; @3ehhi TngNN6TXW O 021 04429 -1 PYRAM DI NE DERI VATI VES PCTI GB01/ 03084 The™
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inhibitory activity and are 5 accordingly useful for their

anti-cell -proI [ ferat| on (such as anti-ecdncer) activi ty and are therefore
useful in at ment of the human or ani nal I nvent i
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derivati ves, eut i calPYRAMIBINE PERWATB i ni ng t eir
use in the manuf ure of nedi canents of use in the productlammf an

anti-cell-pro ferat fect | r m bl oode

Fami 1y of |t e Sl refpres@imwtimiding Bafusty REPhaRBpceiticalliascibiarly Ss o he
cel I cyclhgypd Bmwa&eégt&s Waamaﬂg&sse@ Rfl-cge inHisitd a&ti\gg[aln)i afé)nt rolled
such that their | ével expression TluctuateS during cycl e.

Cyclin$ biewdinglyaseful fordimmamﬁewll-[sehﬁer@/on lgsusb s amti-kancer estifighus)arand t hi s

t t CDK d/. CDK6
et ivi y CPRthfe ERE M Pihod5t fraugrt o the et s b PPy dhe HRRBBRHSOT 1 hese
fact or s 1 EORNBEA foPHEnaharehl aGhiddyimilifc BRI BhEhABbrcAN®
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of cell IQ]]IK(B)f&ﬁaity GithinXHE bel R A1GOOKH the Plecise meails 8Nh&R BEDI of ¢ldsk Factoke
present invention Is based on the discovery that certain pyrimdine

conpouddsombingito seguiats CDEhaativity isoody taderstoed. thebalansy betaveen thesto dittetes ng

Zﬁlt ?Ct:e?/: L%F’SW?%‘?M%BW%@)%@@% ﬁ&ﬁ‘é O?Z?Zre expected to be 30

of value in tmhatreceﬁtém&rge:ﬁcecyf%ﬁ@o%enéwtﬁﬁmaﬁmfe@;&%em feleBRAsant cel |

cycles and cell proliferation such as cancers ($olid tunours and
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at her 9pC !pﬁﬂh%yss ’Dﬁ‘égﬁﬁﬁéﬂ of" @K%ﬁ’ﬁbsb %&i&gwmmr& cHlmS an&or délEﬁBneoiand
chronic inflammti on, bone di seases and ocul ar di Seases wth retinal vessel

prolifer andagenomnblbatorsgrppears tocepndmpnttarnt nxisrbefwaen mimgenie sigaaltingpatwcys f
formul a y%}: Il—l N~N | N é l) NC ~ (Ra)g R~.N.Ra 5 wherein: R is halo,
nitro, cyBaMBrolifsrationof tu elScar boxy, carbanoyl, nercapto, O 6allcyl,
Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly
inhibitors of CDK2, CDK4 and/or CDKG6 (which operate at the S-phase, G1-S and G1-S phase

25 respectively) should be of value as a selective inhibitor of cell proliferation, such as growth of

mammalian cancer cells.

The present invention is based on the discovery that certain pyrimidine compounds
surprisingly inhibit the effects of cell cycle kinas:es showing selectivity for CDK2, CDK4 and
CDKS6, and thus possess anti-cell-proliferation properties. Such properties are expected to be

30 of value in the treatinent of disease states associated with aberrant cell cycles and cell
proliferation such as cancers (solid tumours and leukemias), fibroproliferative and

differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,



C2_6al kenyl or C2~al kynyl; 10 p is 0-4; wherein the values of R may be the
sane or different; R2 is sul phanoyl or a group B-E-; q is 0-2; wherein the
val ues ofwh4geigbe the sanme or different; and wherein p +par/aBb1/8308R3 i
hydr ogen, C-~.~al kyl, C2~al kenyl, C2~al kynyl or C3_8cycl oal kyl; wherein R3
may 15 be optionally substituted on cart®n by one or nrore M R4 is

C~ _6al kyl, C2~al kenyl, C2~al kynyl, C3 _8cycl oal kyl or heterocyclyl; wherein
R4 may beacﬁ@"dn@@ﬁfdni/c I%phﬁiﬁaﬂhﬁse&h&%ma,nﬁh&bsdl&bﬁs %mﬁﬁl%ﬁeﬁbsisf alﬁainﬁnune
heterocyclyl contains an -NH noiety that nitrogen may be optionally
substit utctsbasa,s @U@r mrchsmlemfbmatmm e gliseR®s andl ot artdigpasdsovithnietinalt he
nitrogen to z’g ?ﬁ/are attached forma heterocyclic 20 ring optionally
subst i t ut ¥ Hro B by one or more M wherein if said heterocyclic ring

contains an - i ',fmadl ituted by a
group sel ecte fcro gﬂrﬁl@%thégégce é‘:':‘{ gg@?ﬁiﬁé’ %cgﬁgb C@ng%ﬁrdgglg
C2- 6al kynyl, C3_8cycl oal kyl, C3_8cycl oaBkyl O ~al kyI phenyl, a het erocyclic
group, phenyl d . sal kyl or 25 (het Nee_ogRa Ip) C _6al kyl ; wherein B nmay
be optionally substituted on car (RI)P and wherein if said
het erocyclic group contains an - g nitrogen may be optionally
substituted by a group selectN@ fradm G E is”- QRO -, -N(Ra) (O -
-(ONR)-) -S(Or-, -S02N(Rg)- or,N\(Ra) SQZ-; eflein Ris hydrogen or
Cl-6al kyl optionally substltutedﬂgy e or more D and r is 1-2; WO
02/ 04429 PCT/ GBOL1/ 03084 -3 D is independently selected from haI o, vitro,
cyano, hydroxy, trifluoronethyl, trifl ufonet hoxy, am no, carboxy,
car bam)yl h%? [eapto, sul phamoyl, d _6al kyl, C2_6al kenyl, C2-sal kynyl ,
Cl ~al koxy, bal kanoyl , C _sal kanoyl oxy, N (C~_sal kyl)am no, N, N
(G ~al kyl ) 2anigbjs h@mﬁﬁdok J M%S@rwyhbﬁaéﬁmndapto@\samyl
(C 6al kyl ) 2car ba 6a||cy| O)a wherein a is
d ~al koxy@za@lk@h)}llor(il@l@ﬂﬁal kyl ) sul phamoyl and N, N (CI 6a| kyl ) 2sul phamoy! :

wher ei [}, D may be tional l bst i.tyt ed .on, carbon one or nore V; Mis
i ndepeﬂhent |y BB '% %IEFI?IP(SKH W’g'lleé Of%uﬂ%begg%fﬁ?‘e?{ Y- trifluoronet hoxy,
am no, carboxyp?gaf ﬁM}Ior%%"r&ii:%-‘E sul phanmoyl, d ~al kyl, C2.~al kenyl,

C2. ~al kynyl , 10 O ~al koxy, O~ 6al kanoyl, d ~al kanoyl oxy, N (d ~al kyl )am' no,
N N (C . ~al kylq Bdn2ywheréin theyTeaseyf Rimiaybe thy sarby-ea Hifferant pandavteydin pN; di=
{d _6al ky {/éanrbarmyl, C ~al kyl S{O a wherein ais 0 to 2,
C _6al koxyearbonyl , N (d ~al kyl ) sul phamoyl , N, N (CI ~al kyl ) 2sul phanoyl ,
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and G Q T and Z are i ndependently sel ect ed fromd ~ al kanoyl , 25
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d . ~al kylQul phonyl, d ~al koxycar bonyl, carbanoyl, N-(d ~a| | cyl ) car banoyl ,
N, N (G ~al kyl) arbm rbon zoyl and
. phenyl sul phonyl? &CQ%#@%@M QZ?@%} glgxfﬁ %@M&’ﬁ Cg“@é@’r onal |y

substi t ut@gcpsl D& heRfdyelic Qbuﬁlrl_-m beal |y acceptabl e
salt or an |n VI vo hydrofysagle estelf thereo I'n this specification the
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references i vi dya s such as yl ecr iC %r e
St ai gt A aGion o A HersyPe gHE st conins 2R S moicly B

C~_3al kyl 4 ti?)h& iubsﬁﬁfHal%&Y%r apstldadith G;Hovever, refer ences to [ nd| vi dual

al kyl gro ps s as are specific for the strai ght chai ned version

only and ref erlérsc-@(Ob-o-NGR‘})C\‘/((HuaC((bNRBheB(Q)I&wSDzN(RW opN(RAS O,-; Whebsin 04429

PCT/ GBA / 03084 -4 suc SO are specific f r the branched chain

versi on o%l‘;?%yﬁog?lh?’i‘gﬁa@%(h Bﬁ‘fﬁiaﬁﬁg‘gﬁﬂm%bf@‘:&rme Fi 2ifor exanpl e
"phenyl C _6al kyl " includes phenyl CL4. al kyl, benzyl, 1- phenyl et hyl and

2- phenyl ethyl. The term "hal 0" refers to £l uor o, chl oro, brono and i odo.

Where optional substituents are chosen from"one or nore" groups it is to
be



5 understood that this definition includes all substituents being chosen
fromone of the specified groups or the substituents bei ng chosen fromtwo
or nore ootohRssepeci fied groups. A "heterocyclic group” ipcwGBaized ed,
partially saturated or unsaturated, nono or bicyclic ring containing 4-12
atoms of which at |east one atomis choden from nitrogen, sul phur or
oxygen, which may, unless otherw se specified, be carbon or nitrogen

| i nked, 10 whgrigindependenély sﬂé@&d?frmrhalbphimoaj'dny, l’qdrd;@phﬁhﬁiinﬂéthﬁ qO-, a
ring nitrogen atommay optionally bear a C.~al kyl grog and forma

quat er nafifluosermethexy, amino, carhgxyicarsmenl, measagto, sluplpﬁmyl 1kt f2pedkenyl,

t I d d des. Ex I d
ohi 1 abi e Chatith i splBel. btk G bR G e Sk B o o per 1 dy!
pyridyl, npyyen kleé&hﬁfé' ) 5a11ta$16§'lhinﬁ?d)Mdcl chlRfiGdaybamaytii nol yl, thienyl,

1, 3- benzodl 0XO0 hi adi azol yl , gqer azinyl, thiazolidi nyI

pyr r ol BAMNH(CI. ﬁaﬂm@h@ﬁfbﬂmﬂn@ 6a];l§ylS(@I)a W relnhdﬁrﬁm %,éﬁm.lknyycarbonyl

oyt daei MoiCror kasieapos RN R R syten oy BhiteindS Vi Reobtiondbone.

2- pyrrol b&&ﬂﬁxted“oﬂé’ﬂ:@&@ﬁj@&rtﬁ'md}wv di ne N oxi de and qui nol i ne- N oxi de.
Preferably a "heterocyclic group” is a saturated, partially saturated or

unsat ur at ed, Mbisdndepehdanylylselected frgmdmie, aitro, Kyar®, bydr&ﬁtmﬂnmrahembxy;h at 20

| east one atom s chosen from nitrogen, sulph [, O en, . it nmay, unless
of hot wi s BTN EPPEH CAamOY) BisFEaBie. bR, Cretiads Cogalkehsh Cogalisile an

opti ongl b{ﬁgo;{ﬁ]@t, gﬂﬁ%og alﬁﬂ/loing%Cu 1aHlif) W NRED ))\éarﬁﬁ]o"p“ onal I'y

OX|d|sed to ot her” a pect refer

"het er o::@kalkar@yhnpho |M(61@H¢yﬂcabmdoylpﬁ,d\t (@Ish&yls)ﬂ:athaabylj QexalkylSed)r at ed,
monocycli ¢ ring. contaipin 50r 6 ato one. .atomis
Chosen_t PORIEH isUer: CoeMmrcabpnYaN ey gukyDamshmgyL. N se R abamosL

specifie be
B0l aceq BB Rehy °25Ih?%% ch R wikrat M maf bOUBGANy SRSEARAL b OF
f or m t he c&box b efic oMo Mraat w‘rawm/lfamdmeteemelyc:groap gorRains an NH- moiety that
tetrahédrofury Eyrldyl pyrrolidinonyl, norpholino, |n1dazolyl

pi peril nwogemrq@y P@PFIGIIIWISUIDMWPI‘ bY,p gFqup Salectﬁ@ff@ﬂb'&ycl ic group" i s

bar 1 eutarty b Xiadt B8Rl s0AL REm BB Rl byl ey >
pi peri di g¥fluorbiethey, triflidrdmettyy, lamidd, I@%Ib% 4’ r&xﬂban@ylr frféfdaﬁﬂonéﬁlpha&ﬂd Zlﬁétlﬂ'l;

di oxanyl and di oxol anyl. Where "R3 an t oget her wit the ni trogen to
whi ch t hethyhmeethaxyaethexy, facetyh, acmeméﬁybrmao,rethy@amlgm dimethylagtingycl i c ri ng"

|5 tnat dibgminRoR by B0 G e hanthe N meARam Al o

whi ch 2ps lelﬂeﬂlyle%ameypm Nialeﬂtyl&?ba%% \INLndthyRNeetBi1E/BAREYI! ﬂeth?ﬁﬁiot he

other atoms are either ail carbon atoms or they are carbon atons and 1-3
het er oat othwltblhomethyfsuljxhnyﬂ,tatmgaﬂphmm oeayl, ethylsuiphgeyl, methoxydarboayl, CHZ- gr oup

= bear asEoxraL 3P ﬁ«ﬁwﬁ%ewxf&%wf@p” R bR BBy T ogen”
and/ or apnn. Jageﬁﬁg QFNfEﬁ&h?eN-%ﬁiylsﬂﬁﬁhﬁ% yPxhdli sed to forman N and /or

an S-oxide. It wll be appreciated that where R3 and R4 toget her Wlth t he
nitrogen at onﬁ,Q,mndIZameyd@ﬂmlcaﬂymimw fromG1aalkjle Cegadkapoyl,c ring" this

s ik uaphisi Carfotghe xfecvemﬁh&t@mﬁ%‘i&% it are
azetidi ”ﬁI (éﬁl,em% QfﬂaIdb?} b%@? EI%I el nyflﬁzlbe%yl ey bﬁéﬂy!sﬁlzﬂhwﬂl wherein

t hi onor p oli'no rrol1ny pyrroly pyra
. pyrazol i 64KQ ardT dmy be\ihdependetitly optionally substitetbdr cirbon by quercazmire Xi; nyl  and
triazolyl ef erably. "heter i

cyclic groyp” is norpholi o I.n anot her aspect
of the i A8 nﬁwewéﬂw%osp leiil oF St PTG cster Bieiog i no.

- pi peridino, I
sat ur at ed m)no or cyc%u%:ﬂtrhlgr'i%mco ﬁh?lﬁgesﬁg%ﬁm%ﬁ P%‘I"'?ﬁh%@%”?yﬁ east
one at30mgicups bamﬁréﬁoemmnﬂjvﬁgeha]kﬁtgrmps such asdﬁpytggh’ akapeeiﬁcrfmythe lstrhghs
ot herw se speC|f|ed be carbon or ni t.rogen |ink wherein a - up
%ﬁaieacmi'@’l

can opt i GhIRVgTSR qnbbl 08 expmpple.q Crepligyl 1 sGi1-33Hkyt P&?RY#IIFHWOM
optl onal | i

"het er ocf}%ﬁl 9?&&%?‘@‘*@6’% &I‘I‘Eﬁ%%%ﬁdﬁ’e‘r %rou ragﬁ%ﬁ’ 84 Iluiggoééi
pyr r ol sditieydtraigh cleinedoversionyhly ahd iefdemtdnhﬂmmhbtanmdd chhiqnaiiyil gﬁm@zl nyl :
t et rahydropyranyl, 20 2-pyrrolidone and 4-thiazolidone. In one aspect of
the invention a "heterocyclyl"” is a saturated nonocyclic ring containing 5
or 6 atons of which at | east one atomis chosen fromnitrogen, sul phur or
oxygen, it may, unI ess ot herWI se speC|f| ed be car bon or nltrogen Ilnked a

~7 ~\ o,y
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Exanpl es of pro-drugs include in vivo hydrol ysable esters of a conpound of
the formula (n. An in vivo hydrol ysable ester of a conpound of the formula

(n cont aiWpgosas boxy or hydroxy group is, for exanple, appiveBorcs®siically
acceptabl e ester which is hydrolysed in the 30 human or animal body to

produce the parent acid or alcohol. Sui4able pharnaceutically acceptable
esters for carboxy include d ~al koxynet hyl esters for exanple

met hoxy n&ich\k isépropyil k:&rsgwiﬁe(fdmtemthnmd ehain i/a'sxoﬁmtpphaumiluﬁddﬂyémmnet hyl ,
pht hal i dyl esters, 2/ 04429 ' PCT/ GBO / 03084

C3. 8cycl mlte@f@@tht:mﬂwl@xfy@mnlm ‘Phenylen-galiy insluglep plenylCisalkyl, benzyl,

1- cycl ohex Q Q t e xanpl e
5- ot hyl PR R e R et e ferer B MR P Bh e flog Y ST
for exanple 1Wﬂ%tét@ptmarm§mhawa’et¢nbseamfbnmemnt@é’w@dupdufsrtu bear boxy
group in the conpounds of this invention. 5 An in vivo hydroI%sabI e ester

of a chnpudensoat thtat@Smenoa mqlqde@@HtsabSﬁnmfgtSdJemgcnh@m f5018 9pe phidie gpecified

i norgani c ester ch, as, phos ate s and a X et hers and
rel ated EGHB PE}‘F“E?@’%PgEE‘ ?18r]inﬂre\ﬂ %98‘?1841%911? ‘of the ester
breakdown to m‘metetmcmg%ﬁp” tata%ﬁwecg erilly atavaRldes ufdanaatedCibray@l Kyl

et hers include acet oxyne and 2, 2-di met hyl propi onyl oxy- net hoxy. A

sel ect i obicgélid nng/Gontaiting Aetz,mam ef whichat least eneglogris glp@ﬁttcﬁrombmtrhgm oxy
| ud | , b h tvyl d t d h d

pheny! ac SR hkugEe HPSD Y. BEEPSieanrei Sl B haapet e pibpage tnked

di al kXbCWh)Ql%iFPé" %&d&hg@h&ﬁ%@%ﬁ&hbﬁ & cb}tl @ﬁﬁgmtn 4tbfh by €

car banmat es di a ITam™noacetyl and carboxyacety Exanpl €s of substituents
on benzogptionaily bele arﬁblmahuyl groap amifqnmpaeqtmmst egthpdundlogd ringantregeniand/or

nitrogen atomvia a nethyle t qQr, 4- on, of the benzoyl
1|5 ri gg § %@MN@P pnaﬂlfyé)gchgq%,}pgo ?‘ %ﬁ ifle, gad ‘%H-F‘? ngoxé@ﬁt]f' XAPILy/ gry
t d t ood
Uhat t Lﬁt%%iﬁ@!%@h%ﬁ@%@%é&h%wﬁchﬁﬁgféfétt et} pipéridy By CCT St 00
geonet ri 9yﬂaﬁﬁnpﬁﬁolylhﬁbﬂ@&©MSﬁddIﬂqumhllyb ithienyt, H8-benvdodioxolfhehiadiagsiyl, on

relates to any and al] tautoneric forns of the copnpounds of the fornmula 20

(.1) tlﬁaPIPﬁtﬁ!}E}?é’béhl@bql'Fﬂt WBWY%L@FPWPWMHPQ’ Veolansédlqnt%@f%méf st ood t hat

(ol vat o St aoesfiiytEPRBb Bal ARG, S0y BB FE oot °°
d h
posseas COk T ah ‘éf‘?%“r‘m‘%"i‘?‘??? i Aacar el 7. noanorher npect . the

present pymdine-Nooxide m @inolip nRreferabipa nlanterowchc SFPURAS A sarfuratth NC

E;yr (?jy) mgﬁiaﬁ%satgrgte}é&gmsafléﬁégﬁg %r@g?ﬁé Mjﬁ @@2 eny Cyano,

C2_6aly 1eakt ori akdin & chosei1@6Minitrdgdf, soiihuesr SysHl, mmuy,tmmetsttethsm syecxﬁed
different; R2 is sul phamoyl or a group B-E-; 5 q 0-2; wherein the val ues

of R2 rmpbearbbe opnitteger linkeds &rCHy- ,grcamameti@taﬂy;be xentaced bye-Cﬁ@) -qngl znl}mg ogen,

G - aal oy PR e e T S O S e ool e, Rty

substi t UkRgefR¥ydidSr&lip” is a saturated, partially saturated or unsaturated, monocyclic ring

containing 5 or 6 atoms of which at least one atom is chosen from nitrogen, sulphur or

25 oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a -CH,- group can
optionally be replaced by a -C(O)-and a ring sulphur atom may be optionally oxidised to form
the S-oxides. More preferably a “heterocyclic group” is tetrahydrofuryl, pyridyl,
pyrrolidinonyl, morpholino, imidazolyl, piperidinyl or pyrrolidinyl. Particularly a
“heterocyclic group” is tetrahydrofuryl or morpholino. In another aspect of the invention,

30 particularly a “heterocyclic group” is morpholino, tetrahydrofuryl, piperidinyl, pyridyl,
imidazolyl, piperazinyl, pyrrolidinyl, triazolyl, dioxanyl and dioxolanyl.

Where “R? and R? together with the nitrogen to which they are attached form a

heterocyclic ring” said “heterocyclic ring” is a saturated, partially saturated or fully



nmore M and 10 R4 is O .~al kyl, C2_sal kenyl, C2.~al kynyl or C3.8cycl oal kyl;
wherein said d _6al kyl, CzZ~al kenyl, CZ 6al kynyl or C3 _8cycl oal kyl nay be
optional Iywog9lshot uted by one or nore M or R3 and R4 togetivesonniobs t he
nitrogen to which they are attached forma heterocyclic ring optionally
substituted on carbon by one or nmore MSwherein if said heterocyclic ring
contains an -NH noiety that nitrogen nay be optionally substituted by a
group sehmghested, A0l HikycHe ring sohtaialngdl- 12 Qo) orkl diéni lof whidhak treatitbgen

C2~al kynyl, C3_8cycl oal kyl , C3_8cycloal kyld . ~allcyl, phenyl, a

het er ocyatomctogyhielbR” pibRy arejattaghedito, gnd theeatlesr gtapeq are eifhasaf)carbonlakams omher ei n

&, Scycl D) RSOOSR S L e RNl Yiepth oA tin g ceprugeny Phgpina
(het er ocyctiig ggas@w&nqrpﬁahéﬂg) b@:‘éﬁla@é@ltﬂycﬁlﬂj(by-,§ﬁh§frﬁt¥dgbﬁ‘§to%‘rnﬁilﬁfﬁéha!ﬂ¥ one or

more D, and wherein if said heterocyclic group contains an - noi ety that
ni t r og&nberry Chesalipl grow hnd/formizsquiatemazyicdyypeung op a ping eliteegen dnd/opari@g E i s

-C(O-, N 0 -, -C(O.N - st r-, ~SO~T(R8)s or, -N~Ra)S02-;
wner o . RIPEITRR aisbepPteba gridited G 4n e bEet § oty BWIBAE or more b
and r 'Saépr_gdiatgétlﬁt Wherle TPORARIABEdiher WRINARE BitrobEPMoRAb SyhidH the areGr@diRd

hydr oxy, trifluoronethyl, trifluoronmethoxy, am no, carboxy, tcarbanoyl,

mer capt oforsid fHetarogyiclic fing™thid mitrbgen@Ror dd kud gquaternid@d~izd. kyeytral cGpaiukdisy

C~. ~al kapoyl ,. Cl~al kanagyl o d. ~al kyl) am no

G “ai kan et B s g 1olues of RO NP lcapiey o BRIy
(G —at by PR BRI il oo By b RRIHERAE i iagiih Bropiperon.

opt i onal pyrrslyb pyiatoelyk gymmoliel inidaaylyb imidanplinyd imidazdlidinglnpytazoliditl @24 04429

PCTI GB01/03084 .g_Mis independent|y selected fromhalo, vitro, cyano,
hydr oxy, triazplyl. Faelsrablh dwlerocyrlicgroup’zis seprpholing, Inangther aspsetof thinventioshanoy|

C-. ~a| | C ond : = nl' . = KOX P .

G ~al kakisgirady R cticgRof S o, o, pip B A biperszin-1-y1
Cl _6al kanoy| ap ‘Mmeterdytipl” i alskivtatembranbicychic Nng Contaimirdey4-) 2 efizastaytich
a _6alkylS(Oa 5 wherein ais 0 to 2, O ~al koxycarbonyl, N

(A _64P kgt lpasy bphatenyis chosen fjom nigragety Sylphun qsioxygsp Which sy unless atherwisggheny |

by & gr obfscuieR. bY ettbr Brpit e kb Rtot LB 5K b ORI B BRI 78 1
an - NHTOLE(o}- hﬁlﬁiriﬁ%kﬁgﬁﬁﬁrhtdiﬁmd%e tiblIg dxidised 16 Fori\tis) SPoxide(S). Bxbmples

selected fromT, an and V are independently selected fromhalo, vitro,
cyano, hyfithexgrm theteroayshybhare meorpholingl, piperidylopipenazinyl, thiagelidinyl, parrolicinyl,

b . tQ, . ph I t hyl thyl . t th , tyl,
cettoxy. itrpRaRnd. . R nS e om b T A romradl 2
et hy boNogiyhsliase ihd LeeizlidsteN R on) asFichut tha idvantion a “Hetebiclyraishasarithted N N
di met hyl carbanoyl, N, N di et hyl carbanoyl, N nethyl-N et hyl carbanoyl,

met hyl t himpoestchiy Irinigicontaindngh§ bx 6 atohrisof Whickt 4t Jaast dnetatony is chesen/from nitrogen,

ot hyl sul BABAGAAK SFRERT 0k FOPSR ACMTRisB PP A og PP PR REARCTh Go *
G - ey D S e B 4 A B g Pty oy
N- (C . ~abkidijsed ¢@fdrmnithe) S-dxide(CIn-amothet aspactind theyinyertsion 21/theterocyclyl” is

har nAS oA copt abl e sal L o an i b vi o hydr ol ysabl o ester thereof.

Preferred val ugSe@fnpll of & fho ﬁ&y»ga@%xge@{aﬁl i offod%\l{g(i,x%sggggnﬂ’al ues may

be used where appropriate w ny of the ons,

. enbodi neidciuddal i jakoxrartingl) afethoxycarbéryl,ethvxfytabonybre fand abutpxRarbanyhal o or
Cl_2al kyl . 25 More prefergbIY R is fluoro, chloro o]g nmet hg/l Particularly
R is fi Egrgples of ¢ wealkoxy” include methoxy, ethoxy and propoxy. Examples of

“C1.salkanoylamino” include formamido, acetamido and propionylamino. Examples of
30 “C,.¢alkylS(O), wherein a is 0 to 2” include C;4alkylsulphonyl, methylthio, ethylthio,

methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl. Examples of “C,.salkylS(O),

wherein r is 1 to 2” include methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl.

=t

Examples of “C;.salkanoyl” include C;_4alkanoyl, propionyl and acetyl. Examples of



Preferably p is 0-2; wherein the values of R nmay be the sane or different.
More preferably pis O or 1. In one aspect of the invention preferably p is
0. 30 In woeblogeaspect of the invention preferably p is gcTiGBO®03084t her
aspect of the invention preferably p is 2; wherein the values of R may be
the sane or different. Preferably when-p-is 1; R is meta to the am no
group in the aniline of formula (I). WO 02/ 04429 -10 Preferably R2 is

sul phamoy, @y fcfie nithigtashifio BT LETRAAAD BdmBles 5 sel ected from

C-~allry kenyl, C3_8cycloal kyl, C3 8cycl oal kyl d . ~al kyl ,
phenyl CI “NrN @ﬂ 5aﬂtryl)(a_atmnne’|’ utcllxdbldel\bmeﬁhvl}aﬁllntaldk-w-ethmgmqm@al d Cl 6al kyl ,

(et or oc ke g ehieEegmiTer 8 Kou BRI ey i) BB SBitS), one

or more Bf«@nd ﬂ;%@ethj( (ﬁal' ﬁrobﬁlﬁae&mhggnglrmmnﬁepbﬁl ns an - NH i ety

that nitrogen e opt y substitat y a group selected fromG E
is - N R) SVZC,. ﬁadhﬁ)salpham’y ”saré'nye(nmgqitbsulﬁhamoyl adtdeﬂe(ndgl)sulphatmbﬁdiﬂmlﬂesmﬁ

hal hyd 6al | OX 6 IO N, N
(?:1 EaI I ?/y&;)(ﬁin#lmﬁs‘glﬁhg@y @ﬁ“ﬁ%é’p 2 ]&%le y R2 is sul phamoyl or a

group B-K %@ﬁ t serocyclic
group)d _ 6%? SR’IV\S%ttBe)l npgﬁﬁﬁﬁﬁlﬁqf%@ﬁﬁg ocyc I"C %rrgoup)CI 6al kyl
are opti Mmlhﬂkyl)&wbam@,ﬂﬂdemplaﬁﬁtdnmobyl and ethylaminscartignyll Exbmples ofN(R) 802-
wherein Ra is hydrogen; i s independently sel ected from hydroxy. or

(C~. ~al k N;I\&ﬁﬁ?n@ﬂcybarfarbaémyé wylw (Cosalipacarkamox! gHmsthyminesarbonyl ad
N- ( 3- d ,
i sf)pr gpy am ngl?%lr opﬂq%%}sﬂ’ébﬂh gk y#ﬁ%épyg&é ora(lj‘ %fﬂ%gg: %:logowlh&choﬁugysl,ul phanoyl .

20 I'n aneydiepropingd icyclbhéxyt Exauplvsiop ﬁ(hetéf&&eli Np)EQ salﬁyl’s idghiRmoy! or a
group B-E- I's selected fromC ~al k enyI C2. ~al kynyl or
(het er ocwndxdmgtwh@ymprp@ahmp;ppylmzm P%Pﬂ y substi tut ed on

bon by, d f
e T O ?ﬁt%ﬂa%%%f‘%gﬁﬁrgﬁw iR E L) 001 oo
fromG 3?015161,{ glethy O S or - N( R) S02-; wherein Ra is hydrogen or O ~al kyl and

r s 2; IS | ndependent Iy selected from hal o, cyano, hydroxy, am no,
d ~al |16y| cn_aéaa;ummp phirmiaeutidakly lagceptable salt| oma@ojmpaumt)t mvm;on is, for

opt | onal FYAGRIS<th Eiadhitis et a5 obpoAng LG isnien whith sty basteo R, e

from hydgQxy 1@%1*&5 ad1Mb R With, afspeﬁﬁa {2, b %ﬁi‘éﬁ% m&aﬂ&&h&)w n

anot her aspe e I nvention, nore referab R2 18 sul phanoyl
group B- Ih'ydro&ﬂloﬂc,shydmhrma suiphumt pbdsphmimyiﬂuopmagpt}d pltbcmym,alelc acid. In

2 i 5t Seb) e B e

20 sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

25 The compounds of the formula (I) may be administered in the form of a pro-drug
which is broken down in the human or animal body to give a compound of the formula (I).
Examples of pro-drugs include in vivo hydrolysable esters of a compound of the formula (I).

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or
hydroxy group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the

30 human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C,salkoxymethyl esters for example methoxymethyl,

Ci¢alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,



.and Gis selecte

WO 021 04429 -11 PCT/ GBOLl/ 03084 2- nor phol i noet hyl ,
2-1,3,4-triaziol-2-ylethyl, 2-piperidinoethyl, 2-pyrid-2-ylethyl,

2- pyri d- 4wy @i#yde, 2-pyrrolidin-1-ylethyl, 2-im dazol - 4-ylpetrigBo1/03084
3-imdazol - 1-yl propyl, 3-norpholinopr op¥l , 3-pi peridinopropyl or
tetrahydrofur-2-yl nmethyl; wherein B may/be optionally substituted on carbon
by one or nore D; and wherein if said heterocyclic group 5 contains an -NH

noi ety t Cakcyeidalkeg gearbonyldxs Co.pilkyl estbisyforsexasnipld Lepdolixyahoaylpxyetiydct ed from
G Eis -S(Or or -N(R8)SQz-; wherein Ra is hydrogen or C ~alkyl and r is
2; Dis ilRddipeeleerdtonylmethylesiess foF examnle sreethidylahdioxplearoonylmethylaand met hy| |

. et hoxy, et I I 1:0Q ¢ Al am i l am do,
ethy! t hi STEES et PRALRANT B o bl - B R vertb N B i B B o
by a gr om&alaeslge@md;@rgr&ipMthéc@ﬂﬂ,maedfmrsqmdimdﬁ.oxy and di met hyl ami no;
fromethyl. In another aspect of the invention,

part ihc §l ar IhyI ml z‘nﬁzz'w}yplrcdmpleieswleg%a 901?9‘“‘9{1 §ﬁﬂ1§lf©mﬂ|ﬂ? @ contaim'ngl a hydroxy I

2- N . ) 3- i i Il
T o gy Rcliier nsrepmE sRBR R & HaoYaate cslepeAbr reshoni e 28 Fretidy i
N (pyri dugs s OV bl L
oS o SR o AR S i e

met hoypyehtiydrow gbaprBrampes 2 edchlokyilkyletheyd inslulip beeayimetixy and
- nor phol i noet hyl } sul phanoyl , N (2-pi peri di noet hyl iﬂssul pharmtyl ,. 20 N
-pyri d22-di ppignpleRyrethoxs ézelsyttqncﬂfizﬂ Vo bﬁm #8le psien fprming Broups

- o dr By hoad ARaTRE BBtion, BnerUeBOP RELSH AR By Bt TRk,
-(1-et Budoﬁ?'da&wﬂ?rﬂ{tﬂ F&e)dlﬁ)@bﬁbbﬂawé@éﬁ)ﬁﬂﬁﬂkyldﬂrbamo 1 and

-pyrid-2-yl et hyl') sul'phanoyl, N (2-di et hyl am noet hyl } sul phanoyl, N
pyr1 aNAGllaipsi k2o o e cacmion FiplkyRamipoaesiy) fid N

02 (5 e R PRI, Ekhpeples o SR Atts Bp penoyhinshige mogphotino and piperazin-1.y1

(2-hydr Oﬁﬁﬁéwbﬂl%%ﬂ%‘lﬁ%%ém atOin (via £¥RYRLE #&aﬁ% fI223QyY 4. pdition of the benzoyl
(2-di et hyl am noet hyl") - N (Unet hyl ) sul phanmoyl", (2- met hoxyet hyl ) -N
(et hylS) simgphanoyl, N (2,2, 2-trifluoroethyl)sul phanoyl, N

3- hydr oxy- 2, 2- di met hyl propyl ) sul ph |, N . . ,
(3 20Dt ooy SRS SOYRIS AT (e obphia tiay hae pieel seyfess apgior eenmpatn isgmerig

3-inmid - 1 - - -:and |, N
(3 hydr ocoiies 1) SHERYablu BATRA to U eerdil 1 1 RriOR p AR pasits BIIGERY
[3-(2-d |h Ulpt_tidm}',l (ﬁmteile?kdtlyéﬂrs] pn@gtl;drﬂ?lﬁct isbﬁmgyhat phissess (llDK ilnhiﬁitory alctivity. o

3- r ol I nopro Su ano , - I oOXypro u ano ,
(()2| (r)r2429 PCT?TQB%PGQ@‘B?PIWS&%&}av%é&ta&%fﬁé%@w;&ﬁ%@m%ﬁbﬂé%ﬁ@m

3- pi par i : I ph |, N (2-hyd but yl ) sul ph |, N
(pent 0, S BRBOARYS EOR B AR oY oyl N (ATl y]) ul phanoyl or N
(2- propynyl ) s® ipaBRowy be uitiegstesdthhtcettainompPoiitR-of tie formalaql)tan exispiact of the

invention, preferably E is -NHS02-, -N(Me)S02- or -S02-. Preferably qis O
or 1. | nselyatedgpwell appngolvatedfoans sush aprier exammle, hydrateddorms, Itdntotbeer ~ aspect

L A S S

di f f er enfinhibitory activity.

NN AN N SN AN N SN
NPNNPNDNNNDNDDNDN

25 Accordingly, in another aspect, the present invention provides a compound of formula
@:
NN
AN
| Y RY,
P
NC (Rz)q
R?N\R4
@®

wherein:



. wherein said

Preferably p + g = 1 or 2. Mire preferably p + g = 1. Preferably when q is
1; RRis neta or para to the amno group in the aniline of formula (n. 15
More prefwoaRjoyszdhen q is 1, R2 is para to the am no groupcrisolyesessi | i ne
of fornmula cn. Preferably R3 is hydrogen, O .~al kyl, C2~al kenyl or

C2~al kynyi ; wherein said d.~allcyl, C28al kenyl or C2.~al kynyl may be
optionally substituted by one or nore M and R4 is d.~al kyl, C2_6al kenyl

or C2_6al kynyR? ja¥ie6,sitto, e9hitb, fhdreky, @ilino, @&bﬁi\} k8o, n%%a% c& Latigay! Ry
be optlonall% ubstltuted by one or nore R3 and R4 together Wlth t he

ni t r ogenCeealkdnybor Chaalkyayle attached form a het erocycl icring optionally
substituted on, c rbog{i an%ne or V\ﬁ'l aid heterocyclic ring
contains an - Rif UfpMhetein the valies 9 eIHaer]éey BéarBf)PT ol substituted by a
group sel ect egg2fy peterably R3 is hydrogen or O -~allryl;

% % (ﬁay b %tlonally substituted by one or nore M and

R4 is 8 ~al kyl 190—2€:ﬁlhemid<mayhlues/mfdizanaybsahejsaﬁml dnydifferentC2ndawhereinyd + qey be
optlonally substituted by one or nore M or R3 and R4 together with the
ni trogen 1% whi ch they are attached forma heterocyclic 30 ring; wherein M

d d b b I
2 "aePendenies AR, WT Couen S Aol R LR o ASHNGR DoY)
02/ 04429y, 3a3k3Ffof£ mypegwl bisC{dcycladliyll mayr beloptidhhlbesupbtitutsll & @nd of ai d

c . ~al kyl or ~al kenyl may be optionally substituted by one or nore M or
R3 and RmOF‘bMétah‘ér with the nltrogen to which they are attached form

ot o, ot hoty i Gttt GreA b T ol i B G st
t oget her Cyidlkenyl) @z%h.ﬂ(yﬂﬂ%ﬁcg ?by!%hlkbl ﬁ'lb}lfble aptﬁn@ny SetRamhtdd By B BitRé MO,

I -butyl am no, ét hyI am no, |"'uor oet hyl am no, 3-et hoxypropyl am no,
butyl ami no, (b Réand/RY mgeghbathhme r(nmogeatthwh)@tthwgmattm;t formea heteranyclis, 10

N net hyl t hyl 3 di et hyl

ot hy | ) ShAGP SRS TP casbon b v qrﬁ&g‘é@hw&w ifsaidqtprocyclic ring
2-CYaaR gémhm f th

|nV((ant an %pg%ﬁlér HBII%I; lﬁH‘B ogeir‘] or6m~a kyl; mm&%s%ﬂ ©

opt i odal Q{ substitut ed by one or nrore M and R4 is O _6allcyi, C2_6al kenyl,
C2. sal k I I |1 bstituted
sa yny or 1R,§€Iect 8% l.ﬁaﬂ(ymtgﬁi(enyﬁ%zmynﬁ 3 8cy80a]](23r11a y substitute

by one or
Cg-gcycloalkylcl.salkyl, phenyl, a heterocyclic group, phenylC; salkyl or

(heterocyclic group)Ci-salkyl; wherein said Cj.alkyl, C,.salkenyl, Ca.salkynyl, Cs.scycloalkyl,
C;.scycloalkylC,galkyl, phenyl, heterocyclic group, phenylC;.salkyl or
20 (heterocyclic group)Ci-galkyl are optionally substituted on carbon by one or more D; and

wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from G;

E is -C(0O)-, -NR"C(0)-, -C(O)N(R"-, -S(O);~, -SO.N(R"-~ or -N(R*SO,-; wherein
R" is hydrogen or Cj.¢alkyl optionally substituted by one or more D and r is 1-2;

25 D is independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;.salkyl, Cz.¢alkenyl,
Ca.salkynyl, Cy.salkoxy, Cj.salkanoyl, C;.salkanoyloxy, N-(Cisalkyl)amino,
N,N-(C,.¢alkyl),amino, C.¢alkanoylamino, N-(C,_salkyl)carbamoyl,
N,N-(Cy.salkyl),carbamoyl, C1.salkylS(O), wherein a is 0 to 2, Cj.salkoxycarbonyl,

30 N-(C;galkyl)sulphamoyl and N,N-(C;.salkyl)2sulphamoyl; wherein D may be optionally
substituted on carbon by a group selected from V;



or R3 and R4 together with the nitrogen to which they are attached form a
het erocyclic ring optionally substituted on carbon by one or nore M

wher ei n iWwo93dhet erocyclic ring contains an -NH noi et ypthaBonodospgen may
be optionally substituted by a group selected fromQ 20 Mis independently
sel ected from hal o, cyano, hydroxy, d =%aikyl, Cal koxy, N, N
(d.~allryl)2amno, d.-~alkoxycarbonyl, C3_8cycloal kyl or a heterocyclic

group; wher ei M Mingspehen@Ristieftad FS SRS tm&wcyﬂupﬂ cﬁ@kP%@ﬂﬁbfoﬁeﬂhbﬁy'p

selected fromP;, P and X are i ndependently sel ect ed from hydr oxy and

met hoxy; amind, Gibexys ehibamesl, festap©, suphapnoyl (T ralkir ICGawtllstnyhyC.satkynyl,

SR b e L B S A e A
hydr ogeng, Qﬁfcm@&aﬁﬁn&'t -Y{i] qam%&ﬁbﬂngg W(@l%aﬂogb é;ftﬁhioy @y;{gak%lmfd by one

or nore 4 1s et et hyl

2- Er ?ptﬁnfdhgregya: imﬂléﬂkowaﬂgghﬁwggl Mbyl)sulphmzhoyﬂﬁw Mpﬁlﬂyﬁmﬂpl%amoyl t
substitute n r r a oget her e nitrogen to
whi ch thgy Sﬁ’Féaﬁ‘tﬁ é’g‘ﬁ@gv BPFﬁeFﬂ‘f'b’?J’(r)FoEfP% w ﬁ'd’é:l‘% : OBQ‘PIP‘{‘)‘DHSBIP%‘FI“J@ 4 pn gr

t
Pi perazi Rarhay by%%&%u%@iek%d?f&ﬁﬁ‘&n‘d\f% réifl 1Pﬁ5d’ﬁ’é¥ex§¥ycﬂ9%lrdtﬁﬁ>oge re]ﬁb% gerein

sai d pi perazin= e “opt 1 onal substit ut y a group

sel ect ed nfoigaytiat nitrogén ﬁl%.y(béé@ﬁona]lﬁ stSTihER0BY 8 gt sbletted frotePeamdent | y
sel ected from fluoro, ano, hydroxy, methyl, methoxy, ethoxy
di met hyl am no} aﬁét\h@ﬁy fly S@?‘%ﬁ%ﬁ(@/’%@ﬂ@éﬂ?lm BYANEXER y@ﬁﬂuoromethoxy,

cycl ogRo f n o]

nmor phgpl %ﬂuor rgl%lie.' hx%lh% H&ébxydg%ﬂ)ona*lr ?f&sgfj‘ fﬁlﬁﬁmf%%%@b%hﬂ ﬁlethox}(oup
sel ect edefhbRyNabetyh; afttanig métieylaninb deRARERR, Hinetigll@inodibtholniye]r oxy and

met hoxy; and (% i S selected fromnethyl, ethyl, isopropyl, ethylsul phonyl or

et hoxycaMNoogiyl -leaﬂmnocamammd&mMWpam@wsNﬁM@eba@wybar bon by one or

et ached NeAEHbEbamast Nov-dechirathatioy et By C ARy mey it "V &
3-et hoxyeehgﬂmbai%m?lsutwm fykalphidy] %nesy?etﬂwsﬂﬂplﬁﬁﬁeﬁ@tﬂoﬁ aHSbnl

3-rnor phol i nopr opylam no ¢l opr opyl am no, "cycl opr opyl hyl am no,

cycl oﬂéxyﬂhanyqadqonyhi\f-mhﬂulsu nmgylmeéln)ﬂsulphamQyi rféle@lmathwlsulphhmb}dm no,
cyanonet r d 3 but car bonyl net hyl am no,
2y( net ho%&%ﬂﬁ%a% I ﬂamhlz\ylﬂﬁﬂiygw ; OI:t)r/n no, rr)ét hyl a)r/n' no,

2- propynyl am e @I@é&ly am no, 15
2-(2- hydroxyet@ﬁoxﬁ g?ﬁﬁqgﬁfpﬁgd ngyg@e?tﬁ%g??xypropilgﬁlhﬁwi

2, 2- di meCaydlklyleniphayl, thlkexywtmwhoz)rbpnoﬁyNe(ﬁl.mwlldameioyl N al |yl ami no, N

t hyl b gm

(rjr:e et %yl aﬁf&gexmy SRR );g Wé‘?xﬁ(ﬁ 508%{1&2?“& 13’?9 alr&/llt];%jm no,

N-eth N
et hy E0p O § haciesi ?Wm%P%r&E?%E o axin Byl fble el H’%"E%?F‘. o

3, 5- di net hy| pPpaferrei vubuesmflﬂé RYRIR’, p-apit qraee amﬁo}lewm&u):bwaﬂaemnylb&usdd

4- met hyl pi perazin-1-yl, erazin

4- et hyl s§4 Rt ARPrQprigter wish ﬁnsioffﬁﬁ 8&‘%@%@&%&@%@?%@@ Pereinbefore or

4- (2- hydpoxyeky! ) pi perazin-1-yl, and 3-hydroxypyrrolidin-1-yl. Therefore
in one aspect of the invention, there is provi ded a conmpound of formula (n
25 as depi ct e@rﬁmblgmﬁiehdbmr%amyl R2 is sul phamoyl or a group B-E-;
wherein B is selected from C-.~allryl or (heterocyclic group)d .sall ryI;

wher ei?d sai d &org grefgmbly R Gﬁﬂt‘%ﬁoo@%‘lol% p)C _6al kyl are optionally
substituted op,GALRAY Y ilGod cHBtE D

Preferably p is 0-2; wherein the values of R' may be the same or different.
More preferably p is 0 or 1.
In one aspect of the invention preferably p is O.
30 In another aspect of the invention preferably p is 1.
In a further aspect of the invention preferably p is 2; wherein the values of R! may be
the same or different.

Preferably when p is 1; R is meta to the amino group in the aniline of formula (I).



30 Eis -N(Ra) SO2-; wherein Ris hydrogen; D is independently selected from
hydroxy or N (d ~al kyl)am no; q is 1; WO 02/ 04429 -15 PCTI GBOLl/ 03084 R3

i s hydr ogg 02k442b ~al kyl ; wherein said O ~al kyl nmay be opt ponveaBoY03084
substituted by one or nore M and R4 is Cl_6al kyl or C2_6al kenyl; wherein
said d _6al kyl or C2_6al kenyl may be opl®-onally substituted by one or nore
M 5 or R3 and R4 together with the nitrogen to which they are attached

forma het eropyéférhgéqizqggumﬁﬂ@jl Br Mtobp BIHERARAGAL | Y sel ected from hal o,
cyano, C . ~al koxy, 6al koxycar bonyl or a heterocyclic group; or a

phar maceut i caBl iy seleatepfram G .ckiyt, Cawalkienyl,Cawiyadodikyds Gl.segelbalkyl€ssadkylt her eof .
10 Therefpre. in urt her aspect t invention, there | s proyided a
compoundPBIIGralpLo bfeine s Fondle sl e Crafief ranbend

sul phamog, (faﬁ(l)"h rseycloaticAct] Rj1ep g ok fé}wyl;}' u ]'é‘fjkz

| sopr opyl 3?7(1;}}#0) p dﬁﬁ%?phang*%ya@%tﬁhNﬂ%tg%}ayd?% ur - 2-13%#?\9?{%} S Hgﬁarmyl ;
15 q i § dptiddallzsdbstdutedgrtirbon by oie drimomiD; and erbetein ifisaid hetebseyclir groapt ached
f orm nor phol j no, J-butylam no, ethylamno, 2-flyoroethylam no,

3- et hoxy PRPF aniNG: W%{Eéﬁp%gﬂt‘éa ¢ ARHonafly W*&WIFRS‘ y(@group selected from

met hyl ) eghoxycar bonyl met hyl ami no, (N net hyl)-2-cyanoet hyl am no, N, N

di et hyl am’no, (N nethyl)-2-nmet hoxyet hyl am no, 20 2,2,2-trifluroethyl am no,
N, N di - ( 2- cyaRdetNR")SDE-ywhereinR i®hydrogennopr opyl ani no; or a
pharmaceutically acceptable salt or an in vivo hydrol ysabl e ester thereof.

Theref ore i n &hisdndependently selegiedsfzem hato, hydroxy,amshlkexy, ontVnéE esallylgming. ded a

conpoyRdpf; For H} depi cted above); wherein: pis 0; 25 In another
aspec?ao@ﬁe‘farﬁlﬁwgﬁ |on,’£€cfeferabl y R2 is sul phanoyl or a group B-E-; Bis
sel ected from@ds (Gahlkyl., C2~al kenyl, C2_6al kynyl or (heterocyclic

group) d _6al kﬁlll; wherein B may be OE)tionaII substituted on carbon by one
or nore D; ané&lewkpreferablyR & sulphaeacy) %@gﬂoﬂpﬁgﬁéﬁﬁle&ﬂht ains an -NH niety

E'rs [s(0 o B ipred BhnClpi & ok G MG B RGTA0 5 .
Dis i ndg&@&%@%& g%o}ﬂﬁﬁ@ %@%&Eml?,suwm@d oMYAy o or'ifere B;- 6al kyl ,

d . ~al koxy, - m no, "N, d . ~al kyl) Zam no, d . 6al kanoyl am no
and Cl3al kyl SEQs aNRISQ@4-nwherein RF is bydrogentier ein D nay be optionally

substituted o D &5 eggncPeth? selected’ ﬂgﬁlh?/&}o?cg o]; EV?@].\s{élkyl)amino.

Particularly R? is selected from sulphamoyl,

N-(3-hydroxy-2,2-dimethylpropyl)sulphamoyl, N-(3-(N-isopropylamino)propyl)sulphamoyl or
N-(tetrahydrofur-2-ylmethyl)sulphamoyl.
20 In another aspect of the invention, preferably R is sulphamoyl or a group B-E-;

B is selected from Cialkyl, Cysalkenyl, C, salkynyl or (heterocyclic group)C;.¢alkyl;
wherein B may be optionally substituted on carbon by one or more D; and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from G;

25 E is -S(O),- or -N(R"SO,-; wherein R* is hydrogen or C).¢alkyl and 1 is 2;

D is independently selected from halo, cyano, hydroxy, amino, C;.salkyl, C;.¢alkoxy,
N-(Cj.¢alkyl)amino, N,N-(C,_salkyl);amino, C,salkanoylamino and C;.salkylS(O), wherein a
is 0 to 2; wherein D may be optionally substituted on carbon by a group selected from V;

V is selected from hydroxy and dimethylamino; and

30 G is selected from Cj4alkyl.

In another aspect of the invention, more preferably R? is sulphamoyl or a group B-E-~;

B is selected from methyl, ethyl, propyl, butyl, 2,2-dimethylpropyl, pentyl, allyl,
2-propynyl, pyrrolidin-2-ylmethyl, pyrid-3-ylmethyl, 1,4-dioxan-2-ylmethyl, pyrid-2-ylmethyl,



WO 02/04429 -16 V is selected from hydroxy and di methylam no; Gis selected
from Cmal kyl ; PCT/ @01/ 03084 g is 1; R3 is hydrogen or C~_6al kyl; wherein

R3 may bewenhioeps! |y substituted by one or nore 5 M and RéTiGBoOb3084 Kyl |
Cz~al kenyl, C2_6al kynyl or C3_8cycl oal kyl; wherein R4 may be optionally
substituted by one or nore M or R3 andlR4 together with the nitrogen to
which they are attached forma heterocyclic ring optionally substituted on

carbon by, gResHMindRAf, HA1,3)N e Lid)-2-flethl, d-phsirRlinetts], | Ichyﬁdm thygont ai ns an
-NH npi ety t'hat nitrogen may be optlonally subst it ut €d by a group sel ected

fromQ MZ-pymdwdeqlﬂhmleQ\‘Pb’lswlgbhdeﬂﬁhylt 20md@a®la4-ybﬂa'h6-lrm#@0b>lwlpr@pﬂﬁal kyl ,
C~ 6al k ~al | cyl, I kyl

heer ocych mer@qoaégproa‘ﬂe Sk fRsapoybor RS S Whe R e PEon by o
group sel ﬁ&h;f sru@%ﬁtedle'a car&m;y%n%?mo?éﬂﬁpﬁmﬁmm lﬁﬁh@ﬁét&ecyfdhe Brdtpdr oxy

and met ho IS selected fromd . C ~al kyl sul phonyl

. ~al Id)mmmmyl\ﬂ-l-\m«amtyl that@mwgcnbmydqntqpunwlywubsﬁbmd b)aagcblq»rseleanebcﬁmrmy
one or nore X; or a pharmaceutically acceptable salt or an in vivo
hydrol ysaPl e ester thereof. Therefore in an additional further aspect of

the invention,g gth@Bl&ﬁg@?S@gdvﬁm@l Al a ge‘%félgfﬂgﬂ thﬁ“i sbas depicted

above); V\/nerel n: sar ham) rou i's Selected from

met hyl , et hyl Dmmﬁwe,ndmﬂywelec&d?frm ﬁ%:bydypn@,pwﬁroxp,emmhb meéthkly methoxy,
2- propynyl yrrolldln 2-yl met hyl , yl met hyl 4- di oxan- 2- ylnethyl
pyri d- 2- wth@iyhgsppronzlamﬁ; dyn%;bylﬁ@&qﬂwethymng agctgride; Pﬂw bioand mesyl;

2. pyrr i | RAERT ey Ko BAG S sl on Cabld bFa dropShRAA Srgm Y oy

3- mor phol i noprvms/éeleo&mcnﬁhyahonyaﬁd)@miea@uammbmhydr of ur-2-ylinethyl;
wherein B may be o tlonaIIy substltut ed on carbon by one or nore D; and
wherein if sai@ iywelectesfyeamethylr oup contains an -NH noiety that nitrogen

or” - N Ry s e Sebees A B ¥ ol PR BEL RS PR w8, ” ' U b bhang
- 17 PCT/ Gaidiéd] 1Q-étﬁoxyedgmnﬁ@ﬂyll ptoﬁﬁ:aﬁpmgl Btlgéprsl{;]ymﬁﬁwp@pymphbdﬂr OXY,

am no, methyl, hoxy et hoxy, i sopropyl am no, dinet

di et hyl%m-mprwabmmhmlsﬁphwlb’l W-ﬁetaﬂhddﬂm;a-ylﬂwﬂédbﬁlnh@lMy be optionally

pycl oxy AaPERED IR sheiod) ALtk i DR, i e 1 Re (o

hydr ogen, yireitiibxaL2-9inithyl)siipRaRoR, N (mye@pRahénal | y substituted by one

o N-(2-methoxyethyl)sulphamoyl, N-(2-ethylthioethyl)sulphamoyl,
N-(2-morpholinoethyl)sulphamoyl, N-(2-piperidinoethyl)sulphamoyl,

20 N-(2-pyrid-2-ylethyl)sulphamoyl, N-(2-pyrrolidin-1-ylethyl)sulphamoyl,
N-(2-imidazol-4-ylethyl)sulphamoyl, N-(2-isopropylaminoethyl)sulphamoyl,
N-(2-mesylethyl)sulphamoyl, N-[2-(2-hydroxyethoxy)ethyl}sulphamoy],
N-[2-(1-ethylpyrrolidin-2-yl)ethyl]sulphamoyl, N-(2-pyrid-2-ylethyl)sulphamoyl,
N-(2-diethylaminoethyl)sulphamoyl, N-(2-pyrid-4-ylethyl)sulphamoyl,

25 N-(2-acetamidoethyl)sulphamoyl, N-(2-dimethylaminoethyl)sulphamoyl,
N-2-[(5-methyl-1,3,4-triazol-2-yl)ethyl]sulphamoyl, N-(2-hydroxyethyl)sulphamoyl,
N-(2-cyanoethyl)sulphamoyl, N-(2-diethylaminoethyl)-N-(methyl)sulphamoyl,
N-(2-methoxyethyl)-N-(methyl)sulphamoyl, N-(2,2,2-trifluoroethyl)sulphamoyl,

N-(3-hydroxy-2,2-dimethylpropyl)sulphamoyl, N-(3-isopropylaminopropyl)sulphamoyl,
30 N-(3-methoxypropyl)sulphamoyl, N-(3-imidazol-1-ylpropyl)sulphamoyl,
N-(2-hydroxy-3-aminopropyl)sulphamoyl, N-(3-hydroxypropyl)sulphamoyl,
N-(3-ethoxypropyl)sulphamoyl, N-[3-(2-dimethylaminoethyl)propyl]sulphamoyl,
N-(3-morpholinopropyl)sulphamoyl, N-(2-hydroxypropyl)sulphamoyl,



nmore M and R4 is nethyl, ethyl, butyl, isobutyl, propyl, allyl,
2-propynyl, cyclopropyl or 10 cycl ohexyl; wherein R4 may be optionally
substi t utwe Baee or nore M or R3 and R4 together wth pbe/GBoi/ngeN tO
whi ch they are attached form norpholino, piperidino, pyrrolidin-1-yl or

pi perazin-1-yl optionally substituted -o-carbon by one or nore M wherein
said piperazin-l-yl may be optionally substituted on nitrogen by a group

sel ect ed Mooy d%xylﬁPiygggmbgfﬁMﬁﬂoﬁ w{w&ﬁﬂuﬁaﬁ ;Ilj - Ny ERamoyl,

hydr oxy, nethyl, oxy,  di met hyl am no ycar bony

eth gx yC ?Ne(dPMdro)tyltmtyiOY'dahWJ Iﬁ-(mmlb%mbyl N@*‘H“E?Nmﬂ)d“lphﬁmmw
i m dazo 0 an 0 erein Mmay be optionally
substitu e@ngllﬁ &aﬂﬁ’g{l Bﬂlha(go &my@gﬁ) i’f romP; P and X are independentl|y

sel ected fromphydaeiys ANFHT,N0Xy; and 20 Qis selected frommethyl, ethyl,
i sopropyl, ethyl sul phonyl or %t hoxycar bonyl ; wherein G nmay be opti onal |y
substi but ed oin amxthmrasﬂmpt oﬁhcmventncnepbéfcrdvlyﬁmlﬁHB@gedﬂ(Me)S@- ac-S€pt.abl e
salt or an in_viyvo, hydr 0ysabl e ester thereof. Therefore in an anot her
addi ti onal Pf*}f%fﬁblé(é]r}é@t I'df the invention, there is provided a conpound of
forrrula(l) ( pis 0; R2is sul phanoyl,
nesyl, ethyl sg[f rﬁe%k}f&%gtlﬁq Y)‘%}}g{‘ g‘?lgﬁéﬁgl pr opyl sul phonyi ,

3- i sopr opy! animayutiesp ubsect Oﬁmaykivcnﬂcnlﬁeferabnydl &ni. nobut yl sul phonyl N
(tetrahydrofur-2-yl methyl ) sul phanmoyl rid-3- Imsthyl)sul ph
(pyrid-2-yl rreirhgfft)r@awqmﬁ&gf|themthlonmferﬁ Qs g yeemeip the yalg a’{gaiebeN
(et hyh) (2- net hoxyet hyl ) sul phamoyl, N

(2-et )k%bl @ﬁ;s% %@ fgea 6ham)yl N (2- nor phol i noet hyI ) sul phanoyl, N

(2- pi peridi noe;-dfyfla]) .pQ&npyllz N (2-pyrid-2-yl ethyl)sul pharmyl N
(2-pyrrolidin-1-yl eth Il}sul phamoyl, N (2-im dazol -4-yl et hyl )sul phamoyl, N
(2-1 sopropyl anreeteﬁw'ymepﬂgrﬂaw WD 02/ 04429 -18 PCT/ GBO /03084 N

(2- mesyl et hyl 2- hydr thoxy) et hyl 1. sul phano N
[2-{1- et hyl pyi’Pﬁ%ﬁQ@g%Pﬁ s at ﬁyfﬁrg{hx Bxhﬁe%%?ﬂ ttﬂe R]X'&no ngull in“the RRRHOYE formula
(2-pyrid@-yl ethyl)sul phanoyl, N (2-diethylam noethyl}sul phanoyl, N
(2-pyrid-4-ylethyl)sul phanoyl, N (2-acetam doet hyl ) sul phanoyl, N

( 2- di dét hyl aaneptaﬁebr}lslulmamyﬂ;R%islpara to the amino group in the aniline of formula
2-[{5-methyl -1, 3,4-triazol -2-yl)ethyl]sul phanoyl, N

(2- hydr oxyet hyl ) sul phanmoyl , N (2-cyanoet hyl ) sul phanmoyl, N

2- di et hyl
EZ n;at?hoiygrhy%q&gmb' Nﬁﬁ?@sgéﬂp)ﬁ 5 ken 05 C’tz?s?]'}( nJ(l)rvgté%r o ldu(fmﬁ]kxoyl
N (3- hy dCaxalkéhyPoriCygalkypnylmeybé qudnp]]msubyhmtdﬂ by one or more M; and
(3o oy o R SR ) RORTON b, el e B4 Ak R Y o
2-h h?é;ﬁ%{ I | ph |, N
EB e%/%gg %%WHQP%E%A@IYQ édgi\bﬁé%r}?am%log[ ﬁ5|y} LfgpSI ?gg%/pharmyl N

{ 3- nor phol i nopr Rbgnmk toghthenyith the riedendo wh;thtbqudr& sttdghba foryl a héterocyclic
(2- hydr oxy- 3- gl peri di nopr opyl ) sul phanoyl , 3-pi peridinopropyl)-N

(me':] hél ) S0E FREPRAY | Sr‘w"@%%%%ﬂ?% 949%11% 0 lllerelmﬂzﬁﬁec}he}waﬂhsmgoy|, N
5
(52 or ARERS S ORAT el D P B o sl o,

aniline ¢ formula (n; and R3 and R4 together vm'th t he nltrogen to whi ch
they are attached formisgbutyl am no,
25 More preferably R” is hydrogen or Cy.6alkyl; wherein said C;.alkyl may be optionally

substituted by one or more M; and

R*is Cy.¢alkyl or C;.salkenyl; wherein said C;.galkyl or Cy.¢alkenyl may be optionally
substituted by one or more M;

or R? and R* together with the nitrogen to which they are attached form a heterocyclic

30 ring; wherein

M is independently selected from halo, cyano, Cj.salkoxy, Cisalkoxycarbonyl or a
heterocyclic group.

Particularly R? is hydrogen or C,alkyl; and



et hyl am no, 2-fluoroethylam no, 3-ethoxypropylam no, butylam no,
2,2,2-trifluoroethyl am no, 3-norpholinopropylam no, cycl opropyl anzi no,
cycl opr opywloBiokybam no, cycl ohexyl am no, 20 tetrahydr of ur pgridsveiosugh .

2- di met hyl am noet hyl am no, cyanonet hyl am no, pyrid-3-yl met hyl am no,

but oxycar bonyl net hyl ami no, 2- (et hoxycakdonyl ) et hyl am no,

2- hydr oxyet hyl am no, nethyl am no, 2-propynyl am no, 2-nethoxyethyl am no,

2-i m dazol - 4- pte§ d]?daﬂ@l 0P C, falkedyld hefokey Sid X yaliefl by Ca.pAIKkéhyl may be optionally

2, 3-di hydr oxypropyl am no, 2, 2-di et hyl di oxol an-4-yl net hyl'anuno,

propy!| amswhstitutedrest o omnerelM anmi no, 25 N net hyl N

et hoxycar bonyl ng§ h 1 no,, N hyl.- N (2-cyanoet hyl ) am.nq,. di et hyl am no, N
et iyl N (2 nE RoRYbRh Ep et HAR Ui ey SR RO e siuted ko Rpraeino:

cycl ohexyapgigno, N nethyl-N (2,2, 2-trifluoroethyl)amno, N nethyl N
(2-propynyl)am no, norpholino, 2,6-dinmethyl norpholino,

3, 5- di fet hyl pMv isrindépenderlyselecied drom fAudrd- ayend ansthexyy thpky ethmxycarionyl or

4- et hyl pi perazin-1-yl, 4-isopropyl pi perazin-1-yl, 30

4- et hyl stft WPpi per azi n-1-yl, 4-ethoxycarbonyl pi perazin-1-yl,

4- (2- hydr oxye ' iR3- 4 5 LG Brad 2 0l

phar maceut i caF\JIn%/{-L= ?él‘lé%g{ag IH; aiig#t ’t(())%malﬁ%iltﬁx\% I\%%g%/ﬁd{ro 8{!1%/19‘5 eé %sa{ttggﬁefi f}fgrrnéof .
| n anot hedorplsgliao} i-mitykaheno, ethytdmine, 2-flucrdethylentimo xethoxgpropllatiien, i nvent i on
are any one. WD 02/0429 -19 PCT/ GBA /Q3084 of Exanples 1-17 or a

phar mac e Gutytaaning, (cmetbyhaildamino; (megyyDethoxygathonylmathylyming e est er t her eof .

I n anghh | e ntsi err . pvention
R e T e A R
vi vo hydeg yaifhireetkfagind, NNH{2-canbeth@hardigd ot Banétphslitppedpylimibdie

I nvention, preferred conpounds of the Inventi,on are Exanples 24, 38,

8,
59, 60, 63, 6 anuthergspest ofithg inyentiom peaferably R it Aydrogencardptealiyle wherein Br§ an
in vi | e Praferred ts of the i ti
hose. vt B PEPRAG sBEhech B LR be mbMTRIFT £ 01 2 phar maceut i cai Ty
accept abl e saRt i§ 0586/, ClAlkehd! OpfalleapesiCqtyddgkydl WE&in R'i8/bd on

provides a process for preparing a conpound of fornula ()n or ‘a
phar ndéegptmmﬂlwubs@@égdgx)peewmredﬂ; an in vivo hydrol ysabl e ester thereof

whi ch in R, R R4 d | herwi se ..
Speci 1 ed - as Obl AR rdgegt Fith deniffecnlin el e lfpieid Foudh o ocgotic
pyri mi di BﬁF QbtibIehBstithtsd on B&rblbllrb& ofie Mrh&emﬁ\lﬂﬁ{‘l?r?iﬁﬁf ﬁ!;rll\l hélf’lgl?gid)ﬁg rtj,fi)a a20

di spl aceabl'e group; with an aniline of formula (

b) react comfains py FINHi thoiety tifat hitrogen may be-optionially swbs(ifitadrbyl a gidup sélezted {rBR) q
wherein IQ.i s a displaceable group; with an amne of fornmula (~: R3R4NH

20 M is independently selected from halo, cyano, hydroxy, C;salkyl, C;galkoxy,
N,N-(C,.¢alkyl);amino, Cy.salkoxycarbonyl, Cs.scycloalkyl or a heterocyclic group; wherein M
may be optionally substituted on carbon by a group selected from P;

P and X are independently selected from hydroxy and methoxy; and
Q is selected from C;.4alkyl, C;alkylsulphonyl or C;4alkoxycarbonyl; wherein G may

25 be optionally substituted on carbon by one or more X.

In another aspect of the invention, more preferably R® is hydrogen, methyl or ethyl;
wherein R® may be optionally substituted by one or more M; and

R* is methyl, ethyl, butyl, isobutyl, propyl, allyl, 2-propynyl, cyclopropyl or
cyclohexyl; wherein R* may be optionally substituted by one or more M;

30 or R® and R* together with the nitrogen to which they are attached form morpholino,
piperidino, pyrrolidin-1-yl or piperazin-1-yl optionally substituted on carbon by one or more
M; wherein said piperazin-1-yl may be optionally substituted on nitrogen by a group selected
from Q;



WO 02/ 04429 - 20 or c) reacting a conpound of formula (VI): HHN\ /NI
~')p ~z cR2)g cvn 5 with a conpound of forrmula (VII): Ral N~NRa | T NC
R~N. R4 PGlio@Beld293084 Cue) wherein T is Oor S; R may be pbg/cHaiesoss
different and is selected fromd . 6al kyl; d) for conpounds of fornula (I)
where RZ is sul phanoyl or a group B-E--Mnd E is -NHS02-; 10 reacting a
pyrimdine of formula (VIIl1): HNN "N~R)p | ,NI NC ~ SOZ R~-NR4 X
wherein X is M fiinddpandsilyelgstod fromvilioio,apasThidroRy, thethyllimathokyethoRy,~2 15
(IX) e) by converti ng a C(b)lrrpound of formula (X): {H’ MN [ })IG)CR%¥R~N~Ra
WO 02| 04dizeethylampormeioxycatrgy], @hexEgarpanyl, ibytoryenrbenyh cyelopropyk yl ; into a

conmpound, of , forpul.a (1) .and thereafter. i f necessary: i onvertin
conpoyndtegrrah}fcﬁgf“nf%‘r B’Eﬂaé'l’(lﬂcgﬁzﬂlp dé‘ﬁ‘&i%‘&“&}}%ﬁﬁﬁ}?: %CECHLM? %‘f%ﬁ‘? gpttoﬁl.)a,ﬂyi i)
r endvi Ngs@RMuRddEEdrbotDbwa Stéap selectéd frdmf@r M ng a pharnmaceutical |y
acceptable salt or in vivo hydrol ysable ester. L is a displaceable group,

sui t abbe val uBsind & are independently seleqtédofrom hiydiosy endmethopyiamdal | y substi t ut ed)
aryl oxy or sulphonyl o rou f or. exanpl ro, brono, phenoxy, .

met hanesul pho Fé%%‘fﬁf’gﬂ lﬁgtﬁgd ﬁt-?‘¥]u r%‘%ﬁ%\?s&\yﬁ@?ﬁaﬁl °5(°‘$‘€x‘-é‘r" 08 ;&%'S’lfb‘} e
group, Sw%ﬁ%@%ﬁﬁhﬁlﬂ?sﬁ&ﬁm&&&ﬁcﬁﬁt{nB%P&ﬁa%lb‘r%xorélxha' ogeno group, for 10

exanpl e a uor chloro or 4brom) group. Preferably X is fluoro. Preferably
Tis S Particularly R? and R* together with the nitrogen to which they are attached form

isobutylamino, ethylamino, 2-fluoroethylamino, 3-ethoxypropylamino, butylamino,

10 2,2,2-trifluoroethylamino, 3-morpholinopropylamino, cyclopropylamino,
cyclopropylmethylamino, cyclohexylamino, tetrahydrofur-2-ylmethyl,
2-dimethylaminoethylamino, cyanomethylamino, pyrid-3-ylmethylamino,
butoxycarbonylmethylamino, 2-(methoxycarbonyl)ethylamino, 2-hydroxyethylamino,
methylamino, 2-propynylamino, 2-methoxyethylamino, 2-imidazol-4-ylethylamino,

15 2-(2-hydroxyethoxy)ethylamino, 2,3-dihydroxypropylamino,
2,2-dimethyldioxolan-4-ylmethylamino, propylamino, N-methyl-N-allylamino,
N-methyl-N-ethoxycarbonylmethylamino, N-methyl-N-(2-cyanoethyl)amino, diethylamino,
N-methyl-N-(2-methoxyethyl)amino, bis-(2-cyanoethyl)amino, N-ethyl-N-cyclohexylamino,
N-methyl-N-(2,2,2-trifluoroethyl)amino, N-methyl-N-(2-propynyl)amino, morpholino,

20 2,6-dimethylmorpholino, 3,5-dimethylpiperidino, piperidino,
4-(2-methoxyethyl)piperazin-1-yl, 4-methylpiperazin-1-yl, 4-isopropylpiperazin-1-yl,
4-ethylsulphonylpiperazin-1-yl, 4-ethoxycarbonylpiperazin-1-yl,
4-(2-hydroxyethyl)piperazin-1-yl, and 3-hydroxypyrrolidin-1-yl.

Therefore in one aspect of the invention, there is provided a compound of formula (I)

25 as depicted above wherein:

pis 0;
R? is sulphamoyl or a group B-E-; wherein
B is selected from Cj_galkyl or (heterocyclic group)C,.¢alkyl; wherein said C;_galkyl or
(heterocyclic group)Cj.¢alkyl are optionally substituted on carbon by one or more D;
30 E is -N(R")SO,-; wherein R" is hydrogen;
D is independently selected from hydroxy or N-(C.¢alkyl)amino;
qis 1;



Specific reaction conditions for the above reactions are as follows. a) and
b) Pyrimdines of formula (11) and anilines of formula (lI1n and pyrim dines
of formulwo(d2)ds2and am nes of formula ('~ may be reacted tProyaiBwemn30845 i) in
t he presence of a suitable solvent for exanple a ketone such as acetone or
an al cohol such as ethanol or butanol -4 -an aromatic hydrocarbon such as
tol uene or N nethyl pyrrolidine, optionally in the presence of a suitable
aci d for exanpf ¢ lydrogearod @isalkylcwhersinaido, Jalkgt ﬁﬁ&nb@bpﬁoxﬁqydmﬁuﬁéd Bpuric
acid, or an organic acid such as acetic acid or formc acid (or a suitable
Lew s acpasoemreévl and enperature in the range of 0OCto reflex, preferably

ol e 2ORidg B oPERAta R €00 VDRSS BT LRRR 2,

1568 ands,ﬂgﬁﬁﬁeg o@@r@&,@Mn t he presence of palladiumacetate, in a

sui tabl e sol vent for ? Ie an aromatic sol vent such as toluene, benzene
or xyl &ne, wi phRAamd R togebebuith thearitregeartp mbichrthéynare gumhcdﬁa'wbﬂmhcmlc
caesi um car bogate or an organi ¢ base such as potassiumt-butoxide, in the
pr esence™8& WhLER: abl e | i gand 25 such as

2, 2" bl (41 phanyihgRaBkagkeikerbs cRHTYAchito, SNSkIRixyCh EARGY pathe
range of 25 to }SéOIC n?d?n%s ol? t he fgrr?ula (1l r%(ygﬁE &gn anliil nes of
formul a bbtmb):yeimgramp nes of formula (~ are cormerC| ally avail abl e
conpounds, t he inthe ljter r the prepared by

st andar dob?B% CP%IF@ alfpk an i yivo) y g]ﬁﬂteb%{"e\'e@?rml a (M) and
conpoygds of ﬁﬂéﬁ%ﬁéé‘u{ Yhirthe eét%?fﬁ eSfventigh! H&E id o%dé&h%ﬁ&b&mﬁ%ﬁﬁ#lﬁulﬁ“c“
as N net hyl pyrrol1dinone or tano at a tenhperat I'n the*range o

02/ 04429 (k) 42 dégitre@ BBGve wihiepdiny abl y in the range of 150-170C. The reaction is
preferably conduct ed in the presence of a suitable base such as, for

exanpl e, sodi 88 et hoxi de or pot assi um car bonate. Conpounds of forrrul a (V)

et e oF MREREY N AR AL 2 BB oo T The art . 5
d) Conpopn@s(Ab{sopropikdnind)plobyl)suiidme9NaavEtaldidrdfaf-Mylmethysulphathope I eact ed

together in the Er esence of a base for exanpl e an inorgani ¢ base such as
caesi dfh carbofas & i n the presence of an inert solvent such as toluene or

t et rahydr of f h | X
and ata el srdRe et R TREEGe s VAR wk sHRTEA B RO RORIBNER 2 1 1)
wherei n xbh 1anhiHe) r&m@%mcmmﬁ:&&& @tah@grpidpylahﬁné%uﬁ%ﬁw ng scheme:
H2N - | (VI'1'l'a)” Conpounds of forrrua(Vlltaa) nd (I'X) are

COMMET Ci éN-Ingetmdhlillyhltrhao dNﬂpﬂhﬂéﬂhomarbhmhnaﬂwlannm inthe literature, or

A T R R S S

st andapd A tic
DGRl MRl Bl IRBSS S RERATLHIRANES. © |

t he ranger mphaﬁlacmlt(c@M}Icc@tahle salborsanaig viwrhyprobysabls ester mefEbeBO 1/ 03084

Compounds of la. (I~ . ared accor ing to sche 1 or schene 2
N TdCl o ~ITBN rw( ‘F)O“FIE i E&Pg Fgnyentiopyjhems provigqd a-eoppgiind of ~

N R O R-p5iRila (I) (as depicted above); wherem.
pisO;

25 In another aspect of the invention, preferably R? is sulphamoyl or a group B-E-;

B is selected from C,_galkyl, C; salkenyl, C.¢alkynyl or (heterocyclic group)Ci.galkyl;
wherein B may be optionally substituted on carbon by one or more D; and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from G;

30 E is -S(O)r~ or -N(R*)SO,-; wherein R* is hydrogen or C;.¢alkyl and r is 2;

D is independently selected from halo, cyano, hydroxy, amino, C,.galkyl, Cy.¢alkoxy,
N-(Cj.salkyl)amino, N,N-(C;.salkyl);amino, C,.¢alkanoylamino and C;.¢alkylS(O), wherein a
is O to 2; wherein D may be optionally substituted on carbon by a group selected from V;



CXa) (Xb) cx~) cog HCl, 2-butanol, O Scheme 1 WD 02/04429 (Xa) -23
PCT/ GBA /03084 i) ~~b~ E~-N~ ~, NC b.NIl ~ Nii) ArOH base RO O~ (Xd)
(Xc) HA ,w&dmhawol , Di) HNR3R4, Et3N, THF Hb.N R H ~~RckeHo1m03gs4 O O
(Xe) Schene 2 wherein Ar is optionally substituted aryl, for exanple

phenyl . Conpounds of fornula (Xa) and {Pc) are commercially available
conmpounds, or they 5 are known in the literature, or they are prepared by
standard pr ocysi§gge&B@HOm Kydidk§ and diméthylwnido; be appreci ated that certain of
the various ring substituents in the corrpounds of the present invention may
be i ntroducedGoiy selectadifroth Gral@tii ¢ substitution reactions or generated by
conventi onal funﬁ;tci onal group nodifications either prior to or inmediately
fol | owi ng thedp esses nentioned above, and as such are included in the
process aspeci3 i Ut }p@é; [

i nclude, for gxgg l e, elgl%trrbgéﬁc ll gﬂc%? a s£ bs 6ﬂttuent S%gngyg?kgg%r%natl o
substi ﬁuM;omdreactl on, reduction of substituents, al kyI ation of

e R B b S T iSSR0 e "

Parti cul gP- ?Eﬁl?sﬁnﬁgdﬁi&%ﬂlﬁoréﬂs“ tution reactions include the
tton o

i ntroduc a Vi group using concentrated nitric acid, the 15

i ntroduction of R%lm@R@togg@emwlthl&enﬂtrogenrto ewhivipthey araattachpd fdsmiahk&emaybucevm S
acid (such as alum niumtrichl or| de) under FEriedel, Crafts conditions; the
i nt r oducFiRgAPHenagly sebskpted;pr b %b:hgneaq{ RPN \Hlaﬁrwaé witheterprycligaing (such

"t To Pt b D) wEBontl i B ol o SRR ol ey

i ncl ude Qhe reduction of a vitro group to an amino group by for exarrpl e)
catal ytic WO 02/ 04429 PCT/ GBOL/ 03084 ,Q . hydrogenation with a nickel
catal yst or tMeistindependgngly seleesed fram hado, syanoe hidroxy, qu@lkﬂeﬁfh eﬁaqucYam d with

wil o s O ReRhd Y et Sl et Bithil e o R Reltic ot a1
nmay be nafeveIpH6ESIshbdtittted On RirBoEBY a bapIelRsted o B oups | n t he
conmpounds. The"instances where 5 protection is necessary or desirable and

sui t alfe net th@de)arepm@emehﬂYlth@ed(ﬁnmhydeVho@a‘leﬁk)ixy,l ed in the art.

Co t I t d h t
pract i ce.(for Rresnrd il Ol Cyelly BRRonl of CLANSIeRatiny ity
Synt hesi gg oﬂ@&HMl%h&YxﬂﬂékﬂoMﬁonﬂ@@&e)onﬂ_&H% if react ant s [ ncI ude groups

such as am ho, carboxy or hydroxy it may be desirable to protect the group
in sone of ap}mmaewtica‘kbymcmblﬂeaitadr draineivo. hydﬁ)lysablelesmbtherqnf ot ecting group

for an am no a lam n ro for an, ac , for
exampl e an al | E‘ifg ﬁ%t&%ﬁﬁ'&bﬂaﬁ?@ﬁﬂo )i"é “QSWE%FF%WF??W Bup, for
exanphg ]W?Hﬂﬁ .t - but oxycar bonyl group, an
aryl mgt hgﬁlﬂ@%r ony %u mé{eé?;% ﬁ’g?{g{/ oxycar bonyl, or an aroyl
group, for exarpde benzoyl The deprotection conditions for the above

protecting grqyps necessarily vary with the choice of protecting 15 group.
Thus, for exafpiesulphemoylor 28roupBkrsh as an al kanoyl or al koxycar bony!

th
0 05, 11 k0B8R, ERTEy ST oA 1 2
sodi um h@epropyngE pyAblidins2aglimeyy, pgﬁd&l’-y/lhleﬂiyhtlm—dmm-aqlmethy]b piradcg odimbhpl |

group é be renoved, for exanple treatnment with a suitable acid as
T

hydr o@ﬁ | drmerphelingsthyliZc! éﬂ'tﬂﬁﬁgbﬁﬂwl,a?cpweﬁﬁhﬂwthﬂl soyddgatlettylaci d and an
2-pyrid-4-ylethyl, 2-pyrrolidin-1-ylethyl, 2-imidazol-4-ylethyl, 3-imidazol-1-ylpropyl,

3-morpholinopropyl, 3-piperidinopropyl or tetrahydrofur-2-ylmethyl; wherein B may be
optionally substituted on carbon by one or more D; and wherein if said heterocyclic group
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
30 G;
E is -S(O),- or -N(R*)SO,-; wherein R" is hydrogen or Cgalkyl and r is 2;



20 aryl met hoxycar bonyl group such as a benzyl oxycarbonyl group may be
renoved, for exanple, by hydrogenation over a catal yst such as

pal | adi ungygzeandon, or by treatnent with a Lewis acid fopcexsopbmsporon
tris(trifluoroaceta.te). A suitable alternative protecting group for a
primary amino group is, for exanple, a Phthaloyl group which may be renoved
by treatnment with an al kyl am ne, for exanple dinethyl am nopropyl am ne, or

wi th hydrazi n® jsZdepesdéntlbéiected BbMGhioRE) c 5@@&@@,%&&/&@%9&%@@,3, for
exanpl e, an aryl group, for exanple an al kanoyl group such as acetyl, an

aroyl gr ethoxy.fisnprepsdamine, dimethylamine,diethylamino, acetdmyido gatiydhio anst mesyknpl e
benzyl. The deprotectiaon conditjons for .t he above 0 i Ng,. groups w ||
necessar " ﬁfnweﬁ%oﬁwga@%ﬁbé{ém@ o&c&b&gﬁywamﬁek&%&[&gpql,or exanpl e, an
acyl group sumsaaea_edfﬂohﬂw&xﬁndaﬂmaﬂmﬂanﬂs@up may be renoved, for

exanpl e, by hydrolysis wth 30"a suitable base such as an al kali netal

hydr oxiSde, f oG ixselepted fiont ¢thylm or sodi um hydroxi de. Alternatively an

aryl i net hyl groui.such as a benzyl group may be renoved, for exanple, by
hydr ogenati on9d%ér a catal yst such as pal | adi um on-car bon. WD 02/ 04429 -
25 PCT/GBA/ i A & hdeg o ioflal § igs, for
exanpl e, an eg{fggﬁiﬁ?‘l’%’ g‘?@&? ftg}il’ g&arrpl e Ig%{% o?fj‘gad;?gfgtt)(l °§|H}§br%8$ whi ch
may be r emowdff,anflor exanple, by hydrolysis with a base such as sodi um

hydr oxi de, or _f,or exappl e t-butyl grou ich ma e renoved, for

exanpl e, by tRedt wsﬁvfpﬁ%%éwldé?%«}ylprﬁx |?epraﬁ%zy?,g¢aﬁk°em.gal & such as
triflygr I G j: 04 frar | : jch may be renoved,
for e?gng@?ﬁ%@l’ﬁ%/‘%?%‘qé‘n%@% og@éx?iﬂi/ sgg é@ggpyéﬂégﬁﬂggm\gg’l | adi um on- car bon.
The protectingr B andR* ropgtheewith tieitogin ta mhichohveae atthchet deren inbrphbtino,

synt hesi s _using conventional techniques well known in the chem cal art. As
st at ed heinrsridines pyreolidi- 108 eppiperasingey) optignally substitpted 98 ¢arbop by ene epmore

possessegy. i.-cel.l - proli t . VIR i - r LVity
i on s MornedOh e iogr R B e Dbl bl bn BBl by SRR REet
conpoundfrof@se properties may be assessed, for exanple, using the
procedure set out below Assa The foll ow ng abbreviati ons have been used :
15 HERBS i s NM isindeneasisnilytoplerted fronulnere, ayane hydioxpanethylomethoxy, efhoXyrT i s
Dithiothreitol. PVBF i s Phenyl nethyl sul phonyl  fl uoride The conpounds were
Cest e i HEEHEYATYIG, P lcR B e o e B oy R T, g I e | at  on
Proximt PAvei ; f . { i tion
20 of ' eSS Gyd A e, AP O Ralho A VIRRINM Ry bOGpiGHALY

( GST- Ret suhbstihued omearherobea grougsalegbd fromP,each wel | was pl aced the conpound

to be tested (dil.yted.i O.and water to.corregt concentrations) and in
control wells én@#épregh@eg%@ﬂlmggge%ﬁowmxy&p E’%?ﬁ{c’rxéﬁa‘@r D:VBO ZB.S a !
osSi tinpwe cont .. i i i . i.fi ed
Pyl ampunt 5 SoIRERA SEnEEY clby? Hobrdbyl, St RuipkEny I BB Icaiiny K yiteis

i ncubat i @hmbyibé eptiomily aulsbtitht¢borecarboniey dnetdremor2®p, 1 of GST- Rb/ ATP/ ATP33
m xture gcon ainin

.0.5 g GSI-Rb and 0.2i,tIVI ATP and 0. 14p, G |
33- P] - AdSh8 EhaEaeeytically. a¢cepiable salt H&%%H‘W%EHIYQA?P;FS%H@% resul ting
m xt ure shake ' e : ] es.
To each wel | \I:\r/ggl%?%rg%n %’?ﬂ%gghéf%gﬁﬁaé?g%@s%l T oé\ﬁg%ﬁl? g’lit?ﬁnhtgﬂe%l.s g?r%‘?awe of
Pr ot ei n 36mpeuiMiof$ornide ) (4s/dapictddbabioye); #Bpdelnael | of Anti - G ut at hi one

Transf erase, Rabhit 1gG (obtai ned from Ml ecul ar Probes), 6l nM EDTA and
50mM HBPES pHPA$8: cont ai ni ng 0. 05% sodi um azide. WD 021 04429 - ZS.

R? is sulphamoyl, mesyl, ethylsulphonyl, 2-ethoxyethylsulphonyl, propylsulphonyl,

3-isopropylaminopropylsulphonyl, 4-isopropylaminobutylsulphonyl,
N-(tetrahydrofur-2-ylmethyl)sulphamoyl, N-(pyrid-3-ylmethyl)sulphamoyl,
N-(pyrid-2-ylmethyl)sulphamoyl, N~(1,4-dioxan-2-ylmethyl)sulphamoyl,

30 N-(methyl)sulphamoyl, N-(2-methoxyethyl)sulphamoyl, N-(2-ethylthioethyl)sulphamoyl,
N-(2-morpholinoethyl)sulphamoyl, N-(2-piperidinoethyl)sulphamoyl,
N-(2-pyrid-2-ylethyl)sulphamoyl, N-(2-pyrrolidin- 1-ylethyl)sulphamoyl,
N-(2-imidazol-4-ylethyl)sulphamoyl, N-(2-isopropylaminoethyl)sulphamoyl,



. for induci

PCT/ GB01103084 The pl ates were sealed with Topseal -S plate sealers, left
for two hours then spun at 2SOOrpm 1124xg., for 5 mnutes. The plates were

read on awhapkeeet for 30 seconds per well. The incubati opciprfdognsegsed to
dilute the enzyne and substrate m xes contai ned 50mM HEPES pH7. 5, | OrM

MhCl 2, 1nM DTT, 100E, i M Sodi um vanadat<18-100. M NaF, | O™ 5 Sodi um
A ycerophosphate, BSA (Inmg/mm final). Test substrate In this assay only

part of Ni@-hedyldl QB thydfiyeheé: amdyR35 (4794):
| 394- 1399 Lee Wl%h)s@%iho s%llgf\ﬂgem yﬂ 5/ @)%tgﬁ;sm y Shew J. Y., Lee

E.Y.) waél-lizs(elebthsflpmahdumZaflmllsdgha M{Z-pmd afyl!ﬁtbsel)sulmxaggwe encodi ::\)Bg
ATCC pLRbRNL

nas pert O ety S BHEE -ﬂ tﬁﬂisxi&fwﬁ‘s?inm Cector (Smith"

D. B. and Aﬂ%%%ﬁﬁnd&&l%l)sﬁﬁﬂ@m@ﬁ; NS@ (ﬁﬂa@tﬂﬁ il %Slﬂ Hglﬁé};]ed a tac pronoter

| e expression, internal or use i'n any E. Coli host,

and a GOMMSFmghyﬂnl BéﬁmMIMDeth)d]seh)ha@eyl- Ne(RthydroaglethylsulpMamoybci a
Bi ot ech h 79 Th
2gai 1ol Bhe oy aRamoys B Bam e e BB s uonce S0

obt ai ned £rﬁﬁéﬁ' Qnﬂdﬁ ng standard
| ndulzl ble xprgeggéf% tNI( cf?ggllphan Igf(??%)étg?lgéﬁ)?&ﬁph@h Cl)| |g paste was
LE?E\S"8““Ef“}‘“&%%wi“‘h%‘ﬁwé?y”?‘mm"?m'Efp“"”’“*“m’@m“m’t N and
Y - : eu in aprotinin an
lug/m p p@r‘&?‘i“ﬁ’ﬂ?&%]l%h@&?ﬂdlvf W°MEY§’§MHG‘§P&§P°}108M honogenat e.

Af t er ;40 t x4 10ni gl ut at hi one
Sephars o R ipronByREioR A1 st gRan TR liEed, T e

buf f er . M(@eahmkupygsmhm@lm@-(bdﬁﬁanymrmmmaﬁﬁymddlﬂmﬁwyl oM Myd 2,

1mM DTT, 1M PMSF, Tug/nml | eupepti ug/mM aprotinin and lug/m pepstatl n)
t he prot éfr@-ma@hehmepmsmhg@m Né@dwé@xwrapﬂiwmm@oyh ki nase buffer.

o A Rl AR e R, >
Sul fate W@ dei@Eu(ygahlyﬁ%%am(ﬁﬁ )%hbphm%bghefts-’lﬁ%oiyp@n@sﬁ jhagogie! S

(Novex, San l\)m? clin E open reading franes of CDKZ
and Qlél Ne(ally @anwlau&dﬂpyopyey amoghiscri pt ase- PCR usi ng HelLa cell and

activated T cel.l sas a t | ate and cloned.i nta 30 .t sect
expressi on vedibl Gy@lmfgﬁggwg?‘mfﬁtﬁ%@ﬂ%@ Ib(e?a ogue nunber:
V 1392-20). CRRZp& Rdt(%fﬂei- Ptk m@m&o%éiﬁa\ﬂﬁaiﬂha %a&m&%x&mbﬁl@aﬁ@gﬂgi d

Vi rus WO 02104429 PCT/ GB01/ 03084 Bacul ogol d co-1 nfection

in the i nﬂaglatmﬁF%ﬂnwbéth;lymimﬁ(eﬂmdmopﬂamm& bufylaeninkg 2¢2;2-triflubeostind dmimoom
ovari an él ssu of the Fall

- rcaII avai |l ab| Exanpl e
or oduct i ARopropTisnanRSYREr PN CHO BB R ﬂ%}amvméé-‘gcla Biaminr ¢ he

produgpi F;.]Pﬂhﬁ?lﬁzdl Lﬁlﬁ] (& % FBS(TCS) + 0.2%
Pl ur oni C%aﬂ%c?r%ﬁ& ection I\%néet%r egc v?l%@ 0 jclin E & CDK2.
SF21 cel pmchqclmeuhylaaumcn Ibuterx y&avbdrybmethy lamins, ﬂQmBﬂﬁsyoaﬂiﬁ@l)ethyllasﬁnd wer e

Ox 500.mL roll er tt]| es_at 0. x10E6 cells/m. The

used to |
rol | er b&%ﬁﬁ%ﬁ@ﬂém%m.vé@l@ﬁ, %me ?nmog%gtet thylsmMt. er 3 days {72
hrs.) the_ R to be
i) IR AS AR08 oY AR b O L Bp i O, D
t he dual Zﬂdim&wlcﬁmcﬁan-#.@mahﬂamlmptopylamm N-methyl-N-allylamino,

25 N-methyl-N-ethoxycarbonylmethylamino, N-methyl-N-(2-cyanoethyl)amino, diethylamino,

N-methyl-N-(2-methoxyethyl)amino, bis-(2-cyanoethyl)amino, N-ethyl-N-cyclohexylamino,
N-methyl-N-(2,2,2-trifluoroethyl)amino, N-methyl-N-(2-propynyl)amino, morpholino,
2,6-dimethylmorpholino, 3,5-dimethylpiperidino, piperidino,
4-(2-methoxyethyl)piperazin-1-yl, 4-methylpiperazin-1-yl, 4-isopropylpiperazin-1-yl,

30 4-ethylsulphonylpiperazin-1-yl, 4-ethoxycarbonylpiperazin-1-yl,
4-(2-hydroxyethyl)piperazin-1-yl, and 3-hydroxypyrrolidin-1-yl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one



The viruses were m xed together before addition to the cultures, and the
cultures returned to the roller rig 28C. 15 After 2 days (48 hrs.) post

i nfecti ongpbhgnebi tres of culture was harvested. The tot apceeiBol/snent at
harvest was 1.58 x 10E6 cells/m.(99% viable). The cells were spun out at
2500rpm 30 mins., 4Cin Heraeus Omifdde 2.0 RSin 250 nm. lots. The
super nat ant was di scarded. Partial co-purification of Cdk2 and Cyclin E
Sf21 cel bEExwisled BI79PaDHAthacoutlcuBY sccopthble salt 504V LivochydtdlsaBle este™M MyCl 2,
1mM 20 DIT, 1 OrM gl ycerophosphate, 0.1 nM sodi um ort hovanadate, 0.1 nmM
NaF, 1 niheroBF, |ug/nl |eupeptin and lug/m aprotinin) and honpgeni sed for

2 mnutes in 10 ungce iser. After centrif .0 t he

super nat ant | wBsTO0er ARPE e TREMARS bresde SombBRAds o M b Blton s ey o (e
Bi 0syst e@pthe iHxbinpRE & a?ﬁhma@&_kﬂ:aﬂﬁ flccedtable RalEoME @ voalydi@igkaBle ckiR€ tHeg@fNNi ng
of a 0-1M NaCl gradient (run in |lysis buffer m nus protease inhibitors)

over 26 25 colhamadditionabaspectof sheinventionsprefetred keipdyndpestherinveption argsi ng

Gl 11 or neasenties PR3 35§50 L3 P4 BE Ao 4 g aettfy AbRuRBI R B Yerice
and CDKGi,{rﬁyogﬁir??gﬁgéég%rqgem@Kz (EMBL Accession No. X62071 ) nmay be used

together with Cyclin A or Cyclin E (see EMBL Accession No. M/3812), and
further det ai Peférad aspedis ofthayrventian 86 thooe whicheelaterto B€lcompoandaf formala

Publ i cation No, W99/ Z%ﬁ;ﬁfS, thg rej vantf Bi ochem cal & Bi ol ogi cal

Eval uat i Qﬁogéebmew ACORP13 lésﬂléﬁ@fﬁ? incorporated by reference. Although
t he pRgr nmacol qgj Lt d : : W
002/ QQaze 2R tofif s BEARR it sl iy SRGRYRDAI Spocet 1 il 8 cofolld | |
possessedf foymala@ostriishaghadehticdliyractsptablesaitay abén viesrhydrolysdbdelestdr thérsef

concentrations or doses in the.range 250p.Mto InM Wen tested in the
above i nWhichsocess gyhereia 1%51?5 R R Biang ayare, ainless etheryviserspaeified a3 defiredvidasur ed

as 1 CSO z 480, .. The.in vivo activity of the conmpounds of the present
i nventi Ogon%g;a@@c%sngglggse% by standard techni ques, for exanple by neasuring
i nhi bi ti gyreadtionefla pytienbife aRfbraRaE¥DI Ng cytotoxicity. Inhibition of cell
grom h may be neasured by staining cells with Sul forhodam ne B (SRB), a
fluorescent dye that stains proteins a SY Lefore gives an estimation of
anount of 10 protein (i.e. cells) in 'vvel (see Boyd, MR ( 1989) Status
of the NCI preclinical antitunour drug digqovery screen. Prin. Prac Oncol
10:1-12). Thus, the follow ng det NCs a provi ded of neasuring inhibition
of cell growth: Cells were plated in apgfopriate nediumin a vol une of
10001 4icn 96 wel | plates; nedia was Dul ecd' s Modified Eagle media for
MCF- 7, "SK-UT-1B and SK-UT-1. The cells 15 were allowed to attach overni ght,
t hen inhibitor conpounds were added at (Iarious concentrations in a maxi num

concentration of 1.%DVBO (v/v). .A control .plat _assayed to give a

Vel e T onnadh £ isAqigplabesbieerge:sifh 4 g o e B *37L°C (5% &%) o
three days. At the end of three qlg was added to the plates to a final
concentration of 16% (v/v). Plate \(Iavg%{ ncubated at 4C for 1 hour,

t he supernatant renoved and the pl até€s Hed in tap water. After
drying, 100A SRB dye (0.4% SRB in 1 %ace ig acid) was added for 30 m nutes
at 37C. Excess SRB was renoved and the pl a@e)ﬁ washed in 1 % acetic acid.
The SRB bound to protein was solubilised in IOM Tris pH7.5 and shaken for
30 minutes at roomtenperature. The OOdMere read at 540nm and the
concenkr at i.on..of inhikitar i 50% i nhi bition of growmh was determ ned
from gbsgiﬁle%['}g%apm&n"%nciorm‘?@ﬁ%&%bncentrati on 25 versus absorbance. The
concentration of conpound that reducedH he optical density to bel ow that

, obtai ned when the cells were plat aL-Nge rt of the experinment gave the
val ue for | Y (Rl)p
~N
L

Ne ®2),

1A"))]

wherein L is a displaceable group; with an amine of formula (V):
RR‘NH



toxicity. Typical 1CSO values for conmpounds of the invention when tested in
the SRB assay are in the range InMto InM 30 According to a further aspect
of the inygboeet here is provided a pharnmaceutical conpopitigBo1/ddess N
conprises a pyrimdine derivative of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrol ysabl-@0est er thereof, as defined
her ei nbef ore WO 02/ 04429 -29 in association with a
pharmaceutical | y-accept abl e dil uent or rrier. PCT/GBOLl/ 03084 The
conposition may be in a formsuitable for oral adm nistration, for exanple
as a tabdret or capsule, for parenteral injection (including intravenous,
subcut an ous,.intranusqyéﬁ%, intravascul ar or infusion) as a sterile

Fatlg

sol ut i on® TE3f4158 ALPBIPOBR or topical 5 administration as an
oi ntment or creamor for rectal admgnistration as a suppository. In general

t he above conpositions may b e Q_a conventional manner using
conventional excipients. The co %a (1) wll normally be
adm ni stered to a warm bl ooded agy 2l uhi P dose within the range
5-5000 ng per square neter body aréa o ’ nimal, 10 i.e. approximtely
0.1-100 ng/ kg, and this normally provides herqypeutical ly-effective dose.
A unit dose formsuch as a tablet or capsule will usually contain, for
exanpl & withBgompound efcformulai(M§Dedi ent. Preferably a daily dose in the range
of 1-50 ng/ kg is enployed. However the daily dose will necessarily be
vari ed dependi ng upon the host treated, ®ie particular route of
adm ni stration, and the severity of the ill I ness being treated. Accordingly
t he opti num 15 dosage may be detern ne hb\ he practitioner who is treating
any particular patient. According to alffurther aspect of the present
invention there is provided a conpoun f 4he formula (n, or a
phar maceutical ly acceptable salt o™NGh vifio hydr ol ysabl e ester thereof, as
defined hereinbefore for use in a nethodNaf ,treatnent of the human or
ani mal body by therapy. W have found ®at R he conpounds defined in the
present invention, or a 20 pharnaceuti |y acceptable salt or in vivo
hydr ol ysabl e ester thereof, are effecty cell cycle inhibitors (anti-cel
prolifergtl , j i j j t heir CDK
inhibito@§&%§5%gﬁ?%%§fR%@%g?%Pﬁgﬁ@kgﬁgﬁggﬁgghﬁégg% e?ﬁéhﬁgéée t” i nvention
are expeg)feticorapimds s farnula () whert REad suiptanoly] o sgreap B-BY andliscNHSO,-;
conditions nediated alone or in part by CDK enzynes, i.e. the conpounds may
be usd@ ¥eactierepisBnidinerst formmila y effect in a 25 warm bl ocoded animal in
need of such treatnent. Thus the conpogpds of the present invention provide
a nethod for treating the prolifemati oN.of | ignant cells characterised by
i nhibition of CDK enzynes, i.e. (fheXyonpo m@gqmaused to produce an
part® by the inhibition of
nis &9Prefed to possess a w de range
of anti-cancer properties as CDKs have been i#pl4 cated in 30 many common
human cancers such as | eukaem a preast, 1Xing, colon, rectal, stomach,
prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a
conpound of the invention will possesgyHEji-cancer activity against these
cancers. It is in addition expected that a conpound of the present
i nvent i owherein X joa displaceable groupy withednramine of fomguladIX):eukaen as, WD
02/ 04429 -30 PCT/ GBO1/ 03084 | ynphoi d lj.gnanci es and solid tunours such as
carci nomas and sarcomas in tissues su % the liver, kidney, prostate and
pancreges. In particular such conpoundsqgh the invention are expected to
sl ow advant ageously the growmh of primary and recurrent solid tunmours of,
, for exanpl by, conmertinog aenmpbwwhefiformmla¢Xht e, |1 ungs and skin. Mre particularly
such conmpounds of the 5 invention, or a pharmaceutically acceptable salt or
in vivo hydrolysable ester thereof, yare pecied to inhibit the growth of
. those primary and recurrent solidgfu S W Mare associ ated with CDKs,
especially those tunmours whi [ ) dgﬁhndent on CDKs for
their gromh and spread, igef exanpkegX certain tunours of the
col on, breast, prostate, |Ung, and skin. ﬁ@pht is further expected
that a conpound of the present(Dnﬁfﬂﬂiggn W ||l possess activity

a)
o3

CDKs. Such a conpound of theye

X)



agai nst other cell-proliferation diseases in a wi de range of other disease
states including | eukaem as, fibroproliferative and differentiative

di sorderswoqﬁga42@5| s, rheumatoid arthritis, Kaposi's sarceuGHWMOBAJ ona,
acute and chronic nephr opat hi es, atheronma, atherosclerosis, arterial
restenosis, autoinmune di seases, acute-2khd chronic inflanmation, bone

di seases and 15 ocul ar diseases with retinal vessel proliferation. Thus
accor di ng/hefid RP & h o8 b-bhyB iht6 \a&Bkipeind bEfofimbia (Df ovi ded a conpound of
the formula (n, or a pharmaceutically acceptable salt or in vivo

hydr ol ysabdélewﬂerifmheqsw as defined hereinbefore for use as a

di th t he f | ,
phar raceth oBsP B Acotipout of GEfROlA (h s BpdoRatanSbordiaMer cor, as
defined 29 gﬁéﬁhggﬁ}fﬂbgechﬂ bisgpgranuf acture of a medi cament for use in t he

. production of a cell” cycle i nh| bitory (anti-cell-proliferation) effect in a
war m bBou@ddnmngr@hasnmua&llymncepMd saltior @ Viyg hydrolysatilbester y effect is

fLﬁ?EF??oEyoﬁ%ﬁgﬁ' USRS VELEDRE Lo (Premhan %EQSE%HS“?i:aby
25
fgﬁruﬁ; gﬁﬁ{oor a p arma gﬁq&ja@%lpg&% }}a%-l % &%Hl ?ﬁﬁag%gﬂﬁng{’ oltygabl e

ester thehemaixy, methinésulphdnﬂexponohmﬁ@4€sulphonyiexyrgfnup acture of a medi canment
for use in the treatnent, of cancer

t d. |l euk
fibroproli feraﬂswedlm%epeablpfg&t@nfqleﬁe«ﬂé? g‘tﬂgé‘ie or 658 %g:@%%??@%)ﬁﬁf”cfpﬂ
arthrlltol Sxad @%Sﬂuqﬁoscﬂ&f?gpbro?&gﬁﬂg &?reng%sseﬂau chronl c nephropat hi es,

at heroma,  atheroscl €rosi s ‘'oi mmune di seases, acute
and chroni ¢ 3Préfefabymid$.on, bone di seases and ocul ar diseases with retinal
vessel proliferation, parti cuI arly in the treatnment of cancers. According
to a further fSpacificacas lommr@lwé@qth@aquéeacﬁvwwﬁq ¥iSe i s provi ded a

hod f d II - Lif
ortect |8 aROBK oy ptdpifie: obhniia et dnffks oF RS alR B SRimEiMies 38, o
man, in wlem%bam&%mﬁnlﬂwmhn hOBtogetimi St er | ng to sai d ani mal

an effective anount of a conpound as defined i medi ately above.
Par t i ddl @ringhe presénchioba switaplefoleent for sxgmpld lackewnbyuqhm\aeﬁonmg aaradeohol sich or

progression. through th S phase, i nhi.bitign 4 ~andl| or, CDK6
especi al Py chaRd or ‘11&68 rcﬁnﬁgowé%ﬁﬁcewgp shibasipiuees 0%1}4%39@3&?11 St he
| nvent i ok SEAR ih th Q@Qf@sd?ﬁbl@%@mffefe)&n &iﬁgrg%ni‘é%ids‘ﬁkfﬁbse I nhi bi tory
(antl-ceIP proli fera |on effect in a warm bl ooded "ani mal, such as man, in
need of hyddochlodaaoidmr sulphutic acdyor as esgaantrmcrui sutlkens angtic ecid ar forani aad (QIra

effective anpunt of a conpound of formula 8r a pharmaceutjcally
accept absgitable Lewis acid) and at 3{erpetajus i the éelsspf Hetoasting preferaplygfl %rOé. n

ont 1y 20n i chadi i BRIk (6! eiold e plaf RO IR RIS 8
and/ or Clotom. S8 ET1% B4 51; FPBPe. CHefin)62] NSH8tddBOCEHAF ExpiiA¢ irf e ptésénceloft hi s

aspect of the invention there is provided a nethod of treating cancers
(solid tpeadiemaaetaiceincitablesolventforpnaiple an %rpma@c svend sngheasdeluens, i ve

di sor der soria ar.c mangi ong,
| S acut i’b%%&"’é’ﬁ%i"ﬁﬁ% ngx B%& %a'geilo %’g’ﬁ ﬁ'%gg ?boag gfggb%é; terial

r est enosicasbofte @ BHY IHaSGiRA as Potadsturd pBuiRideNinGhe Pnf b@i&%f h SitabRAgnd

di seases and ocul ar diseases with retinal vessel proliferation, in a

war m 250 sueitiassh? rhis(dipheryipkesphin)-1.l hbinaphthyd and aihiemperature it thowvingh of 85k i ses
adm ni st% (gg to said animal an effective anbunt of a conpound of fornula
(I) or a Bh T maceutically acceptable salt or in vi vo hydr ol ysabl e ester
. thereof as defg f e RGN () 239 [

met hod of treaﬁyl ngd@ggngfetrﬁel n a ﬁarm Ioo eg‘ég%{n% ﬁlﬁcglgpﬁlrr% In d?lfeed of
such tr edommia (Wmhonmepaxhlﬁeavaﬁablt nompmmdn,g)rttheym Idncm'n imethe hreratﬁrbemt ive
.amount of a conpound of faorrmula (1) or a, pharmaceutically acceptable salt

or in vi \WFWEP@P?%C&@D’étaégﬁférPf‘?‘ﬁéﬁeégPo‘&%"’O‘QF?‘ﬁed herein before. In a

furthey pec r i i .
corpost thn 2% s bEKERLAVE) S GulghuRled SEt A (PHPAERGRI Gfher ina
phar maceghitataé kolveraagh mvmampyrmhdmnu owbuthyel bk jepgietaure $i the radperagfof , as
defined herein before in association with a pharmaceutically-acceptabl e
diluent or carrier for use in the production of a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm bl ooded ani mal such as man. In a
further aspect of the invention there is provided a pharnaceuti cal
conposition 30 which conprises a conpound of the formula (n, or a
pharmaceutical |y acceptable salt or in vivo hydrolysable ester thereof, as
deflned hereln before |n a5500|at|on mnth a pharnaceutlcally acceptable

o Y — g o - — VAN NN PN A AN




-32 PCT/ GBO1/ 03084 tunours and | eukaem as), fibroproliferative and
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarconmm, waBRMbom, acute and chronic nephropathies, atper@Bp1/03084
atherosclerosis, arterial restenosis, autoinunune diseases, acute and
chronic inflammtion, bone diseases ant2cul ar di seases with retinal vessel
proliferation, in a 5 warm bl ooded ani mal such as man. In a further aspect
of the ingenbban ﬁrémfasy i thY aXELE 50- 170eC MPeahdtionlis Srefapabty bordicielie the
conprises a conpound of the formula (1), or a pharmaceutically acceptable
salt or ipresoioeoflaysditaily basslsacless, for exéraple ofodivas mefoxidedr petassimmisefoonatei n

o the t 1 oat mEMIBRDELHGHHHIA (4D AR L AE GEHBLCIaHY ARpsblsoTounOr ey
Preventi GRWSin eRberd gq}ﬁp L ReERES iy nti al

S- phase :A%i t atnlslﬁgtﬁé;gatel Vi ti‘ggge uc %%C%Eg's%ﬁffl ﬁzg%bgrmy a {gotﬁ%gﬁ'usef ul
prot ecti @y noiCuomipouads of fofmulh€VHE)and compounds afifoymulé (IX)ahay-tepeadtéd c

phar maceutical ~agents. Inhihition of CDK2 or 4 will prevent progression
i nto t he tegether i e Presaneecf Rehasefor pxample am inosganie basepuchian sagsiim eqrbgnage incy c| e

15 speci {i ¢ [ 4 i I - se.: 1.fQsi.s. Such

protecti f(t)l#]e %%%F‘ggﬁﬁ%ﬁ %]‘r‘{%g:%p%@%as\#pilugﬂe @ﬁgtﬁ%@?j Efg@g’ oﬁérrl % @éseglseséiis;nat ed

Wi th t hegezadesHss suchnieREds OX)And af Atehiperanas pek rafgelodes kd8@.i on there is

provi ded a conmpound of formula (1) as defined above or a pharmaceutically

accept abl e salGompounds of foomiily whereia X% és flrore may be fpraparedisseording do thel |

pr ot eg\tpi E@)oa ent. 20 Therefore in a further aspect of the invention there

i's provi ngSHSHFhd of formula (1) as defined above or a

pharmaceutical ly accept abl e}gz?jt oL_in vivo h&gﬁ(ﬂtig | e ester thereof for
[ nen

use in preventing hair |oss rom{he trea ‘?Tf“ﬂi ghant
conditions w th phadB®aceuti cal af g )arrpl &Sxﬁof EsgagT i cal agents
for treating malignant conditionsS\eF&i, are knthA G cause hair |oss

i ncl ude al kyl ati ng agents such as ifgsiam de and cycl ophospham de;

antinet abolites such as nethotrexatef 5-fluorouracil, gentitabine and
cytarabine; vinca al kal oi ds and gypiigoues such as vincristine, vinbalstine,
vi ndesi ne, vinorel bine; taxanes such ‘as paclitaxel and docet axel;

t opoi soner ase dompbindé 60fsmeld (VIHS) dndi IX)Pire eamnidallyvail fsle bompotinds, @t i C
anti biotics such as_doxorubicin, daunorabicin, mtoxantrone, actinonycin-D
and 30 mnithayraye krowmindthe litpsatures onctheynare prepgeedibystandardipreqesses known i aeither

f the | [ d of, f |
phar mce PoePidt bt LOSRBERNRR bB RehdSis Bl mndter cof , may
be - adnfsnigehai@ohiie a6 YehBlb iitid prisencdlf (ARLOHAZSc Al PGB RGL 103084 one

or nore of the above pharnmaceutical agents. In this instance the conpound

of f or nulhydiogempeor thiendahiaride taka tethpeyatury it theirangsrof @5 to $§¥FCenmi ¢ neans.

Particularly the conpou of . fgrmul I may ,.adm nj st er.ed

non- syst emi ¢ (FORRROUD ?Pfgﬁa%@{naﬁe&gpﬁm%@%m ?m?ﬂéﬁré%ﬂﬁgzn an

additional feature of the invention, there is provided a nmeghod pf 5

preventing hair | oss i lft r eRENRP, EtN, THE or nore mal ifGn condi tions
in

wi t h phar maceuti cal as n, which
sai d..an el , tivgw
ceuti calll eﬁgggl sal t or

conprises adm®j ster conmpound of
ditional feature of the inventi dd, B

formula (1), or ha o hydrol ysabl e
ester thereof. Inilan a @@ is provided
a met hod of preveﬁti ngC]hai r 10 loss during treatnent for onéngr nor e

mal i gnant conditiongXyy th pharmaceutical agents, in a rm oded ani mal ,

such as man, which conprises admnistering to said a m\@ftfective

in

. amount of a compound of fornmula (1), or a pharmacewi call c)able salt
or in vivo hydrolysabl e ester thereof in sinultangous, sequekdjal or
separate admnistration with an effective anouny” diCkartmtasiehr maceut i cal
..agent. 15 According to a further aspect of the”invkntion there is provided
a pharnmaceutical conposition for use in pf&enting hair |oss arising from
the treatnment of malignant conditions_ w th_pharmaceutical agents which
conprises a conpound of formula (1), Qﬂw@eéharnaceutically acceptabl e salt
or in vivo hydrol ysable ester thereof, and said pharmaceutical agent, in
association with a pharnaceutically acceptable diluent or carrier.



20 According to a further aspect of the present invention there is provided
a kit conprising a conpound of fornmula (n, or a pharnaceutically acceptable
salt or iWobhipzbydrol ysabl e ester thereof, and a phar macegticseinosmgent for
treating malignant conditions that is known to cause hair | oss. According
to a further aspect of the present inwe@stion there is provided a kit 25
conprising: a) a conpound of fornmula (lI), or a pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof, in a finst @pit dosage form b)
a phar naceuti cal _agent i)fHNR® BEgNj BHFmal i gnant confli tNghs that is known to
cause hair |oss&®h a second unit dosase fo anpd 30!'c) contai ner means
for containing said fif Ar%ﬁdb&gcond dosage . ording to anot her
feature of the invention thefe Is provided thelluse bf a conpound of the
formula (Jn, or a pharnaceutically acceptable Galt @rain vivo hydr ol ysabl e
ester thereof, W O 021 04429 -34 PCT/ GBOL/ 03084 IEX@ e manufacture of a
medi canent for the prevention of hair loss durin at ment of mal i gnant
conditions with pharmaceutical agents. According [to a further aspect of the
present invention there is provided a conbinatio t pegt ment for the

prevention of hair |oss conprising the admnnistrati of .an effective
%L@e%@@ap
y

anmount 5 of a conpound of the forrmula (n, or a phar 'y accept abl e
salt or in vivo hydrol ysabl e ester thereof, optidnal together with a
pharmaceutically acceptable diluent or carrier, Wth the sinultaneous,
sequential or separate adm nistration of an effectijye anount of a

phar maceuti cal agent f fHa n f mal i gnapN.co tioRS to a
war mt bl ooded ani mal , Q?f@ﬁﬁz}@’ﬁgﬁ% As_stat fd abpve i

ﬁf t he dose
required for t he@her apeutrc or prophyl gcti C tr; ment g% picular
cell-proliferation disease will necesgtri ari ed i ng on the host

treated, the route of admnistration and tlhe séverity of 2di | | ness bei ng
treated. A unit dose in the range, for ex&hple,~Ar+100 ny/ kg, preferably
1-50 ng/ kg is envisaged. The CDK inhibitory activity defined hereinbefore
may be applied as a sole therapy or |5 may invol(Xe) in addition to a
conpound of the invention, one or nore other substances and/or treatnents.
Such conjoint treatnment may be achi e\fé@e"ﬁyzway of the simultaneous,

sequent i gq* ; %]EQ%HI [ ' i ndi vi dual conponents of the
treat rrenta}.hell%nnﬁﬁe ?ltgﬁ 0 Erﬁetg%ega 1’?%5%%%@3@%&9% normal practice to use a
conbi nati on oCogipbhedsasfifoimulaeX s)fantd (Xa) are obmirerdidlBedvadtatidcqapoudids, ovitlidy
cancer. In medical oncol ogy the other conponents) of such conjoint 20

t r eat mBngreikpogmdn thediferagire.tns they|are prppared by pirndard prpcessesknpsy indes ahed
her ei nbef or e g@%ﬂ%geifgfye%%?gd%hatrcggﬁigto BleAYiold ﬁé‘ﬁ%ﬁ&tﬁ@ﬂt@f&m §8§1§9gnd(sio)f

chenot her apy ee nal n cat egori es er apeuti ¢ age

ot her cektle ivseheinvedtiodi rh@y be iattediced by slandv@d Krodatic RebstitutnGeadtiohs & ent
mechani snms from those defined hereinbefore; 25 (ii) cytostatic agents such

as ant i ogenerggdhy cerventienad fypctionad groupregidifications ¢ithee priertp ox immediately

drol oxi f .1 odoxyf ene .0gestogens ,(.f ex strol et at

ar onat as g ERFRGEReh meBiHE 005 380 b Sih BBl a TGS blyBpss Pt bFehe
exemegpanfkntié) (Subh RAEESRAAA oddfiatisnino1a8e) For dxamphel atR)dactidniéfa de,

ni | utam de, bical utam de, cyproterone acetate), T~~H agonists and

ant agoni sebstifient bymaans| of ag@samaticisnbsiitetion reactionredudtivn of substitughtsoalkylation
t est ost eron 0 5a-di hydr or educ e (f exampl e fmasteride)., apti-invasion
agents ( PLRSREERR ant gt A RGp et the iR fnd A3l sonition o il
i nhi bi t Opﬁceaufeg S ARG oA Mhe DB RhcaR o | PR ar'eREAPIeO bf Ardffatié SibstiAfidn
i nhibitors of growmh factor function, (such growh factors include for WO
. 02/ 04429reacB8éns iRCACIBE Intd@Mm8ton of a nitro group using concentrated nitric acid, the
15 introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications

include the reduction of a nitro group to an amino group by for example, catalytic



. thiotepa); antimtotic

exanple platelet derived growmh factor and hepatocyte grow h factor such
inhibitors include growh factor antibodies, growh factor receptor

ant i bodi e gl ne ki nase inhibitors and serine/threoni peTlGBIdeH84
inhibitors); and (iii) antiproliferative/antineoplastic drugs and

conbi nations thereof, as used in nedi ced4 %6 oncol ogy, such as
antinmetabolites (for exanple antifolates |ike nethotrexate,

f1 uoropy hydfbgén'aﬁﬁn Witk ickel BRRIPH o GrlehtmeRtHvith Sro ikl (RILERAES W IHBRICADHRS ,
cytosi ne arabi noside); antitunour antibiotics (for exanple anthracyclines

| i ke doxeeidiwith htatmmmx@da;aon of alispithio b alkylselpbinyleraliyilsnlphongi. t onyci n- C,

. dact d t f tin,
car boptat i n) - RS Applrsiafedhe:it Sog o 48 seagh Svséta%?m%é@ﬁ%ee B el an.

10 chl or gahuGiy /deshldﬁwt@gﬁﬂect GFdeARIGS Eﬁbﬁp&e gx\e/clhe b&ﬁgﬁ&%ﬁ ]l,t c‘8§ QMkfedsS:

gents (for exanp nca e vincristine
and t afioprisedtioh és nemrsshry drajesirableejnd sugphle switeds Ser proﬂactinm are knc(vfrmto thssepl e

epi podophy.l | of oxi ns i ke etoposide and teni posi de,, ansacri ne, topot ecan)
Acor i netbed e b Gonsengen H@tqqﬁ% 0V Mk OF 955 Lin 3P aRea With s

phar mace i PR G, ) ned
her ei nbep%)dfg&! &rlﬁg%loggﬂ:vgn antl -turrouro%u{glrst?rgfﬁ@g%ﬁlg&# |Jﬁg;§jﬁg})

her ei nbetmd 8orfsp 1991N eTlasnif o¢astantsrieciudeproupd such as aminol carbsiti érikydroxg it ey r use
in therapeutic medicine, the conpounds of formula (1) and their
phar naceft fesiable t PEQIRRE 29 go’é&msgmﬁr@ﬂmr@ecwémm%eddwmcm ogi cal tools

in thgadevel o e stens
for tﬁg eval uanéﬁgt%blgﬁg?t%ﬁgﬁ&% (%# | nﬁﬂ%’ya{tﬁl célq?yéx\éﬁ\pie i ity
in | abor giowpyfoaBkRple afi Wlkaned geatipSucliigmetyl, alahiliox cairwﬁyegﬁ) | fok axaaiiﬂcm ce,
as part of the search for new therapeutic agents. In the above ot her

phar maceethoxicaberybsthoxyparbenyd epsbutoxycarhesy. mg@,anmgﬁh@mrhonwbmmct ure
f eat th { f d ds of th
| vent | ofPraSeple B ERRRR BY S FhY ol Y SxRBle befttost (e BPRRENOR “how
be il ustémtitshsTyr tt(hle )%MH profetie gefipd dedésshrily varyauih & chBicklaF fidtectifiy €SS

stated ot herw se: eratures ‘are given in degrees Celsius (C;
oper atlp ogeoupeFeusc for examiplevuan agyl grovprsesh as ahiakanoyl enrplkpsyaartonyl gravp psan at a

tenperature,in the ran of 8- 25C n tions,.were drj.ed
o s r0uh i b8 Mo S el DR b B Dl & SuifablatosgRion 25 af alkalic
ZS'5”%oamﬂ‘i‘&‘ﬂ‘%y%‘ﬁ*%%ﬁ’ﬁ%%ﬁgﬁg?ﬁﬁggﬁ‘?ﬁﬁgﬁtmo WS alibit Al By KR ERD snch
PClT / GFhO hs)st)auto(cyq;rl)onghgmnpm?glbapfgmafm examlslb,dhyhratatraemmlft{m;umbllesacild t(::a
e in er,.chro rried. out .,on, silica ge at es;
?I v) in ﬁ%ﬁgﬁmmﬁéu &‘Ef?%%‘plg%/’ ébQE&aF’g%é t’i’ﬁ‘é‘”‘?@ﬂ‘%@%@l apd.an| ang regctl on
timesogr Syt cafbohgll 4}6‘? ﬁfch%a%@ﬁz)&lox?cir% C,&g{ﬁblrﬂ% FovaE Yor example,

satlsfac ry proton n magneti c “resonan spectra and/ or “mass
spect r al byhydrpgénatipn pverl adkmtadyse suph\as rpa]ﬂzcohumeohumrboat oy toeatertrwittoa Bewist
i1jgent process development;

necessarily .t hose h ca obt ai ned by dil
pr epar at F‘%‘ﬁg OF G 2RP ?tp?luﬂqu@st gr e"Pé'ﬁYﬁ RIGGCU'QK/FP)‘P {¥eén gi ven,

T(I;/RI ga;gP a'{agarlﬁlm I# g%(pprr%&ﬁ? tad [yggfou H?(Eht SI ané@?@%&%@nﬁ' ven

i nt er nal wdthanddkylamite} for axangyle dime’ﬂﬁ)ﬂamdﬂbpmpyllagmme briwith dydrazide.ret hy|
sul ph&gl de (DVSO. d6) as sol vent nI g§380t herwi, se i ndi cat ed,; ilw ii)_ chem cal
I

sylrrbo have £HtablgProlecting gro RY E0UR i forexample. an acyl group; o x)
Soeerra SRS aﬁwg%dg%ﬁ?%%%@%%bég@%ﬁé) fof Ekiffiple B8R of 1 TS

. cheni cal afyhmethgl growp, (6i-exangie benzylgThe dépraiedtiondenditions for iecibovbiprotectifig cat ed
ioni zation was effected by eI ectron inpact (El), fast atom bonpardnent

(FAB) or g@ués;wlbg?ﬁeagml ithdhe, @ymfecqf Prgtectingropny dhus, derrxampleyan agyly i ons
e haso BB S S pﬂ&?wi 1 Eodop e e, 4 el LR YA

cont ai3oi agulml@&wmras%bﬂl&m&ﬂétslthyﬁtﬁ)@& esreR@pRkiam crsoBie hydediudlave
not been resolved; (xii) where a synthesis is described as bei ng anal ogous
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1.90mmo1l), 4-rN (3 isopropylam nopropyl)sul phanoyl ], aniline (Method 1;
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2- Chl or o- 5- cyano- 4- ( 3- nor phol i nopr opyl am no) pyri m di ne (Met hod 66; 525ny,
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3.23 (s, 3H), 3.27102yl]-2-{4-[N (2-(m 2H), 3.46 (m 2H, 3.86 (m
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30 contained in PCT International Publication No. W099/2184S5, the relevant Biochemical &
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Although the pharmacological properties of the compounds of the formula (I) vary
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7.68 (d, , 10. 13
(brs, 1 A8 oL Bk WA wRY ST sl lon dhhniey (Bpcebreated 1733
(m 48 92&'[\?&@1% hbéc%ﬂri&@)’f‘t%'doﬁcénﬁaﬁbﬁ of donfrbusd fhdt feducedl the ogticaBdensity to below

(m 77(tetrahydrofur , 3.48-3 4. 00

(t,yl met Hp@t)oia!ﬁ.lpﬁda\ﬁm the eplls were pla@qgl at ;hq)startmfgbe gxperiment gave the value for

) IH) anlllnol% rimdme?.65 (d, 2H), 7.80 (d, 2H), 8.23 (m1H), 8.46 (s, 1H),
10. 22 (bri€X .54 55, Cyano- 4- ( 2- met hoxycarbonyl 1. 50 {m 1H), 1.67-1.9 (m

3H) , 461Met het h]?p?d’b!‘[@%vﬁtuﬁé‘f({r N8m Qur{d@bf ﬂié)mveﬁtléﬁw%eﬁ;&s(eﬂlm the SRB assay are
. 6H), 78(tetrahydrof ur 4.02 (m , 7.54 (m 1H), 7.6

(d, yl nethmtl)mngmkmtqm 7.89 (d 2H), 8.50 (s, 1H)

8. 95a i no}p React m.xt ur e heat ed
2t 9000 or 5" rtEPEn R q bt tspech of heimliBtod ecl RO ApeprenliE ot o
(100: 0) 'dbﬁ{p%ﬁioﬂ@vlhéh ]I?dsbw e]&ﬁ)lau@dfﬁlﬁ&fdrﬁﬁlagl)xbﬂie was heated at
90C for 6 hdurs. 5 4 Reaction mxture was heated at 95C for 3 hours. WO
02/ 04429 phagmaceRticedlyiacceptiable saltcorvia wivh bpdrelysabie ea¢t thereofjasdefined hérenbploes
55-56 PCTI GB01103084 Fol |l owi ng the procedure of Exanple 1,

2- chl or o- 5- cyano- 4- nor phol i nopyrimdine 5 (Method 55) was treated with the
appropriate aniline to give the followi ng conpounds. ExConpound

NanmeNVRnT zSMb55- Cyano- 4- nor phol i no- 2- (4-3.70 (t, 4H), 3.86 (m 4H), 7.20
(s 35960msu| pharmyl an| I | no) pyr| m d| ne2H} 7.73 (d 2H) 7. 80 (d,

NN N I N /A~ 7~ I ~ r a ~ o~

3.54




. 1H)) 7.70 (d,

8.48 (s, 1H), 10.21 (s, 1H); mz: 476. 20 Exanple 58

5- C~-4~~ycl opr opyl am no- 2-14-f N ( 2- net hoxyeth |y

~sul phamoiig @fidenol pyri m di ne PCT/GB01/03084

2- Chl or 0- 5- cyano- 4- cycl oprogyl am nopyri m di ne (Met hod 96; 295ng, 1.28mmop1)
was dissolved in hot 2-butanol (3nl). -2%wot solution of 4-[N

(2- met hoxyet hyl ) sul phanoyl] aniline (Method 5; 207ng, 0.90mmmol) in

2- but anojy 4s3sdkatioawitins gRatnbshticht g/a@a ble'diliert or cEef)2/ 04429 -50

PCT/ GBOL1/ 03084 stirred and heat e OC for 1 hour. The reaction m xture
was cool ed and@he hempesitaen iney beinasformseitablefogiorad administration,Tlorexamipilelas #si due

was triturated wt ot ethyl .acet atege, ooI ed, and t resul tant solid
col | ect eéﬁ‘%& OF FaRsy tﬂswate ifieHigR (ko IMEBRYSTRL f@fw uﬁ?’%f larg g

(m 2H), uﬁra%QscﬁfEr o?iﬂ)fusﬁg a 6f¥ileXGlutios; Qﬂ@ dRionIremuBicd féiTopié 7.48 (brs,
4, 28, 8. 1 (brs, '1H) 8. Al'(s, HH), 10.31 (s,

1H); nbz adﬁiBﬁstraEman areeinfiflent dr &’ﬂeamfom Ifd>ramtmlgpdminismti§m asersappositpgr ed usi ng

t he procedure_of 58 startin ) ) .

2- chl or o- 5- cy&h&e“&fai% "’g’ﬁ?’%ﬁ?ﬂ‘%ﬂﬁt}?&} W%P@F‘?Péle@%taﬁ%v@é‘?n%wwsmg

appropri ExConmpound NanmeNVRm zSMb95- Cyano-4-0.68 (m 2H),

opgo 7 @érﬁ’)em(i@%ké(l@?ﬂ%?ﬂvm mycl opr opyl am no- 2-{ 4- [QII\IZH}, 2.74 (gn 2H)H?

2.88 (m 1H), T8e é&ﬁp&mbdfl‘fommﬂa (ID’WJU (lﬁlmaﬂlyi)bb a&nﬂﬁstéml t@ blwarni-bidodelir s,

1H), sul pha aYﬁ]amlmo}? 70 31598 05 , 8.12 (brs, PyrlmdlnelH)

8.41 (s, alm) 14)ur31d<(S§ withip @19531@? 09 regB@r seH@rem;er mdzsreeﬁf higiapimal, 03

t, 34

(7 78 (éﬁ §y§> f)%ongfié)y?ddq Q%gy@ %@?ud&a%%aﬁ%?ﬁesgﬁﬁgpegﬁca]&@ffecnve dose.

(s,anili Mﬂiﬁ/ddsmf&tﬂlﬁﬂ;lﬂ)as atdblet or éﬁfsﬁ],evﬂﬂi')lﬁ tadh, 4orexath Ieﬂl-ZSb‘hlgdf 82 (m
2H), 0.90 (t,388Ref cyclopropylan no-2-{4-[(2-3H), 2.86 3.28 (q,

2H, ), ettibieyingrgient Braserebly|ajdaily doserin tlmwgqpfeleSng/lm employed owever

(d,anilino rlmdl Q 4] 10. 37
(br o R i basat b8 vafsa &g o e g Hebtert 68 g iopiht ot
lcycl opr epydmisatian [aﬂd:ﬁl@scvém? &f (hdillgdst beidg ﬁ@atédnAclzbi)dmgly the optimum

3. 18(propyl sul phonyl) m 79 (d, 2H), 8.13 (s and

d, ani 115ndpsage maydbprdetemnneé byzhe{mactmel)wr whn rsgre@lbmganyma)'tlculat@aﬁemo4429 -51
PCT/ GBO1/ 0308 6339%/ 4-0. 68

(t, 330Contycl 2 ficter {aaﬂeﬁé@ﬂ%%“féc nglen{i#ﬂ thﬂq)lé pggvic%d(ascon@ﬂ)md of
7. 82Avan ttlel BAMRY {I)E%udd 4élﬁ%ace%lwa]ly%célé})ta(b‘lje sa?t'?pr in §rv3 %%&Imfél—ﬁblé ggt%rgh%%f g.?_‘)

H), 10.40 (brs, ano-4. “cycl opropyl - 0.

2.33 (m ﬁbilﬁxﬁdlrmmuﬂmf&e{fdﬂisﬂm almtﬂw]lcdmam)eﬂt-bf e hﬁﬂa:( or arithip] bozly® therapyl H) |
ve s anj lin
1H) PV i mydlﬁ é“ ttﬂ%c(,qm pquads ‘i‘?ﬁ)negillé)% %%mllpﬂ'%@g(ﬂ%o 4-0.71 (m

%08§h§rmac§%zgcauga&§%§915@%@%% i noefs%ﬂe%??ef‘fbeﬁ)o{’ 41# m&%we elPEycld _—
( d "2 H), mmmtmmwh}an lph-mllfexjaﬂoﬁ) Bge@tk),aviﬂchs pro@bi)ty ls&ehéve(dsto afisé) from thelr CDK

10. 24pyr| m di ne(s, (‘,}énno 4-0 5 (m 2H)
(t, 444Ne it ggrbgmﬁme&rﬁqﬁgr glntt{emgmpouqugf tlge,ﬂreggq; mvgntz;qp zgg expg;psed to be

g H§38 (1?n(9 t2 Hgg[f@ 1H¥llx Ja})rﬂdlls.lehﬁef'g %15&1{;%%09&%‘2&@ méﬁ'%tzd El(?ﬁé Qk&h pagt by CDK

(s, pyri megt ,H)e tHeIhoﬂﬂJo(lﬁds 131&9&7&‘6&3!@ dcdh@BK(mhlb& efﬂ:cﬁi&a( m 2H), 2.68

(s, 403Met hcycl opr opyl am no- 2- , *E!Sét (t, 2H),
3. 20 1@@sz{1 ﬁym}al R Beed he cpn@gpupés of the present invention
(ZE? s§ g;‘ﬁ p clv) e@E@g@g@gﬂhﬁé gﬁ]dﬁ%l%gr 3{?@%‘%@5’8 Th n$a%8§§h1bmon of
(m 442Me DK e:hzyme@mé i Wuseﬂ tdlﬂ'oﬁme aﬁafdhn p’&onﬁra(tm effedt,

2.237[ 2- d t hy 2.80 (t, 2H), 2.85 ( | bhanoy!
ani || LO) %PI p?"z"loﬂf‘é‘?cog’!ﬁv Palﬁ]by @he(lahklbbnm of§121§s §§cfp9/ P@rnmnd?i Fl;eﬁ')ngesrg@geg et H, }

. 2958 q(/ Z : 8%@“66%% Q%is%) aZY-lﬁd]é rg-]% é)f%}%.g%s% p;%g? szaf E-Drf{g%ave f?e?élq %phcated in

(d, 413bk ey ebMBioAahm daficeds duéh hSlefiklemid a&Dblebsrtquhg co?drl) rec?al Sfdrideh,
3H) 30(i sopropyl am no) propyl 3.19 (m 1H), 3.40 (m
(d, sul phorostates bladdeny panar¢asiand aearian cagcer. Thup itds expdpted atg cpmpomeb of the 25-

8 90 (brs 10.35 (s,.1H).705-Cyano:4-0.68.(m 2

(2t TaveBion ittt malhisst S pBBRt et otk i it exgetea gy
(m 2H), a%ol%?&%d SfQRE Piv¥é MveatiGivill poksess Etivify abdinkt 8 radfd of 18uld8mi¥)

2H) , sul phonyl' ] ani | i no?ﬂ?rl m di ne7.80 (d, 2H), 8.10 (s, 1H), 8.16 (d,2|—|),
8.41 (s, 1H), 8.68 (brs, 2H),10.34 (s, 1H) 715-Cyano-4-0.68 (m 2H), 0.81
(m 2H), 1.21 (t,456Methcycl opropyl am no-2-{4-[N1H), 1.35 (m 1H)) 1.68 (m
lH) 1L 7219{3 p| per|d| nopropyl)(m 4H) 1. 80 (rn 2H) 2.78 (m




5 (di met hyl am no) pyri di ne (supplied by Argonout Technol ogi es I nc;
1.45mo111) (218ngy, 0.31nmol) in NWP (Im) were heated at 100C for 18
hours. Vowatdalogfower e renoved by evaporation and the resi gge/cusoltosst urated
with ether. The resultant solid was purified by reverse phase

chr omat ogr aphy (Waters xterra 19x50mm ¥ um) (0.1 %fornic acid in a

gradi ent of 0-95% acetonitrile in water) to give the title conpound (I 6ny,
26% . NVBmphol®@miBgrancies biid solidGifmbuss sddh) as carcliorhas and rcomad i t{ssuesIlh as3. 25
(m 2H), 3.43 (m 2H), 7.35 (m 1H), 7.65 (d, 2H), 7.82qém_1|—|),_ 7.94 (d,
2H), 8. 3@16(1§cer,%¢dqeyam9§tate(a§si pancigas. lyparticwdar sughegmponndsraf the MVEBIIOOMENG t he

P vor ooy FiSIsH S T sabdaetoiDafe o Pkt AThAY 284 feclpdm solid mor of, ot
appropri @izeﬁncg;laj tH@cél@n,gir}iﬁt,_tp‘ﬂ&tzftéﬂlhﬁiaﬂﬂ sRIANRIRKE B ticiiaPdIeR ¢Bfpounds of the

ic

. Nament z745- Cyano- 4- et hyl ani no-2-{4-] N ( 3- 405et hoxypr OEY' ) sul phanoyl ]
ani | i n§ inventiomyiod A pbasBcAytially acceptablesalt animpuyathydrplysable ester thereof, are

{3-im dazol ro L'i)ﬁié | phampy!| %@({}i | i.no}427pyrim di ne/765- Cyana-4- et hyl am no-

A N Peobiap T ey BB el sh s ettt W'ar

ani | i no) pybtidied Wiy CDKSsY&pecidilyrthbie (o whitttare Nignificantly dependent on CDKs

( 3- mor phol i nopr opyl ) sul phanmoyl’] ani | i no} 446pyri m di ne785- Cyano- 4- et hyl anuno-

2-{4-[ N for their growth and spread, including for example, certain tumours of the colon, breast,

(2-pyrrolidinyleth I%sul amoyl ] ani I i no}416pyri m di ne795- Cyano- 4- et hyl am no

- 2-(4-{pr°2§a(%/z-l‘§ig_h§? § ‘EF B n-2-yl) et hyl ] sul phanoyl

}430anRpl i no) pyy;i i A= W0 Qea2s s 4= [N . -
(2-pyrici - 2031 SRy e A ey AP SEMhE etk eion Wiy 49049 5.
PCT/ GB0O 1 Agifkt 4ttt bellprutiferdtia digdases ina-wid¢ danfgblof other disease states including

ridin-3-ylnethyl)sul.pha I ilinol4l ri mdi ne8§25- Cyano-4- et hyl anm no-
(ZD%/ 4-N leukZernias, 1br<))projiﬁraur‘r/g>zlmgl &r}ferentialive giggrders, pSOI'iaSSIS, rhe%}/matoid archritigl,

(2, ot Per 98 atban3 ARl bt AR bR R R i BLiooRE] -2
(2- di et hyiteriul nesténloyis) sdinimeune\diseases) dco)ahd @pyonionflneRdon, Bene disdases ad ani no

-2-{ 4-[N (2-pyridin-4-yl ethyl)sul phanoyl] anilino
}42£fp>1§i[ ﬁﬁé@q@%sesoyi&n@%inﬂe\t% afﬁligqsatior{ 41 [N

Cpyr O 20y FRLON S P RTREAGELE D B AAORY Al i€ bRV « S RiRRala S ' 2 -
}404pyri wrgiule@Y, or @phienate@idally actepablé-silt of M vivo hydrolysable ester thereof, as

(2-1isopropyl am noet hyl ) sul phanoyl | ani | i no} 404PY~di ne885- Cyano- 4- et hyl am no-
2-{4-[ N defined hereinbefore for use as a medicament; and the use of a compound of the formula (I),

(2-di net hyl 'noe%_ﬂ.l sul ph I anili.noq 9 i m di ne895- Cyapo-4-ethyl am n
0227 - PXe PRRBE B R rBRGPIR St ARm ot el Reblecpetr Rror, aiRRRed

}432pppi Rb@inbeRES M Afimdfa8iuRy bl tnbdicandrt foMise in the production of a cell cycle

(di oxan-2-yl met hyl ) sul phanoyl ] ani | i no}419pyri m di ne915- Cyano- 4- et'hyl am no- 2
-{4-[ N inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man. Particularly,

(& et Ay g Qi ey Y SR SR AR ey R AR SRR i Bt 1Y
( 2- hydr oxssiaBy b KRN ABRA ki CRE 3ERNAIly 8K DE935- Cyano- 4- et hyl ani no- 2- {
4-[N (2-propynyl)sul phanoyl] anilino }

pyri m di ne41824BorGingrto-afurthertigdtanaiofi thednyentipn there is provided a compound of the

o 2T L OBl 2D AP RGN TS5, /2 #-©

{hyl T i ] . )
B e i T G T
. - 55 PCT/ (38lid tx36dr4 afd leukyamias)/ fibdopydlifieratine éhd{diff¢rdhtiative disorders, psoriasis,

2- 363hydr oxyet hyl | phamyyl ] ani | i no ri m di ne985- Cyano- 4- et hyl am no- 2-{4
E[N yrhem:r%éitoid)a/u't%n'slt&l ?{apgsg)s/ s;rcoma, haegngggioma, acute and c}%nic nephropathies, ¢

- (5-hydro LS| il 1M < - - | am no- 2-{
L CERERRY SOSHPHRIB ) KO il 16385, Qb
} pyr i 30dinfxhiifstidny bore- diseakdsydnd wewlar disdadeq With retinal vessel proliferation, particularly
(2-cyanoet hyl ) sul phapoyl ] ani | i no} pyri m di ne377 Exanpl e 101

5- Cyano- 1 the fisatpment PheAnsers, 4- ~N (et hyl t hi oet hyl ) sul phanoyl | anilino 1

p~rimdine 5 5- - A- j00- 20 ( 4- : il rimdine
(et hod 112: A5Ouaitsda el of i Sapbes e BRI R byl T 0)
triethyl smethvd fobBroducifig 2 ¢elroyicle imhibitdry @ntivepraliteratom)efiedi i wafBblooded

0. 06mmo1) in 1-butanol (6nml) was heated at 95C for 24 hours. The m xture
was allowed to cool and the solvent was renoved by evaporation. The
resulting solid was recrystallized fromethanol to give the title conpound
10 ( 134nmg). NWMR 0.90 (t, 3I~, 1.10 (t, 3H), 1.35 (m 2H), 1.59 (m 2H),

"~ NN~ —  — "~ ~Nr~— 7 1 ~ — ~ — — — o~ o~




1045- Cyano- 4- n- butyl am no-2-0.95 (t, 3H), 1.20-1.50 (m 8H), .55 (m

2H), 457{4-[N (2- pi peridi noethyl)2.20 (brm 6H), 2.80 (t, 2H), 3.40 (q, 2H),
7. 25sul phggeybiasi | i no}(brs, 1H), 7.65 (d, 2H), 7.90 (m B&h/cBo1/65d84

(s, pyri m di nelH) 1055- Cyano- 4- n- butyl am no-2-0.95 (t, 3H), 1.30 (m 2H),
1.60 (m 2H), 2.80451{ 4-[N (2-pyrid-2=3%; 3H) 3.10 (m 2H), 3.40 (q, 2H),
7.20 (mylethyl)sul phamoyl ] 2H), 7.50 (brs, 1H), 7.65 (m 3H), 7.90

(m ani | i Rainmlf dueh ds fiRdh.ne&d 85511(:13 tredthﬂent \%ﬁﬁ cosh gnses adrmmstermg to sa1d ammal

| H 1065- Cyano- 4- n- but yl am no- 2- fflﬁ 1.60 (m

2. 20- 443{an effrctive-apound pf awmna@d% de edemedzaten ateqve maulgrlsa@n(mplbmny

(sani i RoeHs plGFatinlprotshungchons fid e tr?}gv%si% tofouigfRg Bie vy sgibgion ot
21, 1. SR, @ shaPeteteloaly oo 2+ () 1H) . 260 (m 1H), 270 (m

. 1H), 2.80 (mhydroxypropy sul ph armyl]lH) 3.45 (m 2H), 7.70 (d, 1H), 7.90

(m 3H)S anili rm}cp;dmgﬂoda ﬁuaaerABat(m; of 1hip aspeot afshg invention there is provided a

> b0431( PR °ot ke o E‘ngqsi‘éptémca R ek oo et syt i varsigfloodsd

d, et hyl
(1H) :m lyl 2}0 pyrl m héh'g? ?oﬁ mch%'é')ttmeﬁt #BichTompfiles adfhimiGefify to said animal

5- Cyano- dn(effe2ti®- a:mmmlt oba omnmdndmf fiermula @) ef Apl{a2mnaceutieadly-atedptable salt or in
| ~yl ~sul phano~ I(gni | i no?

5- Cyano- Zl’-”("zhyﬁlr Yﬁablequtj‘»ég r@’("?ﬁ Q%Wg)he@“[ before; E%’PERIEHIX)WBH‘}IF?W effehidyri ni d

It Plee'g m g)?n ne %%ﬁéﬁg ing en W}:’@%{% Hrd}te?gﬁﬁltﬁ}ﬁﬁhgﬁ?n VT gﬁﬁﬁ@}t%cx}l of CDK2,

0. 05mm1)cm]q4an@'uf@m¢6 é@m)allyva‘.‘DKﬁeat ed at 95C for 48 hours. The mixture
was al | owed to cool and t he sol vent was renoved by, evaporation. The
resul ting sol iAcoReding wanadditionalfe ﬁ“ﬁ@rﬂué%ﬁﬁﬂftbﬁlny%@ntth@etlﬁ PIOEided Apound

0l i b e o (” i)
02/ 04429 différéntidtive Mioedets, PsdriadisPBEOaRd 40014, Bhpust'd sagconmia) Riemangioma,

5-cyano-4-(2, 2, 2- trlfluoroethyl am no) - 2-[ (4- f1 uor osul phonyl)anlllno]

pyri m 4 rasutermd nbwntcmpphmathmseathgpmemthq@%cleamlh agery éeat@tqsemﬁgnmrqsou nds

e el B e CAS R S LB s oA s rcin
4.25478t Weﬁdel‘?{ rE'tdeaiB é‘ﬁl)mﬁ-bidbd&cﬁ\'a&ﬁral f.?f.hchztlﬂ)man7 i/ ﬁhcﬁd}f sddt) treafm&ft wiich 2H)
8. 40nmesyl et hyl ) sul phanoyl Jani I'i no}(brs, 1H), 8. 5(5

1H) pyr i mogimpeisdsiginGyistening t¢ @i aminl aoefteq:pva afnour o&ecempout(drnf ferpyla () or a

T s S Do s
1H), 8pSani | IM&Y{%%%@%&VI&&% mebd¢t &eanngltr&lééﬁﬁa%\ﬁpowode% imall- S0
(m 2H), 2.80 (t (m 2H),430trifl| uotoet hyl am no) - 2- N (3-4.30

(q, 2H) stchlas ian, i Wped of stch (rbatmetnwﬂmolxyqunms )idmiqxﬁtermgttb]smldl)amrﬂalm (d,

7.90 (d, 2H), 8.40aniling i ne(brs 8. 55 1 , 10.40
oY, wfffitse %@Hﬂs oha pompound ?}fé% oS mmzceﬁeg%tyr%fepz Ssalfor h
00

483%%*341 s T T T

H)

H , vyl )sul phartmalf]mlmlaspﬁc} pfythe mwbnmmﬂthSﬁ i§ providell hbh&qﬂhpmm—aﬂedrﬂpcﬁtw 80
d, 3.40 (t, , 4.25 416r|fluoroet 1 am no) - 2{4[N(2740
t, 35 Whl?]@JC‘{IéPHSEHP compgeuf&] the b 252 Pharmp lﬁﬂb}fﬁfypqtalaﬁ sal

t

5- C\/zlinlc_)i) Vi “%zhr@' éjl?%abgeré(;s?&; E#E g%oé’f)at nrﬁﬂéﬁémfg¥ogf$%8&lmﬁ%h’ea .

. (3- met hoxpharmgrehlicallyreeeprable attuelnt ondarrierfos wse din the pfodustipeofa csll eykle
2-chl oro- 4- (4-chl or ophenoxy) angpyri m di ne gNEt hod 115; 10 |79ny,
0. 68nmm1)inkiiory- (Pw*(:@l'ﬂ’éthﬁ@ﬁt}%) %f ¢t)is A WeErRigeded Animal suqhastde 4: 149r ng,

Samnod 2 T ERE bt hns RRREG BRr e B idel aadhe °?%§tgﬁos§?ottfm)
was t o vilildie dorBipiises A otnpomaT ¢itthié foriaka (IR o & ghirmabiticalifadcbstabile 84lt b Was

stirred at this tenperature for a further 18 hours. The sol vent was renoved
by evaporvird hydrelgsablegster dhomgaf; %@eﬁgﬁd@fméef@%%'é@m@éﬂmaom et hanol to

ive the tijt 0 m 2
918 (o Bghmécsf C%Eﬂﬂ?‘r‘a@%b* il %W‘e%n 1 e Phept b congerd Bl 770
4.70 (t, 1 H, 5.85 (m 1 H), 735 (t, 7.55 (brs, 1 H), 7.70 (d, 2H),
7.95 (d, 2H), 8.40 (s, 1H), 10.20 (s, 1H) niz: 436. Exanple 116-129

2
(
3.
1
1
E oo} 8. 40
(

-y

Starting from 2-chl oro-4-(4-chl orophenoxy) - 5-cyanopyri m di ne (Method 115),
the 10 appropriate anilino sul phonam de/sul phone (see colum SM and the
appropr| ate am nes foI I OWI ing the procedure | n Exanpl e 115 the foI I ovm ng

Ol A M A S o~



1205- Cyano-4-[2-(2-1.60 (m 2H), 2.75 (q, 2H), 3.10

(s, 450Met hhydr oxyet hoxy) et hyl am no]-3H), 3.25 (m 2H), 3.50 (m 4H),

3.6042- {4WU\62{03423?" hoxypropyl ) (brs, 4H), 4.55 (t, 1H), 7. 3eT/3B01/03084

1H), sul phanoyl Janilino}7.65 (d, 2H), 7.75 (brs, 1H), 7.90 (d, pyri m di ne2H),
8.40 (s, 1H)1215-Cyano-4-(2-1.55 (m 2+¢32-2.75 (m2H), 3.10

(s, 406Met hi hydr oxyet hyl am no)-2-{4-3H), 3.25 (m 2H), 3.50 (m 2H), 3.604[N
(3-net ho . . . .

7 "oul pramoRYhd ety AorbRnel fupibidang Gifirohdae cporgers, prosiass,

1H) pyri mrﬂeumﬁﬂﬁfmamd{a@oélz sﬁrcbﬁla,(lsa,enﬁhglpnﬁ, &odite( and cﬂi-d)uc r&pﬁ&paﬂues

) (m333C0 ydr oxy m no) - 2- t H), , 7.80
O 0 s i At e W o

| (1:]') %iggo %ﬂ‘é rérﬁe(gdy?gm %%ag?gzﬂa)ocglaggls%&es @@ ret%naj&séég}) o;%r,augh,%ﬁsa
8. 00AV (B vyarincbloeded, anithdl suéh d0més, 1H), 10.25 (s, 1H)|245-Cyano-4-0.30 (m

2H), 0.50 2 20 (m 343Con{ cycl | et hy| . 3.20
31| 3,35 (m DAl oSO e FBEHO PR DPUIed AphaEGGical compositands (s

1 0 2. 85
(24%&/& lﬁcyc rOpy?orrITl\E’ W%ﬁgﬁ)ﬁ) gpégl(a?ﬁl %ﬂg’f%% %r "
8.109(2, &zx%-ﬁydrdlysaare%@fehﬁie}dcﬁ asJefinedheséin bbfose inlashociabioft Withsa

1H) sul pharmyl Jantlino }pyrimdinel265- Cyano- 4- &gt hyl am no)-2-1.10 (t, 3H),

% gg gt pbmynacsumllyﬁpwnab& dlh(entz @tqay;eg(%p?gnymﬁpagw% qﬁzqaanca img (m 2H),
ne S

1H) Ly &Plgﬂ)ﬁ"blﬁm?gt%i}:lﬂg ‘b?s(‘g‘h'i 20 (t. 3H), 3.45 (m 2H), 3.65

(m 400Met h{ 4- [Aieventing dells'fidrh et DNA) %‘ﬂ).hesﬁ b?/@ﬂlﬁﬁtlo@b%ssgntﬁﬁsgihaselm

7. 9S9sul phanoyl | ani | | no} (d, ZE)@ H&é)yrl m di ne /04429 -60
PCT/ GBO /initigidag a@wﬂw&ym@ umpatmn m@) algo be @®fyl dn prokecting naral sellsa) |

11 Av 1 20308 GO EOB AP RispE LoDt arectisghasents dnfubiion oE DI ai it
( 5 331 Regfré’v‘aﬂ?gr)b ﬁ@élbﬁ ﬂﬁ’a ﬁﬁérc'emcﬁjélé‘ ﬁ?x@rmal?’ce‘ﬁg wiHRh cotdfld lindit B t()ﬁ'mlt? B eycle-20(

I'n this case the I nterned at
2 anl | i5n (spébiﬁhphmv,e&mgdagow mhmhdicnm Svpbase S@2 at mitosisn Suph prdtcoadn Ineefyor e

tr eat ment vvlth et hanol a Helv. Chim,k Acta, 66(4) 1046-52 (1983) 5
Exanpl e fet¥lign tieprgvention nggﬁfq%n@@y@ﬁomated with t es(e a)gents ( )

(2- hydr oxy- 3- | PhrRRY o AT
(2- Hydr oxy- 3- El;'t%ge[l |lﬁlngpropy%% su pham)y I}anff‘?ﬁ??ﬁ/ﬁ@hﬁ%gﬁ@‘g@@ r%l:mula
0. 64mo 1)Ivsslefihabatiove dr a pharetabeutichlly abeéptablé balEdie vaelhytsodysable estehiheteofle

(1.28nt, 10 1.28mpl) was added and the m xture gently warned to give a
sol ut i on formsse %GICQHPF%%C%%@%%U al | y evaporat ed to give a vol une of

ggg O?OCI%I g:né cyano glf“‘{'%m it nopyr| m i ne %E&@B@H&%ﬁ%ﬂ&d@%{%ﬁ%lg °

was addedI) a3 defiiiéd sbvve an4 phhmaeanmumwmblb sfitominaie tyaiolyiakle ster therebpur s.
The hot supernatant was decanted fromthe solid residue and the solution

al | owed tfer uss ip pesventingchairdosn arising fpnme dhefreatment phmalignanteanditiony with t r at i on,

washed wi th_di er and suspended in water (approx. 35ml). The
suspensi (? %%c%g%yahggeg ‘“to pH>10 wth 2M aqueous sodi um hydroxi de sol ution

and extracted Mahiplsstdﬂshaxmémcel eg;antzs fdoehling faligrant EcHelitforldRMiae af¥ krdn thhe

vol ati|l es evaporated and the residue purified by chromatography on silica

el uti & wauge t@m\lpsmeludmdkylauwmmsauqh aso@s@emldmmcb@@lquosph earity to

85: 15 t trit di et h d | | ted b
(rirol i ahUEeRERRES bk rfcthoreshtdl SESiolidcll, Seniiiing Bhd Srardfife:ncaSy) ) L
. (m 2H), alkafé’id.{ £ﬂd ﬁl‘ﬁﬂolgu& duéh 4s %cﬁiﬂne%bd&ln@&lﬁﬂamn%'bmo&l@&( Qéfﬂan&'ﬁuch38§8

(quip, 2H), , 1H) 7.36 (brt
{t, 1H, a3 peﬁlt@cel a@d-slqce&lmb tf(psnsoma;asg inhibitoss suchips irintotecanand t0pomm;2/ 04429

. -61 Examples 131-132, PCT/.GBOL/ 03084 The follow n ounswere r epar ed
St ar 1 ng SEERHIA BTV TUEN EAAP S el ORI B PR SEBREEU A F LA Mot hod

118) Uﬁ) Qﬁltérﬁf‘clﬂr&ﬁ%&ﬁs&fx 2 ¢RPig dndlQretindint he appropri ate pyrim dine

starting material. ExConpound meNVRnm zSML315- Cyano-4-0.70 (m 2H), 0.84

( m 2H), 1. 30-Ii ab@he2isped oﬁtﬂeamanpym dhe comopating 4f foxknaia @);fpr a pharthaleBizaliyn

H, 2.67 2hdroxy3 3. 58 1H),
. o PSR SR 7 T SO BhIE S5t herebt, gisy Bo adiBinisiated i psgocisiqn with &
8. 05pyri m di ne(d, 3H) 8.40 (s, 1H), 10.23 (brs,
1H) 1325- Cyano-4-(2,2,2-1.25-1.85 (m 6H), 2 10- 2. 80 (m
SH), 514Met htri fl uoroet hyl am no) -2-{4-3.80 (brs, 1H), 4.25 (m 2H), 4.60
(brs,95[ N (2-hydroxy-3-piperidino-1H), 7.60 (brs, IH), 7.71 (d, 2H),

7. 91propy|)su| pharmyl]anlllno}(d) 2I , 8.42 (t, 1H), 8.55 (s, IH,

AN N o Y ~:r 4 " - - —=em . = —y = g g




10 materials used in the above reactions. Method 1

4-f N- (3-1 sopropyl am nonr opvl ) sul phanoyl | ani | i ne. Sul phani lyl fluoride
(6.50, 3AWbmMRine N isopropyl-1,3-propanedi anm ne (5. 71ml, pdpcHi1/Bsvepl) and
triethylamne (5.69nl, 40.8mvl) in N butanol ( 15nl) was heated at refl ux
for 10 hours. The m xture was all oned 433 -cool, silica was added and the
vol atil es were evaporated. The residue was purified by chronmatography

el uting whd & RGN df tmmagharﬁmemﬁeﬂl daehits In W5 1rQ)anbé‘ﬁlé%ﬁ1?Bﬂnd gﬁfl%ﬁhﬁlra'(i)y to

(90:10) to give the title conpound as a clear oil ryst I zed oOn
st andi ngn(ag b Bgmnﬁﬂmd bispRiterfic8® noul syséiic means Particulzy thecohipdund o2H) , 20

o7 il 5 bl b o bbb
) r\/glt Lg\émngguﬁgnag%@zﬁ%t@ﬂ%%%%ﬁ &@&Pﬁ»ﬁféﬁ%? ﬁ%amy%ﬁam fl ne257

Met hCo6p prenent g adVosy dusibg [tisatnienh ol oax pr ﬂo&rﬁal?g&aﬁ&onﬁidbns RithS (d, 2H),

3.06 (d, 2H), 259di et hyl propyl ) sul phanmpyl J4. 37 {t, 5.83 (s, 2H), 6. 57
(d 2H) pharmiagtical Agents, inyg)warm-bigoded angalsich ks ([QHMIHEETEP%WI )1.60 (m

(br . E@drgliﬂsé%hggoto §a1%%gétﬁaé aé%'%fé%%%o‘&ﬂ@ﬁ%%@&hh@ﬁ%@% L, o)+ 410

(2- met hoyheirayduridalBPadceptablelsalt S ziz&z%oshydﬁﬂ’&sabﬁ .ester (hEreoﬂH)
5. 85230sul pharmyl ]aniline(brs, 2H), 6.60 2H) , 7.40(d,

2H) 64- (N al | ysan piditienal featire of thg mygntien, tf@ﬂ) is psombe meélpgi of preventing hair) |

5230 Ty A ik i S by ook, 0 (1

(brm 283%@66&&]31%&541'3&@@&@1’11@ wiicH &inhprisé$ RdmiisBRingSo sabhnintal @R (d. 2H),
6.80 (brs, 1H), 7.40 (d, 21T)84-(N n- pentylsul phanoyl)0.80 (t, 3H), 1.20

(brm 4 H;ffecnvs qubnmfmwnd] ePidrmuia (Boox aphaishceutically a(cba;sable Bt ordin40

1 d 45 fl h 50
5. 80 {br 890 Sufiolgah ey bl inarliismittotach il b spaly SRITBRAonVEh by 1
1H) 5 %Eﬂé&ﬂwéwu{]%ﬂ%%&éguﬁaﬂ g&éﬁ?t hyl -4-nitr obenzenesw phonan de A

stirred solution of triethylamne (274nl, 17.23mol) and N (2-net hoxyet hyl)
met hyllam ne ( 1A6c@rd1ﬁ§tc85furﬂnﬁ aspnctlbt:lshe(lﬁfhrmpn\tm Bodaded aplammaceticalt er

bath. A solution of 4- nltrobenz onyl chloride (3.2g,. 14.45mml) in
DCM (20nF9mR%%U%d@éHS“d1Pd’5%Me§B“g se%é@n r&émab condt Hens

reaction eqmved and the
m xture s\tllﬂfpr glgﬁ Fo'riﬂ}aj é %‘Qﬁouréﬁ%‘?ﬁ%g}ngac &%&W?@e%s washed with
1M hydr oghdrifatc€utiealiydadcégtably salvei mrvu(aa@aﬂdlysanlé ekﬂéﬁfheﬁbf rAd sdil hy@haRtaticab

were evaporated to gl ve the title conpound E} . Mz: 245. 5 Met hods
11- 14 uSasf‘g\t,ﬂnesssp R Witk aghapacstically acqepta 1er¢glumwamer

4- ni t iy benzen ! r y avail abl e
am ne tehe f ol ?‘owl ngggx Oung&ﬁtﬁlﬂeé&%n@ﬁﬂ%@@ﬁ%ﬁ&ﬁ% z11N
(2- Di et hybrapiisingh By ox&rdmftfémhﬁmmrwatﬁhmhmamﬁﬂﬁa&égﬂuble salt or in vivo
(2-Di et hXI anm noet hyl ) - N nmet hyl - 4-ni trobenzenesul phonam de316 Met hConpound
NaneNVR ydrglﬂsablwat«rrdhwequ | gpharppecuticgl-agent forirqagingrmatigpant pogHtionsrthat is
2H) , 314p |FI| noet 09 (brt 2H), 3.26 (brg, 2H), 3.35 (brm
2H) benz 24 ‘F?‘blﬁa]ﬁ%{ﬂl)é’ '10 (d, 2H), 8.41 (d, 2H), 8.55 (brt, 1H144-Nitro
N (3-1.33 (brIAcc&ﬂhg t&a‘f@rtl{dflaspbb’boftﬁeEr%sdnﬂnv@hﬁoﬁﬁgﬂéh@ﬁ( ovileBangopyl ) 2. 18
(brt, 6H), 2.82 2H), 8.02(d, 2H), 8.41lbenzenesul phonanide(d, 2H) 10
Met h0(251§0mpm;ngtyl 4-vitro-N (3-piperidinopropyl )benzenesul phonam de
ﬁTTISI: ;r \%a'\ﬂa( ercP %El'og nrrrPuli &¥ | be %r%‘a%gut{xc )9 Qcacgf)tggle (s;'a\f'? orin vzvolll’nydrolgéabl?‘e

ester thereof, in a first unit dosage form;

b) a pharmaceutical agent for treating malignant conditions that is known to cause hair loss; in
a second unit dosage form; and
30 c) container means for containing said first and second dosage forms.
According to another feature of the invention there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,



stirred under nitrogen at anbient tenperature. Sodium hydride (60%

di spersion in mneral oil) 15 ( 122ngy, 3.05mv»1l) was added in portions. The
reacti on Wwggmid2sred for 10 minutes, then iodonmethane (21Pé&r/GBoBGswmePl) was
added dropwi se. After 2 hours, added extra sodi um hydride (<30ng) was
added, and the reaction was stirred for34l6 m nutes, then stood overnight.
Vol atil es were renpoved by evaporation, water (20nml) was added and the

sol uti onijvgs nf‘a’ﬁﬁfa%ﬁﬁ@@f me&ic&hawfoﬁﬁeb&tvem(&%fﬁﬁﬂﬁiass dbRgg BtaARhEof ayers

wer e conbi ned, washed with water 20 and the volatiles evaporated to give

the tit| maligmno cortliti@R0vithyphariibfeutital ageritsn 2H), 1.45 (m 4H), 1.60
(quintet, 2H), 2.19 {m 2H), 2.24 4H), .2.72 (s, 3H), 3,02 (t,.2H), 8.02
(d, 2H), 8. 40A€8‘,’fﬁ@ﬂ){‘9 arﬂﬂggefé‘ﬁpfct 05‘{;]&?@53‘6321?9“9‘6&13%9 RERYided azﬁoml?ma@on

(2- Vet hogy ot for e Yl of ik RESCEMOAHY iRt REGHeby e amamne
reduced bfa totpagdvdtheoformola€hanopharmacHutitalivaetceptitle sl dragiviyg on car bon

(400mg) at_ 3 bar 5 pressure. The catal yst was renoved by filtration and the
vol at i | eBydsolypaieester thereof, optianally fogether with phaanacguticgily aggeptablebluentarhods

17-20 Th ?%h%% lkjﬁégf R %ﬁﬁi@% ,Zs_epﬁfln%ai’&es%ﬁ‘{:%@ atlitflSrdd8 oPoR ERENE aflonhde O

16. Meth

(2-Di et hk(:pﬁﬁﬁﬂh@aitfbﬁl dgeut o aleRyrehool haliggdrtdvatitiohd dSdwimh-blooded animal, such
(2-Di et hyl am noet hyl )-N (net hyl ) sul phanoyl ] ani | i ne286Met h 121914-[ N

{ 3- Pi per hginadpr opyl ) sul phanoyl ] ani I i ne (hydrochl ori de) 298Met h 142014-[ N

(Met hyl) N (3-piperi di nopgropyl).sul phanoyl I ldn hydr ochl ori de).3l 2Met h 15
10 RedBbed 1 nASCALPEER Mt o Bt A8 Ko g Fgtaniic ¥ propyfabtc

1-Nitro- &eﬁtﬂmﬁr&ﬁ&%ﬁéﬁlﬂ%ﬁlg{gﬁﬁﬁ%ﬁ' rtease AN ikbcedsdly wtréﬁéaniegafding( or-hdd
12.26 mol ) was stirred in under nitrogen and cool ed 15 (ice/water

bat h) . Sbekt treateg.dhe cmtd 6Dadminisiration and thesayetity of Gomilineds GeingltjeatedsAamited i n
portions and the m xture stir for, 10 i n Sen N . .

£4- br oo oReyiR FHaREe, FoR SRamls. &) COSREIRE, PRIPbIY -1 Befkeibfiyisaged: added and
t he reaction dg?q@ : : Aedh re
and stoodI ove?ﬁ?g t g?%é%yg%@lt?gﬁgerat%@?}g%?&gﬁ%‘{%@%ﬁ%ﬁbgw
evaporlat may inwedves in {ddition to aasnpodnid df tha ihvehtors oheibi more/atherasybstaneeand/ot 0

ethyl acetate (5Q + 20,25 ml}. The qQrgani c | ayers re conbi ned) washed
with wat Erfsat{nzemumnwmﬁ&a 1t ey D AcREed Y] iy 9tdbe @wgta?e&yw.eqﬂﬂa\&al

It it L i ! .
Gocant ar STl rkileich finé Mool bbb SRARR e ok OlgfEPbGlET
1. 74 (m mét§cal Sheblbgltit is Abfmal Praificé to usé Hcombirdfionf df diffiefent Forfhd of treatdidht to8. 06

(d, 2H). 25 WD 02104429 -65 Method 22 .
treat each patient with cancer. In medical oncology the other component(s) of such conjoint

20 treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be:
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories
of therapeutic agent:

@) other cell cycle inhibitory agents that work by the same or different mechanisms from
those defined hereinbefore;

25 (ii) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene,
raloxifene, droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase
inhibitors (for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens,
antiandrogens (for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH
agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone

30 So-dihydroreductase (for example finasteride), anti-invasion agents (for example
metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator

receptor function) and inhibitors of growth factor function, (such growth factors include for



., title conpound (3.4g9). Mz: 3

PCT/ GBA / 03084 The foll ow ng conpound was prepared using the procedure of

Met hod 21 Met hConmpound NameNVRM z221-Nitro-4-[ 3-(pht hal i m do)

propyl sul wpiggiabenyl 1. 97 (quin, 2H), 3.18 (t, 2H), 3.71 ¢tT/cBol/03084 49 (d,
, 7.71 (m 4H), 8.10 (d, 2H)342 (El) Method 23 5

1- Ni t r 0- 4-f 4- (pht hal i r ni do) but yl sul phodpi4 phenyl A sol ution of

chrom unm{Vl)oxide (3.5g, 35.0 mmol) in water (3nl) and gl acial acetic acid

( 12. 5 ntjanvpie phetli defivedyiosth fictr addhdpatodPieBrawithefactbosueh $itibitor tctifde

1-vitro-4-[4 (phthalimn do)butyl sul phi de] phenyl (Method 21; 3.5g, 9.83 mmol)

i n gl aci &fovdk &ctar antiberies; zroyyih Yackeraeesptos antghndiesoprosinedkingsg inhikitarg and hen

heat ed at__; 10 reaction was cool ed and poured onto

crushed %egén%%%%%&e ﬁll"%%@fsﬁy bﬁigrs P

: _ s collected by filtration and washed with
wat er. Tlig) SOh# r@%rmbﬁﬁtimggm@w%ﬂu @gmgcﬁﬁgﬂih{mﬁ_& fh%ﬂibﬁ, afB ubédMSmédicdi ve the
: t ho -Nitro-4-

3- ( pht AabnenleRy) puchms lantimptabelites (Faxexample antifolates like methotrexate,

1-Ni tro-4-[3-(phthal i.m |. hid I t hod 22:. 600 )

i ssol ve PP B LS5 R b B RSFnG it Suenctie fsfoseh sERsaF Btes PR 00y
1.49) Wagnhfaeer AftibRAICE (P ExANNE ahthradydlinkehke ﬁﬁogibiaﬁ, dﬂfuﬂyl?@cgn RehMubieii)

saturated sodi um bi carbonate solution” ( 10nml) and water ( M) was adaed
and t he sud idaiubicimasitenyein-€i dacsinomycm mithewny2in)idétinum deftvatives{fior exatopteat ed

e o FisBt, HRep A AEHanG agPgR Lo DS OB A mElRAI G ( 7950)
NVR: 9 , ; : : s 2H) |
by 19 CofofBmegiett brsyfphad, ByoiGhhospfaifeifostahithe, nfrétbuicl, thiblepa)? adrimitbtic 21
1- Ni t 1 0- 4gdnfs (Frhdxamiplenvitics) 4ikialyids like Minosittineaed yaxoidvik takoB 3axabege); 7. 73 nmol )

was heated at 90C in acetonitrile (30nl). and nmethanol (. 10ml). Hydrazine
hydrat e tQPoiseHgerase inbibitars{fps ew?%%mwoahﬂlqt%nsr ekestornyidg-and fenipesifies or 1. 5

hours, th I [ =10 . The

rosur i nadisiiid Ehoreal, SRR ol 8 @ Rein SERRERAM 2 1101400 - pg
PCT/ GBO1pRafBdeutichlioaict coprisinghicorgodrd dftied fosmuar(l) «\dafinctieséinbefosi ve the
title conpound (ZQ?;?)"MZ: 259. Method 26 5 .

4- ( 3- Afi aehropdditienal petbhymaur substance phésfiped hersinbeforefor theraminintteeatmpens 9hr ed
from Met ha(}g r24 usi ng the procedure of Method 25. Method 27

|-Nitro-4° 3-‘(i sopr opyl am no) but ~r| sul phon r~I| phenyl 10

1- Ni tro-4- (4- ahdupiod 96! theik REAR Yheriieaty melivhich@e célpowtils of foradd) antbheir
stirred in methanol (20nl) and acetone (2.3nl) was added. Sodi um

cyanobor pharthaceisicallasegptable salts are also useful as pharmacological tools in the development

and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
20 inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the
invention described herein also apply.

25 Examples

The invention will now be illustrated by the following non limiting examples in which,
unless stated otherwise:

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;

30 (ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals;
4.5-30mmHg) with a bath temperature of up to 60°C;



11. 62nmmol) was added in portions over 5 mnutes and the reaction was
stirred for 2.5 hours. Water ( 15nml) was added, and the organic solvents
wer e renowRslodsepvaporati on nore water was added and the SiutBA3NES
extracted wth ethyl acetate (130ml). The organic |ayers were 15 washed
with water (25nl) and brine. The vol atidbes were evaporated and the residue
was purified by chromatography on neutral alumna (activity |1}, eluting
wi t h DCMGiil elireamiopgaphymeant flashochemhitagraphy o ¥lliéd 1,3 lhyer @hiotnatdpgaghyt | €
corrpound 1.269). mz: 30l . Method 28 20 The foll owi ng conpound was

pr epar ed (ThChyas ¢asries o silicagel Natesiod 27. Met hCompound

S IR Ao

8. 1226ni finpphesyddlg, 2H), 8.39 (d, 2H) Method 29
. 4-14- Qsopropyl am no) but yl sul phonyl I ani | i ne

1- Ni t r §- 4v)[fmal progugss bpq satisfagtory projansucinenmMagwRtis aespnancoxitNIVR) speetrajangpr
4mmol) was. 25 edf&glac{% ved in ethanol (20nl) and 1M hydrochloric acid (6ml)
and hydr g&éﬁ%ﬁg % at nosphere over 10% pal | adi um on carbon (400ny) for 4

hours at (vi) e[l aR\ENen fol iBustation MRl ai@re nORACESsaldy thodetwidER @dil B Ubtdii&d
vol atil es evaporated to give the title conpound as a foam Mz: 271. WO

02104. 12%y dﬂiigenmmws dev m#m&t&ms Victe repéatediif mpre matesiahelasvaquipeds par ed

RS Bnes aven, RO s indthe i3 otefofayalies for maigs disgnpsticarotons. gives. go
(0 2554 gEaM RalAGH Rk 85 hmofhy Rt (1Mo o hokbractido, 7 48

(d, 282H) Met hod 31

2,4-Di chldeueuaﬁed:hﬂ mizrtgsiqgmerdmmauﬁemlrdulphpxﬂp@MSQLdg)cns)splyemtmnmbsme {1
9.0g, 0. [2mD]), hoegghor us pentachl ori de (83. 5g, 0.40nol); and phosphoryl

chlori de h?@”@?rﬁndl nol) were heat ed at 14C for 5 hours. The resulting
sol uti on i etals) odih g. poration. The
resi due w?f%url %ﬁqﬁgs\rygcuu% rstillat %tnslltugﬁsyéﬂg ﬁlsb‘%&?t g conmpound as

a cl ear ¢ix) sdlPent tatio8age give¥4n vdldmae: véliide (w)tmﬂs&ﬂdS N
t But yl|_car banoyl - 2- chl or o- 4- nor phol i nopyri m_di ne. A sol ut| on of
2, 4- di1ShOBasS SBEAG VTS FUR, Witk AR pleefroneeneidy i 38 elpeiron yoligin the dsmied) 15 in

dry THF ﬁ[ﬂll (a@gﬁ, hrllgfp!

triethyl ém neloﬁggggﬁgdeég%h%&xﬁtoé‘ﬁ gbﬁh&%&% a ec?i l%f"%g y s%s eg%g

mai nt ai nbyBRctrengpaat (BB, fhst latom bdriibardhbgt (FABY bf el6girdtbraly (ESP)@alusd fof nggl at
-10C for 2 hours, allowed to warmto anbient tenperature and stirred for a

further 8t givengensraliy, oplydpnsehich wlicate the parenipass agaveperteds erd/unlpssne (33001,

2.36mol r and the resulting m xture was 20
bytef 8 bl e G Hon o g ah ul

stirred at room en’per 8. The precipitate was renoved by

filtraoi aldsst diged oﬂh&t»ﬁk@ccﬁmmmm gh ¥8mirh@ritdlly sabaRneevntoRs a pale
yeIIowsg}Iﬂl)d (570ny, 78% . NVR: 30 (s, %H} 3.52-3.58 (m 4H), %60 3.67

(m 4H), gosv(lehurm;n hevezmtpmesoim, mz: 299. Methods 33-54
(xii) where a synthesis is described as being analogous to that described in a previous example

the amounts used are the millimolar ratio equivalents to those used in the previous example;

(xvi) the following abbreviations have been used:

25 THF tetrahydrofuran;
SM starting material;
NMP N-methylpyrrolidinone;
DCM dichloromethane; and
DMSO dimethylsulphoxide.
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25 The followi ng intermedi ates were prepared using the procedure of Method
32 starting from 2, 4-di chl oro-5-chl orof ornyl pyri m di ne (Method 31),

t - but yl amyipa2aieam nes. WO 02/ 04429 -68 PCT/ GB01/ 03084 pivieidBoonzvesnd
Nanmeni z3315- N-t - But yl car banoyl - 2- chl or Q- 4- ( 2- et hyl pr opyl am no) pyri m di ne28
53415- N t - But yl car banmoyl - 2- chl or o- 4- et'@gl'am' nopyri m di ne2573515- N t

butyl car banoyl - 2- chl or o- 4- (2- f | uor oet hyl am no) pyri m di ne2733615- N t

but yl carEnmple]Z chI or o- 4- {3 et hoxypr opyl am no) pyrl m d| ne3153715 N

t-butyl cg I ) . -

t - but yl cArIERy ° ety A 1S —’ Jlsiite 2
but yl car bamoyh 2k AHN ﬁpﬁslgﬁbrﬁgh d th d55 425mg, 1.90mmol), 4-IN-(3-
et hoxycar bony?n%gﬁa fpnﬁ“é] pyrirm 3121155418%946 1 e, oD, 4-IN-(

but yl car isapmpy}aﬂnndﬁrﬁp}@)sd}phﬁnéymhﬂmbxmmam 6@4ng la%mmbb)and iMlethe28164115 N
. t-butyl carbanoyl - |l oro-4-dieth g h?yni>nop rim.di ne2854215-

t - but yp Chydggwhlogdq{ﬂ%?@l. 3.79pm ytanol (2ml) was heated at 95°C for 15 hours.

nmet hoxye

bt y1 oS YRR oo S0 S5 s aptec and th, vplaties stere evaporgted. The 46
t-butyl Cﬂ:rsiaaawals anﬁbﬂbyahrémhtbgﬁpbﬁem;dﬁglmmnda!memhpw arindniagBOROHS N t
but yl car banoyl| - 2- chI or o- 4- ﬁhol i nopropyl am _no) pyri m di ne35646S N

t - but yl ciicrapiogin polertyde é9248)(@§ié wpéwl“éw%y%@lhm T @esynoktongiye the

> bt 1 AR B R Toge SRR AR G AL DL 10 SRR 2 b,

t - but yhcarBa ), 37-68‘~B|7W(ﬁr 4H§t3383-§19&@m04m’, 7%9y(unmjwlaar(urm?ozr49r(s Jdime” 505- N
-t-butyl car bam)yl -chl oro-4-(pyrid-3-yl net hyl am no) pyri m di ne320515- N

t - but yl cen'sdeBy| - 2- chI or o- 4- pi peri di nopyri m di ne297525 Nt

but yl car banmoyl - 2-chl oro-4.-[ N (et hyl)-cycl ohexyl am no] pyri m di ne339535- N-t
butyl car banoyl - 2- chl or o- 4- (et hoxycar bonyl met hyl am no) pyri m di ne315545 Nt
but yl car Eﬁéﬂl?_éh%%‘?i" or o- 4- ( 2- met hoxycar bonyl et hyl am no) pyri n~i di ne315

Product s i ed by chromat ography eluting with DCM nmet hanol ( 100: 0)
|ncr easi ng i nFplidwingthe procedut: &)ExampiviRusing 44N(S isepshypylanmopiopyRH) ;. 1.8 (m

1 3.65 .77 5.(m. 1H) ,. 4.0 {m. 1H),
7 o5 13, Supfaraouilshitine tHieodg) g abaiaptibee dasbedneed pygtiitiad Rhting sttt 1
2- Chl Oroh%tﬁﬁ RztondFs qu,l,ér@ fn}%g,lem di ne PCT/ GB01/03084 5
N-t - But car \% | or 0- 4- nbrphol i nopvrimdine (Method 32: 560nm,

1. 88mo| Exi 1 GdﬂlﬂﬂjﬂdNHﬂn@rl de (4fINM®as heated at 90C for 2 how/s.| SMe

m xturellwaslcooled 5 to roomiteoperature and _the volatiles evianor dnd

the res{aue |&Enoebmathylpromyilud 986 (do6HD, O199 (MHEH), il s SHha M sMathbrown

o9, 0ol 20895272 (8 S Aot A B

O5-N t
Butyl ca bamm lﬁmn% hyl amznmv(yrz | sibBe, O tjmdS 255ng, |1. COmjol)
and t hi pnyl ct?l oride g%fopm )H)]I n tol utgﬁe éH) S heated at

90C for|15 hsu}phamim&mhnot}ur es \Ner7e92a(ldl B d.¥7dms dH), 857 (Soblﬁterrper at ur e,
silica pas cldde nd the vol atil e Oxﬁr(ﬁ ﬁf)(c):lr\/lat ed. The residue was
purifiefl by |® Bgr aphy el uti ra t\RTS1 met hanol ( 10 0) iIncreadi ng

i n pol afkt 76 (and € 8 3H) ,
3135 (] 221 ‘59%?%945%%‘19%*? A AR A P?*%é*?ﬁﬁl 8 e 17
conpoungls vve*r[N-(Bnanaolqdammbp@pylhe 2p4rlc(¢,alﬂr 2.56{mMEH) A 66 2ZH)pn t he [286

appropr{atelpyrimdine starting raterja

| h d
R » BB BRIy o 4| S TD DT 66 8 T B4 (ot

| H), 2110kt hr pyl am no) pyri t . (s)| 1H),
8.5833(brs, %@é@h%hl or o- S- cyand rYZﬁ,(’ggi(%%ﬂ?bgtBQMHﬁé%% (bit,

. 1H), Met bf | ugr oet hyl am no) pyri m di r(bA,IfH)(t 1H), 4.64 {t, 1H)}, 8. 5735(s,
1H), 8. 0 (hrs 1H)592- Chloro-5-gdya (3.1 _09 (¢t AN 1 77 (m

2H) , Met fdt hddyByaneyt-trflaerppthyl- ni g Mﬂé)a(daﬁﬁb 1#d @m2B3.41 6, 28), (|35, 3ith
8.53 (sl 1M ,mi 3P4 RA3° - 70 RGUBIME3D4 ¢, 2m1), 3.69 (m, 18D, 58
isopropylaminopropyl) 3.78 (m, 1H), 4.53 (t, 1H), 4.69 (t, 1H),
sulphamoyl]anilino} 7.68 (d, 2H), 7.88 (d, 2H), 7.98 (m, 1H),
pyrimidine 8.42 (s, 1H), 10.18 (brs, 1H)




602- Chl or 0- 5-cyano-4-n-0.89 (t, 3H, 1.29 (m 2H),
1.51209Met hbut yl am nopyri mdine(m 2H), 3.36 (m 2H), 8.51 {s, (VH)-371H),
8. 54 (br swokblosikd- Chl or o- 5-cyano-4-[N-3. 25 (s, 3H), 4.33 pdr/GBoli/3084

5. 20Met h( et hyl ) al I yl am no] pyri m di ne( 2H), 5.85 (m 1H), 8.59

(s, 381 H) 622- Chl or 0- 5- cyano- 4-[ N (met hy138-1. 19 (t, 3H), 3.27 (s, 3H),

4. 16Met hethoxvcarbonvinethvlampol (g, 2H . 4. 51 (brs. 2H), 8.68
i dlisrEydrb6BB-Ethbopropyl-c Y B9 (d; 61Y), (108t (6)3H); R4490m(2H), 2JH76 3. Mtk .
3H), 3.P7222Met h2- cyanoet hyl am nc]p ri mdr ne t, , 8.66 s,

1H) 4064p- Chl| 8H80%:-% «3=1.19 (4! 6541 &, 215?4)2)56(m 1 59

5. SThet ! e BRHoBR) 1o %%&%2399 ERGE RN b [
3. 57Met h2-

: shiplxabylyindixo)o] pyrl m 280 (t, 2H),.7.9% @028, 8.38 .59
(s, 421H| 661%- Crl?hor oﬁ% cyattjr}ro 4- (34 ZngZ)DN& hgm?g?rol i n(gpr o{)yl amkn 45pyfri m dijne
t

.
Preparefl by Pﬁémlb%edure of I\/btrddl)BH) 1frvﬁtr$1d@1)67 5 4-n-Buyl i no-|5-N
butyl ca TULI ln Wl 1 1y |= A

Cpyrim b §9¥3§§t‘§/t"§kﬂ S E?cﬁ@? 7R %ll ey -Jpaz;‘ﬁy o Hod

37; 282y, |. ga‘(gq Hygr r h | ] ani|l ghe
( Met hod Tg; : l‘)(%.’)01-9@’n’m)l )fn%h&l? )I\(/I e?ﬁZreﬁaﬁMﬁr@)ozg%%g%Fgrr%g ](993 %91
1.0mol ) in 3u]lphamnyi[|an(rmm]}) wer e |limat Hy 215 @,0131)134an 2HhGuwe6s. The m xtgre
was cool ed, {sil.i¢ca was added and theﬂéolqm_%r | es were evgﬁor at ed. Taz r esijdue

was pur | i ed PBYTHRS rat ogr aphy el| Kt N 7-9%k BHNG 3T 1100:
increas|ng iln polarity to (95:5) '\ iithe conpound as a
solid (B72 ?%Jg%ﬁ’%%t%

The fol | pw
from4 [N (
appropr|ate
(tetrahydroffu

ite
). Mz: 505. W O 07 ds 68-78 PCTJ GBO1)/ 03084
§-Cyanopt-@¢-(methgl)al | | roewe(ﬂesmraquﬁ IZQI),DZA)I?? o¢44Metmg1 47
et r ahydr of ur - 2- hne”@n%y sul pharm Janiline (Method 2) Jand the
SV a4 Cormpa debiis SHBEARS 4, PHRJAH GostBaroy - 2.64- | 1

%ﬁ%’k 'é':'%lo ' %(l\)/;er[oi r ﬁﬁp@a@t%@zﬂ% :%?@ 5(%0 ranoelt hy! )lani nol|- 5

}-4-(2,p, 2-
N sulhamolamlmo 1H), 7.68 (d, 2H), 7.86 (d, 2 844s
t-butyl tarb rm;l/)l ){,11 [N55‘>5|\/bt h(tetI—Ir)ahydgoflI;Ir) 2- f H?] ( hanoyll ] ani Il]i no

}pyri mi fli ne @yztnmbmycl opropyl am rd}'l)Sl(Nl& (bmrtlﬁ)car bam)yl 2 {
§§,§ty{?2 g;,;;; W(I}Qﬁm&h‘ﬁi‘ RAR E Ci 65 U A N AT
t-butyl gar bat, %M?‘TOZ t 2 I h

ani :Ji %o ?rp rem |ne4 %ﬁéﬁ?qc (e2>e<4yllr gnt%fﬁ(r)?fsgr(ﬁ’ %%%ﬁga py?[nZ]}/ 4-T I\l

(tetr alh /drg u2—(i5~:{M\(Bt- h2-yl met hyl )| Su88x(s 23Dy H108r(g,) 2HIO# 5 1(s, QH)J e48735- N
t - Butyl gar bgqnoyl - -[ N

(E ﬁt Iré/th /dr;) WPEOR}’FqE%‘PLRnyﬂﬁﬂ\/Et hJAGIHHBY 172 28b B49-G. 18Dy dhydr of ur- 2]yl m
e an| no

Butgl caf ba )é?lbghﬁb@%g-néyl i net | lPaF“n(‘r’FS) II_212{4- [ N540Met h(t et rlahydr|of ur - 3-yl

met hyl ) pul phasmgidiaei [ i no } pyri mfdi ne50755 N t

Butyl ca perldino) -2 IA[I\I

(tetrah}fro rCymng ¥ WE(mothy2hy | )| SO a6k I1}4dr(im, 2HD) 24+ (LA, nletsT7 dMnth
t-Butyl garb | - 4- t | a3 = 2-

4-j N-55pNet F?%r%ﬁrr&a&r@?)@)f& i &%?@%lﬂrﬁyé@ & (b 201 63
pyrim df ne52 (3-isbpt ﬂ!ﬁl 6 on;l3r@t ) 70 (d,

t-butyl garb ? I%P ﬁ%ﬁ %gt h(tetra ?ﬂﬂ?gf)ﬁz n7et h( 2IéIl),l| phanoyli ] ani [}i no
}pyri ni fi ne gu bampyl]amhno} 7.85 (d, 2H), 8.49 (s, 1H), 1024 (brs,

But yl caf ba | -.4- (.2- met hoxycar bor t hyl am no) - 2- {4- [ N535Met h(t et rlahydr @f ur
-2-yl meg hyl i’ ylJanilino }ré m di ne54 ' Chronmat ogr aphy| el ugnt wag

i soh 120 i480)|:
i so exa(g?]e G ﬁsﬂLaﬁé&ylanhHM 2 | S @THE 9 AT RATLEL Yme 241, 54467 Meth

Ester e amge occurred
t - But yl far barfdyIV-3: mmomﬂtmmpyrr 12149 (ne 2HPA65B@E0/(636HY, 36% 0l [ut | on @&f
. 2,4-dicplorg-5-c in hod 31; 9.8qg.. 46.3nnmol) [in dry
THF (50 m) Bar?laﬁﬂw %@»&f&%e&%ﬁm&s @92@11%&9) and
triethyla Kﬁmg(gngrm 49. Smml %% ) were addgd sldwmy s¢ as
to main arn e _tenperature bel oy e resu ting mxturg was |stirréd
at -10C for 2 hours, allowed to warmto anbl ent tenperature and stirred for
a further 30 mnutes. The precipitate was renoved by filtration and the
filtrate evaporated to give a viscous oil, and then evaporated under high
vacuumto give the title conmpound as a solid { 10.48g, 9010). NVR 1.49 {s,
9H), 6.19 (brs, 10 1H), 8.86 {s, 1H); mz: 248. Method 80 5-N t-Butt
| car banmoyl - 2- chl or 0- 4-f 4- (2- hydr oxyet hyl ) pi perazi n-1-yl | pyri m di ne. A
solution of triethylamne (210A, 1.5mopl) and 1-(2-hydroxyethyl) pi perazi ne
( 195 15 nyg, I.5nrm|) |n dry THF (3rrfL) vwas added to a sol utron of 5-N

] e ew — o~ E Y B Y




filter pad washed with dry ether (5nml) and the filtrate evaporated to give
the title compound. Mz: 342 (IxCl). 20 Met hods 81-94 The foll ow ng

deri vat i v@g idugepr epared from5 N t-butyl carbanoyl -2, 4 dipchrlaBoayesi m di ne
(Method 79} and the appropriate am ne usjng the procedure of Method 80.
Met hConpound Nameni z815- N t -39 -

But yl car banoyl - 2- chl or 0- 4- ( 2- di met hyl am noet hyl am no) pyri m di ne300825 N t
But yl car banoyl - 2- chl or o- 4- (2, 6- di net hyl i nor phol i no) pyri m di ne327835 N

t-Butyl ¢£4§bq - I s-|2.$9 @, 6E),NVAqed, Rirg! 2.4 NeBéHA
t Butyl g?bar%%ﬁ%—%ﬁﬁ?%@%yar orretﬁlyﬁ?m' n%% di ﬁgg%%)éS mN

t - But yl $ar barmsthexyettylamioo)s2-(4; 5-|d.Hefomyilthi 226 (t2H) 3 (s13H), ne3258665 N t
But Y1 Cal DA Bssepraplartinopropyd [ 3500 514 S0 356 4 06 e 2,
bamqgy; p s{{ 4- met h i i rdoni dippe 3[L 2 MO
IR 1 B [N o0 € 2R T8 Y MR AT iR

ar bgmyyimidine hl or o- 4- (4-i qdfxlpPispilHer azi n- 1-yl ) pyri m di ne340895 [N
t - But yl = s caarar A s oy Y B
pyri m di ne390905- N-t - But yl car banoyl - 4- (et hoxycar bonyl pi perazin-1-yl)-2-chlo

ropyrimgi ne369915-N t

But yl car Mchl or o- 4-met hyl am nopyri m di ne243925 N

t-Butyl C&Q@%@m@?ﬂh@ﬁﬁoﬁ&o@mﬁm ¥ t Mok @iphamovl]

I 5-N-t - Butyl carbanoyl - 2-chl oro-4- methyl)-2,2,2-tritluoroethyl am no]j
pyri nmi §i aedipbdeysinkdine

t - But yl car bammyl,-.2- chl or o- 4-{ 2- met hoxyet hyl am no) pyri m di. n 7 rified by
chr omat ogr ap H?“ Igka- 'ﬁy%ﬂofdﬁ(é@&ﬁ?@g!?%wn%n%{%én@ghghog%& Sfﬂ"mg,

2- Chl or 01 B76HANG, 44 [N fee a&&dﬁﬁi—%ﬁ%&%ﬂ?&}i}pﬁﬂiﬁ%ﬂﬁﬁﬁ%ﬁ& D 430a@l ution of 5

N t - but yl car banbyi - 2-chl oro-4-( fl uor oet hyl am no) pyrim di ne ( Met hod
43; 8. 5¢g,1.68nidrerd 1Mrethdread hydrogérl chionitde ((1.8760,ML8 7mmel) i 2tbuthnak (3mdj Wax for 4

h . The thi . ch i d . d.b ti d the, | ti
Gum was  SPREQ ARG 167 3 ROVScTRE b g e 200} B BbichicpdBeasa gy
filt i %@gj b : i e ) “('ag‘pugf-g .70 ,
1IH) ,r .bllgel(1 rt Ekﬁi@quh?%ﬂizéggs %@%ﬁ%&%@%ﬁ%@ﬁd%yg%o 4-cyé|do?)fop) (s
B S S ANt O e o
Met ho . 2. , 8.92mmo was ate -9 W | I on ori de
(10mL) £ 09135 The progucirygs sfaljized oRHeshanel o gie ﬂ@%@é&%ﬂﬁ@ﬁém)i on,

and t he rRashd i t odq \a lg€ t i i &l
compound TIRo03P (i AL (i, SPACL Wy (mE) 298 B A8 (D) 35T
97-110 Thee0f @, |581) 1g7 cantid)) 3T (we 1 H), 0. 50@) Hi), U0 id, 2H)e7.01 ¢d,2H)s 298{s, Met hod
96 fromthe 20 appropriate pyrimdine starting material. Final products
were rét léﬁé-é%ﬂserlme]@-mfﬁni% 12ed0%- medi atel y i n subsequent reactions.
W O 02/ 04429 -74 PCT/ GBA /03084 Met hConpound

NanmeSMB72- Chl or 0- 5- cyano- 4- ( 2- di et hyl am noet hyl am no) pyri m di neMet h
81982- Ch:a‘rag%%y- 4- (2, 6-di net hyl nor phol i no) pyri m di neMet h

82992- Chl or o- 5- cyano- 4- (ci s- 2, 6- di net h){l mor phol. i not%@gyri m di neMet h

831002- Chl or o-Folleyingsha prosgduse pEEXAmpleil A u5ipg A+ A+ (etrabxarpfr-2-ylmethyl)
841012- Chl pro- 5- NO- A= = di hyl pi i di ri ni.di. . .
851022- cﬁP@ﬁsngﬂi%*ilm@%ﬁ?@%@?&%@%ﬁ@h%%%ﬁ@fdm%@ﬁ%’@%%gmsﬂf& h
86103%ﬁogoﬁi@moﬁnﬁgweﬁtﬂféﬁaf&dper azin-1-yl)pyrimdineMeth
871042-Chloro-5-cvano-4-(4-isopropylpiperazin-1-yl)pyring dineleih
881052- (fExr o] CompoundNarpd- et hy| sNMRiony| ) pi per azi n-1 -yl ] pyr i m/di hSMet H
891062- ¢hlorod-d-td—ethorrearbonryHpiperaz-r—1 - —5—eyanopyrrdireMeth
. 901072- §HBor o] §-Cypaad-Gisthylamingl nbdd (4 Gluilmanet AFD, 1.70-1.90 (m, | 431 | Meth
911082- ¢nl or oy gzgxy@fr}geg RGP VAT AR) R Y E),8.56 (6, MEh3.60- 64

921092- ¢hl or o+

- (met hyl )}- 2, 2, 2yimdthylisulphatnoyl] ami njod.84 () 6HY, SEEL HH), 7.71 (d, 2H),
931102- ¢hl or 0{5- cyano- 4- ( 2- met hoxlyet hyl am no%#)(ri m di neMet h_94
5- C~ano4- et hypRHRA lRyFMIdings | yor o 118%&5@@’)8& Sp @’HQflﬁﬂ’dﬂ'ﬁe

N

Met hod 1ﬂ1

Bl




5 2-Chl oro- 5-cyano- 4- et hyl am nopyri m di ne (Method 56; 6. 35g,

sul phani | yl

fluoride (6.11g, 34.88mmvpl)
95C for 4wixysfos42end then stirred at anbi ent tenperatures por/GHd1owssS.

in 2-butanol

34. 88mmmol }

and

(120nl) were heated at
The

vol atiles were evaporated and the residye triturated with ether to give the

1

title conpound (10.46g, 93%. NWVR |I. T, 3H), 3.45 {m 2H), 8.00 (d,
21~ 8.13 (d, 2H), 8.4l (s, 1H, 10.52 (s, 1H}; nlz: 321. 10 Method 112-113
The foll owi ng conpounds were prepared using the procedure of Method 1 |
from t he13ppr pRIQyaRG2MMLIND di ne  St1asX (ni)a HYBE. 26-130-(m, 3H6) 260 04143} -|Mleth
PCT/ GBOy/ 03084 I\/Eyta‘trl\Coﬁgjc:)Eund Nane NIVRm %MHSS- ancgm4 1rblwbuty am no-|2 -8 9
g;)o 13 . g E(T (zeﬂ)rahgdromr(zn g49|vgt;[(mz(le @&%gmg&?ﬁl(mam{),arﬁﬂ 7H% 1§7;1|)2
, 9. : , m di.ne : : b (s, :
10. 87 (brs, 1%&%@%‘)@»’5 oMl (2, 2 L@iﬂéﬁ’%ﬁq’ﬁé %‘bl‘ﬁ) 7%&) 8. 08
(d, 375Met htrif e 0) - 2-[(4- t (B,
1H), 95(4!1 uor ok H (g}n{t/:z%, ani yli'no] 1( (&’22%1)79§ (&%3 %IO%”FBI ne Met hpd 114 5- N
But yl caf banoy prbpy]lahma)pmlm&rmhl c@o@(@nﬁi)j)lmml(snlﬂi)ne 5 Sodiu [
(105ny, |2—63rBl)—was—added—-0—a i
> 63mol15i n peEymeEdNon) . V\heri%’zf%rl&ﬁsbéﬁrééor{aw Fpffed,
was sl oMy adg | DNy
t - butyl ¢gar banp et&ﬁﬁa%hﬁ&ro yri nﬁg;\‘%l%g d587gn %—QOS 67
dry THF|( 15nL)N-(tthshydestat-2on M HtIEH)E3 \meq IH)/4. w(datzﬂa,rmze(iﬁ
for 2 heurs. [The solvent was rengved bg evaporation and the rg
was 10 $uspenpdanethylsulphtmoylbt her| 2ZH)h&92 (BolldblSd (hd o, T.étsh e
filtratyon ang_t. fllt te was V. e i i Xi
Gt o hora ohplifRolnvidhe tha HEHITAIE AR A1, oD A
removed] by evaporatl on to give theHyitle conpound (880ng, 99% .
15 Meth@d 115}/ 2-Chloro-4. -(4-chl arophenoxy)-5-cvanopyrim dinelA s
5 N t-bgdgl carﬁ)-ﬂylay¢-4ﬁ2€hl or o- I4 (4.5ﬂ1ﬂmrlﬂ)hb%£«y,)2)iﬁilr80dme é\/&h I
200mg, 9.59mp in thion or , e at rlef] ex
(95C) f¢r 18 hé@i‘?r °hﬂ4@"?‘§ QOﬁ Hqﬁrégg%%%ng%\f@d%% pol at i om;gto q
(e 1k |° o poy BEga5H Mefﬁo?“ (S 2eb 4 ST e 5 20
(2|: 3- Eppxypr opylmmyusmgmgym. trct(ggi:%ﬂkSPfEl’HﬁBQlﬂDQ?QHﬂ) psslant obenfzened_
hydr oxi fie (L, pwiin EnSipyRangine h vt i SOni o4 Roca enplhdoubel " T
Epi bromphydriph 5 (4.5g, 33mol) WZ§1 ded quickly dropw se anf t he sol ut
stirredjat ropmtenperature for 44 ’hours. The mixture was aciflifigd to f
wi th 2M hydr of Blyah 6481 @netliyl)-2X t[r1a82 @6 180); h70CM0(Eh, 3HFANS ¢, [(ha2 clombthng
organiclextragts were dried wth |sodi um sulﬁhate, filtered ang thg
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polarity to ( 939% ?rali}'&“fafg %. ve tk\g}br %P@@%gﬁﬂ%@é@ ‘g%(?é’ yel | oW sol i ¢
(2.509, $2%; NiftetiiyPshiPhaofd (M| 20H.54 (1, 1H), 7.74 (d, 2H), 7.85 (d,
anilino }pyrimidine 2H), 8.50 (s, 1H), 10.25 (s, 1H)
18 5-Cyano-4-[2- 1.52 (m, 1H), 1.70-1.90 (m, 3H), 2.20 (s, | 446 | Meth
(dimethylamino)ethyl 6H), 2.48 (m, 2H), 2.75 (t, 2H), 3.54 (m, 97
amino]-2-{4-[N- 3H), 3.68 (q, 1H), 3.79 (quin, 1H), 7.52
(tetrahydrofur-2-ylmethyl) | (t, 1H), 7.67 (m, 3H), 7.93 (d, 2H), 8.40
sulphamoyl]anilino} (s, 1H), 10.16 (5, 1H)
pyrimidine




2.80 (t, 1H), 3.10 (m 2H), 3.50 (m 1H), 5.08 (brs, 1H), 8.08 (d, 2H),
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( 2- Hydr o~wi g@uzedi nopr opyl ) sul phamo3rl | nitrobenzene 15 4-dd¥/GBo1/03084

(2, 3- Epoxypr opyl } sul phanoyl ] ni trobenzenf (Met hod 116, I g, 3.88mml) and

pi peridine (0.34g, 4mmol) in 1-propanot ](‘75nTL} were heated at reflux for 20
hours. The m xture was cool ed and the sol vent evaporated. The resulting
yellow oil was triturated with diethyl ether collected by filtration and

dried unpder vas 64-gi ve the t|t1sog@,rmwn68~11 80, 3090 2. 7AR | 414 PRfeth . 50
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(2- Hydr ¢xy-3 pi peridi ndpropyl) sul phanDyI]nltr enzene th d 117;{ 1. 29,
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with ethyl acetate and collected by filtration to give the title conpound

(19).

phar maceuti cal
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wer e evapor at ed,

T

M zwodusp¥anul e 133 5 The following illustrate reppeseBIdviose
dosage forns containing the conpound of fornmula (1),
pharmaceutically acceptable salt or

the residue triturated

or a
4%~ 0 hydr ol ysabl e ester thereof

(hereafter conpound X), for therapeutic or prophylactic use in humans: (a):
Tabl et | ng/tabl et Conpound X100Lact ose Ph. Eur182. 75Croscar nel | ose )
sodi uml P> YWRI Z& Shal 43 Bast € {50 WORORGH &):amy 2 G8qHE LN, 1.61 AT MR ) -
Tabl et |1 ngl ta%lczt Corrgojgnd X50Lacfose Ph’ Eur 2%3. 730’0?():‘& mel |l ose

sodi unt{ OMui zledistethytpipéridimta)l-2-4-ny || fhndy ), Abridt, 258 1B (pa2H}) 2. 25MaHesijum
stearat£3.0 (fc),; Tablet 1]Ipg/tabllet n . 0Lact ose

Ph. Eur 9B. 25Cr Q’W&Fh"&%t{%l di uma. gl\]&? G, g@?ﬂ@péﬁ%é%ﬂy/

. paste)O 75I\/agn§1§é ohis ~1.0 M0 OA4- - QE GBA / (3084 ([d):
Capsul e/ capjsu Hé?r%ggﬁ%lﬂg’(ﬁomct q sjzgl)PllglEfJ’r 48% ?qwgghie@)l’zgglst ear atlel. 5 {Je):
I nj ecti pn | ( SOpyriphidigeConpound X5. Q%d \@H)]18MS¢s] i1kl 1B Gx1HE spl utijonl5. Q%
v/ vO. 1My !- or i ac-ditoadiugtpHd to 7-63Polyet hyleng ¢ ol -4004 15%
w v\t e | hCyenq-grethylanines f j :| 111§ GHDoA 88 (o2l ArliSdsnpoudtd X1Meth
w/ vSodi ym phos BP3. 6% 0.1m | V40X S tionl5. 0% &/ v\t er
for injectiont E‘ﬂﬁ%’g%%"{%ﬁxyf‘%’]éct i g é%ﬁ%’/%)’ gx‘}rd’ﬁgﬁ’ g*(—]#’t o pH6) n%bf)und
X0. 1% W vSodi ugm hiBinBP2. 26%| W50k TH)C7.30 (@ 238788ty Pol yet hyl ene
gl ycol #$003.5p0 w vVWater for injectiionto 100% 5 Note The above forjml atijons
may be bt ai nepyrbgidinenvent i onal prld&BduP2, @D 8.4hewbH),A0t4e| pharjmaceutf cal
art. The tablets (a)-(c) nmay be eﬁter;l_@ coat ed by conventi onfl ans, flor
exanpl efto prvide a coating of cél(h} se acetate phthalate.{ 10 | WO
02/0442¥55 B0 51 422 CONMPOUNG 4¥ (ol OHHYLA.80 (I 2HY, 2189 (BIY [ 478N [Mel ) NC
~ (R2) ?%?N. R45 ?y%vﬁr[g—i(n: PCT/ GB( 1103%84%% s( h’zra? o’,’_| Vi t(rc’), cyanp,
hydroxy] am npmethaxpethyl)pipaaziniioy ||, 2H)e3.¢5 (, 3H),3.2%&| XK), 3.232~pl keny102or
CZ_6al k i;

=AY a2 (m, 2H), 3.46 (m, 2H), 3.86 (m, 4H),
methoxyethylsulphamoyl] | 7.51 (t, 1H), 7.72 (d, 2H), 7.84 (d,
anilino }pyrimidine 2H), 8.50 (s, 1H), 10.21 (s, 1H)

26 5-Cyano-2-{4-[N-(2- 2.20 (s, 3H), 2.43 (m, 4H), 2.89 (m, |432 | Meth
methoxyethyl)sulphamoyl] | 2H), 3.15 (s, 3H), 3.28 (m, 2H), 3.87 103
anilino }-4-(4-methyl- (m, 4H), 7.50 (t, 1H), 7.72 (d, 2H),
piperazin-1-yl)pyrimidine 7.84 (d, 2H), 8.49 (s, 1H), 10.21 (s,

1H)

27 5-Cyano-4-(4- 0.99 (d, 6H), 2.56 (m, 4H), 2.69 (m, |460 | Meth
isopropylpiperazin-1-yl)-2- | 1H), 2.89 (q, 2H), 3.17 (s, 3H), 3.29 104
{4-[N-(2-methoxyethyl) (m, 2H), 3.87 (i, 4H), 7.52 (t, 1H),
sulphamoyl]anilino} 7.72 (d, 2H), 7.84 (d, 2H), 8.48 (s,
pyrimidine 1H), 10.21 (s, 1H)

28 5-Cyano-4-[4- 1.21 (t, 3H), 2.89 (q, 2H), 3.12 (q, 510 | Meth
(ethylsulphonyl)piperazin-1- | 2H), 3.17 (s, 3H), 3.29 (m, 2H), 3.36 105
yl1]-2-{4-[N-(2- {t, 4H), 3.94 (t, 4H), 7.51 (t, 1H),
methoxyethyl)sulphamoyl] | 7.74 (d, 2H), 7.85 (d, 2H), 8.54 (s,
anilino }pyrimidine 1H), 10.30 (s, 1H)

cis and trans isomers in 80:20 mixture (by NMR).
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group selected fromG Eis -S(OS or -N(Ra)SO02-; wherein Ra is hydrogen or
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10.14 (brs, 1H)

514 | 5-Cyano-4-(piperidino)-2-{4- | 1.42 (m, 10H), 2.73 (t, 2H), 3.54 443 | Meth
[N-(tetrahydrofur-2-ylmethyl) | (m, 1H), 3.65 (m, 1H), 3.72-3.90 75
sulphamoyl]anilino}pyrimidine | (m, 9H), 7.50 (t, 1H), 7.69 (d, 3H),

7.83 (d, 2H), 8.44 (s, 1H), 10.15
(brs, 1H)

524 | 5-Cyano-4-[N-(ethyl)- 1.20 (t, 3H), 1.25-1.86 (m, 14H), 485 | Meth
cyclohexylamino]-2-{4-[N- 2.73 (t, 2H), 3.48-3.80 (m, SH), 76
(tetrahydrofur-2-ylmethyl) 4.58 (m, 1H), 7.54 (t, 1H), 7.68 (d,
sulphamoyl]anilino}pyrimidine | 2H), 7.84 (d, 2H), 8.40 (s, 1H),

10.13 (brs, 1H)

53° | 5-Cyano-4-(n-butoxycarbonyl | 0.78 (t, 3H), 1.20 (m, 2H), 1.38 (m, | 489 | Meth
methylamino)-2-{4-[N- 2H), 1.64-1.92 (m, 3H), 3.73 (m, 77
(tetrahydrofur-2- 2H), 3.48-3.80 (m, 4H), 4.00 (t,
ylmethyl)sulphamoyl] 2H), 4.12 (d, 2H), 7.52 (m, 1H),
anilino }pyrimidine 7.65 (d, 2H), 7.80 (d, 2H), 8.23 (m,

1H), 8.46 (s, 1H), 10.22 (brs, 1H)

54° | 5-Cyano-4-(2-methoxycarbonyl | 1.50 (m, 1H), 1.67-1.9 (m, 3H), 461 | Meth
ethylamino)-2-{4-[N- 2.70 (m, 4H), 3.48-3.80 (m, 6H), 78
(tetrahydrofur-2- 4.02 (m, 2H), 7.54 (m, 1H), 7.66 (d,
ylmethyl)sulphamoyl] 2H), 7.89 (d, 2H), 8.50 (s, 1H), 8.95
anilino }pyrimidine (m, 1H), 10.18 (brs, 1H)

! Reaction mixture was heated at 90°C for 3 hours.

? Chromatography eluent was isohexane/ethyl acetate (100:0) increasing in polarity to (0:100).

3 Reaction mixture was heated at 90°C for 6 hours.

5 *Reaction mixture was heated at 95°C for 3 hours.
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56 | 5-Cyano-4-morpholino-2-{4- | 0.73 (s, 6H), 2.50 (d, 2H), 3.07 (s, | 447 Meth

[N-(3-hydroxy-2,2- 1H), 3.70 (t, 4H), 3.87 (t, 4H), 7.22 3
dimethylpropyl)sulphamoyl] (t, 1H), 7.70 (d, 2H), 7.83 (d, 2H),
anilino } pyrimidine 8.50 (s, 1H), 10.25 (s, 1H)

Example 57

4-[4-(2-Hydroxyethyl)piperazin-1-yl]-5-cyano-2-{4-[N-(3-methoxypropyl)sulphamoyl]
anilino } pyrimidine

10 4-{4-(2-Acetoxyethylpiperazin-1-yl)]-5-cyano-2-{4-[N-(3-methoxypropyl)
sulphamoyl]anilino } pyrimidine (Method 119; 290mg) was dissolved in methanol (3ml), 35%

ammonia (1.5 ml) was added and the reaction was stirred at room temperature for 2 hours.
The volatiles were evaporated and the residue purified by chromatography on silica gel,

eluting with DCM/methanol (98:2) increasing in polarity to (95:5). The resulting solid was

15 triturated with ethyl acetate / diethyl ether and collected by filtration to yield the title
compound (19 mg) NMR: 1.55 (m, 2H), 2.45 (2H), 2.55 (brt, 4H), 2.75 (q, 2H), 3.14 (s, 3H),
3.26 (2H), 3.50 (q, 2H), 3.88 (brt, 4H), 4.42 (t, 1H), 7.35 (t, 1H), 7.68 (d, 2H), 7.84 (d, 2H),
8.48 (s, 1H), 10.21 (s, 1H); m/z: 476.

2-Chloro-5-cyano-4-cyclopropylaminopyrimidine (Method 96; 295mg, 1.28mmol)
was dissolved in hot 2-butanol (3ml). A hot solution of 4-[N-(2-methoxyethyl)sulphamoyl]
aniline (Method 5; 207mg, 0.90mmol) in 2-butanol (3ml) was added and the reaction was
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0 aporaied to)give & solid. Thd solid reskdue was tituraied with Rot ety acetaic, cooled, and

the resultant solid collected by filtration to give the title compound (270mg, 77%). NMR: 0.68

(m, 2H), 0.80 (m, 2H), 2.88 (m, 3H), 3.14 (s, 3H), 3.28 (m, 2H), 7.48 (brs, 1H), 7.70 (d, 2H),

5 8.05 (d, 2H), 8.12 (brs, 1H) 8.41 (s, 1H), 10.31 (s, 1H); m/z: 389.
Examples 59-72
The following examples were prepared using the procedure of Example 58 starting
from 2-chloro-5-cyano-4-cyclopropylaminopyrimidine (Method 96) and the appropriate
10 aniline.

Ex Compound Name NMR m/z | SM

59 5-Cyano-4- 0.68 (m, 2H), 0.80 (m, 2H), 1.57 (m, |403 | Meth
cyclopropylamino-2-{4-[N- | 2H}, 2.74 (m, 2H), 2.88 (m, 1H), 3.12 4
(3-methoxypropyl) (s, 3H), 3.25 (m, 2H), 7.48 (brs, 1H),
sulphamoyl]anilino} 7.70 (d, 2H), 8.05 (d, 2H), 8.12 (brs,
pyrimidine 1H) 8.41 (s, 1H), 10.31 (s, 1H)

60 5-Cyano-4- 0.68 (m, 2H), 0.83 (m, 2H), 1.08 (t, | 344 | Ref'
cyclopropylamino-2-[4- 3H), 2.88 (m, 1H), 3.20 (q, 2H), 7.78
(ethylsulphonyl) (d, 2H), 8.12 (d and s, 3H), 8.41 (s,
anilino]pyrimidine 1H), 10.37 (brs, 1H)

61 5-Cyano-4- 0.68 (m, 2H), 0.82 (m, 2H), 0.90 (t, | 388 | Ref*
cyclopropylamino-2-{4-[(2- 3H), 2.86 (m, 1H), 3.28 (q, 2H), ),
ethoxyethyl)sulphonyl] 3.46 (m, 2H), 3.60 (m, 2H), 7.78 (d,
anilino }pyrimidine 2H), 8.10 (d, 2H), 8.15 (brs, 1H), 8.41

(s, 1H), 10.37 (brs, 1H)

62 5-Cyano-4- 0.68 (m, 2H), 0.82 (m, 2H), 0.88 (t, 358 | Ref’
cyclopropylamino-2-[4- 3H), 1.52 (m, 2H), 2.86 (m, 1H), 3.18
(propylsulphonyl) (m, 2H), 7.79 (d, 2H), 8.13 (s and d,
anilino]pyrimidine 3H), 8.42 (s, 1H), 10.39 (brs, 1H)
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65 5-Cyano-4- 0.71 (m, 2H), 0.82 (m, 2H), 0.87 (t, 430 | Meth
cyclopropylamino-2-{4-[N- 6H), 2.38 (m, 6H), 2.78 (m, 2H), 2.88 17
(2-diethylaminoethyl) (m, 1H), 7.21 (brs, 1H), 7.71 (d, 2H),
sulphamoyl]anilino} 8.08 (d and s, 3H), 8.41 (s, 1H), 10.24
pyrimidine (s, 1H)

66 5-Cyano-4- 0.68 (m, 2H), 0.85 (m, 2H), 0.93 (t, 444 | Meth
cyclopropylamino-2-{4-[N- 6H), 2.45 (m, 6H), 2.70 (s, 3H), 2.88 18
(2-diethylaminoethyl)-N- (m, 1H), 3.00 (m, 2H), 7.71 (d, 2H),
(methyl)sulphamoyl]anilino} | 8.09 (brs, 1H), 8.14 (d, 2H), 8.43 (s,
pyrimidine 1H), 10.28 (s, 1H)

67 5-Cyano-4- 0.68 (m, 2H), 0.82 (m, 2H), 2.68 (s, 403 | Meth
cyclopropylamino-2-{4-[N- 3H), 2.88 (m, 1H), 3.08 (t, 2H), 3.20 16
(2-methoxyethyl)-N- (s, 3H), 3.42 (t, 2H), 7.68 (d, 2H),
{methyl)sulphamoyl]anilino} | 8.09 (d, 3H), 8.40 (s, 1H), 10.38 (brs,
pyrimidine 1H)

68 5-Cyano-4- 0.68 (m, 2H), 0.78 (m, 2H), 1.30 (m, |442 | Meth
cyclopropylamino-2-(4-{N- 2H), 1.40 (m, 4H), 2.18 (m, 4H), 2.23 7
[2-(piperidino)ethyl] (t, 2H), 2.80 (t, 2H), 2.85 (m, 1H),
sulphamoyl }anilino) 7.19 (brs, 1H), 7.70 (d, 2H), 8.02 (s,
pyrimidine 1H), 8.08 (d, 2H), 8.38 (s, 1H), 10.19

(brs, 1H)
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h& ()-L1910% h& ()-710% h& ()-L5 10%858 (bys; BH),18.41 (st HEYNAI351Q |LI 10%
U& ()-4$10% U ()-L 10% U& ()-G "sJ0% U& ()-, 10% U& () - 10%
U8 ()-ttrTu‘ uuNVAEYNG #10 z10% U& ()Mo U& ()- f 10% U& () - 310% L& () -
#10% U&TEer CHDY - NVVVT Wy WO B O ( IO T 50 | 1%
ug ()-L} QA) U&Pf))ciy % U& ()-Y! 10% y&%@%@x@%a@h&@1 N vaine (% Meth
U&' () - s S#10% cyclopropylamino-2-{4-[4- | 6H), 1.60 (m, 2H), 1.68 (m, 2H), 2.83 29
(isopropylamino)butyl (m, 3H), 3.17 (m, 1H), 3.28 (m, 2H),
sulphonyl]anilino}pyrimidine | 7.80 (d, 2H), 8.10 (s, 1H), 8.16 (d,
2H), 8.41 (s, 1H), 8.68 (brs, 2H),
10.34 (s, 1H)

71 5-Cyano-4- 0.68 (m, 2H), 0.81 (m, 2H), 1.21 (t, 456 | Meth
cyclopropylamino-2-{4-[N- 1H), 1.35 (m, 1H), 1.68 (m, 1H), 1.72 19
(3-piperidinopropyl) (m, 4H), 1.80 (m, 2H), 2.78 (m, 4H),
sulphamoyl]anilino} 2.86 (m, 1H), 2.95 (m, 2H), 3.06 (m,
pyrimidine hydrochloride 1H), 7.58 (t, 1H), 7.71 (d, 2H), 8.08

(d, 3H), 8.40 (s, 1H), 9.92 (brs, 1H),
10.19 (brs, 1H)

72 5-Cyano-4- 0.68 (m, 2H), 0.82 (m, 2H), 1.37 470 | Meth
cyclopropylamino-2-{4-[N- (brm, 1H), 1.73 (m, 4H), 1.92 (brm, 20
(methyl)-N-(3-piperidino 5H), 2.18 (m, 4H), 2.64 (s, 3H), 2.83
propyl)sulphamoyl}anilino} (m, 3H), 2.98 (m, 4H), 3.37 (brt, 2H),
pyrimidine hydrochloride 7.69 (d, 2H), 8.08 (s, 1H), 8.13 (d,

2H), 8.40 (s, 1H), 9.96 (brs, 1H),
10.28 (brs, 1H)

Helv. Chim. Acta, 66(4) 1046-52 (1983)
? Kogyo Kagaku Zasshi, 62 825-8 (1959)
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reverse phase chromatography (W aters xterra 19x50mm column) (0.1% formic acid in a

gradient of 0-95% acetonitrile in water) to give the title compound (16mg, 26%). NMR: 1.18
10 (t, 3H), 1.57 (m, 2H), 2.75 (m, 2H), 3.13 (s, 3H), 3.25 (m, 2H), 3.43 (m, 2H), 7.35 (m, 1H),
7.65 (d, 2H), 7.82 (m, 1H), 7.94 (d, 2H), 8.39 (s, 1H), 10.13 (s, 1H), m/z: 391.

Examples 74-100
Following the procedure of Example 73, 5-Cyano-4-ethylamino-2-{(4-

15 fluorosulphonyl)anilinojpyrimidine (Method 111) was treated with the appropriate amine to

give the following compounds.

Ex | Compound Name m/z

74 | 5-Cyano-4-ethylamino-2-{4-[N-(3- 405
ethoxypropyl)sulphamoyl]anilino} pyrimidine

75 | 5-Cyano-4-ethylamino-2-{4-[N-(3-imidazolylpropyl)sulphamoyl]anilino} 427
pyrimidine

76 | 5-Cyano-4-ethylamino-2-(4-{N-[3-(2-dimethylaminoethoxy)propyl] 448
sulphamoyl } anilino)pyrimidine

77 | 5-Cyano-4-ethylamino-2-{4-[N-(3-morpholinopropyl)sulphamoyl}anilino} 446
pyrimidine

78 | 5-Cyano-4-ethylamino-2-{4-[N-(2-pyrrolidinylethyl)sulphamoyl]anilino} 416
pyrimidine

79 | 5-Cyano-4-ethylamino-2-(4-{ N-[2-(1-ethylpyrrolidin-2-yl)ethyl]sulphamoyl } 430
anilino)pyrimidine

80 | 5-Cyano-4-ethylamino-2-{4-[N-(2-pyridin-2-ylethyl)sulphamoyl]anilino} 424
pyrimidine
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82" | 5-Cyano-4-ethylamino-2-{4-[N-(2-piperidinoethyl)sulphamoyl]anilino} 430
pyrimidine '
83 | 5-Cyano-4-ethylamino-2-{4-[N-(2-diethylaminoethyl)sulphamoyl]anilino} 418
pyrimidine
84 | 5-Cyano-4-ethylamino-2-{4-[N-(2-pyridin-4-ylethyl)sulphamoyljanilino} 424
pyrimidine
85 | 5-Cyano-4-ethylamino-2-{4-[N-(pyridin-2-ylmethyl)sulphamoyl]anilino} 410
pyrimidine
86 | 5-Cyano-4-ethylamino-2-{4-[N-(2-acetamidoethyl)sulphamoyl]anilino} 404
pyrimidine
87 | 5-Cyano-4-ethylamino-2-{4-[N-(2-isopropylaminoethyl)sulphamoyl]anilino} 404
pyrimidine
88 | 5-Cyano-4-ethylamino-2-{4-[N-(2-dimethylaminoethyl)sulphamoyl]anilino} 390
pyrimidine
89 | 5-Cyano-4-ethylamino-2-{4-[N-(2-morpholinoethyl)sulphamoyl]anilino} 432
pyrimidine
90 | 5-Cyano-4-ethylamino-2-{4-[N-(dioxan-2-ylmethyl)sulphamoyl}anilino} 419
pyrimidine
91 | 5-Cyano-4-ethylamino-2-{4-[N-(tetrahydrofur-2-ylmethyl)sulphamoyl]anilino} | 403
pyrimidine
92 | 5-Cyano-4-ethylamino-2-{4-[N-(2-hydroxypropyl)sulphamoyl]anilino} 377
pyrimidine
93 | 5-Cyano-4-ethylamino-2-{4-[N-(2-propynyl)sulphamoyl]anilino }pyrimidine 418
94 | 5-Cyano-4-ethylamino-2-{4-[N-(3-hydroxy-2,2-dimethylpropyl)sulphamoyl] 405
anilino }pyrimidine
95 | 5-Cyano-4-ethylamino-2-[4-(N-methylsulphamoyl)anilino]pyrimidine 333
96 | 5-Cyano-4-ethylamino-2-(4-{N-[2-(2-hydroxyethyl)ethoxy]sulphamoyl} 407
anilino)pyrimidine
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hydroxybutyl)sulphamoyl]anilino }pyrimidine

100 | 5-Cyano-4-ethylamino-2-{4-[N-(2-cyanoethyl)sulphamoyl]anilino}pyrimidine 377

Example 101
5-Cyano-4-n-butylamino-2-{4-[ N-(ethylthioethyl)sulphamoyl]anilino } pyrimidine

5 5-Cyano-4-butylamino-2-[(4-fluorosulphonyl)anilino]pyrimidine (Method 112;
200mg, 0.57mmol), 2-(ethylthio)ethylamine (480mg, 4.56mmol), triethylamine (58mg,

0.57mmol) and 4-(dimethylamino)pyridine (7mg, 0.06mmol) in 1-butanol (6ml) was heated at
95°C for 24 hours. The mixture was allowed to cool and the solvent was removed by
evaporation. The resulting solid was recrystallized from ethanol to give the title compound

10 (130mg). NMR: 0.90 (t, 3H), 1.10 (t, 3H), 1.35 (m, 2H), 1.59 (m, 2H), 2.40-2.60 (m, 4H),
2.90 (t, 2H), 3.40 (g, 2H), 7.70 (d, 2H), 7.80-8.88 (m, 3H), 8.40 (s, 1H); m/z:434.

Example 102-108
Starting from 5-cyano-4-butylamino-2-[(4-fluorosulphonyl)anilino]pyrimidine
15 (Method 112) and the appropriate amines the following compounds were prepared using the
procedure in Example 101.

Ex Compound Name NMR m/z
102 | 5-Cyano-4-n-butylamino-2- | 0.90 (t, 3H), 1.35 (m, 2H), 1.59 (m, 2H), 2.30 | 459
{4-[N-(2-morpholinoethyl) | (m, 6H), 2.81 (t, 2H), 3.39-3.60 (m, 6H), 7.75

sulphamoyl]anilino} (d, 2H), 7.90 (m, 3H), 8.39 (s, 1H)
pyrimidine

103 | 5-Cyano-4-n-butylamino-2- | 0.95 (t, 3H), 1.35 (m, 2H), 1.59 (m, 2H), 1.80 | 454
{4-[N-(3-imidazol-1- (m, 2H), 2.65 (t, 2H), 3.40 (q, 2H), 3.90 (t,
ylpropyl)sulphamoyl] 2H), 6.81 (s, 1H), 7.05 (s, 1H), 7.50 (s, 1H),

anilino}pyrimidine 7.65 (d, 2H), 7.90 (m, 3H), 8.39 (s, 1H)
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105 | 5-Cyano-4-n-butylamino-2- | 0.95 (t, 3H), 1.30 (m, 2H), 1.60 (m, 2H), 2.80 | 451
{4-[N-(2-pyrid-2- (t, 3H), 3.10 (m, 2H), 3.40 (g, 2H), 7.20 (m,
ylethyl)sulphamoyl] 2H), 7.50 (brs, 1H), 7.65 (m, 3H), 7.90 (m,
anilino }pyrimidine 3H), 8.35 (s, 1H), 8.40 (d, 1H)

106 | 5-Cyano-4-n-butylamino-2- | 0.90 (t, 3H), 1.35 (m, 2H), 1.60 (m, 6H), 2.20- | 443
{4-[N-(2-pyrrolidin-1- 2.40 (m, 6H), 2.80 (t, 2H), 3.40 (q, 2H), 7.30
ylethyl)sulphamoyl] (brs, 1H), 7.70 (d, 2H), 7.9 (m, 3H), 8.38 (s,
anilino }pyrimidine 1H)

107 | 5-Cyano-4-n-butylamino-2- | 0.90 (t, 3H), 1.40 (m, 2H), 1.60 (m, 2H), 2.40 [ 419
{4-[N-(3-amino-2- (m, 1H), 2.60 (m, 1H), 2.70 (m, 1H), 2.80 (m,
hydroxypropyl)sulphamoyl] | 1H). 3.45 (m, 2H), 7.70 (d, 1H), 7.90 (m, 3H),
anilino}pyrimidine 8.40 (s, 1H), 10.15 (brs, 1H)

108 | 5-Cyano-4-n-butylamino-2- | 0.90 (m, 9H), 1.40 (m, 2H), 1.60 (m, 2H), 2.60 | 431
{4-[N-(2-isopropylamino- (m, 1H), 2.80 (t, 2H), 3.45 (q, 2H), 7.70 (d,
ethyl)sulphamoyl] 2H), 7.9 (m, 3H), 8.40 (s, 1H), 10.20 (s, 1H)
anilino }pyrimidine

Example 109

10

pyrimidine
5-Cyano-4-(2,2,2-trifluoroethylamino)-2-[(4-fluorosulphonyl)anilinojpyrimidine
(Method 113; 200mg, 0.53mmol), histamine (466mg, 4.24mmol), triethylamine (54mg,
0.53mmol) and 4-(dimethylamino)pyridine (7mg, 0.05mmol) in 2-butanol (6éml) was heated at

95°C for 48 hours. The mixture was allowed to cool and the solvent was removed by

evaporation. The resulting solid was recrystallized from ethanol to give the title compound
(80mg). NMR: 2.70 (m, 2H), 3.10 (t, 2H), 4.30 (m, 2H), 6.70 (s, 1H), 7.40 (s, 1H), 7.70 (d,
2H), 7.90 (d, 2H), 8.50 (s, 1H); m/z:466
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Example 115
5-Cyano-4-(2,3-dihydroxypropylamino)-2-{4-[N-(3-methoxyvpropyl)}sulphamovl]anilino

pyrimidine

10

A suspension of 2-chloro-4-(4-chlorophenoxy)-5-cyanopyrimidine (Method 115;
179mg, 0.68mmol) and 4-[N-(3-methoxypropyl)sulphamoyl]aniline (Method 4; 149mg,

0.61mmol) in 2-butanol (6ml) was heated and stirred at S0°C for 5 hours. 3-Amino-1,2-

. @Y10%& - L@ Y1004 & (1. b 0
1098& ( ) E:t}g@gypgnqu )-!L  109BB& NMR>L  10988& () - ht +dENA 10/m/z
igfﬁi E 1%&0 ?5@&“‘{%@&210%&?( )= Po@/ 1| 2EHESHD) 3983 TH) 424 0B [1478
Lome) 101 AR BIRE. O | e @, 750 @ 20,040

mesylethyl)sulphamoyl]anilino} (brs, 1H), 8.50 (s, 1H)
pyrimidine

111 | 5-Cyano-4-(2,2,2- 2.90 (q, 2H), 3.40-3.60 (m, 6H), 4.25 460
trifluoroethylamino)-2-(4-{N-[2-(2- | (m, 2H), 4.55 (t, 1H), 7.55 (t, 1H), 7.70
hydroxyethoxy)ethyl}sulphamoyl} (d, 2H), 7.90 (d, 2H), 8.40 (t, 1H), 8.55
anilino)pyrimidine (s, 1H), 10.40 (s, 1H)

112 | 5-Cyano-4-(2,2,2- 1.50 (m, 2H), 2.80 (t, 2H), 3.35 (m, 2H), | 430
trifluoroethylamino)-2-{4-[N-(3- 4.30 (q, 2H), 4.45 (t, 1H), 7.40 (brs,
hydroxypropyl)sulphamoyl] 1H), 7.75 (d, 2H), 7.90 (d, 2H), 8.40
anilino }pyrimidine (brs, 1H), 8.55 (s, 1H), 10.40 (brs, 1H)

113 | 5-Cyano-4-(2,2,2- 2.20 (brm, 3H), 2.75 (brm, 2H), 3.00 481
trifluoroethylamino)-2-{4-[N-(2- (brm, 2H), 4.20 (q, 2H), 7.50 (brs, 1H),
methyl-1,3,4-triazol-5- 7.75 (d, 2H), 7.90 (d, 2H), 8.40 (t, 1H),
yl)sulphamoyl]anilino }pyrimidine 8.50 (s, 1H)

114 | 5-Cyano-4-(2,2,2- 2.80 (q, 2H), 3.40 (t, 2H), 4.25 (m, 2H), | 416
trifluoroethylamino)-2-{4-[N-(2- 7.40 (1, 1H), 7.70 (d, 2H), 7.90 (d, 2H),
hydroxyethyl)sulphamoyl]anilino} 8.40 (t, 1H), 8.55 (s, 1H), 10.40 (brs,
pyrimidine 1H)

5
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Starting from 2-chloro-4-(4-chlorophenoxy)-3-cyanopyrimidine (Method 115), the

10 appropriate anilino sulphonamide/sulphone (see column SM) and the appropriate amines

following the procedure in Example 115 the following compounds were prepared.

methoxypropyl)sulphamoyl]
anilino }pyrimidine

6.82 (brs, 1H), 7.02 (brs, 1H), 7.50 (s,
1H), 7.55 (brs, 1H), 7.70 (d, 2H), 7.95
(d, 2H), 8.35 (s, 1H), 9.80 (brs, 1H)

Ex | Compound Name NMR m/z | SM

116 | 5-Cyano-4-(3- 1.95 (brs, 2H), 2.90 (g, 2H), 3.15 (s, 418 | Meth
hydroxypyrrolidin-1-yl)-2- 3H), 3.25 (m, 2H), 3.60-3.90 (brm, 5
{4-[N-(2-methoxyethyl) 4H), 4.40 (brs, 1H), 5.05 (brs, 1H),
sulphamoyljanilino} 7.50 (brs, 1H), 7.75 (d, 2H), 7.90 (d,
pyrimidine 2H), 8.40 (s, 1H)

117 | 5-Cyano-4-{N-methyl-N-(2- | 1.55 (m, 2H), 2.75 (m, 2H), 3.15 (s, 414 | Meth
propynyhamino]-2-{4-[N-(3- | 3H), 3.25 (m, 2H), 3.30 (s, 1H), 3.70 4
methoxypropyl)sulphamoyl] | (s, 3H), 4.50 (s, 2H), 7.40 (t, 1H), 7.70
anilino}pyrimidine (d, 2H), 7.90 (d, 2H), 8.50 (s, 1H)

118 | 5-Cyano-4-(2,2- 1.21 (s, 3H), 1.35 (s, 3H), 1.58 (m, 476 | Meth
dimethyldioxolan-4- 2H), 2.75 (m, 2H), 3.10 (s, 3H), 3.25 4
ylmethylamino)-2-{4-[N-(3- | (m, 2H), 3.55 (m, 2H), 3.76 (m, 1H),
methoxypropyl)sulphamoyl] | 3.95 (m, 1H), 4.30 (m, 1H), 7.40 (t,
anilino}pyrimidine 1H), 7.65 (d, 2H), 7.85 (t, 1H), 7.9 (d,

2H), 8.40 (s, 1H)

119 | 5-Cyano-4-(2-imidazol-4- 1.65 (m, 2H), 2.80-3.00 (m, 4H), 3.20 | 456 | Meth

ylethylamino)-2-{4-[N-(3- (s, 3H), 3.35 (t, 2H), 3.75 (m, 2H), 4
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sulphamoyl]anilino} 7.65 (d, 2H), 7.75 (brs, 1H), 7.90 (d,
pyrimidine 2H), 8.40 (s, 1H)

121 | 5-Cyano-4-(2- 1.55 (m, 2H), 2.75 (m 2H), 3.10 (s, 406 | Meth

1 hydroxyethylamino)-2-{4- 3H), 3.25 (m, 2H), 3.50 (m, 2H), 3.60 4
[N-(3-methoxypropyl) (m, 2H), 4.75 (t, 1H), 7.35 (t, 1H),
sulphamoyljanilino} 7.65 (d, 2H), 7.90 (d, 2H), 8.40 (s, 1H)
pyrimidine

122 | 5-Cyano-4-(2- 3.12 (s, 3H), 3.50 (m, 2H), 3.60 (m, 333 | Com
hydroxyethylamino)-2-(4- 2H), 4.80 (t, 1H), 7.70 (t, 1H), 7.80 (d, Av
mesylanilino)pyrimidine 2H), 8.00 (d, 2H), 8.40 (s, 1H)

123 | 5-Cyano-4-(isobutylamino)- | 0.95 (d, 6H), 2.00 (m, 1H), 3.25 (m, 345 | Com
2-(4-mesylanilino) 2H), 3.30 (s, 3H), 7.80 (d, 2H), 8.00 Av
pyrimidine (d, 2H), 8.40 (s, 1H), 10.25 (s, 1H)

124 | 5-Cyano-4- 0.30 (m, 2H), 0.50 (m, 2H), 1.20 (m, |[343 | Com
(cyclopropylmethylamino)- | 1H), 3.20 (s, 3H), 3.35 (m, 2H), 7.85 Av
2-(4-mesylanilino) (d, 2H), 8.00 (d, 3H), 8.45 (s, 1H),
pyrimidine 10.25 (s, 1H)

125 | 5-Cyano-4- 0.65 (m, 2H), 0.80 (m, 2H), 2.85 (m, |412 | Meth
(cyclopropylamino)-2-{4-[N- | 1H), 3.65 (m, 2H), 7.70 (d, 2H), 8.10 9
(2,2,2-trifluoroethyl) (d, 3H), 8.35 (brs, 1H), 8.40 (s, 1H)
sulphamoyl]anilino}
pyrimidine

126 | 5-Cyano-4-(ethylamino)-2- | 1.10 (t, 3H), 1.20 (t, 3H), 3.20 (m, 331 |Ref*
(4-ethylsulphonylanilino) 2H), 3.45 (m, 2H), 7.80 (d, 2H), 7.90
pyrimidine (m, 2H), 8.00 (d, 2H), 8.40 (s, 1H)

127 | 5-Cyano-4-(ethylamino)-2- | 1.20 (t, 3H), 3.45 (m, 2H), 3.65 (m, 400 | Meth
{4-[N-(2,2,2-trifluoroethyl) | 2H), 7.75 (d, 2H), 7.85 (t, 1H), 7.95 9
sulphamoyl]anilino} (d, 2H), 8.35 (m, 2H)
pyrimidine
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U&' ()-("10% U& ()-'$10% U& ()-LI % 10% U& ()-CZ[\]inbC 10, 10% h& ()-s10%
h& ()- 1428 {Ckhnb4-(methylamino)-2- | 2.90 (d, 3H), 3.10 (s, 3H), 7.80 (d, 303 | Com
(4-mesylanilino)pyrimidine | 3H), 8 .00 (d, 2H), 8.40 (s, 1H) Ay
129 | 5-Cyano-4-(propylamino)-2- | 0.90 (t, 3H), 1.60 (m, 2H), 3.10 (s, 331 |Ref?

(4-mesylanilino)pyrimidine | 3H), 3.40 (m, 2H), 7.80 (d, 2H), 7.90
(t, 1H), 8.00 (d, 2H), 8.40 (s, 1H)

"' In this case the intermediate 2-anilino-4-phenoxy-5-cyanopyrimidine was isolated and
purified before treatment with ethanolamine.
2 Helv. Chim. Acta, 66(4) 1046-52 (1983)

5 Example 130

pyrimidine
4-[N-(2-Hydroxy-3-piperidinopropyl)sulphamoyl]aniline (Method 118; 200mg,
0.64mmol) was dissolved in methanol (4ml). 1M Ethereal hydrogen chloride (1.28ml,

10 1.28mmol) was added and the mixture gently warmed to give a solution. The volatiles were
partially evaporated to give a volume of approx. 1.5ml. 2-Butanol (5ml) was added and the
cloudy solution warmed to 50°C. 2-Chloro-5-cyano-4-ethylaminopyrimidine (Method 56;
233mg, 1.28mmol) was added in portions and the reaction was then heated at 95°C for 20
hours. The hot supernatant was decanted from the solid residue and the solution allowed to

15 cool. The resulting precipitate was collected by filtration, washed with diethyl ether and
suspended in water (approx. 35ml). The suspension was adjusted to pH>10 with 2M aqueous
sodium hydroxide solution and extracted with ethyl acetate (3 x 15ml). The extracts were
dried, the volatiles evaporated and the residue purified by chromatography on silica eluting
with DCM/ methanolic ammonia (100:0) increasing in polarity to (85:15). The product was

20 triturated with diethyl ether and collected by filtration to give the title compound (30mg,
10%). NMR : 1.15 (t, 3H), 1.35 (m, 2H), 1.43 (m, 4H), 2.10-2.35 (m, 6H), 2.68 (m, 1H), 2.83
(m, 1H), 3.48 (quin, 2H), 3.56 (m, 1H), 4.59 (s, 1H) 7.36 (brt, 1H), 7.70 (d, 2H), 7.88 (t, 1H),
7.95 (d, 2H), 8.40 (s, 1H) 10.16 (s, 1H); m/z: 460.
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Preparation of Starting Materials
The starting materials for the above Examples are either commercially available or are

readily prepared by standard methods from known materials. For example the following

reactions are illustrations but not limitations of the preparation of some of the starting

materials used in the above reactions.

Method 1

4-[N-(3-Isopropylaminopropyl)sulphamoyllaniline.

for 10 hours. The mixture was allowed to cool, silica was added and the volatiles were

Sulphanilyl fluoride (6.5g, 37.1mmol), N-isopropyl-1,3-propanediamine (5.71ml,
40.8mmol) and triethylamine (5.69ml, 40.8mmol) in N-butanol (15ml) was heated at reflux

evaporated. The residue was purified by chromatography eluting with DCM / methanolic

ammonia (100:0) increasing in polarity to (90:10) to give the title compound as a clear oil
which crystallized on standing (8.81g, 88%). NMR: 0.89 (d, 6H), 1.43 (m, 2H), 2.41 (t, 2H),
2.58 (m, 1H), 2.68 (t, 2H), 3.16 (s, 2H), 5.85 (s, 2H), 6.58 (d, 2H), 7.38 (d, 2H); m/z: 272.

%«5'10?.1°%i‘aﬁ;}mﬂf?%%iﬁfﬁi}riﬁ?ﬂl@ﬁ@%ﬁ“%?f@fﬁﬁéz}%t ot ete o
EdeEb@ &ﬁ'abpﬂoi;ﬁ%cioyﬁhndﬂl@%ﬁu{g)mdt&%& ()-f110% & ()-10% & () -
) 1098 (=knRAER@ 1011y + 1004 & (). “1004 & () "1004& ().

ig1| Il?;/«(!} ;E«%E(é) LC(Ilﬂpﬁlmd NamelO% & () NMRoJEL@ . VN 'mﬁllz 1?/}(\'Ip )

|1/ " dEbld31 5 070 G BT 054 G oE), 130-182 ° ] 492 | Meth
cyclopropylamino-2-{4-[N- | (m, 6H), 2.10-2.30 (m, 6H), 2.67 (m, 96
(2-hydroxy-3-piperidino- 1H), 2.90 (m, 2H), 3.58 (m, 1H), 4.60
propyl)sulphamoyl]anilino} | (brs, 1H), 7.37 (t, 1H) 7.70 (d, 2H), 8.05
pyrimidine (d, 3H), 8.40 (s, 1H), 10.23 (brs, 1H)

132 | 5-Cyano-4-(2,2,2- 1.25-1.85 (m, 6H), 2.10-2.80 (m, 8H), | 514 | Meth
trifluoroethylamino)-2-{4- 3.80 (brs, 1H), 4.25 (m, 2H), 4.60 (brs, 95
[N-(2-hydroxy-3-piperidino- | 1H), 7.60 (brs, 1H), 7.71 (d, 2H), 7.91
propyl)sulphamoyljanilino} | (d, 2H), 8.42 (t, 1H), 8.55 (s, 1H), 10.35
pyrimidine (brs, 1H)

5
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253333414t o -
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3 4-[N-(3-hydroxy-2,2- 0.72 (s, 6H), 2.45 (d, 2H), 3.06 (d, 2H), 259
dimethylpropyl)sulphamoyl} 4.37 (t, 1H), 5.83 (s, 2H), 6.57 (d, 2H), 6.85
aniline (t, 1H), 7.40 (d, 2H)
4 4-[N-(3-methoxypropyl) 1.60 (m, 2H), 2.95 (g, 2H), 3.20 (s, 3H), 244
sulphamoyl]aniline 3.30 (t, 2H), 4.10 (brs, 2H), 4.90 (brt, 1H),
6.60 (d, 2H), 7.55 (d, 2H)
5 4-[N-(2-methoxyethyl) 2.80 (q, 2H), 3.15 (s, 3H), 3.30 (t, 2H), 5.85 | 230
sulphamoyl]aniline (brs, 2H), 6.60 (d, 2H), 7.10 (t, 1H), 7.40
(d, 2H)

6 4-(N-allylsulphamoyl)aniline | 3.30 (t, 2H), 5.00 (d, 1H), 5.10 (d, 1H), 5.65 | 212
(m, 1H), 5.85 (s, 2H), 6.40 (d, 2H), 7.20 (t,
1H), 7.40 (d, 2H)

7 4-[N-(2-piperidinoethyl) 1.30 (brm, 2H), 1.40 (brm, 4H), 2.25 (brm, | 283
sulphamoyl]aniline 6H), 2.70 (brt, 2H), 5.85 (s, 2H), 6.60 (d,
2H), 6.80 (brs, 1H), 7.40 (d, 2H)
8 4-(N-n-pentylsulphamoyl) 0.80 (t, 3H), 1.20 (brm, 4H), 1.35 (brm, 242
aniline 2H), 2.80 (q, 2H), 4.10 (brs, 2H), 4.40 (t,
1H), 6.60 (d, 2H), 7.45 (d, 2H)
9 4-[N-(2,2,2-trifluoroethyl) 3.50 (m, 2H), 5.90 (brs, 2H), 6.60 (d, 2H), | 254
sulphamoyl]aniline 7.40 (d, 2H), 8.00 (brt, 1H)
5 Method 10

N-(2-Methoxyethyl)-N-methyl-4-nitrobenzenesuiphonamide
A stirred solution of triethylamine (2.4ml, 17.23mmol) and N-(2-methoxyethyl)

methylamine (1.5g, 16.85mmol) in DCM (20ml) was cooled in an ice/water bath. A solution
of 4-nitrobenzenesulphonyl chloride (3.2g, 14.45mmol) in DCM (20ml) was added dropwise.



U& ()-L! 10% U& ()- 10% U& () - Mp10% U& () - ==: >>>>?dEnbC 10" Oy 10%

U& ()-S/10% U& ()---10% U& ()-+ 110% U& ()- LL*- 10% U& ()-(10%

U& () - 25208 0@RGERIE: / 10 U 10 U 10% U8 () - L9Z10% U&' () - 7MVB&@ReBogifoss 510%
U& ()-F4:110% U& ()-210% U& () - GRAA@AAIBUSL/ 'y #109% (& ()-f!ly

#109% U(U& () -Tly #10% u(u& ()-fF s10%6&-()-, 10% U& ()-s10% U& ()- 10
WBCCC+DDEr EaBL/ 1y #10, F'10% U& ()-110% U& ()-"10% y& ()-"10%

c
' () - 3: ThOPénbifon( wad stirrefl FoA dueliduf Dhefcoﬂﬁlﬁﬁﬂﬁ@&eindvpd #Hidthe hikeid&stirred fott 10%
C()-(-#10% & ()-&"10% U& ()-# 10‘VU&8)-' 1(11) jececeee . 'Oy
109 further 3 hours. The reaction mixture was washed with lM hydroc oric acid (40ml), water

(30ml) and then brine. The volatiles were evaporated to give the title compound (3.8g). M/z:

245.

Methods 11 - 14
Using the procedure of Method 10 starting from 4-nitrobenzenesulphonyl chloride and

the appropriate commercially available amine the following compounds were prepared.

Meth | Compound Name m/z
11 N-(2-Diethylaminoethyl)-4-nitrobenzenesulphonamide 302
12 N-(2-Diethylaminoethyl)-N-methyl-4-nitrobenzenesulphonamide 316

Meth | Compound Name NMR - m/z

13 4-Nitro-N-(2- 1.35 (brs, 1H), 1.72 (brm, SH), 2.85 (brs, 2H), | 314
piperidinoethyl) 3.09 (brt, 2H), 3.26 (brq, 2H), 3.35 (brm, 2H),
benzenesulphonamide 8.10 (4, 2H), 8.41 (d, 2H), 8.55 (brt, 1H)

14 4-Nitro-N-(3- 1.33 (brt, 2H), 1.40 (m, 4H), 1.51 (m, 2H), 328
piperidinopropyl) 2.18 (brt, 6H), 2.82 (t, 2H), 8.02 (d, 2H), 8.41
benzenesulphonamide (d, 2H)

10
Method 15

N-Methyl-4-nitro-N-(3-piperidinopropyl )bé:nzenesulphonamide
4-Nitro-N-(3-piperidinopropyl)benzenesulphonamide (Method 14; 1g, 3.06 mmol) was

stirred under nitrogen at ambient temperature. Sodium hydride (60% dispersion in mineral oil)

15 (122mg, 3.05Smmol) was added in portions. The reaction was stirred for 10 minutes, then
iodomethane (210ul, 3.38mmol) was added dropwise. After 2 hours, added extra sodium
hydride (<30mg) was added, and the reaction was stirred for 15 minutes, then stood overnight.
Volatiles were removed by evaporation, water (20ml) was added and the solution was
extracted with ethyl acetate (2x 30ml). The organic layers were combined, washed with water

20 and the volatiles evaporated to give the title compound (830 mg). NMR: 1.34 (m, 2H), 1.45
(m, 4H), 1.60 (quintet, 2H), 2.19 (m, 2H), 2.24 (m, 4H), 2.72 (s, 3H), 3.02 (t, 2H), 8.02 (d,
2H), 8.40 (d, 2H); m/z: 342.
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5 pressure. The catalyst was removed by filtration and the volatiles evaporated to give the title
compound (3.2g). M/z: 245.

Methods 17-20
The following compounds were prepared using the procedure of Method 16.

Meth | Compound Name m/z | SM

17 4-[N-(2-Diethylaminoethyl)sulphamoyl]aniline 272 | Meth 11
18 4-[N-(2-Diethylaminoethyl)-N-(methyl)sulphamoyl]aniline 286 | Meth 12
191 4-[N-(3-Piperidinopropyl)sulphamoyl]aniline (hydrochloride) 298 | Meth 14
201 4-[N-(Methyl)-N-(3-piperidinopropyl)sulphamoyl]aniline 312 | Meth 15

(bydrochloride)

10 ' Reduced in 1M hydrochloric acid / ethanol

Method 21
1-Nitro-4-[4-(phthalimido)butylsulphide]phenyl
4-Nitrothiophenol (1.9g, 12.26 mmol) was stirred in DMF under nitrogen and cooled

15 (ice/water bath). Sodium hydride (60% dispersion in oil: 400mg, 10mmol) was added in

portions and the mixture stirred for 10 minutes. N-(4-bromobutyl)phthalimide (2.8g, 9.93

mmol) in DMF (10ml) was added and the reaction was heated at 90°C for 1.5 hours, cooled to

room temperature and stood overnight at ambient temperature. Volatiles were removed by

evaporation, water (20 ml) was added and the solution was extracted into ethyl acetate (50 +
20 25 ml). The organic layers were combined, washed with water (20ml) and brine, dried and the

volatiles evaporated. The resulting gum was triturated twice with isohexane. The solvent was

decantated to give the title compound as a solid (3.8g). NMR: 1.64 (m, 2H), 1.74 (m, 2H),

3.12 (t, 2H), 3.60 (t, 2H), 7.45 (d, 2H), 7.81 (m, 4H), 8.06 (d, 2H).

25
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22 | {-Nitro-4-[3-(phthalimido) 1.97 (quin, 2H), 3.18 (¢, 2H), 3.71 (t, 2H), | 342
propylsulphidelphenyl 7.49 (d, 2H), 7.71 (m, 4H), 8.10 (d, 2H) (ED)
Method 23

5 1-Nitro-4-[4-(phthalimido)butylsulphonyliphenyl
A solution of chromium(VI)oxide (3.5g, 35.0 mmol) in water (3ml) and glacial acetic
acid (12.5 ml) was added dropwise over 15 to 20 minutes to a solution of 1-nitro-4-[4-
(phthalimido)butylsulphide]phenyl (Method 21; 3.5g, 9.83 mmol) in glacial acetic acid
(17.5ml) heated at 90-100°C. The mixture was then heated at 100°C for 3.5 hours. The
10 reaction was cooled and poured onto crushed ice (250g). The solid was collected by filtration
and washed with water. The solid was dried by azeotroping with methanol 3 times to give the
title compound (3.4g). M/z: 389.

Method 24

15 1-Nitro-4-[3-(phthalimido)propylsulphonyl]phenyl

1-Nitro-4-[3-(phthalimido)propylsulphide]phenyl (Method 22; 600mg) was dissolved

in DCM (20ml) and methanol (1ml). 3-Chloroperbenzoic acid (70%; 1.4g) was added in
portions over 10 minutes. After 75 minutes DCM (10ml), saturated sodium bicarbonate
solution (10ml) and water (10 ml) was added and the solution was stirred for 20 minutes

20 before additional saturated sodium. T and the organic layer was separated and washed with
water and brine, dried and evaporated to dryness to give the title compound (795mg). NMR:
1.90 (m, 2H), 3.55 (m, 2H), 3.64 (t, 2H), 7.81 (s, 4H), 8.17 (d, 2H), 8.41 (d, 2H)

Method 25
25 1-Nitro-4-(4-aminobutylsulphonyl)phenyl
1-Nitro-4-{4-(phthalimido)butylsulphonyl]phenyl (Method 23; 3g, 7.73 mmol) was
heated at 90°C in acetonitrile (30ml) and methanol (10ml). Hydrazine hydrate (0.76ml, 15.7
mmol) was added and the reaction was heated for 1.5 hours, then cooled, and stood overnight

at ambient temperature. The resulting solid was removed by filtration and washed with
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temperature and stirred for a further 30 minutes. Morphohne (20801, 2.36mmol) and
triethylamine (33001, 2.36mmol) in dry THF (1ml) were added and the resulting mixture was
20 stirred at room temperature for 12 hours. The precipitate was removed by filtration and the
filtrate evaporated to give the title compound as a pale yellow solid (570mg, 78%). NMR:

1.30 (s, 9H), 3.52-3.58 (m, 4H), 3.60-3.67 (m, 4H), 8.00 (s, 1H), 8.21 (brs, 1H); m/z: 299.

Methods 33-54
25 The following intermediates were prepared using the procedure of Method 32 starting
from 2,4-dichloro-5-chloroformylpyrimidine (Method 31), r-butylamine and amines.
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49 5-N-t-butylcarbamoyl-2-chloro-4-(tetrahydrofur-2-ylmethylamino)pyrimidine | *
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54 5-N-t-butylcarbamoyl-2-chloro-4-(2-methoxycarbonylethylamino)pyrimidine | 315

Products were purified by chromatography eluting with DCM/methanol (100:0) increasing in
polarity to (95:5).
2NMR: 1.35 (s, 9H); 2.5 (m, 2H); 1.8 (m, 2H), 3.35 (m, 1H), 3.54 (m, 1H), 3.65 (m, 1H), 3.77
5 (m, 1H), 4.0 (m, 1H), 7.95 (s, 1H) 8.48 (s, 1H), 9.96 (m, 1H).
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to room temperature and the volatiles evaporated, and e residue azeotroped with toluene, to
yield the title compound as a brown solid (425mg). NMR: 3.66-3.74 (m, 4H), 3.85-3.93 (m,

4H), 8.63 (s, 1H); m/z: 225, 227.

Method 56

10 2-Chloro-5-cyano-4-ethylaminopyrimidine.

5-N-t-Butylcarbamoyl-2-chloro-4-ethylaminopyrimidine (Method 34; 255mg,

1.00mmol) and thionyl chloride (24001, 3.29mmol) in toluene (2 ml) was heated at 90°C for
15 hours. The mixtures were allowed to cool to room temperature, silica was added and the
volatiles were evaporated. The residue was purified by chromatography eluting with

15 DCM/methanol (100:0) increasing in polarity to (97:3) to give the title compound (86mg).
NMR: 1.12 (t, 3H), 3.39 (m, 2H), 8.52 (s, 1H), 8.55 (brs, 1H).

Methods 57-66
The following compounds were prepared using the procedure of Method 56 from the

20 appropriate pyrimidine starting material.

Meth | Compound Name NMR m/z SM
57 2-Chloro-5-cyano-4-(2- 0.86 (d, 6H), 1.93 (m, 1H), 211 Meth
methylpropylamino)pyrimidine 3.18 (t, 2H), 8.51 (s, 1H), 8.58 33
(brs, 1H)
58 2-Chloro-5-cyano-4-(2- 3.64 (bt, 1H), 3.73 (bt, 1H), Meth
fluoroethylamino)pyrimidine 449 (t, 1H), 4.64 (t, 1H), 8.57 35
(s, 1H), 8.70 (brs, 1H)
59 2-Chloro-5-cyano-4-(3- 1.09 (t, 3H), 1.77 (m, 2H), Meth
ethoxypropylamino)pyrimidine 3.34-3.48 (m, 6H), 8.46 (brs, 36
1H), 8.53 (s, 1H)
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101 2-Chloro-5-cyano-4-(3,5-dimethylpiperidino)pyrimidine Meth 85
102 | 2-Chloro-5-cyano-4-[4-(2-methoxyethyl)piperazin-1-yl]pyrimidine Meth 86
103 | 2-Chloro-5-cyano-4-(4-methylpiperazin-1-yl)pyrimidine Meth 87
104 2-Chloro-5-cyano-4-(4-isopropylpiperazin-1-yl)pyrimidine Meth 88
105 2-Chloro-5-cyano-4-[(4-ethylsulphonyl)piperazin-1-yl]pyrimidine Meth 89
106 2-Chloro-4-(4-ethoxycarbonylpiperazin-1-yl)-5-cyanopyrimidine Meth 90
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Method 111
5-Cyano-4-ethylamino-2-[4-(fluorosulphonyl)anilino]pyrimidine
5 2-Chloro-5-cyano-4-ethylaminopyrimidine (Method 56; 6.35g, 34.88mmol) and

sulphanilyl fluoride (6.11g, 34.88mmol) in 2-butanol (120ml) were heated at 95°C for 4 hours
and then stirred at ambient temperatures for 48 hours. The volatiles were evaporated and the
residue triturated with ether to give the title compound (10.46g, 93%). NMR: 1.20 (t, 3H),
3.45 (m, 2H), 8.00 (d, 2H), 8.13 (d, 2H), 8.41 (s, 1H), 10.52 (s, 1H); m/z: 321.
10
Method 112-113
The following compounds were prepared using the procedure of Method 111 from the

appropriate pyrimidine starting material.
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#10% $:5&'(4-2,)38ramal) web addexmpicklydropavise and jhe sp gtinged 9Lrowmem&r@u(9 for

24 hours. The mixture was acidified to pH 1 with 2M hydrochloric acid and extracted with
DCM (2 x 30ml). The combined organic extracts were dried with sodium sulphate, filtered

and the volatiles removed by evaporation. The resulting yellow oil was purified by

chromatography on silica eluting with DCM/methanol (100:0) increasing in polarity to (99:1)
10 to give the title compound as a pale yellow solid (2.5g, 32%); NMR (CDCI3) 2.65 (m, 1H),

2.80 (t, 1H), 3.10 (m, 2H), 3.50 (m, 1H), 5.08 (brs, 1H), 8.08 (d, 2H), 8.38 (d, 2H); m/z: 257.

Method 117
4-[N-(2-Hydroxy-3-piperidinopropyl)sulphamoyllnitrobenzene
15 4-[N-(2,3-Epoxypropyl)sulphamoyl]nitrobenzene (Method 116, 1g, 3.88mmol) and
piperidine (0.34g, 4mmol) in 1-propanol (75ml) were heated at reflux for 20 hours. The
mixture was cooled and the solvent evaporated. The resulting yellow oil was triturated with
diethyl ether collected by filtration and dried under vacuum to give the title compound 1.2g
(90%). NMR : 1.26 - 1.50 (m, 6H), 2.10 - 2.28 (m, 6H), 2.70 (dd, 1H), 2.90 (dd, 1H), 3.55 (m,
20 1H), 8.04 (d, 2H), 8.40 (d, 2H); m/z: 344.

Method 118
4-{N-(2-Hydroxy-3-piperidinopropyl)sulphamovyl]aniline
Ammonium formate (1.1g, 17.46mmol) followed by a slurry of 10% palladium on

25 carbon catalyst (0.7g) in ethanol was added in portions to a suspension of 4-[N-(2-Hydroxy-3-
piperidinopropyl)sulphamoyl]nitrobenzene (Method 117; 1.2g, 3.5mmol) in ethanol (100ml).
The mixture was heated at reflux under nitrogen for 2 hours. The mixture was cooled and the
catalyst was removed by filtration through diatomaceous earth. The filter pad was washed
with ethanol and the combined filtrates were evaporated. The residue was triturated with

30 diethyl ether, collected by filtration and dried, to give the title compound (0.93g, 85%) as a
pale green solid. NMR : 1.3 - 1.5 (m, 6H), 2.10-2.32 (m, 6H), 2.60 (m, 1H), 2.75 (m, 1H),
3.52 (m, 1H), 4.50 (brs, 1H), 5.85 (s, 2H), 6.59 (d, 2H), 6.98 (brs, 1H), 7.39 (d, 2H); m/z: 314.
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' 5 The following illustrate representative pharmaceutical dosage forms containing the

compound of formula (I), or a pharmaceutically acceptable salt or ir vivo hydrolysable ester

thereof (hereafter compound X), for therapeutic or prophylactic use in humans:-

(a): Tablet I mg/tablet
Compound X 100
Lactose Ph.EBur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0

(b): Tablet I1 mg/tablet
Compound X 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0

{c): Tablet IT1 mg/tablet
Compound X 1.0
Lactose Ph.Bur 93.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesium stearate ' 1.0
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(e): Injection I (50 mg/ml)
Compound X 5.0% wiv

1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv

Water for injection to 100%

(®): Injection IT 10 mg/ml
Compound X 1.0% wiv

Sodium phosphate BP 3.6% wiv

0.1M Sodium hydroxide solution 15.0% viv

Water for injection to 100%

(2): Injection 11 (1mg/ml,buffered to pH6)
Compound X 0.1% wiv

Sodium phosphate BP 2.26% wiv

Citric acid 0.38% wiv
Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

Note

The above formulations may be obtained by conventional procedures well known in

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for

example to provide a coating of cellulose acetate phthalate.

()-
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or R® and R* together with the nitrogen to which they are attached form a heterocyclic

ring optionally substituted on carbon by one or more M; wherein if said heterocyclic ring
20 contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
Q
B is selected from Cy.galkyl, C;.¢alkenyl, C,.¢alkynyl, Cs.scycloalkyl,
Cs.scycloalkylCy_galkyl, phenyl, a heterocyclic group, phenylCy6alkyl or
(heterocyclic group)Ci.galkyl; wherein B may be optionally substituted on carbon by one or
25 more D; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from G;
E is -C(0)-, -NR*C(0)-, -C(O)N(R"~, -S(O),-, -SO,NR?- or -N(R*)SO,-; wherein
R" is hydrogen or C;alkyl optionally substituted by one or more D and r is 1-2;
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10 is O to 2; wherein D may be optionally substituted on carbon by a group selected from V;
V is selected from hydroxy and dimethylamino; and
G is selected from C;4alkyl;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

15 4. A compound of formula (I) as claimed in any one of claims 1 - 3 whereingis 1 ora

pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

5. A compound of formula (I) as claimed in any one of claims 1 - 4 wherein R3is
hydrogen or Cj.salkyl; wherein R® may be optionally substituted by one or more M; and
20 R* is Cy.¢alkyl, Cy.¢alkenyl, Cy salkynyl or Cs.scycloalkyl; wherein R* may be
optionally substituted by one or more M;
or R® and R* together with the nitrogen to which they are attached form a heterocyclic
ring optionally substituted on carbon by one or more M; wherein if said heterocyclic ring
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
25
M is independently selected from halo, cyano, hydroxy, C;.salkyl, C;.salkoxy,
N,N-(C,.¢alkyl),amino, Cgalkoxycarbonyl, Cs.scycloalkyl or a heterocyclic group; wherein M
may be optionally substituted on carbon by a group selected from P;
P and X are independently selected from hydroxy and methoxy; and
30 Q is selected from Cj4alkyl, Ci4alkylsulphonyl or Cj4alkoxycarbonyl; wherein G may
be optionally substituted on carbon by one or more X;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
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R? and R* together with the nitrogen to which they are attached form isobutylamino,

ethylamino, 2-fluoroethylamino, 3-ethoxypropylamino, butylamino, 2,2,2-trifluoroethylamino,
3-morpholinopropylamino, cyclopropylamino, cyclopropylmethylamino, cyclohexylamino,
tetrahydrofur-2-ylmethyl, 2-dimethylaminoethylamino, cyanomethylamino, pyrid-3-

30 ylmethylamino, butoxycarbonylmethylamino, 2-(methoxycarbonyl)ethylamino, 2-
hydroxyethylamino, methylamino, 2-propynylamino, 2-methoxyethylamino, 2-imidazol-4-
ylethylamino, 2-(2-hydroxyethoxy)ethylamino, 2,3-dihydroxypropylamino, 2,2-
dimethyldioxolan-4-ylmethylamino, propylamino, N-methyl-N-allylamino, N-methyl-N-
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10 7. A compound of formula (I) selected from:
5-Cyano-4-p-butylamino-2-(4-mesylanilino)pyrimidine;
5-Cyano-4-ethylamino-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino } pyrimidine;
5-Cyano-4-ethylamino-2-{4-[ N-(3-methoxypropyl)sulphamoyl]anilino } pyrimidine;
5-Cyano-4-cyclopropylamino-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino } pyrimidine;

15 5-Cyano-4-cyclopropylamino-2-{4-[N-(3-methoxypropyl)sulphamoyl]anilino }pyrimidine;
5-Cyano-4-cyclopropylamino-2-[4-(ethylsulphonyl)anilino]pyrimidine;
5-Cyano-4-cyclopropylamino-2-(4-mesylanilino)pyrimidine;
5-Cyano-4-ethylamino-2-[4-(N-methylsulphamoyl)anilino]pyrimidine;
5-Cyano-4-cyclopropylamino-2-{4-[N-(2-methoxyethyl)-N-(methyl)sulphamoyl]anilino }

20 pyrimidine; and
5-Cyano-4-(ethylamino)-2-(4-ethylsulphonylanilino) pyrimidine;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

8. A pharmaceutical composition which comprises a compound of the formula (I), or a
25 pharmaceuntically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one of

claims 1-7 in association with a pharmaceutically-acceptable diluent or carrier.

9. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as claimed in any one of claims 1-7 for use as a medicament.

30
10.  The use of a compound of the formula (I}, or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof, as defined in any one of claims 1-7 in the manufacture of a
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medicament for use in the production of a cell cycle inhibitory (anti-cell-proliferation) effect

in a warm-blooded animal such as man.

11. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effect in a
warm-blooded animal, such as man, in need of such treatment which comprises administering
to said animal an effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt or in vivo hydrolysable ester thereof as claimed in any one of claims 1-7.

12. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one of
claims 1-7 in association with a pharmaceutically-acceptable diluent or carrier for use in the

production of a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal

such as man.



