WO 01/ 14375 PCT/ GB00/ 03139 | M DAZ(J 1, 2- AJPYRI DTNB AND
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derivati veswouyipgr maceuti cal ly acceptable salts or 1 npeincBodisasol ysabl e
esters thereof, which possess cell-cycle inhibitory activity and are 5

accordingly useful for their anti-cell-proliferation (such as anti-cancer)
activity and are therefore useful in nethods of treatnent of the human or

ani mal body. ThenuneAbARPIRBINEAND bAA2GRDE AP VRIDAGSEROATVEST the manufacture
of said pyrimdine derivatives, to pharmaceutical conpositions containing

themand to their use in the manufacture of medicaments of use in the
production of an anti-cell-proliferation effect in a warm bl ooded ani mal
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t hat certal yrimdine corrpounds Z. tz surprl singly inhibit the effects

of cell e agethe eqtbwillpsogsess tequeh heyell eyclecDk2, CDK4 and  CDK6, and
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turnouts apd | eukem as |fera|ve nd .dif erentlat ¢ disorders,
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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 CDK6 (which operate at the S-phase, G1-S and G1-8 phase

25 respectxvcly) should be of value as a selectlve mhibxtor of cell proleerat:on, such as growth of
mammakan cancer cells, '

Thc present invention is based on the discovery that oertam pyrimidine compounds
surprisingly inhibit the effects of cell cycle kinases showmg selecuvxty for CDK2, CDK4 and
CDKG, and thus possess anti-cell-proliferation properties. Such properties are expected to be

30 ofwvalue in the treatment of disease states associated with aberrant cell cycles and cell
proliferation such as cancers (solid tumours and leukemias), fibroproliferative and
differentiative disorders , psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,



W01/ 14375 PCT/ GBOO' 03139 -2 acute and chroni c nephropat hi es, atherong,
at herosclerosis, arterial.restenosis, autoi nmune diseases, acute and
chroni c i nf Mnirew3?dn, bone di seases and ocul ar di seases WRCTIGBHEG313%al
vessel proliferation. Accordingly, the present invention provides a
conpound of formula (1): H -\ N(RL BWP iN(R4) g "R mA S5 wherein:
Ring Ais imdazo[l, 2a]pyrid-3-yl or p¥fazolo[2,3a pyrid 3-yl; R2is
attached to ri carb i | ec g | VTl

hydr oxy, TB%@P??\%B%S‘%@? v ,ﬁt%%&'%f@%gf{%%%k%%ﬁk%w&sﬁ%%, CaY banoy! |
mer capt 0, dibdafddpdtateland clizdnie ddflaynimati6is, bedeldisagel andGedlat digeuges, withretieml koxy,

Cl. 6al kanoyl , _Cl.dal ] canoytoxy, N-(C 4al kyl)am no, NN-(CL. 6al kyl ) 2am no,
G 4al kanoyVeassl peolifecationy 4aj kyl ) car banoyl, N, N- (CL. 6al kyl ) 2car banoyl ,

Cl- 6al kyl S(O) a fﬂ%@ IpPeseht iffvertion(phovidea b konipdnll WPHomula (@):

N ( Cl4al kyl )sul%my ,’ﬁlﬁ,pil\le-s( C14§%Il<;llllg)%25ul pharr%if/llu, phenyl ,a)het erocyclic
group, phenylthio 15 or (heterocycl,ic oup)Xt hi o; wherein any Cl4al kyl
C23allcenyl, C2" 6al kynyl, pheny érocXclic group nay be optionally
substituted on carbon by one(ri) = AndB\vitfer®)s i f  said heter ocyclic
group contains an -NH noiety tha R’y be optionally substituted
by a group selected fromQ mis 0{5;, wherein @ig values of R2 may be the
sane or different; 20 R is halo 0, cyano, hydroxy, trifluoromnethyl,
trifluoronethoxy, am no, car{®dgy ay banoyl , nercapto,, sul phanoyl,

Cl3al kyl, C22, 3alkenyl, C23al kyn) Z13al | oxy, Cl3al kanoyl,

N- ( c13at kyl)am ao, NN (Cl-2al kyl)?2am uo, Cl3al canoyl am no,

N- (Cl3aJkyl ) carbanmoyl, N, N-(C3 2al ky+l XBcar banoyl, Cl 3al kylS(O) a wherein a
is 0 to 2, . N-(Cl3alkyl)sul phamoyl or NN-(C 3ai kyl)2sul phanmoyl ; wherein
any O -28YBE® G 3alkyl, 25 C2.3alkenyl or C2-3al Kynyl may be optionally
substituted on RiagAdsikidaz(k24)syrids-1 of pyrazdlo(23d)pyrid-2yl; wher ei n the val ues of

R may be the s or different; - .
Y l%nisattached to a ring carbon and is selected froni halo, nitro, cyano, hydroxy,

10  wifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi,
C1.salkyl, C ¢alkenyl, Czsalkynyl, Cy.salkoxy, Cy.salkanoyl, Ci.alkanoyloxy,
N-(Cysalkyl)amino, N,N-(Cy.salkyl)amino, C)¢alkanoylamino, N<(C;.salkyl)carbamoyl,
N,N+(C; galkyl),carbamoyl, C).salkylS(O)s wherein a is 0 to 2, Cy.calkoxycarbonyl,
N-(Cysalkyl)sulphamoyl, N,N-(Cy.calkyl);sulphamoyl, phenyl, heterocyclic group, phenylthio

15 or (hetérocyclic group)thio; wherein any Cy.salkyl, C;alkenyl, Cy.¢alkynyl, phenyl or
heterocyclic group may be optionally substituted on carbon by one or more G; and wherein if
said heterocyclic group contains an -NH- mojety that nitrogen may be optionally substituted

by a group selected from Q;
m is 0-S; wherein the values of R> may be the same or different;
20 R! is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amine, carboxy,

carbamoyl, mercapto, sulphamoyl, Cy.salkyl, Cysalkenyl, C,.salkynyl, Cy.salkoxy,
C, salkanoyl, N<(C;.3alkyl)amino, N, N-(C;.salkyl);amino, C,_salkanoylamino,
N<(C).salkyl)carbamoyl, N,N-(C;.zalkyl)carbamoyl, Cy.salky1S(Cjs wherein ais 0 t0 2,
N-(C13alkyl)sulphamoyl or N,N-(C,.salkyl);sulphamoyl; wherein any Cyqalkyl, Cy3alkyl,
25  Cj.aalkenyl or Cy.3alkynyl may be optionally substituted on carbon by one or more J;
n is 0 to 2, wherein the values of R' may be the same or different;

Ring B is phenyl or phenyl fused to a Cs+cycloalkyl ring;



Ring B is phenyl or phenyl fused to a C?cycloal kyl ring; WO 01/1437.5
PCT/ GB00/ 03139 -3 R3 is halo, nitro, cyan, hydroxy, .am no, carboxy,

car bamoyl \WREFVHMABt 0, sul phanoyl, C2.6al kenyl or C2. 6al REREBISIRS O- 4:
wherein the values of R3 maybe the sane or different; R4 is a group A-B-;
wherein 5 A is selected from Cl. 6al ky|, phenyl, a heterocyclic getup.
C3%cycl oal kyl, phenyl Cl. 6al kyl, (heftgfocyclic group)Cs. 6al kyl or

- C34cycl oal kyl @, iSR16) rieb, lcyino, mmb aniié, @hrbyky, cabanoyl, mercdped, eulphanedyl,c gr oup,
C34cycl oal kyl , phegy 6a| kyl, (heterocyclic group)d 4al kyl or
C34cycl odtiepikenyl oy Eh may be optionally substituted on carbon by one

or more D; an %Jh@emhéaa:&la RERCHAGYE Ihb Sarkdé GHapersrent, ai s an - NH- i ety
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Cl. 6al | cano ar bano 1 6a1ky| 2car banoyl ,
Cl1- 6al kyI @(h@)xéwmememnred),.asd Qremzf saidih W@m&m - moiety that
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2. saIKkynyI oOrEqsheluytthonqm&,oﬁ(Q)&n@D(Q)-S'@ﬁ@)Q-ttN@dC@) DQ(QN(R&/, ongn;)r g
Mher ot n NGRSt SO BF RRNO; Fherklh FE REcda 6P g ogfohdii] °7, 1 ¢
cyaB hy;’iuﬁﬁng?tg%b{bﬁddtﬁﬁmmhwko-é[hf:uorzoﬁgihyl am‘t Ro carbﬁxy -
attony ot mo Endrpendsp i IR Fompxa Pﬁ%ﬁ%*ﬁﬁ% ¥r3’|‘é‘?‘ﬂ BB oyl
N- et hyg a%ﬁﬁomﬁﬁ&bﬁ&ﬂhﬁh} enyl,

N, N- di et hy! car bagoy| NN—dﬂthI éb; | N tghlkalkb l,
| met hyl car banoy i e y cas ba -N-et hyl car am)y
met hy| t hi Gaealkymyl Craaikexy, Gosalkanayl; r;?%vagmﬂﬁ‘wﬁ % nesyl, .

N ot hyl s AR Nﬁ%ﬁ?ﬂ“ﬁr‘;ﬁ‘rﬁ?ﬁ@y‘ ApRrkeoit oy oul EQ?&Y' or
N- net hyl MMM@);M C1sligr1S(0)a wherem a is 0 to 2, C,salkoxycarb yf |
| C.salkoxycarbonylamino, benzyloxycarbonylamino, N-(Cy-¢alkyl)sulphamoyl and
20  NN-(Cialkyl)ssulphamoyl; wherein any C;.ealkyl, C;.salkenyl, Cs.salkynyl or phenyl may be -
optionally substituted on carbon by one or more K; :
q is 0-2; wherein the values of R* maybe the same or different; and whereinp+ q < §;
G, J and K are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, triflucromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
25 _ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
ciiethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N,N-dicthylcarbamoyl, N-methyl-N-cthylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulplionyl?methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N,N-dimethylsulphamoyl,
30 N,N-diethylsulphamoyl or N-inethyl-N-ethylsulphamoyl; and




ti., Wc) .01114375 PCT/ GB00/ 03139 -4 Q and R are independently sel ected
from Cl. 4al kyl, Cl-4al.kanoyl, C1.4al kyl sul phonyl, C 4al koxycar bonyl ,
car banoyl , Mq@n4val kyl ) car bamoyl, N, N-(Cl4al kyl ) car banoyCr/GBeviesy39,
benzyl oxycar bonyl, benzoyl and phenyl sul phonyl; or a pharmaceutically
acceptable salt or an in vivo hydrol ysable ester thereof 5 For the

avoi dance of doubt, the phrase “wherei-d-any Cadal kyl is optionally

substituted" an : S NG Shiiked f
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Cl1, 6al koxy gap BRhhhcenfibaliyabdepiadie iR i kv Iy drolyistbid adtdi et pharmoyl or a

, N-(C1. al kyl')2sul phanoyL in this specification the term"alkyl" includes
b vaideneap
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groups suchygs alkylRaibanyyl, NaHE, s4i6Dxdatbambgll Cl.atkyls(O) eihettind ia 0o 2,21 Si on

only. Asimlar <convention applies to other radicals, for exanple

" pheny!1@l . Gaalkaxycarbenyl, Geealkoxycathonylamin ,M"Mﬁ?@ﬂ%ﬁmf’ylﬁﬁényl et hyl and
2pheny| et hy p[BEalkGh Ruiphahdyi. refers to fluoro, chloro, bromo and 20 iodo.
Where optional substituents are chosen from  one or npre" groups it is to

be understood tthis spesificatiparthesterm Gikylhisrladrs dothy shaieallk] chosen
from one of 9%': I . W% | A ' ?ﬁ&gf romtwo
or nore of gmt%‘ggg%em |(l'ee§g)gurl§8%g£ %&&%&?z&%@r%ﬁg&?ﬂs&%ﬁgg ur %ed,
partial | y shiinwvasienlonly. Ronemmplet@dalkyll iehules C2falkyl, €y gilkyt, Ciallgylqwopiydi ni ng
4-12 atgns,of I C t st one. at om i.s..chose rom ni t.rogen. ., sul phur or
oxygen,1gmhi‘§9ﬁ%gﬁﬁ?'¥é§%8%f%e§%°§ e‘eﬁ‘%@%aﬂ?@%ﬁ%ﬂ‘ %r&ﬁ?’?r‘ggen
I!nked_,t V\ﬁaﬁ‘écmc{foﬁhe%t&[m;_ vlaiﬁbng:ﬂfrhﬁl&f&mcwlkirﬁﬂxl 'mﬁmhﬁhe@chaﬂd ; dyl, a
ri'ng nitrogen atom ngy optiona ear, a C, ,6a .groyp .and_forma
quat er nar y SEURpBIGhas dRopropYl %W‘%J‘Qf e‘éfﬁ%‘%&‘; ¥$‘I‘F§’r°_ Sriitlarp e
opt ional | ¥ cGrleflichOfiphed of SR rbdiGudNR thaifple PeMICE AR 1R phonfCAMlIES SO
and suitable valueS of the term "heterocyclic group” are norpholino, :
pi peri dyl , bpsayl, dsphenylethyl and 2-phenylethyl. The term 0" refers to fluoro, chloro, bromo and
20 1iodo.
Where optional substituents are chosen fiom “one or more” groups it is to be
understood that this definition includes all substituents being chosen fiom one of the specified
groups or the substituents being chosen from two or more of the specified groups.

A “heterocyclic group” is a saturated, partially saturated or unsaturated, mono or

25  bicyclic ring containing 4-12 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen linked,
wherein a -CH,- group can optionally be replaced by a -C(O)~, a ring nitrogen atom may
optionally bear a C).alkyl group and form a quaternary oompou:;l or a ring nitrogen and/or
sulphur atom may be optionally oxidised to form the N-oxide and or the S-oxides. Examples

30 and suitable values of the term “heterocyclic group’ are morpholino, piperidyl, pyridyl,
pyranyl, pyrroljl, isothiazolyl, indolyl, quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl,
piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl, .teuahydropyrany!, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl,



pyranyl, pyrrolyl, isathiazolyl, indolyl, quinolyl, thienyl, - .

|, 3- benzodi oxol)ll , thiadiazolyl, piperazinyl, thiazokidinyl, pyrrolidinyl,
t hi onor phoVPAYM3BYrrol i nyl , honopi perazinyl, 3, 5- di oxafCHEmBIeIH3
tetrahydropyranyl, imdazolyl, pyrimdyi, pyrazinyl, pyridazinyl, W
01/14375 PCT/ GBOJ 03139 -5 isoxazolylg_ N-nethylpyrrolyl, 4-pyridone,

1-i soqui nol one, 2-pyrrolidone, 4-thiazolidone, pyridine-Noxide and
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optionally oxidised to formthe N-oxide and or the ox1 des
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et oxycar bNﬂgadndeandoaﬂdSt-GMﬂsoxycar bonyl . Exarrpl es of "Cl-6al koxy" include
Cl. 3al koxy, ne (004 es o
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pr opi g@y! ani noAn eﬁ?t@mbﬂtlﬁlkan@loﬁﬁh#ddeﬁﬁ@)ﬁxamﬁﬁ&Gf“‘C.Q;alkaﬁatbGnﬁ’" i ncl ude
Cr. 4al kyl su] phany| - 3al 15 net hylt et hyltluo

met hy| sul Fiiuds Crealk yoebenyl, %"E‘R}Y?F‘PWEGT Mdrhptoxysasbamvbs of

Cl3al k &Il@x?‘a quiq :
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et hyl am n&& v@yn%’rmclu% (y-splicanpylapjno, formamisio m:p@@ylammo :

ﬁl(-ale'f Kl I)2 ﬁl—ﬁk%eﬁcu{rr‘l n%bﬁpﬁ%ge%gisétug i‘E'}"Jnyl - Jﬂ%ﬁ@ gyl,‘ ‘E%‘/‘P"s@m Vi nyI

al lyl 1&ndnmmuhbpm%wthlomthmkdphloﬂ ettisulphiing,mydsy! and ethglaalphénybyExamples of

are N (oSt Al G IRARYE Lot bl spl g R B U Doy

Exanpl es wc.mbmab’kmbmsmcchmmmmw@mah

Yipinjrios Bxamslesnf!
T AR S R S

ZENH‘(EE:QyLSaI E 2Ic dr?g gtzgm N, . Cl 3al K I )car bamay?l’efe o
AN ( (PBar R @b&wu%ﬁwﬂwa b iyt Cozalimt, cthymyt, 1-propyayt
met hyl et hud I Mmﬁﬂefdﬁmm§ﬂ2ﬁ)s@§h&ﬁm+ &awkwn.sﬂwmpﬂi:ﬁoﬁ,ycl opr opyl

and cyclohexy
N-(methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples of “N-(Cl.salkyl)zsulphamoyl”

N,N«C, salkyl);sulphamoyl, N,N-(dimethyl)sulphamoyl and N—(methyl)—N—(ethyl)sulphamoyl.
Examples of “N-(C)salkyl)carbamoy!” are N<(C;.4alkyl)carbamoyl, N-(C).salkyl)carbamoyl,

25 methylaminocarbonyl and ethylaminocarbonyl. Examples of “N,N-(C,_¢alkyl);carbamoyl” are

" NAN«Ciualkyl)carbamoyl, N,N-(Cgalkyl)scarbamoyl, dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of “Cs.;cycloalkyl ring” are * cyclopropyl and cyclohexyl.
Examples of “(heterocyclic group)Ci.alkyl” include pyndy[methyl, 3-morpholinopropyl and
2-pyrimid-2-ylethyl. Examples of “(heterocyclic group)thio” include thienylthio and

30 pyridylthio. Examples of “Cj.¢cycloalkyl” include cyclopropyl and cyclohexyl. Examples of
“Cs.gcycloalkylCscycloalkyl” include cyclopropylmethyl and 2-cyclohexylpropyl. Examples
of “C;_salkoxycarbonylamino” include methoxycarbonylamino and z-butoxycarbonylamino.



Exanpl es of "(heterocyclic group)Cl.6allryl" include pyridyl nthyl,

3- nor phol’i nopropyl and 2 pyrimd-2 ylethyl Exanples of "(heterocyclic
group)thi o" wowhyste thi enylthio and 30 pyridylthio. Exanpcessodns13s
"C3%cycl oal kyl " i ncl ude cyclopropyl and cycl ohexyl . Exanpl es of
"C3%cycl oal kyl C1. 6cyc|oa|ky| I ncl ude cyclopropylnethyl and

2-cycl ohexyi propyL Exanples of "Cl3al koxycar bonyl I ncl.ud,
met hoxycar bony| aAs#tbl ‘%!V@&?%@WI%MW’“PQ“‘W” g‘fﬂ%*f@ i, for

PCT/ GB00103 %gle, Gn Sidhddicnl st PRACRRpo M 6t‘iﬁ’é 1hVenﬁ&PﬁﬂEﬁﬁlsﬁﬁ§ﬁ:hﬂy wslc?for

conpound of thé rnvention is, for exanple, an acid-addition salt
conpound of exampls, mm-a@nmléthh,st‘ommm wvinerganipariorganicaeid, @XMD@ an

aci d-addi ti &ipg Fm [ for
exanpl e gfdrgﬂo})‘rc‘l mg’ﬁ EQH&Q&%&% (‘&m?r [ %ﬁuor oaceti c,
citric ob rrndlcﬁﬁm shitable phann:&eumbdlil)t amptﬂ:i@altbﬁbémgohw mfahstmnﬁah tv;uchxs
acceptable s a..cqnpouynd. of .t | nvent.ion suf ICI I

acidic is aﬁafh fylamﬂ@tlggn%f%ﬂ?&meqiég?é‘ rskAnlea s ‘HPBW"&“% t, an
al kal i ne  eggrihindt@lsatt, férdkimplé @ Ealeitn e hdgmesin salt tamaﬁmoﬁﬁ&mwouarhaﬁ&fth andn
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t he for A9 of tris-(@hydraxysthyDahineh i s broken down in the human or animal body to
gi ve a conpound | In vivo
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hydLoljysabl whiahisetfrolaﬁdawﬁﬁrthohmﬁnaframbmlﬁadngneez(do)np@mmdﬂmiggnﬂa(lb).oxymﬁr ]
15 hydr oxy r ex eutic ac r e
i s hydrol ys Fﬁ“tq?a "ﬁ%ﬁ‘f’? 'ﬁwvaf%&%gﬁﬁﬁ“ﬁf °[“?f€§ftﬁ§er Jé’ﬁf“ﬁa@?-d or

al cohol . Sui t abl g4 BRakL %db@@ésieYof@&ﬁ&BﬁﬁHf%ﬁsﬁnﬂﬂéajwhtﬁﬁﬁé)%bxWﬁ ude
Cl. 6al koxynet hyl esters for exa t hoxynet hyl| - 6al kanolyl oxyrret hyl
Ee:mm brassep

esters f9r éydamaoqmw T syameple. Ilwéﬁft‘@}i@llshyﬂm
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exanpl e 5- rreacbgtkbld; esBrationsadboxy 1®l®nﬂsﬂtdxy¢wthﬂwster8@!; esmmde sgthaxymeiiptl.oxyet hyl
esters for | e b o d at any
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formed at any carboxy group in the compounds of this invention.

An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy
group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related
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O

25 compounds which as a result of the in vivo hydrolysis of the ester breakdown to give the
parent hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include alkanoyl, benzoyl, phenylacetyl and substxtuted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and

30  N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino linked
from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl ring.



parent hydroxy group. Exanples of a acyl oxyal kyl ethers include . .
acet oxynet hoxy and 2, 2-di net hyl pnpi onyl oxy- net hoxy. A selection of in vivo
hydr ol ysab‘]ve“é%"'@r forming groups for hydroxy include XCR&B89#313%enzoyl ,
phenyl acetyl and substituted benzoyl d phenyl acetyl, al koxycarbonyl (to
gi ve al kyl carbonate esters), dialkyltcarbanoyl and 30 N-(dial kyl ami noet hyl

- N- al kyl car bamSpine compagindeofithe fommaladl may tawd dhithlashioas3m8/oy beonideric isomeric
| include norpholino and

car boxyacetyl . anpl es_of .subst.iiyents an nzoy, I

pi per azi nd TR lsgfaanggr'bw.?iaﬂ s %ﬁ’&é‘@%"’ﬁ?‘ﬁﬁﬁ% I3veRbion groopwpassesallsuely t he
3- or 4- poptitdl)distepdoisoltRrsta eoth ﬁéﬁ&nﬂ@ﬁds&ﬁéﬁ i &4,}%39 -7 Some
corrpoundspg']cﬁ ta_g formula (1) may(.= have chira centrgggaﬁﬁﬁggége metric

i someric cent ABg1nventiogrelates tojank aad al) tautomeriq formssofithe ¢nmpenuds of thedfdrmuilat t he

i nvent ison BNERRBRSSTDRIdhibitdR uetitis, i cal , di astereoi somers and geonetric
| somers th(g’ft pgggess CDK'i‘n-'hithhct oIrP%/ activity. The invention relates to any

and al | t aut onlti$ asd torbetinddrstodnbthatoertain patsponhds dfthe formulh @) cin éxigt it hat
possess Wa) ]l o]l tivity. It . is_also to,be understood that certain
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forms  suc hunderstodcbthatethiinpéntion eicberpasses 4lDsubksolvatedi fomisowkieh posssie tpiood t hat

t he invent.liﬂg@{ﬁ%?. asses all such solvated forns which possess CDK

inhibitorﬂ 10 In .anot her aspect of the invention, there is

provi ded a ConpuHdthePdspéc? bIMhk tnveht) Eﬁ&eiﬁﬁ@%'&éﬁ&%ﬂﬁ\i By R g Ais
I m dazo[ |, 2a_]at2éri d- 3- F or .pyrazolocl)1 2,3al pyrid-3-A; Rga?fs%gltha&amgé to a
ring car bdePistedahoyelheseinied from hal o, nitro, cyan, hydroxy,

trifluoromethyfg; A';J-Ftu%o ?g[r{% TR 15391! _£@. banoyl , mercapto,
sul phanoyl, 15 n_ét . 6al yl, = ﬂ?ﬁ?ﬁéﬁ@% : ﬁg’%md,:f@r- 6al koxy,
Cl- 6al kaaoyl, Bf isatthched td asing cakbon@nd iisklpttydifiom halo it Gyarfia hdtbxy2ani no,
Cl. 6al kan ' LC - | ) car banmoyl R N (Cl . 6al k 2car banmoyl ,
Cl - 6al ky 1%%%@213 rg\%' rl’gf' ﬁ%amlgg‘.!hb{%o oo, e?b_og I%WEQ;%%W@ S“K’_ oy, _
N;]( a -1|6a| @Jsa)llssrl,lthhalké;gﬂ, @mﬂkﬁmwﬁ@ﬁkﬁm&w,%@%@ﬂwﬁ%: s 0-5; wherein
t he val ue the s oL erent; . is halo, nitro, cyano,
hydr oxy, ﬂﬁ‘f%ﬂ%"n&&'@'r‘ nﬁ’ﬁ?’ﬂ}?\ehﬁﬁ‘?{‘w mingy N-(Casplkylicarbamgyly anoy | |
mer capt o, NN(@RaIYcarbsthoyd ot Koalicy1SEB), JAbRNIL 0 td2 38! a%ka,g 3al koxy, Cl
3al kanoyl , N-(Cl-3al kyl)ai nino Ngl\?)(CI 2al kyl )2-61%13'3*31;6 | ﬁyll(’anoyl am no,
N- (O - 3al KA sdpdamighamorianc MN-Eapalipypsuiphemayloy |, C1- 3al kyl S(O) a wherein a
15 0t0 2 N pGho3pkhabinthd RIREEIR? Biy PWd Gne 3 kiffiangs Ul Phamoy! ;
20 R! is halo, nitrc_;, cyano, hydroxy, trifluoromethyl, triflucromethoxy, amino, carboxy,

carbamoyl, mercapto, sulphamoyl, Cy.;alkyl, C; salkenyl, Cz.aalkynyl, Ci.;alkoxy,

C1.3alkanoyl, N-(Cl.galkyl)amino, N,N-(C..zalkyl)zamino, C|.3alkanoylamino,

N-(Cy.salkyl)carbamoyl, N, N-(C.;alkyl).carbamoyl, Cy.3alkylS(Q), wherein a is 0 to 2,

N~(C.salkyl)sulphamoyl or N,N-(C;.salkyl),sulphamoyl; _ '

25 n is O to 2, wherein the values of R! may be the same or different;
Ring B is phenyl or phenyl fused to a Csscycloalkyl ring;
R’ is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, suiphamoyl,
C galkenyl or Cy galkynyl; -

p is 0-4; wherein the values of R® may be the same or different;

30 R* is a group A-E-; wherein
A is optionally substituted on carbon by one or more D and is selected from C;alkyl,
phenyl, 2 heterocyclic group, phenylC,.¢alkyl or (heterocyclic group)C;.calkyl;




25 nis 0 to 2, wherein the values of R may be the sane or different;
Ring B is phenyl or phenyl fused to a Cs. 7cycloal kyl ring, R3 is halo,
nitro, cyanWO#M#HRy, am no, carboxy, carbanoyl, nercapt SCTERNNA DY
C2- 6al kenyl or C2.6al kynyl; p is 0-4; erein the values of R3 naybe the

same or different; 30 Ris a group A- -“; wherein Ais optionally

substituted on @Ish@ite&t)boﬂd\&-@t ?gt W{l@ﬁ' kyl ,
phenyl, a het e; ocC cI iC a&g&g phenésﬁ rocyc i C
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- SQZN( R&)- or -N( Wherein R8 I's hydi bgen or CI 6al kyl optionally

substituted by émmlﬂ}ebﬁddﬁ’omgxﬂmb mmmemmybt ed from
o o cS pElORmeAR st La¥oky, alba AR Yuiphamey] (O TARERE. |
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Cl . 6al koxycmbgnxiucyl)zel ikelo Myiszei Hhefmvdls@@&lzl‘@m&&e&&ﬂ ),2sul phar noyl ;

and 10 g is_ 0 e val ues he sane or different; and

wherein p W@&“&ﬂﬁ@“ﬁ”b‘ﬁﬂﬁ%@wﬂ&ﬁhﬁﬁpﬁmﬂm@ol e salt or an in vivo
hydr ol bl )
ydrol ygabl e est é@ﬁ@r@ﬂx&faﬁ{e@&fﬁgﬁﬁ &@Wu%@%&be@heﬁﬁr% Iqs'{' P

g, Rng A and RI are as used
appr opri at eonaiphixmeogutiofllytaeecptibleisalt o1 anivs yive hyalratysable eﬁedjmiwﬂent s defined

her ei nbef ore or einafter.qi B Jane aspe of the.Lnventi referably
Rng Ais im da}’hé‘tefg‘f a‘?{’}\ﬁ?fc}?‘ ?ﬁ“? n“*é‘hc?t?rg‘“ga‘éﬂgﬁ‘“é TR ﬁgﬁ?ﬁgﬁns}@h
preferably \Rilt{engy beugey ma«alaﬁirapr&ae)\pwa@nsmyheﬁnii%nejafxﬂbbyexﬁ%din&u&t tached
to aring c |s s Iect from hal o, ni&ro, cyano, hydroxy,

ar]
trifluoro °F"r‘ am no, carboxy, carbanoyl, sul phanoyl,

Cl3al kyfs C2 3a|ﬂi§£&&g@%ftﬁ@h@ﬁ¥npx@?€§!ﬂ ﬂQK'lﬂMﬁjﬁ alagy, N-(C

3al kyl )anmi no, 20 NN-( 2al k 2am no 3al kanoyl am n

N- ( C1l3ai kyl ) car Bgsgher aspretf FHVMOR @E‘éYB@E@yHPY@KOldaﬁkm 3yh wherein a
0Oto 2, N h . M
s 0 to (Cprehtbiy R SR m@wr i Splec A0 Ho ol By - VOr e

preferanyR2|s atta to a ring car Bon an
hydroxy, trifluoromethyl, trifluoromethoxy, amino, catboxy, carbamoyl, sulphamoyl,

Ci-salkyl, Cysalkenyl, Cyalkoxy, C;salkanoyl, Cy.salkanoyloxy, N~(C.salkyl)amino,

20  N,N«(Cj.alkyl);amino, C,.zalkanoylamino, N~(C,.salkyl)carbamoyl,
N,NACy.zalkyl);carbamoyl, C.5alkylS(O), wherein a is 0 to 2, N-(C;salkyl)sulphamoyl and
N,NAC, salkyl);sulphamoyl.

More preferably R? is attached to a ring carbon and is C;.salkyl.
Particularly R? is attached to a ring carbon and is methyl.

25 In another aspect of the invention, preferably R? is attached to a ring carbon and is
selected from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Csalkyl, C;.3alkenyl, C;.;alkynyl, Ci.aalkoxy,
Ci.salkanoyl, Cy.salkanoyloxy, N-(Cysalkylatnino, N,N-(Cy salkyl),amino,

Ci.salkanoylamino, N~(Cy.salkyl)carbamoyl, N.N«(Cy.salkyl);carbamoyl, Cy.3alkylS(0).

30 wherein a is 0 to 2, Cjsalkoxycarbonyl, N-(C;.salkyl)sulphamoyl, N,N-(Cy.salkyl);sulphamoyl,
phenyl, heterocyclic group, phenylthio or (heterocyclic group)thio; wherein any Cyaalkyl,
Cz.aalkenyl, C,3alkynyl, phenyl or heterocyclic group may be optionally substituted on carbon



Particularly R2 is attached to a ring carbon and is nmethyl. 25 In another.
aspect of the invention, preferably e is attached to a ring carbon and is
sel ected fVOM/M3F0, nitro, cyano, hydroxy, trifl uoronet REIGB00/03139
trifluoromethoxy, am no, carboxy, carganoyl, nercapto, suiphanoyl,

Cl 3al kyl, CZ 3al kenyl, C2.3al kynyl, cl” 3al koxy, c  3al kanoyl d

3al kanoy| dwypne RE moye-Gand whymindf seisl hetero¢y¢licigraupt doptajr@ ani-NED- moiety that

S M kA I G )

ME AR g “‘ﬁ:‘f"@fﬁﬁ‘?‘“‘m “”‘m“"“we. Raxb 8 i bbOaal | ©
2380 kehy it sty BheCalkst el e %%w erpimytie Ocpbertingl | y
subst i sut @aemwrmw@cw@@m Riadrefeial CY 2138, pherl BYhddd6ceyilic gaﬁft G and

wherein if said heterocyclic group contains an - ‘NH “noi ety t'hat rogen
may be opt“i‘%ﬂ&l@%‘?ﬂ%‘ﬂ&@%@“ﬁ?"%W%G‘%KQ&‘&IWIWGHS@MNMt her aspect

of the i NyGabkPind dRERyRMGE,LEr ably R2 is attached to a ring carbon and is
sel ected ??om %al o, Ccy )e/mo Cl. 6al kyl, Cl.6al koxy, Ci-6allcyl S(Oa wherein a

.C i g l;lzh:anyl bxm&nywmtefthpmmoa;mmﬂbnjnwwneumamgwa%mtmtnyt |
al ky e C substituted on
carbon by sglﬁ&gwoﬁmﬁm{b Eﬁ’\li/"\ﬁerel’ﬂ’[&&fl yﬁ%@@@’i{egw oxy and

di et @l amdlmethylamhrwmhmno,qmwt,tphafylthharthienezlyltlﬁa, particularly R2 is
attached to a ing.carbon and.is .sel ected, pr ang, net hyI,
net hoxy, et hylirh the W%P@ff&vﬁ%w&mpﬁcﬁa&%ﬁ CQFH ngqarhongnd
phenyl, prﬁb}dcfehlﬁ@nﬁroxhblc@ﬂm?nﬂih&bhﬁtbokﬁe&mb% yﬁ!ﬁﬁg&h yiftfio b€ i nventi on,
nor e partlcgmarl%/ |s attachedtoarlng carbon an s selected from

brono, cyaif ¥Wi¢oxy, ethylthio, 2- hydroxyet hyl thi o or

2- di met hyl ani nﬁ%amem it o the RRGIA!paRRRABAY pfertd R 14ME REEdbGU! arly
preferred R2 is attach g ?o g. ring 5P ar bon S’E%Ean illé se eég?tg%nggmon

from 25hy634)¥§dpﬁ94$¢m3-hymx#thﬂh@her aspect of the invention, preferably _
R2 is attachedg, ﬂftﬂﬂ :rala? et mf.I uQr,o. chioro,
bronmo, cyan, %1 r%‘{%oﬁ?{qu%ﬁwﬁ#% h%r g%l}g! 3?%%“'0?‘ ‘Ii]

2-di met hy Bdmtmmﬂhoml ahlorPrbeémc,&dey methy, ﬁetﬁoxw\lahylmm 2thydroxgbtiifthiobr R2 may
be the Saﬁeduﬁ%th |ffng 20 I'n one aspect of the invention preferably m

is 0. In a spec " the invention preferably mis 1. In a further
aspect of the Pnemmmnsmammhmvmumm’mmdkaﬁhermmﬁ of R2 maybe

20 In one aspect of the invention preferably m is 0.

In another aspect of the invention preferably m is 1.
In a further aspect of the invention preferably m is 2; wherein the values of R? may be
the same or different.
In a further aspect of the invention, preferably R? is attached to a ring carbon and is
25  selected from fluoro, chlero, bromo, cyano, methyl, methoxy, ethylthio, 2-hydroxyethylthio or
2-dimethylaminoethylthiom and m is 0-2; wherein the values of R? may be the same or
different. _
Preferably R is attached to a ring carbon and is selected from bromo, cyano, methyl,
methoxy, ethylthio, 2-hydroxyethylthio or 2-dimethylaminoethylthio and m is 0-2; wherein the
30 values of R? may be the same or different.
Preferably Ring A and (R?)y, together form imidazo[1,2a]pyrid-3-y1,
pyrazolo[2,3a]pyrid-3-yl, 2-methylimidazo[1,2a]pyrid-3-yl, 2-methylpyrazolo[2,3a]pyrid-3-yi
or 2,5-dimethylimidazo[1,2a]pyrid-3-yl.



t he. sane .or different. In a further aspect of the invention, preferably e

Is attached to a ring carbon and is 25 selected from fluoro, chioro, brono,
cyan, et hyWOetdu3ssxy, et hylthi o, 2-hydroxyethylthi o or PCT/GB00/03139

2-di net hyl am noet hyl thiom and mis 0-2; wherein the values of R2 maybe the
same or different. Preferably R2 is att¥thed to a ring carbon and is

sel ected from br cmﬁnotﬁétaﬁlﬁctdffﬂié‘iﬁirepﬁorgﬁ%f_aﬁa%mr&m!ﬁ&@iz?,%to'g’etﬁa‘ﬁ{;ﬂxyet hyl thio

or 2-dinmethy)amingethylthio and mis erel n the 0 val ues of R2 may

be the same BHdareEsZalRyrd-3-y1, myrazelel239inyridi3 il 2emethylingidhero[1,2a0pyeidi3eyl, f or m

imd 1, 2aj Rektivivae - AC . i d- ]

I2rn me'zle f&[ i mi g%zo[ P ,13a] %l)lb{‘zl’a(?%glé,cyl’%%%lt Eyﬁ%@dﬁ%zoi{%{]%?é%&r id 3-yl

or 2, 5- di et h§-phenylimidato(],2adpyrid-3-5iL; 2-methyl-Bhetibkyiniazo BERp@REDYN3139 - 1(c)- In
th .1 ' t] bl.y.Ri ; m t ther form

o et OB gl DAL LS A o se ) o0

2- et hyl i mi d&z&bﬂhi&m}@a{ﬂﬂa}ﬁyﬁd—:&—ﬂ,S{Mi'dwiyﬁﬂﬁ?lﬁﬁ@hﬂﬁgz Bh)pyrdb-; Y|

2,5-dinmethyljn.d o]hil,,Za rid 3-yl,. 6 phenylimdazo[l, 2a]pyrid-3-yl,

2 et o A Thif reloi by Blpid s 4. 8-chmotmidacl] Saipytid ot o

br omoi m dazof-2-&; h}ﬁhagﬁ,yﬂﬂﬁ?ghg%wiat]@nﬁb@l'dazo[ 1, 2a]l pyrid 3-yl,

- y ,

S-ethyl thioitnidazo[ 1, 2a] pyri d-3 .
5- (2- hydr oxyet hy I8 Fogh)r aspeet b the invadtippmacge prefptably Ring Aiaed (R”)r together form

2-yl t hi o4 ‘ , T - L mi.dazo i d-3-yl or
5-(2-di ?rie({nhﬁag&rr%z%%étawtg RS’%%%#%!!?%O&%@]&M%&M%& ot her aspect of
the invention noPecferablysisthinyl 4R mdierd ndntipefRrdb)yR 't is geichel to fiRrIMosition of the

i m dazo[ |, Zfﬁy@gx{ﬂerzﬁ | or 5-(2-hydroxyethylthio)imdazo[1, 2a] pyrid-3-yL
Preferably or and where nis | preferably R 1s attached to the
5-position of thdorppteferdbllirieori ng. More preferably nis 0. Preferably R

is halo or Cl_3alkyl S(Q.,.wherein a is 0; wherein the CL.3alkyl group may
15 be optional | y&)g%"‘dg{l}'#u{s o0R Ce O @W”M&ﬁ%ﬁ‘é@fmpmy

R o b oo or P MRS on ST onbr moe SRS B, DG BT
phenyl or indany MOWF@ﬁbbé{lé? bromp oR-hydrexyetbylftiony|l or indan-5-yL 20
Particularly R ngafclisiPb§E¥%omo or 2-hydroxyethylthio and n is 0-1.

Preferably Ring B is pheny! or indanyl.

More preferably Ring B is pheny! or indan-5-yl.

20 Particularly Ring B is phenyl.
Preferably R® is halo or sulphamoyl.
More preferably R® is fluoro, chloro, bromo or sulphamoyl.
' Particularly R? is chloro or sulphamoyl.

More particularly R is sulphamoyl.

25 Preferably p is 0-2; wherein the values of R’ may be the same or different,
In one aspect of the invention preferably p is 0.
In another aspect of the invention preferably p is 1.
In a further aspect of the invention preferably p is 2;£§Nhe;;:ein the values of R® may be
the same or different.
30 . Preferably R® is fluoro, chloro, bromo or sulphamoyl; and p is 1.
In a further aspect of the invention when Ring B is phenyl and p is 1, preferably R® is
attached meta to the -NH- moiety of formula (I).



Preferably R3 is halo or sul phanoyl. More preferably R2 is fluoro, .chloro,
bronmo or sul pha ?/ Particularly R3 is chloro or sul phanoyl. Mre

parti cul arWQ ¥4 E syl phamoyl . 25 Preferably pis 0-2; wWREFEBMA® val ues of
R3 may be the sanme or different. ﬁ{ie aspect of the invention preferably
pis 0. In another aspect of the |nve 'on preferably pis 1. In a further
aspect of the Prefeestily Rhishyérogenably p is 2; wherein the values of R3 maybe

t he same or d| f 3 ferabl R3 is fluoro, chloro, brono or
Rty B is NSy o7 oY Chvent

sul phanoyl ; f-urt her aspect of the invention when Ring Bis
phenyl and p | Breferatily ngr,,?& |v.qmeﬁ{tached neta to the -NH- noi ety of
formula (1). WO 01/14375 PCT GBOXY 03139 -11- Preferabl y I s hydrogen.
Preferably E |élm@9ally mpwgnrmw@nao@mpmsdmmmcmm
optiongll 0 fiy, or nore D and is selected from
Cl4al kyl , )f’h?ﬁg%té'h{ff&? ?&P’@c{ group or phenyl1Cl. 4al kyl; E is a-“direct

Eogd or -0-, o lerect\lédnﬂ@ @- -C(0$( gbi(gx‘)cg@)-NSED)}-W(R‘)ﬂfﬁF gvhmﬁi Rtis

ydr ogen, S I s oxo, cyan, hydroxy, am no,

car boxy, 5‘2&8%%0 éﬁféﬁ&%@ﬁ”"é 3al kyl, 02 3a| kenyl C2. 3al kynyl

C!' _3al koxy, C1D3ﬁb:kﬂamb hytrok (| amidsd, Isatbc) I(;{l3 i no 10 d
3al kanoyl (C | Kyl ).carb 2a kyI 2carbam)

C1_3al kyl @eﬁ‘?‘%ﬁg eﬁ“ﬁ’ﬂ f%gs (‘; ”5%:@(’1‘} ?{l%é?agﬂw j2alkyl zammo

NN(O _qgal b{k&l@ﬁ%l&hﬂﬁvyl(c..ﬁh@warmmmhm AkyhRarBalbALE, ;(QTkFlS( ojherein Ais

optionally substitut ed on car bon one or nore D and 1s selected from

Cl4al kyl , whswmyxls0tazm*&rseklsy&quimﬂd@deH%h@hxl)zsﬂpmdyy| . 15 Eis a
direct bond OF Mokt pr efeég K“'Qfgm%@ whhggpein r is 0=2; D is hydroxy or

NN- (Cl2al kyl ) 2am ticu 4’ 1's nethyl, ethyl, nethoxy, nethylthio,
mesyl, acetyl, AigSoptionhall}i substifytedion cachop blypue ormpere Hoamdyis selected from Cialkyl,

v RN PSR ARISR B TP P
E is a direst bond or -O-, -C(O)- or -S(0)~; wherein r is 0-2;
D is hydroxy or N,N-(C,.zalkyl),amino. :
Particularty R? is methyl, ethyl, methoxy, methylthio, mesyl, acetyl,
3-N, N—dimethylamino—Z-hydroxypropoxy, 2-N,N-diethylaminoethoxy, benzyloxy,
anilinosulphonyl, pyrimidin-2-ylaminosulphonyl, phenoxy, 3,5-dioxapiperidin-1-ylsulphonyl.
20 In another aspect of the invention, preferably R* is a group A-E-; wherein
A is selected from C;galkyl, phenyl, a heterocyclic group, C;.scycloalkyl,
phenylCy_¢alkyl, (heterocyclic group)Ci_galkyl or C3 gcycloalkylCy ¢cycloalkyl; which
Cisalkyl, phenyl, a heterocyclic group, Cs scycloalkyl, phenylC,salkyl,
(heterocyclic group)Ci.¢alkyl or C; gcycloatkylCyscycloalkyl may be optionally substituted on
25 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 R;
E is a direct bond or -O-, -C(0)-, -NR*C(0)-, -S(O),- or -N(R )SO,-; wherein R® is
hydrogen or C;.salkyl and r is 0-2;
D is independently selected from hydroxy, amino, Cy_galkoxy, N-(C;.salkyl)amino,
30 N.N-(C¢alkyl);amino, C,.salkoxycarbonylamino or benzyloxycarbonylamino; wherein any
Cy¢alkyl may be optionally substituted on carbon by one or more K;
K is selected from hydroxy or diethylamino; and



20 I'n anot her aspect of the invention, preferably R4 is a group A -E-;
wherein A is selected from CL. 6al kyl, phenyl, a heterocyclic group,

C3. gcycl oai ogn43shienyl CL. 6al kyl , (heterocyclic group) Clr6aiGBgtn3asy C

scycl oal kyl C1- 6¢cycl oal kyl ; which Cl1_6al kyl, phenyl, a heterocyclic group.
Chveycl oal kyl , phenyl Cl4al kyl , (het erocyéﬁ c group)Cl. 6al kyl or C3

scycl oal kyl CI 6cR & Oghlkyl. may be optionally substituted on 25 carbon by
one or nore D; and wherei n i f said heterocyclic group contains an -NH

][mi et;& tEat ni ghég@hefm thejnvestien, mpresproforably R e?hwumg-gwbewe:\l(e% )eCSiOZ
rom is a or -
wherein r is ?s;sgtgﬁ O?Qra%ﬁeéhﬁf Igfog}rpengﬁ,g}h%yp |s | dependent |y
SN ﬁl (ea eg }‘rk &Wmmn-éﬂl, nﬁoxﬂiwaﬂamu pyﬁtli(dﬁ—l-ﬁhglmmmﬂdmrylegﬁﬂ, o

0XVYC oL oxycar bonyl am no;
wher ei n anyyﬁkﬁgﬁg%ﬂ@ﬁ% o%%ﬁ(’gf‘fﬁ” g? tﬂ%ﬁqoﬁpfea%bon byyone or
nore K, K |smmamyi,mme{uﬁ,ﬂ,rz-mmmmppz-p%ﬁzm St} 375
PCT/ GB00/ 03139 -12- I n anot her aspect of the invention,

more pref er 2BMraEE-} %lP'EQPﬂPBEDﬁhRWP@m%éYbéﬁW mavbe Qtél%@imb-‘rm eret hyl |
ethyl, prop oY 2.3 B
cycl opropyl é@ﬂi)oenzy brp?????%dl‘ﬁm@h et dfn zg" ?Fﬂe% i ylé‘haybe

pyrrolidin %WFI@MWIDSWM@W@W4stloﬂEisebe@d)ﬁto)lﬂk,opyl

3-imdaggl -1 -yl ra|h 0 R

2-im dazol 4-yl 2% IgI 2 ;g)?‘{)%rg-i?é\dqj Q#JQ%‘*%;P? rggé)g'oﬁe Qgﬁﬁﬂ’%ﬁ%ﬁ or
cycl opropylhﬁdrdxynprmbthylenderOfZay be optionally substltut ed on carbon by
one or nore D e rro i m dazol - or p| era,zin | -yl
maybe opti onal | 1 %‘%‘g %F‘E{yggeﬁﬁi 36’%%’6@7‘“3’@‘? ‘? damipe, 10 E
i s”a di r ectisholamtino, WN-duﬁ@@lammd\'WhQﬁ@mnq BbibEyoar8bnyt Mmlsoz , wherein

Ris hydro en or nethyl .and r is 0-2; S melependently sel ected from

hydr oxy, Retthonylrming; whersinany Wﬁth)'b?‘ﬁylb ispATeRy] or bl sy r: aptionally

N, N-di rrmhyauammedom is9bilvbiroR; - but oxycar bonyl amino or
benzyl oxycar bonyl am no; erein any nethyl, ethyl, isopropyl or t-butyl may

be optionally ls§d%ﬁﬁmm%mm,m or nore K, Kis selected
from hydroxy or gdi Fﬁ 91\‘, jamno; and Ris nmethyl. In another aspect of the
i ivention, particularfy R4 is net hyI et hyl , rret hoxy,

In another aspect of the invention, paxtxcularlyR is methyl, ethyl, methoxy,

methylthio, acetyl, benzyloxy, mesyl, N, N-diethylaminoethoxy,

20  3-N,N-dimethylamino-2-hydroxypropoxy, phenoxy, N-methylcarbamoyl,

N, N-dimethylcarbamoyl, N-(3-imidazol-1-ylpropyl)carbamoyl,
N-{3-(2-oxo-pyrrolidin-1-yl)propyl]carbamoyl, 3,5-dioxapiperidin-1-ylsulphonyl,
N-cyclopropylsulphamoyl, N-cyclopropylmethylsulphamoyl, anilinosuiphonyl,
N-pyrimidin-2-ylsulphamoyl, N-methylsulphamoyl, N-propylsulphamoyl,

25  N-(2-methoxyethyl)sulphamoyl, N<(2-methylaminoethyl)sulphamoyl,
N-(2-isopropylaminoethyl)sulphamoyl, N-(2-dimethylaminoethyl)sulphamoyl,
N-(2-diethylaminoethyl)sulphamoyl, N-[2-(hydroxyethylamino)egxyllsulphamoyl,
N-[2-(diethylaminoethyl)ethyl]sulphamoyl, N-{pyrrolidin-1 -i;leﬂx;l)sulphamoyl,
N-[2-(1-methylpyrrolidin-2-yl)ethyl]sulphamoyl, N-(2-piperidin-1-ylethyl)sulphamoyl,

30  N-(2-piperazin-1-ylethyl)sulphamoyl, N-(2-morpholinoethyl)sulphamoyl,
N~(2-imidazol-4-ylethyl)sulphamoyl, N-(3-hydroxypropyl)sulphamoyl,
N-(2,3-dihydroxypropyl)sulphamoyl, N~(3-methoxypropyl)sulphamoyl,
N-(3-aminopropyl)sulphamoyl, N-(3-methylaminopropyl)sulphamoyl,



met hyl thio, acetyl, benzyloxy, mesyl, N, N-diethylan noethoxy, 20
3-NN-di et hyl am no 2- hydr oxypr opoxy, phenoxy, N-methyl carbanoyl

N, N- di et IW%B'AFB’é?nDyI N- (3 i midazol -1yl propyl)car banDyF’CT’GB“W‘m”
N-[3-(2-oxo-pyrrolidin-I-yl)propyl] car%armyl 3, 5-di oxapi peridin 1

yl sul phonyl, N-cycl opropyl sul pharmyl', I\‘l—cycl opr opyl met hyl sul phanoyl ,
ani | 1 nos ulpsatistetylaiinpptopyhsbighaihoyl (s ahaybytinoptbpybsipatieyhhamoy!

A L= A M T TN I - ——

- di metNaL Wﬁu Mhﬁ&iﬂw)lsul hahoy2 - di et hyl am noet hyl ) sul phanoyl,
hydr oxyet hyl am no) et hyl'] sul phano

di ethh @rﬁxnm@tqhwnﬂerlbgrpmélwlp IN-(3-morpholinopropyl)sulphamoyl,

-(
- (
{0 ATk SRR o, 3 S Sl oo
- pi pgméﬁi-hygtoxypoamh)mhlplmniqghanoyl N- ( 2nor phol | noet hyl ) snl phanFyI
ul bhano ano
574 hydr OW%#%%PW&WWW%P&@%%& et
Gg(r)n0203139 -13 EER oyll\lﬁr\{((lﬁ-mo ro I)su grr%u: Phamoy! V\D oifLasTs
-di et B W@%@x&% p py ﬁﬂﬁaﬂﬂﬁopropyl ) sul phanoyl ,
- ]IObUtN)(Sy&iﬁ’iE gl'ﬂiﬁli PropisuGihiind Pﬁ?ﬂmﬂopylammopropyl)sulphamoyl
- benzyl oxycar bonyl am nopropyl
(- oxopyr ! PrsfarahlyR] is et o, og;mqsé{muo acetyl, benzyloxy, mesyl,
(4 iAo A o amino--ydsopypropoxy, Bhencxy

-imi dabémbﬂwlcatbmmw Nsilmﬁnﬂmm@l, N&W—mmmzwa)mxl,phamyl . In

her a of th re ti.cufarl 4

et byl 8% prgisaoreyoidie S SbteRP R B din T sublony,

Eg mﬁt EW-@EIOD@?'WMWYD Wmdpmpylﬁeg@(ljsﬂlpﬁﬁﬁmlaﬂmﬂﬂﬁﬂﬁﬁmlyg SU: pﬂarmy: ,
-me e ano | pyl ) sul phanmoyl or

(3-i sop%b&f' R%i %wﬁﬁéﬂﬂfﬁl Fn]p&?fg?lg' methyl, ethyl,

t hoxy, mefmah&ﬂy@ﬂl%%ﬂﬂﬂﬂnoylbﬁl{mmﬁiﬁ)s %Nﬁrjl et hyl ani noet hoxy, 3

, N- di et hyl am no- y I OXypr.opox _{)henox car banoyl ,

di et hy-aisapmoRyipmitagthybsiiniamesL zwmﬁhﬂwmywm&%m |
3-(2- O)N')—@Qliétﬁ hrhfbEthyTysul fﬂ)’lﬁﬁ %Wﬁ'_lanan?r)eﬂ I?Q&Pdﬁhﬂs i din

| sul phonyl, N-cyc opro phanoyl opro yI sul phanmoyl,

1 RBsup ylammwwl)ﬂﬂlﬂ alphasbd, N @yaotidin- l-wﬂm}m{})%smoﬂharmyl

ropy! sy} PG T Rsthylpyrrolidin-2-yl)ethyljsulphamoyl, N-(2-piperidin-1-ylethyl)sulphamoyl,
N-(2-piperazin-1-ylethyl)sulphamoyl, N-(2-morpholinoethyl)sulphamoyl,
N-(2-imidazol-4-ylethyl)sulphamoyl, N~(3-hydroxypropyl)sulphamoyl,
N-(2,3-dihydroxypropyl)sulphamoyl, N-(3-methoxypropyl)sulphamoyl,

25  N-(3-aminopropyl)sulphamoyl, N-(3-methylaminopropyl)sulphamoyl,
N-(3-dimethylaminopropyl)sulphamoyl, N-(3-diethylaminopropyl)sulphamoyl,
N-(3-isopropylaminopropyl)sulphamoyl, N{S-t-butoxycarbonylz!{lﬁnopmpyl)sulphamoyl,
N-(3-benzyloxycarbonylaminopropyl)sulphamoyl, S
N-[3-(2-oxopyrrolidin-1-yl)propyl]sulphamoyl, N-(3-morpholinopropyl)sulphamoyl,

30  N-[3-(4-methylpiperazin-1-yl)propyl]sulphamoyl, N<(3-imidazol-1-ylpropyl)sulphamoyl or
N-(5-hydroxypentyl)sulphamoyl; and q is 1.

Preferably q is 0-1.
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2- met hoxyet hyl ) sul phanoyl , N-(2-net hyl am noet hyl ) sul phanoyl ,
2-1sopropyl am noet hyl ) sul phanoyl, N (2-di nmet hyl am noet hyl ) sul phanoyl ,
2- di et hymaowinasss hyl ) sul phanoyl , PCT/GB0N03139

2- (hydr oxyet hyl am no) et hyl ] sul phamoyl, 20

2- ((het hyl anmi noet hyl ) et hyl ] sul phanoyt4- N- (pyrrolidin

I
2-

ethyl)sulph ylipyrrolidin 2 yl)ethyl]sul phanoyl,
pi peridin - ﬁqe&k?tﬁ% %@IMPMN(Z pi perazin 1 ylethyl)sul pham)yl

:2)) E'o(rjphol [ noelnla;xdt)xeruﬁpbmle;dmve;ﬁz:(%wllm gazol 4-yl et hy: ) sul phErmyI

ydr oxypro anpy r p sy r;p
3- net hoxypro% ﬁg tt°§ %‘E}'ﬁ?%% F’?’@ﬁ?‘%‘ Fr&ﬂ'e ’N—b’é‘ 1s
hyl am nogxseRed pafath ﬂ{gamyhme 4@ hyl am nopr opyl ) sul phanoyl ,

3-d hyl | ph N (3- I I | ph |,
St bt Xxi‘é”ar”r%pr?pms“ 05 aIMn m%@ﬁfir?ﬁéfe% FBuorophenyty ) P
o opyl | SuT LRSRRAY “W‘I’“B%?‘?%*I‘ﬁ“%ﬂ% torplery Lo A O 1" -

3- (4- et B\-jorqmqpbﬂark |3ﬂn¢hml)epylo$}yabthshhwyhmﬂiylphenyl 3—méthoxyphenyl,

3-im daz - ro ha )sul phanoyl ; and
qis 1. Pre V’%an’ﬁ’si%‘etﬁyl&m%)’ ??Nﬁ&ﬁ%%&f%%ggﬁ&; 14- I n one aspect
?f tEe i nvemrsulpnmnfoylpae@h L4Ldﬂ1p&m69ﬁfenﬁ,§1@&tylﬁhﬁnﬂ Iyﬁx-merln&réblé&m, q Ii 1. Ina

urt her  asp e i.nvention en ng is phenyl and q is
preferaB&y fzﬁlt“f’ Q‘I ﬁﬁ"ﬁt“dn‘ftmpheﬂﬁdh noi ety of fornul a (I) 5
Preferably B(SIQABdm{e pmﬁm- Y&,g,p{,ogg@)l;h%ﬁ lfﬂﬁé}%ﬁ ; 12 fl uor ophenyl
choro

3- quorophenyI 4 quorophen orophenyl henyl

4- chl or ophefrgnitinosalphenyirhemb & (pyrimid; -Mlﬁmmwhen)dr met hyl pheny! ,

?1- %P%;FPI?%E WW@ )(grl]alf &@ﬁg}l&?@ﬁgng% pheﬁylmc}t Zylshlhlpﬁgngwlphenyl ,

3-acetyl pheﬁ@é—d@xmphndhmm;iﬂmmymphemwmd@b’br o- 4-f |l uor ophenyl ,

2l o & 1o, RGeS TR LA B 808, SRR

yl sul phony foph hatiyl, Zéhn@hmﬂmwphetﬁhemu&o%éﬁyﬁti&m ofdphe3Et hoxy) phenyl ,

of the | nvehprBRpbeRsl rpstelbPRe SRR meba“y?t&?zé'maﬂé%%@é‘”% jer aspect
3-ethylphenyl, 3-sulphamoylphenyl, 4-fluorophenyl, 4-chlorophenyl, 4-methylphenyl,
4-methoxyphenyl, 4-sulphamoylphenyl, 3-methyl 4-sulphamoylphenyl,

20 4-(N-methylcarbamoyl)phenyl, 4-(N,N-dimethylcarbamoyl)phenyl, 4-methylthiophenyl,
4-mesylphenyl, 4-(N-methylsulphamoyl)phenyl, 4-(N-propylsulphamoyl)phenyl,
3-chloro-4-(N-propylsulphamoyl)phenyl, 4-(N,N-diethylaminoethoxy)phenyl,
4-benzyloxyphenyl, 4-phenoxyphenyl, 4-(N-cyclopropylsulphamoyl)phenyl,
4-(N-cyclopropylmethylsulphamoyl)phenyl, 4-(3,5-dioxapiperidin-1-ylsulphonyl)phenyl,

25  4-anilinosulphonylphenyl, 4-(N-pyrimidin-2-ylsulphamoyl)phenyl,
4-{N-(2-methoxyethyl)sulphamoyl]phenyl,
3-chloro-4-[N-(2-methoxyethyl)sulphamoyl]phenyl,
3-methyl-4-{N-(2-methoxyethyl)sulphamoyl]phenyl,
4-[N-(3-diethylaminopropyl)sulphamoyl]phenyl,

30  4-{N-[2-(1-methylpyrrolidin-2-yl)ethyl]sulphamoyl]} phenyl, 3-chloro-4-flucrophenyl,
3,4-dichlorophenyl, 2-chloro-4-methylphenyl,
4-(3-N,N-dimethylamino-2-hydroxypropoxy)phenyl,
4{N-(3-hydroxypropyl)sulphamoyl]phenyl,
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orm phenyl, 2-chi orophenyl, 2-fluorophenyl, 3-fluorophenyl,
chlorophenyl 3- bronophenyl , 3-net hyl phenyl, 3-nethoxyphenyl,

-met hyl t hW@ﬁHé‘ﬁ% , 3-acetyl phenyl, 3-ethyl phenyl, 3-sPCHGRRIPhenyl
-fluorophenyl, 4-chorophenyl, 4-nethylphenyl, 4-methoxyphenyl,

- sul phanmoyl phenyl, 3-nethyl 4-sul phantyl phenyl, 20

f
3-
3
4
4
4 (N et ok gt oty o Moty baroy| ) phenyl

- me | en e me sul phano en
1 (N pt opy BOCTRERsyPRp morPbinst 4 -G PR pRErAOop by |
4(N, N-di et HAREYE) 4- h henyl ,
4g)chcl:F(;gc}% lggﬁ%ham)y @%ﬁ‘bylamiﬁbﬂ%ﬂﬂ)éh@ Bﬂényl’ PRENOXYPRENY
4I (Nl-cycl &vllsmo 9%1?1}517891}411)’1',4}1(3 |5 di oxapi peridin-1

su n en
AN o Pzl x@w@??%‘“pﬂ%%“#‘ R
et hoxyet WWMIWMW@W$MPWWM4 [N-(2

3 oty - AR BB pEBATRLPAIENOY phony!

3
4- [ N- ( 3- dizambsyiaaem- b 0
4-EN- E 2- (Il rreb?i%’]lyl pyﬁ‘gle?(}:}l ]}:ﬁ#@? et hyl j Sll}.ﬁ ph)gm)yl ] } phenyl
3-chl oro- ﬁWGO?‘HB%PRMDS“IP@“W p ’orophenyl 2 chl or o- 4- net hyl phenyl ,
4- ( 3- N ;q,éggn qy)gﬂ,
4- E N- Eig hfgrox) propyl) sul phamoyl'] pheny%[%) 1/ 14375 PCT/ GBOO 03139 - 15
21- E x%g ( @pynmlrﬁyhthxl)gmgmﬂ}nlqeam phanoyl } phenyl ,
4-[N-(3-ne kﬁ éyypr o%nq ;“Bﬂ‘{"gﬁg’%‘%ﬁ@ny % i ndan- 5-yl ami no,
21- % ﬁ Eg I S'GEW@@?MINMWWMMW phenyl
- a
PRIVRERE - qb’f %%v%ybp&qiﬁ%%ﬂ@ piyl,”
41N (- dmm o0 aitydron mwnmmbﬁmﬂﬁﬂnph;enyl ,
- | DOpr o S ano nyl,
3- et hyl - @E&(‘?‘ ?lpﬁﬁlp R %&b&ﬁeﬂﬁa%yl ] phenyl ,
4-[N-(3- HylabiihdeBayed
4-EN-E2 ((ahydr oxyet hyl am no) et Xyl ] sul pﬂ%pkoyyl’} phenyl
1IN (51 (b aroohy S RUsitems
4-[N-(3- myf Mzadﬂnemprae.ms ummwﬂhaw yl,
4-[ N-(2 pi perazin-1-yl et h suI phanvyl | phenyl

4-[N-(2-morpholmoethyl sulphamoyl]phenyl,
3-methyl-4-[N-(2-morpholinoethyl)sulphamoyl]phenyl,
4-[N-(pyrrolidin-1-ylethyl)sulphamoyi]phenyl, 4-[N-(2-methylaminoethyl)sulphamoyljphenyl, ‘
4-[ N-(2-piperidin-1-ylethyl)sulphamoyl]phenyl,

4-[N-(2-diethylaminoethyl)sulphamoyl]phenyl,

25  4-[N-(3-t-butoxycarbonylaminopropyl)sulphamoyl]phenyl,
4-[N-(3-benzyloxycarbonylaminopropyl)sulphamoyl]phenyl or |
4-[N-(3-diethylaminopropyl)sulphamoyijphenyl. N

In another aspect of the invention, particularly Ring"rB, (1;?’),, (R‘)q and together form
4-sulphamoylphenyl, 4-(N-methylsulphamoyl)phenyl,

30  4-[N-(2-methoxyethyl)sulphamoyljphenyl, 4-[N-(3-methoxypropyl)sulphamoyljphenyl,
4-[N-(3-isopropylaminopropyl)sulphamoyl]phenyl,
4-[N-(3-dimethylaminopropyl)sulphamoyl]phenyl,
4-[N-(2-dimethylaminoethyl)sulphamoyl]phenyl or



f
i
|
i

- (4- met hyl pi perazi n-1-yl ) propyl ] sul phanoyl ] phenyl , 15
- di hydr oxypropyl ) sul phanoyl | phenyl,

I m sexenadrsyl propyl ) car banoyl | phenyl PCT/GB00/03139

dlethylan1noethyl)ethyl]sulphannyl]phenyl 4-[N-[3-(2-0xo0

in
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c.ofﬁ

72777
Q_ 1
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1-yl )propyl ] car banoyl ] phenyt 16

|,

nopglk[lol I noet hyl )sm"?ﬁhw&%eny
| -4-1N-( Zl‘hequ!mm qmcaqtdqyctt)thamyﬂnam;ﬂe]qahmyﬂdgdadexﬂp\buﬁ@yfﬁonﬂmld(m 1
)sul ]:P 4-[ N- (2- met hyl am noet hyl ) sul phanoyl ] phenyl

- pi per%gfy- - %ﬁﬁ"}sul phamoyl ] phenyl ,

- di gt Pyl ammgﬁm Inyitidopi, mmﬁ?a)tjmfrﬂﬁaﬂomiﬁﬁ] ynd-3-yl
-{ - but ox rbonyl am no su anmp en

i R p;m%wfi SR —
3 d f th
I%mwmepmm%&&@%muﬁﬁ%%%@ﬂm@%ﬁﬁﬁmﬂ e

oge orm

i on articularl (R3)p (
harmy ﬁ/qamr@u JalkanoylPrastisanoylpie M(C, 248y amino,

;2?, x: @gj@f oﬁb %P’Bﬁ 13m0y 1 P ﬁenly{v-,(cx-aalkyl)carbamoyl,

3- i s oNRO{S balkylacatranyl, s selipfiS(Ony hereireaiy D to 2,4V-{CY-;4lByl)sulphamoyl and

2*%?5&%&1%%%@%#4&%?@8?LLaﬁﬁiF]theny| or WD 01114375 PCT/ G300103139

“16 4- [- (2- et hyis0n2; Wieicithe SalhdzldBRDnby BY W Mme DR @ifREQEE | N one aspect of

the invention, there is provided a conpound of fornula (1) as depicted
above wherein: B®H% A is inidazo[ 1, 2a] pyrid-3-yl or pyrazol o[ 2, 3a] pyrid-3

yl; 5 R is attqg};g—:ﬁ,glqleaymfﬁgmﬁ,prbon and is selected fromhalo, nitro,
cyano, hydroxy, . trifluoromethyl,” trifluoromethoxy, amno, carboxy,

car banoyl , sui ptBaMOOT@!lBBMMl CZ 3al kenyl , Cl1.3al koxy, Cl. 3al kanoyl ,
Cl. 3al kﬁpoyl OXY g 4%@%{3}3@] NN- ( Cl 2al kyl ) 2ami no,

d _3al kanoyl am no k i § car barmyl N, N- (@al kyl ) 2car banoyl ,

c 3alkyl S(O a \Atnapgmonawmstaummcamwmmmrwwnﬂm&d fo6 cllﬂkyl

NN- ( CL. 3al S amyl ; rein the values of R2 may be the
sam(a or dif 3)# éh%"g’a% group orphenﬂ?cué?ﬂ‘y‘f y

E is a direct bond or -O-, -C(0)-, -N(R*)C(O}-, -S(O);- or -N(R*)SO,-; wherein R* is
hydrogen, methyl or ethyl and r is 0-2;
20 p is 0-2; wherein the values of R* may be the same or different;
D is oxo, cyano, hydroxy, amino, carboxy, carbamoyl, sulphamoyl, C;.salkyl,
Casalkenyl, Cz 3alkynyl, Cy.3alkoxy, Ci.salkanoyl, N-(Cy.salkyl)amino, N,N-(C;.zalkyl),amino,
Ci.salkanoylamine, N4(Cy.salkyl)carbamoyl, N,N~(C;.zalkyl);carbamoyl, C; 3alkylS(0),
wherein a is 0 to 2, N-(C;.3alkyl)sulphamoy! or N, N-(C;.salkyl);sulphamoyl;
25 q is 0-1; wherein the values of R* may be the same or different;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
Therefore in a further aspect of the invention, there is proxided a compound of formula
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(D) as depicted above wherein:
Ring A is imidazo[1,2a]pyrid-3-y! or pyrazolo{2,3a]pyrid-3-vl;
30 R is attached to a ring carbon and is Cy.salkyl;
m is 0-2; wherein the values of R? may be the same or different;
nis0;



nisO; Ring Bis phenyl or indanyl; R3 is halo or sulphanmoyl; 15 R4 is a
groip A-E-; wherein Ais optionally substituted on carbon by one or nore D
and i s selWOOUWY om C1. 4al kyl, phenyl, a heterocycli c"&i"@!“ﬂ“’%”
phenyl C Aal kyl; Eis a direct bond or.,;0-, -C(O-, N(Ra)C(O-, -S(O,- or
N(R~-SO2-; wherein R8 is hydrogen, rretl?ﬁll or ethyl and r is 0-2; 20 p is
0-2; wherei n tRieg Bdb phenybdr ikdaniSeytbe t he sane or different; D is oxo, cyan,

hydr oxy, am naq,s.car box car banoyl . . sul phanmoyl , G 3al kyl, C2_3al kenyl,
2, 3al kynyl , ﬁﬁk&y@ﬁ%&?’ﬂ%?%%ﬂp}‘a‘ﬂﬁﬁasal kyl )ami no, NN-(Ca 2)2aMtlu,
Cl. 3al kanoy!| arp i8,2; Whefeirdtié Wit b RFiMy be blsdrheorafiiérént] ) 2cat baznoyl, O
3al kyl S(O8 wherein ais 0 to 2, N-iQ13aI kyl) sul phanmoyl or

N, N- ( CL3al ky! B dfmsthyhsipyl, methoyy, methylthio, syl 869Vl he vai ues: of R4 maybe t he
sane of d3fvRufdthyIShi g_qu@w" CRNINL; : an in vivo
hydr ol ysabl e estel’rlythlgr.ep_ Ther ef o?’e &r&%@grtql%rgihg’é%gﬁzy%&’t he inventi on,
there is anilinoselphonyl, pyrimisiimeylsminogulphdnyl, phenpxy 3,5dipxapipstdiadieylenlphvayki n:

Ring Ais imdaza[sd | 0 : rid-3yl; 30Ris
attached to ad‘f’?%"@%%&éﬁﬂgﬁ%k&ﬁ’ﬁgﬁ@%?&%%s -2,” wherein the val ues of
R2 may beortdphasaaveutivallyladcémabdedalt or m & vivo hydoBidblelstep tefebf. GBOO' 03139 - 17-
Ring B is phenyl ar indan-b-vyl.; R3 ig f.luoro, .chloro,. brono or sul phanoyl;
b 1 0-2° wher HieFrHR &b LptHotemsmsct ot iecnyeRlict, vee § priiden 8 Pampounds | <

et hyho efofihla (IyQs Bepisted sBVERWhdrEtho, mesyl, acetyl, 5

3- N, N-di net hyl am no- 2- hydr oxypr opoxy, 2-N, N-di et hyl am noet hoxy, benzyl oxy,
ani | i nosul phorRing Aﬁyﬁi(%\%d F‘Wﬁ%@fyf?@?ﬂﬂﬁ%"elWW:3'¥§4”ML¢[Z33]PYH¢3-YL

3, 5- di oxapirefyliflidazd1 ok pii@ AN Ylmethfipyrzofbi[d 3a e R ort he val ues of R4 may
be the sane or different; or "a pharneceuti cal acCeptable salt or an in

vi vo hydrabyiaethdinidazef1.2alprid Y, Therefore in an additional aspect of the
invention, thefggis provided a conpound of .10 formula (1) as depicted
above wherei n: ’

15 Ring B, (R?),; and (R‘)q together form phenyl, 2-fluorophenyl, 3-fluorophenyl,

4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3-bromophenyl;
3-methylphenyl, 4-methylphenyl, 3-ethylphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
3-methylthiophenyl, 4-methylthiophenyl, 4-mesylphenyl, 3-sulphamoylphenyl,
4-sulphamoylphenyl, 3-acetylphenyl, 3,4-dichlorophenyl, 3-chloro-4-fluorophenyl,
20  2-chloro-4-methylphenyl, 4-(3-N,N-dimethylamino-2-hydroxypropoxy)phenyl,
4-benzyloxyphenyl, _
4-anilinosulphonylphenyl, 4-(pyrimidin-2-ylsulphonyl)phenyl, 4-phenoxyphenyl,
4-(2-N,N-diethylaminoethoxy)phenyl, 4-(3,5-dioxapiperidin-1-ylsulphonyl)phenyl or indanyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
25 Therefore in a further additional aspect of the invention, there is provided a compound
of formula (I) as depicted above wherein:
Ring A is imidazo[1,2a]pyrid-3-yl or pyrazolo[2,3a]pyrid-3-yl;
R! i halo or Cy.salkylS(O), Wherein a is 0; wherein thie C; salkyl group may be
optionally substituted on carbon by one or more J; wherein J is hydroxy.
30 nis 0-1; _
R?isattached to a ring carbon and is selected from halo, cyano, Cyalkyl, C¢alkoxy,
C1-6alkylS(0), wherein a is 0, phenyl, phenylthio or (heterocyclic group)thio; wherein any



Ring A and (R2) mtogether formimdazo[ 1, 2a] pyri d-3-yl,

pyrazol o[ 2, 3a] pyrid-3-yi, 2-nethylimdazo[l, 2a]pyrid-3-yl,

2- met hyl pyr 3onapas3a] pyrid 3-yl or 2, 5-di met hyl i m dazo[PCT/&Rpa139d- 3- A;
nisO; 15 Ring B, (R3)P and (R)q together form phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluorophenyl, 2-chl-d8ephenyl, 3-chlorophenyl,

4-chl or oph R ic orai : 'cQ{ES

3- et hyl pheﬁg‘?/‘l’"‘??%%?ﬂgyg‘ﬁ‘%’b“f“’ gxi:}x ﬁg{aﬂ%( p %‘;I’s?éhg%y tﬂ?‘%ﬁ%eeoﬁyl ,

grret h%/l It hihdpth‘el ﬁi;bv,hemhl_rféthshylpéztghﬁdrh mlhgirg(qunfidtmﬂ' 4ybirranwf I. |, 4- S:J| pggm)yl phenyl ,
-acetyl phenyl , - r 13- 0-4- ophenyl ,

2-chl or o- 4- net hﬁ%ﬂ’e%%?&%ﬁ%fﬁ%%n‘géfl;‘iﬁqgefﬁa??(??ﬁ%ffggxypr opoxy) phenyl ,

4- benzyl oxyphenWRing B isphenyl oiaddnggaginy| phenyl , 4- (pyrimdin

2-yl sul %onyl )p&ggﬁl}" 4-ﬁhenoxyphen |, 4(2 N, N-di et hyl am noet hoxy) phenyl ,

4( 3, 5- dioxapi pe og0, Fhigro, PREIAPF § _Y’;o_r i ndanyl; or a

phar maceutical | yigggeptable salt or an in vivo hydrolysable ester thereof.

25 Therefore in_g further additional aspect of the invention, there is
provi ded a conpduitp group AF-whereif | ) as depi cted above wherein: Ring Ais

I m dazo[ 1, 2a ral = I ! ' A | l o or

¢ _3al k£/| S( O% I,Oy g?éﬁéda%é%‘a&&ﬁhgg I@?%}‘é“@ﬁ%%ﬁéﬂg ofl?p y be

opt i onal | y pheipd€i.dalkyletheterocydicigroup)G;-saikd onCs.gopulanlld/IC ) wiaetontleyl; Wwhich hydr oxy. 30
nis 0-J1, IS attach to a.rin arbgn_and.i s, selected from hal o, cyano,
C . 6al kf”l , %ﬁ?‘%&r%’@:a e@f‘.’%‘g’ﬁ&?‘%( %)Wa?ﬁyf” PheiCig C‘ phenyl , phenyl thio
or (‘het er oqetbroyclié goip)Clliatkyl W SclbalkifiC, Wik10dikyl 4z De Btidnalbi¥absiilid®on - 18

Cl. 6al kyl , phenyl or heterocyclic, group may be optionally substituted on
carbon by &a@%%y onfyr nogs i gnd ptiereingf paid hetarecylicpronnsiontiing as yH-mefety that

di met hyl anigiggefap bOoptiondMyR0B3tdd Ny 2\Rdup&Se@dd. i BRYDe the same or
different; Rng Bis phenyl or indan-5-yl; 5 R3 is fluoro, chloro, brono
or sul phanoyl ; %ﬂs # diregt bond - Q-5-G(OYy M’)%(Cﬂa -SEDepNRASOs; whireinRES from
(et or 0oy ci PESGRKEGRIREREIENR: 5 20cPoalyt G1. ocyel oal Kyl which
D is independently selected from hydroxy, amino, C;.salkoxy, N-(C,salkyl)amino,
N,N-(C,.¢alkyl);amino, C_salkoxycarbonylamino or benzyloxycarbonylamino; wherein any
Ci.salkyl may be optionally substituted on carbon by one or more K;
K is selected from hydroxy or diethylamino; and
20 R is C4alkyl; and
qis 0-1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
Therefore in a another additional aspect of the hﬁention, there is provided a
compound of formula (X) as depicted above wherein:
25 Ring A is imidazo[1,2a]pyrid-3-y1;
nis0;
Ring B is phenyl;
R’ is sulphamoyl;
pis0-1;

30 R* is N-methylsulphamoyl, N-(2-methoxyethyl)sulphamoyl,
N~(2-methylaminoethyl)sulphamoyl, N-(2-dimethylaminoethyl)sulphamoyl,
N-(3-methoxypropyl)sulphamoyl, N(3-dimethylaminopropyl)sulphamoyl or
N-(3-isopropylaminopropyl)sulphamoyl; and



10 G . 6al kyl, phenyl, a heterocyclic group, C3%cycl oal kyl, phenyl Cl1. 6al kyl,
(heterocyclic group)d -6al kyl or C3.gcycl oal kyld -6cycl oal kyl maybe

opt i onalﬁ&p‘g ﬁgtsitut ed on carbon by one or nore D an%F%'é’?’l’@?‘ﬁ’if sai d

het erocyclic group contains an -NH pggiLety that nitrogen may be optionally
substituted by a group selected- fromR, Eis a direct bond or -0-, -C(O-,
-N(Ra) C(O) -, 48@®4 or N(Ra) SO2-;:. wherein RRis 15 hydrogen or Ci1-6al kyl

and r is_0-2: IS¢z ] Vi | e f r m no, Cl. 6al koxy,
N ( C, 4al ﬁ%@é’ﬁgﬁgﬁhwwg% tcoﬁﬂ?é"aﬁon dI °%g¥§%%%§fgonyl am no or
benzyl oxycar binrybther aspect ofthe inventian,preféiteddinpyindsof the énveRfidriré hyone

substit ut on,carhon by one or re Ki.Kis selected, from hydroxy or

di et hyl angm,mPéﬁﬁg'&z‘ﬁ aﬁ*ﬂ?&?&*&?‘&fﬁ@%ﬁlﬁ sglt prangn I‘,"og‘Vd"&{yﬁ%ﬁ"rﬁf{:eut ically
accepsabierespl t or an in vivo _hydrol ysable ester thereof. Therefore in a
anot her additional aspect of the invention, there is provided a conpound
of formula (1ipapatheraspest eftheiguention,nesfered compoyyds gf the jirvention are any one

i m dazo[ i s Walood kS ~allR 1 SERh vi i oyl ; pis
071 30 PR 1CoR b phperiAbaepiy o Bnie S B v e B Q2P

N- ( 2- met thgteafri noet hyl ) sul phanoyl , N-(2-di met hyl am noet hyl ) sul phanoyl ,

N- ( 3- met hoxypt.oRy k. S l. 3-di.net hyl am no yl ) sul phanoyl or

N- ( 3-1 sopropy 5%6%&%%#% yW*ﬂﬁé%ﬂ?ﬁ%Xwgﬂ% OQ' 03139

- 19- 10 i Bxdinples 7)B9,0p5% ISBESSC6S, 68 ahd $6 areqhpin@lobiticalty dccetabiésaltior i 50

hydr ol ysablgd?ﬁt eaH?her et?lf. ‘lan anot her aspect of the invention, preferred
compound¥VRRYAHEsaPE SRt P e any one of Exanples 1-38 or a

phar maceut i c abrefbrrad SQRLOGH the IdddtioR kre@lbsk Whith Y&lath ¥ the bHSpdng o Bhfitila O

t hereof. | n another asRect of the invention, preferred conpounds of the

i nvent i ofP) ar &pharyacsicallyacceptabigsalishereafg or --a phar maceutical Iy acceptabl e
sal t-or an i NANJie? alpett oTtne3ARER ifvehfdn prb¥i@dsGProcess for preparing a compound -

15  of formula (I) or a‘pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof
which process (wherein R', R%, R, R%, Ring A, Ring B, m, p, q and n are, unless otherwise

specified, as defined in formula (I)) comprises of:
a) reaction of a pyrimidine of formula (IE):

. N L
R, Y
~ZN
R)g
20 an

wherein L is a displaceable group; with an amine of formula (IIX);

H,N.
T
®Y,

(LLLY)
b) reacting a pyrimidine of formula (IV): _ -



In a further aspect of the invention, preferred conpounds of the invention
are 10 Exanples 7, 39, 40, 52, 53, 55, 65, 68 and 86 or a pharnmaceutically
accept abl e ssd@1es7sariin  vivo hydrol ysabl e ester thereofrchicnbgssind aspects
of the invention are those which relate to the compound of fornmula ---- (1)
or a pharmaceutically acceptable salt i3gereof. Another aspect of the
present invention provides a process fog preparing a conpound 15 of fornul a
(I') or a pharmaceutically acceptabl an in vivo hydrol ysabte ester
t hereof - - -- which processvﬁ(R)s/\h ei 4, Ring A, Rung-B, in,
p, q and n are, unless other X eghfied dgq"medinforrrula(l))
conprises of a) reaction of a pyri ine O Ja(ll): - - NLY(R)D
N 2),,, A 20 (Il) wherein L is &displaoeable group; with an am ne
of-formula (I111): - H2N B (R3)p 1) b) reacting a pyrimdine of formula
(1v): h WD 01114375 PCT/ GBOO' 03139 -20; H NN //pp (Rl YE Nawth a
conpound of the formula (V): (R2),r, A (V) wherein one of Mand Qis a
di spl aceabl witlga compoindiofithe foendda ¥y is arrnetallic reagent Y; or c)
reacting a conpounds of formula (MI): H KHN ~N

Rz

5 \7
wherein one of M and Q is a displaceable group X and the other is arrmetallic reagent Y or

c) reacting a compounds of formula (VI):

H
HNj;:T(Ra)p

®Y),

(V)
10  with a compound of formula (VII):

wherein R® is Cy.galkyl and R is hydrogen or R;
15  and thereafter if necessary:
i) converting a compound of the forraula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



NH2 (R3 )P 4 (VI) 10 with a conmpound of formula (VII): 61 ~ Rs. O
(R2)," A (VED wherein R5 is Crdal kyl and R6 is hydrogen or Rr; 15 and

t her eaf t er'WP M H&Bessary: i) converting a conpound of thECT/EBMBIY( 1) into
anot her conpound of the formula (1); ,.i) renoving any protecting groups;
N . . -zé- . : X
iii) formng a pharmaceutically accept@dble salt or in vivo hydrol ysable
ester. WO 01/ 1B3s/dibjilaoetlitd ot kditable valuek for & ate fdr exungple; alhhloggiomdp, sui t abl e

values for L are for e le, .a | ogeno or . sul phonyl ox roup, for
exanpl e a SURRYY, ?‘YWBH';@%F\HE@%%W’W% '“@g?ﬁ}é?@-%?-qgﬂf"phonyl oxy
group A suj.shg,lab@mgy%\%geabl e group X is, for exanple, a hal ogeno or

sul phonyl group, for 5 exanple a_braono, iodo or trifluoronethylsul phonyl
group. A sui t af)suitahie disnlaceable gropp X is,ifer expraple.ahinlagero orsylpbenyl groupHoum an

or gano orggarﬁg - )2 or -B(Et)2, or an organotin
corrpou?d suc gg&%@a@,&gg’r@é‘?‘?ﬁa"%&ﬁ"ﬂ’fé‘gﬁ%‘%ound such as Si (Me)F2, an

or ganozi r coni uAsoitabbometdllic groiup &5 is/ foCleSampde; copper; dithiah L ami angamoberomyeagentl such
as Al Et2i an or hum ound such. as Br 0 rganozi nc
conpound &% é‘g@ﬁg@ﬂde bwem&@owgﬁwsgé&ﬁaﬁ@o"ﬁ%ﬁr. Specific
reacti on ofgafésilicon Sothfount sechals Si(Me)ia pani orgunsziftoRiufiscohpblutd/dich a9 ZieYy, adni di nes
of formula (11) and am nes of for a (l11l) mybe reacted, together: i) in

t he pr eseQE@RYFUrANLH WWE“‘E%‘P éﬁmﬂf’of‘“ @m&%‘%m%%ﬁgé%%ét one or
an al oholn skaRbziRToMbH@ARLcH s ZNCH 3F i or@inomBrcidy@BRmbbind e AFHFEION such as
tol uene or N-nethyl pyrrolidine, 15 optronally in the presence of a

sui tabl e Seecdfiqrsaction senshitions forithrabgsreectiges are aifellowss  hydrochl oric acid or
Ui {abl o Pl orybiafis SHORE AR il aHiERo AOmAREIIIS nilrd el el 07 [ (7 @
pr ef er abl y) in &fel prosenogof a suitable solvent for example a ketone such as acetone or an alcohol such
as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methyl pyrrolidine,
15  optionally in the presence of 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
ii) under standard Buchwald cohditions (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
20 palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzene or xylene, with a suitable base for example an inorganic base such as caesium

carbonate or an organic base such as potassium-t-butoxide, in the presence of a suitable ligand
such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a temperature in the range of 25 to

80°C.
25 Pyrimidines of the formula (II) may be prepared according to SCHEME I
NYL - ’
®RY Cross coupling conditions
\Y] + - i ~ZN L F > @in
M
(IIa)

SCHEME I



i1).under. standard Buchwal d conditions (for exanple see J. Am Chem Soc.,
118, 7215; J. Am Chem Soc., 119, 8451; J. Og. Chem, 62, 1568 and 6066)
for exanpl eWhI{IK¥Spr esence of 20 pal | adi um acetate, in RCTEBOGHY sol vent
for exanple an aromatic solvent such as toluene, benzene or xylene, with a
sui tabl e base for exanple an inorganic base such as caesium carbonate or
an organi c base such as potassiumt-butgxiLde, in the presence of a sui tabl e
ligand suGknedsin 8n80f‘1\bh§c(@'uﬁ\ﬁ£b¥dc@itﬁg%bﬁmh defiheldboRPid e othiétds &

tenperature in the range of rimdines of the forrrula (rr)
may be prepastaldic saswt Yiandefingd §RVENVE | N L (Rl)n Cross coupling conditions

M (Ila) SCHEME | ég;@g Reifde i nd Qis
a di spl aceabl e gCrrg%c%hﬁé %@ange @\% ﬂfeh 'rﬁﬁgff' @‘ﬂm IW&P%E?’ C
reagent Y axaﬁpk;mmédanubeiunﬁbx@belowupl i ng condi t| ons are wel | known in the
art. able c it Jnclud se de crr bed uynder b)

bel ow Wher e % ﬁ\m&? 8%(?@[2 ﬁ)‘?}l"% Kpa alse beor mul a

(I'l) may algepabd acévrdiR@ioSCHEMPIIMI ng to SCHEIVE II K is a surtable | eavi ng
group (for exanple Cl.6al kanoyl oxy), R6 is as defined 9bove is 0-4, R7
i's hydrogen or MKois agnifablejeayinggrmp ffor expmpinCigrlmeyioxp)s K etxaﬁéﬁfeetahosalmxy)

and R5 is ;ag4dRfish Q) m ? .3 yl

conmpounds of t he 15 ?‘ﬂ’o%g }IFI )Qlfrgngy %&%&%%@g&?éﬁg{g gﬂé‘; ) d§|EIVE 1]

WO 01/ 14375:sBefiyedBb®/03139 -23 HR6 tpn / cR !m6 Fiiedel Craft Aqgi at i on

Condi t'ﬁ‘)ns U %%ngﬁris pyrazolo[2,3a]pyrid-3-yl corpounds of the formula (II) may also be
prepared according to SCHEME I



N ~~y \ + R6 020' TIC(IIe) d ARs Rs (lle) (111, AQRs s i) NaOwe

R6 RS ~~)n::~SM UNRS -"NBUOHA 6 R ii) Mel / (R2). ORN N (119)

Naa& Fur BR&SK  scHEME |1 "Am VIO 01/ 14375 PCT/ GBOO/ 0REBGBIe313% O,\ R
y++ R/ HBO2/NRZ mA\ NN | (Ilh) (IXj) (I1l1) 1R6 RS

-23-
H Ki/ R6
%
®); /\g - 6
N Friedel Craft Acylation Conditions Y

N O, THF
(Rz)"()\m: : = A Y
a

SCHEME I



i) NaOB. A RS (RR NE6 R3 ~ -SMe BuOH, A2RR~- N RNii) Ml OR SMe
NaOwve ) BuOH, A SCHEME Il wherein R5, R6 and RR are as defined above.
Conmpounds owdwmrmarsa (11f) or (11k) may be further nodifiP€lGBod/BIIddUCE
conmpounds 5 of foiinula (IIn): NHZ2 N~ NOH (R) Y HNO2 NaOVe . n N
standard conditions ~I) N (110 BuOH, (Ilk) A(R)YmA (R)ymA (IIm (lIlm
SCHEME IV It will be appreciated by thosgq4skilled in the art that conpounds
of formula (11n) nay be additionally nodified by standard functjonal group
nmodi fication reactions known in the art WO 01114375 PCT/ GBOg/ 03139 -25 to
produce conpounds of formula (11) where L is other |eaving gRNeuwds for

exanpl e chl oro, rom), tosyl @nd syl. Conpounds of formulg (l1la), (1I1b),
(rte), (11d) L) agndfl(11[]) are rC|aIIy ~ \pl e conmpounds,
or they are +thé" or | gt andard 5

p :
processes known | art. b) Corrpoit}nds ofAformula (I'W§ Nconpounds  of
formula (V) may be Feacted together wunder standard cross_coupling
conditions. Exanp@my of these arﬁILn t he presence of a c &) yst, for
exanple, a netallic catal yst suc 6
tetraki s(triphenyl phosphine)pal | adi un(0), palladiun(l1) e¢hloride,
pal I adiun(11) brom de, nickel (11) chloride, nickel (1) br 10
bi s(tri phenyl phosphi ne) ni ckel (11) chl ofi de, t he presenge of ast tabl e
inert solvent or diluent, for exa r%"r% of ur an, 41} 4- gf oxan,
1, 2- di met hoxyet hane, benzene, t ol ueneg, 3

R! N
\\7/3Me S
=N i) Mel
2 OR
®), Y/ SMe
NN L. NaOMe
am -
BuOH, A
SCHEME I

wherein Rs, R® and R? are as defined above.

Compounds of formula (IIf) or (ITK) may be further modified to produce compounds
5 of formula ({n):

NH
N OH
_~ HNO, i
-~ ®RY,
NaOMe standard condltlons =N
aim >
BuOH,
1K
(1K) A ®).
(TTm)

(Ilm)

SCHEME IV
It will be appreciated by those skilled in the art that compounds of formula (IIn) may
be additionally modified by standard functional group modification reactions known in the art



xyl ene, nethanol or ethanol. The reaction is preferably conducted i.n the.
presence of a suitable base such as, for exanple, sodium carbonate or

pot assi untVeAVK3fat e, pyridine, 4-di met hyl ami nopyri di n@CT{GROEH3A ani ne or
nor phol i ne, and conveniently at a tenperature in 15 the range, for exanple
10 to 250C, preferably in the range 60 to 120C. . Conpounds of forrmula (1V)
may be prepared according to SCHEME V.26onditions as process a) (lla) +

(ree)y (1 Vlop@%%nﬂot@@%mﬁﬂlﬂg gﬁ) Wi lifotheYleaing gfRPIRE BxAldIY i8] | abl e

conmpounds, or they are known inthe literature, or they are prepared by
st andard bFQ.WR@% W in the art. c¢) compounds of formula (V1) and

conpounds of f e e i I.tabl e salyent
such as N-net hgfﬂgyélrﬂlgf ?\:(gllb)r%‘%é ﬁ(l):li), gﬁﬁt) hﬁ%clt)’qgt%’gﬁ? % r#g ie) %g? g?g "%en“{‘}%‘ée'?‘%m'g e of
100- 200C, aprilablecampgunds, or they akgewnin thé litefOE; or ey arepespated by istandudf er abl y

conducted in_ t r n of a suitable base such as, for exanple, sodium
nmet hox}sdepl(')orrlwﬁoq(élgg'fl(é%&g%&bonate. 25 Compounds of fornmula (VI) and (VI1)

are comebyi al Cympoimids offofmil® AV eidicompdindsiHE formala VK Ay Be tedcttd'@gdthdrer at ur e,
or they are £/re &;ﬁgd by standardproc' esses known in the art, or conpounds
of formul 40¢ F‘F§) Srorscoppling cprditions. Examplss of thesej ang in the presepgeaf agatalyst, bed f or

(I'11)  angorlekidiple,hahathiia BANst sich abtdtrakiri flﬁ%%%ﬁfeﬁpatu%ﬁmgﬁr tain of the
S O e pres

various ring substituents in the conpoun t invention may

be i nt r od dalladiveiIlsehioridey ppliadivm@Dibroridp nicke\d) coridenickelfH):bromidegener at ed by
conveRpi 0 : ' LBl cad i | - O] L medi atel y
00 01710 3 BBpHAGRbARRLoRIRHA AREkAC, Githe BBt bCIBNL fler Bl ol (120 °1
and as sudilueat,dorienathpid ¢efrahydrofuranpl, é-divxan, d 2pdimethofyethase, benzems)tdlwene, Such
reactions £ ' LN de,. fo ampl,e, J.nt.roduction of,

Cohot | T oo, HRahd SRLIT T R is pbersl i Bifesd 8 MeTRseotce e SeitBle o
subst i t uebise sudkl dsyfonéxaaiple, sfdivnbabonate@n potassiai xbonate) %ﬁndﬁnie, substituents.
The reage ::ﬁ'l}%f‘]ﬁ reactjon condjtions for, such progedures are wel] known

in the ch arpinopyEidine; frig A piomhofine, gndconveriently gt tempetagie in

react HenNs tleadgedor &Hapie 0o d56>C, ?:Qfe?iblﬁn'ﬁiérﬁt%e%%‘ P2g¢@i Nng concentr at ed
nitric acid, the introduction of an acyl group using, for exanple, an acyl
hal i de and Levﬁ@%ﬁ“{@%‘%@“%ﬁhﬂ%‘i%@@ﬁmm MEMNr Friedel Crafts

conditions; the introduction of an . ng an al kyl halide and -
Lew s acid (such as gmm H-um (mi)chl%lblmﬁ ofe & rocess i edgiyyCrafts 10
conditions; and the introduction of a hal ogen group. Particul ar exanpl es of
nodi fications SCHEME V

Compounds of formula (V) are commercially available compounds, or they are known
20 in the literature, or they are prepared by standard processes known in the art.
¢) compounds of formula (VI) and compounds of formula (VII) are reacted togetherina
suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the range of
100-200°C, preferably in the range of 150-170°C. The reaction is preferably conducted in the
presence of a suitable base such as, for example, sodium methoxide or potassium carbonate.
25 Compounds of formula (VI) and (VII) are commercially available compounds, or they
are known in the literature, or they are prepared by standard procésses known in the art, or
compounds of formula (VII) may be prepared by a process similar to that described for (If)
and (ITIk) hereinabove.
It will be appreciated that certain of the various ring substituents in the compounds of
30 the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately



I nclude t.he reduction of a nitro group to an am no group by for exanple,
catalytic hydrogenation with a nickel catalyst or treatnent with iron in

t he presencav@éttaydr ochloric acid with heating; oxidati ceTeaBeabiryl thio to
al kyl sul phi nyi - z>r al kyl sui phonyl. It will also be appreciated that in sone
of the reactions nentioned herein it may be 15 necessary/desirable to
protect any sensitive groups in the conpgunds. The instances where

protection ' st . | on
e known « SREEREYRl mERThEd ot 3yl APEIR HAChroRts Bbal oihe °
be used i n nvension.Buckreastions atdanciificitionsriadtdecfor Gfample] introdictiod 6fn see T. W
Green, Protective . Goups Ln Organic, § hesis, John W]ey ,and Sons, 1991).
Thus, if ré f%%%ﬂﬁ‘ﬁ’ﬁﬂtmgﬁrggﬂ? s&ﬁ?ﬁ‘%@ regfﬂoHor,e&@gp%éaygﬂmw hont gy
20 be desi rsft¥ubstibien® afd GGdatibh 6f GbQIRRnts TR EEeRE add¥8acki6R 64ridRidAs R Richoned
herein. A suitable protecti ngftg oup for an am no or alkylanm no group is,
mn

for exarfl eProgaqusss yre well kpown chemicalare Particwlariesamenles of eromatic suhistiiiomcet v |
an al koxyc %e%ﬁ inflhdHRe inHQ&ucﬁMrﬁtr@%rg?%% i BRERRY ﬁiﬁgfarcfeagfgxé; ?re bonyl or

t - but oxycarbonyl” group, an aryl met hoxy group,
benzyl oxy caintsodugtion afran acyl grouy hsing, ferpxathiple, ae acylbalide bahkawik acid {sectdepr ot ect i on

25 conditio f a QL ' r.oups .nece fily v with the
choi ce of péri'?)lpigg{"f {r’]‘g&ﬁ@’gﬂ‘g"&#ﬂ%‘?&@%‘%&?ﬁﬂ?ﬁi’ gl,e “éq?%‘}%w %?’b@ﬁ as an

al kanloyl grusaih glmn}kgﬂiahdﬂgﬂd Igwﬁumid:(léuohgls alﬁﬁﬁtﬁb 'ungﬁﬁmﬁﬁﬁﬁnm Flhﬁdalmﬁitsf Orl
exanpl e y _hydrolys wth g s'u'.ifable base su as an alkali . neta

hydr oxi &, ‘?"Bﬁ‘gg%gﬂd tée ’I“F?‘Hﬁcﬂ?ﬂ ?)fura hbaiﬂ’é?‘l?rﬁ“i”r?d?"&?“g"é examnles,of modifications oy v
group such inlfidethé reButws 68d MRS Youf FPANmTRY b BydoPsehlptef Qlatpcanpl e, by
treatment with a suitable acid 30 as hydrochl oric, sul phuric or phosphoric

aci d or trilpHgerstienvite a nickd catalystontreatmpntsith iy inthepresencepfdigrochietic as a
benzyl oxy cafROwiH hedfi Bxi RO ’allfyfé{x Elﬁrlm] dr ogenati on over
a catal ystaiscuch a%. %’gﬂ’l&ggiﬁéﬁ?gﬁ-carﬁgn, orlpﬁiéﬁigr?ea ne@i){mg%/th a Lewis WO
01/ 14375 PCT/ GBEO¥ill 3158 be appeetiatas that firosomesod theIrexctians anentioried bereinfit may lzacet at e) .

A suit e ' r | Aol £ ri VeI DO Qr s, .for
xarpl o 5 Rt Bitritle B ek by Mot Boled iy B cobips WU TR Ta o e

al kyl glm ne,prbtection isrepds arylb:][ﬂekih})leﬂdﬁg Suifblmeiods MPW]?"W iréluhmdfl tottiose. iA

sui tabl e pr ti roup f.or a r ox roup is, for exanple, an acy
group, for sg@ﬁ@%h‘ﬁg?fg C%HE%‘EF‘%BVF%E;%H%“@H@H Eseﬁb"e’c"ﬂ",ga“&ﬁ §#rdad oup, for
exanpl e bemsgsuibe (6 ill@fratiol ské TRV Greend PRIRtive Groufdia UtdaficdSRdYdis, IoHAWiley
deprotection _conditions for the above protecting groupsS will necessarily

vary with t#d Sersid)-dhus, ifseastantsinsluge gravps spehyas anting, cahaxysrdydraxy imay  gr oup
such aspan wldansi tegﬂP O inSb:0E B HEYRSE: ﬁfﬁ% iy €xanpl e, by
hydrol ysis with a{t% Itab iérbadsl(!al slgcﬁf as anma ali gergeliea ln'hydroxi de, for
exanpl e | i1t hi umAcuitahieprotestinggranpiforsan amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,

for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection

25 conditions for the above protecting grt;ups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycatbonyl group or an
aroyl group may be removed for example, by hydrolysis with a stitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Altematively an acyl group such
as a ¢-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid

30  as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis



10 Alternatively an aryl nethyl group such as a benzyl group may be.renoved,
for exanple, b hydr ogenati on over a catal yst such as gal | adi um on- car bon.
A suit abl eWBPUY“é'@ti ng group for a carboxy group is, for PEXERpE139,n
esterifying group, for exanple a nethyl or an ethyl group which may be
renoved, for exanple, by hydrolysis wth a base such as sodi um hydroxi de,
or for exanple a t-butyl group which mway-be renoved, 15 for exanple, by

treat ment avidifbr example iboon fuds(trifluciopdetatd) A Suigsbleiatterastivé piotedting grdupiféralor oacet i ¢
acid, or far exanple a bepzyl group ich may he renpved, for exanple, by

hydr ogena®PBRIY 35Y8Q Brqup i, for Gxamiple, a phthaloy grouy yyhich sy beremgred byteeatmest ect i ng
groups IMaYyithGn afTakeik, Rr eRdpI6 ' e of Wiih Rydiidaies! S using

\ @inieRijtafithoprdpIfithine] of S
conventional techniques well known'in tk?g&chemdgal art” 20 As stated

her ei nbef or e t AcuiithigRratselinggrguprfexia hydraxygrqnp ds; forexample,aniacyl grawsfos s es

anti-cell - ' ' t i - Lyty which is

bel i evgd te 8 rl%éﬁ&l?#g%%ﬁ%s&&i%%%ﬁﬂ%&pag? %}W’h’e&@%mound.
These pr opsimethy groawp, orexagplswezyl. Therdeprotentidnaonditiomsfot the apovapesiestig set  out
e o o By oS R e ey B i S

Oi t hi ot hr gtoup lsudidSkn kikarfdyEoriah ARSyD Brotip! b P By tembled) Firdganiple, whgm wither €
tested in an in vitro kinase. ass in 96 well format usin 0 Scintillation
Pr oxi ni tyaﬂg'éaﬁ’l}mcb% &e h@ﬂﬁ%f%ﬁpkélﬂ“%%wg%hﬂﬁ%ﬂ%or ation
of [y183- . : .

Ret i ngbl asa]tltg&ng pr ot ei n@eﬂ%- %E) .Eladn%% welE m%gsﬁ(g‘%g’dét he g})efr%)(’)und to
be t est edhydipeanation qver Tyaalyshiveh agpalladivm-onaghpn 4375 PCT/ GB0O/ 03139 - 28

i bitor cont 1 e rotp TN feftory ok s f Syl 3 SR gip T
CDK2/ Cyc! for eEample & mettiy) onzaeihyl grdupwhichmay herennived) éprenstaple, bydydmiysise
oct L) ol bR S RS M50 Sl 2
0. 14p@5  (or-eRanplp, bideanmhtweithian zit) forleadniple an orpamidavid such Bsifriflabloacetiod t he
R RN e e O VTR R R
(0. 8my/ weblerafcafdlysd sittnas palladium-on-carbon. : ~
The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.
20 As stated hereinbefore the compounds defined in the present invention possesses
anti-cell-proliferation activity such as anti-cancer activity which is believed to arise fromthe -
CDK inhibitory activity of the compound. These properties may be assessed, for example,
using the procedure set out below:-
Assay
25 The following abbreviations have been used :-
HEPES is N-[2-Hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid]
DTT is Dithiothretiol '
PMSF is Phenylmethylsulfonyl fluoride
The compounds were tested in an in vitro kinase assay in 96 well format using
30 Scintillation Proximity Assay (SPA. - obtained from Amersham) for measuring incorporation
of [y-33-P]-Adenosine Triphosphate into a test substrate (GST-Retinoblastoma protein;
GST-Rb). In each well was placed the compound to be tested (diluted in DMSO and water to



A -PVT SPA bead (Amersham)), 20pM well of Anti-d utathione Transferase,
Rabbit 1gG 10 (obtained from Ml ecul ar Probes), 61nM EDTA and 50mM HEPES
pH 7-5 cont NOA43750. 05% sodi um azi de. The pl ates were s@ETGBOKINIP
Topseal -S plate sealers, left for two hours than spun at 2500r pm 1124xg.,
for 5 mnutes. The plates were-read on a Topcount for 30 seconds per well.
The i ncubation buffer used to dilute thegenzyne and substrate m xes

cont ai ned Spbtlbanddhitions) khd inoonsTveNb Stk rodéBVitig 4s éﬂﬁm%&e@h:wrbr 0
vanadat e, 100pM NaF, 10mM "Sodi um G ycer ophosphate, BSA (1nmg/m fi nafvgs Test

substrate I"ﬁathlé“’% Lonly part of the retinoblastoma protein (Science

13!, Show i 235%@%@%@@%@&%&@?kSt e R Gppend ™

retinobl astanmzgae sty %mmnmmw&?ﬁdmbmm thérP20ul of
retinobl astoma plasm d ATCC RNL) was performed, and the sequence

cl oned itht % W’ﬁ@gﬂiﬁmﬂ’&:@mw@%ﬁﬁﬁﬂw omm ank0.$4uCene 67, 31
1988 wh t I
e 14 gondy I OB Wehfinl ATRElc Ut S b b BNO BRI Bt 1 01 0
cl eavage - gehtpithesdndubadied fineumemperatife fBi 60 minbfes.whi ch was used to arrpl ify

ds 792-929.. T | oned to pGEX 2T

et nobl ast o 783admell i imaateid B sppeniins conpme (SbReARer Bt (B 21

(DE3) pLysa.peml sﬂm&agmol RROpNARM Gif Rhf-GltRhBRS TRRshreeRA aﬁ%and
i

purified as follows aste was resuspended in 10m /g N buf fer
(5omv| T4 s (phfaiped;fram Malrcslar Resbys), SHAMEEREA a0d 50mMHBRESAST 1.AxewniBiEg | ug/ i

| eupeptin, dox3/ b %?,& dnin and 1 ug/n pepstatin) and sonicated for 2 x
45 seconds per 100 onbgenate. After centrifugation, the supernatant was
| oaded onto a ldhtplgteawamhbm&mw&plmedm, lv@fdblwdhd}ﬂSﬂxaCﬁﬁﬁBOO’ 03139

weshi g w CORPR LG S, Bl in Mgttt sl Senplisprt vt
PNSF, I I ug{jm | eTheficubation buffet mledt&p‘thﬁiéme mﬁd;ﬂd@bsrﬁaf)enﬁnf fed@hmFﬂkd?mr otein
was el ute educe U i,n_ki nase buffer ractions
cont ai nltsng M#y’é @%‘“&kg@ﬁgmg 00pd Sediym yanadate, JOPMAVAF, E0mMai nst
ki nase buf fR3fiumlGRcdrbpidbphte § g,g@l ysed by Sodi um Dodeca Sul fate

usi n

( SDS) PAGE (Pol yacryl am de’ gel 16% Tri s-d ycine gels (Novex, San
Di ego, USA)Iestsgbstrateand C, cly in E

In this assay only part of the retinoblastoma protein (Science 1987
Mar13;235(4794):1394-1399; Lee W.H., Bookstein R., Hong F., Young L.J., Shew J.Y., Lee
20 E.Y.) was used, fused to 2 GST tag. PCR of retinoblastoma gene encoding amino acids
379-928 (obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the
sequence cloned into pGEX 2T fusion vector (Smith D.B. and Johnson, K.S. Gene 67, 31
(198éx which contained a tae promoter for inducible expression, internal lac I? gene for use in
any E.Coli host, and a coding region for thrombin cleavage - obtained from Pharmacia
25 Biotech) which was used to amplify amino acids 792-928. This sequence was again cloned
into pGEX 2T.
‘The retinoblastoma 792-928 sequence so obtained wiis expressed in E.Coli (BL21
(DE3) pLysS cells ) using standard inducible expression techniques, and purified as follows.
E.coli paste was resuspended in 10ml/g of NETN buffer (50mM Tris pH 7.5, 120mM
30 NaCl, ImM EDTA, 0.5%v/v NP-40, imM PMSF, 1ug/ml leupeptin, 1ug/ml aprotinin and
lug/ml pepstatin) and sonicated for 2 x 45 seconds per 100m! homogenate. After
centrifugation, the supernatant was loaded onto a 10ml glutathione Sepharose column




The open reading frames of CDK2 and Cyclin E were isolated by reversse
transcri ptase- PCR using HeLa cell and activated T cell nRNA as a tenpl ate
and cl onedPAVY3™10 the insect expression vector pvL139ZCPGHUI!®EY from

I nvitrogen 1995 cat al ogue nunber: V 1392-20). CDK2 and cyclin E were then
dual Iy expressed [using a standard virus Bacul ogold co-infection
technique] in the insect SF21 cell sys2®m (Spodoptera Frugiperda cells

derived f (nmmmmmmh,umami aﬁdmasﬁedhwmm gahilt'lqﬁasal | abl e).

Exanpl e p e provides
~details o g%ﬁ@&ﬁé‘%‘%ﬁﬁg WMQ’& %P&Eg@gb F'Q‘(‘ 1gupeptimo + 10%
FBS(TCS) 1y na%rs’ﬂuuﬁaﬁu Tug/tiFpeb#tatin Ul prétéih Vb elafd Milh SdniNg redaadplutithiols ©f
Cyclin E & . SF21 cellslg@ownmaroller bottle culture to 2.33 x 106

cel | s/ m dkipasgbuler; %ravtml}e ping GST;Rb(TR2-927) werepepled and dialysediovemizhk 10E6
cell s/ mg!}s at 28C.
After %Idaé E&Mﬁ éﬁ&épﬁﬁemre uﬁ‘%jbe)gﬁb ang%hée‘éhés\'}tﬁmgge )rom2
bottl es fW@olw@m@&eb) ugiog8-16%| TristGiycing &Nover; ISai DieghdUSA). t ur es wer e
then. inf n\a/idc.t e dual viruses at an MJ 3 for each virus. The

Vi ruses Met her before addition to the cultures, and the
cu:ctures Zﬁ rghctuﬁe&ebaam]gﬁhmffoﬁ¢maﬂmﬁah ﬁmvk&éat_srlﬁ%ddgy@lefs%l Ihrs ) post

i nfection the itres.o ul t vva.s Y, e total ce count at
har vest wiEUSErIR{as E%“&Iéi(’il‘%‘?"ﬂﬂ‘ e Péfmﬁgiwsmplgte%ﬂen@daw out at
2500r pm ﬂ{’aqnd&trbipmﬁ&oe&okgvam (SBHRhddUREn BwiiroBen 1995%2(108he ndnes- The

super nat ant was di scarded Partial co-purification of k2 and Cyclin E

Sf21 cel | ¥Y1323-20)r €BE2 gudepctin Eware thes llfﬂw%nresegtﬂﬁlﬁmpistgnmsmg 10nM Mydl 2,

:DWBYIF, DH) g%ﬂﬂ%m P%Ereﬁ%%%%gbm%%o 1u|g117!§} ﬁﬁﬁ%ﬁ“bﬁ’ anof“%ﬁ% Nar m

apr ot i ni nypellsrddrivedifrogeovasianitissue ofxheFailAmey Worma = tadmneSally ewilablelgeni ser .

After centrif i t ant was | oaded onto a Poros HQ M 1.4/ 100
ani on exc e 8&1011_ lﬂﬁ%&ﬁ ms, Hertford, UK). Cdk2 and Cyclin E wer.e
coel uttdd at t'[iheﬁoﬂgﬁimgﬁngnpi&pmvﬁldddtﬁh@ftbgpaﬂhamnc(fﬂymmﬂlmmsmffer

by west er RGO Tode RS NE] « Brdvoeii i 4T ek ol biieed " Sanca
Cruz Bi ot @itlsfCygln E@CDKQr ni a, US) By anal ogy, assays designed to assess
' nhibition of gDK4 grown ma mﬁerbottle culture to 2.33 x 10° cells/m] were used to inoculate
10 x 500 ml roller bottles at 0.2 x 10E6 cells/ml. The roller bottles were incubated on a roller
20 rigat 28°C.
After 3 days (72 hrs.) the cells were counted, and the average from 2 bottles found to
be 1.86 x 10ES6 cells/ml. (99% viable). The cultures were then infected with the dual viruses at
an MOI 3 for each virus.
The viruses were mixed together before addition to the cultures, and the cultures
25 returned to the roller rig 28°C. .
After 2 days (48 hrs.) post infection the 5 Litres of culture was harvested. The total cell
count at harvest was 1.58 x 10E6 cells/m1.(99% viable). The celf§ were spun out at 2500rpm,
30 mins., 4°C in Heraeus Omnifuge 2.0 RS in 250 ml. lots. The supernatant was discarded.

30 Partial co-purification of Cdk2 and Cyclin E
Sf21 cells were resuspended in lysis buffer (50mM Tris pH 8.2, 10mM MgCl,, ImM
DTT, 10mM glycerophosphate, 0.1mM sodium orthovanadate, 0.1mM NaF, imM PMSF,



constructed. CDK2 (EMBL Accession No. X62071) may be used together wth
Cyclin Aor Cyclin E (see EMBL Accession No. Mr3812), and further details
for such as¥3®/1497% 10 contained in PCT International Pulpcramnd/ensiNo.
W99/ 21845, the relevant Biochem cal & Biological Evaluation sections of
whi ch are hereby incorporated by reference. Although the pharmnmacol ogi cal
properties of the conpounds of the forrrub _(I') vary wth structural

change, in Vi S8 v ctin f the rpla (1) may
be. " dernst rapa tepBitl sk e B0 SAGEA S dnd Horidd ARAIRS ek HFs |G BhaBied | 1T
15 When t esthohgemiser.veften bentrifugation,the smperastant wals lbadddicaito a Worbs HQ/M 1a¢100vi ty of

Exanple | 1 _ was neasured 50 .= 0,19 t 0 anple 12 as 1C50 =
0.17M The i“ﬂ‘°9i°§%“ﬂ%ﬁﬁ°5’ﬂ’&§8#3‘ K%%%ﬁ%ﬂglﬂg%faﬁ‘hén‘épgﬁwfﬁﬁ%ﬂMH may

be assessed thybeghinihp@ah 0-1VERRCY gitdédsn gﬁﬁﬂmﬁnﬁys 54 AR Bidnl On Of
cell growth andegassessi ngmgyt ot oxi (t:ﬁuzfnl O Inhibit i%‘ﬁ%‘*&’gﬁfd’g?gﬁﬁ’ maybe

nmeasur ed Sby celugmolnes La-eJutign;was checkest teridotsing e pnti-£dk? et escent dye

t hat stains 'Q‘é@? a&ﬂ;‘é agﬁa ' y! ' of anmpunt of
protein (i .ea.%c I r[s)? I'n gﬁe L%‘%eﬂgoygf%gk’%ﬁ%gfgg%}%& atus of the NC
preclinical anti Byanaliogy, absaygdeignedioanssessiphibition of CDK4 atid GDK Onmglbe 10: 1- 12) .

Thus, the fallow j id ' L.nhi.hi f |
SK- UT- 1 Ioand K- UTJP e cel IP re JI d to at?ach ove_?z? ght fhen
i nhi bi tBP c SApAEFdin: ﬂ}gt%ﬁ@a %%Pﬁ?sw@gﬁém the releyiqut Bigchemicad &nym
concent it | Ghol6icat viNRien ietivls of Abichabd Inkenp idbiBoied bpRsRUEA. 1O gl ve a

value for cells before dosing. Cells were incubated at 37C, (5% CGCs) for

three days. 30 AAlthoughghepharmacolegienl propertignaA thepomaeindsiofithe fonpubiBivey to a
final concery; H:%:a? % . ' 4C.for 1
hl)ﬂ?, t he Sl%g%nat an Jhr?‘g%b%lgéy Jgﬁ?qﬁ%ﬁ%ﬁgﬁsﬁﬁﬁgﬁggﬁ ?ﬁﬂ??ﬁ&% r“.layRF ter
dryi ng, 100rem&GidBaiely at [CQ.céficetiRffionsoriddsaadethe eange2sdhpMwdnmtided - - -------
------- 01/ 14375 PCT. 0/03139., -31- fo .m.nutes . at 37C. Excess SRB
was remiVed and gﬁ‘»@n ﬁFtﬁé %&Aﬁ’é’ﬁ%’&“ﬂ“" Wé&%@gg lﬁtgry ity grExanpisdl o

br ot ei n_Was vapkiélildd ST 2 010/ the it adipd sblegke0.17 @i S0 m nut es at

%8
room tenperature. The .were read at 540nm and the concentration of
i nhi bi tor causi n§be e pethvityf the porepoundsonfithe present invertioninaydbefasssssed by eni - | og

Compound 1 hER Ry BRANEE KirFiadiflefy Elaiin BRBRREBCR sl EORERI "1 0T Thie
cel s were pyatowigitnt the start of the experinent gave the value for
20 Inhibition of cell growth may be measured by staining cells with Sulforhodamine B
(SRB), a fluorescent dye that stains proteins and therefore gives an estimation of amount of
protein (i.e. cells) in a well (see Boyd, M.R.(1989) Status of the NCI preclinical antitumour
drug discovery screen. Prin. Prac Oncol 10:1-12). Thus, the following details are provided of

-
ot
=

measuring inhibition of cell growth :-

25 Cells were plated in appropriate medium in a volume of IOOmI in 96 well plates;'
media was Dulbecco's Modified Eagle media for MCF-7, SK-UT-1B and SK-UT-1. The cells
were allowed to attach overnight, then inhibitor compounds‘wefc added at various
concentrations in a maximum concentration of 1% DMSO (v/v). A control plate was assayed
to give a value for cells before dosing. Cells were incubated at 37°C, (5% CO,) for three days.

30 At the end of three days TCA was added to the plates to 2 final concentration of 16%
(¥/v). Plates were then incubated at 4°C for 1 hour, the supernatant removed and the plates
washed in tap water. After drying, 100ml SRB dye (0.4% SRB in 1% acetic acid) was added



toxicity. Typical 1C50 values for conmpounds of the invention when tested:-in
the SRB assay are in the range 1ImMto 1nM 10 Accordin a further
aspect of ‘Yﬂé Vi4Pention there is provi ded a pharmaceuti ?SF Bﬁ%‘mﬂ?& tion

whi ch conprises a pyrimdine derivative of the fornula-M or a
pharmaceutically -acceptable salt or in vivo hydrol ysable ester thereof, as
defined hereinbefore in association w3th a pharnmaceutical |l y-acceptabl e

di | uent orfoﬂwmin&fesameomj&cegsmmbidaahdm%@mswshédhﬁ Iimiéeﬁﬁicml there
S prOV|ded ceutical 15 conpaqsition which conprises conmpound of
formula (I3b “g&%%'e@msé@ﬂb‘y“&deéwrwf%ﬁm akenfqr%mnyfem ysabl e

est er therrg&il,t élm%ﬁw&f%ﬂmem%am %gir%n"ﬂﬁtﬂu?lto(gn uﬁ% be in a

pharmaceutical | y-acceptabl e diluent or carrier e composl
f orm sui taﬂQI‘Vemhrbmomoagrowﬂwm dstermined fromfasemelogphit of mhxbator ¢ombéntatior capsul e,

for PACNUELAl oloBhBi! A ORGP bl BACMTuced RS AR TOMEy 1 vlgw

i ntramuscular, tranuscular or
suspen3|orthambsanmdlwhmlhemmWemlatadlataﬁmmsﬂthﬁxpeﬁmaﬂgwemeﬂilﬂ@ﬁ or cream
or for rectal. adm nistration as a suppository. In general the above
conpositi i y be prepared in a conventional manner using conventional

exci pi ents. Thwwwlaﬁ forebhipbuhds bf th¥\inventiof WiBh tevteld tn e SRBIasdaGafed 10 a

war m bl ooded 25 aninmal at a unit dose within the range 5-5000 ng per square
met er bodyn thegengefimMits laM.nel , i.e. approximately 0.1-100 ng/kg, and this

nor mal4gy provi g‘%&rgin%&ea{ é*taél%*+9‘ﬁcon¥=%“ﬁ§?§$l§r§“d°ffuﬂ' t doae form such

as a tablet or capsure w of
active |ngbmﬂomdnwtﬁcleéoafpmbé53apyndﬂdﬁwdddwmelom%ffmﬂmoﬁﬁ 1-50 ng/ kg is

The hoos " ehadmstcntlyRersablesl o o i g Boe SihHéreot o s herrbtie ©
e NnosS
severity Qﬁaésbﬁatiokﬂuﬁ&&%h%d&&ﬁcﬂ@ﬁo@@btabf&di%ﬁi@%ﬂﬁeﬁ he optinmum dosage may

be determ ned hy the E}raotltloner who is treating any particul ar patient.

According to aArerrdip {2SReEL Q H@‘EY@&%@‘WME’HMPW ticabr ovi ded a
conpoygd %mmx&}{v&rﬂamnmlésmp@ﬁih%?fomﬁ& (D)6 4 fHathdRu ¥a&5gtﬁ)
sable ester ereof as

pharmaceutical |'y accept abI e salt or to vivo hydrol

defi ned heéalepiinaive hzdrplagabtpspeter ﬂle&oﬁrﬁ drfigedhereinkeforainassosiationwithanan or
ani mal bowg%wp that the conpounds defined in the
pr esent vent 1 on ra ar ITB.CEUtI cally acceptable salt or in viva
hydr ol ysabl e eﬁhewmﬁoenemfn,ay be in adfbfme aitifable fmrmlrdl adxymilm'au&x, iforteximple asa
,E ﬁgf Ir ((::g:<| tabtdt %lr LJPEJIQ tf&roprﬁre% mjgduo%nglnd e\FCEl usl, gubcn‘i:‘\tatlle%\\{se;\ gnt}a&ugtzr ll e from
20 intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.
In general the above compositions may be prepared in a conventional manner using
conventional excipients.
The compound of formula (T) wﬂl normally be administered to a warm-blooded
2.5 animal at a unit dose within the range 5-5000 mg per square meter body area of the animal,
i.c. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually coritain, for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However
the daily dose will necessarily be varied depending upon the host treated, the particular route
30 of administration, and the severity of the illness being treated. Accordingly the optimum
dosage may be determined by the practitioner who is treating any particular patient.
According to a further aspect of the present invention there is provided a compound of



I nhibitory properties. Accordingly the conmpounds of the present invention
are expected to be wuseful in the treatnent of diseases or nedical

condi tions WA al one or in part by CDK enzynes, i.@CTidBeo/anspounds
maybe used to produce a COK inhibitory effect in a warmblooded aninmal in
need of such treatnent. Thus the conpounds of the present invention 10
provide a nethod for treating the prolifgration of malignant cells-

characteris kYN RL1i.0n Of . en s, i,e. th onpounds may be used
to produce g\%fgn ““-r@’gﬁ#@?&?ﬁ%@%ﬁ%@%ﬁ%@&@?@ﬂ@“@?‘ BEFQPEBS'/ t he

i nhi bi tion défieDKereinbefore for wze Omettoddf tichtmentvf @RiHufian bbanifl b6 .
possess a W de rﬁn??gwo% '-cancer‘a‘@gﬁé}ertie -m CDKs have bg)fal%&ih&rrgﬁ’}{ cated
in many comon HE Ef%tsfh%‘i?w iped e presrgt BY@lien, or g ung, col on,
rectal, st opiitacchfoally Beftiile siMl i #iftho byBRIGHHIE ot MbredY. 3hd AoMRLER Eyctel NUS 11

i's expected that a c.onBoung of e dnvention Wl possess anti-cancer

act i vi t y5agihibitorsi(pntiseell proliferption agents)swhich praprirtyiiobelieyedde arsg fohretheir @DEonpound
of the pres ; | AN A ' range of.

eukacn as, RS, dico mBOARESgRalasSE Yt 3l B B s anc
sarcomas i nusefid nthe treappbntaf distdses or medical chnditiony mediated ibhe oringapbyCDEas. | n

particul ar such co unds of . the.invention ar . ected to slow

advant ageougwmf‘%éggﬁeom°mdﬁﬁwws ﬁ@?@‘@ﬁ?m{)mﬁﬁf’ﬁ R s of, for
exanpl e, t heafwblodedRhidfs in nepd 6fsucH Keatrhénll Thudhel cSilipdind\THR: RAehtligveh@éd Y
such conpounds, of the mven&géﬁn, er a pharnaceutically acceptable salt or
in vivo .ydP’Swgéﬂ’r og fordyeaty %UP!‘ crpien ofgyabigeant erlls shargqtrised bitinkibigenef h of
those pri macpKedeyhacy, ﬂfé%mﬁﬂlnﬂ&jmﬁﬂw E&t_o\e!mcﬁpe & fiti- R AogtivalefEe th CDKs,

especially those tunours which are significantly dep ent on s 25 for
their grow medinted alonaerdn parhiy thelinhiition of ERKmSuch a compannd of therinventionfis t he

col on, breag,#pm i Wby q glﬂtﬂ;: | &pi e[ expect ed t hat
a conpound o ttﬁcg{o%rﬁéesg%sﬁatm%iﬁ{/&g tron \?\ﬂ%% possess g%ﬁ%#%%é{élglﬁﬁg%%t her
cel | - prol i fmasydommanibumas eancemn swchwas Bekaemizpad bfeast) lnsg, colo,@ect, stinfich,S

I ncl udi | eukaeni fibroproliferative, and differentiative disorders,
pSor i asiqltcé], P‘ﬁ%uﬁ’aﬁ%ﬂﬁ%@@f’m %ds?,v%MO_ “ség’ﬁ&’f%ﬁﬁﬁ‘aﬁﬁmwg?ﬁﬁe acut e
and chroni cineeioh oflbpdsiess antibdahesr astivity agaRE heselcRice Bis in additnl expeckedthA NOSI S,
aut oi mmune di sease‘f‘i‘r cute and cghropjc inflanmati on, bone di seases and

ocul ar di se3&EPRPY of Peprrival inyrrden willnogtersastivty aganst pganpe of lenkagmias, |
PCT/ GBOO/ 034 a8hoid ﬁliﬁ%ﬂﬁe&aﬁﬁ%ﬁh tﬁﬁoﬁ?’ i&cﬂﬁcﬁtﬁﬁﬁﬁés afd sdrdbimal 21\4?9665 Qibnlafere is

provi ded a conpound of the fornula (1), or a phannaceutic y acceptabl e

sal't or in Welseckidney prosise endepamerpasiIhpatiowlar such compbimds of the inventisataoy e f or
e o T AT oyl o A P A 7 7,
defi ned example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the -

invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are

expected to inhibit the growth of those primary and recurrent solid tumours which are

associated with CDKs, especially those tumours which are significantly dependent on CDKs

25  for their growth and spread, including for example, certain tumours of the colon, breast,
prostate, lung, vulva and skin,
It is further expected that a compound of the presentinvehtion will possess activity
against other cell-proliferation diseases in a wide range of other disease states including

leukaemias, fibroproliferative and differentiative disorders, psoriasis, theumnatoid arthritis,

30  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.



5 hereinbefore in the manufacture of a nedicanent for use in the product l-on
of acell cycle inhibitory (anti-cell-proliferation) effect in

war m bl 0ood¥QUM3Tal such as man. Particularly, an inhi BFT’&BW‘@F?’ect is
produced by preventing entry into or progression through the S phase by

I nhibition of CDK2, CDK4 and/or CDK6, especially CDK2. According to a
further feature of the invention there3ss provided the use of a conpound

10 of ‘the fOrWh&dcbdrdmgtothsmcmm'vmbhme&dﬁﬂbm&lecé‘tﬁ}idunobftiha vivo

hydrol ysahl e es er eof defi er einbefore in the manufacture of a
nedi carren?m?"o‘ﬁ‘ 8“?'? “‘t"%@&ﬁ‘r@éﬁ%f oY Yd(‘§ blg extertbereal, #nd
| eukem as jefidel HeRitfbeford fBF ke ay £ midaridt! £ ¥ s8 bf ¥ Gnibodd Si8he fo gﬂﬁlﬁﬂgas' S,

rheumatoid arthritis, Kaposi's sarcoma, haemangi oma, acute an hic
nephr opat Bf 2 pharmagenticaliyracceptabie salieriiie vive hydrolssablerestet thereef, esdefined aut oi rmune

di seases, cul ar

di seasgs \l/lmgt'(té gfg% na r}{i/aglgfsfle '%D?&ﬂ%%ﬁﬁp&ﬁé&é@? o%&%ﬂ%‘f’ifélp%)ﬁ r feature
of this aaﬂnintorpﬁanﬁx-bdl—pmhferutmmhﬁ'euana ‘wesmiblovdedisnimal sudstedshmﬂt Paticylirigluci ng a
cell cycle L |t i ferat on effect in bIooded
ani mal , W‘hg’g %Tcx % é‘é‘:&ﬁg tgggxﬁmglcgtgx B’H‘Bﬁgﬁg\g‘s@ép aseb

adm ni stemhmgudxpoﬁ(mm mnmnd/oamm:[e‘,e@um@mmnt of a corrpound as defr ned

i medi ately above Part i cul arl an inphibjtory. 20 effect is_produced by
pr eventing ent A§eoFdipgtos furth %&aé!%?%etWF‘HHQﬁhWPQW%‘EW f aeampopndn of

CDK2, 16DKGr @B férful @9 <6r a fhiaRfsckdtichity sokRablé itk # 26b IRRRY feaxstéestéetﬁ&ea}f the

dose required for t therapeutrc or prophylactic treatnent of
parti cul aps defingd hereinbafere in the mapufacture of aimedicaraent foras¢ inythdrreatraenit oficateqrendi ng

on the g%ng t{ngoglgste 1 grafr]aguﬁgrgﬁ%h?e%vg &tﬁue&rtuaeg,stﬁa&s,}%xﬂ%érst y of the

illness b ose |n € kange or ex 1-100
nmg/ kg, pr dteematoi@ar&mﬁﬁl Kagodi'g sarcome; haguapgivmaicate@hE chrohic nsptwopatide | vi ty

defi ned he e| nhef be, applied as a.sal e t.herap r involve, in
addi tion ? ﬁg ]c??&é'fs ’ﬁ‘tf%t?ﬂs’o‘t\”“&ﬂ‘é‘“ ‘II’ ’e%&%ﬁ@?‘%éwt ances :
and/lons tlﬂ%ﬁbﬁbcﬁﬂﬂfbaﬁﬁéﬁh@bdﬂmﬂfs@&bﬂﬁhhmﬁﬁﬂvbﬁeﬁﬂﬁ%ﬁﬁﬁ@h by waydoflthe
si mul t aneous ugntial_ or _separate adm nistration of .the individua
conponent s of 3?{2? ‘SP%Qt"rPé‘mer fea ‘i’ttglt“F %B"%ﬂ}@&‘lelmﬂflﬁg?

nor mal  pr ettiod fort p@odaa a cEIPERicimibitity Safnnweﬂ.fpanwinohpem i?fa &a&ﬁﬁtw&t&a to

treat each patrent with cancer. In ne oncol ogy the other conponent(s)
of such c&mmal sch as mensinaead of such reatmentwhish coraprises ddministering toispidianimal

treat ment a0l efrlcRedahiGinebNRRIPEEd R eftfed iMiclikicl/ibéve, BirlicdiRRah Rhisitory 34

surgergé radi ot herapy or chenot herapy. Such_ chenot herapy nay cover three
te

mai n gidect isprodyred bynreysaling catry ite or progressionilpughdhe S phase by inhibition ofr y
agents t hébl@bbﬂyanWCﬁﬁgeesB&mﬁ&fdrﬁ{fm mechani sns from
As stated above the size of the dose required for the therapeutic or prophylactic .
treatment of a particular cell-proliferation disease will necessarily be varied depending on the
host treated, the route of administration and the severity of the illness being treated. A unit
25 dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.
The CDK inhibitory activity defined hereinbefore may be applied as a sole therapy or
may involve, in addition to a compound of the invention, one or inore other substances and/or

treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate administration of the individual components of the treatment. In the field of

- 30 medical oncology it is normal practice to use a combination of different forms of treatment to
treat each patient with cancer. In medical oncology the other component(s) of such conjoint
treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be:



t hose def.ined hereinbefore; 5 (ii) cytostatic agents such as antioestrogens
(for exanple tanoxifen,torem fene, raloxifene, drol oxifene, iodoxyfene),

pr ogest ogenW@ éiom3mxanpl e negestrol acetate), aromatase vcwwBroAnss (for
exanpl e anastrozole, |letrazole, vorazole, exenestane), antiprogestogens,
anti androgens (for exanple flutam de, nilutam de, bical utam de, cyproterone
acetate), LHRH agonists and antagoni st é‘(jor exanpl e goserelin acetate,

| uprolide), .ok, ik t 50c- di roreduct ase (for. exanpl e
finasteri deﬁr%%@%%a i S Hﬁ%oﬁe}@&%‘%p e%%efag’wégf?ﬂef @&e&a&xﬁé ries

i nhi bi tors bftherapemtic ageat:at and i nhi bitors of urokinase pl asni nogen
activator ceptor functi.on)., and inhibitors of growh factor function,
(such growt hf f ac‘?%?tgel be (54 %ngageﬁtﬁ W@r?‘ghyélf"e‘l"g‘fwﬂgﬁﬁx%td“i‘fhm fret or
and hepat octhose dpfined Herdistiefé; such inhibitors include growth actor

anti bodi es, ﬁgrowt h factor receptor antibodies, tyrosine kinase inhibitors

and 15 s®ri {8/ t rtostatieagerts suchas antioesttogens{for examplg tampxifen,toremifene,
antiprolife ' Efgﬁ)eo j ' ' f s, used in
medi Eal onco E)%‘)%a%&dg aéiogﬁ%){f %ﬁg g%%ﬁ‘%%% (ﬁ}%?i@%h e alﬁg@%r‘gf@%mﬁ ke

met hot r exat mhibitds ({for epynplavindstroede, létkagols, votazale cuemestdne), mtiptopestogetls,adenosi ne
anal ogues, c¢yiosine abi nosi . antitymur, ant.i biotics (for | e

ant hracycl i ﬁ%@nﬁ?ﬁfﬂs %&%‘?ﬂsﬂ%ﬁﬁ,}"‘%ﬁ‘ﬂ%ﬁm‘gﬁ }“%‘EW@%FWYQ@F a&ﬁtﬁtei%i cin,
it onyci n Cagoflia® ahd\aitasdhists (for bXuplBsLseilin dektafe] Iprolidty,ihbibitory eilestdsirorRx anpl e
ci spl atiﬂ, garlgggl atin); alkylating agents_(for exanple nitrogen nustard,
mel phal 3%, SEAbyiarditiss (onaramplsfnasterids), pafiriryasimnagente(for sxamplani de,

ni t rosour ea ki ; | 110 i : I ' . I ds
e vt mer | etldpriRRa oty Mol 3e Rhiisdf oA plaoirih A1GRLS

i nhi bi t or s Xepgptor Syngtien) andinhibitors ofigrowth fastenfundtioh.dsush gpuah Betosridcluderfoposi de,

25 i . ' ' degt. of t i ti th
o orout tocoambAbEaa Yy AL iR al bbb ety i BIER e (oI T
(1) as def i growthifacter antileddies cerowthdactor recdptot antibadiesatyrosink Witaserintibibes sdce as

defined, herei.nbefore for the conjoint treatment of cancer. In addition to
their %% i*ﬁmf'% S °ﬁ&ﬂ"‘g‘1‘§e“,"dt he compounds of formula (1) and their

30 phar macegii) cahfigtoRfeRERy/aiiheophetid drugand sbrakinatRas MbresfSasiRad inasedicapi cal

tools in the devel opnent . and, standardisation of in vitro and in vivo test

systems foro@ess entimeteholiten goresprple antifplatppikeimethedtexatncT/ GBOOY 03139
dogs, rabbi ey RS (Rordell phihs dig aAOH At FRsPe pploAIL
t her apeut i cantiffmensantibietic{foreample anthracyclites likedaxoribisid, damepysiitepbubicipr ocess,
met Nod, p41S €3 RbrdtRe, SR Rkin-C, dactinomycin, mithramyein); platinum derivatives (for example
cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan,
chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); antimitotic
agents (for example vinca alkaloids like vincrisitine and taxoids like taxol, taxotere);
topoisomerase inhibitors (for example epipodophyliotoxins Iike etoposide and teniposide,
25  amsacrine, topotecan). According to this aspect of the invention there is provided a
pharmaceutical product comprising a compound of the formula (I) as defined hereinbefore
and an additional anti-tumour substance as defined hereinbefore for the conjoint treatment of
cancer.
In addition to their use in therapeutic medicine, the compounds of formula (I) and their
30 pharmaceutically acceptable salts are also useful as pharmacological tools in the development
and standardisation of in vifro and in vivo test systems for the evaluation of the effects of



manuf acture features, the alternative and preferred enbodi nents of .the
conpounds of the 5 invention described herein also apply. Exanples The

i nventi on YPM 436w be illustrated by the follow ng non-%FWP‘H‘&‘@xanpl es in
whi ch,. unl ess stated otherwise: (i) tenperatures are given in degrees
Celsius (C); operations were carried out at roomor 10 anbi ent
tenperature, that is, at a tenperature3sn the range of 18-25C;, (ii) organic

sol uti ons inkibicorsiof ceil coeleactizinpindabviatoryagintils such £ tais)ddgs, rabbi@ RAGKelO FatOf
sol vent vggi carried (&E using. a rotary, evaporator under reduced pressure
( 600- 4000 3PQTHSE &s partp -%‘e?m&nwﬁ?mae % perat ure of up to 60C, (iii)
chr omat ogr aphy maasovfelo&%hptﬁhﬁmaammﬁ&ﬂ_pfdcusm

g

chr omat ogr aphy 15 ‘(GTLC) was carried out on silica g@@%iugégisd?nﬁergma
silica Bor\'BPﬂEEaG‘!“% atures, thesaliempiive and preferrediembodimsats of the coinponnds ofthei ni ng | Og

or 209 50f iSVehii ; e ticle size, the silica being contained in
a 60nmlL di éposaﬁ%%b@rﬁgﬁgﬁagﬂg'ported by a porous disc, obtained from

Vari an, |ExamplesCity, California, USA under the nanme "Mega Bond El ut SP',

"Mega Bond Eluty is 3. trademark. 2 V) ] eneral, .the couyse of
reacti ons was 1&8? 1“35@8“3{,‘ﬁ1ﬂ‘g%3ﬁ}55‘{82§(3¥, %?lh’lﬂf’ %F‘@hﬁ‘w{“ mn

I 11 ustr at iwhichoanlyss stated othengike:pr oduct s had sati sfactory proton nucl ear
magneti c r(ssonance (N ctra and/ OéC)‘;miss' spectral data; (vi) yields

spe
are gi ven ¥ FOReFatTES 38 "B‘hi?‘ us (L gperpfions Werercamried optad Boohech can be

obt ai ned akbicAltefhpllaGife) thaPis Off 8 SRRt RNAERhge Y 1IRRAPEL | Ons were repeated. if
nore materjal- was required; .Gévn) when given, NVR data is in the form of

del t a val @dkorganic sohtiops weradriedsever anhydrowmimagngsiym sulphate;eaapozation of silvdnt on
(ppm rel g - ; | li '!P | rﬁ@b t gndard,

determ neg‘tag%é&g%%oﬁ\t/l@lgz&gg? ‘;r‘\gy%‘?f’h’g‘% 'él{?{{o |u%§t Ay sgtfoghom 5%"?‘5“/50 4) as

sol vent udSe¥dmmbg)witlva bash tengperabireefup306¢3;i i ) chemical synbols have their

arven i n SN Semsloetii e R eflofy oF Sfcn et b SR HEPSRIT T an

el ect 16n €NECWasahrrizd oed asilica gehpddtéss where b sticsBomd Elat cothiDib réfédetito, this

P 00 Ll e A S oSed So SRR, 2% o
bombar dnegéntifréiFih a®0nk diRpdsaiIe Pyrikge addSBPportéd by 8 porof difd, Sbtained from Varian,

Harbor City, California, USA under the name “Mega Bond Elut SI”’, “Mega Bond Elut” is a

trademark;

20  (iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or

mass spectral data; _ .

(vi) yields are given for illustration only and are not necessarily those which can be obtained

25 by diligent process development; preparations were repeated if more material was required;
(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as%n internal standard,
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-de) as solvent unless
otherwise indicated;

30  (viii) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) solvent ratios are given in volume:volume (v/v) terms; and

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical



are:- given; generally, only ions which indicate the parent nass are
reported; (xi) unless stated ot herw se conpounds contai ni ng an

asymmet ri caMO014d¥§t i t ut ed carbon 5 and/or sul phur at omPERGBOseR3%een
resolved; (xii) where a synthesis is described as being anal ogous to that
described in a previous exanple the anpbunts used are the mllinolar ratio
equi valents to those used in the previoug exanple, (xvi) the follow ng
abbrevi atio 'ﬂaﬁ,y,p(dyﬁg : = 2.2 : e H ¢ ;

NN di et hyl f ouaget &Déwhé%%ﬁd%'a dgng'%%‘{b?%?%ér%{“ggd | r?g%"é‘gi"??@& 0
di met hyl sul pyeéteon;impact (BD), fast atombdmbirdment (FAB)cor Electeispray (ESR); wahes fxins'z 15

Ex | | 2-(3-Ch]| i Li -4 (27 O | i m i1, 2alp .nd-3-vl i m di
o o hyd: RS AR, oh) focs Sl G WL b BB are eBaifeal’ ! o1 PYTL L ne
ad(cjied to a ()éi))inlﬁs{"a:' stated btherwdse! compaunids bmmiﬁg@?mkymﬂetﬁ&mlshbdﬁmtéﬂ\dgrbﬂoﬁmri)
under nitrogep. T. m xture 2Q was stisre or 30 m nutes at anbient

t enper at reg%fﬂ?fs}ipg'{ﬂafﬁn? e(‘)‘f’&&-e??-s‘?s}ﬁ‘idéyl i mi dazo[ 1, 2a]

pyri d- 3-y1) (di) waklelshith@r)s ad’s*ércﬁeaassé}&gtdaeﬂcg&zh td (BAQRELribed R PRbvious Rxdiifle (211)

was added. The m xture was heated at 150C for 3 hours. The reactio

m xt ure was theiametgts used aredls millimolar ratio equivalepts tathoserngeddn theqrevdenseikarhplet hy |
acetate. Th ' : afdR l.ed..and the volatiles renoved by
evaporat i on&@%ogg‘iglggéﬁl;vr\/as pﬁgr/ﬁvlgle’%rnﬁlsgéhronat ography eluting with 25
ethyl acetate/ hédiite (1:1) i ncrmathylypymolidinbasity to et hyl acet at e/ net hanol
(97:3). ,dhe purified product driturated with ether and hexane,

col | ect éél- by fi I]{n&@t i on and drm‘?‘gﬁﬂr%mflﬁg’ title conmpound (159ny, 21%.
NVR 2,62 (s, 3HDMFDMIS-7.04 (MN-dibthylforhamidediméthylacefy25 (dd, 111), 7.42
(dd, 1H), 7'59_7”51?’1@ m 2H), B‘ngbphgs léél , 8.55 (d, IH, 9.72 (d, 1H), 9.84
(s, IH. 30 Exa 2-12 Fol I9RFRYSHPOXdFocedur e of - Exanpl e 1 and usi ng
the appropriate gq@rti ng mat erbtpdh§drbfadan; &l | oW ng conpounds were prepared.
WO 01/ 14375 PCT/ GB00/ 03139 -37 Ex Conpound NMR miz 2

2- (4- Sul phanoy! &1 i no) - 4- (2- tﬂ{éfgfysllsﬂ 7.05 (dd, IH), 7.15-7.20 381

15

Sodium hydride (236mg of a 60% suspension in mineral oil, 5.9mmol) was added to a

solution of 3-chloroaniline (496ml, 4.7mmol) in NMP (10ml) under nitrogen. The mixture

20  was stirred for 30 minutes at ambient temperature and a solution of 4-(2-methylimidazo[1,2a]
pyrid-3-yl)-2-methylthiopyrimidine (Method 1) (600mg, 2.3mmol) in NMP (2ml) was added.
The mixture was heated at 150°C for 3 hours. The reaction mixture was allowed to cool
diluted with water and extracted with ethyl acetate. The combined extracts were dried and the
volatiles removed by evaporation. The residue was purified by chromatography eluting with

25  ethyl acetate/hexane (1:1) increasing in polarity to éthyl acetate/methanol (97:3). The purified
product was triturated with ether and hexane, collected by filtration and dried to give the title
compound (159mg, 21%). NMR: 2.62 (s, 3H), 6.98-7.04 (m, 2H); 7.12 (d, 1H), 7.25 (dd, 1H),
742 (dd, 1H), 7.59-7.64 (m, 2H), 8.02 (s, 1H), 8.55 (d, 1H), 9.72 (d, 1H), 9.84 (s, 1H).

30 Examples 2-12
Following the procedure of Example 1 and using the appropriate starting materials the
following compounds were prepared.



met hyl i mi dazo[ 1, 2a]pyr|d 3-yl) (m 3H),

7.44 (dd, 1H), 7.64 (d 1H) ,-
pyrimdine 7.74 7.92 (d, 2fi), 8.68 (d, 1H), 9.75 I—%
2-Ani | i novﬁo(“i“f’r§t hyI i mdazo 2.64 (s, 3H), 6.92-7.00 (mPCH ""’? 8 (d, 302
[1,2a] pyrid-3-yl)pyrimdine 1H), 7.30 (dd, IH), 7.40 (dd, IH) 7.60 (d,
1H), 7.72 (d, 2H), 8.50 (d, 1H), 9.60 (s, 1H), 9.75 (d, 1f ) 4
2-(4-Chloroanilino)-4-(2- 2. 75 (s, 3H-376.82 (dd.1H). 7.01 (d. 336
met hyl irm o| Cotppumyd i d- 3-yl ) 1H), YNMR(br s, 1H), 7.30 (m 3Hm/z 7. 40
pyri m di (m 2H), 8.47jd, IH, 9.58 (d, 1H 5 .
2-(3-Chlogroanflino)-4-(imdazo 7.02 {d, 1H), 7.12 (dd, IH, 7. 3)% 322
[1, 2a] pyrfZ- 3] Tk a5 o2 A7 T PRI H.
7.75 (d, LH), 81(00 E’hﬂ%’l )%2 ZGQI_?(s 55 703(5& mﬁ?%% (33’811H)
2- (3, 4- Difchl of ethylimidazolk ]pmdswad | (o, HZ.‘seﬂt(ddle)zi)ﬁ‘t(dz 183 (d
(i mdazo[{l, 2a yl) lH) 7 65 oo/, 2p
pyrindie (d ﬁ%ﬁ'ﬁ‘“ 50" (d, 1), 8.6p 9?4(4’??3? 7992@9@8&%%‘%)/
2- (4- sul ham)/l anlllno) 4 7. 20 (d, 391)75(leH5 (d 2H) 8 80 (d 3H), 367
(1 m dazo[;2& 95— 8 8L ML)
oyrimding 1 : '6‘%'"(“8‘4'?91513‘H¥EB“'E%‘°( d 154 rssiﬁ)z\‘fg?'@ﬁ(%?ﬂi R, b Jo) - 4
7.14 (dd, IH) 1 d-35)pyAinididd) | 480 (4d, THY 7240l (&d, % dr3 yl)
(dd, 111) ,{ 7. 3[(da§g'lnM3$é 10 (dd, I1) wﬂ?ﬁ ¢ dln-I§I @d ﬂ)PWES 8.62 (s;
1H), 9.84 (s,|1H) 9 2-(2-Chloroanili péh (717?n(€|va?2‘9 8;5%1 aN9sm| 7.17](d,
1H), 7.30 (m{322 [1,2a] pyrid-3-y|))¥s lﬂ) dwid’%% 7.48 (dd, 1H, 7.5%1 (br
s, 1H, 462.1d 1H) 7 76 (d_ 1H) 20 1 40 (m_1H).[19.81 _
(d, 1H), 994 [&¢-Chieyoaniling)i4-(24375 PGﬂ@wﬂBﬁw(dd:lH),mn{d,(z-Ch336ro-4
met hyl ani{l i no 7,14 v 3
(1 mdazo[j1, 2a pyrylén%ifzﬁlgﬁd%% i‘ﬂi‘ﬁ)s’ u%)gégﬁh @H}',GOY 61
pyrim dife (s|psididing. 73 (d, 1H), 8. [L@n,@H), 8.49(d, BI28.53 (d, 1H)
5" | 2-(3-Chloroanilino)-4-(imidazo 7.02 (d, 1H), 7.12 (dd, 1H), 7.30 (dd, 322
[1,2a]pyrid-3-yl)pyrimidine 1H), 7.42 (d, 1H), 7.50 (dd, 1H), 7.60
(d, 1H), 7.75 (d, 1H), 8.00 (s, 1H), 8.48.
(d, 1H), 8.61 (s, 1H), 9.82 (s, 1H)
6! |2-(3,4-Dichloroanilino)-4- 7.15 (dd, 1H), 7.50 (dd, 2H), 7.58 (d,
(imidazo[1,2a]pyrid-3-yl) 1H), 7.65 (dd, 1H), 7.78 (4, 1H), 8.22
pyrimidine (d, 1H), 8.50 (d, 1H), 8.62 (s, 1H), 9.95
G |
7 2-(4-Sulphamoylanilino)-4- 7.20 (d, 3H), 7.55 (d, 2H), 8.80 (4, 3H), } 367
(imidazo[1,2a]pyrid-3-yl) 8.95 (d, 2H), 8.50 (d, 1H), 8.68 (s, 1H),
pyrimidine. - 10.05 (s, 1H), 10.10 (d, 1H)
8" |2-(3-Chloro-4-fluoroanilino)4- | 7.14 (dd, 1H), 7.32-7.55 (m, 3H), 7.60 | 340
(imidazo[1,2a]pyrid-3-yl) (dd, tH), 7.78 (4, lH), 8.10 (dd, 1H),
pyrimidine 8.48 (d, 1H),862 (s, 1H),982 (s, 1H)
9 2-(2-Chloroanilino)-4-(imidazo 7.08 (dd, 1H), 7.17 (d, 1H), 7.37 (m, 322
[1,2a]pyrid-3-yl)pyrimidine 2H), 7.48 (dd, 1H), 7.51 (br 5, 1H), 7.62
(d, 1H), 7.76 (d, 1H), 8.30 (s, 1H), 8.40
(m, 1H), 9.81 (4, 1H), 9.94 (dd, 1H)




s,- 1H), .8.40 (d, 111), 9.78 (d, 1H) 111 2-[4-(3, 5-D oxapi peridin-1-yl)

87 (s, 2H), 5.20 (s, 4H), 7.16 (dd,1H), 439 sul phonylanilino]-4-(imdazo
.51 (d, 2HwWommA®s(d, 1H), 7.83 (d, 211), [1,2a]pyrid- PcyiGBogreatsn di ne

98 (d, 2H), 8.50 (d, 1H), 8.64 (s, IH) 12 2-[4-(2 Di et hyl am noet hoxy)
0.98 (t, 611), 2.50-2.62 (m 4H), 403 1,2

ani lino] -4-(imdazo[1,2a]pyrid-3- 2. 78,.23332 (m ,211), 4.00 (t, 2H), 6 84

I rimdi 7 TT ; , 160
R R s e B T T i N LT
bi s(tri met Ryl si I(WMHB]QM%}& ution |1H);I1728)(bmasll-lmgea8(m2ﬂ),atﬁé bf sodifum
hydri de. 2 r.oduct was purified Ry t.QQr e ti M t h
diychl or oneflhan (Fﬂanol 5p( 100: 0 i rc(?" 3@@0@ (ﬁ%p@@?i@@ #}'P'ggr At ed wift h

' r(@tlH@ r8-40 (EXFHTPS* 78 (331!3)

14- ( 3- Di methy a¥a aYdlaVa¥a dnilinol-4-(im a7n Lnvry

3-yl)ayri ni|dtne 2"[4 Q%SXIP’B?‘QP’W‘!W‘I('@ di rétsﬂﬁ»ém rfe’l‘oz(s,mf%l@(éﬁd@ ‘}39ni | iine

497mg, 1.6 | d |eys 5 NVIP
00 e (T Ao s 4 ) |
?4(()8 di rlnet7 yl am[llldplpmpi Hﬁmléyt)l m ca?zﬁB[(ﬂ,,Ziﬁ,]W(lddIWeS 64\/{5; IH}JI ?2,,\. o)
was trrﬁen lz'ﬁamtlﬁgtﬁl J'I': ”Ug:';;c b??\q'gwg;ﬁffoqf@{ ﬁ}(ﬁir* s e xt dr e
; ‘=% o mninopmnﬁdaeomzepmw@- W88 (i, eH), mooqmmtsagr a hy,
h etfh acet & nmet hanol (97: 3 reasing, 15 in polarityfto 90]10)
¢ titfl %P WIRIMGnd (30mg, 49 . @Gﬂ/&ﬂ é‘g‘{éﬁ)éﬁ)@ BDy0-p. 63 (T
2H), 3.82-4.02|(m 3H), 6.90 (d, 2H), 4@3" (ﬂﬂ)—ﬂd;@,z ﬁg(@d 1 0

dd, 1H, Y1.59|(s, 2H, 7.74 (d,1H, s, 1
( A 105 [I(VH)+. H)V\D 01/ 143(75 PEDT/( 1391@@@@5&9&%%21 15

lH), mz:
Fol | ow ng fhe grocedure of Exanple 13 qﬂg using the appropriate jstartimg
materials jthelfollow ng conpounds weie prepared. Ex Conpound NMR niz

(MHI't 14 2-[4-(3-Dinethylam no-2- 2.20 (s, 6H), 2.26-2.45 (m 2H), 2.65
(s, 419 hydroxypropoxy)anilino]-4-(2- 3H), 3.80-3.95 (m 3H), 4.80 (s, 1H),
! Sodium bis(trimethylsilyl)amide (1M solution in THF) was used in place of sodium hydride.
% The product was purified by chromatography, eluting with dichloromethane / methariol
5  (100:0 increasing to 80:20), triturated with ether and hexane and collected by filtration.

A mixture of 4-(3-dimethylamino-2-hydroxypropoxy)aniline (497mg, 1.76mmol)

10  (Method 11) and cyanamide (185mg, 4.4mmol) in NMP (1ml) were heated at 160°C for 30
minutes. A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)imidazo[1,2a]pyridine (Method 5)
(400mg, 1.76mmol) and sodiu'm methoxide (183mg, 3.5mmol) in 1-butanol (10ml) was then
added and the mixture heated at reflux for 3 hours. The mixture was allowed to cool and the
residue was purified by chromatography, eluting with ethyl scetdfe/methanol (97:3 increasing

15  in polarity to 90:10) to give the title compound (30mg, 4%). NMR: 2.35 (s, 6H), 2.40-2.63 (m,
2H), 3.82-4.02 (m, 3H), 6.90 (d, 2H), 7.06 (dd, 1H), 7.30 (d, 1H), 7.50 (dd, 1H), 7.59 (s, 2H),
7.74 (d, 1H), 8.38 (d, 1H), 8.58 (s, 1H), 9.42 (5, LH); m/z: 405 [MH]".



met hyl pyrazol o[ 2,3a] pyrid-3-yl) 6.88 (d, 2H), 7.00 (d, 2H), 7.38 (dd,

pyri m di ne I—Q 7.60 (d, 2H), 8.38 (d, 1H), 8.44 (d, 1I—% 8.65 (d, 110,
9.21(s, IHWVRBVMS[- (3- Di met hyl ami no-2- 2.63 (s, 3H), GTF§00/Q§F59 3.12-3.26
(m 419 hydroxypropoxy)anilino]-4-(2- 2H), 4.27 (br s, 5.93 (br s,

1H), methylimdazo[1, 2,a]pyrid-3-yl) 6.90-7.04 (m 4H) 7 40 (t, 1H), 7.60
pyrimdine.. (dd, 2H) 8.45 (d, 1H), 9695 (s, 1H), 9.73 (d, 1H) Product was
purified @gggim 18gr aphy el uting with di chl oronet hane/ hexane (1:1) 5
increasing in %harlt% chl or one h@nel rreth nol /tri et hyl am ne

(561 4:0. 5. 5 Bpltine theaboiiie vl Smale 13 506 e 2papPRsie FAHOE erals

di chl oron&h@gug&,mgb&gp&hﬂswg@lpgpm,,ham ne (96:4:0.5) and recrystallized from

r~

acetoni trilelmethanol Exanples 16-.36 .10 The following exanples re
prepar ed, I]‘@JUr Comgoundl charact eri sed MMRhe following generic £od
nguéade

Sodi um bifs (tfimethylsilyl)amde (2.95nl of a IMsolutionin T nmol )
was addgqd toja solution of the anili{ne (1.65nmml) in NWP (1.5 r

ni fjrogenl. e mc{?c(aillg@ethmmﬂzrridzf )226Qsd61§nutzeszﬂ(naﬁh? @{FS(EGWS_ Jre

and a soljutioh o al pyri met hyl t hi opyfi m dirje

(Method 4) " (PSR YP’G"'@&&H‘B 3\1%?4%35@&80'fﬁémeactlon nmilxt ur e

was heat gd at | gy I(Qggaﬁgm.g_ylﬂh u639 d/QH?)mCt |-p.§8 (ﬁh wef e remgjved
apny

by evaporfati op he residue was plirified romafo[%‘;| el uting with
ethyl acdtate pmm; inet hyl acet at el me h@aalﬁo(ﬂl)ﬂ%s%t 84#¢d,ef hyl

acet at e/ rfet hapol (97:3). The reactioh acterised by IJHPLC
on a 4.6nMqmx P0 10cm Hichrom RPB | OOAug%ggﬂrrxa’ei ﬁﬁt i'%lq@’hlal\-b

wat er | acdtisdi | 244-6-Dimethylamine2d ( 95: p2.63 (s, 3H), 230%s, 6H),311213126Gm, | 419

PCT/ GB00/}0313 40 m n . 1 0 ut e 5:9p:0.1 i th

a flowrdte of hyfrmmp?ﬁﬁagﬁ nat'?'g%'ti n 2@6%’2{%‘?’0%@&*{9& oy . E2< "

Conpound [HPLQ B%ylhﬁiaazoﬂ'l,zre]pﬁﬁﬂ-myl) [ M516-7.04 §m,4H), 7.40 (t, 1H), 7.60

2- Ani | i ng- 4- ( [ 0%1 2a] pyrid- 3-yl {)‘% dine 7. 26 288 17

2- (2- Fl ugr oan “ IL; i m dazo[ 1, 2a] py %gygff)allﬁ‘?’(?pﬂ%(sﬂ% BOF 18
8

QJ

2-(3-Broroani|i no) 4- (i m dazo[ 1, 2a] pyo.zsi¢d31m) ) pyri m dine 8.30 3

! Product was purified by chromatography eluting with dichloromethane/hexane (1:1)
5 increasing in polarity to dichloromethane/methanol/triethylamine (96:4:0.5).

2 Product was purified by chromatography eluting with dichloromethane/methanol/

triethylamine (96:4:0.5) and recrystallized from acetonitrile/methanol.

Examples 16-36
10 The following examples were prepared, purified and characterised by the following

generic method:

Sodium bis (trimethylsilyl)amide (2.05ml of a IM solution in THF, 2.05mmol) was
added to a solution of the aniline (1.65mmol) in NMP (1.5ml) under nitrogen. The mixture
was stirred for 30 minutes at ambient temperature and a solution of :

15  4-(imidazo[1,2a]pyrid-3-y])-2-methylthiopyrimidine (Methd 4)(200mg, 0.83mmol) in NMP
(1ml) was added. The reaction mixture was heated at 150°C for 2.5 hours. The solvent and
volatiles were removed by evaporation and the residue was purified by chromatography

" eluting with ethyl acetate, then ethyl acetate/methanol (97:3) and finally ethyl
acetate/methanol (97:3). The reaction products were characterised by HPLC on a 4.6mm x
20  10cm Hichrom RPB 100A column eluting water/acetonitrile/formic acid (95:5:0.1 for 1.5
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9 2-(3 Kl uoroanilino)-4-(imdazo[1,2a]pyrid-3-y
3 Met hoxyani | i no) - 4- (i zni dazo[ 1, 2a] pyri d 3-
3- Met hy| tW 8%4B7Si no) - 4- (i m dazo[ 1, 23] pyrid-3-yl) pyri nirdiTreBeodai$8 334 22
3-Acetyl ani | ino)-4-(imdazo[1, 2a] pyrid-3-yl)pyrinmdine 7.13 330 23
3-Ethyl ani lino)-4-(unidazo[1, 2a]pyrid 3 yl)pyrimdine 8.11 316 24

1)
yl)p

pyrimdine 7.70 306 20
yrimdine 7.39 318 21

2- (4-Fl uoroani lino)-4-rm dazo[ 1, 2a] pyridgg: y1)pyrimdine 7.47 306 25
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2-(4
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32 2-(3-Sullphamoyl ani | i no) - 4- (i m dazo[ 1, 2a] pyr| d- 3- yI) 'm(m ME)* 367
33 2-[4- (PyRETIA S (T daz
pyrid 3-yl Iivri b g gﬁ’“ ﬁg%oxyyﬁ TEROY- 4- (i mi dazol ™ 2a) py ?58
3-yl) pyri ai rﬂﬂl%oﬁﬂ&o}&&nﬂ@&omm&m)ﬂ)pﬁ@tdﬂm( m dezzd 1, 2a] pgog d
3_y|)pyr|m ZB2. 209
2- (1 ndan- 5 rﬁ{?ogmamwh?%éz(wﬂa%l]’ﬁewﬂﬁﬁfmmﬂmn di|f308. 20 39868 5 IO
01/ 14375 PCT8 GBI otesilino - Gt 2)p3aa-
2- (3 chl or fani 1 Soeorostiling 4 GOk Zalpyad 3 speyrimidine, | J770 . 1306
2- Met hyl t hif 30 4 2(42-Metuq)xmmhw)mﬁumﬂm[nzaﬂm]rqdﬁ-yllpyﬂngdu)qayr %89 ne- (vmshod 14)
(ZOOrTg, 0. archeh O1 =61} - e 041641
1. 48mmol ) Z%j pzam Vi ok &16'&9?’?60[1‘»2 TR I (‘4% ) b
nitrogen. | Mtwe@mmoﬁ%‘hﬁﬂhze{tl 2a 313;9ﬁyrﬂgmﬁﬂur5 grast hen aj g49ied] t o
cool . The ;1 tion myxtur ont.o a Bordd Flut colum
eluting wit pdl%fﬂhﬂ%ﬁ%@‘é&@@mﬂﬁéﬂmﬂm t her| 8itt h 316
di chl or one X Fotg e—prodpgti—Tthe
pr oduct wa@E@f %%%q 1 egiymwléqﬁo#ﬁd 5&3%# t| ng Tvﬁ’t h et hJ?ds
acet at e/ hekahq %@Qﬂomﬂmmumdizy[l,zhypyﬁdretwmmw ve tshe titlefzzmpound
22 , 90 2 o a1 Z-01.(d D

(229, 9% 26 | 2—(4—‘1\/[ethox\yamlmo)—4—(mudazo[l Za]pynd—3-yl)pymmdme 7f02 318

27 | 2-(4-Benzyloxyanilino)-4-(imidazo[1,2a)pyrid-3-yDpyrimidine | 8.65 394

28 | 2-[4-(Anilinosulphonyl)anilino]-4-(imidazo[1,2a)pyrid-3-yl) 7.79 443

pyrimidine

29 | 2-(4-Mesylanilino)-4-(imidazo[1,2a]pyrid-3-yD)pyrimidine 6.84 366

30 | 2<(4-Methylthioanilino)-4-(imidazof1,2alpyrid-3-yl)pyrimidine | 7.89 334

31 | 2-(4-Methylanilino)-4-(imidazof1,2a)pyrid-3-yl)pyrimidine 7.65 302

32 | 2~(3-Sulphamoylanilino)-4-(imidazo[1,2a}pyrid-3-yl)pyrimidine | 6.30 367

33 | 2-{4-(Pyrimid-2-ylaminosulphonyl)anilino]-4-(imidazo[1,2a] 6.72 445

pyrid-3-yl)pyrimidine '

34 | 2(4-Phenoxyanilino)-4-(imidazo[1,2a]pyrid-3-yDpyrimidige | 8.86 380

35 | 2{(3-Methylanilino)-4-(imidazo{1,2a]pyrid-3-yl)pyrimidine 7.63 302

36 | 2-(Indan-5-ylamino)-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine 820 328




7.12 (d, 1H, 7.30 (m 2H), 7.56 (d, 1H, 7.62 (d, 1H, 8.57 (d, 1H),.9 41
(s 1H), 9.83 (s, 1H); mz: 350 [MH +. Exanple 38 15 Foll ow ng t he
procedure%‘?“\gﬁﬁpl e 37 and using the appropriate startrﬂﬂg Pals the
fol |l owi ng conpound was prepared. Ex Conpound NVR miz 38
2-(3-Chloroanilino)-4-(2- 2.64 (s, 3H), 6.95-7.03 (m 2H), 7.17 (d, 336

nmet hyl pyrazol o[ 2, 3a] pyrid-3-yl) 1H), #4882 (d, 1H), 7.44 (dd, 1H), pyrimdine
7.58-7. 64 Exampldd7 8.04 (s, 1H), 8.57 (d, IH, 9.72 (d, IH, 9.84 (s, 1H
Exampl e 39 2- A} N Met h) 3 L rFDB.fI 3 'IinI-Ai- i.m. dazof

1. 2al pyri & LR S a mixture of
tris(di benzi deppaamiiGived-gh, PaincBlithid20 1,2@%%@3- idire|(Methéd 74

- bi s(di phenyl phosphi no ? 1-bie§g:)ht h~ [1 21ng, 8@8%| % )

2- chl or o- 12‘@& 844 ml))zwswﬁqddo 3 solution of 3n¢higroanilingQ. heml, 298munbagd

0. 652 1 = GV b 1] -&%ﬁ 34 2k, 25mMmo1l)
under n??t -%%(ggﬂ.hy%ég%ﬁéamb%ﬁgﬂggacuamﬂ) g’#]dgle?le ]hg% lém&?ﬁéﬁl tr otggﬁzand
sodi um t el606 foo4 hokes dridabeneilowedtoiopl. Whe crade reabtion mixturetwas lddded éntoas

r e- evacuatgd refilled wdt i trogen., The m xt heat.ed at 100C
for 3 hou ot Bl offih shif b ticRloldr e o ToR0 W L NP MERRISNCL, B EOF |
V\E 01/ 1433&1;136&&Wd dmetnwam ‘ne(ﬁlmzsamdelmﬂmﬂodm;jt The\plogtict whke orgaﬂi c
phase was _separ at i ed and the,vol.agtiles renove e oration. The
iRl - 2 P R R e PR R

met hangl (ddifte B givcthettd ddhpotind@RRE] 9%). m/n&&:.ﬁ)(s,tzm,gimeg,t 319, 101 (£ mgrpou nd
15my, (60% . NVR 2.42 (d, 3I—(|)g, 7.25-7.10(8 2% 7.52-7.45 (m 2H),

7. 79- 7. 70 Ty (d:.3H), 7-39@82¥'a,7-5u6_ +HH), 263 (d, 1H). Eﬂ)@: D24 6 1H);9.83 (3 1H); 331
(VH +. Emgglsg?ti 44 Fol l owi ng the procedure of Exanple 39 and using the

appropriate sta g materials the follow ng conpounds were prepared. Ex
Compound NV\VR mz SM [Mm -T O

______ 4

Example 38 _ _
15 Following the procedure of Example 37 and using the appropriate starting materials
the following compound was prepared.
Ex | Compound NMR m/z
(ME]*
38 | 2-(3-Chloroanilino)-4-(2- 2.64 (s, 3H), 6.95-7.03 (m, 2H), 7.17 (d, | 336
methylpyrazolo[2,3a]pyrid-3-yl) 1H), 7.32 (4, 1H), 7.44 (dd, 1H), |
pyrimidine 7.58-7.64 (m, 2H), 8.04 (s, 1H), 8.57 (d,
1H), 9.72 (d, 1H), 9.84 (s, 1H)

Example 39

20 Toluene (4ml) was added to a mixture of tris(dibenzideneacetone)dipalladium(0)
(24mg, 0.026mmol), 2,2bis(diphenylphosphino)-1,1-binaphthyl (21meg, 0.034mmol),
2-chloro-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine (Method 20; 150mg, 0.652mmol) and
4-(N-methylsulphamoyl)aniline (Method 23; 135mg, 0.725mmol) under nitrogen. The flask
was evacuated and refifled with nitrogen and sodium terz-butoxide (140mg, 1.46mmol) was

25 added and the flask was re-evacuated and refilled with nitrogen. The mixture was heated at
100°C for 3 hours and then allowed to cool. The mixture was diluted with ethyl



2.90 (q, -2H), 3.18 (s, 3H), 425 Meth sul phanoyl]anilino}-4- 3.28-3.30 (m
2H), 7.16 (dd, 1H), 24 (imdazo[1l,2a]pyrid-3 yl) 7.48-7.54 (m 3H),
7.71-7.80 (WONWiIs378i dine * 3H), 7.95 (d, 2H) 8.50 (d, 1MWCI/GBMVE3IY s, 1H)
41 2-[4-(N-Propyl sul phanmoyl) 0.80 (t, 311) 1.34-1.42 (in, 2H), 409 Meth
ani l'i no] -4-(imdazo[l, 2a] 265275(m‘ , 7.15 (dd, 1H) 25

pyri d-3-yl ) pyetitehli viehe vith \Slﬁl'ér Thaorgz?n ﬂii‘at@'r:gneﬁmagrc?wﬁ%lc@m 3H),
7.95 (d, 2H), 8.50 (d, 1H) 63 (s cl oproopyl

0.00-0. 05 ( ymoved by eyspergtion The yalntmgmﬂ}ethyl 2H)

7.10.7.15 (=) m"‘ﬁmwﬂ?@ﬂén&%ﬁ%;nﬁ &fob?ﬁﬁ@%%g%@%@ew ol 1)

1H), 8.28 (éﬁomm 242(@3}11:'-7}25-7 00 (5, 268, 7.30+9.4%@n, ZHM’(WQMBW%@ o8

rrar bl ?%W%@*?&Qz%?%%@;?’?ﬁ"g%ﬁﬁ% "8 45 (4 1. a6l (s | M

yl)pyrimdine 9.82 (s, 1H) 44 2-[4-(N Methyl carbanoyl) 2.78 (d, 3H), 7.15

(dd, IM 7.43 345 1/1437.5 PCT/ GBOQ 03139 -43

ani | i noj - 4-&@6&%&—%] (d, iH, 7.50 (dd,1H), 7.75-7. 82

pyri d-3- yl ) pyr i nchlo%g(tﬁa retiure®f Bfarkyfle 394l usiflg H),
9.90 (s, 1H) Product was IE)urluﬁee d by lgehronntﬂ%@%apfﬁ‘ ut| ng @%ten(xﬁs

hexanel et htheé‘el&“él*@mm)Werml@a@ ng in poI arity to (0:100). 2 Product

b (O L0
\IAﬁil’ 2;2: ];1|g %‘XU) [%)&‘Ig:’dl R e/ et hanol ( gy ;5) L g I;r BE@MFV NaS
purified by chr wi th hexane/ et hyl acet|gnvgyyt80: 20)
| ncr easi ng f—ptpoks S alc elnethanol (0010} Exanplie 45

40 -{4—[N-(2- ethoxyethyl) 2 90 (q, 2H), 3.18 (s, 3H), 425 Meth
sulphamoyl]anilino}-4- 1 3.28-3.30 (m, 2H), 7.16 (dd, 1H), 24
(imidazo[1,2a]pyrid-3-yl) | 7.48-7.54 (m, 3H), 7.71-7.80 (m,
pyrimidine” - 3H), 7.95 (4, 2H), 8.50 (d, 1H),

862 (s, 1H)

41* | 2-{4-(N-Propylsulphamoyl) | 0.80 (¢, 3H), 1.34-1.42 (m, 2H), 409 Meth
anilino]-4-(imidazo[1,2a} 2.65-2.75 (m, 2H), 7.15 (d4, 1H) 25
pyrid-3-yl)pyrimidine 7.17 (dd, 1H), 7.55-7.48 (m, 2H),

7.70-7.79 (m, 3H), 7.95 (d, 2H),
8.50 (d, 1H), 8.63 (s, 1H)

42 | 2-[4-(N-Cyclopropyl- 0.00-0.05 (m, 2H), 0.09-0.12 (m, | 405 Meth
sulphamoyl)anilino]-4- 2H), 1.70-1.75 (m, IH), 6.79.(dd, | [M-HJ 26
(imidazo[l,Z:;]pyrid-fi-yl) 1H), 7.10-7.15 (m, 2H), 7.32-7.42
pyrimidine : (m, 4H), 7.60 (d, 2H), 8.12 (d,

1H), 8.28 (s, 1H), 9.74 (s, 1H),
9.75 (s, 1H)

43 | 2-{4(N,N-Dimethyl- 2.98 (s, 6H), 7.10 (dd, 1H), 359
carbamoyl)anilino}-4- 7.3.8-7.50 (m, 3H), 7.72-7.82 (m,
(imidazo[1,2a}pyrid-3- 3H), 8.45 (d, 1H), 8.61 (s, 1H),
yDpyrimidine 982 (s, 1H)

44° | 2-[4-(N-Methylcarbamoyl) | 2.78 (d, 3H), 7.15 (dd, 1H), 743 | 345




2- {4- f X-(3 -Hydroxypropyl)sul phamovl| anilino} -4-(imdazo f

1. 2ai pvri d- H#;gsyrl m di ne 10
2- Ani | i no-YOMVHP®azo[ 1, 2a] pyri d- 3-yl ) pyri ni di ne ( Exanpl ECTEBONGHy
0.347mmol) was dissolved in thionyl cfjoride (4nl) and the m xture was

cool ed t C__Chlorosulnhanic _acid (0 06ml 0 90t nml ) was added and t he
was m xt

re skanilinoftd44imidgofigra] 30 | D ES0 (ddetH), &W-(Z\B@a to warm{o anmi ent

t enper at tal 60 m t hen hepted gt
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resi due ' a-t—-a-rﬁi—e%&-—ﬁrg—aﬂ%fnr 30d.nuted. The
m xture wa ogrRhy sluting with hexane/ethul acplate £74:30) ingreasinge

(50: 50) H]gbaaslgr&g(o - 100 oI arity to ethyl acetate/net hanol (85:15). 60ny
(41% 1.56 2H), 2.79 (q,. H) 3.35 (q, 2H), 4.39 (t, 1H),

7.15 (dd, fmduct?wsspun(igd byiehyomatography chuting with hegane/pthy reatate45¢:50) inGedsing 7. 95
d, 2 mz: 20 423 [MFn'. Exanples 46-50
( ", q?ﬁe P océtg%lre o?&ﬁxﬁmﬂﬁﬁs | e

FoI | owi ng and using the appropriate starting

materi & s Mcﬁ%slmﬁq@bp@mmloﬁw%hﬂngmbhemmﬁyl dcetate (8020) Midreaging 46
2-{4-[ N ( 0 (m 2H), 0.25-0.32 (m 2H), 421

sul pham)yﬁ( f"?‘?’g‘g%{d"ge"t’%’h‘ig@“%(% 78 (m 1H), 2.60 (t, 2H), 7.10 [

1, 2a] pyri d-3-yl)pyrimdine (dd, 1H), 7.28-7.42 (m 3H), 7.68-7.75 P.. WO
01/ 14375 PCT/ GBOQ 03139 -44- (m 3H), 7.87 (d, 2H), 8.42 (d,1H), 8.60 (s,
1H) 47 2-{Eﬁ§ﬂ9€$ﬁWdroxypentyl) 1.18-1.40 (m 8H), 2.70 (t, 2H 4.25 (br

i ' ) 1mlaazla Tyt ife 52 (M
[1, 2a]pyrl-- - . 8.50 (d,
1H @02 (s PrAnitm-b(midapeil Zalp d-ﬂm)amrptglme&ﬁxmnh 16: 10@mg, 058 Tamol2h)

(m 1r) . 1. S0 Sigiiep it ﬁ? ﬁdi‘kf%ﬁ@‘{) QARG ol 5 )
2. 70- 2. 85 atidy(0-064nl, 0.P0mhrofywas aildtidrand (hsldvas miifture Btirted 4tS°C £44)30 minutes, theb3 (m
7- 70-aflowéh foWark'th ambiet tentgfbratdrsind stirred for 60 minutes. The mixture was then

heated at reflux for 90 minutes. The volatiles were removed by evaporation and the residue
15  azeotroped with toluene. 3-Aminopropanol (3ml) was added to residue and the mixture stirred
at ambient temperature for 30 minutes. The mixture was purified chromatography eluting with
hexane/ethyl acetate (50:50) incrmsing in polarity to ethyl acetate/methanol (85:15). 60mg
(41%). NMR: 1.45-1.56 (m, 2H), 2.79 (q, 2H), 3.35 (q, 2H), 4.39 (t, 1H), 7.15 (dd, 1H), 7.31
(¢, 1H), 7.45-7.54 (m, 2H), 7.70-7.79 (m, 3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.62 (s, 1H); m/z:
20 423 [M-HJ.

Examples 46-50
Following the procedure of Example 45 and using the appropriate staxtmg materials

the following compounds were prepared.
Ex | Compound NMR = m/z
[(vH]
46 | 2-{4-[N-(Cyclopropylmethyl) 0.00-0.04 (m, 2H), 0.25-0.32 (m, 2H), | 421
sulphamoyl]anilino}-4-(imidazo | 0.70-0.78 (m, 1H), 2.60 (t, 2H), 7.10
[1,2a])pyrid-3-yl)pyrimidine (dd, 1H), 7.28-7.42 (m, 3H), 7.68-7.75
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2.38-22 oy 23), Z.290(qQ228), 786y
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(m, 3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.65
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50 | 2-{4-[N-(2-Isopropylaminoethyl)
sulphamoylJanilino}-4-(imidazo

[1,2a)pyrid-3-yD)pyrimidine

0.87 (s, 3H), 0.90 (s, 3H), 2.46-2.50 (m,
2H), 2.58 (q, 2H), 2.80 (t, 2H), 7.18 (dd,
1H), 7.48-7.52 (m, 2H), 7.70-7.80 (m,
3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.62 (s,
1H)

452

" Product was purified by chromatography eluting with hexane/ethyl acetate (70:30) increasing

in polarity to (0:100)

? Product was purified by chromatography eluting with hexane/ethyl acetate (50:50) increasing

in polarity to ethyl acetate/methanol (95:5).

5 3 Product was purified by chromatography eluting with hexane/ethyl acetate (80:20) increasing
in polarity to ethyl acetate/methanol (90:10).

10



7.48-7.55 (m 2H), 770780(m 3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.62 (s,
1H); mz: 492 15 Exanpl es 52-70 Fol |l ow ng the procedure of Exanpl e
45 and um‘ﬂﬁ“l’”yapproprl ate starting materials the f oPFES® H'tj" H?rrpounds
were prepared. Ex Conmpound NVR m z [M—ﬂ 52 2-(4-(N-(3-Methoxypropyl)
1.55-1.62 (m 2H); 2.75-2.81 (m 2H), 1539 sul pharmyl]anlllno} 4- (i m dazo
3.12 (s, mplé§5123 3.28 (m 2H) 7. 15 [1, 2a] pyrid yI)pyrlmdl ne (dd 1H),
7.38 (t, ( 2 7 _ . 7.96 ,

1H), 8.62

(d, y6H), M&.glﬁe 2H) ‘ 466 sul pharmyl ]an|I| no) 4(| m dazo 2. 59 (rn 113)
2.79 (t, 2 7.15 (dd , d I 748755

2H) (7 70- ;D 802(431“(51%?0'"7‘;393[1%]61%% Y?)sy )%{XE@W'I‘P?SI% (m
2-{4- [ ¥ ( 3dsisdroad mlthxb'l%ﬂ’élﬁ&fde)aﬂa DaRd b ﬁﬁlm&dﬂ}e wes cz&eéﬂ,s@% xo?asgxg

473 WO 01/ 14375 PCT/ (B00103139 6 sul phanoyl | ani I I no} 82 ( ,
| H), 7.08 agid, (0.06ml, 9.90mmod)ovas jagided @nd thewas njixturestifrod ¢tcﬁ’efgn3ppmnum di ne
7.48-7.52 d, IM
5 62 (s, Byedimahsd Sienesctblerafe Gt bt Koo alnite. e by s Wns |

6H) , 2 12 hested @hpfluxifoP90 mmhtnhalhaybljaalas Wereasmdve( ibyedkpomtian @il the resﬂh& 7.15
dd, d 48-7. 57 2H), 7.72
(a2 Feeop wi foluepe Sy EhE S gne OB opio i vhpepyisine () v

2-{4- 19 ( awtemumrae@nb}nm&kmmtmmemg&aﬁfe foﬁ&ﬂe hodr, TRe (t, 494
sul phanmoyl ] ani | i no) - 4ﬁ4| m_dazo 2H) dd, 111),

[ 1, 2a] pyr iTUX0we\as pyrifi ﬂ@mmeluiwwhhw "‘@S‘ Weﬁms ncrepsing ' o) |
7.

78 (d, i BBlarity tP&nfiGcetbAnethiinc ¥8d:2b). 60mg (36%). NMR: 1.51-1.60 (m, 2H),
1.80-1.90 (m, 2H), 2.13 (¢, 2H), 2.70 (t, 2H), 3.10 (t, 2H),,3.20 (¢, 2H), 7.16 (ad, 1H),
7.48-7.55 (m, 2H), 7.70-7.80 (m, 3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.62 (s, 1H); m/z: 492
15 [MH]

Examples 52-70 :
Following the procedure of Example 45 and using the appropriate starting materials

the following compounds were prepared.

Ex | Compound NMR m/z
1711
52 | 2-{4-[N-(3-Methoxypropyl) 1.55-1.62 (m, 2H), 2.75-2.81 (m, 2H), 439
sulphamoyl]anilino}-4-(imidazo | 3.12 (s, 3H), 3.23-3.28 (m, 2H), 7.15
[1,2a]pyrid-3-yl)pyrimidine (dd, 1H), 7.38 (t, 1H), 7.55 (m, 2H),
7.70-7.80 (m, 3H), 7.96 (4, 2H), 8.50 (4,
1H), 8.62 (s, 1H)

53 | 2-{4-N-(3-Tsopropylaminopropy) | 1.48 (t, 2H), 1.88 (4, 6FD), 2.42 (1, 2H), | 466
sulphamoyl]anilino}-4-(imidazo | 2.59 (m, 1H), 279 (¢, 2H), 7.15 (dd,
[1,22]pyrid-3-y))pyrimidine 1H), 7.48-7.55 (m, 2H), 7.70-7.80 (m,
3H), 7.95 (d, 2H), 8.50 (d, 1H), 8.62 (s,
1H) .
54 | 2-{4-[N-(3-Imidazol-1-yipropyl) | 1.80 (m, 2H), 2.70 (q, 2H), 3.94 (t, 2H), | 473




0-
8

H)
|_|)
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75 (t,

I
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7.
7.
2.

8.62 (s,
7.15 424
7.64 [ WO @upsri d-3-yl )pyrimdine (m 1H),
(d, 2H),
2H) ,

sul phanoyl ] ani | i no} - 4-(

8.50 (d, 1H), 8.62 (s,

2.86-2.90 (m 2F1),

1H) 57 2-{4-[N-(SAzninopropyl) 1.38-1.45 (m 4H),

I mdazo (dd, 1H), 7.48-7.56

2.79 (t,

(m 2H),

7.72 (d, rERGBOMOT® (d, 1H),

1H) 58 2-(4-(N-[2-(2-Hydroxyethyl

3. 54- @6- 454

am no) et hyl[T3U n 7 r8(dd,
4- (i m dazo[}1, 2;%‘@?{%&@%@}1 ‘"“%2 ?%gs 1#9 7‘df)l(f m? glsi @d %ﬁ M)
pyri m di ne {3H) , | [3,26)pyfidt3-yDbjrimi@iné2 ( d,| 7148)7.52(nf; 2HY, 5, 701é)2H) 5078 (d,
2-{4-[N-(24i m dazol -4-ylethyl) 3.10 (4, d, 2H),
sul phamoy! Jani I]i no} - 4-{i ni dazo 7.40 (3 1%98(;73’@ ééo(“zzt%’ 8752%% d, 2H).
[1, 2a] pyrid-3-y|l )pyrimdine 7.69 (d, 3%fy, 7.75 (d, 1R), 8.45 (d| 1H), |8.60
(s, IH), 8 l\s:1I—J\ Q 75 (s 1H) n1J< 1H)._6Q
2-{4- [ N- (3] A8t Hy2- mﬁ%pla@pymy;amlmmpzl) 4.48:6m, 20, 2.02 (5 6H), 2,12 €1 2H), P4S0 (],
436 sul phanoyl t : ( PA), 7118
(t, [MH ip[ 1, 2 s?%yrl(g}@%mﬂlﬁ | ne%7ﬁ§9ﬁ)7€712(@}1&§03%§s/1%% m 1H),
7.70-7.80 (m am),za]aymswpymmumes 52 | ais-AE3 (6] 2HY 373 (RQH),GBBIdPR139  {47-
14), 8.63 (s, YH) 61" 2-{4-(N(2-Pipetagin-L-yl 2,30 .. 2H) ,
2.40-2.43 (rn, [4H), 2.59 (t, sul pha 3@%&%‘ ﬁ?@%‘%@n}%-ﬁ&m 2.8342. 90
(m 4H), 7.18(dd 1H) (1, 2a]pyr|d3yH)pyr|md|ne 49755(n 2H), {7.68
(d, 2H), 7}£8—(d 8 02 (d—2Lh (d 8 62 (s 82"
2- (4- (N-[ 3] éﬁ hﬁfe?r{fylil‘b(3d‘éf”3§91w99f2mdb ( 152|(b2ﬁ)alf§72(2§(msﬂ50 558 06 b o7
1-yl) propyl] sul ¥ 29 (m
PR L ]r; yg@(&,&g&ﬁhﬁd}m&mxm 3213 3843(@,41%}4? d;s%dﬁgﬁ el
pyri mdi nel(d, |4 a}pw%ylawnmme 8. 897@§(s,1 , 748- 795(@;121‘11131)((1, .52 (4,
1H), 8.65 {s, 1H 63 2-(4-{N-[2-(2-Di ¢thyl-ami nc . 3 6H) ,
> b5 o8 m 4I|:|)|), 2.62((tf Y Eﬁxﬁ@(ﬁ"%@b’hﬁs@%ﬁ’&%@' K

1H), 8.62 (s, 1H)

57" | 2-{4-[N-(3:Aminopropyl) 1.38-1.45 (m, 4H), 2.79 (t, 2H), 7.15 424
sulphamoyl]anilino}-4-(imidazo | (dd, 1H), 7.48-7.56 (m, 2H), 7.60-7.64
[1,2a)pyrid-3-yl)pyrimidine (m, 1H), 7.72 (d, 2H), 7.79 (d, 1H), 7.98

| (d, 2H), 8.50 (d, 1H), 8.62 (s, 1H)

58' | 2-(4-{N-[2-(2-Hydroxyethyl 2.75 (t, 2H), 2.86-2.90 (m, 2H), 3.54 (t, | 454
amino)ethyl]sulphamoyl}anilino)- | 2H), 3.60 (¢, 2H), 7.08 (d, 2H), 7.18 (dd,
4-(imidazo[1,2a]pyrid-3-yl) 1H), 7.42-7.55 (m, 2H), 7.75-7.80 (m,
pyrimidine 3H), 8.00 (d, 2H), 8.52 (d, 1H), 8.62 (s,

1H)
59" | 2-{4-[N-(2-Imidazol-4-ylethyl) 3.10(t, 2H), 3.95 (t, 2H), 7.10 (d, 2H),
_sulphamoyl]anilino}-4-(imidazo | 7.40 (s, 2H), 7.50 (d, 2H), 7.58 (d, 2H),
{1,2a)pyrid-3-yl)pyrimidine 7.69 (d, 2H), 7.75 (d, 1H), 8.45 (d, 1H),
8.60 (s, 1H), 8.79 (s, 1H), 9.75 (s, L),
101G, 1H)

60' | 2-{4-[N-(3-Methylaminopropyl) { 1.70-1.78 (m, 2H), 2.66 (s, 3H), 2.90 (t, | 436
sulphamoyl]anilino}-4-(imidazo | 2H), 3.00 (t, 2H), 7.08 (4, 2H), 7.18 (t, | [M-HJ
{1,2a}pyrid-3-yDpyrimidine 1H), 7.44 (d, 2H), 7.51 (m, 1H),

7.70-7.80 (m, 3H), 8.02 (d, 1H), 8.52 (d,




am no) et hyl ] sul phanoyl } ani | i no) -

2H), 2.84 (t, 2H), 3.20-3.40 (rn, .4H),
4-(im'dazo 2a rid-3-yl) 7.10 (d, 1H), 7.18 (dd, IH,( 7.42-7.50
pyrimdin %’i{ 7.72-7.80 (m 3H), 7.98 (d, 2H), 8.BETCHBI g 62 (s,
1H) 641 2- {4 [N—(2 3- Di hydroxypropyl ) _2y66 (m 1H), 2.86 (m 1H), 3.21-3.30
441 sul phamoyl]anilino}-4-(im dazo (m 2H) . 3.46 (m IH. 4.49 (t, 1H, "
4.70 [1, 2a] p)l’ld 3- yI)pyrlmdl ne (d 1E9))8.637(s,L BT} dd, 1H) 7. 24 (dd,
7.48-7.52 —86 H oA e s i ) +H—S
IH) 65 2- (O | ({12"[5' W&W&H M?Q’tyﬁyf) 2304k 2H), 246443 Q“’z“ﬁf@” Q-H),
2H), 438 | sul plaprimdylailing)of-Girhidakeri 218322.60 7?8 1K),
7.44-7.54] (m ﬁl Zad]ygr|d3ﬁﬁ;pyr|r1a§ll)ne 2H) Gin, : ?{m; 3H) ,
2H), 8.50| (d, |{kdalpyrig- 31)1{3'51 #‘66 2149 N MHBM@&I& ¥8(d.2 34-2. Y5
(m 6H), p.87{2.95 (m 2H), 478 sulj 0|3.46-3
(in, 4H),1.7.09 (d, 2H), 7.18 [MH)- [hga]?)jy@?i-é-y ‘flﬁ.[Prgéd,at el|(dd, 1H),
7.42-7.50] (m |3H), 7.74-7.80 (m 2H) | 1098 (d, 2H), 8 50 (d, 1H], 8.
1H) W41/ S PCT-EROO O3 39——48 A1y
1.64-1. 74 Z’I—‘&it@ﬁ%ﬂg’}?ﬁmﬁw 1@1‘“’2’&? B?r%%gﬁ? '%"H o) Alg?Tm dazo
(2- 875’:|2-|5 927(r7n2 Z*ﬂ)pmiyl]ﬁlp@xﬁdoxgﬂéggmé—[ (ﬁasménnd(cﬁzﬂb)msgsw I leIﬁ) 7624
m ' . S
2-(4-(N- (P Met NF%‘ML‘&"%P}”ZY‘M 2. eiw)rﬁ 32@371&9 %@deél 8 90 (t,| 424
sul phamy} | any by (1 m dazo 21, @3scts @D, Eadt iﬂ’iars(sm 2H),
[1, 2a] pynd-3 yl)pyrimdine 7.68-7 78(;1 "8.700{ (d, 1H),
8.51 (d, P11)] 8.64 (s, 1H) 69 2-{4- (121) -‘i?e(douﬁ)n |55§ﬁ my|) . 28-1./40
(m 2H), [1.4041.58 (m 4H), 478 sul phanoyl]anitino)-4-(imdszo|2.20-34. 50
(m 61-1)} 2.84-2.92 (m 2H), [1, 2a]pyr|d 3-yl)pyrimdine 7.18](dd, 1H),
7.48-7.53| (d, {2H), 7.72-7.80 (m 3H} 7.98 (d, 2H), 8.50 (d, IH, 8.2 (s,
19 63" | 2-(d-{N-[2-(2-Dicthylaminoethyl- | 0.93 (t, 6H), 2.40-2.58 (m, 4H), 2.62 (t, | 509
amino)ethyl]sulphamoyl}anilino)- | 2H), 2.84 (t, 2H), 3.20-3.40 (m, 4H),
4-(imidazo{1,2a]pyrid-3-yl) 7.10(d, 1H), 7.18 (dd, 1H), 7.42-7.50
pyrimidine (m, 3H), 7.72-7.80 (m, 3H), 7.98 (d,
- | 2H), 8.50 (d, 1H), 8.62 (s, 1H)
64" | 2-{4-[N-(2,3-Dihydroxypropyl) | 2.66 (m, 1H), 2.86 (m, 1H), 3.21-3.30 | 441
_ | sulphamoyl]anilino}-4-(imidazo | (m, 2H), 3.46 (m, 1H), 4.49 (t, 1H), 4.70
[1,2a]pyrid-3-yl)pyrimidine (4, 1H), 7.18 (dd, 1H), 7.24 (dd, 1H),
7.48-7.52 (m, 2H), 7.70-7.80 (m, 3H),
7.98 (d, 2H), 8.50 (d, 1H), 8.62 (s, 1H)
65 | 2-{4-[N-(2-Dimethylaminoethyl) | 2.08 (s, 6H), 2.24 (t, 2H), 2.82 (¢, 2H), | 438
| sulphamoyl]anilino}-4-(imidazo | 1.7 (dd, 1H), 7.30 (s, 1H), 7.44-7.54 (m,
[1,2a]pyrid-3-yD)pyrimidine 2H), 7.70-7.80 (m, 3H), 7.95 (d, 2H),
8.50 (4, 1H), 863 (5, 1H)

66 | 2-{4-[N-(2-Morpholinoethyl) 2.34-2.45 (m, 6H), 2.87-2.95 (m, 2H), | 478
sulphamoyl]anilino}-4-(imidazo | 3.46-3.60 (m, 4H), 7.09 (d, 2H), 7.18 [M-HY
[1,2a]pyrid-3-yDpyrimidine (dd, 1H), 7.42-7.50 (m, 3H), 7.74-7.80

(m, 2H), 7.98 (d, 2H), 8.50 (d, 1H), 8.62
(s, 1H)




70 2-{4-[N-(2-Di et hyl am noet hyl) 0.86 {t,
sul phanoyl ] ani |l i no?-4-(i m dazo 2H),
[ 1, 2a] pyri dVE §H#H$Pgri m di ne 7.48-7.52 (m 2H) ,

466

6H), 2.32-2.42 (m 6H), 2.79 (t,
7.18 (dd, IH), 7.23 (s, IM
7. 70- 7. 80 PCWIGEBH31397. 98 (d,

2H), 8.50 (d, 1H), 8.62 (s, 1H) Prodict was purified by chronatography
eluting with ethyl acetate/nethanol (16680) Increasing in polarity to
(70:30) 2 PEpaUCl QR GHRHORERI MhiTPUT TGALCTREDUR Wl BRI 2T i o
reaction mxturle ¢ I chi ororret hgne and ?P%E?%x( MZQ‘
4- 1N (3-imi dazolmlphmmﬂbﬁimﬂa‘?-ﬁma |2+&764924(m,2ﬂ),718 (dd, IH),
(i mdazofl 2a]|c I ne W% d ﬂgto
2-am no-4(jm dg ?%pgmif @ )pyr| |uﬁe sz@(a gﬁ
0. 95mmol ), L-(3-(4 brom)benzoyl am no) P asl(d, |2H),Ckaim(k1,elfl)l\/ﬁ611@dlﬁ)7 350ng,| 10
1. 14mmol ), Fstdi-bepz-dene et a0 )_ang
2 2" -bis(d Bﬁer?rﬁﬁﬂ@ﬁ?lﬁb)f oot Rtﬁ%gzlﬁ“((%%ﬁ) éésmﬁwmm
nitrogen. Bodi UisuiphhdylastiiRe)iA8mi@iBMY 26 1087 CRTNY the reagtion
m xture wag fl Lshgd tf?(l)]rodﬁgsgl yﬁmvm th fi %{?ogen and’t hen %eat e§) 100C for
24 hours. The \dl.3alpyrds3-yRpyemidinoyed &e?v%;(mam,aamammo«es. due wgs
purified by chrfomat ography el uting w { ate 15 |(50: 50
increasingfin pgolarity to ethyl acet at I?Fg\?ﬁg 2?4)’%%54@’)01%0 gi ve the tigle
conpound WD6® 1/| 24@ N2 16RHBO | 128-190(m, SR ¥40-11S81Rn O-{4780 (M
2H), 3.22 (q, 2%4.0 . %.68 5(H)) 1 21 (s
IH), 7.42-}.55 h“?f%yﬁa‘éﬁ‘é@ ﬁ% A %‘l’*})gs‘s‘g&%’(’sﬁﬁhm, 8.38|(t,
1), 8.48 [ |(tDalofidRyfminidind, O 21680, 1) 7.48173 (43%p] M +.| 5 Exalrpl es
72-74 Foll pwi ng the procedure of Exanple 71 and usi ng t’he approdri ate
starting npterilals the following conpédfdS0my D), pP fSh?HlalsmidCDrrpounj NVR
wz SM [M+ 721 2-(4-{N-[3-(2- O(Op/m lgq;ws }’IQYO (quin, 2H), 3. 90 (qpi n,
2H), 456 Meth t-yvl)propyllcarbamoyl} P27 (t. i 3.18-3.24 (m] 4H), P8
ani l'i no) - 410 mi ddﬁd{Vﬂ(ZZQAQtpxlamuioahﬁD 3 3.86 (tnGH)22{p2-2.42 {1b, H)02.79 &) .| 466
-3-yh) pyrim di ne b S8 fartito} Bciaheo * | 48, $48 (L hm, 7.23 s, 1m0,
{1,2a]pyrid-3-yl)pyrimidine 7.48-7.52 (m, 2H), 7.70-7.80 (m, 3H),
7.98 (d, 2H), 8.50 (d, 1H), 8.62 (s, 1H)
! Product was purified by chromatography eluting with ethyl acetate/methanol (100:0)
increasing in polarity to (70:30)
2 Product was isolated without chromatography by trituration from reaction mixture with
dichloromethane and methanol.
5
Toluene (10ml) was added to 2-amino-4-(imidazof1,2a]pyrid-3-yl)pyrimidine (Method
22; 200mg, 0.95mmol), 1-[3-(4-bromobenzoylamino)propyljimidazole (Method 27; 350mg,
10 1.14mmo!), s(dlbenzxdeneacetone)dxpallade(O) (43mg, 0 047mmol) and
2'-bis(diphenylphosphino)-1,1* bmaphthyl (28mg, 0 046mmol) under nitrogen. Sodium
tert-butoxide (218mg, 0.0023mmol) was added, the reaction mixture was flushed thoroughly
with nitrogen and then heated at 100°C for 24 hours. The volatiles were removed by
evaporation and the residue was purified by chromatography eluting with hexane/ethyl acetate
15 (50:50) increasing in polarity to ethyl acetate/methanol (95:5) to give the title compound



7.82 (s,

3r- 3.00
2H), 7.18
1H),
8.55 (d,

ar,
oty

8.27 (t,

3.12 (s, 3H),

pyrid-3-yl)pyrimdine 7.75-7.80

1H), 8.64 (s,

IH), 8.49 (d,
459 net hoxyet hyl ) sul ph

anilino}-4-(imdazo[1l,2a] 7.50-7.5

1H) 74 2-[3-Chloro- 4- (N-propyl

IH), 8.62 (s, 1H),

m 2H), 7.87 (s.

1H).
0.80 (t,

990(s

gcz‘)(/ﬁpnmss 7.
8.22 (s,

1H).

3H), 1.

- f

3.30 (m
68 (t,

1H)
38

(m 2H) . 39mg (24%). NMR: 1590+ 300 2H). 322 (a5 2H); 4.02 G13H), 3.86s, (ED] 7. 16HGid, 1H)48- 7. 55

(m (im
7.92 (d,1
(s,

eluting with dichloronethane' net hanol
(2- met hoxyet hyl sul phanoyl ) benzene (Met hod 29)

2, 4-di chl

i g 21 e oy 5 P B 38 G0
1H) Rais.62\(s D] %92 @ 1H)aiz:f409 (MR]Jhours and purified by chromatography

(90:10) 10 2 Starting from
3 Starting

oro-| -

i mdi ne
10. 26

from 264- GixalipRis 92474( 1 propyl sul phanoyl ) benzene (Met hod 30) WO 01/ 14375

PCT/ GB0O/

- Exanple 75

2--(3-Meth Iy

4- sul phanoyl anFq’liQ’ﬁ‘Gl}E the Pmm@[mpﬂ} aﬂ‘ﬂ“@gﬂh? prhropTiath stasting materials

23 VoL i ot G Icharta] PV 3 1)yt e (Exampl e 35
et hanol i ( ﬂmmpohﬁdgl ve 5 the t{NMRconpound (6ng, 17 Me) m/ANVR | sM60] (s,
3H), 6.9%-7.20 (m 4H), 7.46-7.50|(m 2H), 7.70-7.80 (m é}@%ﬂ#&SO (j.,
1H), 8.62 (s,| 1H), 9.87 (s, 1H); mMz: 381 [MR". Exanpl es Fol | opi ng
e LR L e T e e L
2- { 3- Met hyl -41(3319 I} 2.55 %al(taﬂi),328§114«q,412)4) B.11 (4,283H)] 439
et hyl ) sul phar@mhlhéym-mnmia[ﬁzaﬁy&@ $50.338\m, Zin) 715 G, 1Y, [ 44 7-[55
-3-yl)pyrimidine 7.42-7.52 (m, 2H);.7.78 (d, 1H),
7.82 (s, 4H), 8.27 (¢, LH), 8.49 (d,
_ 1H), 8.62 (s, 1H), 9.90 (s, 1H).
73* | 2-{3-Chloro-4-[N-(2- 3.00 (q, 2H), 3.12 (s, 3H), 459
methoxyethyl)sulphamoyl] 3.25-3.30 (m, 2H), 7.18 (dd, 1H),
anilino}-4-(imidazo[1,2a} 7.50-7.58 (m, 2H), 7.68 (t, 1H),
pyrid-3-yl)pyrimidine 7.75-7.80 (m, 2H), 7.87 (s, 1H),
8.22 (s, 1H), 8.55 (d, 1H), 8.64 (s,
1H)
74® | 2{3-Chloro-4-(N-propyl 0.80 (t, 3H), 1.38 (m, 2H), 2.79 (q, | 443
sulphamoyl)anilino]-4- 2H), 7.18 (dd, 1H), 7.48-7.55 (m,
(imidazo[1,2a]pyrid-3-yl) 2H), 7.66 (dd, 1H), 7.78 (dd 2H),
pyrimidine 7.92 (4, 1H), 8.25 (s, 1H), 8.55 (d,

1H), 8.68 (s, 1H), 10.10 (d, 1H),

10.26 (s, 1H)

Py
- o

10

! Reaction heated at 100°C for 48 hours and purified by chromatography eluting with

dichloromethane/methanol (90:10)

2 Starting from 2,4-dichloro-1-(2-methoxyethylsulphamoyl)benzene (Method 29)
3 Starting from 2,4-dichloro-1-(1-propylsulphamoyl)benzene (Method 30)



(i midazo[-l. 2a]pyrid 3-y1) (m 3H), 7.74-7.80 (m 4H), 8.50 (d, pyrlmdine
IH), 8.62 (s, 1H), 9.98 (s, 1H 77 2-{3-Methyl -4-[N-(3-norpholino- 1.49 (m
2H), 2.13-2WQ0WMHS 4H), 508 propyl)sul phanoyl ] anil i no} -PET/GBO@EIH. 32 (m
2H), 2.58 (s, 3H), 2.80 (t, (im'dazo[l',ga]pyrid-B yl) 2H), 3.42-3.48 (m
4H), 7.12 (dd,1H), pyrinidine 7.48-7.53%m 2A), 7.75-7.80 (m 4H), 8.50
d, 1H), 8. EXapple?sH) 78 2-{3-Met hyl -4- [N-(Zm)rphollno- 2.18-2.21 (m 4H),
2.30-3.38 ( 494, ethyl ) 2.59 (s, 3H), 2.87
(t, 2H), 3.4A32Mghyl4 2 s2ajpyrid-3-yipyrimidine> (g, 1H)

Z |_|;129 92(53( m 3l §-X3-M£M7%1m§9]-ﬂﬁmfdazg{‘l ﬁaﬁme myl)ﬁﬁﬁmdxﬁe eékatnle 35Morfty, 62 (S,

2- (4- sulphaﬁgﬁﬁmlhwas}mat«tasme@abma Exahplo A5 butvithl 2M pthanelid ameroftiade give no- 5

%gmt)rg:at ed %%‘é‘?&kﬂx x’ng' léx"irrp er%@gtﬁﬁw&%a%'ﬁtﬁéh%ﬁggg B mel)

gi ve the WO7(FO/71803%E, 40y, B/SCROMH), RIS, 115,19.87 (| H)ca/ip88INMKIE8y, 21% . NI\/R
7.12 (dd, 1H), 7.19 (s, 2H), 7.53 (dd, 2H), 7.72 (d, 2H), 7.79 (d, 1H),
7.84 (d, 2H), 8.76 (s, 1H, 8.78 (s, 1H, 9.62 (s, 1H); mz: 445 [ MN
Exanpl es 80 §kimplek@678W ng t he procedure of Exanple 79 and using the
appropriate startl ng materials the follow ng conpounds were prepared. Ex
Conpound NVR 1 ZFolloing theprogedpsegiifamgle 7] sud(using fheigpppprigte gatingmaterpls 3. 18
(s, 3H) ,103. hamoyl ] ani I i no}-4- 7.10 (dd, 111),
ey ig° ok "i@mcfmﬁs?h&dazo p’]ovrid-B-VI) (d. 2H), 7.79 (d, 1H),
7.86 (d, 2l SOtﬂnpqupdl mdine (s, 1H|NMR78 (s, 1H), 9.60 (d, 1WAl
5-Brono- 2- {(4-[|N-(2-dinmethyl - 2.06 (s, 6H), 2.25 (t, 2H), 2.82 (. 2H) | 516
ami noet hyl | sul gharmoyl Jani lino}- 7.15 (dd, 1H), 7.30 (s, 1H), 7.5pMHY
4- (i m dazoj 76 2d]p{3-Methgt-4-N-(2Linkthoxy- /2 [ 23S (me 279133% 2H), 3.1, 3H), 904

rimdinef2 80 (s,
Py . (513550 28, 2 8d, 1), 7.44.7.55

anl | no} 4-

ethy?)sulphamoyllj_gmlmo}

(imidazo[ 1;2a]pyrid-3-yl) (m, 3H), 7.74-7.80 (m, 4H), 8.50 (d,
pyrimidine 1H), 8.62 (s, 1H), 9.98 (s, 1H)

77 | 2-{3-Methyl-4-[N-(3-morpholino- | 1.49 (m, 2H), 2.13-2.20 (m, 4H), -} 508
propyl)sulphamoyl]anilino}-4- 3.24-3.32 (m, 2H), 2.58 (s, 3H), 2.80 (t,
(imidazo[1,2a]pyrid-3-yl) 2H), 3.42-3.48 (m, 4H), 7.12 (dd, 1H),
pyrimidine 7.48-7.53 (m, 2H), 7.75-7.80 (m, 4H),

8.50 (d, 1H), 8.62 (s, 1H)
78 | 2-{3-Methyl-4-[N-(2-morpholino- | 2.18-2.21 (m, 4H), 2.30-3.38 (m, 2H), | 494

ethyl)sulphamoyl]anilino}-4- - | 2.59 (s, 3H), 2.87 (t, 2H), 3.42-3.48 (m,

(imidazo[1,2a]pyrid-3-y1) 4H), 7.12 (dd, 1H), 7.42-7.55 (m, 3H),

pyrimidine 7.75-7.80 (m, 4H), 8.50 (d, 1H), 8.62 (s,
1H), 9.98 (s, 1H)

2-Anilino-5-bromo-4-(imidazo{ 1,2a]pyrid-3-ypyrimidine (Example 97; 73mg,
15  0.2mmol) was treated as described in Example 45 but with 2M ethanolic ammonia to give the



1H), 10. 28 (s 1H) 82 5-Brono-2-{4-[N-(3-dinmethyl- 1.70-1.80 (m .

2H),1.87-1.98 (m 2H), 530 am nopropyl)sul phanoyl]anilino 62 (d, 6H)
2.79 (q, 214?‘""7‘3792 (dd, - 4-(imdazo[1,2a]pyrid-3-yl) 1F§T’EP"‘!’§‘3“(9dd 1H),
7.59 (dd, 1H), 7.70 pyrlmdlne(d 2H) _7.79 (d, IH, 7.90 (d, 2H), 8.78

(s, 1H), 8.79 (s, 111), 9.64 (d,1 32 (s, |H Product was purified by
chr omat ogﬂdph‘}mmund (18men2 k%). NMRsT d.ylll'l)a'bbﬁ (§12i‘1)( 5-63810‘)211)3&78&(@2@, in
olarit

g {4- 1N22r701 xﬁg’eﬁﬁtd Iﬁp‘hakrkg?ﬁ a8§}7|§(ts 31% m dazop\j/tH]Zal oyrid-3-yll

pyrim di ne 2-Anilino-4-(5-bronoi mdazo[ 1, 2a]pyr|d 3-yl)pyrimdine (Exanple

98; 70ng, _. 0. 2mml é was treated with 2-net hoxyet hyl am ne under the
condi ti oneX in Exanple 15 51 to give the title conpound 23ngy

(25% . sNVR 2. B8liowing tﬁbﬁmce’iluﬂe&:f(&am )79 aﬁd@s@%é’%%&;(x{rj?naﬂe@ :Qa'!téééé75

PCT/ GB00/ 03139 -52 2 7.49-7.54 (m 2H) .78 (m
3H), 7. 9otl(e<follqwgc<snmm{sdverwwarsl 62 (s | H; mz: 503 [M—|]+ Exanpl e 84
5 2-(4-fIf —phenyttirorm —2a) pw
d- 3-vl| rrg of a 60% suspension in ner 4l

oil, 2.0 t hi ophenl (0.102nt, 1. Omol.) in NVH [vuEt) | and
t he m xt ¢ Aimiicis

2-[4- (N V’V!E#B‘ﬁ BT ) oA 70 o 358 Gy BRot-7% Ga 2Bk, 93] pyl i d
3-yl) pyrifm dl 'Bﬁxyl)@ulf)@ﬁﬁm]hﬂh ;4-100 1(9@&&![)?’7)&8—758%1@ rmb vas added and

I) was added to

A Q.

\JIIT

the m xtdyre was heated at,  150C for hours. The m xture al | owed|to
cool, diljuteo @W‘ldhz% Y“Qr'r’dy)ext racte@’%ﬁl)eﬁ-”@f’ﬂw 7&&%@1@?(59 87ﬂe extragts
were waslhed w her . dried and the o878 slmegggggl evgpor ati pn.
The resi ¢ Iturated with p'rhpr a col prtpd by filtratilon to give

the titl ¢81cohpBwmb 2o ZosehyNR | 2066, 6, 2254, 2D, 162 (s2HRH)| 518, 24] ( q.

oH), 7.1¢- 7. 30 L AGSLdd 1 (d.| 1H). 7.75
(d. 2H), |7. 79 ?’ﬁ‘%eﬁ%ﬁmﬂl‘]ﬁg‘?@%&'&’ﬁo @%gztﬁs’&'%%@’gés?&: 1H): mz| 533
[ VH] +. 4-(imidazo[1;2a]pyrid-3-yl) 1H), 7.72 (d, 2H), 7.80 (4, 1H), 7.90 (d,
pyrimidine 2H), 8.75 (s, LH), 9.80 (s, 1ED), 9.65 (d,
1H), 10.28 (s, 1H)

82' | 5-Bromo-2-{4-[N-(3-dimethyl- 1.70-1.80 (m, 2H), 1.87-1.98 (m, 2H), | 530
aminopropyl)sulphamoyl]anilino} | 2.62 (d, 6H), 2.79 (q, 2H), 7.12 (dd,

- 4-(imidazo[1,2a]pyrid-3-yl) 1H), 7.55 (dd, 1H), 7.59 (dd, 1H), 7.70

pyrimidine - (d, 2H), 7.79 (d, 1H), 7.90 (d, 2H), 8.78
(s, 1H), 8.79 (s, 1H), 9.64 (d, 1H), 10.32
(s, 1H)

' Product was purified by chromatography eluting with hexane/ethyl acetate (50:50) increasing
in polarity to ethyl acetate/methanol (70:30)

10 Example 83
2-{4-[N-(2-Methoxyethylsulphamoyl]anilino}-4-(5-bromoimidazo[ 1,2a]pyrid-3-
pyrimidine
2-Anilino-4-(5-bromoimidazo[1,2a]pyrid-3-yl)pyrimidine (Example 98; 70mg,
0.2mmol) was treated with 2-methoxyethylamine under the conditions described in Example
15 51 to give the title compound 23mg (25%). NMR: 2.90 (q, 2H), 3.18 (s, 3H), 3.26-3.29 (m,



Exanpl es .85-88 Fol |l owi ng the procedure of Exanple 84 and using the
appropriate starting materials 20 the follow ng conpounds were prepared.
Ex ConmpoundWMR/3#5z 85 2-(4-[N-(2 Met hoxyethyl) 1.18 (tPCT@EP/0323984- 2. 95
(in, 4H), 3.18 (s, 485 sul phanoyl]anilino}-4-(5-ethyl- 311), 3.26-3.30 (m
21), 7.49-7.58 (m thioinidazo[1, 2a] pyri®¥3-yl) 3H), 7.71-7.79 (m 4H),
7.90 (4, 2H)2H), py9-7/54 ¢in/eH)37.60(d, 5, ¢ u-778)m, SHO0.96 &, 1A)8.5484,930) (62 slH)
861 2-{4- [N-ﬁi) {\n/tzbhox@h%{;y)lg) ZfQOﬁ?t, 2I—|)wx3 %?6 t,m’ )"B Q 9{)’( I—B

sul phanoyl ] a AE{\? (2- 3.32 (t, 2H), 3.60 (q, 2H) 5 00 (t 1H),

hydr oxyet hyl t hi-0) i mdazo[l 2a] 7.45 (dd,1H), 7.50 (d, 1M 7.58 (d,

pyrld 3- yI]p%rlmdl ne 1H), 7.70-7.79 (m 3H), 7.95 (d, 2H), 8.50 (d, 1H),

.59 (s, s, 1H), . WD 01/14375 PCT/ GB0OO/ 03139 -53- 10.05 (s,
IH) 87 2-d 4- 2 ME, iR fanfio) 2.5 : . 3 .24 q, 20
539 sul pia v*' 3 8_ thylulgha anji A(>-phehiyith a2, oYHa3 |

7.42 (d, - ypydoiidike mi dazo[ 1, 2a] pyri d- 3- 1H) 750(d 1H) 770780(m

3H24 [KHBWNL["hS @Pmya “ﬂi%"%léf %%55“5%%@&9%8 GSL%Q)”“@‘%“GGEMSZB

sul phanmoyl ] &Biobhdﬁ@l)ﬁ(])‘iofxﬁr (amm%ﬁ)m n{?tan AHdmixRreAPas(smred o} 30 minutes.
dlnethylamnoWIt I 0)i mdazo 7.48-7.58 (m 3

[1,2a] pyri d-&t Fth@wthﬂ)svwgnwmhwr*@k\)mr;bmg@zq[d ZaMd-Berl)smrmdmel H,

8.60 (s,10lH@xnf0s%;50 101'99:0?1&15 e
chr omat ogr a (Ex I'I%ut I'n é@\%’t h et ) aceté dne%ﬁanoalnw?édg | ncr ea5| ng in
polarity to 1(5933 Br l&hmahemlm Wps.mlldweédo topl, dﬂutodmttbgnaapayl catradtédngitini t h
et hyl acet at [ chr ut i ng th ethyl
acet at e/ net hghrﬁ?‘!:‘%%ogﬁ%?x%%s@%re ) n %n‘@’“?‘{,‘%? &f“%’ ‘?‘:i\xgrrpl e 89
evaporation. The residue was triturated with ether and collected by filtration to give the title
compound 20mg (20%). NMR: 2.85 (q, 2H), 3.15 (s, 3H), 3.24 (g, 2H), 7.10-7.30 (m, SH),
15 7.38(d, 1H), 7.46:(dd, 1H), 7.52 (d, 1H), 7.75 (d, 2H), 7.79 (4, 1H), 7.92 (d, 2H), 8.54 (d,

1H), 8.66 (s, 1H); m/z: 533 [MH]".

Examples 85-88
Following the procedure of Example 84 and using the appropriate starting materials

20  the following compounds were prepared.

Ex | Compound NMR m/z

voy*

8s' | 2-(4-[N-(2-Methoxyethyl) 1.18 (¢, 3H), 2.84-2.95 (m, 4H), 3.18 (s, | 485
sulphamoyl]anilino}-4-(5-ethyl- 3H), 3.26-3.30 (m, 2H), 7.49-7.58 (m,
thioimidazo{1,2a]pyrid-3-y1) 3H), 7.71-7.79 (m, 4H), 7.90 (d, 2H),
pyrimidine 8.50-8.55 (m, 1H), 8.60 (s, 1H), 8.89 (s,

1H) _

86" | 2-{4-[N-(2 Methoxyethyl) 2.90 (i, 21, 3.05 (¢, 20), 3.20 G, 38), | 501
sulphamoyl]anilino}-4-[5-(2- 3.32 (t, 2H), 3.60 (q, 2H), 5.00 (t, 1H),
hydroxyethylthio)imidazo[1,2a] | 7.45 (dd, 1H), 7.50 (d, 1H), 7.58 (d,
pyrid-3-yl]pyrimidine 1H), 7.70-7.79 (m, 3H), 7.95 (d, 2H),

8.50(d, 1H), 8.59 (s, 1H), 9.95 (s, 1H), .




2-14-[N-(2- NEt hoxet hyl ) sul phanoyl | ani | i no} - 445- cyanoi mi dazorl . 2a] nvri d- 3-y)
pvrim di ne {fg [N-(2

Met hoxyet P #¥ 'ﬁham)yl ] ani | i no} - 4- ( 5- br onoi i dazo[ 1, 2aPEYEEAVEIR ) 10

pyri m di ne (Exanple 83; 87ng, O. 17mmlg t et raet hyl ammoni um cyani de (27nyg,
0. 17mol ) di phenyl phosphi nof errocene 3('23rrq, 0. 03mmol ) copper (1) cyanide
(62m& 0. 4mmol and tr| S(dl benzi dene(te'()ﬂ(telﬂ) pal I adl um( 0) (7rrg . mol )

in dry dilexgrp 2%
reflux fqd74g ?@0’@ R

resi due Was pp QYBl(@fEnD I acetgte 15
(50:50) increagléﬂgaﬁ{gnﬁ%lgﬁgrl ty to (O ng)ﬂdo(ﬂglu\%ypﬁg&@ﬂﬁ%)ound l6ng

(2108/<) .( levR: )2 %hmbqudaz«gl)la(l’aby%ﬁ( s, BHH), 73502(&2131)3’07%%0 ahb49H)7. 4P (H;jd’ gH),0
7.5 , 1111 2 7. (m . 7] 9@, ' , l1H), 4.4
(s, IH). 10.23”3"{,“‘\“&??710.53 (s. 1H) %4;"%%&7#%% sB3 B b1 s
:DCT( GB001 m?;,az.lgﬁn.(zmml yelghﬁp 2- {4 BAY(, 3HDI2[mt2:620 (m, 2H) 2. 90 (q, 528
am nopr \' 5 U ano n |

pvrim gi ﬁg 2- d"‘(‘g‘ ’ﬂﬂ?r‘(é‘m dag %35?]%§%& %Pﬁéyrl m d| nc (Exgnple

98; 200ng, 5 Jdlﬁﬁmhﬁndeﬂq?nﬁlb {dagh ap39e30i@es), 7.4 he 3AY, bt tregted
w th 3-dijnet hyl am no rol% a&ﬂne to gl ve tr$e %tlntle co oun§§ (9Pnmg, 349 .
yringi

NVR: 1. 4§- 1. 5plle2#jpypid3- miding  gH) | 7.72-780(m, 38), 795 (&RH), 8517@, p. 80 (h
2H), 7.04 (d,|| 7.40-7. 48 2 , 7 ,
K (m |3 (- 210 | oo agd Mool (R f, | )

7.71-7.74 (m|3H, 7.90 (d, 2H), 8.5p 530 [ NH] +.
10 Exanplle 91 5- 2- Hvdroxyeth rIthla IH) (4[N—(2 I\/bthox
Saodl o

f | ph alll | | IIUI 70t PYyH = icacy
Ky;::ll gea( 1?&9@' foh@d’é‘“é'?f’g ﬁﬁ'ﬁ'}’%gﬁéf&hﬁ*ﬁ “E‘H?B t)d%@ added to

2- rrercapt(ﬁwrdsaainghnpi&ari@&r‘(ﬂ!ssﬂ OrmDI) in NVP (4m) and the m xture was

stirred f r 30 15 mn

2-{4- [N-(2 Produgts ‘X’fé’f‘?g?‘ﬁ%}iﬁ lf‘&ﬁl“F‘FﬁU}thﬂthﬂWta'ﬁzo[l 2a] pyrid-3-yl)
pyrim di népéd‘aaa«wsgs ghipiyeluting WithMRyl(dcsthtbmy@mmari@ssiopnd the

m xture was heate OC for 3 hours. The m xture was allowed to cool,

di | ut ed WIQW%B&W%EW@W@M wi th 2M hydrochl oric acid and extracted
with ethyl acetate. The extracts were washed with water and brine, dried
and the vol atiles renoved by evaporation. The residue was purified by 20
chr omat og@anma:tu ng W|th hexane/ et hyl acetate (50 50) increasing in

2-{4-[N(2-Methoxyethyl)sulphamoyl]anilino}-4-(5-bromoimidazo[1,2a]pyrid-3-yl)
10  pyrimidine (Example 83; 87mg, 0.17mmol), tetraethylammonium cyanide (27mg, 0.17mmol),
diphenylphosphinoferrocene (23mg, 0.03mmol) copper (I) cyanide (62mg, 0.7mmol) and
tris(dibenzideneacetone)dipalladium(0) (7mg, 0.008mmol) in dry dioxane (6ml) was flushed
thoroughly with nitrogen and heated at reflux for 48 hours. The volatiles were removed by

evaporation and the residue was purified by chromatography eluting with hexane/ethyl acetate
15 (50:50) increasing in polarity to (0:100) to give the title compound 16mg (21%). NMR: 2.90

(9, 2H), 3.15 (s, 3H), 3.25-3.30 (m, 2H), 7.42 (dd, 1H), 7.58 (d, lH), 7.72-7.78 (m, 3H),

7.90-7.98 (m, 3H), 8.59 (d, 1H), 8.40 (s, 1H), 10.23 (s, 1H), 10. 53 (s, 1H); m/z: 447 [M-H]".

20



acet ate/ met hanal (95:5) to give the title conmpound 39ng (20% . NWR
2.85-2.98 (m 4H), 3.15 (s, 3H), 3.24-3.30 (m 2H), 3.51 (g, 2H), 4.82 (t,
1H), 7.10 (sO@Hy3?s7.45-7.54 (m 211), 7.70 (d, 2H), 7. périGmodds3ds, 7. 90
(d, 2H), 8.70 (s, IH; 8.85 (s,1H), 9.72 (d,1H),10.18 (s, 1H; mz: 501
[M1+. 25 Exanple 92 244IN-f3-(tert ButSbeycarbon |y
ani no) pr ouy, lgg(iim)y) aniliino) imdazof L2a]pw d-3- yllp3rimdine
2-Ani i no-;%i'ltﬂ—d-ai- o[ 1, 2a] pyr| d 3-yl)pyrimdine (Exarrpl e 16; 290rrg,

. Omol ) was{4- Disathwiasinoproryiisudphaimos | e-(5-Bed: ddzd{ g
cool ed to OC., Ciihll or osul phoni c aC| d (0. 266nTL 4. Omol ) was added sI ovay and
the mixtur P¥HEBEUEE | rred at OC for 30 minutes, allowed to warmto ambi ent

tenperature sti Brogifd4-(3-Bomomts ol Th]lHars- ﬁitl Kk hp16/98; 20fmg,0ne hour .
The vol atil es were renoved by evaporatlon reS| ue was di ssol'ved in dry

WO 01/ 1437 Bamnetbwey testedgs desgriped jn Examypde Aadoviflnbdimethylamineprepst-ut i on
dded sl ow o' |

(0. s00m. "1 ghto Rt il U Bund (ohbe Bhrey m%aypgglgg@@g%@;@{h et dine

(1O and 2205228/, H).C. THEES (26051 d, TH)T 40718, IS 7.55(d, 1ER TG0 f or

Cemoved by UDaREATF R Bhy T PEk Fit IR GG DAV e 051 Gue

was triturated with water, collected by filtration, and then purified by
chr omat ggr aph | uting with dichl oromet hane/ met hanol (95:5) increasing in
pol arit t%&) to give the title corrpound 207 ng, (40% . NVR 1.30

(s, 9H), LS0siaubenitior2(ihOnebblved ity ;aa 2H), 7.58
(d, 1H), 7.68 1
1H), 8.80 ( ne ny z: 524[M—I]+ Exarrple 932(4 {N— F

ryrid-31ilpyrimidine
T2aTpyr o 3yl SR PR AR e V) 4 Gl e o
yl) pyri m di kmercipteatipnel (QBS9rﬂ921ﬁmml)(iixTNMB (4mh)dmd the mixture was stirred for 30
e R S L RSB RARAL s  ERE
1. 50 (qui n,pyRididineXExfmple 80;A0mg, 02198 Endlyied NMP (Hml) 4a.~£mdé<sandwrmxﬁua&as7 15 (m
gH)SO (7d 118 M%O‘z(;gér i‘]ﬁurs #% mi 5 7%&0\3&%0 cool,7d?lute& thh water, neutra?ls( 28,

with 2M hydrochloric acid and extracted with ethyl acetate. The extracts were washed with

water and brine, dried and the volatiles removed by evaporation. The residue was purified by

20  chromatography eluting with hexane/ethyl acetate (50:50) increasing in polarity to ethyl

acetate/methanol (95:5) to give the title compound 39mg (20%). NMR: 2.85-2.98 (m, 4H),

3.15 (s, 3H), 3.24-3.30 (m, 2H), 3.51 (q, 2H), 4.82 (t, 1H), 7.10 (dd, 1H), 7.45-7.54 (m, 2H),

7.70 (d, 2H), 7.78 (d, 1H), 7.90 (d, 2H), 8.70 (s, 1H), 8.85 (s, 1H), 9.72 (4, 1H), 10.18 (s, 1H);

m/z: 501 [MH]. .

25

Example 92
2-(4-{N-[3-(tert-Butoxycarbonylamino)propyl}sulphamoyl}anilino)-4-(imidazo( 1,2a}pyrid-3-
yDpyrimidine T
2-Anilino-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine (Example 16; 290mg, 1.0mmol) was
30 dissolved in thionyl chloride (6ml) and the mixture was cooled to 0°C, Chlorosulphonic acid
(0.266m), 4.0mmol) was added slowly and the mixture was stirred at 0°C for 30 minutes,
allowed to warm to ambient temperature stirred for two hours and then heated at reflux for

one hour. The volatiles were removed by evaporation. The residue was dissolved in dry



20 Exanple 94

2-f4-(2-D et hyl am noet hoxy) ani | i nol - 4(6 phenyllmdazo[lz r|d3

yl) pyrim (ﬂ"ﬁ@}/"‘@ X 3- Di net hyl ami noprop-2-en 1-oyl )-6 "CT’G]B% 03139

phenyli m dazo[ 1, 2a] pyri di ne. (Method 38, 50ng, 0.17mml) was added to a
sol ution of 4-(2-diethylam noet hoxy) phényl guani di ne 25 (Method 42; 60ny,
0. 19nmol ) m@mﬁiﬂnlﬂmmmﬂn@m@mbngﬁde@SDMynoI@solutlonobut anol (1. 5ml) and

th t . for. ol db
D X e B 3o Bk o SO o B A T
hexane/ et f(‘]{.lZlml; &Oﬂhﬁl) i ﬁﬁdiﬁe)(ld)mt) andcioled to 0°Qurider mh'yganTlthhiﬁhtre was

acet at e/ rret h & 0: ive the title congoun . NWR 1.07
(t, 6H), f‘d’ %‘Pﬂ)“‘e ‘9’ ¢4 at apjlyent tgmpeyature fop o %ﬁwla Were 08 (m
30 2H) § 7 r&ﬁo&e‘dbyla@pora?xoﬁinﬁth@ﬁs{dﬂ% az%ﬂ'opei wftﬂv&a@er ‘Peresidize as tritural %:9') 8.30
(s, 1H), 8.35 (d 0 (d H; mz: 479 [N H +. WD 01114375

PCT/ GB0O10dittgwater, t&w@u%mmewmyy chromatography eluting with

3 (5. motlg TAAPaaGERGRS 05 X  pces G RMBHOTE (P 1 B0 REKI BBy, 1 e

(Met hod 3207 862 (A§%) ANBR 30 Js, ﬂH}. laﬁﬂdeldn,tﬂ{)az €D (myt2H), 2.8 (m, 2 H), 7.38 (m,

et howd de 550t e (et AeAD: 788 01275 G B8R 0

ref | uxiof oriE)gmhosza{MHAfie m xture was allowed to cool and the resulting
precipitate collected by filtration and purified by chromatography eluting
with hexane/ethyl acetate (50:50) increasing in polarity to ethyl
acet at e/ ngiagid 93 90: 10) to give the title conmpound. NVR 2.60 (s, 3H),
3.88 (s, . 703(d ( | M 10718 (s, 2H)
7.75 (d, 24 (Benzyloxyearbonglan anaeyd} anginok4-(imidezel2alpvrid By -y z:
411 Exa (3-Chloroanili no) 4- (pyrazol of 2. 3al pyri d- 3- vI) d| ne 15
Dry n-bu?gzrlilg?ﬁ ldgle ) was added to a m xture of

3- ( 3- et hyl aﬂﬁmlpxoaﬁm@mm,zwmd%mmnw@mmm 290me; liGakimal) gndet hod

ﬁgdr}gg?é@gﬁ%waﬁ?@%pg "on 1n ?ﬁggpwlﬁ%a&%m%éd?nd S'Odl o

m Xt ur e wExampkto2do givel the title tomppemd 212 hg (38%p NMRNDS0 Guin] 2H), 20044, 25 were

eToved, AR R A, 1 B 1T S S e 1 ©

filtratioqd, Npshesl(dy\2H}) 850 (& TH), Bl60(s SIH) ekl sseMH]'and dried to give the
titlez%onpound (78ng, 29% . NWVR 7.00 (d, 1H), 7.10 (t, 1H), 7.35 (m 211),
7.50

Example 94

3-(3-Dimethylaminoprop-2-en-1-0yl)-6-phenylimidazo[1,2a]pyridine (Method 38;

50mg, 0.17mmol) was added to a solution of 4-(2-diethjlaminoeﬂloxy)phenylguanidine

25 (Method 42; 60mg, 0.19mmol) and sodium methoxide (11mg, 0.21mmol) in #-butanol
(1.5ml) and the mixture was heated at 115°C for 15 hours. The volatiles were removed by
evaporation and the residue purified by chromatography eluting w1th hexane/ethyl acetate
(50:50) increasing in polarity to ethyl acetate/methanol (80:20) to give the title compound
(5mg, 6%). NMR: 1.07 (t, 6H), 2.64 (q, 4H), 2.92 (t, 2H), 4.10 (t, 2H), 6.98 (d, 2H), 7.08 (m,

30 2H),7.15(d, 1H), 7.37-7.60 (m, 4H), 7.70 (d, 2H), 7.92 (s, 1H), 8.30 (s, 1H), 8.35 (d, 1H),
9.80 (d, 1H); m/z: 479 [MH]".



(t,-1H), .7.60 (d, 2H), 8.08 (s, 1H), 8.43 (d, IH), 8.70 (d, IH, 8.82 (d,
2H), 9.68 (s, 1H; mz: 322 [MN 25 Exanple 97 2

Ani | i no- 5- bA¥Ot4FTS i dazof 1. 2alpwi d-3 yl)pvrim di ne 2- APCREBENN03139
brono-4-Cm i dazo[ 1, 2a] pyrid-3 yl)pyrimdine (Mthod 31; 200nmg, 0.67mmol)
and bronmobenzene (0.08m, 0.76mmmol) weré&8treated as described in Exanple 71

and the pro@aimplas purified by chromat ography el uting w th hexanel et hyl
acetate (50:50) 30 |ncrea5|n oI arity to (0: 100) to |ve the title

conpound. N¥e6-Metho i2H(4-sulp lanil widine 7. 66 (d,

2 §3-
o o1/ 13127(5dpm7&c§c%"g&1’§§“‘“ ‘%120 >2- lggtﬁ%m-x%etﬂ&xﬁrﬂxdaiﬁ Za]pﬁm%?e (s, IH).

2- Ani | i no- 4{¥sthbd 3)91186%9.&3251!!@(2)5&}/4;&:141@! tGapﬂutmmcoT nﬂelphamoy!phenylguamdme

5 amrol) ©  SVERRERL ST Rong S edfont i 1o i Wt 4mab o

in Exanpl e ﬁﬂemtiré\hammewlméﬂumbtmlﬁdrsbyhmm&gma%&m%wmamew th et hyl
acet at e/ net hangl (98:2) increasin polarity to (90:10) to give the

title conpotiRmERRECipas collepied by 3‘(‘%!'(1‘“‘1 Pwﬁed#ysbmmawempkxe utingiwith; 59 (d,
|'H), 7.65- 7 pdianéBhyl3kitate go%g easdiwﬂgmpglaﬁ@té Sthyl hEDrate/theffindI$90: i(§|)to gn% z: 364

[MH 10 Preparatlon of Star erials The starting materi r the

Exanpl es ab&FéIﬂSP@nEQWlﬁMo%ﬁ% ﬂé],Bﬁséléli),él?{’éd(blﬂhﬂé)?»(d,d&m'lVZ(drHDar ed

e e B A e Tt IO P T LR G GRS

of the star{MHg.15 materials used in the above reactlons Met hod |

4- (2-Met hyl i m dazof 1.2a]pyrid-3-yl)-2:nethylthiopyrimdine A mxture of

3- (3-di met hyl am noprop-2-en-1-oyl)-2-nethylimdazo[ 1, 2a] pyridine 20

(Met hod 2) mple_mml) t hi ourea (6.52g, 86mmol) and sodi um net hoxi de
(1.19g, .2 &'&U I 2 ont) was heated at 85 C for two hours under
nitrogen. MeB{ = iy Syvilpmmidinge g and the ni xture heat ed

at. ngs gd f1gr a fu rmmnb&magggromaj%faa&eal to mxmé%@'ggaaﬂ%ﬁﬁuwﬁ%& -0 ©
y evaporatl on e residue was purif
2-methylpyrazolo[2,3a]pyridine (Method 18; 180mg, 0. 84mmo}3, 3-chlorophenylguanidine
(142mg, 0.84mmol) and sodium hydride (67mg of a 60% dispersion in mineral oil, 1.67mmot)
and the mixture was heated under nitrogen at 125°C for 7 hours. The volatiles were removed
by evaporation and the residue was triturated with a mixture of ether and distilled water. The
20 precipitated solid was collected by filtration, washed with ether and distilled water and dried
to give the title compound (78mg, 29%). NMR: 7.00 (d, 1H), 7.10 (t, 1H), 7.35 (m, 2H), 7.50
(t, 1H), 7.60 (d, 2H), 8.08 (s, 1H), 8.43 (d, 1H), 8.70 (d, 1H), 8.82 (d, 2H), 9.68 (s, I1H ); m/z;

322 [MH]".

25 Example 97 )

2-Anilino-5-bromo-4-(imidazo{1,2alpyrid-3-ypyrimidine
2-Amino-5-bromo-4-(imidazo{1,2a]pyrid-3-yl)pyrimidine (Method 31; 200mg,

0.67mmol) and bromobenzene (0.08ml, 0.76mmol) were tréated as described jn Example 71
and the product was purified by chromatography eluting with hexane/ethyl acetate (50:50)

30 increasing in polarity to (0:100) to give the title compound. NMR: 6.98-7.10 (m, 2H), 7.30
(4d, 2H), 7.50 (dd, 1H), 7.66 (d, 2H), 7.78 (d, 1H), 8.64 (s, 2H), 8.72 (s, 1H), 9.01 (4, 1H),
9.82 (s, 1H).



chromat ography eluting with ethyl acetate/ methanol (100:0 increasing in -
polarity to 97:3) to 25 give the title conmpound (16g, 71%9. NVR 2.59 (s,
iN), 2.62WQOVHMEES 7 10 (dd,1H), 7.40 (dd, |IH), 7.42 (BCYGRYON38963 ((,
1H), 8.62 (s, IH, 9.54 (d, 1H), mz: 7 [Hz' . Method 2

3--(3- Di et hvl ami noprop- 2-en-1 - oyl ) - 2-Tet hvl i mi dazof |.2al nvridine 30 A

m xture of 3-acetyl-2-nethylimdazo[1, 2a] pyridine (Method 3) (40g, 0.23nol)
and DWW 290 ) was heated at reflux under nitrogen for 4 days. The

vol atil es € +enoved by evaporation, the residue was triturated with hot
et her and 2-Agilieli(stbfontimidazo] t.04lpadd-B-g)pwrinkidinerat i on to give the title

conpound (21g, .409 2..64 9 01/ 14375

PCT/ CBOQY (()3 1%92'“5/98‘0‘:‘)‘%‘?'!}“'&4#"“72 g&"?'ga’ﬁpﬁﬂ"d‘“FWéS 1198 3.4mmal), (¢,
1H), 7.570 sﬁd bronidbenzene@.36hi, ﬂiﬂmol%éreu%aﬁd as deMéribed ilBtaARe 7 ad the
3-Acetyl - 2-net hyl i m dazo[ 1, 2all pvridi ne m xture of 2-am nopyridine (60g,

0. 64nol ) mustmmﬁsdbytzlmmpmdwamt@aen@ml apgtate/methmeb(98:2) increasing in( 450n)
d THE (7§ t d at
o et dABbto (60 R 35 By e e oSindtha 1B b XEE 7,06 L e 7laglu0 GLAVC @

and the r4bj Tse(dnt), Bi6647075(th, BH), BH2 (it o8.60bsy 1K), .00 (s 1H); inflz: 364
di chl oromﬁg e/ hexane (1:1) increasing 10 in polarity to dichioronethane

/ met hanol The purified product was triturated with hexane to give
the titd e corrpound (46.2g, 40%. NVR 2.55 (s, 3H), 2.68 (s, 3H), 7.15 (dd,

1H), 7.56 (dd, 1H), 7.64. (d, 9.58 (d, 1H), miz:175 [MH +. Method 4 15
4(Imdazci1‘!ﬁﬂ’!&?|jéﬂ4ﬂ—§l—$'3&l——‘2;l-—%§i ' Materials; 1,y t hi opyri mi dine A nixture of

3- (3-di et hyl ana&%agnateﬁmslfor@uémampdaamvb,a?@&m&rdm BidMbledr ard 0- 909,
4.2mmol ), thiourea éo 32¢g 2m‘m|z and sodi um net hoxi de (0.34qg, 6.3mol)

was heat deadily pepEe hymsfa{%mhocks Iqoymmterials, Borexamplp thefollawing was

al | oned t ns B ;m- b&%f(l@;ﬁfplran Qp%?me) ta?tﬂ%ed dr opw se
and sti rr?%a%nat}ﬁl]lﬁggn?or 21 y g ours. “The vo wer e
r enoved byna;eraabaxsadmm&oueteh@lonsy due purified by chr orrat ogr aphy, eluting

with ethyl acetate/ nmethanol (100:0 increasing in polarity to 97:3) to give
the title conpound (0.94g, 93 %9. NWVR 2.61 (s, 3H), 7.22 (dd, IH, 7.54

(dd, 1H, Mdhodid, 1H), 7.77 (d, 1H), 8.56 (d, 1H), 8.66 (s, IH, 9.83 (d,
1R Mz Lo MR miaRzo £3a195i4%-y1)-2-methylthiopyrimidine
A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)-2-methylimidazo[ 1,2a]pyridine
20 (Method 2) (20g, 87mmol), thiourea (6.52g, 86mmol) and sodium methoxide (1.19g,
22mmol) in butanol (220ml) was heated at 85°C for two hours under nitrogen. Methyl iodide
(2ml, 32mmol) was added and the mixture heated at 85°C for a further 1 hour. Methanol was
added and the volatiles were removed by evaporation. The residue was purified by
chromatography eluting with ethyl acetate/methanol (100:0 increasing in polarity to 97:3) to
25  pgive the title compound (16g, 71%). NMR: 2.59 (s, 1H), 2.62 (s, 3H), 7.10 (dd, 1H), 7.40 (dd,
1H), 7.42 (4, 1H), 7.63 (d, 1H), 8.62 (s, 1H), 9.54 (d, 1H), m/z: 257 [MH]".

‘Method 2
~Dimethylaminoprop-2-en-1-oyl)-2-meth lumdazo 1,2alpyridine
30 A mixture of 3-acetyl-2-methylimidazo[1,2a]pyridine (Method 3) (40g, 0.23mol) and

- DMFDMA (200ml) was heated at reflux under nitrogen for 4 days. The volatiles were
removed by evaporation, the residue was triturated with hot ether and the solid product
collected by filtration to give the title compound (21g, 40%). NMR: 2.64 (s, 3H), 3.29 (s, 6H),



3:3-Di net-hyl am noprop 2 en-1-o0 |limdazo 1.2a pyridine A m xture of crude
3-acetylimdazo[l, 2,a] pyridine (Method 6) (3.3g, 19.1mmol) and DVFDVA
(40nl) was Medowd3’at refl ux for 60 hours. The m xture waPCxIGBO®WEN3% 0 cool ,
the volatiles were renoved by evaporation and the residue triturated with
hot ether. The solid 30 product was corfct ed by filtration to give the
title corrpoﬂrsd @ .1B9,7.00588p 1H)VF38 @d. ) 054 @, 1THR 1.3 (d, 3H1,0.95178, ﬁrﬂ)zsdr? 81
(d, 1H, ?M ( dmil—l) 05(3 42 (dd(a 9@{)(7 6? ?3 UP(d’7H% g ) 8.43 (s,
IM 9.72 (d - mlz: 216 [ MH +. V\001/1437 5 PCT/GBOO/03139 -59 Met hod 6
3-Acetylimdazo[l.2al pyridine Al umniumchloride (20.4g, 153.2mmpl) was
added in small portions to a solution of imdazo[l, 2a]pyridine (8.9g,

75. 7mmol ) | Methedid or onet hane (150ml) cooled at 5C. The 5 mi xture was then
al | oned go IG5, 'imu{ 2 re and stirred for 1 hour and then
heated to r T Im, 53.9mmol) was then added slowy
over 30 ninutes Ammmwzmmy@ddmngm Gatnot)ahd Bl-?éthﬂi’-Z,i—péﬁthﬁﬂmﬁ@(wl agtes.

and i col wat Sy SRR B0 RB T SomiE et s o (45 naurh (0B k| ne

with 2M aqumtaﬁdiemwaﬁtmwf&qs&@wmr&oﬁ&ﬁ VA FRREEBY apdtatiin il (0
acetate. The conbi ned extracts were dried and the vol at'il es renoved by

evapor at i onresigugaepugficdpyshoneatograpipicluting withdishloreoethanethexames(lyl) inofeasi®s % of

the tit hi

it ur ¢ g P Ao dehfbrdoanp kGl ©82), 1t R brody Al i ° )
(dd, 1H), 7. baxaneito giwel)thetitleigm{mimdxm 2g, 80%) NMR: 2135 (5, 31D, 568 (sd3H)| HLS (di5 Met hod
7 4-(3.5-Di o I | I Xt f

L (3 5 i ox T 2B ity 7o bt R 0ol BB, Ve noa o)

(500ng, 1. 82mmol ) and 10% pal | adi um on charcoal catal yst (150ng) in ethanol

(25m) and E} hél acetate (25nl) was stirred under an atnosphere of
hydr ogen fo rs. The catal yst 20 was renoved by filtration through

di.at onagsoug 1d18-v)id-fneth: wgashed with ethanol and ethyl
acetate. The vol at| | es were renove romthe filtrate by evaporati on and
the _ residue tAmixgob(dfimethylaminopep-prek-aylimidazefl 2 ¢ Mathkodnpound
(395my,  88%0 9o ruflof 0%?&54‘ d. 2H),
(355, 55 o Qg 03k R bty G o
-yl ) sul phon atedmfegbyfbgm (10ml) for 2 hours. The mixture was allowed to cool to 30°C,

methyl iodide (0.6ml, 9.6mmol) was added dropwise and stirring continued for a further 3

20  hours. The volatiles were removed by evaporation and the residue purified by

chromatography, eluting with ethyl acetate/methanol (100:0 increasing in polarity to 97:3) to

give the title compound (0.94g, 93 %). NMR: 2.61 (s, 3H), 7.22 (dd, 1H), 7.54 (dd, 1H), 7.72

(d, 1H), 7.77 (d, 1H), 8.56 (d, 1H), 8.66 (s, 1H), 9.83 (d, 1H); m/z: 243 [MH]".

25 Method5s
3-(3-Dimethylaminoprop-2-en-1-oyDimi 1.2alpyridine
A mixture of crude 3-acetylimidazo[1,2,a]pyridine (Method 6) (3.3g, 19.1mmol) and
DMFDMA (40ml) was heated at reflux for 60 hours. The mikture was allowed to cool, the
volatiles were removed by evaporation and the residue triturated with hot ether. The solid
30  product was collected by filtration to give the title compound 2.29g, 52%. NMR: 2.90 (br s,
3H), 3.10 (br s, 3H), 5.81 (d, 1H), 7.09 (dd, 1H), 7.42 (dd, 1H), 7.65 (4, 1H), 7.70 (d, 1H),
8.43 (s, 1H), 9.72 (d, 1H); m/z: 216 [MH]",



4-Ni trobenzenesul phonam de (2.02g, 10mml) was added to a sol ution of
1,3,5-trioxane (1.96g, 20mml) in acetic acid (5n). The m xture was
stirred f WOBUMPBuUtes and met hanesul phonic acid (10ni ) PRESBIMEER s| owl v.
The m xture was then stirred at 35C 3Q,for 20 m nutes, cooled to 0C
diluted with water and extracted with «gt hyl acetate. The conbi ned extracts
were washddethed 6e wWith water and tw ce with 5% aqueous sodi um hydrogen

car bonat e sgl qu og E;Q ﬂ drll ed and the volatiles renmoved by evaporation.
The resid OO 03139 -60 was recrystallized from et hanol
to give the t'hhﬁmﬁﬂﬁi&lﬂi‘ﬁe(ﬁﬁ@mﬂ Bibkol) whddlided infstaliortdhl to a soludiBn bF: 4H) -
8.20 (d, 2H), hod 9 5 4-f2-Diethviam noethoxylaniline A

m xture ofmwﬂ%"il»a‘?] mdm(ﬁn%déﬂmgl)mdlchhr?mﬂbwy@ saoledst 59O The 1. 09,
4.2 Ol re hooRa) wWitm | (30mL
"OoE) o HGHIE g@%?&g@ﬁr olgen % %&d étg%qur S. MPﬁe ca ( )

was stirred under an at nospher al yst was
renmoved bedted torefluxoAceticanhygride (5. lalo$h@ewmol was theh added slowly dviek 3&mimuad was

ovapor at | S PE R et dT ot Rctod i Ber 0 B K e T b 20

[mil. Met lselsent radtnobbdbyeviaporitionet toefwyatdr addbidttds theeesidua cTHeRqiuS ixtdel ) and

xylene(35ml a m xt re of, s m,4 ni trophenqxi de.  (10.5q,
Simor) 30 BRI P P s Spis cs ih 49d B Wb ) - an
pot asqpu mac&aaé BB Bérfbibdexfdcts waRIEd artl e Vd1RtileEMblddy evhpotdtiof td\give HEat ed
at reflux_for 2 hours. A Dean-Stark%% parat us was then fitted and the

wat er was PFaRRlle Jhis pi avas shpa te cansistof i “apfdhe tifle ceweeuqd@ﬂlemmmrm ent
t enper at ugg;qanfl bg]: idife. mr]ﬁlixfu?éw@.\sgtp\‘#ftﬁﬁut fhesrifich R (aﬁcant ed

fromthe precipita sol1d and the volatiles vvere renove rom

decant ed 3H)I7R2i(ddy 15), Bhia(dds HDi B9 (d LH), 860t(h d H),i % $2(dcHlpound (8. 0g, 52% as
an oil. NWVR 0.90 (t, 6H, 2.50 (q, 2H), 2.89 (t, 2H), 4.15 (t, 2H), 7.15
(d, 2H), 8.18 (d, 2H); nfz: 239 [MH +. Method 11 25 4- 34N. N-Di net hyl

W no- ZShVMetlwh‘r opoxvl aniline 3 N, 'N D net hyl am no- 2

hydroxy-3- .Lroph Met hod 12) (3.75 g) was dissolved in

et hanol (4 : Sepffer e -of nitrogen, 10% pal | adi um on- car bon

(0.4g) was ad dgdnmfﬁheom(eﬁaﬁmp@mnmysﬂpmlwmmm gf hydrogen .
and the 1o a et il s2mmot) and 10% palladium on charcoal catalyst (150mg) in ethanol (25ml) and
ethyl acetate (25ml) was stirred under an atmosphere of hydrogen for 3 hours. The catalyst
20 wasremoved by filtration through diatomaceous earth and the filter pad was washed with
ethanol and ethyl acetate. The volatiles were removed from the filtrate by evaporation and the .
residue triturated with ether and hexane to give the title compound (395mg, 88%). NMR: 4.90
(s, 2H), 5.10 (s, 4H), 6.02 (s, 2H), 6.58 (d, 2H), 7.50 (d, 2H).

25 Method 8

1-(3.5-Dioxapiperidin-1-yDsulphonyl-4-nitrobenzene
4-Nitrobenzenesulphonamide (2.02g, 10mmol) was added to a solution of

1,3,5-trioxane (1.96g, 20mmol) in acetic acid (5ml). The miXture was stirred for 5 minutes
and methanesulphonic acid (10ml) was added slowly. The mixture was then stirred at 35°C

30 for 20 minutes, cooled to 0°C, diluted with water and extracted with ethyl acetate. The
combined extracts were washed twice with water and twice with 5% aqueous sodium
hydrogen carbonate solution, then dried and the volatiles removed by evaporation. The residue



m xture was stirred overnight. The catal yst was renoved by filtration

t hrough di at omaceous 30 earth and the filtrate was evaporated to dryness.

The resi duewsasingrssol ved in diethyl ether containi ng aPEHEBINAIBUNt Of

i sopropanol and hydrogen chloride solution (IMin ether, 16 m) was added.

The ether was evaporated and the solid 4%si due was suspended in

| sopr opanol was r&ystali® a5 ¢ Alo3 500 NMR QAR (s ut es

t hen all ovvedasto co%{aeytg%gﬁeb%ﬁlttB%Ol/%S%ﬁ%ﬁC% C%Og’/ 03‘; 39 -61 (5,280,

t enper at ur e3-30(se4H)z 830 (d. BED. 8#2dér2Hlas col | ected by filtration, washed with

| sopropanol, ether and dried (3.04 g 72.4%. NVR 2.80 (s, 6H), 3.15 (m

2H) 3.88 (m 2H), 4.25 (m 111) 5.93 (br S, 111), 6.88 (m 4H); mz 211
VH EACMhtlhhﬂlS}ZOZ .1.6 requires C 49.2, H 7.4, N 10.4, d;

217%m§)un 42H 2N101(:1 19.1% 5 Method 12 3

N. N- Di ni t rophenoxy) pr opane

1- (4- Ni t r ophenoXy nixturd o P2 YiBhARARRethdB)- N Qfitrobslzeni(Metld L 438mepd i n
met hanol (30 rﬂé) anl(ljr I[))I\/F@‘ S’lﬁﬂ B &ng?hyl am ng(S§2M soll\l(}?l@lo(’nE i n met hanol ,

17 m) was mefliuns gn ks sl 2ARrSENSe PSR RS st e FRPBr at ur e
overni ght . JAhgsgheRGE hitflogdh Wr 4 HBuMPhe U AR vis Pilndved BY Hﬁ%&oﬁnﬁﬁq?%he residue

was di ssol ved I'n sat ur at'ed sodi um bi car bonat e sol ut1on acet at e.
The et hyl adistomacsoiseagh andibe ﬁhg@aéweﬁwm& widls incttiartohi The volatiles were mmvedl

bri ne, ri Vi n ol h e ev. dto
yield anéim ﬁgt{‘&gt%ﬁq%w ’?“02'8 g% fr)'r'kshz3 ﬂg %é&“ﬁ& g{qb%é'c%ﬂqg? ‘}‘SI&% 9% .
NVR ( CDC13)fMR}"33 (s, 6H) 2.98 (m IH, 15 2.54 (m 1H), 4.00 (m 3 H),
7.00 (d, 2H), 8.20 (d, 211); nmz 241(MH +. Method 13 1-(4-N trophenox '
-2.3-ep ropane 1-(4-N trophenoxy)-2, 3-epoxypropane was prepared by an
anal ogous nefellidd 100 that 20 descri bed by Zhen-Zhong Lui et al. in

Synt heti ¢ Conmuni cat i_ons (1994 ,, 24, 833-838. 4-Ntrophenol (4.0 g),
anhydr ous p aDicthylaminpethaxy) lnilrebepzege 5 t et rabutyl ammoni um bromi de (0.4

9). ver eqgn xed Wiyrheq %Baﬂﬁ%ﬁéiﬁrcﬁmé Qre'ih&edta' Dl oF sddfim phéo¥ias heat ed

at 100C for 1 hour. After cooling mbi ent tenperature, the reaction

m xt ure was(185g.f5exnol), 2@1&Mﬂnab@8&hbnmchb@%@ 6gTH0e1mal) and potassiirs
evaporated L., dky ?@?%g?ﬁ?rﬂ{l&aaantd% oSttt F%é&@eswxﬁ%eﬂéfitréduﬁ }m%gﬁ]w th

t ol uene. The resu urrtied CRY ona ogra and
eluted wit mmtmnbhpp(aﬂanﬁ%asdienlﬁttedamnh&mamsmm@bdi The orpasip solationowmasan  oi |

that ot vt a5l (b St hine S PP el silin 2485 (M 1H)

3.38 (m 1H)?
20  decanted from the precipitated solid and the volatiles were removed from the decanted

solution by evaporation to give the title compound (8.0g, 52%) as an oil. NMR: 0.90 (t, 6H),
2.50 (g, 2H), 2.89 (t, 2H), 4.15 (t, 2H), 7.15 (d, 2H), 8.18 (d, 2H); m/z: 239 [MH]".

Method 11

25 4. [34(N.N-Dimethyl)amino-2-hydroxypropoxy]aniline _
3-N,N-Dimethylamino-2-hydroxy-3-(4-nitrophenoxy)propane (Method 12) (3.75 g) was
dissolved in ethanol (40 ml). Under an atmosphere of nitrogen, 10% palIadium—on—cérbon
(0.4g) was added. The nitrogen atmosphere was replaced by%ne i;f hydrogen and the reaction
mixture was stirred overnight. The catalyst was removed by filtration through diatomaceous

30 earth and the filtrate was evaporated to dryness. The residue was dissolved in diethyl ether
containing a small amount of isopropanol and hydrogen chloride solution (1M in ether, 16 mi)
was added. The ether was evaporated and the solid residue was suspended in isopropanol.
This mixture was heated on a steam bath for several minutes then allowed to cool to ambient



a= 4.02 (dd, | H, 4.38 (dd, IH, 7.00 (d, 2H), 8.20 (d, 2H): mz-196
[MH'". 30 WD 01114375 PCT/ GB00103139 -62- Method 14 2

Met hyl t hi AOYBIB_ di et hyl i mi dazof 1.2a]pyrid 3- XI)pyri REHGR¥OAY xt ure of
3- (3-di met hyl am noprop-2-en-1-oyl)-2,5-di nethylim dazo[ 1, 2a]pyridine
(Method 15) (3.50g, 14. 4mol ), thi our&®1(1.09g, 14.4nmmol) and sodi um

et hoxi detembefihide. The ie%ulﬁﬁ?@&drdéﬁﬁ&@c&lﬁ%@ﬂy ﬁhaﬁégwaheavhmtxm aﬁ&oéiﬂe‘k for 2

hours. The m xture was al cool to 30C and 8mi,

28. 8mol ) angedried (40418 2 81l NMRA 280 (8, 6H) 3,6 (me2H)s 3 88 (@dzﬁ)éﬂ 28 (IPu’rH)h 93 3

hours. )3 Vﬁﬁp I urified
by chroma gt‘ciiﬂ*ﬁy sglirlt}fl ngn{\{fﬂﬁ et g?‘[m mpang?hgggﬂe&‘?%o(?%?;&gregm ng in
pol arity N 0.8,/CI321.7%: t}ymctﬁﬂ-hﬂﬂbhﬁdﬁﬂoﬁhd%l% 379, 61%. NVR 2.41 (s,
3H), 2560 (s, 3H), 2.70 (s, 10 3H), 7.56 (d, 1H), 7.88 (d, IH, 7.92 (d,
1H), 8781 (d, 1H), 9.39 (s, IM mz: 271 [WMH +. Method 15

3- (3- D mrepud@ni2novron- 2-en-1-ovl)-2. 5-di met hvl i m dazof 1. 2al pvridine A
sol ution of  3-ace Sacetyl 25 [ 2012a pyridi ne (Method 16)

(3 609, 1- LIV~ d . '_p_ 1 lo.h‘

. FHEAMenQIopdeed at reflux for 60 hours.
The m xture wag, @Niu%ﬁshokﬁ-z 9epﬂxyﬁegaﬂegﬂ ethBd vsm 39 vak 8iSEIRA iPiethanol
evaporatlon The residue was trifurate

wi th hot ether the solid

coI | ect ed(3ymb pad PME (@0 mi) Bimaethylaming (Y selutiondn meghagole biasbwes a(l@d@yg 849 .
o 1 19 et findEalinbiedlompératit dignighe, Rphractiolatittuts B, S0 o6

16 3mAC et pvapPrakedde deyadsy pidthelesidue wasdigsphved inratugat deumlzcafommsah@m gne

(5 00, R pestE 8 A ackatca bt WRGRRRE fla ph AR AR hafed Yol

m xt urF \Q/gge{mgt ‘sn:?’ebgi &\ilii\,augtﬁldp}ntelﬂtdmm evébbmtedetagieldrjlnaﬂtkmstoiwmazoﬂ Llowed

rosi due wagsEbRRHRdET (P890 RIE AL EA 3 e %ﬂﬁfﬁ%bﬂ nd dri ed

to giys t t 48 Rm/228FMHE. 3H), 2.75 (s, 3H),.
743 ?gd ?Ei)ﬂ'h’ 1@740699}131!4) (73)23&%251) 1%@% 189 [M z' . 30 (s 39

Method 13
1-(4-Nitrophenoxy)-2,3-epoxypropane
1-(4-Nitrophenoxy)-2,3-epoxypropane was prepared by an analogous method to that
20  described by Zhen-Zhong Lui ez. al. in Synthetic Communications (1994), 24, 833-838.
4-Nitrophenol (4.0 g), anhydrous potassium carbonate (8.0 g) and
tetrabutylammonium bromide (0.4 g) were mixed with epibromohydrin (10 ml). The reaction
mixture was heated at 100°C for 1 hour. After cooling to ambient temperature, the reaction
mixture was diluted with ethyl acetate and filtered. The filtrate was evaporated to dryness and
25 the residue was co-distilled twice with toluene. The resulting oil was purified by column
chromatograbhy and eluted with ethanol (1.0%):dichloromethane to yield on evaporation an
oil that crystallised (4.36 g, 77.7%). NMR (CDCls): 2.78 (m, lH), 2.95 (m, 1H), 3.38 (m, 1H),
4,02 (dd, 1 H), 4.38 (dd, 1H), 7.00 (d, 2H), 8.20 (d, 2H),mlz 196[MH]

30



WO 01/ 14375 PCT/ GBOQ 03139 -63- Method 17

4- (2- Met hvl nyrazol of 2. 3al uvrid-3-vl | -2-nmethvl thiop3rimdine A mxture of

3- ( 3- di met hywamymasysr op- 2- en-1 - oyl ) - 2- met hyl - pyr azol o[ 2, 3&CEGB0eNz® ( Met hod
18) (3.89g,17mmvl ), thiourea (1.27g,17mmol) and sodi um et hoxi de (0.929g, 5
| 7rmol ) in butanol (45n)) was heated at6285C for two hours under nitrogen.
Met hyl 1 odi dﬁﬂ&é 95ml 17mmol ) was added and the m xture heated at 85C for
a further 2 The vol atl I es Were rem)ved by evaporatlon and the

resi due was PpMei bl udide et hyl acet at e/ net hanol

éé%’foNiwﬁ“EaZé”%ém%&? émteﬂn TOREY] {-aﬂ 3 ety gt dppridiie s 10
(d, ill), @E—bﬁ(déls SOSIMQ? tﬁbﬂm 09¢, 14Smnddt) and Fbdium dRthokidel( t01g, Vet hod
18 3-(3-Di net hvl anm nonr op- 2 met thquyrazoI of 2, 3a) pyri |ne A

mxture &t 318am°;1) wzmrhe%tpmtﬁ??%mdrla{t@owpmyrfv hvam( Tigtirg wys qllpyed to

11. 5mol ) P%%t b 48
hours. The vo|°at| es were rermvdvgﬁ]ll)’;/}ggvap rat |on e’mreteaé? '}n&f?&e
triturated vutmhdfmmﬁatHeeBhansiTmheolamibswerprcnmyedbympdrawmaddﬁ:y:résudubr ation to
glvethetltle.c u 8 ‘4%

5.49 (d, 1118 ﬁé‘?&q’( S%’ﬁB%Y%‘f ‘Baml\qfﬁ“‘“’g“ﬁg%“?‘é? ﬁTf’e“é“é‘B Pt"&“le)

8. 62 f] dI | Hto 9{n§ftogu%39e {lﬁdc'iﬂoinpoﬁﬁl (wsvgmd%;m&b 81 (s} 38, 2.60 (s, 3H), 270)(s, .
2-met hyl pvrazol of 2. 3a ridinc Potassiumcar 53, 8 an
Chen 2, altherienbch 6h oL 38548 160, B iar0, hAF b0 JARedo (s L1D:aur v IRt

1-am nopyridiniumiodide (26.9g, 0.12nmol) in water (336nl) and 25 the

m xture was heated at 80C for 2 hours, allowed to cool to amnbient
tenper at ure Methodd5t to stand for 18 hour s. Water was added and the mixture
was extracte_g3]9- ) g SJddfet s were dried and

the volatilé€ ' D ' gue was recrystallized
from hot hexane amblution om-edml-& Sedlmlethyhratda:l@fl 2,a]p1m<hne @tnthoSdIG)/(snﬁOgy\&l

erove 1o b AP B PR B RS
chr omat ogr apdoy] i thei saurewwds re:ﬁbvwb pévaparition) Théwesidueowds tritipatad withts ethg-, in
Nth hexane nePlddabien 5y BHesgh el ied s et samoiEl e 445, N 458 ¢
(s, 3H), 2.62 (s, 3H), 2.90 (br s, 3H), 3.10 (br s, 3H), 5.48 (d, 1H), 7.22 (dd, 1H), 7.44 (d, 1H),
7.68 (d, 1H), 9.39 (dd, 1H).
20
Method 16
3-Acetyl-2.5-dimethylimidazof1.2alpyridine )
3-Chloro-2,4-pentanedione (6.5ml, 54.4mmol) was added to a suspension of
2-amino-4-methylpyridine (5.00g, 46.3mmol) and sodium iodide (10mg) in THF (60ml) and
25  the mixture was heated at reflux for 16 hours, The reaction mixture was allowed to cool and
the solvent was removed by evaporation. The resulting solid residue was triturated with hot
hexane, collected by filtration and dried to give the title compound (3.69g, 43%). NMR: 2.35

(s, 3H), 2.75 (s, 3H), 7.41 (ad, 1H), 7.57 (d, 1H), 9.40 (d, 1H); r/z: 189 [ME]".

E_u.
“*N
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WO 01/ 14375 PCT/ GBOO 03139 -64 recrystallization to give the title .
conpound (9, 69 33% NVR 2.50 (s, 3H), 2.62 (s, 3H), 7.09 (dd,1H), 7.55
(dd, 1H), VeIV’ 8.72 (d, IH): mz:175 [ME]t. Met REWGBOWS139
2-Chloro-4-(im dazof I 2a] pyrid-3yl) i m di ne A suspension of

2- hydr oxy-4- (i m dazo[ 1, 2aj pyri d- 3- ylf%{lrl m dine (Method 21; 9.92g, 46% in
phosphoryl__ﬁhﬂ)_ude (200ml) and phosphorus pent achl ori de (11g 53% was
heat ed at 4 qv[e [ f , .Excess phosphoryl chloride
was renoved by apt msaoues and the m xture

neutral i sed w Ahnﬁwammguﬁmmgnaumobwmeﬁ Heyly-2 mbt yraé&oﬂz'hﬁgﬁﬂ
vaporated to g| ve t he

Uit e contistai® G 55e g, dipssil 15 33@2.;';,;9. o moxm?o 92830 (d,

o 8505 o 231
[II\_/II)-I] +. SNEtlglggl Qkﬂbut&lﬁﬂsﬂgyas?ﬂﬁm?rgnt%ggoﬁ %a~pyr| ggﬁrgg pyri |yin8}q‘?e

soI ution 61‘O%Idlmﬂlowamdsle@mdmguxmhmgtss?cfwaﬁmt@ﬁmﬁm Thes added to

11, 27g, 0" Reds FrR Sty ERbOREEh i Bilhoyad picBYEy Fromfberat was

heat ed at elatng Wwith eBylroetats/methanol(200:0 increasihg mq:plint}etuwﬂb toSgive the tille SM aqueous

sodi um hy o] | t Ci e.was_ 20 collected by
filtrati oggﬁé%nﬁéfpﬁﬁ%éimhfﬂé @or%) é\ggﬁ%ﬁha%&(‘?{dmﬂ@a@&ﬂ@o@éﬁ at 50C
to gioe (d4aH), |8tase(d,cn{9p&smcu PH$) 3072((89H); mPMS7 (d, 11;1), 7.12 (dd,

IH), 7.55 (dd,1H), 7.80 (d, IH, 7.82 (d, 1H, 8.70 (s, IH); mz: 213

[ MA] +. Met hod 22 25 2-Am' no- 4- (tmdazo( 1. 2a] pvr| d-3 yl)pyrimdine A mxture
of 3-(3- dmeskdayigam noprop-2-en-1-oyt)i m dazof |, 2a]pyridine (Method 5;

20g, 0.093npl), sodi um net hoxi de 520 1?, 0. 372rml) and guani di ne

hydr ochl o#iletimethyla D-25c smaf_.::u alphfidtel) and net hanol

1000m ) wi e : " S ut i.on was
((jecant ezj f rom‘?ﬁg%)t‘ ub‘f#é,’ a&ng?ieérjﬁla{hgfpyﬁgol% p%‘%"g #@6%&?39'@
gyaﬁloﬂ%t :Tg;m M%(We%j;@z%% lWClmdedlﬁmgexlg{foré&hngmhylaﬁlgﬂwbﬁglé (\évi7t /Oh _

Icnioro @ evag&& 8‘8 & WH@& ttht edtﬁo%n g 0
NVR 6. 78 ElleS g %i&" of Rreduct 1 “ g 20 (d,
I H), 8. 50cdlisctidy filtrafién tocivethd titlerommipodiil1 9843175%). NMIRO4.86 ¢s3 3Er), B3DH/(£B00/ 03139
- 65- 6H), 5.49 (d, 1H), 6.95 (dd, 1H), 7.38 (dd, 1H), 7.62 (d, 1H), 8.10 (d, 1H), 8.62 (d, 1H); m/z:

230 [MH]".

20
Method 19
3-Acetyl-2-meth olof2.3alpyridine
Potassium carbonate (53.8g, 0.39mol) and then 2,4-pentanedione (24.8g, 0.25mol)
were added to a solution of 1-aminopyridinium iodide (26.9g, 0.12mol) in water (336ml) and
25 the mixture was heated at 80°C for 2 hours, allowed to cool to ambient temperature and left to
stand for 18 hours. Water was added and the mixture was extracted to with ethyl acet.ate The

combined extracts were dried and the volatiles were removed by evaporatlon The residue was
recrystallized from hot hexane and the product collected by ﬁltratlon Solvent was removed
from the filtrate by evaporation and was added to the insoluble residue from the

30  recrystallization. This crude mixture was purified by chromatography eluting with
dichloromethane/hexane (1:1) increasing in polarity to dichloromethane/methanol (97:3). This
product was triturated with hexane and added to the product obtained from the initial




Met hod 23 4- (N Met hyl sul nhanmoirl)aniline Methylamne (3nml of a 33%
solution in ethanol) and then triethylamne (0.159nl, 5 1.l mml) was added
t o sul phani g0 offsmwri de (200ng, 1.1 mmol), and the m xt ur @ChsBogodizx 80C f or
6 hours then at anbient tenperature for 18 hours. The volatiles were -
renoved by evaporation and the resi du6tazeotroped with toluene to give the
' |H§ e COMPONaH)sly T 1o S oM Bpolnd b 8 5350l Ahar. Ae o), 24k 316, B (o

4- [ *(2- Vet hddy LR 7155 €dd, IQHhr%dﬂl(ﬂ,dﬁ)Mﬁe(d, Wyvinfe: L7EMH 2- met hoxyet hyl ani ne
(859ng, 11.4mmol), sul phanilyl fluoride (1.0g, 5.71nmmol), and triethylam ne
(1.72g, 22.9mvol) in n-butanol (15nl) was heated at reflux for 18 hours.
The mxturemﬁo@d owed to cool and the volatilres were renoved by
evaporation, 15 The ,r eS| due S puri.fied by chronatography el uting wth
et hyl acgt agLhlore pydmidine ;1 polarity to (70:30) to give

the title Cormoum &@wimz yNMRuda%o[i& jﬁnd- %ynﬁdih@%l‘ﬁio@ﬂ ,991525 (t,

2H), 5.87 (s,
[MH . 20 I\/EMHHIQO%O

i ?Kf%?éﬁyf’é&whﬁ%gyﬁs%ﬁ ﬁ%@ﬁ*k?&ﬂ*‘gﬂﬁ i Wz"%?"("“"%ﬂs °va5°fg%°n

2H), 5. 84 ( &evw2fkdvas ﬁidE&ar((i:the @idyre deud@liged with 2M) aquowd Sodivin hﬁdrgb))ldeﬁslunon

ant 11 ne 16, pong LSRR st Eloold) qrrand g B gy s 1) oo

]lc\/gt ?2d827 Vedrholu ﬁelﬂﬁﬁg@@%)mﬁmm llli)ﬁﬁss"%dg 1:1),780@ IH? )805 ((é, 1H),|864
ronobenzoyl a m dazo m nopr o i m dazol e

(2.39m, O. 8‘2#@% % 1 g&??ﬁpfyl’oub é 4 brorrgbe?z/oyl chl oride (4.0g,

0.018nol ) in ethanol (250ml). The mi xture was stirred at anbient

tenperature for 18 hours. The volatiles were renoved by evaporation and the
resi due Mﬂﬂ&hfled by chrorrat ography el uting with hexane |

di chl or qgret 29 Ry imidine

A solution of sodium nitrate (11.04g, 0.16mol) in water (100ml) was added to a
solution of 2-amino-4-(imidazo{1,2a]pyrid-3-yl)pyrimidine (Method 22; 11.27g, 0.053mol) in
70% acetic acid (330ml) at 60°C. The mixture was heated at 60°C for 3 hours, allowed to cool
and neutralised with SM aqueous sodium hydroxide solution, the resulting precipitate was
20 collected by filtration, washed quickly with cold water and dried in vacuum oven at S0°C to
give the title compound 9.95g (89%). NMR: 6.98 (d, 1H), 7.12 (dd, 1H), 7.55 (dd, 1H), 7.80
(d, 1H), 7.82 (d, 1H), 8.70 (s, 1H); m/z: 213 [MH]".

Method 22
25  2-Amino-4-(imidazo[1.2a]pyrid-3-yl}pyrimidine
A mixture of 3-(3-dimethylaminoprop-2-en-1-oyl)imidazo{1,2a]pyridine (Method 5;
20g, 0.093mol), sodium methoxide (20.1g, 0.372mol) and guanidine hydrochloride (22.09g,
0.233mol) in n-butanol (1500ml) and methano{ (1000mi) wére heated at reflux for 60 hours.
The resulting solution was decanted from insoluble material, the volatiles were removed by
30 evaporation and the residue was purified by chromatography eluting with dichloromethane /
methanol (97:3) to give the title compound 13g (67%). NMR: 6.78 (s, 1H), 7.15-7.05 (m, 2H),
7.45 (dd, 2H), 7.70 (d, 1H), 8.20 (d, 1H), 8.50 (s, 1H), 10.15 (d, 1H); m/z: 212 [MH]".



polarity to dichloronethane / nethanol (80:20) to give the title conmpound.
NVR 1.95 (m 2H), 3.20 (g, 211), 4.0 (t, 211), 6.87 (s, 111), 7.19 (s,
IH), 7.64‘*’9,"“’2‘1%, 7.68 (s, 1H), 7.78 (d, 2H), 8.58 (PCUGEIAMY: 308

[ MH +. 10 Met hod 28 1 4-Bronobbenzo |y§;m nol Dropyl ] - 2- oxopyr ol i di ne

1- ( 3- Ami nopropyl ) - 2- oxopyrol i dine (3. 07ml4mmol) was treated as described
'n Method 27 to give the title conpound. NVR -1.68 (quin, 211), 1.90
(quin, 21 thad (t, 211), 3.15-3.22 (m 4H), 3.29-3.33 (m 2H), 7.64 (d,
211), 7.7 ; 1), 8.48 (t, 1H). 15 Method 29 2.4 Dichloro-1-(2 .

- ( 2- mej ox INMVMethivisbiphaao)atiiliiery ene 2, 4 Di chl or obenzenesul phonyl chl ori de

(500mg 2.1 mol nd 2-mpt hoxyet hyl am ne (230ng, 3.|nmol) in n-butanol
(10nl) was hea}aé’g‘yﬁﬁmmg&@z?‘x‘fQAM@WHFM&%WMW@JmR emoved by
evapor gt i QNindRel) wasdddeoRtphiri i g eie |l L0

hexanef et hyl ac)et ate (50:5 %gﬂ%%lggg\dgﬂﬁ ?P‘éﬁggéﬁgﬁ#\%ﬂ‘%&%ﬁ (t,
211), 3. 080Gfor Gihpurs thep at gmbient tamperatge for(18 dours) The WoRle§ serelrdhpvedbyd2 ( d,

1H), 8.0 ) ; - 30 .25, .

Z4- Di chl o%?ﬁpf%ak' H g?“%%%‘ﬁ%%ﬁ%’%ﬁ%%‘gg%“?% BE feditls sampemd S160mea ny |
chloride (6BRMNMR: 2.80G| JHRABS (s, RHY6YE04d] 2H), 1.89 @YLH); ndz-A87TPMH]?."N Nn- but anol

(1 On) was heated at reflex for 48 hours. The volatiles were renoved by
evaporation and the residue triturated with ethér and the product coll ected
by fihoraMethod 4 give the title conpound. NVR 0.78 (t, 311), 1.35 (q,
211), 2.79 .60 (dd, 1H), 7.84 (d, 30 111), 7.92 (d, 211) Method
31 W0 01/ H8-Methoxyplhrsylphamoyllapiline . Api no- 5- br omo- 4- (i ni dazof

| . 2al pyri d- 3- VA nfi¥tukd @ Ltﬁ&hg{%r@m, ide7849me. 91. ropwi se to
a solution_of 2-amno-4-(im azoﬁﬁldf?ZaLpgf/?} %J’%lﬁppw 'lgg%g&(@/gghod 22;
200ny, 0. §3kmBio}), anddriethylamine {6728, 22 9mnobiin abianol (1 Snpwpeheatedrmereffik forni xt ur e

was ‘heat e O, ' . ool . The 5 resulting
pr eci pi ta"til seﬂéml/ggﬁgg eglt% gv(fglgg&%ﬁst??g@fgan%hgmsﬂggw\%ﬁefﬂn%vgggxgvagﬁﬂ’gﬂ?‘i ed to
gi ve 1%e Thertesidugwagouifidd bbiomatoghdphiyctiiting with ethijl f8tafk /MRx4ne (5B50), 8. 59 (s,
1H). 8. 99l Rasidd by pofarifto (F0:30) Y givETr tinié 0mpdiuha (S¥BRBo65%) NMR: 2.78 (g,

2H), 3.15 (s, 3H), 3.25 (t, 2H), 5.87 (s, 2H), 6.58 (d, 2H), 7.10 (t, LH), 7.40 (d, 2H); m/z: 231

[MH]".

20 Method 25-26 _ -

The following compounds were prepared using the procedure of Method 24.
Meth | Compound Name NMR m/z
25 4-(N-Propylsulphamoyl)aniline 0.78 (t, 3H), 1.40 -1.25 (m, 2H), 2.60 (q,
2H), 5.84 (s, 2H), 6.59 (d, 2H), 7.00 (t,

1H), 7.39 (d, 2H)
26 4-(N-Cyclopropylsulphamoyl) 0.01-0.15 (m, 4H), 1.70-1.75 (m, 1H), 211
aniline 5.60 (s, 2H), 6.30 (d, 2H), 7.05 (s, 1H), | [M-H]-
7.10(d, 2H)

25 Method 27




10 &- Bronoi m dazof 1.2alnyridine A solution of bronpacetal dehyde
di et hyl acetyl (50nil, 0.332npl) in dioxane (143ml), water (85rnl) and conc.
hydr ochl ori VQ@d3765m ) was heated at reflux for 30 mi nuPET/CBAHOHIe
m xture allowed to cool. Sodi um hydrog odgn carbonate (534) was added fol |l owed
by a solution of 5-brono-2-am nopyri Ge (30g, 0.174npl) in dioxane
(230t h!) anli[ﬂ n&,ﬁéﬁ&%hﬂi\égh{ﬁ]}{hﬁd%}éture was heated at reflux for 24
hours. The mxture was a oured into water, _and acidified
with 2M hydr ochl loBrAmineprapyDimidapgle {2,391 %k‘ﬁ@ddé)ﬁdtthaé? W}q“%fcet ate and
t he aqueou | uti on.

AUCOUZ ol cBEn Gt EfRREE {4.Giklo YA Ay RS DR Fhe e baxiedRa 30

The aqueous m xture “was ex The extracts were
conbi ned, damlaehtamberdnse fnmll&hoﬂreg‘hpaqlaﬂesjwerbyenmva@bnra@pmtxonm thegesidhge was

ner easi ho. Ve BORE! POE e e G e T B

7. 30 (dd drity %Ml&rdmet&hﬂe/n?eﬂﬁﬁo](soZd)ltbglvathgﬁﬂéeomﬂddhd NMROI 9$(m,113)

XJ AL e it 410 S, . Umeh B8Rl 68 bt 3h?,%ef’wmt s to

sol ution ﬂj 8%?{1;;8;:% gggp[{ﬂuQa] pyridine (Method 32; 5.0g, 26mmol) in
d| chl or onet hahe M) cooled to OC. The mixture was heated to reflux and

acetyl chloride (2.54nl, 36mml) was added over 15 m nutes. The m xture
was heaI“g:d (af ux for 24 hours, cooled to O0C, and further alum nium
chl ori de (1M7MI) fol | oned by acetyl_ chloride (3.26nl) 30 were

added. The M *x{4Bmmobaizeyiamino)pedph ours and then the vol atiles

d b i | ced., dded
bocr T oot in S GeRBRE n errs R AR AR e 1 Do ek ed B, |
et hyl aceéI a{vﬁﬂltogbwioegixfdtasﬁﬁewpeumm 1va8t(h1mﬂm,rl90(qmn$mnt f tﬁo DV%)S% \{22}7 c
evapor at e (0] e | e Co er
PCT/ CBOQY 03135322 6B, %m?ﬁ%hﬁ%ﬁ%ﬁ% gs,ggd}gbs ¢ 1747, 82 (m 2H),
8.62 (sqslH), 9.62 (s,,LH; mz: 241 [MHz' Method 34 5

5- Br oma- 3- C3- di met hyl ami'nopr op- 2-en-i -oyl i nidazof 1,2al pyridine
3- Acet yl - 5- Methedi28i dazo[ 1, 2a] pyri di ne (Met hod 33; 4. Og) was dissolved in

DVFDIVA (ZOOQQ)D!aﬁ&ot%gg %ﬂﬁg‘ i aaGaieheeal "efl ux under nitrogen for 72
hours. The %’%’é’gﬂ%m oration and the residue
triturated with MDlohtolrémzencsulpheM ehdorfidle (500mig 2:1mrool) and2-methbxsethylatrineet her
to givet he(2t3bttnlg,%. n- u%angp(lﬁml?) @as heaI}@ at reflux for one hour. The volatiles were
20 removed by evaporation and residue purified by chromatography eluting with hexane/ethyl
acetate (50:50) to give the title compound. NMR: 3.04 (t, 2H), 3.08 (s, 3H), 3.22 (t, 2H), 7.60
(dd, 1H), 7.82 (d, 1H), 7.92 (4, 1H), 8.0 (s, 1H); m/z: 282 [M-HJ"

Method 30

25  2.4-Dichloro-1-(1-propylsulphamoyllbenzene
2,4-Dichlorobenzenesulphonyl chloride (500mg 2.1mmol) and 1-propylamine (0.2ml,

2.4mmo}) in #-butanol (10m1) was heated at reflux for 48 hours. The volatiles were removed

by evaporation and the residus triturated with ether and the produict collected by filtration to

give the title compound. NMR: 0.78 (t, 3H), 1.35 (q, 2H), 2.79 (t, 2H), 7.60 (dd, 1H), 7.84 (d,
30 1H),7.92(d, 2H)

Method 31



10 2.90 (s, 3H), 3.12 (s, IH, 5.82 (d, 1H, 7.58 (dd, 111), 7.64 (-d, 1H),
7.70 (s, 44 (s, 1H), 9.90 (s, IM nilz: 294 [ . Met hod 35

2- Ami no- 4%93%8?‘5n0i m dazof |.2al oyrid-3-yl)pyrimndi nﬂgwﬁnﬂ‘l"!@ﬁ?r e- of

5- bronmo- 3- (3- di t not hyl ami nopr op- 2- en-¢,- oyl ) i m dazo[ 1, 2a] pyri di ne (Method
34; 2.5g, _8.5mmol) guanidine hydrochloride (2.01g, 2l nmmol) and sodi um

met hoxi de2-Aming-promo-drfimidazofl Jalpwridahyllpytiiding) and net hanol (45m ) was

heat ed at refI or ' - Iles . were re ed.b vapor ation
and the T esi dulBut (L 0% fmon haFadies BbEE i FiafoRop Y Shineta-Giridezs

0 B, B (g e o) i aeticmeld it} sl I
.50 (s, - Famperahies T gykite i hepfd 1 45°C5 e oD sges e alepito boplc Ther i ne 25
2- A nb- 4restieiny pyipitste #as édile&8Dby ST Washed@/$th heLAE ' in

Met hod 32 tougi J he ti(i’ll'e con)“'g.ound. NVR. 7. 07 d,gt?hk(l)ﬁ?edg‘?g%?}}gggle(m
4H), 7. 59°QrapoudyNMR: £.44 (dd, 1H),iy.90-8004m, 2H), 8:59)(s, 18D), 899 (8, 1HD}9.78 (d, 1H);195

[ MHr. 30 m:lgggl[ﬁﬁ]{_%- Brono- 6 phenyl i m dazor 1. 2al pyri di ne A sol ution of
brom ne (0.24m, 4°6mmol) in water (I Om) was added to a solution of 6
phenyl i m dazo[ 1, 2a] pyri di ne (Method 36; 0.85g, 4.88mmol) in ethanol (15m)
and the Wo Q1114375 PCT/ GBOO 03139 -69 mixture stirred for 14 hours in the
dark. The™mxture was. basified with aqueous sodium hydrogen carbonate

sol ut 1@n HBrlomoimidezdld@alpiyvtitlineli chl or omet hane. The extracts were dried, the
sol vent renove .evaphoratio nd the residue triturated with ether an
col l ected by f‘igfé:ﬁ{%% m’???‘;ﬂfq\qély ﬁ@eﬁywzﬁwo@mmm@wwﬁ% (m
4k) 7. 77whtne (8bic)and otk Rylrochlfic adid @i as e at 206 8930 hintdanq Wl 273

[ MO+, Method 38 3-(3-Di nethyl anj noprop-2-en-1-oyl)-6-phenyl i m dazof
[ 22 pyncirireALeNAda goRlcS s RYSkeRse carboratn (336) vas added Ghllowied by prolusipy was
added t 0 &f sSBrombl20Ainindflridine 330 6. g@ g@gﬁ W Met hod
37; 0.48g, . 1.76mmol) in THEQu%e?WR%FW?%#a dt éddm@wgeﬂn&aaggﬁl(eeat ed at
ref | uld f omixgurp was heaterab reflux for24 hoprs. The srixtdretwas@liowertto cool, poured into water

N- et hoxy gt A VARSI Byt ST AR vl Sl ot S S nd B ™ X U7
aqueous layer was basified with 2M aqueous sodium hydroxide solution. The aqueous mixture
was extracted with ethyl acetate. The extracts were combined, dried and the volatiles removed
by evaporation. The residue was purified by chromatography eluting with hexane/ethyl acetate
20  (50:50) in creasing in polarity to (25:50) to give the title compound 20g (59%). NMR: 7.30
(dd, 1H), 7.54 (d, 1H), 7.59 (s, 1H), 7.90 (s, 1H), 8.89 (s, 1H); m/z: 197 [MH]".

Method 33
3-Acetyl-5-bromoimidazo[1.2a]pyridine
25 Aluminium chloride (10.2g, 77mmol) was added in portions ovér 10 minutes to a

solution of 5-bromoimidazo[1,2a]pyridine (Method 32; 5.0g, 26mmol) in dichloromethane .
(100ml) cooled to 0°C. The mixture was heated to reflux and acetyl chloride (2.54ml,
36mmol) was added over 15 minutes. The mixture was heatéd at';l‘:eﬂw: for 24 hours, cooled to
0°C, and further aluminium chloride (10.2g, 77mmol) followed by acetyl chloride (3.26ml)

30  were added. The mixture heated at reflux for 24 hours and then the volatiles were removed by
evaporation. Iced water was added, the mixture was basified with 2M aqueous sodium
hydroxide solution and extracted with ethyl acetate. The extracts were washed with water,
dried and the solvent evaporated to the title compound which was used without further




allowed to warmto anbi ent tenperature and stirred for 1 8 hours. The
reaction mxture was diluted with ether washed with aqueous sodi um

hydr ogen camum#tassssol uti on, then brine dried 15 and t he PEBIGBIY/433¥ r enpoved
by evaporation. The residue was dissol YSﬁd in DMF-DVA (10m ) and the m xture
heated at reflux under nitrogen for 60"Mdurs. The excess DVFDVA was

renoved by @uaRaE3H 4.05 NMR: 2.56(s] 315), 1047182 it 2D} 8:62 (&} 1D, BER (s, eHR@/z: 241
collected by fiJtration and washed with ether to give the title conpound
170mg (339 . : 2.8-3.2 (br d, 6H), 5.85 (d, Ili), 7.38-7.58 (m 4H),
7.67 (d,11), 7.86 (d, 2H), 8.00 (s, 1H); 8.48 (s, 1H), 9.76 (d, 1H); 20
mz: 292 [MW Method 39 3-(3-D nethyl am novrov-2-en |-ovl)-

net hyl - 6- meiMiethed 34 dazof 1. 2a1pyr| di ne 3- Acetyl 6- net hoxy 2

met hyl i mgda , di . 0 and 25

t ol uene?ﬁl pZS% “{ SITY) L{'%d at reflux for 20
hours. The excemcwm M}ﬂaﬁheeﬁMaihodm Mmg)wahhsmwme was

triturated w eth r oduc ted filtratjon t |vethe
title conpo 602’?18 ? °m °w33f2°8°8§ ‘§°Lg°(’§°"') ﬂ?}’ 4 (d,
IM 6.69 (d@xéésleFﬁNﬂq wﬁéjbeﬂﬂb%d tﬁre@ﬁ)o('éiwn'ahdﬂle re?idaaluihdateéw)th h&/eﬂ\er 260 30
Met hod 40 3- Acety - et hox 2-nmet hyl i m dazof 1.2alnvridine is WD ’01/ 14375

PCT/ GBOQO' 03 fslgectedbw ﬁm&m hqﬁrWth%hﬁrm@ést@f B%&@mﬁ@d(?zﬁsa@%b JNMR: THE
6l t
(21 BW? ai@?&f‘:‘ 3?1}11?% %lg‘%zg&n%@f ?Jlr%e(&\%/afsh)g? F‘? ét ) aﬂgl}lg%Mt ererg’r ature

for 30 m nuP&e (AH);merR9AEMEdd at reflux for 3 hours. The sol vent was
renoved by evaporation and the residue purified by chronmatography el uting
wi th 5 dichl oronet hanel ' net hanol (100:0) increasing in polarity to (97:3).
The product Mabodsﬁcrystal lized fromtert-butyl nethyl ether to give the
title conpoy . . ,...,263(5 3H), 3.86 (s, 3H),
6.83 (dd, 1 " ; i0€ 205 [Mff. Method 41 10
4- Sul phagoyl phenwnﬂmdiﬁlbﬁon?o-ﬂl(ﬂ-ﬁﬂﬁdﬁlyﬁmﬁdﬁ@@&i—l@%xﬂﬁd&gﬁ%]ﬁnéﬁﬁm)l)

benzoyl cyanam de 33mol) .in_ ethanol (60nl) and concentrated

hydr ochl or i éMa@PQﬁ‘{“ 2 SBrﬁ 5“‘%8’% gyasidinshydrpchlodde 2 Ml 5 21 mmehand sodiyra methoyidet had
evapor at ed. (Mi¥ee8aASh ARG 45 ahd bt HSa#hs Bbatbcblt bt K 18%oiNU €5.

The volatiles were removed by evaporation and the residue purified by chromatography
eluting with dichloromethane/methanol (95:5) to give the title compound 1.1g (45%). NMR:
20 6.86 (s, 2H), 7.12 (4, 1H), 7.57 (dd, 1H), 7.68 (d, 1H), 8.22 (4, 1H), 8.51 (s, 1H); m/z: 290

MH]".
Method 36
6-Phenylimidazo[1.2a]pyridine -
25 2-Amino-4-phenylpyridine (0.90g, 5.29mmol) was treated as described in Method 32

to give the title compound. NMR: 7,07 (d, 1H), 7.35-7.53 (m, 4H), 7.59 (s, 1H), 7.64 (d, 2H),
7.83 (s, 1H), 8.18 (d, 1H); m/z: 195 [MH]".

30 Method 37
3:Bromo-6-phenylimidazo{1.2alpyridine
A solution of bromine (0.24ml, 4.6mmol) in water (10ml) was added to a solution of
6-phenylimidazo[1,2a]pyridine (Method 36; 0.85g, 4.88mmol) in ethanol (15ml) and the



Sodi um hydr oxi de (14.4g) was added and the m xture heated at reflex. The
m xture was 15 allowed to cool and was adjusted to pH2 w,th hydrochloric
acid and MOMP#EEi pitated solid removed by filtration. PC‘F}‘%W%?IP? ate was
neutralised and the solvent renpved_Ry_evaporation. The residue was
recrystallized fromwater to give crude title product. mz: 215 [11r HI .
Met hod 4zrnmunsmedj’oel419qummrﬂmlaﬂ@$l‘99pnmwgnhmﬁhdmmm-o@mf

3, 5-di net,

4 (2 i o1 WOrSRSh B Simbl S i 4ol 1o Bighlritagd THE s ey i o 1)
heat ed atsolveaf ﬂemovécblsy &aparation and the resixdue dritirated withcothey awlcdliected bp filtatibwon, t he
residue triturated with t t u yflltratlon
to give cPEHEE ‘H‘ﬁ?"e P&ﬂ?ﬁ%‘ﬁw ’78‘?8%4?’5 P%ﬁéﬁﬁbzi%(é%ﬁ%&mlm? 79 (t,
2H), 45 008.89 (d, 2H); m®: PB (MA]*.2H), 7.15 (d, 2H); m'z: 251 [MM. Exanple 99
The follow ng il ustrate represent ative pharnmaceutical dosage forns
containing the 30 conpound of fornula (1), or a pharmaceutically

accept abl gy flat3gor i n vivo hydrol ysable ester thereof (hereafter conpound

X), for theraped |c or prophyl actic use in humans WD 01/1437.5
: ) eint laoyi)}-6-plenylimnide ' gl X 100 Lactose Ph. Eur

o2 Te oS 23@5&@%?5@@%@ P B 8F %ﬁ%*?’r (TR A Rl ) 2

Ph. Eut0 228F 38rom6r6apimaylireidhzof mas}mmmmcmowa‘v 0048z} BYGMAD irDTHF under

Pol yvi ny! gyt oludane (5t v Rasteles o5 nilgngelumslearales 3 dolel

N-methoxy-N-methylacctam1de (0.3ml 2.64mmol) was added dropwise. The mixture was

allowed to warm to ambient temperature and stirred for 1§ hours. The reaction mixture was
diluted with ether washed with aqueous sodium hydrogen carbonate solution, then brine dried

16  and the volatiles removed by evaporation. The residue was dissolved in DMFDMA (10ml)
and the mixture heated at reflux under nitrogen for 60 hours. The excess DMFDMA was
removed by evaporation and the residue triturated with hot ether, collected by filtration and
washed with ether to give the title compound 170mg (33%). NMR: 2.8-3.2 (br d, 6H), 5.85 (d,
1H), 7.38-7.58 (m, 4H), 7.67 (4, 1H), 7.86 (d, 2H), 8.00 (s, 1H), 8.48 (s, 1H), 9.76 (d, 1H);

20 m/z:292 [MH]".

Method 39
3-(3-Dimethylaminoprop-2-en-1-oyl)-2-methyl-6-methoxyimidazo[ 1,2a]pyridine
3-Acetyl-6-methoxy-2-methylimidazo[1,2a]pyridine (Method 40; 1.49g, 7.3mmol) and
25  toluenesulphonic acid (Smg) in DMFDMA (25ml) was heated at reflux for 20 hours. The
excess DMFDMA was removed by evaporation. The residue was triturated with ether and the
product collected by filtration to give the title compound. NMR: 2.69 (s, 3H), 3.28 (s, 6H),
3.82 (s, 3H), 5.44 (d, 1H), 6.69 (dd, 1H), 6.97 (d, 1H), 7.65 (4, lﬁ), 9.21 (d, 1H); m/z: 260
[MH]".
30
Method 40
3-Acetyl-6-methoxy-2-methylimidazo[1.2a]pyridine




Croscarnel | ose sodium 4.0 Mize starch paste (5% w v paste) 0.75

Magnesi um stearate 1.0 (d): Capsul e ng/capsule Conpound X 10. Lactose

Ph. Eur 488. wo#mdgsvssi um stearate 1.5 (e): Injection | (5@CHgBAIY3139Conpound
X 5.01/0 wv 1M Sodi um hydroxi de solution 15.0%v/v O IM Hydrochloric acid
(to adjust pHto 7.6) WO 01/14375 PCT+¥#B0OQ 03139 -72 Pol yet hyl ene gl ycol

400 4.5% W v ok ‘?i‘i"&g‘ifm é%%om 1 )1 (rshgmé o 3901684
Compound X 1. o%f‘&“@ﬁ?%ﬁ osp at‘e‘ P 3. gr/g,rvf/}? . 1ngg§i]t8m %Iydrd(E(ﬁ de
sol uti on 152@#tino-4:methaxyppridine (2.1 gclidnunol) in THRG40Y) pnd the puxturepyas stinred at

(i o g L e SRRy A S Rl 2%

i nj ection tlﬁenib@&l’/bydd\bﬁ@atﬁn;ﬁlhemb&i@ebmﬁﬁaﬁlb&bﬁmmtogﬁph)bﬂutlﬁigtvﬁﬁnedhby "
convent i gnal , procequres nown in, t.ne ar tjca rt. The tablets
(a)-(c) Paydl OWWmﬁggpéﬂ%ﬂgp) W‘Paﬂ‘gﬁl‘yﬁg&ﬁgg- %Pmdgﬁtd‘f?ﬁl e to

provide a C%?’st'a' Giz&d 6 ki hpAfed ﬁt&&&é&&tﬁ@dﬂfé&m ound (2.1g, 47%). NMR: 2.05
111111111111171111111111111111 V\% 01/ 14375 C L M & Pc1§/ 65'00/33139 - 73-
(s, 3H), 2.63 (s, 3H), 3.86 (s, 3H), 6.83 (dd, 1H), 7.07 (d, 1H), 9.20 (d, TH); m/z: 205 [MH]".

Method 41

10  4-Sulphamoylphenylguanidine

A mixture of sulphanilamide (20g, 0.166mol), benzoyl cyanamide (34g, 0.33mol) in

ethanol (60ml) and concentrated hydrochloric acid (11ml) was heated on a steam bath until
the solvent had evaporated. Water was added and the mixture heated at reflux for 5 minutes.
Sodium hydroxide (14.4g) was added and the mixture heafed at reflux. The mixture was

15  allowed to cool and was adjusted to pH2 with hydrochloric acid and the precipitated solid
removed by filtration, The filtrate was neutralised and the solvent removed by evaporation.
The residue was recrystallized from water to give crude title product. m/z: 215 [MH]".

Method 42
20  4-(2-Diethylaminoethoxy)phenylguanidine
A mixture of 3,5-dimethylpyrazolylformidinium nitrate (0.20g, Immo}),
4-(2-diethylaminoethoxy)aniline (Method 9; 1.0g, 4.8mmol) in water (1ml) was heated at
reflux for 3 hours. The solvent was removed by evaporation, the residue triturated with hot
cther and the product collected by filtration to give crude title compound. NMR: 0.98 (¢, 6H),
256  2.57(q, 4H), 2.79 (t, 2H), 4.00 (t, 2H), 6.99 (d, 2H), 7.15 (d, 2H); m/z: 251 [MH]".

Example 99
The following illustrate representative pharmacentical dosage forms containing the

30 compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof (hereafter compound X), for therapeutic or prophylactic use in humans:-



CLAIMS 1. A conpound of formula (1): H N(YN R nB(R3))P NmRAq "RWA

5 (1) ng Ais imdazo[l,2a]pyrid-3-yl or

pyr azol o[(}{'ég{}b‘?i{l Y d-3-yl: R is attached to a ring car b8AT/&BA3839se| ect ed
fromhal o, nitro, cyano, hydroxy, lfI uoronet hyl, trifl uoronethoxy,
am no, carboxy, carbaifioyl, rrercapt sul phamoyl, 10 G -6al | cyl,
C2. 6al kephygd); Tadéell kynyl , G - bal koxy, C| dagiamay!| ., Cl- 6al kanoyT oxy,

N- (Cldal ke amnn NNl Cl gl kyl ) 2aning 1. 6al lmnnvl an no
N-(Cl. 6a @ wWidshnoyl, N, N- (Claal ky1){A68r baryl G. 6al kyl S(O a whefein a

Is O to | W Xycar ponyt—N(CF= yrsutptamoyts
N, N-(G. vsl ) é,Eﬁ?pham)vl phenyl , heﬂqr g??/cl i c group, phenylthio of
(het er ocyCrascarmetiosesddium; wherei n any ¢ilga kyl, C23al kenyl, C2.6al kKynyl ,

phenyl OW ||u substituted on carbpn by
one or nptE %Pt sai d het ﬁﬁcycl i c group contains an - N+

noi ety t 1Magﬁgs§hpggdgatgay pe optional 1y [Jgpstiturted by a group setrected
fromQ 0-5. wherein the values oft R2 mav be the same or differepht; Rl
is halo, ni tro cyano, hydroxy, trifluoronethyl, trifluoromethoxy, am no,

car boxy, Wéﬁl—%' ko2 3al kenyl  C2
3al kynyl f Cl- 3al kanoyl (“ES/ H‘ekyl ) am no,

NN- ( Cl 2a Wﬂn? @00, CIL- 3al kKanoyl am no,| 5o\ ( CL3al Kyt ) car vamoyts
NN- (Cl2al kyl ) 2carbanoyl . Cl3alkyl S(Q aiwherein a is 0 to 2,

N- ( Cl 3al <E£¢¢}¢§9Pbﬁannyl or NN-(CI 3a| kyI 2231175)harmy| wher ei d' any C1-2a kyl
C  3al ky et ot €2 3atayyH be—opi ur‘.a' Hy—subst-tuted-jon
carbon b Cﬁ’ﬁcéa"g?ﬁ%ﬁf% '5'“ 25 nis O0to 2 6I%\/nerel n the values of Rl may|] be
t he sane p[ralzébfafoar ent; R ng B 1s phenylis@r phenyl TuSed 10 a
CS Tcycl pakkyl ring. DQ s . halo _nitrol cyana, hydroxy, am ng, carboxy,

car baroy| Polydnyiaysralidons (SHiivweste) C2- 63RRENy| or C2. 6al kynyl :

Magnesium stearate 3.0

(c): Tablet III _ mg/tablet.
Compound X - 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0

(d): Capsule mg/capsule
Compound X 10.
Lactose Ph.Eur 488.5
Magnesium stearate 1.5

(e): Injection I (50.mglml)
Compound X 5.0% wiv
1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)
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pis 0-4; wherein the values of R3 may be the sane or different; R4 is a
group AE-; We843t5A is selected from d -6al kyl, phenyl, PATIGBO®IS0I%YCl i C
group, C3.8cycloal kyl, phenyl Cl4al kyl, (heterocyclic group)Cl. 6al kyl or
C3_scycl oal kyI C1. 60yc| oal kyI \/\hi ch 572} 6a| kyI phenyl a het erocyclic
group, C3. §% ' e Reertty : Ve

C3%cycl oal C y one
or nore D Wer\lﬂ‘iﬁﬁﬁttnmlf sai d heter ocycl w:mgfypup contains an -NH noi ¢ty
that nitr dgen—ns a - ted by a group selected fromR E
is a direct bond or -0- C(O) OC(O) C(O)O -N(Ra)C(O)

- C(O) N(Ra) ~ <t ~ h s
hydr ogen o opt| onal |y substlt more Dand r is 0-2;

Dis indeﬁijmdﬂ?bﬁ)gel ected from oxo, halj@gwwkr 0, Cyano, hydrbxy,

trifluoro trifluoronethoxy amind_ carboxy carbanpyl ner capt

sul phanoyl e@u@&hksyhatebﬁ 6al kenyl 2. G&T/Wﬁyl Cl1- 6al koxy,

C1- 6al kanoy N(CH=—6a o 15

N, N- (Cl - 6al t bR %’mﬂefémanoyl am no ’l%p‘%. . 6al kyl ) car banoy! ,
Nl\l—(ClV\kWa?@&'di:ﬁ@B&ch G . 6al kyl S(O a !\/fbeiroe%naisotoz

O 6a| koxy X-V4 bnn\l| Al |/nV\lr‘Q|" hnh\l| A no., hﬂh?\ll n\(\/r‘nr hnn\ll anm no
N (Ct - 6al kyl ) sul pharmyl and N N-(O 6al kyl )Zsul pharmyl wher ei n any
Cl1. 6al kyl , Y c22at Kymyt—or—pfh tronatty—stbst+t+yt ed
on carbon l)@o C&% %re Ki 20gis O2; %Ageﬁnqﬁgﬁ‘f"aﬁ%@s of R4 maybg the
sanme or di Cempdsum)and wherein p + q:9 5|0.1%w# and K are |1 ndependentTy
sel ect ed f rem-hal-o—nitro VY. TN h\lrlr oxs trifluor nrrthn\(\/

trifl uoroi 1§?‘ W phosphateBP car boxy. car bama%?s%l‘fﬁ\‘ capto, sui pharmyl net hyl ,
ethyl, met Wn—cﬁ& NOXY, aceryl, aceroxy, OTF%}AWMHI no, ethytamo;

di met hyl a lethyl am no. N-nethyl - ylam no, acetyl anm no,

N-.net hyl ca nﬂbrjlenelylmlmpocar barmyl 25 \B\B%lmt hyl car banoyl ,

N,I\I‘di et hy -— I\I_IIISI.IIyI :\\:’Ct h’y!Cﬂ bﬂl +h\llfh f\ M*I—Lh#
nmet hyl sul p é’?fﬁ?f”ésul phi nyl, mesyl, '@ﬁq(ﬁsul phonyl rret hoxycar bonpl

et hoxycar bonyl o met Nyl sul phanoyl, N et hyl sul phanoyr,
NN- di et hyl sul pharmyl , 4. tz' N, N-diethyl sul phanmoyl or
N- et hyl W elg¢| sUl phamgy!; and' Q and R are independently selected from

Claal kylg Cl. 4al- 42100} fortthtafiBnd nidy ¥4l BRGRY 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.



30 Ct..sal koxycarbonyl, car banoyl lluw‘mMM/lMar banoyl ,

NN- ( CL. 4al‘ﬁ§ i/car bam)yl benzyl benzo and
phenyl sui W™ a phar maceuti cal ly acceptabl e salt SF ROV v o

hydr ol ysabl e ester thereof 111111111].,51111111111111111111 WO 01/14375 C L M
S PCT/ GB00/ 03139 -75- 2. A conpound of formula (1) according to claiml
wher ei n RCLAIMS ono or 2-hydroxyethylthio and nis 0-1; or a
pharmaceutically acceptable salt or an in vivo hydrol ysable ester thereof.
5 3. A compound of formula (1) according to any of clainms 1 or 2 wherein
Ring A isl. im daompoindddifeynulai@)3-yl ; or a pharnaceutically acceptable salt
or an in vivo hydrol ysabl e ester theregqf. 10 4. A conmpound of formula (I)
according to any of clainms 1- 3 \M}@relﬁ & attached to a ring carbon
and is selected fromfluoro, chlro\ aﬁgs met hyl, met hoxy,
ethylthio, 2- hydroxyethyltr(RH qr— 2-4i hylthio and mis 0-2;
wherel h the values of Ra may be ™\t 'sanee+{ifferent; or a
pharmaceutically acceptabl e salt an in vivo®ydrol ysabl e ester thereof.
15 5. A conpound of fornmul alagll) ding to any of clains 1- 4 wherein R3
is fluoro, chloro, brono o giiphangyl ; and p is 1; or a pharnmaceutically
acceptable salt or an in vivo hyWrolfsable ester thereof. 20 6. A conpound
of formula (1) according to any of clainms 1- 5. wherein R4 is nethyl,

et hyl , Snet hoxy, methylthio, acetyl, befyloxy, nesyl,

NN- di et hyhage@et hoxy,  3-N, N-di net hyl am no- 2 hydroxypropoxy, phenoxy,

N- et hyl car banmoyl, N, N-di net hyl car banoyl ,

i mi dazol - | -yl pRingA jsimidaaeiy2aloyng-pyl ?@mlob%ﬁa]mfﬂdcﬁ-ﬂ 1

| | b 5
. 152?% nglr Sﬁf{éﬁgﬁ%@?%% °§?‘é%§:sa ﬁﬁl“g’ag\‘%{‘ﬂm&h Pydeoa phonyl ,
N- pyr i m dmﬁlﬂrqrﬁe:hmphﬂmymmhbkwmﬁnpl &diqu.ambﬁﬁm yiNmpcaiy, salphaheyipy | |

N (2 %?l%viﬁ@&srﬁ@%@élwﬁ‘ﬁ%%w AR ARBIPR ) ul pharoy!

((jlhgfjr ol Jamug C;.Galkanoylammo, N-(Cy.¢alkyl)carbamoyl,
( di e@fé«i&ﬁ%ﬁm& “%@Misg&a myﬁém ais 8 to 2, C,.galkoxycarbonyl,
yrrol Mﬂ?gdlkyljsﬁtpﬁﬁhaﬁ,wmﬂmyl)zsulphamoyl, phenyl, heterocyclic group, phenylthio
or (heterocyclic group)thio; wherein any Cysalkyl, C; salkenyl, Cy galkynyl, phenyl or
15  heterocyclic group may be optionally substituted on carbon by one or more G; and wherein if

N-(
N- ( 2-
N[ 2-
N[ 2-
N-(p

said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from Q;
m is 0-5; wherein the values of R2 may be the same or different;
R! is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
20 carbamoyl, mercapto, sulphamoyl, C,_3alkyl, Cz.aalkenyl, Cz.3alkynyl, C.salkoxy,
C3alkanoyl, N<(C;alkyl)amino, N,N-(C,zalkyl);amino, C;.3alkanoylamino,
N-(Cy.3alkyl)carbamoyl, N,N-(C,zalkyl),carbamoyl, C,.3alkylS(O), whereinais O to 2,
N~(C13alkyl)sulphamoyl or N,N-(Cy.3alkyl);sulphamoyl; whereii any C;.;alkyl, C.salkyi,
C;.3alkenyl or C,3alkynyl may be optionally substituted on carbon by one or more J;
25 n is O to 2, wherein the values of R! may be the same or different;
Ring B is phenyl or phenyl fused to a Cs ;cycloalkyl ring;
R? is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
Ca¢alkenyl or Cyalkynyl;



N-[2- (I -methyl pyrrolidin 2-yl)et hﬂllﬂ'ﬂﬂiﬂjmg"u"ﬂlbz

pi peridin-1 -yl et hyl) sul phanoyl , | | et hyl ) sul phanoyl ,
N- ( 2- nor phoWOW&EIT5| ) sul phanoyl , 12200100 FLHETLE FLETT | PCTiGBOS/339 | WO
01/ 14375 PCT/ GBOO 03139 -76- N-(2-im dazol -4-yl ethyl)sul phamoyl, N-(3

hydr oxypr opyl ) sul phanmoyl, N-(2, 3-di hy@ oxypropyl ) sul phanoyl ,

N- ( 3- met hoxypro I ; 8- am Slamoy!

N- ( 3- et hyl am n%}ﬁﬁl%ﬁ%ﬁ%&?%kNm%%ﬁéﬁ@ﬁram nopr opyl ) sul phanoyl ,

N- ( 3- di et hyl anmi dps agyoupA+Enmdemsinl , 5 N-(3-i sopropyl am nopropyl ) sul phanoyl ,

N-(3-t-but ) I I . :

N- g 3- ben; yIO)(;%C/2;'?gs}%%ﬂﬁ’%ﬁ%%yﬁpgﬁﬁgﬁa%?cy&c group, Cs-acycIoalkyl, .
ﬁ [ g (2- O)ﬁ o;i_;mymJ;alkylb,-(&etigfo%mﬁog?hﬂ)eu&aﬂdyﬁmlgcycloalkylcl4;cycloa!kyl; which
N1 3- (- frot GyBPbRery) 3 beRit aisypy Guapisoalial phonyCati,

N-(3-1 M dazhetedonydiie RS0 SRR TDIycl By BF Lyerdat ﬂféﬁ@%ﬁhg&hﬂ{g@g%ﬁ and

q is 1; 10 or a pharnaceutical |y aCceptable salt or”an’in vI'vo ysabl e
est er t her e¢ftbonby one exymprs i @ndwharein ifisaid beteyocyalic gratip eontaios s NEbimaiétathas | -

6 \Wer ei i< ' : . | cal X t abl | t i
Vivo hydr ol Joaia iR dpfany sbudBbEk BREFALER aoh BCFDL TN 0 1) sel ected
from 2-(4-Sul ghisianddgétdond omO),-C(0%, ROCEQ)[-C(DOLPNRIIC@®) Y FE@INEN-di ne;

S M S LS Y vt s

2 -

3-yl) pyri m shbstitited by onc ormore D and ris 0-2; o

e o L Etadbsy IS o 3w, halo i, <o, hyarbn ifaerbmmitlyl
ylpyrimel o o 4.3
Sy byrim %?ﬁ??%ﬁ;t@@miwmw&&% Shiptkichr, O, AT 2l Py

Di éns PF¥a oy, Ko yalkanoyiowia Mel(CrsaigDewpitod- 3 y1)

met hy| ani ke
i m dige; . .
- 4'5(12-%Nﬁ(ﬁ'ﬁi/"fygr’na“ﬁ’g‘é'ﬁ?T’I‘?ﬁ?"ﬁ‘ﬁ‘é‘ﬁb%f'aﬁ‘I‘?‘%%“f‘i%°E’lr m dazo[ 1, 2a] pyri d- 3

yri m di M&¥(Ci28kyl);carbamoyl, C,alkylS(O). wherein a is 0 to 2, Cy.galkoxycarbonyl,

-[N-(2- | axni noet.hyl) sul pha |-l ani | j.nQ}-4-(im dazq[ 1, 2a) pyri d- 3-yl

i mi di ne&%@"@??a@v?waé bkﬁ’*?%&?@ﬁ’{} Ilkﬁémwlﬁgﬁhmﬁ%n% [5-(2

hydr oxyet hy¥,M(Cpalityilekatphhioylpbhapsin af)-G-s)lkj PO Kalkesll, C.callcfRiyl 6 phenyl may be

phar maceuti cal | acbce t abl e alé or an in vivo hydrolysalile ester thereof,

30 9. A pro??gg'éﬁmﬁ’ﬁ? Shi é’Pi"ﬁ%"% YVEOERE K5f formula (1) according to claim

IL’he?reo 220 m ar hmgﬁggig,gghérymmeww n8bd the Sanftf brldifferdnt, And WileRpRAPKS; et er
’ G, J and K are independently selected from halo, nitro, cyano, hydroxy,
triflucromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
25 N N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
cthylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-cthylsulphamoyl, N, N-dimethylsulphamoyl,
N,N-diethylsulphamoy] or N-methyl-N-ethylsulphamoyk and’
Q and R are independently selected from C;4alkyl, C;4alkanoyl, Cyalkylsulphonyl,
30  Ciqalkoxycarbonyl, carbamoyl, N-(Cysalkyl)carbamoyl, N,N-(Ci4alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;
or a pharmaceutically acceptable salt or an ir vivo hydrolysable ester thereof.
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(wherein .. R3, R4, R ng and n are, unl ess '

ot herw se %9881#"7 as defined in forfula (1 )) conpri EELGBANO3LIY | oact i on
of a pyrimdine of forrrula(ll) N~L R n (RRYmA 5 (Il) wherein L is a

di spl aceabl e group; with an am ne of f70rrrula(|||): H2N B /~(R3}p (R4)q
(I'11) b) reacting a pyrimdine of forrmla(l\/) H yNN n B 3P MM1 10 with

d,of the f M and Q
i ol aceable. griEmSR gF pimtbia (haRorknn @ il vieir BLis ey or ° c) -
reacting a2-hpdrpgye efanciﬁisrmia (VI): H Hlz~ ~" B3) 1-H2 | M4)q

1111111111111 111111,11 11 1 WD 01/ 14375 C L M $ PCT/ GBOO/ 03139 -78-
with a cor‘r‘b" ﬁl,jfamcg qs,a!toRglzn vivo hydrolysable ester thereof,

3. A compound of formula (I) according to any of claims 1 or 2 wherein Ring A is
imidazo[1,2alpyrid-3-yl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

10 4. A compound of formula (X) according to any of claims 1 - 3 wherein R? is attached to a
ring carbon and is selected from fluoro, chloro, bromo, cyano, methyl, methoxy, ethylthio,
2-hydroxyethylthio or 2-dimethylaminoethylthio and m is 0-2; whereih the values of R? may
be the same or different; _ |
or a pharmaceutically acceptable salt or an iz vivo hydrolysable ester thereof.

15
s. A compound of formula (I) according to any of claims 1 - 4 wherein R? is fluoro,
chloro, bromo or sulphamoyl; and p is 1;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

20 6. A compound of formula (I) according to any of claims 1 - 5 wherein R* is methyl,
cthyl, methoxy, methylthio, acetyl, benzyloxy, mesyl, MN-diethylaminoethoﬁcy,
3-N,N-dimethylamino-2-hydroxypropoxy, phenoxy, N-methylcarbamoyl,

N, N-dimethylcarbamoyl, N-(3-imidazol-1-ylpropyl)carbamayl,
N-[3-(2-oxo-pyrrolidin-1-yl)propyljcarbamoyl, 3,5-dioxapiperidin-1-ylsulphonyl,

25  N-cyclopropylsulphamoyl, N-cyclopropylmethylsulphamoyl, anilinosulphonyl,
N-pyrimidin-2-ylsulphamoyl, N-methylsulphamoyl, N-propyisulphamoyl,
N-(2-methoxyethyl)sulphamoyl, N-(Z-meﬂlylammoethyl)sulphamoyl,
N-(2-isopropylaminoethyl)sulphamoyl, N—(Z-dunethylammoethyl)sulphamoyl,
N-(2-diethylaminoethyl)sulphamoyl, N-{2~(hydroxyethylamino)ethyl}sulphamoyl,

30  N-[2-(diethylaminoethyl)cthyl]sulphamoyl, N-(pyrrolidin-1-ylethyl)sulphamoyl,
N-{2-(1-methylpyrrolidin-2-yl)ethyl}sulphamoyl, N-(2-piperidin-1-ylethyl)sulphamoyl,
N-(2-piperazin-1-ylethyl)sulphamoyl, N-(2-morpholinoethyl)sulphamoyl,
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or Rl; 5 and thereafter if nec ting a conpound of the
fornula (1) Wonig43gsot her conpound of the orrmula (1); | iPCT/GBIWASI3YY any
protecting groups; iii) form ng a pharnmaceutically acceptable salt or in

vivo hydrol ysable ester. 10 10. A phas®eceuti cal conposition which

conprises a rdin ne of clains 1- 8,

orng phar mace %yqé%cjg%s{ﬁg@&iNé%g&oﬁwrg‘fy\%aﬁwgfysab! e ester

t her eo1; in Hs(z,eeiﬂgkimxypmpyl}sulphw mceuémla@bﬂogylhﬁm?&gl gndl Ioggngf orCI A

car rie

- 8, or a 1%’(3 @Sﬁ“@é}ﬁ?‘%}ﬁd@g’&ﬂﬁ@g\%@a ylgﬁ“ﬂ#‘?fg%h\/o h§dro| ysabl e ester

t her eof forM{%xméihﬁaﬂ%Sﬁ}%l)&thah{o?ﬁ Qﬁetﬂﬁarﬁlh@pxﬁ%m i mal body by
acco

therapy. 12. The use of ‘a conpound for mul ing to any one

of clain® 1 -(élsoeﬁopﬂmmeamﬂlsambW| mwﬂmb@ybmnnopwymphmeyl

hydr ol ysabl {CF@ ture of a 20 nedicanent for use
in the treatﬁég cancgé % 9% s?@ﬁ#)%d}g and | eukem as),
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retinal , vessel proliferation,
16/ ora phgxmaceutxc y acceptable salt or an in vivo hydrolysable ester thereof.

7. A compound of formuta (I) according to any of claims I - 6 wherein Ring B is phenyl;

or 2 pharmaceutically acceptable salt or an iz vivo hydrolysable ester thereof.

15 8. A compound of formula () selected from:
2-(4-Sulphamoylanilinc)-4-(imidazo[ 1,2a}pyrid-3-yl)pyrimidine;
2-[4-(N-MethylsulphamoyDanilino}-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine;
2- {4-[N-(2-Methoxyethyl)sulphamoyl)anilino} -4-(imidazo[l,2a]p‘yrid-3-yl)pyrimidine;
2-{4-[N-(3-Methoxypropyl)sulphamoyl}anilino} -4-(imidazo{ 1,2a)pyrid-3-yl)pyrimidine;
20  2-{4-[N-(3-Isopropylaminopropyl)sulphamoyl]anilino}-4-(imidazo[1,2a]pyrid-3-yl)
pyrimidine;
2-{4-[N-(3-Dimethylaminopropyl)sulphamoyl]anilino} -4»(im1dazo[1 »2alpyrid-3-yl)
pyrimidine;
2-{4-[N-(2-Dimethylaminoethyl)sulphamoyljanilino}-4-(imidazo[1,2a]pyrid-3-yl)pyrimidine;
25  2-{4-[N-(2-Methylaminoethyl)sulphamoyl]anilino}-4-(imidazo{1,2a]pyrid-3-yl)pyrimidine; or
2-{4-[N-(2-Methoxyethyl)sulphamoyl]anilino}-4-[5-(2-hydroxyethylthio)imidazo[1,2a)
pyrid-3-yljpyrimidine;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

30 9 A process for preparing a compound of formula (T) according to claim 1, ora
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, which process
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(wherein R', R?, R, R%, Ring A, Ring B, m, p, q and n are, unless otherwise specified, as
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defined in formula (I)) comprises of:

a) reaction of a pyrimidine of formula (II):

N. L
e T
=N
R,
an

wherein L is a displaceable group; with an amine of formula (III):

H,N
Ty
R,

m

b) reactin.g a pyriniidine of formula (IV):
H
N
(Rl)n 1/ N 3) P
7 ®Y,
M

av)
with a compound of the formula (V):

®)z

Y .
wherein one of M and Q is a displaceable group X and the other is an metallic reagent Y; or

c)reacting a compounds of formula (VI):
H
N

N 3),,
N AN,

v
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with a compound of formula (VII):
1}5
6
R l N\R s
0
R
(R?);
(VID
wherein R? is Cy galkyl and R® is hydrogen or R;
and thereafter if necessary:

i) converting a compound of the formula (I} into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

10. A pharmaceutical composition which comprises a2 compound of formula () according
to any one of claims 1 - 8, or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof in association with a pharmaceutically-acceptable diluent or carrier,

11. A compound of the formula (I) according to any one of claims 1 - 8, ora
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof for use in a method of
treatment of the human or animal body by therapy.

12.  The use of a compound of the formula (I) according to any one of claims 1 - 8, or a
pbarmaceutically acceptable salt or i vivo hydrolysable ester thereof, in the manufacture of a
medicament for use in the treatment of cancers (solid tumours and leukemias),
fibroproliferative and differentiative disorders, psoriasis, theumatoid arthritis, Kaposi’s
sarcoma, haemangioma, acute and chronic nephropathies, atherotia, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular

discases with retinal vessel proliferation.



