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invention relates to pyrimidine derivatives, or pharmaceuti calllyJaceeptlfBl e
salts or Wbr}m)@&g, hydr ol ysabl e esters thereof, which possess cell-cycle
inhibitory activity and .are 5 accordingly useful for theilfCT/GB01/030684

~anti-cell-proliferation (such as anti-cgncer) activity and are therefore
useful in nethods of treatnment of the human or animal body. The invention
also relates to processes for the manufacture of said pyrimdine

derivatives, to pharnmaceuti capyRAWIOME bERR/AGAESI Ni ng them and to their
use in the manufacture of medi canents of use in the production of an

anti-cell-proliferation effect in a warm bl ooded ani mal such as nman. 10 A
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~ tumours. Moreover, CDKs appear to be downstream of a number of oncogene signalling |
20 pathways. Disregulation of CDK activity by upregulation of cyclins and/or deletion of
- } 3 ~ endogenous inhibitors appears to be an important axis between mitogenic signalling pathways
' and proliferation of tumour cells. ' | | ' |

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly

inhibitors of CDK2, CDK4 and/or CDKS6 (which operate af 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
~ maramalian cancer cells. _

Th¢ present invention is based on the dispovery that certain pyrimidine compounds o
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and
CDKS, and thus pbssess anti-cell-proliferation properties. Such properties are expected té be

30 of value in the treatment of disease states associated with aberrant cell cycles and cell

proliferation such as cancers (solid tumours and leﬁkemias), fibroproliferative and

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



WD 02/ 04429 PCT/ GB01/ 03084 _2, acute and chroni c nephropat hi'es, at her oma,
at heroscl erosis, arterial restenosis, autoi nmune diseases, aciitdaruagy 2005
chronic inflammti on, bone di seases and. ocul ar di seases with retinal

vessel prWPi0R@#42i on. Accordingly, the present invention muviHes03as4 C
conpound of formula (1): NC wherein: R is halo, nitro, cyano, hydroxy,
~am no, carboxy, carbanoyl, nercapto, c1- %al kyl, C2-6al kenyl or

C2-6al kynyl ; 10 is 0-4; wherein the values of R mmy be the sane or
- di f f er entecutR2n{l shronkquirephoopathiss, atheromapatRedSsclemsissarferial reakasas, Autdignvaleues
of R2 ma)ali)e t he sane or different;, and wherein p + 1-5; R3 is hydrogen,
G 6al kylUsesss gasand chresic pliapynationgbonegliscases andioryler digprseewith Retindhy 15
be opti oRaldey m@&%ﬁgﬂgt ed on carbon by. one or nore M R4 is Cl-6al kyl,
. C2- 6al kenyl , %Z_Ga ynyl, C3-$cycl oal kyl or heterocyclyl; wherein R4 may
be optional |y Aecbsdingly} te phyernniventiomprfovidds awoaiRuAd bf fobate et erocycl yl
~contains an -NH noiety that nitrogen nay be optionally substituted by a
group selected fromZ; or R3 and R&tog her with the nitrogen to which
they are attached forma heterocyeli i11g=gpti onal |y substituted on
carbon by one or nore M whereinljf said hgterocy@®%,c ring contains an
-NH noi ety that nitrogen naé@ ildnal | v sdbstituted by a group sel ected
fromB is selected fromCl-6 yl, |C2-6al kenyl , (32- 6al kynyl ,
C3- &cycl oal kyl ; C3_scycl oal kyl C1-g&kyl, phenyl, a het er ocyclic group,
phenyl 814al kyi or 25 (heterocycl iR group) C1- 6al kyl; wherein B may be
~optionally substituted on carbon by oneéﬁr- nore D, and wherein if said
heterocyclic group-contains an -NH noietly that nitrogen may be optionally
substi t utwd@drdiy: a group selected fromG Eis -C(O-, -NRa)C(O)-, ' Ay
-(ONRa)-, -§(0OS--, -SEN(Ra)- or -N(Ra)S02-; wherein Ra is hydrogen or’
Cl_6al kyl opt iriahple, sies cyanos kededsy, amincp carboxyg cErbamdyl; niescapta? Cy kdlkgpnuary
2005 V\OCOZQI%E%@Q ggTélEBO}/ 03084 -3 D is. independently selected fromhalo,
nitro, cydfio, hydFf oy T | uor omet hyl | S , |

10 . P is 0-4; wherein the values of R' may be the same or different;

' R? is sulphamoyl or a group B-E-;
7' q is 0-2; wherein the values of R? maybc the same or different; and wherein p + q =
1-5;- |
| R? is hydrogen, Cy.¢alkyl, Caalkenyl, Cy.salkynyl or Csscycloalkyl: wherein R® may
15 be optionally substituted on carbon by one or more M; |
R* is Cihsalkyl, Cy.galkenyl, Cz;eal_l_{ynyl, Cg_gcycloalkyl or heterocyclyl; wherein R*
may be optiof;ally'substituted by one or more M; wherein if said heterocyclyl contains an
- -NH- moiety that nitrogen may be optionally substituted bya g’roﬁp selected from Z;
or R® and R* together with i:he nitrogen to which they are attached form a heterocyélic
20 ring optionally substituted on carbon by 0ﬁ¢ or more M; wherein if said heterocyclic ring
' contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
Q; | - |
B is selected from C;.salkyl, Cz-Galkenyl, Cy.salkynyl, Cageycloalkyl,
Cs.scycloalkylC galkyl, phenyl, a'heterocyclic group, phenylCy.salkyl or
25 (beterocyclic 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; | | _ |
- Eis -C(O)-, -NRHC(0)-, -C(O)N(R“)—; -5(0);-, -SONR™- or -N(R?*SQ,-; wherein
R" is hydrogen or Cy.¢alkyl optionally substituted by one or more D and r is 1-2; .



= trifluoronethoxy, am no, carboxy, carbanoyl, mercapto, sul phanoyl,
Cl- 6al kyl , C2-6al kenyl C2_6al kynyl, Cl1_6al koxy, Ci-6al kanoyl 11 January 2005
Cl1- 6al kan% N- ( Cl1- 6al kyl ) am no, N N- ( Cl1- 6al kyl ) zami no, C
- 6al kanoyl am no, I\I—(Cl 6al kyl ) car bamoyl ,” S NN-(Cl _6al kyl )ZCIHFTMGWNM
-Cl. 6al kyl S(O)a wherein a is 0 to 2, Cl._Gal koxycar bonyl ,
N- ( Cl- 6al kyl ) sul phanoyl and NN ( CL. 6al kyl ) 2sul phanoyl ;, wherein D may be

opti | t; Vi M ndependent |
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group; wherein Mmay be optionally substi SHCBYBhe or more P;
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ni trogeng substituted by a group selectéed fromT,; P X and
V are i n Y & ?rféﬁrlg%qa@%/r&or@gﬁ] al 0, nitro, cyano, hydr oxy, |
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In this spec nalf’H@eP@dﬁnﬂiaﬁ’reIkﬂﬁedfrcnnlhahemnbod:y:unelh}ahr@m and branched

~ch I di d | kyl h
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" Cl- 6al kefhyl, inethonpleshd@ydadetsl | aceiehy Sﬁétﬁ?/lhlmrw eyl amn%é Ql%@tﬁ’l¥ ami@nd t - butyl :
However,dl tgferenc%g to i ndividual al kyl groups”suc I' are
~speci fic'f ylaming, NemethylitetbHamined asesrlsmom, Nﬂh@thﬂnatbambydr ﬂnﬁﬁﬁciﬁamoyl

i ndi r oups Janu 2005 WD 02/04429
PCT) ggg 5 OBOW%%@JIQV% clﬁgtlhyﬂ Dakidy, JV—methyf‘}\Iyeﬂlylcarbamoy} methylthio,
5 ethylthio, methylsulphmyl ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
T | ethoxycarbonyl N~methylsulphamoy1 N—ethylsulphamoyl N, N-dlmethylsulphamoyl

- N,N-diethylsulphamoyl or N—methyl-N-ethylsulphamoyl and

G, Q, T and Z are 1ndependently selected from Cj4alkyl, C;4alkanoyl,
25 Cyqalkylsulphonyl, C;4alkoxycarbonyl, carbambyl N~(C14a1ky1)éarbamoyl
"N.N-(C,. 4alky1)carbamoy1 benzyl benzyloxycarbonyl benzoyl and phenylsulphonyl wherein
G,Q and T may be independently optionally substituted on carbon by one or more X;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

In this specification the term “alkyl” includes both straight and branched chain alkyl
30 groups but references to individual alkyl groups such as ‘;propyl” are specific for the straight
chain version only. For example, “C. galkyl” includes C 14alkyl, Cysalkyl, propyl, isopropyl
and t-butyl. However, references to individual alkyl Uroups such as ‘propyl’ are specific for

the straight chained version only and references to individual branched chain alkyl groups




-4 such as “isopropyl' are specific for the branched chain version only. A
simlar convention applies to other radicals, for exanple 11 January 2005
"phenyl G _6al kyl " incl udes: phenyl C1_4ai kyl, benzyl, 1-phenylethyl and

2- phenyl| ewi\az/0488e term "hal 0" refers to fluoro, chloro, bpomgganekokpdo.
Where optional substituents are chosen from"one or nore" groups it is to
be 5. understood that this definition imdudes all substituents bei ng chosen
fromone of the specified groups or the substituents being chosen fromtwo
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"heterocyclic group” is a saturate a I at ed,
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.ch t h 5
Cpoct 17 chiBCinld, eGP g e ger&ilnmm@m pogaipengtvbnal |y be
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- formthe S--oxi More préferably’a
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whi ch thlaj%/%?{aée attached. forma __heterocyclic ring" said "heterocyclic ring"

is a sat Qp orpiirpgen ligked o2 orHa-eaowm capgptignally be replaced by a -C(0)- and a ring
' sulphur atom may be optionally oxidised to form the S-oxides. In another aspect, preferably a

a

| “heterocyclic group™ is a saturated, partially saturated or unsaturated, monocyclic ring

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

25 oxygen, it may, unless otherwise specified, be carbon or mtrogen linked, a -CHa,- 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 pyrfolidinyl. Particularly a
“heterocyclic group” is tetrahydrofuryl or morpholilio. In another aspect of the invention,

30 particularly a “heterocyclic group” is mo'rpholino, tetréhydrofuryl, piperidinyl, pyridyl,
imidazolyl, piperazinyl, pym)lidinyl, triazolyl, dioxanyl and dioxolanyl.

Where “R* and R* to gether with the nitrogen to which they are attached form a. E

heterocyclic ring” said “heterocyciic ring” is a saturated, partiélly saturated or fully |
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bi cyclic ring containing 4-12 atoms, one atom of which is the Hidanoger2005
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the invention a "heterocyclyl"” 1s"a saturated-nonocycirc Tl nge'lgg fning 5
~or 6 at FrRicsPlWhetsrocelic graup” iseompholing, pipetidmenpyreaiidin tyl Q@fierazimul-phur or

oxygen, it ‘ ss .ot herwi se specified, be carbon or nitrogen |inked, a
-CH2 group %5%‘% Pg‘ﬁi’fll i %S@qugtﬁflggg@ %ib’”ﬁch@?@ coraningr4-h3 atouiseif whictt om

may Hé aplehstiak layom Sdhdienaeorh Qi - 0 de( s | n._anot her aspect of
the ‘i nvention a " het er ocycl yl* i(ggreH]?éS]ﬂl%@Paﬂ%egfﬁ%PmaXnu SRHIEVEE .

"Cl_6al RB9bky caben aretogen lifseiphemind -CIl--gbad kax\pabRARMe replaf Bide

-Cz_4al ko ar.bonyl hoxycar bonyl , . et hoxycarbonyl, ii- and ,
t - but ox ygﬁ)ﬁ 3ﬁ§ﬁ¥1ﬂgé§n§hﬁﬁ émdpay- %‘lﬁ%ﬁnﬁw gridisag F%é@lﬂrfﬁwh Sxaxideés)hBxamplasi

OpoXY of e " el 6alkanavi: ari ot incl: . i do. acet am.dq and
B o e ety 1 B e AT PR TPl B R, 2
i ncl ude tepmahelinglu 1 g Hboxdthiomeplydlinkl, @pmepipgtaziiyg Jetrd’ﬁ@ﬂ%?b%ﬁ*lﬁhi nyl,

' a

eth ubphinyl., nes and,.et hyl sul phonyl . Exanpl es of ' | S(Or
| yh l?.%n@ﬁdbne . Jrr' hlazohgpn_e}{ ll.n on aspegt of the ingc}:)ntion a “heterocyclyl” i>s/ a sgttuz'ated

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

I sulphur or 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-oxide(s). In another _aspect' of the invention a “heterocyclyl” is
- 25 tetrahydrofuryl.

An example of “Cysalkanoyloxy” is acetoxy. Examples of “C;salkoxycarbony]”
~in¢1ude C.aalkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, n- and r-butoxycarbonyl.
'Examples of “Cigalkoxy” include mefhoxy, ethoxjr and propoxy. Examples of

“Cl.salkanoylamino” include formamido, acetamido and propionylamino. Examples of
30 “Cy.6alkylS(0), wherein a is 0 to 2” include Cisalkylsulphonyl, methylthio, ethylthio, .

'-methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl. Examples of “Cr.salkylS(0),

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

Examples of ‘fCl.Galkanoyl” include Cgalkanoyl, propionyl and acetyl. Examples of




wherein r is 1-to 2" include nethylsul phinyl, ethylsul phinyl, nesyl and

- ethyl sul phonyl. Exanples of "G .6al kanoyl" include Cp-4al kanoyl Janpag®osay|
and acetyl. Exanples of 11 January 2005 WD 02/ 04429 PCT/ GB01/ 03084

"N Cl _6alw@loaonizno” i ncl ude nmet hyl am no and et hyl am no. Examp&es/a3bs+

"N, N- (C1- 6al kyl )2am no" i ncl ude di-N net hyl am no, - di - (N-et hyl )am no and
1V-et hyl : N-methyl ami no. Exanpl es of "G®-6al kenyl” are vinyl, allyl and

1- propenyl .. Exanpl es of "C2.6al kynyl" are ethynyl,. 1 propynyl and -

2- pr opy nW-Csaliylanginodinchude bt larfimblyt e Gigl4ias Ttmpley & :

N- (et hyjé& | phanoyl and.j[\l—éet hyl ) sul phamoyl . Exanples of ..

"N-(Cl_6 :%@zﬁmy JAB! inchipde thytesning. di-gshydjamyino andl N- (et hyl) N

L AT B B TR b gamoe

Exanpl esoffC,.¢a 1 Gle 6k 3 Ry b N kyl ) 2car bamoyl ,
~di met hyl am ncfcgtgg%nél an(kj, %10 %efo?zgﬁet hylpgiﬁ}glgcarx%o‘ig/eé%aanpl es of

"EX cs_$I c‘l‘M}&Ckgﬂlkyl hamlqyb”pa:rgp&qmet@)[gulfpbmnyyl_,andd\ygdm;mm@?n?ﬂdﬁﬁy?bmg@gy| o
a €S« " rocyclic,qr , " 1 nclude ri .met ,
ALt o (oISl U AS g Sl e I R A
" C3_$cycihaal a f 4IC Iag iyl et hyl ,
2-cycl gpr gp %gﬁ%@ﬁ{aﬂﬁ%hm@%ﬁ}ghﬁ%ﬁéﬁw NE g(glyéﬁu(gﬁ?g%g%@gﬁpﬁ%fnaceut ically
accept abNéCgaﬁlkylgﬁfarhamuﬁpmuﬂndlamﬁmdaﬂmmmrdtdﬂqﬂamﬁpcérbbnﬁxmm s &

I8

aci d- addif;i sal .t ~of " a conpound of the jnvention which is sufficiently

basi c, fc{&]\ﬁ &(‘é%@@?caéﬁa‘ﬁ%x d?% Nf(péﬁggﬂhfar\‘%@ﬁyls fligretisylagsioearbemyliandr gani c .

- Or  or g NinetAEtEk1ah ey ) ( (o] ] dr obrom . I ric,
phosphori cE ﬁﬁﬂ%ﬁ I-uoroggfgg’t- CEXE(’:IP?I% gpﬁs-sﬁgﬁ%@@a%ﬁ%@%&pﬁgp/@&gq{y sui t ab¥es:

_phar macegiiclapabbyl aad cgpivhbiye Bakiplasfof 4(teempuydlid g@upiOigailkgyaniign which is 207

suffici entrlgcﬁ',lactlhdi]% I's an_al kali_ netal salt, for exanple a sodium or
pot assi ubgTERtRethyl, Ssmemholaoprapylapd dgyamidarylethylo Exaalepoé a cal ci um or
magnesi usa.s - a ' a rgani ¢ _base which
affords a 3;%%1?%1?219@ E:Gai Elyi%%: g@&%ﬁ%&% t%’é"%‘%‘#ﬂwﬂ’% %i%p%&i]oé’r@g?&rowvy?aﬂ%
met hyl anéyedohedyletityhy| am ne, tri met hyl am ne, piperidi ne, norpholine or

tri s-i -hy(hogynset_h | )ami ne. 25 The conpounds of the formula (1) may be
admi nidtered froviadlerbarmesertcably gcenptablasitod aicompoundf dowmvention sefdrunan or

ani mal body, [ of th l.a (1.)....Exanples of pr.o-drugs
el ude TS B AOR PG eorldipd B (Y st spichiE R Ral BTG, o7 A
in vivo dnadipit.ysakldadditien sof with For®QuRE, ah ifdiarfi© bdHgnit |alid9fb?fe§£rﬁg%9 |
-car boxy or_ hydrox roup is, for exanple, a pharmaceutically acceptable
ester WWHOW@Q%&WQT%@B% pulphaic, gaospberic tr&ﬁ)utunmﬁ?ﬁt, diipig\or e acidcE t he

.palr ent a‘ﬁd@ti&'[ a Q\!li?a%l?é) Ilahar%%%:etu i%gl?y &Q%tg[ﬁg Sa % cl)tc E? clzclr}{pound of the invention which is

20 sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline

carth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an

~ organic base which affords a physiologically—acceptabie cation, for example a salt with
methylamine, dimethylamine, triméthylalﬁine, piperidine, morpholine or |
tris-(2-hydroxyethyl)amine. ‘ | | |

. 25 The compounds of the formula () may be administered in the form of a pro-drug-

which is broken ddwn in the human_ or animal body to give a corﬁpound of the forrﬁula @..

" Bxamples of pro-drugs include in vivo hydrolyéable esters of a cOmpound of the formula ().

| An in vivo hydrolysabl_c ester of a compound of the formula (1) 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 Cj.galkoxymethyl esiers for example methoxymethyl,

Crsalkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,



- -acceptabl e esters for carboxy include Cl_6al koxyrret hyl esters for exanple '
met hoxynet hyl,  Cl_6al kanoyl oxynmet hyl esters for exanpl e pi val dylawgryeadosl
_ phthali dy‘&Pﬁ@?@@ér bll January 2005 WD 02/04429 PCT/ GB01/ 03084 -7- :

C3.gcycl o onyl oxyCl. 6al k--yl esters for exanpl e [PCT/GB01/03084
- cycl ohexyl car bonyl oxyet hyl ; 1, 3-di ox_C)J]gn- 2-onyl met hyl esters for exanple
- 5-met hyl -1, 3-di oxol en- 2-onyl net hyl ; and® G - 6al koxycar bonyl oxyet hyl esters

for exang] t hoxycarponyl oxyet hyl and maybe forned at any carboxy
group i g%’%ﬁ%%ﬁ?ﬁ&ﬁ%@%ﬁ"? 1EUSYh GBS fenexemplsnl -tyelalicupicapdngibygabiie est er

of a conpawiekdén-? : i 4] ydr o group includes
i'norganic esters sﬁgﬁﬁﬁ%hﬁgﬁ%ﬁ%&g@@ eﬁ“%g}@l%giew Lfamimethylhand and |
rel ated Coslsxyeatbonioniotgbesters Eatektmple ILABHLRYMIER fb,y(?étﬁwa%hﬁ%a%f the ester
breakdown to.give the parent hydroxy group. Exanpl eg of a acyl yb§I kyl
et hers ir?EfPﬁ%gF%&Iﬁ%@ﬁﬁﬁ%@t@ﬁ@mp@pmfmshwepﬁmpi onyl oxy- met hoxy. A

. sel ect§ on of iR ayi Leester formne ps. 10 for hyd

S hehude.al kani Y8 HIERae Bl or B3 bFipolyl SR il Guconspiningia Tarcory
heny| acgoyp inclalek oy . gj il t -

iy car Doy e E R (o stch B Bhipnte (brg il BORSIHERY RS andypefaged

car barmat@8JPouUaHaVkich aninesali of the iamivo hydrobsieyEaks ddter HEXAIBWESo Bive

i ncl.ude. nor phol i no and pi perazin-1-yl~ | iﬂ}lek'ed'f rom

substi t n_benzoyl
aring #ﬁ?ﬁ& {rody §1Rw; Bxamples HyF-adogialivhethers irdud: acetoxgmethosy ticon of t he

benzoyl| 2 3Gimhéth O%@(g]ﬁ,; r 0, formul a (| have chiral centres
and/ or %eomet ri %Pf sonerciﬁ(?rm%g%? ésgelf{gag%ﬂngzzzvq V@?le oSt formipg grogppe

snderkk dedhydiaxy inblade nlkandyil henesyd oslRags@sylahl ical
'§ghaster eaﬂ sorre_;)s sz eonetri gﬁcr}ggpgrg th%t pggl?s&ggg?%%%zﬁﬁlh@gippgﬂ}acem’
At vi ty O e PR “toigYF 3lisyl spbonats eptpis), alindkdtarbaraoglandri ¢ fornms of the

conpoundg(&hix H,gmfl' H_/y t. pOosSsess nhibitory activity. _I.At
is al sot%ggeyundeﬁl%pgjo 'atuﬁg%a%%ﬁ@?tﬁ ggvgr%’g'{mes fdl‘{dgﬂawtﬂ qud) can

exi st i garosglacatyd.Exasnples df sabstinsie orttenfov] PidBdeSH i§& le,

hydr at ecli: &o{iﬁs.' It is to be wunderstood t3hat_ the | \1}21?1?? %lﬁf%ﬁ%r%géges al |
such sol Vated f et TS Wiog Hemses 8 mediylenerghiyi toohy 3-amtd-wotiion 3BthbGeRZE Ng! .,
i n angt Ebﬁ%‘ aspect, the present invention provides a conpound of formila NC
(‘1) wherern: 11 January 2005 L : :

Some compounds of the formula (I) may have chiral centres and/or geometric isomeric
centres (E- and Z- isomers), and it is to be understood that the inventi_on. encompasses all such
optical, diastergoisomers and géometric isomers that possess CDK inhibitory activity. -
| The invention relates to any and all tautomeric forms of the coinpounds of the formula

20 (I) that possess CDK nhibitory activity. |

It is also to be understood that certain compounds of the formula (@) can exist in

Mo

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess CDK
inhibitory activity. | | |

25 Accordingly, in another aspect, the present invention provides a compound of formula

N, N : :
N
| /E‘/\N!/ G (RI)P
NC ®2),

@

RB‘N"R4

®

wherein:



- one or nor e

WD 02/ 04429 PCT/ GB01/03084 Rl is halo, nitro, cyano, hydroxy, am no,

- carboxy, carbanoyl, -mercapto, Cl-6alkyl, C2-6alkenyl or C2.6alKykayuary®00s
'0-4; wherein the vaI ues of- Rl may be the same or different; R2 is

sul phanoWwO@r0H29roup B-E-; g is 0-2; wherein the val ues ameB(m)Gbathe
same or d‘ifferent; and wherein p +q 1-5 R3 is hydrogen, Cl-6alkyl,
.. C2_6al kenyl , - C2-6al kynyl or C3-scycl oal'_ﬁyl wherein said Cl-6alkyl; -

. .C2-6al kenyl , %_Gal kynyl O C3-8cycl oal kyl nmay be optiopally substi tut ed by

Isdaib, ]:l_ﬁt:(thyinm Gydr6my, kylino, @Hftﬁ)abrk@ﬂbﬂmoﬁﬁn&@h;:ﬁ N9 callyl,
C3- 8cyc|§§3ﬁ{elp; wh re said C -6al kyl, C2-6al kenyl kyn or

C3. 8cycl v yln%l'ﬁiifﬁ@ Bi’lr onal l'y substr tuted by one or nrore M or R3 and R4
together w t hythe4ni; [&.8Lta dforma heterocyclrc
ring optional Mﬁb%r&gg}eﬂakﬁlﬁégé@oﬁr}gﬁge B FOHERES wherein i f said

heterocycli ¢ Rf Bgulphanto3l fisa goup BEE-;moi ety that- nitrogen nay be optr onal l'y
substituted by a group selecte fro;n 15 Q B is selected from Cl-6al kyl,
C2- 6alkenyl , gi wyepin theyalyes/ef B amkyhe, the €8ns oy diffordink pnCivtBadii pl+ q phenyl
- a heter olc_gcl [ c gr oup,” phenyl Cl1-6al kyl or (heterocyclic group)Cl-6al kyl;
“wherein said Cl_6al kyl, C2-6al kenyl, C2-6al kynyl, C3-scycloal kyl,

C3- | oal k E,g@;gr . |
(h etS g)r/gc Ogl [ gkglréokg’g)wgléh%a ) a(rzeﬁ E%%ﬁlgﬁ%%lwg ggp‘?ﬁ%‘?gggﬁ n %5163@16 %y o(r) ne
or nore O-salliyll Cadalitesyln Co. fsallswlyhoﬂféj.@ydoylrkbrl maybeuptically satisinded bNbhe 601 ety

t hat nrtrol%e% may be optronally substituted by a group selected fromG E
-|s-C(O) ( AO0-, -(ONRa)-, -S(OS, -S2N(Ra) - or -N(Ra)SOZ-

wh Ra i sph D
:angrsl(?s 1- IZSRZ}Séd:Ij 2 ng g%ﬁrggﬂdﬁ% Je eclf[)c}dBc ékﬂawh&%h éjalléo)&1 633@1 m)r;:\
“hydr ox%/ Ct. eaiMehl v Cogalichy | o% clg gkayb]oHIMymbigﬁ?r Ee)@p?loﬁlﬂyl’sgbﬁt%rﬂé@ﬁyhhéi 6%4&1?%@1“ :
‘mercapto, Ssu a al-Ken a al KOX -

a - 6a|pkanoyl c?%?ﬁ”%ﬁ Rams?rhswlth rble(r@trpg@dpk%lylarheﬁ ére at%agqmmar hcydr@@éhc no,
Cl- 6al k Cl..6al b |

CL- 62! kamrhtiny btffnda Spbiuln Sbhaihe . Wt Gl Ok ) 2cat oay -

( Cl1- 6al kgonjasnd grhaiisyinorogkhbiMilGherfahkié dpsstanb @ﬂ@syllmted%ea Efdi‘lp@efé@ﬁéd BR&m

optionally substituted on carbon by a group sel ected fromV, 11 January
2005 ! 02/'04429 PCT/ GBO1/ 03084

B is selected from C,.¢alkyl, Cy¢alkenyl, Co. Galkynyl Cas. gcycloalkyl
Cs geycloalkylCy.galkyl, phenyl, a heterocyclic group, phenylC.gatkyl or
(heterocyclic group)C1_5alkyI; wherein said Cy.ealkyl, Co.galkenyl, Cg,ﬁalkynyl, Cs.geycloalkyl,
‘Cg-gcycloalkylcll_galkyl, phenyl, heterocyclic group, phenylC.galkyl or
20 (heterbcyclic group)Cj.galkyl are optionallyu substituted on carbon by one or more D; and
wherein if said heterocyclic group contams an NH— moiety that nitrogen may be optlonally
substituted by a group selected from G; | |
Eis —C(O)—, -NR*C(0)-, —C(O)N(Ra)—, -S(0)y~, ~SONRY- or -N(R*SO,-; wherein
Ris hydroocn or Cyalkyl optionally substituted by one or more D and r is 1-2 '
25 ~ Dis independently selected from halo, nitro, cyano, hydroxy, tnﬂuoromethyl
tnﬂuoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl C; galkyl, Co.galkenyl,
o Cogalkynyl, Cj.¢alkoxy, Cy.salkanoyl, C1-5a1kan0yloxy, N-(Cjgalkyl)amino,
N,N-(C)_galkyl),amino, Cj.salkanoylamino, N-(Cygalkyl)carbamoyl, '
N,N-(Cy.salkyl)carbamoyl, Ci.JgalkyIS(O),1 wherein a is 0 to 2, Cygalkoxycarbonyl,
30 N-(C ﬁalkyl)sulphamoyl and N,N-(Cy_alkyl);sulphamoyl; wherein D may be optlonally

substltuted on carbon by a group selected from v,



Mis i n_dependent |y selected fromhalo, nitro, cyano, hydr oxy,
trifluoronethoxy, amno, carboxy, carbanoyl, nercapto, sul phatydnuary 2005
. Ca_6al kyl_, 6al kenyl, C2_6al kynyl, Cl1.6al koxy, Cl_6al kanoyl, '
" Cl-6al kat%(i}%?(v% N-(Cl . 6al kyl)anmi no, NN-(CI_6al kyl ) 2ani noPCT/GB01/03084
- Cl1_6al kanoyl ammi no, N (Cl_6al kyl )car ba?)yl , NN-(CL1. 6al kyl ) 2car banoyl ,

1.

Cl _6alkylS(Oa 5 wherein ais 0 to 2, [ . 6alkoxycar bonyl ,

N- (C1_6al kyl )-sul phanmo NN- ( C1, fal ) 2sul phanoyl| C3_3cycl oal kyl, phenyl
or ‘a heter ocy@J ¥ @@PE‘%{?@W&?&W%’-B’éf%ﬁl’an@ngxdwxss (idudrometagxpn  carbon
by a gr : X I aj€.et erocyel i c grouyp contains

o N bR T mB A atho, iR B FIBGYE gt oo o
. sel ect ed-f.galvoxy; CpqatiaRoyin@; JdllaneylorglepeDdatkymes), acied, faem,halg, nitro,

cyano; hydrgxy, trifluyoromethoxy, 10 trifluoronethyl, am no,” carboxy,
car bamyél,-ﬁaﬁ@?v’EﬁﬁPH}O’ g’u@pﬁ@l’rﬂ%@’%ﬂ{“@hh_@lkyl)mblamyl,, Cretihp€(O),acet yl
ety A 2, RN A T DDy A G sotphamet,
N, N-di i neddoytloalichiapimiy] of btetoefdiy|sedip) amBisin Mha?bwfmd}kagggm}sﬁa{t@@ggyl :
nesyl, '

.. methylthiqg, ethylthio, nethylsul phinyl, -ethylsulphinyl,
- et hyl sul FHRARAY 2 Fobn sdscted Beml: and sheteioif peidristangdyclidgroap lophtains phaNy! |

N ety PR B trppv Rt RIRGRC bt et Goull Geded 1rom
Cl-4al kyl - CIP dad WametdepenGntiiadelecteditdh Qmy! nitdeleyhab) gﬁ% Hﬁiﬁ\ﬁtomethpxy,

' carbanoyl., N-(Cl _4al kyl)carbaroyl, N, N-(C L _4al kyl)carb y enzy
-~ benzy\bxyiBapIsERRI], areine cprboxycoapbramgilSubtohmoysulphanmbyl, 2ty dihyl, methoxy,

‘pyar mac ' accept abl al.t or,.an.n viv ydrol ysabl e ester thereof.
@ef err gegﬁdvx&?%ée%ﬂb “REY -‘ﬂ%t,%yfﬁg?n%ﬂhy??ﬂﬂﬁa= mﬁﬁ’é(?%%m‘f” i$thyleming, ch val ues nay

be used Nhely-/eBHHRREh& 8etPiaklind N nfth ARG v - j ms_or :

- enbodi nents _defi nglclsj hereian%tg‘aore or heyEei nag%;tyﬂe’wk%?g ebrag{g’% R is halo or

CL. 2al ky/.N-gimetisiearparedyd b gietRylcabafroyh Aomethiyl-Vrahyiearh@tibyl] methFRKio] cul ar |l y

R is fl . Or l.or.0.. Preferabl ) is 0-2; rein the values of Rl1 mm
be !t'he seg]%g or n&?%l%‘%lﬁf%wﬂ’ etk@;@pb%gﬁéqeaﬁ, ﬁtﬁﬁlsi\i\g’ﬁ@nﬂfkmﬂhoﬁwﬁmﬂas pect of g

prereranty g R Ry B B RE AR e B BN LT 2
wher ei n N,Xfe:?igﬁm;g@mmoﬂpr;ﬁ\_&;mt}e'l-l\t—datby]sﬂphammylgi fferent. Preferably when p
5 Znaar 51263 5nE_e1t 6 ahg TIaQee in ggaer}l%c Eyos%&)eclte% ftrohrg C?Qélic;l?%l_gglk;nggzlwl a. (). 11
'C1_4a1kylsulphony1, Ci4alkoxycarbonyl, carbamoyl, N-(Cyqalkyl)carbamoyl, |
N,N-(Cy.qalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzdyl and phenylsuiphoriyl; and
20 ora phalmaceutically aéceptable salt or an in vive hydrolysable ester thereof. |
Preferred values oflRl, Rz, R®, RY, p and q are as follows. Such vaiues may be used
where appropriate with any of the definitions, claims or embodiinénts defined hereinbefore or
hereinafter. |
Preferably R’ is halo or Cy.palkyl.
25 More preferably R’ is fluoro, chloro or methyl.
Particularly R" 1s fluoro or chloro, |
- Preferably p is 0-2; wherein the values of R! may be the same or different.
- More prefefably pisOor 1. , | _
In one aspect of the invention preferably p is 0.
30 In another aspect of the inventidn preferably pis 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).



- WD 02/ 04429 PCT/ GB01/03084 -10 Preferably R2 is sul phanoyl or a group B-E
wherein B, is selected from CL. 6al kyl, C2_6al kenyl, C3_scycl oal1 Jdnuary 2005
C3_8cycl oal kyl C1_6al kyl, phenyl C1. 6al kyl or (het erocycl i ¢ group) Cl_6al kyI
- wher ei n SWPd20#428al kyl , C2_6al kenyl, C3_8cycl oal kyl , PCT/GB01/03084

. C3. scycl oal kyl Cf _6al kyl, phenyl C _6a| kyl or (het erocycl I ¢ group) C3_6al kyl
-are 5 optionally substituted on car bon-ﬂ?-one- or nore D, and wherein if
~said heterocyclic gro contains an -NH noiety that ni trogen nay be
optional Iy sulB’SEtfﬁmb elﬁzlo myulphgnmdp)ragr@giB@J waeeiflG E i's -N(Ra) SO2-;
wherein Ra is dr.oge D |s |nde endent|ly sel ected from hal o, hydroxy,

_ % ga: ony orBN- 26:@-5?\1%]» seyekoalkyl, )(Zanyoimlkyslghdﬁsﬂkyls .
o ont oyt “‘é‘?Fﬁ@W’f?ﬁe?ﬁ B RARTE Sty B8 Ciokyn® Coiraeih s o

Cl_6al kyCsgeycloghat, efzaqcy@bamym %@l%h&?ld%hlk? (ﬁ@ﬁefd&gé! id %oﬁ@? 8511‘# a‘?r%

carbon_by one_or nore D, 15 IS - wher ei n
i ndepeﬁd onplly sphstiteed pp s@fbngx by @wy OmeN\D( Bt} @berkiplif sid hersroc?ﬂid droup ar | y

W (3 (R Rt R R0 odth R TR AL B SOl e ion Y

(t etrahy@t of ur - 2-yl net hyl )sul phamoyl . .20 I n anot her aspect of "the
i nvention, preferably R2 is sul phanoyl or a group B-E-; Bis selected from
Ch- 6al kyl ,” C2E G&flﬁ@%;sor()ﬂh@‘ainl@"r‘lylhydnmérhet erocyclic group)d _6al ky:

wherein B may It car on by one or nore D; and

wherein if salDbg cfé%‘%?h?’%@"‘%?‘iffﬁmm ’é)xé{ ﬂilsowré\{—gﬂmsn&wl)mmgen o
may bé{)omNJ(mggahMlﬁgmﬁltob kst ed by a group selected fromG 25 Bis -S(Or or -
-N(Ra) SO2-; wherein Ra is hydrogen or Cl_6al kyl and r is 2;. Dis L

i ndependent | yGsiglCagtlsl. f r om-hal o, cyano, hydroxy, ami no, C-6al kyl, e
G _6al koxy, Cl..6 2).am.no, NN- (Ca . 6al kyl)2am no, C 1-6al kanoyl anm no
and Cl_6al ky1 gre‘{ﬂg{?lgﬂl i, sulplaraoyl 9t 8 SropR é‘nwhﬁfﬁﬁ*y be optionally

o oxy and oA BineCyPoBERREL St BRIDY R R K el e
aspect - ofheteiecychy gromipi®y, catiyt ere rmrpabﬁﬁl}?,'tﬁubstﬁﬁted @nwu@hwle oPincle B OUP B-E ;
P ey P8 2t ol SRR bt s By Y, Yo 2 2 G methyTpropyl,
: Dis mdependently selected from hyclroxy or N-(C1 Galkyl)ammo
* Particularly R? is selected from sulphamoyl
- N-(3-hydroxy-2,2-dimethylpropyl)sulphamoyl, N—(3 (N—1sop1opylammo)propyl)sulphamoyl or
N- (tetrahydrofur—Z-ylmethyl)sulphamoyl
20 In another aspect of the invention, pi'eferably R2 is sulphamoyl or a group B-E-;

B is selected from Cy.¢alkyl, Co.galkenyl, Cy.alkynyl or (heterocyclic group)Cygalkyl; <
wherein B may be optionally substituted on carbon by one or more D; and wherein if said
heterocyclic group contains an -NH- moiety that nitro gen may be optionally substItuted by a
group selected from G; _ _ ‘

25 " Eis ~S(O)r- or -N(R*)SO;-; wherein R* is hydrogen or Cy.galkyl and r is 2;
| D is independently selected from halo, cyano, hydroxy, ainino, Cisalkyl, Crsalkoxy,
N-(Cy.galkyDamino, N,N-(Cy.salkyl);amino, C; ealkanoylamino and C; alkylS(O), wherein a
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
30 G is selected from C1,4alkyl.

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 -dimethylpropyl, pentyl, allyl,
2—pr0pynyl pyrrolidin-2-ylmethyl, pyrid-3 —ylmethyl 1,4-dioxan-2-ylmethyl, pyrid-2-ylmethyl,



.2- propynyl , - pykrol i din-2-yl metbyl, pyrid-3-ylnmethyl, 1,4-dioxan- 2-'yI met hyl ,

pyrid-2-ylnmetbyl, 11 January 2005 WD 02/04429 PCT/ GB01/ 03084 41January 2005 -
2- moi phol i, hyl, 2-f,3,4-tri aziol-2-ylethyl, -2-piperidinoethyl,

T 2-pyrid- 2‘»9?@@1‘%{’ 2-pyrid-4-ylethyl, 2-pyrrolidin-1-yl etA&JIYGB01/03084

2-imdazol -4-ylethyl, 3-imdazol-1-yl pr_ﬁwl ,  3-nor phol i nopropyl,

3- pi peri di nopropyl or tetrahydrofur-2-yinethyl; wherein B may be ,

| optional |,y _subst.it ' arbon by. one or nore D, and wherein if said
" heter ocy%‘?’@%’?@&%"l@ﬁ% ﬁ?’a“c‘ﬂyﬁﬁ“& MY%T%E%FC‘@WhW Tpotfed-yietylbe
-optionall bst - o] Yo ehec f w FE. 1.5 -S(Or- or
2R Ra) So2 et ool S B S SRS pmiRroRt ropyl, |
. i ndependermbsphebhepromd, 3-piperitiinopropy] extemdhydrofei-2§¥metail AercE hydypeet hoxy,

et hoxy, i sogr?%l grri no, di nethyl am no, diethylamiino,” acetam do, "ethylthio-
and nesy CPUIER-WHBPH S oRg g bea by one ghawore Diisk wheraingfisaih heterobyndiclyyowp gr oup

. sel ect Ve N LS hydr ox nd.dinmet hyl am no; _and Gis
sel ectgg c?étgﬁsg? hwé. &@ﬁégklga;fhgnfogfgé %g%{vé 5P 89 ﬁaeﬁl Wé‘ﬁ?ﬁ%% 2550uA elacked o s
sul phamoyd;, nesyl, ethyl sul phonyl, 2-ethoxyethyl sul phonyl, :
propyl sul phonﬁ ., - 3-1sopropyl ar ni nopr op yl' sul phonyl, 15 .-
4- - i sopropyl ai® @)yl%uN&tﬁQi-; WRETEieR 1 ia hy drogémor ;. yellleyd b/t 59yl phanoyl

- N-(pyrid-3-yl gethy amoy| (pyrid-2-yl nethyl)sul phanoyl ,

N-( 1, 4- di ox anri%fsr}?{‘rhfge“{%%‘%ﬁo ¥g%éﬁ%ﬂ%§‘?ﬂwf?n%’ﬁﬁ%{$@tﬁlxﬁhwi methyl, methoxy,

N- ( 2- et bthoyetisardsyihaiamimethyikhoediBiiamins 2 TRy :

N- ( 2- mor phol i noe-t_.hgll ) sul pham)ybl}}ih_ N- ( 2-'p:yperi di noé‘ﬁ@q’l)g{s?‘g%é’ln%ﬁ?@zo N,
,ﬁ%i( gy ,rliod j@mgqll@pfprg ??p?jmﬁﬁy Bl,leNtlft@l cp;l_yw;bx!ni oy mgfoullz)lse]yebtydi ﬁ?ﬁi \la?aﬂ}')y |h : I
MR( 2-i m dazol 4A- sul phamnmo . 2 i sopropyl ani i noet hyl ) sul phanoyl ,
W/ (2- nesyl et h;/\IA ’)S)séﬁ °ﬁ‘ﬁéﬁ%’§ﬂ #Y%ET&XQ@IW&WWBBM) et hyl ] sul phanoy! ,
N-[ 2- (1 - et hyl gyisiseleb@dd frogs dthyet hyl ] sul phamoyl, _

-pyrid-2-yl et sul phanoyl, N - di et hyl am noet hyl ) sul phanoyl ,
N- (2-pyrid-2-ylethyl)sul ph /1 N- (2-di et hyl am hyl ) sul ph I
N (2- pyri d- 4- y# @aqieryasprch hbie ihvendsn, \pagtRuba bt Rinis dokphimibyismbghamoyl , N
(2-di net 1 noet-hyl ) sul b . .
N-2-[ (5- %%’b’%g}ﬁh%‘%lz %‘-e%hr‘?‘&%ﬁg@é PO O LU hryisopropylaminopropylsulphonyl,
N- ( 2- hgdraEeb éﬁ)ﬁiébﬂ?ﬁs bnyl M@f BREIN
N-(2-diet hg(l)tgrréwhoet hyl ) - EI—HJ\(ﬁrrg)t, hy! s&ﬁ% amy#?ﬁh)e%ﬂlﬁ%%&yl’
N- ( 2- et AobtpysetdyylmetbydmeiphghppuNeparid2ylmethyl)sulphamoy],
N- (2,2, 248 5 fLuoroet hyl ) sul phanoyl. , -
N-( 3- hyd%%i-ﬂ%%ﬁﬁﬂ%ﬁwwﬁa%ém Nrmeiyhsulphamoyl,
N-(3- 1 s oprOPkak PARYIRBIHhARIY P ABIRhy ROkt 1{sdigHahdbgk Y Pr 0Pyl ) sul phamoyl,
N-(3-i i dazol - 1-y _p%%y}’ﬂ)sul gﬁarrtt?;‘%[t,y | Bysingahiaf -
_ N—(Z-morphohnoethyl)sulphamoyl, N-(2-piperidinoethyl)sulphamoyl,

20 N-(2-pyrid-2-ylethyl)sulphamoyl, N—(2—pyrrolidin—1—y1<3thy1)su1pha1hoyl,.
N-(2-imidazol-4-ylethyl)sulphamoyl, N—(Z—isopropylaminoefhyl)sulphamoyl,
N—(Z-mesylcthyl)sulphmoyl,N—[2-(2~hydfoxyethoxy)ethy1]suiphamoyl, _

- N-[2-(1-ethylpyrrolidin-2-yl)ethyl]sulphamoyl, N—(2—pyrid—2—ylethy1)sulphamoy1,
N-(2-diethylaminoethyl)sulphamoyl, N-(2-pyrid-4-ylethyl)sulphamoyl,
| 25 N-(2-acetamidoethyl)sulphamoyl, N~(2—dimethylami_noethyl)sulphamoyl,
7 N—2—[(5~methy1—1,3,4-triazol-2-y1)ethyl]sulphamoyl, N—(Z-hydr_oxyéthyl)sulphamoyl,
N—(2—cyanoe;hy1)sulp_hamoyl, N—(2-diefthy1aminocthy1)—N—(methyl) sulpharnoyl,
N- (Z-methoxyethyl)—N—(methyl)sulphamoyl, N~(2,2,2-trifluorosthyl)sulphamoyl,
: N—(3-hydroxy-z,2—dimethylpropyl)sulphamoy1, N—(3—isopropylaminopropyl)sulphamoyl,

30 N-(3-methoxypropyl)sulphamoyl, N—(3—imjdazol-1~y1propyl)su1phamoy1,
N-(2-hydroxy-3-aminopropyl)sulphamoyl, N-(3-hydroxypropyl)sulphamoyl, :
N-(3-ethoxypropyl)sulphamoyl, N-[3-(Z-dim'ethylaminoethyl)propyl] sulphamoyl,
N-(3-morpholinopropyl)sulphamoyl, N-(2-hydroxypropyl)sulphamoyl,



N- ( 2- hydr oxy- 3- am nopr opyl ) sul phanoyl , N-( 3- hydroxypropyl ) sul phanoyl ,

N- (13- et hoxypr opyl )sUI phanoyl , 11 January 2005

N-[3-(2-(iinethylam noethyl )propyl ] sul phanoyl

N- ( 3- nor PHdPI/@eRs opyl ) sul phanoyl , N-(2- hydroxypropyl) sul phemmﬂoaloioh.;January

2005 WD 02/ 04429 PCT/ GB01/ 03084 12

N- ( 2- hydr-oxy- 3- pi peri di nopr opyl ) sul phari'@y'l N- ( 3- pi peridiriopropyl)-N

- (net hyl ) sul phamoyl, N-(2-hydroxybutyl )sul phan:oyl N- (pentyl ) sul phanoyl, N
(5- hydr d\k@ahmwémlpmwopﬂmmmm BM3thmﬂxﬂomépyl)-m(methyl)smphmoy}

N (2- prgﬁ&‘n %{sultg_w ]%p Preferablyf IS - Q2-." I'n ‘anot her aspect of the

i nvent i éV PRy 8130 hagnoyyA5Eeenty ENPN@?‘S”W@@M%@MYD@&MM y gis

-0 or 1. Sa]ﬁjjrﬁ fatde | _ ferably q is 0. In another aspect

of the inventi o‘%ﬁg‘?@ 1eér}a Ffﬁrdpp}{ﬁ%hipﬁgmgwurther aspect of the invention

- preferably qﬂ'xsfea?ablyﬁasaﬂHSDQe val ues of R2 may be 10 the same or

different. Preferably p 2. Mre preferably p + q-= 1.

Pref ePabl y wHBRnathes aspecm(ih%mmtwnopremaﬂy Eds /KIS, AS(Me)Stp- on-3Me.

.anlllne of f More preferably when g is 1; R2 is para to the

.am no group ﬁ?\%ﬁ’léﬁllwéglof formula (1). Preferably R3 i s hydrogen,

Cl - 6al kyl, C&n%b&@%ﬁétopme%ﬁﬁbnpﬁyémbl gf@i n said Cl-6al kyl, C2_6al kenyl

or C2_6al kynyl e optionally substituted by one or nore M and R4 is

Cl_6al kyl ; Cﬂn@abﬂhéh%w@rof@zemabm;tm;pr@femlhblr@lsri said Cl_6al kyl, C2_6al kenyl

.or.- 20 C2_6alﬁllé r%_tprra%/ Ff\ ?ﬁ’rﬁl onaII ituted by one or nore or R3

and ‘R4 t oget H&A THHPH $RER dﬂ%‘?{mf) ‘Fré Yardy: Wherelxthe ¥alegs plok mingy be

het eri@c wgd &fne 6 difFefpti onal |y substituted on carbon by one or nore M

wherein if said heterocyclic ring contains an -NH noiety that nitrogen #=;

~may be opti ori%rbfeyatéjapgtqt:dtcafdl by a group selected from Q 25 Mre i
preferably r[\é%f%gen or 1 6a| kyl ; wherein said Cl-6al kyl may be
optional |y By bTie'or nore M and R4 is Cl-6al kyl or

| :S@ubgfl fﬁtmélj bl;i@fg?ﬁﬁiljgﬁ@h g lsCiL lﬁ%lﬁéta & prR it 5&% grﬁﬁy uPt%e%HﬁmQ #d¥outa
. | |
15 | More preferably when q is 1; R%is para to the amino group in the aniline of formula
o | | |
Preferably R is hydrogen, Cy.salkyl, Cs.calkenyl or Ca.callynyl; wherein said C.galkyl,
Cz.salkenyl or Cy.ealkynyl may be optionally substituted by one or more M and
R*isC 1- ﬁalkyl Ca.galkenyl or C,., 5alkyny1 wherein said C;. ﬁalkyl C2 salkenyl or
20 Cyealkynyl may be optionally substituted by one or more M;
or R® and R* together with the nitrogen to which they are attached form a hétérocyclic Oy
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
Q | | |
25 ‘More preferably R’ is hydrogen or Cy. salkyl; wherein sald Ci. salkyl may be opt1onally
substituted by one or more M; and
R*is Ci.ealkyl or Co.salkenyl; whérein said C 1-6alkyl 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, Cy.galkoxy, Ci.salkoxycarbonyl or a
heterocyclic group.
Particularly R’ is hydrog_en or C1_4alkylr; and



- or R3 and R4 together wi.th the nitrogen to which they are attached forma
heterocyclic 30 ring; wherein Mis independently sel ected from fauary 2005
cyano, g E@? Cl1- 6al koxycarbonyl or a heterocyclic group. - '
Particul a¥ s hydrogen or d -4al kyl; and 11 January Z2O0B&-BAD0GEBA04429 .
PCT/ GB01/ 03084 -13 R4 is G .alkyl or G& 4al kenyl; wherein said Cl_4al kyl
“or C2.4al kenyl nmay be optionally substituted by one or nore M. or R3 and

- R4 together wyi h htragen tao which th are attached form norpholino;

" wherein M iswgngé%ﬁﬁﬁgingzﬁﬂﬁﬁgk@ﬁmFWbﬁﬁfghéw@ﬂOéﬁéﬂ@&ﬂﬁ%ﬂhbb9ppéomﬁky, :
et hoxy c agubsiiiteddy on@rRR}LNpO. More particularly R3 and R4 together with -
the nitrogen to yvhi ch they are attached form norpholino, i-butylam no,

. et hyl am no, 20fR ua;rtd)%‘f toghther wish {3-mrbgex e HOPH 8y Ae attadhed ¥orAMndPrholino;

" (N-net hyl)allylarnino, (Nnethyl)ethoxycarbonyl met hyl arni no, 10
(N- et thV qr?-ncyanoet hyl ami no., N, N-di ethylam no, (N '

- met hyl3 - 2- net ' AT t hyl ami no, . o
NN i (2 cyanot Ry Py Ao Sleod s ki s Bt cmmvsraponstpect o

- the invemoiphnlinpr ef erably R3 is hydrogen or O _6al kyl; wherein R3 nmay be

optionally substituted by gne oy nore M and R4 is Cl.6al kyl, C2_6al kenyl,
C7_6al kynyl - o¥ioespastigelpds Rk gnd Ryjpgetdienwida theenjtrbgen toSvitgh ihop adel aptastiddsiobhut ed

by one . - an together with the_nitrogen to which they are
“att achegﬁ?@%ﬁ%&ﬂﬁﬁ JFI%@r .gt@%ﬁ’%%%a%‘%?%%ﬂ?‘wgu%ﬁh RBYIBRINOar bon by one

or nore tMtylwiénee(N-rhéthgldall)1dishe @CsihyDethbRartoBPniNGaiie; N+ noi ety that

nitro eg(é\}”ray be optionally substituted by a group sel’ect eg’ fromQ@ 20 Mis .
i-ndep FEFYDet-sranegthylaminedY, 8- dieth peamind, (imosthyl)-CinGhoigethylGlin6al koxy,

- (Cl - ' ' r bo. .C3. 8 | oal kyl _het |
Group: vites ap nof R NS00 SO0 itk e el bmrapylaminpoup
sel ected frormRnotheaBsheXt diftRe infSRRANPRATABLy Rgiﬁ%;cﬁ%efnro?'@ IRNO¥ YRR

- 4al Ky or

met hoxy; and .Q is_selected from Cl_4al kyl" yI sul Mon T
a . 4al | dBRYR: 1y suprsiteedbomegr mes Myeandpt i onal |y substituted on carbon

by one or norg: X~ | het aspect. of :the. invention, nore preferably R3 is
¢ ' met]%y%é Cc}-rﬁglgw&‘ :sa?li(enyi%_salkyny] or 3_80}70?03.11(3(1; wherein R4F1)11ay be y ,

hydr.ogen,
-~ 15 optionally substituted by one or.more M;

or R3 and R* together with the nitrogen to which they are attached form a heterocjclic
. Ting optionally substituted on carbon by one or more M; wherein if said heterocyclic'ring
contains an -NH- mojety that nitrogen may be optionally substituted by a group selected from
20 | M is indépendently selected from halo, cyano, hfdroxy, Clhgalkyl, Ciealkoxy,
N,N—(C 1-6alkyl),amino, Cysalkoxycarbonyl, Cs.scycloalkyl or a'heterocyciicr group; wherein M

~
W
e

_ may be‘o‘ptionally substituted on carbon by a group selected from P;
P and X are independently selected from hydroxy and methoxy; and

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

Q is selected from C, 4alkyl, C lgalkylsulphonyl or Cjalkoxycarbonyl; wherein G may

- In an'ot-her aspect ‘o_f 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, iscbutyl, propyl; allyl, 2-propynyl, cybloproPyl or
cyclohexyl; wherein R* may be optionally substituted by one or more M;
30 or R? and R* 10 gether with the nitrogen to which they are attached form inorpholino,
piperidino, pyrrolidin-1-yl or piperazin-1-yl optionally substituted dn carbon by one or more
M; wherein said piperazin-1-yl may be optionally substituted on nitrogen by a group selected
from Q; |




“whérein R3 may be optionally substituted by one or nore M and R4 is

met hyl , ethyl, butyl, isobutyl, propyl, allyl, 2--propynyl, cy¢igmuepybo
cycl ohexyl; wherein R4 may be optionally substituted by one or nrore M 30
or R3 anwoRe/mexget her with the nitrogen to which they arepetricgenhashshor m

nmor phol i no, piperidino, pyrrolidin-I-yl or piperazin-l-yl optionally
“'substituted on carbon by one or nore “Mf-wherein said piperazin-Il-yl- may be
~optionally substituted on nitrogen by a group selected fromQ 11 'January

2005 WO 02/ Mmdﬁp:éﬁﬂemﬁﬂs/e%&ﬂzfrmﬂﬂubﬁog syanodlieyueoke nidtlylsekgiok g EHdxgm
fluoro, dr 0X ghyl t hoxy, .ethoxy, _ di methyl am no,
net hoxyé}ﬁ‘/ Bﬁﬁm SFBeRY) © eth; BrycapRyr Baayycahopyl spelopsopyl,
‘tetrah I 6l M
o St YN AR PR Y1 LS BTy

and X asubsﬁhﬂedmmdﬁrbbh}bysgl‘(ﬁ@tsetécﬁeﬁ(ifﬁnlﬂi’ﬂrOXy and methoxy; and Qis

sel ected from nethyl, ethyl, isopropyl, ethyls honyl or ethoxycar bonyl
‘Wwher e% G n%ﬁf!ﬁlexémmé%rl@%nﬂwbg@ﬁefllfmuhﬁhommgmemxnwdor nore X.

~Particul arl t.h t.r i ch they, are
bt ached T or B AERDE e omrb AT §r pRipatoendt; Whrein
3- et hoxypimapye apmdsmauyfsubwlt&aa BR carbd® b¥ ore &r bid Xuor oet'hyl am no, -

. 3-nor phol i.l nopropyl am ycI o] ropyl am no, -cycl opropyl nmet hyl anmi no,

cycl ohexyl amPﬁrIlC sty R rR)ftgget rwhﬁethhyzhtrogeﬁmlmmhmeﬁanemtﬁmlfm no,
“cyanone I rids: 3- m no, ut ox r bonyl met hyl am no,
- 2- (et h(ﬁ)s@éc %Hw #ﬁlﬁw %ﬁr%ﬁﬁ@@my%?ﬁvﬁgﬁ%ﬁﬁam?w FjataiPno,

2- pr apy 0y, 24 Meorodth fRkdheX B ehevph Sl dRopyRarhitb 0% Rlpy yl amino, 15
2--(2- hydr oxyet hoxy) et hyl am n‘g% 2, 3- dclopﬁé%lr oxS‘%r%o yép rr%rﬁ%lla

2, 2- di nEYHgPrepPkesitaylaming| mmkﬂamm, tqﬁrahptﬂabﬁm%yﬂméﬂngm hyl - N- aI l.yl ami.no,
Nmet hyl t | et h | 2- t hyl
di et hgl %ﬁle &Of%W?ﬁ%m&eo(’f am %P]H?i Byé#%gﬁrg glgﬁg%eya%o)e?wyr;)am no,
N- et hyl f

et hy bﬁi‘oﬁz@dr ﬁl aifino, Zhl‘n'ﬁﬁ%?{ygﬁﬁ)%@arhﬁfo b‘#gﬁ%%&g%waﬂﬁ%xl o

T+
{

- N- et hyl 2 propyny ) am no 2,6-d
3 5- di nsenysilanines prrmynyhnpm |2dmﬁhpxyeﬁh3(lﬂnnmt Dramycz by brlht]p;ﬂﬂzﬁiﬁon | -yl

A oo g1 i pReRp sa stvitomino 4 BnBubiespe oty pi per azi eyl
4-(2- hygrﬂd})ﬁﬁ:ﬁ@l&ﬁ)ﬂbﬁﬁr4%ir1]{é&é/la)ﬁhn%2§}gpﬁs prbw(ﬁé&éw Rf'dlﬂn% y1. Therefore

In one aspect of the in oun8 of formula (1)
N-methyl-N-ethoxycarbonylmethylamino, N-methyl-N-(2-cyanoethyl)amino, diethylamino,

‘N-methyl—N—(Z-methoxyethyl)armno,_ bls—(2—cyanoethy1)ammo, N-cthy1~N—cyclohexylarmno,
N—methyl-N—(Z,Z,Z-Uiﬂuoroethyl)anﬁno, N;methyl-N-(2—propyny1)amino, morpholino,

20 2,6—dimethy1mofph01ino, 3,deimethylpiperidino, piperidino, _
4-(2—methpxyeﬂlyl)piperazin-IQyI, 4~methylpiperazin-1-y1, 4-isopropylpiperazin-1-yl,
4-ethylsulphonylpiperazin-1-yl, 4-ethoxycarbonylpiperazin-1-yl, - | '

| 4—(2~hydr0xyethyl)piperazin—I—yl and 3-hydroxypyrolidin-1-y1. |

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

25 as dep1cted above wherein:
pis0; .
R?is sulphamoyl or a group B-E-; wherein |
B is selected from Cy.galkyl or (heterocyclic groﬁp)C 1.salkyl; wherein said Cj.ealkyl or

(heterocyclic group)Cy.alkyl are opﬁonally substituted on carbon by one or more D;

30 Bis-N(RSOy; wherein R is hydrogen;
D is independently seiected from hydroxy or N<(C/.¢alkyl)amino;
qis 1;




- 25 as dep| cted above wherein: pisO; R2 is sul pharmyl or a group B-E-;

wherein B is select ed from Cl_6al kyl or (heterocyclic group) C11ﬁaédgmfy2005

wher ei n (ayad_%gal kyl or (heterocyclic group) C1_6al kyl are optionally

: substltu arbon by one or nore D; 30 E is -N(Ra)S02 PCTYRMMBI$4Ra is
hydrogen; D is independently sel ected flégm hydroxy or N-(Cl _6al kyl ) ami no;

gist; 11 January 2005 WO 02/04429 PCT/GB0OL/ 03084 R3-is hydrogen ' or

Cl1_6al kyl ai d be optionally substituted by one or
nore M andmg?‘is éy@fg%%f’%l ﬁaﬁ?ﬁ( C‘éheé%t‘%ﬁ aidyfrealkpibmay ée opiiehally semtikydd oy

C2_6al kecmélormep,p Ationally substituted by one or more M S or R3 and R4
together with the nitrogen to which they are attached forma heterocycllc

. ring; whereirR l(lasalhglbcprehdeiﬂttﬂtﬂ watreintsaltl €L QMYDBL O (AVRYCmatibe. dﬁ%ﬁy

- O _6al koxyc erocyclic group; or a phar maceutlc

accept abﬁé ggteﬁbﬁrongﬁrpqu, 70 hydrol ysabl e ester thereof. an 10
--Therefpre in 3 f.t | on, ere s provi ded a
‘conmpound. of f%]frﬁrrtjq{rﬁhgl’tf'?fﬁh eq%dgl%%%‘%gg%g%ghtﬁﬁéﬁ%’ gie attaghed, m’F&hﬁft%TOCYChC
“sul phar oylg; wie(eir hydroxy- 2, 2- di met hyl propyl ) sul phanoyl , - '
N (3-(N-i sop(rjwﬁg/l am no prop | ) sul phanmoyl or

N-(t et rahydr inglependenify selestaddrembplo, cyans, Gi. &dkoxyRE; auticoxRdarb@gébher . with
the nitrpge itcﬁ g{(&lugh they are attached form nor phol i no, i - butyl am no, :
et hyl am no, f or oet hyl am no, 3-et hoxypropyl am-no, butyI amino,

( N et h}drhqjhhmhmmny(abbépﬁbta’ﬂalﬁﬁ RR%RY 6B lﬁg)a'ﬂblﬂ%t%é@mh@féof
me1tt hyl ) - 2- cyanoet hyl ami no, "N, N di et hyl aim no

bhyl ) -2 ?ﬁtﬂtﬁf@t@yetaﬁyttmamct ofxhe ;@ezuon,nltdra isombhidea aicompodddNf formula
=g‘dt‘\ (2-cy r_3-norphol i nopropyl am no; or a pharnaceutically
%Ccepta e sap%ée)g%%‘wew eR?tr\/o hydr ol ysabl e ester thereof. -

- pisO; .

R%is sulphamoyl N-(3-hydroxy-2, 2—d1methylpropy1)sulphamoyl ,

_ N-(3- (N—lsopropylarmno)pmpyl)sulphamoyl or N- (tetrahydrofur—Z—yhnethyl)sulphamoyl
15 qis1; '
| R*and R4 to gether with the nitrogen to Wthh they are attached form morpholino,
z—butylammo ethylamino, 2- ﬂuoroethylammo 3-ethoxypropylamino, butylamino,
‘ (N—methyl)allylalmno (N-methyl)ethoxycarbonylmethylamino, _
_ (N-methyl)-2—cyanoethylammo N, \N-diethylamino, (N-methyl)- Z-methoxyethylalmno
20 2,2,2—tr1ﬂuroethylannno, ]\T,Nfdt—(Z-cyanoethyl)anuno or 3-morpholinopropylamino;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Therefore in another further aspect of the inv_ention,there is provided a compound of

formula () (as depicted above); wherein:

pis0; | - |

_25 In another aspect of the invention, preferably R” is sulphamoyl or a group B-E-;

B is selected from C1_ﬁalkyi, Cg_sa_lkenyl, Cosalkynyl or (heterocy_clic group)Ciealkyl;
wherein B may be optionally substituted on carbon by one or more D; and wherein if said
heterocyclic group contains an NI—L moiety that nitrogen may be optxona]ly substituted by a
group selected from G:

30 E is -S(O)- or -N(Ré}Sog-; wherein R* is hydrogen or Ciealkyl and ris 2;
D is independently selected from halo, cyano, hydroxy, amino, Cy.¢alkyl, Cy.galkoxy,
N-(Cy.salkyl)amino, N,N-(C;_galkyl),amino, Crealkanoylamino and Cy.galkyl1S(0), wherein a

is 0 to 2; wherein D may be optionally substituted on carbon by a group selected from V;




Therefore in another further aspect of the invention, there is provided a
. conmpound .of fornula (1) (as depicted above); wherein: pisO; Pbldriuaanzadser
aspect of the invention, preferably R2 is sul phamoyl or a group B-E-; Bis
- sel ect edWQ 6394822 6al kyl ,. C2- 6al kenyl, C2_6al kynyl or (heteCcoayBli0s0s4
.group) C1. 6al kyl ; wherein B may be optionally substituted on carbon by one
or nore D; and wherein if said heteroé?cl ic group contains an -NH noiety
- that nitrogen may be optionally substituted by a -group selected fromG
30 E is -S(OY is slecten(fRa) B@Roxy wik dimethyRaning; hydr ogen or Cl-6al kyl and r is
2, Dis independent|y sel t’eﬁ from hal o, cyano, hydroxy, am no, G _6al kyl,
Cl-6al koxy, TU(EFC Ifl‘&}?%gﬂi“l B NN (CL- 6al kyl ) 2am no, Cl_6al kanoyl ani no
and G _6al kyl,Sc@ a wherein a is 0 to 2; wherein D may be optionally
‘substituted oh carbon by a group selected fromV, 11 January 2005 WO

02/ 04429 PCT/RBOby@38&dor €A1V whet€th ®Ehes HelopBoRiTN ¥MitaRd bgidﬁ‘étoﬁl ¥ no;
G isge cted fromdC -alkyl; gist; R3 is hydrogen or C _6al kyl; erein R3
may b t#nal | y substituted by one or nore 5 M and R4 is (G . 6al kyl,

C2. 6al kenyl , . | kynyh o ychoalkyl,  wherein R4 may,be agptionally
~ substitut ed. bl?% %g’g'ﬁéggﬂhg?‘%ﬂﬁﬁd&%@kg% Oﬁbﬂ%’ﬁ@?ﬁ‘é{ﬁ W?ﬂﬂf‘?’tnﬁ@% B8 ogen.to
whi ch t bpiordlly sabitaakabylope Br ;da@hBrocyclic ring -optionally substituted on

carbon by one or, norg M wherein if said heterocyclic ring .10 contains an
-NH i ety A& apfHr degatharayithethe pitiagamid whishitlstyi areistethedform ghaupcsaicect ed

from Q..Mis. i . tly selected. fromhalq, cyano,. hydroxy, .
~Cl. 6al E@“gdpgfhéiﬁ’ﬁ%ﬁgaﬁ%ﬁ@ﬁ(ﬂ%%;ﬁYM)oﬁmf‘?w@f} "%ﬂ%ﬁ?fnks&&%?fs ring |

C. 3_80y ebotairsyh -NH-andielyRhaGYGbded rHdyHep1BRSTRIB | o
substituted on carbon ﬁ?f a gr ougp sel’ect epd1 fr ﬁup?%gﬁygﬁo@%lg&@& h%m F
indepen@intly sel ected from hydroxy and nethoxy; Qis selected from R

e A AR e B Ok SR o i a1
T o I U SRR e i
: may be optionally substituted on carbon by a group selected from P; ‘ o
15 - | P and X are independently selected frorﬁ hydroxy and methoxy; .
Q is selected from Cy4alkyl, Cy.4alkylsulphonyl or C 1-42lkoxycarbonyl; wherein G may
" be optionally substituted on carbon by one or more X; -
or a pharmaceutically acceptable salt of aﬁ in vive hydrolysable estér théreof.
Thereforé— in an additional fuﬁher aspect of thé invention, there is provided a
20 compound of foﬁnula (I) (as depicted above); wheréin:— - |
pis0; | ' '
R?is sulphamoyl or a group B-E-;
B‘ is selected from methyl, ethyl, propyl, butyl, 2,2—dimetﬁylpropyl, pentyl, allyl,
~ 2-propynyl, pyrrolidin—Z—ylmethyl, pyrid-3-ylmethyl, 1,4-dioxan-2-ylmethyl, pjrid-Z-yl_methyl,
25 2-morpholinoethyl, 2-1,3,4-triaziol-2-ylethyl, 2—piperidinoethyi, .2-pyrid-2—ylethy1,

- 2-pyrid-4-ylethyl, 2-py:rolidin-1-y1eluthyl, 2-imidazol-4-ylethyl, 3-imidazol-1-ylpropyl,
3—n1orpholinopr0pyl; 3-piperidinopropyl or tetrahydrofur-2-ylmethyl; wherein B may bé
optionally substituted on carbon by one or inore 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 -5(0)r- or -N(R®)SO;-; wherein R” is hydrogen or Cy.galkyl and 1 is 2;




. 20 conpound of for mul a (1) (as depicted above) wherein: pisO; R2is
sul phanoyl or a group B-E-; B is selected frommethyl, ethyl, DY Sdiydary 2005
butyl, 2,2- dlnethylpropyl pentyl, allyl, 2-propynyl,
* pyrrolidiC20143t hyl | pyrid-3-ylnethyl, 1,4-dioxan- 2-yl mBCHAEB01/03084
pyri.d-2-yl methyl, 25 2-norphol i noet hyl 72 1,3, 4- tr|a2|ol 2-yl ethyl,
2- pi peri di noet hyI 2 pyrld 2-yl et hyI ‘Z1 yr|d 4-yl et hyl ,
2-pyrrolidin- ﬂ) 2-imdazol -4-ylethyl, 3-im dazol 1-yl propyl,
3- nor phol i nop d% P%“qﬁpﬁléﬁfﬂﬁ@t%{iﬁ@ﬁ}ﬂor%ﬁya@t hychoxiy, afimo, 2aeghyipnégibiy,wher ei n

B may be, St.1.t on n. by one. re D, and wherein if
sai d het%ﬂr]g@i/ @??Aﬂﬁ%ﬁgg %@ﬁthé' ngn&%kﬁfm?ﬂ?r i ﬁg{et Tihioguhmasy: be _
. opti onal Ihersintd® i toaldy SibRtiRLAInRGtRe b S(Or or ,
-N(Ra) SO2-; wher elytlﬁeg‘Ab I saﬁ};dr ogen orIl bpa%}bf%legtad% VIl January 2005

VIO 02/ 04429 PYTS Eﬂ%?@@@%ydwimdshmﬂhﬁpmmm ly selected from fluoro,

. cyano, s hydrox&g (ﬁg gHI met hoxy et hoxy, i sopropyl ani no,
di met hyl am no, ¥re c?fo\r Yacet ani do, et hylthio and nesyl; wherein D may

- be optionallyg &upstltuted on carbon by a group sel ected fromV Vis
sel ected from pydroxy and dinethylamino; 5 Gis selected ffomethyl; gist;

“R3 is hydr ogeﬁ srhydragen onetyhyd ethylfreharein R3uayete digiogglty smadlthbédwtb%lotr ut ed
by one of, %/l ‘and R4 is methyl, ethyl, butyl, isobutyl, propyl, allyl,
2-pr opynyP cy%”i' propyl or 10 cycl ohexyl' wherein R4 may be opti onal Ly

caPsL o0 I s, Buge by ey RS RAL SOUEI Lo B T 00T (o

V\/m ch they are attac or mnor ph per or .
L perlapzﬁﬁ’cl 28 b]@‘b&@naR’f masﬁvbsptwnaﬁlgduhmmatmmekm mhe My nore M. vvherei n -

"~ /Sgid piperazin aII substituted on nitrogen by a grou
Sel eclto eg f ro?ﬁ% y@ﬁﬁéggﬁ%ﬁgib JuiRgen tQ Bihicdithey Fre éﬁ#@ﬁ@&?@ m@l)y/mnhgo P

s i, R i TR RSP

i mi dazol M} whelietxsxid pigerazin-iryi plag be npuonﬁmlsﬁbsﬁtﬂ‘t&d@ymh@g&p&y £Bp Xelected

subst|t§§ed6$? carbon by a group selected fromP; P and X are independently"
selecte hydr oxy and met hoxy; and

M is independently selected from ﬂuoro cyano, hydroxy, methyl methoxy, ethoxy, .
: dimethylammo methoxycarbonyl ethoxycarbonyl butoxycarbonyl, cyclopropyl,

tetrahydrofuryl, pyridyl, imidazolyl, dioxolanyl or morphohno wherein M may be optionally

substituted on carbon by a group selected from P: _
P and X are mdepcndently selected from hydroxy and methoxy; and ,
20 - Qis selected from methyl, ethyl, 1sopropy1 ethylsulphonyl or ethoxycarbonyl 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,
Therefore in an another additional fqrthe'r aspect of the invention, there is provided a
compound of formula (I) (as depicted above); wherein:
25 pis0; | |
R%is sulphamoyl, mesyl, ethylsulphonyl 2~ ethoxyethylsulphonyl propylsulphonyl
3-isopropylaminopropylsuiphonyl, 4-1sopropylammobutylsulphonyl
N-(tetrahydrofur-2-ylmethyl)sulphamoyl, N~(pyr1d 3-ylmethy1)sulphamoy1
N—(pyz1d-2-ylmethyl)su1phamoyl N-(1,4- d1oxan—Z—ylmethyl)sulphamoyl
30 N-(methyl)sulphamoyl, N-(2-methoxyethyl)sulphamoyi, N-(2-ethylthioethyl)sulphamoyl,
N—(meorpholinoethyl)sulphamoyl, N-(2-piperidinoethyl)sulphamoyl,
N-(Z—pyridé—yl_ethyl) sulphamoyl, N-(2-pyrrolidin- I—ylethyl)sulphalﬁoyl,
N-(2-imidazol-4-ylethyl) sulphamoyl, N—(2—isopropylaininoethyl)sulphamoyl,



20 Qis selected from nethyl, ethyl, isopropyl, ethylsul phonyl or

.et hoxycarbonyl; wherein G may be optlonal |y substltut ed on cafbguhuawm
or nore X; or a pharmaceutically. acceptable salt or an in vivo

hydr ol ysawDe2esieer t hereof. Therefore in an anot her additimgagehusiher
aspect of the invention, there is provided a conpound of formula (I) (as-
depi cted above); wherein: 25 pis O; R> 18 sul phanoyl, nesyl,

et hyl suoﬁgonyl 2- et hoxyet hyl sul phonyl, propyl sul phonyl

| ﬁl- I(tS g'lto ; gﬁnﬁsmbmb)pmph?ﬁwgﬁ?gﬁgﬁﬁ?pﬂﬁ@w)a?ﬂ 3- I met Ihplh;);]ﬁ: pharmyl

N (pyri ?ﬁ% ﬁﬁgwmﬁﬁ'&%ﬁ%@ﬂsw{ oy, dY: 9]?\“@2;/}{1 Ylﬁquﬂpfmhqyﬂl,armyl 30
(l\j-Z(reT}[3 Lgrt)ﬁ?oeﬁ%‘@ h%g 9@%@5 E%}rlaﬁaflgtﬁglgq%m%% pharmyl
e ﬁf‘%ﬁ“ﬁ‘ﬁidé’”*h’yf’%lpmanlf’yﬁ‘“dﬁ‘“*‘%”?*ﬁ?‘a%;o| mgagpnaroy Y
SN (2- éd& ﬂe%/ 9@5‘2QﬂEﬁb@]SﬂlpgimgﬂnNdﬂﬁlyﬂﬁﬁ@ew)ﬁﬂpmm
a0 e i —

1- GxyethyD (2
é rI?Ic(IM?kI’l etyﬁ;ily? su I( pﬁ%@ﬁlf)ﬂd&oﬁ Wg@g%@; ror%‘ Or? })hgtl )ﬁ“lﬂ‘s uf’%lh anoyl ,

py rJH ﬂlyslmvﬁyit ﬁmﬂpﬂmﬁyﬂ)sulpha(rm}yad\é&mgm@ymmmbpﬁwmoyl
- noe
| b OB RO S et isemppipharios,

2.
2-

2.

2

> |

2 ?g@fﬁ@g%@ﬁ%ﬁ%@?ﬁ@%‘bmﬁ%ﬁ@ (N %‘ﬁg&t}ﬂzﬁrﬁwﬂ%ﬁlﬂﬁﬁ%oyl
2-
2.
3-
3|

‘E,ﬂi :*,\:3
ot

NebpéronyprepiD{uimamoly) é\G[Z‘bEﬁ}dﬁn}dthylarmnoethyl)propyl]sulphamoyl

v s BB P BB < Briaioyveropysalphamoyl,
(31 %%%@%?%?%ﬁ@ﬂ#ﬁﬁﬁﬁﬁ oyl M- BB ARHBE APK- Sk PHRTR Aoy,
(2-ydr o2 Sydmmplogyomesut ma(wtyl)smphanbyldmmﬂmbem

fAhaREYdy,
ME Eﬁo;@{ﬁ%‘ﬁj B S miss e irta g ar ooy o opyt 3 ool I)oﬁ;(r)r%:]lsu' bhanoy! |
N- ( 2- '
(m(et hyl ) sul pr ﬁgl;aﬁﬁqu?g%r@%gx% b@?@@éplﬁa%%@ﬁ s B REH 1%1 i %E‘%)%h)a N

N- ( 5- hydr oxy pthand %mgahemmiﬂlh thelBtroge-t6 attioh they bﬂé%’é&&)ﬂ'feﬁﬁ isobutylamino,
' is 1-and Rz is para to the amno group in the

N-(2- | | ph
anl( | i ﬁ;o«%}/ﬁ%@gﬁﬂg %“%gghyaigmwﬁmxmomg@;mbumammo a2, Bittiflogeetitybarainbc h
t hey ar & ﬁ{o}ﬁ‘fbﬁiﬁgplfo%d@rﬁéoocb,%lgﬂu%g}lgmim cyclopropylmethylamino, cyclohexylamino,

20 tetrahydrofur-2-ylmethyl, 2-dimethylaminoethylamino, cyanomethylarmno

N-{
N-[
N- (
N- (
N- (
N 2.
N- (
N-(
N- (
N- (
N-(
N- (
N-

pyrid- 3-ylmethylammo butoxycarbonylmethylamino, 2—(methoxycarbonyl)ethylanuno,

2-hydr oxyethylammo methylamino, 2—propynylammo Z—methoxyethylammo |
: 2—1nndazol—4—ylethylanuno 2—(2-hydroxyethoxy)ethylannno 2,3- d1hydroxypropylannno

2,2-dimethyldioxolan-4-ylmethylamino, propylamino, N~methyl-N~allyIanuno,

25 N-methyl-N-ethoxycarbonylmethylamino, N—methyl~N—(2—cyan0ethyl)amiuo, diethylamino,
N—methyl—N~(Z-methoxyethyl) amino, bis-(2-cyanoethyl)amino, NQethyl-N;cyclohexylamino,
N«methyl-N—(2,2,2—triﬂuoro_ethy1) ainino, N—methyl-N—(Z-propynyl)amino‘, morpholino,
2,6-dimethylmorpholino, 3,5-difnethy1piperidih0, piperidino, '
4-(ZQmchoxycthyl)piperazin-l-yl, 4-methylpiperazin-1-yl, 4-isopropylpiperazin-1-yl,

30. 4-ethylsulphonylpiperazin-1-yl, '4—ethoiycarbonylpiperazin—1-yl,
4-(2-hydroxyethyl)piperazin-1-yl, and 3-hydroxypyrrolidin-1-y;
or a pharmacentically acceptable salt or an i vivo hydrolysable ester thereof.

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



--ethyl am no, 2-fluoroethylam no, 3-ethoxypropyl am no, butylam no, -
2,2,2-trifluoroethylam.no, 3-norpholinopropylan no, cycl opropyi adfuaey 2005
cycl opropyl et hyl am no, cycl ohexyl am no, 20 tetrahydrofur-2-ylnethyl, -

" 2-di net h)}i‘?xﬂ?’ﬂﬁé’? hyl ani no, cyanomet hyl amino, pyri d- 3- yl mRGAYGBIH0g084
but oxycar bonyl net hyl am no, 2-(net hoxyc_alrgb_onyl ) et hyl am no,

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

2-imdazgl=4- vyl et ani i no, 2-(2--hydroxyet hoxy) et hyl am no,
2, 3-di hy%ﬁd@?ﬁ%@p{}ﬁﬂ{ ﬁBQW??{‘HN%%P@g%Q@F shamimpivakydrplysabloester
propy!l anihg@of N met hyl - N-al I yl ami no,. 25 - B
N _net hyl - N- et hoxycar bonyl net hyl am no, N nethyl - N (2-cyanoet hyl ) am no, _
- . diethyl ani no, In aNothet hspeefof(s msertivoy pteforteiamtmpounds SFth iR XARGLAB %hy 8fd NO,
- N-ethyl —I\%—I\qﬁgl ohexyl am no, N-nethyl -N-(2,2,2-trifluoroethyl) am no,
N et hyl NS BEaRBl5 DR phasinecetcaliyisRppla Salt oparsindiivesyyblysthshesterbereo.
ettt pi per o ogieRiel bRE6 tieyerfich TR YRR ftetion e
4- et hyl sttgnipdery24)i3pe5R 5060, 63| 67,4395 X V6asrR N HBAREH STy Yckepthble salt or an
4- (2-hydroxyet hyl ) pi perazin-1-yl, and 3-hydroxypyrrolidin-I-yl; or a
phar nacei’}t"lni?ahﬂdyd&%?é’&pﬁs%ff@f%fﬁ{ t or an in vivo hydrolysable ester thereof.
I n anot her as f..the iyventiqgn referred. c ounds of the invention
are any one 1@%%§ﬁggﬁé£§0%gﬂe &}S‘E@Mﬁ S?&%@%%G@%CQ@E@&E 0@2%%}1%5 .
1-17 or @) pheplmpeecdutiesily sccanslptabliRrep®l t or an in vivo hydrol ysable ester
thereof. In another aspect of the invention, preferred conpounds of the ]
_ ii,-lnven!(i) on ar ehpptherpspecs ol thiereseaniphensionmravigéser pracess foqatparingeoepimne sal t
K an in_Ad hydral ysabl e ester thereof. 5 In_an additional aspect of the .
Fhvent i ot ERIRD TS PR B Galifath at FREHspl e o 7 Hve DV iselmvpbissoiohess!. 55,
59, 60, WBich GrocedsIwhBRiPR} IRPOR3 a8 ! ' {ab alt.or an
in vivo hydrgl sable ester’ tﬁle{r’ggf.ﬁagl?gfag?%gﬁgg g@%@%?%?ﬁ.egé&?dﬁglgﬁ on are
"t hose .vﬁﬁﬁ@ﬁar(ﬁ[)'a@apﬁwsmlﬁ;e conpound of formula. (1) or a pharmaceutically
accept abzll)e S | t ther'eofd. 10. Anot her aspect of the present invention '
“provi des™ & ﬁP‘E)S & Dysgiding eiforpwla WDcompound  of formula (1) or a
pharmaceutical ly acceptable salt or an hp vi yo hydrol ysabl e ester thereof
whi ch process (wherein'R, R2, R3, R4 p g are, unless otherw se
.specified, as defined in formula (I) | conprises of:

NCT N

5 | R
I

~ wherein Lis a displaceable group; with an aniline of fonnuld (II):

- - ) 7 (Rl)p

(R,
- : (Im
20 b) rcac;tin g a pyrimidine of formula (IV):
| (R,
e
L
avy

wherein L is a displaceable group; with an amire of formula (V):

RPRNH



a) reaction of a pyrimdine of fornula (II) 15 R3.N.R4 (I1) wherein Lis
a di spl aceable group; with an aniline of formula (111): 20 b) 1B IHUaR2005
. pyrimdine of formula (I1V): (IV) wherein L is a displaceable group; with

an ami ne wootoumul a (V): R3RANH 11 January 2005 WO 02/ 04439€kdid3ReL/ 03084 -

-20 or c) reacting a conpound of forrmula (VI): N5 with a conpound of
formula (M1): H(VI) wherein Tis OC#-S; Ra may be the same or
~different and is selected from Cl_6al kyl; d) for conmpounds of formula (1)
where R2 is sul phamoyl or a group B—E—lgwd Eis -NHSQ2-; 10 reacting a
pyrimdine of formula (VI11): NC Rs.N,RA"(VII1) wherein X'is a displaceable

- . group; W'th an amine of formula (1X): B-NH2 15 (IX) by convertlng a

conpounq:)oéac 185%13%1)8%%0&0 IﬁN(k;ﬂX) 11 January 2005

Y \@’(R‘)

(Rz)

5 witha compound of formmnia (VII)

A
O
R RS
| (VID) |
- wherein T is O or S; R" may be the same or_' different and is selected from C_galkyl; -
d) for compounds of formula (I) where R? is sulphamoyl or a gi‘oup B-E- and E is -NHSO,-;
10 reacting a pyrimidine of formula (VIII):
(Vi)
wherein X is a displaceable group; with an amine of formula (IX):
, ' B-NH,
15 . , X

e) by converting a compound of fofmulé X):

®Y,
/ .
R,
R?N R?

x



- WO 02/ 04429 PCT/ GB01/ 03084 -21 ‘V\/ner ein Rb is hydrogen or t-butyl; into a
~conmpound of formula (I); and thereafter if necessary: i) converjdrmgre2005

conmpound of the formula (1) into another conpound of the formula (1);. ii)

" renovi ng MAY#Bt8ecting groups; 5 iii) forning a phar maceBETERNAP3084

acceptable salt or in vivo hydrol ysabl eyfster. L is. a displaceable group,

" suitable values for L are for exanple, @ hal ogeno, @ (optionally
~substituted). aryl oxy or sul phonyl oxy group, for exanple a chloro, -brono,
by is Lafi

phenoxy, ¥ Y PB& YUk 11tg e rerpoundsef| iprety Bxy group. X is a

di spl acegpl e Qh0URs nsdkLahl e, values for X are for exanple, -ahal ogeno
group, for :eLO exafrrpr@l?éeélsg Tuoro, chloro or bronp group. Preferably X is

. fluoro. Prefiesrdby y cdmbsurd ofShe firfoiuln (IRACS dndthet BMtHhGINANS thedfortiG @POVe

reactions are as follows. a) and b)-Pyrinidines of fornula (1) and

“ani | i nesUoEIRYiHE ALY RIPEEYngErdupyr i ni di nes ‘of fornula (1V) and ami nes of

ol vent. {ilfoBte RBLAGRERALAS AR Al bt WERERER: cuch s et hano

or butanol orLaga dispEBédble ﬁ%dg,oﬁlﬁﬁlﬂg RalbiCdr Rard R WS 19,rafl\% py!
pyrrolidine, optionally in the.presence of a suitabl®e aci or exanple an

© . i nor gani @rHeralysubsiitated) mytixychiswiphonydeiydzronp, Sorl exhmipleca @htord, bromoan or gani ¢

aci d suc cetic acid or formc acid r suitabl e Lew s -acid) and at
a terrperél}legl% ’ilﬁett‘?%sﬁ?lgﬁ%‘yl%’fy @@%ﬂ?ﬁp&ﬁwﬁwfwm y reflux; or 20 ii)
under standar g iBaGl d bl f _ . .
Lo 7215 3. An Ao gk QSR AL I TP S a1 el B om0

066) 19 orxaempiepifora; chlveo prr ooy, Posbhbldidiinthoss.at 6, i n -a Suitabl e
Ayl vent for egagﬁ_lﬁ af romati ¢ solvent such as. tol uene,  benzene or
xyl ene; with a"$4PPEb1 € "pase for exanple an inorganic base such as caesi um

carbonate or gpeHfidRAEGOPE&MitRME Fordf ES%H? ' L Lgg, in the presence
of a suitable ?fi:gand 25 suchlas 2, 2'? I's ?il Bﬁ{é%lsyalrgﬁ%@gh?ﬁb)- 1, 1' - bi napht hyl

and at adtasdper at uPpriinidindseofifamyda (D) 2 dniline8 0 forimyla WY bnepyrhidides ofor nul a
1) d, (| il f f | 11 d 1 nes .of | '

Comver o) riyle 8] ibraings pptimul (Dmatheycdsad teps 1 n the | teratue or

th , - i t t. 30 d

of 1 ofd B BEEEnY o0 SRRSO RS SEnsDE ROl B Bhdrone B i dRP Ry

~ sui t abl easshanehbr sutaimlas ahlarehde Htrdcaition SRMNS teliekbraneletidll pfrbIRRET at ur e

in the rgpr{%%aﬁ; invge %%ésggcizogf a suitable acid for example an inorganic acid such as
~hydrochloric acid or sulphuric acid, or an organic. acid such as acetic acid or formic acid (or a
suitable Lewis acid) _and at a temperature in the range of 0°C to reflux, preferably reflux; or
20 i) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215; J. Am.
Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of

2N
‘-““‘"/‘-.

‘ palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzene or xylene, with a suitable baée for example an inorganic base such as caesium
-carbonate or an organic base such as potassium—t—butokide, n thé presence of a suitable ligand

25 such as 2,2'-bis(diphenylphosphino)—1,1'—binaphthyl and ata temperature in the range of 25 to -
80°C. - | | |
Pyrimidines of the formula (IT) and (IV) and anilines of formula (IIT) and amines of
formula (V) are commercially available compounds, or they are known in the literature, or
they are prepared by standard processes known in the art. |
30 ¢) Compounds of formula (VI) and compounds of formula (VII) are reacted together in a

suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the range of




PCT/ GB01/ 03084 -22 100-200C, preferably in the range of 150-170C. The
reaction is preferably conducted in the presence of a suitabl e hasens2e0s
as, for exanple, sodium nethoxide or potassium carbonate. Conpounds of 7
formul a (WO)02&489(VI1) are comercially avail abl e compoundsctT/@Boidfys are -
known . in the literature, or they are pr%Eared by standard processes known
in the art. "5 d) Compounds of fornula (¥#Fl) and conpounds of formula (TX)
may be reacted together in the presence of a base for exanple an inorganic
base such08208¥agrefirably indhataags of 15RETQICETRO AR BréRbly &,@hﬁ{&@& ir?ﬁl%h as
t ol uene or tetr%hydrofu an, or in the presence of an organi'c base such as
excess ( PRFeRGRPrASuLable i?ﬁﬁ@rsﬁﬁ 7% forexample; sprjematethexidooBiEassivfo spbongts, of

i lLa (VI Fn X is fl b di to the. 10
ol Fow ny. schostehgufortopaly (VB Balminte B RRl el e liutle eSmpgunds st
of f or mukwe Kl iaXheli@rdrhnX) orahey £6pFepheday darﬁ%i#rg%s&s% aggﬂ%feog%ggset hey

are kngwn_in the literature, or they are prepare st an S

known Pnd} he &wompouays difepnuad¥1I3) arfdeanubendsdf foeyinaDXPHWS bt eshcieat O
conpound raula (1) under .15 standard condjtions, for exanple in the
presenc e§0§? B\% ﬁ % 8 Fe&g%“)gt‘#@q’&ﬁ%{?& F?‘ﬂ’églﬁ\ﬂﬂ &PIERYC pase spelporpesipmogarhdiabhipl
chl or.i detietprésehen®eimain ' : . ounds of [fornula
- (X) may be Pﬁr gpar ed acg%rg?jlrlér}gtsiigl i%ﬁgl%nnl}é)%r %?raﬁg&gﬁa%:og%lr%? PISSEHGRSEAD Et 3N,

THE N' Rotggmic(ehd sudhis eRecsy (DX aPa tebnplefiere,in (R9)raSeNeims b gbicanuary 2005
. WO 02/ 04429 PET/ GB01/ 03084 . o -
ompounds of formula (VIII} wherein X is fluoro may be prepared accordin g to the.

10 following scheme:

HzN ' Conditions as
am + R, = (VII)
. 0 for processa)

(,Mit‘wiﬁf‘_‘
i i
.\M(:: ‘

/ 2
~F
~ (VIlla)
Compounds of formula (V Illa) and (IX_) are commercially available compounds, or
they are known in the literature, or they are prepared by standard processes known in the art.
) Compounds of formula (X) may be converted into compounds of formula (I) under -
15 standard conditions, for example in the presence of trifluoroacetic anhydride (where R® is

hydrogen) or thionyl chioride at a temperature in the range of 25 to 100°C.

' Cpmpounds of formula (X) may be prepared according to scheme 1 or scheme 2:

| NYCI - i) H,NR®, Et,N, THF

4

a =N i) HNR®R4, Bt,N, THF
o
- (Xa)

HN '
(&
(Xe)
(®2),

HCL, 2-butanel,
A

X)

Scheme 1



-23 i) HNR3R4, Et3N, THEH a.N R (Xc) HCl, 2-butanol, D. H Schene 2
wherein Ar is optionally substituted aryl, for exanple phenyl11cnmpaunmm50f
formul a &{ and (Xc) are commercially avai | abl e conmpounds, or they 5 are
known i nth& M ¥erat ure, or they are prepared by standar dPEF/EBEEEHE4 known
inthe art. It wll be appreciated thag,certain of the various ring.
~substituents in the conpounds of the” %?esent i nvention may be introduced

.-by standard aromatic substituti.on reactions or generatgg by conventi onal
functi onal group nDdlf o] i r prior to or tely follow ng the
processes mentiXagd aﬁ%gghkaggﬁggﬁgﬁch are jnclu@led 1p the process aspect

. of the 10 invention. Such reactions and nmodNf i catll -include, for

. exanpl e, introductionlBArQH, bassstituent S me an aromatic
substitution reaction, reduction of substitue g kylation of
substituents and oxidation of substituents. The reagéats and reaction

. conditions for such . procedures are well known in ?ﬂg chem cal art.
Particul ar exanples of aromatic substitution reactions include the

introduction of a nitro group using concentratedinitric acid, the 15
introduction of an acyl group using,- for exanple, dXecacyl hallde and Lew s
‘acid (such as alumniumtrichloride) under Frie elfﬁaqig§mﬁ&ndltlons t he

~introduction of an alkyl group wusing an alkyl halige and Lew s acid (such
as aluminiumtrichloriide) under Friedel Crafts ¢onditions; and the |
.|ntroduct|on of -a hal ogeno group.: Particul.ar exa Ies of nDdifications

hth a ni ckel cax)al yst-:—e+—t—+—eat—rrent Wi tdp ira
Wdr ochloric acid wi'th heating; oxidajiM K 2
or. al kyl sul phonyl. It will also be pr egi in sg@ of the
reactions nentioned herein it nay be' nessa([),\// desirable {0 prot ect any
sensitive groups in the conpounds. The |nstancesAX/\/nere

(Xe)
Scheme 2
wherein Ar is optlonally substituted aryl, for example phenyl.
Compounds of formula (Xa} and (Xc) are commerctally available compounds, or they
5 are known in the literature, or they are prepared by standard prcicesses known in the art.

' _ It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic subétitution reactions or
generated by conventional functidnél group modifications either prior to or immediately

L following the processes mentloned above, and as such are included i the process aspect of the

10 invention. Such reactions and modlflcatxons include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reabtion’ conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction 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 aluminivm trichloride) under Friedel Crafté
conditions; and the introduction of a halogeno group. Particular examples of modifications

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




5 protection is necessary or desirable and suitable nethods for protection
are known to those skilled in the art. Conventional protectingigo@aupsy PEYS

be used in accordance with standard practice (for illustration see T.W

G een, Prg@den#d2e Groups in Organic Synthesis, John W ey pandsoosssss 1991) .
Thus, if reactants include groups such as am no, carboxy or hydroxy it may
‘be desirable to protect the group in soht-of the reactions nentioned _
herein. 10 A suitable protecting group for an am no or al kylam no group is,

for exanPideogeantion yith agrickep cathlyst arteaphentaviteidainalie p@EQHE of HdtoasoAset VI .
an al koxygcarboriyl. group,. for exanple a _nethoxycarbonyl, ethoxycarbonyl or
t - but oXy%/cé(?B’b egté‘?%t%}c{)agﬂn 8F MH&?E@}WWI@F élﬁw],suﬁl)h@nylexarrpl e -
benzyl oxycar bpRl] .al't l e benzoyl . The.deprot.eetion
condi tions for the abboev Pg%?%?%%@?ﬁé%?%&gﬁ%%%&@ﬁP?WO IS‘FIWEWE%gGCho_i ce

of pr ot ewacessgryldesigrllapo piidters anf sensizgivagpdigns i2 theApodh®UThS WhibhindSs Bhere
al kanoyl 0£F al ko)(;%/car bonyl group or an aroyl group may be renoved for

~ exanpl &, PBYCROR JIegessary fridrsigabls mndspiiiableasethedrchor protextiombiedtriownn e tiladse _
hydr oxi dg; ARTE |+ hi Lum hydroxide. A'ternatively an acyl
gr oup sS%%ll%dgé tgéft -'pﬁ&%@%&@%‘%%%%@ﬁﬁa l_ge ?Sgﬁrb‘%‘iff?r_ B?E'Wﬁléﬁﬁ\ép@%rdby
~ treat menprasticel{far iBustiatibh @ T/W. GRSn DRG0 @i‘blﬁ)s i Or PR $niRdsiPRABPRIEL C
acid or trifluoroacetic acid and an 20 aryl nethoxycar bon group suchas a
benzy! 0x3a18niA% 1gr s, Mrasackatsriseinde groups suchasmpling, catbyxipehyirexgltingly over
a catal | um on-carb or by treatnent with a Lewis acid
- for exayrr%lt%e%g%}#%ﬁé?%?ésc% ?% gf% P‘ER)POSQE%%@B? Feaﬁtléi!ﬁ pefiiosedhetinat  ve protecting -
grouplfor a AfsuiiEsly pRtkding GraProk & i u jch -
' may be rem)ved‘by trgat rren‘tg%&wi t‘ﬁ‘a?lagl%k%/%%hﬁﬁgﬁllP%%g%%#ar%l&a&‘ggg’i &
]gll met hﬁl HATH pH Siepmienm éll,ckamyl @rcmpl syl aaarnem;di aﬂﬁkﬁcﬁau}bbajﬂl ROy, @limbjn@g; group
or a hy Qup; i or., ex an acyl group, for exanple an ,
al kanoyl ﬂ%@é%%&lébl?g& 1’g@oﬁ%ﬁr’i’/@ﬁgﬁﬂﬁ?@wc%]?%ﬂ’b Bropgy anar wkmstionyearbonyl graw, an
aryl met-higt exHrnIB bedh EBhE, S i ' ohdi tions for the
above prot e_(:_tn?i!al ® %?}%? Wi Iﬁ nec e%gglrépsp’\%gféﬂv&ﬁ ?%B@%gﬁtﬁg? @%)r%ﬁechqn
- pr ot ect i 9§digions for tia el vefpgoteetangroeps wavessayily vagy ot theieHvicsofprotadtk@noy| or

I b d,, for | e, by hydrolysi ith 30
S0 vt R St AS AN i SY ey dronk sresbi! erapiarranor
‘sodi um hwaoxdiemay 8 Lo e el UMERODAL w8 AU AHER A5 DRz P OV

may be renoved, for exanple, genation over

pal | adi urstahhysiaertide,. for dxagepleittiyuR @0 Sodile BRIOE4R AIRERAGEY bh 03R4 onPiuch

.suitabl e prqg cti Ql% rooup for carboxy group is, for exanple, an

esteri fylFid d’?‘%ﬁ?ﬁ, ,Ogﬁrgr YR R3Y ge ETHEYH forcﬁxa@iﬁlf'ebwﬁat@cnwxm seitebimgcide

o T or  Sacr RHER] fulpic SRRl o BuEag RigEid i et um Pveroxd g
0 arylmethoxycarbonyl group such as a benzyloxycérbonyl group I,nay be removed, for exam?le',

by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis
~ acid for example boron tris(trifluoroacetate). A suitable alternati&e protecting groﬁp fora
primary amino group is, for example, a phthaloyl group which may bé_rcmoved by treatment
with an alkylamine, for example dimethylanﬁn()propylanﬁne, or with hydrazine. |
- 25 A sujtable protecting group for a hydroxy group is, for éxample, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for exémple benzoyl, or an
arylmethyl group, for example benzyl. The 'deprotection conditions for the above 'pfot_ecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group S'_UCh as an alkanoyl or aﬁ aroyl group may be removed, for ekample, by hydrolysis with
30 a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a ben.iyl group may be removed, for example, by

ﬁydrc_)genation over a catalyst such as palladium-on-carbon,



- for ‘exanpl e, by treat ment with an aci d, for exanpl e an organic acid such as

trifl uor_oaceti c 5 acid, or for exanple a benzyl group which mayt hehuaennosd,
for. exa hydrogenatlon over a catalyst such as

" palladiu gndz@é¥23 The protecting groups may be renmoved RAT/GRY1/@osweni ent .

stage in the synthe5|s usi ng conventiopnal techniques well known in the
chem-cal art.. As stated here| nbefore th corrpounds defined in the présent.
i hvention pos§ess ﬁlglo anti-cell-proliferation activity such as anti-cancer
activity whic IPFig e gsoun o8 & cabery grup 1w dxamiphs, tamegtexafyﬁng/gzbyp,of

| ~the compeyRfampReSSeld ssessed r.exa Ie usj ng the
procedure se?mgut bg gp %sd@gmr@ﬁ? h%‘ﬁg ?r}B sP. olyEsn used

|s Dithiothreit

15 HEPEShiadake slmhmdmuyﬂnhydﬁdv @ﬁf@ékﬁﬁ%l@a -ARARARES hﬁ%&%yggoe%ﬁlg a. oIt

P PMSF i s Phenyl net hyl sul phonyl fI dor i de ound wer e
tested i FPTERAPRI DY Featmenawih Ak aciy, fphelgmpleam ofganicatidssich gs trﬁmomzicbh@tl on

. Proxi mt fr rsh measyring i ncorporation
20 of Ty I8 BT I3n0Le 2 893! AR WA b e dox Esermla e hycrogenation

( GST- Ret Dmlalcaﬁyquhrastpaummmgﬂcamn In each wel|l was placed the conmpound

‘to be tested frgl luted in DVMSO and water to correct concentrations) and in .

control wel | s1Bf PI&GCURS SEppp mamévea@ngwdlamanjbmmanmmagel in@lie SPBHesis ABing

positive i CDK2/Q/cI|nEpart|aIIy purified
SRER AL 2R R Bl gk

enzyne (anou 3@t y) diluted in 251 incubation

buf.f dded I 3 t
(gon'ta rgé\r,\}l?ﬁgao g tagSaT%ﬁgérﬁjeéh%{tﬂﬁ o%@lgsng’éfgle@}@ fgxﬁ)@gﬁm&é@éﬁ%ﬁ%ﬁe

Tr.i phddpiatestl- F\whfmm jodiffityy srichexs pnti-wantet hetivigsutith BhelibxddtbQrisBKA the
hntl , d..at oomte rature for. 60 mnutes. To each well was
?ﬁen gdd%@ﬁ?@@%’?ﬁ éﬁ Vi of I hompRr rﬁ‘ﬁﬁe RIEPHHEY WaY be assessedifer exange,A- PVT

- SPA beadusir¥1e phsvethe. se2QRMeMR).] Of Anti -G utathione Transferase, Rabbit

| gG (obtained from Ml ecul ar Probes), 61nM EDTA and 50mM HEPES pH 7.5
cont ai ni 48AY0. 05% sodi um azi de. 11 January 2005 WO 02/ 04429 PCT/ GB01/ 03084
- 26 The pl ates, e se%bed w th Topbseal pl ate sealers, left for two
hours then spun a 5‘?ﬁlatlft)f§ﬁ9<‘6" eepgpeds- i nut es. The plates were read

on a ]l’j)pEBBES if Nf[zli@yc&%%ﬁﬂzﬂpﬁﬁfazﬁﬁ:lﬂf 2[2- ethanesulfomc acid]
' DTT is Dithiothreitol

. PMSF is Phenylmethylsulphonyl fluoride _
- The compounds were tested in an in vitro kinase assay in 96 well format u§1ng
. Scintillation Proximity Assay (SPA obtained from Amersham) for measuring incorporation
20 of [y-33-P]-Adenosine Triphosphate into a test substrate (GST-Retinoblastoma protein;

Ji } GST-Rb). In each well was placed the compoqnd to be tested (diluted in DMSO and water to
correct concentrations) and in control wells either roscovitine as an inhibitor control or DMSO
as a positive control. _

Approxi'matel.y 0.2pl of CDK2/Cyclin E-partially-puriﬁed enzyme (amount dependent

25 on enzyme activity) diluted in 25 Ltl_incubati()n buffer was added to each well then 20p] of
GST-Rb/ATP/ATP33 mixture (containing 0.5ug GST-Rb and O.2uM ATP and 0.14uCi
[-33-P]-Adenosine Triphosphate in incubation buffél'), and the resuiting mixture shaken
gently, then incubated at room temperature for 60 minutes.

To each well was then added 150pL stop solution containing (0.8mg/well of Protein

30 A-PVT SPA bead (Amersham)), 20pM/well of Anti-Glutathione Transferase, Rabbit IgG

(obtained from Molecular Probes), 61mM EDTA and 50mM HEPES pH 7.5 containing
0.05% sodium azide.




The incubation buffer used to dilute the enzynme and substrate-m xes

cont ai ned 50mM HEPES pH7.5, 10nM MhCl2, 1nM DTT, 100M Sodi um vengshaiag: 20080M ok

NaF, .10mM 5 Sodi um G ycerophosphate, BSA (Ing/m final). Test substrate
In this aseagyoendy part of the retinobl astoma protein (ScimgngesmlBdssMarl 3;
235 (4794):1394-1399; Lee WH., Bookstein R, Hong F., Young L.J., Shew
J.Y.,; Lee E.Y.) was used, fused to a €8f-tag. PCR of retinobl astoma gene -
> encodi ng amino acids 379-928 10 (obtained fromretinobl astoma pl asnm d ATCC

 PLRORNL) was Pl platesmebre soatibd vizh Togeeahs @late kangs 14fnte t@@ﬁ&%?hé_n%@' g vect or

(Smith D and_Johnsqn, K,S. Gene 67, 31 (1988); which contained a tac

pr oot er 219 HLAEKE Eoreiapimaes. dhe platrsavarareall g0 al Topgeurs f6r30 wsendsipeamgll.
- E.Coli host, i ian £0 hr ombi n ¢l eavage - obtained _from

phar i o bi of A BRIt B0 Jifle R LR el B B niced Gontonet SO
sequenceHBRES 0.5, 10nVdnCh! EnREDFT2 Tooha SEB%&g@aHWgégﬁd )

sequence so obtained was expressed in E. Coli

 usi ng 3t SefiemdClyetaphdsphatextp$ A {bingmitfeciini ques, and purified as fol | ows.

"E.coli sstte‘ s, resuspended in | Or/g of NETN buffer (50nmM Tris pH 7.5,
120 N?r&—ﬁ%ﬁ%) L3 TA, 0.5%/v-NP-40, |nM PVSF, lug/nl |eupeptin, |ug/nil

aprotinin andgly i i CA 0 X ds, .per 100m
ormgenat e ATt Lp R b bt B BRIGR Sl ot S TR ont o o
e D T b e e Ay e oL, LB I |

washed with uf fer. er_washing wi th kinase buffer P

7.5, 10%%@%@%@%%- Pﬁaﬁwﬁﬂmmblﬁﬁ%@pmgm csagpdipg Pmino doidy/3TO-%Brotinin
and | yg/ i i.n: I isth 50 reduc | ut at hi one .
ki e Sbiahatieih o BB AIRECR AR b g 8 e ciig.
di al ysedclonerintogGEXR Tafpaionsiector (Saih DUBS &id.Jolien! K RalGeRe @ﬁ,@t(lmig{;}w sed/

0 .

by Sodi um Dodeca Sul fate (SDS) PAGE (Pol yacryl am de gel) using 8-
Tris- G y@OnfEngs o prespeier Tosipduoitde expression, intamrdacH gedy for juse & ahly&.Opin

di ng & . | in E were isolated b
{ranscri e A58 anablee B oln AREE, | PR T EphShaaintec) vhiehi at o
and cl ormeas uset ¢o aBplifyhanindseicls 70ZBNE STHioBe ﬂée%aspa\ghi%?c?ﬁleﬁﬁ%g}dl@@ ofrr om

ro
- Tnvityogen 1995 cat al ogue nunber: V1392-20 . CDK2 and cyclin were then
dual |i/50expr es Sgretipeblagoma IO 3828 saquanes o offtaingiDro¢(pdeed 2. CRLTBEB01/ 0308#

?ggg:jgg?dgﬁgﬁ %}gggl g%lfrsic}gtﬂiﬁges?g}x@a%ﬁhuéiglgteggréssqgﬁa retchxgggels;.afde;l)dﬂﬁsé%ség %gl]iows.
‘ E.coli paste was resuspended in 10ml/g of NETN buffer (50mM Tris pH 7.5, 120mM
| NaCl, 1mM EDTA, 0.5%v/v NP-40, 1mM PMSF, lug/m! leupeptin, lug/ml aprotinin and
lug/ml pepstatin) and sonicated for 2 x 45 seconds per 100m! homogenate. After |
20 centrifugation, the supernatant was loaded onto a 10m! glutathione Sephai'osé éolumn |
(Pharmacia Biotech, Herts, UK), and washed with NETN buffer. After washing with kinase S
 buffer (50mM HEPES pH 7.5, 10mM MgCl2, ImM DTT, 1mM PMSF, 1ug/m] leupeptin, .
lug/ml aprotinin and lug/ml pepstatin) the protein was eluted with 50mM reduced glutathione
in kinase buffe_r. Fractions containing GST-Rb(792-927) were pooled and dialysed overnight
25 against kinase buffer. The final product was analyscd by Sodium Dodeca Sulfate (SDS) -
~ PAGE (Pélyacrylamjde gel) using 8-16% Tris-Glycine gels (Novéx, San Diégo, USA).
. CDK2 and Cyclin E '
The open reading frames of CDK?2 and Cyclin E were isolated by reverse
transcriptase-PCR using HeLa cell and activated T cell mRNA as a template and cloned into
30 the insect expression vector pVL1393 (obtained from Invitrogen 1995 catalogue numbér: o

V1392-20). CDK2 and cyclin E were then dually expressed [using a standard virus




- cells derived fromovarian tissue of the Fall Army Wrm - 'cormercially

‘avai | abl e). = Exanpl e production of Cclin E/ CDK2 The fol | owi ngiE3ai@he2005
provi des details of the production of Cyclin E/CDK2 in SF21 5 cells (in

" Tc100 + 19 EB42PCs) + 0. 2% Pl uronic) having dual infecti GCTMEBORI3DEN = each
virus of Cyclin E & CDK2. SF21 cells -gr%vn in aroller bottle culture to
2.33 x 106 cells/mM were used to inoculfa&é 10 x 500 nil roller bottles at
0.2 x 10§$ Lael I a/ m.. The roller bottles were incubated on a roller rig.at
28C. 10 ARPFYPEYdggyafeption fsehniguelin thednsest S\E?leceﬂwstemdSP@i@téthE"nigi]]ﬁrdﬂe from

2 bottle .. 86, 1 s/ 99% vi abl e). The cul tures

wer e theﬁeliisn ec_ﬁE3 %govrfﬁp ﬁ]aﬁaﬁgl Sglt?aqql%% f%is%@gjtwo‘éh' qommesciply agaileRle)i rus. The

- .viruses MWM&'additiOn to the cultures, and the .
cultures returned to the roller-rirg 28C. 15 After 2 days (48 hrs.) post

i nfection theThe follovwiag Sxampletprpwidosdetsibrod dist pdduction of Oyalin BRIDK2GOERY| at

- harvest - . %.Vviable). The cells were spun out at

- 2500r p?n \é\%% (#a'?ﬁééo Jﬂﬁ% %m&émlw) Sayingdualintesiond O %ofos cacthe ,

super nat sitiis 3bGydlindc 87 dpitp, Partial -co-purification of Cdk2 and Cyclin E

'Sf21 cells were resuspended in lysis buffer (50mV Tris pH 8.2, 10nmv MyCl 2,
- 1mv 20 DTT, ¥BMwrelsygrewopnespleabeticGulots adBumaS bR fatalea t&in%g%{éaﬁ
' or 2 .

I 'mM PMSF g/ ni | .1 eu tin.an /m aprotinin) and honpgeni sed
i nutes ?%xasﬁ%‘%m%ﬁ)rf’g@& %@r?g’égﬁ’éég‘?lmﬁlt be gdigt pottlesjaeiedncubeted caspetlant ant

was | oadggdappdgeg @ Poros HQ'M'1.4/100 anion exchange colum (PE Biosystemns, -
Hertford, UK). Cdk2 and Cyclin E were coeluted at the beginning of a 0-1M.

NaCl &P adi ent Aftend days (72dirs) ihfcbRY welerbdBntd, Ah g ARCavie ik BiokPs %)m%y Runéi%o 2°
<al um v%l ggﬁs.%%%-ehgflon was, checked by western bl 6t. using bo

ti-Cdk &R X Akoiccdyar 28 wiableh dde eyltyreawere timinfediadt eithn thel dvgyviruses at
Cal i f or napi S for BYcrARI09Y, assays designed to assess inhibition of CDK4
and CDK6 may be constructed. CDK2 (EMBL Accession No. X62071) may be used

toget her wi t hTiRywirises Aveps mixefabjdihds befe addBbn HABESALES, Noa tMARIR) . and
further details for such assays are 30 contained in PCT International

Publ i cat {eBARggbto thpomlep figh8°Ct he. rel evant Bi ochenical & . Bi ol ogi cal

TR i O G R A R ORI
‘January &@@batMares3! (44238 RAUHERR MM 06b; vE&Ble). The cells were spun out at 2500rpm,
30 mins., 4°C in Heraeus Omnifuge 2.0 RS in 250 ml. lots. The supernatant was discarded,
Partial co-purification of Cdk2 and Cyclin E |
Sf21 éells were resuspended in 1ysis buffer (50mM Tris pH 8.2, 10mM MgCl,, 1mM
20 DTT, 10mM glycerophosphate, 0.1mM sodium orthovanadate, 0.1mM NaF, ImM PMSF,
\ - Tug/ml leupeptin and lug/ml aprotinin) and homogenised for 2 minutes in 2 10m! Dounce -
N homgeniser. After pentrifugation, the supernatant was loaded onto a Poros HQ/M 1.4/100
anion exchange column (PE Biosystems, Hertford, UK). Cdk2 and Cyclin E were coeluted at
the beginning of a 0-1M NaCl gradieﬁt (run in lysis buffer minus proteasc inhibitors) over 20
25 - column volumes. Co-elution was checked by western blot using both anti-Cdk2 and .
' ant-Cyclin E antibodies (Santa Cruz Bioteéhhology, Cali-fomié, us). |
By analogy, assays designed to assess Vinhibition of CDK4 and CDK6 may be
3 consgucted. CDK2 (EMBL Accession No. X62071) may be used together with Cyclin A or
Cyclin E (see EMBL Accession No. M73812), and further detéils for such assays are
30 contained in PCT International Publication No. W099/21845, the relevant Biéchemical &

Biological Evaluation sections of which are hereby incorporated by reference.

Althdugh the phar_macollogical propetties of the compounds of the formula (I} vary




with structural change, in general activity possessed by conpounds of the
~formula (1) may be denonstrated at 1 C50 concentrations or dosesJamuath2005
range 250Mto 1nM Wen tested in the above in-vitro assay the CDK2

i nhi bitoMWOA¥M4Hty of Exanple 1 was neasured as | C50 = GCiAGBO/dBosthe in .
vivo activity of the conpounds of the present invention may assessed by -
standard techni ques, for exanple by meaddri ng i nhibition of cell growth and
assessing cytotoxicity.. Inhibition of cell growth nmay be neasured by

st ai ni ng W Sryciral ish@igef inrgenembaativitd pofSRB} by @oflpbERRSERYS fHME1L MPpha$ bRl NS
protein'g and th%%g ésre gives .an estimation of anmount of 10 protein (i.e.

cel I's) i ACQOpRie oSBYRFRLIRiipns Orgivess iBthe 1arze2SAURE tWDIMpr ecl i ni cal

antitunmour d i . Prin.  Pr ncol. 10: 1-12). Thus, the
fol l owi ng detai gqgsﬁg@%ﬁg§ P@&ﬁ%ﬂ%ﬁg&%@%ﬂw ReYityoef Exagrmied h:
Cel | s wemes pleatized hyIGRpROOABURLE medium in a vol ume of 10001 in 96 wel |
pl ates; nedia was Dul becco's Mdified Eagle nedia for. MCF-7, SK-UT-1B and

SK- UT-1." The d&F rsvivsastisity ofitheowepauadaof the breswimvention midye dsSibdd ByPr

- conpound re.added ‘at. vario .concentrations in_a maxi nrum concentration
~of 1% uv%ﬁ%?&‘}cgmﬂ“%%‘?freé‘rlmﬁregltyemﬁﬁgﬂa& guykition plocell grewth snd aseessng cel | s
before degbfgticitpel | s were i ncubated at 37C, (5% C02). for three days. At the
end of three days TCA was added to the plates to a final concentration of.

16% (v/v). Pinukitonef el grewth maybanedsmtd BesthivinglcdloWith SR BMRELHARANT
renoved h@ gl at%z Z%Gwashed in tap water. After drying, 10001 SRB dye
fgRreseqnt dyt

(0. 4% SRB Stains PERieIBs anbihersfornizives 6w estimaivg, of Exuems oSRB

was r ego Ak bae i , i id The ;. SRB. bound to -
protein l\iggelgg% u%{?!ﬁ)gﬁegwléﬁ (%%WF ?‘@Rﬁ?z@%ﬁ?@s iﬁgﬁﬁ?lfpé‘?d@@aw&’t‘@é’uét £
room t enpergatiseogery SheeORyinPra Ol 16 - B40THHs, BB FolldWhing BGAL fedlb®RefbE

- inhibitor causi n&j 50% i nhi bition of growh was determned froma sem-1|og
‘plot of PSRTUIESTIBEIRE&Eerlherasriios ver sus absor bance. The concentration of

ol s wer e pl St oy S R RCEaPanr et RESb i N alfip® Bt Wl < |
| Ches SR atbey are. L n o1 Bge oM e L 30 Aoy ety T Rk
~ aspe C?S o?‘/ﬂ{%?iﬂ“%@éﬂﬁﬁ%ﬁh_ qv_ﬁ@,i@t,‘ tél_erp i@bi_ﬁw@omppm vece addedat vatasposi tion
 pnar macontieay Tirns B P B AR e BN S R PviS e G A Brbdlangh wineraued as
.defined tegiet abahofe ckiis BepHadtim0 ORI YR R30 A4 7 aP?TJéﬁ?éé/ @é%%r three days.
~* Atthe end of three days TCA was added to the plates to a ﬁnal concentration of 16%
| (v/v). Plates were then incubated at 4°C for 1 hour, the supernatant removed and the plates
- 20 Waghed in tap water. After drying, 10001 SRB dye (0.4% SRB in 1% acetic acid) was added
for 30 minutes at 37°C. Excess SRB was removed and the plates washed in 1% acetic acid. '
The SRB bound to pfotein was soiubﬂised in 10mM Tris pH7.5 and shaken for 30 minutes at -
room temperature. The ODs weré read at 540nm, and the conc':eﬁtration of inhibitor causing
50% inhibition of growth was determined from a semi-log plot of inhibitor éoncentration
25 versus absorbance. The concentration of 'bbmpound that reduced the optical density to below
that obtained when the cells were plated .a.t the start of the experiment ga\é the value for -
toxicity.
VTypical ICso valueé for compounds of the invention when tested in the SRB assay are
in the range 1mM to 1nM. ' |
- 30 According to a further aspect of the invention there is 'provided a pharmaceutical

qomposition which comprises a pyrimidine derivative of the formula (I, ora

pharmaceutically acceptable salt or inz vivo hydrolysable ester thereof, as defined hereinbefore




.- -29. in association with a pharmaceut i cal | y-acceptabl e diluent or carrier.

“intraven

The conposition may be'in a formsuitable for oral adm nistratipfanuaor2005
exanpl e tabl et or capsule, for parenteral injection (including

_ ?ﬁg?}ﬂgﬁﬁ%ut aneous, intranuscul ar, .intravascul ar BrTiGRGE3M4) as a
sterile solution, suspension or enul si_gg_,_ for topical 5 admnistration as

.an ointnent or creamor for rectal adnministration as a suppository. In

- general the abave ¢ sitions y be prepared in a conventional nmanner
~using CORVENAIER WW%?@T%C%Q%&W%W $BHeFul @ (1) will normally

be admi ni st ergg dogn | s I +.dose within the range

~ 5-5000 ng per squa esi\#e@?géﬁgggggg?ﬁ%@{e@ %I%} %ﬁ#&“ﬁgﬁa?% or Wﬂ?&?ﬁ%t ely
. 0.1-100 teigjtkay, capsude, tftwi saremeraibinjeptiqt (réladisg sihenciResHbtehdom Shistbbagadose.

A unit dose formsuch as a tablet or capsule will usually contain, for

exanpl e PIPGECHY srnfugion) gse sierge selnden. suspeasion abepulsionafdryoplode in the |

- range of 4l LS. ed, ver .the.daily dose wil| necessarily -
be vari.ec eptern |n% abf%n hg&ﬁcgesaf{?%é ipl a ngtkﬁﬁng’fl@ﬁpﬁ}lmoéﬂ?@' of :

~ admi ni strat i din,geserd! thhebs@\@hipbditiols fbebé hlepaes DL tAHehfiSR ﬁﬁfs ingly

" -the optinum -, 15 dosage may Ejg‘determbﬁedﬁbg thé pr-acteitiong%nn_o ?dsgj o

tr eat i ngfORMSPUORRLGXEIMAMS.pat i ent . According to a further aspect of the

Pharmaceut oo tromehf o ReRER D Bl Reseit e ittt £ eundloddds cor . as
defi ned dnénsli nbehniesd Withiu$Be jafgas mBOBALE R 5 ﬁa%@ﬂl%%o%fs aﬂgg Bt ﬁ@g’ﬁﬁnﬁr

ani mal body by 't heraBy. W have found that the conpoun Ined I'nthe

¥ es et .ig ARRSPRIpG#RLY B+ - H0020g/bacand dlie noimaly! providespthelrpentially-cbieciive ddseo |
oA 5 B B oL S Ml oL Bt Bt S5
| are oxpegt e T b e L O P D B R e o
condi t | dhedaibtdese sdll apeessiridy bé verjsd depindit@Diponahe Jioe sreated cthe phticeRIRRIEN S

may be u 9 t O produc CDK .| nr}i Ltory effect in a 25 warm bl coded ani-nal
in need 021% SVl %t?oé‘ailrﬁetﬁ? .Se“?’ﬁb’so tﬂll")FeﬁJ%B UiedEeatnd. Hsergingsethe opHmaEmt i on
provi te dbssmRiiafed @fterhdifaltt BrilRSH: WSl ' A
character iSﬁs%d %gbi nh? biti or?ng?bﬁc%%%%‘%é@%@é%ﬁ%dégﬁg%%e g may be used
to produce arentdingtost fuktherdspens of fequesentidivattion thére ieprovided aRafdpoliyd bhe

I nhi bition_of FD@?\ Su}cjh a conpound of the invention is expected to
possess &° frHuta Gea pragresuticalit acepirblg splt Pl viw omkelyseblecstrsdhereofors cat ed
in 30 "BRYelRYER ; - | Hoa an reast,. Lu col on,
rectal, .stomach. g?ﬁg@? Egﬁgﬁgﬁ%‘é‘?&jgﬁ%@%@? ?%?“g{’/%r‘%aﬂ%‘%ﬁi‘ﬁ’c?@ .by%ﬁfﬁgpjf't i s
expect ed t hatWea heonfooud thabfhetcompbmuisriefiosd ini tht pReSEeSEnEBA, grgancer activity
“agai hese ca%i;ers. It is in addition expected that a conpound of the
present HUARIRERAGIKac¢ep ST e vivg hygrolygahinetterthergal eraiifectvk eddhtyeds

: 5 inhibitors (anti-cell proliferation agents), which propety is believed to arise from their CDK

. inhibitory properties. Accordingly the compounds of the present invention are expected fo be -
useful in the treatment of diseases or medical conditions mediated alone or in part by CDK
enzymes, i.e. the compounds may be used to produce a CDK inhibitory effect in a

25 warm-blooded animal in need of such treatment. Thus the compounds-of the present invention
provide a method for treating the proliferation of malignantcelE characterised by inhibition of
CDK enzymes, i.e. the compounds may be used to produce an anti-proliferative effect .
mediated alone or in part by the inhibition .of CDKs. Such a compound of the invention is

- expected to possess a wide range of anti-céncer properties as CDKs have been implicatéd iﬁ

30 many common human cancers such as lenkaemia and breast, lung, colon, rectal, stomach,
prostate, bladder, pancreas and ovarian cancer. Thus it is ex-pected that a compound of the
invention will possess anti-cancer activity against these cancers. It is in addition expected that

a comnpound of the present invention will possess activity against a range of leukaemias,




1i-January 2005 AV\D'-O'2/ 04429 PCT/ GB01/.03084 .30 |ynphoid malignanci es and

" solid tumours such as carci nomas and sarcomas in tissues such #kJartuaey 2005

liver, kidney, prostate and pancreas. In particular such corrpou_nds of the
~inventi otV8B/048pected to sl ow advantageously the grow h efT/pBbnwsvys and
recurrent solid tunmours of, for exanple, the colon, breast, prostate, |ungs
‘and skin. Mre particularly such corrpoﬁr?fas' of the 5 invention, or a

phar msicei.xti ally acceptable salt or in vivo hydrolysable est.er' thereof, are
expect ed YFH’%O%WEH@H@S grdsnlidl wmouroswhpes cammpas dnd sreomavin tisales dudhgOUr S

Sioni 1 e BaneP R iR SR B bl SRRt ok ng 1 or
e 0 T e R e Da e R R PRR p ot i iRl On”

skin. 10 It is further expectéd t ( _ venti on
] g oe ATt e gt i shpestem 108 0,
o175 PR L 55 S A6 bt e

e e B e A R b B B W e s
vessel “proby Leration Thus accordga Lo LhIS aspect ol theL hanrt o ther
i s provi F2AelT oML andisniad, feluding fasiexample, cotaim mureitbe toloal brgast,

accepta ‘ hihy Vi Qydrol'ysabl e ester thereof, as defined
here?nbg%%rsg%gﬁ‘sdgqg\s&%gﬂng'di canent; and the use of a conpound of the .

formul@ (1), Iids fathphexpearedubdtaadopoand eptiriyresestinbertion! vill\o¥@sydhaly sabl e
ester thereof, fined 20 hereinbefore in the manufacture of a 5

medi caneff*H% Pﬂﬁg eel-profiferatipndiseasrvin wids reegd ofggt%areiisqem: sl;ﬂtﬂzsdﬁyluding o
i - i f ' f - . bl ooded ani mal such.as man.
barti ool Seiel (i Aot B8 it R B B o, B i A ARe it o o

pr ogr essKeposi'hsaogha,temsn gibmacadiye aid $Hrbhit nephropattBkAtnet e AR RlerSI<6,
gspgci'al I app .U%chordi,nggto a further feature %f “the inventi on, tﬁeré is
~ provi deda%efgg%&?ﬁﬂs@thﬁ@unzshse@aqﬁua@tf( #nd choenig ingflemetoosy, boreadiboases and

accepjﬁbéﬁl‘ﬁ:digea%s ‘giﬁ}%it%gl &%ﬁ%‘ﬁﬁ%% .e ester thereof, as defined herein

~before int manuf act ure o Bt for use in the treatnent of

cancers (sol THud aurbtdiisg @bislaepdeanitRShvertioRRE B ArbGRat & ¥6nAYthd of .th%

differentiative disorders, psoriasis, rheumatoid-arthritis,”kaposi”
sar corm, [oRaRIeRY 06 ARhamrngewicaly actrptabl csalieptin opathyiimbysablateher (hERof, a3

chr oni o SOTRRPSIREREE IS e v esrtias i (B e AePopagekobioe Aoals
-vessel  psd phiRmatd@idallPacbpiabledklt Yr i Fvb H?drt)fy@éﬁlggﬁér tﬁcf:regfl 0 §dffried
' 20 her.einbefoi'e inithe manufacture of a medicament for use in the production of a cell cjféle
inhibitory (anti-cell;proliferation) effect in a warm-blooded animal such as man. Particularly,
an inhibitory effect is produced by preventing entry into or progreséion through the S phase by
inhibition of CDK2, CDK4 and/or CDKS6, especially CDK2.
According to a further fe_ature of the invention, there is provided a coinpound of the
" 25 formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined herein before in the manufacture of a medicament for usé_ in the treatment of cancers
(solid tumours and leukaemias), fib1‘0proliferative and différentiative disorders, psoriasis,
theumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis, autoimmﬁﬁe diseases, acote and chronic
30 inflammation, bone diseases and ocular diseases with retinal vessel proliferation, particularly
in the treatment of cancefs. |
| According to a further feature of this aspect of the inﬁlrenﬁon there ié provided a

method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded




- According to a further feature.of this aspect of the invention there is

provided a nethod for producing a cell cycle inhibitory 11 January 2005

(anti-cell-proliferation) effect in a warm bl ooded 11 January 2005 WO

" 02/ 04429 WEPAEHG3/ 103084 . 31- aninmal, such as man, in need®WIGBUWA0SS

- treatment which conprises adninisteri ng 40 said animal an effective amount

of ‘a conpound as defined i mediately above. Particularly, an inhibitory

ef fect i roduced by preventing entry into or progression through the S
phase by THACTER GHI BRRS Obrith TR NS oTipSiS A leTDK 0 sibd Atintdi ng

to a furtbheffedipat | t | tion re.is proyjded a
- “nethod- for p?oduc#ﬂri](gmgt)%%f}?lﬁ%yc_ Sa%idﬁﬁ%%cli J?@P%/ﬁ%tglﬁta?)%eeﬁ]-ﬁmﬂﬂiyf%@ fbateyy

. ef fect i nffechimprodutablleptevaningmiiry $ut6br dfogfREion o e BfphaLs i%hﬁ)?t%iéﬂa&t.
of a

ective anount

"~ which conprise mnjstering to said aninal an ef :
| -corrpound%ﬁ’@ggénﬁoi_C&K%eﬁr%%%@@cal |y acceptable salt or in vivo

hydr ol gsabl i ned. her ei fore, Particularly, ¢

b Pory. of feptddd B RInAY AR N isIShet e B uerton fiets Sprpidsgitensi on

t hrough niethdd fohameiubivngiansil idle %i@i&cr?%i-cell%ﬂfe%ﬁfn?éﬁf@ﬁ% waRRSEl Mk
I'S aspec 0

CDK2. According to an additional. feature of he I nventTon
there i s P&\ ek aaman: inggedef suchreaimoent aisreompsiots atlninisering t@add animal

| eukaemi i hr, iferative .a di.ff.erentjative di sorders, psoriasis,
r heumat o?’gégfﬁt \{éla?;?o;u%k Ré%%%‘?lp%lmgaql}%%‘flaﬁ'gQ%H rgRecuticallyaceeptabla galg iy ami ¢

nephr opavivo &g drodysaBleQRRr thaidde b S&HiRIItR e babES LAY AN Rory kol Tune
di seases, acute and chronic inflammti onl;1 bonepgﬁgglggz’sﬁgﬁ%bo%leg‘ire td’l’sseases_

}w;; h 8t Presuced ks Bisiensinglenfry irtoiop progressmnvhrongibthe Ssitsaby ﬁ‘mﬁbiti@:uGﬂCBKZPBn,
__ need h, L reat ent L C nprises adm nistering to said ani mal an
| ‘e?f ect | v@gﬁyo%?\qloroéﬁggﬁ%ﬁ%%mewor nula (1) or a pharnaceutically

accept abl e salAccOfdind oV \4adimbaEIGLY, , efi.ned herein.
before. 20 Part icc-ul agrr]tloy there is p@ﬁﬁgﬁs%&rﬁ% jﬂgéﬁgff n@rnet(aﬁﬁcﬁ@p%% 92 in a
war m bl o8®&wdfitrating cangets (srdidntamouisanddewkaerhias)) €ibropreiafertivt afdi ch - '

effective anount of a conpound

conprises.cadm.ni.stering to said animal an ¢ v
“of formufa ?%“a,kﬂ’e alSB@FSnﬁ%c’é{?ﬂS ,PW‘E&’&‘@%VHF&E& Kapgsi's saspora hagmangioma,

‘the invention there is provide armaceuti ca

hydr ollysabltea@bti@bnichebeehafits A8kd | £e..4dn.a further aspect of
| nichRpEeDaif s ﬁaérg ,Qﬁér%éi'er@ﬁ%,%%tgﬁ%l JesienosE, angm%mlil

conpr i sediseases raguigratd ohronfreinflemmalian (Bone diseases phBGERGIEa6R Wit REEAPt abl e
' ' roJ ysabl e ester thereof, as defined herein before in

salt or in_ .vivo. hyd
‘associ at %’%?ﬁel\/ﬁr?ﬁfeﬁ%oﬁh’é‘r%ﬁ%‘gﬁp oodrq guimrabspenas mary in peadtof suciceatinent witich use

i,
et 1

i P 20l i\ RS AL S S R
i nvent i opharmecaiticallpaaxpibld salt phar wes Bydroly8dbl€ i ABerbdOR defined herein before.
20 'Particul'arly there is provided a method of treating cancer in a warm-blooded anirﬁal,
~ 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 hydrolysabl_é ester thereof as defined herein before. :
| In a further aspect of the invention there is pfovidcd a pharmaceutical éompdsitién
25 which comprises a compound of the formula (L), or 2 pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before in association with a -
: ,pha_rmaceutically—acceptable diluent or carriér for use in the production of a cell éjrcle
inhibitqry (anti-cell-proliferation) effect in a warm-blooded animal such as man.
Ina fuither aspect of the invention there is provided a pharmaceutical composition
30 which comprises a compound of the formula (I), or a pﬁarmaccutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before in association with a

pharmaceutically-acceptable diluent or carrier for use in the treatment of cancers (solid



30 which conprises a conpound of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrol ysable ester thereof, as defihdxhuagr2i05
before in association with a pharmaceutically-acceptabl e diluent or

carrier fWO0WRY&I2PN the treatment of cancers (solid 11 JanwaryGRQAB0840

02/ 04429 PCT/ GB01/03084 -32 tunours and_| eukaem as), fibroproliferative and
differentiative disorders, psoriasis, -Pheumatoid arthritis, Kaposi's
~sarconm, haemangi oma, acute and chroni c nephropathies, atheroms, _

" at her osciuneys apd kuksmiat), fileepmilidaatve ad differtngivdidsOaRes PGS and

chronic _inflamuatiaqn, pone, di seases and ocul ar di seases with retinal

. vessel pflﬁumaé‘?qgtgﬁbﬂ?s’i Pasi’s SAEEPRASHHESICRR palte andahirenic nephropathies,f ur t her

aspect ofyt | ' ?j‘ijn; hargmceut i cal conpposition .
S eh oo, MR lhial st iR RERY AR ot St | "
accept abirdlagahstiom;, bbme dissasesundrootilss diskBeesithietheraed praitte@hbi Ngd, herein

before_in aslsptsici tion wth a. pharmaceutically-acceptable diluent or
carrier PaFMleoded apppalispelpasig®l: of cancer in a 10 warm bl ooded ani mal

h . vent i; f i, t hesis.by inhibiti f
casont al S phsELERick AlbefPor e blvBlf et oeteul g vhied Akt e < roMORRYOR S0 be
~useful i whighodce@irisega BEMPRIndCE thesfopfmilal (e QPQ?HaﬂﬂaQéﬂti%%}?éﬁg%ytﬁﬂ%s t or i

cycl e-speci fic pharmaceutical agents. |nhibition of pr event
progr ess ¥ hwﬂrﬁysahb egler therop€lae definesbharein beferd m asboitionowitida | i mit t he
toxicity pof cycle spechfi har maceut.i cal .agents which act in S-phase,

@& or m P@%Pg%g‘glﬁéﬁ%f?‘%p?ﬂq C@HI%%Q}"’&F%@?&“SFH‘ &Wéreﬁ‘i“?\?éﬂf ¢RI dhair | oss .
nor mallQ y wassttosde8dnihiiRuéh8Spapoents. Therefore in a further aspect of the
invention there is provided a conpound of fornula (1) as defined above. of~
a phar maceut i Extvepting eadlstiviv entering DOA symthesisdyliyhibitioy 58 bdsenied iSephdsber eof ./
for use ansi.%.cel l. prot e%g%\éﬁ%ﬂgent.. .20 Thglr'efore- in a further aspect of the
i nvent i ofo¢ %acflgﬁﬁf &V SHPHATIIBY 26 perisedil iy protegingaprmalpelpofe or
a phar magRWdd  sal: j » sabl e t her.eof

For use | tong ol AEGBRITEYE ALt Brarkileatitd Ut MBRRN O SIR2 of SR
condi t i opevenitprogiebsemmtetibicel bydg entamabxdlRnitash efuldhmaine Ridisalr cgernt s
for tregatin mal%l nant, clonditions that _are known to 25 cause hair loss

i nclu %R%&Fal? "‘ﬁlgla‘éf‘g‘élﬁ% L2 Whigd: 3¢t Bis3-Rh3sg 04 98 mitpsis.opish pviecticienay

anti net a | sy | 1o2zd L0 ! enci t abi- ne -and

- cytarabi %?ltalfﬁlgﬁg%ﬁgﬁg?ggﬁgfr?gsegﬁgfaga%%%’Cfségéédﬁk’%{gﬁl\?fen [Stine, vinbal stine,
vi ndesi ne, vi dbeefdries firtheangscisofahe inventachéteax ploviddd a @68@bAXELS formula

t opoi so_rr&sasg % idnq)i bitors such as irintotecan and topotecan;
(1) as deiined above orapharrnac_eut;cally acceptable salt or in vivo hydrolysable ester thereof

" for use as a cell protective agent.
200 Therefore in a further aspect of the invention there is proﬁded a compound of formula
(I) as defined above or a pharmaceutically a(_:éeptable salt or in vivo hydrolysable ester thereof /' ‘ﬂ
-for use in preventing hair loss arising from the treatment of malignant conditions with o
pharmaceutical agents. '
Examples of pharmaceutical agents for tféating malignant conditions that are known to
25 cause hair loss include alkylating agents such s ifosfamide and cyclophosphamide;
antimetabolites such as methotrexa’ce, S-fluorovracil, gemcitabiné and cytaraBiné; vinca
~ alkaloids and analogues such as vincristiﬁe, vinbalstine, vindesine, \rinorelbine; taxanes such
- as paclitaxel and docetaxel; topoisomerase I inhibitors such as irintotecan and topotecan;
cytotoxic antibiotics such as doxorubicin, daunoru'biéin, mitoxantrone, actinomycin-D and
30 - mitomycin; and others such as etoposide and tretinoin. o |
In another aspect of the invention, the compound of formula (I), or a pharmaceutically

acceptable salt or in vivo hydrolysable ester thereof, may be administered in association with a




- .cytotoxic antibiotics such as doxorubicin, daunorubicin, mtoxantrone,
actinonycin-D and 30 mitonycin; and others such as etoposi de angdJdruaty 2amsn.
I.n anot her aspect of the invention, the conpound of fornmula (1), or a

" phar mace P eHPHN® acceptable salt or in vivo hydrol ysabl ePEEIGR01/03684 eof
may be administered.in association wi tg a 11 January 2005 WD 02/04429
PCT/ GB01/ 03084 -33- one or nore of thé ébove- phar maceuti cal agents. In this
i nstance t he conmpound_of forrmula (1) nmay be adm nistered by systemc or
non syst%i# € TREaASthemhe Y pharmacoptied agedimo thistinefance ihe cuinpoid offwriial (I)

- adm ni st ; - 1 C.. f . | e t.opical dmnistrati . )

Thor of or 525 e Rk} SrEBERY o Ry ERbC hest SRty Mo commpoFi dod a
. method of ' d It ' istration.
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mal i gnant conditions with pharfaceutical agents, I
such as man, Therefpredoaprildisonaldentiniof therinvention, thededs provitRl adfe®bd 8€t i ve

. anmount : ound aof .fo la (J),-or a pharmaceutically acceptable salt
or in Vilg ng‘gggﬁg%ﬁaﬂ%{fgﬁf“ﬁ%%%@@ o1jmorg mnakignmticendiionswithr e of t he
~inventi ofharhiftRiedl 8edtO Y 884 HA-HIEdd ' lr 10.]l oss during
treatment -for qﬁe of rrf)\rmegrral i grllan?egglﬁgﬁ’ﬁpﬁﬁh@ﬁ”ﬁ&ﬁ%%%ﬁfi cal agents,
in a wedminissddet wid atinal sncfiecise amountwifiacompoRRY dEREmaRNI)Ibss eri ng to -
sai d ani [@I an .eaillf ectri\éafg) ammpunt, of a compound of fornula (1), or a '
phar mac U AP Ically AscrpiblesaliArdn ywo hydrolysyble pstertberpefabl ¢ ester thereof in

si mul t aneous, Lal : Wl i with an. effective
arount of sal A ERArHoh g fe e R PR iEle3) B s Mabehod B e verfpedtior
~ the i W dassi dming fueateneins fqrone ot adramphglarbesiditions withGMaRASIehiON a%éH 5458 1 n
' Eﬁﬂg@iﬁ%ﬁil oss arising fromthe treatnent of "malignant c nél’t I ons

eventi
Sth. phat dAniggle iich a3mman, whishsempasesadgunisering tofaid enimal an (1), or a

_phar. fol Yo ' ' ' hydr ol bl th f, d'.
Card phar et odF SPR AR eradiult ok et il ket 0

accept able Igidralgsablecestet diefdoftin sid@iltAGaak tefeential ¢ séwrhﬁé%ﬁnﬁﬁ%ﬁgﬁm \?ftl? Lhe
present invention there is provided a kit. conprising a conpound o or mul a
(1), or “Hepwvameetief ead pPharmeeasicalisigentsal t or in vivo hydrol ysable ester -

t her , and a £ cal agent.for treating-.nmali nt conditions that
s kﬁfosfv\n to (:at‘j\;IE g&[ﬁll;?gﬁglldgfg@er&é%gpﬂﬁtﬁ& Iqvgnion @P%HéPr%g‘%g&PWm%%uﬁﬂesent
i nvent i aontpbsitien & ue QVvprdechtRghialr los%ﬁriﬁ‘ﬁ?{?{oh?ﬂh_@%eaﬁﬂen@OP%HB%Q (?rtdi{ic?ﬁsnu ha
or ysabl e

(1), or a pharnaceutically acceptable sa In vivo hydro ester
t her eof ,Wifthphgrppgegtical sigents winperofuprisgs a compound of formula (1), or a

pharmaceutically acceptable salt or in vive hydrolysable ester thereof, and said pharmaceutical

agent, in association with a pharmaceutically acceptable diluent or carrier.
20 - According to a further aspect of the present invention there is provided a kit

comprising a componnd of formula (I), or a pharmaceutically acceptable salt or in vive

P

hydrolysable ester thereof, and a pharmaceutical agent for treating malignant conditions that is

know_n to cause hair loss.
- According fo a further aspéct of the present invention there is providcd a kit
25 comprising: | |
a) a compound of formula (I), or a pharmaceutically écceptable salt or in vivo hydrolysable
“ester thereof, in a first unit dosage for_m; ' ' | |
b) a pharmaceutical agent for treating malignant éondi_tions that is knoWn to cause hair loss; in
a second unit dosage form; and |
30 c) container means for containin g 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,



b) a pharnmaceutical agent for treating nmalignant conditions that I s known
to cause hair loss; in a second unit dosage form and 30 c) condaiuaey 2005
means for containing said first and second dosage forns. According to ,
anot her feaa0&28f the invention there is pr OV|b|ded tlhe usq?(af/(;_gomtrppund of
the fornula (1), or a pharmaceutically acceptable salt or in vivo :

- hydrol ysabl e(e)ster the?eof, 11 January-3865 WO 02/ 04429 -34 PCT/ GBO /03084
“in the manufacture of a nedicanment for the prevention of hair loss during
tr eat menin thé mamafacgnant a nedidhtkstTor thictphehaoNBERALE: lcﬁﬁhmﬁ%eﬁéa%nmﬁ(tﬁpf ding to

a further aspect of .the present invention there is provided a ponbl nation
treat nen’fﬂaﬁ%tfm‘{‘ﬁ%ndd‘}‘@‘ﬁéﬁ’ﬁhﬁwcmﬁﬁl 3288%. conpri sing the administration of

et - of the f la (1), o o
Phar mcout | cat Ty Amedd e b SERROH e Bresb ok bl Gk i roside e combinaion
opt i onal traarmegefoh etie pib¥dhtion BRBAFRES BbinpAkihY t&%g;ﬁhﬁﬂétf‘onddﬂ a%%?f%g%genalﬁ&h{t' er

‘Wi th the simltaneous, sequential -or.separate admnistrati.on -o K

ef fectd v%f%%npﬂundfofﬂ@l ﬁ@naulgﬁl)egt a%;hﬂmagﬁntcaﬂpacdﬁpm?]grmlg\?rgﬁ;gggl gggcte e

condi ti varm-bl ooded. aninal , such. as, man. 10, As ste ) _

size of hé& Sé%éé,\?%%f&ﬁ?rgﬂg%?oqah@_t?g‘?él?eéiﬂ\gﬂ’t*}Ehaé’ma%ﬁ“@ﬁﬁ_‘iw %@Fﬁt@le _ﬂrlgattmem of -

a parti cedrér, 4ath! the sidlulfaBEcuk) &E}u&itﬁfﬁffcp‘éfalté a&ﬂ%ﬁf‘sﬁﬁﬁt%ﬂ &%’m}j&fe\éﬁ{gé glﬂgunt of

depending on the host treated, the route of adm nistration !

severi t ya parmigeeuticahagept foe imatnenceft mdligrinticorditicie 36 4 WaritlodRAGRimdl Ofuch

exanpl e,ésl- 100 ny/ kg, preferably 1-50 nglkg is envisaged. The CDK _

I nhi bi torym%ré't ivity defined herei nbefore maygtbegapégl i ed gﬁt? ﬁol ;néhg;a%ré

or - 1§p may i nyek ' | fAaQf ARRY 7

ot herrﬁqs'ubgt an)égsﬁégeﬁdd/bg‘r{@ﬁftérseaemﬁﬁ%%egg@ Cg!’lj tgll ﬁ]{‘ %“’Eﬁ%’w&ﬁé@c fe f}} -

achi evedrisymentyofef partienisicelHralifecition diseassenill r&lcess@ﬁl%ﬁﬁﬁe_aﬁ@& BeRAMnRIchlh&t | N

of the ind't\éi ugl conponents of the treatment. In the fle!d of medi c.arl .

oncol ogthst F&? B¢ FPEEG ?Jfreaéié‘%‘f”éga@@ %}/Edethﬁ SeNSHIbY ?ﬁﬂlﬁii;ﬂei lljdgi Er?t?g;A ?ﬁg rrgt ﬁfe r

“treat nerg r i @r - Fao | B

Corrpohenmio(sg?ng%e_su eﬁ?%ge%f@?fnef Tn@g\ﬂgé e%ftcﬁrrgig ol ggdﬁ’% *%’r? PIEE- cel | cycle

i nhi bitory trEat @BH indififoneattiviy defibef RireinBefrdRiay BUKGHY as b b%é}%ﬁf&y or-

chenot hera }/ guch chenot her apy ma% cover three main categories o

t hera eu‘iﬂiﬁg IY§8iee 1n gddjtiqn tgarcopigopné ptthe mwupm?efrag@gé}er nwstaggasslﬁn:d&ort he

same or. gl SERSHAR Jthaose. define ei n ore; 2 ,

cyt ost-attigdca%g%tg{gsu sucﬁ]‘?)c"gds;t i%ﬁ%n{l%lgs 4 (?rg%eaﬁgle??%f?y a%a {hﬁ St F?‘bffn?‘?qblé%‘h%lf ene,
or separate administration of the individual components of the treatment. In the field of

o médical oncelogy it is normal practice to use a combination of different forms of treatment to
treat each patient with cancer. In médicaloncology the other component(s) of such coﬁjoint
20 treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be: 7
surgery, radiotherapsl or chemotherapy. Such chemotherapy may cover three main categories
of therapeutic agent: | | |
(D other cell cycle inhibjtory agents that work by the same or different mechanisms from _
those defined hereinbefore;
25 (ii).  cytostatic agents such as antioestro gens (for example tamoxifen,toremifene,
 raloxifene, droloxifene, iodoxyfene), progestogens (for example inegestrol acetate), aromatase
' inhibitors (for example anastrozole, letraiole, vorazole, exemestane), antiprogestogens,
antiandrogens (for example flutamide, nitutamide, bicalutanﬁde, cyproterone acetate), LHRH
~ agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone
30 So-dihydroreductase (for example finaé;teride), 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




ral oxi fene, droloxifene, iodoxyfene), progestogens (for exanple negestrol
acetate), aromatase inhibitors (for exanple anastrozole, |etrazédmary 2005
vorazol e @ﬁﬁm?t ane), antiprogestogens, antiandrogens (for exanple

~ flutam dgv ’ami de, bi cal utani de, cyproterone acet at e) PCT/GRM/OBEHNI st s
and ant agoni sts (for exanple goserelingacetate, |uprolide), inhibitors of
testosterone 30 5a-di hydroreductase (for exanple finasteride),

ot o SR AR B b SRRy iSRS a%%?%&ﬁiq?@%fgﬁﬁm

funct i orgro@mdfattonidtitodics, Sbwal 2R ré h factors’

- ‘include for 11 January 20%{) 02f04g%gﬁ%%@%0§’?)0§%§ﬁ&£§%{% CF _
. pl at el etseem/tivwn@rl@ms@ lnlabttms),anﬂ hepat ocyte growth factor such | nhl bitors
_-|nclude(11 r owt E ﬁtor ntlbgglles rowth g%h%or receptor anti bodies, -
“tyrosi ne"Ki nd8&P1° IB“E nling abienk ihereob a5 pedinmedigal and

(i) ﬁ%bﬂb@&'sﬁ%ﬁééﬁfﬁﬁéﬁdlﬂ\%‘{ r&% ledJnH%‘i %@ﬁk{ﬁ@?ﬂ' gll,ons thereof, as

used in nedic¢al 5 oncol ogy, . suc nt| nmet a teéxarrpl e

-anti f ol dtuesopyrikedimes hike §-dhuatmradil, pmmmoa/mii a?ﬂbdmmf;tﬂaldﬁ&e@cj‘ztbﬂﬁé 2abAblilie);
purine ang adenosi.ne anal o%ues cyt osi ne arabi nosi de) .anti t unour

ant i bi ot3dBUqUE ARGRIgHE lecaptipeycdings e dnyesrhigin.clannomyeinepirobicin

b
ol at .“nhﬁhﬁé‘%*?‘ﬁ'%ﬁ'“ﬁi“ R e L L R
agent s (cisplatimy carpbrdatin)t altkghnngr‘agdlm @or mh@l@ﬂuﬁa genlBuMOmaHRNGh!

busul ha C ospham d i fosfam de, nitrosoureas, thiot epa) ; '
Stiloga '}/lﬁlgéf.pgs P, %P&P@hﬁm@fa @rsfaaudﬁ, agrqspmaev iiotepa®t antimiavtit

nt i
;?"Xm ds 4 t for exanpl e
| podopgsrlﬁlggiogé?ir?’isp 1{5 %@g& g{lﬁ%cé%sl I%edl&p‘glrl\%%tng ’g ?lk%\??é‘ﬁlc &?Xr?éﬁr‘%b opot ecan) .
Ac cor di rigpdisnrhérass inlsipteds (G ekb]tﬁplefb‘qu%prﬁylltoﬂ%@s 1 e%pf?)‘éid@ &fld ?e iposide
‘phar maceut i cal E)POdUCt conpri si n%a conmpound of the foormula n} as defi ned

* her ei nbéfSAEIRe PRGN ASeRFITEdR Ais aﬁﬁeptqfdh@uwemub@hamsspmmddéhl ned -

"~ hereinb treatment .o dltlontothelr'
‘use in ﬁ%g{ngdﬁé (fa%:B %egl cP%@rfs{r}gea co%ogaﬂggth& 'ﬁ?r&]i)éls Ei‘F )mezilr’\ﬁmcﬂﬁ%?ffl’fe '
phar rigic end ke atifliiosd eenttaRber SdkiabcdsticBhS@hateRbtiord®r LoHpaR RGHAGRE of 00! S
in the devel opnent and standardi sation of in vitro an Ivo test systems
for the “8&f-uation of the effects of 20. inhibitors of ceII cycle activity

~in laborat h t bpi t rat d m
a0 part of 1 SRR B8l PR el uchiche toatine! hbmvis Qe -
phar mac @hhﬂrm'buiﬁ&lly@&e?tébl{b sl Qfeea§§3 udERit RO Hh arfiBol alggﬁg GRIE r&%vel?prfl nt |

manufacturefeatures he alternative and re erre i ments o
conpound&d grngardisation efriniviimo gbioniietdstsestemn fal thoewdpltign 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, ﬁethod, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the
invention described herein also app.ly. o

25 Examples

The invention will now be illustrated by the following non limiting examples in which |

H

unl_ess stated otherwise:
() 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 (i} organic solutions were dried over anhydrous magnesmm 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;



25 Exanpl es The invention will now be illustrated by the foll owi ng non
limting exanples in which, unless stated otherw se: (i) tenpetadnumes2@ise
given in degrees Celsius (C); operations were carri-ed out at room or

anbi ent Me@PMOE20re, that is, at a tenperature in the ran®eTedéB@BIBHC, 30
- (ii) organic solutions were dried over j@anhydrous magnesi um sul phate;-
evaporation of solvent was carried out Using a rotary evaporator under
reduced pr.essure (600-4000 Pascals; 4.5-30nuriHg) with a bath tenperature
of up t&l@@&omtograabhwmmhmwmm orGiticamel floisdeyer chidmagography . -

chr omat flash.chr tography on silica gel; thin layer

chr omat ggﬁ‘a %@SW&&%&%E\FQE@ e%ut on silica gel plates; (iv) in

‘gener al ,(i)ie geRIHIS theQouf L IE tdaBilens W FHROWAMROTIY all Eacﬁ&ggfngiﬁe'sé?g\%ﬁ[ %0?55

are given for. il [ustration onl y; 5 (v) final products ha
prot on Alestessionpalifieti ¢ resonance (NNIR).spectra and/or mass spectral data;
© (Vi) ydoe re given for..illustration only and are not_ essarily those
whi chgcghpﬁaa&BP‘ngX%ﬂaJ%&S FPPgERton %%X%U%Fﬁﬁw;_ Pelfa Fioner e
repeat ednids spBEtf BBdacr i @l - was requir ed; (vii) when given, NVR data is in
the form of del ta values for major diagnostic protons, -given 10 in parts
‘per m | 1(vDryi€lgpage givdnafor ilbstraticneinpaet dry heti deaemari i ME)se aghiencdn Yessbiained
standarg%y .geterm' ned_ at 300 MHz using perdeuterio dinethyl sulphoxide _
( DVBO-d6¥ ULt pyResss dnielapmient Praaigtions WariTersalsd; if mers mptesRbwrTEAUESFbol S
have t heaif; ; [ ; Uil §.S, - . d: [ I t
ot o5 ar) WA IR ANMIO et Bin A fobr R e R ToPlch SfiEpoe biG B
wer e Yurinwatth panmélien (pyon) reldvgso efraniéthgls@aie(TMS) ek bb intBribh@archaedyi cal o
i oni zat i(%?Frévgl) rmd@ usi ng, a direct’ exposure probe; where indicated AR
“i oni zat | Redeat 300 MHZ upins peisleviesn dimgthdsuipbpyide (BMS Qdorasiselventaesst  « .

( FAB) OrOtﬁér%H%griBﬁféﬁéﬁ- (ESP); values for mz are given; generally, only.
ions which indicate the parent nass are reported; and unless otherw se

stat ed, (v chesscal symbolohavk théir (idallincAngs( S) unitd ReSyhibalsate Bdder wi se
conpounds containing an asymmetrically substituted carbon and/or sul phur
- at om hayEOelvepkEakOp atgivariin volums: Yolye (/v htesysitandsi s i s descri bed as bei ng

e oo bl ko SSAC KA AR R I B By e
' ~ ionization (CI) mode using a direct exposure probe; where indicated ionization was effected :
| | “ by electron impact (EI), fast atom bombé.rc_lment (FAB) or electrosﬁray '(ESP); values for m/z
- are given; -gcnerally, only jons which indicate the parent mass are reported; and uniess |
otherwise stated, the mass ion _QUoted is (MH)*;
20 (xi) unless stated otherwise compounds containing an asymmetrically substituted carbon
and/or sulphur atom have not been resolved; '
~ (xii) where a synthesis is desc;ibed as being analogous to that described in a previous example
'the amounts used are the millimolar ratio equivalenté to those used in thé previous exainple;

(xvi) the following abbreviations have been used:

- 25 THF tetrahydrofurén;
SM starting materjal;
NMP | Mmethylpﬁrolidihonej
DCM -. ~ dichloromethane; and
DMSO dimethylsulphoxide.

- 30




'.383

foll owi ng abbrevi ati ons- have been used: 25 THE tetrahydrof uran;
- SMstarting material; NVP N-nethylpyrrolidinone; DCM di chl or otfeidnanky;2080d-
.DVBO di m%vg}l)l suI hoxi de. 30 11 January 2005 WD 02/04429 PCT/ GB01/ 03084 - 37
. Exanpl e -4-mo holino-2- 4- N 3-iso ro | mmno roPE/GRLIOMNEHD 1
canilino imdi ne 2- Chl or o- 5- cyano- 4- mpiphol i nopyri m di ne (Met-hod 55; 425nmy,

(xvi) the.

1. 90m"rDI ) 4 j11r (3 i'sopropyl am nopropyl)sul phanmoyl | aniline (Method 1;
514ny, ) and 1M ethereal 5 hydrogen chloride (18901, 3.79mml) in
2- but an was heated at 95C for 15 hours. The mi xture was allowed to. -
cool, si3-Cganondsn bhod (41123 YRSyl @S MR bS8y IRV RS fvﬁ%ﬂﬂé‘»%mﬁﬁc‘iﬁhgue was-
ano .

purl f i ed by chromatography eluting -wi th DCM /et IT°C anmonr a
. increasing i r-p8losp-dtsyane4 peapl)lineppimiting@dethod 552 Sneg 1 Poinakdl) Zlejw t&r_om

[ AR G018 A ke
dPen élﬂbndg (f@[ﬁﬁ?s 7%»01)7111 %‘ﬁ%"g@%| 8 ﬁgatécf at d5|°b)f0r lﬂours 460.

Exanpl es 2-11 Fol l owi ng the proceédure
4- [ N( 3- iBepnisyre avas nﬁpwgpgm cool, Biliva vk addedl dndnhd vﬂeulémiwaﬁara@ﬂm&e

~appropriate 4-substityte rim startjng material thefollovmng
oohpobndei s B E ey el e @methanclic ammonia (100:0)

E e
i sopr opyitlaronaenog (16/eng7 69%). NIR) 0.89.(36H), 1.42Hin, 2H) 66544 d, 212),4)2,56 (m, 1H),

| S”' pﬁ%”%@l@nﬁi@ D03 74 0 0 Bt Al L S50 2.58 (@ DEDS.ABKY, 11D, 17 (1

1. 45.(5g0 2H) , 418Meth [N (3-i sopropyl ani nopropyl)2.41 (t, 2H), 2.56 (m
2.76 (t 2H) ,

211) 56 sulphanDyI]anlllno}S 45 (|n

Exam]:_:les 2-11 -

7.67 (d, 2H),

| Following the procedure of Exafnple 1 using 4-{N-(3-isopropylaminopropyl)

7.84

- 15 sulphamoyl]aniline (Method 1) and the appropriate 4-substituted pyrnmdme starting material .

the following compounds were prepated.

Ex | Compound Name NMR m/z | SM
2 5—Cyano—4—(2-nlethy1propyl§ - 0.86 (d, 6H), 0.90 (d, 6H), 1.44 (m, 2H), | 446 | Meth
amino)-2-{4-[N-(3- ~ 1.99 (m, 1H), 2_.40 (t, 2H), 2.56 (m, 1H), 57
isopropylaminopropyl) 2.76 (t, 2H), 3.23 (t, 2H), 7.66 (4, 2H), _
: - sulphamoyl]anilino} 7.92 (4,28), 7.97 (m, 1H), 8.37 (s, 1H), |
\J) pyrimidine 10.13 (brs, 1H) |
3 5-Cyano-4-ethylamino-2-{4- | 0.89 (d, 6H), 1.17 (t, 3H), 1.45 (m, 2Hj, 418 Mef:h .
| [N-(3—isopropyla_mjnopropyl) l2.417 {t, 2H), 2.56 (rh, 1H), 2.76 :(t, 2H), | 56
sulphamoyl]anilino} 3.45 (m, 2H), 7.67 (d, 2H), 7.84 (brt,
pyrimidine 1H), 7.94 (d, 2H), 8.38 (s, 1H), 10.13
I (brs; 1H)
4 5-Cyano-4-(2-fluoroethyl- 0.90 (d, 6H), 1.44 (m, 2H), 2.41 (t 2H), | 436 Mefh
| amino)-2-{4-[N-(3- 2.57 (m, 1H), 2.75 (t, 2H), 3.69 (m, 1H), 58
isopropylaminopropyl) 3.78 (m, 1H), 4.53 (t, .lH), 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)




pyri m di nelH),
'45- Cyano-4- (2-f 1 uor oet hyl
amno)-2-{4-[N-(3-2.57 (m 1H),
I-sopr opy MM 2ieig2opyl ) 3. 78 (m 1H)

7.94 (d, 2H),

sul phanoyl Janilino}7.68 (d, 2H),

8.38 (s,
-0.90 (d, 611),
2.75 (t,

1H), 10.13 (brs,
1.44 (m 2H),
2H), 3.69 (m IH),58
(t, ITH), 4.69 (t,
2H), 7.98 (m 1H),

I H)

, 4.53
7.88 (4,

PLI)GBO1/03084
pyri m di ne8. 42

2.41 (t11 RiduadlBNdst h

(s, 1H), 10.18 (brs, 1H) 11 January 200 "WD 02/ 04429 - 38 PCT/ GB01/ 03084.
55- Cyane~4—(3~sthoxypropyl-0 89 (d 6H). 1. 00 (t. 3H), 1,44 (m : :
2H), . 476vet hS-QTﬂW}ﬂ (3-efpxfydropgl- 1 839(@617’2)',4)1,092(“511)(1442111) 2HP.-p676 M Meth, p9
| lls_lSJIOBLg%lyﬁ] a%lﬂc‘)f ﬁgyf{:ﬁv 3? (8}) ('[2|-H Lﬁ% (mﬂél%ﬁ (tz%l 28563@1(@%(1 byri m 8PnelH),
053] MR A s $p3s 0l i |20 () 2
2H), 2.1586 Sﬂubfmnmyb}ﬁhﬂlm}l i no} ( MZHJ,H) 80 ﬁ, YH) (7t94 @FDLH),S;ZBl s(rr 2H) | 7.66
pyrimdine(d, 2H. 7.89 (t, 1H), 2H) , 37 (s 10. 14} (brs,
1H 754Cyal onme{ermt hyl) - 0. 89 éIH)Gltfbls(bl’&MHOm 2H), 2{41 g : 2|1_4 , 444Met h
PR e T T e e ke s et e
BSLF%Z%LW“ bop: Ob'(vbéfgﬂofﬁ A e I L
(t, 3H), 1. Ehﬁmcgﬂ)anﬂmg%th et 1@ybﬁ)ﬂ&mrm{)hgl4amnna}]2m t, 2H, 2.p8
B ooet ) Vb %iféﬁ’ s spnein [y 1T
55 Oyals 4l AL (it byt ) 220,89 cal & AP, 41 (o o bsre e
cyanoet]ty| gCyan)-42Mdadthyl2. 58 | C189XH) GHR 1744 (6d, 269H).41% 98),({ 442H M | </
allylamino)-2-{4-[N-(3- 2.57 (m, 1H), 2.76 (¢, 2H), 3.25 (s, 3H), | 61
isopropylaminopropyl) 4.34 (d, 2H), 5.19 (m, 2H), 5.90 (m,
sulphamoyl]amhno} 1H), 7.68 (d, 2H), 7.86 (d, 2H), 8.4 (s,
pyrumdme -1H), 10.18 (51*8, 1H)
|8 | 5-Cyano-4-(N-(methy1)- 0.89 (d, 61, 1.14 (t, 3H), 1.45 (m, 2H), | 490 | Meth
éthoxycarbonylmethylamino) | 2.41 (t, 2H), 2.58 (m, 1H), 2.76 (¢, 2H), 62
2-{4-[N-(3- 3.38 (s, 3H), 4.09 (g, 2H), 4.50 (s, 2H),
isopropylaminopropyl) 7.66 (d, 2H), 7.79 (d, 2H), 8.49 (s, 1H),
sulphamoyl]anilino} 10.24 (brs, 1H)
pyrimidine | o | N
|® | 5-Cyano-4-(N-(methy)-2- | 0.89 (d, 6H), 1.44 (m, 2H), 2.41 (¢, 2H), | 457 | Meth o
cyanoethylami_no)-z-{tt-[N— 2.58 (m, 1H), 2.77 ¢t, 2H), 2.93'-(t, 2H),: | 163
(3-isopropylaminopropyl) 3.38 (s, 3H), 3.99 (t, 2H), 7.70 (d, 2H),
sulphamoyl}anilino} 7.85 (d, 2H), 8.49 (s, 11—1),_-10.24 (brs, |
pyrimidine IIH) ' N o
10 | 5-Cyano4-diethylamino-2- | 0.93 (d, 61D, 1.51 {t, 6H), 1.51 (m, 2H), | 446 | Meth_.‘
{4-[N-(3-isopropylamino- - | 2.49 (m, 2H), 2.65-2.80 (m, 3H), 3.69 | 64
propyDsulphamoyllanilino} | (m, 4H), 7.69 (d, 2H), 7.88 (d, 2H), 8.40
pyrimidine (s, 1H), 10.14 {brs, 1H)




(S

5

_10

- (3-isopropyl am nopropyl )3.38 (s, 3H), 3.99 (t, 2H), 7.70 (d, 2H)
sul pharmoyl Jani lino}7.85 (d, 2H), 8.49 (s, 1H),.10.24 (brs, pyr1mahutaa/]1ﬁ)05
. 105- Cyangyo4y4lises hyl am no-2-0.93 (d, 6H), 1.21 (t, 6H), 1.51 (m
- 2H), 446|\/Et% ?N—(B i sopropyl ami no-2.49 (m 2H), 2.65-2. QEJT(QWOI@B{)N 3. 6964
pr.opyl ) sul pharmyl]anlllno}(m 4H), 7.6989d, -2H), 7.88 (d, 2H), 8.40 -
- pyrimdine(s, 1H), 10.14. (brs; 1H) WD 02/ 04429 1.1 January 2005
" PCT/ GB01/ 03084 - 39. - 5=Cyano- 4- (N-(mat hyI) 2 rret hoxyet hyl am no) -2- (4-
[l\l_(3| avrimdin FXBIT“IP 2 )
©0.89 (d -{gthyl)-3- 41 9 MH) o, @Tﬂ),im; (t, 2HY6| 462 PMesh 3. 25
, 314) th hi)m 3) , (g, 2 7.96
(d, ‘2H)L,] _ &"rﬁa nog—z 3‘ (br 25%% 13%99% %2@3%5(823% - 3-n 6510] ijIng
ro lardino -} BV -ISGPTQPé'laImmRioijﬂ]u 331 riﬁ{ﬁs.EQS(qlzﬂ)t;agm (t02H1p anilino _'
- rimdire 2-Chl 1]% no: 4- ('3- m)r'%ollno ropyl am na) rlmdlne( t hod |66;
525mg, ] 1. 8f; ﬁ}ﬁr‘j X‘? tet rah gy 2B hyi), §tﬂ2r(hua]di5)yl | ani lfi ne .
- (Methoq 2; Hidine 1. 68mmol ) ang % %%]eﬁ?ja “hydrogen chl oride (1. 87nt,
1.87mmdl)_iin 2-butanol (3m) wasi héate 90C for 3 -hours. [The :
. m xtute' was. aIIowed to-cool, the resulting precipitate was to—cuottectedby
filtration and was washed vmth ethyl -acetate. The crude solid was purified-
“by - chré hy eI uti ng wi t h DCM net hanol i c ammoni a/ (100: 0) i ncreasing
©in pol arg, .. The roduﬂth\Q?N ecrystallized from nethanol to
~give'th e -(tefr V rofur-2-ylmethylsulphamioyl]

mhno [py- rimidine ‘ _ :
2-Chloro-5- cyano-4 -(3- morphohnopropylanuno)pynmldme (Method 66; 525mg,
' 1 87mmol) 4-[N- (tetrahydrofur— -ylmethyl)sulphamoyl]amhne (Method.’z 4301ng, '

1. 68mm01) and 1M ethcreal hydrogen chloride (1.87ml, 1.87mmol) i in 2-butanol (31111) was '-
heated at 90°C fo1 3 hours. The mixture was allowed to cool, the resulting prec1p1tate was

collected by fﬂtratlon and was washed with ethyl acetate. The crude solid was purified by

, chromato graphy elutmg w1th DCM/methanohc ammonlaj (100: 0) 1ncreasmg in polarity to

(97 3) The product was recrystallized from methanol to glvc ‘the t1t1e compound (111 mg).-

NMR: 1.50 (m, IH) 1.67-1.88 (m, 5H), 2.28- 240(111 6H), 2.73 (t, 2H), 3.48 (i, 2H),351-

] '15.

20

3.60 (m, SH), 3.67 (m, 1H), 3.77 (m, 1H), 7.50 ¢, 1H), 769(d 2H),791(d 2m), 7.93 (s, *
1H), 8.38 (s 1H), 10.13 (brs IH) m/z: 502.

- Examples 13 19

Followmg the procedure of Example 12 using 4-[N- (tetrahydrofur—2—yhnethyl)

- sulpharncyl]amlme (Method 2) and the appropnate 4- substxtuted pyrimidine startmg matcnal

the followmg compounds were prepared.

Compound Name -NMR . SM

13

1.24 (t, 65, 1.52 (pn, 1H), 1.70-1.90 (m,
| 31, 2.75 (1, 28, 3.56 (m, 17, 3.60-
3.84 (m, 6H), 7.56 (t, 1H), 7.71 (d, 2H). -
7.88 (d, 2H), 8.43 (s, 1H), 10.18 (s, 1H)

1-5- Cyano—4 (dlethylarmno)—
2- {4- [N-(tetrahydrofur—Z,— 7
| yimethysulphamoyl]

431 | Meth

64

anilino} pyrimidine




. NWR

-1,

2.28-2.40 (m 6H),

1H);

1.50 (m 1H), 1.67-1.88 (m: 5H), 2.73 (t, 2H),
(m 2H), 3.51- 3.60 (m 5H), 3.67 (m-1H), 3.77 (m 1H),
(d, 2H), 7.91 (d, 2H), 7.93 (s, 15 1H), 8.38 (s, 111), 10. 13 (brs,
,n1 SOZWM%[%‘IZ%S 13-19 Fol | owing the procedure of ExanplRCTICBeISi308

~conpounds were prepared. 13Conpound ‘Name NVRSM 5

4 [N—(tetrahydrofur 2-yl methyl) .
appropriate 4-substituted pyrimdine st

sul ph:

g%

rting material 20

yl]anlllne (Method 2) and the
t he foIIovm ng:

3.48 .
7.50 {tJanupjy, 200569 -

S o

~oyano- Mooyl 24 (1 6H) 152 (in 1H). 1.70-1 .90 (m43INeth
C2-{4- [N K et-raﬂﬁwmﬁf{‘iQH\BH) 2. 75i2tcm,2liﬂ))17e»15m(ﬁm3mwoo3 80384 Meth |
BB R i N ?2') (7 105 G, Bi5F s 1D 2y 20057V
B bty b0 Gl P o |
3. 5757 yI_ rretl‘?dnllmd}wwﬂi yl- (m J(ﬂi)zﬂ)sﬂésquﬂ)lam (Brt5ﬁ-|l_‘§ iH, 1.70
oy dh oy o hmﬁ%e 1H 8401@ lLIg? 19181 1gm55 4]-[N_1.52
ErH;)pyl.mn?pﬁPPﬁ’ o L.,-.D + B8), H)a. ano 4[N 122 (I
a0 (0 | SRRy 5. 67 | CmeE [ LBE et oy 23 Gy 423, 000, |
45,41 ity g ssk e g . 1[5
ﬁuorlg{)ét %6| 251@56’6@11&3’(1@@-50 (m [I1H),3.1974 1(fﬁl435'|ld 21{)85’-24'@1, L21"VE‘ h '
[N-(tet ra‘%ydrc? ﬁ%thfl)%ﬁph%y] 3. 75%?%111 11H35§ E(rl)t(t 1 77@ (@’8 -
Rt e S R A
16 |5-Cymod 150 (m, 1), 174 (m, 30, 180 (m. [ 421 | M
fluoroethylamino)-2-(4- | 1H), 2.76 (m, 2H), 3:54 (m, TH), 3.68 {58
| -(eetrabydrofur-2- | (m, 28D, 3.78 (m, 2H), 455 (t, 1H), 4.68
ylmetllyl)sulphamle] : V' (t, 1H)'A 7.51 (t, lH) 1.70 (4, 2H . 7. 89'
‘anilino}pyfimidine | (4, 2m), 7.99 (1, lH), 8.42 (s, 1H), 10.19
| R IS5 ) B -
17 | 5-Cyanc-4-[N~(methyD)-2- | 152 (m, 15D, 1.70-1.90 (m, 360, 2.78 (z, | 442 | Meh
| cyanoethylamino]-2-{4- | 2H), 2.94 (t, 2H), 3.38 (s, 3H), 3.57 (q, 63
| [N-(tetrahydrofur-2- 1H), 3.68 (q, 1H), 3.78 (g, 1H), 4.00 (t,
| ylmethybsulphamoyl] 2H), 7.54 (t, 1H), 7.74 (d, 2H), 7.85 (d,
| anilino }pyrimidine 2H), 8.50 (s, 111), 1025 (s, 1H)
[18 [5-Cyanoaiz 1.52-(m, 1H), 1.70-1.90 (m, 3H), 2.20 (5, | 446 | Meth
"(dime,thylamino)dhyl ' GH), 2.48 (m, 2H), 2.75 (t, 2H), 3.54 (m, o1
amino}-2-(4-[N- 3H), 3.68 (q, 1H), 3.79 (quin, 1H), 7.52 |
(tetrahydrofur-2-ylmethyl) | (t, LE), 7.67 (m, 3H), 7.93 (d, 2H), 8.40
sulphamoyl]anilino} | (s, 1H), 10.16 (s, 1H)
pyrimidine | |




':-(s

M,

L anili ng} pyr i

1.70-1.90 (m 3H), 2.78
2.94 (t, 2H), 3.38 (s, 3H)JanBaiR005
1H), 3.78 (q, 1H), 4.00 (t,

1H) 175 Cyano-4-[N-(net hyl) - 2-1.52 (m 1H;
(t, 442Met h cyanoet hyl am no] - 2-{ 4- 2H) ,
(9,63 [N, (tetrahydrofur-2- .1H), 3.68 (q,
oyl net hyl) Ql F%yI}ZH) 7.54 (t, 1. H) 7.74 (d, 2H), 7.8BCTHB01/03084
~ani |l i-no} pyri md| ne2H), 8. 50 (s, 1H), 1Qy25 (s, ‘1H 185-Cyano-4-[2-1.52 (m
- 1Hy, 1.70-1.90 (m 3H), 2.20 (s, 446Meth (dinethyl am no)ethyl 6H), 2.48.(m A
2H) , ,2 75 (t, 2H), 3.54 (m 97 am noj- 2- {4 [N—3H) 3.68 (g, 1H, _'3. 79 (quin,.
- 2+ ot-rakrvrerefu— \u ‘met-bad )L 7. 67 {rn qpn 793 ( 2H)

8. 40 su%’ha 1H) 1f’@(m1{-1§ 1684188, A&+ (1] 4bh aviptiodos

i e A L T
iti)i) 3|- Z@Eﬁoi g[lga(fettlﬁggrfgblﬁii;z:; 1! Ea’(cémwmgﬂést@ 2,13? 2 gng({)zH ) H)?
niiin ' ﬁgy 'ﬁla{@ﬂm‘) 1513‘9’5@ 70843, Ei)abﬂﬁés 190, 2B Folll owind -

12 hyl |- ph I 5 :
~aniling (Met aaﬂlg’a%)ﬁnﬁmt agglrg gt(EP lﬁ) g@é?f%ﬁ%dypg/frmpd?ggys% arting .
.txpunpuunu ) SM

_ 3H), 3.30 (2 x421|\/bth
- et hoxyM@E_Z {4-s, m.8H), 3. 60 (t 2H), 3.92 (t 2H) ,.65 '
7.72 211)

L Coret o ﬁﬁe%ﬁﬁésh?%r@eawe % Bxigple iisigg 44 (%metwﬁwﬂawasuiehamoylj
215- Q‘ﬁ%ﬂfhe( C;% 51)5an§1’13 %{ﬂm;g?aig 4 E&bﬁ@ﬁ%@p@@gﬁ}e sl%ar magpng.]s@g :

(m
52 (t,|

‘t he prdcedur

‘material "the . Toll ow ng corrpounds WET € prepared.
205- Cyano4[N(methyI) '2-2.89 (g, 2H), 3.15 (s, .

L.met hyl m)rpho |

P .
; I
e

(2 rrdblimxy\gtcbmp)o(amls ﬁﬁetptr@amnld trans isoners); 3. 98
Ex - Compound Name |NMR . _ | m/z SM
120 | 5-Cyano-4-[N-(methyl)-2- | 2.89 (q, 2H), 3.15 (s, 3H)',3.30 2x |421 |Meth |’
| methoxyethylamino}-2-{4- | s, m, 8H), 3.60 (t, 2H), 3.92 (t, 2ED), 65
| [N-(2-methoxyethyl) 7.52 (t, 1H), 7.72 (d, 2H), 7.87 (d, -
sulphamoyl]anilino} - 2H), 8.45 (s, 1H), 10.18 (s, IH)- '
| pyrimidine | ' ‘__‘ :
121 5~Cy'an0-4—(2,6- - | 115 (d, 6H), 2.74-2.94 (q and m, 447 | Meth.
| ' dimethylmorpholino)-2-{4- 4H), 3.18 (s, 3H), 3.29 (m, 2H), 3.65 los
[N- (2~meth6ijethyl) (m, 2H cis and trans is_omeré.), 398 -
Vsuiphamoyl]amhno} | (ddj and 4.08 (m)..(ci.f and frans |
pyrimidine | isomers, 1H), 4.52 (d, 2H), 7.53 (brt,
(cis and trans isomers) 1H), 7.72 (d, 2H); 7.84 (d, 2H), 8.51
S s, 1H), 1023 (s, 1H) |
22 '5-Cyauo-4_-(ci;~z,6- 115 (@, 6H), 2.74 (m 2H), 2.58 (@ 447 | Meth
dimethylmérpholino)-z-,{dl—_ 2H), 3.18 (s, 3H), 3.29 (m, 2H), 3. 65 99
[N-(2-methoxyethyl) | (m, 28D, 4.52 (d, 2H), 7.53 (brt, 1H),
sulphamoylJanilino) 1 7.72 (d, 21, 7.84 (d, 2H), 8.51 s,
pyrimidine 1H), 1024 (s, 1H) |




~ sul phanoyl ] ani K no}(dd) and. 4.08 (m (cis and trans pyri m di nei somers,

1H)y, 4.52 (d, .2H), 7.53 (brt, (cis and trans isoners)l1lH), 7.7 {aslwuaad—aqos
7.84.(d, 2H), 8.51 (s, 1H), 10.23 (s, 1H) 225-.Cyano- 4- (cis-2, 6-1.15 (d,
6H), 2. 74VQﬂ2/Q-H?9 2.88 (q, 447.Met h di met hyl nor phol i no) - 2- PECT/@M1/03B418 (s,
3H), 3.29 (m 2H), 3.6599 [N-(2- nethox‘%thyl)(m 2H),.4.52 (d, 2H), 7.53
’(brt 111), sul'phanoyl] anilino }7.72 ( 7.84 (d 2H), 8.51 (s, :
Cpyriomdi nelH) .10.24 (s, 1H) 11 January . 2005 WO 02/°04429 - 42 PCT/ GBOl/ 03084
. 2315- ; (q R0 80 (7H. d + 1.68 (m 2H) . 1. 81445Meth
Fh rreth 7t Eeruﬁdem)c»@-@a-gbrd 1;|p89zvﬁ;td<nm),zw&(nzz?g, (81 padd) | 1odn
- [[NF~( 2-Jmet hoXyget 15 1)13. 29 (m_ 2H), 4. 60 X, B ' .
sul pharjoy! ] ani é’P’{Zﬂlﬂ é ?‘f— -j.IQ?f,dsH%?@-G(lt?ﬁs%ﬂ)?-gﬁ.(%gﬂ%r m di pé0d, 2H),
4, 1H), 245- Oy t Bybat nbao 5251, 19( (t, 3H) 2188
3. 14 [%‘p (2%%¥#%4 [N (32 %O(ﬁ%}@é? ?ﬁ%?@? ”sg‘ﬁéi oHy | 3 a5|(m
2H) , 56 |sul phdnejghhayljarbho) 50 (t, 21:1){)7547(t7m1 d.712(d)2H778§§( .
pyrimijdi nell), 7.92 (d, 2H), 84@5
5- Cyarfo- 4- [ 4 Rypimide (m 4H), 2.9 (ZH) &#ﬂ(s zlfk)glqmzm -
2l 102 4
}h{‘y' ’? J(:‘ﬁ%m“ogfzb‘th ga‘nﬁébz% Elgl)ﬁv(é%g@ ﬁg&@,@ﬁ) LS (s, § T | Meth |
et hy!) [@\hgl-ﬂféiﬂo]xgetﬁ%l)(t 5D, 375 gra m) 3%@@, B84 (d s
ani li nd} pyri m di.ne2H) :
gno- 2-{zsu[pha(®yﬂaxﬁﬁnq]s 3H), 7504(3 1FBY 72191)((;1 21)39.8611, 432 Vet h.
et hyl )isul . m)yl 12H), 3.15|( Q—% 2% 8yY103
aniling}-4-(4- 2®(m 4H), 7.5( 1?{)% d%ﬁﬁg 15y 10.14° ,
in-I-yl)pyrlnlldlne7 84 (d, gl—ﬂ}_] 849 (s, 10.21 (s, 1H £y
no-4-i(4-_.0.99 (d..6H). 2.§ r‘)n 269(m460|\/€t1‘- S
25 | 5-Cyano-4-[4-(2- 2.56 (m, 4I—D,2_50 (m, 2H), 2.89 (m, | 476 | Meth
methoxygthyl)piperaiinel— 2H), 3§15_' (s,3H),3.23 (5, 3H),3.27 | 102
yl]-2~;{4-{N~(2— (m, 2H), 3‘.,46 (m, 2H), 3.86 (m, 4H),
| methoxyethyl)sulphamoyl] | 7.51 (¢, 1H), 7.72 (d, 2H), 7:84 (d,
13 anilino }pyrimidine 2H), 8.50 (s, 1H), 10.21 (s, 1H) 7 7
26 | 5- Cyano~2~{4 [N-(2- _ 2.20 (s, 3H), 2.43 (m, 4H), 2.89 (m, 1432 Meth_.
methoxyethyl)sulphamoyl] 2H), 3.15 (s, 3H), 3.28 (m, 2H),3.87 | 103
anilino }-4-(4-methyl- (m, 4H), 7.50 (t, TH), 7.72 (d, 2H), |
piperazin-1-yDpyrimidine 7.84 (d, 2H), 8.49 (s, 1H), 10.21 (s,

127 | 5-Cyano-4-(4- - 0.99 (d, 6H), 2.56 (m, 4H), 2769 (m, 460 | Meth
isoprbpylpipcraziﬁ-1—y1)-2—' 1H), 2.89 (g, 2H), 3.17 (s, 3H), 3.29 104
{4-[N-(2-methoxyethyl) (m, 2H), 3.87 (m, 4H), 7.52 (t, 1H),
sulphamoyl]anilino} 7.72 (d, 2H), 7.84 (d, 2H), 8.48 (s,
pyrimidine 1H), 1021 s, 1H) | |

28| 5-Cyanodfh- 121, 35, 2.89 (g, 2H), 3.12 (0, | 510 | Meth
(¢thy_1su1phony1)piperazin-1- 2H), 3.17 (s, 3H), 3.29 (m, 2H), 3.36 105
yI}-2-{4-[N-(2- (t, 4H), 3.94 (t, 4H), 7.51 (t, 1H),
methoxyei:hyl)sulphamoyl] 7.74 (d, 2H), 7.85 (d, 2H), 8.54 (s,
anilino } pyrimidine 1H), 10.30 (s, 1H) o

! cis and trans isomers in 80:20 mixture (by NMR).




- i sopropyl pi perazin-1-yl)-2-1H), 2.89 (q, 2H), 3.17 (s, 3H), 3.29104

- {4-[N-(2-nmet hoxyethyl)(m 2H), 3.87.(m 4H), 7.52 (t, 1H), 11 January 2005
- sul phanoyl Janilino}7.72 (d, 2H), 7.84 (d, 2H), 8.48 (s, pyrimdinelH),.

7 10.21 (s, YPHPO4E8. cyano-4-[4-1.21 (t, 3H), 2.89 (g, 2H), ZCTGRA/08ABMEL h
- (et hyl sul phonyl ) pi perazin-1-2H), 3.17 (z? 3H),.3:29 (m 2H) 3.36105
yl]1-2-(4[N-(2-(t, 4H), 3.94 (t, 4H, .7.51 t,'lH)

. nethoxyeghyl) s yl17.74 (d, '2H), 7.85 (d, 2H): 8.54 (s, R
-'anlllno)wrrhigém; 10.30 (s, 1H) 1 cis and trans isoners in 80:20
i xture (by NiRlowikk (a2 %MPIO
- PCT/ GB01/ 03084 FO(;TII (%vm ng tr?)grprocé:ﬁl}@1 ?igﬁlg?%{g Iﬁ%ﬁ%k’g@?aﬁﬁmom
. (3-net ho&ybmeoﬁ\ﬂet)lgdl Hpuachthy lappropiate #sebstiveed petimidins warile nakRPMel at e
- 4- substhfﬂte E% |md| ne start| ‘material the follow ng conpounds were

- prepare M 295- Cyano- 4- (f\lﬁl 22n(t“ ?11)6”\1 52 g)(r)n
(th) 2E|j sy 585(8@“?(&?&5%’3 KJC?EU?HFW' 3. Sll(rénuﬁH) U408 [ peM . |
gﬁlt Bﬁg pfﬂ)f)élm)sl?f:ﬁgr}l%ﬂ% jl(lé) 111)74 (102,2 (Q%H) 159%{{ iﬁ)l,zvé ﬂd | 504 | Meth
- 305- Cyalno- 2- {|[athayeabonyilpiperagin1-2 2}1) 221678 351% 3238)@ 2H)9553d 3y 7Met h10s
i AR R 2 %f"ééa 455 5800 438%6’% i “byrin] dineq 98
'--(2d782(H)ni glis,&??’l Op}ﬁglﬁ/gt gs. ieﬁ?i% IFif)v};py harmycf]-zgﬂf’lsg (rr182'(H%':
111), 3§ 28 (msummoqruaﬁ_hms anili Is.gm}(s_léH)(zezs» (sHllHle) ol (t, p11),
‘*«(6022(1(11-1 | 2H), &Iﬁ%%%ﬂ}él ém no) pyr I m d"ne_.8"32' -(t, -1H); 8. 43. (S’, 111)| 8.70
30 | 5-Cyano-2-{4-[N-3- - - | 1.60(m, 2H), 2.78 (m, 2H); 295, {377 | Meth
- methoxypropyl)sulrphramoyl] 3H), 3.16 (s, 3H), 3.29 (m, 2H), 7.40 io7 :
3 anilirio}ftt—methylanﬁno @, lH) 7.82 (m, 1H), 7.70 (d, 2H),
| pyrimidine 798, 2m), 8.40 (s, 1FD), 10. 18(s
' 1H) _ |
31 5- Cyano 2—{4—[N—(3- - 1.59 (m, 2H), 2.78 (m, 28, 3.17 (s, . |401 |Meth.
' methoxypropyl)sulphamoyl] 3H),3.18 (1, 1H), 3.28 (m, 2H), 4.15 | 108
anilino }-4-(2- . | (m, 2H), 7.40 (t, 1H), 8.02 (d, 2H)' |
_ -propyﬁylanﬂho)pyrinﬁdine 8.32(t, 1H) 8 48 (s, 1H), 8.70 (d, 2H)
g R BT K TH O
32 |5-Cyano-4-- | 1.54 (m, 2H), 2.72 (m, 2H), 3.12 (s, 402 | Meth
| cyanomethylamino-2-{4-[N- | 3H), 3.22 (m, 2H), 4.36 (4, 2H), 7.39 | 100
| (3-methoxypropyl) @18, 7.68-(;1, 2H), 7.92 (t, 2H), 8.42 |
{ sulphamoyl]anilino} t, TH), 8.51 (s, 1H), 10.39 (s, 1H)
pyrimidine | o
133 5-Cyano-2-{4-[N-(3- 1.58 (m, 2H), 2.76 (m, 2H),3,18'(s, 459" | Meth
methoxypropyl)sulphamoyi] | 3H), 3.26 (m, 2H), 3.47 (s, 3H), 4.70 109- -
anilino}-4-[N-(methyl)- | (m, 2H), 7.42 (¢, 1H), 7.72 (d, 2H),
2,2,2-trifluoroethylamino] | 7.84 (t, ZH), 8.59 (s, 1H), 1035 (s, 1H) | -
pyrimidine ' | ' S




 (brs,

©10.31 (s, 111) - 32 5-Cyano-4-1.54 (m 211), 2.72 (m 2H), 3.12 (s, 402Meth -

~_cyanonet hyl am no-2-" (4-[N-311), 3.22 (nl1, 211), 4.36 (d, 211), 117Ja%£9133@02005

(3- et hoxypropyl) (t, ‘1H), 7.68 (d, 211), 7.92 (t, 211), 8.42 _

sul phamoWq eai4429no} (t, 111), 8.51 (s, 111), 10.39 (s, 111 PCOmcBomiosisae

335-Cyano-2-(4-[N (3-1.58 (m 211), 2 Zg (nz 2H), 3.18 (s,459Meth

met hoxypropyl ) sul phamoyl ] 311), 3.26 (m , .3.47 (s, 311), -4.70109

anilino}-4-[N-(methyl)-(m 211), 7.42 (t, 111) 7.72 (d, 211), :

"2,2,2-prifluorgethylaninol 7. 84 (1, 211). 8,59 (s, 1H), 10.35 (s, 111)

pyrim {idde. 1[5JZyanady(22005 WO 02/ 0}45"2&11, m),EGW(%QH)QSQSZ{s . 421 Meth

: 2-1.57 gm 2H), 2.7 3( 421Met h : o
met hoxyet hyl a?ﬁeﬁﬁ’)")’%tfhﬂ@%ﬂ'{%. 24 %3@4# @H:@HZ@%)ZH)@@Z (om 10, | 110

LN et hoxy pronddRRein®S (M athsyludBehDbe ekl 768 | Lok

(s, 1 10. 1 BulpBamdsftlantitip! es 35(@9}1)*:7034gm,rm[)t7191 dure of Exanplle

12 sta ti ng from 4- %)rﬂl)utyl am.no- 2} chl oro-5- 5. anopgg%ﬁdl ne (Method 0)

and th appr apvmmden%m I'ine start &éoﬁﬂatlélr); H). 1& (‘SeleI | owi ng ¢onpopnds were
- prepar. RAf-Z-—Shv-355—Eyare—4—A—btt-yar-re—2—6—80—+ =

3H), . 1. 30 (m 2H), 1.55 (rn, 404Meth {4- [ N-(2- methoxyet hyl') 211), 2. 85 ;(m

2H):, 3. ¥3ah leé%@ 9 3. 305 sul pharmyl]am lino}(t, 2H), 3.40 (m -2H), 5. 00
1H),_%%7T‘I‘r'n%| ne7.50 (brs, 1H), 7.70 (d, 2H), 7.9 (d, 3H),. 8.40 (s,

1H). 365- Q/arﬁmﬂéwmgihb pim:mlmeo?E@a:aple(m sta&hhg fxﬁn%n(liutylaﬁﬂﬁo-z-l:hlﬁﬁo 6m

4H) , 416Met h [ N (n-pe nty% 4H) ,

suI ph m5y#0R WCHB? gylpthod 6 ar(drﬁbe Ewropvata@m(lwﬁétaﬂm maﬁerrabths&@liqmagne( d,

7- Wplon@Here frepletd s 1H, By

JEx | Compound Name NMR ) {mfz | SM -

{35 | 5:Cyano-4-n-butylamino-2- | 0.90 (t, 3H), 1.30 (m, 2H), 1.55 (m, | 404 | Meth

| (4-IV-Q@-methoxyethyl) - | 2H),2.85.(m, 2H), 3.13 (s, 3H),330 | |5 |
'sulphgmoyi]amlino} | | (21, 3. 40 (m, 2ED), 5.00 (brs, '1H)' |

pyrimidine | 7.50 (brs, lH) 7.70 (d, 2H), 7.9 (d
| | 3H),8.40 (s, 1H) . ' | | ._
36 | 5-Cyano<4-n-butylamino-2- | 0.80 (¢, 3H), 0.90 (t, 3H), 1.20 (m, 4H), | 416 | Meth

{4-[N-(r-pentyT) 11.30 (m, 4H); 1.55 (m, 2H),2.70 ¢, - |~ |8
sulphamoyljanilino} | 2H), 3.40 (m, 2H), 7.40 (brs, 1H), 7.70
pyrimidine | (@, 28D, 7.90 (d, 2H), 8.10 (brs, D,
|80y | |
37| 5-Cyanodn-buylamino2- | 0.90 t, 35, 1.30 (m, 28, 155 Gm, | 418 | Mefh_
| {4-IN-(3-methoxypropyl) - | 4H), 275 (t, 2H), 3.10 (s, 3H), 325, | - |4
sulphamoyljanilino) | 2H), 3.40 (in, 2H), 7.40 (brs, 1H), 765 |
pyimidine - | (d, 2H), 7.90 (d, 2H), 8.10 (brs, 1HD),
N FP IR |
38 | 5-Cyano-4-n-butylamino-2- | 0.90 (t, 3, 1.35 (m, 250, 1.60 G | 345 | Com

(4-mesylanilino)pyrimidine | 2H), 3.15 (s, 3H), 3.40 (m, 2H), 7.80 - Av
o | (@, 2H), 7.95 (d, 2H), 8.15 (brs, 1H),
8.45 (s, 1H)




- 8.40 (s) 1H) 375- Q/ano 4-n- butylam no- 2- 0. 90 (t; 3H), 1.30 (m 2H), 1.55

(m 418Met h {4-[ N-(3-met hoxypropyl )4H), 2.75 (t, 2H), 3.10 (s, BHagnuan2mo5

(t,4 sul gvham)(}/ Jr%anl lino}2H), 3.40 (In, 2H), 7.40 (brs, 1H), 7.65

~ pyrimdi Pp/049 7.90 (d, 2H), 8.10 (brs, 1H), 8.40 (s, PCHEB1/03084

385- Cyano- 4 n-butyl am no-2-0.90 (t, 3Hys_ 1.35 (m 2H), 1.60 (m 345Com.

(4-mesyl anilino)pyrimdine2H), 3.15 (s, 3H), 3.40 (m 2H), 7.80Av (d, 2H),

- 7.95 (dg.2H),
January le GB01/ 03084 Fol |l owi ng the procedure of Exarrpl e 12 starting

Trom 2- chi o gofingiandp &M&Eﬂ%&%%&%ﬁ%@;ﬁg{ B glbleddfst hod 9

and thé appropri at I ne starti mat er |

pr epar edlnﬂ@r&thﬂwmb)miﬁwﬂ\m&%%) and @;wapprébr{a?e auﬂneistgxﬁn atedtd) the?. 75
(q, (s,mz:Meth trifluoroethylam no)-2-[4-3H), 3.30 (t, 2H), 4.22

. 2H)f°1%°7”1&5£2m°f‘}@-5(v?¥“?rﬂ1{eﬁ6fﬁ9propyI)(t ~1H), 7.65 (d, 2H), 7.90. (d,
" 405 W!nﬂo 4- (|2C§“‘E°hh§.l%‘6“e(q, 2H) | i@@’é 'JU w 3?6 (1, 2HSJ ﬂ@l\b‘%M

(s
triflugrget hyfl s 4 4257 (M d
[N(Z-E?hoxz( -thyll%l-b 7.85 _%d Iﬁ)(m’?ﬁ%fs(%%ﬂ) gﬂgsg (Ot ;| Meth
J1"T ar} iiokaiplpino)-Bi(d né SEB180 6520, 422 @Y 80 ¢ hevpr beedue

2:‘“ g:grrple 12 : -ti ' from_-chl Qr o- ﬁ ano eth | ami nopyri i di ne (Mt hod
56) and the p@\& FACHIOSYBIRPYY ne si & Préyﬁﬁa{deﬁﬂéﬂ . HD4 owi g clonpourds
. were piepared u‘fﬁ‘tﬁ%}ﬂ%&ﬁﬂn&?”ﬁ'\'mﬁo (t, 1H), 8.50 G, 1H) SR |
,:":.._7 S pyrimidine _
él_) 40 5-Cyano-4-(2,2.2- 12.90 (q, 2H), 3.15 (s, 3H), 3.30 (t, 2H), | 430 | Meth
g 'triﬂuoroethylamino)—'z_-{él- 425 (m, 2H), 750 (t, 1H), 7.70 (d, |- 7. 5
[N-(2-methoxyethyl) - | 2H),7.85 (d, 2H), 8.40 (t, 1H), 8.50 (s,
sulphamoylJanilino} 1wy o
pyrimidine |

Examples 4142

Following the prcscedure of Example 12 Stafting ﬁom 2-chloro-5-cyano-4-
ethylaminopyrimidine Method 56) and the a%ppropriatc aniline starting material the following

compounds were prepared.

e

5 Ex Compoui_id Name | NM:R : - m/z

41 | 5-Cyano-4-ethylamino-2-(4- | 1.20 (t, 3H), 3.15 (s, 3H), 3.45 (m, 2H), 7.80 | 317

| mesylanilino)pyrimidine (d, 2H), 8.00 (m, 3H), 8.40 (s, 1H) _ :

421 5-Cyano-4-ethylamino-2-[4- | 1.18 (t, 3H), 3.37 (d, 2H), 3.50 (m, 2H), (4, 359
(V-allylsulphamoyl) | 1H),5.10 (d, 1H), 5.63 (m, 1H), (brs, 1H),
anilinolpyrimidine . | 7.70 (d, 2H), 7.90 (d, 2H), 8.10 (brs, 1H), -

8.42 (s, 1H), 10.65 (brs, 1H)

10 ' 1 Aniline - Method 6

(brs, 1H), 8.45 (s, |H WD 02/04429 -45 Exanpl e 39-40 11

olinds were -



415- Cyano- 4- et hyl am no-2--(4-1.20 (t, 311), 3.15 (s, 3H), 3.45 (m 2H), '
7.80317 nmesyl anilino)pyrimdine(d, 2H), 8.00 (m 3H), 8.40 (s, 11lHnuary 2005
-4215- Cyano-4-ethylanlino-2-[4-1.18 (t, 3H),-3.37 (d, 2H, 3.50 (m 2H, '
(d, 359 (W@pi4zul phanoyl ) 1H), 5.10 (d, 1H), 5.63 (m 1H pc@esoi/odddy,
anilino]pyrimdine .7.70 (d, 2H), 7.90,(d, 2H), 8.10 (brs, 1H), 8.42 (s,
1H),. 10.65 (brs, 1H 10 1 Aniline - Method 6 11 January 2005 WO 02/ 04429
PCT/ GBOé—§03084_ -46 Exanpl e 43 5-C ono-4-butyl am no-2= 4- N
Ctetr ahy | et hyl sul phanoyl anl lino pyr| m di ne

2

(t et rahyur UI t ‘}Lﬂ}lﬁlla gé%ﬁ:@g&

200myg, - 0. 40 m’ﬂlBhtylé}IﬂtﬁLﬁMtLbLﬁﬂb%hﬂﬁyl@ {mm (v&%hﬂﬁaﬁﬁ@ vﬁ%agﬁgﬁ’ﬁgph%o}ﬁ

“hours. The m xture was allowed to cool and then was e
“silica. apblino}ppdinitiine (/Msthpdn67f wang)y) 40mmoobh iroiicayhyhletidi (Ing)) wiat hedDéaMatl

T a0, O e e 1 B hgcqqmcz&@gmé&&o%gs‘s%)sﬂmmo 0
(t, 3H); reéd@éw& ur@f‘@d b)lc}ﬂéﬂﬁtog?apﬁg;blu%% with 1861/ %tﬁ)gﬁﬂl_/@gqo c?e%ﬁg in, “

3.40 (m 2H) 3.77
(d, 2H) .potar8g tq (9753) Tﬁe prddpctiy&ireénystaltiAyd f:anﬁiiemanolwgwelﬂe e éckmpounhH)

* Dbpropr .“tam@"ﬁiyﬁz o0 - At BB A B el S D Shelr B (el STORS 75 0 20 ng.
’(r:grrpqlogg?ﬁ 2" 2 tn@?ugﬁxﬁ%um WZ‘}Q% @31%7%-6(1 %E%’I\/é%%’u(brs |

et hy| Hhi 115) 72"M{(d AHY, 2.374s( TH), 20013 (Bis ) m/z491. 3. 63 (m 68 -
(tetrahydrofur-2-ylmethyl)1H, 3.76 (m 1H), 4.22.(m 2H), P
~sul.phanoyl ] ani | i no} pyri m d| ne7.54 (t, 11-1), 7.69 (d 2H), 7. 86 (d 211) L

8.39 (t, (s, 10.31-(brs, 1H :
455- n%@%%éiﬂm cyanoet hyl)1.50 (m 1H), 1.65-1.88 (m 3H), 481I\/Eth
am r10] 2- {4 [Polloveng aizyoeddure o H)éhn{ﬁle 42trblng &e%pfdfna&wsub%n%d m 69

2-ylI'met hyl ) sul phapoyl ] 1H), 3. 65 , 3.77 (m anilino
Ypyrim gp}g'gmglnm}starﬁpg nggtenal ylne?;’]gll?wmgmmpounds were prepared
' Ex | Compound Name . NMR : ' m/'z | SM
441 5-Cyan0-4—(2,2,thriﬂuoro— - | 1.50 (m, 1H), 1.68—1.89 (m, 3H), 457 | Meth .
cthylamino)-2-(4-[N- 274 (t, 2H), 3.54 (m, 1H),3.63 (m, | . |68
(tetrahydrofur-2-ylmethyl) 1H), 3.76 (ta, 1H), 4.22 (m, 2H),

sulphampyl]anilino}pyrjrhidinc 7.54'(t 1H), 7.69 (d, 2I-I) 7.86 (4,
S ‘ 2H), 8.39 (t, 1H),851(s IH)

10.31 (brs, 1H)

45 5-Cyano-4-[bis-(2-cyanoethyl) 1 1.50 (m, 1H), '1.65-1.88 (m, 3H), | ‘481 | Meth

1,2

amino}-2-{4-[N-(tetrahydrofur- | 2.74 (t, 2H)_, 2.95 (t, 4H), 3.54 (m, | 69
2-ylmethyl)sulphamoyl] | 1H), 3.65 (m, 1H), 3.77 (m, 1H),

anilino}pysimidine 3.98-4.09 (m, 4H), 7.52 (t, 1H),
| o 7.72 (d, 2H), 7.82 (d, 2H), 8.54 (s,
1H), 10.31 (brs, 1H)

15




L 7.72 (d; 2H),

7.82 (d, 211),

854(5

1H), 10.31 (brs

1H) 15 V\(c) 02/ 04429

.47 11 January 2005 PCT/ GB01/03084 46 35- Cyano-4- (cycl opropyl thdampd: BRS

) (m 2H),
- (m 1),

0.80 (m 2H),
" 1.60- 1. 88VOAY/OLRY

1.50415Meth -2-{4-[N-(tetrahydrofur-2-(m 1H),
2.73 (t, 70 yl et hyl ) sul phanmoyl ] 2H),

2. BUT(GRI1ABS4 3. 54

ani lino}pyrimdine3.65 (m 1H21 3. 76 (m 1H), 7.47 (t, 1H), 7.69
(d, 2H), soz(s IH), 8.06 (d, 2H), 8%8 , 1H), 10.20 (brs, 1H)
4735-Cyano -4-0.02 (m 2H), 0.19 (m 2H), o 911429Net h |
(-cycl oprony mat hvl amno)-2-(m 1H) 1.26 (m_1H . 1.44-7. 64 71
(4- [N (fedstr aﬁmmnbwp(cgelppmpylaiﬂno)z 6,68 (1, 212),4)),803[@5}1);15%) 415 | Meth :
yl met hyl ) sul p 1‘0" 1. (m 1H), 38-3.5 anlllnc}pyrimdine7.29.
(t, 1Hf, 7. 42151 ?‘érfx’z( ﬂﬁ?dfeélr@d 2 (m=71H?81 69 lrg%m 301273 & 1H), g0. 3.
. -(s, 1H). 48 | ohexyl R 1.6Q-1.93
- (m457Net h §?T(%ﬁl-%?% W@drofur- ﬁ%h?@rz(ﬁygﬁet]?rg@(é%liﬁ 84 (m| 1H), 2
Cylmethyl ) su pimaﬁny;bjlrﬁ;uﬁﬁxe(m 1H), B3 33(I€1MH)1,H)76(&11951) TAT(t, - -
ani | ing}pyrimdine(brs;, 1H), 7.54 4 (b 1H),l 7.70 (d, 2H),
- 7.90 (d, 2H), 8.38 (s, 1H), 10.20 Hfl?s7ﬁ9)d211§) 802(s 1H) 8.06'| |
© . 35-Cyaro-4-(tetrahydrofur-2-1.50 ( 6% 70- 459Met h -
~ylmet hyfl ami ho) - 2- 14- [ N-1. 96 (m 6I—|)m 5@3‘3’#(,5.’ %325??3“ S73 | B
- (tetraRlydrofiu-2-3.60 (m. 3H), 6418y.n, 2H), 3.77. vyl nethyl]) sul ghamoylj (
2H) , 4_FQQ3(1n, AH) 7 .51 (t 1I:I) ilina lpyrimdine7 67 ( 2H)I, 7.84 (t,
1H)., 7.|7 {d5-Grapo-8. 39 (s, 1H), 1p0.08 (0b28), 0119 (. 2HaMGAr y |2895 | Meth | -
o (cyclopropylmethylarmno)-z- (m, 1H), 1.26 (m, 1), 1.44-1.64 i
Y {4- [N-(tetrahydmfur-2- (m 3H), 2.50 (t, 2H), 3.05 (t, 2H),
' ylmathyl)sulphamoyl] 3.31 (m, 1H), 3.38-3.58 (m, 2H),
anilino }pyrimidine 7.29 (t, 1H), 7.44 (d, 2H), 7.66 (d,
o 2H), 7.78 (¢, 1H), 8.17 (s, 1H), 9.93 |
N |6, 1), 1
48° | 5-Cyano-4~(cyclohexylamino)- | 1.08-1.56 (m, 6H), 1.60-1.93 (m, | 457 | Meth
2-{4-[N-(tetrabydrofur-2- | 8H), 2.72 (brs, 2H), 3.54 (m, 1H), 72
ylmethylsulpharoyl] 3.65 (m, 1H), 3.77 (m, 1H), 3.95
anilino} pyrimidine | (brs, 1H), 7.54 (brs, 1H), 7.64 (brs,
1H), 7.70 (d, 2H), 7.90 (4, 2H),
e | , N 8.38 (s, 1H), 10.20 (brs, 1H).
. 497 [ 5-Cyano-d-(iotrahydrofur2- | 1.50 (m, 1H), 1:63 (m, 1H), 1.70- | 450 | Meth
ylmethylamino)-2-{4-[N- 1.96 (m, 6H), 2.73 (t, 2H), 3.36- 73
(tetrahydrofur-2- ] 3.60 (m, 3H), 3.64 (m, 2H), 3.77
ylmethyl)sulphamoyl] (m, 2H), 4.09 (m, 1H), 7.51 (,t,'lH)?
anilino }pyrimidine 7.67 (d, 2H), 7.84 (t, 1H), 7.91 (d,
| 2H), 8.39 (s, 1H), 10.15 (brs, 1H)




WD 02/ 04429 .48., PCT/ GB01/03084 50 45- Cyano- 4- (pyri d-3-1.50. (m 1H),
1.65-1.87 (m 3H),-466Meth yl net hyl am no)-2-{4-[N-2.70 (m 2H) 11 3ar6n32EB5
. (m 311),74 .- (tetrahydrofur-2-ylnmethyl')4.63 (d, 2H), 7.34 (rn, 1H, -

. 7.50(m swibphasay| ] ani|ino)pyrimdinelH), 7.6 (m 2H), 7.7Bct/BodiHoss 8.4
(m 2H), 8.50 (m 1H), 8.58 (s, 1H), 10.14 (brs, 1H - _ | _
515- Cyano- 4- (pi peridino)-2-14-1.42 (m " i H, 2.73 (t, 2H), 3.54443Neth
~IN_(tetrahydrofur-2-ylmethyl)(m 1H), 3.65 (m IH), 3.72-3.9075 o
- . sul-pham 1% nilino}ovrimgjgg(?]b ngiﬁd)?rgg (tisé\;b%; 69. (? f&;l)-, 7-?3
- (d, 2H){508.|44C o-d—lt% ridl rs 1 - ,
'g}H) , ?-75 1.i86 Qﬁ]l 14 485kt h cyclohe§<yl %11) noj -2- Efﬂ’[:@z 73. (6% l%kh
3.48-3. B0 (nwlstﬂ)hy]ﬂ@mp@)e%-t{&lwfdrofur-m@/(mezﬂh)ysm zam (nnBH[]-i) 17.54 |(14. 1),

: 8 40 ( 1H) ,-
058 (bre. [N RD URRY b”’tj ‘{[}&@w BEygh 1 3150, . foo (if 2
. g - . D

(1t gtsrfalh ;dfgf ﬁ%zazﬁﬂﬁ}ﬁh g ghégm%n 1}%_0?@(21 38547%2 %ﬁhe%f uI'_p.ham)yI-
4.12. (H, 2H), 7.52 (m 1H)., anil i ndppZE)ns. ﬂ(i)(lﬁ]ll&ﬁ 8(51; (s,ZI-BI), 7. 8Q. d,

- 8.23 (nm] 1H)|, 8.46 (s, 1H), 10.22 (lbrs :
. s5- Cyanp- 4- (j2- met hoxycar bonyl 1. 50 ( W‘? iHé7 1.9 (m 3H) 461Met

el o f

( .
\ h
A RS SR e T S TR g TR T S LR e R A v e

| . 2H), 8.p0 (4, [Nl(]tﬁtrah&dﬁﬁ;rahy]menbyl) pyr(nmlm),rﬁaémmlﬁ)[) 3];@-3160( bris, 11|1?5

17
17
o1

i

T Sonexahel o1 Y PbATEYHRBLRIPYEY IR O (BH PR S (o BHR LG B0 (100) | & |
Reactiop m yture was heated at 90C frpés(Gd Bﬁﬁ'rssM(s 1H),10.15 | ' _ 5"“}
A ; o ‘ : (brs 1H) - o
52% | 5-Cyano-4-[N-(ethyl)- ' 1.20 (t, 3H), 1.25-1.86 (m,-14H)', | 485 Mem
cyclohexylaminol-2-{4-[N- ~ |2.73 (t, 2H),‘3.48}3.’80 (m, 5H), : 76
(tetrahydrofur-2-ylmethyl) | 4.58 (m, 1H), 7.54 (t, 1H), 7.68 (d, o
sulphamoyljanilino}pyrimidine | 2H), 7.84 (d, 21, 8.40 (s, 1H),
I 1043 (ors, 1)
53° 5;Cyano—4-(n-butoxycarbonyl 1 0.78 (t, 3H), 1. 20 (m, 2H), 1.38 (m, | 489 Meth
methylamine)-2-{4-[N- 2H), 1.64-1.92 (m, 3H), 3.73 (. 7
(tetrabydrofur-2- o | | 2H),3 48-3.80 (m, 4H), 4.00 (t,
| yimethyl)sulphamoyl] 2H), 4.122 (d, 2H), 7._52 (m, 1H), Y
anilino }pyrimidine - {7.65(d,2H), 7.80 (d,'ZH), 8.23 (m, B

_ B 1H), 8.46 (s, 1H), 10.22 (brs, 1K)
o 54°3 5—Cyano-4-(2~me_thoxycarbony1 1.50 (m,_lH), 1.67-1.9 (m, 3H), 461 | Meth

ethylamino)-2-{4-[N- - | 270 (m, 4H), 3.48-3.80 (m, 6H), | 78
(tetrahydrofur-2- - 4.02 (m, 2H), 7.54 (m, 1H), 7.66 (4, |
ylmethyl)sulphanioyu © | 2m),7.89 @, 2H), 8.50 (s, 1H), 8.95
anilino}pyrimidine | (m, 1H), 10.18 (brs, 1H)

1 Reaction mixture was heated ét 90°C for 3 hours. , _
2 Chromatography eluent was isohexanelethyl acetate (100:0) increasing in polarity to (0:100).
* Reaction mixture was heated at 90°C for 6 hours.

54 Reaction mixture was heated at 95°C for 3 hours.



5 4 Reaction m xture was heated at 95C for 3 hours. 11 January 2005 WO
02/ 04429, 49' .5 Reaction mxture was heated at 95T for 4 hourst January 2005
- PCT/ GB01/ 03084 Exanpl es 55-56 Followi ng the procedure of Exanple 1, -

" 2-chl or 0-¥98¥4#22- nor phol i nopyrimdine 5 (Method 55) was RGHGBEM3044 h the
appropriate aniline to give the foll ow - conpounds, ExConpeund: Nane '
NI\/RMZSM 555- Cyano- 4- nor phol i no- 2- (4 3.70 (t, 4H), 3.86-(m 4H), 7.20

- 359. 8 di ne2H), 7.73. (d 2H), - 7.80 (d, o
'2H) (megg&é‘%gdg?@@wﬁﬁ@mﬁ@%% I 4399-565- Cyano- 4- nor phol i no- 2. -{4-0. 73
(s, '6H), -2.50 (d 2H), 3.07. (s, 447Neth [ N-(3- hydroxy-2,2-1H), 3.70 (t “4H)
3.87 (t,.4H), 223 “di met hyl propyl ) sul phanmoy! ] (t, 1H) 7. 70 (d 2I'—|)9 7.83
(d, 2H), Emt*aﬁﬁ.@rlmdlneS 50 (s, 1H), 10.25 (s, : .
-sul pham)yl]an %7& m di ne (I\%'([hod 119; 290n- 19) vvas di'ssol ved in
~ net hanol ~ (3nm)© Fﬁdéeff'(a Jmpje %xe?sclaaaeércaﬁw ~f-meorplelnopprimidise
‘stlrregi eth r gShere eva orated and
the resid @ge gﬁrs?)tf‘?ed rﬁ%f[n%tagé @%ﬁf %’h‘““g} Igéve @8?"1 B HPar « 4- 2-H -
drox ethEg i (e(smpmmdNatne-S c ano- 2N N 3-methox ro T _sur %’H -
ani | i nopimidi-ne 10 444 (2- Acet oxyet hyl pi perazin-1-yl)]-5-cyano-2- {§N[[N-. 3

- met hoxly Pt opyﬁ pymm%mgpmm ZxéM meBh}i)r(o,MH)QB,SB)(m AED.CAZ0 0 1| B580! Adgy {0
(95:5).]1 The | ti ‘i iturated with- etz% acetate A diethyl
et her aEd cdl ﬁ%ﬁ@gy%g ]I“P RYPQP iBR t@% BV RED 780 éd, 20Bnpoun VIEDD | dy) NMR:
1.55 , , 2.45 (2 255 brtf, H), 3.14 , 3iH);, 3|26
O 2, i (2, 755 Colasug Tagn gl 5140 on ol

(d.,5- Ql"@ﬂo"“'am*ﬂldlﬁm-ﬁ [“9 3@731(3(6{-.1) 2H4Dp; (d”iH) 34)776(3 204X amph o).
no .

4-cy yl am no-2- 4- N{ 2- et hoxyet hyl phanbyl. ani-lin
AN BS RS b danc. 4- cyel dyf)ow@anmmm {6 48Tt hod 96

om0 U G il T

| (3mjlinogsyradidést and t he reemt(bommezs (s, 1H)

Examgle 57

' J4—(2 Hvdroxvethv])mnerazm-l Vl] 5-evano-2 { 4- TN—( 3—methoxvnr0pvl)sulphamovl]
' am]mo}Dvrnmdme ' - ‘
1'0_ - 4»{4-(Z—Acetoxyethylpiperazin- -yl)]~5—cyano-2-{4~[N '(3~methoxypropylj.'

sulphamoyl]amlmo}pyr1m1d1ne (Method 119; 290111g) was dissolved in methanoI (3m}) 35%
ammonia (1.5 ml) was added and the reaction was stirred at room temperature for 2 hoius.
\ ) o "'I“he volatiles were evaporated and the res1due punﬂed_ by chromatog1 aphy 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 tﬁe title
cornpound (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. 21—1) 3.88 (brt, 4H), 4.42 (t, IH), 7.35(t, IH), 7.68 (d, 2H), 7.84 (d 2H),

| 848 (s, 1H), 1021 G5, TH); iz 476. |

20 Example 58 ,
3-Cyano-4-cyclopropylamino-2-{4-[N-( 2—methoxvethvl}sulphamovﬂ aniline }nvrimidine

2—Chloro~5-cyano-4-'cyclopropylaminopyrimidine (Method 06 ; 295mg, 1.28mmol)
‘was dissolved in hot 2-butanol (3ml). A hot solution of 4-[N—(Z-methoxyethyl)sulphamoyl]
aniline (Method 5; 207mg, 0.90mmol) in 2-butanol (3ml) was added and the reaction was




11 January 2005 WO 02/ 04429 PCT/ GB01/ 03084 -50 stirred and heated at 90C
for 1 hour. The reaction m xture was cooled and the vol atiles TeYapana?®xh
to give a solid. The solid residue was triturated with hot ethyl acetate,
cool ed, a¥ae2MhIresultant solid collected by filtration tyecgcEe/doey title
: corrpound (270mg, 77%9 . NVMR 0.68 (m 2&-8[ 0.80 (m 2H), 2.88 (m 311),

- 3.14 (s, 3H), 3.28 (m 2H), 7.48 (bars; T—|)770d2H) .5 8.05 (d,
2H), 8.12 (brs, 1H) 8.41.(s, 1H), 10.31 (s, 1H); nm z:389. | Exarrpl es 59-72
The f ol IS§#Hedgnd hanied éb%\é‘r@réri@par'l"ém rgaszltmg mmrqowmmwdmmfthﬂ@mlee 58

tart f h | d Met hod 96
and the ppP BRI, PRElddfn S HNae RN iioiay cinoled, anbe

(m 24D ingrdidsofthonchef ARSHES B il ARy ggalgfzogigzg‘}%g Nt Fog o
(brs, -1Hm, 2 @Bﬁtﬁmgﬂ) 2n88 (mo3H), 3A4((8, 3EBLD.28 $mO3HY, .4L¢Hs, 181 1'72703 tH %H)

gyglsm(gmcg ‘gfle—&dl %)ogl%%bgﬁ%ﬂé&%ﬁéﬁrl@% &ﬁﬂ%nggfiﬁ%ano g. 38 (m 111) 26

" (9, 214), 7.78 (ethyl'sul phonyl)(d, 2H),.8.12 (d and s, -3H); 8.41 (s,

ani'lino] pyrimdinelH, 10.37 (brs, 1H "615- Cyano- 4-0: 68 (m- 2H), .0.82 (m
2H) ; o;mxgmpmssm 2 cycl opropyl am no- 2-{4- [(2- 3H), 2.86 (m 1H), 3.28
{9, 2H), ﬁlo%thyl)sul phonyl13.46 (m -2H), 3. 60 (m 2H), 7.78 (d, .
ani.line )pyr| Yifg Sxpmpdes Here praparedgising tb@ps)cedw of EXMPI@§8 slar)ing 10. 37

(brs, 1 ScHRYRN: H? gﬁ;mr%g)g/z % 2@8 t, 358Ref

cycl opr (%Olﬁéngh%l%gsj [:}zang §yé}5%§ ! ru'ngc%% 8 n%ltﬁgappropnate
(pr opM smilpfeonyi ) (m 2H), 7.79 (d, 2H), 8.13 (s and d, -
ani linglpyrinmidine3dd) 8 42 (s 1H),- 1039 (brs, 1H) 11 Januarv 2005 WO _ /0

02/ 0443 *%3 | Compound Name - INMR - |miz [SM ]|
[ [5Cyanoa T [0.68 (m, 2H), 0.80 Gm, 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, IH), |
| sulphamoyljanilino} 7.70 (d, 2H), 8.05 (d, 2H), 8.12 (brs,
pyrimidine. - | 1841 6, 1), 1031 (5, 1H)
60 5-Cyano-4- 0.68 (m, 2H), 0.83 (m, 2H), 1.08 (t, - | 344 |Ref’
| cyclopropylamino-2-[4- | 3H), 2.8 (m, L), 3.20 (q, 2H), 7.78
(ethylsulphonyl) | @ 2H) 8.12 (dand s, 3H), 8.41 (s,
anilinojpyrimidine = 1H), 10.37 (brs, o
|61 [5-Cyamos | 0.68 (m, 2H), 0.8 (un, 2H), 0.90 (t 388 |RefZ | V'
cyclopropylainino—z—{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
o . | (s, 1H), 1037 ors, 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, iH), 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)




‘cycl opropyl ani no- 2- ( 4- mesyl ani| i_no r| XN g(#’ |
 5-Cyano-4-cycl opropyl - amino-2- { 4- [2- (d: ‘et hyl Zam{ nZ)[N?t hy T'B‘r?(% ‘?Pje
- -anilino i ne 5-Cyano-4- cycl opropyl ani no-

" (2-diet %y“%zwg]ﬁ%hyl) sul phamoyl] ani-1ino }  pyrini dine SPQy@ReHuB034 |
cycl opropyl am no-2- { 4-[N. (2-diethyl ‘agj noet hyl ) - N
(met hyl ) sul'phanoyl Janilino } . pyrimn dine.5-Cyano-4- cycloprop y |amno-2- {

- 64 65 66 67 68 5- Cyano- 4-

AN Grethogetiyl) b Gl sl s an o) i mdine
-ani-l ino 3pyr AR §4PCTI GB01103084| 0.64 (m, 2H), 0.82 (m, ?«H) 0.88 (t, |330 Com
' cyc_lopropylalmno-2-(4-mesyl 3H), 2.86 (m, 1H), 3.12 (s, 3H), 7.82 1 Av
| anilino)pyrimidine” - | (d, 28, 8.10 (d, 28, 8.17 (brs, 1H), |
| o 8.42 (s, 1H), 10.40 (brs, 1H) | |
64 | 5-Cyano-4-cyclopropyl- 0.68 (m, 2H), 0.82 (m, 8H), 2.33 (m, | 415 | Com
Lo amino-2-{4-[2-(diethylamino) | 4H), 2.68 (m, 2H), 2.85 (m; 1H), 3.30 Av
o ethylsulphonyl]anilino) (m; 2H), 7.81 (d, 2H), 8.10 (s, 1H),
o pyrimidine | 8.14 (d, 2H), 8.41 (s, 1H), 1031 (s,
S . i
| {) 65 | 5-Cyanod- 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
- | @-diethylaminoethyl) - (m, 1H), 7.21 (brs, 1H), 7.71 (d, 2H), |
| sulphamoyljanilino} 8.08 (d and s, 3H), 8.41 (s, 1H), 10.24
pyrimidine (s, 1H) | |
66 | 5Cyanod- 0.68 (m, 2H), 0.85 (m, 28), 0.93 (t, | 444 | Meth
| cyclopropylamino-2-{4-[N- - | 6H), 2.45 (m, 6H), 2.70 (s, 3H), 2.88 | 118
(2-diethylaminoethyl)-N- (m, 1H), 3.00 (m, 2K), 7.71 (d, 2H),
| (methyDsulphamoyilanilino 8.00 (brs, 1H), 8.14 (d, 2H), 8.43 (s,
pyrimidine 1H), 10.28 (s, IVH) :
. 67 | 5-Cyano-d- | T [ 0.68 (m, 2H), 0.82 (m, 7H), 2.68 s, | 403 | Mo
) cyclopropylamino-2-(4-[N- | 3H), 2.88 (m, 1H), 3.08 (6, 25,320 | |16
' (2-methoxyethyl)-N- (s, 3H), 3.42 (t, 2H), 7.68 (d, 2H),
(methyl)sulphamoylJanilino} | 8.09 (d, 3H), 8.40 (s, TH), 10.38 (brs,
pyrimidine 1H) S
68 | 5-Cyano-4- 7 , 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, 45), 2.23 7
[2-(piperidino)ethyl]. (t, 2H), 2.80 (¢, 2H), 2.85 (m, 15),
' sulphamoyl}anilinqj 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)




0,68 (m 2H), 0.82 (m 2H), 0.88 (t, 311), 2.86 (m 1H, 3. 121
7.82 (d, 2H), 8.10 (d, 2H), 8.17 (brs, 1H), 8.42 (s, 1H), 10!
330 Com Av 0.68 (m 2H), 0.82 (m 8H). 2.33 (m 4H), 2.68 (m

(m 1H), SOIQw442m 2H), 7.81 (d, 2H), 8.10 (s 1H), 8. 14 ¥Or/GRbY/03084 41 (s,

4%”%59 2003y -

2H),

2.85

o, 2 78 (m 2h 288 (m o1, 7 bk 791 (d Ry 8. 08( d
"~ and s,  3H), 8.41 (s, 1H), 10.24,(5 '1H) 0.68 (m 2H), 0.85 (m 2H), 0.93
(t, 6H—245 (m 6H) 2 70 (s, 3H . 2.88 (m 1H), 3.00 (m 2H), 7.71 (d,
2[') 2 g g%‘ ggrs(Zyﬁrd)-&t- gsl?s(d 2H) _(gﬁsm@n(ﬁi) , 08B (m, 26k Zﬁm%d 1*4)4213- (ﬁ{séﬂfflf
31-1), B. 42 (tCYCE%HYOPYJ?a@SO(?d{"f-E%) 339@&‘3“13111*)2@83 (f(153H)lH) | 4110H- 33_2 lg
(b | M) Dl (2 et alin S0 308, (1501 240
(d; 2H)] 8.02 {Lﬂphonjzl']&mhﬁoﬁﬁnﬁﬂdm@FDBH)BSQQ.(EI%; 175081914, 38, s(is" T VR
| | - 8.90 (brs, 1H); 8.41 (5, 1H), 1035 (s, I
70 |5 Cyan0-4- 1 0.68 (m, 2H), 0.82 (m, 2H), 1.20 (d, | 429 | Meth
| cyclopropylarmno-Z-{4~{4- 6H), 1.60 (m, ZH), 1.68 (m, 2H), 2.83 29
(1sopropy1an11no)buty1 o (m,'3H), 3.17 (m, 1H), 3.28 (m, 2H),-‘
sulphonylJanilino ) pyrimidine | 7.80 (d, 25D, 8.10 (s, 1H), 8.16 (d, -{"'
| | 2H), 8.41 (s, 1H), 8.68 (brs, 2H), |
10.34 (s, 1H)
71| 5-Cyanod- -~ 068 (m, 2H),0.81 (m, 2H), 1.21 (, 1456 | Mem
| eyclopropylamino-2-(4-IN- | 1H), 135 (m, 18), 1.68 (m, 15), 1.72 19
(3-piperidinopropyl) (m, 4H), 1.80 (m, 2H), 2.78 (m, 48,
sulphamoyllanilino} | 2.86 (m, 1H), 2.95 (m, 2H), 3.06 (m,
pyrimidine hydrochloride 1H), 7.58 (t, 1ED), 7.71 (d, 2H), 8.08
| | 4, 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 | ..,
rcyclopropylanﬁno-.Z-{4~[N— | (brm, 1H), 1.73 (m, 4H), 1.92 (brm, | 20 L
(methyD)-N-(3-piperidino | SH), 2.18 (m, 4HD), 2.64 (s, 3H), 2.83
propyl)sulphamoyi}anil_ino} | {m, IB_H), 2.98 (m, 4H), 3.37 (brt, 2H),
pytimidine hydrochloride 7.69 (d, 2H), 8.08 (s, 1H), 8.13 (d,
| | 2H), 8.40 (s, 1H), 9.96 (brs, 1H),
110.28 (brs, tH) '

THelv. Chim, Acta, 66(4) 1046-52 (1983)
z Kogyo Kagaku Zasshi, 62 825-8 (1959)

\\; 7-,'



. 430 444 403 442 Com Av Meth .17 Meth 18 Meth 16 Meth 7 11 Janua 200
02/ 04429 -52 PCT/ GBOL/ 03084 69' 5- Cyano-4-0.69 (m 2H), 0.82 (n]! %

a’3/1250£’§

(d, 415Met h -cgclopropyl am no-2-{4-[3-6H),.1.90 (brquin, 2H), 2.90 (m

“3H), 30 (%98 ani no) propyl 3.19 (nn, | H), '3 40 (rn, 2H) PCT/GRIL{03084
s:?phonyl]anlllno}pyrlmdl ne2H), 8.12. (gys 8.19 (d, 2H), 8.25 - 8.90 |
(brs, 1H), 8.41 (s, IH, 10.35 (s, .1H™- 705 Cyano4068(m 2H), 0.82 (m

“2H1, 1.2 fézg\/bih cycl-opr opyl am no- 2-{ 4- [4 6H), 1.60 (m 2H), 1.68 (m
2H), 2. B#Fwo-propylamno)hutyl (m 3H), 3.17 (in, IH, 3.28 (m 2H)2,
sul phonybiCya sl 4P ?—?ne%ﬁ’ox(m 8 la%ﬂm 'g?ﬂ%@._l%g}ﬁw o I(5081 :
8.41 (s, 1H), pr's, H -

(m 2H),

1. 215((33’ an@ﬂwﬂ}ﬂam%w%Eiﬂffhwkﬂﬂiphﬁﬂﬁ)ahﬂhﬂd‘jbyrhﬁudﬂe @@eth@ﬁl 111‘0503% 68

| d 4H) 1. 1.80 (m 2H)
ST oA S5 BE RCEA AL Ty oo remamiors &

‘/"::’Krf-\‘
Lk FAS
1

5

(dimethylamino)pyridine (supphed by Arcronout Technologles Inc; 1.45mmol/) (218mg,

- 0.31mmol) in NMP (1ml) were heated at 100°C for 18 hours. Volatiles were removed by

10

15

‘ -evaporatxon and the residue was triturated w11;h ether. The resultant solid was purified by

reverse phase chromatography (Waters xterra 19x50mm column) (0 1% formic acid in a

gradIent of 0- 95% acetonitrile in water) to glve the title compound (16mg, 26%). NMR 1.18

: {t, 3H), 1.57 (rn 2H), 2.75 (m, 2H), 3.13 (s, 3H) 3.25 (m, 2H), 343 (m, 2H), 7.35 (m, 1H),

7,65 (d, 2H), 7.82 (m lH) 7.94 (d ZH) 8.39 (s, 1H), 10. 13, IH) m/z: 391.

: Examples 74 100

Followmg the procedure of Example 73, 5-Cyano—4—ethylammo 2—[(4— ‘

ﬂuorosulphonyl)amhno}pyrmudme (Method 111} was treated W1th the appropriate amine - to

give the following compounds.

Ex | Compound Name A m/z
174 | 5-Cyano-4- ethylamino-Z—{4—[N-(3- | 405
ethoxypropyl)sulphamoyl]amhno}pymmdme _
75 | 5- Cyano~4-ethy1ammo—2—{4—[N~(3-umdazolylpmpyl)sulphamoyl]amlmo} 427
- | pyrimidine ' , : .
76 5~Cyano-4-ethy1amino~2~(4—{N—[3-(2-dimethylaminoethoxy)propyl] 448
sulphamoyl}anilino)pyri.r_nidine | | ) -
77 - -S-Cyano-4—ethylamjno-2-{4-{N~(3—morpholinopropyl)su]phamoyl]anilino} ' | 446
| pyrimidine ) | | _ | . '
78 5—Cyano—4~ethy1am1no-2 {4- [N—(Z-pyrrohdmylethyl)sulphamoyl]amhno} 416
pyrimidine - . :
179 . | 5-Cyano- 4—ethyla1mno—2 -(4-{N- [2~(1-ethylpyrrohd1n—2—y1)ethy1]sulphamoyl} 430
anilino)pyrimidine : , |
80 | 5-Cyano-4-ethylamino-2- {4~{N~(2—pynd;m—2-ylethyl)sulphamoyl]amlmo} 424

pyrimidine




~. pyrinmndine hydrochl oride7.69 (d, 2H),

pyri m-di ne hydrochl oridelll), 7.58 (t; IH, 7.71 (d; 2H), 8.08 (?ﬁ, 3 :
8.40 (s, 1H), 9.92 (brs, 1H), 10.19 (brs, 1H) 725- Cyano- 4- 0. 681 “UQE%?O%
0.82 (m 2H), 1.37470Meth cyclopropyl am no-2-{4-[N-(brm 1H), 1.73 (m -4H),
1.92 (br W@W/@Hea hyl ) - N- (3- pi peridino5H), 2..18 (m 4H), 2.P&4/¢Bo1/63b$4, 2 83
propyl ) sul phanoyl ].ani I i no} (m 311), 2. %% (m 4H) 3.37 (brt, 2H), _
08 (s, 8.13 (d. 2H). 8.40 (s,
IH), 9.96 (brs, 1H), 110.28 (brs 1H) Heiv. Chi n Act'a, 66(4) 1046-52
(1983) _2 Kogyo Kagaku Zasshi, 62 825-8 (1959) 5 11 January 2000 WO -

02/ 044381 PCIr 5 @3@hb OBEEH amif32- {4 NEgHRigine3 }ﬁnémﬁ)@maﬂmgnmmxﬁdm no-2-1410

W4N—3- thox{ro 1 sul hasno 1 anilino imdine '
-4-e ﬁij’lll%#ﬁl% 2-[(4- fl uorosul phonyl)anlllno] pyrlmdl ne (I\/Ethad 111; -

OII ULILILA A UI et
: hf’cﬁ WW ﬁl}é %B%%“Z@laﬁlfy s ﬁ%ﬂwjt 2,l'ech1f’.15§%g1| es
. be, 1. F‘,ﬁlﬂm{lﬁé&rg 0.31mmol) in n- NI\/P (imM) were heated at 100C for -
.18 houds. Veolatiles were removed by evaporation and the residue was
‘tritur 3t8dd wStQyabheethylbhmns-2st-Na(2-detiylaninasthyiwuighaedyniliiey er se| phgge.
chromatography (Waters xterra 19xSOm colum) (0.1%foermc acid in @
gradi et of | §Y9B9FBE et onitrile in water) to give the title Conpound|( 161y,

- 26% . WNETE] Ky 2 - st
B A T S o e e S T A R e e e .78
(d, 2H4), 8] P9rifedindH), 10.13 (s, 1H), miz: 391. Exanples 74-100 Follow|ng
the prdcedute of FExanple 73 5-Cyana-4-ethylanmino-2-[(4 15 : -
f I uor o WiSph AyCyaner4-tibylapyino-Beidh e (midiky lmethyswiphamoytiesiting) th thed10 |
- approprli atel|ani.ne,to give the foll ow. ng conpounds. ExOorrpound Nanmenl z o
- 745- Cygno- 4] BVHIHERF no- 2- {4- [ N- (3- 405 - 1<

| 86 5—Cyano—4—ethylarmno—2—{4 [N-(2- acetanudoethyl)sulphamoyl]amlmo} 404

suppor

pyrlrmdme B

c »87 5~ Cyano~4~ethy1a1:mno 2-{4 [N-(2—1sopropylanunoethyl)sulphamoyl]amllno} 404

pyrnmdme

‘88 5-Cyano-4-ethylamino-2-{4-[N-(2-dimethylaminoethyl)sulphamoyl]anilino} . {390

pyrimidine
. 189 5-Cyano-4-ethylamino-2-{4-[N- (2—morphoImoethyl)sulphamoyl]amhno} 432 |.
pyrimidine : :
90 | 5- Cyano~4—cthylammo~2—{4 [N-(dloxan—Z-ylmethyl)sulphamoyl]amhno} 419
pyrimidine ' ' A 1

| 91 |5- Cyano~4-ethylamm0—2-{éL[N—(tetrahydrofur-z-ylmethyl)sulphamoyl]amhno} 403

pyrumdme

92 "5-Cyapo—4-ethylamjno—2{{4~[N-(;—hydrdxypropyl)sulphamoyl]anilino} 137 |

pyrirnidine

93 | 5- Cyano-4-ethy1ammo—2~{4—[N (2—propyny1)sulphamoyl]anﬂmo}pymmdme 418

94 S-Cyano 4-ethylamino-2-{4-[N- (3 hydroxy—Z 2-d1methylpropyl)sulphamoyl] 405 |

amlmo}pymmdme 7
95 | 5-Cyano-4-ethylamino-2-[4-(N-methylsulphamoyl)anilino]pyrimidine 333
96 5-Cyano-4-ethylamino-2-(4-{N- [2-(Z-hydroxyethyl)éthoxy]sulphamoyl} 407

anilino)pyrimidine




- %goggagpyl Zatsﬁi/r)g%nggl ! a?l4l I[ RI?(% PX{ nginzg: ;Fpr opyl ) sul pham)yl ]EH?'\”%%%

. %rSI rcnyglngve‘io’é‘m% ani no- 2- (4- {N-[ 3- (2 di met hyl am noet hoxy) BEBSH0) A8+

| 'Zu'o?gﬁgoil e% h?lnialml 28) pyE I4m[ ﬂll- ?g r7n?)r ph0|5I5nOpl’Opy| ) sul pham)yl ] anl | no} 446

‘ %g' g,g:%z 1‘*?’ RO 2 f A LN (2 pyrralidinyl et hyl)sul phanoyl Janilj no)416
pyrim ¢iXe - 5-Cyano-4-ethylamino-2-{4-[N~(2- 363

_79'5-AQ/'_zfnp-4 & &xﬁg?ﬂgsuﬁ)h&noizﬁli&ﬁné}lpyrt h(\{mgyr roI i"di n- 2-yl )et hyl ] suljphanpyl ):
ri

430 anlllno]

805- Cyqmg- 41 gt(b})gnam_ - AR By T y| Tam g 24
pyri %(i ne 11 Januarf/tﬂ%%%%&mj\{% ngl @?@Wﬁ%@ 31&% At}ﬁf

~. 815- Cygno- 44 elmmi(hm no 2-{4-[N--(pyridin-3- ylnmethyl)sul phanoyl ] anifl i nc|
7_}410 p)rdP”” nnAn+h,|gmnn’)r/1 r|\| .

(2~ pi pdrPding é(fWPﬁEﬂhﬂﬁ@m%{ér{N “2ne} . 430 pyrimdine 301
835- Cygno- 44 ﬁ%ﬂﬁkﬁﬂtﬁ%uﬁh{a&o@ﬁlﬁ&ﬁng p%%hmgm noet hyl )sul pharmyl ] ani I I nef

1418 pyrimd

;345 Cy 411004 St@yana - ey dmbrfb- 4 (A% @yéyaﬂbahﬁ)snipﬁh&}sméiﬂlxm@%dﬁé" TR 24

835”5| g/ano 4- et hyl ami no- 2-{4-[ N-(pyridin-2-yl met hyl ) sul phanoyl ] ani I i no} 410

pyrl m dlﬁe 885-!&%0 4- et hyl am no- 2- { 4- [N-(2 acet am doet,hyl ) sul phanoyl ] -

di ne .
pifaino %tuﬂ}ﬂy nn dmfmyl ]aniline]4

ﬁgl l'ino )

75- Cy a0y:irod-Ditly

- 04 pyrimdine

(2- d| et hyl arﬁ-ﬁpzemh@bbmls/ldnpha-riew-]mmdsulghl}mylﬁﬁ?ﬁmg ﬂflh;dineQMeth]od 11|2 o} 432
Su ano antiin

895- Q’a%Omg,eB Y inor)) 3 Gl o ety lammine (A80mhg. 4 SOamint) triotha mine (58mg,

0. 57mmol) and 4—(d1methy1am_mo)pyr1dme (7mg, 0.06mmol) in.1-butanol (6ml) was heated at

_ 95°C for 24 hours. The mixturé was allowed to cool and the solvent was removed by
o evaporation The resulting solid was récrystaﬂized fro'm‘ethan'ol to give thé title compound'
. 10 (130mg). NMR: 0.90 (t, 3H), 1.10 (t, 3H) 1.35 (1n, 2H), 1.59 (m, 2H), 2.40-2. 60 (m, 4H), |
2,90 (1, 2H), 3.40 (q, 2H), 7.70 (d 2H), 7.80-8.88 (m, 3H), 8.40 (s, 1H); m/z: 434, |

| Examplé 102108

o ' Starting from 5—cyano—4-—butylamino—2—[(4-ﬂuorosu1phony1)anilino]pyrimidine
L 15 (Method 112) and the appropriate amines the following compouhdé were prepared using the

procedure in Example 101,

1 Ex Compound Name NMR - - m/z

102 5-Cyano-4-n-butylamino-2- (_).90 (t, 3H), 1.'35‘(m, 2H), 1.59 (m, 2H), 2.30 | 459
| {4-[N-(2-morpholinocthyl) | (m, 6H), 2.81 (t, 2H), 3.39-3.60 (m, 6H), 7.75
sulphamoyl]anﬂmo} 1 (d, 2H), 7.90 (m, 3H), 8.39 (s, 1H)

pymmdme

103 5—Cyan0-4-n-butylamiﬁo—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,
ylpropyD)sulphamoyl] - 2H), 6.81 (s, 1H), 7.05 (s, 1H), 7.50 (s, IH),
anilino } pyrimidine 7.65 (d, 2H), 7.90 (m, 3H), 8.39 (s, 1H)
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915- Cyano- 4- et hyl am no- 2- {4- [ N-(t et r ahydr of ur - 2-yl met hyI ) sul phanoyl ] ani | i no
}403 pyr iViOd@r/H#i29 : .

PCT/GB01/03084

o 925- Cyano- 4- et hyl am no- 2- {4 [N-(2 hydroggpropyl )sul phanoyl ] ani | i no} 377 | |
ngl g,gl ne. thyl amno 2 A4 rl\L (2. aT4 nn\/n\/l \Qlll nharmvl 1 am | no} pvrim di ne418 )
.945- Cya 1&041 3 tSrQY@m%wbgtyamrm[nw( 3i P32 20-di30e(uin\BIED| bﬁﬁl(ﬁns eHpharayd ] 05
-ani-lino}pyri 955- Qyano-4- et
[4- (N-npthyl { dgﬂ %R}P?%W‘% ) pyi &r%%n}j 8@@ 2.80 (¢, 2H), 3.40 (q, 28D, 725| 407
~ani]inol pyr uf O SRS S T b Pl DO o
. .-9_7'5- Q/ino-4 eytiyliding no- 2- { 4- [ N- ( 21EB3 hydroxyet hyl ) sul phamoyl ] -anilino | .
pyri-m dige '
985- Cyap 3‘551- etShQ}Yfﬁlﬁ'r"rlG"-bEW%}D{anf?(“S Hﬁir(b@ﬁehﬁ?l(msmbﬂaﬁﬁ)@n]%ﬂr BISBF)ﬂ?m .
I I e i e T R e
S yancl 2 et polowinaghandyg v (2, cyamen ytus gy %H°=L'P"e’¢ YT Serr 1
sul hanp 1 amamhﬁ@}mrmndm@e 5 3H), 8.35 (S -1H), 8.40 (d IH) Crbthod 112
5- Cyano¥fzi NTro=—2= e horyt-a Re o ,
20(%9,. 106 r§r‘? a“?“’r@"% bi *FHHDBt ht :thz’ oy Eééﬁ@ fﬁféé{}ﬁ)ﬁﬁﬂk 2;’28|t Ey%}n he
' 57 ) :
(520, Co TSGR, DY g 000, (TR APCIRT L |
- cool anfl the sztﬂthlsé)sulphamoy]érmved_bfbrs,eﬁﬁpdﬂ@t(ﬂpzﬂ),"me(m,asﬂ[_S.ngs,sol id was, /
) r‘ecryst al 11 zed from et hanol to gi ? the title conpound. :
7 : _ - | 2nilino }pyrimidine H) - - 7 |
1107 5_—Cyano-4—n-buty1amino-2— 0.90 (t, 3H), 1.40 (m, 2H), 1.60 (m, 2H), 2.40 | 419
" | (4-I¥-3-amino-2- | (m, 1H), 2.60 (m, 1H), 2.70 (m, 1), 2.80 (m, |
hydroxypropyl)sulphamoyl} | 1H). 3.45 (m, 2H), 7.70 (d, 1H), 7.90 (m, 3H),
| anilino}pyrimidine | 8.40 (5, 1H), 10.15 (brs, 1H)
108 | 5-Cyano-4-n-butylamino-2- | 0.90 (m, 9H), 1.40 (m, 2H), 1.60 (i, 2H), 2.60 | 431
{4-[N-(2~isopropylamino- - | (m, 1H), 2.80 (t, 2H), 3.45 (g, 2H), 7.70 (d,
ethyl)sulphalnoyl] 2H), 7.9 (m, 3H), 8.40 (s, 1H), 10.20 (s, 1H)
anilino }pyrimidine ' -

Examgle 109

5. Cyano-4-(2.2 Z—trlﬂuoroethvlarnmo) 2-{ 4-[N-( 2—1n11dazo-4-1vlethv1)sulphamovﬂamhno}
' pyrimidine ' _ ' '
_5~Cyano—4~(2,2,'2-t'riﬂuoroethy1amind)-Z-[(4-ﬂuorosulphonyl)a_nilino]pyrinﬁdine

(Method 113; 200myg, 0.53mmol), histamine (466mg, 4.24mmol), triethylamine (54n;1g,

0.53m1‘n01) and 4-(dimethylamino)pyridine (7mg, 0.05mmol) in 2-butanol (6ml) was heated at

95°C for 48 hours. The mixture was allowed to cool and the solvent was removed by

" evaporation. The resultin g solid was recrystallized from ethanol to give the title compound
(80mg). NMR: 2.70 (m, 2H), 3.10 (t, 2H), 4.30 (m, ZH) 6.70 (s, 1H), 7.40 (s, 1H), 7. 70 (d,
2H) 7.90 (d, ZH) 8.50 (s, 1H); m/z: 466

10



- 10 (130ng). NMR 0.90 (t, 3Hy, 1.10 (t, 311), 1.35 (m 2H), 1.59
240260(m 4H) 290(t 2H), 3.40 (g, 2H), 7.70 (d, 2H), %?&%W@OS
(an, 3H), g ; m.z:434. Ex anple 102-108 Starting from

" 5-cyano- ZIM(P)G%/SH“ i no 2 [ (4-f1 uorosul phonyl ) ani.lino] pyri m BEREBIHOFOREL hod
112) and the" appropriate am nes the fQqlshowi ng conpounds were: pr epar ed using
the procedure in Exanple 101. ExConpolnd NameNVR z

1025- &y o4n-b| l.am no. 2-0.90 (t, 3H), 135 (m  2H), 1.59(m 2H) ,
"2.30459%&@% hol i-ncethyl)(m -6H), 2.81 (t, 2H), 3.39-3.60 (m 6H),

7. 75 sul ph § i di ne -

038 &y At g el Sloyad e Gl it GRolTurdith 2 fedfychSpushhymg el o

1. 80454 pldiniidive (Blethnddd 2phnd the @pprogfibte athi@s tifet follding Duddunds wakdprer&D (t,
vl propyl)sulﬁgarmyl]Zgi%FaG 8l (s, 1H), 7.05 (s, 1H), 7.50 (s, 111),

ani | i noMsiReithe prosedurg ample)1097 90" (m. 3H), 8.39 (s, 1H 11 January 2005

WO 02/ éﬁ%@mq TOA—5~ =Tty e T o2 6T 95 (1t ,
1.20-1. ;t%‘ (m ogggou %m(’m 2H) ,. 457 [ ¢# (2- pi_peri di noet hyl ) 2. 20 (’B‘Pm
6H) , - 2. (1 Ao [q, 2H), 7.25 § | 2 S 3 F) 65
o 20 ,81(1(7)_ 93 ?m &24@28 20 (s, oviintd 9'99*0@%?1% 3.6015408, 6?15 4251 1 #78
- 1055-.Cfano- lumﬂm@my]mm)zz-mw(u , 3 —I}[m, 2][{)30) 701, 2E6) 7.90.(6Q@FH))B.48H) |
2.8045% { 4{[N (2-pyrid-2-(t. 3H, 3.1 40 (g, 2H), 7.2 (m
yl et hyll) sul p WF P hwsﬂla(ﬂﬁ%,} 1H) éﬁ%z%r?()%—l)lm7 90 (m o
ani | inq} pyri %—l) 835(5,-1H), 8. 40(d 1H) .
1065- Qjano- 4- -auty am no-2-0.90 (t, 3H), 1.35 (m 2H) , 1. 60 (m 6I-I),

- 2..20- 443114 steﬁﬁmma(mm din-1-2. 40 (m 20019,.2D, 82003160 @k)6H)34.48 (. 460H)],
£7530 vl et hyll) sut-phano (brs 70 (d, 2H), 7.9 gm 3% 8. 38 (s,
G 11 nd") ot FRaae RO S AN by Al 50 (B I6DG0SS Lt TBWT 701 0. (1
2H), 1160 (m (1 ( 2.70 (m

©1H). 2lso (mhyﬁ‘%f”%tf%?@ 3 %‘ﬁﬁﬁgi}lﬁ‘%@oyl 1 ?431)2‘2{) 4%&%:‘)21{)%(?@“7%6%@3 .

7.90 (my  3HY 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 7 (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
1 tr:ﬂuoroethylammo) 2-{4-[N- (2— (brm, 2H), 4.20 (g, 2H), 7.50 (brs, 1H),
methyl- 1,3,_4—tnazol-5- {775 (d, 2H), 7.90 (d, 2H), 8.40 (t, 130),

- ) : yl)sulphamo'ﬂ]anilino}pyrimidine 8.50 (s, 1H) ' '

114 | 5-Cyano-4-(2,2,2- L | 2.80 (q. 2H), 3.40 (t, 2H), 4.25 (m, 2H), | 416
triﬂuoroethylamino)_-z-{4-[N—(2- 7.40 (t, 1H), 7.70 (4, 2H), 7.90 (d, 2H),
hydroxyethyl)sulphamoyl]anilino} . | 8.40 (¢, 1H), 8.55 (s, 1H), 10.40 (brs,
pyrimidine | 1H)

5'.

. Example 115 ,
| 5-Cyano-4-(2.3-dihvdroxypropylamino)-2-{4-f N-( 3-methokvpfopvl)Sulphamovl] anilino}
pyrimidine | _ o |
A suspension of 2—ch1oro-4—(4-chlorophenoxy)—S-cyanopyrimidine (Method 115;
| '10 179mg, 0.68mmol) and 4~[N~(3-metho$cypropyl)sﬁlphamoyl]anih'ne (Method 4; 149mg,

0.61mmo!) in 2-butanol (6ml) was heated and stirred at 50°C for 5 hours. 3~Anﬁnb—i,2u



- anilino } pyrinmidine8. 40 (s, 111), 10.15 (brs, 1H)

1085- Cyano- 4-n-butyl anino-2-0.90 (m 9H), 1.40 (m 2H), 1.60 (h}Jaupry 2005
2.60431. {4-[N-(2-isopropylamno-(m 1H), 2.80 (t, 2H), 3.45 (q, 2H), 7.70
(d, et hyI‘i’Q&WﬁﬁﬁPr noyl]2H), 7.9 (m 3H), 8.40 (s, IH), 10.&0r/GBo1/ds8s

anilino }pyrimdine Exanple 109 5-C anoz4- 2 2 2-trifluoroeth |amno -2- 4-
‘N 2=imdazo-4-1 leth i sul hanp 1‘ani1§8n'o pyrimdine 5 o o
5--Cyano- 4_é2’e%’ 2-trifluoroethylanm no)-2-[(4-fluorosul phonyl)anilino]pyrimd.
ine  (MePRBRRetod (38muEng Anomel3 ivres ithen adided sud the tdmiiGaryre Warhisen 10 90°C and

triethylani . 0 mol ) and 4- (di.met hyl am no) pyridi ne (7nyg, |

0. 05mmol §eFESo R et Ferlpedle ot oo S . B ardus wathhamanedityr o
was al | osvagdotados ard tha ' t £ vaporati.on. The : .
resultin g%i d Wast r ggsru ;q/t?%asl%ﬁh% r?dre?;%aﬁelt Ean%ﬂe.ona]‘l t\eéegq?%%‘ett’iﬂtglcé?m@&’%und -
10, (20mg\Or9%) A 510 2B 7 . 2318 G028 0, o8 Bl S
: : ' : : .50 (s, 1) ; z: : :

| ._Januarsf/ %é@%nv@b%ﬁddﬂhéﬁ%?gﬁp%ﬁ C‘@é@)ﬁ’ﬂ-ﬁﬁm&ﬂé72%5)’(@&41'13t’ar70i(dlg from -
5- cyano- 2.93,&-1r0. Bl 4 h i = | (A | uorosul phonyl ) anilino] _‘
py‘r?(m' diznl‘g( I\%t(ﬁ’o%lwi%??)mg’ggﬁf %ggg%%?%%’rz?%z%ﬁ%fam nes the follow ng conpounds
were prepared using the procedure of Exanple 109.. ExConpound NameNWVR .nlz
1105- Cyapo-4-(2,2,2-2.99 (s, 3H), -3.00-3.40 (m 7H), 4.25478 - -
trifluor ¥ 2-{4-[N-(2-(m 2H), 7.70 (d, 2H), 7.90 (d, 2H), 8.40

TG e a1 SR OL bt B OByt Bufbed 15, e
tri f | Ubrapprdpratenintiddo S:itbniiide/saitdné Bee %ﬁlmiﬂs?lﬁg %1(&( the L opﬁgé}él{j%%s 15,

7.70. hydr gxyet hoxy) et hyl ] sul ph 1}(d, 2H), ) 1H), £ )
555 i PIRV RS Pk b Buipple 105 6 folowifconippBadyweam phaf@s, 2- 1. 50 (1)

2H), 2. ( 211) ; WH)-,—#"" t+toreet-Ry-ar-Re)—af =L N (3. 430
(a, 2hj| % SoppoundName 1T, T TRMR T o Wiz [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, 1ED),
| sulphamoyllanilino) | 7.50 (brs, 1H), 7.75 (d, 2H), 7.90 (d.,

| pyrimidine =~ 2H),8.40(s,-1H) - o .

| 117 | 5-Cyano-4-[N-methyl-N-2- | 1.55 (m, 21), 2.75 (m, 20), 3.15 s, | 414 | ¥ieh
propynyDamino}-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, 1), 7.70

| anilino}pyrimidine @ 2H),790 (4, 2H),850 s, 1) |

118 | 5-Cyano-4-(2.2- 121 G, 30, 135 G.3M), 158 tm. 46 el
dimethyldioxolan-4- | 2H),2.75 (m, 2H), 3.10 (s, 3H),3.25 | |4

ylmeﬁlylanﬁﬁo)—z;{tt-[N-(} (m, 2H), 3.55 (m, 2H), 3.76 (m, 1H),
methoxypropyl)smphamoyl] 3.95 (m, 1H), 4.30 (m, 1H), 7.40 (t,
anilino}pyrimidine =~ 1H), 7.65 (d, 2H), 7.85 (1, 1H), 7.9 (d,
| | oH), 840 (s, [H)

- {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 (¢, 2H), 3.75 (m, 2H), 14
methoxyp;opyl)sulphamoyl] 6.82 (brs, 1H), 7.02 (brs, 1H), 7.50 (s, | |
anilino }pyrimidine 1H), 7.55 (brs, 1H), 7.70 (d, 2H), 7.95

(d, 2H), 8.35 (s, 1H), 9.80 (brs, 1H)




met hyl -

- hydroxypropyl ) sul phanoyl ] 1H),

~ani lino}pyrimdine(brs,
.+ 1135- Gyano- 4-

“trifluoro¥?

1, 3,

ih K

4-triazol -

7.75 (d, 2H),
8.55 (s,
2-2.20 (brm 3H),
no)-2-{4-[ N-(2- (brm 2H)
5-7.75 (d, 2H),

yl ) sul pham)yl ] anl l'ino)pyrim d| ne8. 50 (s

7.90 (d 2H) ,
1H), 10.40 (brs, 1H

2.75 (brm 2H), 3.00481

4.20 (q,

0 (d, 2H), 8.40 (t,

8. 40
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1H),

2H), PCBERIBO30841H)
"IH) 1145- Cyano-4-(2,2,2-2.80 (q,

sulphamoyl]anilino}

pyrimidine

(d, 2H), 8.35 (m, 2H)

ZH) 3 \ 4 (m er;, A ortfimimilbai-gat vl ar nino) - 2. ! 4- N:(?- . 40
(t, 1H)Lﬂ9 7%@6111 S92 7. 90 (d. | 3P (n g2 ch 2H) Sul Y rarmoy] 43 | Msah) -
.8.40 (|t 1|—g d lg?;-g 19H§ Y % e 11p

: _S_:(,yano-4 (B e )%ﬁlcfg@( opy%gm %rzf_gig&f%)n‘%%pg 8 E’:@tgp 4.

') sul phanole{é#[Md’a’mbthoj@Werl}il N€bré) 4FDSNEBSE, QRN Of 35 (t lH) '
2-chl orjo- 4-( 4-chl oro§henoxy) 5-cyanopyri m di ne 8 115; | 10 1y9ny,
0.6Smql ) aptiBhameyt ﬂﬂ@@hoxyproﬁl@é&l%ﬁhﬁﬂﬁl(baniﬂ) ﬂé?(X(IﬂEthod 4;| 149ny

L 0.61nmmgl) i nol (6mL) was tirred at 50C for 5 hours.

- 3- Aming-1, ZnIi)% rﬁfgnaeary 2005 WO 0p ?ﬁgté‘g) @C%%BOU 03084 -58 propanedi ol

- (309ny,| R14mgiyhnyas2t hen added angsiRes rg)ﬂ? Tt 98Chnd
t-he I'EGCItIOfl was StIS(I’I’ed at this terr;@(era%lﬁr g-h ’quﬁsé 18&%50ur¥jﬂ“rha
sol vent| ‘was| kwhoxsthybyminoe2dger af BH) e e, R ) 350'(111 RED), 060 d| was
recrystlal lif ro hano to g I%Hﬁlt tle co ound__ (104py, 39% NVR:

1 1.55 (h 2H ﬁ@@ %WP@PW‘ 3.15 E/Igw ')5 S H)3. 40t (m BH), 5

- 3.60 (M 1H sulghabiBhih¥ 4. 70 (¥, g% %1 o pdd| (t, JH), 7|55
(brs, 1| H). wlph 3"5"“ W e %5% 2H)§7%§.( ’s@miﬁbljb(i’oli@& s, 1H); .
m z: 434. Exapurimlde 129 Startlng from - '

) f?ﬁChl orle A . chl Ay nnhnnnvu\ Vi nnn\lrl m r‘ll ne ('\/hf hnd 11"'_)‘ thp 10
"‘a;ﬂpropri];g?e %QS’F?‘PTE% -Qul | phonam de 3P ShHB, 358 émcBHUAOMEN, anlBihe| Com
appropr‘iate _th %ﬁp the foll ow ng
.conpourlds were prepileglgl %%g Jngi m%ﬁ}?ﬁ@% B%ég% 4- (3-12*95 (prs,
21, 200 (lpacinilich)pfrisabtin BNE| DNy B 0k @& meg-yl)-2r311)[ 3. 250 (m
2H) Qngon (bran 5 {4-[N (2-hethaxyethyly4H) 24 40 (brs.] 1H).|5.05 '
(br s, 5- Cyano-4-(1sobuty1ammo)— 0.95 (d, 6H) 2.00 (m, 1H), 3.25 (m 345 [ Com

2-(4-mesylanilino) ZH), 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) '
Fy [125 | 5-Cyano4- 0.65 (m, 2H), 0.80 (m, 2H), 2.85 (m, | 412 | Meth
} _(cyclopropylaniino)-}{44[N— 1H), 3.65 (m, 2H), 7.70 (d, 2H), 8.10 _ 9
_ (2,2,2—trjﬂnoroethyl)_ : (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 (1, 3H),-3.20 (m, 1331 |Ref*
(4—ethylsu_1phonylanilino) 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-IN-(2,2,2-triftuoroethyl) ~ | 2H), 7.75 (d, 2H), 7.85 (t, 1H), 7.95 9




" sul phanoyl 1 ani 1in0)7.50 (brs, 1H, 7.75 (d, 211), 7.90 (d, pyrlmdl nezla?i)§

8.40 (s, 1H) 1175-Cyano-4-[N-methyl-N-(2-1.55 (m 2H), 2.75
(s, 414Met-h propynyl) ami no] - 2- { 4- [N-(3 3H) 3.25 (m 2H), 3.30 (s 1H),

3. 704 meMRY/PMédbyI ) sul phanoyl ] (s, 3H), 4.50 (s, 2H), 7.4C@CUGBMKpHs47. 7o:

- anilino}pyrimdi ne(d 2H), 7.90 (d, 2H) 8.50 (s‘, _1H)
. 1185-Cyano-4-(2,2-1.21 (s, 3H), 1.35 (5603H) 1.58 (m.4. 76Met h
.dln'eth!d.C”‘"""" ——el5 (m 2H) 2 10 (s 3H) 3 254

yl met hy]1 58 16')(13'23?4 (etigataino)2+H)| 2.9 65 38 3. KHs, 38D, 7680(@_ 1H)] 303 | Com

| 10X 111 40 (1, . N
| gﬁlt P?ﬁﬁ?;?f“%" Wgﬁwﬁa@ éﬂ)g (315(%@1{1) B40 (S=)711§) (d, 2H), 8|40 (s

20 40 &

B R LA G T T T R E AP T i

met hOX'pr0pv(4rmﬂ$sﬁmhw)lplfﬁrfﬁﬂnébraﬂ)lﬁ)40 (ﬁﬁ o), (M%d iH), 7970 50_ (s, | -
ani'lind} pyr| mdinelH), 7.55 (brs, % % 2H)| 8.35
1H), 9.J80 (prs, 1H) 11 January 2(65 900 (4 23D, 35@(330‘]37)6801 03084

2 4 LY 210 (Lo A

205- 60 - S—4-5
ﬁyd?o%grlﬁoxygc%steﬁé? hné?rr%ﬁdi gin?54 gﬁ?;g?f”@zbwrwﬂ&(ﬂ?as I?D:Dmand |
4- udifiee 2REh Blami :
gul{ phg%l]anfble%%?% 65 )fjv-l,i)[hZI—l)a{[]i 7. 756(brs 1H), 7.90 (d, pyrimdine2H),
- 8.40 (s, Hsly. @lzmﬁﬁ@arﬁ(@ 10865255983 2H), 2.75 (m2H), 3.10 (s, 406_I\/Eth
hydroxyy ethYl.am na)-2-{4-3H, 3.25 (m 2H),-3.50 (m 2H}, 3.604_ [N
(3-nethoxypropyl)(m 2H), 4.75 (t, 1H), 7.35 (t, 1H),

i g]_% ' di ne
sul phamayt I1500)7 65 (d, 2H), 7.90-(d, 2H), 8.40 (s, 1H pyrlm |

1225-Cyano-4-(2-3.12. (s, 3H), 3.50 (m 2H) 3.60 (m 333Com
d

hydroxyei_ﬁlumﬂﬂmwmmi—mwl%o R
mesyl_ .anl-l [ nogﬁogrl m di ne2H) 8 (d, 2H),

840(s

' 4 [N—(2—Hydroxy—3—p1per1dmoPropyl)sulphamoyl]amhne (Method 118; ZOOmg,
- 0.64mmol) was dissolved in methano! (4ml) 1M Ethereal hydrogen chloride (1. 28ml
10 1 ?Smmol) was.added and the rmxture gently warmed to glve a solition. The volatiles were
- par!;lally 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 ethylam1nopy1mudme (Method 56;
- 233mg, 1 28mmol) was added in portlons and the reaction was then heated at 95°C for 20
: hours. The hot supematant was decanted from the sohd resulue and the solution allowed to
15 cool. The resultlng precipitate was collected by filtratlon 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
- thh DCM/ methanolic ammonia (100:0) 1 mmeasmg in polarity to (85:15). The product was
20 trlturated 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, lH) 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 (1, lH)
- 1795, ZH) 8.40 (s, 1H) 10.16 (s, 1H); m/z: 460.

th
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R



- 1235- Cyano- 4- (i sobut yl ani no)-0.95 (d, 6H), .2. 00 (m 1H), 3.25 (‘m 345Corn
- 2-(4- %syl a-nl |(| no)2H); 3.30 (s, 3H), 7.80 (d, 2H), 8.00Av pyrihi¢AiNHaYR05
. 2H), 8.40 (s, 1H), 10.25 (s, 1H) 1245-Cyano-4-0.30 (m 2H), 0.50 (m 2H),
" 1.20 (m M8OHA4LLycl opr opyl net hyl ani no) - 111) 3.20 (s, 3HPCTABANGIB 2H),
- 7.85Av 2-(4-nmesylanilino)(d, 2H), 8006(]% 8.45 (s, IH),
pyrim di nel0. 25 (s 1H) .1255- Cyano 4-0.765 (m 2H) 0.80 (m- 2H), 2.85
- (m 412 C ylamno) 2-{4-[ N-1H), 365(m 2H), 7.70 (d,. 2H),
8.109. ( ' oethyl)(d, 3H), 8.35 (brs, IH), 8.40 (s, 1H

0)- 10 (t, 3H),
i“'zé’“??“y' |, f%“*ﬁ@f’f&?m?@%%ﬁ%%ﬂaﬁﬁa 5 R AT 3Ry 55 1y 211
7.80 (d, Pllzdfl)dlndprﬁﬁylmaiplmmbyljef(ﬂnle %thﬂ@w@l(smg ﬁ&%nec&iﬂ@oﬁﬁxaﬂlﬁl 130 an 8
- 1275- Cy n E)ethlarmno-2120 t, 3H, 3.45 2H) , 5 (m 400Met h
{4- [N(%%a@’f PH4Y BBFB%@IHWI?I@E)ID&?H#S (d, 2H), 7 85 (t, h}ﬁi)m , ?222 u
630 d R EGARNGRE, To02 UK 4 (1ot Ty o) 2,50 v (9. b. 10
(s, 3HJ, BQ- Corn_(4- mesy] Y H30. E: |
E: lll:l)i) A%\:/SiUng%ﬂgﬁg 4- (propyl amin wdcfﬁ]g)}g 6?&”( 2@5 I?Oﬁ % E@ﬂio :
- ('s; 331Hef 2| ¢¥clomopylamino-Rd iRk i m(m 6H3}).10-3.30Qm( 6H), 2187, (- 80} (d, | 3F)., [7. 90 -

(t; - In this case the internkediate

2- anil':_li) ’no?4 )g%g%@;%ﬂ?%ﬁfgb%l m H?Br}ez R §m; 2H). a’ztfﬁdnhri&[) ‘Eﬁﬂl f ecliga;g or5e
bl 4 10| B RRADRRATIRR 1SR A dip oyl M O
_;P_i_:_peri qi nop‘_’pyly!lr_ljchueb phanoyl | ani I i1 {6 3H), 8.40 (s, 1H), 10.23 (brs, 1H) .
) 132 [SCyanoa@za. | 125185 Gm, 670, 210580 (. 8H), | 514 | Meth
| trifluoroethylamino)-2-{4- | 3.80 (brs, 1H), 4.25 (m, 2H), 4.60 (brs, 95
[N-(2-hydroxy-3-piperidino- | TH), 7.60 (brs, 1ED), 7.71 (d, 2H), 7.91
*| propyDsulphamoyljanitino} * | (d, 2H), 8.42 (¢, 1H), 8.55 (s, 1ED), 10.35
pyrimidine ‘ (brs, 1H)

Pre]gafation of Starting Materials |

-The starting materials for the above Examples are either commercxally available or are
'readlly prepared by standard methods from known materials. For example the following
reactions are illustrations but not hmltatlons of the preparatlon of some of the starting

ji?-';"_ 10 matenals used in the above reactions:

Method 1

4-[N-(3- Isopronvlarmnovrowl)sulphamovl]amhne

Sulphamlyl fluoride (6. Sg, 37.1mmol), N—1sopropyl 1 3—propaned1armne (5.71mi,

15 40.8mmol) and tnethylannne (5. 69ml 40, Smmol) in N-butano! (15ml) was heated at reflux
for 10 hours. The mixture was allowed to cool, silica was added and the volatiles were
evaporated. The readue was purified by chromato graphy eluting with DCM / methanolic
ammonia (100:0) increasing in polarity to (90: IO) to glve 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),

.20 2.58 (m, 1H), 2.68 (t, 2H), 3.16 (s, 2Hj, 5.85 (s, 2Hj, 6.58 (d, 2H), 7.38 (d, 2H); m/z: 272.
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AH) .8 40 (s, 1H) 10

Tea0b(ne\2Eh02.95 (g, 281) B20 ZHBEDD. 84
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séﬁrgﬁ),ﬂq@m,zﬁ?( H, 8

144
(jm 6H)
4. 6(
5

1325-Cy
~trifluof

ho- 4-
oet hy

[N (2-meth@gethyB5 (m €
surfi‘)haraoyﬁalizlm3 SQ (brs,

H;SO‘@ ma 3. BO(s( D), 86)0 @myems
1D 215 6% (%"511)25')10 & 89,5565

(d, 2H)

230

4-(N—_ally1squhamoyl)anﬂine

3.30(t, 2H), 5.00 (d, 1H), 5.10 (d, 1H), 5.65
(m, 1H), 5.85 (s, 2H), 6.40 (d, 2H), 7.20 (t,
1H), 7.40 (d, 2H)

212

-4-[N-(2-piperidinoethyl)

sulphamoyl}aniline

1.30 (brm, 2H), 1.40 (brm, 4H), 2.25 (brm,

6H), 270 (brt, 2H), 5.85 (s, 2H), 6.60 (d,
| 28), 6.80 (brs, 1H), 7.40 (d, 25)

283

4~(N-n-pentylsulphamoyl)

aniline

0.80 (t, 3H), 1.20 (brm, 4H), 1.35 (brm,

{28, 2.80 (q, 2H), 4.10 (brs, 2H), 4.40 (t

1H), 6.60 (d, 2H), 7.45 (d, 2H) -

242

4-[N-(2,2,2-trifluoroethyl)

sulphamoyl]aniline

-1'3.50 (m, 2H), 5.90 (brs, 2H), 6.60 (d, 2H),

254

17.40 (4, 21), 8.00 (brt, 1H)

5 Method 10

N-(2-Methoxyethy)-N-methyl-4-nitrobenzenesulphonamide

A stirred solution of triethylaminé (2.4ml, 17.23mmol) and N-(2-methoxyethyl)
methylamine (1.5g, 16.85mimol) in DCM (20ml) was cooled in an ice/water bath; A solution
of 4-nitrobenzenesulphonyl chioride (3.2g, 14.45mmiol) in DCM (20ml) was added dropwise.

The hot supernatant was decanted fromthe solid residue

1B CORRIRES WiFe mremr@ri H%ng t:hewé@ceém ofdderheh lied in - wat er-



[N (2- hydroxy 3-pi per|d| no-1H), 7.60 (brs 1H, 7.71 (d, 2H) 7 '
- propyl)sul pham)yl]anl lino}(d, 2H), 8.42 (t, 1H), 8.55 (s, 1H), 111#3‘@8Wz005
. pyrim di r\gé H) Preparation of Starting Materials The startin go
materials fof ﬁ%e above Exanples are either comercially Z¢AFRIBOO8r are
readily prepared by standard nethods f.agdm known materials. For exanple the
.followng reactions are illustrations but not limitations of the .
pr epar at i erials used in the aboye
r eact.i on'lsqmls/g%nﬁg% Sg}r e?\l-?&f%%%ﬁl e 03191#% EI%)&’PS ¥ Vﬁgﬁﬁé %ea{mxfcqrﬁétlrred for
'Sul phani foytherf 3 baours.dheacign nBXniwWad Washbd SOOI Bybroth Bl Qﬂﬁa

40. 8n’m)e§a but anol

- (5.71m, 40. Stmpl ) and triethyl amine (5.69ml,
- (15mL) m@@’r‘i}eﬁ&@é@%ﬂ%%wd&w@ﬁ WEE tianerated Th giveithe Umiecwmpounldl (B18gyl Nt cool ,

- silica added and the volatiles were evaporated. The residue was

. purified by chromatography eluting with DOM | ‘nethanolic amoni.a (100: 0)
~incredsing in polarity to (90:10) to give the title compound as a clear oil

which crystallized on standing (8.81g, 88%. NIVR 0.89 (d, 6H), 1.43 (m
2H)', ZMQM&MZOZSB(mlH) 268(t 3.16 (s, 2H), 5.85 (s,

211 6. 58 3 J 2005 WD 02/ 04429 - 67‘2
PCT) GB01/ 03(()8 S‘ﬁgﬁ?&&%"% ’& ﬁ‘i%‘?ﬁ %ﬁ\ﬁ ffﬁ%%édwggbu%%%@mﬂphw ebllogide agdt he
procedurthe Qﬁprbﬁ;ﬁit@doﬁmemm&ﬂ QmN%rfﬁéﬁfcﬂlowm Tomn%c;é.lggs LS IR %un q

24-[] V-dtetrahydraf ur-2-yl get hyl ) sul phanoyl

NarreNNFrMEﬂBz-(EdmmtmmyNamy 2,2-0.72 (s, 6H) 2 45 (d, 2, 3: 06 Rz -
2H) 2 5 3—eie ey ) s nhanrn\/l]/l 37 (t - 1|—h 5 83 (s 2"" 6.57 (d, ZH),
| &85 arli Wi ne(d% (%P}etﬁﬁmoe@yl)ﬁrplﬁnher[zme&ulrépmﬂpropyl ) 1. 60 (m 392 2] 95
' , 2H)I 530 24h o Fe3—36—(++ g ,
‘*4 90 (Hr 12y ﬂN' %D%HY(‘%““Q?F}J‘YB’# ﬁ’(yﬂz Fﬂb@&e*[eﬁﬂliﬂﬁowiﬁ%xyet hy| )23% ( E
2H), 3.15 (S 3.30 (1, ZF); 5.85Z30 s prranoyt T —ant tTetbrs—2H—1%. 60
(d, 2H) . 7.1 (t_ 1M, 7.40 | |

‘ Meth | Compound Name NMR - : - | mfz -

13 |4NioN-(2- 1.35 (brs, 1H), 1.72 (brm, SH), 2.85 (brs, 2H), 314
_piperidinoethyl) | 3.09 (brt, ZH), 3.26 (brq, 2H), 3.'35 (brm, ZH),'
‘benzenesulphonamide | 8.10 (d, 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, 2H) 8.02 (d, 2H), 8. 41
benzenesulphonamide ~ | (d, 2H) '

| 10 _
: } : ‘ Method 15

N-Mctth-4—n_itrg—N-( S-Diperidinovropvl)benzenesulphonamide

: 4—Nitro-N-(Bupiperidinopropyl)benzenesulphonamide (Method 14; 1g, 3.06 mmol) was
stirred under nitrogen at ambient temperature. Sodium hydnde (60% dispersion in mineral oil)
15 (122mg, 3 OSmmol) was added in pOl’tIOI'iS The reaction was stirred for 10 minutes, thcn
' | jodomethane (210p1, 3. 38mm01) 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 eilaporation, watér (20ml) was added and the solution was
extracted with ethy] acetate (2x 30ml). The organic layers were combined, washed wifh 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.




(d, .2H) 6.4-(N-allylsul pharmoyl)aniline3.30 (t, 2H), 5.00 (d, 1!—273, 5.10 gd,' .
1H), 5.65212 (m 1H), 5.85 (s, 2H), 6.40 (d, 2H), 7.20 (t, 1H)1TIALEry2PO0

- 2H) 74-[N-(2-pi peridinoethyl)1.30 (brm 2H), 1.40 (brm 4H), 2.25 (brm 283
sul pharmW‘]ngF{ﬁ‘HZﬁ_eGH) , 2.70 (brt, 2H), 5.85 (s, 2H), 6.60 KeK/GBy4306L 80

(brs, 1H), 7.40 (d, 2H) 84-(N-n- pent‘yl_sg‘{-pharmyl)o.'-BO (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, 245 (d, 2H) 94-[N (2,2,2-trifluoroethyl)3.50 (m 2H), 5.90
(brs, 2%’1—2&% : (d, -211), 254 sul phanoyl ] ani line7.40 (d, 2H), 8.00 (brt, 1H .
5 Met hodigh.  MNwidn h] ot gh ' - -.i.ter-obenzene'sul honam de A stirred
sol ution of" e . ,_ 5 and N-(2-net hoxyet hyl) e
net hyl ani ne (N-(3QMeth6xyBHYMPN)métRyIDCM tic?RATone (@AM & 10 ar -
bath. A soglution of 4)%ni t-r obenz%nesul phonyl y%ﬁ?%?%e (3&21%?1%%%%0{) in
DCM ( 2071 ‘?uqﬁ%yé’déwe%ﬁtw\m gthangl (100mbasery! 0% pallaium o6 satyd (40lengd) 48O e) Was

- added, e lon was _stirred. for 15 m nutes, then stood,overnight.
Vol a1 ECRE THE BRI RmE N b i fonand e YoiFys GuBOwiRdds ety RES
-sol.uti orcomgune@xd.o@cheg msth ethyl acetate (2x ‘30ml). The organic |ayers
were conbi ned, washed with water 20 and the vol atil es evaporated to give

the title conpound (830 ny). NVR. 1.34 (m 2H), 1.45 (m 4H), 1.60

(qui nt ety r.atdys 19: 9 (m 2H), 2.24 (m 411), 2.72 (s, 3H), 3.02 (t, 2H),
8. 02 (di@i—éoS _.' (d, 2H); mz: 342. 10 WO 02/04429 PCT/ GBOL/ 03084 The
reaction was Bid fol6id nfioerd fiep 0P LLIRG R DR JrRRYGs1aNd L he

0N W o ‘ .
mxture_stirred for urther 3 hours.” The reacti‘on m Xxturé was washed with -

- I M hydriddktlor | Coapoin@dade, water - (30ml) and then brine. ];{ygw;tgh/[atlles .
- were eJaperated-to give the title conpound (3 8g). Mz: . 245, thods 11-#4.
- 4-[N-(2-Dicthylaminoethy)sulphamoyljaniline . | 272 |Meth 11 | <.
18 - 4—[N~(2—Diethy1aﬁﬁnocthyl)-N-(methyl)sulpharnoyl]aniline - 1286 | Meth 12
19 4-[N-(3-Piperidinopropyl)sulphamoyl]aniline (hydrochloride) 298 | Meth 14
f20t 4-[N-(Methyl)-N-(3-piperidinopropyl)sulphamnoyl]aniline 312 {Meth 15
(hydrochloride) o ' T o '

10 T Reduced in IM hydrochloric acid / othanol

Meth_od 21
1-Nitro-4-[4-(phthalimido)butylsulphidelphenvl

. 4—Nitrot_hiophenol (1.9g, 12.26 mmol) Was stirréd in DMF under‘ nitrogen and cooled

‘15 (ice/water bath). 'Sodi_mﬁ hydr_ide (60% dispersion in oil: 400mg, 10mmol) was added in | 1
portions and the mixture stirred for 10 minutes. N-(4—br'omobuty1)phtha1inﬁdc (2.8g,9.93 -
mmol) in DMF (10ml) was added and the reaction was heated at 90°C for 1.5 hours, cbolcd to

- room temperature and stood overnight at ambient tcmpératuré. 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, driécl and- the
volatiles eyaporated.' The resulting gum was triturated twice withr isohexane. The solvent was
decantated to give the title compound as a solid (3.8g). NMR: 1.64 (ni, 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). S

23




. Usr ng the procedure of Met hod 10 startr ng from 4- ni t r obenzenesul phonyl :
chloride and the appropriate commercially available amne thelf dnuem 25
conmpounds_ wer e Erepar ed, Met hConpound Nament z

11N (2- DVEPISPY

?i noet hyl ) - 4- ni trobenzenesul phonani de302 PCT/GB01/03084

12N-(2-Di et hyI ami noet hyl ) N =net hyl - Rist.r obenzenesul phonanmi de316
- Met hConpound NanmeNVR -in/Z 134-Nitro- N-FZ 1.35 (brs, 1H), 1.72 (brm 5H),
2.

(brm 2

85 (bMMM pi peridi noethyl)3.09 (brt, 2H), 3.26 (brqg, 2H), 3.35
nesul phonam de8. 10 (d, 2H), 8.41 (d, 2H), 8.55 (brt, ‘1H)

QP ol Ao i s s W
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benzenesM]eﬂhdr(écrmﬂaﬁtﬂNaiﬁe Met hod 1pPNMieth | -4- nitro-N- 3= 1 errd ﬂ,gzrc I
benzendsul—hanami-de-4=Nitro-1V (3-plneridi nopropyl) benzenesul phonanm de |

"~ (Met hoq %4

SRl ) ved RATYARERENA R0 17T hon Tl RSl ol koo o Mo

g Niroé-[Brphthalimido) st i { 4d (qmdeEHhBtlﬂdgeH),aﬁ ThabzENt | 342

then iodonet hane (21I0T, 3.38rnol) vas adued aropw Se.—After—2—hout-s; added _
.extra sodium 11" January 2005 WO 02/04429 - 64 Method 16 4- N '

- 2-
N:

Met hoMﬁ\l meth 1 sul phanoyl aniline PCT/GBO /03084
(2- h 4- n| t robenzenesul phonam de (Met hod 10;.3. 89):

sylphonvhiphenyl (100m ) over - 10% pal | adi.um on

car bon (400ng a was r | tration

and t he vol at%rsgﬁs‘“é?/ggélﬁ g W)& @%e‘g?b nésf)(‘: g‘%‘“a#\ﬁcfthS :
Met hods it @Q.5TB vbasladdd a@pmmeﬂpetm@uﬂrmew&uﬁeﬂ 881 hﬁﬁ)-@ é@cedure of

4\7&t hod 16, 10 1 Reduced in. 1M hydrochloric acid /- ethanol Metho

17 Ni t r o-(@hthalimidopbntylsplghids]nh emd&Merﬂmle’zlhérﬁg;w 43 mimolpinhglagitienctic cld 9g, 12. 26
mol ) wWagy %}ﬂlf hiéathd & obMaoHE dﬁle mixtire Was tl%erlllqieateg at 900°C for 3.5 hours. The

10 reaction was cooled andvpoured onto crushed ice (250g). The solid was collected by filtratioﬁ

and washed with water. The solid was dried by azeotr opmg with methanol 3 times to give the
title compound (3.4g). M/z: 389,

Method 24

15 1_-Nitro—4—[3-(DhthalimidO)pl-onvlsquhonvllDhenvl

1-Nitro-4-{3- -(phthatimido)propylsulphide]phenyl (Method 22; 600mg) was dissolved
in DCM (20ml) and methanol (11ml). 3- Chloroperbenzmc acid (70%; 1.4g) was added in -
- portions over 10 minutes. After 75 mmutes D_CM {10m), saturated sodlum bicarbonate
| .solutio_n (10ml) and water (10 ml) was added and the' eoluﬁon 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) 781 (s, 4H), 8.17 (d, 2H) 8.41 (d ZH)

Method 25

25 1-Nijtro-4-(4-aminobutylsuiphenyl)phenyl

1-Nitro-4-[4-(phthalimido)butylsulphonyllphenyl (Method 23; 3 g, 7.73 mmol) was
heated at 90°C in acetonitrile (30ml) and methano! (10m?). 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 -




15 (icel wat er bat h) Sodi um hydr| de (60% di spersion in oil: 400ny, 10nmol)
was added in portions and the nmixture stirred for 10 m nutes. 1 January 2005
'‘N- (4- broonobutyl )phthalinlide (2.8g9, 9.93 mol) in DW (I Onl) was added and
the reacW@m/ (w429 heated at 90C for 1.5 hours, .cool ed to r@emMGCEITEesAL Ur e
and stood overnight at ambient tenperature. Volatiles were renoved by
_ evaporatlon wat er (20 m ) was added ard 't he -sol ution was extracted into

et hyl acet te ( 20 25 m). The organic |ayers were conbi ned, washed
Wit h wat“éf‘rt n'ﬁl) e comebingd lirate MegrevaRaraieddo gbiedhe fitde comppundiRed). Mie

resul tingggumwas triturated twice with.isohexane. The solvent was
decantated to give the title conpound as a solid (3.8g). NVR "1.64 (m 2H)
1.74 (m 2H), 3.12 (t, 2H), 3.60 (t, 2H) 745(d 2H) 781(m 4H) 8.06
(d, 2H) .. MethConpound Nament zSM

174-[ N (M_‘bgé@ﬁ/l am noet hyl") sul phanoyl ] ani | i ‘ne272Meth 11 184- [N.

(2-Di at et hyl,) syl eryI]anlllne286NEth 12.19
i 4- [N-%( ?@?&H‘J 7 mut”bh.gﬁq‘zli?p.. hlam line (hydrochloride)298Meth 14 20 .

4- [ N- - (Met hYHheVite3cdiifti 28 SRpaRd Rony M) %%é?&f
r (hydrochl oride) 25 V\&RQOZI 04? SQPGS 0'il\/gt hod 2?1‘]1%%{(]388) ?%§ %étﬁf’olz?ow ng
“conpound was prepared using the procedure of Method 21 Met hConpound

NameNVR 22%l itro-4-[3-(piithalimdo) 1.97 (quip, 2H), 3.18 (t, 2H),
3.71 (tMZ propyl sul phi de] phenyl 7.49 (d; 2H), 7.71 (m 4H), 8.10 (d
i b

- 2H) (EI') 1IMSithed. (33 _ pjdo bu I'sul hon 1 hen | A
solution of c romu oxXl mol ) in water (3nml) and gl acial

acetil® acid (&Nﬂﬁom(ﬂ amno‘tmﬂyladphbrqb)ph&gd (Method 25¢ g, 207 Sihtioll) @aststirdd in o
solution (phthalimd butyI sul phi de] phenyl Met hod 21.; §y
3.5g," r%%‘k?ﬂﬂﬂéémﬁ aaf‘ %‘&‘?t%l}e (% | Wagadded Sodigmycyanpbereydyfe 6B0mmC. The =
m Xt_f” € M6l Wisahash Alpot@ds ofv_QIr 5 fririQOHathe FHAEtion was stirred for 2.5 hours.

Water (15ml) Was added, and the organic solvents were removed by e\raporation more water

)-1

: was added and the solution was extracf.ed_ with ethyl acetate (130ml). The organic layers were
15 '_washed with water (25ml) and brine. The volatiles were evaporated aﬁd the residue was
: puriﬁed' by chromatography on neutral alumina (activity II), eluting with DCM increasing
- polarity to methanol : DCM (3:97) '_to give the tifle compound (1.26g). m/z: 301.

Method 28
20 The follcl)wing éom_pound was prepared using the procédure of Method 27.
Meth | Compound Name | NMR o m/z | SM .
28 4-[3-(Isopropylamino) 1.08 (d, 6H), 1.96 (quin, 2H), 2.77 (m, | 287 | Meth |
propylsulphonyl]-1- 2H), 2.81 (m, 1H), 3.30 (m, 2H),8.12 | 26
| nitropheny | @ 2,839 @ 2H)
Method 29

| 4-[4-(Isogmpﬂamino)buthsulphonyl]aniiine‘
1-N1tro—4 [4-(1sopropylannno)butylsulphonyl]phenyl (Method 27 1.2g, 4mmol) was
25 d1ssolved in ethanol (20ml) and 1M hydrochloric acid (6ml) and hydrogenated atl
atmosphere over 10% palladium on carbon (400mg) for 4 hours at 1 atmosphere. The catalyst

was r@moved by filtration and the volatiles evaporated to give the title compound as a foam.
M/z: 271. |




+ 10 reaction was cool ed and~poured onto crushed ice (250g). The solid was
collected by filtration and washed wi-th water. The solid was §{&apy2005

-~ azeotroping with methanol 3 tinmes to give the title conpound (3.4g). Mz: .
" 389, Met RO UAS 1 Nitro-4- 3- hthalimido ro Isui hon 1 HEHGB01/03084

-~ 1-Nitro-4-[3-(phthalinm do)propyl sul phige] phenyl (Method 22; 600nmg) was '

- dissolved .in DCM (20nl) and nethanol *(1m ). 3-Chl oroperbenzoic acid (70%
1. 49) X d in portions over 10 minutes. After- 75 mi nutes DCM (10m),
‘sat ur at Fm bi car bonate solution (10ml) and water (10 nml) was added

and the sol Utﬂh@%l‘!@vﬁné%ﬂlgﬁﬁrdvff&r m é&&mﬁgp@%@fgg@g@gﬁgﬁé.ona'

saturated sodium_ T and the organi ayer washed with
wat er  fiMethr | CompbunddNaned evdpovat ed to dryness to give the|iphtl ¢ sygnpqund
(795ng}-—NMRL_ 190 (m 2H) 3 55 (m 2H) 364 (+ _2H) 7.8] (s, |4H. {. 17
(d, 2H] 308. 41 4¢[3;(Iseppopihertio) 251. Y5 (dl 6N).t 180 Guinteta?iinh AR b.s ul} ED Ny Methery |

A1-Nitr¢-4-[44(phthalim ut vil sul h |, t 3; 39, 7473 mmgl)
was heat ed '(a%P%gulwoﬁﬂg%'ﬂmet rﬁﬁegggg%w’aﬁg%&ﬁnﬂ%ﬁ onm ). Hydr&zi ne
- hydrat¢ (0.7¢nl, 15.7 mol) B4R he reaction was heated for ]1 5

“hours, lthen ¢ooled. and stood lovefnight " at” ambient tenperature. The
resulting solid was renoved by filtration and washed with 11 January 2005.
WD 02/ 04429 PCT/ GB01/ 03084 -66 nethanol. The conbined filtrates were .
evapor atdethod 3di ve the title conpound (2.3g). Mz: 259. Method 26 5 443-
k. m nar 9 4 pithoBflalibeoks i AnfigR L The Litl e compound was prepared from.
- Ni tr0- 4- [ 4- (S-Caporp2.4-dihydiepyiixtidite ISy v!12p8N phddhorus pentachloride |
A5Nitro-4- g4- am nobut yl sul ho)tr%?/'l )phe%l (Met hod 2&;6%9, 7p_75mm'l ) was

st rred $hosfAtmeldl an@mﬁérpgwa/hahla@éq Sl 030mio) were hoatard et 1148difoms

cyanobor [of' s 30 J 1. 62nmen)). was, .added. | ortions.over 5 mnutes
Sra " he HRECThE R olR Thusln b PGITB! & 8T, BB R BY et

. the or gaieGesS@icAREY FurfRE Sy VaFRIE BishiNatRMan 9l HRMBRohp¥BAEEs a YRS dfded and
the solution was extracted with ethyl acefate (130nl). The organic | ayers
wer e 195 (Wa8hea d 0%t M/zadlér (25nml) -and brine. The vol atiles were evaporated
and the residue was ‘ : _

Method 32

5-N-¢-Butylcarbamoyl-2-chloro-4-mo holind rimidine.

A solution of 2,4-dichloro—5-clﬂoroformylpyrinﬁdine {Method 31; 500mg, 2.36mmol)
15 in dry THF (Sml) was cooled to -15°C. t—-Butylamiﬁe (250011, 2.36mmol) and triethylamine
(33001, 2.36mmol) in dry THF were added slowly so as to maintain the temperature below:

-10°C. The resulting mixture was stirred at -10°C for 2 hours, al'lowedto' warm to ambient

¥ .
Pt

temperature and stirred for a further 30 minutes. Mofpholine (20801, 2.3611111101) and
-triethylamine (330111, 2.36mmol) in dry THF ('1 rrﬂ) were added and fhe -resulting mixture was .'
20 stirred at room temperature for 12 houfs. The precipitate was removed by filiration and the
filtrate evaporated to give the title compoﬁn’d as a pale yellow solid (570h1g, 78%). NMR:
1.30 (s, 9H), 3.52-3.58 (m, 4H), 3.60-3.67 (m, 4H), 8.00 (s, 1H), 8.21.(br's, 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), +-butylamine and amines.




purified by c‘hrorrat'ography on neutral alunina (act I Vi ty I I ), elutin

th
- DCM i ncr easi ng poI arlty to nmethanol ' DCM (3:97) to give the H‘f%%‘ngoos

conmpound (1.269).. m 301. Method 28 20 The foll owi ng conpound was
pr epar ed W PHE#4Ehe pr ocedure of Method 27. Met hConpound NeRGINGBI3EEM
284-[ 3-(1 sopropyl am no)1.08 (d, 6H), 3(’% (quip, 2H), 2.77 (m 287Meth
propyl sul phonyl ]-1-2H), 2.81 (m 1H),.3.°30

2H), 8.39 (d, 2H) Method 29 4- 4- IsorolamnoTbutrIsuI hon 1. ‘aniline

(m 2H), 8.1226 nitrophenyl-(d,

1-Ni trQ=4d-=J4-(isopropyl am no)butyl sul phonyl ] phenyl (Method 27; 1.2g, 4mmol)

was 24 Meths ¢l GuipomndNaaro! (20n) and | M hydrochloric acid (6ml) fgs

hydrogr FLCLtICd at—3 gj-nrncnhnrn oM er ’InOA—\n bhan {Annm]\ for 4

palladiumon .carl
hours 4t391 at r?o%’ﬁh%%lcarhﬁl@wala%-&hkﬂs@-4~(%d§ethﬂm&nmyomrxtm@me on .and {B85

Nz -

ol atil 9 rpothd a—f-oam Mz 2L 11
jllgnﬁalry 005 Wﬁ%ﬁkﬁbﬁl"%ﬁ? WERICBFPE084 The f ol | owi ng| 257

~.conpoun S R0k it UhCompoun
e N | 35 SR cADfiGyT EIBA %ﬂyggfﬁﬁ%@@%ﬁg& i?‘%m ntet, 4)273

2] 89

(m 257|vr35h‘ pr cﬂemrshumhmymbﬁm-bmw)zws-eﬁma@pz@pylaﬁirho)pﬁmﬁmxﬁed oH, 73@

(d, 28 2 00 (brs Met hod 31

- 2.4-Di tﬁ7or b'- §-NHTWﬂf3@TbWPP¥iy2*P1#Pm ﬁ@-@ltﬂammwnaudundl hydr oxypyr| nl if @BHe

o400\ -

19. O y J.él Ul U 1Ny olbrﬂ 3 b AvARR A ULIIU -
-|(ohosp%cr | o 'tdjél%{'ﬂﬁ% %ﬁé@’fﬂ)ﬁ[ v@‘egh ”@%?]Piri@@iﬂ%r 5 houl 283 T}

resul t iffg SOl WL N, N e vorarTTes Tenoved by
Ares ; d@%g@%@% QMEfc-hgg"(gﬁﬁgr 1 I‘_z%gt

. ‘evapordtion. | The resi S purif uumdistillation to yieg
~title donpoun (tt]ascyaambﬁﬂmemylanﬁﬁoj(pyﬁnﬁﬁge 7099 . Mz: 211. Method 32|

N- t - ButhvwearBarmeyl -—2-chl gro-d.npr nhnl i nnn\/r| m di ne:

140 ] 5 -N-t. t—butylcarbamoyl-z chloro-4-[N—(methyI) 2—cyanoethylarnmo]pynnndme 296
411 | 5-N-r-butylcarbamoyl-2-chloro-4-diethylaminopyrimidine . 285
427 | S-N-s-butylcarbamoyl- 2—ch10r0—4—[N-(methyl)-2- T ~ [301

methoxyethylammo]pyrmudme ‘ BE
43 5—N—t—butylca’rbamoy1—2—ch101'0—4—(2,2,2—triﬂuoroethylamino)pyrirnidine 311

|44 5-N-z-butylcarbamoyl-2-chloro-4-[bis-(2-cyanoethyl)amino]pyrimidine 335
45 S—N-t—butquarbamoyl-z-chloro-4-(3-morpholinopropylamino)pyritrﬁdine 356
46 7 5~N—t—butylcarbamoy1-2-ch10r0-4-(cyélopropylanﬁno)pyrimidine‘ ' 269

147 5-N-t-butylcarbamoyl-2-chloro-4-(cyclopropylmethylamino)pyrimidine | 283
48 7 5—N—r—butylcarbamojr1~2l-chl0r0-4—(cycloheﬁ;ylamino)pyrimidine 311
49 S-N-t-butylcarbamoyl—Z-chloro;él-(tetrahydrofur-z-ylmethylanﬁno)pyﬁmidine 2
50 S-N-t—butylcarbamoyl-z-chlorc_)-4-(pyrid—B-ylmethylamino)pyrinﬁdine : 320
51 5-N-t-butylcarbamoyl-2-chloro-4-piperidinopyrimidine 297
52 5—N—t-butylcarbamoyl-l-chloro—#-[N—(ethyl)-cyélohexylamino]pyrimidine - 339 -

53 S-N-t—butylcarbamoyl—?,—chloro-4—(ethoxycarbonyhnethylamino)pyrirrﬁdine 315

54 5 ~N-t—butylcarbamoyl~2—¢h10ro-4~(Z—méthoxycarbonylethylamino)pyrimidine 315

! Products were purified by chromatography eluting with DCM/methanol (100:0) increasing in
polatity to (95:5). R | |
2NMR: 1.35 (s, 9H); 2.5 (m, 2H); 1.8 (m, 2H), 3.35 (m, 1H), 3.54 (m, 1H), 365(m 1H), 3.77
5 (m, 1H), 4.0 (m, 1H), 7.95 (s, 1H) 8.48 (s, 1H), 9.96 (m, 1H).




- 3515- N—t

- A solution of 2,4-dichloro-5-chlorofornyl pyrimdine (Method 31, 500ng,
2.36mmol) 15 in dry THE (511-1) was cooled to -15C. t-Butyl anihdar(uzs0zi05
2. 36mol )Wﬁ?’d triethylanne (33001, 2.36mmol) in dry THE were added slowy
"soas to A0 the tenperature bel ow -10C. The resulth@/G’BWﬂ@ﬂﬂé was
stirred at" -10C for 2 hours, allowed t.gowarmto anbient - tenperature and
stirred for a further 30 mninutes. I\/brphollne (208D1, 2.36rnnol) and
triethyl g 45’33001 2.36mmol) in dry THE (I nml') were added and the
resultln'g—nr%—me was .20 stirred at roomtenperature for 12 hours. The
preci pi tACRleS-caiDYatobKoliidpyiakdies and the filtrate evaporated to give
the title conpound as a pale yellow solid (570ng, 78%. NVR - 1.30 (s, 9H), .
3.52-3.58 (m A&txﬁutyka&@noyhz chlero-4morpRoldepysmidis (Msthad 3ePFEOmglH) ; mz:

299. Met .25 T f.ol nt wer e_pr-epar ed ng t he
proc edurp grgml@étlﬂﬁo‘ coiogdp ﬁwwago{ﬁ?tﬁ&ﬂt%ﬁﬁt%i OBrScFEW&tWPMg%Pﬁ%ﬁ] di ne
~(Met hoe! Bkbomt ‘ 1.044 |
| |(3 et nosl 1t/ O%%Iél 4telﬁ r%(ﬂ#géoﬁnﬂgggﬁgglﬁglgbe @?f?poraltéd AR HR r¥s13@9&c¥&1§@{ o t%ﬁlenc to

3315- N- tylédt’fb@ tide bempyrind 2s aﬂnhwmsmﬂ(zzﬁmghWMRoﬁﬁﬁémm@b pYH)| BBSH3MEBE

3415-N_ | or 0- 4- et hyl anxi i nopyrim di ne257
gﬁé ?]B' HEW%E Q}(;ro 4-(2-fluoroet hyl am no) pyrimdine. 273

- 3615-N t Butyl car banoyl - 2- chl or o- 4- ( 3- et hoxypr opyl am no) pyri m di ne315
'371.5-N-t-butyl car banoyl - 2- chl.or 0- 4-n- but yl am nopyri ni di ne285. 381.

. 5-'N-t - bul¥iethgad $mnoy| - 2- chI oro- 4-[ N- (net hyl ) al'l yl-ami no] pyr i mi d| ne283 F
3915-N-t - I ar bam)yl hI or 9- 4- [N-(rret hyI) 329 -
et hox =

AQ5- N-t - but y| €ar bAROYL: a 1RO py’ri'm' di ne2
96 1 5-N-t Butyl caH@armb)aFﬁgi é’?%h;‘%‘g’ i%%ﬂn‘yfbﬁm%{c@? @?ﬁe% 115‘?:258‘[“}% 42 15
N-t - but y1. ﬁ&nmnmu{ﬁoﬁﬁlmtwﬂé{ﬂmmlmnﬁﬂﬁoi?m toluBﬁ)é-(Z ml) was heated at 90°C for |
15 hours. The Im,\tures were allowed to cool to room temperature, silica was added and the
volatiles were evaporatcd The residue was purified by chromatography elutmg 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 pr epared using the procedure of Mcthod 56 from the

20 appropriate pyrimidine starting material.

Meth | Compound Name: NMR o : m/z SM
/ 57 | 2-Chloro-5-cyano-4-(2- 1 0.86 (d, 6H), 1.93 (m, 1H), 211 | Meth
mcthylpropylamino)pyrimidine 1318 (t, 2H), 8.51 -(5, 1H), 8.58 33
| s, 1) _
58 | 2-Chloro-5-cyano-4-(2- . 13.64 o1, 1H), 3.73 (bot, 1H), | Meth
I8 fluorocthylamino)pyrimidine 4.49 (t, 1H), 4.64 (t, 1H), 8.57 35
- | (s, 1H), 8.70 (brs, 1H)
59 | 2-Chloro-5-cyano-4-(3- 1109 . 3H), 177 (m, 20, Meth
cthoxypropylanﬁno)pyrinﬁdine 3.34-3.48 (m, 6H), §.46 (brs, 36
| 1H), 8.53 (s, 1H)




met hoxyet hyI am no] pyri m di ne ]
" 43S-N-t-butyl car banpyl - 2- chl or 6- 4- (2,2, 2-tri 1 uor oet hyl ani no) pyt dmua&r%@n
44S- N-t - but yl car banoyl - 2-chl or o- 4- [ bi s- (2- cyanoet hyl ) am no] pyri nxi di ne335
455 N t - BiOPR@#2Banoy! - 2- chl o: r o- 4- (3- nor phol i nopr opyl anm nE)PgBINAIENE356
46S N t-butyl car banmoyl - 2- chl or o- 4- (cyclgpropyl am no) pyri m di ne269
475- N-t - but yl car banoyl - 2- chl or o- 4- (cycl opr opy! net hyl ami no) pyri m di ne283
.48S-N-t butyl carbanoyl - 2- chl or o- 4- (cycl ohexyl am no) pyri m di ne311
495- N- tehutyl carbammyl -2-chl oro-4- (tetrahydrof ur- 2- vl net hyl-arni no) pyrinmdin .
e2 505-|n6 - bLt%*Chb)[@-éFﬂ}'ﬁhG 2-chl or o- 4- (| 6y89i - 3H)y[ 2By bE N9 proo M (ni&R?2
515- N- t{- but yl|car hanp chl or 0- 4- pi pE'I’I di nop I m di ne297 :
525- N- t§- But yI g’é‘?ﬂ Mo 0- 4- [ N- (& {06 178Ry 8.4 16.n 01D m3di nep39
- 535- N- t}- but y| carbarmyl 2 chl oro- 4- (etr C nyl ‘thyl_am’ noj pyrim’di ne3}l5
545 N ﬁyj §52&¥ rIY'B .
t - But yl|otr barr[wChR]r@le@@@oA_NQ met hoxy gar: I( [ marne
Product|s werg purified. by ch[rorrat ogr agh ?%ﬁg% ta{? me{ hanol jF%LB:
i ncreaqi ng i n (Esthat)allylapdnqlpgrisidine NI“/I(%n 2H§&5 §5(m,9H), 8.39%s,(m 2H) ] 38.8 {m
2H),” 3.I35 (m| 1H), 354(mIH) 3651 3.77 5 (m 1H, 4.0 (m
111), 4.95 (9, IH) 8.48 (s, - 9. 96 (ﬂ) 11- 1) 11 January 2005 WO

02/ 0443 2°CT/ @@%@é@ iR Nﬁﬁﬁk‘%ﬂ/ 119 (¢, 3H), 3.27 (5, 3H), 4.16 Meth

2- Chl orjo- 5- cyano- 4 m)rphollnopyrl i1 di
5-N-t-Hutyl cq rdﬂmwyarbﬁnﬁmbﬂ]yMn@’prphc |(qrm»y45m(@hsnmxmt(@d 32; 5680y,

1.88mmgl ) in|thi ong chloride (4n-fl) |was heated at 90C for 2 hour$. The
m xturd was ¢d8PEYHIes ¢t o roomrtenperclt@re and the vol atlles evapol at ed,

and t hg €S1-que )T _ NP ; c LII potia—as— .
br own SOqI ?egﬂn%?(gts 9%@4@‘%’4' 919;-@)2)% %gs ég)(#ﬁ f Met@s

1H); mjz: 22‘2— octiblafigih 'Iﬁﬁi'ﬁ:’eChl oY -£6@ eth | am 1orini"din
5-N-t-H dr hf%nﬁylt%ﬂ;-nhl r!?f?f 4- ;\t hyl r&f nﬁvrl m(&glﬂéje (et hod| 34; 25gb
1. OOm*rchZ ang %ﬁh@m«rﬁ ayBh@f de (240D1 | 1392AQrFD, 3.6P o t4H)UBSE (2 N ) | Mash
heat ed fat 90C q“lﬁ ‘15 hour S 1 The m xt urezﬁﬁere allowed to copl to foom
tenper gture, [SIT YERePYERIdE® and t he iles vere evapor ated. THé

id 1 456
T rer ead i | R a0, B2 anoand | somgy | Mo |

o~

114

2-methoxyethylaminolpyrimidine | (t, 2H), 3.90 (t, 2H), 8. 59 (s, 42
| i .
66 ' |-2-Chloro-5-cyano-4-(3- . 282 | Meth
morpholinopmpylamino) o | ' B 45
pyrimidine o ' -

! Prepared by the procedure of Method 55.

" Method 67
75 4-n-Butylamino-5 N~t-butvlcarbamovl 2-{4 [N—(tetrahvdrofur—z-vlmethvl)suh:hamovﬂ

anilino }pyrimidine

4-n-B utyIamino-S—N—t-_butylcarbaxndyl-z-chloropyriinjdiné (Methbd 37; 282mg,
1.0mmol), 4—[N-(tetrahydrdfur—Z—ylmcthyDsulphamoyl]aniline (Method 2;24 1ﬁ1g, 0.95mmol)
and 1M ethereal hydrogen chloride (993011, I.Ommol) in 2-butanol (2ml) were heated at 90°C

10 for 3 hours. The mixture was cooled, silica was added and the volatiles were evaporated. The
residue was purified by chromatography eluting with DCM / methanol (100:0) increasing in
polarity to (95:5) to give the title cbmpound as a white solid (372mg). M/z: 505.
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! Chromatography eluent was isohexane/ethyl acetate (100:0) increasing in polarity to (50:50).

5 2Ester exchange occurred.
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A solution of triethylamine (210u}, 1.5mmol) and 1-(2- -hydroxyethyDpiperazine (195
__15 . mg, 1.5mmol) in dry THE (3ml) was added to a solution of 5-N-t-butylcarbamoyl-2,4-
dichloropyrimidine (Method 79; 372mg, 1.5mmol) in dry THF (2ml). The mixture was stirred
at ambient temperature for 5 hours. The resulting precipitaté was removed by filtration, the

filter pad washed with dry ether (Sml) and the filtrate evaporated to g1ve the title compound
M/z: 342 (1xCl)
20

Methods 81-94

The followm g denvatlves were prepared from S-N-t-buqucarbamoyl—Z 4-

d:chloropynmldlne (Method 79) and the appropriate amine using the procedure of Method 80.

Meth | Compound Name : o m/z
81 5-N-r-Butylcarbamoyl-2-chloro-4-(2-dimethylaminoethylamino)pyrimidine - | 300

B -82 5—N—t—ButyIcarbamoyl—Z#chloroA—(2,6.—dimethylmorpholino)pyrinﬁdine_ 327
783 5-N—t—~Butylca'rbamoyl—Z-chloro—4'—(cis_-2,6—dimethylmorpholino)pyr_imidine | 327
84 | 5-N-+-Butylearbamoyl-2-chloro-4-(cyanomethylamino)pyrimidine 268
85 3-N-t-Butylcarbamoyl-2-chloro-4-(3,5- dimethylpipéridino)pyrimidine 325
86 S-N-t-Butylcarbamoyl-Z chloro-4- [4-(2-methoxyethyl)plperazm—1~ 356
' yDpyrimidine

87 5-N-t-Butylcarbamoyl-2-chloro-4-(4-methylpiperazin-1-yl)pyrimidine 312




- 755-N-t - But yl car banoyl - 4- (pi peri di no) 2-{4-[N-(tetrahydroftir-2-517. Meth |

yl met hyl ) sul phanoy! ] ani | i no} pyri ni di ne51 11 January 2005
765N-t - But yl car bamoyl - 4-[ N-((-,t.hyl)cycl ohexyl am no] - 2- { 4- [ N559Met h

" (tet rahyd’?‘éf’%(?**ﬁﬂ yl net hyl ) sul phamoyl ] anilino } pyrini di ne62/GE01/63084

24- (N-But oxycar bonyl net hyl am no) - 5-N-t = Eutyl car banoyl - 2- {4-[ N563Met h

(tet rahydrofur-2 yl net hyl ) sul phanmoyl ] Z I1ino } pyrimdine53 785 NN

t- Buty| e 42 et hoxvecarbonyvl.et h\ll am nn\ 2- sr4 H\I—535|\/Et h

(tetrah mr of

5%@%@%@%&)4@@&1%%%@% 4—1§nwmpﬂplppwnrwbpmmm 340
Chr ot Ggr apf O S

polarityto M SR V@O
02/ 044239 PCT. @ﬁﬁ;&cﬁﬁw84 72 I\/Et hod 79 5-N-t - But Icar bar no-1-2 4-di chl or g
m di nel-A.solution of 2 4 dichl oro-5-chlorof ornyl pyrimdi ne (Mt hod 31;

9.8g, 4&03mm |5)N-1t-|But)dtqtbm@l(%(@ﬁﬂ)}ymlmrqmaﬂtm-q-yl)—l-&ﬁloré VBhdiRM Ne369
. riathyvul arniri o Ol 49 “_)I'TTTn‘ in drv ITHE

5. 2ml }|=A9—3m ahg—t
\ EZOml) re addld @Fﬂ%@“@@lé’scm‘ﬂoﬁamﬁthﬂaﬁﬂﬂwmﬁ@erat ure- bel ow -|1BI3. |The
. |t ||uvv\,u.tn \I\D}“I1fﬁ
‘;ﬁ;:Je‘n_lt rgtﬁe ?per g? i E ES lod Ebéng?)ﬁp ‘%‘i?r8'4lg‘]?r8PYWg?ml§8 BYiAuEEE . The pr eci [#%7atle

oi I, and -t hepr evaporated urider hi gh “vacuu Ive t e-conpo S

solid.| 10.48qP}'@m@me NVR: - 1. 49 (s 9H) 6. 19 (brs 10 1H), 8.86 (s H)[;
. : banmnyvl - 2.chl oro-4-f4- (2 h\/erXVP

Mz 248 ¢ sy oar
thyl) pi ?ér azi ﬁW‘fﬁ‘lﬂB‘gﬁFﬁ’%’%ﬁﬁéﬁmﬂ ‘%@rl@?ﬁh@w@yl@mu@immﬂmne (2101 [ 287

was. 1 efaad by-v e AT T USRS B EL-.

1. 5ol : o AR Ay I THE
48%@%?2%?%?3%@%@5(%&@%@ ?CM%@F%%w E2J 4 di mor opyri m di ne

“(Method 79; 372ng,. 1.5mol) in dry THE (2nl). The nixture was stirred at
anbi ent _tenperature for 5 hours. The resulting precipitate was renoved by
,f'iItratiM%E,h_Otl@é filter pad washed with dry ether (5ml) and the filltrate

a

| .,e\/apor atZ@@hltoPo; lc\{zgn J?‘?2,5,2411 uoron&vﬁmmo)pwmud1342 (ixdy. 20 MBt hods '81__ 94 .

5 A soluuon of 5-N-t-butylcarbamoyl-2-chloro- 4—(2,_,2-triﬂuoroethy1amiho)pyrimidine
(Method 43; 8.5g, 0.027mol) in thionyl chloride (100mi) was heated at reflux for 4 hours. 'fﬁe
. thionyl chloride was removed by.evaporatioﬁ and the resulting gum was triturated with |
isohexane/ethyl acetate (95/5), collected by filtration and dried to give the title compound
~ NMR: 4.20 (m, 2H), 8.70 (s, 1H), 9.10 (bt, 1H); m/z:236
10 | | |
Method 96

} ~ 2-Chloro-5-cyano-4-cyelopropylaminopyrimidine , ,
SLN-z-Butylcafbamoyl-z-chloro-4-cyclopmpy1mninopyﬂmidine (Method 46; 2.40g,
8 92mmol) was heated at 80-90°C with thionyl chloride (IOInl) for 4-6 hours. The thionyl
15 chloride was removed by evaporation, and the residue triturated with ether/ethyl acetate to

give the title compound (2.00g), which was used without further purification.

Methods 97-110

The following compounds were prepared using the procedure of Method 96 from the |
20 appropriate pyrimidine starting material. Final products were not characterised but were used

immediately in subsequent reactions.
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Rdfoilero-4H¢eethoxycarbonylpiperazin-1 -yl)-5- cyanopynm1d1ne

Meth 90

107

2-Chloro-5-cyano-4-methylaminopyrimidine

Meth 91

-| 108

2-C'.hloro-5—cya.n0~4—(2-propyny1amino)pyrimidine

Meth 92

109

2-Chloro-5-cyano-4-[N-(methyl)-2,2,2-trifluoroethylaminolpyrimidine

Meth 93

10

110

Meth 94

2-Chloro-5-cyano-4-(2-methoxyethylamino)pyrimidine

Method 111

sulphanityl fluoride (6.11g, 34.88mmol) in 2-butanol (120ml) were heated at 95°C for 4 hours

5-Cyano-4-eth 1anﬁno~2—

2-Ch1oro—5-cyano-4-efhylaxrzinopYrimidine (Method 56; 6.35g, 34. SSmIﬁol) and

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 (5, 1H), 10.52 (s, 1H); m/z: 321.

. Method 112-113

The following compounds were prepa_red using the procedure of Method 11 1 from the

- appropriate pyrlmldme startmg rnaterial



- thionyl chloride was renoved by evaporation and the resulting gum was
~triturated with isohexane/ethyl acetate (95/5), collected by f1JanuanidRW5
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amoyl- enoxy)pyrimidine
_ 5 - Sodium hydride (105mg, 2. 63m1n01) was added to a solution of 4—chlor0phen01

(338mg, 2.63mmo)) in dry THF (10ml). When effervescence had stopped this solution was
slowly added to a solutlon of 5-N-t-butylcarbamoyl-2 4—d1c:h10ropyrmnd1ne (Method 79,
680mg, 2.74 mmol) in dry THF (15ml). The reaction mixture was stirred at ambient
' temperature for 2 hours. The solvent was .removed by evaporation and the Iosulting solid was
10 suspended in diethyl ether. The insolubles were removed by ﬁltrétion dnd_ the filtrate was
. washed with 2M sodium hydroxide solution, citric acid solution, water and briﬁe and then

} - dried. The volatiles were mmoved by cvaporatlon to glve the title compound (880mg, 99%). -
L M/z: 339. S

15 Method 115

' 2~Chloro—4—(4—ch10rophonoxv)-5 -cyanopyrimidine =

A solution of 5- N-t—butylcarbamoyl 2—chloro-4~(4-ch10rophenoxy)pynnndme (Method
”114 200mg, 0. 59mm01) in thionyl chlonde (5ml, 69mmol) was heated at reflux (95°C) for 18

| hours. The thionyl chloride was removed by evaporation to give the title compound (210mg)
20 NMR: 7.35 (d, 2H), 7.55 (4, 2H), 920(5, IH)
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~The volatiles were renoved by evaporation to give the titl e conpound
(880ng, 99% .- Mz: 339. :
Method 117

- 4-[N-(2 —Hydroxy—B-pxgendmopropyl)sulphamoylImtrobenzene |
15 ~ 4-[N-(2,3-EpoxypropyDsulphamoyl]nitrobenzene (Method 116, 1g, 3. 8811111101) and

‘pipenchne {0.34g, 4mmol) in l-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 (i, 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 1318

4—[N—( 2-Hvdroxv—S-mpendmopronvl)sulnhamovﬂamlme

_ Arm:nomum formate (1.1g, 17.46mmol) followed by a slurry of 10% palladium on
25 carbon catalyst (0.7g) in ethanol was added i m portions to a suspenswn of 4—[N—(2-Hydroxy—3-
plpm1dmopropyl)su1phamoyl]nttrobenzene (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, coliected 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),
352 (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.




-« 15 Method 115 2--Chloro-4- ‘4-chloro henox -5-c ano i mdine A solution of
5-N-t-butyl carbanpyl - 2- chl or 0- 4- - (4- chl or ophenoxy) pyri m di ne ( Weddroehry 200%;
200ny, 0.59mmol) in thionyl chloride (5ml, 69mmol) was heated at reflex
©(950) forYA8¥048lrs. The thionyl chloride was renmoved by BOREHANIGH to
.give the title conpound (210nmg). 20  '7.35 (d, 2H), 7.55 (d, 2H), 9.20
(s, 1H)- '11.January 2005 WD 02/ 04429 PCT/ GBO1/ 03084 -76 Method 116 4- N- 2

- 3- Epoxy y ul phanoyl | ni trobenzene p-Nitrobenzene sul phonani de (6. 06g,
30nunol Med portl onwi se to a solution of = sodium hydrOX| de (1 32g, -

33mol ) Al[g. ok &koxel }
- 33mmol ) "Was added qu ) ) - STTT

t enper atnilieo fmrimiAdin ehours The mxture was aci d| f| ed to pH 1 with 2M
hydrochl oric_acid_and extra The _.conbi ned organic

extr act:I s wer qyéahwlﬂﬁ(%ﬂémsﬁ?ﬁﬁhﬁ’t‘b‘[*& P‘t‘?&?"é’ﬂthymf%’eltbél JatNtes ™
U onss eBERRGGAT. PRI EfehieR bR O At AR BHGHS B 120,70 |

pol ari t ynd)par(d@Be Igacfibn tas Béaved d:186°C fdﬂﬁcﬁ@smmu adxe@e ﬁra@@dcﬁe el wmarged i d
(2.59, 329%; NWR (CDC13) 2.65 (m 1 2.80 H?j 10 (m 2H), 3.50
“(m.1H ev@%fge‘é the residup tritgrapgl igh eth aceﬁte@gld(@llegeq yﬁitzaﬂonglvmmbﬂle 117
4- N 2- dro oro 1 sul hano | nitrobenzene 15 4-[N-(2, 3

" Epoxypr opyPS’ qg%g%}%dil:gobenzene (Met hod 116, |g, 3.88mol) and

pi peridine (0.34g, ;4nmol) in 1-propanol (75nl) were heated at reflux for 20

hours.. The m xture was cool ed and the sol vent evaporated. The resulting
~yel | 3@ ddethodd20riturated with diethyl ether coll ected by filtration. ‘and

L::m ed UQL _

) APLD » A & H

1H), 8. Q&l hghm n1h§o Hﬁﬁidme?_l—b n12 344. Met hod 118 4 N 2-H drox -3- i
eridino ro su ano ani 11 ne Amonium formate (1.1g, 17.46mol) fol |l owed
by a slurry &Ni¥Beatphibanioyld- %(Zﬁydrexsmﬂwlmmrazlyslt leBZ:{@)[NF(ﬂ et hanol- was

e RS ls R P Bt e Y T asisgived inpitipei o
et hang 5&9%aomt ried Win %)&ﬁﬁip?ﬂdﬁ& (Iﬁng Wis HAEL FolbkdPGEn Tor 2

hours. he m xture s cool e
dtopw1se addition of acettc anhydmde {0.29ml, Bmmol) The reaction mixture was stirred for

18 hours. The volatiles were evaporated, water added and the reaction extracted with BtOAc
(2x20ml), washed with brine, dried and evaporated to gi\te a gum {400mg). The jresitlue was
dissolved in DCM ( 1l0mI), triethylamine was added (300u1, 4.1mmol) followed by dropwise
20 addition of acetj?l chloride (100 pl, 1.15 mmol). The reactioﬂ'was stirred at room temperature
- for 4 hours, then the volatiles were evaporated The residue was suspended in ethyl acetate
.~ the insolubles were removed by filtration and the flltrate evaporated to give the title

compound as an oil (570 mg) which was used without further_punﬁcatlon.

25 Method 121

S-N-t-Butylcarbamoyl-4-[4-( 2-hydroxyethvlpiperazin-1 -y)]-2- {4-[N-(3-methoxvpropvl)

- sulphamovi]anilino } pyrimidine

S-N-t—Butylcarbamoyl-Z—ehloro-4—[4-(Z-hydroxyethyl)piperazin—l-yl]_pytimidine
(Method 80, 1.5mmol) and 4-[N-(3-methoxypropyl)sulphamoyl]aniline (Method 4; 330mg,
30 1.35mmol) in 2-butanol (Smi) were heated at 95 ‘5C for 5 mir_l,utes. 1M Ethereal hydrogen
~ chloride (1.5ml, 1.5nﬁmoi) was ‘added and heating continued at 95°C for 2 hours. The volatiles



catalyst was renoved by filtration through di at omaceous earth. The filter
pad was washed with ethanol and the conbined filtrates were eVhganuatyef05
The residue was triturated with 30 diethyl ether, collected by filtration
and dri eWO 80442%e the title conpound (0.938, -85% as a [pOeGErIA_es4SOl i d.

O UNMR: 1.3 1.5 (m 6H), 2.10-2.32 (m , 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): mz: 314. 11 January 2005 WO 02/04429 PCT/ GB01/ 03084 .77.
Met hod 1Wege gvapprated, Ab%tﬁf@sdyémtwqéﬁ:%w

i D (o IR SmPURTE, M, T T e g7 0 (19 M) ves added o

" butyl carbar noyl - 2-{4-[ N- (3- net.hoxypr opyl ) sul phanoyl ] ani | i no) pyri ni di ne

(Met hod - 120; 570 rrg) and the reaction was heated at 80C for 3 hours. The
mi xt ur e Bzempled33d, ' t he vol ati | es evaporated, the residue triturated with
et hyl acet at collected b ltration to -give the fitle .
conmpound( 290 Wyi@lﬁf]@m@ e@rq@g{nﬁgﬁe Brgmacquiicabdosags 9¥ips ceRtpining the

| per azi eghtobl B ot YA AR iy abb AR o oMbl B8 Y1

.anilino I pyrimdine
. t-Butyl dhcﬂaafrﬂlpteaitex{ abr(qﬂ}uhl;idf)ofqemdﬁmbqnntlper pmphylaeiyd Yde-iB-bafirapd (3-

in pyri oﬂﬂ "k Sﬂ(SrrfL) at eng/na etmst hyl ami nopyrl di ne (-5mg]

*i on mxture was stl rrec 1 18 hours. The vol atiles were .
evapor gt 8k added and The Teactio t,7racr ed—witiT

—Et AT —{2x20m)
washed wth brine, dried and evaporated to give a gum (400ng). The resi dlﬂe-g_

was di s(smsu@ﬂlenase[g@%ﬁﬂOM) triethylafing was added (300p. 1, 4. Immol)

react i Ve stardh paste (560 woopastnper at ur ¢ 2£2ﬁ 4 hours, then the volatiles

Qi NN A QA0 0t o
fe) QUQIJCIIM u I II \/I. Il_yl TACCTT ut '3, Lhﬂ

i nsol ubjl ULBUESTUN SiSABtFed by filtration agdQhe filtrate evaporated to give
the titTe conpound as_amnm of {570 g Wit was—used-—wrthoot—ftrttret
purification. 25 Method 121 5-N-t-But |carbanlo |-4- 4- '

14

:2- hydr {pypeitperazin-1- 1 -2- 4N 3- TREADBief © Y SUT NanD T an|.| 10
r5I {\nl-'(tj grmpamrtﬂa}‘@yl -2-chlor 0- 4- [ 4- (2- hy&ooxyet hyl ) pi per azi n 1-yl[pyrimdin.
® " [Tactose Phar | 223.75 -
Croscarmellose sodium : - 160
Maize starch _ _ : -1 15.0
Polyvinylpyrrolidone (5% w/v paste) 12.25
-} Magnesium stearate - 3.0 s
T(c): Tablet 111 | mg/tablet
Compound X _ 1.0
TLactose Ph.Eur ' - 193.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) - | 0.75
‘Magnesium stearate _ ' 1.0

10

hod.121: 1g) was dissolved

by dropwise 20 addition of acetlyl chloride LlOO | 1.15 mmol ). Thé

ithzthyl pcetate agd coliaetedby fliratibn @ gie¢ tiex ro.



- (Method 80, 1.5mmol) and 4-[ N (3-net hoxypfbpyl ) sul pharmyl ]aniline (Methaod

4; 330ny,
m nut es.
" heating ®Eh¥¥Hdd at 95C for 2 hours.
- 02/ 04429 -78 PCT/ GB01/ 03084 were evaporgt ed,
acetate and collected by filtrati

et hyl

30 1. 35mmol)
1M Et her eal

i n 2-butanol

n to give the

Mz 550. Exanple 133 5.The following illustrate representative

(5m) were heated at 95C fbgagary 2005
hydrogen chloride (1.5nml; 1.5mmol) was added and
The vol atiles 11 JaRUaiGBIR20HS4 \\O
the residue triturated with
title conpound (1g).

a):-

phar magewutical dosage forus containing the conpound of fornula (1) or a
phar maqdd):iCapsue acceptable salt or in ’/mgqha@gﬁl[eol ysabl e ester thereof
(her eaff-e+—compoLnd—X)—f.or therapeuticlor pronhylactic use in humans: (
 Tabl et |IGampaapdet Conpound X100 Lact ose| Bh. Eur 182. 75 Croscar mel | ose |
- sodi umﬁ—wwm:
~ Tabl et {l aﬁﬁ’ﬁ? et - Conpound X50 Lact ose #BE-Zur 223. 75 Croscar nel |.ose
. sodi unty 4 L& TCNI5. O POl yvinyr pyr Is] done (5% wWv—paste)2—25
Magnesiju a%%ea?ﬂa?%uﬁ (c): Tablet Illng ?abl et. Conpound X1.0 . Lactose
Ph. Bur93.25 Croscarnel | ose sodi umd. 0 Mal ze starch paste (b%vv/v pasteyuour 75
|\/B_gnes| umstearatel 0 10 11 Japuary 200 '
(e) InJectxon I : (50 mg/ml)
Compound X 5.0% wiv
- 1M Sodium hydroxide solution 15.0% viv
Afﬁ_ 0.1M Hydrochloric acid ) (to adjust pH to 7. 6)
A { Polyethylene glycol 400 4.5% wiv
Water for injection to 100%
(): Injection II 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%
'A ) (g): Injection 1T " | (Img/ml,buffered to pH6)
e 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%
5

10

Note

‘The above formulations may be obtaine

d 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.




WO 02/ 04429 -79 PCT/ GB01/ 03054 (d): Capsul eng/capsul e Conpound X10-Lactose .
Ph. Eur 488, 5 Magnesium stearatel.5 (e):" Injection 1(50 ny/nl) Chhmswaw 38950%

~w v 1M Sodi um hydroxi de sol uti onl5.0% v/v 0. 1M Hydrochl oric aci d(to adj ust "

pH to 7. &0 P4zt hyl ene gl ycol 4004.5% w v Water for .injeplciraii el (f):

. I'njection 1110 ng/n Conpound X , 1.0% w v Sodi um phosphate BP3.6% w'v 0. iM
-Sodi um hydr oxi de sol uti onl5. 0% v/v vatet f or i nj ectionto 100% (9):

Injection Il (1mg/ m ,bufferedd to pH6) Conpound X0.1% w v Sodi.um phosphat e

- BP2. 269%daimgi tric aci d0. 38% w v Pol yet hyl ene gl ycol 4003.5% w v \Water for
“injectionto 100% 5 Note The above formul ati ons nmay be obtained by

conventional procedures well known in the phar maceutlcal art. The tabl ets -

- (a)-(c) ymay ' conventional means, for exanple to provide
a coati r}g of%cﬁrﬂ oria‘&e;0 acg%&?e pht hal ate. 10 WO 02/ 04429 PCT/ GB01/03084. - -

-89 Cdains 1 A conpound of forrrula(l)H ' -

(R,
/
R?)
o Nape .
5 - - | @
wherein: |
R' is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mércapto, Crealkyl, - £

| | _J
Cz.salkenyl or Cy galkynyl; |

_ 'p is 0-4; wherein the values of R? may be the same or different;
10’ . RPis sulphamoyl or a group BTE—; . _
| qis 0-2; 'whergin the values of R? Ihaybe the same or different;l and whereinp + g =
1-5; _ : _
? is hydrogen Ciealkyl, Cs. 5a1keny1 Co. 6alkyny1 or Cs. gcycloalkyl wherein R> may
be optionally substituted on carbon by one or more M; ,
15 R’ is Crealkyl, C;¢atkenyl, Cmalkynyi, Csgcycloalkyl or Heterocyclyl; wherein R*
- may be optionally substituted by one or more M; wilérein if said heterocycly! contains an
| V-NH— moiety that nitrogen may be optionally substltuted by a group selected from Z:
or R? and R'to gether w1th the nitrogen to which they are attached form a hetcrocychc
ring optionally substituted on cdrbon by one or moye M, wherein if said heterocyclic ring
© 20 contains an -NH- moiety that nitrogen may be optionally substitutéd by a group selected from
Q S
~ Bis selected from G Galkyl Ca.galkenyl, Cy salkynyl, Cg-gcycloalkyl
Ca-gcycloalkylcl -salkyl, phenyl, a heterocyclic group, phenylC;salkyl or
| (hetelo_cychc 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 rﬁay be
optionally substituted by a group selected from G;
Eis ~'C(O)—, -NRHC(O)-, -C(ON(R?)-, -S(O)y-, -SON(RY- or -N(R*SO,-; wherein
R* is hydrogen or Cygalkyl optionally substituted‘ by one or more D and r is 1-2;




- NC (1) wherein: Rl is halo, nitro, cyano, hydroxy, amno, carboxy,

- carbarnoyl, nercapto, Cl-6alkyl,. C2-6alkenyl or C2-6a]kYnYl ;1pJarsiab¢ 2005

wherein the val.ues of RL may be the same or different; 10. . R2is

* sul phanoyWO80428r oup B-E-; q is 0-2; wherein the val ues ®CTRZBamgisa t he

sanme or différent; and wherein p + q 13, R3 is hydr ogen, Cl-6al kyl,

C2- 6al kenyl, C2-6al kynyl - or C3-8cycl oal'kyl; wherein R3 nay be optionally
substituted .carbon by ‘one or nore-M 15 R4 is Cl.6al kyl, C2_6al kenyl,
C2- 6al kynyl, * -@é%ﬂ&ﬁf{%ﬁmedﬁ&%h@ey@rrw anméWéfqiﬁYRmff/umnﬂibylopt ionally .

substit ug; 0 r. WO ' t.erocyclyl contains an

TN ol o SR bSO, e b, bR gl St nd ect ed
from Z; GrsaR3nglnd, Rikéxg € helkanbiyl, kT, A1Rardly loxO IENCT ayaelind hey are attached
forma gﬁﬁyer ocyclic ri ng. optional |y substituted on ‘carbon by one or nore

M wher eVA-{G1-satkyb-aminay apeylaming, H¥dCooindicadameyl. NH- - noi ety t hat

LT oaP AR Bk SRR UL S i BUP SelBSted nom @ B TS

- G3- Scycl BECkyliglystiphkinby] 2IAEVI-(C, gallodl LilERMEdy CwROMD r'rrap%es &-’amﬁg,lkyl or
y u

(heterocyclic group)Cl-6al kyl; wherein B nay "be optional bstituted on

~ car bon biyibgiategon casbordtyeonpor mede Wher ei n i f sai d heterocyclic group

e I 0l R AR g LTS s

SN S, AT St St A L

substituted by oné or nore D O X /03084
D i s Thdepehkoan Cysalianeyh €dsallramaylony,dV-(Oidltky])amirmn &, N1 deatks¥)pamino,

it hyl o tr] hoxy, ani b car banoy| ,
GGl phanmyriegamigy NG PSRl &N lalichiontas Romkyiefhal kanoy!

R

CL. 6al kangsttiaxs ohb 6 G, bl E&-ﬁérﬁhﬂ@(cl-gﬁrw)mgﬁf{%ﬁ%k%%@W@gpgﬁhamoﬁ,

Cl1- 6al kanoyl am no, N-(Cl-6alkyl)carbanoyl;, anoyt,

Cl- 6al kyF:3cm)lealiglepkany] ar 4 beterotyrli gréb; Gableindyloanpbayptionally substituted on

(';IE),E ICL;]gf{c: oln)bsj;uc!n%r(])? rIElD(}{‘le P?ngdr mrgi%]it_‘ Ea% Egtlcr)ogy?clfilc%rr]gur;ogoln;taix? aenr -?\%I—?— n?oir;?yythgte
15 ‘ nitrogen may be optionally substituted by a group selected from T; _

P.X and V are independently selected from halo, nitro, .cyau'o, h.ydroxy,
trifluoromethoxy, triﬂuoromethyl; amino, carboxy, carbamoyl, mercapto, sulphamdyl, methyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, _
_diethylamino; N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N~éthylcarbamoyl,

20 _ MN—dimgthylcafbamoyl, I\T,N-diethylcarb-amoyl, N—methyl-N~ethylcarbamOyI, methylthio,

~ ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N—methylsulphafn‘py], N—ethylsulphamoyl, MN-dimethylSulphamoyl,
N,N-diethylsulphamoy] or N-methyl-N-ethylsulphamoyl; and o

G, Q, T and Z are independently selectedrfrom Cr.salkyl, C;4alkanoyl,
25 Cy.alkylsulphonyl, Cyqalkoxycarbonyl, carbamoyl, N-(C iqalkyl)carbamoyl,

N,N-(C)_alkyl)carbamoyl, benz‘yL bénzyloxycarbonyl, benzoyl and phenylsulphonyl wherein
G,QandT may be independently optionally substituted on carboﬁ by oné or more X;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

30 2. © Acompound of formula (I) as claimed in claim 1 wherein pis O or a pharmaceutically

acceptable salt or an in vivo hydrolysable ester thei'eof.



N- ( Cl. 6al kyl )sul phanoyl

substituted on carbon by one or nore V; Mis -independently. selected from .
hal o, nitro, cyano, hydroxy, triifluoromethoxy, am no, carboxy]1 daniaanaias
mer capt o, sul phamoyl, C1.6al kyl, CZ 6al kenyl, C2-6al kynyl, 10 Cl1-6al koxy,
Cl- 6al kaYo@p2/043p9 6al kanoyl oxy, N-(Cl-6al kyl)ami no, NN-(CJ réaiépinidesi no,
G . 6al kanoyl am no, N-(Cl _6al kyl )car barmg}6 NN- (Cl - 6al kyl ) 2car banoyl ,
Cl-6al kyl S(O a wherein a-is 0 to 2, -G 26al koxycar bonyl , _
N, N- (Cl- 6al kyl ).2sul phanoyl , C3- scycl oal kyl '
phenyl of a hAtcomnopsiiol Qjﬂ@lﬂo@ sshdnigied in/eithsr dfelaips il ondlwhersinR&tis t ut ed on -

car bon re P; V\/nereln if said heterocyclic group contains an .
- NH - noi %{lﬁ%ﬁﬁloﬁgﬁ?@%§ 91 be optionally substlyt ut edgby g group o
sel ected fronmBT; sflecidd BB Y ANSLIMISRENICOS éaﬂqﬁﬁ hedrdc 391'?3 gl%E@C 51&(99

cyano, hydroxy, trifluoronet hoxy, trifl uofonet amn

~car bamywhemﬁa%djﬁ @ﬁOphﬂasmgbBummdMarbordi}rMe ormbdbgyand etteeaiy if aRet yl,

~-acet ox 1am no, et h | am ', nﬁé‘@w arnino, _diethylam no '

Net hy 1't°ﬁ§‘f R REP C%@ $ t Hirogehmay P Opwwlwwpbﬁﬂﬁt&ﬁwla 20.
NN- di mst}é*u,gf,lll EIRAER Yom &, \- di et hyI car banmoyl, N-nethyl N ethyl carbanoyl,.
methyl thro,  ethylthio, nethylsul phinyl, -ethylsulphlnyl mesyl ,

~ethyl sul phonyE,is P&{ﬂjﬁ)oydﬁwmj— whﬁ'ejmcﬁ(ysaycﬂmggﬂ or (N—@H&yﬂlyh@uismjarmyl

N-et hyl sul ph h I NN-di et hyl h |
N et byt N et Py g ﬁ%q%egri? sﬁéﬁﬁégm%ﬁ%caw,zy@r‘pgy,.%a% a%ﬂ”%%p@k@w,ed

I: ;? [)n arcr:tl)y 1, N %18/ %n'ﬁ%l g!’,bgalk @ Sangnﬁfﬁ %ﬁgﬁg@?@ﬁp{ C ar@aﬁ%@{y&qéﬁyo i

benzy Ilfbx;scﬂa:hotﬁ) nyHereib émmay be eptibnale Bybssititehom yarbvh by & igfoup sefeciiadrdm By be
i ndependent | y opt| onal |y substituted on carbon by.- one or nore X; or a G

phar naceut i cal I1§S‘é}éﬁtéﬁfr&m@’@‘é‘lb’taﬂé‘rd@ﬁmﬂmmdﬂﬁydr ol ysabl e ester thereof:
30 2. A cor_rpo Qlfectfeﬁrgﬂ{ﬁ%}aﬁéz as clainmed in claiml wherein pis 0 or a .

pharnaceutica accepta t -or an in._vivo hydrol ysabl e ester thereof.

11 Januamyaﬁlﬁ)ﬁﬁa&@t&aﬂyf ﬁh@égﬁble SRS @Ehl%zﬂﬁﬂﬁﬂ'olyszﬁﬂe &t tha@gpeund of fornul a
(1) as clained in either of clains 1 or 2 wherein R2 is sul phanoyl or a

group B-E-; wherein B is select ed from ClL. 6al kyl, C2_6al kenyl C2_s6al kyny.l

or (hetepocyclyi wher.ei n sybstituted
on ((:a;T O{}l b§ f}ncgo OQMB)O% !1 3&%?‘3?%1 A0S Sf‘%gfscq ﬁe gé‘%‘ﬁf’hqéﬁ Bp2
‘cont ai nS{Jl@dimab&lincﬁDy @écﬁ%ﬁablétsal@biﬁﬁgﬁﬂv@w r@l?/sﬂﬂé E@fahdgopubstituted by a
group selected fromG is -S(Ot- - ; V\/nereln Ra i s hydrogen or

- Cl_6alkyl and r is 2;

5. A compound of formula (X) as claimed'in any one of claims 1 -4 wherein R%is
. hydrogen or Cl-salkyl wherein R3 may be optmnaﬂy substituted by one or more M; and
20 R* is Cy.galkyl, C; salkenyl, Cs. 5a1kyny1 or Cs. scycloalkyl wherein R* may be
optionally substituted by one or more M; {e
or R* and R* together with the nitrogen to which they are attached form a heterocychc
ring 0pt10na11y substmlted on carbon by one or more M; wherein 1f said heterocychc ring
- contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from
25 Q o |
| M is independently selected from halo, cyano, hydroxy, Cl salkyl, Cygalkoxy, -
| N,N-(C.galkyl),amino, C;. ﬁalkoxycarbonyl Cs. gcycloalkyl ora heterocyclic group; wherein M
-Inay be optionally substituted on carbon by a group selected from P;
‘P and X are independently selected from hydroxy and methoxy; and
30 - Qis selected from Ci4alkyl, Cyalkylsulphonyl or Cy.alkoxycarbonyl; whcrcin‘: Q may
be optionally substituted on carbon by one or more X;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



- Dis-i ‘ndep-endent ly selected from hal o, cyah, “hydr oxy, amino, G -$alkyl,

* substi. tut‘%ﬂ

Cd _6al koxy, N-(Cl.6alkyl)an no, NN-(Ci _6al kyl)2am ino, Cl.6al Kbindgnuan 2495
and Cl 6alk ﬁl( %a wherein a 10 is 0 to 2; wherein D may be optionally
YhH4arbon by a group selected fromV, Vis s@CIGERU/OBIIM

. hydroxy and di nethyl am no; and Gis sel ggt ed from G -4al kyl; or a

phar maceutical |y acceptable salt or an 1 n vivo hydrolysable ester thereof.

- 15 . 4. Aconpundof for a in any one of clainms 1 - 3
- wherein §is P GORpu Br?& {Iﬁsa‘?q t%‘t’@ég?&bl@’h@@ll’t or an in vivo

- hydr ol ysabl e @Sk ey t her eof . 5 A compound of forrmula (1) as clainmed-in any
one of clains 1 - 4 wherein R3 is hydrogen or Cl.6al kyl; wherein R3 may be -

opt i onal |y sulStis sulptedndyy; nm;gl ethytentphobyl, amo&@eﬁﬁlsu@hgaﬂ%@lgu@hmﬂ
6al keny. C2 .6a] kynyl _ or scycl oal kyI wherein R4 may be optionally

subst i tugéaompﬁﬁamepr%}sglﬂwnﬂr mp&m amn@mgﬂﬁw@horwl,mmenehmmﬂuogen to

* Car bon by aant SRS V- GRS PRI E et Ao AR b dibiad B "

-NH i ét A-diidanh- qultrfedge)smphymbﬂ queﬂmjshmhm t M&tﬁ&hmﬁﬁ(ﬂ%gyﬂaﬁ%ﬁm ed

from 25%&% Mis. .inde endentl sel ected from ha cyano
Cr _Ballc 2‘?’553’1@5?99633 ulphgey, &(@P@P}lmthﬁl)ﬁ@lﬂl@moshlhk@wcar bonyl ,

et PR BB AR A £ DS P P L o ndent

sel ect edyfeﬂgﬂr)shlpﬁﬁxﬁdyl Nr(d-lﬁmﬁamy@m)sﬁﬁahgnbﬂ dzect ed from d -4al kyl,

"~ Cl4al k | sul phonyl. or C _4al ko;;ﬁ/car bony wherein. 0 -may be optlonal ly

subst it uﬂsearmla@an%wlhmbﬂ@o Nn@rléewletbﬂ)salghhmomhdém -{%al | y acceptabl e

o8 oo FRUbRPt D RBERRR E PP LB e é@iﬁ%ﬁﬁaﬁhﬁr?@%aw%%ﬂ s

wher ei n: 2-ypétEM)sufhah® sw (ﬁléﬁﬁﬁl‘ﬂmmﬂ@e‘ih'}id)sugihﬁﬂﬁpl\ﬂ {g-4- leth mpyl
2- et hoxyet hyI sul phon pyl sul phony | sopropyl @ani i n oyp%/}ﬂg i %hyl
4-i sopr opy %Hﬂ@qféﬂ)Spﬁtbﬁmpyl N@t@mﬁtywnmbuhymslﬁpm hM[y $§un1£8m@5nnyl

e B AR

N (2- Bt eth - 1
V5 SR S A SR -

doztyylisuiphrionl, ph@ibiArifiteroghpysulpHaiiyh N-(3-hydroxy-2,2--

dimethylpropyl)sulphamoyl, N—-(3-1sopropylam1nop1opyl)sulphamoyl, N—(3- '
, methoxypropyl)sulphamoyl,_ N—(3-imidaz01—l—ylbrqpyl)sulphamoyl, N-(2-hydroxy-3-
aminopropyl)sulphamoyl, N~(3~hydroxypropyl)sulphamoy1 N-(3-ethoxypropyl)sulphamoyl,

20 N-[3-(2- dlmethylarmnoethyl)propyl]sulphamoyl N- (3—morpholmopropyl)sulphamoyl N-(2-
hydroxypropyl)sulphamoyi, N—(2—11ydroxy-3-plperld.m()propyl)sulphamoyl N-(3-
p1perldlnopropyl)—N—(methyl)sulphamoyl N—(2-hydroxybutyl)sulphamoyl N-
(pentyl)sulphamoyl N-(5-hydroxypentyl)sulphamoyl N—(allyl)sulphamoyl or N-(2~
propynyl)sulphamoyl;

N-(2- pyr

\ ; .
—" .

25 q1is 1 and R2 is para to the amino group in the aniline of formula (T); and
R? and R* together with the mtrogen to which they are attached form 1sobutylammo
ethylamino, 2-fluoroethylamino, 3- ethoxypropylarmno butylamino, 2,2,2- -trifluoroethylamino,
3- morphohnc)propylanuno cyclopropylammo cyclopropylmethylamino, cyclohexylanuno
{tetrahydroﬁ1r—2 ylmethylamlno Z-dlmethylammocthylanuno cyanomethylamino, pyrid-3-
30 ylmethylamino, butoxycarbonylmethylamino, 2—(methoxycarbonyl)ethylammo, 2-
hydroxyethylamino, methylamino, 2-propynylamino, Z-mEthoxyethylarnino, 2-imidazol-4-
“ylethylamino, 2-(2-hydroxyethoxy)éthylamino, 2,3—dihyd1'oxypr0py1amino; 2,2-
dimethyldioxolan-4-ylmethylamino, propylamino, N-methyl-N-allylamino, N-methyl-N-



'yl et hyl.) sul phanoyl, N (2-inzi dazol - 4-yl et hyl ) sul phanoyl , N-(2 10
i sopropyl am i noet hyl ) sul phanoyl, N-(2-mesyl ethyl)sul pham)yl NI 1 ganuary 2005
“hydr oxyet hoxy) et hyl ] sul phanoyl -

N[ 2- ('1- YQYPiA2P ol i di n- 2-yi ) et hyl ] sul phanoyl, N (2-pyri d-PCT/GB01/03084
- 2-yl ethyl)sul phamoyl , N (2-diethylam nog hyl )sul phanoyl ,
~ N-(2-pyrid-4-ylethyl)sulphanmoyl, N-(2- et ar ni doet hyl )sul pham)yl

. N-(2-di net hyl am noet tif”)sulpham)yl N[ 2-(5-methyl - .

1, 3, 4- t r FHhogycabenyimethylaming, SYranethyl-N- &—@@nhgtwlmao Imet}lylahﬁmam@methﬁw 2.15

e AT M S SRR L SR R

N-(2, 2, 2¢2, n,tztthmbﬂﬂﬁw)lairﬁw AAHERKN-N-PS- 1% A,
-di et hyI pr opg 1)sul phamoyl, N-(3-isopr- opyP noproo%/ %Oul nr?h%r?oyl N (3-
Y

| &et QOEyp Fispst A meirphelinoy 8,5- dxm(sﬂllryilmrpdahm fipeylgnﬁogﬂhmnﬂl@dyatlmwb Felr']azm 1Ty1 4-
- ano
N E 3. e¥h%§%}%%a?@3fng%§;¥rggﬁ 1p%g12¥n— -y{\l_4(ethy1¥u11§1?o);1¥' pi}?eegmr)lfil-]yl p4— Y

L Ml s

N-(2- hydexy 3- pi peri di nopropyl ) sul pham)yl N- 3-

_ piperidino (et hyl ) sul phanoyl droxyb I )sul pham)yl , N
(pentyl) Qﬁgﬁﬁgﬁﬁgﬁuﬁﬁw chwgﬂblﬁ(%i‘ﬂiéﬂta}}l"} yip able wt@@%ﬁybﬁ. sul phamoyl or

N-(2- propynyl)sul phanoyl; 25 q is 1 and R2 |s para to the am no group in
the aniline of formula (1); and R3 and R4 together with the nitrogen to

whi ch 10hdy arammimd)fffmmlasmamb@mwo et hyl am no, ,
- 2-fluoroethyl am no, 3-et hoxa/zgr opyl am no, butylam no, - '
2,2, 2-t r PTHIRBP UL by %W@'z mesy pHERe)BIMBEY: am no, cycl opr opyl ami no,

cyel opr gﬁ@@tﬁ%@wﬁw AP %P%Iﬁﬁ%@%“‘é%%af‘ 0 }%gémﬁﬁ%y'h?mmpho, |
but oxycaﬁkﬁyhylbméthylaﬁﬁﬂdlﬂw{@[i\( (B%ﬁﬁ%kwﬁpﬁﬁkﬂﬁfﬁ% lﬁmllﬁﬂy Hﬁdl Sni no,

hydr oxyet hyl am no, nethyl am no Np amno -
2-i ni dazetCyanow- %xqbearamlmnozz-w{ y(aﬂnﬁb@tmﬁwy)}ldphmh@r}]andmo}pynmldme

2,3-d I ' '
o opylanro R AR ARy PO R oD e R oo oo as
PCT/ GBO1543£284- AHERD C
N-net hyl - N- (2- Tc%y?%g%t ?11?/5?) ar nltir?gﬂyéglﬂjg%lﬂgﬁcglm)ﬁ[glmﬁpﬂmh&?e N-(2-.

met hoxy ety %lOREPSﬂQIBm@y%rﬁ%mehxihl)lhm)mwmmm hyl - N- cycl ohexyl anmi no,

- N- et hyl z | - N- (2- propynyl ) ani no, '
mor phol i nol\é ya%% 426%?']:%{1 ?%%&t%‘gﬁh&g{ﬂpgagoﬁﬁfﬁ PPIpEiiedi no, pi peri di no, |

4- (2- et H‘U{%@bw&})‘ﬂbﬁ@ﬁﬂ&hﬁbh Yh"[Nél(ZETn Wr(ﬂéih'j}{)g'ulﬁﬂlarﬂoyl]anlhno}

4- |so§rop yl pi perazin- , 4-ethyl sul p era2|n

et hoxy® mﬁ'@dam n- I -yl, 4- (2 hydr oxyet hyI ) pi perazin- 1 -yl, and

3- hydr oxg&yy " Oléf—&:thylammo)-2-(4-ethy1sulphonylamlmo) pyrimidine;

ora pharmaceutlcally acceptable salt or an in vivo hydrolysable ester thereof.,

8. A pharmaceutical composition which comprises a compound of the foﬁnula M,ora
25 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.

9. A compound of the formula (), 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




. yh or a pharmaceutically acceptable salt or an in viva hydr oI sabl e r
‘thereof. 10 7. A conpound of formula (1) selected from Ja“”a"y%%be

5- Cyano- 4-n_but yl am no- 2- (4- nesyl anilino)pyrim dine;

5- Cyano- N@0H¢42% no- 2- { 4- [ N- ( 2- net hoxyet hyl ) sul phanoyl | aRCIiGRY1/03084

}pyrimdine; 5=Cyano-4-ethylanino-2- {_4-[N(3-methoxypropyl )sul phanoyl ]

.-anilino }pyrimdine; 5-Cyano-4-cycl opr%%yl am no-2-{4-[ N

- (2-nmet hoxyet hyl ) sul phanoyl ] ani | i no} pyri m dine; 15 -
~5- Cyano- msdy@mgptrfopmetg@pmdmnqn\pf(@eﬂwﬁowampy (grsistqdlpuobifaritiom) Ieffnct} pyri

- mdine; . 0 I am no- 2- [ 4-(ethyl sul phonyl)
" anilino]l {2 %Tﬂ%mé’de améaa\ﬁﬁ Tyas s} opropyl ani no-
. 2-(4-nmesyl anilino)pyrimndine; 5-Cyano-4 ethylamno 2-[ 4- (N

~~ met hyl sul phanoyl ) ani | i no] pyri ni di ne; 5-Cyano- 4-cycl opropyl ami no-2- { 4-
[ N-(2- nefhoxyet myﬂh))elRstfprmiuhmlg)mllmbleieundylbﬁory(nﬂt:—wr@l-proh&@amw bffediime; and

'._5(,yan 4- no) - 2- 4et | sul pho n|I|no) yrimdipe; or, a
phar mgeﬁiﬂ&e&ﬁg‘gﬂag&! 5 aéé‘F%‘ B‘r“eﬁg Fﬁmg F&W@ls%%wlnf%%%f
8. A pha i I ormul a
() or “@%%%%%?h%%%%?ﬁ%a e L B ﬁﬁgiﬁé’b“‘mw%ﬁ Sl o
ester thac@pfablee@ltmh & nied hydrcﬁymbleleﬁepﬂhembﬂaMminea ih Bn@sso6t oazhmsrl-w th a
phar maceut i cal | y-acceptabl-e diluent or carrier.. 9. A conpound of the

formula (), or a-pharmaceutically accept abl e sal t or in VI vo hydr ol ysabl e

ester th eof | i canment.
30 10. Tﬁ]g useée @far@a%g%gluéngn %ﬂ}q ﬁqﬁ}lor rru%%l g? ?%ompg&d %"@gPFf} :
acceptigb Ilpﬁamicéutwany Beeeyptabie SHldiTGh yﬁ@h'}y&oﬁ@ﬂﬁé etBeheRbt, a@ﬁlaﬂﬁéd 1&16&@{3; lofle @AY
ne of clains 1-7 in the manufacture of a 11 January 2005 WO 02/ 04429

f:g’cw GB01£cbBo84-7 massmoeaawﬁm ph@magﬁyélcalw-@mptpbl@ ehton cafrien faraist irctpel e
hi bi t | | . hfest bl ood i mal h
", Pl B EELACRAFL bR OBk Bl RS ol BB O ERoBE) BBl

(anti -celsﬁc}pasqhhﬁ eration) effect in a 5 warm bl ooded ani mal, such as man,

ef ot va ampinP OB A ERERA G SRR i ) &E%fﬁ%g?%a%glﬁﬁ?gg?fﬁ' A

accept abIpﬁaﬁﬁcteumallyracwptHblmsaﬁrthérys[abhmh pxtcess (WhereaDR &, Bf.&° npdndlq any one.
~of claims 1-7, 12, A .phar i asition which conprises a corpound
of the fd*\r?nlilp?si‘i er"t’}e%\’eg%@g #ﬁﬁ%@ﬁ@@%fﬁoﬁ@%ﬁ ble. salt or in vivo
hydr ol ys%l?lr&cﬁ%gfabﬁ%ﬁﬁﬁﬁeoﬁﬁnﬁﬁl@'(ﬁﬁd in any one of '

‘ ' l NYL

N

NC
Mg
Oy | | an

| whereinLisa displaceable group; with an aniline of formula (III):

| . | HN
\@r@%
|
®),
(III)
b) reacting a pyrimidine of formula (IV):

RY),
=N

(R?),

av)

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




clalns 1-7 in a5500|at|on wi th a pharnmaceutical |l y-acceptabl e diluent or
carrier for use in the production of a cell cycle inhibitory 11January 2005
(anti-cell-proliferation) effect in a warm bl ooded ani mal such as nan. 13.
A process for preparing a conpound of fornula (1) (as depicted in claiml)
or a pharmaceutically acceptabl e sal tget hereof which process (wherein R1,
R2, R3, R4, p and q are, unless otherw se specified, as defined in claim
1) conprises of: a) reaction of a pyrimdine of fornmula (I11): NCR3 N, R4
(I'') wherein L is a displaceable groig mnth an aniline of formula (111):
HzN b) reacting a pyrimdine of fornul N~ Z~1 (IV) wherein L is
a di spl aceabl e group; with an am ne of fetﬂrla (V): 11 January 2005 c) :
reacting a conpound of fornmula (VI): with a conmpound of formula
(VI1): &f reRRdd compudFoMpfdula(VI):) wherein T is 0 or S; Ra may be the
same or different and is selected fron1C|-6aIkyI d) for conpounds of
formula (1) where R2 is sulp a group B—E— and E is - NHSO2-;

reacting a pyrimdine of for , N ~
g a py A K ?J GR})
. 'NH,
. .(.R._?.)q |
| (V1)
with a compound of formula (VII): | i R '
f ' N\ a
Y
NCT
: . S»N-.
(VD)

wherein T is O or S; R® may be the same or different and is selected from C;_salkyl;
d) for compounds of formula (I) where R? is sulphamoy! or a group B-E-and E is -

NHSO;,-; reacting a pyrimidine of formular (VIII):

R
=N P
,SOz
(VIID)
"wherein X is a displaceable group; with an amine of formula (IX):
B-NH,
(IX)
or
e) converting a compound of formula (X): o
/ H RY
/ Rb/N =N P
o (Rz)q

X)



“~ 1 IT1 I -1" (R)PNCOS2R3,a~.R4 X (VIIl) wherein Xis a |
di spl aceabl e group; with an anine of formula (1X): B-NHZ (IX}!déanugfy 2005
converting-a conmpound of formula (X): H RAN H 11 January 2055 87 .wherein

Rb is hydrogen or t-butyl; into a compound of formula (1); and thereafter
i f necessary: i) converting a conpoungyof the formula (1) into another
conpound of the formula (l); i) renmoving any protecting groups; iii)

form ng a pharmaceutically acceptable salt. 14. A conpound of the fornula

1), or harjgaceutical |y .accept abl e salt, thereqof, as defined in any one
E)f)cl ai r?gh%m? dr E@Bg‘?rﬁ’%ﬁ’é‘t i Aegmpingrof Orﬁ%gﬁ‘ @nent for use in the
treat m%dqﬁer@%@n&&sg[ymrmbl ooded ani mal such as man. 15. A :
pharmaceuti cal conposition which conprises a conpound of the formula (1),

or a phagerceu aanipouad oéhedbineuls fl)tinto heotber congsouat al ﬁ’ECfOi‘mlulal(l?; one of
claims 1.7 1in . associati.on with a pharmaceutically-acceptable di.luent or
~carri er]1%)5‘?&8\57133%{1‘37Pﬁogecinﬁl%g%ﬁ’t of | eukaem a, breast cancer, |ung cancer,

. colon caitiy yrmingetpllrmaedntieslly sdeepaslo sgigncer, prostate cancer, bl adder _
cancer, pancreatic cancer, ovarian cancer, |live cancer, kidney cancer, skin

cancer or cancer of the vulva. 16. A conpound of the fornmula (1), or a

phar maceyt i cal | t as .. defined in any one of clains
S for e n P mESTERAR. Foudlla 0 3P Birnafinic R pXGhbR AR &
“defined in any one of claims 1-7 for use in the manufacture of a medicament for use in the

treatment of cancer in a warm-blooded animal such as man.

15. A pharmaceutical composition which comprises a compound of the formula (1), or
a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-7 in
association with a pharmaceutically-acceptable diluent or carrier for use in the treatment of
leukaemia, breast cancer, lung cancer, colon cancer, rectal cancer; stomach cancer, prostate
cancer, bladder cancer, pancreatic cancer, ovarian cancer, live cancer, kidney cancer, skin

cancer or cancer of the vulva.

16. A compound of the formula (I), or a pharmaceutically acceptable salt thereof, as
defined in any one of claims 1-7 for use in the manufacture of a medicament for use in the
treatment of leukaemia, breast cancer, lung cancer, colon cancer, rectal cancer, stomach
_cancer, prostate cancer, bladder cancer, pancreatic cancer, ovarian cancer, live cancer,

kidney cancer, skin cancer or cancer of the vulva in a warm-blooded animal such as man.

17. A compound of the formula (I), or a pharmaceutically acceptable salt thereof, as
-deﬁned in any one of claims 1-7 for use in the manufacture of a medicament for use in the
treatment of cancers (solid tumours and leukaemias), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, acute and
.chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases,
acute and chronic inflammation, bone diseases and ocular diseases with retinal vessel

proliferation in a warm-blooded animal such as man.




~treatnent of |eukaem a, breast cancer, |ung cancer, colon cancer, rectal

" cancer, stomach cancer, prostate cancer, bladder cancer, panch bdgquary 2005
cancer, ovarian cancer, live cancer, kidney cancer, skin cancer or cancer
of the vulva in a warm bl ooded ani mal such as man. 17. A conpound of the
formula (1), or a pharmaceutically acggptable salt thereof, as defined in
any one of clainms 1-7 for use in the manufacture of a nedicanent for use in
the treatnent of cancers (solid tumours and | eukaem as),

fibropr Ilfer ve an i fferentiat,i. di sorders se unat oi d
arenr g el et o R oh it RE £ B he B FEmdR Bbac b s,
at her oma, phathgdeQfi€diBr@8dpiabl@sdliehémbf, ra§§lfaﬁﬂe§2§1h~°an?z@ﬁé of fmmne -diigeases, acute

and chronlc i nfl ammati on, bone di seases and ocul ar di seases with retinal
vessel assasiatiog vt %phwma%@wwlm -sicepidleld dienver catiehfoggiserirthe rgatgwntielr y 2005

For mi 2 T Bpne SEhe: o b R LRI M o e 1

any one mbrigsiqiaimbiold efthrids Xpbatsi sarvowial liaemapamma@ué hebtryniaccept abl e
di-luent or carrier for use in the treatnent of cancers (solid tunours and
| eukaemr§§lj‘mPP¢1kﬁS(?6P‘3PmP&tB%fPﬁFéﬂr8ﬁ%t ageripldeaprasis: Aaingmyey ¢is5ascs, ager i asi s,

r heumﬁt f Afdnfl § bﬂb&maﬁef? e dise e&%@ocxﬂﬁ‘%ﬁfeﬁaés reﬁﬁ&itv%ss%i‘d chronic
nephropa ies, atheronmm, ‘at eroscl er0s s erial restenosis, autoimune
d|seasesnohkummn1madmuhﬂﬁmxbdmnmhﬁﬂmﬁnwammlbone di seases and ocul ar

di seases with retinal vessel proliferation in a warm blooded ani mal such
as nman.




