂz&lﬁ%ﬂ -thi enyl,
4- oxazol yfor Ne¢li-60)adkadd(V46C)dkilamame! yl , 5-isot hiazolyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, 2-benzofuranyl, 2-indolyl, 2-benzothiophenyl,

2- benzoxa@o@@?ﬁ‘ymﬂii m dazol yl , l‘%@r&%ﬁ‘@ﬂﬁp oethyl)-N-methwiamingr azany! |
2-qui nol yl, 6-quinolyl, 7-quinoiyl 0 3] i eefnguinazolinyl,

7- qui nazol i nyl, 6-qui noxal i ny( or Nr‘%&.“"ﬁ%@ﬁ‘?‘%‘ﬂ% g’ﬁﬁ%" [ “gﬁ’al ly bears 1
or 2 sg@istituents selected from hw(mhﬁémﬁbpsopﬁﬂ)&ﬁﬁﬁthyh{dﬁhb,uor onet hyl ,

cyano, am no, nethyl, ethyl, nethoxy, ethoxy, nethylenedioxy, nethylam no,
ethyl ami no, di met hyl ani no, di et hyMd3-athylamineprapyihdi-cthylaming ani nonet hyl ,
et hyl am nonet hyl , di met hyl am nomet h i et.hyl am,n I - hydr oxyet hoxy,
3- hydr oxypr opoxy, 15 2-nethoxyeth@?éibQEthB%ﬁ@Pﬂ%§9?££¥ﬁﬂpﬁﬁ%§bropoxy,

3- et*hoxy pfop PRKY6CAIIGINIRPALED ) ky]]3ma8-NOPr opoxy, 2- net hyl am noet hoxy,

2- et hyl am noet hoxy, "3- hyl’am nopr opoxy, 3-ethyl am nopr opoxy,

2- di net hy(2a6€)abyldming; 2- di et hyl aff+(@eithethylaminatihybtnhethylanmoppoxy,

3-di et ¥l am nopr opoxy, 2-pyridyl, 3-pyridyl,. 4- iLdyl - pyridyl met hyl ,
3-pyrigélnethyl, 4-pyridy|nethy|,Lg{%gFﬂHé@ﬂﬁPﬁg%@@gg@BV%FﬁéPmethoxy, 20
4- pyri dyl met hoxy, pyrrolidin-1-yl, piperidino, norpholino, piperazin-1-yl,
4- et hyl pi perazin-1-yl, 4-acetyl pi perazin-1-yl, pyrrolidin-1-ylnethyl,

pi peri di nonmet hyl , norpholinonet hyl, piperazin-1-ylnethyl,

4- met hyl pi perazin-1-yl nmet hyl, 4-acetyl pi perazin-1-yl net hyl,

pi peri di n-4-yl oxy, 1-nmethyl piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-yl propoxy, 2-piperidinoethoxy, 25 3-piperidi nopropoxy,

2- mor phol i noet hoxy, 3-nor phol i nopropoxy, 2-piperazin-1-ylethoxy,




wherein R is methyl or ethyl; 0 4 MAR 2003 WO 00/18738 - 33 B4RA%,
p and g is 0; Ris 4-diethylanm nomethyl, 3-pyrid-2-ylnmethoxy, 3-norpholino,
PCT/ GB99/ 03144 3- (4-net hyl pi perazi n-1-yl nethyl), 3-(2-pyrrolidin-1-ylethoxy
or 3-(2-piperidinoethoxy); and QZ is 2-furyl, 2-thienyl, 5-isoxazolyl,
4-t hi azol yl waseog73sdy |, 4-pyridyl, 2-benzothiophenyl, 5 4- BERLHEN0AFNY]
2-qui nolyl or 6-quinolyl which optionally bears 1 substituent selected from
chloro, 2-pyridyl, 4-pyridyl, pyrrolidi -31'-yl and norpholino; or a
pharmaceutical |l y-acceptable salt thereof. A further- preferred conpound of
the invention is an am de deri vat iN«3-dimdtliydarkinoproppl)-N-wdethybintindand s et hyl ;
10 mis O or mis 1 and R is hydroxy,. fluoro, chloro, am nag, nethyl,
met hoxy, nethyl amino or di met hyi af¥ él%@ﬁa%mowt&lﬁ-ai-alef@wnw is |ocated

at the 3- - ROSIt 4 i -sel j ' .
i et hyl anChalSERRFC SOMBRE e A acc P MLABARTRINS, |
3- di met hyfoatiydory-¢P6LYalkahoyiahing! Dhydegiyageatyido and 3-hydroxypropionamido;

3-di et hyl am no- 2- hydr oxypr opoxy, 3-di et hyl am no- 2- hydr oxypr opoxy,
2- ani noét 9§ KkneCddkoxX3= ani nopr opyl ani no, 4- ami nobut yl ami no,

3-net hyl apg 1.n0, 2-dinet ] 1RO,
2-di et hy?@mg%g%ﬁg la lnr(l’c'), 3-di net %*%%g%%}é@%gno.
4-di met hyl am nobut yl anmi no, 3- am no3-grethsRyREpiviEEb;am no,

3-di net hyl am no- 2- hydr oxypr opyl am no, 20 ]
N- ( 2- di nefomyym(ﬁcﬁg%/)hgcayo)ﬂpmmmy| adcyemoacetamido and 3-cyanopropionamido;

N- (3-di net hyl ani n | )- N- net hyl am po rraiidig-1-yl. norpholjno,

b1 por | d 1 SRR Cob kY S he PRl Xpn S hm o RRRA 1 y1
4-(2- h){drmyg@bya{mcg(:y &badyin- 1-yl, 4-net hyl honopi perazin-1-yl,

pi perazin-1-yl net hyl', 4-net hyl pi perazi n-1-yl net hyl,

4- met hyl h@rePlafa@nadamind: vyl met hyl , 2rorefioal¢anomytahgthmido,

3- ami l'idin-1-ylmethyl, 3-h lidin-1-yl.pethyl, 25

4 (2 Dy oxyet hyl ) pi per azi e 1-y1 nod A Dalrsarbamy Hacpigigh gad

1- net hyl pi peri di n-4-yl oxy, 1-benzyi, Lt mYd fdamido:
2-pyrrolidin-1-yl ethoxy, 3~-pyrrol % meﬁf-%sl(yyl prngp% Y, 2-lp?’peri di noet hoxy,
3- pi per i dfonogbapoyy(2-6C)atkaptylhmireefcarbgmo@acatangide) i nopr opoxy,

2- pi perazin-1-yl et hoxy, 3-piperazipn-1-yl propoxy, . )

2- (4- mdPhyl pi per azi n-1-yl ) et hoxy, 3cqha lﬂg’?'ﬁ%i‘f@’rdafpﬂf‘l@wwwwldm
2- hydr oxy, ) a_gw ks opoxy, 2-hydroxy 30 3-pi peri di nopr opoxy,

2- hydroxyt:o %rp g.ﬁélyrflbgﬂ’&%ij >¥y, pi peri di n-4-yl am no,

1- net hyl p2péC)atkaneylaniinem no, 1- berz@-piefigldatbamod)ydesimido and
2-pyrrolidin-1-yl ethyl am no, 0 4 MAR , 2003 , WO 00118738 -34

PCT/ GB99/ 03144 3-pyrrol i di n-1yl pr ob{dNgtyicgrbapoxhprepionamides hyl ani no,

3- nor phol 4 C aFp - pi.peri di noet hyl am no) 3-pi peri di nopr opyl am no,
2- pi per az#ogmﬁlﬁqjaaﬁ%y%?&g%g%er azi n- 1-yl propyl am no,

2- ( 4- ma0hgkgCyatkaadt amikoy | ) et hyl am 23N, N-dimethylcarbamoyl)acetamido,

3-(4-net hyl pi perazi n-1-yl) propyl am no, 2.-41 .

1- met hyl pyrrol i di n-2-yl ) et hyl ani n@-@,N-diethylcarbamoyl)acetamido and

3-(N,N-dimethylcarbamoyl)propionamido;

for amino-(2-6C)alkanoylamino:  2-aminoacetamido, 2-aminopropionamido and
3-aminopropionamido;
25 for (1-6C)alkylamino-
\ (2-6C)alkanoylamino: 2-methylaminoacetamido,
2-ethylaminoacetamido, 2-methylaminopropionamido
and 3-methylaminopropionamido;
for di-[(1-6C)alkyl]amino-
30 (2-6C)alkanoylamino: 2-dimethylaminoacetamido,
2-diethylaminoacetamido,



(1-net hyl pyrrolidin-2-yl)propylam no, 2-dinethylam noet hyl agi;ngart208! .
I met hyl am nopr opyl am nonet hyl ,
i met hyl am no- 2, 2- di net hyl propyl am nonet hyl ,
1- met hyl p, rroI | d| n-2-yl et hyl)am nonet hyl ,
yrrolidi n% pyI am nonet hyl , 2- rmrphol I noet hyl am norretPﬁ;"{GB%lOSl«
3- nor phol i nopropyl am nonet hyl , 2-pi perazin -yl et hyl am nonet hyl ,
3- (4- et hyl pi perazin-1-yl propyl ) am nonet and 2-pyridyl net hoxy; | O and
Q@ is 2-pyridyl, 3-pyridyl or 4-pyridyl i ch bears a substituent selected
frompyrrolidin-1-yl, 3- hydroxypyrZ’ani"’ﬂli‘%h‘I‘“&Hpmplonamldo and

2- hydr oxynet hyl pyrrol idin-1-yl, FoTato
4- hydr oxypi peridin-1-yl and pi pera2| n- iﬁﬁ%mlmrpp(?lb o

phar maceut i cal IWhag esdufiabd nersxabéfotebezry,eaﬁthe Substisyenes ail RY opQeivbichedmpeireaind
of the invention is an am de derivative of the 15 Formula | wherein R is
net hyl ; edelh grpumhish isagtagheddo @ cankon pomssr 4t €Hs gxoupyghigh ispttaghesgeiatdaghenand
is sel ec eag rom db

- (3-di ne hy‘f TS %’tb@y)bgﬁn{l"ﬂﬁe%gﬁw%%cﬁb“ Grbe BrUPiA DS usRY Shecpd 1SR IATRYY
4- et hyl plaﬂﬁﬂ@?(mc%awdxryerrhm)alkslraﬂﬁﬁ&m-l[@ rm)an@upﬁnﬂo a1|1d hetkFrRY Y, suitable

nmor phol i nonet hyl 0 3-am nopyrrolidin-1-ylne

3- hydr oxy Wbﬂtﬂlqnm Sn-ftlm}eld mllhrgcl, f0r4x@Plhwbmtﬂ.dHW9r9¢¥¥éﬂdi rGC)Blk}kaTBtdmpB
i peridin-4- rrol.idin- | et erld noet
5. hror phol HBL LAY PIRBT PRy PP RE R PRCLIBopropSR) subsitted

3- di met hy lag{thsLg2 6@)aﬂdoﬂgﬁﬁ¥1b§)§lﬂ9% QIMH&@IH})Gonypropoxy, substituted
2-(1-nmethyl pyrrolidin am nonet h

3-pyrrol@ dﬂMalyylpnnpy(Em)aibw gryilps Demay Mydrmel—hgpﬂa/rlmnmmptdppky, 25

3- hol | .am thyl, 2-pi llth [,

3 (4 ot nybpRiaRLgTAL Eﬁi“f‘m%wz%?he%%%m éﬁ%h % Shmetprimitcy: and @
2- | ect ed

T om by r o bgrasphiroRy.3- Rt ety iathindilo by AERlcin RapiteblopiEy tad . D01 ©

pi peri di n@-[N(3-dinfektgiamiaepidpyd pNMiethglampilill-Ry drakypropex g ghibstititedhéterochelyl-

especi al | y preferred conpound of the inventigon is an am de derivative of
t he For nui(-6C)alkdaning ERE?}‘PP§“q|r’e*'r5MWTOXY@'HIMQIWU@W@GI@Q%@ @y-each of

5 o per o U UG kol ORI AR 3 amin-

3-(4-net hx?l-lmmrypmmmmv bubshﬁmdmLGC)alky(aAtmm(Mb)ﬂkmnﬁm geoups duchlaget hyi ),

4- nor phol i nonet hyl, 3-(3-ami nopyrrolidin-1-y

3- ( 3- hydr SxbysFexyol-methy REGRYAIING, @bwte@drd}dﬂo@ﬁﬁwl]ﬂm'apﬁ%ﬁ@ﬂhﬂmg

2 %j 8 Eiég&.ﬁﬁ ha)él cg: g@r gagn:mgo:- hé%ix[&ﬁlﬁ%Hlammo, 3-[N-(3-dimethylaminopropy!)-
(3-pyrr N-hﬁ’ltﬂ}flalrmﬁb]@fdﬂméhﬂxﬁﬂ zﬂﬁﬂf‘-%ﬂ ).ilmeth)["la:mnopropyl)-N-methylammo]

pyrrolidin-1-ylpropyl am nonet

3-
ﬁret hyzwrhxdwwmpx st dngl s)xbsnumdrélt ﬁ&})a}ky amine-(1-6C)alkyl groups such as
nme

mor prs R R meRERy L AR RIS homet hy1 )

(2-
[ 3- (4- rret&nﬂeﬂiymﬁaa-m dlmxhlgrw&ﬁﬁbmml Wﬂnbrpuollﬁsetﬁfmﬁh&nahyﬂ met hoxy;
nd QZ is _4-norpholinopyrid rmrpholrnopyrrd- -

2- nor phol |2nmpymzlu-l4yl9thylammnp§wi ermd@p;qrp@lmoyropy@wpmmm n-1-yl pyri d- 4-yl

2-[ (R -2-h th | i di
oot oot 7 SR SRR ekl sif bt R¥phaPoriad b @ Esfeala it fpouna
' g; : L Cle_ 39 eRBhpRNarl a%uﬁéadﬁmn%u des bRbdut8 oPithd FEmbRa Muhicl is\WificRnfly Basib Sfor

example an acid-addition salt with an inorganic or organic acid such as hydrochloric,

5 3-
3-di
3-di
2-(
3-p

3-
4-
1-
1-
4-
4-
a

hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; or, for example a salt of a

compound of the Formula I which is sufficiently acidic, for example an alkali or alkaline earth

metal salt such as a calcium or magnesium salt, or an ammonium salt, or a salt with an organic
30 base such as methylamine, dimethylamine, trimethylamine, piperidine, morpholine or

tris-(2-hydroxyethyl)amine.



., mis Oor mis 1and R is vitro or anino; each of p and q is 0; F4MAR 2003
| ocated at the 3- or 4- position and is selected from di et hyl am nonet hyl, 20
~-(3-di et hyl am nopropyl ) - N-nmet hyl am no, pyrrolidin-1-yl, norpholino,

pi peri di no, erazin-1-yl, 4-nethyl pi perazin-1-yl,

4- et hyl honﬂ&‘g’ﬂﬂ'g’fl n-1-yl, pyrrolidin-1-ylmethyl, piperidi R6HRERY03144

nor phol i noet hyl , pi perazi n-1-yl met hyl nethylpiperazin-l-ylnethyl,

honopi per azi n- 1- yI met hyl , 4-met hyl hom)pF érazi n-1-yl met hyI

3-anl nopyrrolidinl-ylnet é/ 3- hydr oxypyrrolidin-1-yl nmethy

4- (2- hydr oxyet Yigriqusifpamse mocimgsarekwwn lm@eplyrquxamplczSOflsm&yprodmg

N-met hyl pyrrol.i di n-3-yl oxy, piperidin-4-yloxy, N-methylpiperidin 4-yloxy,

N- et hyl pl%eélr P%Yeﬁ’-%eyl oxy, N-isopropyl pi peridin-4-yl oxy,

honopi perdgdl n- Iéesvéxpefﬁ/prohkugﬁtéa}'twwapw@dgadﬂdncmsewie?st5) and Methods in
3-pyrrolidin-1-ylpropyl am norrethy , 2-( 1-nmethyl pyn;

ol i di n- 2- E@E&mﬁgg)xa?ﬁoh(ﬂﬁaplﬂm =398, exitep by (K. Widdéry braali (ademd Press, 1985)

ST RIS b a1
ooy RN R i PSR, Byl

PCT/ GB99/(09914 2 hydroxynet hyI pyrrolidin-1-yl, norpholino and piperidino,
and wherein any of the 4 Iast naned substltuents nma oPtlonaIIy bear 1 or 2
met hyl grups, - 2dvg Deaugdeli : LRevicws, 8o}-38 (1992);

phar maceuii cal I f c ound of
the i nveq{)l on |s an a p)agéiﬂ' ]BP% ‘Ac 15{,?1855 ﬁ?s\/\ﬁgg%)

et hyl 10'e)m i N.Kakteya) érsl.1Chérl. MRarth SBull.f32) 692 (1384)10; each of p and q is O;
R is located at the 3- or 4-position and is selected from

di et hyl ani nonEFPmT}P eq\p fsychyproedrigs may browsied i forminvisorgjeayiblessters of a
pyrrol i di g s yI %lngm IA% B vo-élg&abﬂe b2} ol &ﬂ&u&a%ktrﬁ%orﬁm Wa ket hyl |

4- et hyl pip a2|n- - perazin-1-y pyrroli

pi peri di NRARNAINE a cATDORY %i'du@(imél*ﬁkhmplél @ﬁh@iﬁ'a&uﬂwéﬂy%&é’bthble ester which is
4- met hyl pi perazin-1-yl nethyl, honopi perazin-1-y

4- et hyl mw pethe human-oy anigtahbody tepmdunoﬂlpmm amdz 1§ltytabht Pharmaceutically-

3- hydr YR lidin- t hyl I 0X era2| - 1-yl net hyl ,

pyrrol i 5 4[‘)? %l%wersé‘?% deﬂugﬁéﬁﬂﬁﬁg ’&ﬁﬁ%mrf%ﬁ% yi ani nomet hyl ,

%5 2- (1- rpédipkyméthylt {dbC ﬁka\ﬁbﬂb%étﬁﬂ‘e@fé@?&lékmple vaaloyloxymethyl phthalidyl
nmor phol i1 noet’hyl am norre 3-nor | i nopr opyl am nonét hyl ,

3- (4- net rﬂ;teps,}ﬁbwzcydmllsdmmbgdyjtmy{hwialkﬂbstm, foyexahple yI net hoxy; and QZ is
e Yol | i reseighed 5o R gyt syaPlai 2oy ety P RE AT ST H-per 1 i no:
20 or a PheudiBxeRHLI-GRhéHyIRERPAIEBARSR hfbohﬂ%ﬁf‘e‘ﬂ{yl edters Ufok efeém ef erred

conmpound of the |nvent|on IS an am de derivativeé of the For | wherein

R is @28thethospcitbaiylogyethylradd tay e Gornied at sn)yl cacixg grap inlthe Gempounds of
4-positiop and i.s sel ected from diethyl am nomet hyl, 25
4- net hyl ﬁgﬁéﬁ”fﬁmﬂnl yl , norphol i nonet hyl , pi perazin-1-yl met hyl,

4- et hyl pi per glfah—%k?u lemm’d oﬂn&?&ﬂﬂé ﬁgﬁﬁ%gﬁﬂlﬁd%xfbr Exath t%ﬁlde e vatlves

3- hydr oxypyrr 1- ylnet yrro pI per -ylo
N- net hyl pofjkee thmﬂall,;dr@hmnabbut&almy-myptpblpealtsdherée@iwhmm -

N- net hyl horopi peri di n N- net hyl pyrral.idin- et hoxy
5 ot 12(126@9%11@#;)7%% PR SRRy TP R PP MEIOBY ) 30
2‘ ot o7 (o pte Peferabt P BEBOR bR K. SRRt ha8 3y of the meanings

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

(b)  R’is halogeno such as fluoro, bromo and chloro, preferably chloro and bromo, more
preferably chloro; and R!, R%, R*, Q% m, p and q have any of the meanings defined
hereinbefore or in this section relating to particular novel compounds of the invention;

30 (c) Q' is a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-membered

bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur



PCT/ GB99/ 03144 -37 and Q- i s 4-pyridyl which bears a substituent sBlc¥ARA003
from nor phol i no, pi peridino, 3-methylpiperidin-1-yl and honopiperidin-1-yl,
or @ is 4-dibenzofuranyl; or a pharnmaceutically-acceptable salt thereof. A

parti cul ar d corrpound of the invention is, for exa
N-{4- et hy|"'Q'é {?%82 met hyl pi per azi n- 1-yl net hyl )benzam do] pm;il&l"c?éml“

furan- 2- carboxam d-e, N-{
4- et hyl - 3-[ 3- (4- net hyI pi perazin-1-yl met%yl ) benzam do] phenyl }

i soxazol e r box

N L3 (4- dvsiafclha'gﬂaﬁ A Rstretbgicusahselentedbirom. the SvRAOIDR T 05 defied RarsinbaSiees #chos-
car boxam defined hereinbef:

N-{3-]3- ﬁ pI pgragglqu]lave Oft eﬂn)e%n sém? 8“5 - °r°r‘r%teh‘§f68 g}lwﬁiec%?/nrrol i di
n-1-yl py rreldtmiptaﬁmmulaonaml d@nprrunlﬂls pf the invention;

3-(3-(4-net hyl pi perazi n-1- |rret %@ ) benza met hyl phenyl

- 2- nor phdf) nofY) isiadhsterearogy 6§aﬂ‘i emyjer 'Bﬂﬁ‘l‘ﬁﬁ@élﬁ'ﬁ‘&?&? PyQ‘é&Q‘@lﬁ%F@ sal t
thereofs rrp‘f‘% Pﬁ\{ﬁ{;{r\;}nﬁ rupQ@ﬁ% ﬁﬁ'é ﬂéteﬁ%&iﬂge%tmg%ng nﬁl:b%eh W& @\Slbﬂlﬂ"' S

for exa

3- [ 3- (4- ntiihybeas mn&naamﬂseym mmh)dnﬁnzﬁ(m@to)]a}mmhb,yl phenyl
} 2- nor phol i nopyri di ne- 4- car boxani

Ell {3- [ 4441 ﬂ‘;&}’lh@gtﬂp{ qg@ma-ﬂﬁCial&ylsrélt AG)alkdaming-todClelkydt hy| phenyl } 2- nor p
N?[ gn?gy g é@i@ﬁﬁ?ﬁ&ﬁ%ﬁz%“&? Qlc)r‘%e%%% QhGeCn{?f‘jy‘aé“‘r‘}B?(Bh“F)f“#Sﬁzru di ne

4- car boxam Q%C)&k)&l]ammo 2- 6C)alkoxy, ammo 6C)alkylam1no (1-6C)alkylarruno-
3-[4-(3-hydroxypyrrolidin-1-ylinet enzam do] - mathglal phenyl

} 2- mor p%d?ﬁ%mlamhmnedwl[(béewmﬂmd@o( 6C)a1kylarn1no N-(1-6C kyl-ammo-

ol A a5 T B 29
N-{3- [ 4- (@@{Too @h@lﬂﬂﬁﬁbQ@%@ﬁkﬂQﬂﬁ{J‘Hhﬁxﬂﬁ(%é@?éi@dmﬁaﬂﬁﬁ@)(hiﬁ@)ﬁﬂc&ia%nﬁmrIOh0|l

nopyr i di ne- 4 car boxam de; or a pharfaceuti cal [y-acCeptable salt thereof. A
further 2#6C)akanaylapind, di- (wcodkﬂ@andﬂ-d%lkanoﬂmrm heteroatydy hetsraagyl-e : 30

4 car box AU HgtefonmR QiR R sgraarse PsPRca ot BligRana 7" ! "¢
N[5 ( s heRdyliprti GETRLK), ARA4HEL APy hEtBIdAK)1R hebkdoyetyBYoBH #h b bagy " | di nes-

car boxam
N- [ 3- ( 4- cultinehton Qbmay bytidatly deardodr- Asubstituehsiselegtel-fonphgegérmt, (bpEyalldilne4-
car boxam

N-{ 3- (3- ((g%,ﬁ%a(?lprﬂb praing; (n6@alkyksting apd dirkd e GaikyAlaming: pnd RerBh RR ¢ o Ret hy
| pi peri digdy) F\ oqmem%ﬁgrggﬁﬁ%%lgeg einDEfote r m this s%ctlon relatlflg to particular

3-[3-(4- rret pi perazi n- nzam do yl pheny

-2- honopumeellcdmp&nmbpymednmuén car boxami de,

N-[ 4- net hyl - 3- (4- mor phol i ngnet hyl benzami do) phenyl ] - 2- nor phol i nopyri di ne 10
4- car b&% éfoa, deQ a{heteroaromatlc 5- or 6-membered monocyc ic rmg or a 9- or 10-membered

313 (3 Gmh AT Ao o A AR HRAeUE0RE AERAASha ™! Phen

yl }2-norp
N-{3-[ 4- (\anampabmnyasem ZOQSQUWMWMHEWWL hdlegarryyi do] - 4- met hyl p

henyl } 2- nor phol i nopyri di ne- 4- car boxamn d
trifluoromethyl, cyano, nitro, amino, carboxy, (1-6C)alkyl (1-6C)alkoxy,
(1-3C)alkylenedioxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,

25 (2-6C)alkanoyl, halogeno-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amina-(1-6C)alkyl, halogeno-(2-6C)alkoxy,
hydroxy-(2-6C)alkoxy, (1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy,
carboxy-(1-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyljamino-~(2-6C)alkoxy, pyridyl, imidazolyl,

30 pyridyl-(1-6C)alkyl, imidazolyl-(1-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-(1-6C)alkoxy,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl,
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N-(3-{4-("-(3-dinmethyl am nopropyl ) - N nmet hyl am nonet hyl ] benzam do} - 4- net hyl p
henyl ) 2-norphol i nopyri di ne-4-carboxan de, _ o

al\tl-r Lgxgﬁ: gglwgﬁo(u%?% peri di n-4-yl oxybenzam do) phenyl ] - 2- nor phg&/ré%g;//(rﬁl% ne4-c
N-(4- et hyl - 3- (3-pyrrolidin-3-yl oxybenzgyi do) phenyl | - 2- mor phol i nopyri di ne
20 4-carboxam de, N-{

gi Eg} ohoR BN b Qe p6o s BiperidTRy - BERIL, horphotiny-
4 e ey P YRS -SKIL T, AR LIRS e Riny (1 -6l

N- { 4- net #y2-68)dl b Ppipetdaidyl (1 STodlk L pymelidiapylh eipesidiniddphenyl ) - 2- nor phol i n
opyridine 4-carboxamde or N { 3-[ met hyl pi per.azi n-

3-13-(4- |
-yl met hyl*ﬂbéﬁiaélmlaiaqridinﬂemm&dwl-fé-éphﬂék%f pipgridinyce-oelalkexte; or a

phar mageut | -] y- . 1 r n ) i f..the
Formur Honpin e iakal, Pusfinhtat ol i R RAT BRI R AN o1
t her eof , ariegs(A6CAIKARGYIBH eﬁﬂn?nm-scmm; KAORN REORH R AAPH ahid§ hevd dhyldfehe O 4
MAR 2003 WO 00/ 18738 -39 PCT/ (GB99/ 03144 preparation of chemcally-related

c onpoundreardngstiefinesthereinbefongarnin thie dection gelating to partirglasinoxyel compgundsiofttiey e of
the Fornmula | are provided as a further feature of the invention and are

I 11 ust ra'(“gﬁnt‘é’f}’ the follow ng representative process variants in which,

unl ess offjier V)58 figy B itfibhyl Pxazbldl, iSkazblyl, imfidabolyl pfrasolQ¥, tﬁ‘iﬂicﬂyl?{%g/lﬁ’%gfyll‘,e

meani ngs defined hérei nbefore. "Necessary 5 starting materials m
obt ai nédpyridys tparidazing ] prysiedimy§ pycdzimyl grenzofucdng birsdolyl, béfizethpopheaylat i on of

e haAhtedd R l d

Al t er nat joN&liNo e R SAlHvIS i b REdH i vfﬂmﬁdﬁﬁﬁ W gous

pr ocedur gstﬁltlo0 ?h@e@[lrﬁéggﬁeﬁ&mcﬁéﬂar eﬁ{/c\ln?t{)ﬁl nt or gﬁgr?@!;% | of an
or gani ¢ aibstituarts selétddafyori tiosadefingtl infpardpeagha)yid)eor (¢) lareiabefore; and R', R?,

phar maceu{;y\gal | y-acceptable salt or in-vivo cleavable ester thereof, my be

pr epar edRbR r-atadhhays agy of theanegningsdefigedreinpeforeror in thisseetion pelgtingta 1 N

NH2 | 1yew | Cﬁgﬂ ., Or a reactive derivative thereof,
HOzC -l-smft)i&EE;qn%géllqloﬁlgP&ggun e"{%sk,’tg%tt?\%érd am de bond form ng conditions,
wher ei n (gar i a@ ie 2go3+pryR eon3-thiehyln2d 4her Hogdrelydy 3, 4nat SMzexaiolylany
functional group .is Fi’r otected if necessar i) rempving any

pr ot ect i #rg4ronisidazalyd I-iar f-pysezalia bt ¢- Pbg'l’ﬁl?i%%:da 3(‘: 4- or 5-isothiazolyl,
phar maceyit § Cald ¥R L 3PbARIGriaihy108-, WMoV 5 Yt ARV bFrazinyl,
2-, 3-, 5- or 6-benzofuranyl, 2-, 3-, 5- or 6-indolyl, 2-, 3-, 5- or 6-benzothiophenyl,
20 2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimidazolyl, 2-, 5- or 6-benzothiazolyl,

3-, 5- or 6-indazolyl, 5-benzofurazanyl, 2-, 3-, 6- or 7-quinolyl, 3-, 6- or 7-isoquinolyl,
2-, 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl, or 1,8-naphthyridin-2-yl or
1,8-naphthyridin-3-yl which optionally bears 1 or 2 substituents selected from those defined
in paragraph (c), (d) or (e) hereinbefore; and R', R?, R®, RY, m, p and q have any of the

25 meanings defined hereinbefore or in this section relating to particular novel compounds of the
invention;
(h)  Q%is a heteroaromatic 5- or 6-membered monocyclic ring, a 9- or 10-membered
bicyclic ring or a 13- or 14-membered tricyclic ring each with up to five ring heteroatoms
selected from oxygen, nitrogen and sulphur which optionally bears 1, 2 or 3 substituents

30 selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, (1-6C)alkyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylamino, di-{(1-6C)alkyljamino and



ester. 20 A suitable activated derivative of an acid of the ForrruI@,'I%IR _5033 ,
for exanple, an acyl halide, for exanple an acyl chloride fornmed by the
reaction of the acid and an inorganic acid chloride, for exanple thionyl
chloride; a m xed anhydride, for exanple an anhydride fornmed by the
reacti on of WOH/1888d and a chl orof ormate such as i sobutyl cH’FSﬁﬂ"?ﬁMe; an
active ester, for exanple an ester fornmeg by the reaction of the acid with
a phenol such as 25 pentafluorophenol, wth an ester such as

pent'af | ugrophenyl trifl uor tate of with an al cohol such as
Nhydroxﬁb@@a&pxmoay;aﬁgﬁiﬁﬁ %%ﬁm,mﬂde Moty of themeaingsgiefiged by t he

Cyani de, HRringSoR Gy i 8RRy Rkt gi Bl BRI M BRI AR BRKE 27 oY/
cyani de f(pyr medQbiy athBRrékaBaticoIB-@r 1dimambeted bityalicCiygydadk withGip 18 Five ring

di et hyl phosphoryl cyani de; or the product of the reaction of the acrd and a
car bodi i Metasoatormp selecte from| axtasn; ndaegssdAnd sulpbur which eptionallybears 1, 2rarter abl y

o kel + b byl B REEEROS By ion D, Blbh A, FelBREnett bR, it afSEY BaborTce,
for 5 examEcalk9H{LETTAKRGNALSC)aMOf1assioxy, (a6DRkeating A{U6®hk9Narkiho

pot assi um but oxi de, sodi um hydr oxi_ de elfpt assi um hydr oxi de, sodi um hydri de

or pot asghdi 16¢alkerycatbonglnand BARnR!, ') e p Bad @ haveny of thermeanings defined um
for example.n-hutyl-lithium or a dialkylamno-lithiu r.exanple lithium
i <o istAiBaroRe o i i sphon, R to St BERPYE somherutih ot B8 iadRn: °f or
exanpl e, (gyri ¢ = el Raiz8ll : B dl ) Fell
triethyl am ne@?gm%ﬁl%ﬁem’oéyagﬁglz’gﬁ cycngfgfd%?dgrgﬁg%@mg%.gﬂﬁ%@%%}?on
i s al st0 pyeitigl, alptigazimyl rpyenhidinyl, ipyrazisyli benkbdfaranpk indolyd| beazdthiophadiyl,uent , f or
exanpl e tetrahydrofuran, nethylene chloride, 1, 2-di ngt hoxyet hane

N, N- di ne@ﬁw%mﬁhga&lm@am%m%w[jm 31@%@9%2&9 lratnelvh- 2- one,

di et hyl Lide: t 3 I y; , for
excanpl o, OB GyRkzoREe) QRRexit HapBub BERGT St UibBORARAE. 05
Typi cal | dilenzathiupiienytiod @athenyl whict eptipmally bearsit erl2 substitaentp selsctetfromfthose
organi ¢ sol.vent (preferably an anhydrous _pol,ar, aprotic organic solvent) at

2 non- ex SeGREA igrRRErER Y berPabeReRABNK ) R - Ruck's ByP &R 4 Bave a9V A0 6 MsAngs | y
at anbj f. : ? i ral. he
chose n1 f rﬁ%%h%&%@h%ge (grr"cl) 3%%9& gg g ?Flgggé’ FOM% ?‘? ge? g@&?@l’n c()i IrS Iaﬁ g’%\?\ﬁ"%’% OF’n e
skilled ghem 0?ias-,2ppf Seaibaslyl, Ak, 3-8 qrrdodiberizbfuranyf off Re2-9Boe i n 20
question and nmay be introduced bX conventi onal methods. Protecting groups

may be r dndiberrotiiophepykwhichap lyeheaaedl ers? sibstituenseselectedifram thosedefineddnor

known to i . 1S 1 Opkd at
orot ect | By} BHCRIERIS ko R AELRONKS B B sl kbt S MeAnedings Bined
renoval Gkrdifitefgre @F GCthis@cidmiemtinigttd pattivuliy nowbl séripcuddsef hé ireminis

el sewhere in th‘q mol ecul e. 25 Specific exanples of protecting groups are
gi ven Hei(Bw f ' is hedroak.daligeneitiflnpeameathyl; ¢yanminegicapta Ritro, aming, carboxor

exanpl e, roal kyl,, signifdes t e | ch ki oS applied

pr ef er abl i o o} ese exanpl es
(b eofbangh RPACHTE, (FoGiMfengL hRciobll frobakey

are not gxlwyalkyMtind/$iedi( REENIKky i farsins 'adas isof; al®RN®ISRY, Qj’,ﬁﬁﬁlc{ﬁ&%‘ﬁ& of

protecting groups are given bel ow these are simlarly not exhaustive. The

use of poftcmeangngsrdsfiped herdinheforeosinshisgegsionirelatingin pavicular neysd compeundsy

mentioned_i,s of course within the scope of the invention. 0 4 MAR 200%
of the invention;

25 (m) mis0;and R? R% R, Q% p and q have any of the meanings defined hereinbefore or in
this section relating to particular novel compounds of the invention;
(n) pis0;andR', R} R%, Q% m and q have any of the meanings defined hereinbefore or in
this section relating to particular novel compounds of the invention;
(0) qis0,and R}, R} R} RY, Q% m and p have any of the meanings defined hereinbefore

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



WO 00/ 18738 PCT/ GB99/ 03144 -41 A carboxy protecting group nay be 04, MAR 2003
resi'due of an ester-forming aliphatic or aryl al i phatic al cohol or of an
ester-formng silanol (the said al cohol or silanol preferably containing
1-20 carbon atons). Exanples of carboxy protecting groups include straight
or branchedwhea187381- 12C) al kyl groups (for exanpl e i sopr opy PCT{E@B9/081ady| ) ;
| oner al koxy | ower 5 al kyl groups (for arrpl e net hoxynet hyl, ethoxynet hyl,
i sobut oxynet hyl); lower aliphatic acyl 6Xy~l ower al kyl groups, (for exanple
acet oxynet hyl, propi onyl oxynet hyl , butyryl oxynet hyl’, pival oyl oxynet hyl);

| oner al kﬁ»)ycaREBerm;(H&ﬁ)@H(}’hhm}d digl( @alle)flhmleo«aurpme(l-tic)alkyl

o oups. (1 BroGbsr e Aatkyt e b RS Y o B Db 2y

benzhydr ]é,@a‘?m I I@gg 0. for exanple
tri m::%/hy?/g1 ?911 9%?? Gl?é%aﬁ)ﬁy td{ ﬁ Fylfaln?ﬁft g?EF%&lé%&a&ﬁ §SI Iyl | gpwer
al kyl gr o(IpSCXaﬂqﬂanana.rmL@C)‘atkylmhhgc(EGC)allqldmhc) dhﬁ(ﬂ(—:ﬁ(()all@mmidoenyl gr oups

Met hods parti cuI propriate for

f N d | eth
he r emvrooR im%&‘we%%wiéﬁéwwggammww @d)aﬁm heseracyctbase.

or ot ect | P aPRTHARLAC BT AR YLD of o Py S RTMRSE md VLR oy

I ovverI al klsmatlofi@l OTlKIﬁerbéynlli@tam)in% Raﬂ sustiuent mﬂﬁbpt@ddaﬁylbyél.r lIpr@gubstifuetits
exanpl e acet Yy ower a oxycar pon ups oX examl e
P ot et Py Srompubmo R Rplkogs. b laosbamippe

benoy oxgear BTy S SRIT A HRETRARR R R5%0 b Banfi B Grvotibm,

20 p- nifor peanaAyd &m&@h&emﬂefore bf in ﬂhl@mhoﬁfemnglw Fémém@zrncﬁ:éﬁémhﬁounds of the
trimethylsilyl, tert-butyldimethylsil and aryl lower alkyl (for exanple

benzyl) gmqpmn Exanpl es of am no prot ectl ng groups include forrryl ar al kyi

o1 11 obenzM anh BerRAEacRyHaRs - C TR AR ECIAST

di - p- ani sde;@}ahoﬂanﬂasL(iw&lm hyt(l-ecmga]mdm@ts@ai@xhﬁﬁﬁ&@zmt)élfc&fy, 25

exanpl e tert-butfoxycarbonyl); | ower al Kenyl oxycarbony (for exanpl é

IR s St )
p- Ni %/r %gﬁﬂf{o 8@/99 %ﬁr(&ﬁeﬁ@r p’(‘?défwlng)ﬁBﬁ &Y ! H‘&?P%‘I@%?ﬁ‘ﬁ 4
tert-but yl%’)q*‘mmlﬁgél?dlgyl ﬂloééﬂohﬂﬁnﬁgét e4g@frgtyalmﬁ,p&hhg ne); benzylidene

and substituted ben ene droups Met hods appropri ate for renoval of

hyflr Ioxy a-tr(n-ém)aikmpyl;ﬁmaz:t ngl gymﬂd hnglyl{lbﬁ@)iﬁ(fyl qurendmh(;ll-éC)zblqldnprpimhao @ I\/}lgl—?
nmetal - or a catal yse ro is fo as

g003 WO 0@/‘@@%%&: A&e¥mléé%)él§1%ﬂ'(b‘ S%‘*Yéﬂ@?fé%‘ﬁ%@t@ﬁ@%&n hydr ogenat i on
for grou ch as

0- ni ?r obgﬁ %Iﬁg 3}@%‘?%@%@ gggag#ly#%@lg%r rxg’dpl?o gﬁ%ed Organi c

Cheni s0y1-(H6R)dkyipiperidinkloxyepyrioliinyb(2- 6(D)ahdoxys,lmbrild;nyﬂ-02}6C)Mk@§y & Sons

1992, for general qguidance on reaction conditions eagents. The
reader i smpghe} ‘Pﬂﬁt@)ﬂkﬁf‘mwm@tﬁ'ﬁ@*}“ﬁpx& ‘b‘éhpg)ag?ﬁﬁlﬁﬁfﬁp&}’ %QCEAIFQ’?Yon

g)r/o?egtelnng g@oupgwhgﬁgbwy I{QPE ra ll}SoRsﬁ%tg,%g@ gﬁb@ﬁgg |on

of the comegspgydtfingd HereirbefRepoinikis @écuE@fdlaﬂng td p’ardéxﬂrmnvE‘scdﬁlpcR&)dEoRﬂld* N
NO2 1V 10 Typical reaction conditions include the use of anmonium fornate
in the pr@é’eﬂt@aaﬂ a catal yst (for exanple palladiumon-carbon) in the

e TR e U g b
. (1-6C)alkylam1no-( 1-6C)alkyl, di~[(1-6C)alkyl]lamino-(1-6C)alkyl, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl}amino-(2-6C)alkoxy, amino-
(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkylJamino-
(2-6C)alkylamino, N-(1-6C)alkyi-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
30 (2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyljamino-(2-6C)alkylamino, pyridyl,
imidazolyl, pyridyl-(1-6C)alkyl, imidazolyl-(1-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-




groups are protected and deprotected as necessary. The nitrobenzeneldfMAR 2003
Formula IV may be prepared by the reaction of a benzoic acid of i 5 Formula
V, or an activated derivative thereof as defined hereinbefore, (RL)mO Ra a
OHwth an aniline of Formula VI R3 (R2)P H2ZN ~ ~ NO2 VI under_suitable
am de bond WYOOMEEE conditi ons as defined hereinbefore. V 20 PRJfRIR(03144
conditions include activating the carbo group of the conpound of Formula
V, for exanple by treatment with a hal o treagent (for exanple oxalyl
chloride) to 0 4 MAR 200F WO 001 18738 -43 PCT/ GB99/ 03144 form an acyl

hal i de i i dkearnpyrrelidipdnpipggidinyipmermb dléﬂbérp&f%ﬁi@yla‘h@fﬁ&hkyl@a@mmg .t he

ore pr ot ARiHahyY 4.1, SCRIG o el B s B AR RRHED
|, or a mmﬁﬂyplpe@dlhyr (ﬁ%ﬁﬂ@bhﬁnﬁﬁilinyp(l 6(Ija4ky19g§eﬁ!zﬁ@d/€bl§€)aﬂéﬂer

t hereof may be prepared by reacting an acid ormula V, or an
act i vat edf-tepCa lm,erm@rldbﬁ@@kﬂehcrmqupmmyhﬂeﬁ@baékyl( RYmO' OHR4 with

il F | a VI Il V 1Q und
ot andar 8 S-SR Ble L R gt oL b6 keny b h ety o
ari abl e R 17 ﬁﬂqio al
\ér o:Jp is pr otH gigyl%gf’, @rﬁg@é@g} Q? 6@)51?%%%6?1?1 ermv)ywn%ﬂbﬂdlﬁgug e@%frl\(gg roups;
and (ii) ppdridonybi3- §Cjalkonynglomhphaylr(ﬂ£6@alkoay Impaanapl—@bﬂi(é)aﬂmky or
| N-VEVO- ) B A Sipteraimyl (2-6Cyalkoxy or 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy: and R',

R% R’, Q% m, p and q have any of the meanings defined hereinbefore or in this section

10 relating to particular novel compounds of the invention.

A preferred compound of the invention is an amide derivative of the Formula I
wherein R? is methyl, ethyl, chloro or bromo;
misOorl;
R! is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy,

15 ethoxy, methylamino, ethylamino, dimethylamino or diethylamino;
pis0;

R* is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,

20 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,
3-dimethylaminopropoxy, 3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl,
pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, piperazinylmethyi,
4-methylpiperazinylmethyl, 4-acetylpiperazinylmethyl, piperidinyloxy,

25 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy,
2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 2-(morpholinyl)ethoxy,
3-(morpholinyl)propoxy. 2-(piperazinyl)ethoxy, 3-(piperazinyl)propoxy,
2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperaziny!)propoxy,
2-(4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy;

30 qis 0;and



. The aniline of Formula VI may be prepared by reduction of the 04 MAR 2003
correspondi ng vitro conpound using convention procedures as defined
her ei nbefore or as illustrated in the Exanples. (c) A conpound of the
Formul a | Wﬁﬁ gR, R or a substituent on Q- is (1-6C)al kpx¥)GHdbnzl4
substitute - ga al koxy, (1-6C)al kylthio, (1-6C)al kyl am no,
di-((1-6C) al kyl]am no or substituted (-3¢6C)allcylam no nmay be prepared by
the al kyl ation, conveniently in the presence of a suitable base as defined

her ei nbef@: f anj i i | I el R4 or a

cubst 1 ¢ aoht® B pRRLE Rl BoAaLL SnRlazbBE Rl AerdiElfiiabiyt 0% )|

2003 WO @oridy? 13%idesnyl BRmiamy s pyrabinyl Neenize Arinyd Indslylp bedtibpheny ned out

in the ptrbesencelbgiha ‘Sq;}pfzggll erbsi neréﬂ;‘og\éﬁdr;@g’ib%uent, for _exlggpl)e a

hal ogenatefosazo engigy srenzoth y , furagarod rquinolyhr bon

tetrgchl oride f‘” et her Fuc.h as. tetrah of r 4N, 9L 1.4-dj,oxan, .an.,aronatic

sol vent  Suavinalyt dumaeioyt gringxelinyTprpenfithiidtlych gpicmaliy bears 1%0r 2

N, N- di ifehE Bk i I } | didas4d--one or

di met h;r}'f E‘hl}?ég%g{i(i de. ag}dhféé‘?glzg?%nm?@c%ﬁgﬁﬁfﬁﬁr@&gﬂ P%%Bgﬁ'tmg %&"a’

t enper at ethgl, methoxg, etbonyemethylenediany) resthy dunino, e8o&Mipo cdigretlipligmino, t he range

Che art fSEYRENG AR RBHEY. BE P DRpety atedsy R bR B oy or |

for the A ¥ i | kyl ation of
ﬁ{elh'éfgla?lﬁlh&ﬂetﬁg'l, ng‘g?%tg{t’%d %glry@;@'a)lr#rﬁ%@yf ?—Eneﬂlﬂfx%ﬁx%x?, y

amno to a amno or s or exanple an al kyl or
subst i t uRethoaldthidxyh dtmakoxypmiporyx @vpthexypropdxit C)amikgdthatyl, 3ramiapplapoxy,de or
i odi de, or a sybstituted (1-6C)al kyl ch| oridel\, brom de aqr Lodi de, in the
pr esentd 2grethylaminogthpxy, Bptlylamingetor e -Hstiyylapwepiooxy. 3 -gthylamingprepaxyer t

l t ] : fy .ej] . . t i th
Fange. okl ERindRtF 2 QLR NRIBLARGHE Eafith mBobRBBEL (TP (0 1N
t enper at G+diethyiahhinbppopR Pidyd] pyiriuy idethyl pyridylnteiiedynpyaralidiayl] pipefiding) Q2 is

am no, {1-bC) al kylamno, di-[(1-6C)al kyl]am no, substituted,
(1- 6C) al Fareheliny, Pipergsinyk ﬂnn&!h»lp{pfra@wé ‘L?Mrzlmeyaawy IpxFoHdinylmethyl | i nked

het er ocy : 1 I ] i40 : I jn the

pr esence?’k’f\éhc'lollggllsjyféttal o] mﬁg%lg\y g‘@%ﬁ?? 54 rlién?:n éfﬁ@g@gg’weg'%ﬂl}r{%h }g’eri vative
20 of i$a-seeyipifetazinyhhiehsli ﬁxericﬁyfam%r,t Liéiethylpiptidinglory, 4 {pyaidlidinygRitiorg, gr oup
wi th an appropriate am ne. sui tab roup is, for exanple, a

e leavin
hal ogeno ngmid?gud}prmw,lzj@im,ridbmlbﬂwxm3&@%133mnl)nrmpw al kanesul phonyl oxy
roup su as t esul phon r an . a sul pho QX roup such as
g-toIOuenégwmgﬁﬂ}ﬂ%xyzg(%h&i@?ﬂr%mfys5%/(153}3?, K Wh\?x ’a?ri eg out in the
pr esence 3Qpipdrasi ﬂ)ﬁjat:ﬁc}i, Q-Ql&néﬁiﬂlﬁ@@iazﬁ{yl)léﬁfo\tg,g-?ﬁmggaggﬂﬁé}aﬁﬁirgbmﬂr e and
€ e, 0 ,

at a tenperature in t range, for exa . conveniently in the
range 75 2t(é-apetBipiperazinyl)ethoxsnguiir(t-adetylptperasinyllpionoxyiherein R, R or a
substituent .on i.S 1-6 | k | agi no or substituted

{2- 6C)%¢]PE%RW“%§“H8“&§§P°?P?@?%%Q‘?‘é{??y-the acyl ation of 30 a conpound of
the Formul a | Aigh&ipefEired dBthpdund of teShiérniRnlis A arkideideri®afiviof the Finh@R| €
acylating agent is, for exanple, any agent known in the art for the

acyl at i owhereth R’ ivafettndoBethiyl 001 18738 - 45 PCT/ CB99/ 03144 of anmino to

acyl am no, .fqr exanpl.e an acyl halide, for exanple a ( 1-6C) al kanoyl
chlori dee?‘ﬁh"gl“bﬁ 9i80nveniently in the presence of a suitable base, as

defi ned j f [ ' [ ' ' for
exanpl e X 1S Bgliiaibor kiR, AbhClyRIEL Gan o) BRI HORE, 1

m xed 2Hhlethgtaimdsorheathylpdiniethyldafinsraethy], dicthylaminomdtbylo2-amirmiethoxyd a 5 (

1-6C) al kgxycarbonyl halide, for exanple a ( 1-bC) al koxycar ponyl chlori de,
in the pgeagémpéomxyazmﬁhymgomw, &?‘b%‘ﬂ’\%%%’g' b INOPFPRGEKer al t he
acyl ation_J i ¥ J: I BEy; o di l uent as defined
her ei nbe1B Oé@l%ﬁié&%xﬁg%&,’g%@?a lﬁ#ﬁéﬁ&:&% hg%rl%tﬁglgwﬂpggmgg’anpl e, -30 to |20C,
conveni estdiyethylaminopesioxiodiethyldntifpsropbxly,2-pyridylmethyl, 3-pyridylmethyl,

4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, pyrrolidin-1-yl,
30 piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-acetylpiperazin-1-yl,
pyrrolidin-1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl,



(f) A corrpound of the Formula | wherein R or a substituent on QZ(Qi/sMAR, 2003
{1-6C) al kanesul phonyl am no may be prepared by the reaction of a conpound of
the Formula | wherein R or a substituent on QZ is anmino with a (

1- 6C) al kanesul phoni ¢ acid, or an activated derivative thereof. A suitable
acti vat ed d\¥P|°Béﬂ3§e of a (1-G&C)al kanesul phonic acid is, forPEXGRIS(031445n

al kanesul phonyl halide, for exanple an agfanesulphonyl chloride formed by

t he reaction of 15 the suiphonic acid and an inorganic acid chloride, for

exanpl e t chlori [ eact onls refera rr out in the

or esence 4l %émp?raﬁmefiﬂmﬂﬁs Ly e ian DT reRE b oS oREr |y Pyti di ne.
and in a [ 1 ore,

parti cul alny% Effﬂldelﬁe‘i% ori Q:érn% ‘dg" k%{hogi’n%@gﬁaﬁﬁeh&’) mJPa f wherein R
or a subs- ipuﬂdinoeuho@, 3-pipeddihoprppo:2Q ZGmbhﬂmym(eth@Q-aioi@Ho,lmﬁﬁbbwyy - (

1-fi Cal koxy, carboxy-( 1-6C)al kyl anm no, ~T-&b&_‘ 6C al kyl - car boxy- (
1- 60) aI kﬁ-awmub}-yteéhw;? m@er@@) -Ar W BFRPPR M- ﬁﬁwa@r% batetokys t he

TR S R B i

(1- 60) al knpsaexdt pr&gfaz(n-l. opok@dnd ( 1-6C) al koxycar bonyl -
1- 60 al kyl Aam no, kyl 25 (1-6C) al koxycar bonyl - ( 1 6C) al kyl am no or
(1- 60) al l&xw@ambdn%ﬂhlewleepambﬂowwmwé @Wlbbﬁﬂwﬂéalo’ﬂ‘ie}@m@bdage

cmown 1 n TR PRIED, eibelforiil: Zondei, ocRiRinBantalf s TR BHITEL | TC
out, for 2yéiFhRlazélyl, VekmRbHRESlyY md@énzeﬁtrﬂiasa{m ~RARAE, @@ﬂﬂbl‘yl Iurindlyl,

sui tabl e base is, for exanple, an allcali 30 al kaliné earth metal or
anmoni Uén3eeguinolyt tequingzhlioyl, ae;umaaohexlaﬁﬂumosdmw o1 tquiboxaling] whishassi um

SaQbﬁxﬂﬁt%@@gn%u‘eﬁﬁ%g 54 shiyiileg eies bR 19 08 . FOBH CHLYABISER 1| o
out 0 t s G5ARS %&B%Ié‘@ﬁrhg[ 8, émb&gbrh&hﬁ@h%/m@a&em B HERRnS

nmet hanol oOr et anol action’is conveni ent rri out’ a
t enper at wimethytantino adigthylaihihag aﬂxﬁﬂcmleqhylafxmthjbhmlmmemyl ethytansinbmethyl,

1560y ot kflmethy ey eI i aminomegey iy o B, SRV RGPPRA -
1-6Q) a“‘ﬂ-m@fhoﬁy&ﬁ& %é’tﬁb%jeﬂ{ox% ﬁﬁ)ﬂ% cgfoﬁ?&'@ )g‘pt oRY @ﬁgﬁgeﬂx

reaction, conveni ent I'n t'he presence sUita se” as I ne
herein befBGaImnopfopaxyplmmﬂn}dammwthexf(?r-eﬂwhmm&tho@(ﬁ J-mety Rmigdftdpoxy,

3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,

’

3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy,

20 4-pyridylmethoxy, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl,
4-methylpiperazin-1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-1-ylmethyl, piperidinomethyl,
morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
4-acetylpiperazin-1-ylmethyl, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy,

25 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy,

\ 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,

3-(4-methylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy and
3-(4-acetylpiperazin-1-yl)propoxy
or a pharmaceutically-acceptable salt thereof.

30 A further preferred compound of the invention is an amide derivative of the Formula I

wherein R® is methyl or ethyl;



Z-(1;6Calkyi H\ / ON (CH)q -Q@ VIII wherein R, R2, R, m p, Uq4 gﬁ% 289
have any of the neanings defined hereinbefore and Z is a 10 suitable

| eavi ng group with an appropriate am ne or heterocycle. A suitable |eaving
group Z is, for exanple, a hal ogeno group such as fluoro, chloro or brono,
a ( 1-6C) al K4R&YIFBhonyl oxy group such as net hanesul phonyl ox§CHEBEH3144
aryl sul phonyl oxy group such as 4-tol uen(_a%ll phonyl oxy. The reaction is
conveniently carried out in the presence of a suitable inert diluent or 15
carrier as defined herei nbefore and at a tenperature in the range, for
exanpl e, sechef mapwd ¢isfieniently in the range SO to 150C. (i) A conpound

of the Fo X i : St on Q- is an am no

gr oup mayligg4 ﬁrcileeblﬁ{l‘%éﬁxggxeﬁ% j?égﬁc'?Tyg%etg?fya%%%gﬁrﬁﬁ& of the Fornula I

wher ei n R3.(4RRethiApipefazin- Syheéthy DER2-prrsldin-3-ylethdstyr ¥ 390201 Periditbethiarlyy,aind
0

reaction cgnditions include the use of ammonium formate or hydrogen gas in
t he presefXds &ffuryl, 2ahienyk 6-isgxazokyk dnibiagolyl, denysidyh, 4-nysidyl, Ydenzothinpkenyl,

pal | adi n- casr bon. ternativel y.a,di ssql vi.n tal reduction ma

car ned ;53{490%&1%,‘ -qﬁngﬁ@ of g‘cﬁ%lqorlﬁtvﬁ‘é&p‘%pélggﬂ@eﬁs las?’l’%ététf‘fﬂt 8?18?%@%?3ﬁbl e
an i norga@h@_r@q-@;rﬂggucpﬁﬂyq pYHONdRS]-YYAdeRépRdline; hydrobrom c, sul phuric
or acetic acid. The reaction s conveniently carried out in the presence 25
of an or ganaphyulacanicallpredfeptabld saltahgyedfar protic sol vent) and preferably

wi th heating, for exanple to about,K 60C.. Any, functional groups _are_ protected
and depr ot ect ed é‘gtgﬂéﬁrngégﬁftjﬁ’mpoﬁmwf%ﬁﬁ"é’ 5’“\?&?‘66‘7‘1@?‘3&"4 70%13/@@@%13144
The fol | owrRgiPROsPMtAl assays and Exanpl es serve to illustrate the
present invention. Biological Assays The followi ng assays can be used to
measur el heisfBor@n ki haseR | ishiybidxyy fluorb hehlokbFantinditethyls methody, andthylamidv ért i ¢

effects of,thﬁ conpounds of the present invention: 5 In vitro enzyne assay
The abi | i iY@ UNds of the invention to inhibit the enzyme p38 kinase

was asses . I3vit . of test conpounds agai nst each of the p38a and p38(3
i sof or s gﬁt%@%ﬁ\z@%’ was determ ned. Human reconbi nant MKK6 ( GenBank
Accesi on Rbigletat€dlRARET29r 44pssiti bt e deldfed fromdimebglamhiudeethd>78 Genoni cs,

1996, 33, 151) and utilised to produce protein in the
diethylaminomethyl, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,

15 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy,
3-diethylamino-2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino,
4-aminobutylamino, 3-methylaminopropylamino, 2-dimethylaminoethylamino,
2-diethylaminoethylamino, 3-dimethylaminopropylamino, 4-dimethylaminobutylamino,
3-amino-2-hydroxypropylamino, 3-dimethylamino-2-hydroxypropylamino,

20 N-(2-dimethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino,
pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperazin-1-yl,
4-cthylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-methythomopiperazin-1-yl,
piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl,
morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl,

25 4-(2-hydroxyethyl)piperazin-1-ylmethyl, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
1-benzylpiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 2-hydroxy-3-pyrrolidin-1-ylpropoxy, 2-hydroxy-

30 3-piperidinopropoxy, 2-hydroxy-3-morpholinopropoxy, piperidin-4-ylamino,
1-methylpiperidin-4-ylamino, 1-benzylpiperidin-4-ylamino, 2-pyrrolidin-1-ylethylamino,



formof a GST fusion protein in a pGEX vector using anal ogous prog¢diaRg20080 ,
t hose disclosed by J. Han et al., Journal of Biolog ical Chemstry, 1996,
271, 2886-2891. p38a (GenBank Accession Nunber G529039) and p38(3 (CGenBank
Accessi on Number G1469305) were isolated by PCR anplification of Rggzgan

| yrphobl ast $YQOUBRE (GenBank Accession Nunber 15 GM 1416) anBCHGRE Skt al
brain cDNA [synthesised from nRNA (C ontgch, catal ogue no. 6525-1) using a
G bco superscript cDNA synthesis kit] réspectively using oligonucleotides
designed for the 5 _and 3' _ends of the human p38a and, p38[3 genes using

anal ogous SpvEddisr bdpropylaminge 2deerehelpesthylaming.dnmerpholinopmapylaming.ca et

Bi ophysi cg_ : . D ~ Y. 5 ety nal of

Hi ol oi ~i c%%@?ﬁ%&%@lﬁ'@g%ﬂp %@@“ﬁé&‘g@iﬁ‘xﬁéﬁ%ﬁtlrﬁ%&?ﬁg%ﬁ ein isofornms
wer e expr 8sfipétadin1 y15:0bilamind? B4 Rstiyipiperatiureyl)étheminsant p38a and p38[ i

i soforms were produced as 5' c-nyc, 6H s tagged proteins. Both MKK6 and the
p38 pr ot eBr(é-mﬁhﬁpm:azm-bal)prs)pwgnmmadmﬂpﬁmxﬁd@ﬂlgﬂ-ylmhﬂ@mmm was

puri 11 ocb B ey Bt R 2R RS e e e BB Sy Rl "Lt vat oa

prior to g&ﬁmbmm%mmﬂnwbm%&@i&%mewm-aim ro@%ﬁﬁ%&&ggt ﬁd

col i - expressed retained sufficient activity to fully activate
i sof or s 3#(1 pB8hylfiyreclatin-2vd¢thyparminemethyle 3 pymplidwe trylisepylamippnietiyfl, | Org/ n )

38 01t1 qof Spg{m)) t t ith MKK6 (.1 | . af .1 m), “1G
ELL Por ﬁfﬂ%ig,oe ;ml%ors?fﬁfles%vgmmoeg lﬁﬁtggs%ﬂw?r N oim e
sodi um or : . : .
, ri ) Ars) mnzyne for
Mcrotiter I@Qe. Test . co you?ggmv\ess Iubilis?di .(@ﬂ?Oandl Q)cl)l of a
1: 10 di | uP¥do ﬁ%ryé’ hvdreerigR iy e 2 iAo ety euTolidiR ! Romhelied.ot i ¢ or

pl ate. Fog: . Si; €y 01071 qunds were tested at | OCpM

" Ki nase Aélgg{/la ’x4 chggﬁqﬁéﬂé@%ér‘f‘g?dn@p%J iqﬁﬂBasi c Protein (G bco BRL cat.
no. 1322Befd Pharihadeutitalby-dccdinipie shlt theteuf.i on in water), activated p38 enzyne
(50p,1) and "Kinase Buffer' (2ml)] was_then added foll owed by "Labelled
ATP' [10pl; cofBesraciadly pepfemedgampaynd ofithe inyveption (s avgraidg dlgrivativeaf thg i onal
cat. ngs ﬁgnﬂtﬁgg)wh@ﬁﬁm OCOCH3) Z] . The pl ates were incubated at room
tenperature w gentle agitation. 10 Plates containing p3 8a were

i ncubat ededobrof94) i addaynig 0pl at es contai ning p3 8[i were incubated for 45m n.
| ncubation,was stopped by the addition of SOpl of 20%trichl oroacetic acid

(TCA). ThR® isrleeatesd atihesd qicpositionead issslssisH dom dicthylaminesethylnase and t est

conpounds,mer e assessed for, {hei bi.lit o nhibit this,phosphorylation.
The pl at eg_l\@arlgleﬁ‘lyf elflgffo%l? gﬁé%%or’ F%/? #5%’!?8?81 R }S'é'?{e@Xg washed with
2% TCA, dm:@ahﬂp@emht-ym%ihﬂpumemjluwm@;p%ﬁ-ﬁmﬂiyl,aﬁo@hbhhaﬂe .
counter. Test conpounds were tested initially at a si ngl e dose and active
conpourds3wetieopyarlidinettylreetiayl) Hhydroxypywmalidias! -ylmeshyld é(érhydraxyethy piperazin-
cell- basef]-yﬁlgt%yf p{ﬂe}idﬁ%oxy, 2-pyrrolidin-1-ylethoxy, 2-piperidinoethoxy,

2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 3-dimethylamino-

2,2-dimethylpropylaminomethyl, 2-(1-methylpyrrolidin-2-ylethyl)aminomethyl,
3-pyrrolidin-1-ylpropylaminomethyl, 2-morpholinoethylaminomethyl,

25 3-morpholinopropylaminomethyl, 2-piperazin-1-ylethylaminomethyl,
3-(4-methylpiperazin-1-ylpropy!)aminomethyl and 2-pyridylmethoxy; and
Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
2-hydroxymethylpyrrolidin-1-yl, morpholino and piperidino;
or a pharmaceutically-acceptable salt thereof.

30 A further especially preferred compound of the invention is an amide derivative of the

Formula I wherein R? is methyl;



«20 The ability of conpounds of this invention to inhibit TNFa pr WH&%R%M
was assessed by using human peri pheral bl ood nononucl ear cells whic
synt hesi se and secrete TNFa when stinulated with |ipopol ysacchari de.
Peri pheral bl ood nononuclear cells (PBMC) were isolated from heparinised (
1 Qunits/ m woapasisn) human bl ood by density centrifugation (FCIvGReN3est M ;
Nyconmed). 25 Mononucl ear cells were resuspended in culture nedi umjRPM
| 640 medi um (G bco) suppl emented with 585anits/m penicillin, SOpglm
streptomycin, 2mM glutam ne and 1 % heat-inactivated human AB serum (Si gma
H-1513) | . eachpPmypehsd y4y® sol ubilised in DMSO at a concentration of SOrM

diluted 1:100 in culture nmedium and subsequently serial dilutions were nmade
i n cul t urR isddliethyleminosieivhd -nipeapnecy Inpathxds 3(4-masthylpiperagiat- | -ylmethgh), 160p. 1

compound TEFHSTy Rl L Ehaii] g Pt R SR, T o Do
(control g 1iﬁaﬁethy19_3-§3mﬁm§?.g3nmﬁghﬁ&ﬁﬁ&, 3-6391156'!&5&,@&%9%%%&@@1), o

mnutes at 37Cin a humdified %02/ 95% ai r) incubator (Falcon 3072 ;
wel | f1 at4-Gbhydsonypyasiidinduyimethyl)pd-44-€2hydaxyethyDpppukipsbybhethyldle [ LPS

i oul tur BB gy e e ey U was

added to 4. i R iy ] | $.19 .5k X o X ¥ ium
al one” codﬁtmra g* Igm\?g{r ie)&?\prl;% u%%%eoﬁmggéﬁ %?l )v{\'n/e?dl‘ﬁg?’g%lglﬁ\%af‘% Kgm@%%erﬁ? g’t i ons
of a knowk{ZFFacthplpybrolidin-2wdethyl)aminodethyill) 4e@ehotphslinoethydammomiettyilRi t or  of

the PDE Type |V epzyne (for ex I Semmi er, J. chtel. H and Endres,
S., Int. ‘gr%-mm!aﬂ%mé@memi@gﬁ ‘?If-i‘gnmh)j Plp&@él-nzﬂr\é\apfowﬁ)aaﬂn?rﬁﬁ% liogr of
pr oTNFgaCA b . anpl e, see McGeehan, G M et al. Nature (1994)
370. 523%@%‘?&9 a?t{‘éés)gf\ixea@é i ncubated for 7 hours at 37C 10 (hum dified

i ncubat orQ? a#tmerphélinobydd0sy1, Sinotphelinopeaidiaiyd 3-mogshotieopyatidfyt,om each wel |
and stored at -70C (96 well round-bottom plates; Corning 25850). TNFa

| evel s wetBiPgadiBonyridettyl a—pwehdlgalnblp@nés‘ﬁ-wgora’--KBaréﬁ-h*NFgmBLm%hylpwehdm-
W92/ 10190, ﬁ&pl-dgl_rrtent Protocols in Ml ecular Bioloev, vol 2 by Frederick
M Ausbel & zﬂ.,yJohn Wley and Sons inc.). inhibition = ALPS atone -

medi um at @agtharmdcb@ichllg-aaepiableablt Gereoffedi um al one) x 100 15 (LPS al one -
medi um al one) (ii) Human ol e Blood The ability of the conmpounds of this

i nventilén to i firier prefangd sewpenndiaftheinyentienisaaaeydederivatise pfitheF opmolad

bl ood ass‘@(er .Hlﬁ’i'zsn ¥¥ﬂ |l e bl ood secretes TNFa when stinulated with LPS. This
property 0O Bl'ood Tor the basis of an assay which is used as a secondary
20 test fHfsCerMAasDasd RhisGitrd6:Hmihe; as active in the PBMC test. Hepari nised
( 10 uni ts/mz human bl ood was obtained fromvolunteers. 160pl whol e bl ood
wer e addeatck of ®#ndisiO; r ound- bot t om pl at es ( Corni ng 25850). Conpounds were

R* is located at the 3- or 4-position and is selected from diethylaminomethyl,

20 N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-1-yl, morpholino, piperidino,
piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl, pyrrolidin-1-ylmethy!,
piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
homopiperazin-1-ylmethyl, 4-methythomopiperazin-1-ylmethyl, 3-aminopyrrolidin-
1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl,

25 pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-
4-yloxy, N-ethylpiperidin-4-yloxy, N-isopropylpiperidin-4-yloxy, homopiperidin-4-yloxy,
N-methylhomopiperidin-4-yloxy, 3-pyrrolidin-1-ylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl,
3-morpholinopropylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl,

30 pyrid-2-ylmethoxy, thiazol-4-ylmethoxy and 2-methylthiazol-4-ylmethoxy; and
Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-y],



solubilised and serially diluted in RPM 1640 nedi um (G bco) suppQ¢rieAR 203
with 50 units/m penicillin, 501Sgl M streptonycin and 2mM gl utam ne, as
detail ed above. 20pl of each test 25 concentration was added to appropriate
wells (triplicate cultures). 20p,1 of RPM 1640 nedi um suppl jth
antibioti cswgt‘?ﬁ"§ﬂ3 tam ne was added to control wells. Plat esﬁﬁaége%%bat ed
for 30 mnutes at 37C (humdified i ncub_agfo_r), prior to addition of 20p,1
LPS (final concentration |0pg/m}. RPM “1640 nmedi um was added to control
wells. Six "LPS al one" and four "nedium al one" controls were included on
each pl atehydrioxymesthylpypralidio- kyhmpssholing apd pinesidinon aadwheseingay of theitagd i n

P at s el STy o) SRR, Bl 1 G Bty Rgubdror by 10 - EPspRRaRAGS
WO 001 18638 phathdeedtiédbilOddeegtdbie phlath@reof.enoved and stored at -70C (Corning

25850 plates). TNFa | evels were neasured by ELI SA (see W92/ 10190 and
Current Prot odofusther prafersed compaynd|of i, invesition ipgn apisdg derivativirof sheFoamulatt

»

al ., Jog%%%ﬁgsgggl%e&l& s Inc.). The paired antibodies that were used-in the

ELI ZA were m R&D Systens (catal ogue nos. MAB610 anti-human TNFa

coating 5 &0 6MAdy 1 aBAR2 1dn#oWriamihait ed anti - human TNFa detect anti body).
Ex vivo / In vivo assessnent The ability of the conpounds of this invention

as ex vi eachiofpandpislit ors were assessed in the rat or nouse. Briefly,

ro of . e W r derley. Park.(AP) r 1 21, re dosed with
gomlzj)gﬁnd K gSB{rO&?tgﬁl E‘i)ﬁwo@ 196%'\'}@5{%9“@“5 1%(1%55)“1)”&@3305'5@1 %gpémﬁlﬁf?f}%iﬁ‘r\gﬁat er zut e\,NI 10
for exam-@-aﬁiaﬁﬁw@) toéyl)-_NPﬁxEﬂ&QﬁaEdiﬁ& rebgf?xjoliﬁimp-y), nfpHIBRG Wi (s.c.).

Ni nety mnutes |ater S Were sacrific using a rising concentrati on of
C02 ant Ipipedazinid -ylj 4-mdtleylpipstazin- biyl, emethy Broawpiperazib 1 -yh ipysrobidindeylmethyl,

heparin/ m. bl opod. Bl ood sanpl es re imedi ately plac on ice and
cent ri f uSERETIInomnsEpyly mP“@h\r,’\ff rP‘%razA‘C?éY ’alei%{é %8?‘6%%@6“51‘5%’ hagthyly ozen

at -20C f 1er Vi ' RLAHsSHRRIRRY
Cbs ot | mipiopliRREt e nRRR Y flu iolop et £ 1 YhmERNE SREARNSMESY | oo )
of each dayipiethylyeSshpdidrgpyreolilis-étyliethyhd-(@Qaiydesxyeihyl)pipSfazinel -y imethand bot t om

pl ate (Corning 25850). 50ul of heparinized human bl ood was then added to
each wel IPyraiidiacs-xloxy: piperidiardyip, 3-prrelidind -yipropyanmypometyl37C (huni difi ed

and | i eR S i, iy FAEGHEROL DERR rdHRROACAPE U 0 el TS
i ncubat ed-mbiphoRidprépPhmitbr@hy 1y Ba(dinseiieslpiperatias 1 Wptepyl amimonestiyl of uged f or

10 mn at 2000 rpm and 200pl of the supernatants were transferred to a 96
wel | pl atparigdylmediaxy; ard - 20C for subsequent anal ysis of TNF concentration

by ELI SA, | ¥Si.S: | . feor i
conpoun d/(%j2 (q))gﬁe%y Iﬁﬁﬁll’ éi éyi%o YS?‘? $kﬁ§l%%é%gub%&{l%ﬁ Jr %f%%d-ﬁpol%gﬂ?%ﬁé Iy,

( Tr eat edR-hydtddmethilpastolldina -¢ICaivpivliad afd pieridinoyel y, nice could be used
instead of rats in the above procedure. Test as anti-arthritic agent

Act i vi 2§ osp pharmneputigriiyzaccemablnsalt thererfi ti c agent was tested as fol |l ows.
be. arthri ¢ ogefl i PREEred corgnyBR BY s Rushoaron oY el bk s Epuputh 1 -
Fr eunds ivp}feggmkéisqngguygvant . This is now known as
eachof m, p and q is 0;
R is located at the 3- or 4-position and is selected from diethylaminomethyl,
25 4-methylpiperazin-1-yl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-

\ 1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl,
pyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, N-isopropylpiperidin-
4-yloxy, N-methylhomopiperidin-4-yloxy, 2-(N-methylpyrrolidin-2-yl)ethoxy,
3-dimethylamino-2,2-dimethylpropylaminomethyl N-(3-dimethylaminopropyl)-

30 N-methylaminomethyl, 3-morpholinopropylaminomethyl and 2-methylthiazol-4-ylmethoxy;



«0 4 VAR 2003 WO 00118738 -51 PCT/ GB99/ 03144 col | agen-i nduced artFrh&%gz
(A A and simlar conditions can be induced in mce and prinates.4 nWB
studi es have shown that anti-TNF nonocl onal antibodies [2] and ThlF
receptor-1gG fusion proteins [3] aneliorate established C A |ndi i t hat
TNF pl ays gw N8BBe in the pat hophysiol ogy of ClA. Nbreoveﬁ%ﬂﬁhég%gﬂg
remar kabl e efficacy reported for anti-TNg 5 nonocl onal antibodies in recent
rheumatoid arthritis clinical trials indicates that TNF plays a major role
inthis chro

c infl tory disease. Thus ClA in DBAh,m ce as. described in
r ef er encedd a‘ﬁ&'@'r@’mﬁg‘r%@é@f“gﬂ%wtm%tﬁ frgp merphQling, Pipegdienst rat e t he

BE ot ookl it abortPib. 1 913 ¢ Sesbigrmam e 1 PN
©(1992) Prae piiahceuficalti-aceptable 8 tREE, 3. Wl liams. RO et al., (1995)

| mmunol o~y, 84, 433. 4 Badger, M B. et al., (1996) The Journal of
Phar macol o$v af\dPagtigiariprefeired compaung @f thedgvensipy is, forsxampler- Al t hough t he

phar macl,qgi,cC QReri . . CP| QS i I, vary w.th 15
B uct up e el 054 ekt ApiptdginE CRBRUR ook Sk Mo Ul 1)
over 30%NaimethyPB-[84(4ctidy | Biperagin- PgAndthylfensonide]phéml } iddiazole- t o 10M and
over 30% inhibitionin the P test at concentrations up to SOpM No

physi ol ogi-6abpyamidaccept abl e toxicity was observed at the effective dose

for conp t d of t resent .inveption. way, gf example : 20 N-{
4 et hy! S GmGton i R ERS R ey PR P R noRg R

furan- 2- cacpydthide, has an | Cso of approximately 1 uM against p38a and an
| Cso of approxinmately 4uMin the PBMC test;

- { 4- med ByN- {3-BI4(methplpiperpimp érylmethy Dberizamiduo}4yhethy iphergd] -pheny | }

i soxazol e5-carb xalm' de .has an | Cso of approxi mately 0.8PM agai nst p38a and
an | Cso 'pﬁo%‘ﬁﬁ‘r SYPYHIDE7-cpr & P®e PBMC test;

N- [ 3- (4- dijaihlamg ﬁm s ] 5 [ ' 40l ne4-
car boxam -33&[25@?}11&?@{@[ AZ?SE oxXl| tﬂgpfe’? y szg .ﬁﬂhhgtggilp}ﬂ?s[{%ﬂggég@gﬂ&?&%&g
| ess t hard-CarBBddmidet he PBMC test and an 1C o of approximately 10Min the

Human Whol e Bl ood tes

Ny
-{3-[ 3- (£t %‘i%@?ﬂ%ﬁ’?’f’-cip‘?mﬁé%lhmef‘i?énzam' do] - 4- et hyl phenyl } - 2- pyrrol i di

n 30 1q¥l pyri dj rﬁ?‘ﬁ? 5 ] f: [ %%P .1 1 t M agai nst
p38a a-rllg an | (,Js\ 0 rggfstﬁtgﬁ%}%%ép ﬁ#btuhg%g%l%émt%gg{n?ﬁég\%te IIQ,' MAR 2009 WO
00/ 18738 N{3-[B<H 0R89h0ombiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-

2-morpholinopyridine-4-carboxamide,

N-{3-[4-(4-methylhomopiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide,

20 N-[3-(3-piperazin-1-ylmethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide,
N-{3-[4-(3-hydroxypyrrolidin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide,

N-{3-[3-(3-pyrrolidin- 1-ylpropylaminomethyl)benzamido}-4-methylphenyl}-

25 2-morpholinopyridine-4-carboxamide or
N-{3-[4-(3-morpholinopropylaminomethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide;
or a pharmaceutically-acceptable salt thereof.

A further particular preferred compound of the invention is, for example :-

30 N-[3-(3-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-

4-carboxamide,



N-{3-[ 3-(4- et hyl pi perazi n- 1-yl met hyl ) benzam do] - 4- met hyl phenyl } -®@; marefpo3 i »
nopyri di ne 4-carboxam de has an I C o of approximately 0.1 pM agai nst p38a,

an 1 Cso of less than O SpMin the PBMC test and an | Cso of approximately
7pMin the ns¥sol e Blood test. According to a further aspeg ﬁnﬂfmﬁﬂe
invention there s provided a pharmaceutical 5 conposition which conprises

an am de derivative of the Formula |, osga pharmaceutically acceptable or

i n-vi vo-cl eavabl e ester t hereof, as defined hereinbefore in association

R s G O R L

t abl et s, jeglgamdehard or soft capsul es, aqueous or oily suspensions,
enuIS|ons di spersi ble 10 powders or granules syrups _or elixirs), for

t opi cal LN@((Mretl@slammome&yleenMdO) mhyéphesyl]@ansendmomtbws or oily

sol utions, or, suspensi ons), for adm nistration by inhalation (for exanple as
a fi nely4d Pﬁ’@(??ﬁ%\/\der or aliquid aerosol), for adm nistration by

i nsuf f | gt f(ay, nshini YiistehyIOL |

i i St s ¢ e i Ik el 2 (D B iR
|ntravendu;sl,)p)mdmﬂma:aﬂmummdentrarruscw ar or intranuscular dosing 15 or as a
supposit &3 recflg‘ dosj n The _conpQsitions ff the invention may be
obt aj ned Hdan ﬁéﬂer% é’&tﬁﬂ%}@ bgaraidduhipetiy iRbray L} pirhpmepwetidigal

exci pi entjs 1\9?11 held0 ‘93_%1 iaﬂxn&é“e art. Thus, conpositions intended foi oral use
may cont a.?% or exanp one or nore coI ouring, sweetening, flavouring
and/ or prr_é{{mmhyhl%e(%menﬂ;slmcﬂﬁbtﬂ'ﬁberﬁﬂiﬁiﬂbbplﬁﬁyl}i-atmmhbmm;gdicﬁxﬁﬁ that is
conbined with one or nore excipients to produce a single dosage formw ||
necessh? i4- ?rb@fafuﬂ%pendl ng upon the host treated and the particular route

of adm ni\gt @9&9

adm ni st rlgt{?ig (tg)g lrﬁgﬁgh@wk%ﬁrg%&@ #Byha?%}ﬁ@g?th% or exaﬁrpﬁ &eaJTyrl%h%n

to 0.5 g 2oMmofsholiMepyaiiind-4catpauidgd with an appropriate and conveni ent
anount of excipients 25 which may vary from about 5 to about 98 percent by

wei ght ofN+H{Ad4t(édimethylapine- 242&unetlml@r<myb@1mm¢thﬂ)m@nfdﬂiA-n@tlmh&myl&- or
prophyl a 0ses..of ,a nd of the Formula | wll naturally vary
accordi n}t r@ﬁzﬁ%ﬁrlﬂn@,\e'gﬁ %8 ef’ty of the conditions, the age and sex of

the anisay- (Sl-r{4HET-GB%Rﬁ%ﬂm&r?g)lyﬂ-ﬁémﬂdﬂﬁmﬁ}He%nﬁSﬁﬂlf “Rethg1phenys:! |
known principles of nedicine I n using a conmpound of the Forfmula 1 for
t her apeut2-momholinemyridine4-carbpramideses it will generally be administered so

38?28?33%2% ng%:lyd Sﬁ ég@gélggri(ii -Q%'?dxyfnggzaxen)f&%e%yl] %—mo%o mopyrxduA{e-NAR 2003 VO

4-carboxamide,

N-[4-methyl-3-(3-pyrrolidin-3-yloxybenzamido)phenyl]-2-morpholinopyridine-

20 4-carboxamide,
N-{3-[3-(N-methylhomopiperidin-4-yloxy)benzamido]-4-methylphenyl } -
2-morpholinopyridine-4-carboxamide,
N-(3-{3-[2-(N-methylpyrrolidin-2-yl)ethoxy]benzamido } -4-methylphenyl)-
2-morpholinopyridine-4-carboxamide,

25 N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}-2-morpholinopyridine-
4-carboxamide or
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl} dibenzofuran-
4-carboxamide;
or a pharmaceutically-acceptable salt thereof.

30 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



¢« /5 no per kg body weight is received, given if required in divid 4%%6’5003
In general |ower doses will be adm nistered when a parenteral route IS
enpl oyed. Thus, for exanple, for intravenous adm nistration, a dose in the
range, for exanple, 0.5 ng to 30 ng per kg body weight will generally be
used. Sinmil éY‘I’?r}},’)ls?"‘@r adnini stration by inhalation, a dose i n‘gCET{ BIUIJ&4 5
for exanple, 0.5 ng to 25 ny per kg bog% wei ght will be used. Oral

adm pistration is however preferred, par?i cularly in tablet form
Typically, unit dosage forms will contain about 1 ng to 500 ng of a
conpound” Brepartien ot chemiqaliyrrelated sompounds o SHCh processes, B used o Rrapare awenel on

there is ?\rn?&é% EQatm of me%rﬂﬁfai 1R Oér\ﬁﬁidgé al Q%%@gldg tl?er in@%xﬁion an,

are
phar maceuti c y-acceptable salt I'N-Vi vo- ster ereor, as 10

defined hgnstraleebptR fOREwiHS Eeprésefatil fiocess vatiifaim@hichplinlbdeothervige stited,
ani mal bod¥ bzy ghgr apy. According to a further aspect of the invention
there i s Bt Bak'tme, qsad & have anyiafsheaeanings defingtl berpintiefioray Necessanyr  a

pharmaceutj cal | y-acecept apl e .salt, or _in-vivo-¢| eavabl e . .t hereof, _as
et | neq neraRnnaRE R R Sidied bl bR SEEH et it TR | oo

t r eat ment plépationBiucibtatiap thdidriftsis ABYiBEE th dhjenciiok iwietsthe Fdlldwihpr t her
aspect the present invention provides a nethod of treating di seases or

medi cal crapiésentatine prectsaivazidnts\and yiithii the sceompanyingniprampdes. sAli¢mativelyr i ng to a
war m bl ooded ani nal, an effective .ampunt of a conpound of .t he.Fornula.l, or
= phar mac BRROREEY 1ing Paferials see chisinabls by A0YpgRps ARRCRNtRs o thase flusirated Sybictyo
In a furt rwﬂﬁﬂﬁfé%r&iﬁ&r@kiﬁ?ﬁ%o;tﬁa]\\{fc%.bﬂﬁ‘st.prOVi des the use of a conpound of
the Formula I, or a phafmaceutic y-acceptable salt or in-vivo-cleavable
ester tlfe(amof, Aicompbendwfithé Barimuizl, of a pharadiceativatly-acceptabdesadlthort ihevitg-eat ment
of diseases or nedical conditions nediated by TNF, 11-1_1L-6 or IL-8. In a
further aSlarablegsier §F§'§ faay; herseRarestbypead %‘Nﬁ%?fﬁﬁe Fprmyla It ng di seases
or 25 nedi cal con@i}}i ons nedi ated by,,INF, IL-1, IL-6 or iL-8 which

conpri ses adm ni st ef® 3

conpound of the Fornmul a/ phar e g
i n-vivo-cl eavabl e ester Aln ther aspect the present invention
provi des the use gg a~conmpound O)N ’ mula |, or a

pharmaceutical | y-accept abl e salH or M vo-cl eavabl e ester thereof in the
30 manufacture of a nedicanment for use i he treatnent of diseHses or
medi cal conditions nediated by ThTF. 0'4'3AR , 2003 , WO 00/18738

PCT/ GB99/ 03144 -54.l.n fu er_aspect the present.invention provides a
et hoa of Sapeeritr it rroile rbr SEREGE deafaN<BRhed: ared by TR whi ch
conpri ses adm nisteringd e awaeAy)bl-aodegy.ani mal an effeclp' ve amount of a
conpound of the Formula I~ or a pﬁ&r maceuti cal | y-acceptable salt or

I n- Vi vOrsClifidet 3hGar& Shffe boh®Fdtfiing conditions, wherein variable groups are as defined

hereinbefore and wherein any functional group is protected if necessary, and:

@ removing any protecting groups; and

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

20 A suitable activated derivative of an acid of the Formula III is, for example, an acyl
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

25 pentafluorophenol, with an ester such as pentafluorophenyl trifluoroacetate or with an alcohol
such as N-hydroxybenzotriazole; an acyl azide, for example an azide formed by the reaction

of the acid and an azide such as diphenyiphosphory!l azide; an acyl cyanide, for example a



5 1n a further aspect the present invention provides the use of aﬁpmmogﬂﬂaj
of the Formula |, or a pharmaceutically-acceptable salt or
i n-vivo-cl eavabl e ester thereof, in the manufacture of a nedi canment for use

in inhibit ivV@oJ@‘Ess [L-i, IL-6 or IL-8. In a further aspect té}ﬁﬁg@s&ﬁl&h

i nvention provides a nethod of inhibiting TNF, iL-1, IL-6 or
conprises adm ni stering to a warm bl oodgg-ani mal an effective anmount 10 of
a conpound of the Fornula |, or a pharmaceutically-acceptable salt or

VO Gl SRRl O B SR Ve an ool YAl BRREE G ISIORESREN olaET O

phar macewd giaducy o esicBbh f &Rl deiddnd dlcatbodimttie syabisaliefldiex§1bAb&Tmidd.n t he
manuf acture of a medicanment for use in inhibiting TNF. 15 In a further

aspect the pr &bereactionispréforabhy carviekkoutan the presenoé of akuikible bage Tk asvifoch
conprises admi nistering,.to a m bl.ooded aninal. .an effectivye. a nt of a
conpound CWQT?:@“ ﬁi}@ﬁ,\_ﬂrglka?mg F\é\gﬁ HH%J 88’[‘*’6’6\*‘?’9‘-‘%3’@’ gf?ﬁ‘é‘fﬁ %&Q’!“Eé‘ in

vi vo- C'se@(zﬁxg(ll@s&ﬁ rcafb'&ﬁﬁl‘é?%%%isg\%xﬁf%ﬂgbﬁﬁg,rsolaﬁlﬁﬁ%okﬂg, POESRA butb&)t 1-on

provi des t use of a conpo Formula I, or

phar mac e sédiomlhlygroaxteepatassivem dyltoxide, sodivinvhydodeawpdthssiws hpdrideheranof , i n t he
20 manuf acture of, medi cament _for uyse in the treat .of diseases or

medi cal Bfﬁ?ﬂ?‘f‘?%‘i@%ﬁﬁﬁ"& é‘aaB?“?yg'hSmRﬁnn%@?@Weﬁ'gwnﬁﬁé‘l‘mﬁ%éct t he present
i nventi oR; l:des: kRl BRisH &, | iéﬁtd“ans
medi at edat??{ )ﬁ%ﬁl@@%ﬂﬁg@iﬂ\%ﬁ%ﬁ%&%}mm sgglsggl% | ster i°ﬁ’§6 ?%fagrlp\}\g(raﬁng ooded
ani mal aamgfeftasd suek agfotiertangile Jpyeidine) Arédluttine helkdina)4-dimethyddmiaopyridine,
pharmaceutically 25 acceptable salt or in-vivo-cleavabte ester thereof. In

a f ur t Hefrietkylamine; marphpline o dinzahisyclal i 4 flerdegdsenen T hegeaction is alsppreferalyof

t he For euti cal ED-ViVvg- ¢l eavabl e
ester t &%@8# ?mﬁ{l\ agﬁg&%ﬁ%ﬁ asc%gﬁe%googﬂlge%?fqu% %}aalr?&g%%}rl ch[}g e %n}eﬁg&b’?oduct I on
of a p38ciiofas e,2-didndxgethaé,NeN-dindthyifdribiiie] @L&ﬁﬁfeﬁgi@eﬁﬁﬁ&? nt

i nvention provides a mefhod of providing a p38 kinase 30 inhibitory effect
whi ch cobbmethplpymdhdintdsors, idimethylsalphaxide lor acstens. and ated temperaifreintthe range,0 4
MAR 2003 MO 00l 18;%3 ? §CT/ GB99/8,3%44 am)ur%t f a compound of the Fornula
1 or o T RBNETP el P G EERYTIEY L & po Aierd 7P AU bl o est er

t her eofs Typically a carbodiimide coupling reagent is used in the presence of an organic
solvent (preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature,
for example in the region -10 to 40°C, typically at ambient temperature of about 20°C.,

Protecting groups may in general be chosen from any of the groups described in the

literature or known to the skilled chemist as appropriate for the protection of the group in

20 question and may be introduced by conventional methods. Protecting groups may be removed
by any convenient method as described in the literature or known to the skilled chemist as
appropriate for the removal of the protecting group in question, such methods being chosen so
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in
the molecule.

25 Specific examples of protecting groups are given below for the sake of convenience, in

X which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied

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

30 not specifically mentioned is of course within the scope of the invention.

¥



«In a further aspect the present invention provides the use of a [FQW&A‘RUEUU? of
the Formula |, or a pharmaceutically-acceptable salt or in-vivo- cleavable

ester thereof, in the 5 manufacture of a nedicanment for use in the

t r eat ment toid arthritis, asthma, irritable bowel d]

mul tiple 53{’%5‘2@. , AIDS, septic shock, congestive heart fa?ﬁ@%{oggﬁaem C
heart disease or psoriasis. In a furtheg aspect the present invention

provi des a nmethod of treating rheumatoid arthritis, asthma, irritable bowel

di : | tipl | is, AlIDS, tic .sh ) ti 10 heart
o lure, | SchdUoNEm e asEmsy BE Bt FoiBReoln ENoEBRpEAiORaRo st or i ng
to a war g}—]ﬁalmmleéndm offdh e%{e?.?&lmeiﬁggﬁk{ﬂbg (the inid_%l&%]ﬁ&‘ﬁﬂg%flga&ﬂ?abﬁpr mul a

|, or a pharmaceutically acceptab I n-vivo-cl eava ester
t her eof . comainmgnip2icatborodtomk). SExampdestofaarboy phatectsgrgronpsciaoinda atraight oni t h
t he treat nent of se states which

h d dth ' d i '
%ufé breﬁgasqcﬁe%rqh%%e(ﬁ ﬁ@'ﬁhﬂfﬁ%@é Rfoapxmsledmwme@,r-tql'rqsﬁye@alpwpwkaxy lpwyer and

IL-1. Fer, d¥em t : u [

conbi na?iagﬁf%gte %Se(g?lfjgs gﬁgﬂﬁﬂe ape'?lfl sl’ %gggﬁ?%}&ﬁééotb ?fez)g& %ﬁ%&l)bfo%eu%%ﬁgi d
art hri ti acylasy lowey alkylrdroais, obexariplcacensmetion)) proploayhsymeast,s, A DS,
septic shock, congestive heart failure, ischaemc_ heart disease, psoriasis
and the &pwglownseg@éemy@laylesymethylodﬁé'@r alkpxycarbanylaxy; leweralkyk grenps (fer. 20

For exanq| ' f their i ] gt I nhi i oki nes, ..t he conmpound
of tho- FaraBEYmeh RSl e budePoarhS ety bk BT et
non-i nf | gforekaMple B'ér&?f,i@Qﬁet%b'tﬁbnz?/'l,@-ﬁiﬂfdb@ﬁbi)!l,&@-hﬁﬁ%ﬂﬂ'l,mehﬂ:ﬁryl and

cyci ooxygenase-inhi bitory non-steroirdal anti-inflanmatory drug (NSAI D) such
as i ndba/r@hﬁ)ahd}ﬁ),; triawser allayd)silyl goups{firieggmpledrimethylsilbapd of en, sul i ndac,

| met | i F OX] - adni i ' d of the 25 Formula |
wth o NGBl aRRD: g Ryl oS e Bl PR AT SsRife | act er agent
needed t %xﬁétﬁ?l@i%etﬁ#)f&{d@%@)&lﬁe@ﬁ befilps (TR _%kﬁﬂpﬂetahl?% ad<ghy1B@9Y. Medgyer se

side-effects fromthe NSAID suchas gastrointestinal effects are reduced.

Thus acc @adicnlgrly appaopriate fosthe removaleofchrtionyl pmtesting grouph srchudesfopexampled a

phar maceut.i.c cQ sition which ¢ rises.a.conmpound of the Formula I, or
B lly-tpialyspd hydeol

|
a phar ma@&ideaserMEl: cE Rz Gl gt TI: cl eavabl e ester thereof, in
20 ! . : . vabl e € _
conjsinct i oByxQhplasst B"}Idr'%)ﬁ' Oﬁ%lte%hl% %éﬁf)soﬂlﬁﬁﬂgm’ﬁ& dl@g'gg%%pgr(g)r@%}n? erol da

anti-inflammatory agent’, a phartmaceuti cal | y-accept I l'uent or
carri er . tert-Butgl) Newe2AbchyV\groaps (FarrSampbbalid);' 16 @Bk adili drothe(forexamplels of

t he inventiogl ma lso b uied wth anti-ji nflgrmatoré a%e ts such as an
i nhi bi t oRCEYDieK r@i}ﬁwear oyl gERkpE HAE S¥Amnls Lert-BRtexveARony ) laveTFor nul a | may
al so be | rgﬁgq Ly SRS Q) Ltiss in
conbi nat :Agﬁ%b%}ﬁygﬁﬁlaﬁ?t ri ﬁrggﬁne%?g&s ugﬁaiggr&&gglagﬁ 1%32'[ hot r@fgﬁbg& @rb&ﬂ S

st er oi ds (fonexamepls bdnzbyloaydartmnyh peméthoxybredryloxyrartomyl) oasitrobdreghuxybarbonyd, i n
conbination with_ steroids. The cairrpq&rid? of the present i|nvention may al so
be adn?hiRspaplenzyioxygathonyid: trijewer aligdsivd (for sramplstgmethydsilybar t hritis, with

chondr optof G aitGethARiy1y ARAUFABHEY Qi VB Uxample benzyl) groups.

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

benzyl and substituted benzyl, p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and
triphenylmethyl); di-p-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (for

25 example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl

" lower alkoxycarbonyl groups (for example benzyloxycarbonyl, p-methoxybenzyloxycarbonyl,

o-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl
and tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and
substituted benzylidene groups.

30 Methods appropriate for removal of hydroxy and amino protecting groups include, for

example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as



reparative agents such as Diacerhein, hyaluronic acid formul ati on?,*smmh;m&
Hyal an, Rumal on, 10 Arteparon and gl ucosam ne salts such as Antril. The
conpounds of the Formula | nmay be be used in the treatnent of asthma in
conmbi nat i ongWdoligat | ast hmati c agents such as bronchodi | at orgciR@Bb9/ 03144

| eukotri ene antagonists. If fornulated as a fixed dose such conbination
products enploy the conpounds of this i-iention wthin the dosage range
descri bed herein and the other pharmaceutically-active 15 agent-within its
approved u } ; j j ion
f or mul at igglﬁ&ias I %ggreagg?a?& wﬁnﬁ%ﬁr%ﬁ%tgﬁiﬁﬁg’éw %&IOZ rmu gg II; are
pri mari | grefps vadluss aaittdbenzylexyicarboagient s for use in warm bl ooded ani nal s
(i ncluding man they are al so useful whenever it i

T), . it is. required_to jnhibit
t he gffgcts ofTheyeasier ircgtermpdiie Advanspd Qrganie Lngmisly, g‘i‘?_grdﬂt@ogbé"rrﬁ’ah’lam@ )
standar g ARG 136 WIANE SIRY ShOPFE erll BEMAILARIBY chEicheand 17 Che

search f new pharmac agent s. nvention W

i 11 ust raregents. The rédel Bweftgred @Plotdttive TFolpsdiiOrganic Bynthdsish 2ndIBdi€i6sS, by
otherwi se stated: (i) operations were carried out at anbient tenperature,
i .e. in Gfeeneimgeputiishgd bgdokmWilen de Sonsnios Laparpl-atidanes onprofegting Srgups- such as

argon unl ess herw se ated; 125 (i) e j ried t by
otary evapor ATFARng QiennaTlmks bk plesRANRLAhAn Bl SofBlob g it Y .,
removal @bmpesdlotorfila p¢. by filtration; (iii) colum chromatography (by
the flash procedure) and medi um pressure |iquid chromatography (MPLC) were

performed on Mer¢®)Kiesel gel siliga. RPArt. 9385) or Merck Lichroprep RP-18
(Art. 9303) reversed-phase i i
Germany or high pressure promy
reverse phase silica, =x4npl enon Jyanmax C-18 60r preparative
rever sed- phase col Bim: , Q ~. R 2003 ¥ 00/ 18738 PCT/ GB99l 03144 -57 (iv)
yields are given for illustrati only ang are not necessarily \},he maxi mum
attainable; (v) in general, the end-producthNOpf the Formula I ¥1ave
satisfactory m croanal yses and their structures were confirnmed by nucl ear
magnet i@ r esomypial fdiddn esrllitiuns imdedesthe ab¢ of arhmbriafommesin the piesaico ot a
bonmbardnment (FAB) mass spectral data were obtained using a Platform

spect r omsp@lystfer examnle paliadiwnronzpachon) in thepressase ofpa orggpicsatvaniypreferatly av e

ion data were col |l ected; chemi.cal. shift values o r on .t he
delta scg\f,;@r Pfﬂ' 1&%&%@93&?"1{\/%%1?é‘gg}r@ﬁhﬂg’?ﬁﬁﬁ’f%blé@raet)\éﬁ%@eﬁi‘sﬁgﬁ%‘gﬂ%l a
Vari an G%ml\,/_@ls ar R teeRACII AT R ctPRREéRgryat a field strength of 300MHz or
a Broker "AMR50 spectroneter operating at a field strength of

The nitrobenzene of Formula IV may be prepared by the reaction of a benzoic acid of

15 Formula V, or an activated derivative thereof as defined hereinbefore,

(RYm o
: S O—H \%

R¢
with an aniline of Formula VI
R3
(R?),
H,N
NO, VI

under suitable amide bond forming conditions as defined hereinbefore.
20 Typical conditions include activating the carboxy group of the compound of

Formula V, for example by treatment with a halo reagent (for example oxalyl chloride) to



¢« 10 250MHz]; the follow ng abbreviati ons have been used: s, si ngl 4
doublet; t, triplet; m nultiplet; br, broad; (vi) internedi ates w[ére no?
generally fully characterised and purity was assessed by thin | ayer

chr omat ogr apdiegas?BLC, infra-red (I R) and/or NVMR anal ysis; eericBosweliss ng
points are uncorrected and were determ ned using a NEttIer SP62 15
automatic nelting point apparatus or an-#t-bath apparatus; nelting points
for the end-products of the Formula I were determ ned after crystallisation

froma cofoy@rin efpbhalide G Srganic\solventat@imbint &infiRiMire anid tHea Meictin@ Rt One,
et her or hexane, alone or in adm xture; and (viii) the follow ng

abbr evi at ngteﬁ&ompb@@d]wuh ée amplinerpfit agmlady hedmy fupesionahgrespveprotected and

di et hyl ‘ré’Pl}oéEﬁ N _N-di net hyl acet ani de. 0 4 MAR 2003 , WO 00118738
-58 Exanpl @ L PeT S 83144

N-{3- (3- () ”E‘tMoﬂgﬁﬁfl&éfﬂﬁe%%%HWQB%&&&Q@JIW%M&§Hl'ted} Rt i di ne
3- carboxam de i ne- 3- car bonyl chloride (0.097g) was a ded‘tﬂ stirred
m xt ur es odleaNabE—fatw theréof, may be prepared by reacting an acid of the Formula V, or an activated

2- met hyl phen p 1-yl met hyl ) benzam de (0.15 g),

triethyl a&ﬁ‘r%“{'?)ﬁ‘f%oﬁﬁsé‘%‘ H’@F %F@e’chl oride (5 m) and the nixture was
stirred at anbient gg erature for 16 hours. The m xture was washed with a
sat urat ed agueous sol uttion odi unDbi carbonate. The organi c phase was
evaporated and the residue Mas \\LitMrated under a m xture of ethyl acetate
and diethyl ether. There wag As obtained the title conpound (0.056 g);
Mass 10 Spectrum MrHRe444. O—H \4
N- ( 5- am no- 2- net hyl phenyl ) - 3- (4- et hyl pi perazi n- 1-yl met hyl ) benzam de used
as a st arwithgn aniliae ofitheFasmplac\ldr ed as fol l ows : 3- Chl or onet hyl benzoyl
chloride (24.8 mM) was added to a stirred m xture of

2-methyl -5-nitroaniline (28R% g), triethylamne (49 nl) and nethyl ene
chloride 1 S (800 m) and the mxt(RI) was stirred at anbient tenperature
for 16 hours. The precipita

H,N

H

/

N
o (CHp),— Q2 VII
10 under standard amide bond forming conditions as defined hereinbefore, wherein variable
groups are as defined hereinbefore and wherein any functional group is protected, if
necessary, and:
@ removing any protecting groups; and

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

15 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.
i (c) A compound of the Formula I wherein R', R* or a substituent on Q? is (1-6C)alkoxy or

20 substituted (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylamino, di-[(1-6C)alkyl]amino or
substituted (1-6C)alkylamino may be prepared by the alkylation, conveniently in the presence
of a suitable base as defined hereinbefore, of an amide derivative of the Formula I wherein R!,

R* or a substituent on Q? is hydroxy, mercapto or amino as appropriate.



I sol ated, washed with 1N aqueous hydrochloric acid solution and w o MAB 2003 )
di ethyl ether and dried under vacuum at 40C. There was thus obtai ned
3-chl oronet hyl - N- (2- et hyi - 5-ni trophenyl ) benzarnide (43.5 g); ~1MR

Spectrum ( 2.38 (s, 3H), 2.8S (s, 2I~, 7.53-7.58 (m 67
(d, 1 H, %@g‘%ﬁ . 8.01-8.04 (m 2H), 8.32 (s, 1 H), o"‘%‘lé“%gs%’“{“
Mass Spectrum 20 IVHrH+ 30S. 1-Methyl pipggazine (8.03 mM) was added to a
stirred mxture of a portion (20 g) of the material so obt ai ned, potassium

corbonat (10 Foctka R HRHARS ST O BRSPS LA el S i 0,0

resi due ke, fsrekxaflci ahaltbhidEiddveatduRh la@lﬁxethvlr@xe%mmepclﬂahﬁmer MetSon
washed with water and 25 evapor ated. There was thus obtai ned

N- (2- rret Hetracklarider aspethensugh @-temahydxoﬁhympppbﬂalzmmaxymmny|spb@ntzawnhdse (26.4
2.06 231237(m8H)

3 52 (s %ﬁ?f;‘er g P%?’P °S%‘¥§“‘(“}‘“’8"7‘|39135ﬁ§’3’ %“BT“ 8.33 (s, 1

H) . Mass Npeginiétiladdditide g i e of
a portion (18. Oéﬂmao tlhe(&arrglll?3 !ehrry %ﬁgﬁm%oﬁﬁgﬁ?lsg{bﬁgﬁ% (Tgﬁgez{r%h?ﬁ H’rwat er

(50 m) amdvauentlyccaamdcbu(t itQh tainperaflineinrtbs tenga for erantple, d Owad 56t C rprefdrabiydin
heated to reflux for 5 hours. Water (50 ml) was added and the m xture was
© 0 4 wvAhe o588 29 #8738 - 59 PCT/ GB99/ 03144 basified by the addition of

sodi um car bona gy TEIR Y NS i LaBERaR T hlEndin W AP g apor at ed

to dryness. The resi riturat ter and t e resultant solid
was i sol aﬂlgdamnbfdnyd&ﬁkymmdeoxw@wbuﬁtmd di6ky, bh ésrehsalkylakion ofrictd¢aperio
N- (5-am ng 2-net hyl phe ﬁS/ ) - 3- (4- et hyl p| per azin-| Imathéq}benzam de (

y

11 1 g}? ﬂNthb@é qr the alkylatigpstssning tagdkyl %mmswf sul@ﬂi}gecz alkylamyino zfowa@pie (m

7 40 7 4 %‘lkﬁ%“b@?ﬁ%%kyégwde f‘g%ﬁ‘é’g@‘ %@aq&% pec r%g‘n‘%%fé’é 2

Exanpl e Zub&itbisd UGGGDEII@H%hl@ﬂ@éJ%r@ﬁﬂéeﬂwﬂﬁietm thé'lﬁiesdﬁé@flab;ﬁﬁalble biseagpl e 1,
t he apprégrl ate heteroaryl carbonyl chloride (obtained by the reaction of

the corr slspoadiherginhefoes; sz suitable iasxssolvenier diluanuas defined hereinbefareianddliang a
Che. compata iRt Bhat - d@RBl fo fLiabet enRERR At BeBliabifi o ¥ &

No. RONpS @ddpérdnpet hyl pi per azi n- I-yI met hyl ) 2-furyl a23- (4- met hyl pi perazin-1-y
| met hyl ) 2- tﬁl enyl b34-di et hyl am nonet hyl 2-t hi enyl c43- nor phol i no2-t hi enyl d53-

(4- et hy (@) pe r&z@mpqmw Qféhdﬁdn)lﬁla(lzvl}symn dpibstinieatore Q) isaBine4( Ine€ alltylhngisp.azi n
o1 L4yl SACEPCRIR AR e TRy B pibssied R enalio b1 st nbmet
yl 2- chl ororhltyBmind HOPNIRKRErBQR 152 $Eduhdy be prepared by the reaction,

conveniently in the presence of a suitable base as defined hereinbefore, of an amide derivative
20 of the Formula I wherein a substituent on Q? is a suitable leaving group with an appropriate

amine.

A suitable leaving group is, for example, a halogeno group such as fluoro, chloro or

bromo, a (1-6C)alkanesulphonyloxy group such as methanesulphonyloxy or an

arylsulphonyloxy group such as 4-toluenesulphonyloxy.
25 The reaction is conveniently carried out in the presence of a suitable inert diluent or

carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200°C,

conveniently in the range 75 to 150°C.

(e A compound of the Formula I wherein R', R* or a substituent on Q? is

(1-6C)alkanoylamino or substituted (2-6C)alkanoylamino may be prepared by the acylation of
30 a compound of the Formula I wherein R', R* or a substituent on Q? is amino.

A suitable acylating agent is, for example, any agent known in the art for the acylation



4
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113 "(4- net hyl pi per azi n- 1-yl et hyl } 2- chl or opyri d- 4- yl k123- ( 4- net hyl pi perazi n
- 1-yl met hyl) 2- benzol[ b] t hi ophenyl 1133- (4- net hyl pi per azi n- 1-yl net hyl ) 5- benzof
urazanyl ml ( hyl pi perazi n-1-yl met hyl ) 2- qui noi yl n154- d'ﬁ'ﬁ%?@ pQnet hy
| 2-furyl 016§/00§/l§%§ hyl pi per azi n-1-yl nmet hyl ) 5- chl or ot hi en- 2-yl pi ;& met hyl

pi per azi n-1- yI met hyl) 2- (3-pyridyl)thi az4s = 4-yl q183- (4- met hyl pi perazi n-1-yl m
et hyl) 3-net hyl - 2- phenyl pyrazol - 4-yl r 194-di et hyl am nomet hyl 3- pyri dyl s203- (4-

hyl h haXx I
ey Bt PO e e 00 Rl A st o b D OGP BT o Y
34-di et hyﬁraﬂﬁdaomtvaﬁéxamwm@méeﬁ%@fs( Anﬂﬁﬁlehiék@laﬁeléﬁﬁemh&efxﬁbélﬁié"xﬂ Alkafbitnoxa
i nyl x253- ( 4- net hcgﬁem'l perazi n- 1-yl met hyl ?4 met hyl - triazol -5-y

120 il el i i et et
- Z \

Mbss M %1%%'3‘3 ‘b?‘d%*ﬂ %\9‘8%‘1’%4 t} P2 slkpgic acidaadiny 2 13
(2IS—|) 3|7'|) 2 23 alk&yc%lﬂbnylﬁlaﬂdé” ¥0:2ex§r%EchrB g%@z)alk%xggar%myl%hbondz 111%e7pr3§n(:@bf

9.84 (s, answt)ablwasz a@dgaﬁﬂcdl—ll)eremluﬁse Mutzenssl tltc)acvleélopn@dwed gubie atstmable
fol |l ow ng dat N DVS 0.(t,.6H, 2.19 2.44 2.49 4
3758”5, 1o sotvens ot Gt Fapickbey hersinbefors pid s tembgrangey i e gizey op gxgibley
H), 7.82 Gy 120‘°C|'90nv2n131ﬁtg(ﬂ10rﬁé’zﬁ'amgle%-te%era}tuf@ 9.82 (s, 1 H), 10.11 (s;
1 H); Mass MrH 422

N ( 5- am nd) 2- rkmehdmftBerrﬂuhﬂlwﬂemmRbnehlsybdtﬂemand}?msed as a starting

mat eri al prepared as fol |l ows : Ior met hyl bepzoyl chloride (21.4 g)
was  adald I Rktery pERsy iR By B PIeF Ry therssction ah FPmEoydefahefiormula 1

triethyl t l,t ant
mxture aeegp R b sl BRIt i M ERS 15k dulEhbn®3Eid W achiFplly .
was 0 4deMibdrivéQRszedfiD 00l 18738 -61 PCT/ GB99103144 i sol ated, washed in turn
with 1 N aqueous W%dr ochloric acid solution and with diet h¥ et her and

or €

dried under vdatsiitgblgractivated dWIa@VWSa { Hhfoalkgnesulphenic acid is xample, an

N ( 2- et I 2.38
05 2o gl AR e SR S BRAGTL ool Ty MR ALY 2,
10. 15 Gs thé kijiphdiisazid\ind B#0Rergnibadid bitlopideor exansple mbdﬂ(&fbrﬁieg)lh&\@éhCMEd
to a stirred suspension of the materi'~al so obtained and, potassium

car bonat ds prefe@ably gf}mpdmoddmthﬂrmeqcuwfm syntahiné’am s& dpfmeddsreinbefore particylanlyat ed

f h d d
was i ssdPRte PR 2 AL FR b o7 et B YT S RRPRBHER. R cUBEca i 1

wat er andneuARRy Mdithe. The resultant solid was isolated and dried under
vacuum at 40C. There was thus 10 obtai ned . )
N ( 2- met Hg) - 5-Acamping nﬁ ﬂ)oEbmiukatI lwHeraii ROnea sybstisuens on @ if agbaxyg) : NMVR

(g oorpd citeky iy, Gy Qochikons cabofe (PogRIRking: 1 3hs. [ron |
powder (29.(R60)a wmaﬁesé%@ %@)&'Pky‘-i&duhb o8 cﬁBéQﬁ@E@?alIéin&y‘[&n lbalpraﬁre

obt ai ned 1T n et hanol wat er and aceti ¢ acid (10
m xt ur e vigsthtclasvage bﬁa ctnﬁpmmd@ﬁdmeﬁrmularlr\mbrﬂork &rhmubsntumbaer(lso rri ) vvas

added anq t&ﬁallpoyz(ytcgr ony g&ajljo;()?c%rbony - ? ?kytl 8 8)a1koxycarbonyl-
(1-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkylamino, N-(1-6C)alky!-
25 (1-6C)alkoxycarbonyl-(1-6C)alkylamino or (1-6C)alkoxycarbonyl-(2-6C)alkanoylamino as

appropriate.

The cleavage reaction may conveniently be carried out by any of the many procedures
known in the art for such a transformation. The reaction may be carried out, for example, by
hydrolysis under acidic or basic conditions. A suitable base is, for example, an alkali metal,

30 alkaline earth metal or ammonium carbonate or hydroxide, for example sodium carbonate,

potassium carbonate, sodium hydroxide, potassium hydroxide or ammonium hydroxide. The



sodi um carbonate. The m xture was filtered and the filtrate was e mﬁ%ﬁﬁb ,
The residue was triturated under water. The resultant solid was isol ated,
washed with diethyl ether and dried under vacuum at 40C. There was thus

obt ai ned t hgolhhgsarsged starting material (18 g); NVR ( DMSCQAb) p&r/@roofoB1446H)
2.02 (s, 3H), 2.44-2.49 (m 4H), 3.56 (s, 2H), 6.37 (d, 1H), 7.S9 20 (s, 1
H, 6.85 (d, 1 H, 7.41 (d, 2H), 7.87 {d2H), 9.53 (s, 1 H; Mss MrH 312.
d) The product gave the following data : mp. 213-215C, NWR (DwVsCdb) 2. 18

(51 3H) , A . , . . 6 {t ,
Ly fekiind pupfRiboty R che b prebps i Sauch il sfiafle SdRenf a1+
H), 8.01 gudh aslméthandl. ot ktlahol. ITHeteadtibnds convehiehly chiried ot adeiiperabrelifighe
N-('5-am no- 2- net hyl phenyl ) - 3- nor phol i nobenzani de used as a starting

mat eri al TABgs WhteJaPea, nraferahly aier near ambienitemperaitgy| 3- br onbbenzoate (1. 92

56 0 B s g PeBARs the Fpfmalgy S AT AT RESRDS s, H-CLIGRMRY 02

um’t er

tris(di bemzadybidgneapet 1jBRidA0I-801dky]1 bPa BetefocydRH(1-6C fod e\\as
stirred Z(gd tzea?ed go ?E(;ﬁg(g(! f ox ?BG%WyS under aryggng Th)gmryggct?g{r?&m xture
was al | ovpreparest iyotbe reastianiionmenicrsipiar the presenendf @suitabde base wp définedN aqueous
hydrochl qri ¢ .aci d. The aguequ se 0 4 MAR 2a03 WD 00l 18738 -62
PCTI GBQQ%%”I@&%&S‘?%%“%‘{“H oig%crﬁmmglsodi um hydr oxi de sol ution and
extracted with ethyl acet(éhe. The organi ¢ phase was dried over magnesi um
sul phate and evapor at ed. eresidual oidh purified by col um

chromat ography on silica gel uspmg W 47/3 m Rz)get hyl ene chl ori de and
met hanol as eluent. There was t\J obt akned

N- ( 3- mor phol i nobenzoyl ) nor phol ¥né (0. i xture of the material so
obt ai ned, SM sodi umnysiCRikEe sol ution ,(2.5 and lpptanol (2 m) was
stirred and heated to 115C for 18 hours. The m r ¢/ was evaporated and the
residue was acidified by the addition of 1 N aq us\ hydrochloric acid
solution ( 12.5 m). The resultant precipitate Mas i gtﬁ ed-Qfashed with
water and dried to give 10 3-nor phgjppnobenzoic acid (0.1 99): NMR { DVMSQOdb)
3.1 (t, 4H), 3.73 (t, 4H, 7.19 (d, 1 H, 7.32 (d, 1 H, 7.3 8 (t, 1 H),
7.42 (s, vhdrdin ROWA, RE, xﬁbb,&{)me()( Qavkﬂanmoméaﬁeéﬁm%d:eﬁaeﬂu@ahwfbmn@fz isa

3- nor phol i nobenzoic acid (0.28 g) in nethylene chloride ( 10 m) which

cont ai A@dsuitpite (eavinggpeyn wWith@nappropriate aming o ketepaeyde.i rred for 18 hours at

mbi ent t { The ni xt ur.e. d t d 15 with
ol uene t o oi eodbls SRGRE Wb by o P e rpige R g DeR Rk Sl tbendy
repetiti %}oﬁaﬁ,é(fl%@iaﬂééh@ﬂﬁpﬂoﬁ?ﬁixiy%;éup ScHRS H{éﬂién@ﬁ@ﬁﬁﬁ?héky ephpride (I .23

g) was added to a stirred mxture of 2-nethyl-5-nitroaniline (0.7 g),
tri et hyl saryisdplionyl@yrgrpup suth as 4-toluenesulphonyloxy.

The reaction is conveniently carried out in the presence of a suitable inert diluent or

15 carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200°C,
conveniently in the range 50 to 150°C.

(i) A compound of the Formula I wherein R!, R%, R* or a substituent on Q? is an amino
group may be prepared by the reduction of a compound of the Formula I wherein R', R%, R or
a substituent on Q? is a nitro group.

20 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.
Altemnatively 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

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

example to about 60°C. Any functional groups are protected and deprotected as necessary.



L]

met hyl ene chloride ( 15 m) and the reaction mxture was stirred at gé‘rt}g[ﬁnt
tenperature for 16 hours. The m xture was diluted with nethyl eneud"llI

and washed in turn with water 20 and with a saturated agueous sodi um

bi carbonat e sol uti on. The organi c phase was dried over nmagnesi um sul phate
and evapor aVOPVHRB8r esi due was stirred under diethyl ether (ﬂ’ﬁ‘i”)’/”?'g
hours and the resultant solid was isol at and dried to give

N ( 2- et hyl - 5- nltrophenyI)S m)rphol i nobenzam de (1.21 g) m p. 155-156C;
NI\/R(DI\/SOd6)197s ng 4 3.76 (t, Hgl 16 (d, 1L H, 7.3 8
(m 2H), 7.5 (Ehe fp l|qu1r,rg ]c(gépal pssp.y}s an )(qqailplgs qq)'ve tg il s@ge tlggprgsepb inygntign. (s,
1 H; M a:i ssas' The material so obtained was dissolved in a mxture
of et hangﬁ—%n%—%rd met hanol (50 nml) and hydrogenat ed under an

at mosphere of Tivifodlg@ving@issaysiag bt ubeipanhedsurecthe! 53§ kindR%nliBitdrgdihe m on- car bon
(0.15 g) as _catalyst. After the cessation of hydr n uptake, the catal yst
was fil t eFhB-infibitamycandaatirasthritio effors ofithercompauinds qfr%iﬂrmssn@nmt@m de. The

conbi ne? l3 iltrates were evaporated to give the required starting am ne
as a so Ef—@%ﬁu% WO 00/ 18738 -63 Q 4 MAR 2003 PCT/ GB99/ 03144
(DVsQdb) 2.0 ('Phe éiﬂxty &' c%&p()hnds‘Uﬂ)the x%v@%’u&xﬁto 1&ﬁ%uﬂﬁc§§yxﬁé p384itﬂ1asc@va§2 (m 1

H, 6.97 (d, 1 H , 7.3 8 ( 1 H, 7.4b (d, 1
H), 7.56 assessed. H}ctxﬁt}ﬁ@f tés; compb{)qu Mgmsﬂ\dabhgime pdda Imiapi’g&ﬁasbfonnsgembe t he
foll owi ng data : ss MH 526. The 5-(2-pyridyl)thi ophene-2-carbonyl

chl ori de PeEpey@sdetarminedng mmterial was 5 prepared by the reaction of
5-(2- I dyl )t
(2001197 Bt i NS G MGty OO Sl

conventi onal proceaure ure was
hour s. 1THeomimege tloge 851 Sednomiasyd 996, 341 K1) ahb/Ril{sBVRpHouce. p.’i:&e(nsn th2H) |

gglziil(-é(: ?%Pfeﬁlifﬁ) npfn%!}?*;‘i)@/‘%@%] éﬁ?f "gigé ’?gaqceg\’ous Qrofﬁdulggy tg Ihc(sg dlsglgseg:g):j
MrH 527. bﬁ%e%n(‘»@? JO%‘)‘?‘%T%‘F%%G@%&??&%’OH -ezsgise as a s%&rtl ng

mat eri al AwesgioeManidr B529089) andpd §(GaiBank (AecpssionNtmbeh G1469395% werr boxyl i c
acid with oxal &;ly chl oride using a conventiagnal procedure. 15 h) The product

gave t he iselpted iy RER amplificaipact buman dymphoblagteid eDNA(GesRomknAsesision Namkenp

t he reagty r S} h on an
on exn BT g el RloRHEbASeTA hnffesitd Hint R CAREGR L AR

Technol ogje. 5525-11?dsxnﬁ'ﬁ@ﬁ&ﬁsupMs%ﬁoﬁNA@?ﬂﬂle&ns]lﬁl] respettively &gl M xture of
met hanol and a saturated aqueous amoni um hydroxi de sol ution as eluent. The

pr oduct ﬁlg@mdcmt;sglasaenqm@rm Sf @nd 3\endg oaéhedmmam @ BagpIRp) genepusing  6H) |
2.2 3 2 44-2 , 1 7. Al 2
7 5. (4, dpalqpbuypipgediies sty §5 i er o Bchipioszt Bloopluld ablh | %)

8.59 (d, 1hokl) 1263, 8384097 aekdlvf)J esz (Iéurn&l M)Blo%ﬁl Mdriuﬁ%lmé 2Tmel792@duct
gave tgg 1f7%I26ovv| ng data :

Both p38 protein isoforms were expressed in e coli in PET vectors. Human

recombinant p38a and p38p isoforms were produced as 5’ c-myc, 6His tagged proteins. Both

MKKG6 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
25 chelate columns.

\ The p38 enzymes were activated prior to use by incubation with MKKG6 for 3 hours at
30°C. The unactivated coli-expressed MKKS6 retained sufficient activity to fully activate both
isoforms of p38. The activation incubate comprised p38a (10ul of 10mg/ml) or p38p (10ul
of 5Smg/ml) together with MKK6 (10ul of 1mg/ml), ‘Kinase buffer’ [100ul; pH 7.4 buffer

30 comprising Tris (50mM), EGTA (0.1mM), sodium orthovanadate (0.1mM) and



3.18 (t, 4H), 3.76 (t, 4H), 7.12 (d, 2H), 7.22 (d, 1 H), 7.37 (m OLLMAR 2003
7.44 (s, 1 H),7.52 (t, 2H, 25 7.8 (s, 1 H, 8.28 (d, 1 H, 875 (d) 1 H,
9.1 (s, 1 H, 9.81 (s, 1 H, 10.4 (s, 1 H. k) After the conventi onal

wor k- up, thevo ¢oagbigson ~i xrture residue was purified by col unmcT/GB99/03144

chr omat ogr aphy on an isolute SCX i on exchange colum using a 99:1 m xture
of methanol and a saturated aqueous anm##rum hydroxi de solution as el uent.
The product so obtained gave the followi ng data : NVR (DVsQdd) 2.13 (s,

3H), 2. 23434mca§t&ethaaos@ L%)g&nd Mg A3 (30;31 &zo&m Msg(ome)c:H;), 2ad ().(SmM A‘bp)
7.45-7.60 (m 3H). 7.81-7.86 (m_ 4H) i 8.6 (d, 1 , 9.89 (s,
1 H) 10. 5khig 9r0dmch)enqu§bgctmaﬁd4>38 enzyno% fnr @9@3 S00| 18738 64

PCT/ GB99/ 83144..1) Th duct b dat Ma
W 00 o Trest comtui S solbiid BLOSRERBEC IS h Aot B SRl inaSes
n) The prqgduse MPrePOla DRdd 4Py Rell Hﬁalf/ﬁﬂrbtﬁw ﬁlﬁkedﬂbﬁsn%l%& Mstihd Qe ©) The

product so obtained gave the follow ng data : 5 Pp) The
product Smmnqmuadmdregested stHéuhol Msmgs@aﬂmx [M&omﬂﬁsn@MyeﬁhBasw -

2%22?%8%%&&5 e BRIor . L2 ot Bl St Aamgd spRD R Sl Acty s Bi v
chi or i de s g .(gqﬁgay@ﬁélh%qiuf@f s has a8 aﬁea%umidos,gg;@%gtbggymmm u,

t he react ure resi due was y col um

silica usiongprisitgrSOpd AR, OR@CAFP AT (Amdsioin Intdrintionakcat. hichBRi@OG)’ﬁhdmst hanol
as eluent. The product so obtained gave the follow ng data,: Mass MtH 527.

The 2- (3-39MAVEQEOEFb)b- Ehemt%ww ineybyed ﬂéoméﬁn%a%lr%whtgeﬁge Agitationg|
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wi th oxal'y or u3| ng conventl ona

convent i ofopkSmer. Kntbatibl Svak S@eddDY the ¥dditich df69 Hb@m@&xcﬂﬂéﬂoﬁcﬁi dejd col um
chromat ogr aphy on silica using increasi m xt ures of nethyl ene

n
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conventi onal procedure. s) he product so obt ai ned gave the foll ow ng
data : IM@JHVBemdn&tlomc)ounteirhe product was obtained as an oil and gave the

Lg;ho;msng g? ;ra'ﬁshgoarﬁéqtg%?g{%%g%gﬁeng@ Pr,rg Q s?x)r(lglg%(rnéedaln Gctive 95:?185%'1“%5‘&8 ride

retested to allow IC,, values to be determined.

In vitro cell-based assays
(i) PBMC

20 The ability of compounds of this invention to inhibit TNFa. production was assessed
by using human peripheral blood mononuclear cells which synthesise and secrete TNFo when
stimulated with lipopolysaccharide.

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised

(10units/ml heparin) human blood by density centrifugation (Lymphoprep™ ; Nycomed).

25 Mononuclear cells were resuspended in culture medium [RPMI 1640 medium (Gibco)
supplemented with 50 units/ml penicillin, 50pg/mi 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
dilutions were made in culture medium containing 1% DMSO. PBMCs (2.4x10° cells in

30 160pul culture medium) were incubated with 20ul of varying concentrations of test compound

(triplicate cultures) or 20yl culture medium containing 1% DMSO (control wells) for



. by the reaction of 2-nethoxypyridine-3-carboxylic acid with oxalyl %Méﬁi@@
using a 25 conventional procedure. u) After the conventional work-up, the
reaction q~i xture residue was purified by col unm chromatography on an
I sol ute SCX,i hange colum using a 99:1 m xture of matt}a&g
sat ur at ed ﬁﬁg@(}g%‘gmni um hydr oxi de solution as eluent. The pr%%%@?lgo
obt ai ned gave the followi ng data : NVR.4®PMSQdb) 2.2 (s, 6H), 2.31-2.42 (m
8H), 3.2-3.27 (m 4H), 30 3.54 (s, 2H), 3.76 (m 4H), 7.22 (m 1 H), 7.46

(0 25 (3l 3o iy AR5 0Py Ehon P2 dye s o
The 5- nor fxdtidanissadiéuiRredplaas)h Qo) lipdpbhsadtRaridec{l PSSE Lol G IB(Sighe! | al

was prepared by the reaction of 5-norpholinopyridine-3-carboxylic acid with
oxal yl chl-ohBek finglicepceatratinn King/mi aolugﬂié@bm ﬂuimr ennedium was added to appropriate

obt o hed WeBE Syl iR N atferF r et 9 bl Y08, PRGEES Hort g
n) was saggle dmedigR i GR” tohtRdlSwweieifdudedloatcado®ivell plate. Varyr%n% concentrations of

5- bronopyri di ne- 3- carboxylic acid (3.0 g) in toluene (30 whi ch had been
heat ed a knowai TNKo imhibitoriwere ineluded inheagh tadt, i.0. aneiinhibitof of tie RE Type INhe

m xture was all.owed tqQ cool to, anbjent t rature_and washed in turn
m e ctiyig (G Eramiple S emrBlsnd Watiel BRG mdse s det. SR HB R B ona! 6.
The organg ) ; SENFE8L ' a

et or o oHSPBER50), W05 ARG pROTNIE SRl Ror SIS MR,

5- br onopyGi M. real3Natard(d994)370, 15B-551).gPlates lnerd inctbasdfovdshawap@7aCed and t he
resi due was purified um chromat ography on silica using a 5:1 mxture

b |
of 1 SoN@xvaNaifiad ICHYAOr) aker avhich MO0 QB SumerRHaR WS fefeyes fom ek valldadond

portion o Lt - - L = WI .

Mor phol i n§é°‘f°8.ag5'}6 lr’g %@6\@??1&%52%\5?%85%2?%?9 éﬁﬁﬁ xtu .efl"?)\@‘og 1537?1; %v&?%/ﬁietermmed
5- br onopyinl édch santpl€ asiBOX Wi TNFO ELISA (see W092/10190 and Current Protocols in
tris(di benzylideneacet one) di pal | adi urTXO) (0.13 9),._.

(S)-{-) - 2Molecylar Bitilegys Mol Heri)Ma~ ESbﬂb'?tr@épfﬂ%ﬁ!yWﬂ@E apg Sgns Ineddi um
tent - butoxide (0.36 g) and toluene ( 10 m ). The m xture was stirred and
heat ed t 0y, 3RGbitied = UEPSadene s medinm ahineY - (test cRficentationy ayedivm aldne)ndop he resi due
was purified by colum chromatography using increasingly polar mxtures of
i sohexdde and et hyl acet at @.RSaleel weditmgiane) ent from5:1 to 2:1 m xtures)

as eluent ... There wa h obt ai ned tert-butyl
5- mor phol K%pyﬁﬂ@gﬂ%ﬂ@mw ate (0.5 g); NWVR (DVBQdb) 1.54 (s, 9H), 3
.21 (m 4H), 3The/abikk ofﬁ{é)com%oﬁﬂds(o‘fﬂﬁ;id%nti&-t65nl(i§itT:NF'& produbifor( Was dlsd ~ A

m xture of tert-butyl 5-norpholinopyridine-3-carboxylate (0.49 g), water
(0.5 ni) assessed in a human whole blood assay. Human whole blood secretes TNFa when stimulated

with LPS. This property of blood forms the basis of an assay which is used as a secondary
20 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
penicillin, 50pg/m! streptomycin and 2mM glutamine, as detailed above. 20pl of each test

25 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 20pl LPS (final
concentration 10pg/ml). RPMI 1640 medium was added to control wells. Six “LPS alone”
and four “medium alone” controls were included on each plate. A known TNFa

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

37°C (humidified incubator). Plates were centrifuged (2000rpm for 10 minutes) and 100p1



25 and trifluoroacetic acid (5 m) was stirred at anbient tenperag ynAR 033 ,
hours. The sol vent was evaporated and the residue was triturated under a

m xture of diethyl ether and ethyl acetate. There was thus obtai ned

5- nor phol | ne@yiisdisne- 3- car boxylic acid (0.37 g); NVR ( DVMSOdlpcra:Edv0f1as 4H) ,
3.7 (m 4H), 7.82 (s, 1 H), 8.52 (s, \ng v) After the conventi onal

wor k-up, the reaction m xture residue Q-purified by colum 30

chromat ography on an isolute SCX ion exchange colum using a 99:1 mxture

of et happdsmaRénévedaht sek&Datad0%D {Somifpn2s ow}almkn.oma 1818 iveRimésurel Ygnt .
The product so obtained 0 4 MAR 2003 WD 00/ 18738 -66 PCT/ GB99/03144 gave
the fol | GlilB4 (saiVO92MNFE mdCumentProwcels in Malecutar Biolpgy, \@lH)Zbyfremn(:hM 2H) ,

2, s o o £ ke k121,
8.52 (s, ﬂcr&btmgcﬁéo&%&ﬂ) Si')'l)stenko(cgt%lc{g%e nés. 'WIABW@ anthnal NPY co -Egﬁ g Product

so obt ai ned gave the followng d Mass H 467. 5 x) The product so
obt ai ne&jagabminBAFitﬂbxomﬁgtedana-humm'l{imbt)ambmy)(s 3H), 2:22 (s, 3H),

2.35 (m 352 (s, 2H  7.29 (d, 1H), 7.48 (m 2H), 7.74 (d, 1H, 7.87
(rn 2H) %&"-@-@%—Qﬁ@m 2H), 9.53 (s, 1 H, 9.92 (s, 1 H, | 0.2 {s,
1 H; M M ' ta :
Vs ME B2a. T35 Aty o S Corb G of s BLAUAPE, SV TNEocibibt W) 2
( DVBQd6) a8sedsed (i5the Bdﬂ)or nbus@ Bﬁeﬂy,, grahfts oﬂnéie Wﬁta(* mldeald)' Patk &&P)(rats (86}, 7.3

(d, 1H), 7.4-7.65 (m 6H), 7.8-7 ;%és%le),
9.95 (s. 21Pg) werpdosed with cpmpoungdké @tﬂm @%Wm‘ﬂé(bq H&Ab&s Wopr@é@rmww

i benzhd inbR ais3allbico” bbb iond (B3 of SeRBRE Bt b MR by,
Chem  Sogats Refdsaétificed L8R8 a kg déifekbn@aibnufal @) asdibled baevid ShdbsRrior vena

conventional procedure. 15 aa) The product so obtai ned gave the foll ow ng

data : Nwﬁbdeﬁl\tﬁﬁﬂ.ﬂﬁltsibﬁodl&m liH;i)mn/inllblaocﬁ Bhibd %érhbl,es Qlcﬁ: m&ne&i:hl):l,y placé®ox d,
1H), 7.4-7.65 (m 85- 7 f@s m\a&d 1 H,
8.25 (d, 1<reqrrﬁcersn@geé at %qu)rpngfog @smnft riﬁc a%ﬂ@ﬁa{@steép maﬁ/ﬁre 0563,

Exanpl e .
T, [ 3 Torbseauent assay of their effect on TNFa production by LPS-stimylated human blogd

din 1-}3 Mheirstiphem4 seRplRonare ﬁiﬁwed and 175l of each sample was added to a set format

pyrroli

pattern in a 96 well round bottom plate (Corning 25850). 50p! of heparinized human blood
was then added to each well, mixed and the plate was incubated for 30 min at 37°C
(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

20 medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200yl of the
supernatants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of
TNF concentration by ELISA.

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

% inhibition of TNFo, = Mean TNFa (Controls) - Mean TNFo (Treated) x 00
25 Mean TNFa (Controls)

Alternatively, mice could be used instead of rats in the above procedure.
Test as anti-arthritic agent

Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble
native type II collagen was shown by Trentham er al. [1] to be arthritogenic in rats; it caused

30 polyarthritis when administered in Freunds incomplete adjuvant. This is now known as



. Pyrrolidine (0.3 g) was added to a stirred mixture of 0 4 MAR 2003

N-{3 [ 3- (4- net hyl pi perazin

1-yl met hyl ) benzam do] - 4- net hyl phenyl } - 2- chl or opyri di ne- 4- car boxam de (0.5
g) and DVBQ (5 1) and the m xture was stirred and heated t r, 16
hours. The {’g@fnt solution 25 was cool ed to anbi ent terrpgfi/%%?%&g#d
poured into water and extracted with iyl ene chloride. The organic phase
was evaporated and the residue was purified by coI urm chr omat ography on an

l'u S f h d
St ur ot CEPURGHEBICG AFDTR Ay DA O Gt Cat bR rufed ik B R

obt ai nedRééaﬁt étadlk@h&%rmewmhét%ﬁm)nons/asﬁaﬂanﬁssawm] MNP Qe%ept%ﬂxgcx 0 4
MAR 2003 WO 001 18738 -67 Exanpl e

N-{3-(3- (us&omptdtyxlnp [Hemasdionatd eytbbitﬂhb@ Clbemheatmgi}\aMphys phayrplelin the

2- hol -4- d 99/ 03144 US |

or ocedur AR RYHEIOR6S S1Ap oreAves. gpraekabis efcactfepoped B ant-1NE 0

N-{ 3- -

t i ne> FORSrl sl SrheckkinERhtld BERRRT RN (TR R BIINE RSP 21 od

to 110C inajor idle linthisschradiie infimuhatant disedselt This GBS itDBA¢Dmice as dbdcfibéd in
tenperature and poured into water and extracted with nmethyl ene chloride.

The or galeferensaug andidds é\‘ﬁi‘fi@)‘ﬁ’é@@ﬂ ahéehoan be diseditndemonstiate Fhelaéﬁ'aﬁilﬂ%"ol um
chromat o ru@‘qg?gf %rﬁgo st %Ci}éférgﬂ&gxchange colum using a 99:1 m xture

of 10 rre ura aqueous ammoni um hydr oxi de sol ution as

el uent. Therey, vravsmhﬁusncmteaun,e(dwm Ekp.| Med 0198830, (0. 023 g); Mass
Spectrum MH+ S29. Exanple 5

N-[ 3- (18- di et h?fl\Hkﬂlmwéiﬁ%/leb@lnth%Mﬁﬁlﬂg&@ﬁbyﬂ 9%8%yrrolidin-1-yipyrid
ine 15 4-car b%)mh (Lﬁbn%t%n(m)? uno orocggtgﬁ to that described in

Exanple 3, a

N[ 3- (4-di et Mlmagaowmyézwn@mmkﬂwml 87 PRABAYSIboyard E@eAR¥Atd ne- 4- car
boxani de (0.5 g) and pyrrolidine ( was stirred an eated To 80C for
16 hours. The rErcmdgeatics, 23D14458ri46ds cool ed to anbi ent tenperature and
oured into esul tant solid.was.20 isol ated t h di.ethyl
Bher and dr | Aliiolighdne phiap ReicabReoperies of B8 coRRRSIIS OF e Foamilnd et
conpo SR r ofkal 2.2
s np qustﬁth\Qﬁjeﬂln& xﬁ@&@& 1%@?:4%@_ '%5 ol %Ei)fmeSFﬁ aljgu%§,<)(z%ﬂ38‘gd‘|)s, Ty
6. 96 {d inhibé€jon of. Iﬂxa(mb.d/o‘r ;:BIXB afcdBesftehtiofis t) to YOWMa@dovdrﬁG%mﬁxb&R)r(xd the2H) |

E;( ;ﬁpf g ’ %&NED t’estgdt E<3:éh))nc(e%h‘atjiorln_sb up t% %Oﬁﬁd (ﬁb pllxy':!.:%l;ogg\c/%ﬁ? gggtz{blfen%oxwtwg 6. 25

N- (13- (4- &Bs@fv@x L £¢ie RETES YA BT RUnds (ERED bE BlRGEEhidverbRNO! | nopyri di ne

4-car boxam d
By way of example :-

20 N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]phenyl}furan-2-carboxamide
has an IC, of approximately 1uM against p38a and an IC,, of approximately 4uM in the
PBMC test;

N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]phenyl } isoxazole-
5-carboxamide has an IC,, of approximately 0.8uM against p38a and an IC,, of

25 approximately 1uM in the PBMC test;
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide has an IC,, of approximately 0.2uM against p38a, an IC, of less than 0.5uM
in the PBMC test and an IC,, of approximately 10uM in the Human Whole Blood test;
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-2-pyrrolidin-

30 1-ylpyridine-4-carboxamide has an IC,, of approximately 0.1uM against p38a and an IC,, of
less than 0.5uM in the PBMC test; and



Usi ng an anal ogous procedure to that described in Exanple 3, a m&ﬁM@,@Hﬂg
30

N-[ 3- (4-di et hyl am nonet hyl benzam do) - 4- met hyl phenyl ] - 2- chl or opyri di ne- 4- car
boxam de (Owe ¢ghga§d norpholine (5 nl) was stirred and heat perighedbd9fesf Or
16 hours. The resultant 0 4 MAR t2003 WD 00/18' 138 -68 PC T/ (GB99103144
sol ution was cool ed to anbi ent tenperatd® e and poured into water. The
resultant solid was isolated, washed with diethyl ether and dried under
vacuum aiN-480-(AhR i ¥iperaziuE yiiRi]bekkainid | L4-ink @ tmb Qﬁﬂolsyn'dixN!VR
Spectrum""?%l-%s&d n\?%@ t, 6H¥, ) » ] 2.431”?%%}”2m li)lt-ll) .42-3.57

0) L0 2.2 (s, 31
(m 4H), 43casbqremidethas aB.16% -« approgimately.1 ulvl agunstip38p., pp 1C3 of leps dgn((hhuMH) , 5

(s, 1y, 1 HTBNE st i At o opimai) dlin s ol Hilot e ) 5 02
N-{3-[3-(2-py wceéﬂaﬂig%la]; Bir@BEs a5Pec bP@B HRBREIN thére T8 blavided 8 Phhoriitiefidd ne- 6- car

boxam de 10 A m xture o .
N- [ 3- ( 35 kgnhiposititrewhiwhi cda)pridesnant dwyide derivati yeof the Formml!, oarlphxanmicdetiddiiy-68 ) ,
2-pyrrolidin-1-ylethyl chloride hydroghl qgrjide salt (0.086 g)., .potassium

car bonat @cqe@!ﬂi@yr ~vhearcleppeblecesier fhergat as defined hessinbefira M assoatoR B2 15

hours. T ] y\@_é to anbi ent tenperature and poured
i nto wat g?‘aﬁ%%)wﬁgl)l "Z’%"Z@@ﬂi"gﬁ?&%ﬁ{e‘%i pitate was isol ated, washed in tum
wi th water andh%&xhﬁdéiﬁbﬁwftﬁé {hwentibhnad el afoute suithbleacorahuset (fGQ&Kampher e

was thus obtained the title conpound (0.127 g{; m p., 183-1840C ; NWR,
Syect r umas tablatolngpngeschardior safifgapsples; agueouspy oilysuspengionsg,igmulsions, dispersible

765 (19 pofbrs of gaRylel sybugdor gteif, P ropitaf e fos Shante o pichins Gicier®, 2 1)
8.61 (d, gélsiHdraqBeR8 o@%i11ylsoluTﬂ>ns & s8slefisiords),Hbr adifinibraficn bylinhalatioNVefos
Spectrum M+HT 495. 20 The

N- [ 3- ( 3- Gyamplrybe finelyi divided pawdenpr pligwig lpigselhdpr admigistrationainsullation dfoss a

tarti t erial d fol | ows; L.yl chl ori d .76 q) .
Sdded 1 o RRLPafa FHED, L PRE pSVAAT or Bt b Rera LR RO plnls s il
drops) argudtl bydiBNR1EHGPTr fiftravOitbul] sub@ifdhebBE inftardudéRart InttdrhiiscAlhr Absing

ambi ent tenperature for 4 hours. The sol vent was evaporated and the residue
was di 5% oragal supposie@ryrfortngbiahdosuig).ori de (60 nl) and added dropwi se to a

stirred mxtu of 4-nethyl:-3-nitrparuline (1. triethylamne (2. 82
M) and net hy 1BRERRPYHPREOLtayINYFYton FRRY %M@%hm%‘p&ae usHe
tenperat gﬁﬁvefn%nal ghmcéuti@&cﬁﬁ@rﬁi, W) Kibwh ¥ the RS W,Q%%ﬂo_@itih% thitddel
water and wth a saturated aqueous 'sodi um bi carbonate sol ution. The organic
phase wadororalade magrcontajmefor exampld, piradranara dolovang swtecningdlaviosring sndfoe  was

triturated under diethyl ether. The 30 resultant solid was dried under
vacuum aPTEEFAVEAEERSyas t hus obt ai ned N (4- net hyl

3-ni trephenyl ' j . ' . e () it -
Spect r%}?n YO)IZIU %%{lg%&%@g%% gé%gﬁtﬁ%%?%gg? &%{]ﬁe ? %ééf%\)/%%}g% 48 (s,

6I|:|)|) , 7. 64rdqduce 4 sinjle dds@Fe form will MpcesSirihbvaryl defentiing upor the(hwst tieathd atl thé (m
2H) ,

particular route of administration. For example, a formulation intended for oral

administration to humans will generally contain, for example, from 0.5 mg to
0.5 g of active agent compounded with an appropriate and convenient amount of excipients
25 which may vary from about 5 to about 98 percent by weight of the total composition.
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
principles of medicine.
30 In using a compound of the Formula I for therapeutic or prophylactic purposes it will

generally be administered so that a daily dose in the range, for example, 0.5 mg to



. 8:68 (s, 1H); 9.02 (m 1H), 10.84 (s, 1H); Mass Spectrum M H 3084 MAR 2003
powder ( 1.98 g) was added to a stirred m xture of a portion (0.75 g) of
the material so obtained, acetic acid (0.67 m), water (3.33 nl) and

et hanol (2 nd the 5 resultant m xture was stirred a to
refl ux for]\gﬁé’%%ﬁ?ﬁ. The m xture was poured onto an excess gg:amgﬁglr“ﬂonate
and filtered. The filtrate was evaporajggl. and the residue was di ssolved in
nmet hyl ene chl oride. The solution was washed with water, dried over

magnesi u 753 ul h@%@@%{l‘é@ﬁ%&% g?dda Ig;];lgg if rgatlljx%etdallrrll hw?c?eldl &ios\évérj}slndgreinggal Por\]age?r

vacuum at éB%e
N-(3-ani ra@sé’smWAMRﬁw&amdﬁcabdaP@n&amﬁtbwa@wﬁed( Ormtfs, ﬂir?exﬁh?le, 56 10
167C, NWR Spectrum (DwvVsCQdb) 2.02 (s, 3H), 4.85 (s, 2H), 6.87 m 2

7.17 (s, idtedvenFuscddnginistration) a d8se(in thieckrange, f@,exénﬂe, (.frmg ta-§Q m@. ped kg bodyl H) :
8.57 (d, 1 ;.. 8. 97 1 .10.15 (s, 1.H) ;. Mass Spectrum MrH 278.
oxal yl ( c M%gh@dé‘”(geﬁ‘?%ﬁ%ﬁ “-?ﬁg)s SRty f<§5 aémgv%leg%m*@ﬁ@t&% gdose in the range,

3- benzy | ' ' AatVA ré cont.ai ni ng
OVF (3 o SRER, O Defo 0F mpcPke biy iR Bitbeitey O stimtileiidn

t enper at hwevelarpréfetrodyrmarticlituely Smtabken forna ST ypicalipnmitatbsagelforing wilcofiaih was

di ssol ved in nethyiene ch|oride (40 Bri ). The solution was added dropw se to
a stirredbpitd Bedo 600 ppgof 2 comppund ofhis yIVSRRSH | ) qui nol i ne- 6- car boxam de

(2.75 g), tri an ne : 3 : ' ( .

i xture was st PPRA % fuherbefil of P AN B fERoRidedan diaf ubriyaiE o

m xt ure wesFoaalel or a phariiacedtichllyvadceptable dalnbit il-vivaltleavabl@estaotiered) as 0di um
hydroxi de sol ution. The organic phase was dried over magnesi um sul phate and
evapor H defingrbhergiabefers fgrusein g methad afsrcatnenhefcehe bumean pr arimabbodyrhy

resul tant, solid was dried under vacuum at 60C. There was thus obtai ned
N-[3-(3- 'ﬂ?‘g}i‘oxybenzam do) 4- net hyl phenyl ] qui nol i ne- 6- car boxam de (3.56 g);
mp. 185- 1860Acc%§@e£mwas dAVEAUB Invéntior(there M ProvRiedIhé fse St anfide3 (M
2H), 7.38 ( m 6?’ .6 (m 4H), 7.87 (d, 1H), 258.13 (d, 1 H, 8.24 (m 1
H), 8. 52 denyatpig)of tig w L, or apharpagpyti¢ally-acceppablesait ¢rain-viveicleayghl@dstérs,

St rotl SRSIECH & ST pserbsters iy U Ry ol tcapionf cpst i 4R Hehimerbo,

pal | adjsigr giedical StditicHs Medtdted 8y Gioldesand met hanol (470 m ). The mixture
was stirred and heated to reflux for one hour. The reaction m xture was

al l owed to 30 Inadlrther aspeot the presentimveation provides avmethiod| afdreating diseases bt r at e
[ soli.d was,.stirred in,water .for one h

o sol at AIcahEpaiors TSy R i TR AT it oo W B0t
2003 WO Qfirtdt & ereddvefinlduiPOHY Qitisbiind Bnd @bﬁ%x&pgﬁ a ﬁg{aguw&aaaﬁﬂgﬁﬁ%@g)e

was thus o al ne e reqwred startlng nateri a pectrum
2.2 (s, 34lorB-GFo{hoavatip estd tBfeqfm 4H), 7.61 (m 2H), 7.85 (d, 1 H), 8.12

4 S bt ol e 4 ol 0 8

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

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

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

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

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

30 manufacture of a medicament for use in the treatment of diseases or medical conditions
mediated by TNF.



5 Exanmle 8 0 4 MAR, 2003
N-{ 3-[ 3- (2- pi peri di noet hoxy) benzam do] - 4- net hyl phenyl } qui nol i ne- 6- car boxam
de Using an anal ogous procedure to that described in Exanple 7,

N-[ 3- (3- hydwoxi/pgsg am do) - 4- met hyl phenyl ] qui nol i ne- 6- car box aTleBWAB144
reacted with 10 2-piperidinoethyl chloride to give the title corrpound I n
55% yi el d; NVR Spectrum (DVSCQdb) 1.39-8- 2H), 1.49 (s, 4H), 2.2 (s, 3H),
2.42 (s, 4H) 2.65 (t, 2H, 4.1S (t, 2H, 7.15 (m 1 H),7.26 (d, 1 H, 7.41
(t, 1 H, 7.51ba ﬁﬂ‘the?!r@pect?h@é’reééﬁt fenfiol Prévidesla hbthoBoflZedtihg disdaes o8- 24 (M
1H),852(m1H),861(s 1 H, 899 (d, 1H, 9.89 (s, 1 H,10.48 (s,
1 H); Madredggbeanditions mediatedhy TNE w_tughrpox@pgses administering to a warm-blooded

~1-{3-[3 r | met hox enzam do nyl }gui nol i he-6-car boxam d |,
o Usi ny. ARTATAR SERE AOU ASoppoLnt ot CEAY. e PR iRal aCEphl
N-[3-{3- me,p%w;@magg)esf&ﬂﬁ}ggfl phenyl ] qui nol i ne- 6- car boxamn de was
reacted wth 20 Z-chl oronet hyl pyridine to give the title conpound in 58% .
yi el d; NVR Spéwa further 4spbdd@kspreent irfventidhlprovidédahd sse of Bconipond ofithe2H)y- 7. 33
(t 1H) 7.43 7.61 (m 4H), 7.82 (m 1 7.85 (d,

ffnpuiaﬁ,m)a phsrr%el(twaﬁx-apsept%bls galt a§ mm&-%a@bﬁ( %fgen thﬂfOHf) e (s,

SH . reum  MrH+489. 25

Exanpl e é%glcﬁl]gg %fnaglg%g%%%eg&gg r&%%éﬁﬁngﬁmgwpatl egérépgﬁta g|Jn Exanpl e 3, the
appropriate cli mﬁcrm,cr aspenr eluoprosent inviention providestadethod of mhfblﬁ:m)TNBr ale
het er ocyc| e t he canpounds, descri bed |n Table |1 ~ 0 4 MAR
200 W0 0dkFrdh XCiléeBmBﬂFqS agguipistenmngiio Rrraym-b 3@#@}@@@@% amount
No. R4 t | r. di et hy
| arm nor %af‘*ﬁa?%ﬁ??“#eﬁ%%@?%l G & ph a%#‘x%%%%!%ﬂ%ﬂﬁ%‘ bR L e
azin-1- yleﬁmfﬂhdreéf yl c43- (4- et hyl pi perazin-1- yI met hyl ) 2- pi peri di nopyri d- 4-yl
d53- (4- rrethyl i perazin-1-ylnmethyl)2-[(S)-(+)-2-hydroxynet hyl -
pyrrol i di n- 1- yi 3 Birthieriaspet theregent mueniippippevidesithe usef ﬁ@pnmo)mdpﬁhy (-)-2-hy

droxyrmet rl]'"¥)rmula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in the

manufacture of a medicament for use in inhibiting TNF.
15 In a further aspect the present invention provides a method of inhibiting TNF which
comprises administering to a warm-blooded animal an effective amount of a compound of the

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

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

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

20 manufacture of a medicament for use in the treatment of diseases or medical conditions
mediated by p38 kinase.
In a further aspect the present invention provides a method of treating diseases or
medical conditions mediated by p38 kinase which comprises administering to a warm-
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically-

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

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

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

manufacture of a medicament for use in the production of a p38 kinase inhibitory effect.
In a further aspect the present invention provides a method of providing a p38 kinase

30 inhibitory effect which comprises administering to a warm-blooded animal an effective



. pyrro 0 4 MAR 2003
l'idin-1-yl]pyrid-4-ylf73-(4-methyl pi perazin-1-yl nethyl)2-(3-hydroxypyrrolid
in- 1-yl)pyrid-4-yl g84-diethylam nonethyl 2-[(S)-(+)-2- hydroxynet hyl -

pyrrolidin-1- rid-4-yl ho4-di et hyl am nonet hyl 2- [(R) (-) dr oxynet hyl

pyrrolidi n- ¥ OE}/’ ’}'% $id-a- yli103- (4- net hyl pi perazi n-1-yl net hylg%%?ﬁ”ﬂébﬁ‘oxypl
peridin- 1-yl)pyrid-4-ylj 5 Notes a) Thesreactants,

N-{3-[3-(4-net hyl pi pera2| n- 1-yl met hyl ) benzam do]

4 rret hyl phen - 4-chl or ri ne- 2- arbo am de (0 05 d rpholine (3
ot R 4L ComRpnd o B ROTRGDGor 8 PAROIaly - el R LBt | o

vvas cool alv b1 28, %rqﬂé red tenmperature and poured into water and extracted

with methylene The organi ¢ phase was evaporated and the residue

was purified byauﬁaﬂmraqsbcpﬂmsmemt inventidw prowdesghe pbe/of sscongpabad ofthei ngl y

pol ar m xtures of water and nethanol as eI uent. There Yvas t hus obt a| ned t he

requi r ed fiorpakadior@aphamacputicaliagqoptablesplt or moviye- clegyablesster thereof,

2.31-2. 44
(m a5 5 ;géﬂgga%tiﬂe o%_?x@dlgag)gn for ugt{@ the Ergam}%t%t%ﬂhgxﬁg@%% Wﬂﬂ&%ﬁé
7. 5900@0&1 dlad'd)se n?ulﬁéle(sdletdsﬂ'i)AID_S , SépticshockiBongéstdvk Heart faildm, ischadmnicd, 1

, (ha , 10.4 H); Mass MtH 529. The
N-{3 [3 ( MEWﬁptmmiSn 1-yl met hyI ) benzanmi do] - 4- net hyI phenyl }
4- chl di t obt d
ol lows |5 Usithg M AsRshBsP praL Eeioname e Heler Aot hotfia T,
4- chl or oRyhtifl$, A&hARCRARBIYbo] |d@§ch§enﬁﬂ)ti;ﬁ9§dl&5s1§yAm SERECIhoBIE) cOhgestive
4- chl or opyri di ne2-carboxylic acid and oxal yl chlori de) was reacted with
N- ( 5- ahd rhoa2 failwten jschaemmg hegrt @xsemdr)pbmmmcmwmymmtadmmmmWe

organic ase rat ed and t e residye urifjed u ol ute
SOX i on Bl RedG st of Reaben e ar YRy dridih r = BhemdeShesibar o
aqueous mmﬁ@qg&i@%@g%{é& r%r@dfuent The product so obtained was

triturated under a mxture of diethyl ether and ethyl acetate. There was
t hus obt ai ned Thheompoundsexf this dm¢entign maly deiusdd inrcogibinagion|vdth ddhiz dridsand6)

2.15 , 5
7 47 Ersn tgquq%ples?usggu{@e t@a@entp%é@eﬁ%stqﬂmqh ygu%sbengﬁ méhellgﬁl(bktlonff H)H))

'Els'h?a ﬁceiact nt ne?'\xﬁﬁgt(n?ﬁl di et h%/rfdglm norrte*teﬁé‘lj'r!I ehzam WJ&R@F%‘{E&)‘ T&d &

4chl or opybeiwedia-cdmbirrakion &m}d&'ugﬁ)aﬂﬁthgx)ap&as dsetnin photreatmefitofithgumarsid arthtitig, r ed
and heated to ] 00C for 16 hours. The resultant sol utloa(vvas cooled to

anbi ent taéﬁ#p@r wtable bowel disgassamultinie spleresis.HPSe senticsheek. \GoRgestiva hegrtene
chlori de. fc%egﬂroma%l@g &%ﬁ&ﬁedotg‘é}dm&éa?e rﬁﬁ’éé i 1&%35811& et il il DY

rever sed- ase col'um raphy using decreasi ngly po ar m Xt ures
of water spétdfi(fmbﬁlanol as eluent. The product so obtained was triturated
under a m xture of diethyl ether and _ethyl acetate. There was thus obtai ned
the redfired goperample.dyodgugpf thawrbilixsombibitrytekines, thgiqpmpounds of the 3H) |

2.43-2.8 7 I
243 . Oghfiat et ot e 6kt eyt bmgof oo Hpnfifin (™,
8.3 (d, Ididdhses Mhich dré curtertly trdetedWith & cydlobltygedde inliibitoyhodn-stroidhle

N-[ 3- (4-di et hyl am nonet hyl benzam do) - 4- net hyI phenyl ] - 4-chl oropyri di ne

2- car box amntidellamraetorsdmg NSAID) gueheasdndamethgein, ketopelpe @cetylsalicyciqacid,

ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the

25 Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to
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

30 conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory

agent, and a pharmaceutically-acceptable diluent or carrier.



Usi ng an anal ogous procedure to that described in Exanple 1, N- (% aRAR02003
2- met hyl phenyl ) - 4- di et hyl am nonet hyl benzam de was reacted with

4-chl oropyridi ne 2-carbonyl chloride and the reaction m xture was worked-up
usi ng an anwcpmgs;;spr ocedure to 30 that described in the porrgrecB®fo3iNat e a)
above which is concerned with the preparation of starting materials. Q4
M AR 2003 WO 00l 18738 -73 PCT/ GB99/ 031446c) The reactants.

N-{3-[3-(4-nethyl pi perazin-1-yl net hyl ) benzam do] - 4- met hyl phenyl } 2- chl or opyr
i di ne- 4- car boxpig dbenpoin@SoBthe dknfibPHia ?éls@ e (Sedayith BRi-Ixflainnfat@yl agéids Bt ed
to 100C for 16 hours. The resultant solution was cooled to anbient

t enper at uasendnibitennfahie enmymentdipexyganpsext ract ed with met hyl ene chlori de.
The organi ¢ phase was evaporated and the. 5 resi S urlfled n
ool ut o Sex | ofbeeseonG BOPR TSR] ey te TRt ind PoarB Lt st he
sat ur at edysafiMBRHSIdARMRRS HIEHMBIMBNHRitS a.htwhhﬁﬁc ﬁ‘ﬁen@d SER hs Jib %&h&@&awus

obt ai ned the required product (0.014 g); Mass H 528 % The reactants, .
N- { 3- [ 35(steroislsland perpeillzminming,- apkirmt:mdlt)dm rsu@ms@sl]eomhrms hiy cprhbingtigrewithl-or opyr

i di ne-4- carbgéam de (0.05 g) and piperidine (3 m), were stirred and heated
to 10 100¥ | 6 hours. The resultant solution was cool ed to amnbient
tenperature a i de.
The. o gani o phoa oSt bOne P e R Ly D D e

i solute Sﬁiéas@nfoemimﬂg@stbohumxsamkhah&mrdprmcm\w entbfegraddtiaenand/and a

sat urated aqueous amoni um_hydr oxi de sol utﬁﬁggoas eluent. There was thus

obt ai ned FRENEARCRE Jueh sddicethginghyplypnic tppy sucteasdlyatame Rumalanant s,
N { 313 I lkﬂ;g&f)gﬁmbenzam do] - 4- et hyl phenyl }

2- chl orgp'g/‘l&fpl ne- %ﬁ&goxa&&ﬁs¥ 1nd (S)-(+)-2-pyrrolidinenet hanol
(0.6 g), were Hiddohfduadofiaresniie I M2y Gefbe usetian i ticimdiiaf bbb i nt
solution was cooled to anbient tenperature and poured into water and

ext r act eccomhinatieatith @m:@stbma@mae@lts Jush a@b@aﬁhqshlpmss@dm&m@mp entagenistand t he

resi due was puti.fie d phase GQ

decr easi ngly ;[(rgf ?ﬁ ‘f ot H@WE@HQ Oc{u?%? c@‘“’%mguct so
obt ai ned ®RSntdnkibhl whﬁﬂm@ [4d8ageraiigedeséribe@ hedirtdndithe @m&e;shaﬁﬁabeaﬁ&n -0k at e.
There was thus obtained the required product (0.053 g NVR (CDA 3) 1.9-2.2
m 4H)15 ggept within ftg aplanelyed dosnge ragenPeqieptial gseisgoptemplateiyhens ombination 1

, 7.48 2 7.65-7.8 2 7.85
2H) 8 O{Stmhglzlll_%?—ﬂlleé |5-|)43 25 f§mThel_? eactants, (m 2. (m

N-{3-[ 3- (4- et highdvig H%@&ﬂg&nﬁh@?%%ﬁhﬂalwﬂﬂmﬂyﬂﬁd}& &hﬁ&&ﬂ)&&c(‘aﬁéﬂéopyr
i di ne-4-carboxam de (0.2 and (R r'Eg/rrol i di nenet hanol™ (0.5
wer e st i rfoeuseinovanmeilecicdmanisis (inoludibg rham)theyoare alsh ysefiol Whenpverasis a@quued

0y VR (teifliBy i it of £y Qi es o s 53 afe gy} 2 BhapmAbalo gl Sgpgardnon e g

6 A
{er_ﬂ') ?b65 1 8dé(bﬁ]}%51§{eH§ﬁ offned ?10@)#%] fsid aﬁ&‘in t?l?');ear&f f%?né%h&rtﬂH i%%gél@al g@ﬁ‘tst
2003 ' WO 00l 1'HFeﬁﬁvexﬂ1¢nI9@]ﬂ/r@99é ﬂ[ﬁﬂlﬂatecbl)l tﬁ'd“ubllpwmgtrmmlﬂmtmg Examples in
N-{3-[3-(4:neth erazin- 1 yl met hyl ) benzam do] - 4- net hyl phenyl } 2- chl or opyr
i di ne- 4- cWhig n&!‘ﬁ‘?{ﬁg pvise statedivd 3- hydr oxypyrrolidine (0.5 m), were stirred

d heated t 5 t
e). There was ‘ffﬁuéi’%ﬁ%%?e%‘? Fisied B 4 ARt ol i8S R RF (2545 ©
2.0-2. 2 (and udddr, anatdofphereSdd) an iﬂeﬂg'a?s ﬁxcﬁa.{a&‘goxehi)lcssmﬂ&r@lse s(atad 1H, 3.4-3.7
(m?H%458m1H),675(s, H) (m 1 H, , 7.53 (m
965 (m{i) eyaporatipgs were caryigd oup b850%evm9ratl®m_@_ azldwor P2 (d, 1

||;1-|)[38(25 rgﬁgﬂ).r I_Dnvlverrlor%{lﬁ g%&%ﬁ'ﬂ%‘ﬂ Qﬁﬁéﬁﬁﬁ%&ﬂ&%ﬁ EI““‘PH oropyridi ne-2-carb
oxam de (0.2 gaéﬁluﬁxﬁ)chfdﬁatagﬁphf giyltfh flashpidtaere) 4113 Redim pi&skere Hquid | r r ed

and. heated to 105C for 16 hours and the work-up was_as described in Note

e). 'Ther echmxgatpa!@nhbmmwemperf@qnd e dMepekoRiigaelegl siliva 6Ad) 938§,M;; M@E’EI )
1.05 p
1H), s ‘(F‘?‘ﬁ"l’ﬁf‘ﬁ)q“; A %fd(jﬁ,fe\gged %ﬁfgh%chlog%ea nf B) ME: DRmdtae 2> (M

30 Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse

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



4.3 (m1H), 6.95 (m 2H), 7.22 (d, 2H), 7.45 (m 2H), 7.75 (m 2% MAR 3@}
(m 3H), 8.0-8.2 (m 3H); Mass MtH 516. 15 i) The reactants,
N -[3-(4-di et hyl am nomet hyi benzam do) - 4- net hyl phenyl ]

|l o

- oropyri di ne-2- carboxam de (0.2 g) and (R)-(-)-2-pyrrolidinenethanol
0.5 m), WQBVEMPSred and heated to 105C for 16 hours and PRE/GRIMBYSH was
as described in Note e). There was thus gbt ai ned the required product
(0.089 g); NWR (CDCl,) 1.05 (t, 6H) 22(m 4H))23(s 3H), 2.5S
(m 4H), 2.95 (m .1 H (m 1 3.6-3,7 (m 3H),
20 3.75 (m 29)/) yACIQSGmgwerH%r ﬂblswlanﬁnlzmdarﬁ@znmfsamlwe MAXBIM ) 2H) |
7.7-7.85, abl}%ﬂ) 8.15 (m 3H); Mass M+H 516. j) The reactants,

N -{3- [3 ’hyl pi perazi n- 1-yl met hyl ) benzam do] - 4- net hyl phenyl )

2- chl or opyr i div)e-id geacrapxerendepréduct ¢th@ Pormula ¥ daesnifaasiythidtoanalys@)and Wer
stirred and heated to 105C for 16 hours and the work-u was as described in
Not e e) . thpHStrczes wm§og’émm§ittm nelear magnetipiesaanes rms ghectravR

525 (m tgidesss BEhaf bodptoR? (FAR mdss 5oy i R E%dbt%nad i & Pl
{d, i l':')D speZtr&m@ﬁtr aﬂd '@/herg Bﬁﬁoﬁﬁﬁte ithbr po%ntﬁleglﬁh dedrbr ng%gvg iof datwete) . 7. 85

(s, ss M+H 543. 30 o ~
MAR 2o0as cMEctwt NMR 8heﬁ&aEslaﬂwhlaeSLWeﬂéGf¢Wmhﬂdelta scale [proton magnetic

N-{3-[ 3- (4-net hyl honopi perazin | 4- rreth hen

D ror polSSHST SRAEHE Here O Goniand Bnee abiah Semany SR seePreeb U?f&%taadded
to a m XEMd&uheth of 300MHz or a Bruker AM250 spectromet ting at a field

N-[3-(3- clhl oron%tﬁr? I benzancl,rdao)-4ernet hyl S %cnyonile erollﬂ?le)rraph%a|an(l)epy?'ire(j1 ne 4 car bo
xam del QS(H\ZHz]g)thafulloivxn@albhréhmwm piapebeen used (s, single); dadahbidigt, triplétume was
stirred m,lﬁe% gto 80C for 16 hours. The reaction m xture was allowed to
cool to fRlot; b% 8RR at ure and water (25 nl) was added. The resul tant

v e obt anih dteHEHAE  yetd dbc Wikl AR el RGhAKAAY W Absepta T ©
1. 72 (m thbeyo2ctaambmograpc mm} irffra-rediJR) :ﬂlcﬁor(l‘lllMRaidMys@ 53 (m 4K, 3.67

, 2 3.74 4 . , 7.23 2H)
(1$H) , H)7 84 (d(v(nrin mslgglg pgmt%are !nqqplézwd and (‘Yffén ietﬂynm@l Wg(%l@emelt@%@_o 28 (2

1 H;

15 (5 BRpBE bictie bl abbdand B an oflhatt apparseus melting pojnts fox e

4- car boxam-ﬂeduaedf&ﬁ: Fs’brﬁmwlt\bﬂﬁ deRirfined lafteperysaktipaioadront a tonvetional 15
Triethylamne (31.8 m) was added to a stirred m xture of

4- et hy| orgapictsplygnt suchas ethanolgmgthangl, agetancopthes ofhexane, denyeripadmiytaie; de (20
g) and rrgécpyl ene chloride ( 1 litre) and the resultant m xture was stirred
at anbi ent” tenperature for 16 hours. The precipitate was isol ated, washed
with a saturatwi) are esllbwin®abbreviticiBhaeeBésh weluti on and with net hyI ene
chloride and dried under vacuum at 40C. There was thus obtai ned

2- chl &l0o- N- (4- et hyl ZOWBltrabﬁshlykbﬂ?prmam&M car boxani de (10.2 g). The
organic filtrate was Wamg Wi th at.gd aqueous sodi um bi carbonate
solution, dried over pumd’é'&‘? evapor at ed. The resi due was
triturated under met hyl gngachl qqmgnﬁﬁg,lamlqgul tant solid was isolated
and dried under vacuum at 40C. There was thus obtained a second crop (8.13
g) of 2-chloro-N-(4-nethyl-3-nitrophenyl)pyridi ne-4-carboxanude; NWR
SQecrium (DVvBGd6)



25 2.48 (s, 3H), 7.51 (d, 1 H, 7.86 (m 1 H, 7.96 (m 2H), 8.49 gmmARIMO3 .

8.64 (m 1 H), 10.85 (s, 1 H); Mass Spectrum MrH+ 292 and 294. A m xture
of the pyridine-4-carboxanm de so produced and norpholine (250 m) was
stirred andviggigegt © 100C for 18 hours. The m xture was poupEfiGgBos/gaINat er
(250 mM) and stirred for 10 m nutes. Methylene chloride (30 mM) was added
and the resultant mxture was 30 stirred8-or 30 m nutes. The resultant
solid was isolated, washed with nethyl ene chloride and dried in a vacuum
oven at 4fGafndle 18 hours. There was thus obtained N-(4-nethyl 0 4 MA zoo3
WD 001 187 - /6 PCT/ GB99/ 03144

3- ni t r ophNR§3-[3-@-methykpiperazing i iy inetbhy b erenabnid e} 4 -oetl{ylibeny )} pyridinddR Spect rum
( DvsCQdb) 8(xs , 3.52 (m 4H), 3.71 (m 4H), 7.1 (d, 1 H), 7.25 (s,
1 H, 74°eﬂb°3!"1|1§e797(m | H, 8.29 (m 1 H, 8.49 (m 1 H, 10.62 (s,

1 : Ma S

vt e Al g0 pof it s Hof chioe 05 8) SR aadedRh s inbeeirer 15 lifno-
met hano$ Zﬁmhytpl)enwb)s&@-meﬂtydjnpmm leybmaﬁwDB@izmhﬂlemﬂ ¢S g);rtﬁemiyldﬁyidé fwepgpas
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stirred at anbi ent tenmperature hours. e m xture was evaporat ed and
t he resi dasa starting matertal tvead prapared asallows :The 15 resul tant solid was
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to give tﬁmmnmmdg)plm_sm_umn(umsm )2.38 (s2BH)] 2185 &s,12H), 7.53-7.58 (m, 2H),
7.67 (d, 1H), 7.95(d, 1H), 8.01-8.04 (m, 2H), 8.32 (s, 1H), 10.19 (s, 1H); Mass Spectrum:
20 M+H" 305.
1-Methylpiperazine (8.03 ml) was added to a stirred mixture of a portion (20 g) of the
material so obtained, potassium carbonate (18.2 g) and acetone (750 ml) and the mixture was
heated to 54°C and stirred for 16 hours. The resultant solution was evaporated and the residue
was dissolved in methylene chloride. The organic solution was washed with water and
25 evaporated. There was thus obtained N-(2-methyl-5-nitrophenyl)-3-(4-methylpiperazin-
\ 1-ylmethyl)benzamide (26.4 g); NMR Spectrum: (DMSOd,) 2.06 (s, 3H), 2.12 (s, 3H), 2.31-
2.37 (m, 8H), 3.52 (s, 2H), 7.48-7.57 (m, 3H), 7.87 (d, 2H), 8.01 (m, 1H), 8.33 (s, 1H); Mass
Spectrum: M+H" 369.
Iron powder was added to a stirred mixture of a portion (18.0 g) of the material so

30 obtained, ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The resultant mixture was
stirred and heated to reflux for 5 hours. Water (50 ml) was added and the mixture was
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the reaction mixture was stjrred and Mea L0 55C for 16 hours. The
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(m 2H), 7.57 (d, 1H), 7.79 (s, 1H, 7.85 (m 2H), 8.24 (d, 1H), 9.9 (s,

1H), No. R’ Q* Note
1 3-(4-methylpiperazin-1-ylmethyl) | 2-furyl a
2 | 3-(4-methylpiperazin-1-ylmethyl) | 2-thienyl b
3 | 4-dicthylaminomethyl 2-thienyl c
4 | 3-morpholino 2-thienyl d
5 | 3«(4-methylpiperazin-1-ylmethyl) | 5-(2-pyridyl)thien-2-yl e
6 | 3-(4-methylpiperazin-1-ylmethyl) | 5-isoxazolyl f
7 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(4-pyridyl)thiazol-4-yl g
8 | 4-diethylaminomethyl 2-(4-pyridyl)thiazol-4-yl h
9 | 4-diethylaminomethyl 2-chloropyrid-4-yl i
10 | 3-morpholino 3-pyridyl j
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WET Nyt benzam do) - 4- ety phenyl |- 2- nor phot I nopyT i di ne
was prepared as follows :
chloride (2 g) was added to a m xture of N (3-am no
a) The product gave the following data : Mass M+H 433.
b) The product gave the following data : NMR (DMSOd,) 2.13 (s, 3H), 2.19 (s, 3H),
2.31-2.38 (m, 8H), 3.52 (s, 2H), 7.18-7.23 (m, 2H). 7.42-7.56 (m, 3H). 7.76 (s, 1H), 7.82-7.78
(m, 3H). 8.01 (s, 1H), 9.84 (s, 1H) 10.2 (s, 1H); Mass M+H 449,
c) The product gave the following data : NMR (DMSOd,) 1.0 (t, 6H), 2.19 (s, 3H), 2.44-
2.49 (m, 4H), 3.58 (s, 2H), 7.19-7.24 (m, 2H), 7.44 (d, 2H), 7.62 (d, 1H), 7.76 (s, 1H), 7.82 (d,
1H), 7.92 (d, 2H), 8.01 (d, 1H), 9.82 (s, 1H), 10.11 (s, 1H); Mass M+H 422.
The N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide used as a starting
material was prepared as follows :-
4-Chloromethylbenzoyl chloride (21.4 g) was added to a stirred mixture of 2-methyl-

5-nitroaniline (26.6 g), triethylamine (31.5 ml) and methylene chloride (600 ml) and the

resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
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trlethyl amine ( 1.S m) and nethylene chloride (50 m) and the reaction
m xture was stirred at anbient tenperature for 3 hours. The m xture was
evapor at ed residue was triturated under water. The rg lid
was i sol at eﬁmi h&]ﬁed in turn with a saturated agueous sodi um %Hlég%rlfgfe
solution and water and dried under vacugp.at 55C. There was thus obtained
the required 30 starting material (4.3 g); NVR Sgectrum (DVBSQd6) 2.21 (s,
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M+H 422,
25 The N-(5-amino-2-methylphenyl)-3-morpholinobenzamide used as a starting material
h was prepared as follows:-

A mixture of ethyl 3-bromobenzoate (1.92 ml), morpholine (1.25 ml),
2,2’-bis(diphenylphosphino)-1,1’-binaphthy! (0.336 g), sodium tert-butoxide (1.615 g) and
tris(dibenzylideneacetone)dipalladium(0) (0.33 g) and toluene (25 ml) was stirred and heated

30 to 90°C for 18 hours under argon. The reaction mixture was allowed to cool to ambient

temperature and extracted with 1IN aqueous hydrochloric acid. The aqueous phase was



7.12 (d, 1 H, 7.26 (m 2H), 7.46 (d, 2H), 7.58 (d, 1 H), 7.80 (%ngg
7.93 (d, 2H), 8.3 (d, 1 H, 9.89 (s, 1 H, 10.33 (s, 1 H; Mass

p) The product gave the following data : NVR (DVMSGd6) 0.94 (d, 6H), 2.2 (s,
3H, 2:42 (wobhkr3s2. b2 (m 1 H), 3.54 (m 6H), 3.72 (m 4Hpcr/cHovodaadl H),
7.24 (m 2H), 7.43 (d, 2H), 7.57 (d, 1 H), 7.79 (s, 1 H, 7.93 (d, 2H),
8.26 (d, 1 H, 9.85 (s, 1 H, 10.29 (s,-62-H); Mass MrH 557. q) The am ne
react ant was 1-(3-am nopropyl)pyrrolidine. The product gave the 10
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H)y, 10.29 (s, 1H); Mass M+H 557. The am ne reactant was
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58b. t) The am ne reactant was N-(2-am noethyl)norpholine. The product gave
the foll o'ﬁhmgsvdamaprecmme(vﬂeﬁ@at)ad v@hédwitipter anddried to gb® (m 9H), 3.54

50, 71 T noé‘e”r%@ic?@?f@(f%efﬁ%@%?@&éo%% Fgh $73 1B Tyb @'

lH) Massy, %g%)q/??rgp F}tu HZh,e4pﬁ1em) reactant was

N- ( 3- am nopr product gave the followi ng data : NMR

(DMBOdb) 1. 59 Omlymuommm Kml)%,adaemmmba pf2nﬁ)r;(hulméb6nzoﬁdéﬁi{m 8H)
3.72 (m %Q w r‘ril\0 93
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ol 353 "SRG, Lot AR BB GRLO S sl GaBoafiihafaNa ,
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added to a stirred mixture of 2-methyl-5-nitroaniline (0.7 g), triethylamine (1.8 ml) and

methylene chloride (15 ml) and the reaction mixture was stirred at ambient temperature for
16 hours. The mixture was diluted with methylene chloride and washed in turn with water

20 and with a saturated aqueous sodium bicarbonate solution. The organic phase was dried over
magnesium sulphate and evaporated The residue was stirred under diethyl ether (40 ml) for
2 hours and the resultant solid was isolated and dried to give N-(2-methyl-5-nitrophenyl)-
3-morpholinobenzamide (1.21 g); m.p. 155-156°C; NMR (DMSOd,) 1.97 (s, 3H), 3.18 (t,
4H), 3.76 (t, 3H), 7.16 (d, 1H), 7.38 (m, 2H), 7.5 (s, 1H),7.54 (d, 1H),8.0 (m, 1H), 8.3 (4,

25 1H),10.02 (s, 1H); Mass M-H 340.

“ The material so obtained was dissolved in a mixture of ethanol (50 mi) and methanol
(50 ml) and hydrogenated under an atmosphere of hydrogen at ambient temperature using
10% palladium-on-carbon (0.15 g) as catalyst. After the cessation of hydrogen uptake, the
catalyst was filtered off and the residue was washed with methylene chloride. The combined

30 filtrates were evaporated to give the required starting amine as a solid (0.89 g); NMR
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(d, 1H), 9.83 (s, 1H), 10.54 (s, 1H); Mass M+H 451.
1)) The product gave the following data : m.p. 223-227°C; NMR (DMSOd;) 2.19 (s, 3H),
3.18 (t, 4H), 3.76 (t, 4H), 7.12 (d, 2H), 7.22 (d, 1H), 7.37 (m, 1H), 7.44 (s, 1H),7.52 (t, 2H),
25 7.8 (s, 1H), 8.28 (d, 1H), 8.75 (d, 1H), 9.1 (s, 1H), 9.81 (s, 1H), 10.4 (s, 1H).
k) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained
gave the following data : NMR (DMSOd,) 2.13 (s, 3H), 2.23 (s, 3H), 2.32-2.38 (m, 8H), 3.52
30 (s, 2H), 7.25 (d, 1H). 7.45-7.60 (m, 3H). 7.81-7.86 (m, 4H), 7.99 (s, 1H). 8.6 (d, 1H), 9.89 (s,
1H) 10.54 (s, 1H); Mass M+H 478.



10 water. The resultant solid was isolated, washed with water and &MABJ2003
under vacuum at 55C to give the desired product: NVR (DvsCQdb) 0.99 (t, 6H),
2.21 (s, 3H), 2.45 (m 4H), 3.52 (m 4H), 3.6 (s, 2H), 3.72 (m 4H), 7.11
(d, 1H), 7.23p00éRs79), 7.52 (m 3H), 7.85 (m 3H), 8.28 (d, HhvchoRsidds,
1H), 10.33 (s, 1H); Mass MtH 502. gg) The product gave the follow ng data :
NVR (DMBQM6) 1.57 (m 2H), 2.08 (s, 6H),645 2.12 (s, 3H), 2.2 (s, 5H), 2.34
(t, 2H), 3.51 (m 6H), 3.7 (m 4H), 7.1 (d, 1H, 7.23 (m 2H), 7.42 (d,

2, 7. 9309 he Boaubs Bdplefned ol niolufih o Uyall MR dgh. 1 1. 983 (s,

N-{ 3- ( 3- ( 2ny1or ghepiodact oobiined e titofpidwing dayd phrsyMi-EL48R0! i ne- 6- car boxam
de Using an anal ogous procedure to that described in Exar’g)l e 7 except that

t he reactindn mlhe produgise obtainedgave thegfollpwingddata niassicH 494

N-[3-(3-h i.d 4-t net hyl I ' | j he-§- i d

Nenot cd wilh ot BE PR SbtRr Hany Ao w R A B oo 410
yield, @gy) 21%§§%Qucd\mb§mt aVE8the( folVBWR) date 2UabSM+EMSE H) . 2. 47 (M
41-n, 2.73°(t, 2H), 3.59 (t, 4H), 4.18 (t, 4H), 7.17 (m 1 H), 7.24 (d, 1
H, 7.42 (t, | Thy S-chldsethiopher@t)-carboiyl chiorid2iped 5 BRtarting matedial véas poepackd by |

H, 8.23 (m 1 H, .8. 8,61 (s, . , 9 d.,1 H 9.9 (s,.

H, 10.49 "s’F“l‘l‘_’?li)o,f S obliudlopPeitha-caarsicid wih ogilelfuiad uihe ogprishionsbs
- 84 Exanplyg,ci,£CT/ GB99/ 03144

N-{3-[4-( f pyr1 dyl met hoxy) benzam do] - 4- et hyl phenyl } qui nol i ne- 6- car boxam de
Usi ng an @hal ogdestherconexnitional twork+up} thdeeactioh atxiure fesidnpivas purifiedpy colbmh t he
reaction nm xture was heated to,70C for 48 hours rather ihan to, 40C for 18

hours, 1 hromatography og,silica ysingiinssasinghs pekr mnduses of mefgisnsehioridgandx ani de

t ] Wl ' a1l in 72%
Vi ol b e, ORI By ghfe e H5 Dhe ol MEUIUE Ty
N R TR T i N RO SN LN O
Eg], lH)H? ’ 3905Zthpgei%iionpﬁ@;éwééyli;&g@kcﬂwérmmw@gi wishpKalyl éhloricgerr}lsing a'
N-[3-(4- h%ﬂ{{;\m{ 5‘@,@0%3934 nmet hyl phenyl ] qui nol i ne- 6- car boxam de used as a
starting materia S prépared as follows: Using anal ogous procedures to

those d@seyi bedfienthetonveatibndl WorRapagie apdttiod mikivee Reidie vas plriisdBptelurhn
which is concerned with the preparation of starti n? material s,
chromatography on silica using increasingly polar mixtures of methylene chloride and

methanol as eluent. The product so obtained gave the following data : Mass M+H 523.
The 3-methyl-2-phenylpyrazole-4-carbonyl chloride used as a starting material was
prepared by the reaction of 3-methyl-2-phenylpyrazole-4-carboxylic acid with oxalyl chloride
20 using a conventional procedure.
s) ©  The product so obtained gave the following data ;: Mass M+H 417.
t) - The product was obtained as an oil and gave the following data : Mass M+H 474,
The 2-methoxypyridine-3-carbonyl chloride used as a starting material was prepared
by the reaction of 2-methoxypyridine-3-carboxylic acid with oxalyl chloride using a
25 conventional procedure.

"\ u) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained
gave the following data : NMR (DMSOQd;) 2.2 (s, 6H), 2.31-2.42 (m, 8H), 3.2-3.27 (m, 4H),

30 3.54 (s, 2H), 3.76 (m, 4H), 7.22 (m, 1H), 7.46 (m, 1H), 7.58 (d, 1H), 7.68-7.9 (m, 4H), 8.53
(m, 3H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H 529.



. 4-bepzyl oxybenzoi ¢ acid was reacted with 0 4 MAR 2003
N- ( 3- am no- 4- net hyl phenyl ) qui nol i ne 15 6-carboxam de to give

N[ 3- (4- benzyl oxybenzam do) - 4- met hyl phenyl ] qui nol i ne 6-carboxam de in 50%
yield, mp 7-228C ; NWR Spectrum (DVBQd6) 2.21 (s, 3H), ,
7.12 (d, 2%‘?‘?“5‘.". 5 (d, 1 H, 7.39(m 5H, 7.61 (m 2H), %’?ﬁ?'wm,
8.52 (d, 1 H, 862 (d, 1 H, 899 (m.gsH), 9.76 (s, 1 H, 10.47 (s, 1 H);
and that compound was hydrogenol ysed to give the required starting nateri al
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0 4 MAR 2003
t, P,~AR 2003 WD 00/18738 PCT/ GB99/ 03144 -86 2.01 (s, 3H), 3.52 (m 4H),
73 (m 4H), 4.83 (s, 2H), 6.78 (d, 1 H), 6.84 (d, 1 H 7.04-7.08 (m 2H),
2 (s, 1 H, 824 (d 1H, 9.95{s, 1 H; Mss Spectrum MH* 313. Oxalyl
hl oride (Owxpo@is7ssas added dropwise to a stirred m xture ofpcarcEdonsq
nitrobenzoic acid (0.726 g), DMF (a few drops) and nethyl ene chloride (25
m ) which had 5 been cooled to OC. The 466t ure was allowed to warmto
anbient tenperature and was " stirred for 5 hours. The m xture was
evapor at B ; ' be 0% i ( nd
oo addeds e ame ARNIAN G ERMR EOMORE 473 (PSRN IPLUIfnl 21 37 e
N- ( 3- am rE Y -3kt (rs;dlﬁhéﬂﬁl()nz 4Hyyr 0D (d, nBhyE.4 Dfdn 2HY 7S8r (dp ka7 78 (§,0.ED33.80%,

tirrod B 2H0nbed & o €34 GLEHR GRS, ine et 4 1ipiiNias NitHOR! ot o
was i sol aged, Eﬂéﬁﬁguét@o%ﬂfafhe\@gtaggn@ awﬁEtdg%l ?ﬁh‘?s Milipusie and diethyl

ether and drie vacuum at ere obt al ned .
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gnégms S s B 255 (o, S 183 (o 2F, 7.3 B FHOL G 2687 34 s 15 787 6o SHLBL (4.

0
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2o T BTod 3, S, 8@% Ap'9sss, dnHoa b ), 1824 1'1'}) MBS Rr+pPFg4. " um MeH:
N-(2- net hy)l - 5- (rﬁep%a@étcsbloaamealgévémelfsmm k@ My} MygD ¥4l - 2- anmi no
5-(N-(3-dineth Iam nop rop -N-net hyl am no] benzam de 20 A m xture of

N-[ 2- net &)l - 5- m@dpmplo dlgamttgmfelé@meydwarrNM&;ﬂHMﬁ@qe)Z15(s, 3H), 2.22

ﬁéu T?af(ﬁréﬁi%i 2@((8‘08998%% ﬁg‘iﬁigﬁi{f ﬁrh?or]zg?ﬁ,? @f%ﬂ&&%ﬁg@ 10%

at rmspherﬁ.lpfg jsy@r gg)a@gy@ lfﬁfq@qzngmtmlqursggirogen upt ake, the
catal yst was renoved by filtration through di at omaceous earth and the

filtrate was eVhgdibenzafurai-Hemacbonabchlonide wbd as astarting enatdrial wa2bbtaimep by bk

0. 15 Ma Mt 46. . EX le 17

N[ 2- ot ifGPeer o PR By PP L RF BB b S RIp s Aipelesed o JGhemo per
azin 1- y|£).oc2P@fktu'i ph@@éfﬂﬁvﬂﬁs?&d BxA) AR USHE 2 RERCRAYA piedftdl described
i n Exanp F‘IF‘N—‘[

5- ( 2- nifr pd=)| i n'ﬁheypnodud-sy bbantedrgywamerfouqm@gyxm]a BMRI(DMBGRL 2.2 (9138H) 724+ de

T el ot A B 4 1H 362 70540, T AL RS et AT 9@83%#“%&‘%3@ 21

R T L L

(s 1H, 757 d, H, 7. 88 (s, 1 H, 804 (d, 1 H ,826(d 1H,
.83 (s, H), 10 33 (s 1 H; Mass Spectrum M-H+ 560.
Example3

20 N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-2-pyrrolidin-

1-ylpyridine-4-carboxamide
Pyrrolidine (0.3 g) was added to a stirred mixture of N-{3-[3-(4-methylpiperazin-

1-ylmethyl)benzamido]-4-methylphenyl}-2-chloropyridine-4-carboxamide (0.5 g) and DMSO
(5 ml) and the mixture was stirred and heated to 120°C for 16 hours. The resultant solution

25 was cooled to ambient temperature and poured into water and extracted with methylene

\ chloride. The organic phase was evaporated and the residue was purified by column

chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. There was thus obtained
the title compound (0.014 g); Mass Spectrum: M+H"513.

30



N-[ 2- met hyl - 5- (2- nor phol i nopyri d- 4-yl car bonyl am no) phenyl j - 2- am no

5- (4- net hyl pi perazi n-1-yl )benzam de I n an anal ogous procedure to that

descri bed i Ry§¥agse 16, N-[2-nethyl 10 PCT/GB99/0314

5- (2-nor phol i nopyr#d-4-y| car bonyl am no) phenyl ] - S- (4- net hyl pi perazi n- 1-§/I )
2-ni trobenzam de was reduced catalyticalgy-to give the title conpound; Mss
Spectrum MH+ 530. Exanple 19 15 i

N[ 2- met hyd,; 5- nmor phol i nopyri d- 4-yl car bonyi am no) phenyl ]-3-[ N-(3

di et hyl a%yl ) - N et hyl am no] - 2- ni trobenzani de I n an anal ogous
procedur eE,{3-Bh(atmd&@cpipbﬂiiin-m-yﬁﬁ&ﬁ?l)ﬁeﬂiimiﬂb{-?—ﬂ&iﬁ‘lyhenyl}-

5- (2- nor phol i nopi{ri d- 4-yl car bonyl am no) phenyl | - 3- chl or o- 2- ni t r obenzam de
was react édnoyphilinepyridigerdeesrpossmidepr opyl ) - N-net hyl amine to give the title

d: NVR t 20 (DVBQdb). 1. 44-1.58 2H)..2.06 (S, .6H), 2. i 5
(172 221 DOREgnpmaisggy pocedyy o al gaserpds Batgles axmgaingpe*gly *
7 90 7 SN U mehylbifdtaaii- ety hBeeabiiol B e ohdu iz ErltfotyRaint) -,
1 H: Masé-cabesamide(0.Shghans arpitiae (5 ml) was stirred and heated to 110°C for 16 hours,

N - [ 2- net byl - 5- ( 2- mgr phol i nopyr | d- 4-yl car bonyl am no) phenyl ] - 3-chl oro 25
2-nit robe%ﬁfﬁs g@ﬂg‘é’% w3s §?%l?‘{ foragntient &smRer tb\ﬁsang pgwa&gﬁo Seater gnd gyacted

an anal ogQ/§ ki ﬂth‘?(\),\%&. tmtorg%%@%ﬂagggra%m E\%aﬁbﬂ?edl 2Ad theAR&iag @Qé"PQxflﬁéc{"@y

portion of Exartrple 15 Ich 1s cerne the preparation of starting
mat er i al scol8malthmnmaté@erapliy obamizolnte SOX don ekehfrgotcalunmcusing 4 921 ndagire of of
3-chl org-2-nitrobenzoic acid and oxalyl ch]oride) was reacted with

1V- ( 3- afki mﬂwn%pﬁw sgiesied pqueons aRENIUALXAreXdsWleones shiept xEhere was thugi ve

) 28- geggl %&%m@@%&@f}%g@%h?&mbzw @%%W%sz '7.22215’( m3H)2i—|) 3 7.58
7.78

(d, 1 H), 7.68- 0 4 MAR 2003 ' WD 00l 18738 -88 PCT/ GB99/ 03144
Example 5
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-pyrrolidin-1-ylpyridine-

15 4-carboxamide
Using an analogous procedure to that described in Example 3, a mixture of
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-chloropyridine-4-carboxamide
(0.5 g) and pyrrolidine (5 ml) was stirred and heated to 80°C for 16 hours. The resultant
solution was cooled to ambient temperature and poured into water. The resultant solid was
20 isolated, washed with diethyl ether and dried under vacuum at 40°C. There was thus obtained
the title compound (0.021g); NMR Spectrum: (DMSOdy) 1.0 (t, 6H), 1.95 (m, 4H), 2.2 (s,
3H), 2.44-2.49 (m, 4H), 3.42-3.5 (m, 4H), 3.6 (s, 2H), 6.86 (s, 1H), 6.96 (d, 1H), 7.22 (d, 1H),
7.58 (d, 1H), 7.79 (s, 1H), 7.92 (d, 2H), 8.18 (d, 1H), 9.83 (s, IH), 10.28 (s, 1H); Mass
Spectrum: M+H" 486.
25
Example 6 ‘
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide
Using an analogous procedure to that described in Example 3, a mixture of
30 N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-chloropyridine-4-carboxamide
(0.5 g) and morpholine (5 ml) was stirred and heated to 110°C for 16 hours. The resultant



{m 2H), 7.88 (d, 1 H), 7.68-7.78 (m 2H), 7.84-8.0 (m 2H), 8.25g@dyar 2hds;
Mass Spectrum MrH+ 496 and 498. Exanple 20 5
N-[ 2- et hyl - 5- (2- nor phol i nopyri d- 4-yl car bonyl am no) phenyl j - 2- am no-

3- [ N- ( 3- di mef,B\bagvsgropr opyi ) - N-net hyl am noj benzami de In an g3)@8R4S144
procedure to that described in Exanple 16, N-[2-nethyl

5- (2- nor phol i nopyri d- 4-yl car bonyl am no)pdgenyl | - 3-
T1-{3-di net hyl am nopropyl) N et hyl am no] - 2-nitrobenzam de was reduced

lyti . | Gy,
Buamp o 270[iph p8tdied Bandi oA R 01 WREE DM BesdBhl sl 1
2, 3- di hydrisdisted, ofaslicanwith diethyDether d diibd anacrmablyldmloeozmmmwas s 0BG

aC|d (0.109 a%vvas added to a stirred m xtur
N—(5 am ndboti %WOBHMM%L@ NMRSpegius: é@%&@@i Qftneinyi2) Bettbaridde249. 15

diiso tah!
2 (7 azabg EFI?PQI?O# 14)13%?(%41) ?én@t%ﬁﬁ)oﬁl rﬁd tH), 7.2-7.25 (m, 2H),
hexaf | UCHOMB;%!M ¢(’5\8’)d(ﬂ{ 239¢3, 1 d7§i\/€da 806 (@nd) 983 @, 41! 1.
stirred at |pen)tt te( er a)tzur egf ofm66 hourgg The(m xt)ure \?\g)as}gart%\?l&oril‘ed
bet ween nEMmﬂmr_uﬂ:thfHd@Zand 20 water. The organic phase was washed with
a saturated aqueous solution of sodium bicarbonate and evaporated. The
resi due was purified by colum chronatography on an ion exchange col um
(isolute n__p[g #m from I nternational Sorbent Technol ogy Limted, Hengoed,
M d- d anorgan, ) using a 99:1 m xture of nethanol and a saturated aqueous

ammoni um M@e(lﬂwnoﬁdmmyﬂeﬁmxy)hmmmldbﬂ}d mcﬂ&lnhemd}qﬂmdlmeﬁcuﬂmxamlde
There vilh t hus Aoss o3 N TEraS hesramiR 4 Bt by IR ks ebaramide
DIVBOdb 55
(SR ol gy bRy ke o s b
3H), 7 75-(0 293 gyand YA @.:39 was stirtdd)and Headd (s 40 Hfor IIWQﬁlrsSpretrﬁixlﬁlrc Mtdsh485.

30 0 4 M~R 2003 WD 001 18738 -89 Exampl e 22 PCT/ GB99/03144 Usi ng an
anal ogous 3jPyedimeoal togmbient tameneeatins and pauned dntp|veater (100 m). aﬁﬁrféﬁﬂlﬁﬁt e

LT o2 Y SERMBINisRA icd R il PR A ULl 0 e
15 vacuum at 60°C. There was thus obtained the title compound (0.127 g); m.p. 183-1840°C;
NMR Spectrum: (DMSOd,) 1.65 (t, 4H), 2.2 (s, 3H), 2.5 (m, 4H), 2.8 (t, 2H), 4.17 ( t, 2H),
7.16 (m, 1H), 7.25 (d, 1H), 7.41 (t, 1H), 7.56 (m, 2H), 7.62 (m, 2H), 7.87 (d, 1H), 8.11 (d,
1H), 8.24 (m, 1H), 8.51 (m, 1H), 8.61 (d, 1H), 8.99 (s, 1H), 9.9 (s, 1H), 10.48 (s, 1H); Mass
Spectrum: M+H" 495.

20 The N-[3-(3-hydroxybenzamido)-4-methylphenyl}quinoline-6-carboxamide used as a
starting material was prepared as follows:-
Oxalyl chloride (1.76 g) was added to a stirred mixture of quinoline-6-carboxylic acid
(2 g), DMF (3 drops) and methylene chloride (60 ml) and the mixture was stirred at ambient
temperature for 4 hours. The soivent was evaporated and the residue was dissolved in
25 methylene chloride (60 ml) and added dropwise to a stirred mixture of 4-methyl-3-nitroaniline
\ (1.46 g), triethylamine (2.82 ml) and methylene chloride (60 mil). The mixture was stirred at
ambient temperature for 18 hours. The reaction mixture was washed in turn with water and
with a saturated aqueous sodium bicarbonate solution. The organic phase was dried over
magnesium sulphate and evaporated and the residue was triturated under diethyl ether. The
30 resultant solid was dried under vacuum at 60°C. There was thus obtained N-(4-methyl-
3-nitrophenyl)quinoline-6-carboxamide (1.59 g); m.p. 215-216°C; NMR Spectrum:
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.Me Ra CONH NHCO - @
No. RQNot e13- ( 4- net hyl pi perazi n-1-yl met hyl ) 2- net hyl - 2- 3-di hydr obenzof ur an- 7-
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Med. Chem, 1992, 35, 310-319. The product gave the follow data :
{DVBQd~) 1.5 (lon pgvyder 6i.98g) was aflded t@aéﬂ(rgd nyxipre of aslozufzﬁsﬂk'ﬁéggmf)the 2. 8- 2 95

1 1 0 1
by, 7. 5. 7ol afkbe acly .87 i, il st lfingl Gy i 3 g T
(m 1 I'B reful@bt rhi3ure Was 2fifred £hd7hdated td réflux forné Bourl THe milags wk Podk88 ontb)
The starting material was 2, 2-di net hyl chr oman- 6- carboxgllc acid which is

descri bedan tnccgss sniym aathonate and Gitereqo ThrAigatesws evappsatgd end ghe rgsidue wase

]E gl | gvl_\f) Ngg;d Vfdén F%ﬁy@f%né (il‘ge %(a’.\tlogl\gg%v?%x Ed Mtlbﬁ%lter,gdri?fg(og"e%r%%aﬁesiﬁ ,
157 825sugﬁﬂate1anh')ev?gorﬁeg 'ﬁhe( ﬁhul(én't‘%olll_ci)y wﬁs’?dﬁe& ﬁdeﬂllacliuﬁﬂ’at 6Z)°((753T¥1ex% v |

H) , H); Mass
MrH 527. thuQ)Izaalwmsz%lWO&&B@B&I}H’WI@B@@f@M@M@E &45I' Bk nsp.alitbi ng

ot r anbb DR cobAf Seckiins (DRG0 2078 45b" 38 G 240 87 L SFBCLA TR il ng

dat a 7 yﬁ( @I/Bﬁlii)bk H%(&fingss 2§ 1121) 38 49?«1 QFI))%S 27 ?ﬁ;ﬁ%ﬁfﬂ gﬂasgﬂﬁ( uﬁf?s (s,

9 05 (s, HII-));MaQsS&Q m: M-II-IH‘27BO ; (s I H); Mass MHH 5 520. ' d) The
: Zdzcé U arépiate abide ('3 2) s addedad @ripmsipoliion F3-egdlpmentiioachl 5 (m
5. 7. o272 e SugRnd (ROp coblpinide PMF §PproB sha'he rebulisafigl, *

5 benzy$ owygtitied anambiestacmhpergture for i hbuns e'ﬂheamleens tvas tvapgrared aqd the resiine

obtained as follows : Benzyl_ al cohol was added over 20 mnutes to
a stirredwas dissghved ia methylenchlpride §0 O/Ihﬁ %ogémw addedltoppvise toajstirred 8 9)

and DVF ( %-

sol ution @%Q%‘mgm‘@%%ﬁ%%ﬂﬂ?h% ”B‘I"? W{)%gnn? é)( gilg{l t%}ggg and t he
m xt ure Was fpahe chetityldhe Chiogide 26(MaulY. srheTxlneameMasrsﬁnwst anicRteinferatiid font
tenperature and evaporated. The residual oil was partitioned between ethyl

ac St ate ﬁl’ﬁjh%ﬁ& eFhe reppsiop ﬂg&WFQ:Wpﬁ&@&hCﬁd!% tW&é’I‘I&*}i‘”ﬂﬁe{ ﬁ‘daw%ﬁtﬂllafee%ﬁuﬁdlﬁeoEs
i T
ratert 80 eaugf B ERH dion ML BAEE pREH MR GIAINE: R ARG ORERE B T0°

washed W évapstaet Ryd tlﬂtr&ﬁ‘duegmw tﬁﬁuﬁteaemayﬂ dnsmyBethm mhay«ssuttmesohd Vasdried 20
NI\/R(CDClS)Sl(s,Z 7.3-7.5 (m 6H), H)y. A solution of a

portion (@dgevagpumiat 6076°. rfﬁheet? was$ thig obmmdrmt[%@rbgmme@m@dox 10 m) was
dded sl £ tert- byt itu leth 30 m
e, P b eSSl MW D L Il

was stlrremsoéhalt vn@sm@rzn)t?z@r(m ont), 1.9808Y, 8 fﬁ(ﬂhﬂﬂr@m‘t(ﬁomx

m xture was par bef wéen ‘et hyl” acetate and 2 he organi c
phase 2&s8.04&heH) .24 (ninrliH)e8.52 (me2Hn\861 &b dH)8.9% (phid)e 9O, laH)aIiGJBd(:ed The

resi due \/\fﬁ Sigri Ei ed by C%I*I@B chromat ography ,on silica using a 4:1
mxture offth etate as eluent. There was thus obtained to
give 5. benzyl ot f R s o ARLMREHEL 2 235 ot
7.3-7.55 (m 9{‘@6%3%(h%%§ &g gdga 3 pé"{og’( ofthe 4
(s, 1 H).m3@ridl soiobtaiied, D1% @alﬂnﬂiﬁm&m-éé)bdﬁ%og)lystf(OIﬁg) and metlmhols@?blntl)al'ﬂed

" 3-chl or oper benzoi ¢ acij d fh% and met hy] ene _chloride ( 15 nml) was stirred
at anbi enIXWENES stifredand atfd mﬂuxﬂqgone hour. The reaction mixture was allowed to

30 cool to ambient temperature and was filtered. The filtrate was evaporated. The residual solid

was stirred in water for one hour, reisolated, washed in turn with water and with diethyl ether



0 4 MAR 2003 WD 00/18738 -91 PCT/ GB99/03144 precipitate was isol ated angd
washed with nethyl ene chloride. There was thus obtained 0 4 MAR 2003
S- benzyl oxypyri di ne- 3-carboxylic acid (0.23 g); NVR (DMSQdb) S.2S(s, 2H),
7.3 7. (MyoSihers 8-7.85 (M 1H), 8 57 (d 1H, B 67 (d. Mdncshodha_
product gave the tollowing data : NVR (DVSQd6) 2.2-2.3 (m 6H), 3.1-3.S (m
S 8H), 3.SS (s, 2H), 7.25- 7.3 (m 1H), 778-7.65 (m 6H), 7.8- 7 95 (m 4H),
8.1-8.2 (m 2H), 8:4 (s, 1 H, 9.95(s, 1 H, 10.6 (s, 1 H); Mass M-H 554.

The 2. chl St RIERY Wi 0t PALE WX, ARk R ooy tig Hahalt™ o7 1

was obtained as To osphor us ox orli

car ef ul | YNMR Spédtiuni:DMSO®) 2.2q5, 31), B:95)eh, BH); B3IDheH)pY.61 ¢hyzHY 78818oxXY! i C
acid (26 and the m xture was heated to 110C. Phosphorus pentachl oride
(63 g ) vED. Sddeld. T80t $a3 Kbl 801w, bHY % blels B BORKM, ML kD, K48 od

to 140Cf I X f phosphorus oxychl ori de was evapor at ed
under re )Mﬁ (g(r8 was added to the residue which was cool ed
in an iye bath The resultant solid was triturated under industrial -

met hyl ated spirits. The filtrate was evaporated 15 and the resultant

resi due Example8irated under ethyl acetate. The filtrate so obtained was

0 od t o Mt AP e e B ok me iy sy na e wanhosgyiden o

188C, NVR ( DVEQER) af aftalbgbusprdcedtibe to?hﬁde&nb@dliﬂExﬁnp@é $.1 S (m 2H), 8 2S

(s, 1 H. fj The product gave the follow ng data : NWVR (DMSQd6) 2.2-2.2S

( m 6 |-|) N-[3534 zwﬁrqubemxr&m)) 4-me&1$ll(}sny13m)mol‘me269ﬁb&a(mde waﬂ) rgacgedjw?h 882 |(_|) m
m

8 7 8 Sz(-mpeﬁ_lgi]xboetjf‘)&q glgogge to :gl\{_q) tme gt]g cegxpogn%n S ylyl]il ss MtH

S11. Th
starti ng %\tﬁg?lagﬁ 3 gﬁzﬁl a%ﬁg Irlgmﬁ{)cgug?% hosSp %?%dz%kyc?]%zgﬁhe 1(573
m) was a(ddddi)dai&a(d,lllﬂy 1.41 @, ISH) ﬂﬁédnﬁ@lﬁ)l 2.62{m2H) AB6@xVph)r 8.012 (&3 -1M), B¢ 24le

1 g) which had b | Phosph hioride (62
Sdded anc('rrf,ﬂwf‘&éaﬁﬁagaﬁ??ﬁ Gior G o5 TR D A DAY Gt Mot Stk

hour s. _,_ﬁt gre was cooled to anbient tenperature and poured onto ice.
The resul ant “precipitate was isolated and di ssolved in 2N aqueous sodi um
hydr oxisde sol ution. The solution was filtered 30 and the filtrate was
acidified by the addition of 2N aqueous hydrochloric acid. The precipitate
was i sol ZEx#pleXhed with water and dried to gi ve

2-chl or OFﬁ-r{i.’»g[kinp%'_rﬁﬁrlﬂ%ﬁ%lx&)%eﬁ‘%rgido]-jz{gm?etfg)lphenyﬂqﬂinwﬁﬁee-%pcggboxamide

Using an analogous procedure to that described in Example 7,

N-[3-(3-hydroxybenzamido)-4-methylphenyl]quinoline-6-carboxamide was reacted with

20 2-chloromethylpyridine to give the title compound in 58% yield; NMR Spectrum: (DMSOd,)
2.2'(s, 3H), 5.26 (s, 2H), 7.23 (m, 2H), 7.33 (t, 1H), 7.43 (t, 1H), 7.57 (t, 1H), 7.61 (m, 4H),
7.82 (m, 1H), 7.85 (d, 1H), 8.12 (d, 1H), 8.25 (d, 1H), 8.51 (d, 1H), 8.58 (d, 1H), 8.61 (s, 1H),
8.99 (d, 1H), 9.9 (s, 1H), 10.48 (s, 1H); Mass Spectrum: M+H"489.

25 Example 10

Using an analogous procedure to that described in Example 3, the appropriate
chloropyridinecarboxamide was reacted with the appropriate heterocycle to give the

compounds described in Table II.

30

»



. WD Q0/ 18738 -92 m p. 236-2380C. PCT/ GB99/ 03144 A nixture of a por DisomAR 300)
so obtained and 1,2,4-triazole (4.38 g) was sealed in a

of the mat

gl ass Carius tube and heated to 190C for 24 hours.

eri al

The resultant nateri al

was triturated under nethanol to glveasolld whi ch was |sol?a_d There was
t hus obtain %“97{31 2,4-triazol -1-yl)pyridi ne-4-carboxylic (%39(94’3 4g)
NI\/R(DI\/ISOdb)?SS(mlH) 8:2 (s, 1 H,q48. 35(s,1|—|),87d1|—|),94
(s, 1 H. g) The product gave the foIIovvl ng data : NWVR (DMsQdb) 2.1 S (s,
3H), 2.21 (s, 3H), 2.33-2.39 (m 8H), _EﬁﬁBﬁ( 369(br s, 8H), 7.25
(d, 1H), 7.35 (s, 1H), 7.43-7.52 (m 2FgbleH g3 "1 H), 7.86-7.92 (m 3H),
9.89 (s, 1 H, 10.30 (s, 1 H; Mss M+H 564 and 566 10 The

mat eri al

2- chl or o- 6- nor phol i nopyri m di_nrgz 4- car bgpsy! i
was obt ai ned 4foI: A m xt
' m d 3

met hyl

aC|d used as a starting

2- chl or o- 6- nor phol i nop - car boxyl Chem cal Abstracts, volune
106, abstract 176313, 0.21 9)3 i S NHdoOM- &201 m ), nethanol
( 10 M) and water (2 m) was stirred at anbient tenperature for 16 hours.
The m xture._was 15 evaparat pgi and_the residue was dizqqnl ved in water (2_0
m). A hyd n|{chloride soRition ( 1 M n di ethyl Qsther) was pd@el| and t he
resul t ant |sel+ewags—Sp-ated—Tere—nes .ua cu ..e 2—eh-6+-6
6- nor phol i nodyr|§§&%§ﬂplﬁf%&%yh@e%¥pd zt n%yn M( DVSOH6® 3| 66 (br
s, 8H), 7. 28 5(ST 4 HidnvivES 244 —and 44&91 I RIRYOCT gayeRt e
foll ow ng |dat a Jdﬁ&hy wﬁ% 98 (t, ° 1?65‘5{: , 2.43120 2{49 (m
4H), 3.59 [(s3 2I-IB-,(4—'BneﬁByl{3i;j’er&m-$¥j)metﬁyB3 1-ﬂxpexizﬂri)l-yl¥)y14dl-4(}d 2H), ¢/. p3 (d, 1
H, 7.75-71-28 (i~ ~1 H), 7 92 (d_ 3 8.08 (d_2H) 982 (sl 1 Hy, 10.3
9 {s, 1 H| MHass$ 3W¢Mpmmé-ylm@wbl e2-2men3m0pyrlcf4-yl d
I\I'{S'[S'( nmth T FT L TOLUTT Clly 25
6- nor phol ijnopyr i éwﬁé“eéﬂ@awrﬁb"%ﬁ}#'tlmi‘hﬁﬁxt%f@ gﬁ -2 Hydmxy“{aﬁy\f €
N _-{3-[ 3-(|4- et hyl pi per azi n- 1- yl net hyl )bp@;-la,lﬁugloi ApyRi-Ayl phenyl)
6- chl or opyfri di ne¢- 2- car boxani de (0.2 g) ah ITDI‘phOF,I ne (3¥/rr1) was stirred
and heated t & 1]08{-hwsthylpiperazirs1-ylinethyds|2-{(RH(-)Lehydroxymednd- copl €d [ o
anbi ent tgnperajure and poured into watey and extracted w th ngthyl gne
chl ori de. The of gani c phase was evaporat ing byl @G‘%é’l due hvas purified
by reversqod=riras " ch e T Ing cottupm—ett i ng
initially wi Ph ()é?ﬂe;'#dp RYER 1‘£Sﬂm§ﬂigl’) n%%??%drrg)&gkﬁm@er and [re@hahol .
There was ~ ~|MAR z003 WO 00l 18738 1-yl)pyrid-4-yl
8 | 4-diethylaminomethyl 2-[(S)-(+)-2-hydroxymethyl- h
pyrrolidin-1-yl]pyrid-4-yl
9 | 4-diethylaminomethyl 2-[(R)-(-)-2-hydroxymethyl- i
pyrrolidin-1-yl]pyrid-4-yl
10 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(4-hydroxypiperidin- j
1-yl)pyrid-4-yl
5
Notes
a) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}]-

4-methylphenyl}-4-chloropyridine-2-carboxamide (0.05 g) and morpholine (3 ml), were

stirred and heated to 100°C for 16 hours. The resultant solution was cooled to ambient
10 temperature and poured into water and extracted with methylene chloride. The organic phase
was evaporated and the residue was purified by reversed-phase column chromatography using
decreasingly polar mixtures of water and methanol as eluent. There was thus obtained the

required product (0.016 g); NMR (DMSOd;) 2.19 (s, 3H), 2.2 (s, 3H), 2.31-2.5 (m, 8H), 3.36



-93 PCT/ GB99/ 03144 thus obtained the title conpound (0.169 g); NyR MAR 2008
Spectrum (DMSQdb) 2.15 (s, 3H), 2.19 (s, 3H), 2.252.39 (m 8H), 3.S2 (s,
2H), 3.S7-3.6 {m 4H), 3.71-3.7S (m 4H), 7.0S (d, 1H), 7.22 (d, 1 H,
7.4-7.49 {m 0/1877.mb4 {d, 1 H, 7.76 (t, 1 H), 7.82-7.88 { mpSlkpooafss (S,
1 H, 10.08 1 H); Mass Spectrum MtH+ S29. S The N-{

3-[3-(4-net hyI p| perazin-1-yl met hyl ) benzarg do] - 4- et hyl phenyl }

6- chl oropyri di ne- 2- car boxam de used as a starting material was prepared as

foll ows : t4 ch r (e NY k) C I b

t he reactr@?frEHr? ﬁ? ?Hﬁ h@p P‘é’eﬂﬁ lﬁ Iorjggl |ﬂ3927%§néf @fgd 4
(O S g) antHRABR6Y(n, BH) qr94de] LH), 8.3 (d, 1H), 99(s 1H), 10. 47 (s, 1H); Mass M+H 529

N- ( 5- am no- 2- net hyl pheny 4- et hyl pi perazi n-1-yl met hyl ) benzam de (0. 8S
g), 10 triet hylHmhﬁé3([b(emerhyﬁplamzmétvﬂyﬂe&wb@mamlriawmhﬁlp)wm}s stirred

at anbi ent  t e our The,.m xture

St oot oq 45 RREALH e aRidd ko aneiabh etk VB SHBRREaM o |
evaporatged and @Qﬁ‘girﬁ&iawg@uy\ﬁ%cédukét@rtﬁdtﬂésdﬂlf&é@in Exampleur,e of ethyl acetate
and i sohexane. The resultant solid was i solated and dri ed under vacuum at

40C. Ther éﬂusr@uu@neatcarmeﬁl ctmldeépmwe@bx therreactipmeft 4chlaropyodses g) NNR

Spect 2 24-2..42 8

(o oy 75 Saope st pRopbcplctide) s SagiBa I (b T metiopi T )
7.82-7.88 1( m%hbyipu]er% ﬁﬁrlméﬂi‘}l’)b&zﬂﬂldg E'Fhé B}gaﬁid)zphage Q/aﬁ %vaﬁd‘ﬁted hiidd (s, 1
H); Mass Spectrum M-H~ 478 and 480. Exanpl e Usi ng an anal ogous

procedur e tesiduhrwas pleied mkaannsoEKaﬁﬁXeoﬂaxchah@ eqipnmr:mda’t@ t nlisucehedt er oar yl
conmpound_ was reacted with the approprjate to rrpounds
descri b&Y MR ff%fﬂl {ysatyraisd @qyeoys amgiopiy Naﬁ:@’mt‘%@ 286 ue“b € PIRUCHYD WO

001 18738 n?ojalg vd ﬁ&(rﬁé&f’r 4deﬁy|r%1xture of dl?thyl etherlagd fth)yl acz‘ctatg There was, thus

No. R4AQNot e am nonet nor phol 1hopyr yl am nonet hyl

ZapiAfpe:(ildiAdemg_ywci the feqyir&Bﬁm:iﬁg&gnjérﬂmmmg%de lﬁMR (lﬁ;MSﬁ)él_gm/rlﬁ (Jd, BH),2.2 (syl ) pyr
-4- c44-die am none ro eridin-

L1 by § AL PRI G SRy S SRS RAA G { ai’ T éw& A B, 8¢ m, 41D,

1-yl d h | f7

40 eyl RSB E‘*Q%RE% 071 TR R B, Sl ot d et

4-yl g841sli Bt hylﬂmfs@mw)ﬂl-[a (amnahﬂaﬁnmqﬂwbemwd)%&mﬁwﬂan1]et hyl ami nome

thyl 2-chl oro-6-pyrrolidin-1-y| pyrid-4-yli104-diethyl am nomet hyl 2-chl oro-6-p
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into water and extracted with methylene chloride. The organic phase was evaporated and the

residue was purified by reversed-phase column chromatography using decreasingly polar

20 mixtures of water and methanol as eluent. The product so obtained was triturated under a
mixture of diethyl ether and ethyl acetate. There was thus obtained the required product
(0.035 g); NMR (DMSOd,) 0.98 (t, 3H), 2.19 (s, 3H), 2.43-2.88 (m, 2H), 3.37 (m, 4H), 3.59
(s, 2H), 3.72 (m, 4H), 7.04 (m, 1H), 7.22 (4, 1H), 7.45 (d, 2H), 7.53 (s, 1H), 7.62 (d, 1H), 7.93
(m, 3H), 8.3 (d, 1H), 9.84 (s, 1H), 10.47 (s, 1H); Mass M+H 502.

25 The N-{3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-4-chloropyridine-

2-carboxamide used as a starting material was prepared as follows :-

Using an analogous procedure to that described in Example 1, N-(5-amino-
2-methylphenyl)-4-diethylaminomethylbenzamide was reacted with 4-chloropyridine-
2-carbony! chloride and the reaction mixture was worked-up using an analogous procedure to

30 that described in the portion of Note a) above which is concerned with the preparation of

starting materials.

4



« 1-yl,)pyrid-4-y 0 4 MAR 2003
1nml43- (4- net hyl pi perazi n-1-yl et hyl ) 2- { 4- hydr oxynet hyl pi peri di n-
1-yl)pyrid-4-yl n153- (4- et hyl pi perazi n- 1-yl met hyl ) 2- ( 3- net hyi pi peri di n-1-yl

) pyri d- 4- yl\0éQendrAs et hyl pi perazi n- 1-yl met hyl ) 2- (3- pyr r ol i npé&T)IBopsiad- 4- Y|
p173- (4-met hyl pi perazan-1-yl met hyl) 2- cycl obut yl am nopyri d- 4-yl q183- (4- net hy

| pi perazi n-1-yl net hyl ) 2- honopi peri di n-13yL pyri d- 4-yl r 194- di et hyl am nonet hyl
6- nmor phol i nopyri m din-4-yls Notes a) The product gave the foll ow ng data :

3573 6 m dty tesgrangS gty My piihagicty dndbchBmbl--rigiphgnyif)
7.4-7. 46 Z{dhloeriﬂdmg A6chrskamidetdD.05 ¢) ad fiberadinddl, g)/wé3 sfifred andheatéd &2 ( d,

2H), 9. 86& ~ MAR zoo3 WO 00/18738 -95 10.08 (s, 1 H); Mass MtH
502 pCT/ %fqyj@h@pmﬁqe he resultant solution was cooled to ambient temperature and poured

> & ar box B 38 SRFRL A WARAEAERR(bTE THL SRS bhast il Pho e ahliThe
N-(5- asi mmﬁwwﬂﬁamsiug%%&atbsbmmmfaﬁge RARMERIAIEIR D Gnixture of ~

6- chl oropyridi ne car bon chloride 5 using an anal ogous procedure to that
descri bemqthmmhmqwsatumméqum nmnwnm hrdroxide solutinmas ehusdt. Wlhére twas thus

POl T ow ngoited e reredprdey 0818 Miss MFS3ED 0o 510 Tase o a0 (. iy,
3.59 (s, d¥H) ., The 2hctdhts, N- @-53 H§4-A:gthggnp(e§dﬂn-1-}lrﬁ§hﬁ%e o]lZ Jéh%/lg y(l\l/?PH }151

H, 7.92 {d, 3H), 8.08 , 10.39 (
and 453. 21dhldrbpﬁirhn¢>4mtmlmdxa@edﬁe(01oﬁg)mdxblpmd1@ Ganln werexlﬁﬁire{dmﬁrhﬁa)edltoOS (t,

6 g 61195 (:cli{)nC %q)w?)y) 2'ghe r%pbltant;:)o[l@oqv@gc?q}é% am‘@xeny%ggp%yatgre(qﬁd pgqfclj
6 2.6, o5 e Ekﬁ&%ﬁh?&%ﬁﬁ*‘?@’ ortlePTioopilc (i} malpvindiactd shifine, 1)

Mass MrHrésfiduie vids palitifiol{fusing amns)olmSCdeﬁedxcﬂmn@ ®binwemd #2911 aikargef excess of

the am ne was used. The product gave the followi ng data : Mass MrH 530. e)
DMVE (1 mefhmakarwom%ura&da@qg%ﬂ%wmaw awramg@m%%@@saé eBrent. nEheraivas thigss

used. Thg &5&9%5@@ h{:@u&ctp %ggm}i?%ss MrH 530. f) DVF ( 1 m)

was added as a Sso ’excess of the am ne was used. The 20

produas egpve trhe rédéldxﬁy\ﬂng}t[fﬁ(lﬁmem%ﬁﬁerHl@hﬂethﬂ)be%tﬂopﬂﬁéthy\@h‘et@dﬁed as
a solvent and a | arge excess of the am ne was used. The product gave the

fol | ow ng- q!%&rapyr@megé qarbeemile (A epaed QuiHraipymelidinengthanoh (4.6 #) iwergnd 2
O 2 e TR0 R R R A gL )
chr omat owﬁ&mumn pouséd bl Water dhdleR@gdtekith RRthglendtiMbHd€ STRE oflaild plaset at e
and was evaporated and the residue was purified by reversed-phase column chromatography using

20 decreasingly polar mixtures of water and methanol as eluent. The product so obtained was
triturated under a mixture of diethyl ether and ethyl acetate. There was thus obtained the
required product (0.053 g); NMR (CDCl,) 1.9-2.2 (m, 4H), 2.2-2.4 (d, 6H), 2.4-2.6 (m, 8H),
3.3-3.8 (m, 6H), 4.2-4.4 (m, 1H), 6.9 (m, 2H), 7.22 (m, 1H), 7.48 (m, 2H), 7.65-7.8 (m, 2H),
7.85 (m, 2H), 8.05 (s, 1H); Mass M+H 543.

25 ) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.2 g) and (R)-(-)-2-pyrrolidinemethanol (0.5 ml), were
stirred and heated to 105°C for 16 hours and the work-up was as described in Note €). There
was thus obtained the required product (0.04 g); NMR (CDCl,) 1.95-2.15 (m, 4H), 2.3 (d,
6H), 2.4-2.6 (m, 8H), 3.4-3.8 (m, 6H), 4.25-4.35 (m, 1H), 6.85-6.9 (m, 2H), 7.22 (m, 1H),

30 7.48 (m, 2H), 7.65-7.8 (m, 3H), 7.85(s,1H), 8.15 (m, 2H); Mass M+H 543.



met hanol as eluent. The resultant product gave the foll ow ng data p’*I\M/ﬁq 2003 |
(DVMBQdb) 0.95-1.0 (m 6H), 2.2 (s, 3H), 2.4-2.55 (m 4H), 3.5-3.6 (m 6H),
3.65-3.75 (m 4H), 7.0S-7.1 (m IH, 7.15-7.3 (m 2H), 7.4-7.6 (m 3H),

7.75-7.8 (Myoloomag7-9-7.95 (m 2H), 9.8 (s, 1 H), 10.33 (s, pdtisBod/bsiss M-H
536. 30 The

N-[ 3- (4- di et hyl am nonet hyl benzam do) - 4-rmgt-hyl phenyl ] - 2, 6- di chl or opyri di ne

4- carboxam de used as a starting material was prepared as foll ows : 04 M
~R  Zoo3 3990 0 1. - i}

chi or i de § 1. 5 ettt - ERRCH At An T SAh M AN P e EARREN)
stirred ni-)&hbfc@yﬂdlnm&ﬁrmmmzea@,t)wa Ghle,r@rb:):yp@ethhdhhxo Amiliponere Byitred agdni de
(1 .71 g% and net hyl ene chloride (47 m ). The resultant m xture was

stirred abeagdte 403°G fombehenrsard the work-upotipssas daseribgdin (Noke ¢ad hetveapas tued and

aqucous <OTEHRERe BRCLhbloRRE 87k BRI ICHCET g oot . A e iR ek 2

i nsol ubf emh,'8HBI 1.8810 @RAEH; 3.48¢7 @8 7H), WSS (bEAlHD} 6.5 (3)ABHEEIS Yh! myvavtqmand
dried. There was thus obfained the re%wed startln mat eri al 2325)
(DMSOdb) 1HY 7¢58 (mg H), 72654, 4H),3HyS (e, UER 785 e, 24H-))8 35,6 H)s8. ZZdi)lH)ZS ¢d,

7.45 (d I—I&%%‘S(d,ll—b,?S(s 1H, 7.9 (d, 2H, 8.0 (s, 2H),
9 8 (s, I%M 485. 10 i) One equivalent of triethylamne and 2
equi val engys of TRWEL Qs NI - (MEdi&h AR AoRER y IbefBAhoRY i cthy1phéhyB-one (1 )

was added ‘as a sol vent. e reac?l on prodict was purified by col um
chr omat og4-ahloyopgridiae{2i-casbonamidg (0.3q) caad i(8B(4)-Doyaolidinemethawl ()ﬂ 6 @).hwéreacet at e

(DVEOIbY SR s o L for g5 oSt prov W o= deepibec RN obd  Wherry

1 5 A b Gt W, T

2H) ﬁ | 82.8¢s, 3H), H)S 235Qn84H$ 3. 3-3H)5f(rrivﬂi‘f19 Ngﬁi(ﬁﬁwH)ﬁ)GMEmEGH)vMém, DH),
triethylamne and equival ents of piperidj wer e e

N ot iyl s T 95 Comaity, 7oy T Bt 7o o e 85010 30080 87 (.

pr oduct V\?ﬁ M gf pq/ coI umm chromat ography on silica using increasingly
pol ar m X %es 0 ?:I acetate and 20 net hanol as eluent. The resultant

productsggve tm reaptdn@)INA[B- (cladlahylawﬁarﬁ%méhmmde) (umetﬁﬁbhengzl]s 1.7 (m
6H),229? H, 2.4-2.55 (m 4H), ,715
(s, 1 H, -¢ﬁ12r0pyrz@neﬁrcaabomnud¢ @2®)end ﬁR)é—)f%-pyrrolshre%neﬂpnp& (0. 57mé),av

2H), 9.8

AICHITC NI T T LA A S T

N- et hyl pyhg ﬂ’x'ué Shitsined B8 fequiredprodMESOARYGY; NMR (SDICLFNI05 (11681)] ROSID(n,
product was purified by columm chromatography on silica usi n:?él ncr easi ngly

Dol ar i x4 33 (s3H; wf (mAHRO5Ama 1B PAKEH 1ED, BASA (M, TR, T63T (rdtD),

5. 3 2. 20 CRiS iy 003 B 6y, 260 T2 il 2102 A5 g 46 aé“%sa%wﬁi &f@
7.157.3 (g, A Mads MeB igm 3H), 7.75-7.9 (m 3H), 9.9 (s, 1 H),
(s, 1 H; Mass M+H 563." 30 The

N- {3-]3-(®- rretﬁyel:paqmtaﬁ tB-ns-w-mmmxpmwmmﬂ)mwphmt;aylphenyl}-
byt he.  cXCRRRYREEEA-doe %8%@%% %%ﬁ%%ﬂ S pritsid gpoes pighe and ' P2 €

N-(5-amn Igﬁojgy b Sguand
2, 6-di cmg?ag"p‘)i;{?flgﬁbg@ﬁ@%g‘? Cflth%f ori e‘pﬁiﬁ%&gﬁnal ogo%J?shglreocedur 3§to

t hat d@as cobthieed tha rédm&ecppfoﬂuﬂmo 066 B MNMR(CIICIh L Skl .8 eme2i); ¢ 198e(ch, RED)N2 224
pr.eparati on startln materials. The ti rial t he
f ol | owi ngf ‘H’aﬁl'b 2490, %§ (m, 2H), 3 45&!} Cﬁ'bw S%((giﬁéﬂ&g (. 1), 4.1 o) 28,
6.9 (d, I1H), 7.1 (s, 1H), 7.25 (m, 1H), 7.5 (m, 2H), 7.7-7.8 (m, 3H), 7.85 (s, 1H), 8.05 (s, 1H),
8.1 (s, 1H), 8.3 (d, 1H); Mass M+H 543.
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. 5 8H), 3.55 (s, 2H), 7.25 (d, 1H), 7.4-7.6 (m 3H), 7.8-7.9 (m 4 MAB 903
(s, 2H), 9.9 (s, 1H, 0.6 (s. 1 H; Mass MtH 512. 1) One equi val ent of
triethylam ne and 2 equival ents of pyrrolidine were added and

N-net hyl pyrrolidin-2-one (I m) was added as a solvent. The reaction
product was"BU¥&d by col um chromat ography on silica usi ng‘?ﬁ”?@é‘s‘f‘ngl y
polar m xtures of ethyl acetate and 10 @tshanol as eluent. The resultant

product gave the following data : NVR( Qdb) 1.9-2.0 (m 4H), 2.15 (s,
3H),'2.2 (s, 3H). 2.3-2.5 (m 8H), 3.4-3.5 (m 4H),” 3.5-3.55 (m 2H), 6.85
(s, 1 HExampleld 1 ) 7.2-7.3 (m 1 H, 7.4-7.6 (m 3H), 7.75-7.9 (rn,

2 Lol venl G epillonophrerkybti pleaf, Hbatdan Rnidihybontof) 107 G207 R

fol | ow ngmdpRolindfyerinddicPHoxamid®V- (I mM) was added as a solvent and a
| arge excess of the am ne was used. The product gave the follow ng data :

Mass MrH 557. Passsitircarbanatel (0. Mdsg)avhsedded tosa mbityreof and a | ar ge excess of

h ] d. d h | | owi d . .
by o RS e B s el e eluied e amiae was
used. Thg 29546d 1 ThtRofipbra2iie 0P nflfArfl the MaRdrd Wit Ritled 4 HMEd {olsd?y) Was

added as a solvent and a large excess of the am ne was used. The product
gave t hefoi 36 howisnghelmnctian ivbgerelwad allowedtg cadi¢o pmbidnctempsvaturielaad ater owi ng

o) 5. 03 YRS Bt TS et SBlig Wal isplaséd Sepe i Wates nd Ged idet 1y 6. o5
T g5y gvactiim ol sPC Berd s thublbprafned e fu¢ Bmeftthd (9176 55 i Bockiriby
a8 O L B e 0y (€ (DX ???’?”{D’ 9‘31?(5? B .
(m 13l Z-l((ﬁael(fi), 723 G 318,481 G I, 7% 5, £64 s tlri’wa b
S03. oéﬁg %’%&%w%*%éf’féﬁ%’ ﬁéﬁ?@é@é%%%?ﬁ\%%he( SR

N- [ 3- (4- di et hyhei[g3rehibyondahylbensatidd)-4vaicthlipieayly-2l mbrphaliaopaidineri di ne4- ca
rboxam de used as a starting materjial was prepared by the reaction of
N- ( 5- ani frezbpyamige psed ay p stanting weteyibyasnprspaed ppoHeWside and
6- chl e opyri m-di.ng- 4- |k i ' r .e to that
descr ?ged I n ﬁée&g%lﬁfn%zﬁnpgm Ex‘v%‘?rﬁ?%édgg aﬁi ngg nﬁw&lﬁ%%%lg'&&gg&ﬁ&

(15.8 g), 2-chloropyridine-4-carbonyl chloride (20 g) and methylene chloride (1 litre) and the

resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl-
20 3-nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and
evaporated. The residue was triturated under methylene chloride and the resultant solid was
isolated and dried under vacuum at 40°C, There was thus obtained a second crop (8.13 g) of
2-chloro-N-(4-methyl-3-nitrophenyi)pyridine-4-carboxamide; NMR Spectrum: (DMSOdy)
25 2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s,
\ 1H); Mass Spectrum: M+H" 292 and 294.

A mixture of the pyridine-4-carboxamide so produced and morpholine (250 mi) was
stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and
stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant mixture was

30 stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride and

dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl-



5 concerned with the preparation of starting nmaterials. The reacfilomAR 2003
product was purified by colum chromatography on silica using increasingly
pol ar m xtures of ethyl acetate and nethanol as eluent. The resultant
requrred st terial gave the following data : NWR ( t,
2.2 (s %éwg”g% 2.5 (m 44, 3.6 (5. 2M, 7.2-7.25 (%%@937‘.’%‘7.45
(d 2H) 7.6-7.65 (m 1H, 7.9-8.0 (m _3gH), 8.2 (s, 1H), 9.25 (s, 1 H,
9.8 5 (s, 1 H); Mass MtH 10 452. The 6 chl oropyri m di ne-4-carbonyl chloride

used as a star in teria d as. f hor u

vy oh or Rt o Pl Bl SRRk O YD SpRIREY Tomsoe

6- hydr oxypus ém@r)nﬁsé(ﬁmmmr @n,amm(l(a £H), arzd (th gm A9 i eHya97higatgyl to
reflux for 1 ours Phosp orus pentac hiorid was added and the )

resul tantSﬁQXmuiH)V%@fmatfé);ilt)&r(eflIHJ)XMA&LSmImmtMs'rH £G3hours The excess
of phosphorus chl ori.de was or ed nd re and the
res?duepwasudl &'ﬁ’ﬁt‘ga °Ifﬂ\P§’8fqno(§vo$)n%t§ ?H‘aijeﬁé ‘W@ goc?rﬁi@ﬁ@gﬁnfon‘l% A \was
thus o o]

L hus (bf aéaﬁgs&otsh aﬁmeﬁgagr (@8%@%&@? firtd Enc@? atfly O&Q(a?rgg M2 de BYEed
(0.36 m )gasd‘sr a&lﬂadst Mahytne chiaridd ¢400ms) whs ﬁddehland tlnpyasactrndmmedre@wsboxyl ic
acid (0.5 8 DMVF (1 drop) and net hyl ene chl ori de 13 m& whi ch had been
cool ed t ofifiered fteugh.diatamaceousisartti J idltrate iwas éﬁPpafa“’erBige‘f‘Ft N¥ammogt-ure for
D o B REAAILIE L il kS LB RE (G4 PES NVBR Skl (DIYGE, "o

used wit hout | on

N-[ 4- met hM)i 33,83})@52@[ 4H§2 3573t(fnh f4HJ)QI4£XG’E(§ 12 & 2& adyil Hn )os8xedy L 27094719801 | nop
yridi ne- 4- carboxani de_3- Nb olino-5-trifl uororret hyl ben;oi/l chl oride (0.226

g; obt K n@ﬂl’ﬁ) ?ﬁés’r]é‘ahtsﬂdr{dol‘HB-grﬂﬁ(ﬁhlﬁ) hyl benzoic acid
and oxalyl chlg rd}?oeroﬂm%th%e%zgﬁ%‘ﬁ?or de28%) woéga@cfe(aqgg%ﬁtxre% Hldafolo a

stirred mxture

N- (13- am nnfethgpisnly DIERrpholind hé-20qytdxainidR-(3:00)) tHethahdee (13 B0 4and)
triethyl am ne (0 l{g m ) a%r 1@{5%&15?6”6 chl ori de( ?4 I\/A% 2003((1V\D 0/ 18738
PCTI GB99/ wethwlene gblogide ($§ mikand théecaction mnernrerwastsarred Yambient tenepgragurefabi ent

t enper at ug ef or hou The or ase. she vmth ter,and with a
sat ur at ed§ 5&'&503@6 %d{uﬁ VB E‘?PB%E%{ %ﬂ‘g‘@f’ Iet tgr&gg %\%Fumul phat e
and evppofesiilemt solPwhLEbAKA, WashedUh &ﬁm&dﬂmsa@lﬁwﬂaq&bﬁmw bRRBYnAL silica
using a 49:1 mxture of nethylene chloride-and nethanol as eluent. There

was t hus @lmrmndedatcmdtdnddemdmrmmm 3.9 5% .sBherel wapthuggbtgined tiwmed®iivedt r um

( DNBOdS) Z‘r%ﬁg wlalf“ é@f@kﬁ’é&yﬁ%@?ﬁé@ i«?l <S;§§; 3(§s3 “EW 337%@“%#’
lH) 7 644 85 (s, 2H), 7.72 Z& 1@9]77 élﬁkr , 8133 56 m,:lﬂﬁ); 7. 39(&9¥{? 7.8 1), Y0643, {19)

IH); Mass Spect rum he 3~ nor phol i no-5-tri f [ uor onmet yI benzor c

aci d used8.f3 (n 180)28. 26(@ 1kt 208 &4, WBs10.82 (n; éHxMdabs Speduuim Mrd" 465t hy |

3- nor p&gl ino-5-trifluoromethyl benzoate was prepared fromethyl 3-fluoro
5-triffdoronet hyl benzoate by the nmethod descri bed by Brown et al.
Tetrahedrppahsidy 1999, 40 1219. The naterial so obtained corrpound gave
the foll ’\T\iq‘h@ﬁﬁe‘ta‘r‘a :- NWR Spectrum (CDCI3) 1.36 (t, 3H), 3.19 (t, 4H),

3.81 (t, 4H), Usidg afnnaldhus pfodstiugeito thid)desctibéa ir{ Bxanig} 11 rchaﬁppi@r(as: mﬂmH) A
m xture of ethyl 3-norpholino-5-trifluoronethyl benzoate M&

aqueous syas Wﬁ?dﬁ@)&h@lép@@mt? Bh{3-6-or droplospiaethylhezamidq-4mpth ke@tl] “rred
and heat hours.
The ot nar s mdabeiol %% 36 43car ;62 1 A0e I mpBilds iefib ﬁ‘nfa\%get@? (6 ni).
Hydroc$oric acid ( 1 M 3.3 m) was added and the resultant 20 solid was

i sol ated, washed with water and dried.Tdfletg was t hus obtai ned 3-norpholino
5-trifluoromethyl benzoic acid as a solid (0.464 g); NVR Spectrum (DVBQd6)
3.25 (t, 4H), 3.73 (t, 4H), 7.4 (s, 1 me’ 7.53 (s, 1 H, 7.65 (s, 1 H),

13.3 (s, 1 H). Exanple 26
\ R4
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. 25 N[ 4- net hyl

(0.23 g) was added to '

1-tert-but

N- ( 3- am no- 4 rret

oW o

- 3-(3-pi peridin-4-yl oxybenzam do) p6enyl j - 2- nor phol |
4- car boxam de 1-(3-Di net hyl am nopropyl ) - 3-et hyl carbodi i m de hydr

G

phenyl ) - 2- nor phol i nopyri din

a stirred mxture of 3-(

yl pi peridin-4-yl oxy)benzoic acid (0.32 gpcr/cR99/03144
e- 4- car boxam de (0. 312

WrR‘

Ior|

e

g), 30

1- hydr oxybenzotri azol e (0.202 g) and DVF7¢(5 m) which had been cdol ed to
0C. The reaction mxture was allowed to cone to anbj ent terrperature and was

stirred fgq

2000 \A oOL.1.97
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I NaravAvie man A S anviv) o NoN

DT
O TUU T TT SB99+65

the

reaction m&?u e was partitioned between ethyl] acetate™~and water. i?‘ﬁ%
organic p ipeRSITR Ly &leater and W TN & Baolel VIS Um
bi car bonatje sor\gi?l dr| over nmagnesi um sul|phat iémlgrﬁ&beysgpo?at ¢d. ThHere
was t hus ( hydrbxﬁy){rﬁ)h(im- -ylmethyl) 2-morpholinopyrid-4-yl b
1-tertbutd - C i ]=4-pethyl phenyl
} - 2- mor phal i3nop3+H4-@- rox PRI PhRSKaT- ipethyld o) 2-megkoliplrtidehy! ( Dvsodd) 1. 4
(s, 9H), FS2m—2H- 1.97.?“, s oy 24—~ F 32213t ,
ary, 3. 63|(4 DHaminpgyplidigyleylmetiyl)” " 37y F2-iotphplifio nﬁ;ﬁ% 189m| 1
H, 7.22 (U5 27 a1 AyRAehy] ST | AmfpHbTinophdla-yF, (47} 1
H, 9.85 5,5 1 2,’6f rﬁaé&l@o&pﬁi&l% yI\/taess Spect rju 3 HJ nogn UOI’Oéchet iC
acid ( 1 )6 Wesmaésidinomethybt i rred sol ution df2-momhohnapyn@€¥i-$08 g)f off the
10 materigl_so obtained in methylene chloride (1 nd) which had been cgol ed
to 0C. The rleaci-{‘isomopylpiperaginsloimethild at antfi emomhelipeyadit-#l  or &8
hours. The—sg - =t tHge
di ethyl eth OGS obt ai ned was di ssql %@8‘3@“&%&%‘?‘{“&‘5 )
basified K K _', L ARACARRERTY car bonatiS m ol ifomy ridL lp g pijt at e
was col |l egt ed, ! CH{YWE’ﬁ v%/at e’? ancmdrl ed undermv cgtjm to1 gl fhe tiftle
15 conpoundi§O} @—Q@n@)hyllwbﬂibpﬁmmmwmlmédﬁwmb) -Bﬁrghmmcﬂiyihd 4LyB3 (nj] 2H) ,
2.12 (s, 3H. 45 (m 2H) 2 84 (m 2H) 3 42 362 (t 14H) 14 41
(m 1 H, |71d1 ‘(éB-hndrparypyrrohd@- -almeLh}lD 2.17 Zwmomhphmpygdd-yk 1) | 7.41
(m 2H), 147 1 18’“' 3 Hf-—16- 22
(5 1 19: (s RO i wiom DPpEg ey | Z-hiorpRORRopy AT | T
3- (1-tert [DFFORY: AR, R Fied Ty ) Derﬁoz-ﬁmaﬁlbﬁndﬁﬁq“ﬁﬂ alsr gi ng
materi al 20 wabk talned as Tollows :
N-t er t - Butjox¥ cjp4-bipesazind 1 ytdethydy pi peri di ne was |dsmatphelindpyeidr4yk o cilal
source, fqr_expmple from Neosystem F67100, L _
pr epar ed tylﬁhe“‘Pblle&Wﬂgylmcﬂb’édure A sol uti qr?'@P'T@PﬂBQWﬂdtﬂxb’pl o
di car bonatre—513 m.. |c cte % x Tas—glﬁd—d-r-c-pm—i eto
a stirred|m%t u%y #DWPP{&P %me (25 g fph RUMRAYENST (50 By 25
and met hyl'éﬁfcg&%wldﬁ_quyl?gobywﬁm&@q) been z:g@{&ﬁrﬁ yPid-4-yhe[r gpulit ant
m xture wds_all o war m nmbi ent tenperature and was stirred fon 18
hours. The Mxth(MmetMmﬂmdheﬁ- and t he resi|dimomphslipopyrididedl by r
chr omat ogrjaphy on Sbl I ca -1 m xture of isohexane and ethyl acetate]as
el uent. THe oi | Yisty %‘PHHOH@&‘ s dried under vgcuumat 60C to give
N-tert - butfoxgchaipy peETTareas Ay AT T VR
Spectrum 33§ @E&the?y%ﬂ%rﬂﬁﬂg 1.55 (m 2I—'|; Wgﬂ?ﬂ%ﬁ’idﬂl 2. 9% m
2H), 3.76|(m Pyibropil)@hinomettndi car boxylate ( |1.95 ml) was added|dr opw se
over 5 mnuteslto a stirred i

20 | 3-(2-morpholinoethylaminomethyt) 2-morpholinopyrid-4-yl t

21 | 3-(3-morpholinopropylaminomethyl) 2-morpholinopyrid-4-yl u
N 22 | 3-(3-dimethylaminopropylaminomethyl) 2-morpholinopyrid-4-yl v

23 | 3-(3-dimethylamino-2,2-dimethylpropyl- 2-morpholinopyrid-4-yl w

aminomethyl)

24 | 4-(2-morpholinoethylaminomethyl) 2-morpholinopyrid-4-yl X

25 | 4-(3-morpholinopropylaminomethyl) 2-morpholinopyrid-4-yl y

26 | 4-(2-piperazin-1-ylethylaminomethyl) 2-morpholinopyrid-4-yl




~ |~ MAR 2D03 WD 00/18738 -101 PCT/ GB99/ 03144 m xture of
N-t ent - but oxycar bonyl - 4- hydr oxypi peridine (2 g), ethyl 3- R)EHOWEMEM&%EET
(1.66 g), triphenyl phosphine (3.2 g) and THF (40 m ) which had tne@nARombaed

to OC. The m xture was stirred at anbient tenperature for 40 hours. The

sol vent Was &V2M¥SZBed and the residue was triturated under aPEVEBIA3Mfe

(40 m) of isohexane and ethyl acetate. ‘7I'€e 5 mxture was filtered and the
filtrate was evaporated. The residue was ‘purified by colum "

chromdtography on silica using a 9:1 mxture (40 m) "of isohexane and_et hyl
acetate as |eRieht-G-Pymoldindviprapgaminogietiod) et hy -Sm(l’phollnopynd-4-yl aa

1_ tert- but VAVZ-X-Y hanvl ni nori o \IJ nvul honzaat a (1 992 )\t NNB

Spect rum (ngil ‘Trji(l4{i‘eg’tylpy§ﬂ$‘dml "46 (swhélj)f“i g-gn?rmﬁmq}airné 4398131 mbiQHr,
3.7 oH)|, 4. 2 1 7.1 1 7.35 (t, 3H), 7|58
(s, (1mH),H)7. 62 f’@”ﬁ?&i"@@gdi ﬁm hydrH)oxi de sc(nmuti onH)(I oM 1.(0 i )

added to a sQDu.#-{mm methylpapepazin-10 m ) of the es2emorpholimdpatidadylan we
mxture was stifred at anbient tenperature for 18 hours. The m xture wa
evapor at ed |and ﬂerqpéls)mdmemﬁwl]du ssol ved in water (5 m). Al M agueous

aot-al

hydr ochl orilezge A 4..». g
added in turRUaﬁﬁ'q’ ?'é“%‘ﬁ?‘ﬂ?‘@%&%'a@% é%égb with 7%%@?'&?8“8‘?\14&" EF cml"ha
or gani ¢ phaSg AR TR 227 NREIAEREY ST D 2%&990!&1‘6%9&&-%‘}@0 Cedi Ve
the required st artlng neterial as a co OJI‘|€SS sol1d

148- 150C; MNass Bpsinbmety)MrH+ 322. Exanple 27
N{3-(3-(1- L.ﬁm_ {

20 2-m)rphj RoBAAicthy; ‘30@8 ) xam de and
~V-[4-neth >t eH ne
4- car boxam U I?I[Il‘g)@ rﬁj'rgétg}'lgm cméi'c;’? Q 5 t
par agr aph off Exaﬂ@d}@lagﬁmmﬁetﬁ)l]]tert but oxycar bonj y 0i C
acid was relacted with 25

N- ( 3- am no- 4- net hyl phenyl ) - 2- nor phol i nopyri di ne- 4- car boxam de to give ~V- {
3-(3-{ | -tert-butoxycarbonyl pyrrolidin-3-yl oxy) be zam' do] 4- et hyI phenyl }
2- nmor phol iﬁgﬁrl di ne-4-car boxam de; NWR S ectrum 1.42 (s,

2.15 (s, 2#), 2Thorepctiongyas cargie QuV(lmthesN)fseﬂse Qﬁpmefﬂa!}fb(l 53“161°é)fﬁnd afeflq}le 3.77

(1, 8! 50 by iy kT 354 g ROt ik
1 H), 105 3évepdratell an the\fesidusSpattiaiared Middt weldet. TheQesultdhifolid0Fas\iéa18ed18738

PCT/ GB99/ 03144 -142 The product so obtained was treated with
trifl uor oa®@shed with wtqsandgina@uedfawmatééogé@ give the desieed predichiNMR i n t he

compountt - RRMRERaR 1A gt 40572 QR s RS/ 08, SREI N kD,
zl)Hj 2489(2 ny. %3 (i) 203 795 ((xmzH; H7.( d3ll="1337(7? (s 11}'@ ,7 & (n47zH)t 8. 24%%1}@ 9.9 (éE 1H),

H), 7 42 (i02§(9r|)lei)M&M+h152ﬂ) 7.71 (s, 1 : 8 25 (d 1H, o9 91 (s, 1

(11 o0 Bl ox T RPN £ T o oliintade 5&&1%!&%%%&5& PedBk %3 R ng
e G R e e R R o A R
concer ned &H),#.2 (oeoadrse pH), 4tG4dd, 13L), $42(d.i 1k, FRBm, AP, 7.49 (m, 2H), 7.58 (d, 1H),

7.79 (s, 1H), 7.86 (m, 2H), 8.25 (d, 1H), 9.9 (s, 1H), 10.28 (s, 1H); Mass M+H 516.

c) The product gave the following data : NMR (DMSOd,) 2.21 (s, 3H), 2.4 (m, 10H), 3.5

b 15 (m, 8H), 3.71 (m, 4H), 4.31 (t, 1H), 7.1 (d, 1H), 7.24 (m, 2H), 7.47 (m, 2H), 7.56 (d, 1H), 7.8

(s, 1H), 7.85 (m, 2H), 8.25 (d, 1H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H 559.

d) The product gave the following data : NMR (DMSOdy) 1.37 (m, 1H), 2.0 (m, 1H),

2.14 (m, 1H), 2.2 (s, 3H), 2.61 (m, 4H), 3.52 (m, 4H), 3.62 (d, 2H), 3.71 (m, 4H), 7.12 (d,

1H), 7.24 (m, 2H), 7.48 (m, 2H), 7.57 (d, 1H), 7.8 (s, 1H), 7.88 (m, 2H), 8.25 (d, 1H), 9.89 (s,

20 1H), 10.29 (s, 1H); Mass M+H 515.
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. N-t ent - but oxycar bonyl - 3- hydr oxypyrrol i dine (J. Amer. Chem Soc., 1982 MAB42003
5852-5853) was reacted with ethyl 3-hydroxybenzoate. The product so

obt ai ned was hydrol ysed with sodi um hydroxi de usi ng an anal ogous procedure
to that desgri LN the third paragraph of the portion of whi ch
IS concer ney(%ralaﬁ%:’?he preparation of starting materials. Thgir,(%p’% 9 UBI* hus
obtained the required starting nmaterial 79NI\/R Spectrum (DMSQd6) 1.38 (s,

9H), 2.06 (m 2H), 31(m3|—|)355(m1 , 5.03 (br s, 1 H, 7.18 (m

N [ ot 1) - o108 Pt gaye Wieiolbing Gaia: @W@M@?iﬁmﬁ%@% 915,250

2- h h
mor p 0 ﬁ]s@' .r’s“’? y%&ewgl frlégrx,gg%fglggfi 1P00733 POSAS Y £ (ch SH)RR

describe par agr aph
3-(1l-ter t(sblH)o’k&% émpZihy B26 ber IHYi, 9-89-(y. Xy 10.29 (s tIb) xYlasnbiitt54€i d was

hyl ph h I 4- i
»[ ga;lt S g %t {g:r)’%a%rpgx;’] ?vas carrrr?ctzd gutqn%h pl)escnce o% 9 hlo%ng H !S(xjrllmngl) an ggelt)gn)éam de

1 tert |
e %Wﬁ%‘;@? PRgb ROl it st g el 0¥ 007 P, IdTgMRRETY,)

1 72 (m ebPoratdd & ﬁhﬁresﬂid): was trifurdtéd uﬁd&),wa%’erlﬂ'h(‘: msuﬂkht soBd &a(stlsolz&bﬂ,, 3.76

(m 6H), 3.83 (s, 3H), 4.41 (m 1 H), 6.84 (d, 1 6.87 (d, 701

( s 1 H) , washedwitls watey and) dried under yaguum 3455°@ ta give c!he desppd pmdwt, (NM 8.03

635, ab r@%@%&%&% tu S af i  eh PG s T %r?”ar?“%%@??éﬁrmm. i

an anal ogoRes(ni) 285185 @n,t3H) N8I, A cmsb th, DR {18 (S aFDNYon &4, B2 PN 3D(s, BIRNPI €
26. There vva(s tﬁlzs Ob?gl ne)d t(o %)IVAR e2{003 \3\0 0(()| 1?7)38 %3“3@@8 9/ oé144
t he tutoeMesstdrﬁM NVR Spectrum (DVSCQdb) 1.44 (m 2H), 1.86 (m 2H), 2.19

s, 3 2. 97 2 3. t 3.
5. Z')ssg T%% St i tollpminiddpe” R0 (pySTh0 o7 (0. 'y 3721 358, 441
3H), 7.7§ :bd'%m 1&{)1§35ﬁ§n 8H) 53,749l 2H)57.12 (&) 1)1 923 (kS 213, T8 (A,
Spectr um I\/Hr

1-tert- bLﬁi)Z(@chdbdr&(Is,pi}b)emdr(m 2HY,| 2y §d, AH)2.8® fsy DEZIEL.28 @c11d);dass MisH a
starting terial was obtained by the reaction of

N-tert-b xycar bonyl - 4- hydr oxypi peri di ne and et hyl
3- hydr 4- 428t

usi %g %mgnarggggeggggcedu@eéf%mt epescrl Bﬁﬁﬁlrpr?otiiﬁéa g?‘tﬁ}l%%gg?a%xﬁg%l e 26
whi ch i s (6miyardrthelreaction mixaupmpanaedmdbéated mrﬂSPﬁg‘omxi hamursa.l The ftixine wass

t hus obtained the requi red starting 10 nmateri sol NVR  Sp ctrum
(DNSOdb> Wa@f%te‘? ¢ repide pyas tjtupated; ungs pyafers e e tam(sel Tsojatg

’ 58 1
|—|) I\/as s ect ‘?ﬁﬁmwaﬁé/f é?d ‘&’?g L&]IC:IED vac, ?luleZaé(S? C 1-0 Epvc tﬂe é@xrg@}:roliuw NI\ZR ( m
SP {3-14- ((DM&mde) h!t(ax%maz bio(mJ mpersscrm 10Hy) DX rhe4Hp M 10] 14),/2hih 25BNy | }

nmor phol i nopyr.i di ne- 4- car boxam_d
N- [ 4- nadd hMl& 1), gi58ddi dn7 85 %B&ﬁiﬁn@ﬂbﬁ@@éﬁylm? EdepHdk ilAg8FiliDne
4- carboxqa&% Lﬁ%T an anal ogous procedure to that described in the first
par agraph 0 anp ‘e 26, 20

4- (1-t ent - but The dR[PARHIRoRRHyHeRzAmdo) 4y OB IpRESy PR inforphslinopaeidad- Wi t h

4-carboxamide used as a starting material was prepared as follows :-

4-Chloromethylbenzoyl chloride (2 g) was added to a mixture of N-(3-amino-
25 4-methylphenyl)-2-morpholinopyridine-4-carboxamide (3.0 g), triethylamine (1.5 ml) and
methylene chloride (50 ml) and the reaction mixture was stirred at ambient temperature for
3 hours. The mixture was evaporated and the residue was triturated under water. The
resultant solid was isolated, washed in turn with a saturated aqueous sodium bicarbonate
solution and water and dried under vacuum at 55°C. There was thus obtained the required

30 starting material (4.3 g); NMR Spectrum: (DMSOdy) 2.21 (s, 3H), 3.54 (m, 4H), 3.74 (m, 4H),



N- ( 3- am no- 4- et hyl phenyl ) - 2- nor phol i nopyri di ne- 4-car boxam de for U4§Ml,z\guggg73
The reaction product was purified by columm chromatography using a 3:1

m xture of isohexane and ethyl acetate as eluent. There was thus obtained
N-{3-[4- (1\h8obn#dE Oxycar bonyl pi peri di n4-yl oxy) benzam do) - 4-peRidpsoRbany!
}-2-nor pho??nopy??di ne- 4- car boxam de; NVR 25 Spectrum (DIVBOd6§ 1.4 (s,

9H), 1.52 (m 2H), 1.92 (m 2H), 2.18 (80-3H), 3.19 (m 2H), 3.51 (t, 4H),
3.65 (m 2H), 3.7 (t, 4H), 4.66 (m 1 H), 7.09 (m 3H), 7.23 (m 2H), 7.55

(01 1) bRty A i, fod G, 209 o8 0, Bin( g (ST, Fog (Babilie s @ yr T

was treab®d (¥ HY, 1020I(s.orDadeiss Spatiuth MEHTG6dN anal ogous 30 procedure to
t hat described in the second paragraph of | e 26. The excess of

ll:) ri f:cuo(r]I bacet ff;bemdiwv\ﬁéveeﬁhaﬁﬂl%tﬂ%daWhNMBEg% dehd 141 3BD\% (s, AHWR36r ﬁnd '
i fi 2.0 R --104. 9
ndd t i onCBr S e Pk 2N bh AR i T B o L RO R B o

was exsr agt@diHy7®avat duh, s @hl |y, ook (sT ), J0@8IT,0 HyoMdss MPIe®, washed with
wat er, dried over magnesium sufphate and evaporated. The material so

obt ai nedjwas Jieiptodugt pgvethe following datat DMRERPMS(Ah 72 (ror 235 23k \3HoR.23

ot iyl oS HvGH b 1: SRR hea e o> 2804 28 b & Ikt ad i A S oo

sol uti on o8l 11654, 7978l(s, 21)OROR (D SANWBI4 (4, 1Y e e, yAsien @ity et her.
The sol i 8@sgs’obtggit(neldm\§va?8v%she)d W 't(h di)et hyf( eﬁ\)er a%d d??gdﬁéﬁ’dly’vacuum

at 60C. Mass M+4AS48hus obtai ned the second title conmpound: NWVR Spectrum

(OBl 2hg i gt ot ek vy 658 8% o1, T
D (21300 h2h G 160 280y, Tl 2 em i T R ST 4B 354, 1 9.

4- (1-t er pHRWBL X {410 @y (r@elrs, AHN-446 (X ) bR hEd)il E]), a2 d(my 231, 243 &d, Sy ti ng
mat eri al _was obtai ned as follows : Using an anal ogous dorocedure to _that
descri bed-37hds Hd), Jel8sd Bhrr p%Hbﬁ-%Sr{g, b%)at9'r&§rfs,%§[)o BnpHy MesWitRh i s
concerneg g\,ith the preparation of starting materials,
N-tert- bu% oxycar bonyl - 4- hydr oxypi peri di ne was reacted wth ethyl
4- hydnsxpbenz The pradidt ghe the followigaddth ONMR GDMSOdREE2 P BH), 2B dyn, J0HYM
chr omat ography on silica usi}gﬂ I ncreasjin I{(dool ar_ m xtures_ of nethyl ene

t ,

chl ori de348dmy8Hahd? (ms4H), dett (bropds, Prb Ak td, I5).0ld3:(h 2Dinb42 (y dFHdI 8%k d

R
7% 1AL T et Mgt I oy, e g g
(m 2H), (s33H3, 2.67 (REH), 358 4m( 8&1), 3K, (my 48D, T4 (d.HH), 72Dém,(2H), 248 (d,2H4 (d,

N { 0- R0 g G % 7B T 7 A3 Bl PRy 20 WA s s

2- nor phoM+1pBY4.i di ne- 4- car boxam de Usi ng an anal ogous procedure to that

described in the first paragraph of Exanple 26,
n) The reaction was carried out in the presence of piperazine (1.5 mmol) and acetone

(5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was isolated,

25 washed with water and dried under vacuum at 55°C to give the desired product; NMR

R (DMSOd;) 2.21 (s, 3H), 2.3 (m, 4H), 2.7 (m, 4H), 3.53 (m, 6H), 3.72 (m, 4H), 7.1 (d, 1H),

7.22 (m, 2H), 7.42 (d, 2H), 7.58 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.83 (s, 1H),
10.28 (s, 1H); Mass M+H 515.
0) The reaction was carried out in the presence of pyrrolidine (1.5 mmol) and acetone

30 (5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was

evaporated and the residue was triturated under water. The resultant solid was isolated,



« 4- (2:- met hyl t hi azol - 4- yl net hoxy) benzoic acid was reacted with 0 4 MAR 2008
N- ( 3- am no- 4- net hyl phenyl ~ 30 2- nor phol i nopyri di ne- 4- car boxam de. The
reaction product was purified by colum chronmatography on silica using a
97:3 m xture of nethylene chloride and nmet hanol as el uent. 0 4 MAR 2003 Q
wo ool | s~3sWMEIBTBCT/ GB99/ 03144 There was thus obtained t o FGHEEPH4 t1e
conpound; NWVR Spectrum (DVBSQd6) 2.2 (s_,8 H), 2.44 (s, 3H, 3.5 (t, 4H),
3.7 (t, 4H), 5.19 (s, 2H), 7.11 (m 3H), 7.23 (m 2H), 7.4 (t, 2H), 7.54
(m 3H, 7.68.(d,, 1 H, 7.78 (d, 1 H, 7.96 (d, 2H); 8.24 (d, 1 , 9.73
(s, 1 H ,Wasg\.eé withswater gy drigd adegseacupmya SAGHP &5\@452 éeﬁmiproduct; NM
4-(2- met ' I | st Z9| C} a t4ung ri was
ot ai ned PO oyl ot ATR] L S (e e SR 2 DRL TR o 4B
9), ethyl7.12 tddi)xy.2e(mpzily 7(461(d, 2BI), 7088 (ds BH) M8Ods, HBNAT.93 (R 2HS, 83 (Rne¢)PVA

(200 M) was stirred and heated to 80C for 18 hours. The m xture was cool ed

to anbi ert-89 S EDat0A3(saHd); phass M+H$08. wat er ( 1300 m). 10 The resul tant

preci pid at.e | sal d d ied. .Ther ' I

4- ( 2- b Rt %ﬁr@g}%lﬁ%‘% 5 ;%‘%‘H%’S{Ae' Wga@k&%tﬁ) ﬁl%é&%gﬂtfgﬁ SnEtts)
1.38 (t, (31?')8}222.3% (aS1HB BS54 (B, 3B1)( 3072 &) 4HR 72 @SIHR R4 (6, O, 0h3 @HDH),7. 15
(s, 1 H, 7.9 é_g 2H) . A mxture of the material so obtained, sodium

hydr oxi d&/-pe(d, diB, 1.39 63 1H),, 7. %afde 2H),3B.26 §d, AH) %83 (andl), 1B (sxll J);\Mdassst i r r ed
at anbi erkt4 i_lg rature fox 18 hours. Water (50 m) was 15 added and the

bul k of tW& ﬁ?gnol was evaporated. The residue was acidified to pH4 by the

addi ti on pf 1er§&é&ﬁﬂe$ea@héﬂf@§§‘l%jaﬁ1iﬁ&ﬂr9pﬂ Hblifie. TIREPBARSE LiNelthE € Was
i solated and dried. There was thus obtained'the required starting nateri al

( 13. 29 dpllowtivig ditecNMR(DNIBRE00$2 anoaH), 2,21 383 H)52. 37 (nf, RH)2352 (m, 4H), (373

2nai ogoudmhoEDetrt 610 hat (Geli Toudm TR e, Th G JEB Eps fan b, "
1 (5 s i gy sy ) het o oar i carbocade s renct e
Tabl e VI r) Tabl Ehe/dmiab reactdat was2-(TabdihdeétiyD-1-nigthy@t)rrolidine. The product gave the
following data : NMR (DMSOd;) 1.35 (m, 2H), 1.58 (m, 2H), 1.79 (m, 2H), 1.98 (m, 2H),
15 2.16 (s, 3H), 2.2 (s, 3H), 2.5 (m, 2H), 2.9 (m, 1H), 3.52 (m, 4H), 3.73 (m, 6H), 7.10 (d, 1H),
7.22 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H), 8.24 (d, 1H), 9.84 (s, 1H), 10.29 (s,
1H); Mass M+H 557.
s) The amine reactant was 1-(3-aminopropyl)-4-methylpiperazine. The product gave the
following data : NMR (DMSOd;) 1.58 (m, 2H), 2.1 (s, 3H), 2.21 (s, 3H), 2.3 (m, 12H), 3.53
20 (m, 4H), 3.72 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H),
8.25 (d, 1H), 9.86 (s, 1H), 10.31 (s, 1H); Mass M+H 586.
) The amine reactant was N-(2-aminoethyl)morpholine. The product gave the following
data : NMR (DMSOd;) 2.2 (s, 3H), 2.25 - 2.65 (m, 9H), 3.54 (m, 8H), 3.72 (m, 4H), 3.78 (s,
2H), 7.11 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.8 (m, 2H), 7.91 (s, 1H), 8.25 (d, 1H), 9.85 (s,
25 1H), 10.29 (s, 1H); Mass M+H 559.
"\ u) The amine reactant was N-(3-aminopropyl)morpholine. The product gave the
following data : NMR (DMSOdy) 1.59 (m, 2H), 2.2 (s, 3H), 2.3 (m, 4H), 2.5 (m, 4H), 3.53
(m, 8H), 3.72 (m, 6H), 7.12 (d, 1H), 7.24 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.93 (d, 1H),
8.24 (d, 1H), 9.86 (s, 1H), 10.29 (s, 1H); Mass M+H 573.
30 v) The amine reactant was 3-dimethylaminopropylamine. The product gave the
following data : NMR (DMSOd,) 1.57 (m, 2H), 2.08 (s. 6H), 2.21 (m, 5H), 2.5 (m, 2H), 3.52



0 4 MAR 2003 4 > WD 00/ 18738 -106 PCT/ (GB99103144 0 4 MAR 2003,
No. RQNot e13- ( 2- pi peri di noet hoxy) 2- nor phol i nopyri d- 4-yl a23- ( 3- pi peri di nopr op
oxy) 2- nmor phol i nopyri d- 4-yl b33- (2-pyrrolidin-1-yl et hoxy) 2- nor phol i nopyri d- 4-

yl c43- (2-di g}, Pg groet hoxy) 2- nor phol i nopyri d-4-yl d53-[ 2- (N- ety ?'399)651&9' i di
n-2-yl) et hoxy nor phol i nopyri d-4-yl a63- LN- net hyl honopi peri di n- ox )2 nmo

rpholinopyrid-4-ylf Notes a) The productgygave the follow ng data :
(DI\/ISOd6)135(m 2H) 1.46 (m 4H), 219(s 3H), 2.42 (t, 4H), 265(t

s o %wf% s ibsry 1 18 72 G 2 0 oy T B o] ) &5 2B

10. 28 (s, ), KBS (M, $44 (s, 118, 10.29 (s, 1H); Mass M+H 531.
N-[3-(3-hy rgbgybenzam d(l\)/glm net(?lylpg enyl(]S 2- )nora;kslol i nopyridi ne

4-car borarw)de (e dmarse aa@gxan&as ﬁgdlmﬁwlanaho-ﬁésdxme&péprenykamxhﬁl Thersroduct :
3-B : : ' .
Sgé 2% ye tis dblapipe e FIR AN ke (- Bl o Lo BB O pe okl o]
Kl-la?Baamgn ot% ﬁeﬁ&? rsﬁgrrlﬁl/%mg Lt?’gﬁgﬁf) |3nZ)7p(;r?PcIi)| rz e1 24(dc éIr{?)Jx (IHeZIZI)I 782 (t-
pyri di ne (1H), 7.85(m] JHRpAS (me2HY, E%ke(dc hHY 8i2d«d( W), 9184 @ntH),H®. 293(aptH)3Mass

m xture was stirred at anbient tenperaturefor 18 hours. The precipitate so
obt ai ned WAisHi338i ated and dried. There was thus obtai ned

de as a o801 o (BLRERGRIbRR b flRhRE RO IR BMRDBIZ A1BHD. 236 LR
4H), 15 5(ﬂa82H§ 25‘@1} 2}7) 234 grﬁ) 813)")3 711m44mn3 Btls, 2H), 5712((@ 1{1207 25 (BRH)s

1H), 8.21 I—% % 3 (s . Mass Amxture of
t he natlér |7a44 @o2 bt7a‘i7r(éle)1® ﬁaum Qﬁﬂdo%Hb ok, (IH)<39 §? (arid)ntd Bl HY;450
m) was 3\%”?‘9 Y ggr an at nosphere of hydrogen gas for 18 hours. The

m xture T B €red and the filtrate was evaporated. The residue was

purified Ry colThaprsducosat @@rfaRbving@arn NVRI(DMSOENI.A @a2Hy), atzqgesm 2 28
met hyl ene chl ori de and methanol as eluent. There was_thus_obt ai ned t

r eqw red émaft).2g (mtddhi 25 (018H).G)™ (vRHY, MScks Y H), B22 (19, 2H)M)T.5 GnA3HX t7 78

7 57 ?m7 t|J|)HASF9795/8“’ éﬂ( glzﬁ%d %I)zis‘?g“ (‘%)’A%’ 2'3)45,6 )?é\ﬁa@f“ﬁ&% ;18(?3 I1
10.27 (3, 2§ H) ‘ThtBadnd\Ehtiatt 3ds N-(2- a.nQinéetMﬂg) %’&Qﬁné/\OrHQ Zxé@ fﬂﬁéﬁﬁ%«@%}f
- 107 b) The product gave the follow n Od6 1.36 (d

1.46 (m 2 NMWOW‘Z (2.31),237 (QR}I) 23938, Gi), EﬂXm, 21, 2.59 (4 Bhl), 335369

TRNABY G2 R R S AR R T PRI O E @f‘ﬁéé At e Grdsht,
grgguct 9%%11)@25?&'1%@93@&3&10'5'%’%(1&1)(5@3@1\4@ m|_|)4|-|)7) |2 19 (s, 3H

g: 5233 E m 2k, Whgl)g(;inct gaveithe f61168ing data3 NM%XDW(?FQ) 1-‘63I-0;a GHR2. 2((GL 3PDI_DB'D38
fol I owi g%’ag%%l)’]“ c%ba%gm &@6?(12/"’34 dﬁ; @ {ﬁ) gé%) ?‘“ﬁa’ygﬂw iﬂ?
{26,79 2(H§ ?*‘% (s31}?) (7@3 @), 828, (1), F89 ¢s, ﬁ-IPEio(at(s, Al MdssMR 553t . 7. 22
bb) The product gave the following data : NMR (DMSOd;) 1.34 (m, 2H), 1.58 (m, 2H),
1.79 (m, 2H), 2.0 (m, 2H), 2.18 (s, 3H), 2.21 (s, 3H), 2.5 (m, 2H), 2.89 (m, 1H), 3.53 (m, 4H),
3.74 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.44 (d, 2H), 7.56 (d, 1H), 7.79 (s, 1H), 7.92 (d,
25 2H), 8.27 (d, 1H), 9.81 (s, 1H), 10.30 (s, 1H); Mass M+H 557.
\ cc)  The product gave the following data : NMR (DMSOd;) 1.56 (m, 2H), 2.12 (s, 3H),
2.21 (s, 3H), 2.28 (m, 12H), 3.54 (m, 4H), 3.74 (m, 6H), 7.13 (d, 1H), 7.24 (m, 2H), 7.44 (d,
2H), 7.58 (d, 1H), 7.81 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.85 (s, 1H); Mass M+H 586.
dd)  The product gave the following data : NMR (DMSOd;) 1.56 (m, 2H), 2.08 (s, 6H), 2.2
30 (m, 5H), 2.5 (m, 2H), 3.52 (m, 4H), 3.72 (m, 6H), 7.11 (d, 1H), 7.23 (m, 2H), 7.44 (d, 2H),



.10 L H), 7.53 (m 3H), 7.77 (d, 1 H), 8.25 (d, 1 H), 9.83 (s, 1 H),0sdARg20
(s, 1 H; Mass MtH 532. e) The reaction product was purified by colum
chromat ography on silica using increasingly polar mxtures of nethyl ene

chl ori de and net hanol as eluent The product of Exanple 31 (P) so obt ai ned

gave the foVPIMIHEE data : NIVR (DIVBOds) 1.6 (m 4H) , 1 88 ( mPCTGBI9O3HA (m
2H), 2.19 (s, 3H), 2.29 (s, 2.98 592 3.54 (t, 4H), 3.73 (t, 4H),
414{m 152H) 711(m 2H) 725(m 747(m AH), 7.82 (s, 1 H),

8.3 1 (d, 1 H), rﬂqé M+H 544, f) On further
el ution &S%Gdelléh?dﬁﬁa déi)a’b%(ctaHa § G éH)e%ﬁ%s,rlH)r\kQél@)l assdvisHy
above, arn Zsorrerr c product was obtained. The product of Exanple 31 (6) so
obt ai ned Q}Ve the following data : NVR (DMSQd6) 1.b2 (m IH), 1.84 (m 3H),
:2>, %‘11 Etm eéf) . The %&dﬁa ga%'ihe fglic?vgingga{as N%@(DMS@&()(GTB @%H%,@@?% mkéH)s
(s 1 H. ;; 33Ha92 21Gs, 3H)—|)2 289(3,%{)(3;53 MH}H) BOT23(n,AH) 35 (s NED)s 7 Vel mnnz

anpl e
N- [ 2 et Hiy 28): 72458 B PR D78 (51 1ERr BRI Htn 8y H{En ity 28 Eal e AR8pi per
azin 25 Ij(syl@ Mad Mr_ﬁlygﬁzam de I n an anal ogous procedure to that described
in Exa
5-(2- nomrjﬁbol [ ﬁhpyaacmb:ﬂwyd mmdmknuy irathie pogspheenyf] dietBy ahinosroud-chidride 2.5 2zamb e
was reacted with 1-nethyl pi i ne tf) ve the title conpound;, NVR
Spect r umP° O‘Zat%@y 3@% e Szmbém§t reagkionymyxturg was strrgd pnd

VIR % %%&Qf@sh%s e fﬂg‘ ufe %5% I&EB‘ “ﬂ{%éeggug‘féﬂf{t&ﬁwéﬁ? g

H , 8.1 (whterl Thi restiBm$ schitewis’ 1hUIhthvbhsh5@Q'1th witér Md@RicdthdeMRAcidin18 534 to
PCTI GB99/ 03144 -108 The

N- [ 2- et Igjve-the desirebproriusti N (PMSQdy) &89 ﬁoﬁw 2R ln@) %Hér%ﬁq (n3.AFh) 358 (m,

Sl v CoRRR A MR S0P A AT (3T 28 1 2P £ GPB07 88 s s

3-chlorog: m)tggjpgnm?]qoap,r(gl 168; m@smﬂm (a few dr ops) and met hyl ene
chloride (25 m had been cooled to OC. The nmixture was allowed to

warmto aghi er'ﬁle p@#p@rsamﬂe follaving datst: |NM8C(H‘M80§6)H0@|? em, 2the 2085, 048, was
e,

e e d G PLEZ S STt (AR ST Befi™S kSR T L5843 ey 21

N-(3-am wz«dnm)hylspb@nﬂ) 279, wt—ryle Wamlmsfdz Qxa@hdm(fb 2B8&, oy,

triethyl amne (1.12 and mef hyl’ene chioride e mxture was
stirred attiasarl\vbﬂéﬁﬁterrperature for 16 hours. The resultant 10 precipitate
was isolated, washed in turn with water, nethylene chloride and diethyl
ether and dried under vacuum at 40C. There was thus obtained the required
starting gl lépj .13 g); NWR Spectrum (DwVsGQdb) 2.2 (s, 3H), 3.49-3.53
(m 4H), (m4H) 7.1 (d, 1H), 7.18-7.24 (m 2H), 7.58 (d, 1 H,

7 68 7207 @-({3?(3—@!4)19rﬂwﬁ&oéﬂipxﬁ)bbﬂzalﬁdﬁm-mﬂ&y(phenm—}mulnblm-ﬁeca]'b()mmme) 8. 25
Spectr m M+H' 4 6 an

N- [ 2 met ;hyl si’(s*zlgﬁﬂraﬁ BBUABIYAe BFCAO %%3?%98&9‘# H}ﬁ%@ﬁ?@@fptéhaém%acuon

mixture was heated to 70°C rather than 40°C, N-[3-(3-hydroxybenzamido)-
4-methylphenyl]quinoline-6-carboxamide was reacted with 2-morpholinoethyl chioride to
give the title compound in 41% yield, m.p. 216-217°C; NMR Spectrum: (DMSOdy) 2.21 (s,
25 3H),2.47 (m, 4H), 2.73 (t, 2H), 3.59 (t, 4H), 4.18 (t, 4H), 7.17 (m, 1H), 7.24 (d, 1H), 7.42 (1,
i 1H), 7.54 (s, 2H), 7,61 (m, 2H), 7.87 (s, 1H), 8.15 (d, 1H), 8.23 (m, 1H), 8.52 (m, 1H), 8.61
(s, 1H), 9.0 (d, 1H), 9.9 (s, 1H), 10.49 (s, 1H); Mass Spectrum: M+H" 511.

30



3- (4- net hyl pi perazi n-1-yl)benzam de I n an anal ogous procedure to t{hptAR 2003 °
described in Exanple 16, N[2-nmethyl 20

5- (2-mor phol i nopyri d-4-yl car bonyl am no) phenyl ] - 3- (4- met hyl pi perazi n-1-yl)
2-ni trobenzggiglps4gs reduced catalytically to give the titl epEogpsngis Mass
Spectrum MH" 530. Exanple 34 25

~-[ 2- met hyl - 5- ( 2- nor phol i nopyri d- 4-yl cat8donyl am no) phenyl )

5- (13- di et hyl am nopropyl ani no) - 2-ni trobenzam de In an anal ogous procedure

to that degnpfiiPed in Exanple 15, N-[2 nethyl

5- (2- nor phoT T nopyri d- 4-yl car bonyl am no) phenyl ] - 5- chl or o- 2- ni t r obenzam de

was reactPé({B%-(hpﬁrndyhnhthpka)hennmntﬂ%ammlphmgll}qmltollme-t&ctdrboxmniﬂeund NVR
Spectrum ( ,~) 30 1.6-1.72 222 .28 (m .SH),

3.2-3.25 (m ng @@%owsmceéw)e tegf@@descvﬁei mqu}ple exespbthgithe fikaction |

;EgﬁA(c:gN@hﬁ‘%Eésrﬁea(‘%&wcfozg?&‘g’s\ﬁ%ﬁ%”ig"s‘g&ﬁ)@ il L0008 0a 1 H) |
8. 84 (3, N-[H4-h@drOxybbnzimido)-48mehylplenyll]ddinolihe dRcdrBoxaiidd wasli@acléd wih-1 H) ;
Mass Spectrum MrH~ 562. Exanple 35 5

N-j 2- et quhl@omzthmbmﬂm Fogiye ﬂ@ titleyoomponahin AoryiglbiMR §peotrumy GUMSOd,)

or ocedur & 20 10k Stdr Figbd 1ATREE A2 G PSR G, ), 75 BAEIS G,

5- (2- nor rzmlmpgwm)éw:t Gar Bong 12 pram(hi -15}),(85\2(:@ 1B} 830 el ZI9POIPY! )
N—rrethlamno- -ni trobenzam de was reduced catalytlcal y to glvethetltle
corrpound(dllﬁi)l\W&ﬁedH)uMa_Si_SL@mm M+B'480.62 (m 2H), 2.2 (s, 3H), 2.2S

3 2.47-
by . oo’ 5 e XUt B g pdiatio) i@%@y{pﬁmﬁlwmﬁ g arpxaipigtisedats (o
H) 7. %ta.('tﬂlg rhatblial WaLprépdrdd af¥ol@is- 7-54 (d, 1 H), 7.83 (d, 1 H, 8.26

Using analogous procedures to those described in the last two paragraphs of the
portion of Example 7 which is concerned with the preparation of starting materials,
4-benzyloxybenzoic acid was reacted with N-(3-amino-4-methylphenyl)quinoline-

15 6-carboxamide to give N-[3-(4-benzyloxybenzamido)-4-methylphenyljquinoline-
6-carboxamide in 50% yield, m.p. 227-228°C ; NMR Spectrum: (DMSQOd;) 2.21 (s, 3H), 5.2
(s, 2H), 7.12 (d, 2H), 7..25 (d, 1H), 7.39 (m, 5H), 7.61 (m, 2H), 7.86 (d, 1H), 8.52 (d, 1H),
8.62 (d, 1H), 8.99 (m, 1H), 9.76 (s, 1H), 10.47 (s, 1H); and that compound was
hydrogenolysed to give the required starting material in 93% yield; NMR Spectrum:

20 (DMSOd;) 2.2 (s, 3H), 6.83 (d, 2H), 7.23 (d, 1H), 7.61 (m, 2H), 7.85 (m, 3H), 8.12 (d, 1H),
8.25(d, 1H), 8.52 (d, 1H), 8.62 (s, 1H), 8.99 (d, 1H), 9.61 (s, 1H), 10.46 (s, 1H); Mass

Spectrum: M-H" 396.

Example 15
25 N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-
5-[N-(3-dimethylaminopropyl)-N-methylamino}-2-nitrobenzamide
A mixture of N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-S5-
chloro-2-nitrobenzamide (0.2 g) and N-(3-dimethylaminopropyl)-N-methylamine (1.5 ml)
was stirred and heated to 100°C for 16 hours. The mixture was cooled and poured into water.
30 The resultant precipitae was isolated, washed in turn with water and diethy! ether and dried

under vacuum at 40°C. There was thus obtained the title compound (0.223 g); NMR



«(d, IH), 9.75 (s, 1H), 10.28 (s, 1H); Mass Spectrum MH 532. The 04 MAR 2003
N-[ 2- met hyl - 5- (2- nor phol i nopyri d- 4-yl car bonyl am no) phenyl ] -5-~N- (3 15
met hyl am nopr opyl ) - N- et hyl am no] - 2- ni t r obenzani de used as a starting

mat eri al vvaﬁl(%?zﬁg ed as follows : In an anal ogous procedure 610(;{;;]9%3144

descri bed e 15, N-[2-nethyl
5- (2-mor phol i nopyri d- 4-yl car bonyl am no) pgenyl ] - 5- chl or o- 2- ni tr obenzam de
was reacted with N-(3-nethylam nopropyl)-Nnmethylamne to give the required

i Ry PG s D et
H) | ~;’ Z‘; 14 (114"%1) @767983 ?f(mluilgg 7§ (34 1(1936 8’4@1}@ 6}111 4 CiHllmd éﬁ}%ﬂ%&& 1

H, 9.83 l(H;),.. 71568td, 1HY.735(s( BH), BIG}; (dJVBIEI)‘z St LH)D. Mkﬂlﬁﬁm 04p, BXRise 3
N-{a-neth I - 3- (4 ;2 net hyl t hi azol - 4-yl met hoxy) benzami do] phenyl } di benzof uran
4- car box ﬁyl t hi azol - 4-yl net hoxy) benzoi ¢ acid {0.095 g) was

added t.0 a stl e -
N (3 ari no- 2 nk “% BiEbbEs Pl momholingpyrid-4-yicarbonylamino)ghepyll:S.hioro-

di i sopr OWhﬂohb‘hﬁm:ﬂ@u&Q dsQ. s&rﬁﬁg material was prepared as follows :-

2- (7-azabenzotri azol - 1-yl) - 3, 3-tetranet hyl uroni um

hexaf | uor ophosﬁmhblewne(@ 1 483nl)g\)asadd|edr@t a:mgnr@denxaswwfme(hzmmtyoaadmt he

0" PokTEa% teblertaine oS TRRlEd Gy g e bl st T g diane

resi due Viesiihf mikiGf Wik st %Parﬁﬁé%ﬁﬂﬁfﬁﬁ@ Yord's h%ﬂrs' Me ﬁi‘& firagaygol um

(isolute SCX colum) using initially a 1:1 m xture of acetate and
met hanid isolated heashed 98thla suturatad equeEoussodiamoiicabahat sshxtlun andadnthmmhg,dme

Tt ur At SHIde e ArEa R ERR 81 4070 Thots 9ot S ObBaY RhloFPrE- ¢ mPyl-
(Cgfmound 3(-&1%5% ﬂw&ik’&%@ﬁ%ﬁ&m ?_é Q%P)ﬂ?e &?Mﬁéﬁlté!é)was?wagﬁ%d v%uh§H) 5.2

7.98 (d, satdatedagueons sddlhi)m bn@r&ﬁa(eckpmldﬁ), dri&d @vef chagresidm sulﬁhatﬂeirﬁl, 1 H)
Va S t M+-H+ 548
NS {3 e Emoraieg: (L arud o teated bnder methylens shloridsand deesndtant solidmesng 10

mat er i @ 1¥2ﬁ§te8%ﬁ@§h@&’u§&erfvg% A #gfﬁ‘yﬁ‘}{&é)&b’s{ s S BREAPEbAEFrB (E13 d P Vies

added to a stirre
2-chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum: (DMSOdy)

2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s,
1H); Mass Spectrum: M+H" 292 and 294.
A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) was

20 stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and

stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant mixture was

stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride and

dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl-

3-nitropheny!)-2-morpholinopyridine-4-carboxamide (17.34 g); NMR Spectrum: (DMSOd)
25 2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m, 4H), 7.1 (d, 1H), 7.25 (s, 1H), 7.49 (d, 1H) 7.97 (m, 1H),

\ 8.29 (m, 1H), 8.49 (m, 1H), 10.62 (s, 1H); Mass Spectrum: M+H" 343,

A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon
catalyst (0.85 g) and methanol (600 ml) was stirred under an atmosphere pressure of hydrogen
gas for 18 hours. Methylene chloride (400 ml) was added and the reaction mixture was

30 filtered through diatomaceous earth. The filtrate was evaporated to give N-(3-amino-
4-methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR Spectrum: (DMSOd)



3-nitroaniline (0.717 g), diisopropylethylamne (1.64 m), 0 4 MAR 2003
2-(7-azabenzotriazol-1-yl) 1,1, 3, 3-tetranet hyi uroni um

hexaf | uor ophosphate(V) (1.79 g) and nethylene chloride (50 m) and the

m Xt ure waswywib boyisess at anbient tenperature for 16 hours. Thepdi/Eys/E31 MRS
evaporated 15 and the residue was partitioned between nethyl ene chloride

and a saturated aqueous sodi um bi carbongge sol uti on. The organi c phase was
dried over magnesi um sul phate and evaporated. The residue was triturated

under iso n I | 4i j r

obt ai ned ?F%?Zatg?e@hgFﬁg&hﬁﬁf’gpﬁg%ﬁgﬁb%n@b% Jr’ g(zb ig’ggpl’)g?g‘n{l% d\gﬁ? ztog?s%% ;  NMR
Spect rum (ra/ 2O} (s,/1H), .28 (§,dH)4$PS5 (s 1H);(Mass Spktrund MHKHU313. H), 7.98 (d, 1
H, 10.78 (s, 1 I—?NAj 20 Mass Spectrum_ MrH+347. A mixture of the material so |
obt ai ned, i r onOpaliiehloride §755) wagjaddqdgropwise 1o iTed mixtarg qfiSpchlemohanol (36

n d 5 6.nl. i d .

Tencti o airelelols 8k 536 8} DMIEE, BR-DERRE b Ay NS chlHlaeTo S Rl Saighiaa 11
resul t apt b&anxdodled t¥BSC PTHE friiBbretvias RIBWEY tof WaATAL dindbi&Nl t&hp&tir adPWhs! M
carbonate and filtered. The 25 filtrate was evaporated and the residue was

partiti onstérrasefond daurst [k miswteavas exaporaied.cilhe repidue vgadissobied se methylahei ed

i | t d ted. Th id tr.ityrated und
" sohexancoulnid (4 RO 3 piR sl AR Geeoin hite AR T T ablib KRB AR
N- ( 3- am ng. A 4) G i "
Spect rum T ISERIBOpPRERYI AILRRRIe 0,957 & CRUAMAMCLE. 10 ) BulhioilBhe 1 1y
7.4-7.6 (chlogdd (25miy5The 8bxtqre wadldire@atanident teniferats® for 36 hoursl The restltafr3

g? PéT : %&tggfa%tigoq&]ed,Wazﬁed%Hﬁm wi v4vat¢'¥rj,o\ §1et ?f?e%e\{:\glo%o ela%ZiSd%ethgflle%heEXaggp e

1 4 car bou At T Oy P B e e e e 8 L e e of

3- (N- i sop4-giartung tinito)phényd]- S ticlso) banmbderzamided 1(1Q. gfSRMR Spebruth2(DNSO4)) and
met hyl ene_chl oride (2 which had li~en cooled in an ic The

oOn bat h.
resul t ant 248 X& 38, has-34 I)Flr Hd). 36931 @it ehpetdatd e/ -?ﬂr-zil(e‘ﬁofé)s 7.58Kd.
oo ~arl pat Hpe Tore I
Chor1 de CENHEINE, B15.7 €0 Leart 875 (ORI B Y6 P AEN; Sals Sosy i ARl

Tri et hyb aand498 0. 48 m) was added to a stirred m xture of a portion ( 10
m ) of the acid 10 chloride sol ution,
N- ( 3- am no- 4- net hyl phenyl ) di benzof ur an- 4- carboxam de (0.36 g) and net hyl ene

chl ori de éxég EQQG and the resultant solution was stirred at anbi ent

t enper at hours. The m xture was evaporated and the residue was

par ti ti onNd2bmbiNgEB-(BhHdPHRARSHA ylarBss 1an i) phicayH2-agiaeus sodi um

bi carbonate_sol ution. The organi c phase was washed with a saturated aqueous

sodi um chfdNr@edimsthylaminopropydliNomethylaminelienzamidephat e and 15 evapor at ed.

The reghdue Vg RGLLER RmSR)ISTE-SBRATRAGHHARc8BoR kR0 LR
5-[N-(3-dimethylaminopropyl)-N-methylamino]-2-nitrobenzamide (0.22 g), 10% palladium-

on-carbon (0.02 g) and methanol (15 ml) was stirred under an atmosphere of hydrogen gas.
After cessation of hydrogen uptake, the catalyst was removed by filtration through
diatomaceous earth and the filtrate was evaporated. There was thus obtained the title

25 compound (0.15 g); Mass Spectrum M+H" 546.

Example 17
N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-(4-methylpiperazin-
1-yl)-2-nitrobenzamide

30 In an analogous procedure to that described in Example 15, N-{2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-5-chioro-2-nitrobenzamide was reacted



«pol ar m xtures of nethylene chloride and net hanol as eluent. The materi al

so obtai ned was di ssolved in acetone and reprecipitated by the adgh,tmmzﬁbg

i sohexane. There was thus obtained the title conpound {0.06 ;

Spectrum( 10(d 6H), 1.55-i .7 (m 2H), 1.92.05 (
232%9;&)’ 2.7-2.8 (m 3H), 4.4-4.5 {m 1 H), Egr%'@”’iﬁﬁf) 20

725(d 1H, 74765(m7|—|) 7.8-7.87(m 3 H, 8.2 (d, 1H) 8.3 (m 1

H, 9.9 (s, 1 H; Mss ectrum I\/HrH+ 562. The

ke L (R Y o Y N

dropw se r u f ] d i 0 "
Chim. Act Z%Qs %%1), 14 ﬁﬂz fl‘7§ﬁ1 EH)SQ 6:25’69\'{111 %}%Qﬁ%ﬁ g?( @é‘eﬁ%g‘é@? 72% @H§ Hed

tri phenyl (aHpRAOAS. (2 28), hh@l(dl'mﬂ) (725 (l81 DH)/,\ﬁlﬁc?f(dhaH) be 88 (s; dH), e&i)ct((d 0H), The
m xture was stirred at anbient te eMM ho The sol vent was
evapor at ed Qér(é’ Hhed 8265, éﬂél\ﬁa@(ﬁaﬁ gﬁ@l acetate and 2N
aqueouschydrochl oric acid. The aqueous phase was washed with ethyl acetate,
basified to pH 10 by the 30 addition of solid potassium carbonate and

extr act edEwhinplediget hyl ether. The organic extract was dried over magnesi um

sul phate and evaporated to give ethyl 3- N-isopropypi geri din 0 4 MAR 2003
WO 00/ 187B8[2-methyl- ﬁ@vﬂ@pbplmwmwwylcek%wémum)e enylid-ampino¢ | 53 g); NMWR

Spect run 8 (t, 3 1.8 (m 2H), 2.07 (m 2H),
> 41 (m 5%568) "2!3‘}7'5“’("5?1"&3?45'%%2%' m(ZH) 0 4.3 8 (ﬁn 2H)H) 7.08 (ﬁn 1 |I:|)|)
7.32 (t, 1 H), Infannhalo@ouslpréledure t@%étdescﬂibb&mﬁf@n}ﬂb l16sH-Rbhehied was
dissolved in diethyl ether (20 nl) and a M sol uti on of hédrogen chl ori de

i n di efl@yp-(@mmsphalinopyrid-4- vwadnoamlaem)nhmyﬁ &@sunletfwﬂmppnaémr yDat e was

i sol at ed i,ve et. N-i.s0 i per.idj a

hydr ochl o |"dtg b§ﬁ?afn'Iél‘%/w%%reé)lced§8§iiy3ﬁ¥1&/%r%&? {E‘S ti?lﬁ cffgl m—%@%d in
water (5 Widpeqd the solution was added to a solution of ethyl

3-~N-i sopropypi peri di n-4-yl oxy) benzoate hydrochloride salt (1.55 g) in

et hanol ( 10 mM). The m xture was stirred at anbient tenperature for 24
hour s. E m xture 10 was evaporated and the residue was dissolved in water
(12 m). —s&—g!niﬁl@queous hydrochl oric acid sol ution ( 12 rﬂ) was added and

the m 45%@9%% hﬁvw-&:?&rgﬂ?hﬁ%ﬁﬁ&.wuﬂ) :hfdot)b'li met hanol .

Sol ubl e nat r|a was rei and“trit ted unde rreth‘y ene chl ori de.
The r esul danéthghminoprapyl)-Nohetledamind]-2rniebedzmnidewas t hus obt ai ned t he

required starting material as a coloyrless,saolid (0. Spectrum
(DVBQdb) 1. 22 {ngn anahogous pyogedureforthat s‘ce!%%d'(n(r)‘# 1613 l‘i%rﬁﬂﬁ@ L 7.2 (m 1

E)Xén;l g égl(ZinJ??)holizxogyrde-y?c@bon}l%m%)}gﬁpnyﬁétghloﬁ)sﬁ- Mde IW’aE'Tea%@ﬁ
N-{ 3- [ 3- ( SvitheN- w&xmeﬂgﬂamhmrbpylb-m@hhmb’)ahﬁmwgidoﬂxeétittmdmbmindnwmm_@_nf:ur a
20 dogar Boka e DY S0 O 595 (a0 31 WS SES o Su 04

2- et hyl h I

6 bensof WP LS G 09 ) g LI A7 Tt 2r 7 e . s

2- (7- azabg7a0t.64 (2% Q8D,17.94 (d; 11}, 8326d{ EH), d0HBHY, )P D0BN(s, 1H); Mass Spectrum:
hexaf |l uoro h}gs gat e(V) (0.22 g) and nethyl ene chloride (10 m) and the
m xt ure t37%6r ed

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro-
25 2-nitrobenzamide used as a starting material was prepared as follows :-
In an analogous procedure to that described in the last paragraph of the portion of
Example 15 which is concerned with the preparation of starting materials, 3-chloro-
2-nitrobenzoyl chloride (obtained by the reaction of 3-chloro-2-nitrobenzoic acid and oxalyl
chloride) was reacted with N-(3-amino-4-methylphenyl)-2-morpholinopyridine-
30 4-carboxamide to give the required starting material; NMR Spectrum: (DMSOdy) 2.2 (s, 3H),
3.49-3.53 (m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, 1H), 7.18-7.24 (m, 2H), 7.58 (d, 1H), 7.68-7.78



+ 25 at anbient tenperature for 16 hours. The m xture was evapor at ednzaﬂ%g@na '
resi due was partitioned between nethyl ene chloride and a saturated

sodi um bi carbonate solution. The organic phase was dried over nagnesium

sul phat e andyg\tgpengt €d. The residue was purified by col um cheRgRssR@iarhy
on silica using increasingly polar m xtures of nethylene chloride and

met hanol as eluent. The nmaterial so obtaigged was di ssolved in acetone and
30 reprecipitated by the addition of isohexane. There was thus obtained the

title conpou ( 4 ; S,

), 2. 3505 Sy st 1R 7Y frBRRG %8%5%@% 120510 sy Shcbnn™

PCT/ GB99/ Q314449 And 49855 (s, 2H), 7.3 (d, 1 , 7.4-7.6 (m SH), 7.65 (m 1
H, 7.8-7.9 (m SH), 8.2 (d, 1 H, 8.35 (d, 1 H, 9.95 (s, 1 H, 10.43 (s,
1 H); Mass Spectrum MH+ 547. The

N- (5-am nQ; 2-eth phenyl) 3- (4- met hyl pi perazi n- 1-yl met hyl ) benzam de used as
a startin was prepared as follows : 5 3-Chl oronet hyl benzoyl
chlorid ,a‘qgﬁ e . -

2- et hy' %5 nrzlr oaﬁwsl ne 10 %ow{lral e?lﬁ%ﬂi&%ﬁ:ﬁiﬂbi@myl] 3 aglr: 0mst hyl ene

chl ori de GQ[BB(Bndi)nemhgdahimlrmpyl)tMethyhhune]lmnmmtderred at anbi ent
tenperature for 16 hours. The mxt rat ed, yl ene chl ori de
was added to t Heal YR{QHONS RFRFCHUS 19 #%S&ﬁ?ec}éwé% ﬁ%ﬂ@'\ﬁﬂ ‘medilat ed and
washed instyr gueous

sodi um 10 b(?crg? 6nﬁa}lt éyé%lq%?%gélﬁ%ﬂdﬁ Z@kﬁ?“ 9dlfﬁeet§gta{v{\{é€&p(ﬂ) obt ai ned
3-chloro nu-mythyrd:mao]ez-hMobEnzunhde phe mdu):&hmﬂmlckﬂy(to kivelthe gile cotpbunaEtagsU M
(DI\/ISOd6)277(m2H) 05 (s, 2H), 7.5-7.6 (m 2H), 76577(m1FI$
7.95-8.19 Spect 543581(m2H) 8.25 (s, 1 H), 10.26 (s, 1 H).

1- Met hyl pi per azi ne (4 27 M) was added to a stirred mxture of the materi al
so 15 obtai ned, potassium carbonate (9.7 g) and acetone (500 nl) and the

mxture WExah@dé 20 to reflux and stirred for 6 hours. The resultant
solution was evaporated and the residue was dissolved in methylene

chl ori de. EF{HM“gmnﬂwllspﬁwilbh-mtmemwm%%“sﬁm!nlmﬂé@-aqueous sodi um

bi car bona | yti,on fdr| e VEL ma%nem um sul phat e and evaporated. There
was t hus gg’t“i‘ﬁ l&)benio dran-5-carboxamide

N (2- eyl - 5- npBrOMYaFRBENZoFulaf- m@&wymb&efda(blllosﬂg-))ﬁaﬁﬁﬂdbd tbl&%ﬂﬁ@ﬁ'hﬂﬁu{e%fw
20 NIVRSSpectrum DMsQd6) 1.2 (t, 3H), 2.15 (s, 3H), 2.3-2.5 (m 8H),

2 8 (m 2B-(5-@nine- 2(me ighenyl)-3-(#-ethyipiBryzin-1-dmethgDbenzamifle (08508, (m 1

) was. addERPRP SRR Ine 1052 il ot R - S VEh vt VAR B ﬁra“(%;

m), valehetrfio Mo%&e@ﬁoﬁge@%B IMB Y 6 ndl Pard HE hxxﬁ?@w&@ﬁﬂeﬁ%&nﬁw&t ure

was 25 stirred and heate for 8 hours. The m xture was cooled to
anbi ent t camyeerarorerfer GhkburasThe milkthre ywadOpantjtisried batibieninpethylknsdilérifesndi um

car bonat e. The esulta m xture s filtered,and the filtr
evapor #Pe 4 § ?ﬂ’@é‘%‘c H%‘P’%%Wﬁﬁi‘& Al %W??FGﬂW“Bé?\HE%@WﬁVF“acet at e

and wat er gicxl?_ﬁn%gﬂd‘é& Qighé? Ca® Y&t £ PO ES i RO 8geEptR Gh an ion

evaporated. There was thus obtalne
N- ( 5- am nexchargdwdlyrhe (igdhiteSSCH -cobiniry frpmdateamitiondl-Sdrbet Tethindopydninded,( 7. 2 30
g) 5 (N Z/R g egé&;ﬁgk@é@lamorgan, UK)5 uglilg a%léi)l xmzxt&r% ) ?nett?al;li)ol ar%d 3 éa%urgtec(i rarl]quc%)usa_i)
ammonium hydroxide solution as eluent. The product so obtained was dissolved in acetone
25 and precipitated by the addition of ischexane. There was thus obtained the title compound
(0.089 g); NMR Spectrum: (DMSQd,) 2.15 (s, 3H), 2.2 (s, 3H), 2.30-2.45 (m, 8H), 3.25 (1,
2H), 3.55 (s, 2H), 4.6 (t, 2H), 6.85-6.9 (m, 1H), 7.18-7.22 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.9

(m, 5H), 9.85 (s, 1H), 10.0 (s, 1H); Mass Spectrum: M+H" 485.

30



.0 4 MA R 2003 WO 00/18738 -114 PCT/ GB99/03144 2H), 6.45 (m 1 H),

(d, 1 H, 6.9(d, 1 H, 7.4-7.5(m 2H), 7.8-7.9 (m 1 H, 9.6 (ﬁAMAR-l)m?'
Mass Spectrum 353. Exanple 39 5 Pharnaceutical conpositions The foll ow ng
illustrate representative pharmaceutical dosage fornms of the invention as
defined herWPROQ§7B® active ingredient being termed "ConpoundCR/GBNAG} 44

t herapeutic or prophylactic use in humag; 10 (a) Tablet | ng/tablet

Compound X. .. ... .. B 100
Lactose Ph. BUur. .. ... ... .. . . . . e 182. 7S
Croscar mdixameple 22di um . . ... ... ... 12. 0 Mai ze

0,
Z: nggt gast € (l?séigwan axJ3 ﬁ)goug procedure to that deséribed in Example22%3illr6 nes um Il

”g/ t abl ethefepsuPRbdBoxylic acid was reacted with the appropriate aniline to give %18 cEmp{)unds
........................................................ act ose

Ph. Eur.. .describedin Table IV.. . . ... ... ... ... ... ... ... ... ......... 223.75 20
Croscarpellose sodium............... e g e 6.0 Maize
star ch.{n.3 ............................ TableIV ~~ 15.0 "
Pol yvi nyl pyrrolidone (5% wWv paste).................. 2.2S Magnesi um
Stearate........... . ... ... N A 3.0 25 (c) Tablet 111
ngl t abl et Conpound X. . e =l )T T
1.0 Lactose Ph.Eur.... .o 0. ..
93.25 Croscarnel |l ose sodium™>" .. . NHCO — Q2. ... ... .. 4.0
Mai ze starch paste (5% wWv paste)...................... 0.75 30 Magnesi um
Stearate . " - ——— =4 No = 2003
WO 00/ 18730~ 1115 (d) Cdpsul e ng/ capgul e Conpound Q " Note
P Eur [T | Sty piperazinT-ylmethyD) | Z-meihyl-2-3-amydrobézofiiggd W | a
Magnesi UMM -3 | 344 meth :TovlmethvD) 1 2-2-dimethylchroman-6-yl- - - - - - - - - — $ 9S
(e) I nj e¢tion|l (zé% rf‘b?lﬁfsma O%nnlgand -=-aumettyeiron Y

........ . .3 . | 3+(4-methylpiperazin-1-ylmethyl) | S5-phenylpyrid-3-ylL ... 5.0 /o w|v t M
Sod| um h dr axide sqolution 1 S 0%wv/v QO 1M
Hydrochl ¢ri4 péi(@-methyipigpragin-primethy?) (fs)5 'QF@EIOPMPXF&W ene gl ycol d
400. ... . =T T o ] ettromito
100% (15 178 e b TChmemy p oAy T B LA hero. o Ry I a=dyt ¢
WEREREEN 6 - | 3«(4-methyl “T-ylmethyl) | 2-(1;2,4-triazol-1-yl)pyrid-4- %W/v 0
Sodi um pMosph ( e- yplperazm y . Y) . ( .......... y)pyn . ﬁ .6 /1o wv]0.1M
Sodi um hydrbx G{{4-sndth5tlplpaazm.l.-ylmethyl) . .-chlor.o.-6-motﬂ1dh%pyrunidht-éfylf org
injectiopt.0400% (g) Injection 111l (log/ buf to_pHE)} 020 Compound
X .. ... .. 8 | 4-diethylaminomethyl " | 2-chloro-6-morpholinopyrnidin-4-ylyly & Sgdi um
phosphat &8P +—7—7F"7FT" 7TV "+ ———— /T 2—26—1o—wv—CrtTi
ACT . .. 0.3 8% wv 0
Pol yetfiylpedigs gl ycol 400.. ... . i 3.5 /0 wyv

Water f Ora)' N| GGk isQRidgndEQa0wR 2-methyl-2-3-dihydrobenzofuran-7-carboxylic acid which is
described in J. Med. Chem., 1992, 35, 310-319. The product gave the following data : NMR
(DMSOd,) 1.5 (d, 3H), 2.15 (s, 3H), 2.2 (s, 3H), 2.3-2.45 (m, 8H), 2.8-2.95 (m, 1H), 3.35-3.5
(m, 1H), 3.55 (s, 2H), 4.1-4.2 (m, 1H), 6.95-7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.38-7.55 (m, 4H),

15 7.6-7.65 (m, 1H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 9.7 (s, 1H), 9.9 (s, 1H); Mass
M+H 499. |
b) The starting material was 2,2-dimethylchroman-6-carboxylic acid which is described
in J. Med. Chem., 1997, 40, 2445-2451. The product gave the following data : NMR
(DMSOd,) 1.3 (s, 6H), 1.8 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.4-2.6 (m, 8H), 2.8 (t. 2H), 3.55

20 (s, 2H), 6.75-6.8 (m, 1H), 7.15-7.25 (m, 1H), 7.4-7.6 (m. 3H), 7.65-7.75 (m, 1H), 7.75-7.8 (m,
1H), 7.8-7.85 (m, 1H), 7.85-7.9 (m, 2H), 9.9 (s, 1H), 10.0 (s, 1H); Mass M+H 527.




(h) Aerosoll , ng/m Conpound 0 4 MAR 2003 -

XK e s, 10.0 Sorbhitan
trioleate. . ... .. ... e, 13.5
Trichlorof | yobh GRIERNE. - . . - oo 9 W pd9/03144
Di chl orodi f uororrefhﬁane .................................. 490.0

PCT/ GB99/ 03144 0 4 MAC 2003 , WO 00/189g8 - 116 -(i) Aerosol
|1 mg/ m Corrpound

............................

" Thé starting material was S-phénylpyridine-3 -carboxylxc acnd Hﬁfg‘ﬁ‘ﬁ"é;‘ﬁ%’fi &1 uoro

et hane. . Tetrahedron: Letters, 1998, 39, 4175-4178. - The pré8u&Jave the following data : NMR
Di chl orod| fTuoronethane. . ....... .. . . . . . . . . . o 280. ODi chl orotetra

f | uor oet hdAMSOds).2.13 (s, 3H), 2.2 (5,.3H), 2.25-2.45.(m,.8H)34.(6,(3H), Aéﬁdzﬁdm 1H), 7.4-7.65
L LB CORPAY 87,9, 5H); 8.55 (5, 1) 9.05 (s, 2H),9.95 (s, 1H), 1035 (s; TH); Mass M+ 2 210
trioleagesyp. . - -« - v it 3. 38Trichl or of + uorom

ethane. . ... ... . . 67. 5D chl or odi f| uor onet hane. . ... ..
......... d) . The product gavelﬂeﬁnlmﬁhng'lﬂala ONMR&DMS(DGQQBE Basa8H). 2.3 (s, 3H),.2.4-2.6. . .

| eci thi n. 9.95.2.9 G, 2H), 7.9-7.95-(tm, 1H), 8.5-8:55 (m, 1H); %; ssgg%l .9 HZ Ioo.%*?ﬁ?mf'

uoronet hane:. . .. Y. 2 L TR T T T o nmet hane

ngEt hanol BOLIOWS 22 * " e 300
p. 125

Water......... Benzyl alcohol (18.4 g) was added over-20-minutes-to a stu'red mixture of sodiun$00
p, | 1- Dodecyl azaca/cl oheptan-2-o0one..................... p, | Propyl ene

gl ycol . . . hydride (6( °.o.dl$pe.rs19n in mineral ol, 6.8 g) and DMF (200 mB Ihmesumw BEYGL ORY 44

Note 30 Then AR S0 SGPh Bolit & spried St Htbbroniama PYER) malgF o8 Bl °
coat ed 19%&&&\5&@&5&%&&%@@% 209 for'PAR 20 OBNRL DR 182360180 ARG 03144

- 117 exanple to provide a coating of cellul ose acetate phthal ate. The
aer osol f temperaturc@nd e&hpor@ﬂc)i F’r‘hy réseluabeiti wias patitioned-batweensithyl asdtate dud water.

nmet ered dose aer.os spen and t he ,suspendi agent r.bit

(Tl of ont o RS 0 eahe Phpes ok FASTRAVIEER Srutrmted OBy sk ol S aTide o Drioh,ched avesq
agent sUCE,fsm Hht‘eaa!i‘ld 'EQQH%}Lt%ét §he ﬁﬁié?ial aoBa R WAk 8fthBtediRlYIRKRRL qn80, S
pol ygl ycero te or ole aci d. MAR 200 WO 00/18738 - 118 CLAIMS

An am de sdidi soaibtamecbﬁva&; vastedrwiti dxe&yPéfﬁéxCBQﬁigOﬁhﬂ&y(oRyﬁnbr@nmyr(dﬁﬁz)(dS giN R4

1) o] SR SRS ¢ @l ETY G B! 54 GO A o halogenos m <0

A solution of a portion (0.95 g) of the material so obtained in diethyl ether (10 ml) was

added slowly to a mixture of tert-butyl lithium and diethyl ether (30 ml) which had been
cooled to -95°C. An excess of DMF was added and the mixture was stirred and allowed to
warm to ambient temperature. The reaction mixture was partitioned between ethyl acetate and

25 water. The organic phase was washed with brine, dried over sodium sulphate and evaporated.

\ The residue was purified by column chromatography on silica using a 4:1 mixture of hexane

and ethyl acetate as eluent. There was thus obtained to give 5-benzyloxy-3-formylpyridine
(0.5 g); NMR (DMSOd,) 5.3 (s, 2H), 7.3-7.55 (m, SH), 7.8-7.85 (m, 1H), 8.6-8.65 (m, 1H),
8.7 (d, 1H), 10.1 (s, 1H).

30 A mixture of a portion (0.43 g) of the material so obtained, 3-chloroperbenzoic acid

(0.7 g) and methylene chloride (15 ml) was stirred at ambient temperature for 1 hour. The



«R is hydroxy, halogeno, trifluoronmethyl, cyano, mercapto, nitro, a?h’*rNﬁR 2003
car boxy, carbanoyl, fornyl, ( 1-6C)al kyl, (2-6C) al kenyl, (2-6C) al kynyl, ( I
-6C) al koxy, ( 1-3 O al kyi enedi oxy, 10 ( 1-6C)al kylthio, (

1-6C) al kyl s ( 1-6C)al kyl sul phonyl, ( I -6C)al kyl am

di -[(1-60) al WM’“ (1- 6C) al koxycar bonyl , N-(1-6C) al kyl ca 'qg‘é{ﬁo”""ﬂ
N-di -[(1-6C)al kyl]car bam)yl (2-6C) al kangyl , (2-6C)al kanoyi oxy,

(1-6C) al kanoyl am no, GC) al kyI sul pham)yl N N-di-[( 1

e P Er I i 3
fRichr il cmI e e i8S e

car boxy- (SHI), 7@y 86 Krl, 1HY, 8.57 @C) H), I&ﬂy(zarlﬁmnyl( 1-6C) al kyl, car barmyl (
1-6C) al kyI N-( 1-6C) al kyl car banoyl

6C) a
1- 6C) al ky®)] car bhespdugt gavethefp 1“€%F%MW%Q§6&?@O&9(H1 6H), 3.1-3.5 (m,

hyd 6&)

ooyt (ST Sy 725 S AR TR0 85 0 Bl o TU RO U R A b
1-6Q) al kqum)\@(%ts,a@)ai&atsanbmwM&HI5546C)al koxy, N N-di-[{ | -6C)alkyl]
car banoyl -{ 1-bC)al koxy, am no-(2-6C)al kox

160yl ami B4 2cboyorbtrbeysIPAdipeScattpal ki i i matsses
hal ogeno( Cg‘gl kyl am no, hydroxy-(2-6C)al kyl am no, (
- 6C) al kox t?? ?5 am no, cyano- (1-6C)al kyl am no,

car boxy- (1- 6C) Plhd‘s}ﬂh&ﬁk 6?ychﬁ&rd@@i@hh?%ﬁ§&!&@@2{ﬂeﬁl¥l§ t&abnrr&@a?d b@Mm no,

car banoyl - ( 1-6C) al kyl am no, 6C) al kyl car banmoyl - ( )aI kyl am no, N

N- di - [KOL- %Q’@tloky-l6}wwnbkpwnslin€{41e&®)a'lhby1bld@@9) ardrﬁmmxme@@)sdiemyﬂmmc (
0 RS b B e Srae b e peh K 4o Stk it v "

1-60) al k o k 9
pon Eaos Hsalde g ¢ %ég)q‘ﬁ’lt #@&&%c‘ifaq}% ém%%xg & al {ﬁ%%"%gfz’éﬁﬁi(‘“{l&
-60) al kylredgmdmréssﬂreﬁﬁ)ia&akgtlmadded fu-the ﬂesﬁi@ Mhbhlwasabbhﬁyn 4n ice-bath, The

il-gzl ) al kyI arﬂ@ﬂ SQ!!Qr‘B 63‘%%11@)‘%4%%%%%@1;( ycar bogg/l W%C%v%{)gr%tle%m no,
-60) ;I ﬁggé’ ﬁé!ﬂn%%ﬂt ggskc%uc%%%l% c@er eMyf\fé]cta@eC)'ﬁ'lekM{ra&l sbte og{alr[eﬁ was

1- 6C) al k)dvapdmafed @ﬂ*ﬁ@e&ldkgdls&ﬁd%s%hedlwmabdwﬂe&@hlonde and dried to give
1-6C) al kyl am no( 2-6C) al (él am ngQ

N- ( 1- 6C) 2A-K8lpras pﬂlewlau} mc(}w%lwmc acid 6ld) &) myn. 488°6e NMR (DMSOd,) 7.4-7.6 (m,
hal ogeno- (2@6% %)6 gli% %rgx% % - 6C) al kanoyl am no, (

1- 6C) al kox anoyl a ‘cyan -6C) ai kanoyl am no,

car box 6C) Phdproandtaavame félldwig)atak 2% B
ca bar% (@éﬁ éc a?aa%ot%lagm no& l%_m QRYRADMEOd,) 2.2-62) @h,}GH)Y.BS219'@n,

1- 60) aZ Mér{&yZH)é Zlé@h(m,alﬂ))y Vatné A8 (mN2HD, diS517¢6 (m.- 1) Z218KkK/P (rocdtDady|

E f: 28 Z: {@W@ﬁ, ﬁ@{ﬁ% g%)r?g},ggé,@? gﬁn@[}%' 81 B01H), 9.9 (s, 1H), 10.71 (s, 1H); Mass

di -[ (I - 6Qyafksl1. am no- (2- 6C) ai kanoyl ami no, or R is aryl, aryl-(1-6C)alkyl,
aryl-(1-6C)al koxy, aryloxy. arylam no, N (1-6C)alKkyl- aryI am no,
aryl - (1-6C) al k’l]h%%(haﬁ tNazal-1603 §/ c—&cynbomw@g)dawﬂcymmmmgmtmmm no,

aryl sul ph | api n N-aryi sul phamoyl, aryl -(2-6C)al kanoyl ami no, heteroaryl,
heteroarﬁ%‘%éﬁ"n"g1 &FIQF heteroaryl oxy, heteroaryl-(I-6C)alkoxy,

het er ggy yl am nPhothxérué 0% o?-id'é b3 Rt} GhOaddl areffly t&@w&mammé of
1-60C) al kyl am no al kyl - heteroaryl ( 1-6C) al kyl am no,
het er oar w-wbmqrnyh‘dmem-oxhht(ét gawhichitiad I’welyd:cmtndrto 0°Q\- Plhacbsphoms pertadhjdrateoy | |
het | - 6C) al k het
eteroar y 62 (g?) )a%dec? an tlh% rpeSI;]l tant rglx?urrgc ty rréd anﬁ gartt(e) o re}ﬁux for 4 hours. The
mixture was cooled to ambient temperature and poured onto ice. The resultant precipitate was
isolated and dissolved in 2N aqueous sodium hydroxide solution. The solution was filtered
30 and the filtrate was acidified by the addition of 2N aqueous hydrochloric acid. The precipitate

was isolated, washed with water and dried to give 2-chloropyridine-4-carboxylic acid (19.7 g),



20 ( 1-6C)al kyl, heterocyclyl oxy, heterocyclyl-( 1-6C)al koxy.

het erocyclyl am no, N-( 1-6C)al kyl heterocyclyl am no, heterocyclyl (4 MAR 2003
1-6C) al kylamino, N-( | -6C)al kyl - heterocyclyl (1-6C)al kyl am no,

het er ocycl yl m no, heterocyclyl sul phonyl am no,

N- het erocycly su?{%gﬁoyl or heterocyclyl -(2-6C)al kanoyl am no, Pgﬁ B\?\%g]g n
any aryl, heteroaryl or heterocyclyl graep.in a R substituent may

opt i onal I y bear 1 or 2 substituents 25 sel ected from hydroxy, hal ogeno, (
1- 6C) al kyl aét}é %&6* oxy, carboxy, ( 1-6C)al koxycarbonyl, N-(

1-6Q) al kyl o gD e Ndi-[( | -6C) al kyl]carba~oyl, (2-6C)al kanoyl,

am no, ( 1-6Q) aWMt:@ﬁﬂeMa gitioh (5 )ofﬁﬁa ada{éﬁhllsoamtmedm Dgelﬂ@raﬁollg@@ﬁ%
hydroxy ( I -6Qalkyl, GC al koxy- -6C) al kyl, cya ) al Kyl
am no- ( 1-s@jed iy glaS(s Garwsmjoamq/hgmdrt@ 1?0‘1C fos@*)l hpwss| T){xdures[ tant materxal was

5 s A S A Bl
o e R 0 s

1- 6C) al koxVH),8135() dHk B 7a(di hid), 84 (8 HI)( | - 6C) al kyl ] ani no; R [ s am no

;Z%Z L:((E;?g}nnﬁogﬂ% podeyaavR e Tolqing dais sRMR Eﬁﬁ%dﬂehg?%?%-% a2k 3H>
RO kel ]6%? ni;%‘gn,fs%)é?%%@,bhé %%r?o@fi,_sg% g%@g?nﬁmﬁ“(s 18! 7.43-7.52 (m, 2H),

(1-6C) al ky7.88i1(d0HH)2 7 B6) RIKfnh, ami) g9 @i 1Y, 1080 g1k} Mass Mo-H 366 andbés/| am no,
N (1- GC;aIkI-amnoegZ GCaIk | am no,
N (1- 6CH4 Kyl - (Thee lqupgmrﬁ mpwglw-sgppwhc acid used as a starting material

N-(1-6C)al @( f)gt'gm%&% e HoHsky! 1 am no- (2- 6C) al kyl am no,

am no-(2-6 noyl'amno, 10 ( | -6C)al kyl am no-(2-6C)al kanoyl am no or

-[( 1-6C)al kyly mmmneof frefhy) 2kklaroy-netpiinopyrimidine-AehboRal: axel (Chemical
het eroaryl - gs 6C) al kyl, heter oaril oxy eteroaryl - (1- GCZ al }/
het er oar yl & tﬁ@ts, Molcimesléﬁaabsgmctﬂ ﬁﬂﬁoﬁﬁylgbdiﬂﬂbm hydrox1de 1M, 70 ml), methanol

het | - - het C) al kyl

et or oar y1 0SPBB AR A% 32 v ulzeg AOTMIRS PR oK B BP0 ISt oy
het er oa(¥! evap ofb@@éﬂﬁ&ﬂ@%sﬂ'ﬁb s diksobvedgh Qia@bi'(ﬁyb ). 1A Gplird defoehidride-sBlukidh kY| -
het eroaryl@&dm- 6C) al kylamno-( I -6C) al kyl, N-(1-6C) al ki/'lb- het er oaryi - (

1- 6C) al kyl diethyl eth)ealw laddedand ﬂmys;ﬂt}nt sokid s dsojated:| There V@s)thmsmhtamed

S B A AR S SN BB X s

1- 6C) al kyl 3Hpt7ezg)@,ymylmgss§@ml2umm het er ocycl yl car bonyl am no,

het er ocycl yl sul phonyl am no, 20 N heterocyclyl sul phanoyl,

het er ocycl §) - ( 2TbCymiductrgayt teifoltowing dasa o DR {DMSOL)Y). 28 Ko S 2.2 (S D! X¢3-

156y ol 491 10 e 1T 5o P s R A P e AN BBLPRE AR et

her ei nbef o a(x%_}g’@j ?'D&C(Hmiﬂ 398 (& 285, gﬁeguﬁ’ﬂ)("ﬁb@b (5, 1B} M SAL 457 afi@a5on

atons or ¢h1s attac to’a carbon atom may 25 optionally
bear on each said CHZ or CH3 group a substituent selected from hydroxy,

amno, ( I_- 6C) zl ony, (1 -6Calkylamno, di-[( | -6C)al kyl]amob and

het er ocycl erein any aryl, heteroaryl or heterocyclyl group in a R
substi t uenfy _ ﬁ@,ﬁ; of loi4Sh 2d from hydr oxy,
hal ogeno, '(' - 6@5 aF ,'b%ra?@?dlhﬁgl&&gglrﬁgdg ’;‘} %ﬁ]{%foxycar bonyl, N (
| -6 C)2§ k&-lmar[imliﬁvbyrldlinblrzcharlﬁdxahnldéC) aI kyI ] carbanoyl, 30 (2 6C) al kanoyl ,

am no, ( 1-6C)al kyl am na St am no, hal oge -60) al kyl
0 4 MAR 2003 WOAJaRtgeo§N- {3 [3—( -methylpxperazm- —ylmethyl)bcnzamxdo] 4-methylphenyl}

6-chloropyridine-2-carboxamide (0.2 g) and morpholine (3 ml) was stirred and heated to

110°C for 16 hours. The resultant solution was cooled to ambient temperature and poured
into water and extracted with methylene chloride. The organic phase was evaporated and the
30 residue was purified by reversed-phase column chromatography on a C18 isolute column

eluting initially with water and then with a 5:1 mixture of water and methanol. There was



.- 121, PCTJG B99/ 03144 hydroxy-( | -6Calkyl, ( I -6C)al koxy-( 1-6C) glikphR 2003

cyano-( | -6C)al kyl, amno-( 1-6Calkyl, ( I -6C)al kyl am no-( 1-6C)al kyl,
-[( 1-6C)al kyl Jam no-( 1-6C)alkyl, aryl and aryl-( 1-6Calkyl; qis 0, I,

2 3 or 4; Isleddrdss heteroaryl, heteroaryl oxy, heteroaryl- (péT,éﬁ.)@dalf,p@(y

het eroaryl am no, 5 N-( 1-6C) al kyI het er oaryl am no, heteroaryl -

1-6C) al kyl am no, N-( 1-6C)al kyl -heteroagylL- " ( 1-6C)al kyl am no

het er oaryl carbonyl am no, heteroaryl sul phonyl am no, N-heteroaryl sul phanoyl

2 or 3 suled pbilee BT ERREatR (R i S SndBlBTBMYORI s Gt b €

cyano, ne 3, a r ARUPR MY - ) k
(200 al Ko B R G o ‘&@fﬁ‘ﬁéﬁ 0’232 (1

-60) al kyl (ChllH) 7(4-1480)1a3H);ﬂsﬁ4l(¢NH3y7 16 (t, lHﬁd &2-1?)885@11 @*BDQBZ ({ 1H), 10.08 (s,

bC) al kyl | kyl | -6C) al k b I
N(?a6c¥a%rﬁ?§§g§®m Nﬁ'q&ﬁig %/(]:Lag]C)ngl kyl ] car béﬁoyloxy((:gr 6(():;1%/” kanoyl ,
(2-6C) akanoy! opyN. (G []b - %\ n%ﬁ&%hﬁ@lﬁﬁthﬁ#b@nﬂm@@) hﬂétﬁ&ﬂbﬁé}%’l‘?ﬂ’( -

~1,Ndi-[( 1-6C)arkyl]sulp kanesul phonyl am
1-60C) al ky6-cm‘9rc(pymelﬁ6‘923daﬁmmmldepiscﬂ*qsl aasmmxg nipa¢road aves- qremﬁi)sdbmyws -hydr oxy- (

ST by ot 54 M T ot G |
car bamy! TPIREPEitfge drRRdnGo bRk ho RN FOR YA ot hGEY

1- 6C) al kyH}(SCmmb@rBﬁxyéth)(lpﬁenyf}@)-@h{ibthylphﬁmﬁm@qlﬁiaﬂﬁ'()baﬂmﬁﬁ&e (0 85 g),
hydr oxy- ( 2- 6C) al kox 1-6C aI koxy. C)al koxy, cyano-( 1- GC al koxy,
car boxiO (triethygmying ml)@nqn@@w nkshlp&ldﬁ %hyll)llwaq s qilambwt te@memwpr( |

;\Egl) al[ F‘i’x E(a)&\# iyﬁ r§ wag %’é%%g%( g sa@t@l@g %8%%&5 goléle)on Of 5% sodxum bicarbonate.

(1- 6C) al kyhestigaic ﬁQas@ Q)aﬁk\lﬁ%lstéxedcﬂnd kl(eJmﬁ@ilélbvlay krltafmémmﬁ&r ﬁ(ﬁixﬁiuk@dﬁ’ethyl
hal ogeno( 2- 6C) al kyl am no dr ox (12 6C) al kyl am no,
&

- 6C) al koxgeetae fB’@)lthW&mTh@)rCS@%ﬁ zisqu 1§olat§)ia@mréﬁn&d1unéer earwn ry49°d.

car bamoy| TR 8 thek oPlaRa 5 e et Ao PN Specium: (PMSORY

N-di - [{513, @ﬁxﬁbﬁylﬂﬁgrmmhﬂi (m, %@)aj Bytsalm)m 2@@1 naHy 246950 (e A no,

(1- 6C)a|ky|amno I'kyl am no, di - al k amno(2 6C) Iklamno
N-(1-60) af. lﬁgzl(mhbﬁl)o@éﬁd S(Grn,a@)a}’ &w&m(mzH) 793 (s 1 » 8.07-8.1 (m, 2H) 99(8, 1H),

N-(1-6C - h - (2-6C '

N 1- 60 a5 o TG Bfke el MYy Pk g 4,

N-(1-60C) al kyl -cyano- (1-6C)al kyl am no, N ( 1-6C)al kyl -carboxy-( |

-6C) al kyl ami no, N-( 1-6C)al kyl -( 1-bC)al koxycar bonyl 0 4 MVAR 2003 ' WO

00/ 18738 Exdmgle 28CT/ GB99/ 03144 (1 6C) al kyI am no,

N-(1-60) al kyl - arba 1- 6C)

160 oyl oar b8R8 raloates kg o et Rborioes SR ERRRpI 4, R apprqppiat

1-6Q al kyl &%aa%%i &? L@ b abpropris to give th a
1-60) al ky amBno p"ougyl amgréo 2 ranaeamme o give the compounds
1- 6C) al kydesomitved(i2 Takle M. ky| ami no,

N-(1-6C)al kyl -di -[(1-6C)al kyl ] am no- (2 6C).al kyl am no, 5

hal ogeno- ( 2- 6C) al kanoyl am no, hydr oxy* lele C) al kanoyl am no,

(1-6C) al koxy(2- 6C) al kanoyl ami no, cyano-(2-6C)al kanoyl am no,
car boxy- (2- 6C) al kanoyl am no, -6C) al mxyc bonyl - (2- 6C) al kanoyl am no,

car banoyl - (2-6C) al kanOéI am
N, Ndi-[( 1-6Cal kyl]c ¥ banp '
am no-{2- 6C) al kanoyl am no, (3

1-60) aiiyl]am no- (2- 6C) al kanoyl am no, ary 1, aryl ( 1-6Qal kyl, aryl-(

1- 6C) al koxy, aryl oxy, arylamno, N( 1-6C) aI kyl -aryl am no, aryI (

1-6C) al kyl am no, N-( 1-6C) al kyl -aryl (1-6C) al kyl am no, aroyl am no,

aryl sul phonyl am no, N-aryl sul phanoyl, aryl (2-6C)al kanoyl am no, heteroaryl,
het eroaryl - ( 1-6C)al kyl, heteroaryl oxy, heteroaryl (1-6C)al koxy,

het er ogg yl am no, N-(1-6C)al kyl -heteroaryl am no,

het eroaryl - (1-6C) al kyl am no, 15 N-( 1-6C)al kyl - heteroaryl -(

1-6C) al kyl am no, heteroaryl carbonyl am no,



het er oar yl sul phonyl am no, N-heteroaryl sul phanoyl , AR 2003
het eroaryl - (2- 6C) al kanoyl am no, heteroaryl-( 1-6C)al koxy-( 1-6C) apléﬂ],

het eroaryl - ( 1- GC) al kyl am no-( 1-6C) al kyl, N-( 1-6C)al kyl -heteroaryl - (

1- 6C) al kyl agid@ngssg- 6C) al kyl, heterocyclyl, heterocyclyl ( 1—1,@%55,33144

het er ocycl yI oxy, Let erocycl yI ( 1-6C)al koxy, heterocyclyl am no,

1-bC)al kyl 20 heterocyclyl am no, heterocyglyl-( 1-6C)al kyl am no, N-(

1-6C) al kyl - het erocycl yl (1-6C)al kyl am no het erocycl yl car bonyl anm no,

het er ocy cpp-sp-pherytam-ngr—N-het-ereeyetytsut prlallu
heterocycl§I [ 2-6C) al kanoyl am no, hetefocyclyl - g%) al koxy( 1- GDM%VI ,
het er ocyc|Vi - 0-{ I-DCJ 3-pC)al kyt=heterocycl yl
( 1-6C) al ky{a”n #})W@B%a kyl, 25 andﬂmﬁere@ﬁgﬁgﬁ%?yghe subst i t {lent s| on
QZ defineld el édietigianhmontisthyl corrpri ses2-pipehidingpotip-4wWi ch is attafhéd [o 2
carbon atjons br a CH3 group which is aftached to.a carbon atom im
optional lly begﬁ-d‘wﬂlsémmomﬁtblylw or CH32-(-bydsonvryrdidin-bebpysdhect ed ffom
hydr oxy, [am np, ( 1-6C)al koxy, ( 1-6C) allkyl am no, di-[( 1-6C) ai kyl]amho
and heterjocyc|yl, and wherein any aryl} Yhet eroaryl or heterocycly| group in
a substi tjuept @ﬁlc%lmﬁm%gthgnﬁ 'y 30 ?j_h BkyrheYRRieidHENT S SE| eq e
from hydrjoxy, { hal ogeno, ( 1-6C) al kyl, -60) a 'koxy car boxy,

(1-6C) al Kloxycar bonyl , 1-yl)pyrid-4-yl

N (1- 60C) alkad ﬁa['bangéd 1=1 N-di-[(1-6( )@,L_k?fjj_g,a;_bamvl., ——D 4 MR 2003] WO
00/ 18738 |- 123| Pdiethoiaromemethyl 2- 60) al ki hydraxymethyipipedding kyl anf né,

I -[(1-6Q) al kyl ] am no, hal ogeno-(1-6C)ja oxXy- ( I -6C) al ky|, (
1-6C) al kaxy- ( Pll- 6 C) al kyl, cyano-( 1- 6(:{ gﬁ@l‘({])‘gf% no-( I -6Calky|, (
1- 6C) al kyjl"agn nad{ettﬂyi&%ﬁirﬂfefh 1 ar-1C 1- @Ciaahmﬂylﬁptﬁmf( )Ll)py@@tﬁi'lky , faryl
and aryl-|(_1-b6Qalkyl: or a Dhar maceutlical ly-acceptable salt or
i n-vi vo- cfl éavhbiietigdaremonimtndof . 5 2| 2-fh6-dimhetbybpéperidin-1 wdpwphd-t he Bor hul a
| accordijng tp claim1l wherein Q is a ‘geteroaromatic 5- or 6-nenpered
monocyclijc ripg or a 9- or 10-nenbered yclic ring with up to five rjng
het er oat oTBg S I T gerr, T tT hRoiibears Ppsi ¢
substituen"tbgs &gfce%lggar r'{(g)n@a no, (1-6d Fl&lo@%n?%%bﬂ&?og?ﬂﬁ@l B
1-6Q) al ky|l | mxetwmﬁm&ndmyw C) al kyT], 2-€hldroc€parhholitiinnt- mpyﬁdll WC) Al Ryl

=]

di-[( | -hQa amno-(1-6C) al kyl ino-(2-6C) al koxy _
-6C) al kyl arkn :)4 é@ﬂe@xamcmqﬁhyldu [(1 -60)° %PNQI%@'MDM@PB@dfﬂoxy, J
am no- ( 2-cra BFA-F 4—6GHat¢ W

S[(1-6Q) (I y?\%gmcmﬂ?@ 1W>l,rp§tm’n o T@lo:iovg'morpﬁolmopyrld -4-yl k
1- 6C) al k - -
1- 6C§ al kol i b #&B@ﬁﬁ*‘?‘”ﬁe‘h@‘ | %-clSio e ptolidin. L-ylpyriddyl 1
1- 6C) al ky|l lan] he#-fi6Opipetagiraiyhaethgl) (I -Rydrakwhkiaplpypeaidino, m

(1-6C) al Kyl am no- (2- 6C) al kanoy!l am no, .
i -[(1-6Q) al kil ] ani no- (2- 6C) ai kanoyl a 'hMl)PHth‘éTVéar yl, heteroaryl{( |

1760 al lofl Antr RERET BT Y D PG YRR P L PIPER et e ohr n b

heterocycll yl proup in a basic substituenynppidd-yray optionally bear Or 2

substi tuent.s
15 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(3-methylpiperidin-1-yl)pyrid-4-yl 0
16 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(3-pyrrolin-1-yl)pyrid-4-yl P
17 | 3-(4-methylpiperazin-1-ylmethyl) | 2-cyclobutylaminopyrid-4-yl q
3 18 | 3-(4-methylpiperazin-1-ylmethyl) | 2-homopiperidin-1-ylpyrid-4-yl r
19 | 4-diethylaminomethyl 6-morphc;linopyrimidin—4-yl s
Notes

a) The product gave the following data : NMR (DMSOd,) 0.98 (t, 6H), 2.19 (s, 3H),
2.42-2.49 (m, 4H), 3.28 (s, 2H), 3.57-3.6 (m, 4H), 3.71-3.75 (m, 4H), 7.05 (d, 1H), 7.14 (d,
5 1H), 7.4-7.46 (m, 3H), 7.64 (4, 1H), 7.77 (t, 1H), 7.83 (s, 1H), 7.92 (d, 2H), 9.86 (s, 1H),



« 20 selected from hal ogeno, ( 1-6C)alkyl, (2-6C)alkanoyl, am no, R 2003
1-6Q al kylamno and di-[( | -6Qalkyl] amno. 3. An am de deri vatl ve oAf g%
Formula | according to claiml wherein QZ is a heteroaromatic 5- or

6- menber ed n |ic ring, a 9- or 10-membered 25 bicyclic [ 13-
or 14-nmenbe aﬂ%@é?ﬁ/cl icring each with up to five ring het eé('g@ggﬁ%os?«

sel ected from oxygen, nitrogen and sul pl whi ch optionally bears 1, 2 or 3
substituents sel ected from hydroxy, halogeno. trifluoronethyl, cyano.

vitro, aming, carbaoxy, 16[ 1- 60 al kyl, ( 1-6C) al koxy, ( 1-3Q)al kyI enedi oxy, (
| -60)al AP O8snB); dviass Mt He€Pal kyi ] amino and ( | - 6C)al koxycarbonyl . 30 4.

ani no. ( 1- 60 g AR gpdE i ML AT MBRR R ©
4 NAR 2UBcHfR,004id8 138 a2t AEFIARRAPIAS plepafod oy kit NAGs-dmiko6 ) al Ky

-[( 1-60) al kyl ] am no- ( 6C) al kt¥1 am no- ( 2- 6C) al koxy
(1 60C) al l&mwi;&mwbﬁlc#mhwmnom ylbenmayide Ryd fa omwpémséy%rmychlonde

1760) sl kNI RA RDRRES et b AR I b AR i o o,
N (160 abodrdeoipid %Fﬁﬁ!x&PoﬁstﬁrﬁnQ Flsbrard aThequi ok AGhablit a

1-6C) al kyl ] am no- ( 2- | am no, pyridyl, imdazo

pyri dyl - {follé@ngldatd :, NMR @M@Qdk)(( 98 6H),Ry2 (s, pii), |WF%/€91(I@C$I'®L &6Rys, 2H),

e I AR 0 s A A o
160 al kB s N D Lol Py (3 60l kyl

pi per al iyl - { "l]xet;@)dnhdqghye the félllc(wxhgd&t@) NM)RI @8O i1 BpI(t, GH).- lGG)laYI(hyIGH)

h [ ' - O al k 1-6QC) al h I kyl
12 (25 60) 2 KBt S 35506 GIHD: G558 BTkt TS T BEFT PATS oxy.
1-{1-6C) al 6 |

o1 por i d ! 192 Uit Bty 2L 78y b T Bt oG BOKES (m, 11D, 8.1-8.15 m

pi per azi r); §.2-6TY ahk vy, Mass M+HGDe] Kyl pi per azi nyI (2 6C) al koxy or

4- (2- 6C) al kanayl pi per azi nyl - (f2 6C) al kox 15 5. An am de derivative of the
For mul a |C)acc6\ﬁmmg dycs gayeshgm ql%ﬂ@gépﬁa BassMFEBN4 | ethyl, chloro or

br omD; 4 4mi g5 00r 'DM?h(y:xﬁl) @%’a% ﬁéé’ s%?Je%t ?8:1]13 Pirge e)&[’:ﬁr&?ﬁh IarnhBé Was Q{Zﬁt HhE

cyano, "ant no, oxy, am no, yl'am n

di met hyl mduatgavedhetfdﬂydﬁﬂga@ta Mass MMHB40i s ani no, rTet hyl am no,
et hyl am no, di nethyl am no, diethyl am no, nethyl am naonet hyl,

et hyl ani dmet FIMF mﬁmyaddﬂmpeqoﬂmnt anf] alagé Wﬁ&fr&mm vagnsedodhpoxy,
g an ”Opr%’é{f& avk tﬂ@tf&gcgmg‘gﬁgﬁt AR M4 &5y ! am noet hoxy,
nmet hyl e nop OpoXy

I"am nopr 6poxy, 2-di nmet hyl am noet hoxy,

2- di et hylfpm ananl)Ewailaa@é&w DIOIVAPEIRD O Xt ge SccBisf kel amithe'oRs 092@X The
pyridyl, pyridylnethyl, pyridylnethoxy, pyrrolidinyl, piperidinyl,
mor pho?q rmducpgwtéz&iwwmgdmet AfassME &d#ny| , 4- acet yl pi perazi nyl ,

pyr rol i digyl mﬂzllgl?ﬁl(’l npd)perl det’ altsrtaestorl]\yent anrH)aPhge LB D dntine was used. The

pi perazi riyi me
product gave the following data : Mass M+H 528.

h) One equivalent of triethylamine and 2 equivalents of morpholine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified

25 by column chromatography on silica using increasingly polar mixtures of ethyl acetate and

K methanol as eluent. The resultant product gave the following data : NMR (DMSOd,) 0.95-1.0

(m, 6H), 2.2 (s, 3H), 2.4-2.55 (m, 4H), 3.5-3.6 (m, 6H), 3.65-3.75 (m, 4H), 7.05-7.1 (m, 1H),
7.15-7.3 (m, 2H), 7.4-7.6 (m, 3H), 7.75-7.8 (m, 1H), 7.9-7.95 (m, 2H), 9.8 (s, 1H), 10.33 (s,
1H); Mass M+H 536.

30 The N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-2,6-dichloropyridine-

4-carboxamide used as a starting material was prepared as follows :-



4- et hyl pi perazi nyl net hyl , 4-acetyl pi perazi nyl et hyl , piperidinqunyMABﬁWﬂ .
1- met hyl pi peri di nyl oxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy,
2- (pi peridinyl)ethoxy, 3-(piperidinyl)propoxy, 2-(norpholinyl)ethoxy, O~
NAI~ ~ WO 00 Agr3gl2S 3- (norpholinyl)propoxy, 2-(piperazi nyHetBsios14

3- (pi perazi nyl) propoxy, 2-(4-nethyl piperazinyl)ethoxy,
3- (4- et hyl pi perazi nyl ) propoxy, 2-(4-acebpglpi perazinyl)ethoxy or
3-(4-acety|p|perazinyl)propoxy gis 0; and PCT/ GB99/03144 5 @ is furyl,

sothlazolyi . pvRibROKS Rl oo dride (X B5R et AN oy
i ndol yI, b@m@mluﬁ%eanydrredhﬁﬂwaml(ykmlrhﬁmmﬂﬂmylymd@eﬂmﬁmb%myw

|ndazonI benzof urazanyl, quinolyl, isoquinolyl, quinazolinyl
qui noxal i rl;plnwmdnﬁbﬁi Igylan@lmnghb'lenhcldmdndmmw T !lgsétast mixhrewastigtdadtatent s

sel ected fraom hydr ox flu ch trifluoronethyl,  cyang, am no,
net hyl , 1(?”Cé)qlﬁ‘§}l>{em%¥w6?< qégﬂ‘lfﬁ Th We%cﬁvmate%%&bf%?ﬁ‘%&? W&t hyl ani no,

di et hyl
et hyl am%?@h%ﬁhggﬁyrég?@ rﬁrﬁghm&%wgf%?ﬁﬁaa#%ﬁgﬁwﬂst% ‘émoxyet hoxy

- hydr oxypricgrbonate. 2R -sakd lnax f(mmhcbwmch 2~rasmhnok;bdﬁ in@ither phaset Hleexsadidopascigolated,
yl am noet hoxy

ot ol AP B it e AT BRS BR kO BIReE i TSSO S BB FalAl (2.6 ) :
- di et hylﬁmwgﬁuggééﬁydb}gw&'(?% E*QOSSK z?ﬁ)%%‘% Qﬂ%%@gﬁrﬁﬁﬁhs «,

-di et hyl am no pyT iI'tyl met

pyrrol i di raH), 7i56 i&;r VK, M8 (s, Hﬂr'DQQdI?JFMJSOIOs IQEDﬁEZR(ByﬂH) Mmtmﬂ-mmraﬂ nyl,
4- acet vyl erazinyl, pyrrolidinyl nmethy pi_peri di nyl net hyl,
nor phol l(ﬁylsjmst Hyne e%ﬁlYﬂifPf&z’if Higt e f:md42 PR YRIES ?fdwar@ilﬁlwemrnyﬂded and

2 Coyrvof ParIRN YRR et BEUMRT B s e Radtitit o iRty
3- (pi peri diynooligr @lﬂ@iﬁ&tog’iaﬁﬂ%ﬁ@hﬁh uﬁmg IRkdaengly poldr ik dfruthylRORahd

2 1)eth
2- E gl et ﬁ%&%ﬁ%ﬁ a&gh)\(*ym) &m@@%‘ii&m&? F%Xféﬁe‘awe d9te): NMBoSGMSOdy) 0.95-1.0

phar maceut (e AP L SERL{ et PP St dTEE DB AR TE DY RERRV 0¥ 6T 1 e

Formul a19 139¢ 20045, NEH); 9.7, esmlhmwﬂdfﬁ 2'[-9 TeL78)(hi, 1M) 3.76- mom i9),l7.4nd
R is hydroxy, fl'uoro, chloro, am no, hyl, rrethoxy rrethy am no or
di net hyl ard. %(m,%{)eazsr(sompl@aws GH):Maxs M+H 5200AI D 2003 WO 001 18738 - 126

PCT/GBQQ/Q 144 R4 is.| cat t the 05|t on and i s se ted from
di net hyl ad! non€ ‘Fﬁﬁqu“fﬂ F&ﬁ\y ?Rﬂé)eq}“ ?'f)ﬂ %r‘l‘bee‘t"ﬁ%?}}ild §aid
- di et hyl aqinhas idin2dbMR1 Y Wad J¥apd Mgfcnver@ Hher et AProgRs: QR Phrified

- di met hyl'am no- Z- hydr oxypr opoxy, 3-di et hyl am no- 2- hydr oxypr opoxy,
- am noet qul mh;ms:h@nmmmqmy@pyilmmsmg irgrehsinglymobuw mik@ndswaf, ethyl acetate and
- et hy, pr o | am n met hyl am noet hy| .am n ]
- di et 13T dRRE %?laﬁwgfhegesal & ReE Breoby e s | NMR (DMSO4) 1.0
-di et hyl gy P(SDMK 360122 QQ 25 SVl PSR @IT6RY; 7.0 (s, 1H), 7.15 G,
- di et hyl arm no- 2- hydr oXypr opyl‘am no,
N (2-di rret]le)L daihzie(rthy 15, M:4ae6 ) i), A8,(s, 1H), 7.9-8.0 (m, 2H), 9.8 (s, 1H), 10.3 (s, 1H);
~1-( 3- d| | .anj.nopropyl ) - N-met hyl am no, pyrrolidin-1-yl, norpholino,
pi peridin a{? tH2n- 1- yl, 4-nethyl pi perazin-1-yl, 10 4- ethyl pi perazin- |
-yl 4-(2 ydr e
of per azi n- li} yl %IY éc*m%l&h%?LrﬁﬁlgIl}g?enr%é:}dnf‘ic{{ﬁ?ﬁ&t{}%&’pﬂ&ﬁ%&e&d&kd and
- met hyldsh Qﬁ%ﬂﬁ}&pﬁi&lt&xh-—ﬂéﬂﬁl BY) wasaddpdad 4 sudveeit.nYhe, reaction product was purified

-am nopyrrolidin-I-ylmethyl, 3-hydroxypyrrolidin-1-ylnet hfy
- 2- hydr dRycaluma WPH@ﬂmrrhypnw B uspg Incraiaglyqolar myquw ethyl acetate and

by roi | dfeade) B S e s BETBARLERNE BdVoflayiodBa s NME (OMSQAN 15 5y
- pi peri dlmpnqqym) 23095 PROSH)NISLIO &M, 619); mmhm(hmpl)omw 1 (m, 1H), 7. 15-

- pi perazi n-1-yl et hoxy, 3-pi perazi n-1-yl propoxy

- (4- et hyl-plipedtlk i7 -1.6y(m), éﬂhdxvﬂ %(r(lﬁﬂieﬂﬁ’y(ls,pﬂbe}(h&} s 1Hy] Mps%bﬁﬂﬁﬁ

hyar - - hor Rab 0 G PR e S PP ERE meBA

- et hyl p'P@-@idﬂld?oﬁerdlﬁém Qﬁvbo*anﬂﬁé‘ﬁééh% Q%fakﬂé}hﬁteﬂdl%rb?epared by the reaction
-pyrrolidin-1-yletthyl am no, 20 3-pyrrolidin-1 ylpropylam no,

- nor phol i noet hyl am no, 3-nor phol i nopropyl am no,

OOI\JNOOOO
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piperi di noet hyl am no, 3-piperi di nopropyl am no, 0 4 MAR 2003
pi per azi n- 1-yl et hyl am no, 3-pi perazin-1-yl propyl am no,

(4- et hyl pi perazi n-1-yl) et hyl am no,

(4- met hyl pj Ln-1-yl)propyl am no,

(1- net hyl ﬁ’y?@é?ﬁh. n-2-yl) et hyl ani no, PCT/GB99/03144

(1 -methyl pyrrolidin-2-yl)propyl am no, ¢£: di rnet hyl am noet hyl am noret hyl ,
5 3-di et hyl am nopr opyl am nonet hyl ,

d

] ( Ilfre rr:a? %ﬁﬁ?@ﬁpﬁiﬂ{e%@qﬁé{lﬂ&B)p(é-',ﬁ"{‘%ﬂ&p”eﬁ{;}m l’-ylln’leth_yl)benzamide and
3-pyrrol iﬂ&-‘&i&l&f& rﬁﬂi@-@%ﬁw tc%l?éhde gs'ilggérpﬁ}ﬁldﬁBgt? hy E&ﬁﬁ‘eQQ ﬂ?&_‘e%{écribed in

3- nor phol T nopr opyl’am nonet pi perazin 1- am none

3- (4- et hiyé porvien af Exariply 2B mhiph i} acncenied whithl thapetp2ratipn iof ylartighaxtyrialanthdX i s
2-pyridyl, 3-pyridyl or 4-pyridyl whjch bears a substituent selected from
30 pyrr 0|rpq;41ﬁ:d_f§1ayqu,1g gatmxglrggxy erp@pwl@g gatp. )NMR (DMSOdg) 2.2 (s, 6H), 2.4 (br s,

2- hydr qx t 4 Qi Py byl r.Rhel,i ipnenkdi pg,

2 hydr oxoh pgﬁé}sg{giﬁiﬂé Q’n@iH%iTp% ; é?‘n%ﬁ’%’?‘l@ RS 3H) 890325090 G306 73
-127 or qs.piey vaseMHIESId y- accept abl e salt thereof. PCTIGB99/03144 7. An
am de derivative of the Fornmula | according to claim1l wherein R is

net hyl ; 8) m i Omp egpivalensofitrigthyiaming and\a gquivalsntsgefi pysrolidinehwere agdesrandg i s 0;

R is logated at the.3; or 4-position, and s ected.from .

0 ot hyl a0 RO 2o (DR SR RERERF PRt was purifie
pyrrol i dibg-cbivthn cmaiagﬁgnpon BilieL LéiAY Mereaslh@§ poFdr Mniktitts of e,tléyl acetate and

4- et hyl pi perazi n-1-yl, 4-net hyl honopi perazin-1-yl, pyrrolidi n-1-ylmnethyl,
10 pi gér inkthared ahelhentndhe resitltano peidhgt gavethe dolkowing tata ;MR (DMSOd,) 1.9-2.0

4 ot il KB aED s JIREA thotthy o8 By fm it (4, T S, 280, 685

3- hydr ox r &l diy- .7 4- 1 icn ,
o DRI ST IN, T4Goeres v oS U

N- et hy| pigssrMdH347yl oxy, N- et hyl pi peri di n-4-yl oxy,

N-i sopropyl pi per.idi n-4-ylo ho i peridjn-4-yl ox 15 .

N 1ot ny1 ROk SR Ly ks RS as S 5ol ek a7 1aEs PP QTsbF amineomes wsgd. The

2- (1- nrt [l S ] i | , 2-norpholinoet hyl am nonet hyl ,
(1- Bt bRt g&l}e'tﬂ'é fbu%wXAgﬁcI;FhY. %ﬁ%‘ﬂﬁgﬁ‘g?{ o b photil y y

3- nor phol'1 nopr opyl am nonet erazin-1-yl propyl ) am nonet hyl ,
pyri d- 2- wi) met HaM¥ (1 idl) adaoiddéd ws aedlinax yndunthrge- exetssydfithe amile wasniss@t Thxy; and
@ is 2- pyriqt}ill , 3- p%/ri dyl or 4-pyri dél whi ch bears a substituent sel ected

from pyr P5equst gave-thg following data MassMitHyPhyrrol i di n-1-yl, norpholino and

X i , . i i [
pi per ! di B9, SThERPLA) RalikcRLs L0ty bAP) DATASHAS AL BB IR RPTRONA! | Y

bear 1 or°2 groups, - or enzofuranyl; or

phar naceprodiat byveahe odioailgadasad Masshd#rHo1. 8. An ani de derivative of the
Fornul a | accordin(lg to claim1 25 wherein R3 is nmethyl; mis 0 or mis 1
and R20j ®)vi t TME(T s was addgd ps asolyens apd ¢ largs gxcess ofjthe pmyine was usedt Rae 3- or

4-positi I e ted om i at.hwlgm nonet hyl ,
N-(3-di ni’?%@'{égﬁ]‘fﬁeé%‘?%’g@”)“! a??e‘%%'sg%}'ﬁgﬁrpyr rolidin-1-yl, norpholino,
pi peridi ry, 3MMFRIEHAYVAs ddded as 4 soTeént whda RFePoXcBsslofithe amine was used. The
4- et hyl honopi perazin-1-yl, pyrrolidin-1-ylnethyl,.
product gave the following data : Mass M+H 499,
r) The product gave the following data : NMR (DMSOdg) 1.45-1.55 (m, 4H), 1.7-1.8 (m,
25 4H), 2.15-2.2 (m, 6H), 2.3-2.5 (m, 8H), 3.55 (s, 2H), 3.6-3.7 (m, 4H), 6.9-6.95 (m, 1H), 6.95-
7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 8.15-8.2
(m, 1H), 9.9 (s, 1H), 10.22 (s, 1H); Mass M+H 541,
s) The product gave the following data : NMR (DMSOd;) 0.95 (t, 6H), 2.2 (s, 3H), 2.35-
2.5 (m, 4H), 3.55-3.6 (m, 2H), 3.65-3.7 (m, 8H), 7.2-7.25 (m, 1H), 7.35-7.4 (m, 1H), 7.4-7.45
30 (m, 2H), 7.6-7.65 (m, 1H), 7.85-7.95 (m, 3H), 8.65 (s, 1H), 9.85 (s, 1H), 10.49 (s, 1H); Mass
M-+H 503.
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pi peri di nomet hyl , norphol i nonet hyl, piperazin-1-yl nethyl, 0 4 MAR 2003 .
4- met hyl pi perazin-1-yl nmet hyl, 0 4 MAR 200.i WO 00118738 -128

PGT/ GB99/ 03144 honopi per azi n-1-yl net hyl, 4-net hyl honopi perazi n-1-yl et hyl,
3-am nopyrr i nl-yl methyl, 3-hydr oxypyrrol i di n-1-yl et hyl ,
4-(2- hydro@ ?C}W |pera2| n-1-yl met hyl, pyrrolidin-3-yl oxy, ' PCT/GB99/03144

pi peridin-4-yloxy, 3-pyrrolidin-1-yl pro%l am nonet hyl, 2-(

1-met hyl pyrrolidin-2-yl et hyl )am nonet hyP; ~2- nor phol i noet hyi am nonet hyl, 5
3- mor phol i nopr Oq&ram nonet hy 3- met hyI pi per azi yl') am nonet hyl

or ' pyrid-2-yh Ho(ﬂydxetbmn@zoms 1‘1@9&’4!@99)'4'33?3%113@%\'){135 o ihjdineshi ch

b bst | f lid
oy oxRaRI R E B S e TR RS PR s PAcHion §F NofS-apino-
phar maceQtmeﬁylbuerﬁgcaaiea{gl1@nﬁ@kﬁetﬁﬁsé@ahdel&d%-cmoﬁyhﬂﬁdlasmeé%hyle of the

Formula | according to claim1l wherein R3 is methyl; each of m p and q is
0; R i s chivcide esingan arabogdus proctdpresp thas deseribied in tbeipemcmobﬁlimmple 23 which is

0ot Al L BSA Ea o FBOEP  es

L R s B PR T

N- i sopr opydtimnplessietiient - 'plhe)veyultamt ma;dm;ed Istarm;g mpateriali gavé thd fotlpwing data : NMR

2- (_N-met hyl pyrrolidin t hoxy,

3 07 met by DYISRHEL 50 b (3 SHOch 32 (oD (39, A2ERB G ADBETIN) 20

N- et hyl Vi & Vi@

2- met hyI |)2fz)§)r?t6§¥llnf I @@Wgﬁgﬁ?&g@ (k fp)ngqggy tH 9%I”Sl (%ear Mgssshlﬁ{gls{t i tuent
sel ectled 452.0m rmr phol i no, piperidino, 3-met hyI pi peridin-1-yl1 and

honmopi peri di n- g Q- is 4-dibenzofuranyl; or a

phar maceut i cali h§/ -&hl@écmyawélr@ﬁﬁanbnéylébfondzswqd)as gFaming featerialiwas proparedf t he
Formul a Ia ?‘i%gfd' ng to claim1 selected from:

N_- { 4- met'fy [3- (4- net hyl pi per azi n- 1- yl met hyl ) be~zani do] phenyl }

f ur an- 2- car boRREEpHErus ox chloride (10 ml) was added carefully to a stirred sample of

N-{4- et hyl - 3-[ 3- (4- met% | pi perazi n-1-yl met hyl ) benzamni do]dph i}

i soxazol y@lmxbjmgmdﬁ@A-carboxyhc acid (1 g) and the mixture was heated to re

N-[ 3- (

- car Daahings ASTR SRR O3 d V5l AER L o By R HRag 1° 20

reflux for a further 16 hours. The excess of phosphorus oxychloride was evaporated under

h.

reduced pressure and the residue was distilled. A solid formed in the cooling condenser.
There was thus obtained 6-chloropyrimidine-4-carboxylic acid (0.5 g); NMR (DMSOd;) 8.07
(s, 1H), 9.2 (s, 1H), 14.0-14.3 (br s, 1H).

20 Oxalyl chioride (0.36 ml) was added to a stirred mixture of 6-chloropyrimidine-
4-carboxylic acid (0.5 g), DMF ( 1 drop) and methylene chloride (13 ml) which had been
cooled to 0°C. The resultant mixture was stirred at ambient temperature for 4.5 hours and

evaporated to give the required starting material which was used without further purification.

25 Example 25
\ N-{4-methyl-3-(3-morpholino-5-trifluoromethylbenzamido)phenyl}-
2-morpholinopyridine-4-carboxamide
3-Morpholino-5-trifluoromethylbenzoy! chloride (0.226 g; obtained by the reaction of
3-morpholino-5-trifluoromethylbenzoic acid and oxalyl chloride using a conventional
30 procedure) was added to a stirred mixture of N-(3-amino-4-methylphenyl)-2-

morpholinopyridine-4-carboxamide (0.207 g), triethylamine (0.21 ml) and methylene chloride



« N-{3:[3-(4-net hyl pi perazi n-1-yl met hyl ) benzam do] - 4- net hyl phenyl } 2- B)ﬁr'}d%ﬁ izgﬂa
n- 1-yl pyri di ne- 4- car boxam de,
N-{3-[ 3- (4- net hyl pi perazi n-1-yl net hyl ) benzam do] - 4- net hyl phenyl
}-2-nor phol jn ridi ned4-carboxam de, 5 N {
3-[3-(4-net ?‘ﬁ | perazi n-1-yl met hyl ) benzam doJ- 4- net hyl pﬁgﬁﬁﬁ‘”‘?’-‘“““
2- nmor phol i nopyri di ne- 4- car boxam de, N-{_99_
3-[4- (4- et hyi honopi per azi n-1-yl net hyl ) bénzam do] - ~- met hyl phenyl
} 2- nor phol i nopyr.i di ne- 4- car boxam de )

N- [ 3- ( 3- HGeband sherepetion mixtureyas sy ayambient iepweraurelon 16housh oTheRIB3ME di ne

10 4-car m. de . . . . . .
N (3. 4. PIRER St vy s s s asaeR S5y Rebangiapiion, dred

} 2- mor phebéreamid ﬁéﬂ%éa&@é%&fﬂédﬂ €The residue was purified by column chromatograph
N-{3-[3-(3-pyrrolidin-1-ylpropyl am nonet hyl ) benzam do] - 4- et hyl phanyI{Z- nor
phol i nopyn isidicausing eddbbraxtiutkeof mghylene chloride-and methanol as eluent. There was thus

D P aRa B BT R R 0 B R0 S NORSS &
N-[3-(3- dggt(ﬂnm,r@.ﬂ‘wﬁmyi.b%ﬂaﬁﬁ 193 (Lamptiod @Ry, 1212smphos (daey! 7.8 ne4-

car boxam de,

N-[ 3- (4- (5, @ty Sonimolig), yddoen a7 d6)(my 2kt $1Y3 phdii)) 10.62 (st d0.29 ¢y H)di ne
20 3-car Sﬁxag}" de, "

N[ 3-(4- Mﬁﬁhﬁ%enzam do) - 4- net hyl phenyl ] - 2- pi peri di nopyri di ne4-
car boxam de, . 6 g f\ o d . .

3713 a- et hy e Semorpholino-S;triflupromefhylbenzoi; acid used ap & tating matcral was

- 2- ( 3-10eptephiet pe foltbwsl~y!l ) pyri di ne- 4- car boxam de, 25

N-{3-[3-(4- hyl pi in-1-yl hyl ' -4- hyl ph |}-2-h [
e e ok lstomey enste ok ermsed B Bt - b P! P
N[ 4- et QhinderbieiR/ibd2bak By thE MeRiBa AR5 BY B vh ePal WU A | (Ho524- 2
N- { 3- [ 3- ¢8; 1Dj19e Thy nfiérivl s3 oBtaitedriompopnd pyteathit ficlketihy djth o NMRiShetrdmnet hyl p
henyl} 30_2-norphol i nopg/ri di ne-4- car boxam de 0 4 MAR 2003 '' WD Q0/| 8738
-130 PCfCREbd1 36 aH), 3.19 (1, 4H), 3.81 (t, 4H), 4.34 (m, 2H), 7.22 (d, 1H), 7.72 (d, 1H), 7.76

N-{ 3- [lé_ grsg—l hmet hyl am no- 2, 2- di met hyl pr opyl am nonet hyl ) benzam do] - 4- net hyl p
henyl }2- Nor phiol i nopyri di ne- ~- car boxam de, N-(3- {

4-[ _- ( 3- di net hyhafhrRTeasM 3} mbpiBliiyb anflosroricth bdneose(0.610g)} IN aqueous

- 4- et hyl phenyl ) 2- nor phol i nopyri di ne- 4- car boxam de, S

N- [ 4- net kgdiuB-hydrqxigresalution @fjln@@ﬂaﬁmm @onprreastirred anbhastedite redluxderi ne-

4- car boxagp de ,

N- [ 4- ot Ay PRSesang then fofhta stand fop 16 Baws o P SRR S Y BRamP S RRESIAE di nea-
car boxaniyag disdblvéd in water (6 ml). Hydrochloric acid (1 M, 3.3 ml) was added and the resultant

3-[ 3- ~N- net hyl honopi peri di n-'4-yl oxy) benzam do] - 4- met hyl phenyl } 10

2- mor 2o isolibwgs isoliated, waslzadowitla miatee anddrigl. There was thus obtained 3-morpholino-
3-[2-~N-net.iyl pyrr.olj di n: 2- et hoxy. zam .

32 N R 1t BRI Sy oMsORg 325 G 4,
N-{ 4- et Byj3-8-4y; 1.4-(SBtehy FisBi@zd); 4.65Ys, TEHPX3 \qpgam do] phenyl } - 2- mor phol i
nopyr i di ned-car boxam de ‘and 15 N {

3-[3-(4-net hyl pi perazi n-1-yl met hyl ) benzam do] - 4- net hyl phenyl } di benzofuran
4- car boxgm de; a pharmaceutical |l y-acceptable salt thereof. 11. A process
for the Mon of an am de derivative of the Formula I, or a

25 N-[4-methyl-3-(3-piperidin-4-yloxybenzamido)phenyl}-2-morpholinopyridine-
\ 4-carboxamide /
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.23 g) was added to
a stirred mixture of 3-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid (0.32 g),
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (0.312 g),
30 1-hydroxybenzotriazole (0.202 g) and DMF (5 ml) which had been cooled to 0°C. The

reaction mixture was allowed to come to ambient temperature and was stirred for 16 hours.



20 pharnmaceuti cal | y-acceptable salt or in-vivo-cleavable ester tmetrdéﬂ,}““%
according to claim1l which conprises : (a) reacting an aniline of the
Formula Il {ROMORs {RRYPRA HNNH ~ Il with an acid of the Formula
11, or areactive derivative thereof, 25 HzC (CH2)qg Q@ |11 éger st andard
ami de bond M RYBP&onditions, wherein variable groups are a"ﬁ P&
claim1 and wherein any functional gro% ¢s protected if necessary, and:
HO 4 MAR 2003 WO 001 18738 -131 (i) 9/ ng any protecting groups; and (b)

reacting an acid of the Formula V, or an activated derivative thereof, (ii)
opt i onal | Y he Fasiiemmixture-vasnagitionsé betyeenethyhaseipls asd watesr The otganis phasavwas| e

o A e e R Bl B M s, o1

form ng cajaghdsien Sulphéie afidl Bvaparatedd | Theft vwatRBusdtaingd MEBi[B4d-téfe cl aim 1 and
wherein any functional group is protected, if necessary, and: 10 (i)

renovi ng hwyxmadzmmlml@n-émy)mmndemth)dmﬂw-}momhqtgngpyndme-
oo S0 b SRR AT S0 L
inw a; iy| ag;@@m' KOXeh, OF) SHDR! 4% (hn, 2HF Q)R (K AKY, 4.62 dn SERKVL HES;
7.18 (m, 1H), 7.22 (d, 2H), 7.41 (t, 1H), 7.57 (m, 3H), 7.78 (d, 1H), 8.79 (d, 1H), 9.85 (s, 1H),
10.29 (s, 1H); Mass Spectrum: M+H" 616.
Trifluoroacetic acid (1 ml) was added to a stirred solution of a portion (0.308 g) of the
10 material so obtained in methylene chloride (1 ml) which had been cooled to 0°C. The
reaction mixture was stirred at ambient temperature for 18 hours. The mixture was
evaporated and the residue was triturated under diethyl ether. The solid so obtained was
dissolved in water (5 ml) and basified by the addition of potassium carbonate. The resultant
precipitate was collected, washed with water and dried under vacuum to give the title
15 compound (0.215 g); NMR Spectrum: (DMSOd,) 1.38 (m, 2H), 1.83 (m, 2H), 2.12 (s, 3H),
2.45 (m, 2H), 2.84 (m, 2H), 3.42 (t, 4H), 3.62 (t, 4H), 4.41 (m, 1H), 7.01 (d, 1H), 7.08 (d,
1H), 7.17 (m, 2H), 7.33 (t, 1H), 7.41 (m, 2H), 7.47 (m 1H), 7.7 (d, 1H), 8.18 (d, 1H), 9.78 (s,
1H), 10.22 (s, 1H); Mass Spectrum: M+H" 516.
The 3-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid used as a starting material
20 was obtained as follows :-
N-tert-Butoxycarbonyl-4-hydroxypiperidine was obtained from a commercial source,
for example from Neosystem, F67100, Strasbourg, France, or was prepared by the following
procedure. A solution of di-tert-butyl dicarbonate (53.9 g) in methylene chloride (100 ml)
was added dropwise to a stirred mixture of 4-hydroxypiperidine (25 g), triethylamine (50 ml)
25 and methylene chloride (250 ml) which had been cooled to 0°C. The resultant mixture was
« allowed to warm to ambient temperature and was stirred for 18 hours. The mixture was
evaporated and the residue was purified by chromatography on silica a 2:1 mixture of
isohexane and ethyl acetate as eluent. The oil so obtained was dried under vacuum at 60°C to
give N-tert-butoxycarbonyl-4-hydroxypiperidine as a white solid (49.1 g); NMR Spectrum:
30 (DMSOdg) 1.39 (s, 9H), 1.55 (m, 2H), 1.78 (m, 2H), 2.95 (m, 2H), 3.76 (m, 2H).

Diethyl azodicarboxylate (1.95 ml) was added dropwise over 5 minutes to a stirred
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Example 27
N-{3-[3-(1-tert-butoxycarbonyipyrrolidin-3-yloxy)benzamido}-4-methylpheny1}-

20 2-morpholinopyridine-4-carboxamide and
N-{4-methy}-3-(3-pyrrolidin-3-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide

Using an analogous procedure to that described in the first paragraph of Example 26,
3-(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid was reacted with

25 N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give
N-{3-[3-(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamido}-4-methylphenyl} -
2-morpholinopyridine-4-carboxamide; NMR Spectrum: (DMSOd,) 1.42 (s, 9H), 2.15 (s, 2H),
2.22 (s, 3H), 3.44 (m, 3H), 3.55 (t, 4H), 3.6 (m, 1H), 3.77 (t, 4H), 5.18 (m, 1H), 7.13 (d, 1H),
7.21 (m, 1H), 7.37 (m, 2H), 7.5 (t, 1H), 7.56 (s, 1H), 7.61 (d, 2H), 7.81 (d, 1H), 8.3 (d, 1H),

30 9.9 (s, 1H), 10.31 (s, 1H); Mass Spectrum: M+H" 602.
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15 of Example 26 which is concerned with the preparation of starting materials,

N-tert-butoxycarbonyl-4-hydroxypiperidine was reacted with ethyl 4-hydroxybenzoate and
the crude reaction product was purified by column chromatography on silica using
increasingly polar mixtures of methylene chloride and methanol as eluent. The product so
obtained was hydrolysed with sodium hydroxide using an analogous procedure to that

20 described in the third paragraph of the portion of Example 26 which is concerned with the
preparation of starting materials. There was thus obtained the required starting material;
NMR Spectrum: (DMSOd,) 1.38 (s, 9H), 1.51 (m, 2H), 1.9 (m, 2H), 3.15 (m, 2H), 3.64 (m,
2H), 4.65 (m, 1H), 7.03 (d, 2H), 7.84 (d, 2H); Mass Spectrum: M+H" 322,

25 Example 30
N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}-
2-morpholinopyridine-4-carboxamide
Using an analogous procedure to that described in the first paragraph of Example 26,
4-(2-methylthiazol-4-ylmethoxy)benzoic acid was reacted with N-(3-amino-4-methylphenyl)-
30 2-morpholinopyridine-4-carboxamide. The reaction product was purified by column

chromatography on silica using a 97:3 mixture of methylene chloride and methanol as eluent.
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obtained as follows :-
A mixture of 4-chloromethyl-2-methylthiazole (13.3 g), ethyl 4-hydroxybenzoate
(10 g), potassium carbonate (24.9 g) and DMA (200 ml) was stirred and heated to 80°C for
18 hours. The mixture was cooled to ambient temperature and poured into water (1300 ml).
10 The resultant precipitate was isolated and dried. There was thus obtained ethyl
4-(2-methylthiazol-4-ylmethoxy)benzoate (15.34 g); NMR Spectrum: (DMSOd,) 1.38 (t, 3H),
2.74 (s, 3H), 4.35 (m, 2H), 5.2 (s, 2H), 7.01 (d, 2H), 7.15 (s, 1H), 7.99 (d, 2H).
A mixture of the material so obtained, sodium hydroxide pellets (3.33 g), water (8 ml)
and ethanol (300 ml) was stirred at ambient temperature for 18 hours. Water (50 ml) was
15 added and the bulk of the ethanol was evaporated. The residue was acidified to pH4 by the
addition of 1IN aqueous hydrochloric acid solution. The precipitate was isolated and dried.
There was thus obtained the required starting material (13.23 g); NMR Spectrum: (DMSOd,)
2.63 (s, 3H), 5.17 (s, 2H), 7.09 (d, 2H), 7.58 (s, 1H), 7.87 (d, 1H), 12.58 (br s, 1H).

20 Example 31
Using an analogous procedure to that described in Example 7, the appropriate

N-[3-(3-hydroxybenzamido)-4-methylphenyl}heteroarylcarboxamide was reacted with the
appropriate alkyl chloride to give the compounds described in Table VI.

Table VI
25

. Me
. CONH NHCO — Q2

30
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10% () - csdva &cs_HEIAGLRyPERiBAHTE fobtalried by e fehetih D& Hehzf bW endic abil 10

(1.7 g) and oxalyl chloride (0.77 mi) using a conventional procedure] was added to a stirred

10 mixture of N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (1.94 g),
pyridine (1.05 ml) and methylene chloride (45 ml) and the reaction mixture was stirred at
ambient temperaturefor 18 hours. The precipitate so obtained was isolated and dried. There
was thus obtained N-[3-(3-benzyloxybenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide as a solid (2.95 g); NMR (DMSOd;) 2.21 (s, 3H), 3.64 (d, 4H), 3.75 (d, 4H),

15 5.18 (s, 3H), 7.22 (m, 3H), 7.4 (m, 6H), 7.57 (m, 4H), 7.81 (s, 1H), 8.21 (d, 1H), 9.9 (s, 1H),
10.53 (s, 1H); Mass M+H" 523,

A mixture of the material so obtained, 10% palladium-on-carbon (0.3 g) and methanol
(450 ml) was stirred under an atmosphere of hydrogen gas for 18 hours. The mixture was
k) filtered and the filtrate was evaporated. The residue was purified by column chromatography

20 onsilica using a 9:1 mixture of methylene chloride and methanol as eluent. There was thus
obtained the required starting material (1.2 g); NMR (DMSOd,) 2.19 (s, 3H), 3.49 (t, 4H), 3.7
(t, 4H), 6.95 (m, 1H), 7.09 (d, 1H), 7.3 (m, 4H), 7.4 (d, 1H), 7.57 (m, 1H), 7.78 (d, 1H), 8.24
(d, 1H), 9.67 (s, 1H), 9.78 (s, 1H), 10.27 (s, 1H); Mass M+H" 433,
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) On further elution of the chromatography column referred to in Note €) immediately
above, an isomeric product was obtained. The product of Example 31(6) so obtained gave the
following data : NMR (DMSOdy) 1.62 (m, 1H), 1.84 (m, 3H), 2.14 (m, 2H), 2.19 (s, 3H), 2.28
20 (s, 3H), 2.62 (m, 4H), 3.53 (t, 4H), 3.71 (t, 4H). 4.71 (m, 1H), 7.12 (m, 2H), 7.24 (m, 2H),
7.46 (m, 4H), 7.8 (s, 1H), 8.29 (d, 1H), 9.86 (s, 1H), 10.3 (s, 1H); Mass M+H 544.

Example 32
N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-3-(4-methylpiperazin-

25 1-yI)-2-nitrobenzamide

\ In an analogous procedure to that described in Example 15, N-[2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro-2-nitrobenzamide was reacted
with 1-methylpiperazine to give the title compound; NMR Spectrum: (DMSOd) 2.84-2.89
(m, 4H), 2.92-3.08 (m, 4H), 3.58-3.61 (m, 4H), 3.81-3.84 (m, 4H), 6.95 (d, 1H) 7.09 (s, 1H),

30 7.10(d, 1H), 7.41-7.44 (m, 2H), 7.53 (d, 1H), 7.76 (d, 1H), 7.96 (s, 1H), 8.04 (s, 1H), 8.3 (d,
1H); Mass Spectrum: M+H" 560.
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15
Exampie 33
N-[2-methy}-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino-
3-(4-methylpiperazin-1-yl)benzamide

In an analogous procedure to that described in Example 16, N-[2-methyl-

20 5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-(4-methylpiperazin-1-yl)-
2-nitrobenzamide was reduced catalytically to give the title compound; Mass Spectrum:
M+H" 530.

Example 34
25 N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-
5-(3-dimethylaminopropylamino)-2-nitrobenzamide
In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-chloro-2-nitrobenzamide was reacted
with 3-dimethylaminopropylamine to give the title compound; NMR Spectrum: (DMSOdj)
30 1.6-1.72 (m, 2H), 2.12 (s, 6H), 2.22-2.28 (m, 5H), 3.2-3.25 (m, 2H), 3.5-3.54 (m, 4H) 3.69-
3.73 (m, 4H), 6.65-6.68 (m, 2H), 7.04 (d, 1H), 7.2 (d, 1H), 7.25 (d, 1H), 7.29 (t, 1H), 7.68 (d,
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$. s$10%* & () In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-S-chloro-2-nitrobenzamide was reacted
with N-(3-methylaminopropyl)-N-methylamine to give the required starting material; NMR

20 Spectrum: (DMSOdy) 1.61-1.74 (m, 2H), 2.35 (s, 3H), 2.26 (m, 3H), 2.38-2.44 (m, 2H), 3.09

(s, 3H), 3.5-3.55 (m, 6H), 3.7-3.74 (m, 4H), 6.78 (s, 1H), 6.84 (d, 1H), 7.14 (d, 1H), 7.21 (d,
1H), 7.27 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.04 (d, 1H), 8.27 (d, 1H), 9.83 (s, 1H), 10.55 (s,

1H); Mass Spectrum: M+H"* 562.

25 Example 36
N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}dibenzofuran-
4-carboxamide

4-(2-Methylthiazol-4-ylmethoxy)benzoic acid (0.095 g) was added to a stirred mixture
of N-(3-amino-4-methylphenyl)dibenzofuran-4-carboxamide (0.12 g), diisopropylethylamine

30 (0.2 ml), 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate(V)

(0.134 g) and methylene chloride (22 ml) and the mixture was stirred at ambient temperature
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Dibenzofuran-4-carboxylic acid (1 g) was added to a stirred mixture of 4-methyl-

3-nitroaniline (0.717 g), diisopropylethylamine (1.64 ml), 2-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate(V) (1.79 g) and methylene chloride (50 ml)
and the mixture was stirred at ambient temperature for 16 hours. The mixture was evaporated
15 and the residue was partitioned between methylene chloride and a saturated aqueous sodium
bicarbonate solution. The organic phase was dried over magnesium sulphate and evaporated.
The residue was triturated under isohexane and the resultant solid was isolated. There was
thus obtained N-(4-methyl-3-nitrophenyl)dibenzofuran-4-carboxamide (1.22 g); NMR
Spectrum: (DMSQdy) 7.4-7.6 (m, 4H), 7.8 (d, 1H), 7.9 (d, 1H), 7.98 (d, 1H), 10.78 (s, 1H);
20 Mass Spectrum: M+H"347.
A mixture of the material so obtained, iron powder (1.97 g), glacial acetic acid
(0.72 ml), ethanol (36 ml) and water (3.6 mi) was stirred and heated to 100°C for 5 hours.
The reaction mixture was cooled to ambient temperature and water was added. The resultant
mixture was basified to pH9 by the addition of solid sodium carbonate and filtered. The
25 filtrate was evaporated and the residue was partitioned between ethyl acetate and water. The
i organic phase was dried over magnesium sulphate and evaporated. The residue was triturated
under isohexane and the resultant solid was isolated. There was thus obtained N-(3-amino-
4-methylphenyl)dibenzofuran-4-carboxamide (1.07 g); NMR Spectrum: (DMSQOd,) 2. 05 (s.
3H), 4.9 (s, 2H), 6.85 (m, 2H), 7.18 (s, 1H), 7.4-7.6 (m, 3H), 7.75-7.85 (m, 2H), 8.2 (d, 1H),
30 8.3(d, 1H), 10.03 (s, 1H); Mass Spectrum: M+H"317.
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Spectrum: M+H" 562.
The 3-(N-isopropylpiperidin-4-yloxy)benzoic acid used as a starting material was
prepared as follows :-
Diethyl azodicarboxylate (2.26 g) was added dropwise to a stirred mixture of
25 N-isopropyl-4-hydroxypiperidine (Hélv. Chim, Acta, 1966, 46, 693; 1.57 g), ethyl
\ 3-hydroxybenzoate (1.66 g), triphenylphosphine (3.4 g) and THF (40 ml) which had been
cooled to 0°C. The mixture was stirred at ambient temperature for 42 hours. The solvent was
evaporated and the residue was partitioned between ethyl acetate and 2N aqueous
hydrochloric acid. The aqueous phase was washed with ethyl acetate, basified to pH10 by the
30 addition of solid potassium carbonate and extracted with diethyl ether. The organic extract

was dried over magnesium sulphate and evaporated to give ethyl 3-(N-isopropypiperidin-
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2-ethylphenyl)-3-(4-methylpiperazin-1-yimethyl)benzamide (0.2 g), dibenzofuran-
4-carboxylic acid (0.133 g), 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate(V) (0.22 g) and methylene chloride (10 ml) and the mixture was stirred

25 at ambient temperature for 16 hours. The mixture was evaporated and the residue was
partitioned between methylene chloride and a saturated aqueous sodium bicarbonate solution.
The organic phase was dried over magnesium sulphate and evaporated. The residue was
purified by column chromatography on silica using increasingly polar mixtures of methylene
chloride and methanol as eluent. The material so obtained was dissolved in acetone and

30 reprecipitated by the addition of isohexane. There was thus obtained the title compound
(0.164 g); NMR Spectrum: (DMSOQOd,) 1.15 (t, 3H), 2.25 (s, 3H), 2.35-2.5 (m, 8H), 2.6 (m,
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obtained N-(2-ethyl-5-nitrophenyl)-3-(4-methylpiperazin-1-ylmethyl)benzamide (9.69 g);
20 NMR Spectrum: (DMSOd;) 1.2 (t, 3H), 2.15 (s, 3H), 2.3-2.5 (m, 8H), 2.8 (m, 2H), 3.75 (s,
2H), 7.4-7.6 (m, 3H), 7.8-7.9 (m, 2H), 8.05 (m, 1H), 8.3 (s, 1H), 10.13 (s, 1H); Mass
Spectrum: M+H" 383.

Iron powder (14.17 g) was added to a stirred mixture of the material so obtained,

ethanol (260 ml), water (26 ml) and glacial acetic acid (5.2 ml). The resultant mixture was
25 stirred and heated to reflux for 8 hours. The mixture was cooled to ambient temperature and
B basified to pH9 by the addition of solid sodium carbonate. The resultant mixture was filtered
and the filtrate was evaporated to dryness. The residue was partitioned between ethyl acetate
and water. The organic phase was dried over magnesium sulphate and evaporated. There was
thus obtained N-(5-amino-2-ethylphenyl)-3-(4-methylpiperazin-1-ylmethyl)benzamide (7.2
30 g); NMR Spectrum: (DMSOd,) 1.05 (t, 3H), 2.15 (s, 3H), 2.2-2.5 (m, 10H), 3.5 (s, 2H), 4.9 (s,
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Maize starch paste (5% W/v paste).......cccevceernnne. 2.25

15 Magnesium Stearate.........cccerverrrcrerrearressseseassasenes 3.0

(b) Tablet I mg/tablet

Compound X......ccoceveerierssessisnnnsriascssmscassssessssenis 50
Lactose Ph.EUL......ccccovininniiininniinnncniniiiiieennans 223.75

20 Croscarmellose sodium.......ccoeeriirienvcniiinssinianens 6.0
Maize Starch.......ccocveeeeerecsrinnecencerenescneinssreseseenss 15.0
Polyvinylpyrrolidone (5% w/v paste).......cc.ccu.... 2.25
Magnesium Stearate........cceeerrmureeeraneerersccrerreranes 3.0

25 (c¢) Tablet III mg/tablet
Compound X.......cccecreerrereeereasraeereerssessssssasessaroces 1.0
Lactose Ph.EUT.....uiviiiinirneiniiniicenreena 93.25
Croscarmellose sodium........ccoocciviecrrvenciirivacenene 4.0
Maize starch paste (5% W/V paste)........cceeerceneee 0.75

30 Magnesium SIEArate......cccveeeerarsaesserersessessaassasases 1.0
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Dichlorodifluoromethane............oocoeererenrennnes 1086.0
Dichlorotetrafluoroethane.............cccccvveuceneee. 191.6
15 (k)  Aerosol IV mg/ml
Compound X......ccccreeveermrneersarerasssnseeesseeseessaes 25
Soya lecithin.....cccccoeecuerrenrcrnenrecinrisneeccresaeranns 2.7
Trichlorofluoromethane..........ccccoceveceerireennnnee 67.5
Dichlorodifluoromethane...........ccccceverecececenneee 1086.0
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) 1-Dodecylazacycloheptan-2-one..........cccceueee. 50 pul
Propylene glycol...c..cocveeienrrninrecreveecneeecaenne 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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R? is hydroxy, halogeno, triflucromethyl, cyano, mercapto, nitro, amino, carboxy,
(1-6C)alkoxycarbonyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy,
(1-6C)alkylamino or di-[(1-6C)alkyl]amino;
R* is amino, (1-6C)alkylamino, di-[(1-6C)alkylJamino, amino-(1-6C)alkyl, (1-6C)alkylamino-
5 (1-6C)alkyl, di-[(1-6C)alkyl}amino-(1-6C)alkyl, amino-(2-6C)alkoxy, (1-6C)alkylamino- ~
(2-6C)alkoxy, di-[(1-6C)alkyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino. di-[(1-6C)alkyl]lamino-(2-6C)alkylamino,
N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-(2-6C)alkylamino,
N-(1-6C)alkyl-di-[(1-6C)alkyl}amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino,

10 (1-6C)alkylamino-(2-6C)alkanoylamino or di-[(1-6C)alkylJamino-(2-6C)alkanoylamino,
or R" is heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy,
heteroarylamino, N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino,
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,

15 heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(1-6C)alkyl,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,

20 N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(1-6C)alkoxy-
(1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alky! or N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino-(1-6C)alkyl,
and wherein any of the R* substituents defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH, group which is attached to a carbon atom may

25 optionally bear on each said CH, or CH, group a substituent selected from hydroxy, amino,

. (1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl,
and wherein any aryl, heteroaryl or heterocyclyl group in a R substituent may optionally bear
1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
30 (2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(1-6C)alkyl,
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hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;
qis0,1,2,3 or4; and

Q’ is heteroaryl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,

5 N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)atkylamino, N-(1-6C)alkyl-heteroaryl- ~
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoy! or heteroaryl-(2-6C)alkanoylamino and Q? is optionally substituted
with 1, 2 or 3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto,
nitro, amino, carboxy, carbamoyl, formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,

10 (1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoy],
(2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-

15 (1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-
(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,
di-[(1-6C)alkyljamino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl,
carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,
N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,

20 (1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,
(1-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(1-6C)alkoxy, N-(1-6C)alkylcarbamoyl-
(1-6C)alkoxy, N.N-di-[(1-6C)alkylJcarbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl}amino-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano-

25 (1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino,
carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,
N,N-di-[(1-6C)alkyl}carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,

30 N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
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25 and wherein any of the substituents on Q? defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH, group which is attached to a carbon atom may
optionally bear on each said CH, or CH, group a substituent selected from hydroxy, amino,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl,
and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q* may optionally
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(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-{(1-6C)alkyl]carbamoyl,
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R* is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,

25 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,

\ 3-dimethylaminopropoxy, 3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl,
pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, piperazinyimethyl,
4-methylpiperazinylmethyl, 4-acetylpiperazinylmethyli, plpendmyloxy,

30 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3- (pyrrohdmyl)propoxy,
2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 2-(morpholinyl)ethoxy,
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3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 3-(piperazinyl)propoxy,
2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy;
q is 0; and
5 Q?is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, ~
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl,
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2
substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl,
10 ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino,
diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy,
2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy,
2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy,
15 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy,
3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl,
piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl,
4-acetylpiperazinylmethyl, piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy,
20 3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy,
2-(morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy,
3-(piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy;
or a pharmaceutically-acceptable salt thereof.
25
B 6. An amide derivative of the Formula I according to claim 1
wherein R? is methyl;
mis 0 ormis 1 and R' is hydroxy, fluoro, chloro, amino, methyl, methoxy, methylamino or
dimethylamino;

30 eachofpandqisO;
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4-(2-hydroxyethyl)piperazin-1-ylmethyl, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
1-benzylpiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,

15 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 2-hydroxy-3-pyrrolidin-1-ylpropoxy, 2-hydroxy-
3-piperidinopropoxy, 2-hydroxy-3-morpholinopropoxy, piperidin-4-ylamino,
1-methylpiperidin-4-ylamino, 1-benzylpiperidin-4-ylamino, 2-pyrrolidin-1-ylethylamino,

20 3-pyrrolidin-1ylpropylamino, 2-morpholinoethylamino, 3-morpholinopropylamino,
2-piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin-1-ylethylamino,
3-piperazin-1-ylpropylamino, 2-(4-methylpiperazin-1-yl)ethylamino,
3-(4-methylpiperazin-1-yl)propylamino, 2-(1-methylpyrrolidin-2-yl)ethylamino,
3~(1-methylpyrrolidin-2-yl)propylamino, 2-dimethylaminoethylaminomethyl,

25 3-dimethylaminopropylaminomethyl, 3-dimethylamino-2,2-dimethylpropylaminomethyl,

'\ 2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 3-pyrrolidin-1-ylpropylaminomethyl,
2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 2-piperazin-
1-ylethylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl and 2-pyridylmethoxy;
and Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from

30 pyrrolidin-1-yl, 3-hydroxypytrolidin-1-yl, 2-hydroxymethylpyrrolidin-1-yl, morpholino,
piperidino, 4-hydroxypiperidin-1-yl and piperazin-1-yl;
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N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-2-morpholinopyridine-

30 4-carboxamide,
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N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-5-morpholinopyridine-

20 3-carboxamide,
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-piperidinopyridine-
4-carboxamide,
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-2-(3-methylpiperidin-
1-yDpyridine-4-carboxamide,

25 N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-2-homopiperidin-

\ 1-ylpyridine-4-carboxamide,
N-[4-methyl-3-(4-morpholinomethylbenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide,
N-{3-[3-(3-dimethylamino-2,2-dimethylpropylaminomethyl)benzamido]-4-methylphenyl}-

30 2-morpholinopyridine-4-carboxamide,
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N-{3-[4-(3-dimethylamino-2,2-dimethylpropylaminomethyl)benzamido}-4-methylphenyl} -
2-morpholinopyridine-4-carboxamide,
N-(3-{4-[N-(3-dimethylaminopropyl)-N-methylaminomethyl}benzamido }-4-methylphenyl)-
2-morpholinopyridine-4-carboxamide,
N-[4-methy]-3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine- -
4-carboxamide,
N-[4-methyl-3-(3-pyrrolidin-3-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide,

N-{3-[3-(N-methylhomopiperidin-4-yloxy)benzamido]-4-methylphenyl } -
2-morpholinopyridine-4-carboxamide,
N-(3-{3-[2-(N-methylpyrrolidin-2-yl)ethoxy]benzamido } -4-methylphenyl)-
2-morpholinopyridine-4-carboxamide,
N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}-2-morpholinopyridine-
4-carboxamide and

N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl} dibenzofuran-
4-carboxamide;

or a pharmaceutically-acceptable salt thereof.

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

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

which comprises :-
(a) reacting an aniline of the Formula II

(RY) R3
m )
R4 H,N |
NH,

with an acid of the Formula III, or a reactive derivative thereof,

HO,C — (CHy), Q? I

II

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

claim 1 and wherein any functional group is protected if necessary, and:
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() removing any protecting groups; and

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

ester;

(b)  reacting an acid of the Formula V, or an activated derivative thereof,

(R, o -
5 R4 O—H \Y%
with an aniline of the Formula VII
R3
(R?),
H,N

H
/

N\

O (CHy)— Q2 VI

under standard amide bond forming conditions, wherein variable groups are as defined in
claim 1 and wherein any functional group is protected, if necessary, and:
10 @) removing any protecting groups; and

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

ester;
() for the preparation of a compound of the Formula I wherein R', R? or a substituent on
Q? is (1-6C)alkoxy or substituted (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylamino,

15 di-[(1-6C)alkyl]lamino or substituted (1-6C)alkylamino, the alkylation, conveniently in the
presence of a suitable base, of an amide derivative of the Formula I wherein R', R* or a
substituent on Q is hydroxy, mercapto or amino as appropriate;

(d)  for the preparation of a compound of the Formula I wherein a substituent on Q? is
amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, substituted (1-6C)alkylamino, substituted

20 N-(1-6C)alkyl-(2-6C)alkylamino or a N-linked heterocyclyl group, the reaction, conveniently
in the presence of a suitable base, of an amide derivative of the Formula I wherein a
substituent on Q’ is a suitable leaving group with an appropriate amine;

(¢)  for the preparation of a compound of the Formula I wherein R', R* or a substituent on

Q? is (1-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a compound
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of the Formula I wherein R, R? or a substituent on Q* is amino;
(f)  for the preparation of a compound of the Formula I wherein R' or a substituent on Q?
is (1-6C)alkanesulphonylamino, the reaction of a compound of the Formula I wherein R! or a
substituent on Q’ is amino with a (1-6C)alkanesulphonic acid, or an activated derivative
5 thereof; or -
(g)  for the preparation of a compound of the Formula I wherein R' or a substituent on Q?
is carboxy, carboxy-(1-6C)alkyl, carboxy-(1-6C)alkoxy, carboxy-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino or carboxy-(2-6C)alkanoylamino, the cleavage of a
compound of the Formula I wherein R' or a substituent on Q? is (1-6C)alkoxycarbonyl,
10 (1-6C)alkoxycarbonyl-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkoxy,
(1-6C)alkoxycarbonyl-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino or (1-6C)alkoxycarbonyl-(2-6C)alkanoylamino as appropriate.

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

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

in association with a pharmaceutically-acceptable diluent or carrier.

13.  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

20 for use in the treatment of medical conditions mediated by cytokines.



