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also known that, in certain cellular systems, TNFa production precedes and mediates the
production of other cytokines such as IL-1.

20 Abnormal levels of cytokines have also been implicated in, for example, the
production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes.,
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
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn’s

30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and

respiratory disease (especially asthma, bronchitis, allergic rhinitis, adult respiratory distress
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20 TNFa (The Lancet, 1994, 344, 1125 and British Journal of Rheumatology, 1995, 34, 334).

Thus cytokines such as TNFo and I1.-1 are believed to be important mediators of a
considerable range of diseases and medical conditions. Accordingly it is expected that !
inhibition of the production of and/or effects of these cytokines will be of benefit in the
prophylaxis, control or treatment of such diseases and medical conditions.

25 Without wishing to imply that the compounds disclosed in the present invention
possess pharmacological activity only by virtue of an effect on a single biological process, it
is believed that the compounds inhibit the effects of cytokines by virtue of inhibition of the
enzyme p38 kinase. p38 kinase, otherwise known as cytokine suppressive binding protein
(hereinafter CSBP) and reactivating kinase ‘(hereinafter RK), is a member of the mitogen-

30 activated protein (hereinafter MAP) kinase family of enzymes which is known to be activated

by physiological stress such as that induced by ionising radiation, cytotoxic agents, and
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wherein X is -NHCO- or -CONH-;
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20 R'is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl,
formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (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]carbamoy],
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(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,
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on Q may optionally bear 1 or 2 substituents selected from hydroxy,

hal oge $0) al kyl, 1- 6C) al koxy, carboxy, (1-6C) al
N-( 1- 6 ool SI]lcarbarmyI N - di- ((1-60) al kyl ) car bamoyl %@E‘I"E’g oyl |

am no, ( I -6C)al kyl am no, -(( 1-6Q al kyl] am no, haI ogeno-( 1-6C) aI kyl ,
hydroxy-( 1-6Qal kyl, ( 1- GC) al koxy- ( -106C) al kyl , cyano-( 1- GC) al kyl ,
am no-( 1-6C)al kyl, 30 ( 1-6C)al kyl am no-( 1-6C)al kyl, -[{ 1-60C) al kyl J

am no- (heler@@cﬂlk()l%(})aﬂdékﬁﬂf&i’er@é%lylﬁmincﬁQ)-@l' B&Ia;lmihe@mcycl Iammo

phar maceuti call y- acceptabl e salt ‘or in-vivo-cleavabl e ester thereof: 10
J U L Heogowolgdl m)atkymmsm&/l gedalkyl-hateroexdelt! -6Eatkylamino,

3(5b nzam do- 2- phe 3, 4-dih U|nzoI|n4one

3-[5- ( I‘PSFEY:}%*HEE 'PH%B}“OZ%S WF&E@%IOPY@W Iﬁ]/g BY‘HY syleh@aerlnazol i n- 4- o
ne and

3- 5-(4h eter’? Wc l%nézc alkgos)ylgm et Il}y %gdyh( gC?%It(%x%(lﬁcgalgyhh re {)Ot%cmazol i n-4-
one & g 1e6@lkgEaninb-(I H6Q)hiks] sPEQi {6 alkyBhstetobgclylettPaC)alky Bimiad-K b Chanegludes

straight-chain and branched-chain alkyl groups such as propyl, isopropyl
and t er@-Blkys 2 (kAE)EBYlenydigey &9URy| groups such as cycl opropyl

| obut vl I I t di vi dual
iyl S ER RO P R S EE R OB porBBYBH WELERSERGRs SOV o1 on
on ly, r\%i%ﬁ NRBRhEPtd NEArkbAl Hﬁa‘m%ﬁh@ﬂe%mﬁﬁ NHickRdks lithched BHP SarBbie BofSmay
"I sopropyl" are specific for the branched- chai n 10 version only and

r ef er engE®nally beationi edolakaid {iH wal(t) grgepa pebstiteht setectedyimino hpdroyy, andne,
specific for that 5- red ri.n n| An anal ggous convention applies to
ot hel? gén %%Mégfaﬁ% %wélﬁpqhel% 6§)§I§yle14w;e¢n3%etﬁm&%1yhet hoxy, ot hoxy,
cyclo r R c I ! ].Nno,
o1 y! AR Y ABRAHY cerdel NI AR AbshRRhAes Oty BN

i ncl udes ot swbshiytients setectedi fecbxhyxlyammyphalbganxoc(loﬁm)‘aWyl 1b-cyatkoby leabbry and
N-cycl ohex | - N- et hyl am no. is to be understood that, insofar as certain

of the ¢ ycay Olﬁdrﬁtﬂlé@aﬁ%’fqam%dﬁﬁ dialt [ 6)alkylijcartemaydal |y acti ve

Cnvent s oror ek mftd. (S PRRR, S0 S ORUITR e RSB RO e o

for m%hjfd}oﬂﬂﬁ%@mylt (1860 YRRk lﬁx -6¢)aikiyhichhrd- nlgéc)all@klaﬁﬁﬁo-(l-acwﬁl cul ar

TNF. The synthesis 20 of optically active forns may be carried out
st andar d-6€xhnilanme- (df6<b)ag<afhlct: [Chemjadly jamind-(1-kGalkyj aryk dnd awlt(,l-ﬁ‘("dalkerkanpl e
by synthesis fromoptically active starting materials or by resolution of a
racem c® I‘so¢ﬁ1 Gl arl y, inhibitory properties against T NF nmay be

eval uat pelidigidRdk, B o?&ﬁ@ A forbARAIYA! Yo, IR BNELRE RS cathokg, her el naf ter

Sui t abl e val'ues f or eneric radicals referred to above include those

set out (IlbéCmikox®Barbosyli (hé@)allv;dj @e6Chatkeryl, (2-6Qalkyawl, i(1-6C3alkoxyl,, far a
substjtue n Q when jt is_ar or, for the aryl group within a R

subs%b ﬂlegﬁg)ag‘fyl%mtt}ogqrcdbﬁ(lcgc l%gma‘l‘i‘“ﬁo’subst| tuent on Qis, for exanple,
phenyl , pB qgay onapht hyl or fluorenyl,

pref er alk}l i é%?ln ﬁ'%@éléﬂl fg{;ﬁg lgﬂue or 5@2&@{’ Qwhen it is heteroary, for

t he hetqﬁ@a,rlylz gopYpand thin a R 30 substituent or a Qgroup, for a
substituent on when it is heteroaryl or for the heteroaryl group within a

subst i t Qelgerdrargioxy, arybf-6&kakerey, aglanaing it(l ©Dalkyl-arglagtipmer ed nonocyclic

oi oyel | B RGCHRURRIES N SRR Ch kB g ey 11 U5 o five

ring 2bea@1§ﬁ§m1a§ﬁh6 qmgylfzma&heyu mearylsmﬁhaﬁﬁ?n W%Qbélm{oylairﬁﬁo exanpl e

furyl, pyrrolyl,; thienyl, oxazolyl, isoxazol i'm dazol yl pyrazol yl,
t hi azol - 7CD<az@tdalladdIey¢rpa1wkd1@teaanykay, hdwradwbcﬁbﬁ})alkomw la:z@bgab'lammﬂ r azol yl,

DYz of ulsEFCS o st on S ERC Bkartins; Rehoog SRR By
benzot h'(ﬁ%@pﬂkylafnm%gieyaﬁryllem%gﬁﬁqaﬂxIeroagﬁhmpI%b%ai}lﬁequ' nol yl,

qui nazol'l ny qui noXal I ny ci nno napht carbazolyl,
di benzoiN+hewsidlaryledrbanaylt Nl-hmmmyﬂsul;ﬁxa&o@l chetedmdvmze&(l)akkpﬂmtrhammox ant henyl ,
di benzo- 1, 4-di oxi nyl, phenoxathlln henoxazi nyl, dibenzothiin

phendOhibigterasyrlyl.thetespesichdaxy. em%w Dalkigxy, hgteracyelylsming, N-(kr gISIachfIyI or

phenant f I Yy azol yl ,
phenant 1eg$cg§1yaar§1]n% FE@RYa e ai@%mns% R erob B2 Y
pyrimdinyl, pyrazinyl, benzof uranyl i ndol yl, benzot h| enyl , benzoxazol yl,
benzi ni dazol yl, benzot hi azol yl, i ndazol yl, benzof urazanyl , qui nol yl ,

i soqui nol yl, quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl,
dlbenzofuranyl dlbenzothlophenyl or xanthenyt nore preferably furyI



10- menber ed nonocyclic or bicyclic ring with up to five heteroat difsJuL 2003
sel ected from oxygen, 20 nitrogen and sul phur, for exanple oxiranyl,
oxetanyl, azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrollnyl

pyr r ol gd M dazol inyl, imdazolidinyl, pyrazolinyl i nyl,

1, 1-di g&@c’n sot hi azol i di nyI nmor phol i nyl, tetrahydro-1, f&#@@ﬁ’ﬂ%’?

1, 1-di oxot etrahydro-1, 4- thlazinyl, pi peri di nyl, honnpiperldlnyl

pi perazi nyl, honopi perazinyl, dihydrop¥ti dinyl, tetxahydropyri di nyl ,

di hydropyrim di nyl or 25 tetrahydropyrimdinyl or benzo derivatives thereof
such ag1-3C3aldti/laytine ierzedyeracybonydadind, hxeioeRE s BHd)rEythmo' ndol i nyl ,

I soi ndol i nyl, chromanyl and isochromanyl, preferably azetidin-1-yl,
3 pyrr &- hﬁemx.\yplylq@ybaxmyldﬂﬂleggrgqycl)ﬂwlplaﬁmwl ar Retgrocyclyl-(2- 6C)alkanoylamino,

1 - di hi | dj
1 G SR DR nE st i 17 0B 3 bt selgeted Sropm hydipe beloganor 1
h | . A
S‘JT?QLF‘Z%%FE‘S@*%%W%%&’ [REcal il BEIRE bitpde cafmBOTRRRE PECTETY
substsi (&M alkemsyl, (206CmKamyl, €] - GE)ﬂkoml,r(ﬂcﬂ(])dkyﬂyﬁlo,(l @)hmy&hlphﬂg‘w WO

00/ 551S3 PCT/ GB00/ 00912 -15 2-t hioxaopyrrol.i - oxol m dazol i di nyl ,
2-t hi oxbitfdkylspingpayl, (1- écw@ﬂwam é}‘i‘/@'T6C)Qlk5]-]WWO@%@EW%VW‘POH}’I

2,5-d 2 t abl I f

2,9 RePLBLIARRLARY) RN FReSARURSHIAIAN o dupalfoL o val ve for ©
bi cycl I(@@@)alkm@dmw@alﬁﬁd@mnmbnm @Lm)amlsabpﬁbﬂ@ylopyl cycl obutyl,

cycl openty ycl ohexyl, cycl oheptyl or bicyclo[2.2.1 ]heptyl preferably
cycl obLM Mdl Kwpﬁkmﬂwlfhwldﬂé@]ﬂmneﬂwoohbpm}d g (o6 €)atirydf er a]?l y

cycl ui ues var or r. for various
subsh t et'é X6 thin R
)b T aikgnesaRspny R, se e el 8L ks meFonn s GBI 65

o o0 A1 Rl RS PABI, IO U BRI o0 O
: et hyli- [(l%@}dlkylhmmykl-6(3&ikylop§ﬂboxjﬂéf-5€ibnlkw1Gl @)alkﬁbyktaytbqnyamcéommyl and

6yc| ohexyl; for 6C) vinyl and a for (2-6C) alkynyl: ethynyl
and 2- ﬁ@@&mw#415f§)¢15y1 E‘-IIUB@HWéWb%lH&)@a]&,oxy propoxy, i Sopropoxy,

I
(1560 MRS st bt EUT SRS, IR 52- BE Rt o B SR no
and mqh@@mbﬁmm@cﬁmm icydufo-(1~6C)aakdsiy! J:a%BM}»O(I @E)@&bﬂ | ami no,
di ethyl ami no and N-ethyl 20 N-nethylam no; for -60) a koxycar bonyl :
met hox ;(é-&ﬂa@lﬂfyxycaébmyﬁb-é%hgxx cprﬁv@pwirélaéﬁbﬂsqualﬂdl t@)ﬂkbéﬂltbﬁlyl@ﬂk bonyl ;

o OSSR i (BRI AfFEPERRR 2

N- di net - o hyl car bar noyl ;
for (2- %*SCQF’&‘Z?S?*“) D e kgt o Y

f | uor or@t66)hlkytaimioe omysiroeyi-(2-6C tigianing, (1-6CTallkexy € 28 Mslkylathin cyaroret hyl |

dib rfdm( T%%}Xjkyla%?mg, calrllzjgxryoﬁt g]é()alky%argﬂlloog logé)aﬁcoxfegardbonyf) { 10 gB)aﬁk)Xammo
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)alkyllamino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,

25 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-
(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alky!-
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-

30 (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-

-~



VIO 00/ 551 53 -16 PCT/GBOOI 00912 1 0 J U L 2003 for hydroxy-( 1-6C)a kgl 20
hydr oxynet hyl , 2-hydroxyet hyl, 1-hydroxyethyl and 3-hydroxypropyl; for .
(1-6C) al koxy-(1-6C)al kyl : met hoxynet hyl, et hoxynet hyl, 1-methoxyethyl,
2- met h¥Y0W$pEE3  2- et hoxyet hyl and 3-net hoxypropyl; 5 forcryesoadi26C) al kyl :
cyanornet hyl, 2-cyanoethyl, 1-cyanoethyl and 3-cyanopropyl; for am no-(
1-6C) al kyl : am nonet hyl, 2 am noet hyl4, 1-am noet hyl and 3-am nopropyl; for
( 1-60C)al kyl ami no-( 1-6C)al kyl : nethyl’am nonet hyl, ethyl ani nonet hyl ,

101- met hyl ami noet hyl , 2- hyl am noet hyl , 2- et hyl ani nget hyl

d
3- et hyAH%) N&B’P%’meoﬁ‘yaa? L PE B PTRON {2 BE)MRgAvarine,

gl 3? ?TQ%KL ﬁgﬁc{éﬁﬂqnyp{fé% a‘m@%‘%’%%’%m @él&&?ﬁ @ﬁg%\%l’ues for R or Q

and suiN- bbe: AR lUﬁfbaxfn@ I-@- ﬂdah& &finoQ N, MR di-Q1 -6Q) kIR Gl e Bamb it
aryl-(1 gC I)kyil] benz Iy A 6‘:gﬁen I)gthnl e@;]gfrl] Ip}r 09] aarzlr(rijle henyl pr opyl ;

for aryk-6 )a_lkarxg}émmyaxb@nz( +6c§3<)91kamylanmn yd@@lﬂm}ammm(zé@al yieinoxy and

2- ht f
i PR RSP BHRR b et S0 Ry hdp hcSPeons

I I t. d
3 %heﬁiﬂf%%%y*%‘mﬁnmo@%ﬂoﬁe@*‘?m %?2?%" e W’aﬁf‘%ﬁa@f@lwwwm
N- benz Y I -6kF)aiiy fayrl inoy acay i @binoy axatsumhanylamn’mehlz&rmsdkphandyIZaMkpht hoyl ar ni no;
aryl sul ghonyl am no: benzenesul phonyl am do; f

N-aryl é Mpowlﬁﬁ’éngqt%fa?’b%mm%ﬂ1@%)@9‘0’5 QF‘}?%WV Ihﬂﬁﬁ*i@ﬂﬂil sul phanoyl ;

ESi or OSSR R BRRG pe- RRC BRI B RS e RAB RORPE / RRThE
2 2 - 2003 WO 00/ 55153 - 17
2 e agshand 92‘?@?@‘?"}”%‘%*"3“%%‘;’23 reb o oot net hoxy and

2- het edl@mrgaretsnwklynylﬁmmow et@gyuafllﬂ@whamv efaroptsaitE-66)alkanoylamino,

EZ?‘Z?QZ\'&ME&-M R 116EDRRSh A RO - ARy 1 pr opyl am no

5 for Ng(ibchsiksl Kéférbﬁ'@l er- @@§a)lkylﬁmilrr06@)6¢)!§ﬂ€gﬁ'Hbt@R)cyclyl heterocyclyl-

N- net hyt het eroaryl nmet hyl am no and hyl - 2-het er oaf yl et hyl"am no; for-
het er oa(ﬂ>,GC)(1]2<-yB(h):tclrcb«amkyidxanhcterocmyb@la@@)ﬁlkaxygtmta@hycb(&aimno N- (1-6C)a1ky1-

3- het | C k 1- 6 | kyl :
et 3&»%%%@%%%ahgxprocn@ylzcln€¢>@ el Ry mesgracyeliis O & ¢

3heter r o] 1-6C) al kyl :

et or odr PR RER T oS AR, Mepod PR BIaT | o9

3- het eme;érmwmmphanmmhwmcyklyf (i@t:)ztmz(nognaﬁﬁ:)caIhkgekodyetw{naqwk()xy-

1- 6C) al kyl am no . N-het eroaréll met hyl N- met hyl am nonet hyl ,

N—(2 h e ‘P Y ABHROT "Nll AlER-HFLBHOS V
ddeioat |1é #nél ﬁ Dadky! HyoCakear! @(h@@é Ik

thy f terocyclyl-(1-6C)al kyl: heterocyclyl net hyl,
het er(ocyc)i ﬁsi lﬁ%b At fgﬁa} eéterocycl yl propyl and 3-heterocyclyl propyl; for
het ez(pqupysl gl(bgaﬁ@jawgpa(ma@ﬁuqn@&md @@iphoxy and 2-heterocyclyl et hoxy
for N-( 1-60C) al kyl - heteroﬂ?/cl ylam no: | het er ocycl yl am no;, for

het er o@]@lwherelneﬁﬁp&ﬂmh thents hreQedquyéhsrb cfhsﬂ ‘ah!phcompnses a CH, group

& ?iz EE?C%E)HY L Fé‘i @g,gq%gﬂ%n 91%8 g)? a%c 1%81%01? Pgattag?ne% to a carbon at<|)m ma; f
me Cdﬁﬁﬁllang H¥k Sﬁ 28 §y4 el BPCW%r&ﬂ‘g%Béﬂtu&’t Qél&&é@ﬁ%ﬁl Wéﬁ‘—&)ﬁy affthdl0; for

het er o noyl arfi no: rocycl yl acetam do arn

3- het er(@e§Clajitoxy pfii-6Dmlkythmind adi-[lle6€Jaticy ainpho 41t HeEyadjlctydxy - (1- 6C) al kyl :

het er ocyc] y| met hoxynet hyl
25 a%lnd v¥r erein anyyaryl he%eroaryl or heterocyclyl group in a substituent 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, di-[(1-6C)alkyl}amino, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,

30 (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;

or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof;
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30 2-heterocyclyl et hoxynet hyl and 3-heterocycl yl propoxynet hyl ; 10J UL
2003 WO 00/ 55153 PCT/ GB00/ 00912 - 18 for heterocyclyl-( 1-6C)al kyl am no-( |
-6C) al kyi : heterocycl yl net hyl am nonet hyl , 2-heterocycl yl et hyl am nonet hyl
and 3- mad eorszesac! yl et hyl ami nonet hyl ; for N-( 1-6C) al kyl - petratsne)edry! - (
1- 6C) al kyl am no-( 1-6C)al kyl: N-heterocyclyl nethyl 5 N nethyl am nonet hyl,
N- (2- heterocycl yl ethyl) N-nethylam noHSt hyl and N-(3-heterocyclyl propyl)
N- net hyl am nonet hyl ; for (1-3C)al kyl énteédi oxy: for (1-6C)al kylthio: 10 for
(1-6C) al kyl sul phinyl: for (1-6C)al kyl sul phonyl: for (2-6C)al kanoyl oxy:
met hy| eneapit they 3-(6tbleyzaanidotiZomgthaiptienyl]-Aadtyyehredibydyoquimazblpphine, et hyl t hi o

o R S A RSB
Dt opi onals dame b8ty ARl Ay B bR T R AR A Ee 21 i o
and N rertlogédr opi onam do; 15 for N ( 1- GC) al kyl sul phanoyl for

N, N-di -[ (1-6C) al kyl Jsul phanoyl N-net hmul phanmoyl and N-et hyl sul phanoyi ;
N, N- & met hy|18 thip ERastfigation.ghe {exmébﬁéllm Belngesairpishtichein apd bransbetstisivnani do

o o LA o AP s ARG g
A i R T R T e P L e Y
met hox\greupsengh avipngpy]" aetspsoifiafds dredtraighirghain version only, references to
individual branched-chain alkyl groups such as "isopropyl" are specific for the branched-chain
10 version only and references to individual cycloalkyl groups such as "cyclopentyl" are specific
for that 5-membered ring only. An analogous convention applies to other generic terms, for
example (1-6C)alkoxy inciudes methoxy, ethoxy, cyclopropyloxy and cyclopentyloxy,
(1-6C)alkylamino includes methylamino, ethylamino, cyclobutylamino and cyclohexylamino,
and di-[(1-6CalkylJamino includes dimethylamino, diethylamino, N-cyclobutyl-
15 N-methylamino and N-cyclohexyl-N-ethylamino.

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

20 of optically active forms may be carried out by standard techniques of organic chemistry well
known in the art, for example by synthesis from optically active starting materials or by
resolution of a racemic form. Similarly, inhibitory properties against TNF may be evaluat;d
using the standard laboratory techniques referred to hereinafter.

Suitable values for the generic radicals referred to above include those set out below.

25 A suitable value for R' or Q when it is aryl, for a substituent on Q when it is aryl or for
the aryl group within a R' substituent or a Q group or within a substituent on Q is, for
example, phenyl, indenyl, indanyl, naphthyl, tetrahydronaphthy! or fluorenyl, preferably
phenyl.

A suitable value for R' or Q when it is heteroaryl, for the heteroaryl group within a R’

30 substituent or a Q group, for a substituent on Q when it is heteroaryl or for the heteroaryl

group within a substituent on Q is, for example, an aromatic 5- or 6-membered monocyclic



t ent - but oxycar bonyl net hyl , 1- net hoxycar bonyl et hyl, 1-ethoxycar bonylné{q‘lylzma
2- met hoxycar bonyl et hyl , 25 2-et hoxycar bonyl et hyl , 3-met hoxycar bonyl propyl -
and 3-et hoxycarbonyl propyl; for carbanmoyl-( 1-GC) al kyl: carbanoyl net hyl ,

1- car bawoybesisy! , 2- car banoyl et hyl and 3- car banmoyl propyl pct@iBoor00912

N (1- 6C) al kyl car banoyl - (1-6C) al kyl : N-net hyl car banoyl net hyl , 30

N- et hyl car banoyl net hyl , N-propyl car bam)yl nmet hyl ,

1- (*N- et hyl car banoyl )et hyl , ,~ 0 .~ 14- 1 Zoos WD 00/55153 . ...' ~~: .
PCT/ GB0O/ 0091 2 19- . , | -(N-ethylcarbanoyl)ethyl,

2- { N- metinglacob d frowdiietrhy bicygliq nhgt)hgfﬂ&-arrtia}mym))etetiyﬂlc}@hdrmg each with up to

BT E b i A v A
N, N- di

1 (N YR SRR SRR, imtakd i, BRIV D RO SR sradipgolyl

hydr OXYtHi?Zh&G)}&,I tiiaxolyl, tearazolyd, @)ﬂyk@ymdﬁnﬁﬁﬁﬁﬂqml ;@@azixgﬂ 1,3,5-triazenyl,
cyano- (1- 6C) al koxy: for carboxy-(1-6C)al kox

2- (N, & blfme Wéan@dwb;bpmthrynyl Qer(znwowlebmm@mﬂmbmzethwplyl indazolyl,

> chi or BavRBI5S) AREREL RO ot Bk B bysbigebiot Snatiey phh¥iterhon,

and 2, ZGa%béioml aaeéx%mam dl%eMﬁlgfsﬂé?ﬁlh@(gﬂdlé(ohmih%b{@f)ﬂﬂ@?(&am%emdr oxy |
-nethy et hoxy, 2- hydr oxy-2- propoxy and 4-hydroxybut oxy; 2- et hoxyet hoxy,

2- et hoxgibetamxl;4- d%emylhphgmxaqhunylp pﬁemmtmo)dy dibenmdithiyiyd fhengthmmihy!,
car boy T °X5y ﬁ RSBRRsy OT RN A9 Doh Ok bes S g B bo; 1 or
B T s e e e
2- met hOpyﬁdeb@m,)ﬁyeﬁrﬁidmyl @¥eazinyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl,
benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl, dibenzothiopheny! or
xanthenyl, more preferably furyl, thienyl, isoxazolyl, thiazolyl, pyridyl, benzothieny],
15 benzofurazanyl, quinolyl, carbazolyl, dibenzofuranyl or dibenzothiophenyl.
A suitable value for R' or Q when it is heterocyclyl, for a substituent on Q when it is
heterocyclyl or for the heterocyclyl group within a R' substituent or a Q group or within a
substituent on Q is, for example, a non-aromatic saturated or partially saturated 3- to
10-membered monocyclic or bicyclic ring with up to five heteroatoms selected from oxygen,
20 nitrogen and sulphur, for example oxiranyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, 1,1-dioxidoisothiazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or
25 tetrahydropyrimidinyl or benzo derivatives thereof such as 2,3-dihydrobenzofuranyl,
2,3-dihydrobenzothienyl, indolinyl, isoindolinyl, chromanyl and isochromanyl, preferably
azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, 1,1-dioxidoisothiazolidin-2-yl,
morpholino, 1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidin-3-yl, piperidin-4-yl,
homopiperidin-1-yl, piperidino, piperazin-1-yl or homopiperazin-1-yl. A suitable value for

30 such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl,



U JUL 4uuo

3- et hoxycar bonyl propoxy; for carbanoyl - (1-6C)al koxy: carbanoyl net hoxy and
2- car banoyl et hoxy; for N-( I -6C)al kyl carbanoyl - ( 1-6C) al koxy:
N- net hyl car banoyl nmet hoxy, 2-(~N-et hyl carbanoyl ) et hoxy and 30
3- (- N- ma 00y3sessr banoyl ) propoxy; for PCT/GB00/00912
N, N-di - [ (1-6C) al kyl ] car bamoyl - (1- 6C) al koxy: N, N-di net hyl car banoyl net hoxy,
14J UL 2003 WD 00/S51S3 - 20 for a %_o (2-6C) al koxy: PCT/ GB00/ 00912
2- (N, N-di net hyl car banoyl ) et hoxy and 3- N- di et hyl car banoyl ) pr opoxy;
2 am noet hoxy, 2-am no-1-net hyl et hoxy, 3-am nopropoxy,
- ani n@- Qumphgrbbdmpbzyomu@zqh(anylnaﬁbtomymdﬁmhdmyl 2- oxompeﬂdmyl

(21m6atC DA SRR eroRy B B pRGEr.
di -[(1-6C) al Kyl Qﬁ’lué %@WCKWM {3+ %c%mémﬁ%ﬂf&%w@w a non-aromatic

2- di et hyl am noet hoxy, 2- di net hyl am nopr 6pox

2- di metrhynaor bey2hoBt tq/?-melmbeyed (&fbbrrmng]ythdhlmsmgpibpppxlycyclobutyl cyclopentyl,
and4- di met hyl am nobut oxy; for hal o | kyl am no: 2-f | uor oet hyl anm no,

2- chloreyelohgxdnsyesohEpbi orbisy Rpl a A %prfﬁ Plleff‘d'fl‘ﬂbﬁw%% pixslopentyl,
d3- I : 2- hyd t hyl am no,
e MBI BBEORY SOLRG O B drgikal 2 BBkl am ho 2 vdr et vt am no.

for ( 1-6C) aduipblk tadud@bAlIdRR'NR? 8r REfdaKy, &k ot vaffbidsubstituents on Q or on
2- et hoxyet hyl am no, 3- net hoxyﬁ’éopyl am no and 3- et hoxypr opyl am no; f or

cyano- (ab-a81) httkgqaayh m@ewmc gmupamthm R zarwain@etlﬂwtqmrmboxahnﬂerocyclyl
3-cyano rgé) | am no. 3? -( 1-6Q) al kyl am no: car boxynet hyl am no,
1-carb ?Pﬁﬂ‘?%’&ue 08 thyI ani no and 3- car boxypropyl am no; 25 for (

- 00 spmcgekony! - ( 160 al kyl agbRpenRsasearbal et hyl an no

et hoxycar Bonyl ) et hyl ani no and 3- tent - but oxycar bonyl ) propyl am no; for

car bandyt (-4l kyl am no:  car barslyglnethily baopyhdsoprepy? teabbaimytiebayl,am no;
for N (1-6C)al kyl carbamoyl - (1-6C) al kyl ami no: N-net hyl car banoyl net hyl am no,
30 N-et hyl caxbanoyl net hyl am no aﬁMCIQPiWIn"é’LdWF@HP’%ﬁDyI ) et hyl ami no; 101

H kp 5.001?{ }{’Pg@%{n?%ﬁ] car ﬁimfo?[ s 1VEe gl no:  PeT/ B0/ 00912
N, N- di nfet (pcbCpillbaiypy| met hyl ami no ethynyl and 2-propynyl;
15 for (1-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy, cyclopropyloxy,
butoxy, cyclobutyloxy and cyclopentyloxy;
for (1-6C)alkylamino: methylamino, ethylamino, propylamino,

cyclobutylamino and cyclohexylamino;

for di-[(1-6C)alkyljamino: dimethylamino, diethylamino and N-ethyl-
20 N-methylamino;
for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl‘and

tert-butoxycarbonyl;
for N-(1-6C)alkylcarbamoyt: N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;
25 for NL.N-di-[(1-6C)alkyl]carbamoyl: N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl
and N,N-diethylcarbamoyl;
for (2-6C)alkanoyl: acetyl and propionyl;
for halogeno-(1-6C)alkyl: fluoromethyl, chloromethyl, bromomethyl,
difluoromethyl, dichloromethyl, dibromomethyl,
30 2-fluoroethyl, 2-chloroethyl and 2-bromoethyl;



N, N- di et hyl car banoyl net hyl am no and 2- (N, N-di net hyl car banoyl ) et hyl a1n9 HHL 7§03
for am no-(2-6C)al kyl am no: 2-am noet hyl am no, 3-am nopropyl am no, ' .
2- am no- 2- et hyl propyl am no and 4-am nobutyl am no; for (

1- bC) alyy hasd89- ( 2- 6C) al kyl ami no:  2- met hyl ami noet hyl am Rew cBoo/a0912

2- et hyl am noet hyl am no, 2-propyl am noet hyl am no, 10

3- net hyl am nopr opyl am no, 3-ethyl am noiropyl am no,

2- et hyl ami no- 2- met hyl pr opyl ami no and- et hyl ani nobut yl ani no; for

di -[ (1-6C)al kyl ] am no- (2-6C) al kyl am no: 2-di nmet hyl am noet hyl am no,

2- ( N- etfby hyddonpi(ldGatkpb) et hy| amhydroxyihetBy gD diytinpk pethyio eyt axysinydand

2-di propyl am noet hyl am no, 3-di net hyl am nopr opyl am no,

3-di et hyl ami nopr opyl ami no, 2- di mtHGTXNPIBYR- met hyl pr opyl ami no and

4- di met 1g! /}apkna: .2U for 1- kyl - hal ogenos { 2- al kyl am no:
% (2 b GEETIRA B Rsr i nomefiotds RSl 3y tE TEPRD PRt
N- (2- bronoet hyl } - N- et hyl am no; f ommdhd ), 3L didxyBIT 23 -ndetRéRypRésy] am no:
N- ( 2- hydr oxyet hyl ) - N- et hyl am no, N-( SX?yﬁ;ﬁ/gr oxyprxgpy }- N-net hyl am nﬂg’yand 25
N- et HylfoNecydnhoh{ldd©)aflestthy| ) anmi no; cyamomethyl, 2-cyanoethyl, 1-cyanoethyl and
N-(1-6C) al kyl - (1-6C) al koxy- (2-6C),al k%I am no:
N- et hyl - N- { 2- met hoxyet hyl ) am no;” ‘PRML- N- ( 3- met hoxypr opyl ) am no and
N- et hyleN; (2 LR ihyl ) am no; ,S; (5 1= | s z
1-60) al%yﬁgl%ndr@: %ﬂ%{/anorret hyl ) 2 ﬂzﬁrcr)gr%eh I h2m31gg1§8}%8f§%{oa}n9%8&ﬂyl( and
N- (1-6C) al kyl - car boxy- ( 1- 6C) al kyBaminspropyicar boxynet hyl - N- met hyl am no and
N- (2- car boxyet héll)@,@"\l- nmet hyl am no; 10 J UL 2003 W 00155153 - 22 for
N- ( 1- 6C8Pa(kPCIglky %ﬂ-kb?él@bl%onweﬂma@eyalﬁﬁyla5Fhwhmlnm¢1@1300/ 00912
10 I-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;
for di-[(1-6C)alkyl}lamino-(1-6C)alkyl: dimethylaminomethyl, diethylaminomethy],
1-dimethylaminoethyl, 2-dimethylaminoethyl and

3-dimethylaminopropyl.

15 Suitable values for R' or Q and suitable values for a substituent on R' or Q include:-
for aryl-(1-6C)alkyl: benzyl, 2-phenylethyl, 2-phenylpropyl and
3-phenylpropyl;
for aryl-(1-6C)alkoxy: benzyloxy and 2-phenylethoxy;
for aryloxy: phenoxy and 2-naphthyloxy;
20 for arylamino: anilino;
for N-(1-6C)alkyl-arylamino: N-methylanilino and N-ethylanilino;
for aryl-(1-6C)alkylamino: benzylamino, 2-phenethylamino, 2-phenylpropylarnir§o

and 3-phenylpropylamino;
for N-(1-6C)alkyl-aryl-(1-6C)alkylamino: N-benzyl-N-methylamino;

25 for aroylamino: benzamido and 2-naphthoylamino;
arylsulphonylamino: benzenesulphonylamido;
for N-arylcarbamoyl: N-phenylcarbamoyl;
for N-arylsulphamoyl: N-phenylsulphamoyl;
for aryl-(2-6C)alkanoylamino: _ phenylacetamido and 3-phenylpropionamido;
30 for heteroaryl-(1-6C)alkyl: heteroarylmethyl, 2-heteroarylethyl, 2-heteroarylpropyl

and 3-heteroarylpropyl;
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N- met hoxycar bonyl net hyl - N- net hyl am no,

N-(2- et hoxycar bonyl et hyl } - N- et hyl ami no and

N-(2-tert-butoxycarbonyl ethyl)-N nethylamno; 5 for

N ( 1- 6Gyalobgstsear banoyl - (1- 6C) al kyl am no: N car banoyl netsgu/eRéormediizy| am no
and N-(2-carbanoyl et hyl )- N net hyl am no; for

N-(1-6C) al kyl - N-(1-6C) al kyl car banoyl - {1 6C) al kyl am no:

N (N- et hyI car banoyl net hyl ) - N- et hyl ant fio

N- LNN- et hyl car banoyl net hyl ) - N- et hyl am no 10 and

N-[ 2- I\foh%@h@lat}é'r(b‘&@@lkWét hyl ] - Nagtetohsylmethexy, arfdod-heteroarylethoxy;

N-(h 6@8} ﬁt&%@%ﬁ%ﬂbﬁ%%aﬁﬁ?‘ﬁy{ ky car bﬁg{)gﬂl 6C) al kyl am no:

N- (
T‘ %2 ( NoPh &by 8511%91@%‘111)@'[ hYH&tEro%Ethyllaﬁmd“ Qshét&B%@keﬁiylamlno and

C) al kyl - am ro- ( C) al kyl am no: am noet Ryl) |'am no,
N- ( 3- am nopr opyl ) N- rret hyl am no aﬂmwwa@lpwpy}aubm yl) - N-net hyl am no; for N (

1-6C) al | am no al kyl am no:;

N- ( 2- %ﬁ;hﬁrén&%gﬁ ‘}RF R@%t@y‘%@ﬁﬁ‘ﬂgmlﬂp(z met By methyderterngayimethiglemynani no,
N- (3-rnet hyl am nopropyl) 20 N-ne

N- ( 3- et hyl am nopropyl ) - N- et hyl am no™ anc}Hﬂ +2-heteroarylethylamino;

N- (4- mefoh jéterdany 11916!1)51’&&{1 hibaM NO; hétGoarylacetamido and
N-(1-6C) al kyl -di -[{1- GC)aIkyI]amno {2-60C) al kyl am no:
N- ( 2- di et hyl ami noet hyl ) - N- et hdemem@l’ylproplonamldO

N (5 di b P TERIR G P RERIS T, hesédagimethoxymethyl,

N- (4r@li met hyI am nobut yl ) - N- net hyquég@drylfgﬂ%xm&tggm (2-60) al kanoyl am no:
2- chl oroacet am do and 3-chl or opr opi onam do;

hydroxy (2-60C) al kanoyl am no: 2- hﬁdmtrxwzlpto@nxymethmk;l 3- hydr oxypr opi onami do;

for 6C) al koxy- (2-60C) al kan 2- met hoxyacet am do and 30

3- net hogﬁ’ﬂii’t& a&ﬁ %@?@@mlﬁ?gﬁéa%kgq al kanog‘Féﬁ‘?ar%lmeéhg HemEEYAni do and

3- cyanopr opi onam do; 10J ULy gpe%\pg@lglaﬁﬁ&&%etggé %BOO/ 00912 - 23 for
oxya

car boxy (2-6C) al kanoyl am no: 2-car 0 an car boxypr opi onam do;

for ( 1-6C)al koxycar bonyl - (2-6C) alﬂewii@a@l@fﬂpymlaombpxycar bonyl acet ani do,
2- tert-butoxycarbonyl)acetam do and 3 t hoxycar bon ropl onam do; S for

car bhiolpr N- QL'é@)aékmﬁmWHoéCEl@m%W i do tefoarylmCthy -
3- b | d d 4- but
160 a kyl car baroyl - (260 al kanot BN sRARER - ‘é’%?fsg%%}?%‘%lcet ami do and

3- (- N-ethyl car banoyl ) propi onam d®-methylaminomethyl and N-(3-heteroarylpropyl)-
N-methylaminomethyl;

for heterocyclyl~(1-6C)alkyl: heterocyclylmethyl, 2-heterocyclylethyl,
20 2-heterocyclylpropyl and 3-heterocyclylpropyi;
for heterocyclyl-(1-6C)alkoxy: heterocyclylmethoxy and 2-heterocyclylethoxy;
for N-(1-6C)alkyl-heterocyclylamino: N-methylheterocyclylamino; !

for heterocyclyl-(1-6C)alkylamino: heterocyclylmethylamino, 2-heterocyclylethylamino and
3-heterocyclylpropylamino;
25 for N-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino: N-methylheterocyclylmethylamino
and N-methyl-2-heterocyclylethylamino;
for heterocyclyl-(2-6C)alkanoylamino: heterocyclylacetamido and
3-heterocyclylpropionamido;
for heterocyclyl-(1-6C)alkoxy-(1-6C)alkyl: heterocyclylmethoxymethyl,
30 2-heterocyclylethoxymethyl and
3-heterocyclylpropoxymethyl;



N, N- di - [ (1- 6C) al kyl ] car baroy! - ( 2- 6C) al kanoy! ami no: 10 10 JuL 2003

for
2- (N, N- di net hyl car banoyl ) acet am do, 2-~N, N-di et hyl car banoyl ) acet ami do and ’
3- (N, N-di et hyl car banmoyl ) pr opi onam do; for am no-(2-6C)al kanoyi am no:

2- am noaEed/ssn33do, 2- am nopr opi onani do and 3- ami nopr opi onpTvEedoedda2f or (

1- 6C) al kyl am no- (2- 6C) al kanoyl am no: 2-net hyl am noacet am do,

2- et hyl am noacet am do, 2-net hyl am nopr%| onam do and

3-met hyl am nopr opi onam do; for di -[ (1-60) al kyl ] am no- (2- 6C) al kanoyl am no:
2-di net hyl am noacet am do, 2-di et hyl am noacet am do, 20

2- di metfayhetetonny o rasHakytiminer! §Cd¢1h1élt hyl mmomlblmemdnmmmmn as
defi ned herei nbefore, any of th? Eubstl t‘”fﬂﬁé or. whi ch conprises a
CHZ group which is attached to 2°CHFIRXCALS argplogme&%aa oup which is

attached to a carbon atom may opj.heRah¥ivReAaRMhogRaR1Sal d CH2 or CH3 group
a substituent selected from hydroxy, Cg A ﬁfa ?‘O %ya’l koxy,

(1-60 afbkMI-(dFﬁ(h)al,kyuhet[n(oi:yd:lﬂ}@I—&@]a]l@rhammoa(rhfbﬂjehkyr ocy dl-hdterosyilylatetley-
substjtuents so fornmed include, for exanple, substituted heterocyclyl (
1- 6C) Ikoxy groups such as 2- hyd¥anethglapiinpmethyln Doohssstpcyahyiethyl)-

2- hydr oxy- 3- nor phol i nopr opoxy, r?O such
as 3-am no- 2- hydr oxypr opoxy, su?g?ﬁ thﬁlﬁgg nié%ﬁoaﬁ(j I?gﬁg!ﬁg()%?glygié?éﬁio
groups such as 2-hydroxy- 3- met hymaﬁa;tﬁy]}aﬁﬁmhylso substl tuted

(1-6Q) al k m no- (2- 6C) al koxy groups such as 3-di nmet hyl am no
2. hydrcf;oyﬁrbfgé)awler@d (9 3 et pEvionsboup YAy saadiroyatimetpiapinyyand

3-[N (oG RBCR R opr opy 1) - N PEERYICE Byl?@ommaymoxy, Subst i tut ed

het er@ayel b C)alicyBéal iyl anuUNo  gr YU Sethylsulphiny} and Isulphinyl;
2- hydr oxy- 3- p% peri dﬁ%o%r opyl am nowgl?\’d }Zmlhyygr ox}§/Su merny %n |F?1r8%)r’ gl;l)(}klng)r,ﬁ’no,

subst i tfot €d6@)ullndsulhoa@):al kyl ani methgtsulmwnxlucthyaalphonyl and propylsulphonyl;

3-ani no ropyl am no, substitute ) al kyl am no- (2- 6C) al kyi am no
gr oups éﬁ(%gé)ﬁ% leﬁ%roxy 3- rretm%%gw%w gﬂ’ﬂno substituted di-[(
1-6C) alfi&’* %l'a& Q! Kyl am ng, 06 OURS 2SHHHidR%nd propionamido;

3-di nmet hy am roxypropyl am no

3 [ N- ( 3odNn(ﬂt$®')hW-ODBCNkﬂnbNaﬁﬁﬁdﬂyl aNl-mempraO@taﬂn&iﬁ a1l [4igethylpropionamido;

é gl am nopropyl ) - N- et hyl am no] 2- hydr oxypr opyl am no and
subsk tfor éh(lcﬁ_ tydsuknpeendykio- ( 1- H@paqhxksulpgmeﬂm&wﬂwésu phamoyl;

28 e A A ATGELA ! REUN l Aggs R ot 20
g rrrrg; Bﬁglk I(ﬂ;g@?ééwn'egﬁr%ﬂggﬂ@n&?ﬁh@ 2- RletRhéshl fondmidd! SldeykmednlheHaido;and
for N-(1 6C)a¥kyl (1-6C)alkanesulphonylammo N-methylmethanesulphonylamino
and N-methylethanesulphonylamino;
20 for carboxy-(1-6C)alkyl: carboxymethyl, 1-carboxyethyl, 2-carboxyethyl,
3-carboxypropyl and 4-carboxybutyl; .
for (1-6C)alkoxycarbonyl-(1-6C)alkyl: methoxycarbonylmethyl, ethoxycarbonylmetl{yl,
tert-butoxycarbonylmethyl, 1-methoxycarbonylethyl,
1-ethoxycarbonylethyl, 2-methoxycarbonylethyl,
25 2-ethoxycarbonylethyl, 3-methoxycarbonylpropyl and
3-ethoxycarbonylpropyl;
for carbamoyl-(1-6C)alkyl: carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethy]
and 3-carbamoylpropyl;
for N-(1-6C)alkylcarbamoyl-(1-6C)alkyl: = N-methylcarbamoylmethyl,
30 N-ethylcarbamoylmethyl, N-propylcarbamoylmethyl,
1-(N-methylcarbamoyl)ethyl,



L 20
A suitabl e pharmaceutically-acceptable salt of a conpound of thg l?:E)”r']rrul 9313 Il a

or Ibis, for exanple, an acid-addition salt of a conmpound of the Formul a
la or I'b which is sufficiently basic, for exanple an acid-addition salt

v~i th 0 dorss183ani ¢ or organi c acid such as 1 S hydrochl arxdaregBdeydsiabr omi c,
sul phuric, trifluoroacetic, citric or malefic acid; or, for exanple a salt
of a conpound of the Formula la or Ib_yhich is sufficiently acidic, for
exanpl e an al kal j~,or al kaljne earth nmetal salt such as a cal ci um or

magnesi um sal t7 or an ammoniumsalt, or a salt with an organi c base such as
met hyl am ne, di net hyl ani ne, tri nk(Nsathreabameysehyldi ne, norphol i ne or

art For oxampl es of such pr odr ui el pyKEF BB B IE BB EarbBR Bt oo

art. For exanples of such prodrug

edited by H Bundgaard, {El seviegud i@ﬁﬁhetﬁﬂ@a%&xb?f}‘ﬁmbg; Enzynol ogy, Vol .

42, p. 309-396, edited by K Wdder, et al. (Academc Press, 1985); b) A

Text bodér MMN-B-[(§-asikyhcanhdmbel-@l-op)abnt:, ediNedimeyhycagmyaadmedthlyr sen and 25

H. Byndgaard, Chapter 5 "Design ﬁnd%ﬁﬁglicgio of Pradrugs", by H

Bundgaard p. 113-191 (1991); c) NeW(rHdgmebycaragng b u~Del i very

Reyi ews, 8, 1-38 (1992); d) H urnal of Pharmaceuti cal

Sci ences, 77, 285 ( 1988); and gsﬁm&%gﬁgiggémg#lmﬂ@, Chem Pharm Bull.,

32, b92 (1984). 30 Exanpl es of sigN,N+dimethyigarbamypybethyised to forn~

i n-vivo-cl eavabl e esters of a conmpound of the Fornula la or Ib. An

i n-vi vo-cl eavabl e ester of a conpdbdd-difthylgarbamaylgethyly | 2003 WO 001 55153 -

25 PCT/ GB00/ 00912 Formula la or - al nl roup is, for
b-?Nﬁ@-%Rx%étpgfrégr\B%{n@ﬂf)?@W gr oup

exanpl e, a pharmaceutically-acceptabte es \ ¢l eaved in the human
or gy mal body to produce the papgNiNaGdtHylcbhrhafl@hyl,

phar maceutical | y-acceptabl e esters for carboxy include ( 1-6C)al koxynet hyl
esters, for exanpl e nethoxymet hyB«(N¢gN-digehzlckrbamplybrippet andl esters, for

exanpl e pival oyl oxynet hyl ; 5 phthalidyl esters; ‘

(3- 8C) cycl oal koxycar bonyl oxy( 1- é@aﬁéﬁne@§@§%§@wmm&aml e

1-cycl rher hyl; 1, 3-8 7 Bz S exanpl e
5- et h)c}P %5%?‘0%@3%%3 net hyl ; 55%&?&%‘@’%%ﬁ{"@?i@éé&ﬁbﬂﬁ%ﬁ?@? Jr’%’/’l esters,
for exanpl e 1-nmethoxycarbonyl oxyéjliR;P-teteafhoraeyhdss ahd2iRe2itriflucasath@ar, boxy

grou}p in the co&ounds of this invention, 10 Particul ar novel conpounds of
the Ihveneydsexy-tePtikodsor exanplalYAERYERONSL3-HYAroXHaoRIXYs PrbYROXNt uia 1 a or
| b as appropriate, or pharnmaceutic t S4 of , wherein:
(a) R is hydrogen or ( 1-6CQ) al kg,ﬁgésthﬁﬁé}%g?%@@b&f%ﬁ@f@%ﬁ%pw and

i sopropyl, preferably R3 is hydraggdrodybufopl; or ethyl, nore preferably

hydrogen or nethyl; and X, R, R2, (% m n and g{o?(s appropri ate have any of
the nedar dgeCdidixy@-tHoalioxlief or é-methpxyetinxy, Sethoxsethex, ArMelioNPIeRoXY,

particul ar novel conpounds of thg_inventiaon; g LSy pl I

het er oaronatic 5- or 6-menbered 2%%%?/@“ 5n€;q1 1 %8% ?@RQ&%&%&%H ed

bi cyzd ifor Eyang-(MddaliBxyO five ri BgaddlEhad! 2EFakRURKYA8d BLEhGRYEST;

ni trogen and sul phur ich bears a basic substituent selected fromthe
subst i thoecarboxye(1-GCHdkoxyed her ei nimbbrymethaxyl DgarboxyethaRy, Rearbeyethoxpid q as

appropri ate have any of the neani ngﬁ defined 20 hereinbefore or in this
section relating to particul ar n8%er- SOHMHSX%f the invention; (c) Qis

phenyl . g5} Qldg@)s(dlﬂweﬂé'?%gﬁﬁlaﬁ{-?@aﬁé&g.ny| W@%Qy&%&%ﬂg&dh&)bear s 1, 2or3

substi t uent e e substituents for ef i néd herei nbefore; and
X, R, R, R3, m n and g as ethoxycarbonylmethoxy, tert-butoxycarbonylmethoxy,
25 2-methoxycarbonylethoxy and

3-ethoxycarbonylpropoxy;
for carbamoyl-(1-6C)alkoxy: carbamoylmethoxy and 2-carbamoylethoxy;
for N-(1-6C)alkylcarbamoyl-(1-6C)alkoxy: N-methylcarbamoylmethoxy,
2-(N-ethylcarbamoyl)ethoxy and
30 3-(N-methylcarbamoyl)propoxy;
for N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy: N,N-dimethylcarbamoylmethoxy,



appropriate have any of the neani ngs defined hereinbefore or in ”%JUL 203
section relating to particul ar novel compounds of the invention; 25 (d) Q°
is phenyl or a heteroaromatic 5- or 6-nenbered nonocyclic ring or a 9- or
10 menbwpoedisérissyclic ring with up to five ring heteroat opesr/&Rb@soopd from
oxygen, nitrogen and sul phur which bears a basic substituent selected from
am no, (1-6C)alkylamno, di-[( 1-6C al kyl]am no, amno-( | -6Calkyl, ( I
-6C)al kylamno-( | -6C)alkyl, di-[( 1-6%) al kyl ] am no-( 1-6C) al kyl,

arri no- (2-6C)al koxy, ( I -6C)al kyl am no-(2-6C)al koxy, 30

i-[(1-6C)al kyl ] am no- (2-6C)al koﬂy(ﬁbirdimﬁm(yksaﬁﬁ)miyléyﬂhanymm

(I 6C) al kyl am no (2-bC) al kyi am nq, ‘h( I

-6C) al kyl]am no- ( 2- 6C) al kyl ami no - @)l N-dicthdeabrIMOYLPORSKY; 1 0 J U L 2003 WO

0o/ 35; IAEPRICHIRG. . 26 nfgokz%%!s&h&w %mio i -heBiefloky! - (

1-bQ)al kyl di - [ (1-bC)al kyl ] an no- (32Zamiadprolsyt g T-d4i@ino-2-methylpropoxy and
anm no- (2- 6C) al kanoyl am no, (1-bC)al kyl am no(2 bC) al kanoyl am no,
di -[ (3-60) al kyl ] am no- ( 2- 6C) al karﬁ‘o%mlaﬁblﬁéxy heteroaryl, heteroaryl ( |

-60) al k al koxy, tero het er ocyclyl-( |

-6C) al k&f(h%@@f(ﬁ@%ﬁp— %/%F%ﬁ?xl - 6C) al k thyj%‘& %ﬁ@?’&'n any heteroaryl or
heterocyclyl group in a basic subshkfy ﬁmm@.n [{%tﬁ?q)é th8RY hgpal Iy bear 1 or 2
substituents sel ected from hal ogeno, O al k (2-6C) al kanoyl, am no, (
1-6C) al kylamno and di-[( | -6C) éil-dstl;(yl]mmapmpoamj X, R, R, R3, m n and q
as appntpprl at e have any of_the neani ngs_defined herei nbefore or in this

sect i onfor 814l élgatkyl)satne-LrbGralkpve | dpsthydamispetaggy . Qrﬁ}@ht"iaﬁhnoefbo’fye) Q
i's phgnyl or a heteroaromatic S- olmg?&%%ﬁg QC@(mH aHl or a 9- or
ve

10- menbered bicyclic ring with up rlng eroato selected from

oxygen, nitrogen and sul phur whi ehnethylethoal | 3+dbealidathinodropoxBasdibst i t uent s
sel ected from hydroxy, hal ogeno, trifluoronmethyl, cyano, ni tro, am no,

carboxy, ( 1-6Qalkyl, ( 1-6Q)al Kodigpethylamigehyupxy| ami no, di-[( 1-6C) al kyl ]
o %@g%ﬁo-iﬂéﬁﬁk%ﬂym (2SR Sy O
1-6CQal kyl, di-[( I -6C) al kyl ] amogofmodth r&}rﬁhdml flud?apropPaRIdZadiC) al koxy,

hydr oxy- ( 2- 6C) aI koxy, (I-6C) al koxy- (2-6C)al koxy, cyano-(I-6C)al koxy,
car bdky- (1-6C)al koxy, ( 1-6C)al kéxshieopopylamind; - 6C) al koxy,

500l K PEAOS G LR %@F&#ﬁwﬁaé?a%i‘a"ﬁ%awmiﬁ%yl%minm 60)al ky!

i m dazol yl 20 (1-6C)al kyl, pyri dylz-l( prOE gl - (1-6C) al koxy,
pyrrolidinyl, piperidi nyI , nor phol i ny p| perazi

4- (1-6C) al kyl pi perazinyl, 4-(2- 6@)-la§tdm()(wtyyinmmoa2| nyI pyrrolidinyl -
1- 6C) al kyl i peridinyl 1- 6C) al kyl hol i -60) al k
2. ?33 agq%?ﬁk 6p(§)g]é<|°’_£¥'é%:%9)ﬂ§}"f“uf)“( 1y6c:)?am951 'ffgylawm; eéh%ys@gvmga |
al kai i oyl pi perazin iaN i nyl oxy,
% 6C) al kyl plypgr Pdl nyl oiy pyr rrg% 8% Pp}qgﬁl&%dnﬁlg’o%({b&%gop%gﬁf Y Y

pl perl dforyahe-( BELIkPsshinoTOr pholdyaydmédtiyl@im, Ryinoethylamino and

pi perazinyl - (2-6C) al koxy, 4-( 1-6C)al kyl pi perazinyl - (2-6C) al koxy and*

4- (2-6C) al kanoyl pi per azi nyl - ( 2- 6Grefaepppyiamddears a ( 1-3 C) al kyl enedi oxy
substi t n and

ent pr opr.i €1 have any of the
meani ng cf)&ﬂ?%ég(l (t\‘)glﬂ't])aé?lg?e orr[i]aFPOf(Hng gg&lfl%pl'?aéﬁ ﬁ‘a%‘ ’artl cul ar
novel conpounds of the invention; 2&Qb(g,{y)aﬂ@dﬁngIag@ylcmuoﬂﬁﬁawlmmanyI
fluorenyl or a heteroaromatic 5- or b-menbered nonocyclic ring with up to

t hr e@5r forg 1HEX Jalkoaycarbomyi( E6Cialkylamimmwxygen, ni t mothexycardngimethylaming, 0 J U
L 2003 WO 00l 55153 PCT/ GB0O/ 0091)2%/ 27 whjch Oe@h |lonal | }lldbears 1, 2 or 3
substituents sel ected from hydr oxy{ciR¥yEReRylethylamino a

3~u-butoxycarbonyl)propyla.mino;
for carbamoyl-(1-6C)alkylamino:  carbamoylmethylamino and 2-carbamoylethylamino;
for N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino: N-methylcarbamoyimethylamino,
30 N-ethylcarbamoylmethylamino and
2-(N-methylcarbamoyl)ethylamino;



104
tr_ifluoromethyl, cyano, nitro, amino, carboxy, ( 1-6Calkyl, ( uL 208

1-6C) al koxy, ( 1-6C)al kyl amino, di-[( 1-6C)al kylJ am no, ( |

-6C) al koxycar bonyl, (2-6C)al kanoyl, { 1-6C)al kanoylam no, N-( 1-6C)al kyl -(
1- 6C) a@AY$818Hi no, ( 1-6C)al kanesul phonyl ami no, N-( 1- ®CTABOKNIZ (

1- 6C) al kanesul phonyl am no, phenyl, furyl, thienyl, azetidinyl, pyrrolinyl,
pyrrolidinyl, | , | -dioxidoisothiazolydi nyl, piperidinyl, honopiperidinyl,
nor phol i nyl, pi perazi nyl, honopi perazinyl, pyrrolidinyl-( 1-6C)alkyl,

pi peri | K nmor 1 GC) al kyl and pi perazinyl - (

1-60) alciJ 9&Nghi(]\/\§¢ H‘?ﬂ Mgﬁva‘#lﬁ'ﬁ M0t hi enyl or heterocyclyl group in
a substituent on Q nay optionall s sel ected from
hal ogeno, ( 1-60C) aI kyl, 10 ( 1- GNPEI%E%?%“S%}&&H%H%EHJF Eﬁﬁo and X, R, Rz,
R3, m n and g as 'appropriate hﬂwé-dwﬂyylcmfrbanhﬂylmahmangmaiﬁfl ned

herei nbefore or in this section relating to particul ar novel conpounds of

the invention; (g) Qis phenyl, #W\N- dlr@qﬁhyépa}bam@g);ﬂaﬂa}mmo, soxazol yl ,
o Lyl Iy d B
1 AR 20 3 SRR N e 952

benzoxazol yl, benzi m dazol yl, bemﬁﬁlﬁu mtwlpmpﬂgm atd, benzof ur azanyl ,
qui nol yl, isoquinolyl, qui nazol i nyl, (g)@l noxal i nyl or napht hyridinyl whi ch
opt i onal I y bears 1 or 2 substi t uéAmin tydoniag; from t hose defined in

bt oprPaC o et EOGRT TR PRI HRBE S e or in this
section reI ating to particular new Iengpgm%mgfzg,h@pglmﬁggtihg{émlgg (h) Q

is phenyl, 2- or 3-furyl, 2- or 3-t oxazo - or
S-isdxazolyl, 2-, 4- or S-im dazﬁ»lnyﬂthylﬂmmpro@ymmmzGl-c;thylaﬁmopﬂep)(baimmo
S-thiazolyl, 3-, 4- or S-isothiazoly 2- - or 4-pyridyl, 3- or

4- pylriéaziynyl, 2-, 4- or IS pyr: Zﬂi“‘f’iwlamﬁl-op?ymﬁQ‘iYWngxé‘lnmoﬁd 5- or

6- benzof ur anyl , 2-, 3-, S or 6-jr or 6-benzot hienyl, 2-,
S- or 6-benzoxazolyl, 2-, S or %?'géeﬁr!&ﬁm“% %n}mé 2-, S or

g- gﬁ?ﬁgqogriaﬁglw)gl@?f‘ Bgn?-g&(;gg{arlllg?a;?ﬁagszk&%ethm 7- qui naz%lla%;/l 2-2, 323, gr o
7-qui noxal i nyl . or 1,8-naphthyri aT(H’CZhXIfN@?Cﬂ!D’l?BmﬁQMh)HWH’@bn 3-yl which
optipnally bears 1 or 2 substltugd'ti%q@el ect dlfroom gse aefl %Pl ino,
paraggr]apht(b%, (d) or ]ge%hherei n il ;;?1’ § foﬁy Tgpo %ﬁﬂ“& ‘as
appropri ate have any o e neanzised§lhaiieshréyiahinbef ore or in is
section relating to particul ar novel cgnpounds 30 of the invention; 101
U L 2003 WD 001 55153 PCT/ GB00/ 0094diethylafiropiopflaimana het er oaromatic 5- or
6- menber ed nonocyclic ring, a 9-_0 nbe ed bicycljc.ring,or a 13- or
14- menmbered tricyclic ring each %nc{“ﬂ 'gﬁ apgng- '\?éetﬁ) lﬂéph{?ﬂ! 3’?‘6% sel ected
from oxygen, nitrogen and sul phugy yaL&D1aRhRAAMhKoLEars 1, 2 or 3
substituents sel ected from hydroxy, hal ogeno, tri uororret hyl , cyano,
vitra0 fomNyol-6Calkyixlyalogenb-(2-&0)alkidgnindd (| J\_Ba}dildaummyl)(_ﬂ—xﬁ@ﬁhmydcenedi oxy,
(1-6C) al kyl am no, di-[(1-6C)al kyl]am no and -6C) al koxycar bonyl ; and X
R, R, R3, m n and q as appropt-erromeslyl “@f‘hﬁlﬁ@“ﬁé’&ﬁl ngs def i ngd
her ei nbefore or in this section Lﬁﬁﬂoﬂ%e@%l)ﬁ@%@%ﬂfi novel conpounds of

the invention; (j) Qis a heteroarvomatic nmenbered tricyclic ring

each wi fdr Nl -Bg)élkyphydrmgy {eéE)-alkyiafing el e N-hidroxgethyl pRimethiylahgigen and
sul phur which optionally bears 1, 2 or 3 10 substituents sel ected from
hydr oxy, hal ogeno trifluor orret hi-(3 hxﬂawmmw)rk{-m%thavlnmmccwdaoxy, (

1-6Gyal ky! | -60) al koxy, di ;60 al ky|
%91 %C)al kyl]an”?ﬁo g)r% (1- ecyl‘gf’%@k(é i IO&%‘% )aF\"?l g«n "o

and q aﬁ)@@-@f—@@i}ﬂﬁ&ﬁ(ﬁ@@f‘al -6 C)AIRy IRV w&e@f‘yﬂmadnhﬁmy&h%%ﬁmor in
this section relfating to partficular novel conpounds of the invéntion; | S

(k) Qis furyl, thienyl, oxazol yIN—meﬁxyk&(ﬂ-mbthoxyprdmd)ﬂnyhp apgrazol yl ,

t hi azolyl, isothiazolyl, pyridyl m di nyl, pyrazi nyI
benzof uranyl i ndol yl , benzot hi o%@%?’lﬁ g‘iﬂ’&%ﬂ’; PO N2i i dazol yi

benzot h I FJ ¥l i3z g ol yl,

qui nazol1 rTyI(Y 6(%?1%25% é&ﬁap thyrid ny eﬂgjalt)zdjl r;FILII:&S)gﬁ‘}hgnzof uranyl,

di bef@ofdx M{Qh@mjhlkyr-cmbk)t (le6¢)alkyfiaminoopt | Mahﬂbyxmahgl-]ﬂ-meth?laaum and uent s

sel ected fromthose 20 defined in_paragraph herel nbefore; and X, R,
R2, R3, m n and g as appropri at &\f&rsebaxse theamingis def i ned

herei nbefore or in this section relating to part| cuI ar novel conpounds of
the invention; (1) Qis 1-, 2- or 3-carbazolyl, I-, 2-, 3- or

4-di benzof uranyl or 1-, 2-, 3- or 4-di benzot hi ophenyl which optionally
bears 1 or 2 substituents selected fromthose defined in 25 paragraph (i)
her ei nbefore; and X, R Rz RB m n and g as approprlate have any of the

- . . o, .



_ _ 10 JUL 2003
PCT/ GB00/ 00912 (n) nis 1 and Rz is halogeno or ( 1-6C)alkyl; and X, R,

R3, Q mand q as appropriate have any of the meani ngs defined hereinbefore
or in this section relating to particular novel conpounds of the invention;
(o) g iwo@osssassl X, R, R2, R3, Q mand n as appropri at epdgegospwof the
meani ngs defined 5 hereinbefore or in this section relating to particular
novel conpounds of the invention; (p) is1land R is amno, ( |

-6C) al kyl am no, di-[( 1-6C) al kyI] am nt}” am no-( 1-6C) al kyl, ( |

- 6C) al kyl am no- ( I - 6C) al kyl -[( 1- bC{aIk ylJam no-( | -6C) al kyl,

ani no- (f2r Bl b iakdey-(1- 6©£@>adcm§vbmdr(doé(€)al®®)namoxy, di - [ (

1- 6C) al kyl ] am no- ( 2- 6C) al koxy, .

(1- 6C) al kyl ami no- ( 2- 6C) al kyl ani ?lgl,mféFPé’f%ﬁ%@ﬁé‘?ﬁ%@ﬁﬂ%‘ﬁ%@%‘@mo’

(2-60C) al kyl ami no, N-( 1-6C)al kylxanif9sk25 am 6C) al kyl - ( -
1-6C) al kyl ami no (2- 6C) al kyl ami noﬁq?f?%ff %:r)@g‘%’ﬁétﬁg@f?’%&ng ahd

1- 6C) al kyl ] am no- (2 6C) al kyl am ng; (2hertt&:|u&ﬁ51ydrbork}eéthyk)a€ etiylaafgoal kyl ,
heteroaryl 1-6C oxy, heterocy clyl, heteroc cIyI H}Lal kyl ,

het er dcipE Ny(loky) ylwertbem@&%lr-w {k)’iafa’@))al k Bkear wm metylamineresdr v |

or heterocyclyl group in a R s i ent bear 1 or 2

substi tuen%/s gel gct eg from hydroul*;g"aE Y@S‘éﬂgw‘i‘@p“é@if‘%yr (1-6C) al koxy,

(2 60) afokﬂn@yéc)aﬂ{yrmrr éeja@r@)redrwh@yn(m%@antymmﬁél 6C) al kyl ] am no; and X,
Q n

d g as appropriate have any of the neani ngs defined
her ei nbef ore or in this section Me(&meﬁgflqad)qnmytlmcthyb)erwhﬂlammq;ounds of

th t 1 and R |
-e‘é);{‘ﬁi{‘] e?rinno(q?ammni)s fPsC)arW&'e‘g'Y@O@eé‘MW%ﬂr’&“’Et 196@5“& kgxr{ di - [ (
1-6Cyal kyl ] ami no- ( 1- 6C) al kyl

“60) )é?ky?/a]manmo? ?2( 60) al %(gxy?/ -1 (dq-rq' ['6'§C)I y ’a;;%%ﬁg g’\ré]mr?%gf%‘y 80 ATy amino;

am no- (i B labk)llayiiNdI- dr([lL—GC)aalk)H}dasbmeA((B-éﬁlﬁ‘z)lhylkxyﬁr&m no,
-[(1-6C) al kyl ] am no(2- 6C) al kyl ani no, I .
- GC) al kyl - am no- ( 2- 6C) al kyl ani noN-(RLN- ‘ilmeg‘ﬁ‘,‘%i‘FWFQyémithBQ) Brgthylamigo and

(2-6Q) al kyl am no, N-( 1-6C)al kyI no,
pyridyl, imdazolyl, pyridyl- Ng?:)(gwlggh%% Wﬁ%y&fé@@eﬂﬂfﬁ%m

pyri dyl fo(rr\ﬂaGQ):)ﬁlrk)%vnm@m-demrkmhmgﬁ» ( 1- 6Q)-ad-k@iioethg))N GhétHyRMino,

pi peri dinyl, norpholinyl, piperazinyl, 4-(1- GC) al kyl pi per azi nyl ,

homopbper azi nyl, 4-(1- 60) al kyl hohk(@rqmrnapriorryl) -petiplgopeldednoy| pi per azi nyl
pyrrolidinyl( 1-6C)allcyl, piper nor phol i nyl - (

1-6C) al kyl, piperazinyl-( 1-6C)a le‘&‘gk"r“yﬁ%%fr%ww r’azr nyl - {1-6C) al kyl ,
4-(2- GCroaNs@neebd@kﬁgﬁfse)amyraﬁhn&@ -8CKalkylaBio" O Ird(ﬁﬁieﬂawamproew)dl nyl oxy,
1- (1-6C) alrkyl pi peri di nyl'oxy, pyrrolidi nyI (2-6Call coxy,

pi peri di nyl - (2-6C) al koxy, nor pholﬂrmylhy(@uﬁﬁ)l‘éi(km@hylammoethyl)-

pi perazi nyl - (2-6C)al koxy, 4-( |- C al kyl pi perazi nyl -(2: 6C aI oxy or
gb( |23 690%1)5?88%'12' pe(rja;i n;lgl - ( 2_ 6 W g%q% hb&ﬂ 00/ 5515?h-
an ~ e
o NbnefyBfing ﬁir@ﬂ?‘#‘“@%’ﬁ""ﬁr@q‘%gﬁt MR

nmeani ngs defi ned herei nbef ore or—i n I'S sSection
novel corrpounds of the inventi onand N}{(4amethyhntinebulyl)-Nsmghyiamino; hal ogeno,
trifluoronet rcapto, vitro, carboxy, ( 1-6C)al koxycarbohyl, (

1- 6C) al WL'b‘r‘G@B@kﬂ@la{(kégaﬂlkYéhﬁmﬂ@ (RSC)allgylaminy' and q as appropriate S
have any of the neani ngs defi nedwﬁjgwg ﬁlog{h L)%N-‘htf'é aﬁ?ﬁd on relating
e inv n mis

to particular novel conpounds of =t and the first R

substituent is selected fromt hem@o&f@tﬁymhseﬁs -fneﬁg,rlarﬁmpar agraph (q)
her ei nbefore and the second R substituent is selected fromthe

subs®@St uents specified in paragr db@-dimethidaminopepybD-raethylamigpandks, Q n
Thi's sect o rel ating to. parti cul-TE B BIRE N GPe b RES R ant i on: and
for halogeno-(2-6C)alkanoylamino: 2-chloroacetamido and 3-chloropropionamido;
for hydroxy-(2-6C)alkanoylamino: 2-hydroxyacetamido and 3-hydroxypropionamido;
for (1-6C)alkoxy~(2-6C)alkanoylamino: 2-methoxyacetamido and
30 3-methoxypropionamido;

for cyano-(2-6C)alkanoylamino: 2-cyanoacetamido and 3-cyanopropionamido;



(t) Xis -NHCO; and R, R, R3, Q m n and q as appropriate ha\) é{% %993

t e meani ngs defl ned here| nbefore or in this section relating to particular
novel conpounds of the invention. A preferred conpound of the invention is
an am dgodRfkiadt i ve of the Fornmula I'b 15 wherein R3 is hﬂéf‘/&%@/oogq?t hyl or
ethyl; mis 1 or 2, R is hydroxy, fluoro, chloro, brono

trifluoronet hyI cyano, nethyl, ethyl, methoxy, ethoxy, am no, nmet hyl am no,
et hyl ami no, di net hyl ani no, di et hyl am nd3- met hyl ami nonet hyl ,

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

20 3- arrfd”rwafm@wrécz)amahdsmrﬁmonoetdQWyac%taeﬁlbyhmm@ﬂa‘ohw ionamido;
3- et hyl am nopr opoxy, 3-et hyl am nopropoxy, 2-di nethyl am noet hoxy,

2- di et h{drdhi ékﬂ@éwa@%}(%t:wk@m’hupmjpo%ymetbowcermb’mmopd@poxy,

2- am noet hyl am no, 3-am nopropyl - met.h m noet.h m no,

2- et hyl ani noet hyl ani no, 3- net hyl ?IEE%B? ag%%x@acegang{iﬂ i nopr opyl ani no,
2-di met hyl am noet hyl am no, 2-di eghyL@bxk ﬁ)toh | Samide

3-di et hyl am nopr opyl am no, 3-di et hyl arr)lr&%opr% ;ﬂ%m n(; 'N- ( 2- ami noet hyl }

N- net by f(mtiaﬂmmd‘y-l((z-éé]ﬁlhmmymhé N- nethgdrizamaydgcetamido,

N (2- met hyl am noet hyl ) N- et hyl am_no, N-(2-ethyl am noet hyl)-N-net hyl am no,
N- ( 3- et hyl ani nopr opyl ) N- net hyl al%r%bquy{mré?mlémaﬁ%ﬂr%man)owlb%fmﬁam no,

N (2-di

N (5 i B SRS e R AR 2-00 methylsesbamoaspipmidagne
N- et hyl am no N- (3- di et hyl am nopr@pythychtbambiypropioR@mideyr i dyl ,
pyrldylneth , Eérldylnethoxy rrolidinyl, piperidinyl, nDrphollnyI

pi perazfcmlﬂ -fi- t@)ﬁ%ﬂéﬁb@h%ﬂ’ré -6C)alkancylamnino: 7003 WO 00I 55153

PCTI (GB00/ 00912 - 31 honopi pera2| ne no eraz: nyI
4- acetyl pi perazinyl, pyrrolidi nyI ﬁﬁ‘meﬁ‘yﬁ?@% Eﬁ)b

mor phol i nyl methyl . pi per azi nyl mebli N detchiphih %Ic@?ahﬂ%?ﬁ 4 hyl,
4- acetylplpera2|nylnethyl pyrrolidinyloxy, 1-nethylpyrroli dlnyloxy,

gl E)el‘l di lnyljoxy, 1- net hyl p:spgl‘l(dl 6y0ﬂ)§)dlmzt-kmpﬁrbamoyt)prqphc)rfahhdogy, )
- pyrr i din p pi peri di n Qx pi peri.di nyl) propoxy,
g- E mor p Qfl Q’W?gét(’:@?&ar\’/@’:{‘w@f ph;) !nP%q\égﬁﬂa?pk&oé?E’BPi?@F%Fﬂg‘Pm hoxy,

- (pi perazi nyl ) propoxy, me et hoxy,
3- (4- et hyl pi per azi nyl ) pr opoxy, ;Y%rﬂan]@rg?Fo lgﬂ%pel’ azi nyl ) et hoxy or
3- (448ceoyll ppPrllazaminb)(RroaPslkanoyinsifior | ;  1Q@-fiethylasnifbatetamide,hl or o, brono,
methyl or ethyl; q is 0; and le phenyl furyl, thienyl, oxazolyl, d
i so_xgzo! yl I i mi daz_old_yl ’ pyrazol yl ’Ctbﬂﬁ@#lﬂaf?qtamid@o@'meéb)drlyllﬂopgﬂmm?ﬁ 0 I
pyridazinyl, pyrinidiny pyrazin of ur a oly enzot hi enyl ,
benzoxazol yl , benzim dazol yl, ber?zgtaﬁmgtﬂ% nomér/%%n 8 benzof urazanyl ,

qui nol ylfer d;E{(l-scqalkplqdmﬂno-(zwﬁmidywﬁmoqwmmdthyna&hmacdmﬁiabhyrl di nyl

whi ch optionally bears or 2 substituents selected from hydroxy, fluoro,
chloro, trifluoromethyl, cyano, andinthylaminoagetamidday|, rret hoxy, et hoxy,
met hyl.enedi oxy, nethyl am' no, et hg r}}ﬁfl di met hyl am di et hyl am no,

ani ndiret hyl , met hyl ani nomet hyl , %ﬁ HORERID OIWBT | ani nonet hyl ,

di et hyl ami nonet hyl , 2- hydr oxyet h@g&m%)héfgﬁlgﬁ% foRRQide. 2- met hoxyet hoxy, 20
2- et hoxyet hoxy, 3-nethoxypropoxy, 3-etHhoxypropoxy, 2-am noethoxy, »

3- am nopr opoxX¥yhe-aselefip¢dimreinbifnexgny &-the sybistinens eh Rdy Q which comprises a

3- hyl 3- I 2-d I h

2. i et b B ATRBR P s aacheria AGTRAD ASEIR$GH: B0 BRI DR pbiirbon
dyl

pyridy ’at&?{ Hagly 6@?&19“ b?al? %& 'egéq {] ﬂf" ﬂgéﬁr/ %}ZI?%{CI)PQ E'Sl%sﬁwe’nt Qél&%d ﬁ"oﬂy llnydroxy,

mor phol in azi honopi perazin

4- met2sy lahon®, F(ll{&(t)aﬂdoﬂy,l (1- @al&yhﬁﬁm Idm[@esca)ﬂkymhmxmwnaaietdﬂwwlyrpidmble
pi peri di nylinethyl, phol i nyl met hyl , pi perazi nyl
4- et hy|89g$é\a%m$ ﬁ@fmﬁync ude, @wnpliep%xbatztuwg|hﬁ*@rquly116yﬁf3&41k@nhgq0@9§/

e e e e e R o o

(p

(Pi peranglh&x b IRexy gm?apé mahrabglmﬂnb)zqwawpm%okmhsmueayI ) pr opoxy,
(pi perazi nyl) et hoxy, 3- (pi per azi nyl ) propoxy,
(4-
(4-

met( hyﬂ@akkglmmﬂ%é))ﬂbww gx’é@ﬂsmhﬁh%hgdmyézxmﬁhﬂammmwxy,
A PR B iy X n AP 6 el o Rudh s 2 A ARy

2-hydroxypropoxy, 3-[N-(3-dimethylaminopropyl)}-N-methylamino}propoxy and

1-
2-
3-
2-
2-
2-
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10 J UlL 2003 WO 00155153 - 32 or a pharmaceutical |l y-acceptable salt
t hereof . PCT/ GB00/ 00912 A further preferred conpound of the invention is anh
am de derivative of the Fornula la wherein X is -NHCO or -CONH; R~ is
hydr ogeWO 08486351 or ethyl; 5 mis 0, 1 or 2; R is hydroRgT/GHOwoos®2 chl oro,
brono, trifluoronethyl, cyano, nethyl, ethyl, nethoxy, ethoxy, am no,
nmet hyl am no, et hyl am no, dinethyl am no, di et hyI am no, nethyl am nonet hyl
et hyl am nonet hyl , di met hyl am nonet hyl , él et hyl am nonet hyi, 2-am noet hoxy,

3 ot ks ﬁp@o%%éw@" A A A

2-dieth r X

5 am ot P PR prouts %B%}?%%%Fg RSP noriofl Sl B ZRAGRRY.

2- et hyl 3. Bdslmdpajﬁymrruﬁo r@bﬂﬁhﬁ@dﬁ@ﬁb@@)ﬁ%ﬂ@muﬁr Qﬂ’obyé SIFh RO BLAKMS.AM NO,
2- di met hyl am noet hémam no, 2-di ethyl am noet hyl am no,

3-di et h;h[ydmxmpmpm lmnsnbstltws@l(bﬁ@&lhﬁm@m@p@@mﬁm@mmg@mrwmm hyI) 15

N- ot hy? SRR e B PR PP ARG et APl Aol Dot Bl o

3- o r hyl e in l d
o e SRS 17

N ( 2-di Et—lhyihatmmne]lpl'qﬂy)ammmdl;ﬂ[Q?(Bﬂdunethy1ammopropyl)-N-methylammo]

N-(3-di I th

N E 3- d: ?%%933@5}553 1l % b ¥F;ﬂ| @n@%lkytmmw} 6%1#%5:9%% Hghas 20

pyri dyl g El{ﬂgfﬁélarrgrrlg%ﬁ)ﬁgr}ﬂx{% eth §|d%!etﬂ}rl@}ﬁm ﬁ&;ﬂj&hﬂ{n yLhoropi peridinyl,

nor phol i n azin plpera2|nyl

hormopo perdamethylamiho-4; mﬁﬂbﬂghmelaﬁﬁﬁ@ﬁétﬂyﬂ -rﬂo@ﬁ@mﬂddﬂm@ﬁmmmyl
pyrrolidinyl methyl, piperidinylnethyl, norpholinyl met

pi per az?w@mlwwlemymmlghﬂem’dﬁ n&drplnﬂlnyprophl@mmlpetﬁmlm nyl met hyl ,

4- et hyl h th t I
LT | oroR e B R RSEYL B P BN TR BMLAOLL Sl 0%
honopi pediedtbimpleO % acid-aBBikiBH |s£l@8P£’b91%bb&ﬂdr6ﬁtHé<Fom?ulﬁ BY 6F B WIRILRY shefh ity

3- (pyrrolldlnyljpropoxy 2- (pi peridinyl)ethoxy, 3-(piperidinyl)propoxy,

2- (mor phadi¢, rfytl $ratripbxgn acfid-@dqhtlph chlt mh)anmtprgmyp op oﬁganmeacakswyla): et hoxy,
3- (pi i . , 2-(4- .
I Re bR s PR it bR s i Budae e il s dra e agie) ab opgample a

3-(4-ac i | i :

- i ot Pl g B RAR op%fﬁbm%%f%ﬂfﬂm%*d?@ﬁ%{% W ssas3
PCT/ GB0ot ﬁmsllﬁe earﬁBﬁn&al(sh}t wathhd pyaiciaki o mygresin Jadronan@Ehimphium salt, or a
3-pyrroli d | propyl am nonet hyl , 2-mor phol i nyl et hyl am nonet hyl

3- mor phé&lf ﬁ«“@ﬁ&ﬂ‘%ﬁ’% Al metbymmaéizmmﬂémw aﬂmﬁawhamw, piperidine,
3-(4-ne . thyl, pyridyimethoxy,
i m dazol'y oxg%‘l‘{]# &(ﬂ% ag‘ﬁggand 2-met hyl t hi azol yl met hoxy; 5 ni sOor

|; R20i s fl uorgious bdrfils@f hfdi’uf’g% ar@Rh&Wh ithe @tth Hor eflarhpledof Qi prddrég phenyl
i ndenyl, indanyl, tetrahydronaphthyl fluorenyl, furyl, thienyl, oxazolyl

i soxazoﬂ?ﬂlvatlw,cﬁaiol yl, pyrazolyl, t hi azol yl, isothi azol yl, pyridyl,

benzot hFbn ny| Hiarh 3’59%}1% RN Bbep bR MDA bnsl i

benzof U'E Béﬂ 305398 Uiy K SWidMRE @ hNY(AcaléthitPrads) 145);
naphthyrl |ny car dlbenzofuran di benzot hi ophenyl " or xant henyl
whi ch ophi onAA Il“yxtbe@ksf DmgrDéngthi Dewlmimem,eldaed byl ngsgahxyialhmm aridl uor o,
chloro trlfluor met h Lyano, am naq, et hyl t hox

propdxy H BBl Péyé] i{f@@%@pplwe@wwfﬁﬁfeewfi byr%tﬁ% 3. 16501

(1991),
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8§, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984).
30 Examples of such pro-drugs may be used to form in-vivo-cleavable esters of a

compound of the Formula Ia or Ib. An in-vivo-cleavable ester of a compound of the



2003
15 et hyl am no, di net hyl am no, diethyl am no, acetam do, propionam 00 Jut
N net hyl acet am do, net hanesul phonam do, N-nethyl net hanesul phonam do,
am nonet hyl , met hyl am nonet hyl , et hyl am nonet hyl , di met hyl am nonet hyl ,
di et hyW&mOﬁétﬁét hyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2CTeB00%¢%2hoxy,
2- et hoxyet hoxy, 3-nethoxypropoxy, 3-ethoxypropoxy, 2-am noethoxy,
3-am nopropoxy, 2-nethylam noethoxy, 2Zethyl am noethoxy, 20
3- et hyl am nopropoxy 3- et hyl am nopropoxy, 2-di nethyl am noet hoxy,
2-di et yl am noetﬁﬁ 3- di met hyl am nopr opoxy, 3-di.et hyl anmi nopr opox
pheny! | Ofrwl9| a o @ﬁiﬂmmgma XY BEQMR 9y IoRBYamnie. apharporeusen bwce%@éﬁ di nyl
3-pyrr gétwhwﬂwa&gea% W hurRiP (F'rrdr%hgﬁ/ﬂadg gmmeg{ﬂeqaapéﬁk acidPSRRRL YT

pl perazin p1 perazi ny onopl
4- et hphhmmmopnyazwpydble éstaeécbn/damqo@nﬂ:zluWG 1r6®)&ll{d&bfhﬁth9']/bm*s hegt, 25

pi peri di nyI met h nmor phol i nyl me pi perazi nyl neth
4 net ny@ﬂl émﬁ%?i%m@my( 1- 6@%%1?@ %ESYWQMH:W&[%{ wsqmplﬁ)gxlvﬁl@:y:)qfwwﬂb&y
L TR BT e R S i R MBS Ao

(p| bt ( Opoxy,
> (b pZrdg’§}°ﬂ§+%1§{r9§%xy§%1ﬂpfgg@;@{drg@?tbg%g ffbestely (BPERAIRN SR

g Ej nﬂtf&%ﬂommmﬂiy;md:dxﬁcﬁgcbgyﬁbml?ayrﬁwmml fbpfmcpi) Y, g

acetyl pi perazi ny oxy an acet yl pi perazi nyl ) propoxy, an
wher ei i -RFHIOBHERANYIO éimwecferrsﬁﬁwny cathopgrayBaD sommpopnds of
thlenylﬂ,lls eh@ or heterocyclyl group in a substituent on Q may optionally
bear 1 or substituents selected fromfluoro, chloro, nethyl and nethoxy;
or aophar ma@atticutnbyelavagpuald 6f thaiivehtiel gefudeNok eririsle, 4iaé aérwdiveonpound
of the invention is an am de derivative of the 5 Formula Ib wherein R3 is
hydr og@h thsrFareuladia-or kb psagpronriase, o pha@macgum&mﬁye,ptablq salts, tharpofowberebrono,

) SRR A8 A% S RIOREN, B SR, LB o
et hyl alR*RORRIBYdn, nﬂ:’tﬁﬂbpﬂhﬁmrﬁ&%&m&blﬂi@}%b IR Ahd X, R RAIGARLROXY,

10 3-am nopropoxy, 2-nethylam noet hoxy | 'am noet hox
3- net hyhdiaseppropoaty hage enhef thaimeapingp defimedhediinedthel carin tlnmehnm relating

2-di th Iam et hox di | ami nopropoxy, 3-diethyl am nopropoxy,
2- anl néé??ﬂrllc‘é Rvel é‘"& WPS% IHBP »2- et hyl ami noet hyl ani no, _
2- et hy' gis tﬁgi:d}%he?er%fog%'n@%‘- P@rn?é?%{ﬁe%q HIBno%fcﬁii?%h%%@QB{ opyl am no,

2-di rre yI a am no et hyl am noet

di metloymembered bmpylhcamg wnhaxpiioeft\hyingrhemmtomy Iseletted frobk ¢:3rgan; Hitedgdny | )
met hyl am no, am nopropyl ) - N-net hyl a

3-
ﬁ(z w@pﬁyulahvmbnchppwrh%wphﬁﬂwt sﬂﬁztzd érpwhaﬁv%@mw fpr Qdediped/| ani no,
ﬁ(z gﬁ%&%@&?&@oﬂd‘)ﬁyﬁ ?{F % qaﬂdrhnas dipbobritd WAvAThY QPR dahidys BERIN am no,

ani noethyrP
N- ( szlt@téiﬂﬁe%ﬁerwm thyd s)echbmﬁtm ﬁlcull&r(navalo@ﬁtﬂwhmm@meuﬁ&n 20
N- et hyl am no, (3-di et hyl am nopropyl ) - N- et hyl ami no, i dyl i net hyl
3-pyri dg) met@ys phenylpyrdedyf/ grdanyl or fuogensyil mmr@mﬂy bquszh %«yﬂ antbn@wynts

4 ot hyPPEERE e %%éﬁn%ﬁﬁﬁoaﬁém%ﬁeébﬁéf&% AR RE ot sEntasdrs Y
4-acet llﬁpﬁ%oﬁgit%%;ﬂa% 3ny bf thexﬁwhd%@d@tﬁﬁ‘;c}/bérgihbyﬂ% & IH%LIS qéafmélauﬁ to

nmor phol i piperazin-1-y | pi perazi n-1-yl met hyl ,
4 acet ){iamquTmbm:i chmplonmdhyf the vwentibadi n- 3- yl oxy,

t hyl pyrr i yl o eridin-4- on pi peri di n- 4-yl oxy,
(A 18l d|(§ &reﬂ& w&@etg@af%@woﬁ {08 Orfn mWF?‘E)F't?ﬁSQXF%Z‘“&%én % 8r ket hoxy.
3 I per |
o B' Berlg%hﬁ& f&g?%cn@ Wgt'hpl perﬂ;‘;z%?%rl%w roéoﬁig %BQ&L:H R HBYEN, nitrogen and
2- (4- mesulphup inb&shabehais-albasic) sibhoaynt sBlebfbdrfﬁi:ﬂﬂyﬂnMGQQI-éﬂ)a:lkﬂlamin)opr opoxy, 30
2- (4-acetyl pi perazin-1-yl)et ho>8/ (4-acetyl pi perazin-1-yl) propoxy,
di-[(1 6C§)alkyl]ammo ammo -(1-6 )alkyl (1-6C)alkylam1n0 1-6C)alkyl,
di-[(1-6C)alkyllamino-(1-6C)alkyl, amino-(2-6C)alkoxy, (1-6C)alkylamino-(2-6C)alkoxy,
30 di-[(1-6C)alkyl}amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, (1-6C)alkylamino-

(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino, N-(1-6C)alkyl-amino-



ni sOor
qis O;

2- benz
2- benzi

5-1isox I 4 thiazolyl, S-isothiazolyl, 2-pyridyl,
o tholissse?

0
1; 10J UL 2003 W 00/55153 - 35 Rz is fluoro, chl oro1c[)lr‘JUL 2?13

and PCT/ @GB00/00912 Qis phenyl, 2-furyl, 2-thi enyI 4- oxazol yl,
‘pé/ X - pyridyl,
2-indolyl, 2-benzothienyl, 2-benzoxazoly T’QB 0’00912
m dazol yI 2- benzot hi azol yl , 4-benzofurazanyl, 2-quinolyl,

6- qui nol yI, 7-quino|y|, 3-isoquino|y|,2@&quinazo|iny|, 7-quinazo|iny|,
6- qui noxal i nyl or 7-quinoxalinyl which optionally bears 1 or 2 substituents

sel ecte@ %@&Fﬁm&ﬂﬁxw(1%(?%[1&-(?—@@’%@'1%&”@ %Xy,)ﬁggl{ ErX{m Iﬁ%ﬁ@@zﬁllﬁa} am no.

met hyl ,

di net hydha[r(rl m@)aldy@ﬁhwmw)alk@mmsamhyé (2-ﬁel)atwdnamaﬁﬁﬁ@t( m6b|)alkylammo-
et hyl am nonet hyl, 10 di net h%ll am nonet hyl, di et hyl am nonet hy
2- hydr o@y@@}w\)@yoylanhwrcbiylp Gladylaminaret Helelienndamina? hetetveiy dtetargry -

e e

3- et hyi ﬁémaemﬂpgxacmac&gnmdﬂwh&mn%?m%ﬁiﬁryl%rq&b@f&yélg%ﬂaﬁggﬁggg%{%c |

2- met hyt'a

3-di net

hyl am nopr opoxy di et hyl am hopr opoxy, 2-py

4- pyr i dsdbstitEntorpQraly bptidrially beﬂ-lptyrrz spbtimaedry kelectecpfromdldgent, 1346 )alkyl,

2-pyrid
pi peri di
honopi p
pyrroli

I h 3- i dyl | dyl | i d
N e

%&s{]@pﬂp nel%r?]at? hg@};él %éfl &gﬁ@;@k&?%ﬁeﬁﬁd X%]rellnﬁef%f;eeérml PP §LcBh Miad] ing

pi perazmrpalnadlmciwl cordpdtridb vt hepsveazbm- 1- yl met hyl ,

4-acety
1- meiby
2- pyrro
3-pi per
2- pi per
2-(4-me

| pi perazin-1-yl methyl, pyrrolidin-3-yloxy, 20
(egyr r Q115 phenyd-oy aéwgeroqgorp@tnq b qxﬁﬁnymbmd mongexdhig Iripigme riddion- 4- yl oxy,

d 1- t hgx din-1: d t hox

b s W T BT g SRR e R B 02EY
ad Qiigh ‘Lﬁflvﬂiﬂpﬁﬁ{iorﬁﬂbﬁ”b@% azh g3 Xﬁh‘%ﬁ%ﬁ%@’selected from hydroxy, halogeno,
t hyl pi per azi n- hoxy,  3-(4- net hyl pi perazi n- I- ? propgxy,

2- ( 4- aceifidopimpethzlz icparib, ynit)cetahmw cmbdxﬁ{(@(l‘a\aikyly{lpdi@aﬂ@xyn(lJé(;‘/)h)k}yiamnny, 25

or a ph
of the
hydr
trif

ﬁ@%@kﬂ%ﬂﬁ}?&g@ﬁ% SRR é@%@ﬂ@@ihﬁ%%%ﬁ&f et atea
aﬂiﬁ{@dlaé all@lomhi'l? U-68; i, %6@@{}@8&)[ @ygwgm oro, brom,

et hyl am-m-&eallkyl]amm(l-6(D)2iﬁ¢yh>ﬂa&>’gleﬂ@(2 dcyﬁlmyanydwxy (@60)licryponet hyl
et hyI am nonet hyl , di nmet hyl am nomt% di et hyl am nonet hyl , 2-am noet hoxy,

0J

20

25

30

Ur-6Simikaxp-Gea s sy Pypnexbe/ omkoxy , carhgxy-(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, pyridyl-(1-6C)alkyl, imidazolyl-
(1-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-(1-6C)alkoxy, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl, 4-(2-6C)alkanoylpiperazinyl,
pyrrolidinyl-(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyl-(1-6C)alkyl, piperazinyl- *
(1-6C)alkyl, 4-(1-6C)alkylpiperazinyl-(1-6C)alkyl, 4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl,
pyrrolidinyloxy, piperidinyloxy, 1-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy,
piperidinyl-(2-6C)alkoxy, morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy,
4-(1-6C)alkylpiperazinyl-(2-6C)alkoxy and 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy or Q
bears a (1-3C)alkylenedioxy substituent; and X, R', R?, R’, m, n and q as appropriate have any
of the meanings defined hereinbefore or in this section relating to particular novel compounds
of the invention;

® Q is phenyl, indenyl, indanyl, fluorenyl or a heteroaromatic 5- or 6-membered

monocyclic ring with up to three ring heteroatoms selected from oxygen, nitrogen and sulphur
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3-am nopropoxy, 2-nethyl am noet hoxy, 2-ethylam noet hoxy,
3- net hyl am nopr opoxy, 3-ethyl am nopropoxy, 2-di net hyl am noet hoxy,
2- di et hyl am noet hoxy, 3-di met hyl am nopr opoxy, 3-di et hyl arni nopropoxy,
2- am nGgplayksss no, 3- ami nopropyl ami no, 2-net hyl am noet hyd &0&B6b/00012
2- et hyl am noet hyl am no, 3-net hyl am nopropyl am no, 5
3- et hyl am nopr opyl am no, 2-di net hyl am noet hyl am no,
2- di et hyl am noet hyl am no, 3- dlnethylan?ﬁopropylanlno
3-di et hyl am nopropyl am no, N-(2-am noet hyl) N net hyl am no,
N ( 3- anvhichoppyghdliyNoened hyd @il msuthle:(tQse‘rmd:’@/fraxmhlydﬂ)bcpylha)lcﬁgdmei hyl am no,
N- (2- et hyl am noet hyl } - N- pet hyl am no, Kﬁ hyl am nopr opgk%@ met hyl am no,
N- ( 3- et‘h‘ﬂluéFﬁrWHb}’]@ﬁWI)O m%mwoaﬁarh@cy, é@Jaawe&l i akrrpei thiplkytpmino,

N et hy&r%amfj%m%@atﬂin%t P%/ Jiﬁiﬁnlg@t?(ﬁ&{?%r}yl g-zrg%)gmmn] rH)’GC)alkanoylammo

N (3-di propy am-’n’

N-(3- dlNI(hl;d@mkmlpmp;yélkaxMymlmI(wa)ﬂkm%sﬂfﬂh@@ydﬁﬁbhyl(a -68%) 4[&,1 -dyl met hyl ,
4- pyri dyl net hyl pyrldylnethoxy, pyri dyl met hoxy, 4-pyridyl net hoxy,

pyrr oﬂhl d récmllgﬂhes%pmdmm, phmylpfm;yh, ﬂmnyplapgrdawlrp}llrhqﬁnyl pyrrolidinyl, I
4- 1- 1 4 1-

4 ncet 1 Eiceridgisniadplitingl PR R R Soopinrtiay omialgas PRSIy | .
mor pho | %ﬁb&ﬁ&myp 'p?rﬁ?grélﬁg (11 BW ydé}laerf‘d})ﬂgﬁ X h—%b&ill@ﬁr ﬁ%ﬁhoilmw-mgé}'allkyl

4- acety azin-1-y

1- net hydrmlympm’azﬂyh( Boghakyl, armll Wigsreid iafy ﬁh@ﬂyﬂ),)fyl;yl lhleﬁj‘!lhylhﬁtcﬁejylcdll graupyinexy,
2-(pyrrolidin-1-yl pyrrolidin-1-yl)propoxy, pi peri di noet hoxy,

3-pi perMﬁ%@ﬁwdﬁbwnayzom%Lpaﬁdétrr?o%psmse%?%éﬂqfrmpméﬁ@aswo (1-6C)alkyl,
2- 1 I
S AR ity SRRl AR IR B s smprpris v st e

2- (4- acbxiphPesTREd TeleiMberere O Xy the sedrdifrefiftink Y4 mﬁanazndveﬂcdfhg&ﬁm%me
nisOorl; iZ2 is fluoro, chloro or methyl; q s 0; and 25 Q is phenyl,

2- pyrldywﬂﬂgmpyrldyl or 4-pyridyl which optlonally bears 1 or 2
substituents sel cted.from hydroxy, fluoro, chloro, trifl |, cyano,
alr:‘l noI t hyR 15 BARGY X {RS@F&? ?%&X&lsgh%hw ‘%&P'@k)}’yl Ef?@kjyﬁytf‘ {% Y

t hyl

et hy amsa@mazémeﬁﬁydﬁwfaazﬂm%m&mﬁopayrmﬂ%@&%mggﬁ&mg@%%goxyet hoxy,

et hyl am nonet Hyl",” di'net hyl am nonet hyl et hyl am

3- hy tly obemzorpoiy, baumnkhnﬁybbhmmﬁuwﬁadzndmm@ﬂM&mﬂdbyamadmmhhowwpropoxy,

3- et hoxypr apo noet hox am noprQ am noet hoxy,

2- et hyl éﬁwggﬁ%&w@ I wp%%hﬁaslpqrd&ak@yn@ néi/‘fiw]éﬁ%‘%l%‘héf;?&%v Torg o g 11 L
2003 % 1

2- i ot Ry TSRS A TP peica B pealloBR (VL0 DO R g*nf%éﬁoorgr%ng&ﬁ

2-pyri dm R*3mpyiraindyq as a@pmprthawe %W&dyﬂemhgs/dleﬁnad hyneuﬂmforebhm this

4- pyri dyl et hyl , 2-pyr|dylnethoxy, pyrldylnethoxy, 4- pyri dyl met hoxy,
pyrr ol |$ﬁ0ﬁ011r63}ﬂtmgat0p@qm@r ardwvmommu qiﬁ)o wwr:%tzqnn |-yl ,

£ TS0 DLAS edih o BRR RECORUn Y Sy B 000 RO At

nor phol p.naogt Mﬁuda&bw:azar a-;;lyraﬂomt ?/hq ors- ﬂﬂzbby'l 13- per@ atigothiavb Rt hyl
4- acetylplpera2|n I -ylnme pyrrolidin-3-y

oxy,
1- et hy2~p§ir 9bﬁ1pdr1dy83ybo9<3pyrlém@ﬂ4 24 fr-or- %fpmldltwl Repyrgripyher i di n- 4- yI OXY,

- bl per Fumon S SRR TR OB By BB PGB 10

2- pi per@llsﬂ ol 630eRL %Yy, - 3- Rﬁfsa?ehﬂ 1aéaoPﬂO:!105yor 6-benzothiazolyl,

2- (4- et Ayl pi perazi n- 1-yl') et hoxy, 3- t hyl pi perazi n- 1- yI)propoxy,

2- (428C84, Bk pr pandazohyl] Spegmifirazanyh 2d 33 ((-ébrdecgugdlydg pevaar THsbquinobylppoxy; or
a pharmpceutical ly-acceptable salt thereof. A further preferred conpound of
the | nventr 8h 1 anERORRY I Geph L aMRQRERL R S hephibgpidi- 2y OF viher ei n R3 i S

hydrogep ¢ a0 §

et hovy 1S apBRin T B, B Rl S 1 3¢ 2 el Bl Chea P ko OB

2-di et hid ?dl‘hmplﬁ tv@;xycy &(ebl Mxﬂbﬂf@ﬁl AKX ORQRY, R3;3mdh ahdylag EpproprigRdaye any

3-di et hyl am no- 2- hydr o oxy, 3-diethylam no 20 2-hydroxypropoxy,

2 ani noe%[ |ragAniRES F%Sﬁﬂlr%m indhis sectionelpiing toartirylar novel compounds

nopr [anino 2 di met hyl am noet hyl am no,

2- dlép fﬁhiﬂikﬁﬁ%&?anino, 3-di et hyl am nopr opyl am no,

4- di met hyl am nobut yl am no, 3-am no- 2- hydr oxypr opyl am no,

3-di net hyl am no- 2- hydr oxypr opyl am no,

N- ( 2- di met hyl am noet hyl ) - N- net hyl am no,

N- (3- di net hyl am nopropyl ) - N-nmet hyl am no, pyrrolidin-1-yl, morpholino,

plperldlno 25 plpera2|n 1-yl, 4-methyl pi perazin-1-yl,
ethylplpera2|n yI 4 (2 hydroxyethyl)plpera2|n 1 yI

o o o o - A N



1 0J UL 2003 WO 00155153 - 38 PCT/ GB00/ 00912 2-pyrrolidin-1-yletho x Y,
3-pyrrolidin-1-yl propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy,

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

3- pi perviogisi§l pr opoxy, 2-(4-net hyl pi perazi n-1-yl ) et hoxyPCT/GB00/00912

3- (4- et hyl pi perazi n-1-yl ) propoxy, 2-hydroxy-3-pyrrolidin-1-ylpropoxy,

2- hydr oxy- 3- pi peri di nopr opoxy, 2- hydro % 5 3-nor phol i nopr opoxy,

pi peri di n-4-yl am no, 1- nethylplperldln- -yl am no,

1- benzylplper|d|n4 yl am no, pyrrolidin-1- erthyIanlno

3- pyr r di) di nQUig Belsipromatico: 026nﬁ¢rﬁh6qeﬁm%pﬁxﬂ Ko 9- or 10-membered

37 ror PNGLIHRBINAATS. 8014 ZieRURELI H00RL ) SEn0w, 5 Bl RFY 1] RARIARKLA™ O

- pi peraz Zin- am no,
(4- WBieﬂBétdd'tﬁﬁﬁ@&ygbnleﬂogeﬁ Ehd QiIp\&, which optionally bears 1, 2 or 3 substituents
4- et hyl pi perazi n-1-yl ) propyl am no, 10
1- neqe&g@[:e}gyf?qr@|1wdthy,21a}qgegp,ﬁy1ﬂ;§mqmethyl cyano, nitro, amino, carboxy, (1-6C)alkyl,

2

3-(

2- (

R e e R R
3-di

' ”Et(Pyé@)'ﬁlk'BQ @a@b&ﬂy‘?%ﬂﬂ FK’ORWI@”H‘?I%H k¥es approbriate have any of the meanings
1- et hyl pyrrol i di n- 2-yl et hyl') ami’nomef h

3-pyrr odlefdledu heneinirefpy bamm thrsrsed:thml r,elangmm pmbullao&mm bampumtdstdf yllxe, invention;

3- nor phol i nopr.opyl am nonet h pi perazi n-1-yl et hyl am nomet

3- (4- melthy| pRp&s Eﬁemmwt&’)épyr}éﬂ%b@%mcyegc mnse@hﬁwh HEF‘?réY%BRS'

ni sOor | Eitg\%/’\ﬁ %hcsg eQlef it 6%&43}{':11&8 r§a d’sut%}% Q’hla‘l éﬁ%gﬁf%?ars% P rﬁdyl or

4pyr|dh earsa su rt'Uent from |d|h- -

3- hydg osub@wuémh iselefred figin, hydrdiyd h@p@gsiai hﬂﬂlmfbﬁa@iﬂydlc?mic Yxﬁtro ARARG) QJairHﬂ)Qy,
pi peri di no, hydr oxypi peri din erazin-

4- et hyﬂlp¢><b)élr1<a/,’:|(rh @)9 OX)OI(l'éCbﬂ&Y%‘a@@QH 61316@31&1731@@}9@(3@%&(15@@161@!11]@%@ An

f d t t f
the Forfi A A= frarer it A% R Badr B b Al Pp@PrRRLRTe ARferde; © ©
sel ect eflehinfd Wikl KbRIFHBRAEL M tms%eé&mplﬂemhg% gmleemr- ABVL Loﬂ}tpaﬁ{dgwfﬂ{e no,
pyrrolldln 1y m)rp0|n0 plperl di no, p1 perazi n-

4 met hyinpemmnam nl-yl, 4-ethylpiperazin-1-yl, hom)pl pera2| n-1-yl,
yl honopi erazi

s WAL T PN 4 ot (MNP
hol
ey oL TR iy BRGNPy sy bR indoly), benzothiophepyl, |, o

2- pyr r Obérttoxazbiyl] edniidazoly pberebihinzodyd] ﬂndxz;olyleembﬁiﬂaﬂanmquhmgy
3-di met hyl am nopr opyl am nonet hY ,. 3-di met hyl am no UL 2003 WO
00l 55 15§0qws@lyb@wr@e@}mé>wwxz “2yldPWtWF%ﬁﬂp%r%ﬁOWér@Pﬁﬁom@m(l

1- net hy

3~ pyr r o DA E oLt RSB bears 1 002 substtuonts sefepif from those

3- mop@hadfinkdpa Qﬂbahﬂiﬁhml@ ﬁ'@ﬁcmﬂefora"d?id@@rl@z RA-FE; i, ﬂtahlvl |qeagiap Ffﬂphhtél have any of

3- (4- net hyl pi perazi n- mfpyl )am nomet hyl and 2- pyridyl methoxy; 5 nis O
or 1; muelmeanmglsyieﬁneﬂ lsmela org argn Shig yeqtign relatingitopartieuiar Wﬁbwmmds of
substi tfhﬁnt s?l ected frompyrrolidin-1-yl, norpholino, piperidino, *

pi per az %Bnd 4- net hyl pi perazin-1-yl ;

Q) Q is 1-, 2- or 3-carbazolyl, 1-, 2-, 3- or 4-dibenzofuranyl or 1-, 2-, 3- or

10 J | 2003

4-dibenzothiophenyl which optionally bears 1 or 2 substituents selected from those defined in
25 paragraph (i) hereinbefore; and X, R!, R%, R%, m, n and q as appropriate have any of the

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

invention;

(m) nis0;and X, R', R?, Q, m and q as appropriate have any of the meanings defined

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



1 U JUL cwa
10, or a pharmaceutical |l y-acceptable salt thereof. A further especially
preferred conpound of the invention is an am de derivative of the Formula
b wherein R3 is hydrogen or nethyl; mis 1 and R is selected from
di et hy W45t hyl , N-(3- di net hyl ami nopropyl ) N net hyl afiG¥éGB00/00912
3-pyrrolin-1-yl, pyrrolidin-l-yl, nmor phol i no, pi peri di no,
honopi peri di n-1 -yI , 15 pi perazin-1-yl_94- et hyl pi perazin-1-yl,
4- et hyl pi perazin-1-yl, honopi perazin-1-yl, 4-rnethyl honopi perazin-I-yl,

i 1-yl : t h in-1c-yl : .
oo Tt T PR SRR AT o
mor pholahPefElehtanings @@ﬁﬁ'&ﬂi@réx%éfgf'erbr]in Yﬁlﬁ‘?&ﬁ%h relatm to particular novel
3- hydroxypyrrolidin-1-ylmethyl, pyrc- din-3-ylo yg

N et hycompoumdsccﬁthr: ﬁivyﬂtmmy, pi peri di n- 4 yl oxy, N-methyl piperidin-4-yl oxy,
20 homopi peri di n- % ){{,2 N- met hyl honopi peri di n- 4-yl oxy
2- pyrr &P} di iLis Oypnd b8t vl mavamsasyiatob %r%‘lﬂ&lf thmernings, defined

g g: @Hﬁ}’%@%}f% BE ﬂg@fl cf'asl&ﬁﬁnl%pr o%y(l) paticular {x%vell compounds of the invention;

2-(1- m&bhyl A i DhmeRh@aym@d mwémakmﬁm@wh [(1-6C)alkyl]amino, amino- (1 6C)alky1
3-pyrrolidin-1-yl propg@am nonet hy r phol i noet hyl am nonet

3. Mor PRI BRI HE Ay [(lzéﬁbqﬂerllazmno-QMlekJelt Pt ChEieis o,

a1 uad by PR R A e P RS P R coor 1 R 15 oty
i uor o a“’i‘%?%C%“é?%*?ﬁ%i‘?Lﬁ%“ﬁ"ﬂﬁ%?@ﬁ@“ky%fé“ﬁﬁ‘% e T
N- reltth (R 1661 ilaplastihg) b Gla 6C Ehk y 1 2Anfine 42 - 6C)alnylﬁlnmo N-1-6CHRoa- (%@ﬂkﬁﬁﬁﬁfﬁo 40
PCT1GB00/ O 2&2 azet yrrolin-1-yl, (2 gérrol I di n-1-yl, norpholino,

oi per | dPHG A kaHBRRL S skt o b i (2- B We g meton B Guoey

£ T BB RELAC s LD OIDBRBEEAT oy B0 40 vorens

substi tluwmbcw@n@:@t @dlefermyc@mus@)ﬂkdx land Srhppein ﬁxiy lﬁbtémuiyl oPkéte@byelyin- 1-yl ,
nmor phol i no, ﬁ; peridi no, honopi peridi no, piperazin-1-yl,
hom)pl pg@@laszqmﬁ gnbstlmemmmnopélrham«s-llorﬂ suéﬁﬁumtmlwﬁﬁﬁnmmmu n-1-yl ;

g; ef %-3@6’333 l@l ge%abl : %ﬁb$a§ﬁag‘§r &LLP%:)%F{'\?@S quI Ll )Iéor mul a

I'b Wnercﬁi[(l Eﬁ)dllé;yl]mﬂﬁ@ 9@18 >@rR2 m@t hy by, anan zmapﬁm;ana%alae ah$ of the meanings

4- et hyl pi perazin-1-yl N ( 3-di net hyl am nopr opy! ) - N-net hyl am no; ni sOorl ;
R - is dsfimed hglb;anfos@oxandhxsgsctmoﬁ-rdanp@m panogylar bvél gdmpdiide of the invention;

phar el | cat L YaRFReRLehle Sl L hEneel o B CERoa RESLET 0,
R3 i's hyHOMENLHindRE-BE )alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyl, amino-(2-6C)alkoxy,

20 (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-f(1-6C)alkyl}jamino-
(2-6C)alkylamino, N-(1 -6C)alkyl-amino:(2-6C)alkylamino, N-(1-6C)alkyl-(1 —6C)alkylami:10-
(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-

25 (1-6C)alkoxy, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl,
homopiperazinyl, 4-(1-6C)alkylhomopiperazinyl, 4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl-
(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyl-(1-6C)alkyl, piperazinyl-(1-6C)alkyl,
4-(1-6C)alkylpiperazinyl-(1-6C)alkyl, 4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl,
pyrrolidinyloxy, piperidinyloxy, 1-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy,

30 piperidinyl-(2-6C)alkoxy, morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy,
4-(1-6C)alkylpiperazinyl-(2-6C)alkoxy or 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy;



TU JUL g
mis 1 and R is 4-nethylpi perazin-1-yl, 4-methyl honopi perazin-1-yl or
N- (3-di net hyl am nopropyl)-N-nmethylamno; 20 nis O or 1; Rz is 6- rrethyl K
gis 0; and Qis 2-pyrrolidin-1-ylpyrid-4-yl,
2- ( 3- pwo @irdsmsal- yl ) pyrid-4-yl, 2-piperidi nopyrid-4-yl, pcT/GB00/00912
2- nor phol i nopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl, 3-acetam dophenyl
or 2S 3-(2-furyl)phenyl; or a pharmaceytically-acceptable salt thereof. A
further especially preferred conpound the invention is an am de
derivative of the Fornula Ib wherein R3 is hydrogen;, mis 1 and R is

pi per agihX1RyIR, @, mﬁ;ﬂrqmapemuawmvyany qﬁth'emwmngwpﬂrpémamrbeﬁorybrm 30

N- ( 3- dj, et hyl am.no N- e an no 10J UL 2003 W
00/ 55185 & cﬁ‘?nf?la“’r?%%g‘y%%‘f‘ﬂ?flnovrﬁ qmﬁquﬁ‘ﬂsi%fl‘?‘a“r@h%on’and PCT/ GB00100912 Qi s
g ?ée;{;?'r cn)l I%fliq ng_lp:ilﬂd) Ig; b Mhﬁ)xiy; Héflbéﬁioijgqu’hg?%rﬁc{)étwr %ﬂxné Mbrcapto, nitro, carboxy,
2- nor phebChakyxyicarbonyl, (1-6Chdlkdray16C)akirenand X Rh Péf- Ql, n aﬁii q as appropriate

> rod hBRABHTe BeaTgx Jefnsiiereigbgior of Mo SERarel oL SePHUSY LMY
3, 4- mEé%};?ﬁkﬂ'o?’f%“%@?x?{tkon 3-acet am dophenyl, 3-(4-fluorophenyl)phenyl,

3-(2-fury uoro-S-pyrrolidin-1- yI phenyl ,

3- 1 uogs)- S- i R hust] MRIFSIRY subRithéntas S1SteaF A Sd sHBRIaE spekified in
3-norpholino-S-trifluor onet(b:%l phenyl ; 10 or a pharnaceutical |l y-acceptabl e

sal t t hetageph (A paeinbeforean efeqond ' subrtituentiisetlecthe fiom/dasilstitients f or
| .
"IN (TP R bR RCHE R K fb) Qo e e ADRTORIRt o bANAN: nopyr
4

19| GR' BeMih@ ATk ReRHefote bt tH TYSHeO8BH RBGAD kdptiONS: novel compounds of
6- (N- (3-di met hyl am nopr opyi } - N- net hyl ami no] - 2- rret%y -3-[2-methyl 1S

S (2- nﬁmh&bnmmpyndd 4-yl car bonyl am no)phenyl] 3, 4-di hydroqw nazol i n- 4- one,
[

e
6
ony! o) pReRYNHEOZ R okt Qe i 2 sepropriate have 4y of e hbanings * -
o (& TRLEMPAAGRBEIR: dr Kok Sed o/ RMNE 1ol R R0S doRHBAAbrthe oY A

no) pheny rqu|nazo
A preferred compound of the invention is an amide derivative of the Formula Ib

d

15 wherein R® is hydrogen, methyl or ethyl;
misO,1or2;

R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy,
amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,

20 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,
3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, \
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-aminoethylamino, 3-aminopropylamino,
2-methylaminoethylamino, 2-ethylaminoethylamino, 3-methylaminopropylamino,
3-ethylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino,

25 3-dimethylaminopropylamino, 3-diethylaminopropylamino, N-(2-aminoethyl)-
N-methylamino, N-(3-aminopropyl)-N-methylamino, N-(2-methylaminoethyl)-
N-methylamino, N-(2-ethylaminoethyl)-N-methylamino, N-(3-methylaminopropyl)-
N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N-(2-dimethylaminoethyl)-
N-methylamino, N-(2-diethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)-

30 N-methylamino, N-(3-diethylaminopropyl)-N-methylamino, pyridyl, pyridylmethyl,
pyridylmethoxy, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl,



20 \ 30 JuL 2003
8- ~N\- ( 3-di net hyl am nopr opyl ) - N- et hyl am no] - 3-[ 2- et hyl - S- (2-rnor phol i nopyr
i d 4-yl carbonyl am no) phenyl ] - 3, 4- di hydr oqui nazol i n-4-one; or a

phar mrac¥QO/8353 y- accept abl e salt thereof. A further partkrcuGBs/gooef erred
compound of the invention is, for exanple :

3-[2-nmethyl -S-(2-pyrrolidin-1-yl pyri d;éli_yl car bonyl am no) phenyl ] 2S

6- { 4- net hyl pi perazi n-1-yl) - 3, 4-di hydr oqui nazol i n- 4- one,

3-[2-nmet hyl - S- (2- pj peri di nopyri d-4-yl car bonyl am no) phenyl.] 6- (4- et hyl pi pera
zi n- 1- Q}OI‘)‘QPBP‘?T@ZIHYIHﬁd?ﬁaﬁlihﬁﬁlﬁ’émeﬁzm}’b ﬁea}cetylplperazmyl), pyrrolidinylmethyl,

(2 T Bt Ryt AUl D) bl o AL B, FTBAGERARIUA) &~ (4 et Py
3-[S-di hamﬂblﬂe?dtixﬁrlmleﬁ@u,@mhamymi;gaﬁlkmdbmmyh%% gg;/egg;fg?xpu perazin- 1-

yl'} 3, 4-dihydroqui nazol i n-4-one, L 2003
PCT/ GBOG@O%ipiperidiny ®xy{ 2-5pyralidnyfgthpiy e (rwaralidolyl)erapexhy | phenyl

e
} - 6- (4- e BB liRSN Y6 pStyl M plpeedidlil A% 9 H{pGabihstopis, S5 or a

phar maceut i cal | y=acceptabl e salt "thereof. "An amde derivative of the

For mul a2-{4nmthylpiperzing])pthaxyrt:imetyliiperadcdjirapdxy, sal t or

i n-vivo-cl eavabl e ester thereof, nmay be prepared by any process known to be
appl i cabftaey PHReraABi et haxy o 30@'49[%%@%%?4‘93!1?@%‘%’@@ conpounds. Such
processlsa%,ox\fhp,n used to prepare a novel am de derivative of the Formula la
or Ib are provided as a further feature of the invention and 10 are

i 11 usg r Rt gdluayo,dhtord Broaiw, fgtHyepF @B@Nt ati ve process variants in which,
unl ess otherwi se stated, X, R, Rz, R3, m n, gq and Q have any of the
meani ngs sd&fdnfled herei nbefore. Necessary starting materials may be obtained

by standard, procedures of or ic chem stry. The preparation of suc

ot art) ng harEpPartt Eheall oRegR FatRBideah BB P g A5y,
represe n?dyl,vﬁrrﬂfagﬁ?ﬁiyyﬁﬁﬁﬂiﬂ?ﬁ% BBy Wb ibofurhi, MAGIYTTBRAYtMEnyExanpl es.

Al ternatively 15 necesSSary s ar¥| ng materials are obtainabl € by anal ogous
pr oc edubawokazolyipbanzithidasdlyh bemkzothazolyl aindazelylhbenzofueazanyli qunglykki I | of an
organic, chem st. (a) A conpound of the Fornul a, or a

phar H%lc’éBﬂ?‘&%ﬁyﬁsﬁ%@bﬁﬂbﬂ‘én@éﬁ“ﬁ‘yb‘?f qaﬁhtbyvélnafl\yéwBBPQO%wﬁarﬁ Heteof ) may be

ﬁr fp;i(f ?%Mtﬂéﬁ%&g@%}d ﬁbﬁg?%%h&%ﬁ "RioPS REAGASh ey cy bl ar i Wiyl (RN
ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino,
diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy,

20 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy,
2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy,
2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, '
3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-methylpiperazinyl, homopiperazinyl, 4-methylhomopiperazinyl,

25 4-acetylpiperazinyl, pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl,
piperazinylmethyl, 4-methylpiperazinylmethyl, 4-acetylpiperazinylmethyl, pyrrolidinyloxy,
1-methylpyrrolidinyloxy, piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy,
3-(pyrrolidinyl)propoxy, 2-(piperidiny!)ethoxy, 3~(piperidinyl)propoxy,
2-(morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy,

30 3-(piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy;



with a carboxylic acid of the Formula |11, or a reactive derivati¥d JuL 2003
thereof, OHO \ s RI1I1l wherein variable groups are as defined )

her ei nbef ore and wherein any functional group is protected if necessary,
and: 2%@dyssms3novi ng any protecting groups; and 1 0 ~lpcd/dBodfas O

001 55153 - 43 PCT/ GB00/ 00912 (ii) optionally form ng a

phar maceuti cal | y-acceptable salt or i gvi vo-cl eavabl e ester. A suitable
reactive derivative of a carboxylic a X of the Formula |11 is, for
exanmpl e, an acyl halide, for exanple an acyl chloride formed by the

react i o agthammsenticallyaedeniable st areof aci d chloride, for exanpl e thionyl

chloride; a m.xed anhydrjde, for anpl e .an.S anhydride for by the
reaction of ‘{n ﬁgﬁg&p&e@%m@ ?@Fﬂ‘\‘?p(?f ﬁ}eﬁg\i'eé‘t@ﬂé%a'h@n?/dfréfﬁﬂf'wveéﬁﬁg? of orni ate;
an act ipgmesl8whetQh XexaNp .28} -.esings..f ormed by the reaction of the acid
with a phenol such as pentafluorophendl, with an ester such as

pent af |IR‘ds apheget, nethfllonethylcet ate or with an al cohol such as

N- hydr oxybenzotri azol e; an acyl azide, for exanple an azide fornmed by the '
reactd dR1%¥: t¥esaci d and an azide such as di phenyl phosphoryl azide; an acyl

cyani dey: : gff?(?ﬁl C | de. y ion.of an acigd and a
cyani dg{ s%glkdégy’ ie y‘ﬁ‘ﬁ)‘%Ss%‘ﬂ’g{royﬁ‘fI:“%%%@’ 8’%%%#&’%@% Eh&l’ 15f t%f)ﬁ%’ eftg% ’i on
of the Agind, MadyRanins, Ragildmindedigieetyianing] digblRRaxy | BahPatindheyl, A
preferred reactive derivative of a carboxylic acid of the Forrru?,a L1l s,
for exatpylemingmetiyiledimgthylaneinomethyt portblylaginomadiley | at-aningethdxy, car boxyl i ¢
acid of,the Formul a, || f or exanpl.e trial kyl ester, such as a trinethyl
or tr i cApmoatiRay. FaetyaiaofED v Fub ety Ry PP ner of n’ R3
s MyelrnG@QlanfnsiitbbAR, 8- BLAIAGKGIREL CD-dietilbhfidiiloxpy thof ormat ¢ and for a
car boxyl i cggcirélo%ci:fﬁt e For rru?a I'TT whéfein 'S rretoﬁ% , a suitable ortho
aci d esi-dmdtsylamirephofoxpr 3-detiodimineprophey, Reaninbethy eyine Grargimoprdpyyarh@o,
carried out in the presence of a suitable base such as, for exanple, an

al kal i ‘omegmaminaethglampe, festhylapinastiyianano 3 -isihsdeningpopylemigo.or  hydri de,

20 for j r ' a . | hoxi de,

pot assi %ﬁqﬁlgﬁrﬁ&?@’gb ﬂg}'g [ ﬂ%qﬁr%@g%ﬂgé?&%}g@s@f g%ﬂ%?@i@%g{ﬂéﬂé%}onm hydri de

or pot aBdimdthylysindpeopylimias, Dd{paitaRindblop¢labass NAT-BmasoetyiRl Kyl - 11 t hi um
for exanple n-butyl-lithium or a dialkylamno-lithium for exanple |ithium

di - i BbpiNupstheaminse, Not3-amimopeopahpianethyiabinga hi-@-methylamypesthydch as, for

| i di - L ut i di | Lidine. 4-dimet vl ani i\di ne, 25
e ot ny Nt pERehalihaifn £ by Bfiod, Y SR BRLRBRETNE Tencron
may al Sﬂ-rﬁétﬁy’lﬁﬂiixﬁﬂF\H’j-@tﬂyﬁﬁﬁﬁéﬁ%ﬁﬁﬂ-x&@th&f&%i%,Q_\}@-ﬁﬁn&ﬁyl@nﬁﬁﬂettl?}mﬁ acid

such as, for exanple, an inorgani'c or organic acid such” as hydrochloric,

hy dr ohrirmethylewlingh N-(2diethydamingethyl)-N-msthytaneno cN-(@ idimethyaminaprepy h- aci d.

e oy, 1R PR AR prE 35~ heHfarhfho oy Fy iy Lk, S© Vet o
20 pyridylmethoxy, 3-pyrrolinyl, pyrrolidinyl, piperidinyl, homopiperidinyl, morpholinyl,

+

piperazinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl, homopiperazinyl,
4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, piperidinylmethyl,
morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, homopiperazinylmethyl,
4-methylhomopiperazinylmethyl, 4-acetylpiperazinylmethyl, pyrrolidinyloxy,

25 1-methylpyrrolidinyloxy, piperidinyloxy, 1-methylpiperidinyloxy, homopiperidinyloxy,
1-methylhomopiperidinyloxy, 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-methylpiperazinyl)propoxy,

30 2-(4-acetylpiperazinyl)ethoxy, 3-(4-acetylpiperazinyl)propoxy,
3-dimethylaminopropylaminomethyl, 3-dimethylamino-2,2-dimethylpropylaminomethyl,
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30, exanpl e net hanol, ethanol, tetrahydrofuran, nethylene chloride,
1, 2-di net hoxyet hane, N, N-di net hyl f ormam de, N, N-di net hyl acet am de,
N- net hyl pyrrolidin-2-one, ;;:.~ "I 0J UL 2003 WD 00/ S5153 - 44
PCT/ GBO®) 0233138 di met hyl sul phoxi de or acetone, and at a tPETPEB®INYE i N t he
range, for exanple, 0 to 150C, conveniently at or near 75C. Protecting
groups may in general be chosen from Ry of the groups described in the
literature or known to the skilled chém st as appropriate for the
protecti on of the 83'8;% in 5 question and nay be introduced by conventi onal

met hod-{ppehElpyra ﬂw@w%hylemgelléwymﬁypsdwmm@m net hod as
e e T LA, AR P o = 55 apor oot

ng-gro question, ’such net hods bei ng

chosen 2S;ﬂp@ﬁah9leﬂfyﬂeﬁﬁ1hoxﬁ18ﬂﬁ9y53L(4%eth?@1ﬁ&@&t%ﬂbtdﬁgl)%ﬁiéﬂléﬂhﬂh M ni mum
di sturbance of groups el sewhere in the nol ecul 10 specific exanpl es of

pr ot ectpb’ﬁéylgwﬂms’ mléa@bdmthmlydhmfzo}ylmﬁbosjami dimathyltariodylmethaxy; whi ch

"l ower' s _in, for exanple, |ower alkyl, signifies that the group to which
it is &JpPEds preferably has 1-4 carbon atons. It will be understood that

t hese qgeqsngh&% &16roN BlonfoX 'oYSth phere specific exanples of nethods for
the renoval of protécting g ups a é given below these are simlarly not
exhaustqive; ankhe use of prot ectl ng groups and net hods of deprotection 15 not
speC|f|caIIy mentioned is of course within the scope of the invention. A

car boxyR jimbe ﬂrﬁisnadr Bdanyhelgtray dronarhiby |, diveresy L durybhiepyvk exagoly). al i phati c

or of | rRFhIieRor Bhrdby BB S SIRIBT, BBl MAReabit Beifydlnd, £OTV!
pr ot | tpyRerirg, Q:&éﬁﬁoﬂlﬂﬁl?rll aRloBfI! Brabthicdiy 1, Weansagslyt B@hﬂnﬁ@u&%@)&hﬁ?’tﬁaﬁé@l‘ ps

(for exanple isopropy tent-butyl); 'ower al koxy | ower groups
(for exadazblyl, rb@nmfxgpm%yqumcéylhmg\mmIqumaggbwlowmawxw napmmmdlayh phati c

ety oy N h ot GRS PibehabRFISR Po R Rl AP EORST DAe ar kyl
gr oups sﬁBﬂftu&%@é’QPéc?edlﬁ&ﬁ P@esxg %M@yéh@a&xe&ﬁm&or&aﬁ%heﬁﬁ%&&hwmt hyl);

aryl |ower alkyl groups or exanple benzyl, p-nethoxybenz
o-nit rcdﬂgﬂhmbthoxy,mthuxgbm‘opgﬁy, 1simpnmbxyl,rqylcl@anltyﬂﬂyphlbﬁazllend&io)(y, methflaming,

f Llr( %’l Y. llw){%mgr Oalmeéh;l%an%x 12}’ f@é&@%ﬁ%lg .nrwlom%wép, Iélrmsﬁhylg%at&d% for
exanpl en d&%ﬁ@@@&%&ﬁ ﬁ%ﬂylmc" ﬁ% f%%)&ln ”X,'n%x%?éfﬁﬁ éq a%ﬁﬁﬁl &fyﬂ' Lyl

and vinyle art i cul appropfia Penova

car boxwﬂmmmﬁtethw, cﬁmeth@mm@humﬂ tithyxamonetad] 2hydlorg&hoxyret al - or
enzym cal catal ysed hydrol ysis. 30 Exanpl es of hydroxy prot ecting groups
i ncl ude-h x;%@xymw@qy, aﬂﬁﬁwye&'@xy,e%c@hgmﬂe@m 3ﬁmt9¢>5ypr¢mr ﬁﬂ&@éﬁgrmpgmups

(for exaiRiBeboky) 3-amirdPfipod), ARGy 1HiBERRoLy, YLetfigidiRlRthoxy, O I U L 2003

20 3-methylaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy,

2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, phenyl, furyl,
thienyl, pyridyl, pyridylmethyl, pyridylmethoxy, azetidinyl, 3-pyrrolinyl, pyrrolidinyl,
piperidinyl, homopiperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyi,
homopiperazinyl, 4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl,

25 piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl,
4-acetylpiperazinylmethyl, pyrrolidinyloxy, 1-methylpyrrolidinyloxy, piperidinyloxy,
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,

30 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy, and wherein any phenyl,
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WD 00155i 53 PCT/ GB00100912 - 45 acetyl); |ower al koxycarbonyi groups (for
exanpl e tert-butoxycarbonyl); |ower al kenyl oxycarbonyl groups (for exanple
al I yl oxycarbonyl); aryl |ower al koxycarbonyl groups (for exanple
benzoybaxymssikonyl , p- nmet hoxybenzyl oxycar bonyl, o-nitrohgrzgksvage@r bonyl ,

g- ni trobenzyl oxycarbonyl); tri lower alkylsilyl (for exanple
tximethylsilyl, 5 tert-butyldinethylsh$%l) and aryl |ower alkyl {for
exanpl e benzyl) groups. Exanpl es of antho protecting groups include fornyl,
aral kyl groups (for exanple benzyl and substituted benzyl, p-nethoxybenzyl,
ni t r ob&urxyithignyl, pyriddiombetemoyblyhgsoup inadubstitysne oy Qrmeatheptjonally bear 1 or 2

di - p-ani syl net hyl and_ furyl methyl gro . | ower al koxycarbonyl (for exanple
tert- ba%%ﬁwso%%%ﬂtﬁ  frpry r%w%ﬁw ‘B?(‘wg%@dﬂ%"Wor exanpl e ‘
allylo ggg% < v, xycar bonyl groups (for exanple
benzyléig?gr on%%?ugﬁégfﬁg¥§g£%£§?%§§barbonyl, 0- ni tr obenzyl oxycar bonyl ,

p- ni trobenzy axyeaphdeydd cdnipohl Wi shd invertionris examidl detivathmidfythesi | yl and
tert-butyldinmethylsilyl); alkylidene (for exanple nethylidene); benzylidene
and §ubermuladbaviiseein i itibydsoganougaethylt hods appropriate for removal of
hydrox%] leggbpo protecting groups include, for 15 exanple, acid-, base-,
nmet al - “or” énzym’cal | y-cat al ysed hydrol ysis for groups such as

p-nitr (Rb_%‘ﬁ?’c{h@%%/,cﬂﬁ&@,rbﬂlorobmﬁfbg&Hﬁldr@ﬂle{hgr, ARy RRthSY Ghyd SmB@BEY, |eth'6§9,
y

phot ol ytica or groups such as o-nitrobenzyl oxycarbonyl. The reader is

r ef er r @thing methpiaoenb, @thydarminoClieretlstiaminog diethgtininomethylathenongethily ch,
publ i shed by. Joh /l.ey & Sons 1992, for gener gui dance on reaction
condi t i€ ?%%"fg‘ﬂégémy@*?ﬁ@ea%’i&‘?&?’ m&*‘gdﬁj PRt i ve Groups in
Orgami G_ i 4 134 € ) | n Wley &
sond®; rHEkBRELRy, EftubhhB8noR) A3 ES ooy, PHRyHIRfofbpdf)

N- phenletRylamimairepaani ditmethylditnbahokyy 2adiéthy lamyndethogy epar ed by reducti on

of the corresponding vitro conpound of the Fornmula IV (RR)n. ON/ X -(CH)
- - Q ( R3-JimgthylaminoRpIPory; PgictiplaraiioPFepeXy | HAMEGAEY PR ramingewry Hminge of

anmoni un : S | ress : , for exanple
a net alléln;;n]é&& %ﬁ?%ygﬁ{ﬁg%&lﬁgﬁé# lt}rrlil%rrllﬂlg a? %o%gﬂl%%ngPﬁgﬁ%%ﬁéi a di ssolving
et al Be&uyltahﬁﬁbémgyla@ixfoaardiﬁét lminbethyRataid) Relietiyia@iddediylaminbhe ~1 0 J
U L 2003 WD 00155153 PCT/ GB00O/ 00912 - 46 . _

15 3-dimethylaminopropylamino, 3-diethylaminopropylamino, N-(2-aminoethyl)-

a
}’S

N-methylamino, N-(3-aminopropyl)-N-methylamino, N-(2-methylaminoethyl)-
N-methylamino, N-(2-ethylaminoethyl)-N-methylamino, N-(3-methylaminopropyl)-
N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N-(2-dimethylaminoethy!)-
N-methylamino, N-(2-diethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)-

20 N-methylamino, N-(3-diethylaminopropyl)-N-methylamino, 2-pyridylmethyl,
3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethox¥,
pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, \
homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-
1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl,

25 4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-ylmethyl, pyrrolidin-3-yloxy,
1-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy, 2-(pyrrolidin-
1-yl)ethoxy, 3-(pyrrolidin-1-yl)propoxy, 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,

30 2-(4-acetylpiperazin-1-yl)ethoxy or 3-(4-acetylpiperazin-1-yl)propoxy;

nisQorl;
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presence of an acid, for exanple an inorganic or organic acid such as

hydr ochl oric, hydrobrom c, sul phuric or acetic acid. The reaction is
conveniently carried out in the presence of an organic solvent (preferably
a pola g2 SOl vent) and preferably with heating, for I 0 about
60C. Arr‘l‘gl&?éagn%t&l onal groups are protected and deprotect efcglzeé\@f:gstszary The
ni trobenzene of the Fornmula IV wherein X is -NHCO nay be prepared by the
reaction of the aniline of the Formula3% ~R~- )m O ~R2)n NO2 V NH2 with a
carboxylic acid of the Formula VI, or a reactive derivative thereof as

def i ne®*heflebropelhiorcor hethk20 (CH2) g Q VI under standard am de bond form ng
condi tions, wherein variable groups are as defined herei nbefore and wherein
any fuddsPosrd group is protected if necessary. Typical conditions include

activat{ng,the b royp, of th onpoun f, .For a Vl.,, faqr, exanpl e by
FFoat mohe hieRR: ST - HEDA - S o SRR N By 2T S votiga ) 38RO ke an
acyl hal I Ny _ 8- DF ORI NG _: i : K then reacting
t he ac?i@ggdg&%gﬁ%@gh%%mﬁ?g&iaﬁg’gﬁﬁqlﬂg@ggﬂéﬁélﬁﬁﬁgﬁ %Eﬁg,gﬁy uhctional groups
are pr Qtieakadidanslydedrentethiaedlydst-barofsasayy!, Tanimebil sévglinolyl.cagdinslyl, m de
coupling reagent is used in the presence of an organic solvent (preferably
an anhydseringlyl frquipazalingl, drqyapazeliny) Ganinpxalinyh on quineraling “ﬁ@&ﬂ:)er ature,

For XAl odeb) LESLA0 IO Q140G SR GBL) Yo Ao A0BLS GG BIRET 21 U e

of abou ( n-aniline o or mu : repar ed by € Féeaction
of a bepzfy, andfd,dnethyl-ethiyl |Iﬁe):tNd))g, eﬂfox%lrt?a%bﬂc’éﬁm, gt ahing Cethy1ehaRf as
m

defi ned hereinbefore, 1 R I p-H 2 with an aniline of Formula
VI dimgthylaning, dighsglapginoangge®sthyl, arethylaminomethyl, ethylaminomethyl,

10 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, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridyl, 3-pyridyl, 4-pyridyl,

15 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-pyridyimethoxy, 3-pyridylmethoxy,
4-pyridylmethoxy, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl,
4-methylpiperazin-1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, 4-acetylpiperazin-
1-yl, pyrrolidin-1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl,
4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-ylmethyl, pyrrolidin-3-yloxy,

20 1-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-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-(4-acetylpiperazin-1-yl)ethoxy and 3-(4-acetylpiperazin-1-yl)propoxy;

25 or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an amide derivative of the
Formula Ib wherein R? is hydrogen or methyl;
mis0, 1 or2;
R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy,
30 amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,

ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,



(RZ)n H2ZN NH2 under suitabl e am de bond form ng conditions as def1 Re’&”— 2003
her ei nbef ore. PCT/ GB00/ 00912 VIII The nitrobenzene of Fornmula IV wherein X
is -NHCO may al so be prepared by the reaction of a benzoic acid of Formula
VI, or WhoEH$vat ed derivative thereof as defined 5 her @cahaHoon0e912wi t h an
aniline of Formula I X (R2)n H2ZN / NHCO - (CH2)q - Q I X under suitable am de
bond form ng conditions as defined herggnbefore. Corresponding reactions as
illustrated in the Exanpl es are used to prepare the nitrobenzene of the
Formula_lV wherein X is und .of the Formula la wherein

Xis NPIG@‘“OBYPP%%ﬁa‘P?tH&lé‘EH‘E‘?eé‘écPﬁYy %‘%@é’ﬂ‘aﬁ 18O%, 3rmghhy | amigeRIBPeeavabl e
ester t f the Fornmula X
(R2) n 0'3( tffﬂg‘i{i‘ Kﬁi@§¥g§%tﬁﬂ?‘g¥“°r§ﬂ%§§< 2 heptyl Al chbﬁtﬂg’?ﬂ ¢ acid of the
For nul a3\dxmec1fy1@nmepmpw>e 3déiethy Ririn@ropeasyediantisocdeflambd, 3anligsgopPRhineg,

HO2C -' (CH2~q Q VI_under standard am de bond form ng conditions as defined
her ei nbafrogdylagneethiamiao; &ﬁﬂé'lgnmegbylamca@ wethy lagunemseeylamiatfoor e and

A AT T I TR AT O

288;’ Ma.C 8L ifedlylatniae sropY @Rk, Sadibth9lanlifoptbpiRailRanall fnsédyy- ~1 DJ UL
N-methylamino, N-(3-aminopropy!)-N-methylamino, N-(2-methylaminoethyl)-
N-methylamino, N-(2-ethylaminoethyl)-N-methylamino, N-(3-methylaminopropyl)-
N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N-(2-dimethylaminoethyi)-

10 N-methylamino, N-(2-diethylaminoethy!)-N-methylamino, N-(3-dimethylaminopropyl)-
N-methylamino, N-(3-diethylaminopropyl)-N-methylamino, 2-pyridylmethyl,
3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy,
pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl,
homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-

15 1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-yimethyl,
4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-ylmethyl, pyrrolidin-3-yloxy,
1-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
2-(pyrrolidin-1-yl)ethoxy, 3-(pyrrolidin-1-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy,

20 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-
1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy or 3-(4-acetylpiperazin-1-yl)propoxy;
nisOori;

R? is fluoro, chloro or methyl;
qis 0; and

25 Q is phenyl, 2-pyridyl, 3-pyridyl or 4-pyridyl which optionally bears 1 or 2 substituents
selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy,
ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino, diethylamino,
aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy,

30 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy,

2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy,



WO, 00/ 55153 - 48 PCT/ GB00/ 00912 The reaction is preferably carried QouyL i2603
the presence of a suitable base as defined herei nbefore The reaction is
preferably carried out in a suitable inert solvent or diluent, for exanple
t et r ahyWPIPEF1GH, net hyl ene chloride, | , 2-di net hoxyet hanBGT/GB00/00912

N, N- di met hyl f or mam de, N, N-di net hyl acet am de, N-nethyl pyrrolidin-2-one,

di met hyl sul phoxi de or acetone, and at_g5 tenperature in the range, for
exanple, -78 to 150C, conveniently at or near anbient tenperature.

Typi cal

. bodi i,m d |.i o d.in th f
of gan ¢ SRy BRIy o RS BR R eTeA B RSPIPoS G ¢ ol vent) at

a non- ext r L examlies i iher reqi . ically
R I g S TR R R S
pr epar ed-phyidylactiot ] Bpyriddeethokaridpyridytoethoky ohpyridy lahethone dyireidimbeafior e of
the corresponding nitro conmpound of the Fornmula XI (R2)n O\ N/ NO2 (R )m
/| ~ N pipgrigang mampholipg, pipegazipduhdt-srethylpeaziul-gl. kemenipetsaingt-wbar ed by by

reactin nvl - 2- am ngbenzam de .of, t,he Formul a Xl ROnN. O\ /., (RL)m
" o3 DR L RS AR i D Sl sty PbGiomomene e
deri vat in‘é@plfohﬁéﬂ@%l,@idé@zir\-l%hﬁeﬂh 1, AW&thSipibeyain-281 @ etyd UPscedIfipemzief | ned
her ei nbef ore and erein any functional group is protected if necessary 20
(c) A comproethyl, pfrrolhdinBeylnxy,d -inathytpyrmelidin3-ybrxy apipetidini4-ylory, on Q i s

o0 it AR S 7 0 SRSt o St
2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,

10 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.

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

15 Formula Ib wherein R? is hydrogen or methyl;
mis 1 or2;

R' is hydroxy, fluoro, chloro, methyl, methoxy, dimethylaminomethyl, diethylaminomethyl,
2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy,
3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy, 3-diethylamino-

20 2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino, 4-aminobutylamino,
3-methylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino,
3-dimethylaminopropylamino, 4-dimethylaminobutylamino, 3-amino—2-hydroxypropylameino,
3-dimethylamino-2-hydroxypropylamino, N-(2-dimethylaminoethyl)-N-methylamino,
N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-1-yl, morpholino, piperidino,

25 piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-
1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, piperazin-1-ylmethyl,
4-methylpiperazin-1-ylmethyl, homopiperazin-1-ylmethyl, 4-methylhomopiperazin-
1-ylmethyl, morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-
1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl, pyrrolidin-3-yloxy, 1-methylpyrrolidin-

30 3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy, 1-benzylpiperidin-4-yloxy,



WO 001 55153 PCT/ GBOO/ 00912 substituted (1-6C) al kyl anino may be prbpa¥eq2i
the al kyl ation, conveniently in the presence of a suitable base as defined
herei nbefore, of an am de derivative of the Fornula la wherein R or a
substi tWee/S¥A3 Q i s hydroxy, nercapto or am no as appr opPCEGBOV/MEE r eact i on
is preferably carried out in the presence of a suitable inert solvent or 5
di luent, for exanple a hal ogenat ed sol_g nt such as nethyl ene chloride,

chl orof orm or carbon tetrachloride, an“ether such as tetrahydrofuran or

1, 4-di oxan, anp aromatic solvent such as toluene, or_ a dipolar aprotic

sol vent2-BYEPIAE- INyIRthaK et -RYIP iRy lpEOPONY N-BIDSEE P Fthest Arpipesidinopropoxy,

N- et hy- 4. din- 2- on ' | action. is
conveniiéﬁ%%h%élggétﬁgé"%u&ogéhoghgg}ﬁgé%gg uI?l g&i}é%lqﬁh%fgp]g)ﬁg’?pﬁpgrrazgx anple, 10 to
| 50C,  pr-gfpespxlyy2-i(#-nidhy1Bperaafioe-yPRitony SOG-mpdtisUbibadria- 13y liptbaddyng agent is,
for exanple, any agent known in the art for the a(kylation of hydroxy to

al koxy DhydoksBrpyuradiding KORpPpoxy. Xardrexie3 glipeyidinoporposy, Jrbydrapt-o t o

al kylthjo, ar for the al.kylation of am ng,to.alkylan no or. substituted

21 k1t RSP olinOpseRpy e B aginct TsBey Giska oty Ry emhad 12y o<l o a
(1- 6C) af kpsbnih Q54881 diRT100M inb Ofl] 1 tuted (1-6C)al kyl
chlori gde?%b)rlgér}‘i%@%rﬁupgJ?ﬂgﬂﬂaﬂ{l?h’gﬂngz%@{r%ggygjﬁo@” gs}ﬁgrl? abl e base as defined
her ei nisfmtsholinbethyBiha)d-morpialinoppy Bbiine2-pipkidindetidydardfol ned

her ei nbefore and at_ a t egﬁgr ature in the range,_ for exanple, 10 to |40C
conveni TRPEGAROPIPY KEHRAO adTBiPsTAZIN- brifrthWamine, 3(iperagied nppronylasing. he For mul a

| a whergin L uen [ N9, (. 1-60) ing, di-[(

160 al Ty TRABABBLiSEETY D8Py el 4 fenibiberk R A b AT S

N- (116 Q-al-kaekiny Zyrfdlidin-Ryy13thylOmiio, 3-(Nrhéthdgdrrbledienogysbylagimeup may be
prepared by the P reaction, conveniently in the presence of a suitable base
as def i hdungthylanmnetlod amingmethy | advidieetielamisapreny laninomethyb Brdimgthytamimer ei n a
substituent on is.a suitable | eavin rqu ith an appropriate anne. 25
A st craimety P ais s 2 B et i o g B GRBs B Ao o
chl oro ql ; 716 r : :

nmet haneg %ﬂs onyl 31%3{/& (gl?ylé%ré@slﬁﬁgh w%%(@&gbry gﬁg’“@?@ﬁﬁ’g@é" ylaminomethyl,

4- t oi uehperqzivehyyllakylamitemethyplc B+(dmethylparevenm-eyiprgpydanmihadethy ori N t he

pr es?nce of, a1 suitable inert diluent or carrier as defined hereinbefore and
at alt erPERAYIIEEXY: t he range, for exanple, 20 to 200C, 30 conveniently in

the range o5 1.0 150C. (e) A conpound of the Formula la wherein R- or a
substituent on Qis

R?is chioro or methyl;
qis 0; and
Q is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from

20 pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 2-hydroxymethylpyrrolidin-1-yl, morpholino,
piperidino, 4-hydroxypiperidin-1-yl, piperazin-1-yl and 4-methylpiperazin-1-yi;
or a pharmaceutically-acceptable salt thereof.

An especially preferred compound of the invention is an amide derivative of the
Formula Ib wherein R? is hydrogen or methyl;

25 mis 1 and R’ is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)-
N-methylamino, pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperazin-
1-yl, 4-ethylpiperazin-1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl,
piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl,
morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl,

30 pyrrolidin-3-yloxy, piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 2-piperidinoethoxy,

2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 3-dimethylamino-
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1 0J UL 2003 W 00155153 - 50 PCT/ GB00100912 ( 1-6C)al kanoyl am no or
substituted (2-6C)al kanoyl am no nay be prepared by the acylation of a
conpound of the Formula la wherein R or a substituent on Qis amno. A
sui t abMOBW3AISR i ng agent is, for exanple, any agent knoWMCT/GBIM®IRrt for
the acylation of amno to acylam no, for exanple an acyl halide, for
exanple a (1-6C)al kanoyl chloride or 5;hrom de, conveniently in the
presence of a suitable base, as defined herei nbefore, an al kanoic acid
anhydride or m xed anhydride, for exanple a (.1-6C)al kanoi¢ acid anhydride

_ C
such ast-4dEpsthylproRyiamigemsthyl, Re(lrﬁlifé‘éllpaﬁ%’iléw%r@leﬂa&}?ﬁﬁﬂme%b 3ryaralidgh of

an al kangi e 61 : hal i I

1760) al KOs B R g RO AR S ol B P PR R e
her ei nbﬁfui@emirﬂ-nyg@mminohfemya,@y{@hieqmpipex@@iﬁr1i-¢1¢rq1yn)ainm@nau'yltaaxlal e 10
inert solvent or diluent as defined hereinbefore and at a tenperature, in

t he rangpyridydmetwoxiipl e, -30 to 120C, conveniently at or near ambient

t enpe aturOe. (f) A conmpound of the Fornula la wherein R or a substituent
on Q s’”(s 1Qr61€) al kanesul phonyl am no nay be prepared by the reaction of a
conpoungk ;@f, . Formula la wherein R or a substituent on Qis amno with a
( 1-6C)al kanesul phonic acid, or 15 an activated derivative thereof. A

sui t abl gisdcthdat ed derivative of a (1-6C)al kanesul phonic acid is, for

exanpl an al kanesul phonyl halide, for exanple an al kanesul phonyl chloride

f or mede@ js PmaridelRt4-prdyl Which bearssanbstitugr sglegigd from pysoltinilcylaci d

ol ori . : : . ion i f er abl i ed
out 1 n e G SRR, Bl FL SR e NEERBREIRE, (0 ECF TLEOY corTi e

par t | @ ubral phardBcapyicaltli-nReptabld silotiRréofi t abl e i nert sol vent or diluent as
defi ned herei nbefore, particularly nmethylene chloride. (g) A conpound of
t he Formul a Aduhasrespesiatly nsxeferae%mp@m%cmthwvgm@ 18 ap BoRde deraabiyg ot the

1-60C) al kyl , .carboxy-{,:l- 6C) al kox arboxy-( 1-6C)al kyl am no, N

1- GCg al ‘%Pi“&aaﬁb‘aﬁ#’(“{%-*%gﬁff’ﬁw ?i?lrﬂfﬁgf’or >c/a§ boxy- % 2- 6>C/:) al kanoy| aEr? no may be
prepar egl i29 aRY R heseldRAURAR dRfhyRarh HITRRINA, Nf(BIdﬂlﬁet'ﬁgfa’iﬂih@brbﬁyl‘}\her eln R or a
substituent on Qis (1-6C)al koXycarbonyl”, (1-6C)al koxycar bonyl - (1-6C) al kyl,

(N-l( ?C) gﬂk?fh%lal(lbmmglgg)&?lol’:ﬁ) bk p)gnyoli?im- 1519\ gigrpi?@mftr oeryding, hod@)rapécidiaditylo,

-60C) al ky. - oxycar bony] - - al kyl am no .or (.

1- 6C)‘_§I %i@%&rb&%ﬂr@?@y@@éﬂ%hﬂ;l %ﬁé‘ﬁé"% 'EF qr‘é?@?er%%n’llﬁ@’cl eavage
|t he A B P T S RIOF ot Tor
exanpl ehorpiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, morpholinomethyl,

3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, pyrrolidin-3-yloxy,
N-methyipyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy,

20 homopiperidin-4-yloxy, N-methylhomopiperidin-4-yloxy, 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, 3-morpholinopropylaminomethyl, 2-piperazin-

25 l-ylethylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl, 2-pyridylmethoxy,
4-thiazolylmethoxy and 2-methylthiazol-4-ylmethoxy;
nisOor1;

R? is methyl;
qis 0; and

30 Q is phenyl which bears 1 or 2 substituents selected from fluoro, chloro, trifluoromethyl,
methoxy, cyclopentyloxy, acetamido, N-methylmethanesulphonamido, 2-furyl,



1 0J UL 2003 WO 00/55I 53 - 51 PCTI GB0O/ 00912 hydrol ysi's under acifi¥blAM3
basic conditions. A suitable base is, for exanple, an alkali netal, )
al kaline earth nmetal or anmoni um carbonate or hydroxi de, for exanple sodi um
car bonatosge/sgseadassi um car bonat e, sodi um hydr oxi de, pot aseicuragigdinaxi de or
ammoni um hydr oxi de. The reaction is preferably carried out in the presence
of water and a suitable solvent or dilyent 5 such as nmethanol or ethanol.
The reaction is conveniently carried olit at a tenperature in the range 10
to 150C, preferably at or near anbient tenperature. (h) A conpound of the
For nul azqtiglinghed e3-pymolind -dnpyreel{din-d 6d) mprjibling, pipesiding, kgmapipaadindl-BC) al kyl |
di-[( 1-60) al kyl],am no-( 1-6C)al kyl . or.a heteroc | -(1-60) al kyl. group may
be. pr eBIEEATI MHB R AR | Hofvinir Sy e ihdaomacndiih e ™
base a [ i 0, ; Ty 11 (R2)n
2 R T Uy 25 @ PRI A myiop! RS | o TR i,
g and Quisawenasslcaiéd from avetdinnlgsl, Gefyirredat- hel, pymblidintleylamdrpholiso,a suitabl e .

| eavi_ng. group with an appropriate am ne or heterocycle. A suitable |eaving
group PiRcHdinog pomepipsTidinogpipaiagPelryl. doBepirstiein- kyl. Arethylpipasazn-d-ydand 5

bronD,4§H&héwgg%%8§%ﬁ%§qbﬁhonyIoxy group such as nethanesul phonyl oxy or an
aryl sul phonyl oxy*group such as 4-tol uenesul phonyl oxy. The reaction is

convenibehph¥merehticilyGdtepdtable bat theggpgnce of a suitable inert diluent or,
carrier as defined hereinbefore and at a tenperature in the range, for

exanpl e, 20 A trthgoespecioHy erefemed gompoundeoftimigeeB®ntipan &ode dzdivatne dfdhe owi ng
D ! O AR R AP0 FopLBh 0, LLuThLote e Presert | vent Lon
K eI a1 sl ot satgap AR bkt (P,
nisQorl;
R? is 6-methyl;
qis 0; and
Q is 2-morpholinopyrid-4-yl;
15 or a pharmaceutically-acceptable salt thereof.
A further especially preferred compound of the invention is an amide derivative of the
Formula Ib wherein R? is hydrogen or methyl;
m is 1 and R' is 4-methylpiperazin-1-yl, 4-methythomopiperazin-1-yl or
N-(3-dimethylaminopropyl)-N-methylamino;
20 nisOorl;
R%is 6-methyl;
qis 0; and
Q is 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl, 2-piperidinopyrid-4-y},
2-morpholinopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl, 3-acetamidophenyl or
25 3-(2-furyl)phenyl;
or a pharmaceutically-acceptable salt thereof.
A further especially preferred compound of the invention is an amide derivative of the
Formula Ib wherein R? is hydrogen;
m is 1 and R' is piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl or
30 N-(3-dimethylaminopropyl)-N-methylamino;

nisOorl;



10 JUL 2003
In vitro enz~rme assay PCT1GB00/ 00912 The ability of conpounds of th

invention to inhibit the enzynme p38 ki nase was assessed. Activity of test
conpounds agai nst each of the p38a and p38[3 isoforns of the enzyne was

det er MR M/SHB5Human reconbi nant MKK6 ( GenBank Accesi on NGTeB00@091209672)
was isolated fromlmage clone 45578 (Genom cs, 1996, 33, 151 ) and utilised
to produce protein in the formof a GSfjfusion protein in a pGEX vector

usi ng analogous procedures to those disclosed by J. Han et al., Journal of
Bi ol ogi_gal stry, 1996, 27|, 2886-2891. p38a (GenBank Accessi on Nunber
GBZQOS&% ‘%ﬁd“%g}é(oé6(@é‘?f8ank Accessi on Number GL469305) were 10 isol ated by
PCR an‘a kbl gaf i on of human | ynphobl astoi d cDNA (GenBank Accession Nunber GM
1416) and hurran foetal brain cDNA [synthesised from nRNA (C ont ech,

cat al ogquis NazetidiR b-ylpyridigiyli@-pyrchlidin- Ispperid-e i, m-(x@ﬂa%lﬁaynybpﬁicwyﬂt ]
respectlvely usi ng ol i gonucl eoti des demgned for the 5 and 3' ends of the

human 838&61’ 1HOP38L-3-Ygehewrrhgl WQP%@\'I‘*@QO gu?fﬁ@k&le@l@@e@ﬁtfén‘ﬂﬁdse descri bed by

J Ha L4 a_ef hys 95, .1265, 224-227 and
JPang h‘%“’%h SDiPRef-6F o gughEotpaRy eg?'%’lrz SR 170201090,

BOt h p%&tﬁéﬁ};ﬁbﬁ'yl‘ -gi QVMt%ﬁmoﬁi&ﬂ{&@WnylHBa rﬁ&h&lehéth@’x@-ﬁhé’r@?t ors. Human

reconbi nant p38a an (3 isoforns were produced as c-nyc, 6Hi s tagged

pr ot ei BsaceBamidophiessl, é!P(é ﬁlhmopt%xy@pbt@lrﬂ;(%éxrﬁ)mmnylfl ed usi ng standard

pr ot ocol . the GSTch s 20 purifi |.uf at hi one s har ose

col umm 3aflgeremspyragli %“X}ve} “Biﬂ’?%?@gs' ngb@yﬁ iSclteroshaomph 'é‘mhﬁﬁﬁ‘\]s The
p3 8 e%g%@p\p@Lgogqt i ‘?x?etgﬁt)ﬂﬁﬁp use by incubation with MKK6 for 3

hour s at e unac I'va expressed MKK6 retained sufficient

acting toyatphafrﬂédeutledllykatﬁbﬁabl@tsbltIt}:i@é@ﬂms of p38. The activation incubate
conprised p38a (101 of 931? or. p38[3 (101 25 of Sng/m ) together with
MKK6 ( 10p, 1 Apartigglagpyeferr meoquféhe invamy. i3, forpptample buf f er conpri si ng

(3. mor S Seerdy gt GRS PG S SRS 2o @ s

ATP) . Ty RaordaRb)BREHIN3 acdih dy&b@ﬁtnmnﬂtnéﬁm for 3 Mcrotiter plates.
Test corrpounds were solubilised in DVSO and 101 of a 1:10 diluted sanple in

30 " Ki rﬁa@-(Btdimehymvasomdnﬂd'l_\i-medlﬂahim]—ﬁ -reethyled-Brinethyl-pl ate. For singl e

e R R S B B 5t ol

%?te(ral) b- ﬁl vate %ggﬁélﬁgg%%- -50 1 ar?gjbr[inl(%ase Bu%l%g?{m( 2rsrt0|) ijt :/\/22 ![ Ren

added féylcasbodylayniné)pheniyli s, 4A1|il?ydzi)4u@aiqlmetbnm| sing SOpM ATP, 0.1 pC 3jP

ATF RN IR O ot 1S IR 0 ST R e
3,4-dihydroquinazolin-4-one or

20 8-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[2-methyl-5-(2-morpholinopyrid-
4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one;
or a pharmaceutically-acceptable salt thereof.

A further particular preferred compound of the invention is, for example :-
3-[2-methyl-5-(2-pyrrolidin-1-ylpyrid-4-ylcarbonylamino)phenyl]}-

25 6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,
3-[2-methyl-5-(2-piperidinopyrid-4-ylcarbonylamino)phenyl]-
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,
3-{2-methyi-5-[2-(3-pyrrolin-1-yl)pyrid-4-ylcarbonylamino]phenyl} -
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,

30 3-[5-dibenzofuran-4-ylcarbonylamino-2-methylphenyl]-6-(4-methylpiperazin-1-yl)-
3,4-dihydroquinazolin-4-one,



S Plates containing p38a were incubated for 90m n and pl ates cont a1| [ranr% 2003
p38(3 were incubated for 45m n. |ncubation was stopped by the addition of °
50p,1 of 20% trichloroacetic acid (TCA). The precipitated protein was
phosphow ad/esisdy p38 ki nase and test conpounds were assagIasedo@ooizheir
ability to inhibit this phosphorylation. The plates were filtered using a
Canberra Packard Unifilter and washed w.,th 2% TCA, dried overnight and
counted on a Top 10 Count scintillationcounter. Test conpounds were tested
initially at a single dose and active conpounds were retested to all ow | CSO
val ues tof b&-tRefueyhbengamidofr2upethylpbenyl } 94 soethelpipprazis 1 () PBMC The ability
of corrpﬁl%wlﬂ gf this ll' n%enti on to inhibit TNFa production was assessed by
usi ng huoré ﬁB’ FI9HEAR ™ B1°98 8" nononucl ear cel |'s which synt hesi se and secrete

TNFa whep §§§-£Eé{aﬁ§i89béﬁz£rﬁidb'¥-QQH&hM%ﬁ&gJP}aBi(ﬁi%etl?ﬁP%E%@‘1-ylP)'-00d mononucl ear
cells (PB were isolated from heparinised 20 (10Ounits/m” heparin) human
bl ood b\3,4ldilgidtoquaedlin-foget i on (Lynphoprep~"r' ; Nycomed). Mnonucl ear
cells were resuspengﬁd in culture medium [RPM '1|640 medi um {G bco)

suppl endiedhagnagguepllyracegytanle palttheseefi n,  50pg/ M streptonycin, 2

mM
gl utam ne and 0@@&5\({5%; ' Sl r]H@g‘j | 3 ounds
wer e sol ubil i%ltjg In %?\geidﬁa{ﬁ%gncen%?lﬁg’n&o n%&g??lﬁ é%éggak{fcfgﬁn@
cul t ur e iABGNVAIBleaHb]SeHRS BiiedT] Iy B ptephred Dy diny pidcessknwdietoBrtpplitatisitd thee
medi um cont ai ning 1 % DVSO. PBMCs F2.4x 1 CScellsin 162@ 1 culture
t

medi unm) prepasationcefirhemically relaed somppundsr Puelyprogesses tvheniused tagfrepars & newelpound
(triplicat. ul.t ures). or_ 20 culture mediumc ai ning 1.% DVSO.(control
wel | &) fnids GeryaliyE ek diPosRBla Ta o4 I i e o) Satiert e miveniios 8

Fal ¢ ' 5 [ Rt :
(7 TR 8 OO UGS S5 P
concent rsatedyrX,IR'CRZ g nin] n.spando@ hiageahyi of theineaningaxbafinethhersntredste d Neoessary
appropriate wells, 201 culture mediu s added fo "nedium al or_lreil"e cont rol

d
wel | s, siarting pteriabiway hegbtained by spndprd PsedurP bR p e
PCT/ GBO f | [ : . - WG ch 96 wel |
ol at e VAo At Stifuch BRMHE M A0R qeEaleh i B ot B B B Lea 1
each t egepreserftativerprocydss bariants aid wiltidn BidRacytppanyihgebzamiple.f Alterdxtivgly e see
Sermmi er, J. Wachtel. H and Endres, S., Int. J, | muno~harnac. 1993),
15( 3)15 spgesparysyarting smaterialy 43¢ pbtaingbledynpiogowsaroeqdusesdo these 1 davhigh e
McGeehan 5.&\1 %4? et. al . l}?tfure 519941% 37,[0, 558-561). Pl ates were incubated
for 7 hdlif ¥Hyn @rélﬁﬁ%sgf PR TREHR S aft er whi ch 100p, 1 of the
super nat@pt WAohIRMEEf the POHREE N W8 lalphamithciltRiaB (- adéeptat1E 4106 Blivo-

round- bottom plates; Corning 25850). TNFa | evel s"were determned in each
sanpl e wdtangbie astemthrerainnayrbe pmpared by versting e Dophensl-Gaprinehengagids@dithe i n
Mol ecul Bi 0l o~y, vol 2 by Frederick M Ausbel et al., John Wley and Sons
Inc.). 1 ‘ﬁl‘gaﬁ, ~hi bition = (LPS al one - nedium al one) - (test
concentration - nmedium al one) X 100 (LPS(F@I one - nediumalone) (ii) Human
Whol e Bl ood The ability of the conmpaunds of)“ this invention to inhibit TNFa
production was also |I S asse®sed i uman whol e: bl ood assay. Human ’vvhol e

bl ood secretes TNFa when sti | at @
N X —(CH,), —
NH, 1

20
with a carboxylic acid of the Formula III, or a reactive derivative thereof,

0

10

wherein variable groups are as defined hereinbefore and wherein any functional group 1s

R3 111

protected if necessary, and:

25 (i) removing any protecting groups; and
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with LPS. This property of blood forns the basis of an assay which is used

as a secondary test for conmpounds which profile as active in the PBMC test.
Heparini sed (10 units/m ) human bl ood was obtai ned from vol unteers. 160pl
whol e Woomssiss~ere added to 96 ~ell round-bottom pl at es pcPatgpo/age125850) .
Compounds were 20 solubilised and serially diluted in RPM 1640 medi um

(G bco) supplenmented with 50 units/m penicillin, SOp.g/mL streptomycin and
2mM gl ut ami ne, as detail ed above. 20p1~of each tesl~ concentration was
added to appropriate wells (triplicate cultures). 20p.1 of RPM 1640 nedi um
suppl errent(ég qtionalinfarpiieg @ pharmaecugicell aasosptahlgsal @d ntvive-clesvablglesteel | s.

Pl ates were j nc ted for, 30 mnutes _ at 37C.(hum dified incubator),. prior
Lo addi & on br bl ags@ derivatye oha SuRisuht pif b el g S, {oprrchaleb

medi umapwasyadtad foP EAIE 2h al¥RIchBridStormel Py 1B RRASHoREEhE Q4H anfBafli um al one”
controls were i1 ncluded on each plate. A known TNFa synthesi s/ secretion

i nhi bi tinsrgawis atidchicteld, fon eeanple tlishy] cBlonidesa mixed anhpditide, éat eikample fiour s at
37C (hum dified incubator). Plates were centrifuged (2000rpmfor 10

mi nutie $nhygriferfonpad By dhersactionsd i asitangiarhderofarmategiuch epispgybs5850 pl at es) .

TNFa | . | P |
' ol SErSHEAE; AFARNGEheDforBanbleth SR Rttt e B BRTO UL RER YB3 200 °
Sons | menol sibigaPpentlioasytehoidivas ah Rater WRhas pemdfiidroplehyBrifkdroacetatdod U L

2003 WO 001 55153 PCT/ GB00/ 00912 - 55 were obtained fromR&D Systens
( cat al oytleamalsohalsme & MriwidraxyhenzotrivRelecanadyhgzidntiperamplenrazdde formed

bi ot i | d anti - ., TNFa det.ect tJ. hod i,VO. | I t
e AT oW N B Ra BSB bRt  hat PniaS
Lo acegpapec o g s st Sk S st | o

vehi cl eyanid®, erabhsprodycttdfehappetaprdfabeadid atdea cdrbodiem@ephieh weroral (p.o.),
i ntraper.itoneal i nety mi nutes |later rats

bcut i .c.). N ]
were sdbey qf@éulct%épﬁar)neé%: iégng@gggéﬁﬁggq@)vspf BGArvRRHIpIEobe via t he

posteri : e 1.t O i j i .

sanpl e sl%r\/rvrél \r(lgﬂ?lrﬁ%’gf 8 |9 g%%’ Ig)/lle%fna%sgeé Ugﬁlte?g gfegﬁ)ggklg’ nq’it‘{rﬂl8 % ggeﬁ/tg% c%hwrrcp% (fgf 10
mn at thEFammaulh i, foaexanpled tphiRglister bidzan thmetiRDor frivthyd Uhse e assay of
their_ effect on TNFa production by LPS-stinulated human bl ood. The rat

pl aska cashnpybie agid of theForepialiiwherpinR g hpdregens aspiteblopaghaacidéstenisa set

f t t ' 96_wwel | d:. bot. | at i 850 01 of
nopar i rrbyT bty dad s GEORRIC AL AR BB GO SRR 0 1
vas i ncsphiable drtheaciaQsidr i wiethY brtkdabsti fi ed incubator). LPS (25p, 1; final

concentrationl Op.g/m) was added to the wells and incubation continued for

a further 5.Bhewsaction ey eonyenigally be omsried puidn et prdsence hf 2Bptabledfasergu¢hum

al one. Pl ates re t .centrifu for 10 mn 2000 r.pm and .200p1 of the
Super ndafit SXaRE. 11 Y B Pt gt sppoRi Akafde Py AR 159588 o

S UDSEIUBP Ex ARk ¥SdiSmAtartifhattNFoEQNRS Birbahdt RolintdthSde, PRIAsiaRAb S ke DY

dedi cated software cal cul atés for each conpound/ dose: inlubition of TNFa =

Mean TNediunChpdrorids) potadsham hfdibridé, Sodamehydeide@d phirasiufiNFdri€anrtanol s)

Al ternatively, mice could be used instead of rats in the above procelure.
25 Testorganogiftallig bese such s apyalieyl-libiyny, for exgmple E%’Hﬁé{iﬁ}él“% bk anti-arthritic

agent ed. 0 j i1 i y I s shown
oo en SRRk gty SRS DAE B8 bl b

pol yar tdiint ibasardueh asdbi exasipde, @yridine 2, 64atildiné, coliditecd alimeihyisanihopykidife,i s now
known as 30 col | agen-induced arthritis ](CI A) and siml|ar conditions can be

i ndugddriethylaraiac.anerphplingetediazabicyclo]S.4.0]undec-7-ene.

The reaction may also conveniently be carried out in the presence of a suitable acid

such as, for example, an inorganic or organic acid such as hydrochloric, hydrobromic,
sulphuric, acetic, trifluoroacetic, citric or maleic acid.
The reaction is also preferably carried out in a suitable inert solvent or diluent, for
30 example methanol, ethanol, tetrahydrofuran, methylene chloride, 1,2-dimethoxyethane,

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one,

¥ da



1.0 ~J U L 208 WD 00/5S153 - 56 PCT/ GS00/ 0091 2 Recent studi es have) dHbvai3
that anti-TNF nonocl onal antibodies [2] and TNF receptor-19gG fusion
proteins [3 ] aneliorate established CIA indicating that TNF plays a key
rol e i wobessass hophysi ol ogy of Cl A Mreover, the renarkedt/esadidobacy
reported for anti-TNF nonocl onal antibodies in recent rheumatoid arthritis
clinical trials indicates that TNF pla g.a 5 mjor role in this chronic
i nfl ammat ory di sease. Thus CIA in DBA I'nmice as described in references 2
and 3 is a tertiary nodel which can be used to denonstrate the
ant i - ardimethylslpheridgi qry:lc@ipna and mpd tevaperaurpgn dlerangs, éerememple, 010 159%nht ham

D.E et al 'F\tILY to}r J/:b)g% Med., 146, 857. 2. Wllianms, RO et al.
(1992) PREFICR 3 oT RE4Y> " Sei ., 89, 9784. 10 3. Wlliams, RO et al.
(1995) | Mungicding 8tbupdddry ift gBRAEREe cdseBiro@lan®lof thel &ﬂﬁ)d al of °
Phar macol og:y aﬁdn%é(pélrl rrer){tlal Theraapceut?csf0 79, e5é3 I46f1&%e§%gg{ggh t he

phar madatmgire at kppovap ey theskillefl chéraist asrmmomtmt@fortthmprﬁmcmﬂ af thagrompyin15 Wit h

structural ,change as expecte i n gener al conmpound of the Formula la
gi ves® AHERt ARt HAY B mtmﬁiue@d PagepvaRteRA %@@3 " Brotecting erauips e s rgpove! |

OPM Ny PRI R L iFhidhod! Qsﬂ@&%ﬂk@abinetha %rgtb}eyor%%wﬂ?fg&fevsﬁﬁlea nbiif 84 fective

dose fo npou tes resent 1nven exanple : 20

(i) appropriate for the removal of the protecting group in question, such methods being chosen so
6- ~N- ( 3- di et hyl am nopr opyl ) - N- met hyl am no] - 3- [ 2- net hyl - 5- (2- nor phol i nopyri

d 4-yl cartbefipttamnavyisiahs protedting gravirowisly mimawon drsumbameohmumlse&slm in
appr oxi tellé gﬁ 2M agai nst p38a and an | CSO of approximately 2pMin the
Human od test; (ii)

6- ~Ny§ 3- di rreﬁ,keéi@d@mﬁﬂéaoa/ﬂ ad&:mgt %ﬁb‘u mﬂa%l\re% HeRovk ?or@ﬂysﬁlaebf &Hﬁ)éﬁ:'eﬂce in

4-y| car bonyl am no) phenyl ] di hydr oqui nazol i n-4-one has an
appr oxi whick["lovE", s @5 feM)aagmla,slbwaﬁhylaslgnms tl(mmecg[rowpmchmumgphﬁdp Min

;he H?%Bf%%ﬁﬁﬁkﬁmw?“ tﬁ‘é‘hrﬂﬂ updersioed 4hatshese examples 3o nabsRdRBHIVRopy r i
oy o SUHRRATNREL R ARRR P el BT AR L Bl ity RGONER LSRR DT

Hur nan hbed ge Bdnﬁmllytxﬁﬁtexha&m% dThgudecofprotestinpegroasRad medhodshe deproasatiogn
there is provided a pharnmaceutical 30 conposition which conprises an am de

der i Vat natsperificatly mentianed i of gpurspwithin the pmc@éé@mvwny accept abl e or

| n-vivo-cl eax%glrb%x?fSptrgtrecttirpgeér%gfn maysoqucfa Irerél ue o 3 Ies gr(-a o%ﬁlg%rhpﬁ'ﬂlc or

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (for example isopropyl, tert-butyl); lower alkoxy lower

20 alkyl groups (for example methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic
acyloxy lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl, \
butyryloxymethyl, pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (for
example 1-methoxycarbonyloxyethyl, 1-ethoxycarbonyloxyethyl); aryl lower alkyl groups
(for example benzyl, p-methoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, benzhydryl and

25 phthalidyl); trilower alkyl)silyl groups (for example trimethylsilyl and
tert-butyldimethylsilyl); trilower alkyl)silyl lower alkyl groups (for example
trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl and vinylethyl). Methods
particularly appropriate for the removal of carboxyl protecting groups include for example
acid-, base-, metal- or enzymicaliy-catalysed hydrolysis.

30 Examples of hydroxy protecting groups include lower alkyl groups (for example

tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example



,1 ~ ~ a a 200 WO 00l 55153 PCT/ GB0O/ 00912 - 57 anide derivative sél&dlUbd003
from 3-(5-benzam do- 2- net hyl phenyl ) - 2- net hyl - 3, 4di hydr oqui nazol i n- 4- one,
3-[5- (4-net hyl benzam do) - 2- net hyl phenyl ) - 2- net hyl - 3, 4di hydr oqui nazol i n- 4- on
e and

3-[ 5- (A nerRBRybenzani do) - 2- net hyl phenyl ) - 2- net hyl - 3, 4dF ST EFE4 W2 201 i n- 4-
ne in association with a pharmaceutically-acceptable diluent or carrier. 5
The conpositions of the invention may-4 in a formsuitable for oral use
(far exanple as tablets, |ozenges, hard or soft capsules, aqueous or oily
suspe nﬁée@ﬂ?,,loﬂreﬂblﬁbﬁﬁﬁub&iyii ?@mﬁs Boeepaipsle @-@.ﬁtogycafuéh?g; loS¥F Ups or

elixirs), ftor topical use (tfor exanple as creans, ointnents, gels, or
aqueouslkenylokyoarsmiyligranps (for esarspe nylongdarbdnyt); agiiavies nhaikycarbdnyl ignhpksat i on
(for ex le as.a finel i vi ded powder or a |liquid aerqsol}, for

adni ni SPF &4 esgn%%%%ﬁﬁpmﬂn(mgﬁ% ea%aw*?érbggylagﬂﬁﬁﬁqeyzﬂpwcaélwnpfbmer)
or for S5 ol -at | : 1 € aqueous or oily
solutigﬁﬁ#or .%@?gégﬁ%ﬁQ?Réﬁﬁﬁﬁﬁ%ﬁégié?ﬁ?n %glggggﬂg&ﬁgyhintranuscular

dosi Bgtept-bargldimsthypaigi tamdiarfldowercalk gl (folasamgle beiby) goapesi tions of the

invention may be obtained by conventional procedures using conventional
phar maceut i EXpPmplesiofiagHne prajgsting IBFOWS ingludentermyl aratiyl groups (ige exanmia s

i ntended 15 _f or.al e i f.or. €:.ar . nor.e cqgl ouri ng,
A R T e S T e RSB E R R

i ngr edirfiMenynddthy1$, GPRiBAMeMyl Bn®@ Ay RictIR oo CloReLalkSx@rin9duyse a single
dosage formw ||l necessarily vary depending upon the host treated and the
part i cekample ¢ert-butikyeatbonylstiowen akenylkory casbanyll(for ezarhple millybxycaxbonyl grackdd f or
oral

20 adm nistration to huymans w || geperal | ontajin, for exanple, from
0.5 1913%%@@@0 o T WP R RoRR ‘m%u‘&aym%yg@-ras pYhenaylexygagbonyl,

conveni.en i pl [ ; : 98

per cong o SRy bty Sproftel, BAfisend SN AlboRY OISR FRAbIe b BuSRaY!

t her apend tegt-biityRiippihylsigt); alkplidaeyes eahmpleanethlidene); béndylidedeodrgul a 1a wi | |

naturally vary according to the nature and severity of the conditions, the

age 25suritued beizylidenggionds: or patient and the route of administration,

according t n . DL NG i Gl ] i compaound of the
o RPE SR RE KB 88 <F Rk ST Bsiche iR BoSBLRENAF: §

Formula Ia reor _ purposes 1§rbe
admigi ekfheld, &0dL Bade- ame@l-lor efBaRichlly-taralyEeagRrolh €8 fe s@ucad My to 75

ng per kg body weight is received, given if required in divided doses. In
gener afp-nigokenzs®xyoarbenyli hydrpgenation %@rgremmsduom@rb@zndaﬁné phetodyticabyfer i s

enpl oyed. Thus, for. exanple, fqr iptravenous adm nistration, a dose in the
range, SFBPSER %’Pltfp?i’f%oi‘)@a%?nﬁg per kg body ~1 0 J UL 2003 WO

001 55153 - %eegdeﬁ%%l&f&&%% AWRaA0a OhdahicaeRatialy, ¥rdiHsR by Wﬂég‘%ﬁ%ﬁ For

adm ni stration by inhalation, a dose in the randge, for exanple, O. to
25 ny peblishgd bydphndViés &8dns 1862 fee genctrl guidaden o1l actani condit®nkendever
preferred, particularly in tablet for Typically, unit dgs Jorns will
Contli Aeagbaiy The repden IASERTTRy 10 Protex e GTOHES B ORARic SYRVESE I L% B3 di ng
to af S . | RY:eNt 4 b JoLVANel=tal j rivative
of ¢ ne CHEHES! 4 PRGIsh l Yonh MR & Roms A dentrdt QOB pRSe ROl

i n-vi vo- cl ez hesylel-ainiwbeniamids ofithei Roesiuladl mian be boapareddy redection of

met hod of treatnent of the human or_ani mal_ body by therapy. According to a
f ur t hetheeqseasporging pirq enmpaung of thesk@mula BY ovi ded t he use of an ani de 10
derivative of the Formula la or Ib, or GggharnaceuticalIy-acceptable sal t

or in-vivo-cleavabl e ester thereof, 1 ned herei nbefore or an am de
derivative selected from
y?) - 2-

3- (5- benzam do2- net hyl phen

3-[5-(4-net hyl benzam _dma.2-
e and R ]
3-[5-(4-netho§y8@nz.f 0 -ner%ylphenyl]-2-nethy|-3,4-dihydroquinazolin-4-o

ne in the nmanuf act ure™® icanent 15 for use in the treat t of

di seases or nedical conditions nediated by cytokines. In a further aspect
t he 3 esent T)Qﬂ@dltrbavﬁoﬁ Icondidess achidt fMaouselof hinaniuig fethmeass dosgereds aal
condi ti ons nedi ated by cyt oki nes which conprises adm nistering to a

war m blthe presenosiofal catalyssf foe exdmple amagtaliic gatalyst sugh aepalladiuparonwarbon. t he
F | a, | b .ph ticallys bl .
o iy ety s Beo Bt RPEERUCAEnaY bR EFRIPE, RrRihefimingron in e ani de

derivative selected from 3-(5-benzam do- 2- net hyl phenyl ) - 2- net hyl

| - 3, 4- di hydr oqui nazol i n- 4- one,
- 2- et hyl - 3, 4- di hydr oqui nazol i n- 4-on
X —(CHy),—




30 JuL 2003
3, 4- di hydr oqui nazol i n- 4- one, .
3-[ 5-(4-net hyl benzam do) - 2- et hyl phenyl ] - 2- net hyl
3, 4-di hydr oqui nazol i n- 4- one and
3- [ 5- (4AWeet0rssiSBbenzam do) - 2- met hyl phenyl ] - 2- met hyl PCT/GB00/00912
3, 4-di hydroqui nazolin-4-one. In a further aspect the present invention
provides the use of an amde derivativgcof the 25 Formula la, or a
pharmaceutical | y-acceptabl e salt or in-vivo-cl eavabl e ester thereof, as
defi ned herei nhefore gr an am de derivative selected from )
3- (S beRFFRGHI o0 ﬁﬁ‘tdhioﬁlrﬁPi@H@F)anzn?Féﬁm PBogagc Agid sBe AsAsPshietiL. one,

3 [ 5 (AngRbBIRE A AR or SediRlatd. PO B Ikhighdy SlEHb AR ARRLRE 4 On

3- [ 5- (4ofmi bpayikanrent (9¢fcrdblyed polhinfieny bdlveht nadhyéferabhyciviiy desitsl fazol i n- 4- 0
ne in the manufacture of a nedicanent for use in the treatnment of 30
di seasesxamplaselpeeut 60FRdANY derctivnali groens ayproieted|and depriotecedas necessary. . 1 0 -

JUL 2003 WD Q01 55153 - 59 PCT/ GB00/ Q0912 | n,a er aspect th resent
et on or O ML n7ent oS e oy Nbewires S GO Tt HR E st
medi at e?ea@M%JBlﬁhe' iline dfltidr Hnuld-v8 Whi ch conprises admnistering to a
war m bl ooded ani mal an effective anbunt of an am de dei vati ve of the

Formula la or ItRY)or a pharmaceutically-acceptable salt or
i n-vivo-cl eavabl e es reof,” as defi ne&zyer ei nbefore or 5 of an am de
n

derivative selected fr
3-(S-benzam do- 2- net hyl : 3
3-[5-(4-net hyl benzam do} - 2-\net hyy phe
e and NO, v
3-[5- (4- nmet hoxybenzam do) - 2- net hyl phenyINH.2- met hyl 3, 4- di hydr oqui nazol i n-4-0
ne. In a further aspect the present i nventi on provi des the use of an am de
deri vat M@ HEarb&ey1itAckPsMH Porndula oM, & PhadBAB G e AFesAREAR] € salt or

i n-vivo-cl eavabl € ester thereof, as defined hereinbefore or an am de

deri vat heeirgelf@et ed from

3-(5-benzam do- 2- net hél phenyl ) - 2- met hyl 3, 4- di hydr oqui nazol i n- 4- one,

3-[ 5364- met hyl benzam H6L,Co=melGfkhhanyt 1Q 2- met hyl 3, 4- di Mldr oqui nazol i n- 4- on
e an

3- [ 5- ( 4undertrtandorthamidedhond forminggonshiteons] Whaeinsarighlg grovgs Bvedrsolglingdizol i n- 4- o
in the manuf act f. di t f i,n.the treatnment of 15
di sease Dot eaft STl FORECHEN Btos THYORRIE ISP E t her aspect t he

present | nvenlfdwjp@&l B6 M SR SIn@udeidiRdifg ﬂl%rc%%;éﬁgroﬂb%?ﬂ_ﬁ%nﬂfouﬂﬁ@?cal
conditions nmediated by TNF which conprises adninistering to a warm bl ooded

ani mal &ormifac¢l, foreexamplmby wéatmantawitit @ helereagant (Yar exbmplecoxfatyl whlogidepto or a
phar ﬁgc%uti cal {:‘)‘é argeg{ able salt, or in-yjvo-cl eavabl e ester thereof, as
def i ned 1R 8P ABBHBHEe By argreamic splverd abamiisn| FRIPFRBITE BRLEYR deacHpgibe

3-(S-be 2 H=2- - 35 4z di : ' ' ,
Rl o S A L S R T L TS
ne and deprotected as necessary. Conveniently a carbodiimide coupling reagent is used in the

3- [ 5- (4- met hoxybenzami do) - 2- met hyl phenyl ] - 2- met hyl - 3, 4- di hydr oqui nazol i n- 4-
one. | nPEesenes Plean Qrgprie solvent (prefarably an aplaydrousPolir gpatis Oreac selken) atdh ani de

derivative of the Fornula Qr ¢ a. rmaceuhl cakd-y - t .salt or

i n-vi vo-¢ P-eeé(grgg}eeexgg?rgyur%,ﬁér?eggﬁplegpgg%r%a?na-ﬁnb ?f)e@jedrfitﬁ’g?aﬁ@eaqlsg é}%éegi?ed from

3- ( S-deengapedaure ofBidiy bptenyl ) - 2- met hyl 3, 4-di hydr oqui nazol i n- 4- one,

3-[5-(4-net hyl benzam do) - 2- net hyl phenyl | - 2- net hyl 3, 4- di hydr oqui nazol i n- 4- on

e and An aniline of the Formula V may be prepared by the reaction of a benzoic acid of

3-[5- (4-1et hoxyhenzam do} - 2-nmet hyl phen - 25 hyl. - di hydr oqui nazolin-4-o0

ne as dé{fg%ﬁ‘é‘ga ﬁ@r 4] ﬂb%cftﬁ%'égpﬁ“Yﬂé’ﬁﬂﬂﬁ&a&@ﬁﬁ@#ﬁ%ﬂﬁ%arrent for usein .

i nhi biting TNF, IL(RJ,) |L-6 or |L-8. '
™ 0

, 4- di hydr oqui nazol i n- 4- one,
- 2- et hyl 3, 4- di hydr oqui nazol i n- 4-on

O—H VI
NO,

with an aniline of Formula VIII



30,In a further aspect the present invention provides a nethod of 40 JuL 2
inhibiting TNF, IL-1, IL-6 or IL-8 which conprises adm nistering to a
war m bl ooded ani mal an effective amount ~9 0 JUL 2003 WD 001 55153 - 60
PCT/ GCBOVPOOS3E3 of an am de derivative of the Fornul a | a,P@IGB00/00912

phar maceuti cal | y-acceptabl e salt or in-vivocleavable ester thereof, as
defined hereinbefore or of an am de degyvative selected from

3- (5- benzam do- 2- et hyl phenyl ) - 2- met hyl - 3, 4- di hydr oqui nazol i n- 4- one,
3-[5-(4- et hyl benzam do) - 2- net hyIRphenyI ] - 2-met hyl - 3, 4-di hydr oqui nazol i n-4-0
ne and 5 (R,

3-[ S (4- nmet hoxybenzam dot hyl phenyl ] - 2- net hyl - 3, 4- di hydr oqui nazol i n- 4-

one. In a further aE‘p@c pr esent i nvention provides the use of an am de
derivative of the Fornul adM+af{ or a pharmaceutically-acceptable salt or

i n-vivo-cl eavabl e ester therey |, as defined herei nbef or% ?r an am de
derivative selected from 3-(S-bénzam do- 2- et hyl phenyl ) - et hyl

3, 4-di hydyr oqui nazol i,n4-one. . . .

3.1 5- (ATt OIS SE REpS B mingsangitiony o dofipdgraineere.

3, 4- di hydr oquhda#Rbbivefte 8NEordfifla IV wherein X is -NHCO- may also be prepared by the

3-[ 5- (4- net hoxybenzam do) - 2- r net hyl phenyl ] - 2- net hyl

3, 4- di hgdetoapuofreatznlzoin adideafdormulid] e fasivarddaivatd vertdraofiaedéfidedr use in

i nhi bjting. ect _the present invention provides a nethod

TNE. In_a further. as
of i ilEﬁrF’ian‘FOT‘?\II&‘"Wﬂ%ﬁfrF? Ylad&ni ni stering to a warm bl ooded ani mal an

effective anount of an am de dert tive of the Formula la, or a
pharmaceutical | y-accept abl e_saJt > or"in vivo-cl eavabl e ester 15 thereof, as
defi ned herei nbefore or o Ram de derivative selected from 3-(5-benzam do
2- met hyl phenyl ) - 2- net hyl - j, 4 hydr oqui nazol i n- 4- one,

3-[ S (4-net hyl benzam a& . _

2-r net hyl phenyl | - 2- mal_ﬁi | -3, 4-di N{/"gr%qui(ﬁgz)el i f24- one ah¥

3-[5-(4- net hoxybenzam do . .. .

2- met hyV%éﬁ?‘l‘%{’??arﬁ’Z\eIWP& Sormipg RORfitRSien dsitpedrhereiphrdoret n a further aspect
the present | | d ] : 1 ! i the 20
Formal o 1o, SPYEopaeRtalonEs: AArHSAinthe PRulflf frciRba Kibnehietle | 001 &

est er thiefobefizenasf thefHonadlaH&T wherbafXise-CONIN am de derivative selected from
3- (5-benzam do- 2- net hy met hyl 3, 4- di_ hydr oqui hazol i n- 4- one,

| phenyl ) - 2- d

3- [ 510 athret hyd mﬁmﬁﬂeéﬁwgq%mmt@wn Kis -NEOR er apkarmpesusigallyrazol i n- 4- on
d 3:[S- (4 i do).- 2- | ]=2- . o

5, o visPathlh B AL BEOARIVARL ol LN WIS draadP bl Keacting an anilipe of o | |

t he treglemnuelix25 di seases or nedical conditions nedi ated by p38 ki nase.
In a further aspect the present invention Erovi des a nethod of treating

di seases or nedical conditions nediated, f§)p3 8 ki nase which conpri ses
adm nistering to a warm o

N NH,

GON X I '

R3 X
with a carboxylic acid of the Formula VI, or a reactive derivative thereof as defined

15 hereinbefore,

HO,C — (CHy), Q VI

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:

20 (i) removing any protecting groups; and

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



bl ooded animal an effective anount of an am de derivative of the‘"II—Jo‘nl"H_ulzgp3
la, or a pharmaceutically- acceptable salt or in-vivo-cleavable ester )
t hereof, as defined hereinbefore or 30 of an am de derivative selected from
3- (5- bW ANPHB: 2- net hyl phenyl ) - 2- net hy! 3, 4- di hydr oqui naRGI/GRe4008Y e,
3-[5-{4-net hyl benzam do) - 2- met hyl phenyl ] - 2- net hyl 10J UL 2003 WO

001 55153 - 61 PCT/ GB00100912 3, 4-di hydggqui nazol i n-4-one and

3-[5- (4- nmet hoxybenzam do) - 2- et hyl phenyl ] - 2- et hyl

3, 4-di hydrogui nazolin-4-qne.. In a further aspect the.present inyention

or ovi det. t hel lSEAgiondR DL ARY GaFTRILAY L P TR AP Resecgs dgline

phar ma 1 Y t oy i [WYTa T} t or an
D da e L e sy B ke 1 ™"
3, 4- di hxdmpipuictraipalrofinrad; orehylene chloride, 1,2-dimethoxyethane, N,N-dimethylformamide,
3-[5-(4-net hyl benzam do} - 2- net hyl phenyl | - 2- net hyl 3, 4- di hydr oqui nazol i n- 4- on
e and N.N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a

one i+ R REE B tor SBhie ARG BBl LB o7 pss

ki nase tembehtdrory effect. 10 In a further aspect the present invention
provides a nmethod of providing a p38 kinase inhibitory effect which
conpri ses adhyméalyer ¢anppdiionide wauphingl reagtatiisasedinl the presédceof avergamzunt  of an

am de derivatiyv the Faormula, la, or a pharnaceutically-acceptable salt
o ni brenE raefGraplse LAl i Abrelle oAt e s Prar SRS et de
deri vatfoy gxfipleat &€ rédiBiL10 to 40°C, typicall bient t ture of 20°C.

3-{5- benzam do- 2- netrhé;/ll phem?l )-2- r’?’ggcﬁyr-aé?rﬂ-ﬁillh%ntpggu?rﬁgz% (iurtl-gf-cone, 1S

3- [ 5H{ 4- net hxh beilina ot the)Ea2mimkt Xyhphienprepargd be tddpktidh dadbr bigddzed gomdidons n- 4- o
ne and ) . .

3- [ 5- ( Asfsfinedkhwembaloraief the capewpnime g conpaundyaf the Forsywa §F oqui nazol i n- 4-
one. In a further aspect the present invgption provides the use of an am de

derivative of the Fornula la, or a e é tically-acceptable salt or
i n-vivo- cleavable ester t

OREZ~
“2_mdthyl phenyl NO2
2- met hyl - 3, 4- 7d zoli/ -4-one and
3-[ 5-(4- nmet hoxybenzand t yhphenyl ] 2- met hyl - 3, 4- di hydr oquj;nazol i n-4-o0
ne in the nmanufacture of a nmedicanent for use in the , treatnme of

' heurat of d_ ikl ompdShdlBPthel orinh APK EmBp VE brefast@d5 oy, Ahldghbhe Scl erosi s,
Al DS, septic shock, 1schaemc heart disease or psoriasis. 25 In a further
aspect Nhshepyleseminaberzantide nf thediaroheta Bllnet hod of treating rheumatoid
arthritis, asthma, irritable bowel disease, nmultiple sclerosis, AlDS,
septic shock, ischaenic heart disease dRpsoriasis which conprises
admnistering to a warm bl died 2Tyl an effective amount of an am de
derivative of the Formula If@, or armaceutical l y-acceptable salt or

i ned hereinbefore or of an anj de

3-[5-(4-rnet hxllizﬁenz z

derivative 30 ﬁgl ect
3-(5-benzam dg- mret
0J %JSL 2003

2
jenyl 5" 2- met hyl - 3, 4- di hydr oqui nazol i n- 4- one, ~'1
2 XII

with a carboxylic acid of the Formula 11, or a reactive derivative thereof,

O

HO/\k

wherein variable groups are as defined hereinbefore and wherein any functional group is

R3 111

protected if necessary
20 (c) A compound of the Formula Ia wherein R' or a substituent on Q is (1-6C)alkoxy or

substituted (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylamino, di-[(1-6C)alkyljamino or
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3-[ 5-(4-net hyl benzam do) - 2- et hyl phenyl ] - 2- net hyl - 3, 4- di hydr oqui nazol i n-4-0
ne and
3- [ 5- ( wonerdspssy benzam do) - 2- net hyl phenyl ] - 2- net hyl - 3, 4- didyyep@auenazol i n- 4-
one. The conpounds of this invention may be used in conbination wth other
drugs and therapies used in the treat t of disease states which woul d
benefit fromthe inhibition of 5 cytokines, in particular TNF and |L-1. For
exanpl e, the conpounds of the Fornula la could be used in conbination with
drugs &wtitied elpbenligdaminamen be preparedditthe alkylaianegosienienthtinithe presense hma,

irritable b |, di seas |tiple scl.erosis, . AlLDS, septic shock,. ischaem c
neart - df SESEAPe piosar deRacdhbiReis RLF B EASNEv, SR ERm R tiobs i or
this speehhisedindht of @ iRy meRapid srtdiingtas bfiftbpri#bI | ity to inhibit

cyt oki nes, the conpounds of the 10 Fornula la are of value in the treatnent
of certain iThklreavtman as preferdblp carriedfdubimtht proseniesd asegabibinent ohentcor rent | y

O 1q 5 R Fof GEATHE A UOHBRRAEPeTIcuED KAy Ste b sy Tyelors argatpon
dr ug 3( N1 L GEATRI Ao BB FOMEED O Syl
compon i P ek her LR, | RaRRR RN ERMo G, FEMORLRL OIS o (e

quant i tiyuéfe, bhe dippldrepraeslveneaahcs NNIGnRIodoeRamideher apeutic ef fect.
Thereby the |ikelihood of adverse side-effects fromthe NSAI D such as

gast r oidhNedimethalacstamide Nanethylppmeledin-2rengsorgimetisalphosida. flbe résetion isat ur e

compr i SBRG rFroBe Py HtS 8 BORRERISY Glbe. GO IS0, Bhstiabfin
pharimrggiahsabd o geeept abl e salt or in-vivo-cleavable ester thereof, in

conjunction or adm xture with a cycl ooxygenase inhibitory non-steroidal 20
anti -i nf | anasuitapleagbylating agers i har axamepls, auphgant huowptethe artdot thent  or

e TR S AT TR £ S e
-li ] :
e BRES : ERTRONRG il D L LU

ant i ar tafralityl or agstitBed ki Ralidgofod exahpleat(h@d)akal chlodeg bntide aniddide or a
penicillinamne, and in conditions such as osteoarrhritis in comnbination

wi t hiSstsabsitaed (IFRE)dkylpdleride. bromiHe opjadidentn the peasencsof gspitahle bagseas
adm ni st ered, i n. radati v | seas . | arthritis, with
e hondr SeRhEE el BEREATR b qlfiadt FRRSEMenl O i AR derfeh BRI b okl

Di acer hghperatiYednthe PargedfdréximplUl @td PASCsbdtvearntty &l dheaimEibAN, 30
Arteparon and gl ucosam ne salts such as Antril. '~ 0J UL 2009 W

00/ 5513empeTTu@B00/ 00912 - 63 The compounds of the Fornmula la may be be used
inth t t of i nmbi, nat. i it h tj.ast hnati t h

bronchdl | atbramannd SLEdPrBHE A RaGunF StEatytpl PO LI PEIBY as a 11 xed dose.
suchyg C('i'ifacggﬁcg%iﬂé,Qﬁg?%ﬁc%l?ﬁrl%rghg,ﬁsu%ﬁm&uQ@%C@&lk&lﬁin?nd,Q bitep Wi thin the

dosage ran escribe erein e ot her pharnmaceutically-active 5 agent

wi t hi n N4 b-6a)aikviv@d6 Catiadamimeng @. N-Gajekhdtemcyelglegrosp map be ppdpatedcbyvthen a
conbination forrmul ation i s inappr ofpri ate. Altho %h (ihe conpounds of é he
For mul de3ckionr eonyenigatly [ thepressnereolasswipble hges e & 1Rg@ Rersinpglorg, o ap gmide

war m bl i ' i ) ; it s
Faqui r AR S A HE Sy g Wl RMcinlelfin 8 8 a2 Rk Rl ST GHE R
phar macgbagiriatd aiinandards for use 10 in the devel opment of new bi ol ogi cal
tests and in the search for new pharnacol ogi cal agents. The invention wll
now Be i | | ushmaitaie leavingerpep isofdr syample. # hatogenaereve pishas flugrashlore ounl ess
otherw bsrgm%f & E ﬁgC)alkanesulphonyloxy group such as methanesulphonyloxy or an

arylsulphonyloxy group such as 4-toluenesulphonyloxy.

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,
30 conveniently in the range 75 to 150°C.

(e) A compound of the Formula Ia wherein R' or a substituent on Q is



(i) operations were carried out at anbient tenperature, i.e. in t1kna~’|=’_br?§@,
17 to 25C and under an atnosphere of an inert gas such as argon unl ess

ot herwi se stated; 15 (ii) evaporations were carried out by rotary
evapor WA @515 vacuo and wor k-up procedures were carri eBCEGBOMIME r enoval
of residual solids by filtration; (iii) colum chromatography (by the flash
procedure) and nmedi um pressure |iquidasghromatography (MPLC) were perforned
on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303)

reversed- e sjli.ca obtai.ned, fr . rck, Darnstadt, 20 Germany or. high
pr essu&é6€$] IﬁyLaHFIBHﬁf SWpsHpsA {%{%E?e&awg)/galﬁgpfrgqyn@pprswrﬁéy the acylatioprefs e
silica, %E@o@ﬁ%‘ﬂ%@@ FPmiialpy WARY, R fnlsa Etiltrﬁél‘?t%r F& éfﬁing.ever sed- phase .
colum; (iv) yields are given for illustration ohly and are not necessarily

t he maxi mumAaddiableaddlydsiting eerit s, gemsamiple, hineagandkivatinahs awffort the ab@ativh a | a
have satisfactory m_croanal yses 25 and their structures were confirnmed by

nucl eaf! #aHIOLL iaébyhaéﬁﬁﬁéﬁﬁb@‘am@“ gyl helidentos exapple o hi6Q) dkanayd gbloride 5t - at om

bombar ( . - S r Wer e, oht ai |0 Platfaqrm.
opocs BERGe ninidREP i RE s Blec s Rl CoRtel A R Rerbfodiold ShMMbe | o
| on dah@d wWahedride! drefixed antdRde e £ahpis Bi( f bCYakaiRe ARl sriyaAde s@sh &40 t he
delta scale [proton magnetic resonance spectra were determ ned using a

Var i ana@sigianhydiizOorsthe mikeshathydridptormed hy thetreact® of ar htkaseic enigtandef 300MHz

or a Bro M250  spect r.onmet er oper at | a fiel rengt h.of ‘I 00J U

" 200 s bR boRyh ey lenembgs ¢4 SEpkeT cabRe kBl artin: Widha prseRseat ons

have been: ; [ " (=3 ' t:: : ' PRI o g8

br oad; 9?gﬁtﬁ?ﬁ%sg%ﬁeﬁpg%géagﬁgfog%;{ i eh%r?g F%E}?{i}?(ﬁvsg alF g‘éP {efrn P‘Js%%tag%d purity
was 18s iesisedveny ot dilwerlt ay defiredhermhtegsraphd at a teRiperatniralfin she @égd, If&) exangdlor NVR

analysis; 5 (vii) nelti ngﬁ&?i nts are uncorrected and were determ ned using
a Mettt¥fto CaernyisRicnHy Aetrineapapbicnt lewppraiie-us or an oil - bat h appar at us;

el i ngp pOi 50,08, 1\ GO AGRIANNEL Rl 115 SR bR T € deter m ned af ter

crystaltisation froma conventional organi c 'so _ as ethanol,
et hanpl-6CyfRAREEphEhIGMINY mAEB@PRparel B ehereadtidndF Hickipberd e 10 (Vviii)

the foll owi ng abbrevi ati ons have been used: DMF N, N-di net hyl f or mam de DMSO
di met hypsaulstesibgesin R' or a substituent on Q is amino with a (1-6C)alkanesulphonic acid, or
15 an activated derivative thereof.

A suitable activated derivative of a (1-6C)alkanesulphonic acid is, for example, an
alkanesulphonyl halide, for example an alkanesulphonyl chloride formed by the reaction of
the sulphonic acid and an inorganic acid chloride, for example thionyl chloride. The reaction
is preferably carried out in the presence of a suitable base as defined hereinbefore, particularly

20 pyridine, and in a suitable inert solvent or diluent as defined hereinbefore, particularly
methylene chloride.
(g) A compound of the Formula Ia 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 may be prepared

25 by the cleavage of a compound of the Formula Ia wherein R' or a substituent on Q is
(1-6C)alkoxycarbonyl, (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.

30 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
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3-(S-benzam do- 2- chl or ophenyl ) - 7- met hoxy- 3, 4- di hydr oqui nazol i n- 4- one
Triethyl orthoformate (0.189 m) was added to a stirred m xture of

N- { 5- beme@aossiss 2- chl or ophenyl } - 2- ami no- 4- net hoxybenzam deT(EBdbzoog)2, et hanol
(10 m) and glacial acetic 5 acid (0.022 m) and the resultant m xture was
heated to 70C for 16 hours. The mxtursel was evaporated. The residue was
partitioned between methyl ene chloride and a saturated aqueous sol ution of
sodi um bi carbonate. The organi c_phase was dried (MySGa) and evaf)or ated and
the r eshydméys/x&yndqrruap@rlfa@réwsm@éértlansﬂ &ﬁwaé*lq)basetsmiqr example; an akkdli ghatalhy |

et her. SO _obt ai. ned uri fied

©hr orra CURTzE Rorth el S s P SRt B by e, o R st et o
| nt er ngfokABRn SRbORIK, sJ&iﬁWdP&Mdé—'pBia&ﬁ&im HreRaRRGr aMn%rﬁuﬁrﬂngWde Ut%e usi ng

initially methanol and then a 99:1 m xture of nethanol and a sat urat ed
agueouseamTnNs pmﬁtrybllly@mrnbd asib fruthe preserse eff water andr suieblesltdntier ditbaitned t he

Elmt | %ﬁgﬁ;ggggﬂlagol(qﬁet NER Sa%ﬁ)%rlgg]qxbvem?nt% %rrlgpl ?glgha ;llﬁm}t%h@ée {pztil; (2r2n
?‘%e(mtollég%@zﬁgmq g§h01jne f)\@ﬁﬁe B% Ghtdm 1 S MrH+ 406 and 408.

The N- é enzam - am no=4- met hoxybenzanm de used as a

starti ng) mitﬁrcbﬁipo\ﬂﬁ@o%éfb‘%ﬁﬁdla&&wﬁ@ﬂehﬂﬂ&s amBNACHT)alldyl qn i aﬂ@lﬁnlﬂb) was
added to a stirred m xture of 2, 4-di am nochl orobenzene (6.4

tri et hyl@)alkyl, di4(156@ajkyllaminefhgClalie! oha betereeyar-(1 -6@elkyi grqm &y had been

cooled to O ture was. t o war rature and
was st iqr?%@(ﬁ% nfgeﬁ%wpsconyﬁgleﬁb&gﬁﬁ%pm?cge 8?%?&3’%‘3%38 %l%rrpeﬁesi due was,
trityy q{eegnbg]g@r ofla S@hphidest (REPGRIta XAdi um b| carbonate solution. The

resultant solid was isolated, washed in turn with water and i sohexane and

dried under vacuum at 55C. There was t hus(R3ht ai ned

N- ( 3- am no- 4- chl or ophenyl ) benzam de aga solid ( 10.3 8 g); NWR 25
Spectrum I—?Y@%)a 32 (s, @QH, 1H, 7.1 (d, 1H), 7.37 (d, 1H),
7.52 (m 3 . Oxal yl chloride (0.781 m) was
added dropwi se to a s T S t-hqmq )2-_m grobenzoic acid ( 1.6
g), DMF (a few drops) ene chloride (30 r?i) whi ch had been cool ed
to 0C. The mixture waS. gkbeyed Lo warmto anbient tenperature and was 30
stirred for 4 hours. The mixNure Wa% evapor ated. The residue waXIMi ssol ved

i n methyl ene chl orlde (10 M) and added dropwi se to a stirred m xture of
N- ( 3- anvhgsein X, R% R’, n, q and Q have any of the meanings defined hereinbefore and Z is a

suitable leaving group with an appropriate amine or heterocycle.
A suitable leaving group Z is, for example, a halogeno group such as fluoro, chloro or
15 bromo, a (1-6C)alkanesulphonyloxy group such as methanesulphonyloxy or an
arylsulphonyloxy group such as 4-toluenesulphonyloxy.
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 50 to 150°C.

20 The following biological assays and Examples serve to illustrate the present invention.

Biological Assays
The following assays can be used to measure the p38 kinase-inhibitory, the

TNF-inhibitory and anti-arthritic effects of the compounds of the present invention:
25



~I 0J UL 2003 WO 00155153 -66 PCT/ GB00/ 00912 4-chl orophenyl )benz&&d& 2003
(2.0 g), triethylamne (2.49 m) and nethylene chloride (30 m ). The
resultant m xture was stirred at anbient tenperature for 16 hours. The
preci piw@n@sasss i sol ated, washed with 1N aqueous hydrocHamweBosaosd sol ution
and wi th net hanol and dried under vacuum at 40C. There was thus obtai ned
N- (5- benzam do- 2- chl or ophenyl) 5 4- met%fxy 2-nitrobenzam de (2.49 g); NWR
Spectrum (DWVBQdb) 3.9 (s, 3H), 7.39 { 7.47-7.62 (m SH, 7.72 (d,
1 H, 7.78 (d, 1 H, 7.97 (d, 2H), 8.14 (s, I H), 10.28 (s, 1 H), 10.46 (s,
1 H; WQMHH 426 and 428. Iron powder (2.79 g) was added to a

stlrred suspgnsi,on of ortio 2.13 of. .t mat er i al obtained in a
mxture of e aAPaey ff?)‘BB‘PHr)dS OM wv?xggyw)ln}gﬁgtlgcemrgegéggm@e Wy. 10 The
M Xt ur es¥RsedSt A& ARkt B&ﬁf;&ﬁxd&@ £1§i§11 éééh BPﬂhe?Bk'&Hﬁ@ p3§_ﬁ‘%of8riﬂsl6"f%1ewas

cool ed to anmbi ent fenperature. F was added and the resultant

Prture:émmebmaldb;ee?mbg? the addition of dsodlhum car 3onate The m xt u(rje Wgs :
[ T

V\/alht erd “The ridimen oV | Go bR o RN ERe AR S 2 asatetstoc
-gpg(r:'?rum ? e()%l%é‘h g égg‘g—t{&s—o &gu%d_gt dt)“l] ut} h; G ?o?(}gegr%}eiﬁﬁth% 62 (s,

2H), 7.féhm 6f ﬁﬂﬂ'lﬁfusﬂdd)protZLnGﬁ-aE(?lZX(\ﬂ&bto;?hﬁmg Znﬂ&go(u@ protigiureStdthofSdisdibded 9. 52
(s, 1 H, 10.37 { ‘ H)'. I\/ass Sectrum M-H+ 396 and 398. Exanple 2

3- ( 5- benzhMave! al cl pics sty 1 996v2tThy 2886-289d; waaéaamM| i n-4-0
ne 20 chg Q,\B@nfbgé@?g%) gﬁlf ((BgnlianﬁtAcg:eesssﬁ)rnl l?rgbérrbl%%g%%) were triethyl

ort hoa

N- ( SrPgBAaRH $9-FER ?ﬁﬁé&ﬂ@ﬂ)@fhu@mﬁ'l@rﬂﬁhdblﬁ%@ QEM(G@HBaﬂE Ac-EQ%ldh N&hEEH al

so obtal ned was puri col um Tthr omat ography on an isolute SCX ion
exchangeMidll Ghandusinmy foefak hnainl gDt [hentbésised dronhmRNA §0tohtach xtatalegusf

net hanol sat ur ed aqueou r.oxi | ution as eluent.
Ther o vaes 880 Bind SR PT IT R tmee R siatsuvy Bae i Spoct i

77 (I é@e&@deéi"@%gfb% gy p ety e g Do cho ghafBerest, )

and 422anaE9g%ﬁDbtbc3dded toghése desdaibed by Baroaed UBichimich 8t Bid@hgdicdaeka) n

Exa le 1 or as 30 appropriate, the appropriate 2-am nobenzam de
Ssabét9éd_2§_51, H%TZ%@MV banpefdr, dﬂl@_bwwﬁ&@{ﬂlﬂhiab%a% Ltld%9%4-ve the

corrpounpﬁ)zgescrl bed in Table I. ~p ~aa~~ W 00155153 -67 Table |

Both p38 protein isoforms were expressed in e coli in PET vectors. Human
recombinant p38c. and p38f isoforms were produced as 5' c-myc, 6His tagged proteins. Both
MKKS6 and the p38 proteins were purified using standard protocols: the GST MKK6 was

20 purified using a glutathione sepharose column and the p38 proteins were purified using nickel
chelate columns. .

The p38 enzymes were activated prior to use by incubation with MKK6 for 3 hours\at
30°C. The unactivated coli-expressed MKXK6 retained sufficient activity to fully activate both
isoforms of p38. The activation incubate comprised p38a (10ul of 10mg/ml) or p38f (10ul

25 of 5mg/ml) together with MKK6 (10ul of 1mg/ml), ‘Kinase buffer’ [100ul; pH 7.4 buffer
comprising Tris (50mM), EGTA (0.1mM), sodium orthovanadate (0.1mM) and
B-mercaptoethanol (0.1%)] and MgATP (30ul of 50mM Mg(OCOCH,), and 0.5mM ATP).
This produced enough activated p38 enzyme for 3 Microtiter plates.

Test compounds were solubilised in DMSO and 10pu1 of a 1:10 diluted sample in

30 ‘Kinase Buffer’ was added to a well in a Microtiter plate. For single dose testing, the

compounds were tested at 10pM. ‘Kinase Assay Mix’ [30pl; comprising Myelin Basic
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(R~) | ~R3Not e16- [ N- ( 3- di met hyl ami nopropyl ) - N- et hyl am no] 6- net hyl hydr ogena?2
6-
T("-(3 ani nopropyl ) - N-met hy(ami no] 6- net hyl net hyl di met hyl a
m nopr owgy{aﬁ,g%%ret hyl am no] hydr ogenhydr ogenc46- [ - - ( 3- di ITE?%VF%PH’% opyI ) - N-
nmet hyl am no] hydr ogennet hyl d56- ( 4- net hyl pi perazi n-1-yl ) 6- nmet hyl hydr ogena66- (
4- et hyl pi per azi n-1-yl ) 6- met hyl et hyISB76- ( 4- et hyl pi perazi n- 1-yl ) hydr ogenhy
dr ogeng86- ( 4- net hyl pi perazi n- 1-yl ) hydr ogennet hyl h98- [N—(3 di met hyl am nopr op
yl)- Npm%taxbmbrnﬁ@cérewnhbyﬂrc%ewnieﬁa b33N ATORE LY b BB NV am

no] 6- met hyl'hydr ogenj Notes b. he produ gave t W Ng

Spect endymed GYRPAn) ‘Kmﬁﬁeﬂuﬂé’r’ (Iml)]ZH)is ttibn&&da{cBﬁollBH)edb& Eﬁoe(]l&d A [1@1126 2 34
(m 2H, 3076 I—?) 4- (( 6H) 3.67-3.71 (m 10 4H), 7.0 (d, 1
H), 7 copsing S0yt AT ,1(!911@1 EA@P Amershary Intgrnapionat cagnp BFI00) and7. 54 (s, 1

M+H+ Q@QM %6@0&‘13)2 SThé pla%é_DWerg 1r%c%bgted attdbin tempera(tufe WIE'Q genlt\{g aglta RECt rum
N- [ 3- mRitddontriding PRSP Reld inemAtdOfof OFmERARPHNER BdRAMREMER]l wete AEubsed

5-j N—&B di met hyl am nopr opyl ) - N- net hyl am no] benzam de used as a starting
mat er f@l45mis. prcspatiaadwvassstéppet byshe additian I & BDHetricBibréucetiq acidis added to

2. anl GFGAYr Tl HaSintiad BTG A RBOFo B0y Pk kIt AGA AT 1

nour o “sHRad SALEE LR infPolt s Gl oGS U mARR LR ERPBIA 45001 00012
i sol aiCadbervwRdeRakdViiifilter @it washt® ovithRI NTCA, Spidd oetii giaaho BadrtedSed ATbpn and

wi th nethyl ene chloride and dried under vacuum at 40C. There was thus
obtl&i feuntsciillgtign spyndernet hyl 3- ni t r ophenyl ) pyri di ne- 4- car boxani de ( 10. 2

B car bonat 4 eRgerpebhie S BRATY oL bihal A3F SRR RRRRGTRE

trituratgel tondioiw MES Vihanes be dkRFhiRdand the resultant solid was isol ated
and dried under vacuum at 40C. There was thus obtained a second crop (8.13

g) of 2-chloro-N-(4-net hyI 3-ni trophenyl) pyri di ne- 4- car boxam de; NWR

Spectrgum ﬁDl\{ng;!248 3H), 7.51 (d, 1 H, 7.86 (m 1 H, 7.96 (m
2H) - 4 (m 1 H, 10.85 (s, 1 H; Mss Spectrum MrH" 292
ands294. 1@ghg xture of the pyridine-4-carboxam de so produced and

nmor phol'ine (250 mM) was stirred and heated to 100C for 18 hours. The

m xt ure wadhpabiliylof cdmpomtieof (h2bhvedtjonaodntabit TN produdtibnnivasiisessed

Met hyl ene, chl oride (30 nl) was added and t he resgltant m xture was stirred

for 3@%%@@@1%@1%% P%mogewq!rv%% 15 Which suthesiseand secietert W meRne
chl or| %u%@%\gftﬁﬁﬁ%d? %c‘g@gldym oven at 40C for 18 hours. There was thus
4-ne ‘i

obt ai ne -ni trophenyl ) - 2- nor phol i nopyri di ne- 4- car boxan de
(17.34 g); Piphdvpleslbsdniondiddiad cells (PBMC) were isolated from heparinised

20 (10units/ml heparin) human blood by density centrifugation (Lymphoprep™ ; Nycomed).

-

Mononuclear cells were resuspended in culture medium {RPMI 1640 medium (Gibco) R
supplemented with 50 units/ml penicillin, S0pg/ml streptomycin, 2mM glutamine and
1% heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in
DMSO at a concentration of 50mM, diluted 1:100 in culture medium and subsequently serial

25 dilutions were made in culture medium containing 1% DMSO. PBMCs (2.4x10° cells in
160ul culture medium) were incubated with 20ul of varying concentrations of test compound
(triplicate cultures) or 20l culture medium containing 1% DMSO (control wells) for
30 minutes at 37°C in a humidified (5%C0,/95% air) incubator (Falcon 3072 ; 96 well
flat-bottom tissue culture plates). 20ul lipopolysaccharide {LPS E.Coli 0111:B4 (Sigma

30 L-4130), final concentration 10pg/ml] solubilised in culture medium was added to appropriate

wells. 20ul culture medium was added to “medium alone” control wells. Six “LPS alone” and



2.48 (s, 3 H, 3.52 (m 4H, 3 .71 (m 4H, 7.1 (d, 1 H, 7.25 490 JuL 3
7.49 (d, 1 H 7.97 (m 1 H), 829 (m 1H, 849 (m 1 H), 10.62 (s, 1 H;"
Mass Spectrum M+H+ 343. A mixture of a portion (8.5 g) of the material so
obt ai naglp opAseA! | adi um on-carbon catal yst (0.85 g) and nEéHaRsY0e6£00 N )
was stirred under an atnosphere pressure of hydrogen 20 gas for 18 hours.
Met hyl ene chl oride (400 m) was added and the reaction m xture was filtered
t hrough di at omaceous earth. The fi | traft was evaporated to give N {3-an no-
, . 4-net hyl phenyl } - 2- nor phol i nopyri di ne-4-carboxam de (6.41 g); NWR

Spect r dour (rﬁhﬁ@h@lo&”&bn(rsls Vﬁerb-l)nchﬁled b3 eédh 964%&1,1 p&te? 3V z(rm%ZHdhcenﬁﬂraﬁBné 8f

2H), 6.78 (d,_1 7.04-7 }Q] 8.24 (d,
1 H, @@@\*(%TNEauwhlbwawe@p@elﬂlﬁwn q@ﬁlmstsae anzahlb,;saq <gf|tht=e DEr IZVo 55 g)

was ad xf.yr.e 0§ Oy trobenzoic acid
(0. 726%%%}"%5&%\9% ?rpél%s ?géﬁ')ml&dé%% lr gned?ﬁﬁﬁersi %e@%—vﬁmad been
cool ed (t19933015(1551m0914<1t39 beajmlﬁkdr%%%mw@mbﬁ&sem?leﬁ.%pkeéﬂa%@@wtﬁnand -
was stirred for 5 hours. The m xture was evaporated. The residue was

di ssd v@aMi af afeNhare (994 hB 60,i568-56 1)L OP late} vxaminmt@cfdea hdwspnBEE t 0 a
t d foN(3- 4- hyl ph
o b B ) MRSt sy eahrrcn
t hyl I ! t
For 15 Foked SPARCRSs Weh la-odi Bates Dol G0k PREG e IRk el BRI 001 5

pr eci puhaheh yeusple asing tadthmandENBE BUISAYsde WOOD/1089®ind OBidiit Pestocsliipor i de and
di ethyl ether and dried under vacuum at 40C. There was thus obtail ned

N- [ 2- meidiaigentar Brolgey.yiebRibydgderisls N Aasbsleiyil-atabady desernd §oans lat).or 0- 2- ni t r ob
enzam de (1.12 g); NI\/R Spectrum (DIVSOdb) 2.23 (s, 3H) 3.5-3.54 (( m 4H),
3. 69LB. ¢ FifiBRiofENLPT albde { nig - snteation 2 iediuih. didel dyo | H), 7.81
(d, I H, 7.87-7.9 (m 2H), 8. 15 (d, 1 H) 8.26 (d, 1 H) Mass Spectrum
M-H+ 496 and 498. A m xt uil®Salona- peditimaibné)). 2 g) of the material so

obt ai ned and N-(3-di met hyl am nopropyl)-N-nethylamne (1.5 nl) was stirred
and heated to 1Q0C for 16 hours. The m xture was cool ed and poured into

wat er . ]’erﬁ,ﬁ# e Bfgg tate was | O isolated, washed in turn with
wat er a(ng di etner and dried under vacuum at 40C. There was thus
obt ai ned The ablhty of the compounds of this invention to inhibit TNFa production was also

N-[ 2- et hyl - 5- ( 2- hol d- 4- yl car bony! h N- ( 3- dj r net hyl
A by I FL AT BRPIFIOG Hty. s P ] 305U LRI SUBlAe

o509 SIS g v ngtnemiye Selsaripafia el Bt oo gt 3

(d, 1 Hkestfér Qorﬁgounllsld)hlcﬂpl%@ilé&acﬂﬁe%MPBM@&ES(d 1 H) .9 (s, 1 H, 8
04 (d, 1 H, 8.26 (d, 1 H, 9.82 (s, 1 H, 10.04 (s, H); Mass Spectrum
MrH  S76. A HemariniseddflOpnigs/mi) burhar blggd wg@ ebtaiwgd ﬁpo%qiamtpqm bpRdrwhalde bon

(0.02 , 15 m iiﬂ S, Sti under t here of hydr ogen
gas. _abapd eledBdo ob SyehatRoudh s tonauite T, CREBSFR st
Firl to@t dopibififdCHaerh Ry QiiRes eV RPRA §ﬁ0 Mu&ﬁ‘&%@o)@ubﬁl&ﬁkﬁm&@ﬁﬂ%&%@&&d
There was thus obtai ned the require starting mat'eri al 9);
Spect r upeniditiits 56dg/m! streptomycin and 2mM glutamine, as detailed above 20p.1 of each tesf
concentration was added to appropriate wells (triplicate cultures). 20ul of RPMI 1640
medium supplemented with antibiotics and glutamine was added to control wells. Plates were
incubated for 30 minutes at 37°C (humidified incubator), prior to addition of 20ul LPS (final
25 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 TNFo
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 100ul
plasma removed and stored at -70°C (Corning 25850 plates). TNFa levels were measured by

30 ELISA (see W092/10190 and Current Protocols in Molecular Biology, vol 2 by Frederick M.
Ausbel et al., John Wiley and Sons Inc.). The paired antibodies that were used in the ELIZA



a). The product gave the follow ng data : NVR Spectrum (DVs5CQdb) 058112008
(m 2H, I .97 (s, 3H, 2.06 (s, 3 H, 2.12 (s, 6H), 2.23 (t, 2H), 2.96
(s, 3H, 3.39-3.48 (m 2H), 3 .48 3 .52 (ni, 4H), 3.68-3.71 {m 4H),

7.08 (dvobob®iss 7.15 (s, 1 H, 7.22 (s, 1 H, 7.32 (m 1 #&T/Gﬁmﬂ(ﬁw?ﬁ (d, 1
H, 7251 (d, I H, 7.67 (s, 1 H, 7.74 (d, 1 H, 8.26 (d, 1 H), 42 (s,
1 H; Mass Spectrum MH+ 570. b) The product gave the foI | ow ng data © NWR
Spectrum (DVsSGdb) 1.66 (m 2H), 2.12'5%‘, 6H), 2.22 (m 2H), 2.99 (s, 3H),
3.51 (m 6H), 3.71 (t, 4H), 7.1 (d, 1H), 7.24 (m 3H), 7.35 (m 1 H, 7. S
S (m 2kfre obtagned f(cmuR&-l) Sy&eﬁﬁ (ézﬂalogud-blos 81AB6{@antthidhan TNBoTdatity oad s, 1
H); Mass 30 Spectrum,

N-{ 3- (?ﬂﬁb?%(ﬁ/ﬁ?dﬁﬁ?t&%a‘?@ é&?ﬁ&ﬁ@ﬂ&ﬁﬁ%?ﬂﬁ@@ﬂl]ﬂodz)am no 1AJ UL 2003
WD OO SS153 -70 PCT/ GB00O/ 00912

5-[ N- (3-di net hyl am nopr opyl ) - N-net hyl am no] benzam de used as a starting

mat er i atxv@smgerwﬁdes@ﬁ,ehal lows : Triethylamne (6.7 m) was added to a
stirred mxture of 3-nitroaniline (3 g), 2-chloropyridine-4-carbonyl

chl ori de (4 ﬁneg@bﬂamfﬂmmm &b this ertBm asicy vined WFe inhibitors wete 5 ni xt ur e
was stirre

bod © heshtsdi B0RL Sl o DEGEM eouriat a1 M Al BRI PR RIS DO 2"
Lo O g Relicibout iitnBoRlnd! e B ARISVCRAC LD 1815 85 BRABbRpARte tbhR) and

obt al ned
2- chl orfor &a@xﬂ:laptmcq:blﬁpn;)l l)nmpmtom&ﬂq; p:}amtmnbamad@)u(s@s 613 Ig)r;et)d\iwﬁiu&}sdsﬁef um
(DVMSQd~) 7.68 (t, | H)., 7.88 (t, 6 (d, 1 H, 8.63
(d, | Hpts veerqaacaﬁcequwg amlrﬂw@sem@a&f §021a1}cbble ‘étsVWSB’é@PPtGﬁPrW 278.
A mxture of the pyridi car.bo mde so produced and rmrphollne ( 100
m) eyt it bRl ob gnel g eparimot st 39180 h TRl Hare By 314694 B .
The m o The
Fosul ¢ ack P[RR B2000 BrRf 90 pRRDAT dnchiRE rael R ettt o bl MRS, ane
and dr ifetlsubseqrenvasayiof tieirzbfect ENEavwasdudion by HiRS- ﬂﬁﬁhlﬂiﬁd human blood.
N- (3-nitrophenyl }-2-norphol i nopXrl di ne 4 car boxam de (6.8 g); NVR Spectrum
( DVBOdbyhezat Blzsrp% samgplps wzr ampl¢-{vas gdded tq gsetforﬁ)at 7.66

(oF oad edt e Sl g s ﬁ%&%m%; %ag S8 ot i, 0

obt aj Nags &Qﬁmﬁh&@a&m&m xﬁﬁd’e@@ﬂd ﬁfétlﬁbﬂé%as(lﬂetﬁﬁteﬁ}for AwRUtarEor mte (13
g) and nethanol {150 m ) was stirred and heated to reflux for 2 hours. 20

The r eabninadifind itcubatonya L AS (26 gl; dvhal toreeagtmatiind 0 pgad pwasadead tdithe Predisfantt r at e

was evapor at.ed
auQxcubatlon continued for a further 5.5 hours. Control wells were incubated with 25ul of

medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200u1 of the
supernatants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of
20 TNF concentration by ELISA.

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

% inhibition of TNFa. = Mean TNFa (Controls) - Mean TNFa (Treated) 100

Mean TNFa (Controls)
Alternatively, mice could be used instead of rats in the above procedure.
25
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 e al. [1] to be arthritogenic in rats; it caused
polyarthritis when administered in Freunds incomplete adjuvant. This is now known as

30 collagen-induced arthritis (CIA) and similar conditions can be induced in mice and primates.



. . 1BJUL 2003
and the residue was triturated under water. The resultant solid wa
i solated, washed in turp with water and with i sohexane and dri ed under
vacuum at 55C. There was thus obtaui ed
N- ( 3- amvompBssrsy| ) - 2- nor phol i nopyri di ne- 4- car boxam de (5. 2cBc8dinddiR
Spectrum (DvsGdb) 3.51 (t, 4H), 3.7l (t, 4H}, S.07 (broad s, 2H), 6.33 (d,
IH), 6.81 (d, 1H), 6.95 (t, 25 1 H), 85 (m 2H), 7.2 {s, 1 H, 824 (d, 1
H, 9.96 (broad s, 1 H); Mass Spectrur"n5 MrHY 299. .. Oxalyl chloride (0.66
M) was added dropwise to a stirred mxture of 5-chloro- ni trobenzoic
act o (IReEngyudenRaresien ey Tk et gl e @‘?Sw migprortigs
m xt ure.was st ture for 4 m.xt ur,e was
evaporaﬁuélﬁ)n PR lf}Sgg a’iﬁlgfi%élte fagbg{rgggﬁmd ?WP@%’&?%H%X? F‘&Sy (013(‘.)“ #® and
was add
N(3-a oph 10?6%}}26%1%”%%0%0?8{;:tl%egi?xrx]lgrkgblg;fg%a)%;ﬁ:pgrte for a“S)TNﬂ. et hyl am ne
(1. 75 ninpnacidnatmhtipddineircietant rlcbamaitid ﬂﬂﬂ)ntlsTchmldﬂ wialriadioams siat TN&Uplays a
anbi ent tenperature for 16 hours. ' uu~ wo qQo/ssls3 -71

PCT/ GBOWAREIQle irHus ghsenig iafl mgla&métsmeea" haﬁ@% HeDBéé ] cm@e ma@smquunat ed

aaucous SRS Ry Aroln e el e iy ol EaertRRPRE A Rt T o

obt ai negetivay dmrdoiﬂlﬁﬂngnpasﬁ@é(mfg@hw‘e i on exchange col um usi ng initially
met hanol and then a 99:1 mxture of nmethanol and a saturated aqueous

amoni um ~ hjde!@mf@al JoEueiabn (5 7el Expt Medhd#6 84ds t hus obt ai ned
N-[3-(2-norp d am henyl ] - & ro 2 ni trobenzam de
(1.96 g): N%@Q’@F‘{Su#lé(%ﬂ&gg?%@ﬂm 39;99 ‘? 7.1 (d, 1 H),
7.2316s, 1 (d, 1H) 793(s 1H,
8. 18lém . \élz}zl%ﬁxsdfﬂozé")ai @85%)7%—3%&! SZ 4%% 10.73 (broad s, 1 H);
Mass Spectrum Badgdr, MBB. eﬂ:ﬂ , A 986X Thie ﬁ)mnﬁal@ftﬁbmtnaooioé@aﬁcBExﬁﬁmﬁéntalhe

mat eri al so gbtained and N-%S di et hyl am nopropyl )-N-net hylam ne (4 nl) was
stirred and Hogiagentcs. 259a49414al-hours. The mixture was cool ed and poured
into a mxture of ice and water. The resultant precipitate was isol ated,
washed with i sohexane and dried under vacuum at 55C. There was thus

obt ai ned N-[ 2x{hdugi chiphsharmagyddical propefiies b6 thel canipoandsiisiyd Forinuta [a vary

5- N—%B di met hyl am nopr opyl ) - N-net hyl am no] - 2- ni t r obenzam de (0. 376 9) NVR
Spectlp uniith(sivemealch anmaS(qxpecm in genp:nal @s:orrwpynd of the Fermulgjja glxemve(rsw QH)

RN M R Y N N
8. 26 ( d unécckﬂtabl@ Qoxddity Wa@ %gse?vedlat e eftjegtlé'@d&s@ rf&%nﬁ;ouﬁd%ste%ﬁ&e%?@&hf um

Mi-H~ . 20 A mxture of the material so obtained, 10% pal | adi um on- car bon
(0. 036 g)venamrmm umformate (0.4 g) and net hanol {4 m) was stirred and
heated to ref] ux foi; qurs The reaction mxture was filtered through

di at omaceous BaVPhO! FHEHP it rat e was evaporated and the residue was

puri hpeg)by oML Eﬁhﬁ)&{ Gmhsh1L - d
decrggs?ingl y w?‘ m Xt ur es t%ﬁh ggngﬁhgtgyle ue%?orﬁhé}i&gygvgs t hus
obt ai ned- ylbmfb&@lamqw)pMyﬂtm-ﬂth}gmqahmo1&1—4-(oﬁe aamgp, d‘ﬂl‘dﬁ fé;xanauel;m) 2111

8 (t,

(DMVSOUb) 159 (m 4 {s 6 (1 S
oH) 3 asazn tp3 ma)nd asllczolof(apprOA&matela 29M it eiiqq}an Whelz B(lﬁ?d 'EFSH) '6.93 (d, 1

3 1S il eyt 317

Spect i umylwrbtmﬁ&am phekiy 8- 3041& toqaiié@oli8-ohe hhaM 10y, ﬁadggmmm&@lﬁpect rum
(D|v50d6) 1.64 (m 2H) 2. 11 s, 9H), 221N§ 2;? (s, 3H), 3.43
28) 0. (EW'M agamstqq%)Sa @d‘p.n(lﬁ?ko ozﬂapproxlrmdyép irHhe Hpmpg Whole Blood test; and

(iii)  8-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[2-methyl-5-(2-morpholinopyrid-

=

4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one has an IC,, of approximately 0.1uM
against p38a and an ICs, of approximately 7uM in the Human Whole Blood test.
According to a further aspect of the invention there is provided a pharmaceutical
30 composition which comprises an amide derivative of the Formula Ia or Ib, or a

pharmaceutically-acceptable or in-vivo-cleavable ester thereof, as defined hereinbefore or an




1.0 ,! UL 200 WD 00/55153 -72 PCT/ GB00/00912 (m 2H), 7.23 (s, 11W,UL7ZDBE
(m 1H, 7.48 (m 2H), 7.73 (s, 1 H, 7.83 (d, 1 H, 8.27 (d, 1 H), 10.49
(broad s, 1H); Mass Spectrum M-H~ 556. d) The product gave the foll ow ng
data : wasesgsact rum M-HY 540. The PCT/GB00/00912

N-[ 2- met hyl - 5- (2- nor phol i nopyri d- 4-yl car bonyl am no) phenyl ] -2-am no 5

[
(4- et hyl pi perazin-1-yl)benzam de us as a starting material was
epared as follows : In an anal ogous procedure to that described in the

;
ifth paragraph of t 8 rtion of Note a) which is concerned with the
r epar &nighd E‘flv%tt"&rsﬁ eﬁ@ %@E‘é? (%ﬂbﬁnzam‘fl‘?zﬁ’é?tWPhenyl) 2-methyl-3,4-

> (2 T PARL A BARN 6{1«?1'"%; SR AL RALRRSYbaDIh 2} 9:Fediy 3 gpenzam de

was reac per az
N- [ 2- metilydroguin2zo1irp06¢ Atopys. ﬂnmbﬂ)ox?rbenzamndo) -2-methylphenyl]-2-methyl-3,4-
4-yl car bonyl ar ni no) phenyl ] - 5- (4- net hyl pi perazin-1-yl)-2-nit robenzani de; NMR
Spect r ulihydroyEeB)lin4-pne (nsassmtlonmﬂm phanr@ewtlcalyﬂccepwble(dnhuem-ﬂ)r cagi®3- 2. 69
3. 7.04-7.12 (m
25';0 19 (4Phelcq_r|)1pos7tl%H%gxe uiqu)tlon ynagqbe(la fi%(jl__g'r’_ﬁu,ltagl_eéér l§il ld% prr exgmple (g, 1
, 8. ; 560.
1 ~ Inzdgrg&gﬁ% lgg%rfﬁsegp@g% l?rft (]ac aFQ mc%]gctp;‘%gggrr?l&'eﬁg?er? tﬁlg e?‘?‘%‘hﬁ%a@r‘ éM i@ﬁ of

t he porgovalerodr gﬂanﬂea)symdps otelixirsy, docepitetusei(foh exdigplp ae peamik ) @ﬂtrﬂént&t arting
material s, N-[2-nethy

5- ( 2- noEeSher PARSOWE PHQIJD! saletigns o yrapensiensHengdnpinistraton ey inpristigetezi n- 1- yI )

2-nit d t Va

Spoct  OREEERLAS SHED SO heS o HuaBrs Sy R RbERY Tt PR Mol
Specty HBdelyfdivide t nfl rum
(Brvs 4 gﬁh%ﬁz‘ﬁs( ﬂ% d,lVI éBEdedéM fﬂ)gﬁatanérar(a%f giﬁbﬁl}\ﬂld’iﬂ(féﬁéx(%m 1&2%% Ezd%ﬂgetl l(Jt
4H), 7.aueeys dr q*by sohutpm fpmntrgvgnous?, sylpcytaneous, Hytranfusgdar r, intraaiscufargloging 2H) |

gpgczrfﬁ?asm%bpgsgéryécgr%@%l .28 (d, 1 H, 10.52 (broad s, I H); Mass
N-[ 3- (2- mor phpl } b&ﬁ? s%(gls%‘fmeciﬂ(lé}ﬁlgﬁl | TR cohvBdA8I procedures using

5- (4- net hyl pi perazi n-1-yl)benzam ed as a starting material was
pr epar esbnaentiarial plasrmaceutichlrexaipiants hedlduewario dedut: €THus, ddngpostassiintordkd n t he

fifth ragraph of the rtion of Note c) which is concerped wth the
pr epb@ gflaor 8%‘ b\ge may ,cppﬁarglp ?ﬁﬁteéama]esone or mor)e colouerg, sweetening, flavouring and/or

preservative agents.

5-
p
f
p

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral

20 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
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 Ia will naturally vary according to the nature and severity of the conditions, the age

25 and sex of the animal or patient and the route of administration, according to well known
principles of medicine.

In using a compound of the Formula Ia for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.5 mg to
75 mg per kg body weight is received, given if required in divided doses. In general lower

30 doses will be administered when a parenteral route is employed. Thus, for example, for

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



N-[ 3- (2- mor phol i nopyri d- 4-yl car bonyl am no) phenyl | - 5- chI or o- 2- ni tIJO éjrlljzl'a2 Uae

was reacted 30 with 1-nethyl pi perazine to give

N[ 3- (2- nor phol i nopyri d- 4-yl car bonyl anmi no) phenyl ]

5- (4- nangor3sigser azi n- 1-yl ) - 2- ni trobenzanmi de in 89% yi el dcTdiBboBp®EQt r um
(DVBQdb) 2.2 1 0J UL 2003 WO 00/551S3 -73 PCT/ GB00/ 00912 (s, 3H), 2.41
(m 4H, 3.5 (m 8H), 3.7l (t, 4H) 7.7 (m 3H, 7.31 (m 3H), 7.48 (d, |
H, 8.03(d, 1 H, 8 | 6 (s, 1 H, & (d, I H, 10.3 5 (broad s, | H),
10. 44 (broad s, | ; Mass Sp ctrum I\/HrH+ 546. In an anal ogous procedure to
that deeiehiyal generabybe nsedn Hady onadiinistatipn by ilhelaions a Nosesindhe mhieh i s

concer ed Wit h ration f starting, nmater

Lo (AR Dot B R Redody MERH SRR 674 CR% acminingationtr azi n- 1-y)
) 2- ni t 1,8RRV&AFEBa NG hrdREEAH taﬂ&efoﬁﬁt §ibRhlLY, qm@tmcﬁagbefé)reﬁ@%wmﬁt&fned by

col um chromat ography on an isolute SCX'ion exchange colum using initially
net hanabonarﬂdmgheﬁO%m@Shfhqmmg:tounéoﬁfhlmivhlatlmxl and a saturated aqueous

anmoni um hydr oxi de so on as eluent. 10 There was. {hus obt a| ned t he
r eqU| red st eﬁ%cpﬁg aeﬁlr%Fr aSReddiRs WventouNRers iR PIovifled anpmds) dgrivatiye e§

3. 2 il oF PbdyaeAltbRndeotdnc AiTor afih-Ghpoebfd @ fedes 1 .

(d, 1 HefindPhédinb&opofdr Gse ih ahethdd oB fredthicaest the hdmbh or Miigtal BOGE )}VU”T M- H+
516. g) The product gave the following data : NWVR Spectrum ( Qd6) 2. 12

(s, H)ther@pszl 15 (s, 3H), 2.5 (m 4H), 3.22 (m 4H), 3.51 (m 4H), 37(m

4 9 7.1 2H)., 7. 37 .. (.54 3 7.74 ( 1
02780 Cacpoiding & il aspblor bacitwbftanange s PipvigeliThe B0 ot abiafiiad.> virie
540 th)deFfbﬁMUd?qh@FmﬂﬁH@Iat&EIbf(9{'4;ﬂ%&gcéiiﬁt:ﬁl -ad\é@ﬁt%b@&%ﬁto& mldé{*dr@avééé The

N[ 2- net hyl - 5- (2- nor phol i nopyri d carbony am no) phenyl [-Z-am no 2
3-[N-( Cesﬁr ﬁ&téﬂ)flardeﬁomhnq:rylh))eiﬂrmmyamm deri Yegive aefedied dsoma 3 4S- banzﬂmaddu ng

e S BRSPS L Brein e e AR BB Sag L
Conc sty ek I AL LR b SO P 8 st

3- chl onem2thyighenyipazmntthyat tdikyddoqrahaolinehomy indkg maaﬁfazﬁlrdf ebginedicumebt
N- ( 3- anm no- 4- net hyl phenyl } - 2- nor phol i nopyri di ne- 4- car boxanm de to give

N- [ 25mdemyse- lailqeztr%mmmf idisepses onmedigat eqriddiaps apadisgd e 6ytokings.chl oro-2-nitro

b d 3.69-3.73
(m a7 DHATRGE A i ARSHOhyEncog Sovidel e gl b by flaedh o, o1y
7.58 ( dnecﬁcdﬂ)conc?m@&' rhedigted By b vitficiBedinfriBes ddthiniSteriBg {ofa warndblooBS S
Spectrum MrH+ 496 and 498. 30 In an anal ogous procedure to that described

i n t he ahimealranedfeatiyeaphowt of Ae apide desivative of the Formula Ia or Ib, or a

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined hereinbefore or

20 of an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-
3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl}-2-methyl-
3,4-dihydroquinazolin-4-one and 3-[5~(4-methoxybenzamido)-2-methylpheny!]-2-methyl- ‘
3,4-dihydroquinazolin-4-one.

In a further aspect the present invention provides the use of an amide derivative of the

25 Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined

hereinbefore or an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-
3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl}-2-methyl-
3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-
3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the treatment of

30 diseases or medical conditions mediated by TNF, IL-1, IL-6 or IL-8.
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acceptable salt or in-vivo-cleavable ester thereof, as defined hereinbefore or of an amide

20 derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-
4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one \
and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one.

In a further aspect the present invention provides the use of an amide derivative of the

Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, or an

25 amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-
3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl-
3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-
3.4-dihydroquinazolin-4-one as defined hereinbefore in the manufacture of a medicament for
use in inhibiting TNF, IL-1, IL-6 or IL-8.

30 In a further aspect the present invention provides a method of inhibiting TNF, IL-1,

IL-6 or IL-8 which comprises administering to a warm-blooded animal an effective amount
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5-(4-me Nl X1 0=yl 17 St | teri was
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10 3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-
3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in inhibiting TNF.
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 an amide

derivative of the Formula Ia, or a pharmaceutically-acceptable salt or in vivo-cleavable ester

15 thereof, as defined hereinbefore or of an amide derivative selected from 3-(5-benzamido-
2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-
2-methylphenyl]}-2-methyl-3,4-dihydroguinazolin-4-one and 3-[5-(4-methoxybenzamido)-
2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one.

In a further aspect the present invention provides the use of an amide derivative of the

20 Formula la, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined

hereinbefore or an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl- '

3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the treatment of
25 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 an amide derivative of the Formula Ia, or a

pharmaceutically- acceptable salt or in-vivo-cleavable ester thereof, as defined hereinbefore or

30 of an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-
3,4-dihydroquinazolin-4-one, 3-[S-(4-methylbenzamido)-2-methylphenyl]-2-methyl-
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7.63 (s, 1H) n 8 aftHe? aspdd the present invention provides the use of an amide derivative of the

Formula Ia, or a pharmaceutically-acceptable salt or in-vivo- cleavable ester thereof, as

defined hereinbefore or an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-

20 2-methyl-3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl}-
2-methyl-3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-Z-methylphenyl]-.
2-methyl-3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the \
treatment of rheumatoid arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS,
septic shock, ischaemic heart disease or psoriasis.

25 In a further aspect the present invention provides a method of treating rheumatoid
arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, ischaemic
heart disease or psoriasis which comprises administering to a warm-blooded animal an
effective amount of an amide derivative of the Formula Ia, or a pharmaceutically-acceptable

salt or in-vivo-cleavable ester thereof, as defined hereinbefore or of an amide derivative

30 selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one,
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mat er | %roéé?iu?é%t\@érg i@ GUPAH RN ATRE fesidiaP 1) by Hitadsa | adi um
(ii1) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt,

20 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;
(iv) yields are given for illustration only and are not necessarily the maximum
attainable;
(v) in general, the end-products of the Formula Ia have satisfactory microanalyses
25 and their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass
spectral techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a
Platform spectrometer and, where appropriate, either positive ion data or negative ion data
were collected; NMR chemical shift values were measured on the delta scale [proton magnetic
resonance spectra were determined using a Varian Gemini 2000 spectrometer operating at a

30 field strength of 300MHz or a Bruker AM250 spectrometer operating at a field strength of
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15 on-carbon catal yst (0.05 g) and nethanol (10 m) was stirred and heat ega

to 65C for 7 hours. The resultant mxture was filtered and the filtrate was
evaporated. The residue was triturated under nethylene chloride and
filter®@OOBSES3filtrate was evaporated to give PCT/GB00/00912

N-[ 2- met hyl - 5- (3- nor phol i no-5-trifl uoromet hyl benzam do) phenyl ] -2-am no3-[ N
(3-di met hyl am nopr opyl ) - N- net hyl am no] pgnzam de which was used w thout
further 20 purification. d) Trinmethyl orthoformte was used as the reactant

and t he_prodyc e the follawing,, data : NVR Spectrum (DVBQdb) 2.06 (s,
o B R e PN Sphyviafiphd s SeBh Soeg S ¥imgTB S8 (dpbles g Mipiengh, a1
H, 7. S 7.42 (d, 1 H, 7.49 (d, 1 H, 7.58 (d, 1 H, 7.72 (d, 1
H) | 7.%@’“?%“’%’%@“84’17 (s, 1 H, 10.33 (s. 1 H): Mass Spectrum MH+ 489,
25 The N[ 2{(mBtiwrmbdiatsfeioner generligtfally cebeanerand de) pieR wds-agseassdng

5- met hoxybenzam de used as_a starti ngi(mat erial was prepared as follows : A

fﬂm ut i anzyespsmmamammwh%le% infigL1g @éap@/%l&%}amq%YWt h?/l ene chloride (20
. st ' - -3- i t. i1 28 g},
T etngt am ndi el polkE s TntbHE fedlnd PE Bl ubind WpdBPefy 27 0

M Xt ur quidasattrhélfife paint BpHAkRES off STBRbathpBarb@k; BAILAS pbRi fr thEhe precipitate

was isol ated, washed with nethylene chloride and dried. There was thus
obt ai neud{Nr¢ductsaifithd Fermila towbrsrdatgrnandl afief trysiabisatiorairdmie; convgtidpalct r um

.1 0 JUL 2003 WO 00155153 -80 PCT/ GB00O/ 0091 2 Qd~) 2.43 (s, 3H), 7.43
(m 20 prenieply et Sty oyl e ataf, Sg10gS e OF NPy, AHES 18 SIS

Spectr MrH 293. A m xture of a portion ( 1 g) of the material so

obt ai ned and norpholine (5 nM) was stirred and heated to | 00C for 48 hours
and 10hen t o (3R Ghkedoll@#ingabbsvialioas haachdennséd: 41 xt ure was cool ed and poured
into water ( 100 m). The resultant solid was isolated, washed with water
and dried. The materi dMo obtld¥dencthydornamids ed by col unm chr omat ogr aphy
on silica using a 1:1 i redi%etﬁﬁ&hﬁﬁ%%& and ethyl acetate as el uent.
There was thus obtaine

N- (4- et hyl - 3-ni trophenyl } - 3-f 1 uor o- S- nor phol i nobenzam de as a solid (0.S3
g); NWVR Spectrum (DwvBQdb) 2.46 (s, 3H), 3.22 (t, 4H), 3.75 (t, 4H), 6.98
(m 1H, 7.12 (d, 1 H, 7.27 10 (s, 1 H), 7.46 (d, 1H), 7.96 (m 1 H),
8.43 (d) 1 H), 10.48 (s, 1 H; Mass Spectrum MtHY 360. A portion (0.483 Q)
of the compound so obtained was dissolved in ethyl acetate (40 m ) and
hydr ogenat ed over 10% pal | adi um on-carbon catalyst (0.6 g) under an

at nrosphere of hydrogen until the uptake of hydrogen ceased. The catal yst
was renoved by filtration and the filtrate was evaporated. The residue was
triturated under diethyl ether 1 S (2S ml). The resultant solid was

col l ected, washed with diethyl ether and dried. There was
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t hus obtai ned N-(3-am no-4-nethyl phenyl)-3-fl uoro-S-norphol i nobenzam de
(0.341 g); NWR Spectrum (DwvsQd~) 1.99 (s, 3H), 3.19 (t, 4H), 3.76 (t, 4H),
4.8 (s, 2H, 6.75 (d, 1 H, 6.82 (d, 1 H, 6.9 (d, 1 H, 7.02 (s, 1 H,
7.04 (WO00/5%153 7.23 (s, 1 H, 9.8 (s, 1 H. Oxalyl chl grgdesdp@os23 nl) was
added to a stirred mxture of S-nethoxy 20 2-nitrobenzoic acid (0.99 g),
DVF (a few drops) and rnethylene chloride (30 M) and the m xture was
stirred at anbient tenperature for for65. S hours. 'The m xture was
evaporated end die residue was dissolved in nethylene chloride (30 m) and
N- ( 3- agiagate T2t hyl phenyl ) 3-fl uoro-S-norphol i nobenzam de ( 1.65 g) and
trlethy amnée (0.697 m) were added in turn. The resultant m xture was
sti rr ed-@tbanhimdo-2tdriperplienyh-7-ovetlibxig 4-dihylirequinxzaliredwas 2S evapor at ed
and the residue was triturated under water. The resultant solid was

i sol ated, waldHaly!lionthefirmalg (Onl89 reRvasaddu G REFed naskreeh Mile beprmide-
sol uti an, mmgﬁénﬁﬁé’ iS5 AYihe GO RMen il (4. 88 o /! RHGROVIE YL 01255 acklET € Vas

t hus obt al

N- [ 2-9matfayi0-032(m3h) fahd S SsuTRhP R ORI Hatd do T 0T Rt 16 rﬁufgem@wﬁn@ wasobenza
mde (2.29 g); NWR Spectrum (DVMSCQdb) 2.24 (s, 3H), 23 (m 4H), 3.7S (m

4H), 3 ega)qrgtede, fthe rep1d® Wab pattifioned, bfzme(emmem})lenegaﬂqnck and (assatutated) aqueous 8

Soect r Ghtutinpal séim bickontg b repic S o el (MaSr L EEN AR HE A A i Ur
of a pegd fe@ﬂiu@ “Jas%%ugate@ﬁnaé?% xfm&&& b%t)wpacea;@axfaecﬂ%m%&é’a&aHh@ﬁ{a%}ta@Eecar bon

catal yst (0.128 g) and nethan tirre er an at nosphere of
hydr og@btajmsi \fva)sr fuietpurifsed st mlhmacc;htcmtaaograﬂxyrﬂ@ anvien caddage esidmhl{sohwact i on
m Xt ure was stl rred for an additional 2 hours under a hydrog n at nosphere.

The HeatGX salumndremdnigarationtl Jereentdisghnaieeyslimited, HerpardMi blssnaed.  The

vas. pr St Fsde BRAK et AG HaaTh SHOBRURS o B an RS AtEedleBE Y G
and dr iazeghomderhydaeudendtisobss eihbar h%swdshhl@s cﬂi@ilﬁémﬂh@ title compound

N[ 2- met hyl - 5183 fl uor o~- rmr phol i nobenzam do) phenyl ] - 2- am no- 5- met hoxybenza
m de (1095¢g BSOSO (S 1D, {32 51 (D23 (T b, 318, 3 66 o

5@““’1!%?578%(%5%% f?g&‘% lglﬂr*mﬁ #3557 1 1§y Tehadefisellyn: 107 4
(s i4)v+MBa9e Sheabg um  MrH+ 479, Exanple 5
3-(5-(2-Chl oropyrid-4-yl carbonyl am no) - 2- met hyl phenyl | - 6- (4- net hyl pi per azin

-1-yl) 15 3, %mﬂl\lﬂ?d:eo@mnndazbbhlnrwhomé) 2-aghhafopsthoxjiberzamidamisdragla chl ori de
(0.61 was ad e?ltoastd %dlmx_ture of

3- ( 5- antA B2 MAET IR, MER BFRPAYSIES 9UR%S 1y | pi per azi n- 1-y1 } - 3, 4- di hydr oqui nazol i n
-4-one (1 9)Redzl BHINRSTE d)%a&édc@a%yﬁiﬁédﬁﬁ&m‘é%ko“ de ( 15 m) and the

resultant m xture was stirred at anbient tenperature for 18 hours. The
m xt ur € 4vdsamastidorobendzne (642 @), atiethyraqumo(l2. 5Ssoljiandmethylene chloride
20 (100 ml) which had been cooled to 0°C. The mixture was allowed to warm to ambient
temperature and was stirred for 16 hours. The mixture was evaporated and the residue was x
triturated under a saturated aqueous sodium bicarbonate solution. The resultant solid was
isolated, washed in turn with water and ischexane and dried under vacuum at 55°C. There
was thus obtained N-(3-amino-4-chlorophenyl)benzamide as a solid (10.38 g); NMR
25 Spectrum: (DMSOdy) 5.32 (s, 2H), 6.9 (m, 1H), 7.1 (d, 1H), 7.37 (d, 1H), 7.52 (m, 3H),
7.9 (d, 2H), 10.05 (s, 1H).
Oxaly! chloride (0.781 ml) was added dropwise to a stirred mixture of 4-methoxy-
2-nitrobenzoic acid (1.6 g), DMF (a few drops) and methylene chloride (30 ml) which had
been cooled to 0°C. The mixture was allowed to warm to ambient temperature and was

30 stirred for 4 hours. The mixture was evaporated. The residue was dissolved in methylene

chloride (10 ml) and added dropwise to a stirred mixture of N-(3-amino-



20 bi carbonate solution and the organi c phase was evapor at ed. The.ﬂ@%élsms
thus obtained the title conpound (1.28 g); NWVR Spectrum (DWVSGd~) 2.05 (s,
3H), 2.22 (s, 3H), 2.46-2.5 (m 41-1,), 3 .25-3.28 (m 4H), 7.42-7.47 (m
oH), TWQOUSSISH ) 7.76-7.79 (m 2H), 7.85 (d, 1 H), 7.PRSF/GRI00) g 07
(s, 1 H, 8.61 (d 1 H), 10.6S (s, 1 H); Mass Spectrum MrH~ 489 & 491. The
3-(S-am no- 2- net hyl phenyl ) - 6-(4- et hyw‘gl perazin-1-yl)-3, 4-di hydroqui nazolin
25 4-one used as a starting materi al S prepared as follows : Oxalyl
chloride (8.5 mM} was added dropwi se to a stirred solution of 5-chloro
2- ni t r cbezmiphegdjbdntaniie 2.9 ) ).itretay laimxieu2et 9ah!) mad hydtieyienccdti@ided80 @290 M )
and DVF (a few drops) which had been cooled to OC. The m xture was all owed
to war Miedesiisnomntx s s sirigh @t apbienismperapye Eprflgrhoyrs: ﬁhempmwteﬁwag The .

sol Ventlfg@[%ge‘g%ﬁ @}é&le é‘?e {1? ﬁ{é&irgﬁ-llgr?c chpurn ancf \ngh rlg:%etrtrhﬁa{n'% C(P loride

(300 n F opwi 7T et e"0 tlroanlllne

(10.6 Qgindet vacatumydtamcnem&z véashus @mndmnnylb@ﬂ@nﬁbbqtém(@rof)ﬁ&@l)m) 100
U L 2003 WD 00/55153 -82 PCT/ GB00100912 The resultant m xturé ‘was stirred

at arr@u‘bmethoe(vrﬁemapm@aﬁme EatrmuNMR Bhectmms (DM IQde 3, 38bI7a4%d, 1Hashed
wns ¢ B2 R GER 2 bR gﬁé“’l?@éﬂ%@&{ )zﬁg L8 G IS T Gy Tt ©
A 1}%—@%‘%—@.%%“%5‘ 58,26 (s 11y Mmss Speci A

335. A mi xt Uren mw@erm@ﬂglgoma(; addedg) acfirredeuspediston of a partioh (Al hgylofihd
N- et hyl pi perazi ne (24.8 was stirred and heated to 100C for 16 hours.

The rededtend seiobtamed %mefé@wé ethane] (H0%mi), waiep & mibrandpsetiganid é‘HmiI to
wat o ﬂle m{x%?r# l\’&f%%{ln‘gé] 2&& Héatt@& r@@?xo%?ﬁ h%égsd Iq:h\g%ns ?Vrgl{rﬁ “fag hac\)’@ti & afl lc:ngir | ed

under “vacuum a ere was thu

S-ni tr apmedtyre. 5\x(a4errrso W) Wap@d@alaﬂd the rewlrhnemmtﬁﬂe@%rbaamed ®ytholdddition ;. NVR
Spectrum SDI\/BOd~ 2.22 (s, 3H), 2.38 (s, 3H), 2.41-2.45 (m 4H), 3.48-3.53
m 4|-|)of spdipg ¢agbonpry. The mxtyre wag filjeredand 3hq Hltrate ws evaposigdd, The repidug. 07

0 1 e in Bridiel Spodivan sthe RpdRbLIo A e R et tadst artprar 45T an
15 met hanol waeBfs %ian’f@%h@quﬁfr@@stﬁﬂﬁ@rmtﬁéhﬂt(?gfggﬁ Rfsﬁda;ﬁﬁ&gg?wm ynti |

hydr ogen upt ake ceased. The catal yst "was fil I'trat’e was
evapdb ai.g2 (s, THereeOheds 1D 20t aHNed62 (s, 2H), 7.45-7.61 (m, 4H), 7.66-7.72 (m, 2H),

N- ( 5- ani no net hyl phe 2-am .no-5-(4- net hyl pi perazi n-1- benzani de

IR ERC e i b %D%/éwo)mz 0576 1Dy Mal Spepdimap R0 o s oy

4H),29730(m4H) 4.84 (s, 2H), 582(s 2H) , 636(dIH),6.S7

(s, 1 H, 6.66 (d, 1 H, 6.8 (d, 1 H, 6.92 (d, 1 H, 7. | 8 (s,
Example 2

3-(5-benzamido-2-chlorophenyl)-7-methoxy-2-methyl-3,4-dihydroquinazolin-4-one

20 Using an analogous procedure to that described in Example 1, triethyl orthoacetate
was reacted with N-(5-benzamido-2-chlorophenyl)-2-amino-4-methoxybenzamide. The
material so obtained was purified by column chromatography on an isolute SCX ion exchange
column using initially methanol and then a 99:1 mixture of methanol and a saturated aqueous
ammonium hydroxide solution as eluent. There was thus obtained the title compound in 27%

25 yield; NMR Spectrum: (DMSOdy) 2.15 (s, 3H), 3.91 (s, 3H), 7.09-7.14 (m, 2H), 7.46-7.6 (m,
3H), 7.71 (d, 1H), 7.87-8.06 (m, 5H), 10.57 (s, 1H); Mass Spectrum: M+H" 420 and 422.

Example 3

Using an analogous procedure to that described in Example 1 or Example 2 as
30 appropriate, the appropriate 2-aminobenzamide was reacted with triethyl orthoformate or

triethyl orthoacetate to give the compounds described in Table I.



20,1 H),
(8.27 g) of the materi al
acetic acid (0.7 m) and et hanol

gl aci al

70C f or WIRI06I58 s .
added and the m xture was stirred at 60C for 1
was evaporated. The residue was di ssolved 25 in water,

triethyl

organi c extract was evaporated to give
3- (5-am no- 2- net hyl phenyl ) 6- (4- net hyhiper azi n-1-yl ) - 3, 4-di hydr oqui nazol i n-

4-one (8.29 g);
2.42-2.45 (m 4H),
1 H, 7.
Spectrum 30 M+H+ 350.
3-[2- Met hyl -

02 (d,

1H,

NVR Spectrum ( DvBSQd~)
3.24-3.28 (m 4H),

7.45 (s,
1 0J UL 2003 W) (RM55153 -83 Ex
d>4-yf car bonyl am no)
nazol i n- 4- one
ar bopy | am no) - 2-

dr ogui naXBlIGGn

S-(2-pyrrolidin-1-ylpyr
6- (4- net hyl pi perazi n-1-yl) -3, £di hyd
m xture of 3-[5-(2-chl oroyr| 0 4 yl
6- (4- met hyl pi per azi n- le) ¢
pyrrolidine (2 m(R"w 5
was cool ed to anbient teqpetrs

5.14 (s,

1 H, 7.59 (s, 1

1.8b (s,

9.4 (s, 1 H:; Mass Spectrum MH+ 340. A mixture of a pal®iBH 2003
so obt ai ned,

orthoformate (8.27 m),

hour .

3H),
2H),

H, 7.96

and poured into water.
solid was isol ated, washed wi th wat'dr® and dried under vacuum at 40C. There

2.22 (s,
6. 47 (

|
S0,

yl]

e

hours.

le 6

(150 M) was stirred and heated to
A 1 N aqueous hydrochloric acid sol uti ear/cBbomb9izwas

The resultant m xture
basified by the
addi ti on of sodi um bi carbonate and ext6aeted wi th nethyl ene chloride.

The

3H),

6.61 (d,
Mass

GB00/ 00912 A

yl phenyl] 5
N. 18 g) and
The m xture

The resultant

was t hus obtai ned the title conpound (0.1 1 g); NWR Spectrum (DIVBOd )
1.94- 1. Y0 aH), - 2204 (5, ; : ; 4 Ly (1R3 AT éS- 3. 28
(m 10 4H),13.4-3 .45 (m 4H);"6.85 (s, 1 H, 5.9 d, 1 H, 7.4 8,1H),
7.42 (dj 1 HbyN(%ém(éhylémhibproi)yﬁz\l-(lﬁethﬁhﬁimo? Gnfeth ( o@@(&m 8 07,(S,} 1
H, 8. 21 (s, 11 10.42 (s H . Mss Spectrum Mt 51 |l e 7 15
Usi ng ap énaﬁd@b(psdmftﬁhﬁé@inmpmpyt)mn@bﬂamnmﬂd pmdEdnp| methyl t he] b
appr Opr -atk-e- csubhcot it Lt o
3-[ 5- (2} chl bﬁo@ﬁ @WM‘%‘BV‘BBWVQ@ wbylamincly | prisagiy | hydrogen T e )
?’hg_ S'OWS{Z gdgf[ﬁ_&?‘{”oalh%tﬁ‘ﬁé}Hﬁxo}S{"bi)yT)Sﬂ‘-*fﬁéﬂ&l%ﬂb] Ry df B8RPl G & M5O 9!' ve

5 | 6-(4-methylpiperazin-1-yl) 6-methyl | hydrogen e

6-(4-methylpiperazin-1-yl) 6-methyl | methyl f

7 | 6-(4-methylpiperazin-1-yl) hydrogen | hydrogen g

8 | 6-(4-methylpiperazin-1-yl) hydrogen | methyl h

9 | 8-[N-(3~-dimethylaminopropyl)-N-methylamino] | 6-methyl | hydrogen i

10 | 6-[N-(3-methylaminopropyl)-N-methylamino}] 6-methyl | hydrogen j

5
Notes

15

a)

»
<

The product gave the following data : NMR Spectrum: (DMSOdy) 1.73-1.83 (m, 2H),

1.88 (s, 3H), 2.23 (s, 6H), 2.26-2.34 (m, 2H), 3.07 (s, 3H), 3.44-3.55 (m, 6H) 3.67-3.71 (m,
10 4H), 7.0 (d, 1H), 7.09 (s, 1H), 7.19 (d, 1H), 7.31 (d, 1H), 7.43 (s, 1H), 7.54 (s, 1H), 7.66 (d,
1H), 7.75 (d, 2H), 8.23 (d, 1H), 8.69 (s, 1H); Mass Spectrum: M--H" 556.

The N-[2-methy!-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino-

5-[N-(3-dimethylaminopropy!)-N-methylamino]benzamide used as a starting material was

prepared as follows :-

Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline

(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



described in Table IIl. Table Ill 20 M ~ RO, , s ~ N~ NHCO ~ ~|\IJULR2903
H No. (R )", RNot e16- ( 4- net hyl pi perazin- |

-yl) pi peri di noa26- (4- net hyl pi perazin-1-yl)3-pyrrolin-1-yl b36-(4-nethyl pi per
azi n- 1-WOnssSpi peri di n- 1-yl c46- (4- et hyi pi perazi n-1-yl ) BBGBA/O912 y| d56- (4
- met hyl honopi perazin-1-yl)piperidinoa 1 0 JUL 2003 WO 00155153 _ 84 _
PCT/ GB00/ 00912

No. ( R~) ~nRNot e66- ( 4- met hyl honopi per az681-yl ) pyrrolidin-1-ylf76-(4-nmethyl ho
nopi per azi n-1-yl ) nor pholi nog N otes a) The product gave the foll ow ng data
. NWVR SpelatddiivasHdaNbiaeh batbratedlagddosBodfiin) bichrbdnitd sdistioBilid wih fetiSslentH) .
2.45-2.49 (m 4H), 3.26-3.29 (m 4H), 3.55-3.59 (m 4H), 6.98 (d,” 1 H),

7 19 ( sshlaridg) and7drag! yndler Yaodpm gt 497C( Ehemvmsthtys cfhzax(usu ohfpro--(Aemathy8 {m

S t MtH+ 53
o by rhetrbameibidatebtostnilhi g 2l 258 et S SRS 2 04 (s,
?'S'D ) Zﬁbs%%uxﬁi%d aﬁb&ous?soﬂlﬁn?béar@meegéEglu‘ugn aﬁleg _gﬁ%gm an‘&@vlqb)é}a 4@'55? re%l’(%.lﬁ) 6 03
7. 62 6dwatdturaiedAfirdér Bﬂ:tl‘@mnelhbo,rldS a0d thesresultahd sohﬂ w3 1£cdateda1|rd) dridduritfer ( s 1
H; Mass Spectrum M-H+ c). The product gave the follow ng data :
Shect r ROy ThgswasAhug opiaingg b sacand il 1ore) of Pchlozo rA-Bethy . D 22

( 31 3H)936 nfttcﬁ;%f&(_%?p}& lﬁiwfarb%i%aﬁé M@\Qﬁﬂﬂr @1\5?50%;/%8((5”13%“)7 ’5.} ?%,91 gd !

2H), 7.178), 375867(n8]J.H)m7 98k, 281) 0844 &m, 1H};18.648ml 8 HHA0.85 ds) 1 H Qe SpSetrubn: H)
Mass Spectrum MrH+ 552. d) The product gave the follow ng data : Mass
Spectruhvrir"H\/H;J%h2 ad@®9%e) The product gave the followi ng data : NVR Spectrum

3 481@) 5% ?%1@4%? r% félZFF%V y%ne(-%]cgt}ﬁ)xam eéfé _pggdgéec? d(morp%H?me 656 mls Was 3H),

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-

15 3-nitrophenyl)-2-morpholinopyridine-4-carboxamide (17.34 g); NMR Spectrum: (DMSOd,)
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

20 gas for 18 hours. Methylene chloride (400 ml) was added and the reaction mixture was
filtered through diatomaceous earth. The filtrate was evaporated to give N-(3-amino- x
4-methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR Spectrum: (DMSOd;)
2.01 (s, 3H), 3.52 (m, 4H), 3.73 (m, 4H), 4.83 (s, 2H), 6.78 (d, 1H), 6.84 (d, 1H) 7.04-7.08
(m, 2H), 7.2 (s, 1H), 8.24 (d, 1H), 9.95 (s, 1H); Mass Spectrum: M+H" 313.

25 Oxalyl chiloride (0.55 g) was added dropwise to a stirred mixture of S-chloro-
2-nitrobenzoic acid (0.726 g), DMF (a few drops) and methylene chloride (25 ml) which had
been cooled to 0°C. The mixture was allowed to warm to ambient temperature and was
stirred for 5 hours. The mixture was evaporated. The residue was dissolved in methylene
chloride (10 ml) and was added dropwise to a stirred mixture of N-(3-amino-4-methylphenyl)-

30 2-morpholinopyridine-4-carboxamide (0.933 g), triethylamine (1.12 m!) and methylene

chloride (25 ml). The mixture was stirred at ambient temperature for 16 hours. The resultant
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(m 6H, 3 .6-3 .64 (m 2H), 6.78 (d, 1 H, 7.01 (s, 1 H, 7.15-7.2 ~ (m
2H), 7.3 8 (s, 1 H, 7. 5 (sy 20 IH), 7.58-7.68 (m 3H), 8.12 (d, 1H), 8.4
(s, 1H); Mass Spectrum M+H+ 552. f) The product gave the foll ow ng data :
NVR Spd¥@ P15 CDCl 3) 1.84-2.04 (m 9H), 2.32 (s, 3H), 2PGBGBI®RIZM 2H),
2.64-2.7 (m 2H), 3.32-3.44 (m 4H), 3.5-3.58 (m 2H), 3.6 3.64 (m 2H),
6.72-6.79 (m 2H), 7.14-7.2 (m 2H), 7.38 (s) 1 H), 7.52-7.62 (m 3H), 7.64
(s, 1H), 8.12 (d, 1H), 8.44 (s, 1H);: ™M%s Spectrum M+HY 538. 25 g) The
product gave the following data : NWVR Spectrum (CDC3) 1.98 (s, 3H), 2.02
2.12 ( precipirate %adifdldted washd inctubn ¥itB vider( Meth#idhe cRloride dndBdittiy] dhbrand - 5- 3
. 58 (m 4H), 3 .6-3 . 66 Sfm 2H), 3.66-3.78 %m 6H), 6.98 (d, 1H), 7.08

1Hydried updar vegupmat 4p§C. Thepg was thpspbtainedH-[RsmethyiH-(2-mospholigopyridH) |

(s,
E T Tk Boe8 s el i e AR o 7
3-[S (353 L BH%@K?—P%‘F@H‘; 49y, g?smybxh@aﬁz,yﬂ.ﬂz@- (ﬁ% Wg%—?g'gﬁ%g%g%% %w )

3, 4- di hydr oqui nazol i n-4-one”’3, 5-Di f l'udr obenzoyi c s added
to a StiH) 881 xtHy, 8.85¢7.9 (m, 2H), 8.15 (d, 1H), 8.26 (d, 1H); Mass Spectrum: M-+H" 496

3- (5-am no- 2- net hyl phenyl ) - 6- (4- net hyl pi perazi n-1-yl } -3, 4-di hydr oqui nazolin
-4-one ap§_4§89) , triethylamne ( 1.04 g) and nethylene chloride {50 m) and

t he resul tan}\f@kﬁ%yéf%ﬁ@%iogﬁt@&{@dofﬁﬁef?lmimto otbgﬁ}? r%tdure for 18 hours. The

m xture was wa a t'ed agueous sodi um bi carbonate sol ution and
t he or gau3 Qi BASRMIBSProyAPN-Bictithlanh iR (€. SWal§ wab bsrr@birdl iRtkdtts €090 foe
conmpound (2.04 g); NWR Spectrum (DVSQd~) 2. 055%15, 3H), 2.22 (s, 3H),

2. 45- 2. 1% lfaurs.4Fhe mixgurd, wap-@o8ed and ppuiyed iptojwatgr. Skhe(ragsul @R pregipiate wasg (m
4H), 7..75-7.79 .2 8,06 (s. 0.5 lH) - Mass  Spect rum, MEH
160, 1 &itelai Ve s e Sbinal B et bR R BEA L i
6, 15 thus obtained N-[2-methyl-5-(2-morpholi {d-4-ylcarbonylamino)phenyl]-

35 (3 e e 5 R O R ey e n- 1-y1)
3, 4- di hoy¥ qfudimeathglamindpropy)-N-methylamino}-2-nitrobenzamide (0.223 g); NMR

3L okt ML L3R ATT ke ATEo %2 72 BN G, A Be (Shf5 yd P! pere
3. ot Ryt OHLPRAZG T 1 Bhe 2 bRt G o bt eac el i ChCt R dper S at

arm NesXHGINES WNEHE PEAHS, 8165 (, 1D5(1S.06 (L ABH e $/(s, 28, THk4x(s) NDYBIs N /

Spectrum: M+H" 576.

A mixture of the material so obtained, 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

20 filtrate was evaporated. There was thus obtained the required starting material (0.15 g); Mass
Spectrum: M+H" 546. N
a) The product gave the following data : NMR Spectrum: (DMSOd,) 1.58-1.7 (m, 2H),
1.97 (s, 3H), 2.06 (s, 3H), 2.12 (s, 6H), 2.23 (t, 2H), 2.96 (s, 3H), 3.39-3.48 (m, 2H), 3.48-
3.52 (m, 4H), 3.68-3.71 (m, 4H), 7.08 (d, 1H), 7.15 (s, 1H), 7.22 (s, 1H), 7.32 (m, 1H), 7.42
25 (d, 1H), 7.51 (d, 1H), 7.67 (s, 1H), 7.74 (d, 1H), 8.26 (d. 1H), 10.42 (s, 1H); Mass Spectrum:
M-+H" 570.
b) The product gave the following data : NMR Spectrum: (DMSOd,) 1.66 (m, 2H), 2.12
(s, 6H), 2.22 (m, 2H), 2.99 (s, 3H), 3.51 (m, 6H), 3.71 (t, 4H), 7.1 (d, 1H), 7.24 (m, 3H), 7.35
(m, 1H), 7.55 (m, 2H), 7.85 (m, 2H), 8.05 (s, 1H), 8.27 (d, 1H), 10.51 (broad s, 1H); Mass
30 Spectrum: M+H" 542.
The N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-2-amino-
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}m(R)PNoteIG (4-net hyl pi perazin-1-yl)3-fluoro-5-pyrrolidin- I-yla26 (4 met hy

| pi per ) 3-fl uor o- 5- pi peri di nob36- (4- et hyl pi perazi n- 1- (%9
~3- aze%&%ﬂsﬂ{?l -5-f 1 uor oc46- ( 4- et hyl pi perazi n-1-yl ) 3- fﬁ’%ﬁat’éﬂ B pyrrolin
-I-yI )d . O, JUL 20p3 WD 00/ 55153 -86 PCT/ GB00/ 00912 No. (R
)", (R) PNot e56 (4- et hyl pi perazin-1-yl )? f 1 uor o- 3- nor phol i noa66- ( 4- net hyl pi p
erazin- 1- yl') 3- mor phol i no-5-trifl uorone Qﬁll f 76- (4- mei hyl honopi perazin-1-yl)3
-fluoro-5- pérrol i di n-1-yl g86-(4- et hyl honopi perazi n-1-yl)3-fl uoro-5-piperid
|noh No$ dN-@)dimeghyharaapropyhnbemelthey ldminp ehregnida nsed: as RrSpe otaterml WabVSOdb)
. 95- m .4 2.04 (s, 3H), 218(s 3H), 20223(m4H) 2.47-2.5
(m 4mpre§a’f§ag)f%“‘?ﬁ “4H), 6.84-6.89 (m 2H), 7.22 (d, 1 H, 7.4 {d, 1 H, .
[T (81 L gy BB . ) 340 padky (62 868 2 0. 0. 27
(s, 1H); Nassngpteyg rlti}m€6 I\/H—er ? a%é pro u‘(lzt gavetrtQ%mﬁﬁ 1%vvl ng data :
NVR Spe@tchmmp)(rmfﬁﬁd@)irblon?l&-hlorﬁﬁ (ng) ﬁhﬂ meﬂxy%he(chlorﬁilel)(so thlPar{dsthe 3&dultant

24525{m4|—l),325329(m (d, 1M, 7.02 (d, 1H), 7.26 10
(s, 1 HmiXtprewagistirrediaf amblewteweraiurﬂ)for 4ﬁ) lgpiry. ST hezpjxtury W%ﬁvamav(ed]ané ke

8. 06 t duct

the t ot rsdehrasafiytender doien) TS SRR Sulfbed Gitioplaig, Bhenei Sl 1 e °'°

fol | ow @auﬁ@adaaque&m&aesicmahat%ﬁmmd cﬁ)edm@expmdmﬁtat g3Y%E, TH@ref\@is' owi ng
data : Mass Spectrum M+rH+ S57. 15

f)
3- ( 5- ( 3timswdranes 3-ehipradir(@ritrogheppbpaisdintof-carbaeahige (65 ) NER Speatiuhy| pi per

NS LR B ol 7 b R Bk TRLETRL 6 U B e AR E afgget her

DV ] 2.6 4 2.86-2.96 4
g 22@?%355%&0@% ﬁ'{& Mz%s%ée&ﬁrm?r\hﬂr}{, 277844 3 4§3n1(m H)ZH) s o (;nw,H)

7.76-7.86 (mA mlrﬂtureaaf(iﬁe Rdididdh-carb@xaiidé so pidduced\aslanGphoclina(O0MIBIwa#07. 20

3) [ 5- ( 356ues adratsin AR @ EY 32 herhgrdrdnafl {2 ieuret The mbrpls e podred 1-y1 )
4-di h i 6 95C f
2 T ARk AR A PR FHERARLS S0RFRE SRS Nl 0°C 07

Spect r utirn (vmat)er An®PRitR isbhexane (aﬁili dA&) under ﬂt&uﬁﬁm at35HL, TRele Wasdhfi2oltdinedH) ,
2 72-2.8 3 .24-3 .3 2 4H, 3.5 8-3 62 (m 2H). 3 68:3.72 (m

2H) , © &gx altroH?nﬂ}yl) -8 rrmpl(lqhnomym{}meﬁ @rbogamide (6B, 2)7N pmABMSQdda (s,
1 H, 3.52 (t,4H), 3.71 (t, 4H), 7.12 (d, 1H), 7.25 (s, 1H), 7.66 (t, 1H), 7.97 (d, 1H), 8.15 (d, 1H),
8.29 (d, 1H), 8.73 (t, 1H), 10.72 (broad s, 1H); Mass Spectrum: M+H" 329.
A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.68 g),
ammonium formate (13 g) and methanol (150 ml) was stirred and heated to reflux for 2 hours.
20 The reaction mixture was filtered through diatomaceous earth. The filtrate was evaporated
and the residue was triturated under water. The resultant solid was isolated, washed in turp
with water and with isohexane and dried under vacuum at 55°C. There was thus obtained
N-(3-aminophenyl)-2-morpholinopyridine-4-carboxamide (5.38 g); NMR Spectrum:
(DMSOdy) 3.51 (t, 4H), 3.71 (t, 4H), 5.07 (broad s, 2H), 6.33 (d, 1H), 6.81 (d, 1H), 6.95 (4,
25 1H), 7.05 (m, 2H), 7.2 (s, 1H), 8.24 (d, 1H), 9.96 (broad s, 1H); Mass Spectrum: M+H" 299.

Oxalyl chloride (0.66 ml) was added dropwise to a stirred mixture of 5-chloro-
2-nitrobenzoic acid (1.22 g), DMF (a few drops) and methylene chloride (20 ml). The
mixture was stirred at ambient temperature for 4 hours. The mixture was evaporated. The <,
residue was dissolved in methylene chloride (10 ml) and was added to a stirred mixture of
30 N-(3-aminophenyl)-2-morpholinopyridine-4-carboxamide (1.5 g), triethylamine (1.75 ml) and

methylene chloride (20 ml). The mixture was stirred at ambient temperature for 16 hours.
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25 7.6-7.68 (m 3H), 7.78 (s, 1H), 8.19 (s, 1H); Mass Spectrum MrH+ 555.
h) The product gave the follow ng data : NWR Spectrum (CDC 3) 1.52-1.74
(m 6H, 2.02-2.1 (m 5H), 2.4 (s, 3H), 2.58-2.6 (m 2H), 2.76-2.8 (m 2H)
3.18-3 4H), 3.58 'l a,1l a ~ cuu~ WO 00l 55153 / 0/ 009I
3. 62 (“@%‘%&533 68-3.72 (m 2H). 6.68 (d, 1 H), 6.88 (d"%%’ ’“&ﬁ?

H, 7.2-7.32 (m 2H), 7.44 (s, 1 H, 7.6-7.68 (m 3H), 7.78 (s, 1H) 817

(s, 1 H; Mss Spectrum M-H+ 569. Ex%rple 10 5

3- [ S- Di benzof ur an- 4-yl car bonyl am no- 2- et hyl phenyl ] - 6- (4- net hyl pi perazin-1 -
gl % r"ﬁhglgrt]ég{q%?quq%, quzigg:é}? A Otngrq@gwa%:tggxgaggq woder yyager. The solid so obtained

3, 4-di . e a
R e e R e S

di i sopregiey eThy marsriagsd Obtdindd wag purlffed on a SCX isolute ion exchange column using
2-(7-azabenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | umn@lthwmapbw)theroa 99:4 mjxtugeaf DRano M sptuseied adneonsaBIICRIN xt ur e

tirred. ture. f The i, xt di | ut ed
i th ey eeR R elE et MG BB e L2 wg%ﬂ@&rx PR with wat er

d digt g HABHAG 'l d
e 1 L] e s o (RS Re 1a  US Y DIISORPET

3H) 2 355 13(t AHMB. 73K, 4H)S7.T (&3 H)n¥.23 ih, 1 Hj, B36 (mm 2H))7,518d1 PH, 9, 82U(dHI H) 8. 21

11w i ISl ot 480 drooin bk Fucl e E)iisho "™ °

?455 arg @&II%HWWI@aenyI ) - 6- (4- et hyl pi perazi n-1-yl ) -3, 4-di hydr oqui nazol i n

3-( _5}(am no- 24 wktnyd phepottion 6.384 grifhlyd matefiapdopsttaaedardt yl ) - 3, 4- di hydr oqui na
é?l( |5? é&%ﬁgﬁg;fbylnmimml);NathhylﬁmimM%nberfaézriﬁeqi ayd heagedgodi2RYddeiqui nazol i n
compourd s i BRI ar A8 ST g PABFE 1y JavRE i L ERASe Red T el gy
H precipitate was isolated, washed with isohexane and dried under vacuum at 55°C. There was

thus obtained N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-

15 5-[N-(3-dimethylaminopropyl)-N-methylamino]-2-nitrobenzamide (0.376 g); NMR

Spectrum: (DMSOd,) 1.67 (m, 2H), 2.11 (s, 6H), 2.2 (t, 2H), 3.07 (s, 3H), 3.51 (m, 6H), 3.71

(t, 4H), 6.77 (d, 1H), 6.84 (m, 1H), 7.1 (d, 1H), 7.24 (s. 1H), 7.31 (m, 2H), 7.48 (d, 1H), 8.04

(d, 1H), 8.17 (s, 1H), 8.26 (d, 1H), 10.34 (broad s, 1H), 10.42 (broad s, 1H); Mass Spectrum:

M+H" 562.

20 A mixture of the material so obtained, 10% palladium-on-carbon (0.036 g),
ammonium formate (0.4 g) and methanol (4 ml) was stirred and heated to reflux for 2 hours.
The reaction mixture was filtered through diatomaceous earth. The filtrate was evaporated
and the residue was purified by column chromatography using C18 reversed phase silica and
decreasingly polar mixtures of water and methanol as eluent. There was thus obtained the

25 required starting material (0.256 g); NMR Spectrum: (DMSOd,) 1.59 (m, 2H), 2.14 (s, 6H),
2.26 (t, 2H), 2.77 (s, 3H), 3.18 (t, 2H), 3.52 (t, 4H), 3.71 (t, 4H), 6.67 (d, 1H), 6.82 (m, 1H),
6.93 (d, 1H), 7.11 (d, 1H), 7.29 (m, 2H), 7.39 (d, 1H), 7.46 (d, 1H), 8.17 (s, 1H), 8.26 (d, 1H),
10.05 (broad s, 1H), 10.31 (broad s, 1H); Mass Spectrum: M+H" 532,

c) The product gave the following data : NMR Spectrum: (DMSOd,) 1.64 (m, 2H), 2.11

30 (s, 9H), 2.21 (m, 2H), 2.96 (s, 3H), 3.43 (t, 2H), 3.51 (m, 4H), 3.7 (m, 4H), 7.09 (d, 1H), 7.15
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"1 QJUL 2003 WD 00155153 . 88 _ PCT/ GB00/ 00912 No. (R~ ‘“UUL,

), n( R) NNot e16- (4- met hyl pi per azi n- 1-yl ) 2- met hoxy- 3- phenyl a26- (4- net hyl pi pera
zin-1-yl)3-(4-fluorophenyl)b36-(4-nethyl pi perazin-1-yl)3-(2-furyl)c46-(4-nme
t hyl pi peoaessiss - yl ) 3- cycl opent yl oxyd56- (4- et hyi pi per azi pef/ero)/docy cl openty
| oxy- 4- met hoxya66- ( 4- met hyl pi perazi n- 1-yl ) 3- acet am dof 76- (4- net hyl pi perazin
-1-yl) 3- ( N- net hyl net hanesul phonam do) g86- ( 4- net hyl pi perazin-1-yl)3-(1,1-dio
xi doi sot hi azol i di n-2-yl ) h96- ( 4- net hyl pi7per azi n-1 -yl ) 3- nor phol i noi 106- ( 4- net
hyl pi perazin-1-yl)3-fluoro-4-trifluoronethylj116-(4-nethyl pi perazin-1-yl) 3-
t et r ahy, fur I 1 - | [ =Y 1 - thyl pip
erazin- q%}??,?g?rggéﬁ 22’3%’1 @%Ig;pg:ir}g)syn%i(syﬁl%)?ﬁqq;%é? Zt(é’gl?ﬂgoroet ho
Xy) nl  10.49 (broad s, 1H); Mass Spectrum: M+H" 556.

S6- (4- net hyl honopi perazi n-i -yl ) 3-nor phol i no0166- ( 4- met hyl honopi per azi n- 1- yl
) 3- f I uadbo- 5-%%&%%&?&%@0@&@%0}@&_@@&%%@% is‘é‘ nor phol i no-5-trifl

hyl - h ' i n=-1- V| ) 33 (2-f -(4-net hyl pi
g1 ) B ol KT 2B R B R b R T 4 ol § ot 216
(4- et hsf-g_ %rﬁﬂ’fﬁﬁib@ra%‘m)li-)y'ﬁbé‘%ﬁh&% 192822 alstarfin U RRRABL WX RégBed 4 foBbRY P per az

in-1-yl) 2-furyl)v238- (4- net hyl pi perazi n-1-yl ) 3-(4-fl uorophenyl )w Not es
a) The reactinom gnabrpous pwesdyrato fhae dedoyibedinuthe fifth peragtapl o gieypastion of

ik T I AR T R e

! b ol ok T VSO L 2003
et e BRIl oGy AR BN 1Ty (R Hheeaifge wis Recedl L -
3. 42 ( switBH)methyBplperaind BHive K-[22méthyl-5HP-m@pbSliopyridH) , 10.S2 (s, 1H);

Mass S, gectrum MH' 560. The 2-net hoxy- 3-phenyl benzoic _acid used as a
st ar t1pn%ﬂﬁﬂf@“ﬁh?mﬁla)@hﬁﬁ%bér(éd“%tbylptﬂer%1tyl)sz'wﬁfQWPZ%@‘?;d‘bMBéRM ) was

added t N3 ' f thy]_ drex ya3zp| b 2.(Q..5 09),

pot assi rrI?[ (S:g)ﬁdb)oi;lgfgr?gg)%%‘ 85)’ 3gl§’0£ 2f’;llic%t21 :)7R}e(n(4 glﬁ@??gﬁg%ﬁﬁgﬁf’g{ﬁe?'gﬁ (rrrnl“ xture
was stigmpd 653520l aH),22.6 (aW) 9.04The2 (wxLHY,g. Mad, BNRP@sat e and 7the
residue was partitioned between ethyl acetate and water. The organi c phase
was dri 8d),( AYHh 30 4ehda piy . - 24(d é{@i %83 £5, Ayt 1033 (8f 1H)nMass Spedtmgp: mat er i al
and met +I 2-et hoxy- 3- phenyl benzoate. 10 This m xture was di ssolved in DW
(1 m) Jfl %(ﬁazssi um car bonate (0.606 g) and di net hyl sul phate (0.207 m)

ver e [gdded apfaf ifald@ud pt@RHuR]S eat BBschibdd W Qe WBEh Sdrhdrififofthe POfioh ¥t 16
hours. The m xture was partitioned between ethyl acetate and water. The

or gani cNpteas evhictsisconecinédviyBb4he pregaratiap of startitig neateyiale Naptingthyl-

2- met hoxy- 3- phenyl benzoate (0.458, as an_ojl; NVR Spectrym (DvVSOd~) 3.48
(s, 3H) i?-(%twleé],YnO@WI?-%ylﬁygemla@ﬁ3>Pb¢%ﬁ(éff‘l-mq)h,y%?pef A -ﬁh, 1H. A

m Xt ur e, Qf tier.al 1 i i.de. sol ution
(5 M),z-qnli}tr%da%no| P@%a%r# ?&gﬁ@é %E?l?esreﬁmréﬂv\%{gﬂ gﬁlnﬁeﬂgﬂ i |éﬂrﬁ‘[ﬁtenperature
for 16 NMBtH's530The organi c sol vents were evaporated and the aqgueous reaction

m xture was acidified by t‘g\ggaddi tion of 2N aqueous hydrochloric acid
sol utd%®). Thdéhppradust gasiedheiollovang data g Magg Spectrum:M+E St er and dri ed

under VACUUMGL ;Bofret AR the KRR WIRE T2 P NIR Sl (RENOS,) BN H§13 %4, C
(m, 4H), 3.3 (m, 4H), 3.51 (t, 4H), 3.71 (t, 4H), 7.1 (d, 1H), 7.25 (m, 2H), 7.47 (s, 1H), 7.54
(t, 1H), 7.6 (s, 2H), 7.87 (m, 2H), 8.14 (s, 1H), 8.28 (d, 1H), 10.52 (broad s, 1H); Mass

Spectrum: M+H" 526.
25 The N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-2-amino-
5-(4-methylpiperazin-1-yl)benzamide used as a starting material was prepared as follows :-
In an analogous procedure to that described in the fifth paragraph of the portion of
Note ¢) which is concerned with the preparation of starting materials,
N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-5-chloro-2-nitrobenzamide was reacted
30 with 1-methylpiperazine to give N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-
5-(4-methylpiperazin-1-yl)-2-nitrobenzamide in 8§9% yield; NMR Spectrum: (DMSOd,) 2.2



acid (0.395 g); NMR Spectrum (DvsQd6) 3.4 (s, 3H), 7.25 (t, 1H), 712"{%2003
6H), 7.62 {d, pH), 12.92 (br s, 1 H. b) The starting materi al
3-(4-fluorophenyl)benzoic acid is described in Tetrahedron, 1997) 53,

14437- }6439 E?e product gave the follow ng data : NWR Spectrum ;_BDIVSOdb)

25 2. 02VQUSHRY  2.32 (s, 3H), 2.42-2.49 (m 4H), 3.25- 3PSHGBANMLY
7.28-7.38 (m 2H), 7.41-7.48 (m 2H), 7.57-7.84 (m 3 H), 7.84-7.88 (m 5
H, 7.92 (d, 1 H, 8.06 (s, 1 H, 8.19 és, 1 H; Mass Spectrum MH+ 548.

c) The starting materi al 3-(2-fury|)b'e% oic acid is described in
Tetrahedron Letters, 1998, 39, 417S-4178. The product was purified by

col umn (&3Ol draghy). A (am8HIA. Tt &, $dX 735 @bﬁ%xﬁ&hﬁgéféblﬂﬂr&{duhﬂh@m

initially nol n ; 1 xtur f t hanal d.a saturated
aqueouéd’aﬁh?@n@hﬁggig(’g@’ égp’ﬁt%i'%n{%%a‘%’ E@ﬁtloar%ég{j)ggé‘ FIE)E h&393I§S8§§i&¥=|@'{ESEUIat a
10 J Wky2698 WO 00/55153 -90 PCTI GBOO/ 00912 NMR Spectrum (DVSQd~) 2.05
(s, 3H), 2.23 (s, 3H), 2.45-2.5 (m 4H), 3.2-3.35 (m 4H), 6.62 (s) 1 H),
7.06 (s, 1 Hp,anZandBgpds ptbcedure Ta that describedHh, the7sisth-paragBaphrof tidPortidn 8- 7. 84
(m 4H), 7.9 (d, 1 H), 8.08 (s, 1 H), 8.24 (s, 1 H, 10.49 (s, 11-1); Mass
Spect ? UYte %P(&“%?GPOEB@%WBPMFpﬁéW efifarting WARFIAlS: data : NMVR Spectrum
( DVBQA ) 4 69- ( ) -1 (s, .3H) . 2.24 (s, 3H),
2. 45- 2.% [52 r(r%? 9&%&’?‘)‘%@?@@ 42?51%?}%0%?11&16“5“%%?@%&2 6% ?’ﬁtqh%ﬂ%e?az}’?g%ylz d, 1H),

7. 37- 7. 48irlobens2ide wabfeduded. 2Fle métefidl {clobt@hBd wis SUfifled bylddlumd 0. 32 (s, 1
H : Mass Spectrum MrHt+ 538. The 3-cycl opentyl oxybenzoic acid used as a
starti rg@rqm@tgg;a@hy mgnmc@p@ﬁé&{ o5 §xshprgRsolumpusing initially methanol and then a

oyo opelt LABHUr gL RS ol N Red fatby Ao BEIE e fag shiiSt adbrltnt! ©
tri by YIRROSAH N obbidddl tht teqditdd SR lég HaRrifl th 560y itlReNMER Sht@Ak, M Xt ure was

stirred at anbient tenperature for i hours. The m xture was filtered and
the fi (DMBOdyEs2 &y 3ot ¢ul, 4HhS .G @s#due . SR, 45)r3.71 écd4By, el (dohH). 6.96

oo SRR Rl a3 0 2 et Ml TP R 05 o
i xt f ' : f i bt ai ned, 2N di
nyar ot 40- S0P RPIkER, By e SoBRUE A BU600) “anG vater (51 was ot 11ed
at anbigint tEmpprodtictrgave die #llbwitigsdatd hIIMR SbedtamAd®OMS(p2 AR €5 3ah)2.2he
residue was partitioned between nethylene chloride and water. The aqueous
phas &5 Vet ks Peh 7.t by -22He. 450 1 bof LN Lgactils? 90 (hydDolhE 67 dhch iy

| uti d~Wwi e ' :
cvapor e o GeaD’ Tdas JTPar Raats e iy N RIS UEMAE S 582 ).

NVR Spectrum: M+H" 540.

h) The product gave the following data : Mass Spectrum: M+H" 556.

The N-{2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino-
20 3-[N-(3-dimethylaminopropyl)-N-methylamino]benzamide used as a starting material w‘aS
prepared as follows :- Y
In an analogous procedure to that described in the fourth paragraph of the portion of
Note a) 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
25 reacted with N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give
N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-3-chloro-2-nitrobenzamide;
NMR Spectrum: (DMSOd;) 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 (m, 2H), 7.58 (d, 1H), 7.68-7.78 (m, 2H), 7.84-8.0
(m, 2H), 8.25 (d, 1H); Mass Spectrum: M+H" 496 and 498.

30 In an analogous procedure to that described in the fifth paragraph of the portion of

Note a) which is concerned with the preparation of starting materials, N-[2-methy!-
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Spectrum (DVBCQd~) 1.51-1.75 (m 6H), 1.8-2.0 (m 2H), 4.8-4.86 (m 1H),
7.12 (d, 1H), 7.34-7.49 (m 2H), 7.46-7.49 (m 1 H), 12.89 (s, 1 H. e)°
The reaction product was purified by col unm chromat ography on

rever seNOPI&SH3si | ica 25 using initially water and t hen Bevcseseasd y pol ar
m xtures of nethanol and water as eluent. The purified product gave the
followng data : NVR Spectrum (DvSOQdb) 1.48-1.62 (m 2H), 1.64-1.78 (m
4H), 1.8-1.95 (m 2H), 2.04 {s, 3H), 2193 (s, 3H), 2.45-2.5 (m 4H),
3.2-3.35 (m 4H), 3.81 (s, 3H), 7.06 (d, 1H, 7.39 (d, iH), 7.48 (d, 2H),
7.S7-7.88) 448 l_ﬁﬁ’d’['?nop?mc? = _Iﬂeaﬁgor()’ﬁm%@phel%'lpz -chioro-3- rﬂrobé‘r&aﬁﬂde(@as rkaditd Mass

Spectrum Mt cycl opent yl oxy- 4- net hoxybenzoi ¢ acid used as a

starti ngrthm-é’r-dailethﬂamumpmmnl)a]l\lrryethylmrﬁr&bb givierdof2 Meeyloy I S nmlonglei inapyridal |

Ti nt age] , Corn Unrt in UJ UL LUU3S WD 00l 55153 -91
PCT/ GBOUY G802y ‘Hﬁ)sph ]o? eﬁa@e(ﬁmleﬂ’é’lﬁ“éf‘?ﬂmﬁ) -Ayaethyyaminglst hoxybenzoat e

using ag; [OC t£od) % r

br epar & PAR i RUCORUK Sl Bl IO OHEF £ 178 28 2 08k B 2 S e

puri f sezl2bys, emi)uzmwgshemm O (taPHY, 348-3.6Y @h sS4l PBRS 73S, 146H), MII(AGIHY)I ti al ly
wat er and then decr easr&gaﬁ%( pol ar _m xtures of nethanol and water as el uent.

5 The pGlPA %ﬁ(%ﬂdﬂu&ﬁ“ ng,hE % &I7Hovi4ngn. d&ba7.94 (VREBp8 2o dintH ) DRESSH)

2 04 0 2.2 2.45-2.5 4H), 3.2-3.35
(Sgéf’ﬁ)o nﬁ*&ﬁ#ﬁ@é&mg‘ﬂ%ﬁ%‘g}m 7.75 7. sgm(m H%%H) 8. 05- 8. gg](m

2H) 10.39 (g a:H'r‘)alo%ﬁ§§ro§@cﬁﬁ‘E k' tRat &éﬁkﬂbeglﬁth&ﬁ)ﬁﬁ?ﬁrégﬁﬁi%ﬂﬁz P 5BdHoE was

purified by colum r omat ogr aphy on reversed- pha ng tnitially
wat er athetdr)errhxdersrceaeam@i with dieapreparatianrod staptingmeatesals] Najldnethyler as el uent .

o e A b el P

‘7“'%2 Zsﬁ-xzneﬁ@&g}lO]Zﬁ}'utroz)m%fﬂdg%/aég@dpééd)c_lﬁimk&éﬂi %gﬂ(ﬁtr?e 1recm|_€ﬁm 5 1 The
3- ( N- nembaydrizk tNVass Spetplmndriiicopbenzoi ¢ acid used as a starting naterial was

15 prepared as follows : Methanesul phonyl chloride (12.1 nm) was added to a
stirred)m xt (Eheptqdueftwpt@ Hp Wngedas eﬁé&ﬁﬂ&ﬁﬁﬂg (DM il el . (5 (m. 23).m )

a0, et o1 ' 13y 30071 @Rk od BEGH) o0 e (1S a8 ki
h h S
L3 4 e st g T e R

3- net hahd8 i pHdhafitaddbdihniass Sptramy M+EIMR2Spect rum  (DVBCGdb) 1.3 (t, 3H),
?SO ( SH) ' NBH)SFQ %éc{rﬂew g%hrpﬁr%g%li@pyr%g%-ylcargonyQarHuno)plﬁehyﬁ 2- anglrrrllo- 1 H, 9.95
5-[N-(3-methylaminopropyl)-N-methylamino]benzamide used as a starting material was
prepared as follows :-
20 In an analogous procedure to that described in the fifth paragraph of the portion of
Note a) which is concerned with the preparation of starting materials, N-[2-methyl- s
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]}-5-chloro-2-nitrobenzamide was reacted
with N-(3-methylaminopropyl)-N-methylamine to give N-[2-methyl-5-(2-morpholinopyrid-
4-yicarbonylamino)phenyl}-5-[N-(3-methylaminopropyl)-N-methylamino}-2-nitrobenzamide;
25 NMR Spectrum: (DMSOd,) 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.
In an analogous procedure to that described in the sixth paragraph of the portion of
30 Note a) which is concerned with the preparation of starting materials, N-{2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-[N-(3-methylaminopropyl)-



Methyl iodide (4.23 nil) was added to a stirred mixture of 25 ethyf JUL 2003
3- net hanesul phonam dobenzoate (15 g), caesium carbonate (22.12 g) and DW
(60 mM) and the reaction m xtwe was stirred at ambient tenperature for 18
hour s. T ure was partitioned between ethyl acetat The
organic g%g(g;l)g{‘/vas washed with water, dried (MyS04) and 2‘@‘3@?@?"85{2 There
was thus obtained ethyl 3-(-Nnet hyhnet hanesul phonam do) benzoate (14.87 g);
NVR Spectrum (DwVBCQd~) 1.32 (t, 30 3H)e 2.95 (s, 3H), 3.2b (s, 3H), 4.32
(m 2H), 755(t 1H), 7.68 (m 1 H),77.87 (m 1 H), 7.92 (m 1H), Mass
Spect rum ( MtH) 1 0J UL 2003 WO 00/55153 PCT/ GB00O/ 00912 -92 A
m xt ur éﬂtﬂ*eﬂﬂiﬁémﬁﬁ)t]@r‘i‘lgpb%a@bqea‘iv‘rﬁééduqed eNahggEbLe %ES%IF*\%FWW@%YH% sol ution

{empor drirpa; NS pbctn T SO EVET g B8 0 2R Sl A RS

hydr ochhQnig, 267 ¢, S8l 8.1 9820125 26)) 3. 58S 4qdd at)  Ded-heryr @sidgpes. 6§§ w.IH)I ng in
the formation of a white preci pitate which was isol ated, washe turn

with welt-e¥ (hidl)db. &2 hyIlHét?t@‘ﬂ (mnthdh] 64 1ERdB?-NicouRHt 760G, I'Hﬂefr’§3v(ds t hus

%Ete?'t?trﬂ@ @3%%@1?)‘/3% ?1355252&?”2%%15%%&&% %1% s (m 1

7.84 (m 1 , 7.91 (m 1 , Mass Spectrum (MH)- 228. h) The
reactlon product was purified by col utm chr omat ogr aphy on rever sed- phase
silica Btamipleddlg initially water and then decreasingly polar m xtures of
met hanol and water as eluent. The purified product gave the foll owi ng data

NVR Spect rldsine emgsgeous progedpzs. to:dﬁ} eszrllzefP rnsExaen)le 1pth, aaeptep(@trel 6H) ,

3. 25-3. S,
1H, T’/.zgnll ﬁpbg%z%dg %rg{%re(a%feqér% tl}lgf P'Ol(t%lpl}eﬁl% b&%O%?mZTﬁg)g g%ht)%un !
Mass | SpRetrivbdin Nhable [B73. 15 The 3-( 1, 1-di oxi doi sot hi azol i d| n 2-yl )benzor c
acid used as a starting material was pre ared as follows :

3- Chl or opr opanesul phonyl chl oride (Sfablgll was added dropwise to a stirred
m xture of ethyl 3-am nobenzoate (4.5 g}, pyridine (2.423 m),

4- di met hyl am nopyri di ne {0.03 gMeand net hyl ene chloride ( 100 m) and the
reaction mxture was stirred gt anbj t enperature for 20 48 hours. The
m xture was washed with 2N aglieous chI oric aC| Rl ution and t he
organi ¢ phase was drie 2 ¥s

et hyl 3-(3-chl Oor &y O
(DVBOD fi) 1.29 (t)™3 2H), 4.31 (m
2H), 7.47 (m 2H), 7.68 tMm d 183 (m 1 H), 10.12 (s, 1 H); Mass
Spectrum (MH)" 303 & 305. 25 A mixture of the material so obtained,

triethyrggre (7-3-) drgi ttramot—t20m)—was st'rrq’lgd dllﬁ_hEd'TﬁW
reflux {for p hours. The xt'ure was evapofated. The 8i due was partit) oned
bet ween net Wémtnﬁﬁwadﬁt-aw water. The erﬁ&ghsli@a&ﬁﬂu@emﬁhﬁ (WgSp4)
and evgpora There was thus obtained ethyl 3-( _

1, 1- di dxio| 64NABadivlethgiamiRogiopplenzoat e (6 39BorpholinwR-t8fiveromethyl ([DVBOI}-)
1.3(t,3|—|)¢ r%g%ﬂ(zj 3.53 (t, 2H), 3.78 (t, 2H), 4.32 30 ( 2H)

7.43 (my 1 HYMY 1po 7.66 (m 1K), 7.78 (m 1 H), Mass [Spectfum
(M+H)' P9 V) Uum JQE Txtuee| of a
portion (3?5. 3% %1(30411{15 3 H gr g‘?{)so obt ai méc gmo %gﬁr&é‘g‘s"%’s}‘éﬁ‘y&m h;idr pXi de
solutidn (5 y_-mbt)hylaﬁtih@]nol (80 m) and vvalter ( 14 M) was stirred| at
anbientl tenperature for 18 hours The mixtiure was evaporated and 1 N

aqueous| Hydf 6umethexsc acid sol ution ( 160 ni3yfluere-Samemholinot he res| dde

resul gi Are— = +he-forrat+ofr—ef—a—white—precipitate—b—-vwhi-ch—was—solated;
washéd i n turn vmth wat er and diethyl ether and dried under vacuum at 60C.
There WH€%Shus obt ai ned 3-( 1, 1-di oxi doi sot hi azol i di n-2-yl)benzoi c acid
(5.45 g); NWR Spectrum (DvsQdb) 2.43 (m 2H), 3.5 (t, 2H), 3.78 (t, 2H),
7.39 (m) 1H) Trithefld/] (orthoﬂ)l'i)matehﬁﬁtsédms the kdactanit aifdl t(lerprdkiulcb gavlz?oh@ﬁ)ll(owing H)
Mass Spectrum M The oduct gave the follown

Spectruﬁ? o NS OHp) 2 05451 82085, T 2 5AradH: b8 vy BG4 76 ét
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used as a starting material was prepared as follows : A mxture of ethyl
3- br ono B froehupireragin-kiy) bemasmifonsed@s @ staptngnyterial was prepared as follows :-

. PO jHED
do) benzoate (8.19
2H), 3.24 (t, 2H), 372 (t,




15 2 2' - bi S(dl phenyl phosphl no)-1,1' b| napht hyl (0.336 g), sodi um”)‘JUL 2003
tert-butoxide (1.615 g) and tri S(dl benzyl i deneacet one) di pal | adi um(0) (0. 33
g) and toluene (25 M) was stirred and heated to 90C for 18 hours under
argon. WRAEV/FHEEti on m xture was allowed to cool to anbi ePET/GBHEEEX ure and
extracted with 1N aqueous hydrochloric acid. The aqueous phase was basified
Wi th concentrated sodi um hydroxi de solution and extracted with ethyl
acetate. The 20 organic phase was drie { MyS04) and evaporated. The
residual oil was purified by colum chromat ography on silica gel using a
47:3 m xtur eEthly] Iidiphdiie- ShiMidromctibeiddnanas pepared fl@hﬂ@ﬂyl 3-fibeoe was

thus obtai ned N-(3-norpholinobenzoyl)norpholine (0.45 . A mxture of the
mat e | al-EBiosmEHBENZER B Hieunsthodidescribies BoBrWIHH t{lz_stﬁh@)i_rmﬁzbut%?ol (2

;ﬂv;p\gﬁzﬁ-egb!i%g?%mﬁﬁgaf q?}tﬁlgeévﬁégg@; ai%'ggbebt}]) IPH@Ha Re§ocER queous
hydr ochicgscg) Fi% ¢, §Hk]l$t 190, A2 31, )4H)Tﬁ‘§4 (@S YL amo ﬁir @Hb P 1Be 1 18776
i sol at ed, washed water and dried to give 32 norphdlinobenzdic acid
(0. 155q)s,1}5\]IVR Spectrum (DVMBQd6) 3.1 (t, 4H), 3.73 (t, 4H), 7.19 (d, 1 H),

7.32 (d, , 1,42 ) The roduct gave the
fol | owi ng * b mikRAL @%@Hl-rr:}?whqlms‘ébﬂuozomsth Lb 78, s dgueonsyy

DR AT e e i T
MBss SpeLininiids dMdhkierbi.to stahd Gord1 dhdur 00 MEAAND b EohoPkedd m%@&%ﬁ: 94 k)
The product gave the following data : NVR Spectrum (DVSQd~) 1.97 (s, 3H),

2 182 zwaqmsozm inwagg (psul) 3Hydrozzhb21czacm81(l\m3 Appl) was 2d@dand thyg remHl;ant

04-5.,14 1 39:7.57
7 6 4 hg %as 1@19,(75’ w@e? mlth{z\%ter & wCiS ]I%Exiel_}yas t'fgg %l%tal(ngc? 3 fl(ﬁfh&r@é)s
Spectr UmnMd?hm%leeﬁz&Bﬁc@ aTs%tsbﬁH'Y@ﬂQI o, WR@%B@&%WWQ%@ 3‘1559(4 £3).a

starting material "was prepared using anal ogous procedures t0 those
descri bead3 (m4Nat7ed ¢ 1EHhOMES és;dH@,t? ohé 1H), H)BC&@XyH}atrahydr of uran was used in

Spect rum - { DhBERDPIP! germpbo ey S Biiseroptisibgiios Blerie g Esoainetbyary.
:; gg ( Sthe %%tlotg eﬁ)e%;egzl&? bid 3 t}?'&éaqg (xio,rld)f uﬁbzlgﬂalc(é)q§%r?t oslﬁ?ll perf_él;u&masio 2H),

SpectlrSumthMblrid: chiddide mOGﬁinE} \pasadidedi tcgayt&rédlﬁx)ﬁmblolﬁmmghyﬂ%-alttoaMC Spect rum
( DIVISOd .25 (m

@847(%? trgaﬁ.bylan;ugﬂ@ M) i‘F‘i} metpHgy.e ?hlggd(: QOO;E;) T-}ne Ggputtﬁﬁlt rgpq}ure 7va8 é m
gave t hsed 3l {S‘W’nwnt it it ig bburs 2 (ﬁ%&“@‘ﬂw‘gm( ’95%5%%}‘%%@ l(Jgt

3H), 2. %tk a%a‘(umtecﬁirhueoﬁs Bcﬁiuﬁtmb1darlljd)nate7so4hﬁro'r'1 &fed (MgSB) and etdpotdted. 3Fe 7.8

(m 3H),7.98 (m 1 (s 10.55 (s, Mass Spectrum M+H+ 570.
o) The wﬁuimwésolgbwes ¥tﬁé€df‘(§lth dwﬂn@ ether £300 mmrs&murmrﬁth@meatyolm was 1. 98

(" 539 ol Fhn ot o i B oBheo R Bdff, (1, 20
; %6771&“&?@%&“&% 3~1ﬁon§ﬁ\oﬁﬁo SJﬂd'(br@be?lz&ﬂrdz(aéﬁ sbnd (ﬁdﬁ I\/E _5%{%&&%@, ﬁ\/IdPl—gb }5

p) The P58uGH)GRIR (t hH)faoss ﬁvag ToRkt G, 2HNmzspew) oAl (EDNBOAISE (4. 86- 1. 98

3105 WA R T AR DG 5 64 (m 21y 5. 715 75 (m aH,

gH)g 8 (7d581( zel‘he éo #BO&I{B sojoﬂ'glnec? w%él%ﬁolvéd Ig)ethﬂ al&ta $isoﬁymd%ﬁ%%ééd (m

25 ~eXst owen 1 OMyrphtladfufi-onddaebodr-dakalyst ¢1 5gﬂnnwdl atmoh;ﬂmemmesame@f thgénd:gexs a
starting material was prepared as follows : m xture_of eth

3- f | uor Bow-the pptaks pecHAcasdT chheatadysh was rwedéls fil Estmgiébe filtgatey

diym.hydra hanol
) 30 NS e ‘B hish B piled bter MRS Fhostte i B Moty B Wé?
concent aah&Hylp ue@mm hélhoafariflicrofRElyiheaznaRle 38 11 Gi)f N guectﬂnm adpigljon |

of concentrated hydrochloric acid. 1 J UL 2003 WO 001 5515
PCT/ GB08/dds.13H), @33ThéHr)e3;r,Gﬁ (faﬁH)p‘r 8L (rHAt67 Tam, 1o P ABd, 1%@@@&%%

wat er ri i vie,35f L yor | i nobenzoic acid (5.7 g); NWR
Spect?(ﬁ%%gh\g%d@?sg ’112*)(?652 1%3950( ’F‘[}% 7.01 (m 2H), 7.27 (s, 1 H).
g) The product gave the follow ng data : NI\/R Spectrum (DVvsQd~) |.86-1.98
(m 2H), ~ 2.05 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m 2H), 2.62-2.66 (m 2H),
3.24-3.34 (m 4H), 3.53 (t, 2H), 3.58-3.64 (m 2H), 3.73-3.77 (m 4H), 7.24
(s, 1H, 7.32-7.43 (m 3H), 7.58 (d, 1H, 7.63 (s, 1 H), 7.7 (s, 1 H, 7.74
(s, 1 H, 7.8 (d, 1 H, 7.97 (s, 1 H, 10.45 (s, 1 H); Mass Spectrum M-H+
621. r) The product gave the followi ng data : NVR Spectrum (DVSQd~)




10,2.05 (s, 3H), 2.2S (s, 3H), 2.42-2.5 (m 2H), 2.62-2.66 (m ZthLgLﬁazggg
(t, 2H), 3.58-3.64 (m 2H), 6.61 (s, 1 H, 7.04 (s, 1 H, 7.24 (s

7.38(d, 1 H, 7.42 (d, 1 H, 7.52-7.6 (m 2H), 7.78-7.92 (m SH), 7. 98
(s, 1HWO80/3158s, 1H), 10.49 (s, 1H); Mass S, _pectrum M¢¥/GB8oWIR) The
reaction residue was purified by colum chromat ography on an SCX isolute

i on exchange colum using initially nmethanol and then a 99:1 m xture of

met hanol and a saturated 15 aqueous anifoni um hydroxi de sol ution as el uent.
The material so obtained was dissolved in acetone and precipitated by the
addi tion of Di%%ﬁhylﬂ%&@%ﬂ%ﬂ& S5 RE& BetnBaKe of ReaiAhihew ng data :
NVR Spectrum ( 6)" 2.05 (s, 3H), 2.25 (s, 3H), 3.3-3.4 (m 4H), 3.73.8

( m 4H@.m&thilpheRyl)3rmaifholido-3- tﬁﬂﬁo(ometﬂj‘ll)x;nzﬁm?tfe ('l @,55 ~Chitpro3HnjtrdeRioi¢ s, 1
pect rum._M-H*

6 D B BRGSOk T bP REFAmARIORIN 3. 4- i hydr oqui nazol i n
401 Wseeh oo SALLAYIS) 55 S Ay1R8 SRS 20d Aty as ALY N o e

(8.5 n to a stirre utron o chl

2- ni t3 ehdidnitdmperatird .15 hgyrs. MThe mMixkird veas @burd ohi Lmexteslodidcdadveag m )
and DVF éa few drops) which had been cooled to OC. The m xture was all owed
to war ind gheaiepiliant PSR @ipwRsistiaedawasheddn surp widiametbanad and isohexang endhour s.

h | h i du | hy.l hl d
(300" mofieRnadE BT A Sares THE wog B B R P S B RHERT o 1 | ne
(10.6 @trlﬂuﬁf&ﬁaﬁyﬁ%iﬁllﬁgﬂ)hgnﬂ -5-cAflo b ¥ bEREmER (@r%gﬁ) - (NOR e)ctruﬂ-lhe

resultant mxture was stirTted anbl ent tenperature f ours.
preci pi(DM®0d@a2.24s] Hik 4,3 (mstitd3i76 (hydb)w.2h(d lkla,t’méatseﬁl—laa,du@mmH;odl um

Ther 60w GnbS-oblSon A St 2t b aargi 5. 1095 o L1 Ebb. v~

00l 551 1 chl oro-2-nitrobenzam de {14.2 g); NWR
Spectraﬁ)’%g%g%—%i\gg% %62 7.57 (d, 1 H, 7.8-7.85 (m 1H), 7.95-8.05
(m 3H), 8. 3% n{imurdbf 2 pdhios (Spécgg ofithe rviitetial33 pbtafnedi antl W-mettylpiperazine er i al
so obtai ned and N-net h%/ agédoeram ne {24.5 m) was stirred and heated to 100C
for 16 (%@db was ytiged andthe 10 @rv%ésh%%l Ite@f:t@nﬁmémre weﬁp@mrad gre % and
pour ed |n vvg er. T lé|tal’lltta |ta(t) E]ed wa Ql d 3

wat er éﬂ‘&‘ tap SLise ind evierh s st broie ol i8o1Es ggr 0 dried thder

N- (21 58/abithin at HSHC. OPRENI)s3 dbﬂmzﬁ@%lt ol %rﬁ%dﬂ%‘ dln&né’tb%raﬁh)nbﬁ PRANZemmge (11.8
g); NWVR Spectrum (DvsQd~) 2 (s, 5-2 m 2.9-3.0 (m

4H), 7.®lumy (ifontel$X c@lhnig. L@mg(xmtxallym;eth@o:k ar@@thexlam)lxtumms;heml ande M-H+

400. 10 t f.th t I b 0% pal | adi b
00, SRS RLSH) 2hoR, BBl S SRLL BB R SEORSY
hydr Og@gﬁﬁﬁ)rﬁm&b ﬁmlw&ﬁempmeﬁmﬁaaﬁ%nyﬂ’hfmﬁétﬁwﬁ,taaﬂﬁls1 gijltered of f

and the filtrate was evaporated. The material so obtained wasS ‘purified by

col um Zhitobenzgride (3:29 g); IMRcSpegtrinmg (RMEQd N2 21 (s, 8H)f 2. 2e(sh §Hpr2e5-3 Bl (om.i de
N (5280 S8 Ty A Doman ey 52 o L 07 40, HE0g 2 4 P26 09Dy 6B e
{7.36 gy, IR (SPAg], 59 (a( BYRGH (s2119), 19:373E) 1H)2 Masé Spectrum: M+H" 627.
A mixture of the material so obtained, ammonium formate (0.146 g), 10% palladim;-
on-carbon catalyst (0.029 g) and methanol (5 ml) was stirred and heated to 65°C for 2 hours.
The resultant mixture was filtered and the filtrate was evaporated. The residue was triturated
25 under methylene chloride and filtered. The filtrate was evaporated to give N-[2-methyl-
5-(3~-morpholino-5-trifluoromethylbenzamido)phenyl}-2-amino-5-(4-methylpiperazin-
1-yl)benzamide which was used without further purification.
b) Trimethyl] orthoformate was used as the reactant and the product gave the following
data : NMR Spectrum: (DMSOd,) 1.67 (m, 2H), 2.05 (s, 3H), 2.13 (s, 6H), 2.27 (m, 2H), 3.0
30 (s, 1H), 3.3 (m, 4H), 3.47 (m, 2H), 3.76 (br s, 4H), 7.25 (d, 1H), 7.39 (m, 3H), 7.62 (m, 3H),
7.73 (d, 1H), 7.81 (d, 1H), 8.0 (s, 1H), 10.51 (br s, 1H); Mass Spectrum: M+H" 623.
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3H), 2.75-2.85 (m 4H), 4.85 (s, 2H), 6.0 (s, 2H), 6.356.4 (m 180 6.57

(m 2H), 6.85 (d, 1 H, 7.07 (d, 1 H), 7.45 (d, 1 H, 9.35 (s, 1 H; Mss °
Spectrum MH+ 340. A mixture of a portion (4 g) of the material so

obt ai nedVO8/58%5By| orthoformate (3.92 m), glacial aceti CPGRGCHY@IB4 )
and ethanol (72 m) was stirred and heated to 80C for 20 2 days. The
reaction m xture was cool ed and evaporated. The residue was dissolved in
wat er, basified by the addition of sodi {fm bi carbonate and extracted with
met hyI ene chloride. They organic extract was evaporated and the residue was
purified by cbhaNH2ehethyhs-GEnapplylmo-Sirlfluoeoneshylberera@@dd)phenyt)eld-emixio-

net hyl ene chI oride and nethanol as eluent. There was thus obtained

3- ( 5- ami 23 sty RaiRgPryPY) &mﬁﬁwmlpvbéwamléﬁ yseq ja§ a stating We@rishwRrnhazol i n
25 4-oneé dgfol Spectrum (DMBQd6) 1.85 (s, 3H), 2.2 (s, 3H), 2.5-2.6
(m 4y PEPAEd BIollp¥s 2Lt 4T es (m 1 M. 7.0 (d 1 H. 7.3

(d, 1 H, 7.4% nﬁf‘xturé OHN [271113 §?r( @(B%dﬁﬁolﬁlolﬁttﬁﬁwr&ﬁ&hyw&% hé M H+
350. t) The product gave the | owi ng data : NWVR Spectrum ( ~) 2.0S

(s, 3Hp,5-ghipEo-gaitrgbadpamyie (.43 g),2%-(3dimethflamBropiopg])aN {methyleinines 296 2nd (m
7.1- 1 7.3-7.4 2 7.4- .5 2 7.75-7.8
)+ o gMEO T i) widlstea o e (Tl a?@ e ol Tieiet lon thikourd 555 phpiea
WO 00/ 5 - 2 t | i NVR
Spect r u%‘rﬁ 6@?@(&%&5 E!S%Q{i g@%% H)"ﬂ’lé re-EﬁgarR %&@d’&rﬁs Q@l‘éﬁ‘:d Q@sﬂe@ vlrlﬁ}%v?@r @rxeSd (m

4H), 7. GanfeBSadummn 8H)5°C8 There(veas tﬁud-d)btmﬁ&l N€{2(n$e;thyll ﬂ-t)l-nwaﬂﬁ)llﬁpect rum MHr
607. v) The product gave the foll ovm n(% - NWVR Spectrum (lDIVISOdb) 2. 05
(s, 3H),3-pifwprgmethylpngamigophgnydS¢N-(Gt lpbethyiiarmso Tﬁ?)’li Nemethylanmods™ (m 1

8 e el S R T R 18, 2
7§z fa?. SW?] Snﬁz(tsrm%gg%mﬁ) 32@52?12 ﬁﬂ}% 42{)(2§76 $s, 131706 83 (c? 1?1)47H) o, 3H)
(s, | H 1H)L(7 s( BH), 7.64 (m, ¥kbs7. @Jéﬁ;tlﬁl),rﬁ 04l Hp Hg82 @Olﬁkdﬁrﬁﬁés AH)si ng an
anel 000us BroRedlt et Sk ale 050 AR B XATR) Rl BEATTL BB
_?_;Llhgf 3{ &ﬁ%%‘b_?_g gitglﬁ{f s Rz%)ratnh ?n?éil%ﬁl Flotrﬁl)) Qa¥ %tlﬁgtﬁam%ﬁg%ﬁt@?d‘rm s n
15 The resultant mlxture was ﬁltered and the filtrate was evaporatcd The residue was triturated
under methylene chloride and filtered. The filtrate was evaporated to give
N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido)phenyl]-2-amino-
5-[N-(3-dimethylaminopropyl)-N-methylamino]benzamide which was used without further
purification.
20 ¢) Trimethyl orthoformate was used as the reactant and the product gave the following
data : NMR Spectrum: (DMSOde) 1.72 (m, 2H), 2.06 (m, 9H), 2.19 (t, 2H), 2.94 (s, 3H), 3,3
(m, 4H), 3.49 (t, 2H), 3.76 (br s, 4H), 7.26 (d, 1H), 7.42 (m, 3H), 7.68 (m, 3H), 7.8 (m, 2H),
8.21 (s, 1H), 10.49 (br s, 1H); Mass Spectrum: M+H" 623.

The N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido)phenyl]-2-amino-

25 3-[N-(3-dimethylaminopropyl)-N-methylamino]benzamide used as a starting material was
prepared as follows :-

Diisopropylethylamine (0.46 ml) was added to a mixture of N-(3-amino-
4-methylphenyl)-3-morpholino-5-trifluoromethylbenzamide (0.5 g), 3-chloro-2-nitrobenzoic
acid (0.292 g), 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium

30 hexafluorophosphate(V) (0.6 g) and DMF (3 ml) and the reaction mixture was stirred at

ambient temperature for 16 hours. The mixture was poured onto a mixture of ice and water



(R)Ym~~N \ 3RYNo. (R),n (R)~R(Rp Note 1 8-norpholino 40mlhygi3H
3-(4-net hyl pi perazin-1-yl)nmethyl a 2 8-norpholino 4-nethyl nethyl

3- (4- et hyl pi perazin-1-yl)methyl b 20 Notes a) The reaction m xture was
heat ed WQ 0088853 or 48 hours. The product gave the fol | owiRGI/G@BROHOIIZNVR
Spectrum (DVsOQd~) 2.1 (s, 3 H), 2.2-2.45(m 11 H), 3. S (s, 2H, 3 .7 3.8
(m 4H), 7.3-7.3 5 (m 2H, 7.4-7.5 S (9m 4H), 7.5 S7.6 (m 1 H, 7.8 (d,
1 H, 7.8-7.9 (m 25 2H), 8.3 (s, 1H-79%0.0 (s, 1H); Mass Spectrum MH+
5S3. 1 0J UL 2003 WO 00155153 -98 PCT/ GB00/ 00912 The

N- { 3- [ 3In@4heBsshiydnd pRRipiate wds iyblart hyhshbé izmm Wih nfetiebhatdoiReikahe 2n@m no

3- nor phol i nobenzam de used as a starting material was érepared as follows :

3- Chl ordsiedtundenheassgp at SAT(or Thyee pvag thas gbtpingd N-Boaethyi-5-@-meiphekap-ni xt ure of

2-met hyl .~ ni iline (26 6 i ethyl ami ne (4 hyl
sk A R R i O A
16 hOUf(BMSrbﬁﬁ)@E?z?ésP?HﬁB% M@%H)?Qh@‘(ﬁgﬂ{lm?ﬂ% vei$, .38 & A9 99 m, 5H),

hydrochl oric acid solution and wth die et her”and dried under vatuum at
40C. JHed®(dy@d) Hus6 GistsalHpd0.38 (br s, 1H); Mass Spectrum: M+H" 563.

(oveon ) 2. 3h rsirsef ey g0 bR incpey ottty
7.95(d, ; : ° ,
Specg r J%%%)am%ggioiil %1) Wﬁ%ﬁ %nfﬁpl{éf?rtgé i%on g}o g")fgr:%llé)n%l %ﬂ\s}\égh%%%g{)‘do g %ﬁg’[ irred

m Xt ur ey pcur@déitb @mikdfle 6) ico ind hatefBTRE feahltH0 sclld Whdiedlated Otvasi i Uiith
carbonate ( 18.2 g) and acetone (750 ml) and the m xture was heated to 54C
and st i wategariddriedgmdguyasuumtas 5p¥s ulhaanwas tiug obigimedd:-[=rggviat ed and the

resi s di,sssolved.4n et ene _chl.oride., The, ar ic sol uti was

washill S FipRlRo AR DB Y bERaig BrentG1 AT BRa P Eater il

N- ( 2- mnﬂéﬁh%raﬁﬁﬁd]ophmxbazaﬁﬁ&é@ t% NP Spatiuth: IDMS AN ¢ ishY k) benzagsde

(26.4 g); NWR Spectrum (DwvsQdb) 2. g (s, 30, 2.12 (s, 3H), 2.%?’ 2.37 (m

) S P S 1 e
et i@n D3¢ 2K 4Ha T A1, (rs nat

a porti8@n!i{)1820\) PREMdHE T A (ds §H P05 By h br506Hh ), wat er

50 mM) and ' | ] ) o . rred and

hoat od to 1 eRir e BFLR dhatcih Bhbbiatle SRAUNART orB 0 ehDogPatiattinhl o) 2

basi i esh-tarboi eatalgdi (0105) ahd aethanol @8mbly vat etirredandiiested te 695 fdri7 iared and

the filtrate was evaporated to dryness. The residue was triturated under
wat er ahkf xepeltans suruEsvashitsred apdthe filtrate was evaporated. The residue was triturated

under methylene chloride and filtered. The filtrate was evaporated to give

N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido)phenyl]-2-amino-
3-[N-(3-dimethylaminopropyl)-N-methylamino]benzamide which was used without further
20 purification.
d) Trimethy! orthoformate was used as the reactant and the product gave the following
data : NMR Spectrum: (DMSOdy) 2.06 (s, 3H), 3.21 (m, 4H), 3.73 (m, 4H), 3.89 (s, 3H), 6.;7
(d, 1H), 7.11 (d, 1H), 7.29 (s, 1H), 7.42 (d, 1H), 7.49 (d, 1H), 7.58 (d, 1H), 7.72 (d, 1H), 7.78
(m, 2H), 8.17 (s, 1H), 10.33 (s, 1H); Mass Spectrum: M+H" 489.
25 The N-[2-methyl-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-
5-methoxybenzamide used as a starting material was prepared as follows :-

A solution of 3,5-difluorobenzoyl chloride (2.82 g) in methylene chloride (20 ml) was
added to a stirred mixture of 4-methyl-3-nitroaniline (2.28 g), triethylamine (4.35 ml) and
methylene chloride (80 ml). The resultant mixture was stirred at ambient temperature for

30 16 hours. The precipitate was isolated, washed with methylene chloride and dried. There was

thus obtained N-(4-methyl-3-nitrophenyl)-3,5-difluorobenzamide; NMR Spectrum:
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i sol ated and dried under vacuum at 40C. There was thus obtai ned -am no

2- met hyl phenyl ) - 3- (4- met hyl pi per azi n- 1-yl met hyl ) benzani de (11.1 g); NWR
Spectrum 25 élDl\/BOd ) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m 8H), 3.5 (s,
2H), 4.8800¥5515%y) p. 35 (d, 1H), 6.57 (s, 1 H), 6.86 (d, 1PFR/GBYUNYIZ; 48 (m
2H), 7.78- 7 83 (m 2H), 9.57 (s, 1 H; Mass Spectrum MH+ 339. Oxal yl
chloride (0.83 m) was added to a m xture of 3-chloro-2-nitrobenzoic acid (
1.45 g), nethylene chloride (30 m) a8 f ew drops of DMF which had been
cooled to OC. 30 The reaction m xture was stirred at anbient tenperature
for 4 haMSOdpe .43 (s1iH)e 7Wane &) OT.a8 ¢ab, 2HN .96 Ak, 84S (d) 4501040 (4,nH);
met hyl ene chloride (. 10 nl) and a portion (5 m) of 10J UL 2003 W
00/ 55| 5MassdpetrumpMIHd32 the sol ution was added to a mixture of

0. criet nyl nhsep iratet TP bu R B PR s W R S Rt "

M xt ure siaedahd hefed &t 109r0IfeN48 h&i@ﬁﬁ@tﬂé’h%fl%"dﬁn hatosrs. TR rBdctbHr € was
evaporated and the residue was partitioned between nethyl ene chlori de and a

sat ur ab guixsuragee casled and ponrbd oo wateat(€06 oillit Therresultast solglamasdsphtad ewarhsd

gr I( gd( g%%F%Qg‘é&%?fohf ?Pﬁ%‘gﬁﬁﬂ %@V\{ﬁg(};\%ﬁaﬂ BT% ?{ﬁé neqbwgrﬂ;{omatography on
}2_ g gh' Q; a%sgngzar g.@%%am sgs&héxaﬁg ?ga etg%\@cﬁ?@?st? él%téﬂg. %%s)%h% @ﬁ@ﬁ%d 3H),

3H), 7. 7N-1491&thyi}3-ﬁiﬁ)oph&y9) f&-ﬂuoﬂo H)moﬂ:ﬁol’ix&b@ﬁzanﬁdws a W%(Oiﬁﬁe@)t NMR M+H*
522. 10 A m xture of the mate 2. 71
stirred 2eatruma (RMSQd nbé(s éH), 362218uf"§) #?%(trﬁli)c ér9§ (\Wasll'ﬁo?)ﬂ €, tlél),a 7ent

w th g PRI R TR 31 dFhekas [OSuRLFaVE L ThhbBSs SO by Bt Bshae
sol ution and ABbLRYINA0ESS ) @ft}ﬁe;omﬂmn@rse@maﬁxeamelm&edrull ezﬂy(é.\&ﬁ%) and
evaporated. There was thus obtai ned {3-(3- rﬁ)4 met hyl pi perazin 15

1-yl net r(yrp)nmlénzchhydiogemtedmmyl%%mayadlpmomm on Satalysiplddt giotdenarani de ( 1. 47

2 5. 2. GunpaRI f hvshepepghiibis inkiks of Hhiged gigiea Sﬂéé el s ool d?‘b'% (m
?H) 17 l_{?ﬂl?raﬁoﬁ Hﬂlc% the I?Eﬁltratz wWas évdpdrifed 2itthe residlre v('a% ’trltlxrzl'&d ufde d?etl?yl(e’iﬂer 2H), 9.9

1 H; I\/ass Spectrum M+H* . A mxture of
mat er i14l 2SanlpbThe rnsdl,tant salid wawd:dtec{e]i %%@)wnledﬂaﬁnybbth(:ﬂ&d?dnﬂd) Thom‘eas 20
(2.57 m and gl aC| al acetjc acid m) was stlrrgd and heated t.Q. 95C

for 8 hotiegobipmed NG ipmmars- mekhwlmoaé -HyB1oesmosP RO BFRZAmIARICr 4 (BN

basifie ﬁdbe) usm%(ﬁ C ex X

filter e?@,‘%{;ﬂﬁg@% a?gggéwg\/g g?g& g m)b % ZI—IZ . S(T(‘td EH% <

bet ween HH}¥L9 @19$H93,t7e02&(r9;111&),$7aﬂ4u(rda11H91, m@QMH)sgo@llasmlﬂycar bonate soI ution.
The organi c phase was dried and evapor at ed. The material so

obt ai ned was 9%alyl chienidel§- 51213('\/8%5 agded ta estyred pixae of SapedloBy the addition

N-{I3 ??e%ﬁn%beﬁ%q%?%gl(gg&ﬁ§Pﬁ@r{gtfﬁgldf??gﬁzam%%ﬁﬁy%g%wdglg gﬂ -am no- 3-m

or phol i nebatzamsdeimed ambiknt Ngeﬁmtﬂsm 3(sTdue] "Dhe&nib{t(l&,wa%'d)/a potatdd pid
3H), 2.2-2.4 (m 8H), 2.75-2.8 4H) (s, 2H), 3.7-3.8 (m 4H) *6.05
(s 2H) , the r@sxéue was disolved in gethyleng) chidrige (39 mb) ang N-(3- a:mm054 yipHenyl¥. 8 (d,

5 43 7 § ﬂuoro g rQ)orpgglino%enzam(lgé (13 5 é) all_er tnethylr)arrgmé (01 65‘9 fnl) were a§8§dc 1tr1rthjrrr]11 MeH

The resultant mixture was stirred at ambient temperature for 2 hours. The mixture was

25 evaporated and the residue was triturated under water. The resultant solid was isolated,
washed in turn with a saturated aqueous sodium bicarbonate solution, water and diethyl ether
and dried under vacuum at 55°C. There was thus obtained N-[2-methyl-5-(3-fluoro-
S-morpholinobenzamido)phenyl]-5-methoxy-2-nitrobenzamide (2.29 g); NMR Spectrum:
(DMSOd;) 2.24 (s, 3H), 3.23 (m, 4H), 3.75 (m, 4H), 3.95 (s, 3H), 6.96 (d, 1H), 7.17 (m, 4H),

30 7.32 (s, 1H), 7.58 (d, 1H), 7.89 (s, 1H), 8.18 (d, 1H), 10.0 (s, 1H), 10.22 (s, 1H); Mass
Spectrum: M+H" 509.
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heated to 70C for 48 hours. The product gave the follow ng data : NWR
Spectrum (DvsGdb) 2.1 (s, 3H), 2.2 (s, 3H), 2.2-2.4 (m 11H), 3.5 (s, 2H),
3.7-3.8WQ(UHsswB), 7.2-7.3 (m 2H), 7.3-7.5 (m SH), 7.65PCTYGBDO/B®9127.8-7.9
(m 2H), 10.0 (s, 1 H); Mass Spectrum MH+ 567. 5 Exanple 13 Using an
anal ogous procedure to that described in Exanple 1 or Exanple 2 as
appropriate, the appropriate 2-am nobdlza. m de was reacted with triethyl
orthoformate or triethyl orthoacetate to give the conpounds described in
Table VII. |4 gRehe 6@@50&163(1“ Qags bPe MAdaP88166taiRE, RI%% phil&FuYorCdrHHm
chromat ography on an isolute i on exchange colurrul using initially

met hanodataiym (0.h2% g par@iomdthanol t(60 mipwasstirted nodersanchtmosyttens off loolragpnegns for

anmoni um h dro ol on as elyent. Table VII CI O/ ~ (RP\ ~N CO\H
(R)r Ir . 20 h ﬁ hygaqutaieg 3|0 ml) v?as adzlledn and the reaction mixture was stxrr(ed)for an

No. (R | I 3 - i noa26
- ( 4( ne%%ddﬁp@ggﬁgé‘?%% Ia}%p‘ﬁeﬁg ngB l?r%’r érr%f%%g{%‘gé{‘?‘*‘% %é’gg grtére{f'ﬁﬁ{?gl% nopr op
yl'}- 5 filtrate was ev ﬂorated The residue was dissolved in the minimum amount of ethyl acetate

N- met hyl am no] met hyl 3-f | uor o- 5- nor phol i noc46- (- N- (3-di met hyl am nopr opyl ) -
N- et hymrﬁ quhmsmr@r@pl@ai@i brothstidditinn abdicttn] aibaet Ryl sohdnugsrispigied and d;nﬁét hyl 3

-fluoro-5 hoI| 6+ 3- di thyI a f | uor o- 5- mor phol i nof

76-] - N-l(rf? an? yfnaﬁl'n §§€ B was b%}lf gﬁrﬁ@ﬁ%@tﬂ@ g‘a?l uor o- 5- nor phol i nog

10 a a s INAoBEHzamid3 [\Ehekgﬂ] -2- Eﬂ{o@ﬁﬂm%&mmlde (0.98 g); NMR Spectrum:

No. (R )" R) nNot e86- | 3- et hyl am nopropyl ) -

N net hyﬂWSﬁXd},m fd, ad, 01527 (mor4H)oBi7Adm, 7H), 5.93 (br s, 2H), 6.72 (d, 1H), 6.92 (m,
10 2H), 7.12 (d, 1H), 7.22 (d, 1H), 7.27 (m, 2H), 7.54 (d, 1H), 7.77 (s, 1H), 9.69 (s, 1H), 10.14

(s, 1H); Mass Spectrum: M+H* 479,

Example 5
3-{S~(2-Chloropyrid-4-ylcarbonylamino)-2-methylphenyl}-6-(4-methylpiperazin-1-yl)-
15 3,4-dihydroquinazolin-4-one

2-Chloropyridine-4-carbonyl chloride (0.61 g) was added to a stirred mixture of
3-(5-amino-2-methylphenyl)-6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one (1 g),
triethylamine (1 g) and methylene chloride (15 ml) and the resultant mixture was stirred at
ambient temperature for 18 hours. The mixture was washed with a saturated aqueous sodium

20 bicarbonate solution and the organic phase was evaporated. There was thus obtained the t'_l_tle
compound (1.28 g); NMR Spectrum: (DMSOd,) 2.05 (s, 3H), 2.22 (s, 3H), 2.46-2.5 (m, 4H),
3.25-3.28 (m, 4H), 7.42-7.47 (m, 2H), 7.62 (s, 1H), 7.76-7.79 (m, 2H), 7.85 (d, 1H), 7.98 (s,
1H), 8.07 (s, 1H), 8.61 (d, 1H), 10.65 (s, 1H); Mass Spectrum: M+H" 489 & 491.

The 3-(5-amino-2-methylphenyl)-6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-

25 4-one used as a starting material was prepared as follows :-

Oxalyl chloride (8.5 ml) was added dropwise to a stirred solution of 5-chloro-
2-nitrobenzoic acid (15.1 g) in a mixture of methylene chloride (200 ml) and DMF (a few
drops) which had been cooled to 0°C. The mixture was allowed to warm to ambient
temperature and was stirred for a further 4 hours. The solvent was evaporated. The residue

30 was dissolved in methylene chloride (300 ml) and added dropwise to a stirred mixture of

2-methyl-5-nitroaniline (10.6 g), triethylamine (27.2 ml) and methylene chloride (300 ml).



L : 10 JUuL 2003
Notes a) The product gave the follow ng data : Mass Spectrum MH+ 591. 5

The 3-[2-am no-5-(4-net hyl pi perazin-1-yl)benzam do] -4-chl oro-N-(3-fluoro
5- m)rphol | no henyl ) benzam de used as a starting nateri al ared as
fol | owsW E‘Siture of 3,5-difluoronitrobenzene (31.1 g) Pgﬁ@fﬁ% ®line
(85.2 g) was stirred and heated at 100C for 66 hours. The m xture was
evaporated and the residue was purified by colum chromatography on silica
gel using a 4:1 m xture of isohexane abl- et hyl acetate as 10 eluent. There
was thus obtai ned 3-fl uoro-5-norpholinonitrobenzene (33.3 g); NVR Spectrum
( DIVBOj ~YheSreRulBnBmixmredWds stBred-a8 ambidmiyerdidrature. (2516 tpurs. Fhe préciPratervasl H) ,
mxture of the material so obtajned, 10% palladi um on-carbon

(3 3 g)lsglﬁH%fdeWﬁS&ﬁeun furn Xt Whtpr gcsdigthyt sthef @H(ﬁéwdawdartwswné%é -ebkaie e of

hyd f t
vapor s sciRs bhiER PR TSR R %%529“@9%%&% e v
( DVsQd~3 e%tram?)(lﬁrs‘rﬂom)%a(s 315; B4E (A MHYHTS (511D, 088 (@HH), $033: 156(911(2'!1) 3H) .
A sol ution of | oro-3-nitrobenzoyl chloride (4l.2 g) in nmethylene

chl or Bd&5¢ i&@%%ﬁﬁ&;@&ﬂ:ﬂﬁﬁMﬂhﬁﬁ xture of 3-fl uoro-5-norpholinoaniline

(27 g), triethyl ene chlaorid Q00 ml ) which
hod bhen cootthRe BFa bagion T e) b e i RS Ad Nigetyln perahink

ambi ent I ° e ne
T or1 2 Re Al e Aha RoabOW FoorTher T8 Kous O TH fe AP B une LIV 160G and
t he r esathbianttemppetiype bizd powvad ints (wmrefﬂhe woagliead prdcipitach weadiydlatet hveashadd dri ed
under vacuum There was _ thus obtaine

4- chl orthh wateragd F%fleéﬂﬂqi%dﬁaéu@nﬁbf‘%%lT%?)Wéﬁﬁ}“)%@??ﬁ%%“@ eyl ) NWVR

2P NPl by in Ty St T 14 B ﬁ@ﬁsﬁﬁs&% dure

of the qmwsouglz BD(sPBHRI21ERI(s, BHYID. @pmer(nﬁ 80).8.99-3.58!(ag 4H), BCRLd, ¢HacT. o7 ( 19
m), water(95 m) and ethanol (600 m) was stirred and heated to reflux for

6 hour s(s, T 7Tr3xdut H).We®8 cbdHaB.0% (anibhehb3 (eipar H. LY &, Al Mass Spedismadded.
The me\/H-}F‘M%.S careful ly ~ p d~h 2003

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (1.48 g) and
15 methanol (500 ml) was stirred under an atmosphere of hydrogen gas until hydrogen uptake
ceased. The catalyst was filtered off and the filtrate was evaporated. There was thus obtained
N-(5-amino-2-methylphenyl)-2-amino-5-(4-methylpiperazin-1-yl)benzamide (10.11 g); NMR
Spectrum: (DMSQOd,) 2.02 (s, 3H), 2.2 (s, 3H), 2.4-2.45 (m, 4H), 2.97-3.0 (m, 4H), 4.84 (s,
2H), 5.82 (s, 2H), 6.36 (d, 1H), 6.57 (s, 1H), 6.66 (d, 1H), 6.85 (d, 1H), 6.92 (d, 1H), 7.18 (s,
20 1H), 9.4 (s, 1H); Mass Spectrum: M+H" 340.
A mixture of a portion (8.27 g) of the material so obtained, triethyl orthoformate
(8.27 ml), glacial acetic acid (0.7 ml) and ethanol (150 ml) was stirred and heated to 70°C for
16 hours. A 1IN aqueous hydrochloric acid solution (24 ml) was added and the mixture was
stirred at 60°C for 1 hour. The resultant mixture was evaporated. The residue was dissolved
25 in water, basified by the addition of sodium bicarbonate and extracted with methylene
chloride. The organic extract was evaporated to give 3-(5-amino-2-methylphenyl)-
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one (8.29 g); NMR Spectrum: (DMSOd;)
1.86 (s, 3H), 2.22 (s, 3H), 2.42-2.45 (1, 4H), 3.24-3.28 (m, 4H), 5.14 (s, 2H), 6.47 (s, 1H),
6.61 (d, 1H), 7.02 (d, 1H), 7.45 (s, 1H), 7.59 (s, 1H), 7.96 (s, 1H); Mass Spectrum:
30 M+H" 350.



WO, 00/ 55153 PCT/ GB00/ 00912 -102 basified to pH9 by the addition o}oéJUL 2003
sat ur at ed aqueous sodi um bi carbonate sol ution and extracted wth ethyl
acetate. The organi c phase was dried over magnesi um sul phate and evapor at ed
to gi vey@ogEr£p0- 4- chl or o- N- ( 3-f | uor o- 5- nor phol i nopheny!| )dranéaspgderz( 24. 3 g) ;
NVR Spectrum (DvsGdb) 3.0-3.1 (m 4H), 3.7-3.75 (m 4H), 5.6 (s, 1 H),
6.45-6.55 (m 1 H, ~7 .0-7.2 (m 3 H, 7.3-7.3 5 (m 2H), 10.09 (br s, 1
H); Mass Spectrum MH+ 3 50. Oxalyl .g3oride ( I .05 nm) was added

dropwi se to a stirred m xture of 5-chloro2-nitrobenzoic acid (2.08 g),

met hyl gx_}e ctil gri de (100 m) and DWF (a few drops) which had been cooled to
0C. Th e was allowed to warmto anbient tenperature and was stirred
for 4 hoprNethh15-(2LpsitbRdMEE-y¥FRREANEAbARIablIRophehglje was di ssol ved in
met hyl e(rjlle 10 -§E| ocri:-%?e (10 rri)yme?ﬁd aggled drgpwi seyp?% gy.sti rred m xture of

3- am né-@-obthylpptazi-i+ydp3 4-dihpdrqeuihazedipkénanpe ) benzani de (3.0 g) and

pyridine (40 m,). The resultant m xture was heated at 80C for 16 hours. The
sol vent was Ae%’Hﬁfeaﬁr%édfsé??dcqlﬂ@f’?’@§14dﬁ§ar®8§ylm1 ’@Gé’Ver ﬁ%ﬁl]?iyl ene chloride
(50 _@ar ) idi) .z an b 4 |t id was
{1t o S et eriatth1 )3 A0 p0ghl BRI B8 (LR anllIfr RS E RN B LT 15
40C. TReired wedhdandstodB0AC 161 6 hours. The mixture was cooled to ambient temperature and

4-chl oro-3-(S-chl oro-2-ni trobenzam do) - N- (3-fl uor 05- nor phol i nophenyl ) benzam
i de ( Ppoureddnto walrr. Sheaesuliant abiswaRdolatedowashed With watpyand3irgd ugdgs (m  4H) ,

6.58 (d, 1 ~ 7. 2 2 1. . 1 ! - 4. 8.2 (d,
o by \ S b aobo Trei@whityg Sbipinlga e ffly pombbung (i ol IRt Sheatithy. ©1 54
533 anQDmdﬁé\lmrﬁ.bw(}?gﬁ—lﬂ?)zmén(gjﬁié@ﬁ%%ﬁﬁb.@ozwhﬁj4}9@3.\@@83.2@ gsol ved in

1- net hyl pi perazi ne 20 ure was stirred ‘and heated to 100C
for 16 4hHu3.4-3.4hen M) 688 (swald)c 696dd, HiY 7puide tiH), M43 (datld), 7.48He, s dléCant

solid 1.sol ate ed int i.th ter d djethyl ether and dried
nder Vablng 0 40K Aer B0ds W 205 Hihan 43 12h7Mad spectti,

4- chl orm;%d-f 7 1 uor 05- nor phol i nophenyl ) - 3- [ 5- (4- et hyl pi perazi n-1-yl)-2-nit
robenzam do] benzam de (0.803 g); NWVR Spectrum (DVSQdb) 2.21 (s, 3H),
2.4-2.45 (m 4H), 3.08-3.13 (m 4H), 3.46-3.5 (m 25 4H), 3.69-3.74 (m
4H), 6.5 8 (d_ 1 H), 6.84 (s, 1 H, 7.0-7.2 (m 4H), 7.68 (d, 1 H), 7.80
(d, 1 Hxampled (d "1 H), 8.36 (s, 1 H); Mass Spectrum MrH 597. Iron

1

powd (0.726_; i i f .
i onor o- v (374 b ARSRER B lsTh s P HRR T A AR o e sgpropriaies y1 )it
r obenz g wefifaedadza [8-decKlBrop§ria)4-y eabBhylaring))2-meefiphendA d (0.5 m) and
ethanol ( 15 m) and the resultant mXxture was stirred and 30 heated to
ref | ux JHedihydrmuinazalie-4rinetwasaeacts] wish theianpoortiatd amine tegive tlag eomenpounds er (80
m) was adq)e%ﬂ.a?d lt tiﬁ m xture was basified by the addition of sodium
car bon&FE PR 18U Mant 1 0 3 U L 2003 WO 00155153 - 103 PCTI GB00100912
m xture was filtered through di at ongeggagrrearth and the separated solids
wer eogashed in turn with methylene chloride and nethanol. The conbined
filtrates were evaporated and the y,esidue was triturated under ethyl
acetate. The m xture was filtered M% e} ltrate was evgporated to give
i i do) - 4-chl o (3-fluorots

- 567. b) The
a : Nbss Spectr c) The product
Spe} rum (DVsGdb) | .6-F—# {m 2H), 2.09 (s.
NZ- (s, 3H, 3.06-3.14 (m 4H), 3.37-3.43
'\fd, H, 7.09 (s, 1 H, 7.15-7.19 (m 2H)

8

product gave the foé} oW 1

gave the foll ow ng( AT

3H), 2.11 (s, 6H), 2.2 (

(m 2H), 3.69-3.8 (m 4H), 6.56
7

7.32-7.38 (m 1 H) 7 583(d 1 U1 H 79¢(d 1H 809¢(d 1H 16
(s, 1 #)No.2o. 31 (s, 1 H);RlUass Spectrum NwH+ 607. ThB Note
3-{2-ar;qG-S N-CS—g-rethyprrepropy—N-Aet h“d.arr; fretbenzar-cod

4- chl orfo-IN [ S RisEARBEREIS s ) nophenyl ) bd?BH YR used as a startjn§

mat er i gl WalSg Px : [RI VPSS — A M XUUTEnOfrolin-1-v b

4- chl or|o- 3-(5{?0 or%?lf-@%iz].nroggnzam do) - N- (I3- Fﬁrjo;no iIS

S-nmor phola n Wpipeaaidey()0. 8 g) and | homopiperidin-1-yl c
N-(3-di lam nopropyl ) -N-nethylamne (3 md) was stirred and hepted fo
1 00C f qr 416| brftrmesthytpiperazic-lyd was cool ed |aaratigiperd into water. [Thé

Lid samc caol at ad wachaoad 1 n t

r esul t grt—sp-d—was—i-sol-ated—washed—n—t —R—wat-er
and driled vefddmetahomenirewsia-I-rher ¢ was tHBEIGES ai ned
4- chl oro=3={5—{N(3=dimethytammopropyt )y et hytaninof = 2= tTobenzarm d
)-N-(3-fl uoro-5-norphol i nophenyl ) benzam de; 20 NVR Spectrum ( DVSQdb)
1.62-1.74 (m 2H), 2.12 (s, 6H), 2.21 (t, 2H), 3.08 (s, 3H), 3. | 3.13 (m
4H), 3 .52 (t, 2H), 3.71-3.74 (m 4H), 6.68 (d, 1 H), 6.78 (s, 1 H), 6.84
(d, 1 H, 7.16;

+h nt .o and A At i/l at
oo O CTTTy T e‘bl. er
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7.20 (m 2H), 7.68 (d, 1 H, 7.82 (d, 1 H, 804 (d, 1 H, 8.31 (s, 1 H);
Mass Spectrum MrH-' 61 3 and 6 i 5. Using an anal ogous procedure to that
described in the last paragraph of the portion of 25 Note a) inmediately
above WXPO5F3concerned with the preparation of starti mRCHEBYRS,
4-chl oro-3-{ S-~N-(3-di net hyl am nopropyl )-N-net hyl am noJ- 2- ni trobenzam do }
- N- (13- fl uor 05- nor phol i nophenyl') - benzam de was reduced to give
3-{2-am no5- ~N- ( 3- di et hyl am nopr opyl) 84 et hyl am noJbenzam doJ- 4- chl or o- N
(3-fl uoro5-nor pholi nophenyl ) benzani de; NVR Spectrum (DVSQd6) 1.54-1.62 (m
2H), 2|/IN4gs, 6H), 30 2.18R%» 22 (m 2H), 277 (s, 3H R 3.09-3.16 (nNotG:I-’),
3.18-3(72 (ym 2H) 3 7-3 74 ((m 4H) 6 5] ~ ~ sU4 2003 WO 40/ SS1iS3
-104 Pcr/GGBo@/(‘bwﬂwlb@nompmzmd-yl)(d 1 H) pymsolshn(lcvl 1 H) 7.08-%.24 (Im 3

27 l(‘ . |\ W/ aWalral N l N 3 d)

H, 7. H-——Mass—eetrom—Med
The pr(dLTr 554 @CEWAV?%PP‘BWH@%E% . Mas$ WG MeH~ 593, €) fhe
product—gave the fotrtowng data VeSS SpectTunt  WHF 5935 The
3-[ 2- anj ng- 5- ( 3- di met hyl am nopr opyl ani no) benzam do] - 4- chl or oN-{ 3- f | uor o- 5- m
or phol :&r%gﬁwﬁuenyl ) benzam de used as a starting nmaterial was prepared as
follows : Using an anal og@fs procedure to that described in the sixth

par agraﬁﬁh oleﬂmoéb‘PttgaMﬁ follpwiagaipta; : rﬂM&.&?ﬁl&@aﬁW@Qﬂkﬁ bb-1i.64 @orfddk ned
with

- eh X 3%&#%‘?4‘33%%% SRR B30 Mo FRBRR A ) benza

m de WaISH ea@t(@dlﬂy 7234 di eyl @i 1rH)n¢Ja!2Qp>2|}9m n& 7178 (&, 28I), 8.07 (s, 1H),
4-chl oro3-[ 5- (3 di‘met hyl am nopropyl am no)-2 ni t r obenzam do] N-éé fl uor05 no
r phol i r&)bhéﬂa)lH))bléh&%l(ﬁ,diH),legsﬁLEdM+M3$ ectrum {DWVBQd~) 1.62-1.74 (m

3 5.5 b (TnaBpang s i ofloking dafe NMECsaeinus JoMBORT 208 T¢ Dot 7 42

(ts 1 'ﬂ)s 1%)? 7(?.5 (%tﬁ{) Y268 ﬁfém lHZ?4237h82%g% 03335 H), 8:894s(d1), ¥ (a8 26

: VAss ! pect ru "an ana ogous
pr oceduﬂda) UmZt(ﬁaIHﬂ@SftT (sbﬂd) i7re2t (de2Hp 9t76pA8 Bgn a3Hh), 8f07t(l§lell-l))0812l3f(d pil),Not e a)

i medi atelg/ above which is concerned with the preparation of starting
mat er i al&45 (s, 1H); Mass Spectrum: M+H" 522.

4- chl 3- 20
et ord > LSnd Al BB LR AP ARt s bt GRERT] £R5:(d er ©
mat er 'Zaigg‘l”'\ﬂ% @Peﬂi)f o (6 BVECH2) (sl 3ﬂ3 2L457@ 5((m 4Bi)3. 25?.3;95 ((rﬁAI-ﬁj-B 6223643 é t

(o) 24 (m.etRla6 s (L), 695 oL, 292(0k 11D, P2 (618D, {47 (& 16, 76218 268, 1 06+)
ChoZaberah AP T i MRS DM iR N, P oo gove
foll owigng datrge rouﬁ a$@@l§étﬂbll8%vldﬂ+ddﬁ S98ss gRetrum; M+H* 510.
3-{2-am’'no- 5- ~NP % hyl am nopr opyl ) N-methyl'am no] benzam do]
e) The product gave the following data : NMR Spectrum: (CDCl,) 1.42-1.46 (m, 6H),
1.78 (s, 3H), 1.92-2.04 (m, 2H), 2.48 (s, 3H), 2.48-2.56 (m, 2H), 2.64-2.72 (m, 2H), 3.44-3.58
(m, 6H), 3.6-3.64 (m, 2H), 6.78 (d, 1H), 7.01 (s, 1H), 7.15-7.2'(m, 2H), 7.38 (s, 1H), 7.5 (s,
20 1H), 7.58-7.68 (m, 3H), 8.12 (d, 1H), 8.4 (s, 1H); Mass Spectrum: M+H" 552.
f) The product gave the following data : NMR Spectrum: (CDCL,;) 1.84-2.04 (m, SH),
2.32 (s, 3H), 2.48-2.58 (m, 2H), 2.64-2.7 (m, 2H), 3.32-3.44 (m, 4H), 3.5-3.58 (m, 2H), 3.6-
3.64 (m, 2H), 6.72-6.79 (m, 2H), 7.14-7.2 (m, 2H), 7.38 (s, 1H), 7.52-7.62 (m, 3H), 7.64 (s,
1H), 8.12 (d, 1H), 8.44 (s, 1H); Mass Spectrum: M+H" 538.
25 g) The product gave the following data : NMR Spectrum: (CDCl;) 1.98 (s, 3H), 2.02-
2.12 (m, 2H), 2.39 (s, 3H), 2.58-2.62 (m, 2H), 2.74-2.8 (m, 2H), 3.5-3.58 (m, 4H), 3.6-3.66
(m, 2H), 3.66-3.78 (m, 6H), 6.98 (d, 1H), 7.08 (s, 1H), 7.2-7.26 (m, 2H), 7.44 (s, 1H), 7.58 (s,
1H), 7.64 (4, 1H), 7.72-7.78 (m, 2H), 8.24 (d, 1H), 8.44 (s, 1H); Mass Spectrum: M+H" 554.
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4-chl oro- N- (3-fl uor o- 5- nor phol i nophenyl ) benzam de used as a starting
material was prepared as follows : Using an anal ogous procedure to that
described in the sixth paragraph of the portion of 30 Note a) imredi ately
above wwWadv/45853concerned with the preparation of starti ng@CraisEmicadis,

4- chl oro- 3- (5-chl oro- 2- ni trobenzam do) - N- (3-f | uor o- 5- nor phol i nophenyl ) benza
m de was 1 0 JUL 2003 WO 00l 55153 PCT/ GB00/ 00912 -105 reacted with

N- ( 3- et hyl am nopr opyl ) - N- et hyl anmi ne-8%-gi ve

4-chl oro- 3- (5-chl oro2-ni trobenzam do) - N- (3-f | uor o- 5- nor phol i nophenyl ) benzam
ide; NVRyamgsdgum (DVBCQdb) 1.62-1.74 (m 2H), 2.25 (s, 3H), 2.46-2.49 (m
2H), 3. S, 3H), 3.12 (t, 2H, 3.55 { t, 2H), 3.69-3 .74 (m 4H), 6.58
(d, 1 H} [5-63 59)(ﬂiu,ord.bd'lhzanﬁd(&&-(ﬂtﬁhﬁlph&nyl]ﬁ-ﬁ[&ﬂ&tﬁylb'merﬁﬂ)):l-71)69 (d, 1 H, 5
7.82 (d H) , ; Mass Spectrum M-H+ 599. Using an anal ogous
pr oceduté- ‘{‘BY@T%{“‘E%@&‘PI'%% in the | ast paragraph of the portion of Note a)

i medi at el L ofr startin

mat eri al s, Y gtg oro ?\ﬁ{ éé}ﬁlcgg)?@g FWF?‘%%HQ%W cgﬁqzﬁﬁre Jf ?
5-[N- (533-lwiahﬁh@emrﬂ9tm'@h¥ﬁ})l) Bk(mdwﬁpmefa@in-zyn414-amaﬁa5mmomn-bmqmsdg was
reduced to give 3- am no- 5-[ N- ( 3- net hyl am nopr opyl

N o Pyt e 46 8 6nd mAS TGk LB (50 ud)r@dahwplm priephe s Yok e
Mass ~ect

MESS Sp@BE’WHheHmEf_ﬁurg%@r A | Ehelﬁu -I;gr% v%sov(vja%ﬁed with & sa tec? aclu%\f)mug godd ata
3 {3- [ Noiearbbhate rs@hﬁoﬁ‘aﬁ@ el dr%ﬁ@ﬁ%l&kﬁa@%@%&d PRREY baas thus obtained the title

8-[ N- (3-di net hyl am nopr opyl ) =N net hyl am no] - 3, 4- di hydr oqui nazol | n- 4-one
Usi ng acompaindg@ult g) ;Mﬂaﬁmt(wsqi@@mﬁeﬂﬂ)m EX 1Bl 21.453- @npdil))o

5. ror B3 AT ) G R b ML 7 D5 PR TR SRS 10hne

reactio ?H?%ﬁ%s %% M5 R igpd by col umm chromat ography on an isolute SCX

ion exc ange ISTng initially methanol and then a 99:1 mixture of
met hanol and a saturated aqueous ammoni um hydroxi de sol ution as el uent.
There was thus obtained the title conpound Mass Spectrum MtrH+ 559. The
3- {2- anExample 9 (3 di met hyl ani nopropyl ) - N- et hyI ani no] benzami do] 25

gtég;; Iegogg ?Jg ha(ljnla\ogo sh Sr%eciure %r’r{ (&jescrub §(a1%p e 6a rting material was

15 3-[5-(3,5-difluorobenzamido)-2-methylphenyl]-6-(4-methylpiperazin-1-yl)-

3.4-dihydroquinazolin-4-one, 3-[5-(3-fluoro-4-trifluoromethylbenzamido)-2-methyiphenyl]-
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one or 3-[5-(3,5-difluorobenzamido)-
2-methylphenyl}-6-(4-methylhomopiperazin-1-yl)-3,4-dihydroquinazolin-4-one as appropriate
was reacted with the appropriate amine to give the compounds described in Table IV.

20 Table IV

P

(R, _
N H
No. R, (R), Note
I | 6-(4-methylpiperazin-1-yl) 3-fluoro-5-pyrrolidin-1-yi a
2 | 6-(4-methylpiperazin-1-yl) 3-fluoro-5-piperidino b
3 | 6-(4-methylpiperazin-1-yl) - 3-azetidin-1-yl-5-fluoro c
4 | 6-(4-methylpiperazin-1-yl) 3-fluoro-5-(3-pyrrolin-1-yl) d
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Oxal yl chl orrde (0.51 g) was added dropwise to a stirred m xture of |
3-chloro 2-nitrobenzoic acid {0.694 g), nmethylene chloride (50 m) and DWF
(a few.dro 5) whi ch had been cooled to OC. The m xture was all owed to warm
to ambieR0¥fberature and was 30 stirred for 4 hours. THeSBWWPR was
evaporated and the residue was dissolved in nethylene chloride (10 nl) and
added dropwi se to a stirred m xture of, 3-am no-4-chloro 1 0 -JUuL 2003 WO
001 55153 PCT/ GB00/ 00912 - 1 b N (3- “Bfdor o- 5- nor phol i nophenyl } benzam de (
1.0 g) .and pyridine (20 rri) The resultant m xture was heated at 80C for 16
hours. | Nee |sol vent was e(/fempr ated and the resr due we®)di ssol ved il MNote
net hyl ene ghloride (50 nmd) and water (50 and_stirred for onelhour] The
resul t and (ﬁ@“dnﬁﬁéﬁlpﬂ?qr‘ﬂéﬁ -AvD) washed with %veﬁltuéfo Ameogheling| et hel ahd|dried
under yatctt was—thus—obtained : :

4-chlo 053 (G'S&CIHthrrg)ﬁfr?ﬁ'?rl&ﬂinzam do) - N- a%'rqqrﬂlb?lg}g'%ﬁ‘%“%f’?lﬁ%henyq ) benzam
ide ( 7 I})l\‘ﬁp}l]b)du - 3747 H, .
6.48 (4. 71 |-y eoplncea BP0 % > Pupp- S Pvelitin Pt 2, 7. 89 (d)
1H, 8. 94 (6d¢4-thethylhofhoptpetazin-1-y) , 10. 27 :Q-ﬂuoﬂo Fpipetfiigo (s, 1 H); Mags
Spect r um H+ 533 and 535 A mixture of
4-chl oro-3-(3-chl oro-2-nitrobenzam do)-N-(3-fluoro 10

5- nor pdtenophenyl ) benzam de (0.51 g) and

N- (3-di net hyl am nopropyl )-N-nethylamne (2 m) was stirred and heated to
100C fqf 16 mgﬁéducﬂ'é‘ﬁ/erﬂléfd!ro’%wﬂgaatﬁONMﬁ\ SHRErBAUTSISON, P1 WD) (m, BB,
resultant solid was Tsolated, washed in turn wih water and di et Hyl “et her
and dy i2dit @iy, 2uddeuidt)al.040L3 (Mhep 2is2.6 ims 48t B2 8B (m, 4H), 6.84-6.89 (m,

f'ﬁfg Dobed i H ZAG T hedTh,. r?'oy' é%ﬁpofigﬁ R8s el sa e .
DVIS 8 { 2.1 S 2 2.69 3 3.03
(0 oy 02 Gorihs Mt Shectilln: M7 ke, B0 B 2 00 20 5% S5 S o
2H) 7.4 ( dChelpréduct gaveaRe Gtlofwing dkdh,: NMR S(Iﬁctrdml'QDM'SC&@) (.92-158Hn, 681)08 (s,

1H, 10 32 éH 1 H; Miss Spectrum MHt+ 613 a A m xture of
por t i or?-Q(s2BHY L. 2, -’éfﬁ)e 2r?e§r2ar5|(ar, 45y, Hbt-di2Adm, 4It10,0)6 Bb(ql alc!i)u?r%m délr)bbaé 20

T T I e R

filtratves Speewugivdiatsgsaceous earth and the filtrate was evapor at ed. The
reaction product was purified by colum chromat ograghhy on an isolute SCX

i on ex@hangeﬂ@cnr@rdmt gaverihe follawing dgtarrdlass Spectang; 53799:1 nmixture of

There vils- 1t niIE RpRuH Aok tod Polfcine AR R SR R o oy ) o 2
N- et h -. b de {0.102
o neeryr(il ggectrumaé?v%e]mé&&lﬁw%hg%ﬁ %%r%eemnﬂqm?{ﬂds)g H;%?Zfzim%e(% vy

2. 561§ ) 3H)3, [R(37F1upto-4- leﬁjluoranﬁﬂryﬁ)ehﬁar(llﬂo)-al-@wthﬂphemly:6 (@rmetliydpipetaizBO (s,

1 6. 48- 3H) 8-7.24 1
7H§2 (d-yh- 3H$ ﬁé\Yé'@quglaqu -Onﬁemim ozhfe ajere h@t%&t%esmeﬁé?ﬂﬁﬂzﬁfgeé(@d v
Spectr uflle d%‘gquct BA the folldwirg Hatz : FHAR Q@Qo@%?éﬂﬁ*“soalﬁoﬁé@ﬁ)ez.%(s 3H),

PCT/ GB

3-[S-( zzclzlenrmpu{)r 2186-2y960at, ka)yBamam (na, 4@)1; ByHhBh(h) 418), (7478 (| Ziyopi per
azin 1- 3,4-di h dro ai nazol i n-4-on an anal ogous procedure to that
descri by@% (Sn2E )k m34¥1% &0 (b 2H), 10 53 (s 1H); Mass Spectrum: M+H™ 607.

20 g) 3-[5-(3,5-D1ﬂuorobcnzam1do)-2-methylphenyl]-6-(4-methylhomop1perazm— -yl)-

3,4-dihydroquinazolin-4-one and pyrrolidine were heated together at 95°C for 16 hours and at

105°C for 4 hours. The product gave the following data : NMR Spectrum: (CDCl,) 1.98-2.1

(m, 9H), 2.19 (s, 3H), 2.58-2.62 (m, 2H), 2.72-2.8 (m, 2H), 3.24-3.32 (m, 4H), 3.58-3.62 (m,

2H), 3.68-3.72 (m, 2H), 6.32 (d, 1H), 6.76 (d, 1H), 6.82 (s, 1H), 7.2-7.3 (m, 2H), 7.44 (s, 1H),
25 7.6-7.68 (m, 3H), 7.78 (s, 1H), 8.19 (s, 1H); Mass Spectrum: M+H" 555.

h) The product gave the following data : NMR Spectrum: (CDCl,) 1.52-1.74 (m, 6H),

2.02-2.1 (m, 5H), 2.4 (s, 3H), 2.58-2.6 (m, 2H), 2.76-2.8 (m, 2H), 3.18-3.28 (m, 4H), 3.58-



10 JUL Zuup

S .
2- met hyl phenyl ) - 6- (4- met hyl honopi per azi n- 1-yl } - 3, 4- di hydr oqui nazol i n- 4- one
vvas reacted with 2-chl oropyridine-4-carbonyl chloride to give the title

nmpourtd© 0FASSpect rum (DVBQd~) 1.84-1.96 (m 2H), 2. OGPQ'B’GBWNZZ 29 (s,
3H) 2.42-2.49 (m 2H), 262268{m2H) 3.53 (t, 2H), 3.58-3.64 (m 2H),
7.22 (d, 1H), 7.34 (m 1H), 7.44 (m 1|;|) 7.58 (d, 1H), 773778(m 2H) ,
7.82-7.86 (m 1 H), 7.96-7.98 (m 2H)878. 50-8. 62 (m 1 H, 10.68 (s, 1 H;
10 Mass Spectrum MH 503 ~; 505. The

3- (5- aBig2an 2@13198%7@% }2}5} (%{métm) ba8wp) ey, ai8r(s,IrH)| ¥.2-7.32 (m, 2H),
34d|hydrqu|nazo i n-4- as a starting materi al repared as

o | owd 24 (o HEE dr BOB{ASHIR e fiy b At 1 oL AP Speeumrg B AFr obenzan de
(5 0), N—rrethyl honopi perazine (9.28 m) and DMSO (4 m) was stirred and
heated to 80C for 15 4 hours. The reaction m xture was cool ed to anbi ent

t enper @Exdnfhiang poured into water. The resultant precipitate was isol ated,
washed with water and with diethyl ether and dried under vacuum at 40C.
Ther & delS-Dibenzaforan-dadcarbonylamino-2-methylphenyl}-6-(4-methylpiperazin-1-yl)-

N (2- - S-ni trophenyl ) 5- (4- net hyl honopi perazi n-1-yl) - 2 mtrobenzam de
(5 42 )MN«\VE f‘ﬂ'rﬁ"@BR/BOd) 1.82-1.96 (m 2H), 2.26 (s, , 2.38 (s,

2.42- 2. 3.67-3.71
(m 2 gﬁgoaﬁﬁ%n%ﬁ% ;2B e e @H%W@@@rf%&f‘% 05 (d. 11,
8.S5 (3,4- dlﬂi)/drolqﬁmlxﬁol(rm ohkl(0. 1 658 FinIPRIR (0Ll ) Mrds*addiddHto dstittediixeurebf t he
material so obtained, 10% pal | adi um on-carbon cat al yst (0.54 g) and
met han&ibepzofgranm-Farhaxylia aci¢ (41 gh@sisorrapyatindapiner(@.16# mijdr ogen gas unti |
hydr B090 B BE oG B8R Ty PTDE s0Rl Ry St MRSk fSRAG0RbhoBRlIT0 L1k ) BhE V2

evapor at aine
N- (5- amMP-(8:518L Ayl BeaeNdtiondn iiire Qvad stided Bt diyhi BRBRbaHAZ o 1§ hvlsbermeam de
(3.64 g); NWMR Spectrum (DMsCdb) 1.8-1.92 (m 2H), 2.04 (s, 3H), 2.25 (s,
3H) 2 nAig0Re B@s dmlteQ Mith wats7airl (e r¢sujtaRigpli Svasmt@ia V(anipedzn)tumsmh gans (m
6 6. 37 m.3 H), 6.84

(d 1 F’ﬁ‘g dé‘@i ragd ﬁveé @n%@e@unaaﬁégwﬁgresﬁ e R LA A i xt ur e
of the b e(thM Nt r .3 9lay
acet i ccggitpggl:ldcai{o %Rﬁ N(Mgn c<éﬁ‘&dz}lnol 5(7)% )rﬁwé\%agﬁs%irﬁggﬂmr%}shgégt(ed to 70C
for L% 7hdumns,. 7Ha 1183 gop, dHYLSB. hidy ¢y, d)Hb],IEbI] @, aHl)cB So(dytlEN A 2D(s61H); Maws added
and th mxture s stirred at 60C for 10 J-UL 2003 WO 00l 55153 -148
PCTI GB SL\e%éﬁf"s. The resultant m xture was evaporated. The residue
was dissolved in water, basified by the addition of sodium bi carbonate and
extracted with nethylene chloride. The organic extract was evaporated to
gi ve  Example 11

3- (5-am no- 2- et hyl phenyl ) - 6- (4- net hyl honppi per azi n- 1-yl) 3, 4- di hydr oqui nazo
||n4one(§lszwg!}anqim prerto ed 1rgxqmple d 1.89-1.92 (m 5

pledpy
3 5428 %0-hinos ety P Reagipertu 383 4 By Bihuipdiolinpe, (M 7
:7%632 (Ex S.’:; 51:|h%mfe732 iii%tl(y‘lbheiaﬂ)é --Rietythorddpiperdzifa - {153 ﬂd’ﬁwdrh@ﬁﬁaz%lﬁﬁ%bh@br M H

3-(5-(3- mm@mﬁwﬂﬂmb&(@mﬁryt@pmww%« dihydroqyinhzoiimpd-pee wasn- 1-yl )

3, 4-di hrgdr & ltR ?lzeoaﬂprr]oprla e carboxyhc acid to give the compounds described in Table V.

Table V
25

€
0,
6 N NHCO —@\

<
N H

(RDm (R)y



Usi ng an anal ogous procedure to that described in Exanple 5, 3-(5ﬂ§h985 2003
2- et hyl phenyl ) - 6- (4- met hyl honopi perazin-1-yl) -3, 4-di hydroqui nazol i n-4-one’
was rea th 3,5-difluorobenzoyl chloride to give the title conpound

ﬁ?g?ﬁvglfbwsoaes) 15 1.84-1.96 (m 2H),

NVR Spe 2.05 (s, 3 BFI/GBOYRONZ 3 )
2.42-2.5 (m 2H), 2.62-2.64 (m 2H), 3 .53 (t, 2H), 3.58-3.64 (m 2H), 7.24
(d, 1 H, 7.38{m 1H), 7.40-7.44 (m %H), 7.48-7.54 (m 1 H), 7.58 (d,
1H), 7.64-7.67 (m 2H), 7.75-7.78(m'fg-|)', 7.96 (s, 1H), 10.49 (s, IH;
Mass Spectrum MrH+ 504. 20 Exammte 17 Using an anal ogous procedure to that
describpwolp Exanpl e 10R')t he appropriate (R), Note
3-(S-anno=-2-nethyl phenyl ) -3 4-di hydioquinazolin-4-one was reactied with the
appr opr| at e éa(f‘ti@i‘(@lb’lpépeéﬂl’éﬂtbd) gi ve 1 ﬁén%@?ﬁ)’o%ﬁh@“wescm bed in Tabla V11.
25 30 35 Wo-Q0+-551535 06+-0691+2—189—TFableM-+H—M O N
~ NHCO D 2~R 6n(14|\1inﬁhylp1perazm“l’-tff 3: (h’ﬂuorop‘ﬁenﬁ}' b
No. (R ) N0t @16 1,h IBh ARz N- T ¥} Fpfhuor enyT aZo- (4-Tetrhylpr pgragi n- 1
-yI)3,4~nethy%§néd|g&@%ﬁenylgyz (4-nvthy|%|5gra2|n 1-yl) 3, 4- trlm t hyl epedi o
xypheny| c464 e44rmatthylpppepatindiyl) 1- yl ) 2 32ydiopstdylokenzof ur an- 7- yl d56- (d- et hyl
pi perazin-14yl}2-pmethyl -2 3-di hydrobenzofuran-7-yl a66- (4- met hyl | n-1-
yl)2, 2-di ﬁet ﬁ%mﬁbnﬁwe@a@mflw ( 4 e a;cwnl@p@pyhgéyéznﬁhquw ) di ben';ofﬂar ah-4-y
|g86'(4 T Tyt OO Her-eRyH hgv —r ﬂ’e{h ]I P e'aZln‘l—‘” )5'(
3-chl or opﬁenfr()dfrﬂ?‘gﬁ&@?ﬁ"iﬂﬂ]z4 met 1%?%@ i n-1- yl )5T(4 chl or phgny ) fur
an- 2-yl 63 J. VAWK T 4- met
hyl pi per azl n%zm Eﬁﬁ"ﬁ*‘("?&ﬁ enyI )t gh;’”“ﬂ% mé%’diﬁl’roﬂ?ﬁﬁ%} Bl perazrn-fL-yl)
4- (4- mef hgx mawirh?tyx@aaﬁn-mm% (4 m{n hyd@ma&rsaﬁiaaolilmm}ﬁ) phenyl ot pi azo
| - S-yl nL58- (14- net hyl pi perazin-1-yl)dibenzof uran-4-yl 0168- (4- et hiyl pi perazin
-1-y|)1-f9uqﬁdﬁyhngBHmﬂandzﬂh 1- y| 13frhaerpheling 186- plpera2|n | -yl di bepzofu
r an- 4_ y I U Notaoac 2 _Thaoa nr nnlllr\f ﬂﬁ\l tho faolloawina dat a— I‘m\ ‘n_’(_rlL 4
(DVBO-) 19, g-(Eametsppipaasn [nd) 37y | 30lupro-5-5fluoromatly! "3 233 (m T aH,
4.18 (sf33Hg: (4-methyPiperaZin ‘i% 757 fi—qgtréh"hro‘fﬁpanyloxy k

12 | 6-(4-methylpiperazin-1-yl) 2-methoxy l

13 | 6-(4-methylpiperazin-1-yl) 3-ethoxy m

14 | 6-(4-methylpiperazin-1-yl) 3-(1,1,2,2-tetrafluoroethoxy) n

15 | 6-(4-methylhomopiperazin-1-yl) | 3-morpholino 0

16 | 6-(4-methylhomopiperazin-1-yl) | 3-fluoro-5-morpholino p

17 | 6-(4-methylhomopiperazin-1-yl) | 3-morpholino-5-trifluoromethyl q

18 | 6-(4-methylhomopiperazin-1-yl) | 3-(2-furyl) I

19 | 8-(4-methylpiperazin-1-yl) 3-morpholino S

20 | 8-(4-methylpiperazin-1-yl) 3-fluoro-5-morpholino T

21 | 8~(4-methylpiperazin-1-yl) 3-morpholino-5-trifluoromethyl u

22 | 8-(4-methyipiperazin-1-yl) 3-(2-furyl) v

23 | 8-(4-methylpiperazin-1-yl) 3-(4-fluorophenyl) w

Notes
a) The reaction product was purified by column chromatography on reversed-phase silica

5 using initially water and then decreasingly polar mixtures of methanol and water as eluent.

There was thus obtained the required product in 33% yield; NMR Spectrum: (DMSOd,) 2.04




1.~ J UL Q03 wo oa/ssls3 - 110 PCT/ GBaa/ 00912 7.75 (d, 1 H), Y0glUly2003
H, 7.87 (s, | H, 7.95 (d, 1 H, 8.08-8.11 (m 2H), 10.49 (s, 1 H; Mass
Spectrum MH' 542. b) The product gave the followi ng data : NVR Spectrum
(DVBOdWoaoe858s, 3H), 2.25 (s, 3H), 2.50 (m 4H), 3.26 KoWGHéd092 12 (s,
2H), 7.06 (d, 1 H), 7.41 (d, | H, 7.49 (d, 2H), 7.58 5 (m 1 H), 7.65 (d,
2H, 7.88 (m 2H), 8.08 (s, 1 H, 10.23 (s, 1 H); Mss Spectrum M-H+ 498.
c) The product gave the follow ng dat8%- NVMR Spectrum (DwMsQd~) 2.0S {s,
3H) 2.1 S(m 2H, 2.25 (s, 3H), 2.~-3.35 (m 8H), 4.2 (m 4H), 7.6 (d,
7( i}@b 2] |7|)(s 37H)4§ 5(§a(&1F%H)S73 @5@731@557(%(&“&14)777726@71&5 {09 (2hiy), 8.1
{s 1 ; pectrum e product gave t he
foll ovmlr@gS?.d(at BH) Sp_etrumuMﬂ{ DPGBOd ) 2 05 (s, 3H) 2.3 (s, 10 3H), 2.55
(m 4H), 3.25 (m 2H) (t, 2H), 6.98 (m 1H), 7.39-7.49
(m 3H), 7.5eher2-gethony- %ﬂ?enyweazwﬁﬁcwasedﬁsast%@ng Djaferiad Wys pEepanqd)as Mass
Spectrtigho&/gl—j 496. e) The 2-nethyl -2, 3-di hydrobenzof uran-7- carboxylic
acid, used as a starting nmaterial, vvas obt ai ned as described in
Monat schef t eMethy] (diaa @469&91?,wa%aaded&8?a SBigred mTherdeﬂ@tﬁ lﬂﬁy@rok!;ae fol I owi ng
dat a : NNRSectrquF%DIVBO&— 1.50 (m 3? , 25 (s, 3H), 15
2.55 (rﬁphﬁﬂ)y beazczzse( giHpotasgugocaghnazeH(p; OSglznd[aaetozxpi)(S né)agi{mreaqapn 7. 41

1%y 2 oniadird Subsipinion B il 812 S Royptsr e stisth Rs FiAboriistand e eegefﬁ'%m% o7 (s

aci d, % StedBephédnl dii ABER hA watdleThe Bt Og%hi&%aﬁwm d ReE8 D an
Tetrah dron, 1982, 38, 3673-3677. The product gave the follow ng data NVR

Spectr wvapér@tﬁﬁxj tg)ve:la ﬁﬁxt(n’q ofl (ﬁlr@ starlmg mz(temal ﬁrhd) memyDBn(esho@H} phényaberzeate3H) ,
2 5 m I—? 38 (m H? 7. 46
%Thl?“B’Z U(waafiassolvech@ HM&(I (ﬂglb amota@l@gcqréonaie 49;6061@ apd dime hi/l

I\S/EZ(S:t - OTHEHTO A7 B 3o pldeg AT RERENEL: RBYGr M@ B YRR BRARC DY,
(m  2H}1L6 BouR- ZThémiktire Wb parﬁtx(ﬁ&d(&twe’él'ﬂ)ethyBa&&tBaﬂwém ?lré orgﬁnﬁ@ak{ase 1H),

7.38 (d, 1H), 7.4-7.5 (m ,751761% H, 7.78-7 r‘% H, 8.01
25 (s, \c{asrq}rledﬂ\éa964)919d(emp024t§d toggippmethyl nmthoxs ?epla‘:rwben;ow( 16)8 gbags, 1

Spect r T o Speckil GREOGH A8 B0 b6 (S TG P G807 13 5T
(m Zl5l}(d 2&1‘?2 2.66 (m 2H), 3.53 (t, 2H), 3.58-3.64 (m 2H), 4.12 (s, 2H),
7.24 (s 7.32-7.43 {m 4H), 7.52-7.61 (m 3H), 7.72 (d, 1H), 7.8 (d,
30 1 H), 7.8 ixtue ofithe ma@@'amog@ta(nmd 2N)aqu®u$80c[ium hydryxida golugor( €, mi), H) ;
Mass Spl%gt raulljcr)\[l‘I (1%{I+ ml_f+ anc? (}HF @3 ml? was stlrrec? at amblcnt temperature for 16 hours. The
organic solvents were evaporated and the aqueous reaction mixture was acidified by the
addition of 2N aqueous hydrochloric acid solution. The precipitate was isolated, washed with
20 water and dried under vacuum at 55°C. There was thus obtained 2-methoxy-3-phenylbenzoic
acid (0.395 g); NMR Spectrum: (DMSOd,) 3.4 (s, 3H), 7.25 (t, 1H), 7.4 (m, 6H), 7.62 (d, 1 H),
12.92 (br s, 1H). ‘
b) The starting material 3-(4-fluorophenyl)benzoic acid is described in Tetrahedron,
1997, 53, 14437-14450. The product gave the following data : NMR Spectrum: (DMSOdy)
25 2.02 (s, 3H), 2.32 (s, 3H), 2.42-2.49 (m, 4H), 3.25-3.29 (m, 4H), 7.28-7.38 (m, 2H), 7.41-7.48
(m, 2H), 7.57-7.84 (m, 3H), 7.84-7.88 (m, 5H), 7.92 (d, 1H), 8.06 (s, 1H), 8.19 (s, 1H); Mass

Spectrum: M+H" 548.

c) The starting material 3-(2-furyl)benzoic acid is described in Tetrahedron Letters, 1998,
39,4175-4178. The product was purified by column chromatography on an isolute SCX
30 ion exchange column using initially methanol and then a 99:1 mixture of methanol and a

saturated aqueous ammonium hydroxide solution as eluent and gave the following data :



WO 00l 55153 PCT/ GB00/ 00912 - 111 i) The 10J_UL 2003
5-(3-chl orophenyl ) furan-2-carboxylic acid, used as a starting materlal wa's
obt ai ne‘g 2@ ﬂsicrlbed in Chem Pharm Bull . , 198l , 29, 2420-2430. The
productVgA¥aSIhe foll owing data : NWVR Spectrum (DVBQOd~ )PQT/G;I?O?’%"”% , 2.22
(s, 3H, 2.47-2.5 (m 4H), 3.25-3.35 (m 4H), 7.28 (d, 1 H), 7.38-7.48 (m
5H), 7.62 (s, 2H), 7.76 (s, 1 H, 7.84(m 1 H, 57.9 (d, 1H), 8.08 (s,
2H), 10.38 (s, 1H); Mass Spectrum MFH+ 554 & 556. | ) The

ic acid, used as a startlng material, was

5- (4-chl or ophenyl ) f ur an- 2- car box
obt ai nmaim_nmmawébz 5 Ca0VBS? 25 (3 AHRE A0 (oheld ) 2ChE(mPHaY. m

Bul | 9 42 3 T

Spect 1 (HiZ COMBOLC 6 085 (22 @lyiD BB - 008 O3 Ak SR 45 5
(m 4H)79&d,2}1)9'8.0@-55&')11&1),7&1329(5?-1141@, iomo @W%;M%%@ctnﬁﬁbM@ 56063 (s, 2H),
7.75 (s, H) 7.84 (m 1 H), 7.98 {m 2H), 808 (S, 1 H, |I 0.34 (s, 1 H);
Mass SpBct r urhe pybdtict govk e S&lGowik} ddtae NivIBARpettramy (aDMSé)d‘(,))l 59—\/1:1.8’1@1 d’ﬂ{)a NI\/R
Spectrum

(V=) 2, 04 (i 3% 2,46 (s, 3H), 2.47-2.5
{m 441847 1 98 (gt 2513,3.04 €5, 3H). 2.2 (s 3§D, 3145-2:3 (B #HR53-24m3- 2@,4;11 4*71)743867-4592(m
sy o g7 8 el 1700 Sy, 7830 S 2200 IRPROZRE I iy

205(51H)3M_a&8ﬁr_®jM3ﬂ)538 47-2.5 (m 4H), 32-33(m 4H) , 738753
(m 4H), 7.61-7.65 (m 2H), 7.72-7.8 (m 4H), 8.08 (s, 1 H), 8.22 (s, 1 H),
8.47 (s, 1 Fhhe oydopentylaxylenzaimseid Ssetasastartingmnatgra vaspreparadasThe pr oduct
gave tt}e foIIovm ng data : NWMR Spectrum (DMSOd~) 2.05 (s, 3H), 2.23 (s,
oy Y55 (m 4H), 3.2-3.3 (m 4H), 3.7 (s, 3H), 7.01 (d, 2H), 7.43 (d,
1H) 1@ 48 (Sl 11&@d189b3nﬁd1é;;féﬁdﬁ@i6%@g) “legédezit%a(éﬂ'reaﬁlxt@e g2 (s, 1 H),
8.0 8 ~, Mass Spectrum MH+ S66. )
n) The c&eh»pem;zh@h(&thnl&,m&i)é 35h§cchw>anx§xtoa¢e @Jc]7cg) ety lplsosphisie 46 ¥B mg) amd eri al |
was obt d as described in Helv. Chim Acta, 1966, 49, 2466-2469. The
productﬂégzg)qfﬁg 48| ROiR &naa%wre WRStSFRI At pbient iReESreon ks pursafipe 2 22

St iy et gt ek,

(s, 1H)chrdfatdgrapBy o Kilica Weisg 1s‘5ﬂl€£éxiéla§1eldﬂhH+TWwa@ihu'§hBtamed(Bﬂ€}t] gave the
follow ng data : NVR Spectrum (DVSQdb) 2.05 (s, 2 (s, 4H), 7373
5 (ml51- Pyelonen@dqxséveeeﬁatesﬂéiﬁ gﬁm MHH 2952 (d, 1 H) 8.3-8.4

2 10.6 t . 5153
Plc_ZDT / GB0O/ 0(() én lxﬁioyags’&?ﬁ ggggucf |>ﬁg;a(atf\alnea?t bt’raorfefibm]ﬁ ng é(-Joa . N%dé%le@ rum
{ DV5Cd "§01L21095(4(2$ mg Hheth@no’i ((ﬁ@ ml PAid, wé’te15652m§5va(sr§hnéh‘|)1t arfibibft t@ ex%H)re for

m

7.3-7.65 (m 9 (s, 1 H, 7.95 (d, 1 1 (d, 1
H), 8.3 heurs. 1Th+; mlat@reawqeevamouansed andsﬂ@e @g@@e M@ﬁrpamnﬂnecshche@) methylene

3, 4. ) PR AP g Sy SO TR RIS Rty |1

r eaCtZD%d%c‘?Mfé adi@Soldtidn atrd dxédbted with methylcne chloride. The organic extract was
en- 1-yl car bonyl am no- 2- net hyl phenyl }-6- (4-tert-but oxycar bonyl pi perazi n- |

-yl') 3, devdporptido (ihiercawad thns dbtanmdﬁknyckopmisldmybatmmb awid (0.804g) DiMRed sol ution
f hyd hi d th cl t t ent - I

or ot oct Sastms (oMt Fabur T, Sfofdctd G S Ao 0By BIA & IR -
S t 3.5 4 4.18 10
pec r”’?“%’%%%w%?(@éﬂ’?% Fﬁ@gﬂﬂ% 69- 7. 81(?]m ZDH) 7.9153.0 (m
3H) 8.41 (SThdidactiéh &3dlﬁcﬁ waklghrifidhbg cOhmnt chisomatdptaph 28 reviised-phase silica

3- (5-am no- 2- et hyl phen -6-(4-tert-butoxycarbognyl pi perazi n-1- yI)3 4-di hyd
roqu.-ﬁalz%mg Wlt@lb(n‘eatﬂfs then éecseaémgbh@olﬁramemu&e ofyaisthgpelpndopataasielisndns : A

m xt ur e net, h n n'

15 pi pe}‘ z?‘ﬁr e(dé)r?guéé)ga E{{}%%l} g%lg?a SNIG&@ Birfin Q%i ﬂ?qdﬁé@q%@c for
2 hoursj 6Ihe7mreft41{)e1\ee§95:gﬁlm) tze)4a(§b31em memmusez emal Py ner3 38Y(m,

wat er. The resultant solid was 1solated, washed in turn with water and

di et hyl 418),3e81 @n3HY 7.6 dubid 7. 300w UH) ot ABBIC2HT RS B7\adnt, BER, DBT-iS2ch, .
N-(2-me ni yl) tr i yl benzam de (4.88 g); NWR
Spectrumy(%w) 5'6213 (EQ@QQ&SP#—MM% gé8143 (m 4H), 7.04 (m 1 H),
7.14 : a tefh1is8- 53 (d, 1
H 13(6)d14 (s ef'hé'% lf[)yZl %ﬁn&ﬂx%gcﬁ%ﬁ%ﬁy%mac@ dﬂkda@ Qfartirth matetihl is

2-(tert eﬁnﬁmwjﬂmmnytbleﬁpmmbp&@iﬂmﬁml ﬂ"nnthgl(@ox‘ﬁ“&llgwnmabKatgdem to a
m xture of N-(2-nethyl-5-nitrophenyl)-2-vitro-5-piperazin-1-yl benzam de
(2.5 g), triethylamne (I .7 m), water (30 m) and 1, 4-di oxane (30 m)
and the reaction mxture was stirred at anbient 25 tenperature for 16

hours. The m xture was diluted with water and the resultant solid was
i solated and washed in turn with water and diethyl ether. There was thus




TV JUL U3
fl ,J UL -2003 WD 00155153 -113 PCT'/GS00100912 The material so obtained
was hydrogenated in the presence of 10% pal | adi um on carbon catal yst using
an anal ogous procedure to that described in the third paragraph of the
porti orWO00ENARpl e 5 which is concerned with the prepar aPEBEBEIOMArt i ng
materials. There was thus obtained
N- (5- am no- 2- net hyl phenyl ) - 2-am no-5- (4-tert-but oxycarbonyl pi perazin 5
1-yl)benzamide in 96%vyield; NVR ~ect1¥m (CDCl~) 1.5 (s, 9H), 2.21 (s,
3H) 3.0 (m 4H, 3 .6 (m 4H), 3.65 (s, 2H), 4.98 (s, 2H), 6.47 (m 1 H),
6. 73 ( dor mdaybe p rﬁﬁﬁ»‘r%d ﬁ'@’m @i, 3-Hy dkdx¢-d.méthbltyberizdble (sing dndibgoué podedureb td) ;
Mass Spectrum H* 426. A mxture of the material so obtained (2.12 g),
tri et hythossrdesofierdnnNot¢ dYabpvaifgr, the breparation o€ icy clapenty o8 ybehzaic)acahd et hanol

Corutl oS (P FeRS i pans 35S futiBed R et Ryt ety Bp et dE it o
60C forus]1 ﬁ‘l Hﬂ e i AHAURGT dRALabin Qgr Il%ﬁﬁgét&l@% Qﬁ/ﬂéﬁ%hgeanﬁ%dééﬂag%l&n@ M 2.5

m) was adde e m xture was eated to 60C for hours. The

r esul tafite psnnﬁaairmodm ga:mhettblto@magrﬂata rafNMR@cmxmr @MB@d@)@p@(@BHQI, 2.0%e
re5|due was di ssol ved in and extract ene chlorlde The

or gani c(SpHake-2rels. i), 8(1‘5513(18 (Iévﬁlébﬁa?i ad> (IFhéHl}ra’]t %3‘7417 (§b 35‘6{%5%8615 15 was

fi | f
ot byl et ot P e e B Eng P 20 104067 s M Solludn e 581.0
3- (5- angyno- ZTH@ieaawlmﬁamh& Qvak putified bpuémwp@fr&ﬁms%ﬁba?bmwer&edydh)as@slﬁcéiI hyd
rogui nazol i n-4- one 1.51 g); NMR Spectrum (CDC (s , (s,

3H), 3.@&ing mptlarlbf)watSr BE ttum dma,slnzly7rzol{nsml>2m$ OSrnsela(ldl ang vmt;‘r B.chen.m 1
Spectlplﬁli‘e %ﬁlmg:%rogf%cé gaYe)tﬂ]e fgllo@'mg data lél\lﬂl Sznecfrum ﬁ?M(S%d(,) 2. '5% (s, hﬁﬁ 2.22
3- (5- Am ]‘?H)’-*z@* @x'(HPQHX'z)%ﬁg( 4R, 9031 @t(%Mmfﬁ@WY4ﬂr SHAZY B dr ¢ 3. 41yl hyd

roqui nazol'i i-4-one wWas Used as a’ starting materi al 'hi tial redction
product 7.%&%.82 (m, 2H), 7.88 (d, 1H), 7.92 (s, 1H), 8.06 (s, 1H), 10.55 (s, IH), Mass Spectrum:

3-[5-di benz+of ur an- 4-yl car bonyl am no- 2- net hyl phenyl ] - 6- (4-tert-butoxycar bony
| pi peraM #16}}) 3, 4- di hydr oqui nazol i n-4-one which was treated vm'th a

sat ur at ed soer%g_gijl Bk g%{é}'&g&%@méﬁ%ﬂ%&l_ﬂ%gﬁz&@aﬁa n?éaoisa ar bgﬂ}’a‘?er Qras

t ent - but oxycar e resultant

fol I asi pgp ﬁi@&l@sfol[‘cNB Spectrum (DIVBOdb) 2 07 (s 3H) 3 29 (m 4H) , 3.5 (m
4H) , 7427b(m~H) 7.67 1 H, 9 (m , . 7.95 (s, 1 H,

8. 20- 8. 27 (nMezh@nesﬂplmy( @hloxldeH)l?- Bmgsvwddmﬂ}oa mpdererad gthyM-H 530. 3U

10J U -Iémzu(i)o enzoate ?j 5551 ESprrlci]ine (14%% and methylene chloride (300 ml) and the

reaction mixture was stirred at ambient temperature for 18 hours. The mixture was washed in
turn with water, 1N aqueous hydrochloric acid solution and water. The organic phase was
20 dried (MgSO,) and evaporated. There was thus obtained ethyl
3-methanesulphonamidobenzoate (35.2 g); NMR Spectrum: (DMSOd;) 1.3 (t, 3H), 3.0 (s, N
3H), 4.3 (m, 2H), 7.46 (m, 2H), 7.66 (m, 1H), 7.8 (m, 1H), 9.95 (s, 1H), Mass Spectrum:
(M-H) 242,
Methyl iodide (4.23 ml!) was added to a stirred mixture of

25 ethyl 3-methanesulphonamidobenzoate (15 g), caesium carbonate (22.12 g) and DMF (60 ml)
and the reaction mixture was stirred at ambient temperature for 18 hours. The mixture was
partitioned between ethyl acetate and water. The organic phase was washed with water, dried
(MgS0,) and evaporated. There was thus obtained ethyl
3-(N-methylmethanesulphonamido)benzoate (14.87 g); NMR Spectrum: (DMSOd,) 1.32 (t,

30 3H), 2.95 (s, 3H), 3.26 (s, 3H), 4.32 (m, 2H), 7.55 (t, 1H), 7.68 (m, 1H), 7.87 (m, 1H), 7.92
(m, 1H), Mass Spectrum: (M+H)" 258.
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3-[2-Fl uor o-5- (3-fl uor o- 5- nor phol i nobenzam do) phenyl ] - 6- (4- net hyl pi per azi n-
1-yl) 3, 4-di hydroqui nazolin-4-one Triethyl orthoformate (0.123 ml) was
added t oW® ®tS5t3ed m xture of 5 PCT/GB00/00912

N-[ 2-fl uoro-5-(3-fl uoro-5-norpholinobenzam do) phenyl ] - 2- am no- 5- ( 4- net hyl pi
perazi nl-yl)benzam de (0.31 g), glacial acetic acid (0.0l 6 m) and ethanol
(4 M) and the resultant m xture was he&ed to 76C for 18 hours. The

m xture was evaporated and the residue was partitioned between nethyl ene

chloride and a mattitcaifesk pgiei@lso Sthinkd AONauendisyaubi BHad@tQutidihe
organi ¢ solution was washed with water and with a saturated aqueous 10

sodi um cHilgr indls ethenelt (il 66 mIdiandwaien(Som)) v dtinedpicmhient teripaauesiodddiones
Pi St U o< TR gt Vs g et It adikoth iEPe S R s nd i Bot e

bt ai t I : ) . . 3H),
3055 ( m WofF rédle G OmROHe (i bnra S prsie Which QST vadhédim 519
7. 47 (85 tudirmithAvéier 18], didthivl etheér 81 drivd vhdéf)vacwur® gt 0TC. Thihe, wik thls ¢istainkéd H) ,

10.44 (s, 1 H); Mss 15 Sgectr_um MrH+ 561. The
N-[ 2- f | ubnl-methylmethanesulphapmide)hensoie asid 69 db ) BRI Sneotrummi FIMSOd,) 2.94 (s,

o Coar e ML BRSER Al) DIEELR 168 8020 2100 B ontBily
stirred gggppegof 3-fluoro 5-norpholinobenzoic acid (6.36 g), DVF (a few

drops) and net hyl ene chloride (200 m) 20 which had been cooled to O0C. The
m xt ure Was alllhowesagtion prosiugt was purbfieshty codumeekromatograplly wagewtrsedrdasé sifical
hours., The m xture was eyaporated.. The resi.due was di ssol ved in nethyl ~ne
ol or /10 BERHES WHE 45 CIE0 Getreqs BRROLY P res £F FeCkingl S et tuent
4-f 1 uor o8 iy i Ny MG y. e
chl or 1 de” (¢ DBGTaT ProdGeey € diptolibuing Ltk MARCSRR et eofioid) 208 (FBH)Y2.25

t enper at (s; 8HH.02.4-205 fmy61s), 3TH5e3.89 Xinu4H), 3aS (6\2&D3.81 ad2HNd.3932.58 émi dHE Aels 25
partitioned between neth Ieng chl oriﬂﬁﬁ[and wat g{r. The organi c phase was
washed ws A3 5afrof @y éﬁué 85/ 50aPuile BOOS dED st (SoHtD): dass Spedigisn4) and
evapor at gd.y-They e was thus obt ai ned

N- (4-fluoro-3-ni'trophenyl)-3-fluoro-5-norpholinobenzam de (7.06 g); NWR
Spect riym  ( DVEBEI3)-(131-3ibxfdvisoftidhzolRin-3-y()behzodkHcid dsed a6 Mstattind) matéridBwhd, 1

H, 7.3 (s, 1 H, 7.58 (t, 1 H, 811 (m 1H, 863 (m 1 H, 10.56 (s, 1
H) ; Masspeparadrasdellgwa i) - 362. 30 A mixture of a portion (4.34 g) of the

terial tajined 309 pal | adi um.qn- . .and net hanol = (50
i vas. strrr o tRgarorkesi oA shBH g i drobhy P 4 g 8o
WO 001 55491 3-akdiRobdledateeN8/o§ Gk @58 indlh) 4odimeuiil AR yHti A& .03 @de
catal yst was renoved by filtration and the filtrate was evaporated. There
was t husmﬁudemﬁedﬂwqﬁaﬁﬁmiband theureaatioh amiyiuye Bas stimed 66 ambicph siipaaten feihi de

3.49 .g) , o NVR Spect DVBQOd:-) . 3. 4 3.7/b(m.4H .5 1 , 2H),
6 a1 (A0 8 bRps o sgritisg ek weapd vathgat Rlpectrochiosty g ohigon agf ' )
H) . Mass omaaReStidst Was WHEH l(ﬁ%éo Eeﬂd;éﬁz;af)&méh.aﬁé}‘é‘ wad thi dBtdindPén@dded to a

m xture of N-{3-am no-4-f uorof) n 3-f 1 uor o- 5- nor phol i nobenzani de {1.99

9), 5- chBeBechleroptapahesnihionamedodbdnkzodtd (819 g2 NMR Spattanu ofdME0d])-1129(t)3H), |
,3,3-tet t hyl i h hat e{ V 2. i m
and T he. PaScen At 26 i 2t 7305 PPB A SE CRrAD ekt () e G5, 183 &.
The 10 m ¢ I i pi

e nhiglt\kgfs(ﬁé%\@\sml?ﬁ%gs $lﬁg9m\q@t(ﬂ_Ha}n§b3t‘ngg.esu tant precipitate was

i sol at ed,
25 A mixture of the material so obtained, triethylamine (7.3 ml) and ethanol (120 ml) was

stirred and heated to reflux for 6 hours. The mixture was evaporated. The residue was

partitioned between methylene chloride and water. The organic phase was dried (MgSO,) and

evaporated. There was thus obtained ethyl 3-(1,1-dioxidoisothiazolidin-2-yl)benzoate

(6.99 g); NMR Spectrum: (DMSOdy) 1.3 (t, 3H), 2.42 (m, 2H), 3.53 (t, 2H), 3.78 (t, 2H), 4.32
30 (m, 2H), 7.43 (m, 1H), 7.52 (t, 1H), 7.66 (m, 1H), 7.78 (m, 1H), Mass Spectrum:

(M+H )" 269.



and dried under vacuum at 55C. There was thus obtained 10 JuL 20
N-[ 2-fl uor o- 5- ( 3-f| uor 05- nor phol i nobenzam do) phenyl ] - 5-chl or o- 2- ni t robenzam
ide ( 1.64 g); NWR Spectrum (DVSCQd~) 3.22 (m 4H), 3 .74 (m 4H, 6.97 (d,
1 H, 7W®moEas1s3l H), 7.25-7.32 (m 2H), 7.66 (m 1 H), 7PC3ZLBonpoRr), 7.88
(s, 1 H, 8 .18 (d, 1 H, 834 (m | H, 10.32 (s, 1 H, 10.5 8 {s, 1 H);
Mass | 5 Spectrum MH+ 517 and 519. A mxture of a portion (0.55 g) of the
mat eri al so obtained and N-nethyl pi per&83i-ne (2 mM) was stirred and heated
to 80C for 18 hours. The reaction m xture was cool ed to anbi ent tenperature
and poured i nf RiWe{SIra PdrBofk BSSH gg&tmpﬁﬁ&ﬁm JoAIRaNES 1DRABEAL sodigRned with
wat er and dried under vacuum at C. There was thus obtained N-[2-fluoro 20
5- ( 3- f | bpdroxistersohuionl(5 Aabbnethanad ¢§ (indrapt jwaker (14 md) Wwyd pirpdmaambiedt yl - 2-nitro
benzam de (0.55 g); NWR Spectrum (DVBQdb) 2.2 (s, 3H), 2.41 (m 3H), 3.22
(m  4H) lempergu it h§shoursg Ths mixfurg pyps eyapgraiedAnd IRy aqueogshydgochioniqaciq’ 16 (d,

1 H, 7 : —_— 7 - (s .83 6 (m
1) 16930 o obihwebglisd By yidue Spstfiled il Phmafdhd Quicoiipiediel o o
the mest euhicl wadiselated] Washed3Yarpalikipethtdmmintiedybaher(@ad 678d GndeaRdaginhanol 25
(500 M) was stirred under an_ atnosphere of hydrogen gas. After cessation

of hydr 66%n Tharakes thuscobiazined 3<1,1 whexidasaihiagplisin-Ltybenaoioacid (W4 g NMR r at e

N T BB ONEOT L I BHer TR 278 o did m AH) T 48 6 1Ay 1 pi p

- : b) 2.22 (s, 3H), 2.44
(o afy YT S5 ISR §2 (5 )T, £

1H 6 047 Gh;@ugit@ﬂg@é)the?folll\;ﬁwi@ggammt MB Speani{ (M 20455 10 2089, '
00! 5ebks. 3??%2@&-3,% Gsh s i mg Do s 98 2 atnd 73377 (ol 7 1A D8
3-(2-FI {2 £ 405,01 i i ! | i
oy R R R A T P R e R R i 2 b (LAY OB, et
descri be#)j MabxSpaetramt 84+H" 539.

N-[ 2-fl uoro-5-(3-fluoro-5-norphol i nobenzam do) phenyl ] - 2- am no~- ( 4- met hyl hom
opi per azi n- 1-Keppaamielinebengeicrasidesed anp startingjraatpial veas prepeesdragtfellews gi ve

LT o S BTS2 22
ﬁDH) : 7@32&(’%is(f$$mylgh%h?gy)-1%1 ’:-‘_%inap;ltl'é'z gd.%ds é—)iwlg.)iurﬁ %el'ggﬁt?%%dic |(HE|)15 2)7&5({3 s,( ml
10 1 H) rigdibengdideneadptoneRliprdladnim(@) ()33 gYasd t@penst@fiml) Wes-irEimnd Heated

N-[ 2-f 1 uop0s,.S-.(3-f1 uoro-5-nor phql i nobenzani do) phenyl ] -2-am no .
5 (- et RSO e SO s SO DICB oAU e £ S FREBPIeR)  was
pr epar egerAserhfdkd Miextracted with 1N aqueous hydrochloric acid. The aqueous phase was

basified with concentrated sodium hydroxide solution and extracted with ethyl acetate. The

20 organic phase was dried (MgSO,) and evaporated. The residual oil was purified by column
chromatography on silica gel using a 47:3 mixture of methylene chloride and methanol as ,
eluent. There was thus obtained N-(3-morpholinobenzoyl)morpholine (0.45 g).

A mixture of the material so obtained, SM sodium hydroxide solution (2.5 ml) and
butano] (2 ml) was stirred and heated to 115°C for 18 hours. The mixture was evaporated and

25 the residue was acidified by the addition of 1N aqueous hydrochloric acid solution (12.5 ml).
The resultant precipitate was isolated, washed with water and dried to give
3-morpholinobenzoic acid (0.15 g); NMR Spectrum: (DMSOdy) 3.1 (t, 4H), 3.73 (t, 4H), 7.19
(d, 1H), 7.32 (d, 1H), 7.38 (t, 1H), 7.42 (s, 1H).

1) The product gave the following data : NMR Spectrum: (DMSOd;) 2.05 (s, 3H), 2.26

30 (s, 3H), 2.47-2.53 (m, 4H), 3.2-3.3 (m, 4H), 7.42-7.48 (m, 2H), 7.62 (s, 2H), 7.76-7.8 (m, 2H),
7.93-8.07 (m, 4H), 7.93-8.07 (m, 4H), 10.64 (s, 1H); Mass Spectrum: M+H" 540.
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A m xture of N-[2-fluoro-5-(3-fluoro-5-norpholinobenzam do) phenyl |-5-chloro

|5 2-nitrobenzam de (0.55 g) and N-nethyl honopi perazine (2 m) was stirred
and heated to 80C for 18 hours. The reaction m xture was cool ed to anbi ent
t enper avaoesaszdl poured into water. The resul tant precipirci/eBoassisol at ed,
washed with water and dried under vacuum at 55C. There was thus obtained
N-[ 2-fl uoro-S- (3-fl uoro-5-norpholi nobenzam do) phenyl ] 5- (4- nmet hyl honopi per az
in-1-yl-2-nitrobenTani de (0. S 8 g); -M¥R Spectrum (DMSQd~) 1.89 20 (m
2H), 2.25 (s, 3H), 2.44 (m 2H), 2.63 (m 2H), 3.22 (t, 4H), 3.59 (t, 2H),
3.66 ( 2H) " \ \ (#7301 H),
7.16 (g?) 1 Tg%ﬁ%%ﬁgﬁ?ﬁ@@%gﬁﬁ(y}a ’f)%"f,é"’?.ﬁe%["?‘%d‘“i”p@? &35 ?ég 1H,
8.34 (mMm.28 (nk))2H)1D.38 (§,3H)12.62:2. Nems, 45Des.L+3uhi (rividd), 395392 (i 4Hure04H6. 1dhe )
mat eri al so _abtaine i UM on-c et hanol 5500 m )

d, 30% pal |l ad arbon_(0.08 g) _and
was st ik B uhbbfd. dhDat AGdprein 560, hoHiodth AL/ 8aire )b R(s. do}t0.3

hydroggg1 _zggtsggﬁemtu% I\ﬁﬂ@%iaw(?t was renoved by filtration and the filtrate
was evapor at ed. S thus 'obt ai ned

N-[2-§1 uor O'ﬁm(ﬁteftﬂaki?dr_@f@arp@g}&@ﬁidi@&ﬂ@ﬁ@diz@(&)@zﬁrﬂﬂ h}at&iaama%&géﬂedmh | hom
opi perazi n-1-yl)benzam de (0.48 g); NWR Spectrum (DWVBGd6) 1.86 (m 2H),

2. 24 ( sanalRgpys mroderufes to 2rse desasded m Noted) aBowroexcept that) | 3. 38 (t, 2H), 3.43
(m 2H),.3,.72 (t, 6.68 (d,.1 . H), ,6.76 H, 6.98 (m 2H), 7.12 (m
1H, ﬂ-b&dr%%%trwﬁ%ap Vﬁ%%e%mpl!ig%f,cyglep%%@]{( m 1 H, 10.25 (br s, 1
H ; Mags Spepler i : . AR / :

PET/ CBOb! 000 ﬁg%dr\%ﬁe B8 tollowitg Hard M cﬁg}{%%ggrr%gig (MDD 03 & SED, &

i 11 ust rgt3H), 2pr(es dibl)ad 2§ émphidy, 3eB88gwi IR V.0ddsddE, 7.08 G, 1d1), T Hdd] hMELs on, as
defined herein (the active ingredient being terned "Oonspound X@(iﬁh for
t her 3B etk &-68Ams3BD oh i ddt(ie ZH3.S- 1 k5. Abwel 2% (Sa) ctrgmi Miter484.

Lact osdilpi e product gave the fotlowing data': NMR Spectram: (DMSO2) 1.34 (&, 3H),2.05 98,

10 Crosgasmehl2age, 39D ¥Mm, 4H); 3.25 (m, 4H). 4.08.(q; 2H), 7.14 (m,-1H); 7.39-7.55 (2. O

Mai ze starch paste {S%WwWvVv paste)....................... 2. 25 Magnesi um

st ear at#), 7.64 (m, 2H), 7.8 (m, 2H), 8.1 (s, 1H), 10,36 (s, 1H); Mass Spectruzn:M¢ by 498bl et |11 15
SomROUNG X- - The product gavé thie following data - NMR Spectrisin: (DMSOd,) 2.05 . 3H), 2723, | oo

S ?di qam (s; 3H), 2:5-3.3 -(m, 8H),6.85 (m, 1H), 7.40-7.55 (m,-3H), 78I (&E 3H), 7.8 (m, 3H),7.98 (m,
LS = 1 [ (3

Pol yvi niHIp@rir(s) 1Hpn8.560 %% Md)y MezasSpdctrum: M+H' 57Q.. . . . .. 20 Magnesi um
omoanl . The prodisct gave i following daia : NMR Spectrin: (MSOE] 188798 (m. 45y ose

O osom L0 (S D227 (5, 3. 2:42-2:5 (m, 2, 2.62-2:66 (m, 2H); 315300 (m, MBI
paste (H%,d58-166 () 2H), 3.72-3.76 (m, 4H), 7.1-7.18 (MagHRA.24¢s, 1H), 7.34-7.44 (m, SH),
o 6 P05 1 A7 3677 (biZBD: 195 . 1), 10.29 (s, 1H); Mads Spedfum M 533,725 7
P) The product gave the following data : NMR Spectrum: (DMSOd;) 1.86-1.98 (m, 2H),
2.04 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.19-3.23 (m, 4H), 3.53 (t,
2H), 3.58-3.64 (m, 2H), 3.71-3.75 (m, 4H), 6.98 (d, 1H), 7.12 (d, 1H), 7.24 (s, 1H). 7.28 (s,
1H), 7.32-7.44 (m, 2H), 7.58 (d, 1H), 7.74-7.82 (m, 2H), 7.96 (s, 1H), 10.32 (s, 1H); Mass

25 Spectrum: M+H" 571.

The 3-fluoro-5-morpholinobenzoic acid used as a starting material was prepared as
follows :-
A mixture of ethyl 3-fluoro-5-morpholinobenzoate (Tetrahedron, 1999, 55, 13285-
13300; 6.7 g), 10M sodium hydroxide solution (13.6 ml), water (13.6 ml) and ethanol (67 ml)
30 was stirred at ambient temperature for 20 hours. The mixture was concentrated by

evaporation and the residue was acidified by the addition of concentrated hydrochloric acid.
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93,25 4.0 0.7S 1.0 30 1 0J UL 2003 W 00155153 -118 (d) Capsule

ng/ capsul e Conpound
....................................................... 10 Lactose

Ph BUN WO 0085183 - -+ -+« c v v et PCT/&%O/%ONZ

MBONEST UM . . o e e e e e e e e e e e e
(e) Injection | (50 ng/m) O Conpound

...................................... 9§............... 50/ wv 1M
Sodl um hydroxide solution......................... 15.0%v/v 0,1 M

H : P . gl I

a0, - TR FeSu Bl Breolyta Ut SorBEl Washe id S s D D Ep 8 im0z on 1o
)1(00% (F3-moRptRHnbBENAlc 4cid(5METNMR SpesaHNOMSOd,) 3.16 (, 4H) 3 71 (t  4HD, 70|1 c
Sodi um (ER@SPHARE (BRH). . . ... ...t 6 /o wv 0.1M

Sodi um hydrOX| de solutio 0% v/ v \\ater

] et Oh 1 ol PR g ke e oA i e NMRg et OO b S e,
Sod? O%ggg 225 (5, 3H), 2.42-2:5 (o, 2H), 2.62-2:66 (m, 2H); 3.24-3:34 (m, 4H), 3, §8( /o wv

0 Sodi um phoSphate BP. . . . 0 T T T T o wWv 0O
Gtric 24),d.58-3.64 (m, 2H), 3.73-3.77 (m,4H) 7.24.(s; 1H), 7.32-7.43 (m, 3H), 7.58 (d, 1H), 76:0 38
/o wv 0 Polyethylene glycol 400. ... .. .. . ... . . .. 51/0
w v Wat@r b7 (5 Edb.i%e éolﬂbﬁ%(%”ﬂhﬂ Felsotd), 11 014g/(rd 1 H0H Mass Spectrum:

) S R PP 10. 0 Sorbitan

triol eal e, . o 1 3.5

Tri chl oyof | upfOp@REiaRAve the following data :: NMR Spectrum: (DMSOd,) 1. 883409@(1§OZH)

Dichlorodi fluoronethane.......... .. ... 0 . . . . . . . . . . . ... . ...

PCT/ GBODOHQY 2P K2.25 (s, GH), A42-2 230068 2D D62-2353, 2H)93.53 (t, 2H), 3 58 3 64 (m,
2H), 6.61 (s, 1H), 7.04 (s, 1H), 7.24 (s. 1H), 7.38 (d, 1H), 7.42 (d, 1H), 7.52-7.6 (m, 2H),
7.78-7.92 (m, 5H), 7.98 (s, 1H), 8.24 (s, 1H), 10.49 (s, 1H); Mass Spectrum: M+H" 534.

s) The reaction residue was purified by column chromatography on an SCX isolute ion

exchange column using initially methanol and then a 99:1 mixture of methanol and a saturated

15 aqueous ammonium hydroxide solution as eluent. The material so obtained was dissolved in
acetone and precipitated by the addition of isohexane. The product so obtained gave the
following data : NMR Spectrum: (DMSOd,) 2.05 (s, 3H), 2.25 (s, 3H), 3.3-3.4 (m, 4H), 3.7-
3.8 (m, 4H), 7.1-7.2 (m, 1H), 7.3-7.5 (m, TH), 7.75-7.85 (m, 3H), 8.25 (s, 1H), 10.3 (s, 1H);
Mass Spectrum: M+H" 539.

20 The 3-(5-amino-2-methylphenyl)-8-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-

4-one used as a starting material was prepared as follows :- »
Oxalyl chloride (8.5 ml) was added dropwise to a stirred solution of 3-chloro-

2-nitrobenzoic acid (15.1 g) in a mixture of methylene chloride (200 ml) and DMF (a few
drops) which had been cooled to 0°C. The mixture was allowed to warm to ambient

25 temperature and was stirred for a further 16 hours. The solvent was evaporated. The residue
was dissolved in methylene chloride (300 ml) and added dropwise to a stirred mixture of
2-methyl-5-nitroaniline (10.6 g), triethylamine (27.2 ml) and methylene chloride (300 ml).
The resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was

isolated, washed in turn with a saturated aqueous sodium bicarbonate solution and diethyl

30 ether and dried under vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)-
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(i) Aerosolll nmy/m Conpound 10

XK 0.2 Sorbitan

triol eat €. ... .. 0.27

Trichl oM@ PUEhet hane. . .. ... .. PCT/GBD/(9912
Dichlorodi fluoronethane. ........... ... . . . . . ... 280.0
Dichlorotetrafluoroethane........... ... .. ... ... ... ... .... 1094.0 ())
Aerosol |11 nmg/ m Conmpound - 96 -

K o e e, 2.510 Sorbitan

t ri ol eaBehloro-2-nitrobenzamide (14.2 g); NMR. sp_ecuum (DMSO0d,)-2.37 &, 38Y,r1.8Mdorgs,| uorom
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'X """""" A rlngl%tugselgf tgxk)ma'%éer{ Eg loiat\z{f%/dngnm&'ﬁypplperamée gé & 511) was stirred

| eci t hi Qpd heated to 100°C-for 16 hours: The reaction mixture was cooled-to ambient fenfpbkdtafel or of I .
uoromethane. . ........ ... ... . . . . .. . 67.5Di chl orodifl uoronet hane.
...... 3 and poured into.water. The resnltart @8&cipi@@e was isolated, washed w1th water and dried
Dichlorotetrafluoroethane, .. ... ... . s, .6(1

O nt nenﬂlﬁﬁ%\f%ﬁwem&t £ .5 . .%hf;r.e was thus obtained N- (.2.me.thyl.5.-m.tr.0ph¢ny,1). . ( . ) ...... 40
[TUthga“Q' | (4-methylpiperazin:1-yD-2-nitrobenzamide (11:¢ g); NMR Spectrum: (DMS0d,) 2.2:¢s, 300
Vat er. . 3H),2.35-2.45 (m, 7H), 2.9-3.0 (m, 4H), 7.5-7.7 (m,-4H), 8.0-8.05. (m,.1H), 8.3.(s,-1H); M28Y
~11- Dodecyl azack;1 cl ohept an-2-o0ne............iiiin.. 50 ~, 1Propyl ene

gl ycol . Spectrum: M+H" 400, . . . ... .. ... L. to 1 mM Note

PCT/ 0/ 00912 30 The obt ai ed by ,c ntional
procedur es MIEHEWR "ﬁ%“%ﬁ%?hga p\ég\?‘ﬁumﬂ]'é ‘iﬁ{@’%@/s@i'ﬁ“l%y be
ent eri C peQRdRY 6 ﬁQﬂVé%rHtlh'&H%hdéEBaﬁi 'a?tmofsﬁﬁerc of hydrogen @as™ ur?tQQ?ydeeQQ taRd 53
-120 PCT/ GB00/ 00912 ‘exanpl e to provide a coating of cellul 6se acetate
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st andard, net e aerosol ensel. and e .suspe | ent s
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pol ysor ba po ygl yce eate or ofelc acid

001 551%53- (~4-ﬂ18ﬂny1;€j:ékhﬂ5—llyl)WenzaxmdzbeUcB&irg)yNMRlSp@ftrutrheDMS@d,gD a.01(g 3H), 2.2 (s,
PC T/ GB00/ 00912 § g 5 wherein X is
PNHOO. ). R85 hatiD. . 5B0is RHR6.0 6. RV 6358 Rl U7 @Fuzﬁ)u@)%ﬁ@bt oy

cyano, C , I £ | -6C) al kyl,
eyano, ARGy, ot ATl AR YR MBI, AR T, (|00 al Ky
( 1 6C) al kyl S%@ﬁkﬂh‘é of 4 ﬁo@i@)ﬂh sy b tHephawiidl,so Q)H;t-aﬁﬁ)l,&hk fBtthoformate
-[{1-6C) a | ] am no, - GCéaI koxycar bon){ 6C) al kyl car banmoyl ,
N\ i (6 9216k el qecti befhd( 54 e and a4y 1) s e diond begtrio 0°C tor
(1- 6%8 lj( é‘a@%}’ L[%g]rga%’tlon nglxture )was cgoled and evaporated. The residue was dissolved in water,

basified by the addition of sodium bicarbonate and extracted with methylene chloride. The,

organic extract was evaporated and the residue was purified by column chromatography on

silica using a 20:1 mixture of methylene chloride and methanol as eluent. There was thus

obtained 3-(5-amino-2-methylphenyl)-8-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-
25 4-one (4.1 g); NMR Spectrum: (DMSOd,) 1.85 (s, 3H), 2.2 (s, 3H), 2.5-2.6 (m, 4H), 5.15 (s,

2H), 6.5 (d, 1H), 6.6-6.65 (m, 1H), 7.0 (d, 1H), 7.3 (d, 1H), 7.42 (t, 1H), 7.75 (d, 1H), 8.15 (s,

1H); Mass Spectrum: M+H" 350.

t) The product gave the following data : NMR Spectrum: (DMSOd,) 2.05 (s, 3H), 2.25

(s, 3H), 3.2-3.25 (m, 4H), 3.7-3.8 (m, 4H), 6.95-7.0 (m, 1H), 7.1-7.15 (m, 1H), 7.3-7.4 (m,
30 2H), 7.4-7.5 (m, 2H), 7.75-7.8 (m, 3H), 8.25 (s, 1H), 10.33 (s, 1H); Mass Spectrum:

M+H" 557.




( 1. -60C) al kanoyl ani no, N-( 1-6C)al kyl sul phamoyl, N, N-di-[( 1-6C)al kyl § JUL 2003
sul phanmoy |, ( | -6C) at kanesul phonyl am no, N-( 1-6C)al kyl -( |

- 6C) al kanesul phonyl am no, hal ogeno-( 1-6C)al kyl, hydroxy-( | -6C)al kyl, (
1-6 C) awkenss1s31l- 6C) al kyl, cyano-( 1-6C)al kyl, | 5 am noPCThGE@pekyl , {

1- 6C) al kyl am no-( 1-6C)al kyl, di-[( 1-6C)al kyl ]am no-( 1-6C)al kyl,
carboxy-( I -6Calky 1, ( 1-6C)al koxycarbony 1-( 1-6C)al ky 1, carbanoyl - (
1-6C) al ky 1, N-(I-6C)al kyl carbanoyl - (498B€) al kyl, N

N-di -[{1-6C) al kyl ] car banoyl - (1- 6C) al kyl , hal ogeno- (2- 6C) al koxy,

nydr oxyo 2: OFhe k@t gate he RN (RMAC By (DRISOE; €05 §9m) koxy.

car boxy- ( 1- 60 al koxy, | -bC) al’koxycar bonyl - ( 1-6C) al koxy, 20 carbanoyl - (
1- 6C) al (so3h). 3NE-B. SJ(nﬁ@Ha.I k§H7cafrbaAy [7-:6£7.85 6@) Ak @35, (sNI 1, di0-48((s] 1H); Mass

-6C) al kyl ) car biérm 1- | -6C) al koxy, am no- ( 2- 6C) al koxy,

(1-60 ai@@&&ﬂd 20 ©) al koxy, di-[(1-6C) alkyl]amn no-(2-6C)al koxy,

LT M e S SR o .2

1- 6C) al dsquynmﬁ 65 (&r m) & CED OBy T .38 Bm( 1HY, §Q-alsko, 2H)ND.5-Tahanmy| - (

1- 60 aI k\§l am no, | -6C)al kgl car banoyl - ( 1-6C) al kyl am no, N
N-di - [ (T/6QA qul‘lﬂa?? Bé’r&ﬂy(m(ﬁ Bd)?él(&y”i)rm BES20ky| ani no,
(160)a| yl a yd am no, C) al kyl 6C) al kyl-am no,
(T 6t Al i P RS o Rt el e Sl bR o B
-60) al kyl 5 1 0 2
PCT! GROD) Oﬁgg%pﬁm(é% g@ﬁk %@mé &5 7kg§<§mtjl 1), 7 3@2?83\@5‘31#2581@3% 1By
-6C) al k&B{ayl&hle4&(£¢)ﬁlMﬂ$$mmNM+H B al kyl - car boxy-( |
-60) aI kyl am no, N-( 1-6C)al kyl-( 1-6C)al koxycarbonyl (1-6C)al kyl am no,
N- (1-16C) al kyl - car banoy! - (1- 6C) al kyl ami no,
N-(1-6 y;‘a, ,gly)ké\ul -6C) al kyl car banoyl - (1- 6C) al kyl am no,
N-{I-6 Ryt -N, N-di -[ (1 -6C)al kyl ] carbanmoyl 5 ( 1-6C)al kyl am no, N-(
1-6C) al kyI alisig-dndnblcpabsotbesdundto that(dederfisclidh lﬁyhm()lell or Example 2 as
-60) al kyl am no(2-6C) al kyl am no, N-( 1-6C) al kyl -
1- 6C) al keprppmgtadhe @m@rsatfk%amwwmmldag'&we%czﬂda@}mw@ahﬂwwwme or
hydr oxy C I kan am n 6C ox oyl am no,
cyano- (E“%@? 8?1“ ?éam 10 R‘Sé’rgb’é"’“p"?sz %ﬁé%lég% 4°§?%n no, (
1- 6C) @l koxycar bonyl (2- 6C) al kanoyl antgsle V@ar banoyl - ( 2- 6C) al kanoyl am no, 10
N-( 1-6C)al kyl car banmoyl - (2- bC) al kanoyl am no, N, N-di-[( 1-6C)al kyl ] car banoyl
(2-6C) al kanoyl am no, am no-(2-C C)al kanoyl aﬁg)no,
1- 6C) al kyl am no- ( 2- 6C) al kanoyl am no or n

i-((1-60C) al kyl)am no-(2-6C)alkanoy , or R is aryI aryl - (1-6C) al kyl,
aryl - (1-6C) al koxy, aryI oxy, afyl am 1- 60 al ky, LagRpo, aryl -(

1-6C) al kyl am no, -ar )'\ﬁ_i I anif S ar c?yl am no,
EI aryl O al am no, heteroaryl,
“h

N(
aryl sul phonyl am Q‘%
het er oar yl - B)a paryl oxy, heteroaryl -

het er oar yl am no oarylam no, heteroaryl-{ |
-bC) al kyl am no, N-( 1- GC) ai kyl -heteroaryl ( 1-6C) al kyl am no,

het er oa \vi| h"rbcn_\JJ am. n hat 04+ )l|§||] nhnn | am ROo- I\I hct oF Galr'\ ] ca | n yl ,
het er oaf PI°: (2- 66Falkanolyl &Ridno, | heker oar yi - (1- 60)&koxy 20 ( 1{689% ky!

het er oal i A T =6 atf ¢ | oaryty (
1-6C) al ky? arn'g;%{-8 %hg%);z} h{g&’}“ het e}r{ocy 1“1%&1 gr(%:fbgll ﬂr(’l)g{é?bg(‘)a kyl ,
het er ocychyl@iorfHRligs czyﬁieyﬁ 1( Lmlefalyd mekt§] a@mﬁ/ Meftosl | b
N-(1-6Q al kyl -hetr%‘raocv |yl am);lo hgﬁzyer 0?\6/1/1 vl _(}ﬁg) 6C) al \?I adgwn N (
1-60C) al kyl -heterocyclyl-( I -6C) al kyl am no, heterocyclyl carbonyl am no,
het er 2@ Wetagl sul phonyl am no, N-heterocycl yl sul phanoyl, 25

het er ocycl yl - (2- 6C) al kanoyl am no, heterocyclyl-(1-6C)al koxy-(1-6C)al kyl,
het er ocyel ! R0 @lekyhs Rburdd Thé product gave th
-60C) al ké?: hetqg}egr(%%cgll)gkh)(d ?éaltid og%no- 1- 6uCr: ) al ky ]pro or %ave e: is a
(I - 30) aliKlydveingdiacaxyNMRBectrum: (DMSOd,) 2.1 (s, 3H) 2.2-2.45 (m llH) 3.5 (s, 2H), 3.7-

3.8 (m, 4H), 7.3-7.35 (m, 2H), 7.4-7.55 (m, 4H), 7.55-7.6 (m, 1H), 7.8 (d, 1H), 7.8-7.9 (m,
25 2H), 8.3 (s, 1H), 10.0 (s, 1H); Mass Spectrum: M+H" 553.




and wherein any of the R substituents defined hereinbefore whi ch1c00ﬁ![5lri2gugs

a CHZ group which is attached to 2 carbon atons or a CH3 group which is
attached to a carbon atom may 30 optionally bear on each said CHZ or CH3
group avapmssisuent sel ected from hydroxy, am no, (1-6C) #dTecB006/00912

(1-6C) al kyl am no, di-[(1-6C)al kyl]am no and heterocycl yl, 10J UL 2003
WO 00! 55153 -123 PCT/ GB00/ 00912 and wherein any aryl, heteroaryl or
heterocyclyl group in a R substituent-ay optionally beat 1 or 2
substituents sel ected from hydroxy, hal ogeno, ( 1-6C) al kyl, ( 1-6C) al koxy,
carboxy, ( 1-ffe)Rl{kary@ahbepyiperd¥if-i 1@%13&&%&&@%@1 eny -

N, N-di -[ (1-6C) alkyl ]q)c%a(‘rzrbarmgll)ﬂp -GC%I kaﬁgyl am no, {pgé;}ai l%yalrrzlal%ono
i-[( 1aaﬁ))mhloymlmnzam;dehab(bgeneta(txr:grﬁ&l)eaalIwals,pr@akts,dchscfm,lexgs 1-6C) al kyI (

: o) a kyt e eraFeef e B A it cfarhy aiok ana
. opt PanaP Ty Rk GO g By HIEh AT IEh SRR e SERR (b fnlfgnd JRERIGHET,

R is ﬂ’lwifscslﬁyred haaaBRAOtentpetdtinie FoO MRS, , TiyBBEpitire a8 otated) miaklfed w#th NO,
car boxy, ( 1-6C)al koxycarbonyl, ( 1-6C) al kyl, ﬁz 6C) al kenyl, (2-6C)al kynyl,
( 1- 6C) dNkaugoug hycbewyldpugaqdqsabt@n aadn[l@@e@@)l& hey pac gierbundegvacsumalr ogen.

Qﬁ'yf’ge“%y| Gy Bt oo ot SR e sToegcbanyhen i i o
aryl-( 1a$¢) 1NMI@B‘b&RrunN(DMS@@))@'j@’%ﬁJI)YHS (&ﬁﬁ)ﬁb&ﬂ'ﬁm%w gy {am no,

aryl sul phonyl am no, N-aryl car band | sul phanoy

aryl - (2160) 395@1dﬂ)a&ﬂh(8 04(@n, 72@)09-62(68”&{)1 10. }%@ethMﬁﬂﬂm&’ly‘HbXQﬁ _
B AR A B el A PR U
1-6C) al lﬁﬂtéﬁ%lrk% oblfkﬁltxfif %@faﬁélﬁﬁrQ /7 8‘2 g%og'ﬁ %e%e%%‘fn%ﬂ%@ﬂﬁﬁ’re was

N- het er oar yl car banoy eteroaryl sulp

het er oarghte 20 643)@hﬁcamyécamr 16 hobst diheaysulistt solweibe mae gedporad/and the residue
het er ocycl yl - ( 1- 6C) al koxy, het erocycl ylam no, N-( 1-6C)al kyl
het er ocvaﬂ@ﬁ@i\f@é in fretiayleas eiigridg. 1TiBcyranmg solwaibwas washed with water and

N-(1-60) al k | | b i no,
hes o ooy SRR ERSr YR e ol RN LTI S ARG M Abliap 2 e
N-het es QCM@ﬁahﬁWeﬂE&ﬁRW(mﬂ emmwsygd@lm (BN@@@ k@@@ybﬂm m (saBH?]Q 35

optionally substituted with substituents selected from hydroxy,

hal ogen@. 3yl i f Kb Bretshafl), 7@"58a7}67 (mﬁﬂhﬁt&i (A}, 8,01dm, Ab), &3F GokH); Mass
car bano for 6C) al kyl, (2-6C) al kenyl 2-6C) al kynyl ,

1-6C) al ig&e&—%%%ﬁﬁ yl)thl)c/) ((1 6C§al kyl)s/ul pé\i nyl) ( vt o

1-6Q) al kyl sul p&pﬁw}der(w&mb@wybﬁ%mzxt% of & panﬁ)ﬁ)(at bsgb bR Matertal so

1- 6C) al koxycar bonyl, 30 N-( 1-6C)al kyl carbamoyl, N, N-di-[{

1-60) al Iqblte}med ls&rmyl (50()2nl6,(37)1atbk(65@0;1]) and ZeeﬁChakiKh(Bl o). on)e resultant mixture was
(1- 6%8 lslt%?rré rl?eertltgd to re(fﬁlx 2 g H\ er (V&atgrc() liangg/a&m d anc’l the mixture was

basified by the addition of sodium carbonate. The mixture was filtered and the filtrate was,

evaporated to dryness. The residue was triturated under water and the resultant solid was
isolated and dried under vacuum at 40°C. There was thus obtained N-(5-amino-
2-methylphenyl)-3-(4-methylpiperazin-1-ylmethyl)benzamide (11.1 g); NMR Spectrum:

25 (DMSOd,) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m, 8H), 3.5 (s, 2H), 4.86 (s, 2H) 6.35 (d, 1H),
6.57 (s, 1H), 6.86 (d, 1H), 7.40-7.48 (m, 2H), 7.78-7.83 (m, 2H), 9.57 (s, 1H); Mass
Spectrum: M+H" 339.

Oxalyl chloride (0.83 ml) was added to a mixture of 3-chloro-2-nitrobenzoic acid
(1.45 g), methylene chloride (30 ml) and a few drops of DMF which had been cooled to 0°C.
30 The reaction mixture was stirred at ambient temperature for 4 hours. The mixture was

evaporated. The residue was dissolved in methylene chloride (10 ml) and a portion (5 ml) of



~ JU . 2003 WD 00155153 - 124 PCT1GB00100912 N-( 1-6C)al kyl sul p?m o 2

,N-di-[( | -6C)al kyl]sul phanoyl, ( 1-6C)al kanesul phonyl am no, N-(

-6C) al kyl - ( 1-6C) al kanesul phonyi am no, hal ogeno-( 1-6C)al kyl, hydroxy-(
- 6C) al wylaoss6158- 6C) al koxy-( 1-6C) al kyl, cyano-( 1-6C) al kyct/cBooneit

-6C) al kyl, ( 1-6Calkylamno ( 1-6Cyal kyl, di-[( | -6C)al kyl]am no-(
-6C) al kyl, carboxy-( 1-6C)al kyl, ( 1-6C)al koxycarbonyl5 ( 1-6C)al kyl,
carbanoyl - ( 1-6C)al kyl, N-( 1-6C)al kyl-@8rbanoyl - ( 1-6C)al kyl, N, N-di-[(
1-6C) al kyl ] car bamoyl - ( 1- 6C) al kyl , hal ogeno- ( 2- 6C) al koxy,

hyd |
nyh 0xyu 2RI 1§ B YOS AR AN o ARAKRY,
1-60) al kqmﬁethl}ﬂ)berilzaﬁr@a{ kol g)’qlltﬂneﬁnylmh(rib (6 @) 1xbikdmythylene chloride (20 ml). The

N, N-di -[ (I- 6C) al kyl ] car banmpyl - (1- 6C) al koxy, am no-(2-6C) al koxy, 10 (
1- 6C) al Kyrisgatrexpupe By slireskjt ar@hlcrytcempereteyeafowﬁ]haHIiSnth mIgeyaMRaxY

hal
03 o8 AR AN AR v R R RO i g s
1-6C) @l kyiledd B&diuh blchbomtk SHNEGRT. bprwdrg&mapﬁa@):a:&alsxdhadrmgsogayhaw?dra{ed

1-6C) al kyl am no, N-( 1-6C)al él car banoyl 1- 6C) al kyl am no
1- 60) al Ifger}eomsbhmbtamed (%meémlmperaamlnﬂqeﬂ%)@ ﬂ@]m no, 15

(Nil' ( 6? gbréq Ewpﬂm(lg&e%@or(ok}élnglgbgmpé#l(@ g%P Iﬁ;&' ﬁ)élplac?trrgn? O(DS\/%Sgg %l llgy am no,

20 SN S0 ) G, 127 . 1.1475(.30.20295

N- ( 1- 6CpH)), K}yﬂ){g;yalr)o}((ls Gdﬁ)lbﬂ)thwS@;ruﬁal- M-+ a&RRal kyl - car boxy- (
1-6C) al kyl am no, N-( 1-6C) al 1- 6C) al koxycar bgon S 1-6C) al kyl am no,
N (1060 al kyﬂ MR (L PR C e K Bayah R it Perefjapd heated

1-6Q) al g(ﬂ Wfé’ 1P&r(s ing,aﬁnﬁ’ YLANLDed ﬁ:éml%lemqg}msérg%ke Nd'\ﬁo%ed[&to

-60) al k car am)y I"am no

- 6C) al kylatexMThe é@:l;ﬁ@)@%yis@mmwaﬂled(kah whfe} ahdpydrtifioned between a saturated
1- 6C) al kyl am no( 2-6C) al kyl am no, N-( 1-6C)al kyl - d| [( I -6C)al kyl]

am no- ( aq@@)xaw inarhieasbohrie eejutien and @@ﬁalenanblynéfm "eg; organic phase was dried

hyd | K 1-6 ]

o o oY phgsh PRl Mherd a0 2B N IR L ARSI BT AR

1-6C 3o ro- N-
G e e o s, iy,

- 6C) al k gbtaanhaE0s,)6LT) als AHNA. 25, BH), 22026 ({IQSHO:)QaM@ﬁ@)QMaﬁHD}d 5,

i F?iaééﬁfafg‘ya e AL é@?&ﬁf D 340, 78706 (D 7617 BERaTHY 775 s,
aryl - (14 'PBWY%%}[[)”W 5y1'oaa@<?0ug\lﬂas;s Bl Wi+@r y1m no, aryl - (

1-6C) al ky am no 6C) al yI ar C) al Kyl am no, ar oyl am no,
aryl sul phonyl/amlﬂmre d)ftheyﬂaid:rith@rrbnﬁinedarqﬂ pav2det ().433 g)aaﬂnyxhcﬂ@ﬁ@ml) water

het er oar heteroaryl - ( 1-6C)al kyl , heteroary] ox het er gar 10J UL
2003 %(éé?yﬂl%d gil%lm‘flﬁ é@gnlzwa%u@@%ﬂ%ﬁ@le d tp@ddr b %lﬁs-nBl}eM(

- I h »
160 Aol e S N aon o

het er oarsudh&ui ﬁ'&%&ihaﬁm The niikived RaOANMeS BhdPtha Filithte was evaporated. The residue
het er oaryl - (2- 6C) al kanoyl am no, heteroaryl -(1-6C)al koxy-( 1-6C)al kyl,

het er oaras-partiiaey @pwmeamm)daeetgte@@ alsityrated aqueous sodium bicarbonate solution.

The organic phase was dried (MgSO,) and evaporated. The material so obtained was

RPRERRZ

25 dissolved in ethyl acetate and precipitated by the addition of isohexane. The solid was
isolated. There was thus obtained N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-
4-methylphenyl}-2-amino-3-morpholinobenzamide (0.95 g); NMR Spectrum: (DMSOdy) 2.1
(s, 3H). 2.2 (s, 3H), 2.2-2.4 (m, 8H), 2.75-2.8 (m, 4H), 3.5 (s, 2H), 3.7-3.8 (mm, 4H), 6.05 (s,
2H), 6.6 (t, 1H), 7.1 (d, 1H), 7.2 (d, 1H), 7.4-7.5 (m, 4H), 7.8 (d, 1H), 7.8-7.9 (m, 2H), 9.85 (s,

30 1H), 9.95 (s, 1H); Mass Spectrum: M+H" 543.




5 N-( 1-6C) al kyl - heteroaryl - ( | -6C)al kyl ami no-( 1-6C) al kyl, het el §ciih J%
heterocyclyl ( I -6C)al kyl, heterocyclyl oxy, heterocyclyl-( 1-6C) al koxy,
het er ocycl yl am no, N-( 1- bC) al kyl het erocycl yl am no, heterocyclyl-(

1- 6C) al KYPIWHS® N ( | -6C) al kyl -heterocycl yl (I-bC)al kyl afFHEB00/00912

het er ocycl yl car bonyl am no, heterocycl yl sul phonyl am no,

N- het er ocycl yl sul phanoyl , heterocycl yl 6C) al kanoyl am no,

het er ocycl yl - (1- bC) al koxy 10 ( | -GC)a %T het er ocycl yl - ( |

-60) al kyl am no-( 1-6C)al kyl and N-( I -6C) al kyl - het erocycl yl (

1- bC) al Kyl ani Hee-readiod@uxkuey was beat€d ios70§thelt4& b Whe praguct gave the

(1- 30 al kyl enedj oxy oup, ~and where any o he s stituents_on defl ned
her of nbep U  BME G2 Woton 23s aitfae retid (e 3 s

atons or, %:HSJ I t a t I |y
bear on e ¢h sal 8&?94@70}3%%1?0“20}139 Sb@} %me?\tggg%lalgg gaygi,% 2H§Ir]gj;§,
am no, ((s1r6Mudsk S¥¥ctrum: IM6E) 86Kyl am no, [{ 1-6C)al kyl]am no and

het er ocycl yl, and wherein any aryl, heteroaryl or heterocyclyl group in a

substi®uent on Q nmay optionally bear 1 or 2 substituents selected from
hydr oxy, .. hal o o, ( 1-6Calkyl, ( 1-6C)al koxy, carboxy,

(1-60 al nyl, N-(1-60) aI kyl car banmoyl , .
N N-di - [ (1- 6Gygh Hhhﬁﬁ&@ﬁﬁ‘fﬁ‘éoed@r@ 16 &&@@hb@myﬁxam NQr E(xafhg ) & kyl ami no,
-[( 1-60C) al kyl Tam no, ~hal ogeno- ( 6C) al kyl , hydroxy-( al kyl, (

1 6C) al kappyopfiale; &(é)eq:lpl«;drx,atec’gﬁammo(oeﬂzaﬁﬁ,‘daWkg/rleactadmmbH(xeﬂ)yBﬁ)tlaifbyhate(or

1-60C) al kyl am no-( 1-6C)a E [ ( 16C)a|ky|*‘%{rpno( 1-60) al kyl, aryl and

aryl - frle@yhpqsmace%cromért ?ﬁOIQP%H’éﬁ dpscriped i %Vé’cmewh eﬁss mac'ilcen

cont ai ) uent on
T ey P TN e S

phar mac emﬁﬂgzxaltiaylyaﬁaﬁmoab}ﬂxcethaﬁht99qrml>nur¢|o\fmecﬂaaa1/am £saelatd dghesieof ; except

t hat 3-(5-benzam do- 2- net h%/I phenyl ) - 2- met hyl - 3, 4- di hydroqw nazol i n- 4- one,

3- [ 5- ( 4-aenayLBEhexide yolpiorassiigeny| | - 2- met hyl - 3, 4- di hydr oqui nazol i n- 4- o

ne and v

3-[ 5-(4- nmet hoxybenzam do) - 2- net hyl phgﬁelle Iﬁ nmet hyl - 3, 4- di hydr oqui nazol i n- 4-

one are excluded. 30 2. An am decgeriyvative of the Formula Ib 1 0 J UL

2003 WO 00/55153 -12G PCT/ GBO@{ 00913 n6 ol N2 NHCO- (CH)g - QN

s Ib wherein mis 0, 1, 2 or 3 R i roxy, hal ogerey tr (fR)uororret hyl ,
. o ca MI s, (1- 6C)a| kyl,
(iGC) al koxy, %Eml GC) t hi o,

cyano, nercapto, nit rQy, n
-

(2-6C) al kenyl , (gq@c

N R3
15
No. R, R’ (R), Note

1 | 6-(4-methylpiperazin-1-yl) methyl | 3-fluoro-5-morpholino a

2 | 6-(4-methylpiperazin-1-yl} H 3-fluoro-5-morpholino b .

3 | 6-IN-(3-dimethylaminopropyl)- methyl | 3-fluoro-5-morpholino c “
N-methylamino)

4 | 6-[N-(3-dimethylaminopropyl)- H 3-fluoro-5-morpholino d
N-methylamino]

5 | 6-(3-dimethylaminopropylamino) methyl | 3-fluoro-5-morpholino e

6 | 6-(3-dimethylaminopropylamino) H 3-fluoro-5-morpholino f

7 | 6-[N-(3-methylaminopropyl)- methyl | 3-fluoro-5-morpholino g
N-methylamino]




5 ( | -6C) al kyl sul phinyl, ( 1-6C) al kyl sul phonyl, ( | -6C)al kyl ani h8 JU 2%

| -6C)al kyl]l]amno, ( | -6C)al koxycarbonyl, N-( 1-6C)al kyl carbanoyl,

N, NNdi-[( | -6C)al kyl]carbanmoyl, (2-6C)al kanoyl, (2-6C)al kanoyl oxy,

(1- 6C) awkansstsanm no, N-(1-6C)al kyl sul phanoyl, N, N-di-[( PCT/GB00/00912

1- 6C) al kyl ] sul phamoyl, ( 1-6C) al kanesul phonyl amino, N-( | -6C)al kyl -(

1- 6C) al kanesul phonyl am no, hal ogeno-( 1-6C)al kyl, hydroxy-( |I -6C)al kyl, 10
{ | -6Qal koxy-( 1-6Q) al kyl, cyano-( -108-C)al kyl, amino-( | -6Calkyl, (
1-6C) al kyl ami no ( 1-6C)al kyl, -[( I -6Calkyl] amno-( I -6C)al kyl,
car box WO F6C)arkyl,” ((#H60) al Koxycar )onyR{" I{6C) al KyfR) car bamypfe |
-6C)al Kyl , N-( 1- 6C)a| kyl carbamoyl - (I |-6Q al kyl, N, N N-d| [( 1-6Q) al kyl
car barmyl&( d-[ﬁl@ﬁahkmylalﬂmaque;np (2- 6Q)al kbixy, |RByfluarsys-mdsEic)]iabkox,
1- 6C) allkoxy} (2- 6C) al koxy, cyano-( 1-6C)al koxy, |{carboxy-( 1-6C)allkoxy, |1 S (
1- bC) al koxyc%lrfﬁéﬁli‘ﬂan(m‘ll 6C) al koxy, carBamoyl - (|l -6C)al koxy, N-( |

el

-60C) al kyte=a uouluyl (—1=6C6attcoxy—N-Ndh—={—1=6CakytH—carbaroyt——
-6C) al kgxy, am no-(2-6C)al koxy, (I-6C)alkyl am no-{2-6C)al koxy,
di-[(1- | kyl' ] am no- (2- 6C) al koxy, hal ogeno(2-6C)al kyl am no,

hydr oxy- (2- 6C) al kyl am no, ( 1-6C)al koxy-(2-bC)al kyl am no, cyano-(
1- 50) al ¥y anﬂmprodacttgaxg/tf(e foH@@ngldetd :drfiassSpectram6 i | iﬁixycar bonyl 20 (

T R A ST b AR ™™
ifn GE?EBJ( '}rﬁljgémﬂr%b ?%])ﬂ)%) rz‘azl(aﬁﬁ eg‘gn%eﬁg Y ?Aﬁiﬁga%%ﬁ%p%vgiéﬁ%gﬁggfolﬂéé ‘al kyl am no,
N- (1-6C) al kyh- rhij(dlt@bﬁ%(ﬂdlﬁ@r@hkbdbmme (3N g) ﬁrxcﬁﬁbqﬂi@]&hc (84.2 g) was stirred

- 6C) al koxy- (2-6C) al kyl am no, &ﬁl 6C) al kyl -cyano-( 1-6C)al kyl am no, 25 N-(
1 6C) al wyf/ ll@mdwéwo"(a/forﬁé;@pwk? rﬁllﬁélre wa§ eyaroeyied ayd the rqmw\aam(gf@ér bonyl

1 60) o By TR e e S T Yo B BT il RAR R LRy s

N-di -1fo( elllexﬁc)mbiey\biscmwaﬁfﬁmbd_3 fhhobd- smrpﬁeﬂ&nm&%éwé@ 3-ghZMNMR

PCT/ GB00100912 { 1-6C}al kyl am no, N-( 1-6C)al kyl -am no- ( 2- C} al'kyl am no,
N-( 1- 653)2%!@1 {DMSGC) 14338 ami 41161 3-6ERAnk . ab(mNL ), 7-3Cpnal )L 7 &i(ad, (
1-6C) al lﬁ}i%] ani no- (2- 6C) al kyl am no, hal ogeno- ( 2- 6C) al kanoyl am no,

hydr oxy* 6C) al kanoyl am no, (1-6C)al koxy(2-6C)al kanoyl am no,

cyano- (2-6Q) g| |x§%@ﬁélo?mer}9ateﬁﬁrsg%¥au(e% 069 aﬂa‘ﬂﬁ&l@ﬂ-&%%on%} & l§) and ethapol

1- &C) al koxycar bonyl -{2-6C) al kanoyl am no, car banoyl - (2-6C)al Kanoyl am no,
N (1- GCﬁlallOByihlitwabamgld urfder BCpadsphay ipeessure of hydrogen gas for 16 hours. The

N, N-dj - [ (1- 6C) al yl (2-60)al kanoy| o

an b ([zw(wtv@)\aa? at 93 hy {he At ‘(‘é‘i “@é:}:gm@fvl{'ta ﬁ%ﬂvg 3: -TBer e kaABPPHReFRY iRy

di - ((1- |

ai- § L gﬁ)%ﬁgﬁﬂg}gﬁf@é%efgg @ﬁggb'ﬂ%% PR (RR4H 3. K31 ?ma!HNS B %! 218), 5.75-5.9

1-6C) al k| 31@y.yl am no, aryl-{ 1-6C)al kylam no, N( 1-6C)al kyI aryl (
1- 6C) al kyl am no, aroyl am no,_aryl sul phonyl am no, N-aryl sul ph

aryl - { 2- 6C) am@wrmﬁwﬂome}-emémoyl ﬁléf)@%@rlﬂ g){mfnwlankyhlonge (120 ml)

150 k3 BB BT K i EbR oA P MR 2o an

1-60x mekhyn&k%mmel (Godn@ﬁxﬁqlchﬁh@&apaoolr&tlaraﬁawbanr lrpe YdsalthmQnixture was
het er oaryl sul phonyl am no, 1 S N heteroaryl sul phanoyl

het er oastired &- @@)laitl«tanwatam foo, 16 Ihetn@r d‘éxpymme ve} avap@xzyect WedGjeneloploride
het | k O a h

160 o kY4 & athintad S0 bicdbariE sdigion Nets &G RN (e oo Stgt R pumte
het er OCX’&FY of2t¥d, mafdy feﬁu aleviyt @th%r Bid %f@e&y er b@éu%ﬁp CYery WASHIR, ob(%hﬁed

1-6C) al ky eterocyc am no,” heterocycly C) al kyl am no,

1-60) al M)dmdret%nmyldl(wﬂl(omlsﬁﬂ)rphédmo@hemgd)beﬁﬁhrﬂnde a@tgwm@@mm no,

het er ocycl yl sul phanyl am ng. N-het er ocycl yl sul phanpyl
et or S YOMIOdR3 08 2 kAR Dainb 5 1B SRbETHHIE, L6t K GRy2H0L T8 & ey
het er oc Y. 1-6C) al kyl or
N-{1- 6031?#) é?jgn?{% hl% I%;EIF’W)EGC)aI kyl am no- (1-6C)al kyl, or (R),n is a
(1-30) al kyl emeﬁlmme & theaterial so obtained, iron powder (50.6 g), glacial acetic acid

(19 ml), water(95 ml) and ethanol (600 ml) was stirred and heated to reflux for 6 hours. The

mixture was cooled to ambient temperature and water was added. The mixture was carefully



and wherein any of the R substituents defined herei nbefore whi cil Qé%rzﬂses
a CHz group 25 which is attached to 2 carbon atons or a CH3 group which is
attached to a carbon atom may optionally bear on each said CHZ or CH3 group
a subst iWQOHE515E| ect ed from hydroxy, ami no, { 1-6C)al koxyPCT/GB00/00912

1-6C) al kyl am no, di-(( 1-6C)al kyl]am no and heterocyclyl, and wherein any
aryl, heteroaryl or heterocyclyl group in a R substituent nmay optionally
bear 1 or 2 substituents seiected fromW2droxy, hal ogeno, (1-6C)alkyl,
(1-6C) al koxy, carboxy, 30 ( 1-6C)al koxycarbonyl, N { 1-6C)alkyl carbanoyl,

N N- di - [Hasited@ pHOVY] thambainoylof ac2tufdtgdhdirbaydodivmrbitarbohiatd s6lG)iah kyd am no,
-[( 1-60C) al kyl ] am no, hal ogeno-( 1-6C)al kyl, 1 0J UL 2003 WO 00155153
- 128 FEWacRd oyidogh vl m@mxﬁh«f( orgaxuc:)ohawas d(nednae)raamwm( sulptig@) aridky | |

1- 6C -6 1-6 | k |
a0 L SepaRy B SR S IR ot s g b 1 3 o
or 2, RNMR By (dmga%m 3t1r(hi‘ Ltmrprmtm(im 4‘1-}635‘@(5 IIH)C@@S-% 55"(&& rl(Pi)
ani no, car boxy al’ koxycar bonyl | 6C) al’kyl, (2-6C) al kenyl’,

(2- 6C) al k972 (m(3I—1} GG)—EBEz(ﬁny;ZH() mmbwskymammm_n INI+HI: B89).al kyl ] ani no;
G N o T T e P
10 aryl - &n@@eﬂi&é’ 58%‘_(@@8@? %th%h?kﬁ%bd@@dguﬁ aﬁ&?ml[lwz{ AW di8ps) M R4 no.

aryl sul phonyl am no

aryl - (2- Ifc@h@bkl@ﬂ@cy bei ﬂ‘ﬁ& n(lﬁuiﬁwﬁyﬂlcﬁaé&wwarﬂ&bamb@ény kemptedtereQRl YWaaXY ,
heteroaryl -( 1-6C)al koxy, heteroarylam no, N-( 1-6C)al kyl -heteroaryl am no,

het er oarsfirred for 6 bpuisk lihgmixeire rag e\lap@c«}taqi le thy éfcs&t@avaw issolvedjrmmkthytamieno,

N hor PR E The CaadEEPBEEU? & SRR &1 andiRo-4-chioro-
het er oaryl( B(fﬂro@@mlsﬂdh@nh@ﬁneﬂm)bmaﬁqucd Yland Ipﬁf:{@fn@‘w@m OPHE resultant

het erocycl yl - ( 1-6C) al koxy, heterocyclyl am no,
1- bC) al klyllmalteemsdwatejﬂlaaﬁﬁ?@forﬂeﬁtlmum:y'ﬁhwol‘(em B evapytagad and,the residue was

et er ooy AFSAA BRERHIAR WHONRE FVRD SEoiijerds BEhNH shred 1r ore oot Hhe
N-het er agyg §aIId0II Mbref! wiH W RNGAEE %Ifsdfclht %Pétﬁé}r}g?[ldﬁg& 20 Lﬁﬁga@ s

optionally su stltut or 3 su nts se ecte rom roxy,
hal oga5040°C:. |Tﬁen@wasrﬁtdsxdbtalﬁwrohlome{(amlmro-mmrrobenammo)-l\p@r ooty

b0 A Koo nopbsmilibpiamiss (101 kOB pesisipt (DMFOL 3 055120, 4t
160 al ky kgl |
1- 6C§ y koé?/?a AHD: &I—S%Jggﬁ g:{’{lfﬁqﬁ%ﬁ% 141 dr, 99,3 €05 b3 m), 8.2 (g,

N, N-di - [ [H), @Q%GSKVH] q@rﬁa(@pmﬁ) IOZG-IIIEQ)IEH)I( gSge n(: M-AT) 383kad HBEoxy,
(1-6C) al kanoyl am no, N-(1 6C) al kyl sul pha

N, N- di - [ ( 1- 6ChaaRien € shaﬁWImatmal@@pbtamdéw%mwwmﬂmth»lplpitag@ym kyI (

1-6 C I I h I 1- 6C | kyl,
1~ b0y Z0KORD OB IARDRE W s AT Mg o PO TN A neS B e ol
1- 6C) al kyl@pdured ﬁqtcl“@@famf resufthntlsolid Qfak adofatéd @msﬁezr lﬁ lué%ﬁI Kitler and diethyl
car boxy- (1-6C) al kyl, (1-6C)al koxycar bonyl - (1-6C) a

ether and dried under vacuum at 40°C. There was thus obtamed 4-chloro-_111-(3-ﬂuoro-
5-morpholinophenyl)-3-[5-(4-methylpiperazin-1-yl)-2-nitrobenzamido]Jbenzamide (0.803 g);
NMR Spectrum: (DMSOd;) 2.21 (s, 3H), 2.4-2.45 (m, 4H), 3.08-3.13 (m, 4H), 3.46-3.5 (m,

25 4H), 3.69-3.74 (m, 4H), 6.58 (d, 1H), 6.84 (s, 1H), 7.0-7.2 (m, 4H), 7.68 (d, 1H), 7.80 (d, 1H),
8.04 (d, 1H), 8.36 (s, 1H); Mass Spectrum: M+H" 597.

Iron powder (0.726 g) was added to a stirred suspension of 4-chloro-N-(3-fluoro-
5-morpholinophenyl)-3-[5-(4-methylpiperazin-1-yl)-2-nitrobenzamido]benzamide (0.76 g),
water (2 ml), acetic acid (0.5 ml) and ethanol (15 ml) and the resultant mixture was stirred and

30 heated to reflux for 1 hour. The mixture was cooled to ambient temperature. Water (80 ml)

was added and the mixture was basified by the addition of sodium carbonate. The resultant



30 tarbanoyl - (1-6C)al kyl, N-(1-bC)al kyl car banoyl - (1-6C) al kyl , 104

N, N-di - [(1 6C) al kyl ] car banmoyl - (1- 6C) al kyl , hal ogeno- (2- 6C) al koxy, UL 2003
hydr oxy - % fdskoxy, 1 0 JUL 2003 WD 00/55153 -129 PCT%@E%%PE

1-6C) al koxy gC) al koxy, cyano-( 1-6C)al koxy, carboxy-( oxy

1- 6C) al koxycarbonyl -( 1-6C)al koxy, carbanmoyl-( | -6C) al koxy, N-(

1-6C) al kyl carbampyl ( 1- 6C) al koxy, N, N-digd( 1-6C)al kyl) carbamyl - (

1-6C) al koxy am no- (2-6C) al koxy, ( 1- GC§ al kyl am no- (2 6C) al koxy, di-[(

ﬁygrcéilyk @rg)\g?o é"wea 'k it latog%'fo F’é& 63%554@‘ %ﬁ?%,weéwﬁﬁted in turn
1-6C) al k?(lltﬁ%émyle @%198&{(? ﬁltdl mg%@@l k%'e‘?:%%ﬂled@il&at@scl'éljei%%ﬁyoqgt'é@%w{hé( !

-60) al kyl'am no kyl'am n

N- ( 1- 6C) rebildyib oas aneyted ﬁﬂdeﬁal@ﬂ KM‘ltﬁEﬂ Tae nhkthkedms[ﬁltdre& &fd)tat Kitkde vag banmoyl - (
| -6C)al kyl am no, am no-(2-6C)al kyl am no,

1- 6C) al ksMaapntatest @gwéﬂmlmﬂé-m@thﬂp{pﬁwg&y&wl&pﬁl}zamlcm} =4-chigroyMi(Ryfluaneno,

10 N-(.1:6Q) a |
1-60) ng@F“‘%{ %ﬁ%&%}’p‘ %%qgﬂ’é\?‘%@?ﬁgﬁ amqne (N"LH( 567.

1-60) al k . \
| a)c?m e ( Zpggcfyahw @@tﬁl?foll@;hﬁré%d%%) Mdﬁyls%ééﬁaﬁpi\(m sC) al kyl ani no, N-(

kyl
1- 6C) al kaxycailbepyddutt gaveOyafoliphamg dasa : NMR Spémuat: KIPMIQd b audel.7 (1, BH)

O e P R ate D2 85 Pl 3 96 G BB 38 P Pt i P e (i
592 ot sam 0200000 by LA Mk L BB 2 BB P o,

hal oganoi{L-0L|dI1kBN®YH i 15D, 8hgds, q>H/) {(236(:5), aHk,aM@g@em Wi, M+H* 607.
(1-60C) al koxy{ 2- 6C) al kanoyl anuno, cyano-(2-6C)al kanoyl am no,

car boxy- ( 2- 6 Cl&E RBatZoginier ny-(3- dnmem)aann@p@ymd}-bbﬁyuhykagumpmam+ am no,

car bano am _no
(2. 60 SERTER B BDRy S BRSPS 4 2 FETECTA e R RS
(2- 60) al afpPwkam no, ami no- (2- 6C) al kanoyl ami no, ( |
-6C) al kyl am no- (2 6C) al kanoyl am no, di - ((
1- 6C) al kyl Janﬂnmi)(tﬁm&¢)%¢hian¢e3}f(53cnhlnm 2anly¢benmnyﬂ9)(N+(3-fB©)(al kyl, aryl-(

1~ 60 dokyripoindbe Seshr Ry ROér%){an% 2ES eﬁ'ry&%ﬁéh?r%% 2 "é‘{ﬂ’%(fai&
aryl sul phogy Y)' W ﬁﬁred'\#r@(ﬁéhéﬂ |t<P|[i' for 18M8kes?T @?mﬁ[%let A9CUY daa[ﬁ%i%ured into

het er oaryl, ‘heteroary 6C) a heteroary oxy,
1-6C) al kom’ge; Fraéedssn&myd saiit vaas 1Mzited, vadshad kmhﬂhemewam yhddiethy] ethedt andadried! - (
1- 6C) al kyl am no, -60).al kyl -heteroaryl - (1-6C)al kyl am no

Ee: er oar 911 SRy awf& "H&r‘émaﬂwsmr%mﬁrﬂaﬂﬁom{S ﬂét%@VVF&C{)!FPI?SE%yl |

et er oar a

het er oary‘l %alf'@ “’%ﬁ%f’%’ am no- E‘Idlo@%%g! ?ﬁ]f()}’ %édépl?@q?))@%%pg?% eter ogxyl (

| -60)x w_;umsmam 62he14e(rno<2ml 2/|12 (9)6HY, (Ql:yﬂi) 6.08 (ﬁe)ml Byk,

het erocycl yl oxy, het erOC\I:Iclgl g -60) al koxg/ het er oc | am no, (7

1- 6C) al k{13 (m, 4H),3 52 (1,2 71-3.74 (m, 4H) 6.68 (d, 1H), 6.78 s,l ), 6.84 (d, 1H), 165
7.20 (m, 2H), 7.68 (d, 1H), 7.82 (d, 1H), 8.04 (d, 1H), 8.31 (s, 1H); Mass Spectrum: M+H"

613 and 615.

Using an analogous procedure to that described in the last paragraph of the portion of
25 Note a) immediately above which is concerned with the preparation of starting materials,
4-chloro-3-{5-[N-(3-dimethylaminopropyl)-N-methylamino]-2-nitrobenzamido } -N-(3-fluoro-
5-morpholinophenyl)-benzamide was reduced to give 3-{2-amino-
5-[N-(3-dimethylaminopropyl)-N-methylamino]benzamido}-4-chloro-N-(3-fluoro-
S5-morpholinophenyl)benzamide; NMR Spectrum: (DMSOd,) 1.54-1.62 (m, 2H), 2.1 (s, 6H),
30 2.18-2,22 (m, 2H), 2.77 (s, 3H), 3.09-3.16 (m, 4H), 3.18-3.22 (m, 2H), 3.7-3.74 ( m, 4H), 6.57



40 30, 28
1 0J UL 2003 WO 00/55153 PCT/ GB0OO/ 0091 2 -130 heterocyclyl am no,
het er oc (_1-6Cal kylam no, N-( 1-6C)al kyl-heterocyclyl (
1- 6C) al K’Y/‘P&Wfﬁi@? het er ocycl yl car bonyl ami no, het erocycl yl SOTHERAMDHAT noO,
N het er ocycl yl sul phanoyl , heterocycl yl - (2-6C) al kanoyl am no, heterocycl vyl -(
1- 6C) al koxy( 1-6C)al kyl, heterocyclyl-( 1-6C)al kyl am no-( 1-6C)al kyl and
N-( | -6Cal kyl-heterocyclyl S ( 1-6CQHMkyl anino-( 1-6C alkyl, or Qis
substituted with a ( I -3 C)al kyl enedi oxy group, and wherein any of the
subst i t yentr), o1 (Q ey, 518edd N R i7(UseT B4 an VTG . 70@TH), F685 (R 1GHAR 2T QUPHWI ch i's
attached to 2 carbon atons or a CH3 group which is attached to a carbon
at om mMﬁiﬁE&ﬁﬁJﬂﬂWﬁi@a?g%n each said CHZ or CH3 group a substituent

Lo 8 o PR R Briobed do RALLSRGRbE AT B 0 e caryt o

het erocxgl yl THe Qeddiviclg, @«e&h@ﬁmowg@aawnwsmec&am epalit yopear 1 or 2
substituents sel ect ed from hydr oxy, hal ogeno, -6C) al kyI (1-6C) al koxy,

car boxy, ( 1- 'lBﬁ)Baﬂzkmmoeﬁﬁdﬁedlme,thyimﬁmﬂ)pﬁmfhmmd)baﬂbmmI-4-cmlpfd-d| [(
1-60)a| ar banmo 2- 6C) al kanoyl , am no, -6C)al kylam no, di-[( |
-60) al k -fa VA -H%m&i'ﬁeplzenzl)g midA used 8s # Fbseyn%teriale\@sanrﬁmre gs

1- 60 al If8ﬁfc¥w£ 1- 60 al kyl , cyano ( 1-60C) al kyl, am no-( 1-6C)al kyl,

1- 6C) al Kyl am no- (| -GC)aI kyl , -1 (1 -GC)aI kyl]am no- ( | -GC)aI kyl, aryl
and aryl - ( 1-166gwdrkatalogots propb@frmmut deseribed-ia deepiktlpaga @il ofdhe portion of

i n-vivo-cl eavabl e ester thereof; except that

3- ( 5- beAYapRHTmedigekabpHenichLis corcempr vathahe prepaag guiof siagingrmaetiale,

3-[5- é(f'éioc Qo-?%néﬁa}orod?-}utrobg%ah 1d8)hﬁrp§lduoro-gemgr%l\ol?ﬂo%hgﬁﬂydeglga fdg(i‘vzam in-4-0

ne an

3- [ 5- (4BREP¥HP S RERE MY BtinaprBBY BRI BWel4-drismt hy! - 3, 4- di hydr oqui nazol i n- 4

-one are excluded. 3. An am de derivative of the Fornula la according to
claimi1 Mﬁefkdlnlebhyllmlnmlawno)mbcmlm]1&(}}371@!9039en met hyl or ethyl;

Cyano, | TEFRRHCLERTyRSD RSB in dbeisies SMI2 SRR TP Qi) 1 ST PEenvary.

di net hyl 0 I t h t

di et hyIQZIrr? (r%o?rl\g? 292{7%(17}91% ﬂ@?am ngﬂneﬁﬁ‘y?qg? ja%/ndmngg)h%ég,@ %(Hg % gggr(opoxy,
2- et hiy |13, mﬁét(ﬂnom;l) 72}597 hymmmmxw) 36l9ﬁdhl)l-ﬂ)at7r168c(rir bigRXY82 (d, 1H),

3-et hyl am met_ hyl am noet hoxy, di et rn%/I am noet hoxy, ~0J U

L 2D09 \M%&? 5) 6@3&%@%&(@0%@%%@1 Yopr opoxy,

2. ot ny! am nogt i FLaa b sty ﬁ*&?‘%ﬁ%ﬁé‘@@gtﬁ%‘@%&%ﬁPopyOPam no,

3- et hyl EI‘%tEQPIIﬁlﬁ&d]Qt@lyrubovew@idlﬁfs Iayﬂl@[’ﬂeﬂﬁﬂﬂhtyxle @f-ﬂpaﬂmon of starting materials,
2-di et hyl am noet hyl am no, 3-di net hyl am nopr opyl am no,

3- di et hy- ab%pmb{%@rﬁmthﬁdmnmopzommmm@)rwngobswmé@]@@rﬁ‘ltmso-

N- ( 3- th ARAL

N (o B R bt DR AR s RS IT AN WO e BRI AT
N-(3- et

M E > §| nefydteegang\ﬁ]g?fggﬂ%)l 196&%1;?13&1}9?015 (s, 6H), 2.33 (t, 2H), 2.99 (t, 2H), 3.09-3.13 (m,

N- ( 2- di etHiy B#% hoketmyAH), Sisfréd hlHa i6ads, 2H), 6.94 (s, 1H), 7.15-7.22 (m, 3H), 7.68 (d,

N- ( 3- di hyl i r | m M .

N§3dd: Wﬂa&aﬁ% MEE ﬂéb?&n@%w%@% w0
ri oxX | | onopl erl I N

1] OB 1 B AV gty Sponoropd 1 1

hormp:?@g;)az: n’i]l![lq prédunet ighyd mgrﬁmiﬂnovpmgdaianmsﬁ_ggl@gyll\mﬁéﬁail nyl,
rrolidinylne i.peridi olin

B?/peram ny?/neﬂ’\ey:%/ Qﬁ% ﬁ;ﬂﬂpq n&‘ir P?iﬁ?wa‘ “HE gﬁﬁ@%ﬁ’ﬂ‘m‘ﬁ%\’hyl o
4- met hylfgﬁl‘&%ﬁe3 Srﬁﬁ&lﬂ%hhné) gﬁ %}\9%?3‘35 ?géd%la@%xjf% é’rHl %as%ﬁ'éb\é}éﬁxy’

15 1-net nyloxy, pI per met hyl pi pér |ny 0X

honnpipaguduawkaxy 1- met hyl honopi peri di nyl oxy, 2- (pyrrolldlnyl)ethoxy
3-(pyrrolidin I)propoxy, 2- (pi peridinyl)ethoxy, 3- (plperldlnyl)propoxy,
2- (mor phol i ny%)leg I ryalogous psegsdatd tayhat ﬁcwplbs@m the gigtipparagiaply bf tetportjon of

3 (o RO Rl RIS susive eugT < RomBished i IR nk isBO of st pgeries.

3-
3-(4-aceq xshmr@@r 8ZhidYd )znﬁe&sze&amato@imj_hwlam MORIHRRMbFRENY DB AMide was
3-di net hyl am no- 2 2- di net hyl propyl am nonet hyl ,

2- (1-met hyl pyrrolidinyl ethyl)am nonethyl, 3-pyrrolidinyl propyl am nonet hyl,
2- nmor phol i nyl et hyl am nonet hyl , 3-nor phol i nyl propyl am nonet hyl ,

2- pi perazi nyl et hyl am nonet hyl , 3-(4-net hyl pi perazi nyl propyi ) am nonet hyl, 25
pyri dyl nmet hoxy, i m dazolyl met hoxy, thiazolyl nmethoxy and

2-met hyl t hi azol yl et hoxy;



nisOor 1; Rz is fluoro, chloro, bromo, methyl or ethyl; g is 0; and @Jus 2003
phenyl, indenyl, indanyl, tetrahydronaphthyl, fluorenyl, furyl, thienyl,

oxazolyl, 30 isoxazolyl, imdazolyl, pyrazolyl, thiazolyl, isothiazolyl,
pyri dyl woyossdsszi nyl , pyrimdinyl, pyrazinyl, benzofuranylcr/dgmdmbyik,
benzot hi enyl , benzoxazol yl, benzi m dazol yl, benzot hi azol yl, i 0 ~a~

2003 . WD 00/551S3 - 132 PCTI GB00/00912 indazolyl, benzofurazanyl,
qui nol yl, isoquinolyl, quinazolinyl, .gwsnoxalinyl, naphthyridinyl,
carbazol yl, dibenzofuranyl, dibenzathiophenyl or xanthenyl which optionally

?ff‘}[ vy gggaﬁ%et%hﬁxﬁpﬁ (; M&H&ﬁmﬁ&l ‘?815 frﬁ&ﬂtl?ﬁﬁiﬁﬁ 086?/%}/%111 ‘éﬁ[o‘?o 3ﬁ(@'c%‘io%-

ano,” am no. oxy, propoxy

i sopr 0poxmmsetﬁhxﬁmznv(mumonﬁhﬁyﬂr@nﬁ@pmyl,)bm@mme NMRCSpe m{ 1 DD NS
di met hyl am no, di et hyl am no, acetam do %E)ro i onam do, N-net acet am o

met hanediZphahémi 23), 21\25rf§13ﬁ] RO oﬁ@%(d&H)aMBdrmZHDyB 55(, 2H)

i et hy! arkeporelhy P S A ST ety S bR T OBy (oo ZH St Hiy.

2- et hoxyein@ XYH),% rgeqs mymg@gpywu% - haxygy opoxy, 2-am noet hoxy,

3- ani nopr opoxy, hyl ‘aim noet hoxy, 2-ethyl am noethoxy, 10

3- et hyl am ncllmngmxmalo’goas pydcedure tpthefxtesgribed-id itheetabtypasagraphedfttha portion of
2-di et hyl am noet hoxy, 3-di met hyl am nopr opox 3-di et hyl am nopr opaxy

phenyl , ) Q¢ 9) lmftl?ﬁl%tﬁwabo]é?WWPS CQAFFIIGY Mﬂ@ttﬁyprepﬁsﬁﬂpwf SErReyateHslss i dinyl
3- O(ngg
pi Bgi ;gl ;1&?{$mﬁ)r(retf@yr p|5 E%Ar 9@%‘@%& ﬁ"o)nyé)s &SF azi %t}f}?fahgh%k) W%%gl%@az nyI

4- acet yophipebazhmydo} benzainidd wrhimetngt Y kive B5] znmafd-simy@rméthyllammopropyl)-
mor phol i nyl met hyl, pi perazi nyl rret&(:;ngf met hyl pi per azi nil)l met h

4- acet§ INinssrdamingihenzanyido]-Ayphiase PRy -morpheling plrspy b¢nzamrr@d dass
pi peri dinyl ox ridinyl oxy, 2-(pyrrolidinyl)ethoxy,
3-(pyrré£%@#ﬁ§ ?ggggénggyfpiperidinyl)ethoxy, 3- (pi peridinyl) propoxy,

2- (nor phgl i nyﬁﬂe%@f@l’ga\% tﬁé@(glmg &th ) RL rudr: (Mi-pesagi nyl ) et hoxy,
3-{ pi perazi nyl) propoxy, 20 2-(4- thylplpera2|ny ) et hoxy,

3-(4- nethylplpera2|nyl)propoxy 2- (4-acetyl pi perazi nyl ) et hoxy and
3-{4-a03§élpipgrazinyl)propoxy, and wherein any phenyl, 0. furyl, thienyl,
pyri dyl ocyclyl group in a substituent on Q may optionally bear 1

or 2 o thyl and nethoxy; or a
phar n%g?z{j’ L‘a%??/ﬁgg(gggﬁaﬁﬁle légﬁhédeﬂg%%oaf&w%@ﬂ%nygﬁ am de derivative of the
Formul a 8- mmﬁﬁehh@gmhmopf@y‘r)-ﬂ-mmemnsts;Mnhydmgﬂnaz:ﬂmmehyI mis 1
and R is selected fromdiethyl am nonet hyl, N-(3-dinet hyl am nopr opyl )

N- et hy! ani ndJsupg/m andlegays progedurgy mqbqiqsmbeqom@qarrm fd, 3-pPpeviRei n- 1-yl

- h I
4- x: hzl %lﬁé'g%lg i nm}op¥+pyl 'rg’é‘lf}é O]De rﬁ of]—N (ﬁlcﬁrgpd perazin-1-yl,

4- et hyl 53tribﬁﬂ'®lih6p1’ﬂeny])8@izhmhde \Gasri’e&dfed \hﬂﬁ&iﬂt@ﬁfoﬁl&bfbﬂnﬂd MEteltghetion product

20 was purified by column chromatography on an isolute SCX ion exchange column using

initially methanol and then a 99:1 mixture of methanol and a saturated aqueous ammonium,
hydroxide solution as eluent. There was thus obtained the title compound Mass Spectrum:

M+H" 559.

The 3-{2-amino-3-[N-(3-dimethylaminopropyl)-N-methylamino]benzamido]-

25 N-(3-fluoro-5-morpholinophenyl)benzamide used as a starting material was prepared as
follows :-

Oxalyl chloride (0.51 g) was added dropwise to a stirred mixture of 3-chloro-
2-nitrobenzoic acid (0.694 g), methylene chioride (50 ml) and DMF (a few drops) which had
been cooled to 0°C. The mixture was allowed to warm to ambient temperature and was

30 stirred for 4 hours. The mixture was evaporated and the residue was dissolved in methylene

chloride (10 ml) and added dropwise to a stirred mixture of 3-amino-4-chloro-



1 0°JUL 2003
1 QJ UL 2008 WO 00155153 - 133 PCT/ GB00/ 00912 nor phol i nomet hyl ,
3-am nopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-21-ylnethyl, ’
pyrrolidin-3-yloxy, piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy,
2- pi per Wi gosst830xy, 2- nor phol i noet hoxy, 3-di net hyl am noprrarydBuriooapet hyl ,
3-di net hyl am no2, 2- di net hyl pr opyl am nonet hyl , 2-(
1-met hyl pyrrolidin-2-ylethyl)am nonethyl, 3-pyrrolidin S
1-yl propyl ammonet hyl , 2- nor phol i noet hyl@®m nonet hyl ,
3- mor phol i nopropyl am nonet hyl, 2-pi perazin-1-yl et hyl am nonet hyl,
3- (4- mejyhysl £ I@g}nn&g‘r@t , I sOorl;
Rz is rrgttkﬁ ﬂ?ﬁd}@ Salébfbsh%h;%m&pgb% 3- pyr |d1§¥)I ang?ﬂﬁ]%bw?%gn \/\nﬁe}c}%&%teag?s a
substi tue:ntxrmzhﬂmamdl dti180RC ponr réohduds. e gdlvemtrmap hedporaed qidpke radidue,was

pi perazin-1-yl. and 4- rreta%l piperazin-1-yl; or a pharmaceutically- accept abl e
sal t t heisslyed ingneghylene ghiogide &0} mbaandweaterr (S0 md) rg siired foronschasrdThy to

i ot hy | SRR g et R g RAER Bl e B A B i R b rom

3- pyr rphdie. 1Tidre \Mﬁml dodifedl4 )6hl,orcm3I(Bl&ldrmrnlﬁbﬁﬁfzhﬂid@)%N (3-fluoro-
honopi peri di n-1-yl, piperazin-1-yl, 4-methyl piperazin-1-yl

4- et hy| pimephalinopheyyl)benzamisiet&032); IHMM(EMW&bWLlﬂe(mAPH 15yl ,

Ponop: por As g At b D b B, L 75T R, 7-89 (@ 1HD,

nmor phol B@Q'{Etm)' & 13 (@”H@PHWZW%'lqg)”léi%)(?rl‘ﬁ)hMass Spectrum: M+H" 533 and 535.
3- hydr oxypyrrolTdin-1- rrolidin-3-yToxy,

N- et hyl pyrr @l md«tmea}fytl chiyro }}(.”pelnllorh h—iﬂtrqﬁenxgmldbb Me@hiphgpo-per i di n- 4- yl oxy,
hormplir(gerl din-4-y N- et hyl hormpl eridin

o DB b e R e e (10 ok R digiedy amisgbiomeh Drgstidayine

g- g: x% F?/P @%ﬁ‘s"s‘% eﬁ@ylﬁﬁrﬂeﬂ%aﬁé h%(%) for 16 houEs he mixture was cooled and poured into

2-(1- n’ewa}@r PYhé edsuthitZokiti i3 Ndolaed, ﬂ@‘ﬁﬁéd"h‘l' turn thh water and diethyl ether and dried
3-pyrrolidin-1-yl propyl am nonet hyl, 2-norpholinoet h(énﬁam nonet hyl ,

3- nor phehderopewmy b Ko nBhdry Was thys Mbéumh ‘h@hlytOeii Hy{Bini3rbmethyldminopropyl)-

3-{4-nme er. az t hox

ot ne b emERE RO SRR A o PR e DB e (45 8

2003 Wy Qh@ﬁ'Sﬁr’éé@@n &m%oﬁ 1.48- 1788 (Y, 1 2H) 2. 0$ (96@}@1?6 i’ﬂ{ﬁ@%&@oﬁiﬁ 3Q3 @,

phenyl Wwhi Ch bears or 2 'substituents selected fromfluoro, | oro,

trifl uo2elel.0883,15 (m, 4H), 3.7-3.75 (m, 4H), 6.74 (d, 1H), 7.15-7.2 (m, 2H), 7.44 (d 1H), 7.52-
7.64 (d, 2H), 7.7 (d, 1H), 7.82 (d, 1H), 8.08 (s, 1H), 10.32 (s, 1H); Mass Spectrum: M+H" 613
and 615.

A mixture of a portion (0.25 g) of the material so obtained, 10% palladium-on-carbon

20 (0.025 g) and methanol (25 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. The reaction product was purified by column
chromatography on an isolute SCX ion exchange column using initially methanol and then a
99:1 mixture of methanol and a saturated aqueous ammonium hydroxide solution as eluent.

25 There was thus obtained 3-{2-amino-3-[N-(3-dimethylaminopropyl)-
N-methylamino]benzamido]}-N-(3-fluoro-5-morpholinophenyl)benzamide (0.102 g); NMR
Spectrum: (DMSOd,) 1.58-1.62 (m, 2H), 2.09 (s, 6H), 2.25 (t, 2H), 2.56 (s, 3H), 2.77 (t, 2H),
3.09-3.13 (m, 6H), 3.7-3.73 (m, 4H), 6.39 (s, 1H), 6.48-6.64 (m, 3H), 7.08-7.24 (m, 4H), 7.4-
7.5 (m, 1H), 7.62 (d, 1H), 7.92 (d, 1H) 8.26 (s, 1H), 10.14 (s, 1H), 10.22 (s, 1H); Mass

30 Spectrum: M+H" 549.
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met hoxy, cycl opentyl oxy, acetam do, N-nethyl nethanesul phonam do, 2-furyl, ,

5 azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, norpholino, piperidino,
honopi peri di n-1-yl, piperazin-1-yl, honopi perazin-1-yl,

4- et h [ in-1-yl and 4-nethyl honopi perazi n-1-yl, ' =f | uor enyl
or 4-di gg%?%nyl, or Qis 3-pyridyl or 4-pyridyl whi c?%&??@gu
substituent selected fromazetidin-I-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl,
nor phol i no, piperidino, honopiperidinggsRi perazin-1-yl, honopi perazin-I-yl,
4- et hyl pi perazin-1-yl and 10 4-net hyl'’honopi perazin-I-yl; or a
pharmaceutical |l y-acceptabl e salt thereof. 6. An am de derivative of the

For nul rding to claim2 wherein R3 is hydrogen or nethyl; I 5 mis

1 and ' e | <V 5 4- nopi_ in- |-yl or
N (3 crnlr B YR ARG Byl dmink) 2 ARG AR ARG o pipeliaift | o,
and 20 1Q)3,Ldihydrogithapolinlaner i d-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl,
2- pi peridi nopyrid-4-yl, 2-norpholinopyrid-4.-yl, 1-fluorenyl,

di benzof ur arlJsing pn apalggeusqupesdpiedn yhatslesgibed i Bramplp fe i p-amino-a

har eut j,cal,l y- ac taple salt thereof 7., An .am de derivative of the
P e et B et R Ry ety o e b AR P Yaliehed | ¢
pi per azjin; 4- 184 dtde 2 o : - { A=yl Or
R 05 ar s pechlorofy A M cRHRRI PGl de 16 eiveTTB LRI RVIRM ool
6- f | uon(BM30dg 1i.84-0.96dmg 2KD),i 50@¢saZd).i 2N ¢s1 3H), RyA2-2149 ¢l 2H), 2.62-2.68 (m,

2- | jdin-1-yl id-4-yl, 2-(3- lin-21-yl j d-4-yl 10J1!" L
2005 vetbor2a1s 2D s enatodaTloattsl Jaf h By Fitaltpn, 758 & i

2 . . v e : .

5 (4 or by GeE R, Y ka7 kU YDe FOLERIARLRI0EN oy 11D 1068 . 110

2- metl aygheeetrum3 MetiosOBphetg) , 3-( 1, 1, 2, 2-tetrafl uor oet hoxy) phenyl ,

3, 4- et hyl enedi oxyphenyl , 3-acet am dophenyl, 3-(4-fluorophenyl)phenyl,
3-(2-furyl) phesAG -agum-imﬁihﬂpsarwy)ré6ﬂirmtﬁylh01ppmn@rﬁyn-,l-ylg)-

3-fl uorp; 5:pi peri.di n enyl -fluor.o-5- mor.phal i nophenyl . qr

3 ror priol EH B PABRERE o pha Ngr B e AR e ihws ccept abt e sal
thfr e?féI fAn Arﬁﬁ%gug@fw@tmﬁayps-nlithepﬂéaymd-aﬂm-zaﬁi%b&iz'aﬁliw(scg)@i m1

sel ected from -

T[, - ( 3-Mimethihbmopimspazosy(P 28N e nd PAMBO(E]mI3 wWag stiretdanid-t8aed to80 fhisri nopyri d

15 4 hours. The reaction mixture was cooled to ambient temperature and poured into water. The

resultant precipitate was isolated, washed with water and with diethyl ether and dried under
vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)-
5+(4-methylhomopiperazin-1-yl)-2-nitrobenzamide (5.42 g); NMR Spectrum: (DMSOd,)
1.82-1.96 (m, 2H), 2.26 (s, 3H), 2.38 (s, 3H), 2.42-2.52 (m. 2H), 2.61-2.65 (m, 2H), 3.59-3.63
20 (m, 2H), 3.67-3.71 (m, 2H), 6.84-6.93 (m, 2H), 7.52 (d, 1H), 7.98 (d, 1H), 8.05 (d, 1H), 8.55
(s, 1H), 10.13 (s, 1H); Mass Spectrum: M+H" 414.

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.54 g) and

L

methanol (150 ml) was stirred under an atmosphere of hydrogen gas until hydrogen uptake
ceased. The catalyst was filtered off and the filtrate was evaporated. There was thus obtained
25 N-(5-amino-2-methylpheny!)-2-amino-5-(4-methylhomopiperazin-1-yl)benzamide (3.64 g);
NMR Spectrum: (DMSOd,) 1.8-1.92 (m, 2H), 2.04 (s, 3H), 2.25 (s, 3H), 2.42-2.48 (m, 2H),
2.57-2.60 (m, 2H), 3.34-3.39 (m, 2H), 3.4-3.45 (m, 2H), 4.85 (s, 2H), 5.46 (s, 2H), 6.37 (d,
1H), 6.62-6.74 (m, 3H), 6.84 (d, 1H), 6.94 (s, 1H), 9.46 (d, 1H); Mass Spectrum: M+H" 354.

A mixture of the material so obtained, triethy! orthoformate (3.41 ml), glacial acetic
30 acid (0.3 ml) and ethanol (75 ml) was stirred and heated to 70°C for 16 hours. A 1N aqueous

hydrochloric acid solution (20.6 ml) was added and the mixture was stirred at 60°C for
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car bonyl am no) phenyl ] -3, 4-di hydr oqui nazol i n- 4- one,
N- (3- di net hyl am nopropyl } - N-met hyl am no] - 2- met hyl - 3- [ 2- net hyl 5- ( 2- m)rpho
opyri d- 4-yi car bonyi am no) phenyl ] - 3, 4- di hydr oqui nazol i n- 4- one,

4-vyl

| [
in

[ N- ( 3VQiopEE%y | am nopr opyl } - N- et hyl am no] - 3- [ 5- ( 2- nor ghe/Gaegmwid 15

yl car bonyl am no) phenyl ] - 3, 4- di hydr oqui nazol i n- 4- one,

(4- met hyl pi perazi n-1-yl)-3-(2-nmet hyl -5-(2-nor phol i nopyri d-4-yl car bonyl am

) phenyl ] 3, 4- di hydr oqui nazol i n- 4- one 108-

A1- (13- di net hyl am nopropyl) - N-met hyl ami no] - 3- [ 2- net hyl - 5- (2- mor phol i nopyr i
yl carpanpy! am RRURHR Mikdire3wds 6N Jp¥ Q0 Uihe a&lueRodt-d81ved Gn water, basified

[ 2- met hyl - 5- (2-pyrrolidin-1-yl pyrid-4-yl carbonyl am no) phenyl ]

( 4- métyriat pigigion pi pedium|bjcagbqndtecindyenttracied walzmelthylameminéqude The organic

[ 2

oYL o Raphpe SLnoRYEd &4y car Bony| AT ng) PRSI LSL 4 et i pi per @

| Eet PT?H]Q }{a/%f al}?é%&%[lﬁ—‘ﬂ-%ej(%ﬁg)ggyﬁl ly\@% §%éé rﬁf'?ﬁ Q{)’M%bji”j‘ 186 P09y 1.89-12% (m,

4
5- ﬂIMnZQﬁL{E aﬂﬂzmuw%@mﬁm@z 83 (1Y) paenyds e 2(Hly BBRIR6P(RLIAYI n- 1-
3, 4-di hydr oqui nazol i n-4
3-
5-

0
(
4-

4-
I
L (é—l“h(syﬂ%iéfﬁ, @H},-ﬁzﬁ ﬁﬂetllé)l bﬂbﬁyllH), 7.22 (s, 1H), 7.32 (d, 1H), 7.55 (d, 1H),

}-6-(4 | hydr oqui nazol i n-4-one and 30
(:j@éc&%’éﬂ) ]@*— vl phenyl } - 6- (4- et hyl pi per azi n- 1-yl )
3, 4- di hydr oqui nazol i n- 4- one, 9 DJ UL 2003 WO 00/55153 - 136 or a

phar maceuti cal | y-acceptabl e salt thereof. PCIT/G300/00912 9. A process for
t he prmp_lﬂlﬁ of an am de derivative of the Formula la or Ib, or a

h t b| | t bl t t h f,
TR L AIBLRl ookl P S5 ey b
N-phenﬁz‘%ﬁ Nololel=Tyv f the Formula Il (R2)n O (R-)ym\ H/ X- (CHZ) g
: ﬁ%& ﬁ a camt‘)oxy

6-
6-
6-
n
-
d
3-
6-
3-
V4
2-
6-
3-]
)
o>- |
6-
3-[

211 ic acid of the Formula IIl, or a reactive

derl vative tUsingah anflofds procedird tolthavdesoeibed tnaExaahilees,gr -Opmis-e as defined
in claiml and wherein any functi onal gr oup is 10 protected if necessary,

and: (idmegndphany)h#-metyomopipgranm si-hAdlihydroquinazolin-4-one was reacted
with 3,5-difluorobenzoyl chioride to give the title compound; NMR Spectrum: (DMSOd,)

15 1.84-1.96 (m, 2H), 2.05 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.64 (m, 2H), 3.53 (t,
2H), 3.58-3.64 (m, 2H), 7.24 (d, 1H), 7.38 (m, 1H), 7.40-7.44 (m, 1H), 7.48-7.54 (m, 1H),
7.58 (d, 1H), 7.64-7.67 (m, 2H), 7.75-7.78 (m, 2H), 7.96 (s, 1H), 10.49 (s, 1H); Mass
Spectrum: M+H" 504.

20 Example 17
Using an analogous procedure to that described in Example 10, the appropriate .

3-(5-amino-2-methylphenyl)-3,4-dihydroquinazolin-4-one was reacted with the appropriate

carboxylic acid to give the compounds described in Table VIII.

25

30

35
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(ii,) optionally form ng a pharnmaceutically-acceptable salt or

i n-vivo-cl eavabl e ester; (b) reacting an aniline of the Formula X (R2)n b N
~ NH2 ~R~)m~ N \ 3 15 RX with a carboxylic acid of the Fornula VI, or
a react dyvative thereof, HO2C (CH2)q Q VI under st e bond
form ngwggndgéas I ons, wherein vari abl e groups are as defi nggq?dr?%/%qlgl m 1 and
wherei n any functi onal group is protected if necessary, and: 20 (i)
renmoving any protecting groups; and (i |0§ optionally form ng a

phar maceuti cal | y-acceptabl e salt or |n Vi vo- cl eavabl e 10J UL 2003 WO
001551 53 PCT/ GB00/ 00912 - 137 ester,; for t he preparation of an am de
derivative of the Fornmula |a wherei Wahée I'a substituent on Qis (

1-6C) al koxy or substituted ( 1-6C)al koxy, ( 1-6C)al kylthio, (

1-6C) al kyl am no, di-[(1-6C)al kyl]am M=z.or E bstituted ( 1-6C)al kyl am no,

the al kylation, 5 conveniently in ©he prR e of a suitable base, of an
am de derlvatlve of the Forrmula la Wnere or a substituent on Qis
hydr oxy, nercapto or ani noeas appropy

d) “Relcd he—ppepar ati on of an
am de derivative of “Reim ,

rein a substituent on Qis amno, (
1-6C) al kyl am no, ) al ky 0, substituted ( 1-6C)al kyl am no,
substituted N-(1- 6C) aI kyl - (2-8C) al Nyl arfiino or a N-1inked heterocyclyl

group, the reaction, 10 convenlently in the presence of a suitable base, of
an am deglenivartve of e Formura g Wererm a SEpstT tuent om Qg,
suitabIE |"eavi ng group W'th an appropriate anine; l?e) for the pr eparation
of an am te | de@imethiylpepepdzid-g/1for mul pllflaowier ein R or a substitpeni of Q
is (1-bCal kanayl am no or substituted (2-6C)allcanoylamno, the hAcyl ation
of a corrp%um& @tmethzlpienarsnin-d-¥lh wher g3, ﬁ-rmthﬂﬁn%di@u’@bﬁwluent on qisbanino;

15 (f) | a¥d ho _nranar At An Af ah am dori /ot 1 s Cormil atl 1 2 wwh rel n
O ottt t—ct—WHE

R or alsiélb<t6~ (t4l}8ﬁ¢‘ylﬂﬁpe§‘4‘%\f(yﬁ 6C) al k%ﬁégmeﬁwlmﬁ'&ﬁ?wﬁ? he reactioh of a
conpoung—pf Tty _lﬁﬁt{h!mﬁréﬁn\{wyﬁa TR grdlwqg&g LR P QTS apinywith a

( 1-bC @l kane aci d an ag |va lerivati vé thereof;|(g) for
the prepagat |60<r4 xﬁEth igenAe 1487 1 vat | Venedth{iines Giivdtenzctudhergl n| R ¢or |a 20
substituent jon Qi sggjar boxy, qgar boxyt ( 1- 6)tC) al ka carboxy-( % 6C) al koxy,

car boxy 166()Gad4k1ylb!dnmlnmramh-(l }1) GC) al k- Chmleﬁwkyuqmanﬁ@) al kyl am np of

car boxy Nal kanavl am nn a0a nf ormnound aof the FC‘WJ! a—la

= v\ oot

wherei n| R 4ro-¢- @E@h%f’ﬁﬂw b‘yl)s ’§%8Y§°£W‘rﬁ6>?’y3éar bonyl, g

(1- 6C) alkpxy 8 RY. I Xycarbonyt=("1T=6Calkoxy; 7 (
1- 60) al ko%c‘@%‘o’ﬁ%ﬁ*‘?{‘*"iﬂ°§@§° ﬁk’{/ Jn%k np I%F‘@Y 1-60) al kyl - ( i

1- 6C) al Kogy goms ifer® AL}yl am np5g8-chiorophenyl)furan-2-yl i
1- 6C) al xv9 or1v|1?,2p 6C) al kanovl am 10Qas aoopr oo)rll)at e; gr (h) for the

pr epar aj i ldh cﬁ‘(@meﬁnirdperm-llwdbl ve of SKheh]ébéthBl)ﬂuaamMiei n R {s anno(

1- 6C) al QAal kv 1l am na I 1-60)-al-kyvd di 1-6C)al !1\/L1 b Nno

1- 60 al k)j/lrl qr 6 @'WQWFMBVB’PWI 3(11 6C) a ﬁgﬁ"cbweni’lpn@ler“e%ré’{l on, cohveki ent| y
:?EP}_R?:E:?EREI%@E th?rlpﬁﬁérhﬁif 15 1)’“*‘“ E-(E—chfbrb’ﬁﬁéﬂ&’l‘)‘ﬂl%n"z yL tre—FormrtarAH

13 6-(4-methylp1perazm-1-yl) 4-(4-methoxyphenyl)thien-2-yl m
14 | 6-(4-methylpiperazin-1-yl) 3-phenylisothiazol-5-yl n
15 | 8-(4-methylpiperazin-1-yl) dibenzofuran-4-y! o
16 | 8-(4-methylpiperazin-1-yl) 1-fluorenyl p
17 | 6-piperazin-1-yl 1-fluorenyl q
18 | 6-piperazin-1-yl dibenzofuran-4-yl r
5
Notes

a) The product gave the following data : NMR Spectrum: (DMSOd,) 2.05 (s, 3H), 2.23
(s, 3H), 2.47-2.5 (m, 4H), 3.2-3.3 (m, 4H), 4.18 (s, 2H), 7.3-7.48 (m, 4H), 7.5-7.63 (m, 4H),



"~ f1 J UL 2008 wo 00/ sslss -138 PCT/ GBOO/ 00912 (Rz}n z-(1-6C) al i J¥L 2%
X~ (CHz)g ~Q'/ i~ N\ 3 XIl wherein X, RZ, R, n, g and Q have any of '
t he neani ngs defined in claiml and Z is a suitable |eaving group with an
appr opr W‘é@gﬂ/ﬁﬁ-”ne or heterocycle. 5 10. A pharnaceuti cal RGHSBYYAPIEN whi ch
conprises an am de derivative of the Formula la or Ib, or a
pharmaceutical | y-acceptabl e or in-vivo-cleavable ester thereof, as defined
inclaim1 or claim2 or an anide derilHtive selected from

3- (5- benzam do- 2- net hyl phenyl ) - 2- met hyl - 3, 4- di hydr oqui nazol i n- 4- one,

3-[5- g4zgst(by1m)emzae(m tia},-728 et DD, FHeEngd, It HY-91@8-BMI1-(dh, 219 T4l @auiInadsdsi n- 4- o
ne an

3- [ 5- (4SpestnaxyMieHzafd-do) - 2- net hyl phenyl ] - 2- net hyl - 3, 4- di hydr oqui nazol i n- 4-

17 rhefhoea kRl e BupROTRGE b RN BRGER T Pe E of 9 o
phar maceysigal. 50’(@(:4}@)3@@}6'(% sm)ts 9% (4,21¥] .06 @d qayable (@Sﬂmr 7&@%& %i) 738

defined in claim1l or claim2 or an amﬂg deri’vati ve sel ected from
3-(5- tﬁe(mammd@(demy|7pﬂﬁe(rmy,lZ)H)ZS@st(ayllemza(ﬁym)omsmmtmm- NA-eiied98.

3-[5-(4-pet hy| benzam do} - 2- pet hyl phen 4- di hydr o nazol i n-4-o
ne[ an((:I c) %lhe proZ uct gav}e the ﬁlo“y ngp datayHMl% Snectrum MSOId(,)y2 05 (%UIBH)Z.Z 15I

3-[5-(4 Zg th I h Razol i n- 4-
one in Iﬂ%ﬁg?ﬁ# turé % ésﬁd gge}%mfln)zgrs%éd Xh?%ﬁl&rjelg%s gwol‘lﬁé’l seases
or nedi gals-Tench1419))9.7807 8% hat Ky 8bw(scyH9>hlormsS(s 1A% MiBs ApAdtrunt) NA+AS B245 7. A
ANAAA(RA A A A Aa?. AR AsR Au, . A AR A Ay. ANe. A. A A A AsuR Ae. AaR A

y. Au?. Adh3uy TARProsiicigava the Mlomng\(iajaAklM&(SpAQmp(WSQdﬁ 2005 (sa31A), 2.3 (s,

5 nan e ST SRR AR A ek oo R S e 8D RV A8 U 310 v,
, f*Aé. Py I b R R GNPt S
} xsni d_ 2} ca] daif CahethyeaPehhydipbeaizofiram@iaarboxylic acid, used as a starting material,
was obtained as described in Monatschefte fur Chemie, 1990, 121, 883-891. The product
gave the following data : NMR Spectrum: (DMSOd,) 1.50 (m, 3H), 2.05 (s, 3H), 2.25 (s, 3H),
15 2.55 (m, 4H), 3.28 (m, 4H), 3.39 (m, 2H), 5.12 (m, 1H), 6.98 (s, 1H), 7.41 (d, 2H), 7.49 (s,

1H), 7.61 (m, 3H), 7.8 (m, 2H), 8.1 (s, 1H), 9.87 (s, 1H); Mass Spectrum: M+H" 510.

f) The 2,2-dimethylchroman-6-carboxylic acid, used as a starting material, was obtained

as described in Tetrahedron, 1982, 38, 3673-3677. The product gave the following data :

NMR Spectrum: (DMSOd,) 1.30 (m, 6H), 1.79 (m, 2H), 2.05 (s, 3H), 2.25 (s, 3H), 2.5 (m,
20 4H), 2.8 (m, 2H), 3.3 (m, 4H), 6.8 (d, 1H), 7.38 (m, 1H), 7.46 (m, 1H), 7.62 (m, 2H), 7.69-

7.98 (m, 4H), 8.09 (s, 1H), 10.18 (s, 1H); Mass Spectrum: M+H" 538.

£) The product gave the following data : NMR Spectrum: (DMSOd;) 1.84-1.94 (m, 2H)

2.07 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.53 (t, 2H), 3.58-3.64 (m,

2H), 7.26 (s, 1H), 7.38 (d, 1H), 7.4-7.5 (m, 2H), 7.51-7.61 (m, 3H), 7.78-7.86 (m, 4H), 8.01
25 (s, 1H), 7.92-7.99 (m, 2H), 8.22 (d, 1H), 8.38 (d, 1H), 10.59 (s, 1H); Mass Spectrum:

M+H" 558.

h) The product gave the following data : NMR Spectrum: (DMSOd;) 1.86-1.98 (m, 2H),

2.06 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.53 (t, 2H), 3.58-3.64 (m,

2H), 4.12 (s, 2H), 7.24 (s, 1H), 7.32-7.43 (m, 4H), 7.52-7.61 (m, 3H), 7.72 (d, 1H), 7.8 (d,
30 1H), 7.85 (s, 1H), 7.92-7.99 (m, 2H), 8.18 (d, 1H), 10.49 (s, 1H); Mass Spectrum: M+H" 556.
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Xnb@ 6ml %/é,ﬁ d1 Hyg& o&&mazo(l)%A -one which was treated with a saturated solution of hydrogen

25 chloride in ethanol to cleave the tert-butoxycarbonyl protecting group. The resultant product
gave the following data : NMR Spectrum: (DMSQOd,) 2.07 (s, 3H), 3.29 (m, 4H), 3.5 (m, 4H),
7.42-7.6 (m, 6H), 7.67 (m, 1H), 7.8-7.9 (m, 4H), 7.95 (s, 1H), 8.20-8.27 (m, 2H), 8.36 (d, 1H),
8.85 (s, 1H); Mass Spectrum: M+H" 530.
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1 10%& ( éoxw&'ﬂ'\ém‘ﬁh?@. %Qlcgggugfgg'easmgly polar mixtures of methylene chloride and
methanol as eluent. There was thus obtained the title compound (0.119 g); NMR Spectrum:
(DMSO0dq) 2.23 (s, 3H), 3.22 (m, 4H), 3.72 (m, 4H), 6.99 (d, 1H), 7.12 (d, 1H), 7.29 (s, 1H),
7.47 (m, 2H), 7.63 (s, 1H), 7.89 (m, 1H), 7.97 (m, 1H), 8.18 (s, 1H), 10.44 (s, 1H); Mass
15 Spectrum: M+H" 561.

The N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-
5-(4-methylpiperazin-1-yl)benzamide used as a starting material was prepared as follows :-
Oxalyl chloride (0.55 g) was added dropwise to a stirred mixture of 3-fluoro-

5-morpholinobenzoic acid (6.36 g), DMF (a few drops) and methylene chloride (200 ml)

20 which had been cooled to 0°C. The mixture was allowed to warm to ambient temperature and
was stirred for 4 hours. The mixture was evaporated. The residue was dissolved in methylgne
chloride (100 ml) and was added dropwise to a stirred mixture of 4-fluoro-3-nitroaniline
(4.05 g), triethylamine (12.0 ml) and methylene chloride (100 ml). The resultant mixture was
stirred at ambient temperature for 20 hours. The mixture was evaporated and the residue was

25 partitioned between methylene chloride and water. The organic phase was washed with a
saturated aqueous sodium chloride solution, dried (MgSO,) and evaporated. There was thus
obtained N-(4-fluoro-3-nitrophenyl)-3-fluoro-5-morpholinobenzamide (7.06 g); NMR
Spectrum: (DMSOd,) 3.24 (m, 4H), 3.73 (m, 4H), 7.0 (m, 1H), 7.13 (d, 1H), 7.3 (s, 1H), 7.58
(t, 1H), 8.11 (m, 1H), 8.63 (m, 1H), 10.56 (s, 1H); Mass Spectrum: (M-H) 362.

30 A mixture of a portion (4.34 g) of the material so obtained, 30% palladium-on-carbon
(0.68 g) and methanol (500 ml) was stirred under an atmosphere of hydrogen gas. After
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| $10% z & N9rPhoknabogzan)ide 614 NMR Jnectrum) (MBRS,) 3.22 (m, 4H), 3.75 (m, 4H),

10! " 39409 v <l 3% 0UR (der ~ o 3YAQUR { A (4 Ygz& '3 109%8M & () -
7 s10% 61 Ak S 26 T ok, 1 o bRl M)
M/&OW@Z%‘ érine M ¥E&384 - 10zz 10zz 10zz>06ppgr ~sswWHP 10!

3" n?4.09 -@3"mMA0%R ()- @$10%z& ()-!$10%~& ()-! mAd0%z& ()-!
mAa0%c& () - $¥isopropylamitie<(3 113! ml) vsiadded to a mixture of N-(3-amino-4-fluorophenyl)-

10K 22, RS ) RS IARERG ()0 MRS (L g 1 € O- @'
£ | ST e SO ol A s MOERIAIONTE
' $10PBVIR((2 mi) StGBG fe&etion mbGaMeBN4s)stidfE H@Ehintltdrope@Biugg for ABAEEES. (The
10 mixture was poured into water and the resultant precipitate was isolated, washed with water
and dried under vacuum at 55°C. There was thus obtained N-[2-fluoro-5-(3-fluoro-
S-morpholinobenzamido)phenyl]-5-chloro-2-nitrobenzamide (1.64 g); NMR Spectrum:
(DMSOd,) 3.22 (m, 4H), 3.74 (m, 4H), 6.97 (d, 1H), 7.15 (d, 1H), 7.25-7.32 (m, 2H), 7.66 (m,
1H), 7.82 (m, 2H), 7.88 (s, 1H), 8.18 (d, 1H), 8.34 (m, 1H), 10.32 (s, 1H), 10.58 (s, 1H); Mass
15 Spectrum: M+H" 517 and 519.
A mixture of a portion (0.55 g) of the material so obtained and N-methylpiperazine
(2 ml) was stirred and heated to 80°C for 18 hours. The reaction mixture was cooled to
ambient temperature and poured into water. The resultant precipitate was isolated, washed
with water and dried under vacuum at 55°C. There was thus obtained N-[2-fluoro-
20 5-(3-fluoro-5-morpholinobenzamido)phenyl]-5-(4-methylpiperazin-1-yl-2-nitrobenzamide
(0.55 g); NMR Spectrum: (DMSOd,) 2.2 (s, 3H), 2.41 (m, 3H), 3.22 (m, 4H), 3.48 (m, 4H),
3.72 (m, 4H), 6.93 (m, 2H), 7.07 (m, 1H), 7.16 (d, 1H), 7.25 (t, 1H), 7.32 (s, 1H), 7.63 (m,
1H), 8.14 (d, 1H), 8.36 (m, 1H), 10.26 (s, 1H), 10.3 (s, 1H); Mass Spectrum: M+H" 581.

A mixture of the material so obtained, 30% palladium-on-carbon (0.075 g) and ethanol
25 (500 ml) was stirred under an atmosphere of hydrogen gas. After cessation of hydrogen
uptake, the catalyst was removed by filtration and the filtrate was evaporated. There was thus
obtained N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-
5-(4-methylpiperazin-1-yl)benzamide (0.52 g); NMR Spectrum: (DMSOd;) 2.22 (s, 3H), 2.44
(m, 4H), 2.98 (m, 4H), 3.21 (m,4H), 3.72 (m,4H), 5.93 (br s, 1H), 6.69 (d, 1H) 6.94-7.01 (m,
30 2H), 7.12 (d, 1H), 7.2-7.3 (m, 3H), 7.59 (m, 1H), 7.97 (m, 1H), 10.24 (s, 1H); Mass Spectrum:
M+H" 551.
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vz z& () ($methylhomopiperazin-1-yl)benzamide was reacted with triethyl orthoformate to give the

title compound in 63% yield; NMR Spectrum: (DMSOd,) 1.92 (m, 2H), 2.25 (s, 3H), 2.46 (m,

2H), 2.64 (m, 2H), 3.21 (t, 4H), 3.53 (t, 2H), 3.6 (m, 2H), 3.72 (1, 4H), 6.99 (d, 1H), 7.12 (d,

1H), 7.23 (m, 1H), 7.3 (s, 1H), 7.36 (m, 1H), 7.48 (t, IH), 7.58 (d, 1H), 7.87 (m, 1H), 7.96 (m,

10 1H), 8.06 (s, 1H), 10.43 (s, 1H); Mass Spectrum: M+H" 575.

The N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-
5-(4-methylhomopiperazin-1-yl)benzamide used as a starting material was prepared as
follows :-

A mixture of N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl}-5-chloro-

15 2-nitrobenzamide (0.55 g) and N-methylhomopiperazine (2 ml) was stirred and heated to
80°C for 18 hours. The reaction mixture was cooled to ambient temperature and poured into
water. The resultant precipitate was isolated, washed with water and dried under vacuum at
55°C. There was thus obtained N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl]-
5-(4-methylhomopiperazin-1-yl-2-nitrobenzamide (0.58 g); NMR Spectrum: (DMSOd,) 1.89

20 (m, 2H), 2.25 (s, 3H), 2.44 (m, 2H), 2.63 (m, 2H), 3.22 (1, 4H), 3.59 (t, 2H), 3.66 (m, 2H),
3.74 (t, 4H), 6.72 (d, 1H), 6.87, (m, 1H), 6.97 (d, 1H), 7.16 (d, 1H), 7.23 (t, 1H), 7.31 (s, 1H),
7.63 (m, 1H), 8.02 (d, 1H), 8.34 (m, 1H), 10.3 (s, 1H); Mass Spectrum: M+H" 595.

A mixture of the material so obtained, 30% palladium-on-carbon (0.08 g) and ethanol
(500 ml) was stirred under an atmosphere of hydrogen gas. After cessation of hydrogen

25 uptake, the catalyst was removed by filtration and the filtrate was evaporated. There was thus
obtained N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl}-2-amino-
5-(4-methylhomopiperazin-1-yl)benzamide (0.48 g); NMR Spectrum: (DMSOd;) 1.86 (m,
2H), 2.24 (s, 3H), 2.44 (m, 2H), 2.59 (m, 2H), 3.22 (t, 4H), 3.38 (t, 2H), 3.43 (m. 2H), 3.72 (4,
4H), 6.68 (d, 1H), 6.76 (m, 1H), 6.98 (m, 2H), 7.12 (m, 1H), 7.22-7.31 (m, 2H), 7.58 (m, 1H),

30 8.08 (m, 1H), 10.25 (br s, 1H); Mass Spectrum: M+H" 565.
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" 1096 & VQ PUISH53 1096&s& () - 0S&LOY&E () - 10MI MLOMY Mhz &z WRIAGBNDOM2: 3" $10%
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(" 10% &) * SEphd0% & ()= 10% & (). SKIO% & () mBUABU ()-
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"10% & () - | BLegiggeb, ‘”vUAiO DX 49809 () - &-22040% & () - 394090
© 30409 &&' ()m%f%% - NAYLOYg#& ()-6' ' (T)UYWW ) 1)vU4L0 Y10% + ' &
#@I0% & ()1 o srover TS ST () -
"40A0%B& ()-1)1))) *NF|[1VUA10  10% + "& ()-# z10% + & ()- 10% + ' &
"10% + 1 & ()= 11006+ 1 & ()- F10% + ' & ()-***+#, T--|[ vU410  10% +' ' &
(

()
0)
0-
#1096 + (& ()IHJQCHCDD}H & ()- y#10% + ' & ()- y #1006 e/}

-#

10% +' " & () - //0a0g0}£ vU410 |1z 10% + &() #5S6(§10% "& ()- @y
10% & () -------- &:-.(-)«-.a-..) ZIOCV ------------- (-)--

v’ 10%] & & (M BUERAPRASITRAEI0AUGHI0. 10% £ & (15056 vy

09%d.09% + & ()-F10 10% +' " & ()- 910% + &' ()-

S&3!109% + &O(DMmQ@ﬂadepqldmmmﬂst1351@%6} & ()- #10% + ' & ()-
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2005 O pii Bl o ol 10 4l d3;5p)566<>8u vuiLo
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S)@#lO% & () ;;;;;;;vU410 A3Y‘Vd.0%—l$&()

‘&100/&&59) 10"+ 10"+ 10"+ ' f; 10% + '& ()-  LY'10% + ' & ()-

Sf 8#1094H * & lpjpction]l>>@@ [ vU410 A a3" &$10% . @0 (ﬂ}g/rrntmofy& ()- G@F$10% &
& ()- 3Y%10cyg rg(}m&%vwm%& ()- @3Y%0% & & () eBBCDD) [ : - 410. $. A
acY2@4.0% ((%5‘ @/&OW&U/& C)YUE FST T T0YRSE! (% A\Fs*" 109 ) & ()

\ Fs* " 19% 9 & JoHiund ph&sdUic 8P (). .. DDDDDYEFGh A4 L

Z9%409%&& () - @BP%/&B%@%( & ()- @)Z%io%) $0& O-0@&

0%&& () - 10. $. 1. SpdBHRbY O o3I BORDRQ..-$.... kA" ZYA OPE &P &Y/Y) - & a" Z%0%M WM& () -

" Z940% =c \gf %( cZ% ow ()-@XZ%.0% & ()-@
\rZ°/<10%: c& ( far Wﬁ%ﬂh 10 109% & ()-( "940% & ()- (10" 10" 10"
2040% & ()- N 2040%Kk#U& ()- "Z940%4& ()- MWPOPQKR| [:vU410 @ 10% & ()- S

10% & ()- $10% & ()-z $10% & ()-z 310% & ()- 110% & () - kRRRRRRWS| [ : vU410
(, #10% &Y ) - I8jerBmOiB & ()- Sl %B10% & ((}mghwll basfaed Jo pHo)

20 Compound X......ccocccirverneerenrcentenreniesssessescanens 0.1% wiv
Sodium phosphate BP........cc.ccevevievcvvneninnneee. 2.26% wlv .
10315 5 (O 103 T« FO OO 0.38% wi/v
Polyethylene glycol 400.........ccoovveerereavnnncnen. 3.5% wiv
Water for injection to 100%

25

(h) Aerosol I mg/ml

Compound X......ccocivvneennnnremincnincnecesscenns 10.0
Sorbitan trioleate..........coovveiiiiiiiiniennccrcennnnane 13.5
Trichlorofluoromethane.........c.cccocincnnccneene 910.0

30 Dichlorodifluoromethane......ccccovveeeciieeirerennnnn. 490.0
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y210% & ()= 31#10% & ()- EXWeni "x" V|| NM1010 $10%>' c& () --
510%> 6 () %> & ()- F10% > :& ()- 310%

Vi g100 0 : g 5 “’é‘lﬂ a aaa| [ NA41010 10% >' 7’@10% L& ()-

F10%>" & () CoRHBITXE (15, 10902 &...(.)..‘.,..$1ocymmz()--a) bVbbbbb [ : NA41010
#1005 & ()-& (10% > & () 17710065 & () -, 19a0% > : & () -

| #10% >' : & (Porbitah ti@lests: . &.().~bbeccsdYd| L. NAALOMRT@ 6 10% > : & ()- , 4

10% >' &() 0% > - & ()- 1110% > : & ()- , *#]006$: & ()-&

" H#10% > &T{’?@'&‘Féélﬂ’a%%ﬁ U41o-~-1-0%-&--(--)=-~-0/<10% ?)-310: > : 10: >' : 10: >' :
Sy; 189% >': &n S8M 109% >' & ()n e3eBeng|[ vU410
$1098" 3& ()-- ‘]@5&&?? YR 1096 ELG?) 4 10% & () -

s10% & () - ngrﬂlds}htdtx[aﬂub%ﬂthané .10%.8..().x. @10%0&40) @o%n & ()- @,

10% & ()- , ml0% & ()- 10% & ()-hi jWjj K| [:vU410 fy/10% & ()- @310% & ()-
S,,10% & () Ss* 10% & ()- ('10% & ()- @"10% & ()-kNk= IIIIIII|obU410
y&109 yS; g10% & ()- 9!10% & () 0% & () -
31y10%£® ro#rmgnm [:bU410 #109&& ()- f, é%? 109%&' () 10%&&' () -
PyF! 109% & ()CO L4R4&&. () -.nnQ00. al qql.[; bua1o F 9 4090& () - %0%&& () -
#10%8&' () - 9y#109&R& ()- y#10%R& ()- @10%&& ()-qqOrZrnr{rr]| [ bU410

3) ! 109&&' () - Sprb)ivammﬁ@ldat& (Y 03).110% & {)one- L' 1098 ()- % 10%R&' () -

F's! 109&& ()-rr LisAL0& F; F10%&& () - 71g%&&' ()- 7' 10%8& ()-

93- 10%8& () - T”é Oi )@f?‘J)" tha‘fiocy&& (y='SSSSSSS tb/r& & S 10%+'& ()-
110% +' " & ()Dlétﬁﬁoalﬂu%r&)lethﬁ?&%.............. Ao .§&10%1? 6§ ()-310&10&
tetuvAwx| [ A410& y "10% + " & ()= Z#10% 8&$10% + ' & ()- L

%4 0%AJ&U&" () - Dlmlawmmm&e(h)ane ........ 10%.+.0.&.() - XZyYybzz{ | [ : A410&

@#10% (& & ()- (MBLO% + ' & ()- @ "10% + ' & ()- 9%0% + ' & ()-

 #10% +' ' & ()- ,3"110% + ' & ()- {4|||}s}}|[ A410& 9"10% + ' & ()- .8

10% b+ ' & ()- S4 10% + ‘& () -

| 110535 f%& ()éfo%ﬂ%?-\?f ~8~ >~vU410 10%&&' () - @5100&?{

y&1008& () - MERmpouRaXE. . 10, 1. 9% QOB.E. & ()-| B;
10% +' ' & ()->-M-—=y| [ : VUA10 F $10%& ()-M F

Soya lecithin.....cceoiriciirecier e 2.7
Trichlorofluoromethane.........cccoveeeicecciennnnenn 67.5
Dichlorodifluoromethane...........cccoccoveeuinunanen. 1086.0
20 Dichlorotetrafluoroethane............c.ccceeveeeueunenene 191.6
t)] Ointment ml
Compound X....ooceeceeereneenecsienniereniereneecrnenseenes 40 mg
Ethanol.......cccoiinnencnininninncniencnonenne. 300 pl
25 AT 1 SO UR SRR 300 pl
1-Dodecylazacycloheptan-2-one...........c......... 50 pl
Propylene glycol.....cceninurivcenicvnnninniininnen, 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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oA B A A S P RSO < U, 10 0
y10% & (1}6C){BchasH1&mino; NEA% &afRyisul pihadidnd &1, N-di-[(L-SU)aUk R syl pHandoy},[ - vU410
S) #10% ((gfl-éé)-alka;{es%l(l);{lo%yl%mo 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,

15 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, (1-6C)alkoxy-(2-6C)alkoxy, 4
cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkoxy,

20 carbamoyl-(1-6C)alkoxy, N-(1-6C)alkylcarbamoyl-(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]amino-(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-

25 (1-6C)alkylamino, carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,
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10 (1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl and N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino-(1-6C)alkyl,
or Q is substituted with a (1-3C)alkylenedioxy group,
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

15 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, heteroary!l or heterocyclyl group in a substituent 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,

20 (2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1-6C)alkylJamino, 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, aryl and aryl-(1-6C)alk);l,
and wherein Q when it is a heterocyclyl group or it contains a heterocyclyl group or any
heterocycly! group in a substituent on Q may optionally bear 1 or 2 oxo or thioxo substituents;

25 or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof;

except that 3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one,
3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and
3-[5-(4-methoxybenzamido)-2-methylphenyl}-2-methyl-3,4-dihydroquinazolin-4-one are
excluded.

30

2. An amide derivative of the Formula Ib
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R? is hydrogen, halogeno, (1-6C)alkyl or (1-6C)alkoxy;
qis0,1,2,3 0or4; and
Q is aryl, aryloxy, aryl-(1-6C)alkoxy, arylamino, N-(1-6C)alkyl-arylamino,

10 aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(1-6C)alkylamino, aroylamino,
arylsulphonylamino, N-arylcarbamoyl, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino,
(3-7C)cycloalkyl, heteroaryl, 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,

15 N-heteroarylcarbamoyl, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,
heterocyclyl, 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,
N-heterocyclylcarbamoyl, N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino,

20 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, (1-6C)alkoxy, (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)alkanoyl,

25 (2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(1-6C)alkylsulphamoy},
N,N-di-[(1-6C)alky]]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,

30 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,
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(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)alkyl}carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl]amino-(2-6C)alkoxy, halogeno-

.5 (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,
N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyljamino-(2-6C)alkylamino,

10 N-(1-6C)alkyi-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-
(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoy]-

15 (1-6Clalkylamino, 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-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,

20 N-(1-6C)alkyicarbamoyl-(2-6C)alkanoylamino, N,N-di-[(1-6C)alkyl]carbamoyl-
(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino,
di-[(1-6C)alkyl]lamino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, '
aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-
(1-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-

25 (2-6C)alkanoylamino, 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,
heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(1-6C)alkyl,

30 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-
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25 R%is hydrogen, methyl or ethyl;
mis 0, 1 or2;
R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy,
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nisOorl;

R? is methyl;

10 qis 0;and
Q is 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
morpholino, piperidino, piperazin-1-yl and 4-methylpiperazin-1-yl;

or a pharmaceutically-acceptable salt thereof.

15 5. An amide derivative of the Formula Ib according to claim 2 wherein R® is hydrogen or
methyl;
mis 1 and R’ is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)-
N-methylamino, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, piperidino, homopiperidin-1-y1,
piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, homopiperazin-1-yl,

20 4-methylhomopiperazin-1-yl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
homopiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, morpholinomethyl,

o

3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, pyrrolidin-3-yloxy,
N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy,
homopiperidin-4-yloxy, N-methylhomopiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy,

25 2-piperidinoethoxy, 2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, .
3-dimethylamino-2,2-dimethylpropylaminomethyl, 2-(1-methylpyrrolidin-
2-ylethyl)aminomethyl, 3-pyrrolidin-1-ylpropylaminomethyl,
2-morpholinoethylaminomethy!, 3-morpholinopropylaminomethyl, 2-piperazin-
1-ylethylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl, 2-pyridylmethoxy,

30 4-thiazolylmethoxy and 2-methylthiazol-4-ylmethoxy;

nisOorl;
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10 4-methylhomopiperazin-1-yl;

or a pharmaceutically-acceptable salt thereof.

6. An amide derivative of the Formula Ib according to claim 2 wherein R? is hydrogen or
methyl;

15 mis 1 andR'is 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl or
N-(3-dimethylaminopropyl)-N-methylamino;
nisOor1;
R? is 6-methyl;
qis 0; and

20 Q is 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl, 2-piperidinopyrid-4-yl,
2-morpholinopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl, 3-acetamidophenyl or
3-(2-furyl)phenyl;
or a pharmaceutically-acceptable salt thereof.

25 7. An amide derivative of the Formula Ib according to claim 2 wherein R? is hydrogen;
m is 1 and R is piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl or
N-(3-dimethylaminopropyl)-N-methylamino;
nisQorl;

R? is 6-methyl or 6-fluoro;

30 qis0;and ]

Q is 2-azetidin-1-ylpyrid-4-yl, 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl,
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2-piperidinopyrid-4-yl, 2-morpholinopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl,
5-(4-chlorophenyl)furan-2-yl, 4-(4-chlorophenyl)thien-2-yl, 2-methoxyphenyl,
3-ethoxyphenyl, 3-(1,1,2,2-tetrafluoroethoxy)phenyl, 3,4-methylenedioxyphenyl,
3-acetamidophenyl, 3-(4-fluorophenyl)phenyl, 3-(2-furyl)phenyl,
3-fluoro-5-pyrrolidin-1-ylphenyl, 3-fluoro-5-piperidinophenyl, 3-fluoro-5-morpholinophenyl
or 3-morpholino-5-trifluoromethylphenyl;

or a pharmaceutically-acceptable salt thereof.

8. An amide derivative of the Formula Ia according to claim 1 selected from:-
6-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[2-methyl-5-(2-morpholinopyrid-
4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one,
6-[N-(3-dimethylaminopropyl)-N-methylamino]-2-methyl-3-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonyiamino)phenyl]-3,4-dihydroquinazolin-4-one,
6-[N-(3-dimethylaminopropyl)-N-methylamino}-3-[5-(2-morpholinopyrid-
4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one,
6-(4-methylpiperazin-1-yl)-3-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-
3,4-dihydroquinazolin-4-one,
8-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[2-methyl-5-(2-morpholinopyrid-
4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one,
3-[2-methyl-5-(2-pyrrolidin-1-ylpyrid-4-ylcarbonylamino)phenyl]-
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,
3-[2-methyl-5-(2-piperidinopyrid-4-ylcarbonylamino)phenyl]-
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,
3-{2-methy]-5-[2-(3-pyrrolin-1-yl)pyrid-4-ylcarbonylamino]phenyl } -
6-(4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one,
3-[5-dibenzofuran-4-ylcarbonylamino-2-methylphenyl]-6-(4-methylpiperazin-1-y})-
3,4-dihydroquinazolin-4-one,

3-{5-[3-(2-furyl)benzamido]-2-methylphenyl }-6-(4-methylpiperazin-1-yl)-
3,4-dihydroquinazolin-4-one and )

3-[5-(3-acetamidobenzamido]-2-methylphenyl }-6-(4-methylpiperazin-1-yl)-
3,4-dihydroquinazolin-4-one,
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or a pharmaceutically-acceptable salt thereof.
9. A process for the preparation of an amide derivative of the Formula Ia or Ib, or a

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

claim 2 which comprises:-
5 (a) reacting an N-phenyl-2-aminobenzamide of the Formula II
(R3),
O
", N X (e —a
NH, II

with a carboxylic acid of the Formula II, or a reactive derivative thereof,

O

HO/U\

wherein variable groups are as defined in claim 1 and wherein any functional group is

R3 I

10 protected if necessary, and:
6] removing any protecting groups; and

(i1) optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable

ester;
(b) reacting an aniline of the Formula X
(R3),
O
N NH,

(A N//K

3
with a carboxylic acid of the Formula VI, or a reactive derivative thereof,

HO,C — (CH)),

Q 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:
20 @) removing any protecting groups; and

(i)  optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable
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ester;
(c) for the preparation of an amide derivative of the Formula Ia wherein R' or a
substituent on Q is (1-6C)alkoxy or substituted (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylamino, di-[(1-6C)alkyllamino or substituted (1-6C)alkylamino, the alkylation,
conveniently in the presence of a suitable base, of an amide derivative of the Formula Ia
wherein R' or a substituent on Q is hydroxy, mercapto or amino as appropriate;
(d) for the preparation of an amide derivative of the Formula Ia wherein a substituent on
Q is amino, (1-6C)alkylamino, di-[(1-6C)alkyl]jamino, substituted (1-6C)alkylamino,
substituted N-(1-6C)alkyl-(2-6C)alkylamino or a N-linked heterocycly! group, the reaction,
conveniently in the presence of a suitable base, of an amide derivative of the Formula Ia
wherein a substituent on Q is a suitable leaving group with an appropriate amine;
(e) for the preparation of an amide derivative of the Formula Ia wherein R' or a
substituent on Q is (1-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of
a compound of the Formula Ia wherein R' or a substituent on Q is amino;
® for the preparation of an amide derivative of the Formula Ia wherein R' or a
substituent on Q is (1-6C)alkanesulphonylamino, the reaction of a compound of the
Formula Ia wherein R' or a substituent on Q is amino with a (1-6C)alkanesulphonic acid, or
an activated derivative thereof;
(g for the preparation of an amide derivative of the Formula Ia 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-

g

(2-6C)alkanoylamino, the cleavage of a compound of the Formula Ia wherein R' or a
substituent on Q is (1-6C)alkoxycarbonyl, (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)alkoxycarbonyi-
(2-6C)alkanoylamino as appropriate; or

(h) for the preparation of an amide derivative of the Formula Ia wherein R' is amino-
(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-f(1-6C)alkyl}amino-(1-6C)alkyl or a
heterocyclyl-(1-6C)alkyl group, the reaction, conveniently in the presence of a suitable base,

of a compound of the Formula XIII
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(R%),
Z-(1-6C)alkyl Q
N X = (CHp,— Q
K
N R? X111

wherein X, R%, R’, n, q and Q have any of the meanings defined in claim 1 and Z is a suitable

leaving group with an appropriate amine or heterocycle.

10. A pharmaceutical composition which comprises an amide derivative of the Formula la

or Ib, or a pharmaceutically-acceptable or in-vivo-cleavable ester thereof, as defined in claim

1 or claim 2 or an amide derivative selected from:-
3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one,
3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and
3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one in

association with a pharmaceutically-acceptable diluent or carrier.

11. The use of an amide derivative of the Formula Ia or Ib, or a pharmaceutically-

acceptable salt or in-vivo-cleavable ester thereof, as defined in claim 1 or claim 2 or an amide

derivative selected from:-
3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one,
3-[5-(4-methylbenzamido)-2-methylphenyl}-2-methyl-3,4-dihydroquinazolin-4-one and .
3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one in the
manufacture of a medicament for use in the treatment of diseases or medical conditions

mediated by cytokines.



