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WD 2006/ 018627 PCT/ GB2005/ 003202 -1 SELECTED FUSED
HETEROCYCLI CS AND USES THEREOF Field of the invention
wab@eprsssent i nvention relates to novel fused PCT/GB2005/003202
het er ocycl es, their pharnmaceutical 5 conpositions and
nmet hods of use. In addition, the present invention
relates to therapeutic nethods for the treatnent and
prevention of cancers and to the use of these chem ca
conmpounds in the manuf act ur € Iof a nedi canent for use
in the treatnment and prevention of cancers.
Backgr SHAE GFEPHUSHORETER @Y CIIEScANDSUSES THEREQF
anti-cancer drugs (taxanes, vinca-alkal oi ds) now used
extensively in the 10 clinic is directed -at
Fielddhetbrli@s and bl ocks the cell division cycle by
interfering with normal assenbly or disassenbly of
t h&herpresgrit énvepiiondiedat¢stoaorhlbivaat het@ocykles, RearphatmacPutical

. 1 rcia- .bonero, R ,.and.Cal abresi, P: .
comfAFidia i abpogs §Elkt B SRR Fitags S, i Bicr ety therspeuti
methodEfor thamehtientiag prédvention oLEicersand iRihe 28810 QhbdBihefical compounds

The Phar macol ogi cal Basis of Therapeutics, 10th

in the giapp@aturoeip medipamamd oy wsk-ipithe traagmprtmnd previenidgn of cancers.
Backb@X@d(dond Ba&ldohaxel ), one of the nost effective 15
arugs of

tHirs-crass, is a mcrotubule stabiliizer. It

i nOae teb-elassvdftahtitcancanaruml (tagteest tinandikaldidsh kegaisedéxtensively in the
..ni%%otugules thus bl o klng cells jn . the netaphase of
cliniqisdikseied apmiggptupulss gk biogkyihe 6Rll donsioeerle by nsrfesing geth normal

asseﬂaﬁlty%étéi&%s%ﬁ{?y GEhL nﬁ?()‘t"ii? %Bffﬂd}er@é’é CH&Y&H%%?@E@ Y. P, Paz-Ares, 1.,

I Vi event ual | y apopt 0SI'S
GarcabarbupdrocR), hisd Callabigsis Rl Antiggophdsiic agends. FoHardndan, J. G., Limbird, L.E.,

' : h | i
and QR b Oy 4 Gy e ey et iaepl Gl E5gispt fhtrapeutios 10"
editie?R B0 PfTHeNRa &4 - B f €S hparils, I SatiBND (ﬁﬂcﬁi&x@%c&ie_to@ﬁ% most effective
are neutropeni a and penhgheral neur opat hy. Pac iTaxel
drugs ef thisc\wssi ie a oaicrotutabmeatitizeroli matkifergs vithrthenemabptoegh and shrinkage

i nt.erphase eII,.s(.T n ditjo sSQNe, tunpy. types. are
of mie BRI IR FEetPe sttt isoper caiesis, Vet Bk ofen followed.
by slippl®d fito e aekell R EBSHitHowehakhd ?}Q)p&ﬂl)@ atvitRA!l and eventually by apoptosis
Paclitaxel is also a substrate for the nulti-drug
of thess abserame eellsdBiagosipopnyy M 6né Faiog Ts ddolendmrasfectstof pacljtaxel: myths
5T there-j s adeed-. ffective
mxhéﬁﬂﬁk%$%@¥qgﬂgavhpgjﬁkggwhggﬁ, %&g?lgége effects than
anfomeroLihekidb ffects bogeatn@ntwhh paclftotel agarRuGopdhdd amd¥ eripheral .

ef fective atlgai nst taxane-resistant tunors. i nesi ns

neuropaghya Ppoliigjiel rsdeiop torcavns el bhedling Prgcunyslesinintprphase cells.
In adﬁ§§»rn% )‘?réa:atgﬁ{ogi/yr}?g% gﬁﬁ%ﬂ%&éﬁ 2[8 \?\ﬁleéttéﬂé.rrrlg m%g]:itgh%ﬁa@ other tumors
become ¢msehsitivd diging theatmentr Baclieane] sedsoSadubstrate forPhe multi-drug resistance
plllnp}fiPr-]g(?]?/(i:orIJSrot%&d((srcr:ie %’hggrlljek%ljelr Sﬁ ,:?.OtOtll)e.i rostr uct”ur es and motor

Thus, there is a need for effective anti-mitotic agents that have fewer side effects than
anti-microtubule drugs, and also for agents that are effective against taxane-resistant tumors.

 Kinesins are a iarge family of molecular motor proteins, which use the energy of

adenosine 5’-triphosphate (ATP) hydrolysis to move ina stepwise manner along microtubules.
F or a review, see Séblin, E.P.: Kinesins and microtubules: their strucfurcs and motor
mechanisms. Curr Opin Cell Biol 2000, 12:35;41 and Schief, W. R. and Howard, J.:

Conformational Changes during kinesin motility. Curr Opin Cell Biol 2001, 13:19-28.
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30 nechanisns. Curr Qpin Cell Biol 2000, 12:35-41 and
Schief, W R and Howard, J.: Confornmational changes
waleooct86RT nesin notility. Curr Opin Cell Biol PODGB2005/003202

13:19-28. WD 2006/ 018627 PCT/ GB2005/ 003202 -2 Sone

menbers of this famly transport nol ecul ar cargo al ong

m crotubules to the sites in the cell where they are

needed. For exanple, sonme kinesins bind to vesicles

and transport them along m cr2otubul es in axons.

Several famly nmenbers are mtotic kinesins, as they

pl yme ademsbersof thisefamdp tgasiczamblesulef carpe slohy btietubulato the sites in
tic spi.ndle. The ninus ends

bl i hes a bipolar mt
the Cﬁﬁ "@1 HieeY AT Repdidy EBT € F-gloA&t eginsibind oeissirlss 8pg ansport them
alon@miSBhBAS iPASR, St $imibi{ meRlbess £0to I@l: Qﬂxe&lﬁs 1R8hey play roles in
%i netochore at the centronerlc region o
the redrgampg omef nMetutidotthat esfablistee albipuda mioticheindle. The minus ends of

the SO DUHORTRAR® ST PAROTAD 6" PG GimdUFa oG ey ends bind fo the

kmet‘é@hcﬁr@ aﬁfhe%@ﬁt%}ﬁ&?c RBdnldE |69@hﬁ§§m6§éfﬁé) kI'h@ %ﬁ'to%)c 8@%?6 lines up the
berts, B., Bray, D., Lews, J., , R

cluomosoramtvmtwnse gf. miosis sl @@MlaatEBtmirwggNeOfent :lqmrt@eﬂdlmto individual

cangfye o8 o0 s R Eoah e PR SO Ay BBk D Levis 1, Rats
M., k&ﬁ@é Khaﬁ@mwnena) %le&&?ﬁ@%%?@f%i?eﬁz;rd £8§@®ion, Chapter 18, The

Mecm@sof Qﬂll lawuslcm, ga% Easland @nblssﬁm )ImcatNe@nYw p34cdc?

B Opar LR RS OBy A S 4 oron

HarpeQmNiaKiress, Md and Mg, Eeh k Pﬂ&@ﬁowlﬁﬁ)(rﬂt)y p34E&- ki @Ses @;ﬁmdle assomatmn
KSP (ki nesin spindle protein), is a mtotic kinesin

of humpanstee T 8 kenesisrelatedimo ﬁ§ﬁe6frl'<%jéﬁli ipglapspiedlp Samagppwnvive. Cell 1995,

e
83<7Pq15@q%@| &’ kgp (&0L% GHAHR o6l n@p% boHldif2 l&hﬁ% P ARR3SFologs in
mans pigadisms hEor b@nrshtwvﬂ\m B@&aqKasch fd‘naten‘vﬁosSme seﬁh@t&ﬁﬁm the prophase of
Schol : binC famly of kinesins:
mitogsdtfane B?Sﬁmbf»%ﬁﬁ PR THGH B SR, T 0 arﬁ‘}"’(?@’rﬁeF Ssshipa. AS.,
Roge?? Q?Catahg 'Schc.ﬁb@ o 7 ThBIAREYEMAG bR kRS As: elgé%?lal kﬁ?c?lalzl%}tonc motors
orns '‘a tetraneric notor, and it Is

drlvmg ggr_tmlsomk sepacartmmuBuﬂcé@n leaﬂtdach%ax Eﬁ7n?57né71r Eg5 forms a

bundl i n

tetrameric Lou oMb d parfic its%]theil;bundling
PR el e Hhtp sk R OR st atd PEHOPRE

- (Wal@idkPQSEd Ve@lllc%sl Olf/htGhiE&?"leUt m&mtybahhcﬁﬂbﬁaqﬁ mh@ael for the

proteins in est abl i shi n%é; pi ndl e bipolarity.
propgied roles 9BdifRregogigeBpuledmyed @lotqreop@ﬂns 1m@ﬂv%>1ushldg @améht bipolarity.

Currtg{'g 9§h‘8 V\RI Igﬁ?) g{eYer SIeIf%é'l qcﬁav é%at hatsﬁwr]})gtﬁoa or}aESg% function leads

to mdResILns bI)()claﬁh wgfehiceid &lbﬁl@y rrmbétﬁ(ﬂ spif@lRadcehtlNaSEgS5 inhibitor called
isolated .in a cell-based screen for mtotic blockers

mona(spygi,‘é/as 1sqr1a[9d in gggldbasedscragn forapitpligblagkeys (dayer, T.K.dgapoor, T. M.,
o Sehr ei d MithGhi T.

Hac“’rm e%fﬂ]’ @%ﬂrﬁng{,tsocrﬁrég?er S oat%é\g fsg%}ﬁgoglfg bl\bﬁnaflé!}?m le inhibitor of

mitotidgrindlé bgdldrity aienhﬁetbmy@@eha@@d-ba@erdeﬁfeenSi‘dz@m@6999%6 971-974).

286: 971-974
Monastrol treat%nent was shown to be specific for Eg5 over kinesin heavy chain, another

closely related motor with d1fferent_funct10ns (Mayer et al., 1999). Monastrol blocks the release

- of ADP (adenosine 5’-diphosphate) from the Eg5 motor (Maliga, Z., Kapoor, T. M., and

Mitchison, T.J.: Evidence that monastrol is an allosteric inhibitor of the mitotic kinesin Egs.

Chem & Biol 2002, 9: 989-996 and DeBonis, S., Simorre, J.-P., Crevel, 1., Lebeau, L, Skoufias,
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Monastrol treatment was shown to be specific for EgQ5

over kinesin heavy chain, another closely related
woreaoei18s1 h di fferent functions (Mayer et al.,PARE82005/003202

Monastrol bl ocks the release of ADP (adenosine

5' -di phosphate) fromthe Eg5 notor. (Maliga, Z.,

Kapoor,'T. M, and 30 Mtchison, T.J.: Evidence that

nonastrol is an allosteric inhibitor of the mtotic

ki nesin Eg5. Chun & Biol 2003,- 9: 989-996 and

DeBonis, S., Sinorre, J.-P., Crevel, |., Lebeau, L
D. Aslﬁbaﬁgiyaﬁ. Biel m%é&laﬁﬂoﬁg{l (5521%216)@/ (DDCBEOWade 3{ BI., akd, I&omelslu F.:
A., Ebel , @Gans,

Inter@tlon\,@alg: II'LFQOU(HlIthtéWB n}@é}ﬁtgl éxmh hup:nan klpq:rqt;%]i&%tlfzgtr{w@ysn -y 2003, 42;
338-%5% .aﬁ]élltl g&iﬁ%ﬁ] SEE Dy %eocrggdmﬁac%;cfeoééfé&féfhs ItﬂHfH? ﬁ(%%l?? gfmtnrewew, see
Sablisit 2Q00;; Sc]mhﬁancblﬂb‘ahxylt 2@0 10y teatnt mmhesmnasmﬂtms syhnwhed) hereversible

and tgggtg_sjatee 4@2&9@?&%1%?? %eﬁgﬁxpdét?\%glph \%;SIS ﬁ&aﬁ%pg c\ga{xe ¢ell division cycle

until E\fﬁer BN & u\?\lﬁﬁl@g f&rqapﬁﬁph\éﬁtcﬁ\flgﬁﬁ tobQk '(Kaﬁc@rnﬁk\@ Mayer, T. U.,
eckpol nt ich stops the progress of the ce

Coughilnj 1. by amgidxﬂ@chlmmt T1.: Ardbing epiplA assemibdy piea}mnsfnmwﬂh monastrol, a

smal@%@feg@s dlglﬂg t eI %E]to 1§h%1%§}?1{ %éﬁK?pCze% Q-zo}r? MUPII g@xﬁ 8’75 -IETS 8). Recent

repoﬁspalgksil@m@%&ﬁﬁhwlbﬁeﬁshﬂmos NEadWo taBolosia st fredted Sellse@lle effective
nol ecul e i nhibitor of the mitotic kinesin, Eg5. J Cel

gt wiveRbOonOrISD (s amm%g)odehd&mer enradpdPD. al so
i rg!af%%g il ]%qfﬁa 13 tlgorhghp tlotb%r é)SSfilI‘E 1118% noal?géifgt S r%PcS)l{ indicates that it

are e ag ai fiste'seve
is oveEressed In thhjfbeSelﬁr(imtéma@cﬁnampdtehﬁAﬁql\I&mﬁbn SO a3, 33 5), suggesting that
1999). Although Eg5 is thought to_be necessary fo

they maw@m@rtmleam see@W%to itsrihibBiosr E29 FoRat RFessntomdhe wcroﬁuéules of

1nter%a§ Im?;%? :cfngclfl ﬁ&% %)t%l %&gxgcgs)ﬁ@gllgg Bg E %ﬁg{%@%‘% ﬁﬁ) @grﬁgemgt in mitosis

(Blamgyrdt iaf.ul 30r3) ySezenlswi Bawin, KoEi &gl Mitohisor,i'Toh: Maghions imthe kinesin-like

oL BSOS LS 238 oL ERIS0S, 71121 A oo, o210

4289e@fd3Yt}ﬁ9 'rrﬂ)tnaétfbl 'l"['a§ 19@ H@teétg’ole @%&Wmﬁ?ot{%ule arr 23 intSPBase cells

M t chi son, : Mutations in

' (Ma}telnet zkh rléQSP)nAlnptter reppntseggw:sﬁgﬁatdigéna ptwohgdhmuaholzdtdmmhpment in the

toti P Ac Sci
moulgh Pif dIiy3a T8 3OTP RO SL T Ot ARLLUS G 5 BPAuR b gy not produce
the p@f'\lg%%l 1ﬁﬁrd§hﬁl"}/%é&i&t&i *Ith &¥snient With@aeRase a6€binsr anti-microtubule
er et al 1999 Anot her report _suggests that Eg5
dru0$ & qrhﬂtdL v Eupressioreefi thp atitotie weltemretein Fed theostmigtisaicuue:
ears . f t
e S1TRP B e 3 OBt o S B8 30b BRF P e HlSin we deseibe

the i0gAHToBRT Y2895 Qﬁcmc%d\ﬁdotdﬁt tnhétdioneot Eyd, tehpe{b&(ﬂ tbthaxiedful in the
and other anti-mcrotubule drugs (Ferhat, L.,

 treatmeprdgpplAststdisdiee.ni t ot i ¢ notor protein Eg5 in

RoEA B AR08 P00 Byl rise

(WOW@%BQ@W@BGZVO@Q@HI Wee03/660 L S0 0B/080864S8OdB/049679, WO
0310857, WG ATDREPE. 6 0406887 Snawd o Tr0sEfPect o to be

In accordance with the present invention, the present inventors have discovered novel
chemical compounds which possess Eg inhibitory activity and are accordingly useful for their
anti-cell-proliferation (such as anti-cancer) activity and are therefore useful in methods of

treatment of the human or animal body.
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treatment of neoplastic disease. 25 Certain
pyri m dones have recently been described as being

w0 ndvcloigeer s of KSP (WD 03/094839, WO 03/ 0992 1BCT/G82005/003202
03/050122, WO 03/050064, WD 03/049679, WO 03/049527,
WD 04/ 078758, WD 04/106492 and WD 04/111058). In
accordance with the present invention, the present
i nventors have di scovered novel cheni cal conpounds
whi ch possess Eg5 inhibitory =ttivity and are
accordingly useful for their 30

Sunm:mVoﬁﬂielinmrnibhf eration (such as anti-cancer) activity
and are th fore uaful in methods of treatnent of
Che FRIRRIE of Sormi Eody. WD 2006/ 018627
PCT/ GB2005/ 003202 -4- Summary of the invention A

conmpound of forrmula (1): N~Y R2
NOCH RBRA~yN RSIP 5|nclud' R
phar maceut i cal(ljy m

hydr ol ysabl e ester

fromC or SproviUJe{q. en Xis Sthen Yis C Y

is selected fromC Rded that when Y is C
then Xis not C msOorfZ; istvhenmis 1, R2
Is selected from C1_3al kyl ; nlszor 3;

5{@ =

including a pharmaceutically acceptable salt or ir vivo hydrolysable ester thereof,
wherein: ‘ “ |

X is selected from C or S p10v1ded that when X is S then Y is C;

Y is selected from C or O or S provided that when Y is C then X is not C;

mis0orl; |

R!is F whenmis 1;

R2 is selected from Cj.salkyl;

nis?2or3;

R? and R* are independently selected from H or C)alkyl;

R’ is selected from F, Cl, Br or Cyalkyl;

pislor2;
selected from:
N-(3-amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl]-propyl}-4-methyl-benzamide; '
N-(3-amino-propyl)-N-{1-[5-(3 -ﬂuoro-benzyl)-3-methy1-4-oxo-4,5-dihydro-isothiaiolo[5,4-
d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide;
N-(2-amino- ethyl)-N [1-(5-benzyl-3-methyl-4-o0x0-4,5-dihydro- 1soth1azolo[5 4- d]pynn11d1n-6-
y1)-2-methyl-propyl]-4- bromo benzamide; .
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R3 and R4 are independently selected fromH or C i

_2alkyl; R5 is selected fromF, d, Br or Cl_2alkyl;
wQ@2000i088627 or 2; selected from N-(3-ani no- pr opgT/GBRE0S/003202

1-[5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydro-i sot

hi azol o[ 5, 4- d] pyri m di n-6-yl]-propyl }

-4- et hyl - benzani de; N-(3-am no-propyl)-N-{

1-[5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydro-i sot

hi azol o[ 5, 4- 20 d] pyri m di n- 654 ] - 2- net hyl - propyl }

-4-met hyl - benzam de; N-(2-am no-ethyl)-N|

yrimdin-6-

yD)- ”gxmyﬂlzl-pmpgw BebplPgnzamigeono- benzanmi de; . WO
N-(Z%%?géram§rﬁaﬁg5%{ (é_ﬁéﬁ—[ 5@9%?%?&(&»}?5 gﬂ%l{%ISPthAaZOIO&S 21 -d]pyrimidin-6-

yl)- 75ndﬂl@b‘pﬁbp#]?©ﬂﬁﬁr6%l@1h@th&5bé&lﬂhﬂ@ﬁ’l m di n- 6-
- 2- et | -b
N- (’%ngo-@ﬁqm{@y@t[ﬁjﬁ-)beﬂp}[l— -methy¥4 ox%nélzg d1h(§/dro isothiazolo[5,4-d]pyrimidin-6-

i hydr o-i sot hi azol o
y1)- ﬂxgé@ypﬁ%@ﬂ m3%1|56r%16 Wﬁleﬁ'pg&z% ﬁdﬁd Y eeite
N-(3-dnhitopoopd At [hy(5-Heenyd dind iy 1-8-oxo-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-

m no- pr [)-N-[1-(5-b | - 3- met hyl - 4- -4,5-d
yD-2 ‘Hé‘i‘?’g rogglt]%l Qéolt[egzéin@%byrsnm'zéi n- GErE yinanone
I)I@_S)be%zﬂ%t-ﬂﬁé{h [lmﬁgblzil 5.yl Rl BidolBYs VA 1p PERFRRIGAR)-2-methyl-propyl]-

- &mino- pr opyl
N- (o1d1(115t11wémzyd>~pﬁ>mé)t4rmeiwldxozadmae,d| hydr o-i sot hi azol o

N- r(?-bf @ﬁyﬁ Fg&)ﬂ%ﬁ %dmygﬁ%lst;gﬁazzglq ?1 adépyrlmldm-&yl)-’-’-methyl-propyl]-

N- (aNhﬁéth( ﬁmﬁﬁ@%}/dpy@ mrbrylb Heneathidd; 5- di hydro i sot hi azol of
yrlmd|n6 1 nmet hyl

N- [1M5(l®naylmemn§lmyhﬁrqx9 ‘b% plwd;o kﬁoﬁ@:&rqﬁqp{f}eﬂggmw -6Re1)-3- methyl-propyl]
N-(3¢ cémg&a? FSMHO R]rog)?pb%lﬂuf)so-é-%leﬁpﬁ q%h%ﬁg i sot hi azoI 0

N- (ﬁanﬁlﬁoiaﬂmw $§m¢ehz@u “Hnen-4,dxodi, Mittydrd- ot RS d-d]pyrimidin-6-

propyl ]
N- (Jb&rﬁﬁoqﬁ@m)hw fannsn(g ﬂnfc@@sblemzymabmm 4@@&: asidieydrdifoxazolo [5,4-
(5-benz | -4-0x0-4, 5-di hydro-isothiazolo[5,4

d]PyHHl]HE)‘}}rq Y rrﬁetbykyprypzbrf’etlm}}y 119%?@911 & N (3 -d inethy
N- (“:@EKEH% r@pﬁdl)l (%l e@ Hlefh%I— Eixole/ b dﬁ%ﬁ?@%%@azoiloq[él 5- d]pyrnmdln 5-

~yD- pieﬂ_y@—-4)nefnﬁytll{h>bﬁzdﬁﬁd@yl) 3- net hyI 4- 0x0- 4, 5- di hydr o-i sox

%h%tqyﬂltﬁo&@ﬂ%oagﬂcégpgslsgs ?telyeolsomege E:xp thB’ICIQSpY}’Il vi})o-hydrolysable
premll\l'sérg HME&R%E])I %c[eiata@ﬁi Hes 65’&011%6{@&19“ fofmA¥ATP piarfhaceutical

sothl azolo 4,5-d] pyrimd

' comms)ticpms (ap@/ fqrmlamnhwmammgathq:rdgnethods of using them to treat diseases and

conditions either alone or in combination-with other therapeutically-active compounds or
substances, processes and intermediates used to prepare them, uses of them as medicaments, uses.
of them in the manufacture of medicaments and uses Qf them for diagnostic and analytic |
purposes. |

Detailed description of the invention

In a first embodiment, the present invention provides a novel compound having structural

formula (I):



The invention al so enconpasses stereoi soners,
enantioners, in vivo-hydrol ysable 20 precursors and
w@b@smesseut i cal | y-acceptabl e salts of conpoundBCDEGB2005/003202
formula (1), pharmaceutical conpositions and
formul ati ons contai ning them nethods of using themto
treat diseases and conditions either alone or in
conmbi nation-with other therapeutically-active
conpounds or substances, procésses and internediates
used to prepare them uses of them as nedi canents,
uses. of themin the manufacture of nedi canents and
uses of them for diagnostic and analytic 25 purposes.

Det ai | ed descpiption of tfhe invent]j A Rifst
enbodi ment, thedpresent | ion s a fl8ve
conpound havi ng\gl\;%g ' : VWO

2006/ 018627 PCT/ GB2 P CH3 ~IM ~ N
NYR NNCH NR3 0-4Rl including a

pharmaceutical ly acceptaB{e salt or in vivo

hydrol ysabl e ester thereof, erein: 5 X is selected
fromC or S provided thét whemNX_irs S thz\? Y ius C Y
is selected fromC or 0O prﬁtﬁ?@ﬂzjﬁ' Raen. Y is C
then Xis not C mis O, 1; RLis Bn when mis 1;
R22 is selected fromCl_3 l; '

including a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
wherein:

X is selected from C or S provided that when X is S then Y is C;

Y 1s selected from C or O or S provided that when Y is C then X is not C;

mis0,or1l;

R!is F, When mis 1;

R? is selected from C1-3all<y1§

nis?2or3;

R? and R? are independently selected from H or Ci-2alkyl;

R’ is selected from F, Cl, Br, or C.alkyl; |

pislor2; | ‘
selected from: ‘
N-(3-amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo-4,5-dihydro-isothiazolo [5,4-
d]pyrimidin-6-yl}-propyl}-4-methyl-benzamide;
+ N-(3-amino-propyl)-N-{1-[5-(3 -ﬂuoro-benzyl)-3-methy1-4-oxo-4,5-dihydro-isothfazolo[S,4-
d]pyrimidin-é-yl]-2-rhethyl-propy1}-4-methy1-benzamide;
- N-(2-amino-ethyl)-N-[1 -(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-
yD)-2-methyl-propyl}-4-bromo-benzamide;
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10 nis20r3; R3 and R4 are independently selected from
Hor Cl.2alkyl; R5 is selected fromF, d, Br, or
w@200galdeyt ; pis 1 or 2; selected ;from 15  PCT/GB2005/003202
N-(3-am no-propyl)-N-{I-[5-(3-fluoro-benzyl)-3-net hyl -
4- 0x0- 4, 5-di hydro-i sot hi azol o[ 5, 4-
d] pyrimdi n-6-yl]-propyl } -4-nethyl-benzam de; N-(3
-am no-propyl)-N 1 1-[5-(3 -fluoro-benzyl)-3
- met hyl - 4-oxo- 4,5 -di hydro-i s@t-hi azolo [5, 4-
dl pyrimdin-6-y I] -2-nethyl-propyl }
N-(2= aﬁnﬁ@-feﬂy/ﬂ)-lbﬁ[m%ameﬂ@l SBhléﬂlyB-Mdi@ &5 a5y HrdNisbthiazolo[5,4- dgpyrlmldm -6-
1- (5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o- |soth|azo o[
yD-2-rg3thykprepilild-methplbenzamide;

N- O%{S‘%ﬂ‘é& 8@@%— E,%ﬁ.%%& &Sx}lgglgg-g-é)@(%n%a%@%ro Isot\fBzolo[S 4- d]pynmldm -6-

yD- 7Nnétﬁyla;bﬂopplﬂ-6t-ﬂh;drb) 4NnEﬂlyl benzamide;
(5- benzyl - 3- net hyl - 4- oxo- 4 5- dlnydro i sot hi azol o
N- (otagmz;o-@]'qw})r%[éﬂﬁ bgnzyl -3-methyl-4-oxo-4,5-dihydro- 1soth1azolo[5 4- d]pyrlrmdm-o-

yD- 7&%%% '”@W?ﬁy\%‘f@yffg‘g‘%ﬁ%’é engarr?e?ﬁyl 4- 0x0- 4, 5- di

N- (aimdnm-pr@'ﬁ)hNe[I{Q&bkﬁzﬂ—adﬂanI -Hoctiort, B-dihydro-isothiazolo[5,4- d]pyrlmldln 6-

- 3- fluoro 4- et hyl - benzam de; 5
yD)- F)l‘@%té%aﬂ’fioﬂgﬂ/ﬁrl%ﬁ?’io)be Mdes. henzyl - 3- met hyl - 4- oxo- 4, 5-d

I I38 [ ¥ - ; -
N-[1 (B;.&f‘%ét3h§‘%g?g?§‘e 45- ﬂﬂﬂh%{sgfﬂiggg} g ;r d] %}érhr?éim 6- yl) 2-methyl-propyl]

N- (aﬂlmasﬂlalanmo@-pmpgwéy m‘ejtl[yl -benzamide;
- 5- b | -3:npeth t ol : ‘
[](é( rlzzﬁe}lwhﬂﬁmg% @é hygro 1sbf§nazepo\f9 ) i)fr?ml 2 yl)%-methyl-propyl]-

N-(3: dmuhy anBh Vdp]yi)441¥&6kﬁ8 ‘Hegsmaaede; N-[1
- (5-benzyl - 3- net hyl - 4- oxo- 4, 5- dlhrdro i sotliiazolo 5,4

-[1<( jhgmlfﬁ-@pﬁx.ybéf}qxp.@i A HA- lspﬂwp q[5,44djpyrimidin-6-y1)- -methyl—propyl]—

N—(a-Ngrg%g@laﬁeﬁ@é D R e R E T <ot i vl 0

N- (?[aﬁuﬂo-@}dpyl)l-m{dl-[ﬁ (G ﬂdo)o-%eﬂiﬂ%ﬂﬁ}’-lmd@lﬂﬂmybﬂc-ét 5-dihydro-isoxazolo [5,4- -
-di net hyl am no- p - 4-brono- benzam de; N-|
pyxlchen*éesﬂlrytm@hwewrﬁwl‘zﬂ '@)15% ylrbsuz(%%r o-i sot hi azol 0 .

N- (JJ’:@F? 0 g%% )h nééjl-)” %Fgﬂ?gbﬂxo% ‘P—B)Hyhro isothiazolo[4,5- d]pyrlmldm 5-
yl)-prdﬁyqoﬁr-meﬂ}mmz;a]rmhxenzam de; 15 N-(3-ainino-propyl)-N{

qu ben 4- 0X0- 4, 5- d|h dr o-i S0X

KT gm 6‘? ng il%/edgrﬁse@t WVFthann@pmglps ?)P%WF pound having

strucﬁﬂ‘alrfﬁﬁﬁll)’lh é enzani de;
3-amn prOpV')-N-[l-(G-benzyI-3-nethy|-7-oxo-6,7-d

[ hydro i sot hi azol o[ 4, 5-d] pyri m di n- 5-
e 2 ‘ER‘ ]
CH3 m
, \\53i .
o L L |
Y7 N7




10

15

yl')-propyl]-4-nethyl-benzam de. |In another embodi nent,
the present invention provides a novel conpound having

wQ@Qoosesset ural forrmula (1): OR CH m X N, ' RCT/GBD0SI03202
NR3RA2n R5 1P W 2006/018627 PCT/ GB2005/ 003202
-S including a pharmaceutically acceptable salt or in
vivo hydrol ysable ester thereof, wherein: Xis
selected fromC or S provided that when Xis S then Y
is C, Yis selected fromC or-®-or S provi ded t hat
when Y is Cthen Xis not C 5 msO,orl; R is F,

mch\m@ma phargageutiRally gcesptabletselt of woww&lhycﬁalylsylble ester ﬂhSrer or

h R3 and R4 are independently selected fromH or

whe alkyl; 10 R5 is selected fromF, O, Br, or

Cl Qﬁ'skhébted Blosd Ol S prbﬂdé@fhﬂw’vﬁer( k)ls hhﬁerﬁ?ﬁ%@d Line
resents a single or a doub
bet W@éﬁlet:tﬁéﬁom € 100 ot Sap:@vmd¢haewd1endf i)C frd Xisimt C;i s

do { }Pe other bond is a single bond. In an
ad i'ofal’ enbodi nent t he present invention provides a

comﬁwndwkpefn heg nul a (1)

R? is selected from Ci-zalkyl;

nis?2or3;

R> and R* are independently selected from H or Ci-alkyl;

RS is selected from F , Cl, Br, or Cy.alkyl;

pislor2. | ,

In formula (I) the dotted line represents a single or a double bond - the bond befweeh the
nitrogen and whichever of X and Y is C is double, the other bond is a single bond.

In an additional embodiment the present invention provides a compound of formula (I)
wherein X is C or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional emvbodiment the present invention provides a compound of formula (I)
wherein X is S or a pharmaceutically acceptable salt or in vivo hydrolysable ester théreof;

- In an additional embodiment the present invention provides a compound of formula (I)

wherein Y is C or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula (I)
wherein Y is S or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula (I)
wherein Y is O or a pharrﬁaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula (T)

 whereinmis 0 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula (I)
wherein m is 1 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula )
wherein R'isFor a pharmaceutically acceptable salt or i vivo hydrolysable ester thereof.

In an additional embodiment the present invention provides a compound of formula )

whefein R?is methyl or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
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15 wherein X is C or a pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof. In an
wa@daboisseal enbodi ment the present invention pPOVGBR®SM03202

conmpound of formula (I) wherein Xis S or a

pharmaceutically acceptable salt or in vivo

hydr ol ysabl e ester thereof. . In an additiona

enbodi ment the present invention provides a conmpound

of formula (1) wherein Y is-®@or a pharmaceutically

acceptable salt or in vivo hydrol ysable ester thereof.

20714 fn addiaeldi tmbbdimeatmide irarent intdigiopresaads 4 ébh%liuh@ Bf formula (1)

provides a conpound of formula (1) wherein Y is or
wheg@upﬁafs,ﬁél@@@[r pg)gﬁm@acg@tgégy apseptablg saltgyr i wivg ,h\y@rolysable ester thereof.

h%’_gr{ %Jx (ﬁﬁ‘{?(grfal!] gﬂ)?(ﬁe%r}gﬂfﬁlg g)frese{lﬂn%htf%g%%\ 6@&2‘4 com ound 8f formula (I)
whegdin ROismsbgy] ok h ph&\thhﬁicelllt[bahfy lascePtabie ﬁiltﬂhaﬁ (1274} Qﬁyﬂﬂoﬂl}&lablké ester thereof,

acce tabl.e salt_or, in vivo hydrol ysabl e ester thereof.

I'n ra?ap adfdiien ﬁ@bomaaﬁhﬁ@msewévwl@g@ﬁ@wﬂwmnd of formula (T)

2

e o earoge Rl afrepiabls ¢ SR Byl hable eser
therdofdr ol ysabl e ester thereof. In an additional

enmbodi .t t he sent i nventi.on provide a co

o T g Aol SiOREIaEa! the Y em ity g s CoPNRRP g ormula (1)
wheﬁapﬁpstﬁsﬂ @ ﬁﬁh]tac&&mmw Yd¥SrabdaR by 52 ;@hﬁﬁaggam@@s&&queof.

In an addlglona enbaodi nent the present 1 nvéntion
pr bvirdadligorad apboditheof the @rmmanvmlon\ph@néasra ®Rinposing obformula (I)

BB TR SEL b BRCFRLARLE L Ly G s st

enpogh sRAioda emBs@RRAL thi PYRBHH B erPiod Pr6i88est CAMFRRAHAES formula (I)
of f9rrru|9(l) wherein is methyl or a

Riveredblit arg andopendentp then ephaamacaitically sdegpiable salt or in vivo

hymﬁé#%ﬁégéggbgﬁg 02 Ege{ﬁo;nag§1?PgﬁgPlgﬁégdinent t he

p r ﬁsm&ddlman Exlnbéldlﬂfeﬁt\/ﬂhé PEesentdavENien Grofiddser dvmubd bf formula (1)
ein is ethyl or a pharnaceuti calcl?ﬁ accept abl e
¥

whegeg} R and RnM@|1WpﬁW1gy M@{l@r @ Phamacyal accepgpblgsalt or in vivo
hymgggah %ghpgggpdlnent t he ‘present invention provides a

rmula (1) wherein R2 is propyl or a
phh‘r mM@rmhl:ﬂnbochmeaptﬂmlpt&semahVembn iprowdes@ compound of formula D

ter t an addition
Whe@?(Po%d?ﬁ@ﬁb e,@?%%eé i e WL &t Pleﬁmaf:wca a%?eetahlﬁéa#ﬁ gr in vivo

hydrefyswé@y&achéﬂebf wherein R2 is isopropyl or a
phar maceutically acceptable salt or in vivo

hy tr m yEhidral emb@dlmenhtéﬁ pudsentlinveation gdividesradompound of formula (I)

nt the n tio ro
whofS Rois e PARRBE AR 2B BE R PRaq Ty thereof.
ac Prﬁﬁ{ aldi®ormfbib&dindeRt e presbtdn@nyis ARk &i&stafontfoan@ef formula (1)
10 I p an additional enbodi nent the present invention

Whemlbl&u Bdd og agpbapeassutiesily faeeaptable galt)or inmip diydroty sable3stgr thereof.
hy ! ag %/ Sdc tg l“{lta @lpoélm tg tflg ! %%er?t lﬁ\@enttlog prgvri]de\éiavc%mpound of formula (I)
wherein R’ is Br or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
_ In an additional embodiment the present invention provides a compound of formula (I) o
wherein R’ is methyl or a pharmaceutically acceptablé salt or in vivo hydrélysable ester thereof.
In an additional embodinient the present invention provides a compound of formula (I)

wherein R’ is ethyl or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.



N

In an additional enbodi nent the present invention
provi des a conpound of forrmula (1) wherein R3 and R4
ware@siomsdependent |y H or a pharmaceuti cal | y acck@l/aBR@s/003202

salt or in vivo hydrolysable ester thereof. 15 In an

addi ti onal enbodi nent the present invention provides a

conpound of formula (1) wherein R3 and R4 are

i ndependently nethyl or a pharmaceutically acceptabl e

salt or in vivo hydrolysablel@kster thereof. In an

addi tional enbodi nent the present invention provides a

C ofpaUtdit@dnaf @hbadi@ekt the pieitehvenan elid¥4 adoghpound of formula (1)

i ndependent |y ethyl or a pharnmaceutically acceptable '
whergl R 15dr o1 apharpecepticlycrcseRiabip et esierva s dpsablg gstegphereof.

adgdi t i onal ' . J | ' .

c ot AR fOBeRbRI b SRS RBSLAESt Rrmuta

whepivay ¥acaUl plaahhdeudcaiBpicatyltabls it o008 viwd Midveslysable ester thereof.

hydrol ysabl e ester thereof. In an additi onal :

e afdiftonghanbedimenitthe ArrseRtiBrengPRPIQyedes 4 coBweBhel formula (I) or

. . Cenl o

o phine AT Coceappo ARt B I 0% hEarblyoitc Pyl EABER AELER dpbve wherein:

25XlimCan addi ti onal enbodi ment the present invention

provi des a conpouynd of fornula (1) wherein RS is Br

orgaiS %%&%’E}tqrgﬁ;ﬂ@ acceptable salt or in vivo

hygriobysapl e ester thereof. In an additional

embodi ment’” the present invention provides a conpound

of Rf riywten( js I;wherein RS is nethyl or a

phas maceuti.cal |y acceptable salt or in vivo

hygr ﬁlsﬁgﬁﬁp mé‘%{fé?a%f}ﬁer eof. In an additional

enbadi gENt the present invention provides a conpound

of fornmula (1) 30 wherein RS is ethyl or a

phBr abB uate sedepyndeatly egleetbd &ogulltor §n-24lkylvi vo

och RabBR So30bat BTl uai i onal embodi ment ¢ he

presensr 2.nvention provides a conpound of formula (1)

wherein p.is_ 1 or a _pharmaceutically acceptable salt

I'p an pdipipnad eppadisnens Bisinsessnt By entiparmspyidey reqppound of formula (I) or a

L ‘ : ot . . C ovi .

phar@g%fggﬁgﬁ%fc@#{g@r gnsﬁﬁg&t( 1{1)1J?\%\Alﬂred?§l?%béé «%E\Sfqultméor?&aag rgéﬂegtaﬁo@e wherein:

phArisreceut i cal |y acceptable salt or in vivo

hx%nol sang ester _thereof. 5 In an additiona

enbddifsieried #@ PeSent invention provides a compound

of figpmul a (1) or a pharmaceutically acceptable salt

or in Vivo hydrolysable ester thereof as recited above

whBt wisalecteRifio@ C¥sallylsel ected fromor 0 or S;

m 1? 95’ ZOcr)r13, |
R’ aﬁd R* are independently selected from H or Cy.;alkyl;
R’ is selected from F, Cl, Br, or Ci.alkyl;
“pislor2. |
In an additional embodiment the present invention provides a compound of formula (I)ora
pharmaceutically acceptable salt or ir2 vivo hydrolysable ester thereof as recited above wherein:
XisC; |
YisS;
mis0,orl;

R'isF whenmis1;



10 R is F, wheninis 1, R2is selected from

Cl 3alkyl; nis 2or 3; R3 and R4 are independently
waedeoissd7 from H or Cl-2al kyl; R5 is sel ect edP€T/GBRID5/003202

a, Br, or Cl-2alkyl; 15 pis | or 2. In an additional

enbodi nent the present invention provides a conpound

of formula (1) or a pharnmaceutically acceptable salt

or in vivo hydrol ysabl e ester thereof as recited above

wherein: XisC Y is selectedlffromO or S; 20 m sO;

R2 is selected fromC2.3alkyl; nis2or3; R3 and R4 are

i nHepeprenrt|fons €, @gk}qd fromHor Cl-2alkyl; R5is
sel ected fromF, d, or Cl-2alkyl; 25 pis 1 or 2.

| N s Qﬂﬂltlonal enbodlnent the present invention

DrRYLgeR: A SOTONT.OL LOLHR fik rfty

har neaceuti ca

hyH?Qh&&abHehﬁﬁFeClEhamﬂaham§lre0|ted above wherein:
XisC VYisS, 30mis 0, or 1; R is Fwhen mis 1; WO

209@/70918%27 PCT/ GB2005/ 003202 -11- R2 is sel ected

4.
ST R 200 ot s 0
pllarmeteembﬂ@/ daceprable st por Brvivoolry dodly &dllkgdter tEerBd)EdsQEatedlabove wherein:

an_addj tional enbodi ment the present invention
provE ffes a conpound of formula (1) or a

Y is O;
mis 0, or 1;
R!is F when m is 1;
R? is selected from C 1-3alkyl;
nis2or3;
R? and R* are independently selected from H or Cj.alkyl;
R’ is selected from F, Cl, Br, or Cj.alkyl;
pis1or?2. ‘
In an additional embodiment the present invention provides a compound of formula (I).or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof as recited aboVe wherein: |
XisC;
YisS;
- mis 0
R? is selected from Csalkyl;
nis2or3; | ‘
R’ and R* are independently selected from Hor Cll-zalkyl;
R’is selected from F, Cl, Br, or Calkyl;
pislor2. .
In an additional enlbodiment the present invention provides a compound of formula (I) or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof as recited above wherein:
| Xis C;
YisS;

misl;
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o)
A

pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof as recited above wherein:
wXe®e@186YT sO 10 msO,orl; Rl is F when m i sPAT/GR2005£03202
selected fromCl 3alkyl; nis 2 or 3; R3 and R4 are
i ndependently selected fromH or C1 2alkyl; 15 R is
selected fromF, d, Br, or Cl-2alkyl; pislor2. 1In an-
addi ti onal enbodi ment the present invention provides a
conpound of formula (1) or a-l1pharnmaceutically
acceptable salt or in vivo hydrol ysabl e ester thereof
astgqhted above wherein: Xis C 20Yis S mis O;
R2 is selected fromCl 3alkyl; nis 21 or3; R3 and R4
ar B isrfglepeadeam Cysadkylected from H or Cl-2alkyl; 25 R-
isnﬁgigpied fromF, d, Br, or Cl-2alkyl; pislor2. 1In
an addirti’onal enbodi nent the present invention
pr RV hgteR* aredadupendehtigfseleord ot Hlor Mhalkyl;
phatmaceutical |y acceptable salt or in vivo
hyBr@Pﬁ?ﬁﬁﬂéh%%¥e?L@HeWé&Ha5§hrecited above wherein

é%%ﬁ%%gg%57bggéoznl[i2};Ry[ﬁgog?/g%g6fg sel ected from
ClIBad dddlitionahersRaditient the present invention provides a compound of formula (I) or

a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof as recited above wherein:

Xis C; - |

YisS;

mis0;

R? is selected from ethyl or isopropyl;

nis?2or3; |

R’ and R* are independently selected from H or methyl;

R’ is selected from F, Cl, Br, or C;.alkyl:

pislor?2. -

In a further asp'ec‘t of the invention there is provided a compouhd of formula (I) or a
pharmaceutically acceptable salt thereof. |

In an additional embodiment the present invention provides a compound of formula (I) as
recited above selected from the following: '
N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3 —methyl-4-oxo—4,5-dihydro-ispthiazolo [5,4-
d]pyrimidin-6-yl1]-propyl}-4-methyl-benzamide hydrogen chloride;
N-(3-Amino-propyl)-N-{1 -[5-(3-fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
dlpyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide hydrogen chloride;
N-(2-Amin0-ethy1)-N-[1-(5-benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-'d]pyrimidin-6'-
y1)-2-methyl-propyl]-4-bromo-benzamide hydrogen chloride; |
N-(2-Amino?et11yl)-N-[l ;(S-benzyl-3 -methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-
y1)-2-methyl-propyl]-4-methyl-benzamide hydrogen chloride;
N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-
yl)-2-méthyl-propy1]-3-ﬂuoro-4-methy1-benzamide hydrogen chloride;
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30

R3 and R4 are independently selected fromH or

Cl.2alkyl; 5 R5 is selected fromF, O, Br, or
w@oogaldeyt ; pislor2. In an additional enbodi neat/GBR@®5/003202

present invention provides a conmpound of fornmula (1)

or a pharmaceutically acceptable salt or in vivo

hydr ol ysabl e ester thereof as recited above wherein:

Xis C 10 YisS, msO; R2is selected fromethyl or

isopropyl; nis 2 or 3; R3 antBR4 are independently

selected fromHor nethyl; 15 R5 is selected fromF,
N- (3%11rﬁtpr09il)-@- 2@-katzy1- B’Jrﬁetﬂylﬂf-gxo-h@ cﬂhf/d&bllﬁﬁl’uaﬂﬂﬁﬁﬁ d]pyrimidin-6-
of the |nvent|on there i s provid a conpound

yD-2fethul-propyl)-3otuago-4pmathikbenremidy h}gdr@gﬁ@ shtaaisiee sal t
N- (3}%\%}56nﬁ)ogro%y E}\ﬁ@l-g‘ggél{az&fg g %leeg%ﬂbép Q}O'TE it %Ycﬁoﬂf(ﬁﬁﬁmlog 4-d]pyrimidin-6-

y)- 7E1ﬁéﬂ§§'1‘3}§¥op§3@-\4€br8m|o%ﬁ12ﬂnfdb oyditdaen telokiaw ng:
no-

N-{1 (P*(il3e(118¥1r3'm§i5}6’1‘6ef?1‘@y11)5 %hxﬁé@ﬁsﬂthlazqi&[é Aadpydmidiartoy)-donethyl-propyl]-

N- (alcﬁﬁ‘f@ hgﬁl;lﬁ.n% s BYL[ g{%g)&] r%glgzea}f]llulg?]ﬁ%cﬂg%r} chloride;
N-[ IN-S(&]quhﬁmﬂf}mﬂydﬁo—#d\ﬁ hcﬁh)ﬂd-ro-[léi){}(ﬁzdhb [Gor-dlplaniddih)e~3l)-2-methyl-propyl]-
4 to [5, 4-
N- (Jd{[e ﬂWlﬂ“HP‘?T)lgg)-pﬂ )] E?rilﬁ%%%?o I S‘gﬁs}b’%%’gerfr&ilﬂﬁﬂhbenzam de
1&3?3&19?103 Rk i ld(f‘«o 2? dlhydr 1<0t111azolo 4 k}/)P/nmldm -6-y1)-2- rgethyl-propyl]

Am no- et'hy enz 4- 0x0-4, 5-
N-(3 rdioiethy lasondrpepyl)ed- ﬂpdrodé}-pwthyhbdnzanﬁde hydrooen Chlorlde

N-(3%¢¥f?na}o-m8pﬂﬁ\i~ p{-ﬁﬁ{%bu@tog%n)zyl&gergzt%y geoxg Xl § 8g1y8ro 1soxazolo [5,4-

d]pyrlﬁﬁdlﬁ-%nyzl}/b ﬁetﬂﬂtﬂ%byk} @?ﬁ@t}f}l Eeldiaﬁﬂ&g l?dr%@hﬁ%ﬁieo[ S5, 4-
pyri m di n-6- éé -2-net hyl - propyl | - 4- net hyl - benzanmi de

N- (3 mogeapd ot li-chebenxy k- Q'm’ﬂil}ﬁ& @Echﬁﬂ)dlh}lcpo 1soth1azolo[4 5- d]pyrlm1d1n -5-
y)-p qy@@ Pﬁéwl %e%aﬁn@g{l%c)gg(nocﬁom di hydr o-i sot hi azol o
y| Drr 2fub@Ethbddli@et the Brebéit div@ndolBiydes E%Bﬂ?mnﬁiﬁof formula (I) or a

hydrogen chl ori de; WO 2006/ 018627 PCT/ GB2005/ 003202
pharmacpupicylly acagptple ﬁlbglyqr’ inNgiyo hydrolysable ester thereof for use as a medicament.

[ 51’(11 ¥ %ﬁgér?/‘linrlngbéﬁ%@}{ e éreg’éﬂ ifbentidh Blyoq'{ci%s a%g}nlp@tgx?d 8f formula (Dora
pharmaceutically acceptable salt thereof for use as a medicament.

According to a further aspect of the invention there is provided the use of a compound of
the formula (1), ora pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufac‘mfe of a medicamient for use in the produc'tion of an Eg5 inhibitory effect in a
warm-blooded animal such as man. |

According to-a further aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of an anti-proliferative effect in a
warm-blooded animal such as man. ‘ |

According to this aspect of the invention there is provided the use of a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of an anti-cancer effect in a

warm-blooded animal such as man.
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[\
n

yl')-2-met hyl - propyl ]-3-fluoro-4-nethyl - benzani de
hydr ogen chloride; N (3 -Am no-propyl)-N [
wa2qo6Akssrzy| - 3- et hyl - 4- oxo- 4, 5- di hydr o-i sot hi BZDIG82005/003202

[ 5, 4-d] pyri mdin-6-
yl)-2-met hyl - propyl ] - 4- br onp- benzam de hydr ogen
chloride; 5
N-[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
5,4-d] pyrimdin-6-yl)-2-nethyl4propyl]-
N- ( 3-di et hyl am no- propyl ) - 4- net hyl - benzam de hydr ogen
chhetdrdRig thhalfurther feature of the invention, there is provided the use of a compound of
1-(5- Benzyl - 3- net hyl - 4- oxo- 4, 5-di h dro-i sot hi azol o

the fpmnya (jlppcyrra phaanapegu?quy a@cm;@lﬁy |sa1pfb@m@|f]as defined herein before in the

manul\%%%?e Q f\é, fa?rrr{clenrt] ?orpursg 915{ Me tre%tnl%enqn? car%ﬂm?nrz?s gF the%%lg gbreast ovary,

lung ledién ﬁﬁﬂﬁryﬁbtaﬁ Rty méeloxa-14uiendhd) yeh dn‘id@t tuRZobOthe central and
H%g 4-d] pyri m di n-6-yl)-2-nethyl - propyl] -
peripkeyat negfvRRY Wteamnaféar@mp;ﬁlbyasstcpn@o’ﬁwzgSrﬁ@rq@w&@ém@@ﬁwéoma

1 PLORERef SOPE B b ot TS BB Yoy offormle D or»

pharmzcdudichiby decepthbly salobolama6siyd hyelyedtiy éstﬁrtlm’yfd)f }n the manufacture of a ™ -

- 4- neéh yl. - benzam de hy Pro gen chI i de; N-(
medicamen oh @Wpt)mqql pr prophy laxis of dlSOI‘ ers assoc1ated with cancer.

_ %‘41,{11% yif/ élzr:ﬁ? | nt_eﬁ‘té/th?/ eQé? élgxgl z;]’ugh BY&UI X asc%}x{#ggﬁ]@l}f)fomnula (Dora

phartm\jlcmmigdﬁy afebptabldealt trdod, ia thmmhﬁactlarﬁbﬂzfch meditarhére for the treatment or
I nvention es a conpound of formula (I)

resen
Pfopgﬂa’als OEHQPWQQ@GWC&%?CF g&@éﬁff ‘able salt or an in vivo
hy deedriisahb 6 retee fednite e afis 5@fect‘ﬁ®1@§w@nt[@ﬁh&%@ﬁﬁowded a method
In a further embodi ment the present invention provi des
for pm@omgmr‘fchOﬁlnbﬁomﬁf&C( m)a warnab]mdﬁdmue@t isuet asynan in need of such
alt t her

wea AT R B e ehr ik Rt BB PRUREFBR it sompound of

formuf (DY, 6 b §Bsniabautieay @cfce? tabRNAR YAt as &Binkhabdwer mul a
or a pharmaceutically accept abl e salt t hereof, as

(1),

dePreradingd aifwieer &asue of g asneaiffthe mypriiagsthere is provided a method of
pi'od?ﬁﬂ %ﬁ?ﬁt‘?%r& raH efr!f]&t Erh%a w?ﬁﬁ %llljcg(% 89 gm?ﬁal asﬂ stmﬁn in need of such
treatimant. wiich Omﬂpﬁgstadm&uitemh@m sabb ekl af effd@ave aMe i o(f A compound of

ere is rOV|ded he use. of conpo t he
formfl[;ﬁr% PR2 P 3nna6?ut§al§9ha%%@e&$@é¢qr§/of &%&% pePvEal t
th rel :
‘@*E@&B{ﬁﬁv?g ﬁg‘%{tﬂe? 2%“%2 é)? :ﬂﬁpﬁﬁ’gﬁﬂ glgbu C:Gx?rgﬁﬁ ot?@l@ U BOVIE] a method
for pamiupmgranl anfieaatdr effeefin ao;tamnblaode/daanmnhiL ooted nsmi imaeed of such '

man. Accgrdl f the inventio

treatlpﬁlétr\ghlp]é OB & nqlﬂggﬂlt%étogsgkcgare % chye fpgunt ofa compound of
formhfmy bAa f)hz)rmagéutm fﬁ@%ﬁﬁﬁﬁ%lt @Rréof, RCKEREABbResal t
her’éof , defi ned herei nbefore in the manufacture
of Irea freﬂmenan’eoﬁunﬁmrﬂl@ presém inteatipn prhvedas amashodafor the prophylaxis
cer eff.ect bl ooded

treatwﬁp]t ofc an% 6%17181]%8% 9(113@-}5/%%%\’%@"%%)0@ need'?‘ cr)]IL Srlr.l%il trségtcl:’i‘lﬂen?g

. therapeutically effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt or an in vivo hydrolysable ester thereof.

In a further embodiment the present invention provides a method for the prophylaxis
treatment of cancer comprising administering to a human in nee’d of such treatment a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt thereof.



10

15

-14 According to a further feature of the invention,
there is provided the use of a conpound of the
wo ecooaokss2711), or a pharmaceutical ly accept abl ePCEIGB2005/003202
thereof, as defined herein before in the mnufacture
of a nedicanment for use in the treatnent of carcinonas
of the brain, breast, ovary, |lung, colon and
prostate, multiple nyel ona | eukem as, | ynphonas,
tunors of the central and 5 pktipheral nervous system
mel anoma, fibrosarcoma, Ewi ng's sarconma and
oshecmathesmbodimes theiptebent ierentdn pervides laenethmb@feprbducind a cell cycle

enth on BLOA Ses, 8 corpeundof, LarouLE (1)L, Bun e o suh

treatlﬁé!&{r\ﬂltly SARHRe8 8B Mi it 8IE8 saidl eﬂnﬁlﬁ'leanr@ﬁ@fl@&érﬁ&ﬁlt @F aompound of
medi canent” for the treatment or prophylaxis of

. formulia hrad @rphansaeoiic ly deodptdble sediceran i nma Wydrdlysable ester thereof

ook LS e ST PS5, B s c et

.mmb&afyt (tahhi%él@-@frohfeﬁtlbﬂ)%ﬂmﬂiﬂlfaa@hﬁlﬁ-%ldbﬁe@ ARl GASR mblin need of such

reatment or prophylaxis of disorder S associ at ed
treatwmmdaﬁmnses\e@amtﬁgiat@ saidrapimplean offegtive emeynt ohp sompound of
ct .Q h vent i ovi ded a net hod
o BB sqbelmG M e PRk bl besBEect i n 5
weln fattedath @iiheml the lecdnt &sveliBon piovidee @thaliodsise he treatment of
treat ment which conPrlses adn1n|ster|ng to said aninma
cancgpoBrisEEiadBlBieTRg tar humapastnsubsally pafepdyaqmepnt py a compound of
I
form gf@noggﬁlg%{'}/%ém &Ry al g xﬁ)‘é&?@ggaglb#rﬁarntsz v?vofﬂgya sfétblgfaéteﬁ thereof.
aslpecfurthér ddﬂla)dummﬁnhe pesdnit @rventien provided @ aneahaviefol dat tm‘atment of
r oduci n .ant rol ative effe

canc @;ﬁs%g@gamgﬁqehﬁg to %hf egrhg t}}?ﬁqpeup?ﬁ lﬁégg‘ctéxfe apyqt of a compound of

formﬁl%?ﬁtd?%g%ai’iﬁéc%ﬁné‘aﬂ Eée%%?ol@m #ksbering to said aninal
an éffective anoun a compound of formula (1), or

a Imfeeﬁurthcteamb@ahw tbﬁ:plepﬁma bt\ensaﬂl prowvhvies eafethaisfod 8fei treatient of
breasg c g) cﬁag C ?ﬂ b Qe furrt %eat ulr@ && Lhi s alignant brain
5??&8‘6 81°1¢ F‘i’ﬁ?& VEOH: tHEFe ‘f% PBFH B d™d FBTHoY
tumot D karB6 A6 GhdMshoRid RANImERNEL by alhaftitediny @cdiﬁﬁdﬁn@'df@&ﬁﬂ;la (I) or a
ani mal, such as nan, in need of such treatnent which
phalmmtwdbfsaca@mabie saleer amgntvawsfa/ddolmﬂb}mﬁstearﬁheéwfect i ve

ph . E,itg glartelér% qdlo PR %‘e r%g lenq{;?a %riel er(%)grdé:(s) 8 me%hod 0 Ilr? etaeatment of

breasibancer, cblvreutdl @aﬁdéeroveﬂtmeaxﬂemudghao@ms@e&ml dan@mtm@lﬁgnam brain -
provi des a nmethod faor the prophylaxis 25 treatment of

UMOES, FHEPMaH MFHANSNHREnd dinphapa by ﬁ%mt%“téfl%?\ﬁfﬁnlimmﬁ@é dorgyula (I) or a
IﬁmnﬁgﬁﬂngﬁsgﬁgggkygF%%fgkgpfut|calIy ef fective anmount Qf

a co or a pharmaceutically
acseqtrding e aisadditi@ral feature of/ ihvoaspyetrod kl}aﬁabérﬁioesm@e is provided a

thereof, In a further enpbodi ment th res |nvent|on
methgd g ireRiBISLAFRIMRAT O She BIRRD: g?eaﬁhwaé&el he.cp t aed prosgate, multiple

myel6RAR &k e 4P nan?ﬁh%Hla@lmans%f%é BhtfaParftl fHFRBral RerE& Ty e,

such treat
melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma, in a warm-blooded animal, such as

man, in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined herein

before.
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30 therapeutically effective anount of a conpound of
formula (I) or a pharmaceutically acceptable salt

wo b@saedfe27 WO 2006/ 018627 PCT/ GB2005/ 003202 - 1BCT/GB2005/003202
further enbodi nent the present invention provides a
met hod of producing a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm bl ooded
ani mal , such as man, in need of such treatnment with
conpri ses admini stering to sal@ ani mal an effectlve
amount of a compound of formula (I) or a
phannRedet dbleddinematie pieadit énveatidbn provides iafnathatDfor the treatment of
hydrol ysable ester thereof. 5 In a further enbodi nent

cancartpy qsirré@émmg R/ Rtmam 2 spappwekofforauia 4D s P&i‘ﬁ@éﬁfé%@“& acceptable
salt 09?!3 in fryg 1§dro V‘}g?ﬂ)nl}g'bﬁtg% g g%].lilld &Fl\ﬂt Rﬁqﬁd ag@ﬂtat ' OPZ] need

of Insuffthert e(rﬂa:tdmrlaamt tird presan iprenders padides Iasﬁe&mdn@r tl@ treatment of
said animal, an effective anmount _of cQnpound o
cancqrdqyrﬁglp]amﬁe)"mg fo %LBWQP ﬁﬁe]élaf)ltll‘ég f fyng@gé]?}toamp@ag%qcputmally acceptable
salt tha}Es# ﬁanaBUQMEMfégﬁﬁ enbodi nent the present invention
or

prov es a net the treatnment of 10 cancer
¢ ol fusthexgernaletnlimestttbe pregertt onvanhomprovales hehampeastutial Eymposition

effective a of .a und of romula (1) or a . .
com e AR B T SR S SR eeuges Bheeagblsaor & in vivo
hydrcglxga!b@ eRh&feAbesthdNeiealeast Gneapl‘fa%%&'hcﬁlw&,‘%ﬁ%l% carrier, diluent
e present invention provides a nethod for the
Olmmnmamnent of cancer conpr|3|ng adm nistering to a

t her.apeut i I effectj.ve a nt of a co und ...
o NPt G EREE A ksl LRV AVBRE b oBrihs PR REF ibosicion
compriifig@Pdompunt Bf ortritild 1R6r £pheshasRilicallynecBp@BRRAlt thereof together with
I nvention provides a nethod for the treatnent of

at least engsphapmereaticallygicepriella pareigh didpent oy gk¢ipgnkancer, | ung
( A ﬁlp@élj né%t lo} th%am\geglrt on 'ﬁ?&# %&QE%d %%Ham{aldgmfcgl composition which

sarcomnas, nis

compERePo U@dp@fndfdf Itlliﬁlfoam(lla)(lp or a phﬁhﬁtm&euy ambia}ble salt thereof, as
acceptable salt or .an in vivo hydrolysable este
defingg, é?r@@r bef@rﬁ 15 agsgpiaHaR Walksodrracutisrlypeseripkle #H%ﬁpr gayrier for use

in thep RULARS & aﬂgc'@qgll‘ui)fgg et inSAliRNbIo8ked :%legf &RALs man.

ncer, col oréct cer, ovarian cancer ung (non
s rﬂml d fucthed a)spexa o€ dre, invmjtiiog tlzeme ispravided & phoanscegmatamymsition which
| anoma an adn1€|ster|n

compisp e aps g o Fma it B0 PR L eGP BB A Hereo, as

defintD8ERR] befARGR AEHBELiDP WA adfhdirhdR08Eal y%‘b?tgblé’ﬁﬂﬁéﬂt or carrier for use
aspect of the invention there is provid nmet hod of ‘

in the predudting dfancnngnelsentive hﬁe% ik ariridegded apyaalyuch agmgan.

on ro e, . 25 el o | eukenm as, .. .

" RaBE: SptRsr LR p b 1o BiEH BERpRER G ol ompositon which
comptREY DHEMPNEIIITthd R AR, of 4 PRRHRALS0IBIlY BWepEbR salt thereof, as

sarconma and osteosarcoma, in a marn}blooded ani mal ,
defingd, beretsbefore in association with'a pharmaceutically-acceptable diluent or carrier for use
in the production of an anti-cancer effect in a warm-blooded animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition which

comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a pharmaceutically-acceptable diluent or carrier for use

in the treatment of carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple |

myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,
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man, in need of such treatnment which
conprises'adm nistering to said animl an effective
wa@emdnise2pf a conpound of formula (1) or a PCT/GB2005/003202

pharmaceutically acceptable salt thereof as defined

herein before. WD 2006/018627 PCT/ GB2005/ 003202 -16

In a further enbodi nent the present invention provides

a method for the treatnment of cancer by adm nistering

to a human a conmpound of formlfa (1) or a

pharmaceutically acceptable salt or an in vivo
meldap i Ofi S adit EmE R veihg's Rercemh aad dstadsatddina th W PimaBRBHed dimal such as

a further enbodi nent the present invention provides a
manyret hod for the treatnent of 5 cancer by adn1n|ster|ng

:Jgér%%%ge ﬁ) % afﬁﬁ?lgg%ga ? %116% a?rtl hte%] 1ded the se of a compound of

the fafthila ()oara ;ﬂ@ﬁﬂioeuhﬂal@ doogpithiste sﬁﬂﬁ@fﬁolﬁ&fgtdeﬁﬂ@i Ili)ah €i8Bdétore in the
|nvent|on prOV|desd% phar maceutj cal conposition
produgifsr g Chi F WetirPleodeq aggpmalsuch as man.

ph & E@‘gﬁutti) Q%ﬂtﬂer%ﬁ PHARE $y3a 15 Berdf h@wifécﬁ" e of a compound of
sabl e "ester er eo toget er Wit eastt &
the fphmlarﬂ() eartai phatthyceatcaht abématdasali mereoﬁ,l ds defited Hﬁﬁelﬁbefore for use in
excipient. In a rther nbodlnent resent
the FEHEHER BhanAEVPRLEra i effarhBeL Ridkp oegﬁﬁa%lmaﬂ $heh as man.

CORRENr&inddo ®hi§ M@Wh@fnvﬁ:ﬁ“ﬂﬂh@re(ﬁ rovided the use of a compound of the
phar maceltical |y acceptable salt thereof together mnf

formata (ease phareraphidicatic ecteptadld wltakmrecpft abdafined heiearbefore for use in the

prodfitaiian Fhiireanee? Bl trin bl ot arR B & man

conpasH F%‘ a \hviEh feal@e%‘i"ﬁﬁrlhﬁ&ﬁmﬁ SR R i®dd th8se of a compound of
formul a or a pharnaceutlcalyé accept abl e salt

the formaedd., orals:haquenb@allyeacm’@hé@saﬁ etent,as dolnest hepeinwefome for use in
the t[%a&be% n?«?z:ﬁy&bl%% EP’ t;hg Ah tb%gzis? ng)% Lﬁlltbbg(%rlglff 315 e]?rfoét@E fnﬁlltlple

on df an”’

myel@nmaemhhgg; @&ﬁiplﬁ;rmamtumwftas cérarhl ahd) péifherd] Refvoas PREIm,
of the invention there is provided a pharnmaceuti cal

mela@@%o@brmaé?p%.%ﬁng & 8FpPa ard asteqsarsemad of the fornul a '
Aaco?ﬁln@ E?ﬁxﬂ?e‘f %g;;éfc{:@f Y i REHER ﬁlg%eew ﬁ%&?e&i‘ﬁtgé EQJ of aaccbmpound of

|né ereln ore In assocl a
the fpﬂmarlmﬂg:,e:utal phaithyceatclytaabipeatde baliethereof, as defineerhekeinbafsie in the

in th uot on of _an, anti-proliferative effect. in a
prodyction, |a§£@3 ohihiteteg iR samfalgodedAnimpl such as n}i’élpect
Of At:&ﬁdm@‘f@ Qtﬁ!u‘ﬂ{bl tapﬁerc?of e RLRMiCIEG R B gﬁf\r@&ﬁ% Por m,ﬁ compound of

onposi tfon wh onpri ses a compoun
the fQIIn)qla dv. @ apihlanmemalkyaic:bqptmec et thbricef, saefindddreeafibefas for use in

ed herein b or.e Soci at i
te et el Srpg T iouEin SEReRg v b Eat  dy frLrchar mise
25Abdbriing (PARAMGEEQVT tR indentithere 36ROk ideH 1RCUse i0f a@ompound of the
war m bl ooded ani mal such as man.
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use in the
productxon of an anu-cancerl effect in a warm-blooded animal such as man.

According to a further feature of the invention, there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein before for use in
the treatment of carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple
myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,

melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.
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In a further aspect of the invention there is provided
a pharmaceuti cal conposition which conprises a
wa@orpowsd? of the formula (1), or a pharmaceut i BEI/IGB2005/003202
acceptable salt thereof, as defined herein before in
association with a pharmaceutical |l y-acceptabl e dil uent
or carrier for use in the treatnent of carcinomas of
the brain, breast,' ovary, lung, colon and prostate,
mul ti pl e 30 nyel oma | eukem as18kynphonmas, tunors of
the central and peripheral nervous system WO
20004 Birfife? mbBodin{eB2 R Prée sz dentioh hréal@NAEBse of a compound of formula
. fibrosarcom, Ew ng's sarcona and osteosarcoma in a
@ Omphmas%@aflhﬁ?%%bm@ﬁ thereofyrfy thevgeasmanigy prephylaxis of disorders
aﬁo&g&hhgﬁ]aﬁggct of the invention there is provided the
use of a conpound of the fornmula (1), or a ' ‘ ’
phau maaeiet bmabdiyneacthe piabhieinsaltiontpherieéafthe as ¢fef ddagsbund of formula
herei nbefore in the 5 production of an Eg5 inhibitory :
(1) opp paRmaceticalha psReBlaBl e thiipifafor shicteatmentsts Propiybpen olglisorders
ed it {ek, aspect of the invention there is provided
e use of a compound of the formula (1), or a
phahede@nitibnsedet forthdo elpt atdtiensad intdrided eoflaritethef used dhroughout this
her.ei nhefore for. use in, the production of an
appl%fﬁ{l?rl' 151151 heFSLY e MERISHEE CRITeAPRRGAHOBI ooded ani nal :
su n. "Accor di b ' t . [ i :
e e B B g 5T TR 4Dl having m 0
n cafoon@tfnzs. (1), or a pharmaceutical ly acceptable salt o

t hereof , .as,defined hereinbefore r use.in the

or QUG TR S CHROR NPT AT S0P FREK TSl P B Sgeture
compBiiA@bnl§ eboASndBNRdroAGEAOMSRG tb 94 Aafbeh bitels, f eat ure of

the 1nvention, there is provided the use of a conpound _

of The frams by dagrarben yadiel” er Hrvdrosabelitusedhlope ateepsuffik er prefix,

: . . fET - i.n _hefaore.for use i the .
refer At AEEEF oo ERofHE LRI B8 b Bl Byt otion.

| ulge teeidl “@lkyiingbep blvait at s a Butlfikidp peefkSrafye k@ Mnovalent straight or
eukenj as, tunors of the central and

| ] | ynphonas, P&
brangigd; GaaEiIdrarerops iadies)s pemprising uarsHratheryise bulinateshh fo about 12
- 'S -e0sS ' -
e U e S S B BRI el i g unsarated
alkyl®ertshilady CelkpBunttroto satunged elkplzul a (1), or a
phay maceuytical |y acceptabl e salt. thereof, as defined
hot & bt SHSTRKEC Hed s 8 %A T SHHCHES H_Mi‘?ﬁ Prcgrgups followed by
one & rh6€thahis 8f WRMIERLAGRYeRA HBlse&EN LSRR Il ole AP
According to a further aspect of the invention teh
resulf of ysplagingeae ohmons by drbgens ©f thpoiinststofcture, neolearlerat gro@p ywith the one or
or a pharmaceutically acceptahl e salt.thereof, as .
more R B AL 3BT gk SR ERIEG Ty kST GE PY G 5fersp nitrophenyl.
antRTP&oti frgdadt kooen RinfRedtuden a war m bl ooded ani mal
such as man.. Accordi P%dt o this aspect of the invention
t h¥thenijagy prrdablaed. 1 e Riste. ndccarsauong shandorsftinadhia any constituent or

formula for a compound, its definition at each occurrence is independent of its definition at every

asso{:iﬁ

or group, which is a
ere P

other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 _R', then said

_ group may optionally be substituted with 0,1, 2 or 3 R! groups and R' at each occurrence is

selected independently from the definition of R'. Also, combinations of substituents and/or
variables are permissible only if such combinations result in stable compounds.
A variety of compounds in the present invention may exist in particular geometric or

stereoisomeric forms. The present invention takes into account all such compounds, including
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formula (1), or a pharmaceutically acceptable salt
thereof, as defined hereinbefore for use in the 25
w@e@doctseon of an anti-cancer effect in a war nP@l/cBo®d/003202
ani mal such as man. According to a further feature of
the invention, there is provided the use of a conpound
of the formula (lI), or a pharmaceutically acceptable
salt thereof, as defined herein before for use in the
treatment of carcinomas of thd%rain, breast, ovary,
l ung, colon and prostate, nultiple nyeloma | eukem as,
cis- hydrprivenis@mert LRRoars Sfentingornant digsterandedetD )Ab@heds, (L)-isomers, the
nervous syste 30 | anoma, fibrosarcoma, Ewi ng' s
raceRlg BUFHATeAMRP it WIS ST TUre hotsos 2 Pateg o ered within the scope of this
inveRda. %@é{apg%ﬁggetrié %Q‘_bgﬂ aﬁ)n{;}s‘%%}h 6¢ 8%%9% g@l%stihﬂ%} such as an alkyl
present 1 nvention provides the use a conpound o
groupoAlhAugh ispprspas welp hamidoesttharedi] yredatergdablbe isdbded in this invention.
h t hereof, for he.é%ﬁat nt or prophyl axis_ of disorders
The gerpatngdsdgrep SHouaricRY bive apymmethie Fonisr JefmRatnds Réthe present
inveRi &% ithihY¥ i i i
e e B Bl S e P o P SIRAHR offically active o
racempefomt, It fsovelt kv maherenhovrto praparydmticeBy oftivdifeangeush as by
soci.ated.wth cancer.. The.defipitjons set forth i
resofiBE O Biepiisy o Of B SRR ORRT ALY Hohy f Setiiganaterials. When
requirBd éphatidn 6thé racBRl mGREEDEN BENRhIGEThy RRIHRIE knfBRMSthe art. Many
the entire application. The teen "Cmn™ or "Cm" -

georgetyg prompseef Aefinse ColN dosible hands.iand theller santabscalre/prgsentin the

' i n on atons. The ter :
comgﬂ}ﬁg? %8%{;:1]%%(2 herélglégnd; @g%uech os?abges ISgmersare %org%m?)lla@ils% :rhe present
inven@ére1Cis 40l tediy ggbmbgicUs@ners 0fHel cdirpGudY of tEApR&ht A@ntion are
hydrogen atons up to 14 carbon atoms. The term

descmﬁ%gr@c@?jbgﬁ isplatfdag|amigfure ﬁ)ﬁ HOBEET B\As'seppsetgd iopisaic dprms. All chiral,

. Uf £ I i o ¢ . r S a.
oS ) s A A enen
unle$nyitle spifiomereochbmildtey drésomérid foyh'is sieeificallphgii@teds a

su&h_ié(? r prefix, refers to nonoval ent straight or ) )
br _eﬁﬁoe_ﬁ & A S%&P@&hﬁ@&ﬁw SUFO8S & bershnnngsthig, thigraterssin a ring,
then @hdHE§ubsSi8ed PR yO¥ (Rded td & &Hton]tﬁq rlﬁgg\f?g%é gts‘gdg?iﬂlent is listed without

. ..Unless otherwse specified, "alky
indiogting thetasem alikyhich sechmubstituerztie tondat ky the rBarof iteudoanpoyind of a given

fofm:l:ﬂélﬂ ﬁiel IS{.I{Re %%t?tﬁélﬁﬁ%é&é&%@gg ?fi@k%%/aé(;rlg i%‘ll élgzﬁlgppﬁg}lqﬂt.e@ombinaﬁons of

substikR6 Uh&oParbRdRre St RIEoRlY if /i2hRBRbAatBRY RsilBBfable

. of chem cal groups refers to a second structure,
compyndgul e or group, which is a result of replacing one

8: égglge\;e% l{%g{rlﬁgﬁglﬁnea%%l%ﬁc%ﬁy falccfe%‘iab%et i gltngfoiéd nglelerﬁglrgfep tro those
compounds, materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings aﬂd am'mais
without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

. Asused herein, "pharmace'utically acceptable salts" refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic

acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as

carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional



N

10

25

nore naned chemi cal groups. For exanple, a "phenyl
substituted by nitro" refers to nitrophenyl. "RT" or
w0 pao6/0mssans room t enper at ure. \When any vari abl BCT/6Bg005/003202
Rl, R4 etc.) occurs nore than one tinme in any
constituent or 25 fornula for a conpound, its
definition at each occurrence is independent of its
definition at every other occurrence. Thus, for
exanple, if a group is shown-20-be substituted with
0-3 R, then said group may optionally be substituted
non- VMx‘i@sa@ts br thé btegnarly a@b@REn 8416k R thé@par@RTInPOCHd FRReE, for example,
is selected independently fromthe definition of RL.
frompjogictoXiEGREFISARIE 0B AEZaBIC a@lﬂ@sf@ftmmp&e ¥Rl convenfignplapingiexic salts
1nclu;?1r z]%cf)sg ﬁg}éﬁ%dolﬁ&g 1r?cprl1%m%acﬁ a%rfi?d{b% fo?@h%}{o%ﬁlyorich hil the like; and the
salts Pigmedt from \vegnicoatidsayicle x4 Battm: rinenaluctlﬁw aEnzQ R ARtHanesudfonic, and the
stereoisoneri¢c fornms. The present invention takes into
like. Jhe phrmagpytically Beeepinblsusalis of hednymatiqg alsp npdudy pliggrepared with one
of thgg'io%a? 99 gg‘l%gxge su'ligo%JcCéc?d ff'i’ﬁgn% ?HSmlatﬁ%‘f@%[lﬁomgacﬁ,ngaphthalene-
Ioners, diastereolriers -i’soners,
1,5-disy fonsooavid, siaphithdeng-2celfodc atidton L emrthhien@df , and ot her

m ures thereof,  as bei.ng.covered thin the S e of
t hﬁus in e 3RS hot thy mvte%?fgﬂlez?sgs :Pﬁ%‘tl%ﬁn?d& compamd 9? ﬁﬁfsnvenﬂon
partiBEYr 1 PEnLb L£HE @&aﬂngleé dS4biBba hetent a§y9ﬁalﬂfacaﬁmahfx&cegtape salt,

group. Al such Isomers, as well as m xtures
partigulerly abemtad stlforbeadidhdhudad atid, mhtmm:smlfemmomi né&phifliedene-1,5-

. €O ds [ de ri bed y ve asy tric

disulf G B8 Do GRS PR b e Al on
C Omh@t)lﬁ‘drﬁﬁc&ﬁhcﬁl%}’ mﬁtﬁbl@ ahhyoSHB pdstitti BEbnabe BATBY S}Qﬁlesued from
isolated in optically active or racenc fornms. It

the paesing cqunmmm thattchetagmsta W@WO@@ulﬁrCerpamé/ b»p@qrwanmqnahdmnveal methods.
Gengrglli Such éﬁ? chp bg %rtepgr% k%é ?HO % f;r cna 8r l%ag% gsnnglof m/eqe compounds

"hesi rom 0

w1th‘éh&ﬁclnb1@atlﬂicfaﬁd)unﬁ@ﬂ1aé appr@pnﬁf: bhdeeor! a@ﬁﬁmv@‘atﬂﬂireﬁ h@brd’iﬂi& solvent, or
be achi eved by methods known in_the art.

in a gedwstof fthe e Britesallys nopashpEeus medinile aibee ekbdh a@tat@ﬁdﬂanol

1sopI§E§nAl' %eaa&ﬁﬁltﬁle%‘?e @%gﬂegsent in the conmpounds

scri erern such stable isoners are
C oAk el leereid, Tin Vt\d@élyﬂl‘céﬁﬂbte estemV eretun g0 in G la)raiﬂoltyseaﬂ‘s(or cleavable)

geonetric |s rs o ounds of the sent
esteriq?@ecﬁmpaﬁn%fgtﬁeé%w égﬁ%ﬁ fﬂﬁw SwpShPEs h¥fray) group. For example
amin®) aﬁd*'és?er? fc,l SIRPBRetRf] Rfr ssl‘ﬂ%ﬁ@ﬁn%Qyﬂﬁtﬁ?F gj 1 .gellllfxﬁ{o%xyﬁielthyl esters

chiral, diastereoneric, racemc forns an
like ]gemlnetowmethsfb @rgcwldaﬂmqycnbowlgty Cctalind esters liketlended,

*cvel g e R o Pl Bl R R

~ SuBsitchbrMednt nérﬁes&h&@%eﬁé?at@ﬂ QSifg @ S@ﬁwarecs‘?@t@ﬁlcl&io% &tsV}Q.ltoNom Name
atons in aring, then such substi t uent may be borided

accegsed dnguglt ISAS dravt-he ring. Wen a substituent is listed

’Comé\_”ll t l;out i ndicating the atomvia which such :
uent is bonded to the rest of the conpound of a

gi YB®anti-cancer treatment defined herein may be applied as a sole therapy or may involve,
in addition to the compound of the invention, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or more of the following categories of anti-
tumour agents:
(1) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

oncology, such as alkylating agents (for example cis-platin, carboplatin, oxaliplatin,
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formula, then such substituent may be bonded via any
atomin such substituent. Conbinations of 20
wa@ewsoigeeent s and/ or vari abl es are perm ssi bl ePGHGB2005/003202
such conbi nations result in stable conpounds. As used
herei n, "pharmaceutically acceptable” is enpl oyed
herein to refer to those conpounds, material s,
conposi tions, and/ or dosage forns which are, within
t he scope of sound nedical jobgnment, suitable for use
in contact with the tissues of human bei ngs and
cycléhosfilagmids nitrddea hiuseird asslbhdan, @klazarhpucil, busulgHanORmozolomide and
al l ergic response, or other problemor conpllcatlon
mtromﬁwﬂa&@hﬂmﬁ (for pearap)p gpmeiiafiprimd aniifelkies sgghgs fgropyrimidines
[ l r
like ??ﬁg eo:ﬁl?e\(}:glta{ﬁ\t} etes" [Pl?rr ﬁt‘l“t?# %t!él}eﬂ 9&?&? %&f%@in %1&0%1@ aﬁ%l %gdro‘(yurea)

antitpabendnti® njee (ol exanpte dnthi efeylclb‘)bs rllim{ lamgalﬁy:dlﬁl, ‘tOdSorb;&Sm doxorubicin,
salts thereaf. = Exanples of pharnaceuticall

 daunggels arubiciny idarupeit, @a&)mb&ﬁ-cafi@twetllquﬁn@éalﬂiramycm) antimitotic

agenggu(?ﬁf e%\mgfe \Qﬁ&aﬂkfiﬁﬁghﬁg Lhcaad deS Vf?lfolallg@ﬁé Q}ﬂd@ﬁhg HiPvinorelbine and

m nes or organl c salts’'of acid
taxoide $ikel teexs! sndcthx@sre) palokoreyd llnblbatorSd and tpdisbimeraksé kﬁublfblme(for example

ceuticall e ble salts include the .
epip R RDER U RosOp0Rs Bras o pes BRa00s; Gusssn andgpmptothecin;
(ii) no@thQ%t'icCaO%ﬂ{stsﬁcH)ﬁs AR e StHRERI (T8F yxaﬁ’[ﬂl@ﬁhlﬂﬁf@ﬁ't&ﬁrrﬁfene raloxifene,
t he parent- conpound formed, for exanple, from
drolaxofsne and mdpmdpgeincpqstrggemnegmﬁ(prcdcam @gulaﬁm: (fev(@mpipée fulvestrant),
ch co ventio on-toxic. salts.. incl,ude
antiog G s BT AR e TSt Py PSR IS ftone acetate), LHRH
antagh@IPHOTHRH 0distshorl éx@pleadderelif, legabicsinRh& Pasepdin)! @Btestogens
organic aci ds such as lactic, maleic, citric, benzoic,
(for eHentplnmeetstiohpeetatelnarontagass inliiitors Gfﬁéema?rIM%mﬁr@wh yetrozole,
abl e aIt enti,on, a s e salts
vora 3G RY Binies Rt ang b Wi P itag ih e iR
(iii) SUhdedR Whidk irthibif HMREM CellagidionBaepW themileprofimhse inhibitors like
napht hal ene- 1, 5-di sul foni c acid,
maripapht g inhiditorsf urakinase alssainngen a@tawcerrrmﬁpamf@lnctrph @5 inhibitors of
SRClckgnn%g?lhl%sép féc %lﬁlgol—; 32}1}%’(9}\4@9&&10 %r 7 o?}ééfl)qg%te%zm 1-yDethoxyl-

5- tet@hgmbmnd@ﬂ@nydg&mdzsn@ WB@SJ@ phammu Phtend Ap'phcatlon WO
cept abl e sal articularly a benzene sulfo

01/9 58415120 QrkgroheoreS- e R G e A ety D pperazin-[-y1)-2-
e N eh e Rl e gt @ S (el BMER3* B et Chem,
7004]’!4% dﬂsarﬁrﬁéo‘,bontamﬁbﬁlys anIdemﬁratals@) salts of the present

v ion ca esi zed from ent oun
() ¢ h’é‘SrLdTBFﬁ%f %H%"Vg B8 rttfmar% PR @Jﬁﬁ E‘g}ﬁ%ﬂﬁwﬁ@cﬁﬁwh factor
antitoBRY) &8 lazﬂﬂﬁ%ﬁ?f’e%e to@rﬁﬁ%@lekﬁor el dpl%@lllet aﬁlticé}ﬁbbgmtlbofdy trastuzumab

pr epar e react] ng the free aci base forns
[HercdpeméMmdpb@mdsemBI wititody cstugipdh dirbitwi, C220HuRes/Baf digrelling

mhlbé@Fr Op{1 esy trans%erase 11‘1jlnL>1tor E)re gxa?nrplel snorgt%rn%r(%%n% 23-9006) and

tipifarnib), tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for exanﬁple

inhibitors of the epidermal growth factor family (for example EGFR family tyrosine kinase
inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-
4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)—6,7-bis(2-methoxyethoxy)quinazolin-4-
amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-

morpholinopropoxy)quinazolin-4-amine (CI 1033) and erbB2 tyrosine kinase inhibitors such as
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in a mxture of the two; generally, nonaqueous nedi a

i ke ether, ethyl acetate, ethanol, isopropanol, or
wae@bomeeTi |l e are preferred. As used herein, PCTGBR006/003202

hydrol ysabl e ester” neans an in vivo hydrol ysable (or

cl eavabl e) ester of a conpound of the formula (I)

that contains a carboxy or a hydroxy group. For

exanple 20 ami no acid esters, Cl.6al koxynethyl esters

l'i ke. met hoxynet hyl ; C _6al kan2¥/t oxynet hyl esters like

pi val oyl oxynet hyl ; C3_8cycl oal koxycar bonyl oxy

 lapatfath)6 &drleyhm tﬁh&tbﬂskﬁtﬂe ﬂM@leﬂH@ﬁWéd@bWﬂﬂﬁb@XY&ﬁﬁﬂbﬂuch as 1matm1b

acet oxynet hoxy, hosphoram di ¢ cyclic esters.

e el s ofdine hgenvorde el fasepr 4o sonk Exrsise bl Kinase

R A PRRTINRRE. o ARSERSRP L ABIMAAS afRli co

signaliing tlhﬁ)@ﬂMEEdAKSr adel M3Khenapy or may involve, in
addition to the conpound of the inventiagn

- (V) coMViapgingsas a8y aéFhons%&’ﬂl&hﬂé]ﬁlﬁﬁﬁh%?ﬁe%@ﬁﬁﬁ%&%@&mhehal

growfﬁg Fallato(f rk?]g 2 glt%@f)epcﬁe TRy &‘Ellallj %ﬁd&ﬂ&a‘? Eelﬁmfo%/tﬂ ffac%%%illnyody

gories o anti- tunour agent
bevaeiatunpls PAvdsan®4]j arel ‘dEGlFrre«:eptcasynoSmd kkirgse mhdbitors such as those disclosed

i IRl n eons LNEL el 35 Ji5edol el g3l QASBLRGNS S wo s 3354,

I L oF ;
LR RUBERS AL (ORI Insugqnastin

(ZDa#141 Bxanpplere vpthah 3vQ Odh'3|265 hh’ét(é1ﬂuorcbasu¢tpﬂardol -5-yloxy)-6-methoxy-7-

(3-p}é’§ﬁlﬁﬂ‘| L—y&%ﬁﬁqﬁag%iﬂ ?&#{)g?@) gt)\gg)tp&m{?a hmt\ﬁa dO 49;217) vatalanib

(PTHARIOT@pYEB5YEH) Rag sU1I1kf¢8 Buhitaey; ouoanidosany ah8e8mPbunds that work by
raltitrexed, nethotrexate, cytosine arabinoside and

otherhmelbaripons éﬁ)) exampieilinamode; 1r&mlmtdg$ of intsgriffoor3 3eiagtpineind anglostatm)

clines like adrianycin, bleonycin,
angl@&Q%H@H%E?ﬁ 5 daunonyci n, epirubicin, idarubicin,

(vi) M $REMNSG DirfaghfttdehRAMYIE hICaRMBreMstMnadd sddWompounds dlSulOSGd in
antimtotic agents (for exanple vinca al kal oi ds

i ke
Interpatinge] @ttmﬁépphpﬁmna% Prig/021i0A0WET PRABIRD, W (a@ﬂéqilﬁﬁheWO 01/92224,
ax xal d taxotere) pol oki nase
“K)aﬂﬁ4%“& %ﬁ&?g W@ H@?ase inhibitors (for exanple
(vii) amm@qaaﬁbﬂe@tfsmmﬂw tRsehvaiasidleiranel baehd pesdidiested above, such as

anmsacrine, topotecan and canptothecin); (ii)
HHS8§Qbﬁﬂéﬁﬂéa%@@ﬁ@§esuch as antioestrogens (for exanple

(v111)i %ggﬁ{)% Z)ﬁe%ogn%r gll;@t SFifudid Zflg é)%gn%ﬂga%gsgch% 94 I%?lacg Ql?efr%gg genes such |

togen or. regul ators

as abexayse of dbarest BRQAL or BRCMDGUBJHh@eﬁé direcxdendyee pro-drug
bi cal utam de, fl utam de, nllutanlde and cypr ot erone
theragybapRrearhes uRkas HIPFaBURY SYtesiBs deamppseg Bt 2‘?’6?6 or a bacterial

nltrofeﬂﬂgfaéeeeng?ﬁ@ A hﬁbroé&lémooﬁ‘nglleh& ﬁéﬁgntthf%?e{rﬁle kd) %hemotherapy or

ogest ogens
rad1otherapy such as multi-drug resistance gene therapy;

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the irhmunogenicity of patient tumour célls, such as transfection with cytokines such as .
interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, approaches to
decrease T-cell anergy, approaches using transfected immune cells éuch as cytokine-transfected
dendritic cells, approaches using cytokine-transfected tumqﬁr cell lines and approaches using

anti-idiotypic antibodies;
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(for exanple negestrol acetate), aromatase inhibitors

(for exanple as anastrozole, letrozole, vorazole and
we@iesteane) and i nhi bitors of 5(x-reductase sSPCIGB2005/003202

finasteride; 15 (iii) agents which inhibit cancer cel

i nvasion (for exanple netalloproteinase inhibitors

i ke marimastat and inhibitors of urokinase

pl asm nogen activator receptor function or inhibitors

of SRC kinase (like -23-

4- (6- chl or o- 2, 3- met hyl enedi oxyani | i no) - 7- [2 (4-methylp

X) ceuré?élaéganslsdéh)agbbﬂ%yhnase inhibitors (for example PH739358, VX-680,
et rahydr opyr an- 4- vyl op%/2I yui nazol i ne ( AZD0530;

MLNS06 & RiE13; MBS AHPSRD, Wpiase 4693045 Wmdthe spaAfly exgmeples mentioned in
Wodg’ééo@?h_ o q@_sg?%w/b%&%ké%%, Woddhuldshy Argsebivba R,

WOTBL gL PN, wmd@wm%mmjommazmewﬁmn afdomxa@sbfmed herein by
(dasatlnlb BMS- 354825; J. Med. Chem

referges8 286 gﬂglgncﬁepgmﬁqnbmpgesmb@ltp@wpléﬁﬁgpi(_ e(nid{gr CDIx4 inhibitors (for
k | X 2Rh

cnlT B2 S\ LAs) 78 Bt R, | RSO gpRo0s 2

WORAH481, WEDR 968 8 A WICoodi7é643 1, MO 0eXacd e W®@3/9m4'%4€m/076433,

N A N R R

xi) cs?thg)?g:: zltg'gﬁtg (sﬁéq ésnctyn@lﬁtﬂﬁﬁé téﬁ’cﬁgb adedl Bﬁﬁ:ﬁfﬂorst aélnéflﬁ&ﬁse%pomde) and

or exanpl e sorafe (BAY 43-9006
topoisompefasy Riidd)ibitdryr osi ne ki nase i nh| bitors and

serine/threoni ne kinase inhibitors
R OBIRGT SRR B JE TRV BUPRY PAGEI Ry erepEntal o
sepalgg@d&ln% @R nfiAMaY csMpOTRSHhORERMehIBLdH ERkSinSitmproducts

cmplhg (8- hiromodsiofisGriony iy estiseyaas Bssrighordisksgore and the

r QPOX i nazol.i n- efitinih, AzD1839

Othefl\ﬁﬁ? %‘% ﬂt}l?‘?@iypar?gﬁfl F?e”é “E/thr? ls% RSO THENS qw) nazol i n
- Ar30fupik R pé @ o ele piedent BSkntloftkther@Aglprovided a compound of formula (I) or
6-acryl am do N- (3-chl oro-4-fl uorophenyl)-7-(3-

a phwmalbow@m&ly)salm oha 81 e hydaﬁlﬁéab(l@stqrchg)w@ﬁwombmatlon with

S5B3RS 38 S DS SR B8R s om e i

herei@adod.€ i nhibitors of the platelet-derived growh

factor fam such as_imatjnib, and for exanmmle
i nhhesFiows 8 ao%ﬂbﬁee% 16W{1%pl§ﬁwrhvepg@@ qu\/fi}pﬁia|lvg,ethod for the

. f'of £ I§eERt Or
oG LAY 0y b i S o 155
pharnna«taulacaltyres:ce;ftatde shlt osargmalz\ka lnbgirmltvlsach%ﬂgdfstdvmh’@redﬂﬁﬁ camdiiration with
snnuﬁ:;ﬁlgcggls( %@‘%ﬁﬁﬂﬂﬂ %p%rat?%tglsgg grl?tg?ul (grent 2 S’l'lc(ltass sglected from the list

herefR@gtdel ial  growth factor, (for exanpl e the
anti-vascul ar endot hel i al ceI.I rowth factor antibody
belrecfizthardspfawa sltd msdn; 1@9@1@3@6:@9@&@;1 the/usssifaecompound of

ST e S
com@ﬁé‘[?&q’?’fﬂa siM13Hd 032 BRGuentid 8debddRAdosing of an anti-tumor acent or class

br ono- 2-f| uoroani | i no) - 6- net hoxy- 7- (1- et hyl per
seleqtqﬁ ﬁnom.tlye lisrbeteoxghayaiferasselin He manufacture of a medicament for use in the

treatment of cancer.
~ Ina further aspect of the present invention there is provided the use of a compound of

formula (I) or a pharmaceutically acceptablé salt or an in vivo hydrolysable ester thereof in
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10 (ZD6474; Exanple 2 wthin WO 01/32651),
4- (4-fluoro-2-nethylindol -5-yl oxy) - 6- met hoxy- 7-
WO 3s0p918601 i di n- 1- yl propoxy) qui nazol i ne ( AZD217BCT/GB2005/003202
Exanpl e 240 within WD 00/47212), vatalanib (PTK787;
WO 98/ 35985) and SU11248 (sunitinib; WO 01/60814)) and
conpounds that work by other nmechanisns (for exanple
i nom de, inhibitors of integrin av(33 function and
angi ostatin), ang 1 and 2 inbitors; 15 (vi)
vascul ar damagi ng agents such as Conbretastatin A4 and
combiRATRAUMES sidiukeh %6 GetientiahbedepadateadtdingRd g ahti-tumor agent or class
- Applications WD 99/02166, W) 00/ 40529, WO 00/41669, WD
selectptl/forpp g, list gyenpabona for usadn tho teaiowp e8caset i bel 2;
(Vi Nt rapi for i :
o P RS R o AR B hert B BT BB 0RE oo E 06 following
categdBiOSof gHarmndeuticaagatts: sense; 20 (viii) gene therapy
.. approaches,  includin for,e¥anple pproaches to ..
1) an @gc?ﬂt éléqifulalgéhq t&@ﬁtm@é SNENET 01@(215@&3 ] gﬁ@nrﬁ@gs 8ythropo1€s1s receptor
: %%Jr .BRCA2, GDEPT (gene-directed enzyne
aC“Vg‘?gK%‘?%S therggg’ appr oaches such as those using
ii) ancageosiiseul detiritrrasegnt biiyentdipaeiakfon asemple, ahdmatomrietad growth factor
. hitroreductase enz and approaches to incyease
which St SHES G PRRSR: 5 ARG SaRgPaR surt b S piaRs ggpnulocyte colony
stim ML BstofYGLESEY, 48 KespRl MBERACAR t herapy; 25 (ix)
I mmunot herapy dpproaches, including for exanple
iii) ap RuN-Hewetiaagent t- Wéay oawgsp oo amhss, induding eewesislayied, late-phase, and
;! nogeni cit.y, of patient tunour .cells, such,as_ . .
anticl I FEERF o P B bR et §omPhpd fidhfBresont invention, alone
or witlnf-RidtRH hddar, SitBlPENAIN &FTBE ERAPHAGER: HRhBANcIude neurokinin-1
stinulating factor, approaches to decrease T-cell _
recerPreAndAEC st DAL FRESPIQS PRIGZeTH iRt peendansalioa, gieniselray dgpisetron,
t OKi e I (4] ]S,
and AT AR FARPIoE b filp S0 bl blsforta i ARRFR§RAes Decadron
(dex@PEhOREECK chidlbF A ristGeort) NasalieoPyafdrid @rBdnaostiess an Widopaminergic,
2006/ 018627 PCT/ GB2005/ 003202 -23 x). cell cycle .
such g therrhenerbiazings Hor oranms RESBlOTPHIPNG dphqmpgine dhugpsipgine and

meq%%%}?ﬁ@%ﬁ%ﬁrgﬁgwggégé|8f7|6§ egﬁgféswﬁ:ﬁ?i’ oned in

VOSRMDE 9t thABORHD G4 It acliB2eDYy 058 15 the SR04 HGS 8B Ential or
W2004/ 058782, . . 004/ 09441 2004/ 1Q5764, . . :
SePARRSARGHE] é@@dwﬁﬁ@ﬁC%mgowaso&ﬁ%gg?ag@eﬂ%gg%cwlét freatment employs

the céﬁ’%ﬁﬁrﬁﬂ%@ﬂﬁs BREnEHCN ItRindBP8HAE A tarkt @@}s%gleﬁéﬂeinboefo%e and the other

as CDK2 and/or- CDK4 i nhi Bitors ( exanpl e the
pharmpessititilly-astiampes vofthimDapprd 8xbdoseRoBhIR717,

YOCa Rade0, WO 20EL2,, NOGELSEAat, MO ot s
a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in combination with
simultaneous, sequential or separate dosing of another pharmaceutical agent or class selected
from the list herein above.
Therefore in a further embodiment the present invention provides a method for the
treatment of cancer by administering to a human a compound of formula (I) or a

pharméceutically acceptable salt or an in vivo hydrolysable ester thereof in combination with

'simultaneous, sequential or separate dosing of another pharmaceutical agent or class selected

from the list herein above.
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mamtfﬁ@wecfé%rwteﬁet

W04/ 101549 and W04/ 101564 whi ch are incorporated

herein by reference); and xi) cytotoxic agents such as
w@esiolseht ne, topoi somerase 1 inhibitors (adriBOFIGBeI0§/003202

et oposi de) and 10 topoisonerase Il inhibitors. Such

conjoint treatment may be achieved by way of the

si mul t aneous, sequential or separate dosing of the

i ndi vi dual conponents of the treatnment. Such

conbi nati on products enpl oy-%3he conmpounds of this

invention within the dosage range descri bed

hemel fabéispeand tHef]ﬁes@hhmlvemﬂtmrtHaeempno&aieﬂylaeamstelof a compound of

agent withinits ap roveg)é aerane

formplg,({)m,a @gﬁ%ﬁuféqa B [RECTR 3 ?rr?&‘éﬁt" vgﬁlygippéy%bfel@ster thereof in

' comb%}ﬁ ¥ihdeth Qm%?ﬁ?é%ld@ dseglgenft [ eg?l(a{e)do‘gf 2 of another opharmaceuucal agent or

maceut| ca acc pt t or anin viv
class hykdbteﬂ yioabihe heslhcﬂenltaheveefm usalinctberianafacome of 4 medicament for use in the
Si nultaneous sequential or separate dosing of an
treatyentiof CaRRSF agent or class selected fromthe |ist

hepgj ﬁl’tﬁg’xoa‘égect-g? ﬁ{egﬂrgsreﬁt in'i}el"f}ﬁnqh&l%% Pl%wféé 'tlﬁ@lﬁge dfR®ompound of

pr esent | nvéention rovi des a net hod or the
fornlulraéb)tmmhanﬁaqcanwxy adoyepdahié salisereni in gntOdlydrdhmhh egter thereof in

comlglazgt‘g)ﬁt %18\? Jmu tFl]i.leObl sgi& %%1a{/ﬁ>r\/sgp%)9%rdg1a fp:goé 2RO hgg%’ %}],armaceutlcal agent or

classtsBRERA Front1the WIDhIEIhIBBveMok lise Bi (AU htaRRAYSE caﬁ@&uent i al
or_ separate dosing of an anti-tunor agent or cla

s elnggid dipnfte drpin yse 1 tl@(a}peh@@ meﬁlc1r§b3x¢@on1pﬁuxg15qurfpw@,tla (I) and their
pharre}ggeugfal facc'(:(j‘h ke azﬁl.es are Iﬁlég ggetﬂlp ﬁ‘{}gco'loga&'i QO\ledﬁlqhé Egvelopment

OFITU

and spARBABGELH bE R Vidto 3BE BPtiadtest @@’ce&ns()fbr i s} elvﬁlluwh()mof the effects of
hydr oI sabl e ester thereof in conbination wt
inhibéforn AftEgddp laborai ey ABHBRlE Py 2ss@SafledSe 2B ES, @govéamSamw and mice, as

part ﬁﬂj‘;}: séaﬁJ for @ rllltleri?}g uﬁl:%é(%hesel ected fromthe |ist

rern a ove manuf acture of a
el thaa®nte dtiosr phmalaceutﬂdmmorhpmiﬂm‘e ptocess, oathodr uselandanedicament

further aspect of the pres ion there is
e akerptive DG %ﬁ%ﬁaé (%elefl@rq?meacocﬂmouaﬁs gt the
rﬁg&%hue?éﬁm & tabl e salt or an in vivo
mverﬁ%ro ysablle éstér g}‘}ﬁh}gr eof in WD 2006/ 018627
FornfGFio@B2005/ 003202 -24 conbi nation with sinultaneous,

se uent| r. separ 0si n n. anti:tunor_agent
or Coraauts o e F B PG ey B oBiied bTE nafiiel buceal
Vaouﬁaﬂ‘ 1%&@1 ’irﬂﬁﬁ&ﬁﬁﬁhsﬁ]at@&ﬂ@@ﬁhnﬂ@l%f atdmeR Ay, dJubt@bf@akly, topically,
defi ned herein may al so i ncl ude one or nore of the -

mtramtsallmmmgoerl@m%l@o rllilteesth@ﬁmplth}armfﬁ@@uw%Iep&gléﬁihs intmgthepally,
ent im b h

imra e RRFR LG e BoblEubh AR BEbeR Tecentor
The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician, when
determining the individual regimen and dosage level as the most appropriate for a particular
patient. | |
An effective amount of a compound of the present invention for use in therapy of
infection is an amount sufficient to symptomatically relieve in a warm-blooded animal,

pal“ticularly a human the symptoms of infection, to slow the progression of infection, or to reduce

in patients with symptoms of infection the risk of getting worse.
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activator (such as epoetin alfa); ii) an agent useful
in the treatnent of neutropenia, for exanple, a
whesanogsel eti c growm h factor which regul at es PEEGB2005/003202
production and function of neutrophils such as a hunan
granul ocyte colony stinulating factor, (G CSF), for
exanple filgrastim and 10 iii) an anti-enetic agent
to treat nausea or enesis, including acute, del ayed,
| at e- phase, and anticipatory2enesis, which may result
fromthe use of a conmpound of the present invention,
al Bowepreparing gharmadtueitdl onmphanamxyﬁrommlhd almhgovedaopthésinoéntion, inert,
such an emet agents incl, d eur recept or
phar@ﬁf%@l@ﬁlﬁs@%@@@hf@a?rgé%ﬁnobe & K gt §1u133 §e§d §aym prepatations include
r 0 [
PO e e R P Rt ﬁﬁ%ég’%ﬁ?%{ti R RSO of en.
a Aaptid casicecai bk snecdr rasre Bebsmcos) vilbel{ thax alsetabmsohha)mts flavoring

Ken tocort, allde referid enecort en,
sl A 5D HET O £i5PORioh 2GS HBe RbE RIES P e gy deerts; it can

also gé(glqrplllc% sty @erRegr@azi ne, fluphenazine, thioridazine

rresorl dazi ne), metocl opramni de or dronabinol. Such
coh] wiwers, tleeatampertis adnelyelividpd ealisl Wiychiayn emixtnee with the finely

a0 RER B Bre Thae FPRR Roft et i G Bifier having the

-necebdaBAbiABIRG p@(ﬁﬁr@é&ﬁn s&@am&ﬁrog&mﬁy Bks chpdchidSin ity @iabé &Y size desired.

w thin the dosage range descri bed herei nbefore and the

ot herprppraingscepesitorl ¢ompasitions adgenmeliinghiax suek as a mixture of fatty
acid '?}lr% LY %%ggg@%ebutt%{]%%‘irstl rHel%dIa%\r(}ttgee%ctw% n%:xtedwnt s HFpel sed therein by,
for eﬁ@’ﬁpﬂ&l] Airfihg. Tie matemhafnmeﬁwws ediktuye aan@fppcabécems@bdnv@mem sized

I.n_vivo hydrol sabl e ester thereof in conbination

mOl%aPﬁaH%‘fV?ﬁﬁOt%ﬁ’é @éféiuenu al or separate dosing of

an@&'&%ﬁe &%{gﬁéwﬁ e'rﬁé'tlne l%na?é ﬂ?agn?s%rﬁ%{e%tezﬁalé,rlgﬁbse, sugar,

the I'ist herein above® ere ore i'n a rther

pectmndlB)MmIBtﬂrch, iregpmethe ntetliyh vdhtlosensqaiivu icdbe x pmathy hadiufcae, a low-

t he treatgent of ﬁaqﬁ(er by adm nistering to a human a
melting Wi FRFO8 P UFST: ARt Be or a pharnmaceutically

an&ﬁ& abIHe cSAlpbuMs Fhd ﬁeé’én‘{ %J%Mg&%rﬁ%ﬁpz{t@e §8tofhing salts with various

thereof iIn conbination With sinultaneous, sequenti al
inorganicsmgarganec godd oyl wesandtsher sqzbhalmde@mthuaihe acgmntof ¢his invention.

n_abov

| 30 f i st
xRS s S et e SHa o e AR, B o e

benz@hestifighaRs, BR@Monafty BREIAD HukgtR, tampioeyt daehphbRulseat®icholine,

a corrpound of formula (I) or a pharmaceutically
cHrat&c@@btlmsylesuéfamateodleﬁwlqnﬁdmm@, Blpapesulfonst.dusarase, glutamate, glycolate,

hem%lp‘f;atgqgl?)é r%xy(fﬂqusurf ?t% Wlt tn% pﬁ%%a}r}gaggﬁ}y%&oac%f gl'(lig,zl%ydg?bronude
hydroiodide, hydroxymaleate, lactate, malate maleate methanesulfonate, meglumine, 2-
naphthalenesulfonate, nitrate, oxalate, pamoate, persulfate, phénylacetate, phosphate,
diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearaie, succinate, sulfamate,
sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), triﬂuoroacetate, and undecanoate. Base
salts include ammonium salts, alkali metal salts such as sodium, lithium and potassium salts,
alkaline earth metal salts such as aluminum, calcium and magnesium salts, salts with organic
bases such as dicyclohexylamine salts,N-methyl-D-glucamine, and salts with amino acids such as
arginine, lysine, ornithine, and so forth. Also, basic nitrogen-containing groups may be

quaternized with such agents as: lower allkyl halides, such as fnethyl, ethyl, propyl, arid butyl
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cl ass selected fromthe list herein above for use in
t he manuf acture of a nedicanent for use in the 5
wo e@abnmwset of cancer. In a further aspect of tPE€I/GB2005/003202
present invention there is provided the use of a
compound of fornula (1) or a pharmaceutically
acceptable salt or an in vivo hydrol ysable ester
thereof in conbination with sinmultaneous, sequentia
or separate dosing of another2pharnmaceutical agent or
cl ass selected fromthe list herein above for use in
halideltelidlkgiatutfent 1iké dipasnhel dietl, Idibuagld dianoh stigatéd GBc'brfo dlh&fh halides such
in therapeutl ounds_ of for

d|C|ne t he conp
as degily laugd; lﬁlyflﬁtbfgi‘fg udpsy aﬁé@éﬁlﬁ%@él@dﬁp@l@r@mwewd others.
t \ Qe
Non- l’ﬂ()c’)gg g yas?tga@gﬁ ,};al tg&l Q ﬁg ecs? r‘gs %173 Ir%fe%rﬁ% a}ﬂﬁo%ﬁl @th%%sgftygre also useful, such
as 1ns;c8zltmgeorfpamf)t1hgtlm¢&bmaﬁl on of the effects of
in 'b ors | aborat ory ani mal s such as cat
EQ *éﬁ‘%ﬁyo%e f5 ﬁaﬁ@wm’ﬁa‘t@%maﬁ &ech a5y Tagtngdhe fgbase form of
the p?&ﬁl'&f:@/ltﬁ Bhe B?M{OF@%LW%‘[& &f RYSPOpridte abid ih Q%oﬁ}eﬂt\/& medium in which
her pharmaceuti cal conposition, process, nethod, us
the sahnds ingditdement a sodvanf sich ay wategathicles, rennbeechintwemﬂmbn lv}efree7e drying
and efe red. enbodi nents o npounds of .t '
or b5 G beTesn b GEISTF BER Fe b1 A D AT ProRGR AN Pl ar-exchange resin
Cormauads ued a thRpPIRB&the FIMADE (TP8Y ef‘ﬁiﬁrﬁ’ﬁcéﬂﬁéw sdcEpt88le salt

oral parenteral, buccal, 20 vaginal, rectal
therqoﬁ ﬁﬁﬁ:ﬁ{ﬁ ﬁhglfapemtnstmaﬁmgmq (m@ludymrpp]@dmtlcytreatment) of mammals including

o STBEH)0 Tt SR DBRRHE Yo ORISR R g reice as
phanmﬁ&eruﬁmﬁf&@idﬁ)b.\ﬁtloﬁpl dural ly, int rat hecal |y,
|ntracerebroventr|cularl and by injection into the
j olnradélitionra thfoeosgee fé@ Q@qgntdﬁvqnﬁ@n;t@gpbar@faceuncal composition of

.'[hlS ﬁggtﬁbﬁﬁlﬁ O&Jnt%lg rsb% ddd['r%{ Qtferc%dr@ 1358551 %@fé%q&rﬁqlally) with, one

ent an OI'S nor

or mm@r]faadm«aed)ob:;al h@ﬁltsa(bﬁ\aﬂlw ingreptiyS o109 @monstiigeagbeonditions referred to
determ ning the individual regi nen and dosage | evel as
hereilhe pst appropriate for a particular patient. An

ef TRCkhY %oﬁ\ éiﬂEm %fménGéH%QHan@ﬂ‘he &%Lﬂét?(ﬁle&{the %ctlve component or a

i nvention use in therapy of ction is
phalmamuntalbywtcbemmdmsalt mﬂawrmlannmm(aﬂlly}acc@:ltatéw eartifr. &or example this -

mver\ga o bl k Pﬁf :;@Hyl ﬁmgi&g\lélgggﬁ h%t %Foolglpnggrg? 8§ fojrexample, tablets,

capsﬂll@:f %&}ﬁéo@ﬁ‘ or 8y E&ut‘i@rgu&% SRidR, AREIRAL, LrMnid oSYHPO R s, nasal
infection the risk of getting worse. WO 2006/ 018627

QPrabeCHmetm@@ﬁ d‘@@boczmdeg@owdﬁrsm @fmscblﬁ gr péiartisers dutinkalation, and for

parer&%rgp dnc?ur(]iSng m?rg]vén%%s %&nﬂl%lsrégfér or IDELISIOI’I) sPerﬁe aqueoﬁs or oily solutions

or suspensions or sterile emulsions. A

- Liquid form compositions include solutions, suspensiohs, and emulsions. Sterile water or
water-propylene glycol solutions of the active compounds may be mentioned as an example of
liquid preparations suitable for parenteral administration. Liquid compositions can also be
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for oral
administration can be prepared by dissolving the active component in water and adding suitable
colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous suspensions for

oral use can be made by dispersing the finely divided active component in water together with a
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numl?ﬁ%l

pharmaceutically acceptable carriers can be either
solid or liquid. Solid form preparations include
wQowdeLs27t abl et s, di spersible granul es, capsuP&rGB2005/003202

cachets, and suppositories. A solid carrier can be one

or nore substances, which may al so act as dil uents,

flavoring 5 agents, solubilizers, |ubricants,

suspendi ng agents, binders, or tablet disintegrating

agents; it can also be an en?&psulating material. In

powders, the carrier is a finely divided solid, which
Viscdus maferal Bkl ddrmatupbltsynthRec fiune| rgsing invdtihe deBelbbe/ €odium carboxymethyl

nponent. In tablets, the active conponent is mxed

Cellu\‘/ﬁsﬁ*ﬁnﬂw@% ARSPEBEING 29 KRgwn 1 e @B@ra%ayelﬁiqabf%@ulatmn art.

pr t: t

P ERER e tohl oRt QRN 8% ARECHORAG Gt tim. the

compnspmss tlm@edonmspmsu ddsmntamh@\apprebhata gusnatities W€ kheati®e component.
ure of fat k glycerldes and cocoa butter is

The gt dqsegiE@CF ARG e PGP BAtkags contapaigsdgrrete quantities
r /

o Cor s P (RIS, el 160 FRUER i gl or ampoules.

The lsriiizwagmmmhssaarattodjelamwwlt,@ac}mbj ordaldetsitielfdorfiy can be the appropriate

SU|habI arrieg Iude magnesi um car bonat e,

giee%c PEPSC | actose, sugar, 15 pectin,

g mg@g rin, starch, tragacant h, nethyl cellul ose, sodium
carboxynethyl cel lul ose, a | ow mel ting wax, cocoa
buthesompmids pthe mk@entsoﬁ@tl@ﬁ cauhbe preprpisdnn s ngfnbplh@f Ways well known

ent jnventd on are

o o N tn B R R TR Gk e Ol o Tl Pnlithrion can e

syntteieBd 8sthi theah@hadssdesivibeddiherdifl@ogtRgravie syinftietic methods known in the art
i nvention. Exanples of such ‘acid addition salts

of syniheli¢ greanicchamistryaoh yataongidesep as apprpepizd dy dhosgekilled in the art.
Suuhk}ﬁ&ﬁ(ﬁ&‘%ﬁzf’ihﬁg rﬂﬁ{ Sre n%'t ﬁﬁj?tlgg ﬂ?ttl?dse %E?cﬁ’ bfeé‘ilgrelrt’ %l%/{e@etrgnces cited herein
canphorate,

canphors

are heed) dvexporatsd irf ﬂhﬂﬁteﬁuredy B fefdrenedi ami ne,

et hanesul f onat e, gg;r ate, glutamate, glycolate
he MSRAVERERMPOINES QF BMS B FRf 0§unc"fyo'?faleréparﬁ% Heiag 8& rgactions and
tecluE@%@'@l@@rﬁ)ed R¥ALP q{ﬂle QhdcHEns ¥ gEH ﬂ%olvemﬁ, dpRHoBHLERo the reagents
roxymal eate, lactate, , mal eat
and matehasespldyod anéarersaghlnlmfcrrehe ﬁansﬁ«ap‘raltlbask bfnag afftaeditAdso, in the
de crgp%éagcﬁgleeesyn Be%fcﬁlb %cgoﬁglscgibeg e ;Segflt f(g(,taits g@ 9‘;?; stooc? tthat all proposed
reactanQ)%h@f‘ﬂl@B? qncﬂﬁ'c'hﬁ@t:ﬁmc@ af éo%’eln@tr@actﬁh %ﬁﬁ@pﬁerasf&‘é@tﬁd}%ﬁperamre
famat e, fanilate, sulfate, tartrate, tosylate
durat@(pm ofghe ex;@mﬂembmai wprkupmrched@qe@,am@plmsgn tQalppzjthe conditions standard for

that r&?ﬁig?f‘:l%ﬁa gpogg%e geaé:lﬁlé/hgcoo %%& r?%lg]? {]Fﬁy H‘rﬁ%aﬁg It is understood by one

skill g0 AgSarti BT Srghiis syntBediathan@e G@ictiBnaTRy plessidl dnSvasidah p@$10ns of the
al umi num cal ci um and magnesi um salts, salts with

molegylg artist be eryBRajibbywhh se r@agﬁ}aéq Qﬂqlerg@qt@m pre@osesl Pych restrictions to the

substg% %h}é]ﬁl&lﬁﬁ% rg:ld%%ﬁ‘{yglg’mﬁ'ptﬂe? Lén %&cptl S\glﬁ or e%.aﬂiﬁpgdg’rent to one

St ne, orni I ne,

- skillddagitite ait A4 eina4® fiediods AgisOthen DSugmly be quat er ni zed

with such agents as: |ower al kyl halides, such as
et pg/startiag piateriaby fy,g,y}e exapplas &pyqamed herein are either commercially available

or are readily prepared by standard methods from known materials. For example the following
reactions are illustrations but not limitations of the preparation of some of the starting materials

and examples used herein.
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| tempreaq,thqg}

WO 2006/ 018627 PCT/ GB2005/ 003202 -27 halides; di al kyl
sul fates like dinethyl, diethyl, dibutyl; dianyl
wa@dobatsss? | ong chain halides such as decyl, PEGBR(05/003202
nyristyl and stearyl halides; aral kyl halides like
benzyl brom de and others. Non-toxic
physi ol ogi cal | y-acceptable salts are preferred,
al t hough other salts are also useful, such as in
i solating or purifying the prd8uct. 5 The salts may be
formed by conventional neans, such as by reacting the
Exalpds base formof the product with one or nore
equl val ents of the_ appropriate acid in a solvent or
maa he FvERtQhvEhnow ke 11£1§Fr@te'd§yl thesfgl]@muéq neyt lipiing examples in which,
unleSOlMENb i sUGHe.@s water, which is removed in vacuo or by
reeze erl or by exchanglng the anions of an-
(1) temqiesdtimg aRagltenfmrdegne!; ﬁ‘ehunr@?@h operafiorsuvéralohied out at room or ambient

I on- exchange resin rder conpound of the
%@Y@)méﬁmﬁpﬁﬁ%¥%ﬁb EF@E%I 9gé§c§ptable salt 10

(ii) &Eﬁﬁ@glutﬁ&fs vihe dﬁ&@B@eQ%HB%'d}oﬁsr ﬁ@?d}ﬁ %lgfnét@ Cév‘élﬁblﬁgon of solvent was

pFophyl actic treat nent s including hunman
carried ontsusirg amltdry efzammtblame:&r radua@bmsisurméome%mmbaﬁcﬁ-BOang)

ceuti cal ge as a pharmaceutica
Wlth(,alc}?‘?‘ﬂggfn(pe@ﬁumloﬁe%g%ﬂ @’n to the conpounds of the '
(iii) BY 96, theWhidd FMeadiidfs RARENRGRUYCAlC 6PN I R @ftimes are given
this invention may al so contain, Or be co-adm nistered

ﬁnl@@ﬂmﬂbm@m@ously or sequentlally) with, one 15 or nore

ents of v reat i
(v PRI DR sheBp ol riianbehstc REPhRH MR % weppa andror
num@q%p@ﬁ@ﬁg@n is intended to include the formulation of
the active conponent or a pharnaceutical ly acceptable
) ysedqi& argigtvsndorHustrAioa enbeand dre apicrasessprily theserwligh capbe obtained by
dlthx)ft?méegs a%vegwpg{r EW %?%ﬂa?%lw%xxzepeeregwgﬁt% f%&‘g n@f?r% I3 requ1red
(vii) tdleh efven, RMR dgs i iasthe fquedteltanaloid fOrsm':iJ(bﬁdlwg‘r&stlc protons, given in
suspepsi ons intopents, gels,

parts§§:|r ) 10n§%}%1§:lml(yrse ltgn?trafqeﬂ‘éq &‘3115&8;8 A S abWaléfsanﬁaM Lletemnned at
400 l@ﬂ{zoL%‘ﬂ{osdéﬁ'Eeré’tg@ E‘llﬂ'oxscﬁf)ﬁn & ci,hhat@tdRAn1NGnERNise mlchcated

parenteral use (iIncluding intravenous, intranuscu
(vii) oherhichlsyingio)s }satve wlldltelsaqlramngsg Sburhlys sd| sytbolssare osed,
iquid form-

t.
(it RO PO me 1R e et LBy Vi aitons, | and

(ix) @A s%é@fbswer@tn%{ Wit aﬁ@le%&oﬁ? bnerg? of WOERERHE 9(51.‘{5' ﬁ@ﬁ‘e chemical ionization
gl solutions of the active conpounds may

(CI) n@ﬁp m@méd dav;ctaﬁxpesaaﬁp@eowhenmmcaiecbmganam gl sffected by electron

R T X —

chendép) @@ﬁé‘atﬂ@ﬁk}%?tﬁhﬁ kvelnes @ Y00 kresal étt; iceferalf\f WABLI®Ns which indicate the
solutions for oral admnistration can be prepared by

pareqfimaass piA IRBOHMe act i ve conponent in water and addi ng
(x) widkd f‘wnﬁmems is described as being analogous to that described in a previous example the

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

(xi) the following abbreviations have been used:

THF ~ tetrahydrofuran;
'DMF N, N-dimethylformamide;
EtOAc ethyl acetate;

AcOH acetic acid;
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colorants, flavoring agents, stabilizers, and
t hi ckeni ng agents as desired. Agueous suspensions for
w@oensde2use can be nade by di spersing the fineCTGB2005/003202

di vi ded active conponent in water together with a WD
2006/ 018627 PCT/ GB2005/ 003202 - 28 vi scous materi al
such as natural synthetic guns, resins, nethyl
cel l ul ose, sodi um carboxynet hyl cellul ose, and ot her
suspendi ng agents known to th230pharnmaceutica
formul ation art. The pharmaceutical conpositions can
bepon uni t dosagedichlofmétRasdiehd form the conposition
is divided into unit doses containing appropriate
quBMSQ@i es of thedimethxleulplmsdmend. 5 The unit dosage

~fQr.m can a e [

0si) g e s RS MR P P R o och Ao RO R AR lermate sts of

indert@tior®paimldewnpaskatadnp RS sleg@ps utdes to poehoRotve @¢distribution of
~ nvials or anpoules. The unit dgsage formcan_al so .
liquighfrozn (g yells &0 the genist of the cphmmstThe (Vdgiepx coluningusgd Rergin is 150 mm
one 5, B9PORIL 218, R Bl M ALy AL REEKAG o Gl

i nvention can be prepared in a nunber of ways well

kngmn to one skilled in the art of organic synthesis.

ME nmpounds of the present invention can be

2-(1- PN esh AR 4SHhAGn LG 18B hods descri bed herein, '
together with syntheti c nethods known in the art of

syhitittbyl athoagante 9T aeh® staly mabmongrileaBB @né. Strhel) enhglasial acetic acid

reciated by those skilled . in the art. Such .hods
(1.5 BRRFRRLEeEth & LR EaPRR] S dBeinali g | e column (20
x 1 iR§b8kdp ofAlNicK £HREAAGAScHIdbRRr RAE BlaBed ThT€achi6h @R¥ture was heated and
i ncorporated in their entirety by reference. The novel
ethylcdeghoubetsmaod dishll svhienvienteinperatery o éreprapgmnedixtse mgs abmit 85-90 °C.

reacti ons and techniqu descri bed herein. )
Aftef ghqpt {EREn a6 'SP (P T8N VRS IR 140 Bhapyie reaction

was %cﬁﬁgﬁ%éd %‘nor ntaa?‘?%ﬁ@ogie’;?ln tgqg%?yg&eg&gﬁglglg%#%&?ﬁg @nd e residue was

e trans ecte
crystdiized frpmi absolofe dldvhos yontibldithe puetphatist estg,i 3186) dsarlahnyellow solid
it is to be understood that all proposed 20 reaction
mp Hehdi-ti ons, including choice of solvent, reaction
at nosphere, reaction tenperature, duration of the
experi ment and wor kup procedures, are chosen to be the
METHOD 2i ons standard for that reaction, which should
' recogni zed by one skilled in the art. It is
Fratt 5 P JEH in the art of organic
sy nesioxytdidtidehe - hubashianalnbiod §ENg, 0fb Y8l vl Yissolved in
portions of the nolecule nust be conpatible wth the
anhydessig banzna () OrehraidhmnlpeidpethpmiSuvhs addedras cttalyss The mixture was

._the 25 substi t i ch tible with, the, .
stre Ry SRRt iy BAs Lubitrd S ie SRR P AG rth ey M formed. The
prec@hhtlgh 88lid Wad fiRerad bifand dakl eTiadosd FRishedsstimisdd frb@mbBsute alcohol

used.
(100 mL) filtered and dried to isolate the pure (2E)-2-cyano-3-ethoxybut-2-enethioamide (19.3 g,

oxybut-2-enethyo

)
O

25%) as light brown crystals.
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The starting materials for the exanples contained
herein are either commercially available or are
wo e@diokss2pr epared by standard met hods from knoMiT/GB2005/003202

materials. For exanple the following reactions are
illustrations but not limtations of the preparation
of sone of the starting materials 30 and exanpl es
used herein. WO 2006/ 018627 PCT/ GB2005/ 003202 - 29-
Exanpl es The invention will ndlbe illustrated by the
following non limting exanples in which, unless

METFH&I®8 ot herwi se: (i) tenperatures are given in
degrees_Cel sius _(C); operations were carried out at

SoORL-2pranct-2-cgekioasdat ure, that is, at a

{ﬂ%%fva!': h8-3-8nb B%u{ a%@th?(fan-é E‘R&hocﬂ b )190*9%nf3% 6 mol) was dissolved

vvere ed over an ous sod amssul p

ina saVLapﬂ@d abludion of armmbuiarih nvaisanot (a&onmu) mﬁtstmd ngr. A owm@hy The

react ORI COW P B0 Fie BT HEt P OSTeA 1D hop gt (500 mL) and the
undlisbw& sdnpa vge?sriﬁfe?éd ad iR v &R vE 6 5820l BREndBFodrOohMRE. The

M5 and reaction tinmes are given Ofror
aqueolhsl mmtmltorm’oaudnnquvemgm frovidkd thequine (2F) #aainino-2-cyanobut-2-

sat i ry cl ear etic.r nance (NNl Ry i
S T8 T e M A L IS Ve
f blbystypat I ety S
iy T 8 S0 e o A 1 1
devel opnent; preparations were repeated if nore

MEiﬁbiil al was required; 15 (vii) when given, NVR data

ithe formof delta val ues for maj or di agnostic

5-AmRihe10mSthy BsoteiRzd184-Rdsdnsiriker m | 1ion (ppm relative to
et ranet hyl'siTane gTNB) as an internal standard,

deT@ﬁmiln sptiomefi2 H2 -ansinerg - @@u@@n&mﬂubﬁmﬂo(mmd 3) (6.83 g,

BY nl ess.ot herw s 0
5.4 R Bl SRoR0 0F @ iy N Rloot AU T B el dov hyarogen
peloﬂﬂg ’ﬁﬁé"ﬁ?ﬁhﬁe A stis@bat 60(°d for lﬁé?idve‘i‘laf)orﬁl%ﬁ {®80 BIICind N@y evaporator
in volune:volunme (v/v) terns; and 20 (i Xx) nass spectra

and ageted in @n ioet-lath. élihee:mmlhmd pnduagyvas iltered off mdtnecnysbabizeé from EtOAc

o g 5 SRS % s R SRR B s v
crystg@iiiheséied Hai ltﬁ@rdlmvmg ?ﬂ@@ﬁmé HNMRESHo BESIDMSO-ds) 6 2.24 (s, 3H),
bonbar dnent (FAB); el-ectrospray ESP) or atnospheric
8.00 frsegBuir e chenlcal i oni sation (APCl); values for nfz
are given; generally, only ions which indicate the -
parent mass are reported; '

METHOD 5
N-(4-Cvano-3-methyl-isothiazol-5-y1)-butyramide

To a solution of 5-amino-3-methylisothiazole-4-carbonitrile (method 4) (5.31 g, 38.2
mmol) in DCM (200 mL) at 0 °C, NEt; (5 g, 50 nimol) was added followed by the dropwise
addition of a solution of the butyry! chloride (4.88 g, 45.8 mmol) in DCM (50 mL). After the
completion of the addition the reaction mixture was allowed to warm to r.t. and stirred overnight.
The reaction mixture was washed with water (100 mL), 1N HC1 (100 mL), brine (200 mL) and
dried over Na;SO,. Concentration of the DCM layer provided the crude product which was
triturated \from DCM/hexanes (1/10) and filtered off to isolate the pure N-(4-cyano-3-methyl-
isothiazol-5-yl)-butyramide (7.57 g, 95%) as an orange solid.
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20

25 (x) where a synthesis is described as being
anal ogous to that described in a previous exanple the
waemdnis2used are the mllinolar rati o equi val POT/&€BR@5/003202

those used in the previous exanple; (xi) the foll ow ng

abbrevi ati ons have been used: THE tetrahydrofuran;

DVF NN-di net hyl f or mam de; 30 Et OAc et hyl acetate;

AcCH acetic acid; WO 2006/018627 PCT/ GB2005/ 003202

-30 DCM di chl or onet hane; and 3DMSO di net hyl sul phoxi de;

and (xii) a Vigreux colum is a glass tube with a
MEB40ODes of indentations such that alternate sets of

Tndentati ons p0| nt downwar d at, an angl e of 45 degree
S-Bupygylgpmdreg-3 hylyseihigzelp-casboxsdiciagihanyde of 5 | | qui d

ISP 8 oSt S SR B 9 165
nnnoil)ndeﬁ%saqumﬁm H,QH (ﬁﬁm) mlanwheadctedaﬂromlmko(}mhlﬂfmgdwvem peroxide at

Lab G
r.t. Aiw{ ?lf%rgpﬁwi%f@@qu adiélﬁamhﬁrqslﬁw iyt Waiscﬁtmreﬁ &t i fC overnight after .

7 n
whicR% lﬁ%‘?ﬁégfl@\{vg% {hglcmglg%ee?? @is@ gra?gaaépﬂ\;i *\;vféé ieela ace &@ureQwé cooled and
extra&teli wittadhore (iiimp3ed] 00 h). & ke targaree layéﬂ‘l@ﬁsﬂmaett(ﬂazm aad concentrated
greux_tcolumm (20, x on top of ich a,. o,
to Uearl@murq %%Pwle@m?e% whwgot%‘%@%& CPWYWQ ﬁﬁlgiaBHde (298, 72%)asa
u i |

i LIRS DEN S A punk \EoAl hegan o Ao o 20
2.54 85380 A9 (sASHR5.FNOMIH0]1 78 (bs, tHE tenperature of the

reaction m xture reached 140 C. Then the reaction 15

was concentrated in a rotary evaporator to renove t he

. Mthmppl ling materials and the residue was

—r:ry'srt'al lized from absol ute al cohol to yield the pure
3-Mahdeirptopf B2HAs@hiaddloPA4-dipvaintidipid-opel | ow solid nip

_u%i%%«%—rﬁ@tﬁglﬁgmaz@eéﬁhwpwéﬁ agid amide y(method 6)(1.9g,83
mmoé' \(/%s' %Bér%%? & Y }n(ﬂi,l i g)/;/ Iggh I%ﬁ@ Rl WAsehebfBGH 8 40 férﬁﬁl in a pressure

anhydrous benzene (8
1eactfrt.)l"harmd‘<ﬂ.1remya960dldsd atdmduaaiired togs] &dlﬂEd)rasplm‘(h}-ylmthyl -6-propyl-5H-

s  stirre drogen sul fid S Lo
sotipisT b ACBRLH & 0861t TR G O Ehctatst S L) and dried in
vaculuJBf at Idi‘@c overnight to get 800 mg (34%) of pure product. Having the following
properties 'H NMR (300MHz) § 1.03 (t, 3H), 1.74 (m, 2H), 2.67 (t,.3H), 2.78 (s, 3H).

METHOD 8
5-(3-Fluoro-benzyl)-3-methyl-6-propyl-5H-isothiazolo[5.4-d]pyrimidin-4-one

To a solution of 3-methyl-6-propyl-5H-isothiazolo[5,4-d}pyrimidin-4-one (rﬁethod 7)
(2.09¢g, 10 mmol) in 20 mL of anhydrous DMF was added anhydrous K,COs3 (2.76 g, 20 mmol)
followed by 3-fluorobenzyl bromide (2.79g, 15 mmol) and the mixture was stirred at room
temperature overnight. Solvents were removed by evaporation. The residue obtained was
triturated with water (60 mL) and stirred for 30 minutes. The solid separated was collected by

filtration and subsequently purified by crystallization from a mixture of EtOAc and hexanes (1:5),

 and dried. Yield 1.78g (56%). Having the following properties 'H NMR (300 MHz, DMSO-de)
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precipitated solid was filtered off and dried. The
solid was recrystallized from absol ute al cohol 25 (100
worjosfordeeer ed and dried to isolate the pure  PCT/GB2005/003202
( 2E) - 2- cyano- 3- et hoxybut - 2- enet hi oarni de (19.3 g,
25% as light brown crystals. WO 2006/ 018627
PCT/ GB2005/ 003202 -31- METHOD 3 (2E)-3
- Am no- 2- cyanobut - 2- enet hi oam de
( 2E) - 2- cyano- 3- et hoxybut - 2- end3 hi oam de (net hod 2)
(19.2 g, 0.136 mol) was dissolved in a saturated
5:0.850t, WBH)O 6611 .6 HY, 1738 BEHNDYS (H9H),M.)9 @NAHRIAG4 @d1H), 7.05-7.09
at r.t. overnight. The 5 reaction m xture was
(m, HEnddAtt38 e, the residue was dissolved in hot
wat er (600 nmL) and the undissoved solid was filtered
and dried to recover 6 g of the starting
METHIOIxpot onam de. The aqueous sol ution on standing

Qver ni ght row ded the pur e 2E) 3- am no 2- cyanobut 2-
1-Big : ; o 5 % H-isp olof 3.4t pwimidin-4-one

0 P OISR 4 I S0 i

4-on® (Iﬁi&th()ﬂ)§) (11Hg, SKR.16Mho)lsnd sadhm ab@tahﬂ'ﬂl-@S@ 25mmAlyiimeeetid acid (40

L) ST ot 6D 1 RS O gy Ahobarnel Eniehp s UEmL) wes added
drop(v'@etchf@fja BlridboBd Iﬁmutc%STﬂ’e ARk WA srt‘fFﬂéB F0dadfRR91 M-hinutes and

was added dropwi se 13.6 nlL (124 mmolL) of 30% hydr ogen
coolddtopr ‘6 iTHe solVemts miexd mn@\wéby svaporghnandalie @sidoe was dissolved in

: EtOlggg]p@\éa of w?s@tgg Bvd?xhl%-mf; e %V}g{tf\f r, Eégp ﬁg&p%éﬁgate solution and

brind. iSbhv@h8aveé ferﬁd\@dﬂﬁ%ﬁﬁér@hd}ﬂ Zrﬁidthé Eé%[’ﬂu’étv@%‘bul fried By @¥lugith
the pure product

chromamrapby @nwﬁtqayq:lug@g hith26t 164 0t Bi(bbmin hexpres( ield 890 mg (41%).

Havigg the, ARG i bert et MRt 30t RRSSBIER: By (638 205220

1H),0 LS°0 'Strb)(m 8100 fobé’ 31815.0749 'I@Tk'@@(é LD, 5.66.( d, 1H), 7.05-7.25 (m, 3H),

Cyano- 3~ met hyl -i Sot hi azoI Y-bu’ ranid
7. 385704(1](111!1 dii)of 5 -am no-3
-met hyl i sot hi azol e-4-carbonitrile (method 4) (5.31 g,
38.2 mmol) in DCM (200 nL) at 0 C, NEt3 (5 g, 50
METHOD 16/@s added fol |l owed by the dropwi se 25 addition
——of_a solution of the butyryl chloride (4.88 g, 45.8
(3-{ It 3-Fluerdopwzy HeB -methyl-Af axer4.fdghydro-isothiazolo[5.4-d]pyrimidin-6-yl]-

propylamino}-propvl)-carbamic acid tert-butyl ester
To a suspension of 6-(1-bromo-propyl)-5-(3-fluoro-benzyl)-3-methyl-5SH-isothiazolo[$,4-

d]pyrimidin-4-one (method 9) (90mg, 2.25 mmol) in DMF (IOmL) was added (3-amino-propyl)-
carbamic acid tert-butyl ester (700mg, 4.02 mmol) and diisopropyl ethyl amine (740mg, 5.74
mmol, ImL). The mixture was then stirred for 30 minutes. It was diluted With EtOAc (100 mL)
and washed with water (2x100 mL). The EtOAc layer was then dried over MgSO, and

-evaporated to dryness. The product was used in the next step without purification. Having the

following properties m/z 490 (MH).
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conpl etion of the addition the reaction m xture was
allowed to warmto r.t. and stirred overnight. The
WO e@en18sr7 mi Xt ure was washed with water (100 negT/GBRY05/003202

HC1(100 nmL), brine (200 nL) and dried over Na2SO4.
Concentration of the DCM | ayer provided the crude
product which was triturated from DCM hexanes (1/10)
and filtered off to isolate the pure
N- (4-cyano-3-nethyl 30 isothi3el-5-yl)-butyran de
(7.57 g, 95% as an orange solid. WO 2006/018627

ME”ﬂW{BﬁZOOS/ 003202 -32- METHOD 6

Butyryl am no- 3-net hyl -i sot hi azol e- 4-car bo?%/ aci d
{3 Hg{nJiSp(.s-H}uorQ -benpy] 11)-,3,-met,hyl 4-0x0-4.5-dihydro-isothiazolo{3.4- d]pvr1rmd1n—6 yl]-

( ZB@alﬁdﬂ)moma‘S(gadﬂﬁi(%ﬂumm-mml@O rrrthym ohydrﬁegmlydlo isothiazolo[5,4-
per oxi de_ at r.t, Aft r t.he comgiletlon of &?
dIpyHeispi600 - Prey Foie |81 agnigaeidderi-bpid esier (geptleed 10) (amount

isolaRU&E M gﬁ%o@fltOQISFMHlQm&rBﬁm-E[(% soued Hbs &%Bfo%&?ethyl amine

| Sappear ance o he reaction m xture was cool ed
(740mgds.7¢xtmalct mbl). Wittehreadtioomaifikbrenva g broughttodi) C aflder solution of p- toluoyl

chlor&i@?{%? b,]é {Jﬁ]}:( g mmw%c' 1ndc!h|l§r%fo(rm 804} wgsngdd%g r&%oep%lgeat[%e rmg;t%re was

B mam@aubéatafwé @EHeﬁ@m%er’&ﬁIr@Yér"théﬂHhhé#ﬁ he-¢-f6 A1 §10xd Jubs@katly diluted

~am de : as a white solid. Having the
with fcbllom:fwnm gncbweﬁ@dtméswanar VR (30D Theaorsanialagg was evdpfprated to dryness

and t % gesm&ﬁ)w‘as f?}-li}g& g% §01§1iri__rb CMOIRE)FH‘(%I]}? %n gﬁma ekgtino wgh 15% EtOAc in

hexase Mplehié @dﬁaowéld 56H hpoublAZ9hah Sk féWWin@;ﬂd)ﬁbrﬂesOﬂ@ 608 (MH"); -
Fam no rreth | -1 sot hiazol e- 4- carboxg{llc aci d

'H NM@JO(MéiZhBM@ %1959 @,5 873 (t138HMol Or 1 dagms beln%@(d o), 1.29-1.37

om0, g o Y 20l OB I S e Bt 271 310,

3. ?213ex5t(halzﬂzje4199 o, nlﬂ)Ss 5FhesBCE P atigt), 6.03 (t, 1H), 6.96-7.18 (m, 3H),
7. 18173&(1111 é&ﬁl BE@7¢%&Fp9ﬁ)m di n-4-one was filtered off,

washed with water (100 nL) and dried in vacuum oven

at 40 C overnight to get 800 nmg (34% of pure product.
METHOD\®2 t he following properties 1H NVR (300MHz) b

1.03 (t, 3H), 2167(t 3H), 2.78 (s,
N(4ﬂuanomﬁmﬁ 3-neth vyl

FB LABY 101?5'1‘5 At §%ﬂétﬂ§15isé‘mi%&91¥f4 S8 erfle ARENIQ4R(6.38 g, 45.9

,mmdB) 1ﬁqiyh13iine62®)hﬂr))alt 056; issodlbiyhldbifid 646508, ifrmmot)i wesdddeddropwise.

(et hod. 7) g 10, nunol) in 20 nL of anhydrous i
Afteyhe complelgne thg,ﬂq Hiogjhe reaettpn 1()12\tuyr6 Wis a gwpﬁlﬁ.ﬂ yarm to r.t. and stirred

overnight. The TLC and the MS showed the complete disappearance of the starting material and
the reaction mixture was diluted with CHCl; (200 mL), washed with water (200 mL), 2N HCl
(225 mL), 'satd.‘NaHCOg (200 mL), brine (200 mL) and dried over Na,SO4. Concentration of the
CHCl; layer provided the crude product which was triturated from DCM/hexanes (1/10) and | |
filtered off to isolate N-(4-cyano-3-methyl-isothiazol-5-yl)-3-methyl-butyramide (8.1 g, 79%) as
an off-white crystalline solid. Having the following properties 'H NMR (300 MHz) § 1.04 (d,
6H), 2.18-2.32 (m, 1H), 2.46 (d, 2H), 2.53 (s, 3H), 9.87 (bs, 1H).
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30

25 followed by 3-fluorobenzyl brom de (2.79g, 15 nmol)
and the m xture was stirred at roomtenperature
W@kt . Sol vents were renoved by evapor at i BOT/GBR@®5/003202
resi due obtained was triturated with water (60 nlL)
and stirred for 30 mnutes. The solid separated was
collected by filtration and subsequently purified by
crystallization froma m xture of Et OAc and hexanes
(1:5). and dried. Yield 1.78%¢56% . Having the
foll owi ng properties 1H NWVR (:300 MHz, DMSO d6) WO
MEPRO® 018627 PCT/ GB2005/ 003202 -33 5:0.87 (t, 3H),
- 5.39

( mfo llewlutl%:'g = -cyg ?38{8?t(1)1y]b150th1 z)ol %yr%; Rlethyé ﬁultysr% 1hde (method 12)

Br ono- pr opy enzy
(8 g, Bél&xff]ﬁxoﬂ) -id bﬁ)%aqmedmerHn@He(’?O'@)mi)swhmdded dnfpw1se 100 mL of hydrogen

5- (3-fl uaqro-benzyl hy| - 6- propyl - 5H i sot hi azo| o[5 .
peroxmle &)y P aaeﬁom@l%waoge AR& 4546l 108) the 1capigon missigrs Wighdirmed at 60 °C

overt @gt aﬁgkwﬁgggﬁgeshgévgg%et | gnna mgpébpaé@ng 8¢ 'S%&?I&E?eaotion mixture

was dohc@ﬂtra’(m)ﬂo)éla mLaaétkcaael dith thlondfprmésx ddded.). ’(ﬂh@m@iaﬁm layer was

r per,i od of ut es xtu e was
dried Bfaos@aians @ﬁ%ﬂentfsteaqt% bbbt ST Son et ohios T othiazole-4-
N d Y
carb(?l\‘glh\églefsd:aé | ﬁ,”’plE/ﬁf(j)aAsgé’h g@g{@%gﬁg % et'éi@ Vf\;gl?(?&iflq gropertles H

NMR{3 Eadizpb 1w3t(dr6H)1Q "%(ﬁ[)diﬂ)m tlh(cbﬁ@l)f%\ﬁ@ (sGHYL 5.9% (tan2iH), 11.77
bhrine. Solvents were renoved by evaporation and the
(bs, 1ki due was purified by colum chronat ography on
silica, eluting with 10- 15% of Et OAc in hexanes.
Yield 890 ny (41% . Having the follow ng properties
METHOIMVRE (300 MHz, DI\/ISOdG) 6: 0.87 (t; 3H), 2.05-2.20
..30-. 1H),..2. 70 (s, 3H), 5.07 (t,
. OB5.-7.25 (m 3H),
7 ?’-&d&hﬂl% (mneglﬁﬂ-bu lﬁgﬁo}gsdﬂ%aiole 4-carboxylic acid amide (method 13) (6
( 3- Fl uor o- benzyl’) - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot
g, ”Shnamﬁl m&fs&pdped]im/ml Ih0dnh-o830¥d NH28nd then was heated to ]40 °C for 5Shina

pressglg %é%tgg] ]Sﬁmg ey le coo?ec? ar{H neu%ahgedttg rptH ?ult}%é 1eact10n mmture was

extra@feﬁjxmlﬂ{ E{@A@(ﬂpmd mP) bid fﬂe%ﬁ%‘lﬂb@%%&rﬁc l%t\g/@@td}@fé W'ébhédsxﬁith water
hi azol o[ 5, 4- d] pyri m di n-4-one (90nmg, 2.2

(100 mnﬁo) ))rmen(llDMinIQM mﬁgpnvmgragddg @eq t@e amda @am‘pyfhwl was fﬁrther purified
t,
by c@}]ﬁngggalgapyef {og uei%%o’% E;o&gcngl lm?es a%%'&e}lt ?ﬁgcentra’uon of

the pite<rdfot fMRGorishROviatd 64igMbufyd3-Behi- mllﬁﬁhlaidlo d]pyrimidin-4-one
plml%t ed wth EtrtﬁOAc (100 rnfLy;pBZS and washed fwfwﬁv\gyer

(2.2 £ 5800 msren)off-Whise Eo@ier. Haying theakolloweng propertie ks NMR S8 MHz) 51.05
d, 689% 32 (m, 150, 2.69 (d, 2H), 2.82 (s, 3H).

METHOD 15
5-Benzvyl-6-isobutyl-3-methyl-5H-1sothiazolo[5.4-d]pyrimidin-4-one

To a solution of 6-isobutyl-3-methyl-5SH-isothiazolo[5,4-d]pyrimidin-4-one (method 14)
(1.31 g, 5.8 mmol) in 20 mL of anhydrous DMF was added 1.38 g (10 mmol) of anhydrous
K,CO; followed by benzyl bromide (1.18 g, 6.9 mmol) and the mixture was stirred at room

temperature overnight. The TLC of the reaction mixture showed the complete disappearance of
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evaporated to dryness. The product was used in the

next step wthout purification. Having the follow ng
wW@e@poLseees i ' nl z 490 (MH). WO 2006/ 018627  PCT/GB2005/003202

PCT/ GB2005/ 003202 -34- METHOD 11 { 3-]

1-[5-(3-Fl uoro-benz) 71) - 3- et hyl - 4- oxo- 4. 5-di hydro-i so

thiazolo [5,4-d] pyrimdin-6-yll-

propyl , - (4- net hyl - benzoyl ) - am nol - propyl , - car bam ¢

acid tert-butyl ester To a seBtion of

()-{2-[5-(3-fluoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydr o-

the qmoﬂm ®ach @ rhixdure Jvad ppitfeld Thtdiide-6oly Iv&at&faﬂ@)ék@é@t&pwnh EtOAc (3X100
propyl)-carbarnic acid tert-butyl ester (method

m L)(Ehﬁommbmizds@ﬂre@@@dwr? Higslrast Widhi wapr (Jls,QQd)ﬂLD forieh I HHonb), raned (Na,S0y)

$ yh et anm ne
ot e 300 LSRR oSN TG o 0B vy
as wBl0 aC0adlklylated @katuic@nimd ra}t)mtocf I7tB0 e pedtuefsivikee 6&ATIEH by column (silica
in chlaroform nL) was. added dr opw se.

gel, H{eﬁﬁm@wt@gm&y USHRE h@%ﬂ@f cap }FH@%aﬁTBeﬂ%’ﬁ'éelﬁ@bu!iﬂea -methyl-5H-

ot RIS I MR B o S W BRI L g3 aving

the fnﬂ]@wm@p@ow@anﬁz/@ 31 @yl Welsl Nmp@roaﬂ\eﬂz} ®094YAests), 283037 (m, IH)
5 residue was_purified %¥ col uim_chr omat ogr aphy on
64§‘iil~|}9a~ Sgl(ﬂtJﬁ‘HgS&ngt%?ﬂ%% -O&S (M SHlexane gave the
product. Yield 590 ng (430./0). Having the follow ng
properties rn/z 608 (MH+); 1H NWR (300 MHz, DWVSO d6,

MEPHOD 182 0. 70 (t, 3H), 1.10-1.15 (m 1H), 1.26 (s, 9H,
1. m 1H), 1.89-1.90 ( 32-2.47 (m
}_5 I?e é)ll&)@/uegscor@@gbund%wgrp sgfng@mg?ﬁ ac?ﬂ;—gm@toﬂe(l@d 1§H) 15

559 bt
Me@ﬁl'b Zé%ﬁlgg ﬁ_'Nam ENek 86 ;Hﬂg (m ugh)u m )18_ -7A§€ylatmg agent

15a(m  4H)|, 5-03-BRorfo-BenAM6-1sobllty 1M%T SJL?; 332 3-fluorobenzyl

N- (4- Cylano- 3- net hyl -i'sot hi azoI yl) - thyl; bu
rani de 2190%2910 diny@mném 4- 0116 (MH") | bromide
Sammo—3=nethyt—trsothtazote—d—carborttre—{Hethod—4)

(6.38 g, 45.9 mol) in pyridine (20 nL) at 0 C,
METHOMI®ryl chloride (6.65 g, 55 mmol) was added
ropmnse ﬁwter t he co pl etion of the addition the
i Ox 2 -ieih Vikgpso 0.4 ;- syl f Hysothiazolof 5 #-d)pymimidin-4-one

t ve | G an M5.sho t o ~
S T('; F%?lun i sgg lggla?ag ﬁHt%@eg}y&Bﬁ 'ﬁ@thhaﬁ?]\é\ﬁj §1dﬁl@ﬁﬁmdm'4'°ne
(metmdmw)qagtg A Wint)Whne sedismticetatee@ gih acéad%?a (169&)%)1 00°C, a
washed with-water (200nmi), 2N HO 25 (22 nﬁ), satd ‘
solutiqaygbde propang (132 2. 85:4 manqi pogeaio acid 6l OdnLéwaw@led drOPWISe overa .
perlowggﬁgp%gglﬁl% V\Ez?cttlﬁg %119&{% t\]/ ) srté;[_é%éaef ftlrag?/n OVI fgr g(% I and cooled
and tKlde]L(I)(ekmﬂdt 1004 Et@Aeth dfantés) ahd MSitl®wed the com&;lete disappearance of the

3- hyl -i.sot hi azol -5-yl)-3-neth but yr am
SM aag O(IQ’ @rod-ylg‘t%%]ggeactlon mixture was po){lred into ice water and extracted with

EtOAc (3 X 60 mL) and the organic layers were combined and washed with 2% sodium
thiosulfate solution (60 mL), water (1 00 mL), brine (100 mL) and dried over Na;SOy.
Concentration of the organic layer provided 5-benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-’
5H-isothiazolo[5,4-d]pyrimidin-4-one (1.61 g, 99%) as white crystalline solid. Having the
following properties m/z 392, 394 (MH"), 'H NMR (300 MHz) § 0.54 (d, 3H), 1.11 (d, 3H), 2.62-
2.76 (m, [H), 2.83 (s, 3H), 4.42 (d, 1H), 4.80 (d, 1H), 6.22 (d, 1H), 7.12-7.42 (m, 5H).
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15

an off-white crystalline solid. Having the follow ng
properties "H NWVR (300 MHz) 5 1.04 (d, 6H), 2.18-2.32
W@ 20608627 2. 46 (d, 2H), 2.53 (s, 3H), 9.87 (bspPCWHB2003003202

WD 2006/ 018627 PCT/ GB2005/ 003202 -35- METHOD 13
3- Met hyl - 5- ( 3- net hyl - but yryl am no) -i sot hi azol e- 4- car bo
xylic acid am de To a solution of
N- (4- cyano- 3- net hyl -i sot hi azol - 5-yl ) - 3- net hyl - but yr ani
ide (method 12) (8 g, 35.8 18 ) in 30% aqueous
NHACH (200 nli), was added dropw se 100 nL of hydrogen

METIPOPElgaxi de at r.t. After the conpletion of the
additron the reaction mxture was stirred at 60 C |
ovBerfo wing qompoppd e weressnthegzedisreringe Methpd &6 starting from 5-(3-

ron SAERIERLARGE, 2y TS, S GREDLE VAo 0t 50

Method 3P moomgmmpmmc Fayer as —dri 6d (RBZSOA) and—Tams
concentirated to obtain

16a3- nmet hy I@G—Bﬁ}nmﬂhyéthyibprypw-érfurtb)orb—bemztyil)a&miedayzl—SH- 410,412
car boxyl.i c. aci.d 71 %9 as a light yellow +
sol i d. P&Qﬂ“ﬁé‘ﬂf)% flﬁﬂyflgwhﬁ “Broperties 1H 10 NVR (300 | MH)

VHZ) 103 (d, ofAy, Z2.2& (m 1If), Z.43 (d, ZfA), Z.069
(s, 3H), 5.98 (bs, 2H), 11.77 (bs, 1 H. METHOD 14
METHO®obut yl - 3- met hyl -5 H-i sot hi azol o

6-( l-gsz;g@t;4 g'q-Jd

Xyt & s@ﬁggn @m—@gnz%[r%t(h%oéé)’? ﬁl@thygpr(%?l)me}hy‘f‘@ﬂ 1soth1azolo[5 4-

suspen and fhen was heat ed
d)pytimididg- cmef(metlﬁid 1i6M (016 gpt .62 sunel) ireadiydraus THEF §2 & tndu) ssodium azide

053039 e PR BL el R BN s o . T

TLC e R Rlﬁldsh@{?vg@ﬂ{eccolnﬁ}a\l@é SiswBscaranas bEthe WdrindBYoBiide. ((hPeaction mixture
m.), brine (100 nlL) and concentrated to et t he crude

m@imto \wh iveiter W0 amda@xtmtqdfw@uE@AW ¥dI0q maL). The organic layer
h
was \&%shgﬁi Wéwt t&@@é H{{ﬁ | Leﬁ(qag rnLit :,]aglg gg%é pr%ﬁ% ItCnoncgﬁ([%rtllgﬁ of the

‘orgarfit St PdSided @ elede product which was purified by column (sﬂlca gel)

6-i sobutyl - 3-net hyl - 5H-i sot hi azol o[ 5,.4-d] pyri m di n- 4-
chrompatographyp uging 389 EthlAcip hekanesas p]éle@td@d@late ﬁg\]”aﬁgiot%@ethyl propyl) -5-

benzglg%b%m#gﬂs%ﬂ%{zégﬁf é Wd&%@%nﬁ@jg% 194%5) ﬁ&lgng solid.

Havibg BRrfaMbwhigl ;ﬁ?ﬁaﬂﬁ%ﬁ mi3- gﬁsmw ‘51 NMECHG@IMHQ} §0.57 (d, 3H), 1.07 (d,

3H), %_s.o?e%g%{j ir% )a@%r{wa?@ﬁp TR 6 505 (B, THDF 39 sAEs 1370 (m, SH).
ne net ho

METHOD 17a

The following compounds were synthesized according to Method 17 starting from 6-(1-

bromo-2-methyl-propyl)-5-(3-fluoro-benzyl)-3-methyl-SH-isothiazolo[5,4-d]pyrimidin-4-one
(Method 16a): '

| Method # | Compound Name m/z

17a 6-(1-Azido-2-methyl-propyl)-5-(3- ﬂuoro-benzyl) -3-methyl-5H- 373
isothiazolo[5,4-d]pyrimidin-4-one | (MHD
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25

(1.31 g, 5.8 mol) in 20 nL of anhydrous DWVF was added

1.38 g (10 nunol) of anhydrous K2CO3 foll owed by
whewspisehtr oni de (1.18 g, 6.9 mmol )’ and t he m XPUT/EBAAS/003202

stirred at room 30 tenperature overnight. The TLC of

the reaction m xture showed the conpl ete di sappear ance

of WD 2006/ 018627 PCT/ GB2005/ 003202 -36 the SM The

reaction mxture was poured into ice-cold water and

extracted with Et OAc (3X 100-3Bt). The conbi ned

extracts were washed with water (100 nL), brine (100

METHOD dgi ed (Na2SO4) and concentrated. The TLC and the

H NMR showed t he resence of tvvo products N
6-(1Amino-2-grthvioropyil )y S-henayl-3 rmethyk $H-1s0tl 4 one

of 1¢ a%ohu%ﬁo;f% h%%ﬁé‘@t-%!g{e%aﬁ??@ Aob & Wl 51% lsot&%zolo[s 4

d]pylnlﬁxalmeﬁsonéﬁwhtdd/l?)ﬁ({)ﬁsg) hutlylhnﬁi)ﬂﬁtrﬂiaﬂharﬁl‘%?O mL) was added 5% Pd/C
. othlazlo[5 dpyrlmd|n4one was isol ated as
(20 /wiw - >@P§ eafF?L} SOFpEF (3. Hrigd aypben anginasgher R and the progress

of thfe%%cﬁéﬁ Nehs B{o?ggfetd' ,M'En‘%ger;’ﬁ‘% §i S}MCC of Elk gﬁ%«f&gﬁ)rml the reaction |

nnxtﬁreS@as(ﬁ;l;tel SH)hrowgh3®lifesgnd2yshed with F2038. Cnmceﬁht)zhonldif the filtrate

provgégg% %gl%f)g, e foig?gr\% %—é@%gg%ﬁj ﬁgﬂ)t nt . Sli%z eg]pyrmndm 4-one

as a ﬁhé‘l&’(‘)lﬁ@h@@)r@fﬁ%m)\las @t&@ as such in the next reaction with out further purification.
5- ( 3- Fl uoro- benzyl) - 6-i sobut yl - 3- net hyl - 5H 332

Hav@gfﬂnmf@rllgw@rrgzmpentlg@mm FHPAMILD, 4- d] pyri mi di n-4-one
~ (MH) bromde METHOD 16 '
5- Benzyl - 6- (1- br ono- 2- et hyl - propyl ) - 3- net
MEDHIOIP 84 sot hi azol 015 4-dl pyrim di n-4-one 15 To a
sol ution of ) _ . '
5- BeagHlovgng sebpauids serptvaiesigpl pecording soMsi®dd Satasting from 6-(1-

azidg'jz%& 121’—@5619-(5?-@2@802 -i]oC)anﬁc)l d%te%zyl Irf s%ﬁﬁ%%%oetgg cﬁg}qutrlrjuram 4-one

(Metholi uva)on of the bromine (1.32 g, 8.4 innpl) in acetic

acid (10 ) \Aas_ad.d.e.d_d.r_o.pws.e_oue.r_a period of 20
Mephadi# es| Cwoueéé‘{ar@m mxture was sti rred at that m/z

R SR e R A G M R e B

di sappejajsgineeoRis mﬂp}ggmgm apRgdeonly the product. The | (MHY

reaction mxiure was poured into jce water and

extracted with EtOAc (3 X 60 nL,) and the organic
ME wer e conbi ned and washed with 2% sodi um
fate solution (60 n.), water (100 niL), brine

{2-[1-1828 e i) - 3atﬁgthqr h-%%ioglvﬁﬁllﬁ@%ﬁ%hlaz%m:? gnf) b @thRth-05 N NGhethyl-

organlc layer prOV|ded
; Avdthd Bei te aropyl ) - 3- met hyl

V\,h}_trl? E%t&l? lgriz §# ﬁ 811'%164 péﬁetﬁa\%rﬂ%}/ }-g-g)enéyjl 3-meﬁ’1‘yl g%%)cotﬁlazo lo[5,4-

d]pyrimidin-4-one (method 18) (1.1 g, 3.35 mmol) and molecular sieves (4 A, 20 g) in DCM was

added the solution of (2-oxo-ethyl)-carbamic acid tert-butyl ester (0.53 g, 3.35 mmol). The
resulting reaction mixture was stirred at rt for 7 h. After addition of AcOH (2 drops), sodium
triacetoxy borohydride (0.71 g, 3.35 mmol) was added. The reaction mixture was stirred
overnight at rt. It was filtered through a pad of celite and celite cake was washed with DCM. The
filtrate was washed with sat. NaHCOj3 (15 ml) and org. layer was separated. Aq. layer was re-
extracted with DCM (100 mL). The combined org. layers were dried over MgS04, filtered and
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25 follow ng properties nz/z 392, 394 (M+), '"H NWR
(300 MHz) 5 0.54 (d, 3H), 1.11 (d, 3H), 2.62- 2.76 (m
wakfos/o,e88 (s, 3H), 4.42 (d, 1H), 4.80 (d, 1H)PCBGB2005/003202

(d, 1H), 7.12-7.42 (m 5H). W 2006/ 018627

PCT/ GB2005/ 003202 -37- METHOD 16a The fol |l ow ng

conpounds were synt hesi zed according to Method 16

starting from 5-(3-

fl uoro-benzyl)-6-isobutyl-3-n®hyl -5Hi sot hi azol o[ 5, 4-

d] pyri m di n-4-one (Method 15a): Method # Conpound
conc%l@t?ﬁed‘fn@a@@@to yield ﬁ [1-(5-Be I- 3-methyl 4-0x0-4,5-dihydro- 1soth1azolo[5 4-

Brono-2-neth) 11| -propyl )=5-(3-Tl uoro-benzyl) - 3- net

d]pyn;d1d15+6ry14r2ememtzpr0psb:mmfd 3} feBrhamdq psid fami-biathil eptash e S0 g, white

foan‘@ MFEQ 9&2?%8105 % Vi{%ﬁse%%lbw ﬁte% I-Baev&uy heéol n%w%lpr@:ﬁ_rﬁl 6711/" 472 (MH ).
iazolo [5,4-d]pyrimdin-4-one To a solution of
5- benzyl - 6 (1 br ono- 2- met hyl - propyl ) - 3- net hyl -5H-i sot h
b d] pyri ni di n-4-one (nethod 16) (0.6 g, 1.52
' \4 0. 65
g??&%b:l}f&% ?%]é/o Ol{ﬁlgp L)v 1é: qaé;ﬁ%ﬁﬁba auc%%:ihym I@I%H}%ﬁ 19(

reed at

the complete disanpearance of the starting

Mebiyd% tQARpSUMI Rai@r 1 hour. The 10 TLC of {hezRM{SM
|__showe

19abr oni de&3-{TH8- (Baauwnomnm%unahymfmmw-ed i M504 cd (3-oxo-propyl)-

wat er andetr K ML) .
The or églh‘/ déo'llg&‘rl'é?ml@\lg \%ﬁ 41%1 §'€1( é% htbamic acid
brine |( %l%ﬁloa-ﬁﬁoﬂm @&b&rﬁi@%@%ﬂ-lﬁ%ﬂ%@t@? ration C‘;;cert-butyl ester

the qgrganic |ayer provided the crude produg¢t whig
was erl f| ed by col urm (silica geI ) chr ormag ogr aphyand Method 18a

19%°'( '1'”621' JAI@% 'F"CA déf-? 4,§5<ﬁfydrol oTsotaks (3-ox0-propyl)-
?8”?6'6 1?(%5&3&((%2([5 @Hﬂﬁy%%lﬂ‘lha@?i)@_[ -Re P'!i] pyr IH[an di(lﬂﬂ-f’ QnR@rbamic acid
. as a | ow nel viln g
f ol I ovfipiepydromei-pras nparbasis aRHeLbUIERR (300 Migyrtgutyl ester
0.57 (|d, 3H, 1.07 (d, 3H), 2.50-2.74 (m.|1H), 2.98,\r o 4 1¢

(s, 3H), 3.71 (d, 1H), 5.05 (d, 1H), -5.78 (d, 1H),

7.12-7.40 (m 5SH). MITHOD 1/a 20 The tollow ng
conmpounds were synt hesi zed according to Method 17

Jﬂ@ﬂlﬂlg from 6- (1-
S t T%&—I-lscﬂhlazoloﬁ 4-

d]DVNBIlJT&le ﬁl@npound Nams n12 17a

&1 Azi do- 2- net hyl - propyl) 5-(3-fluoro-benzyl)
y| Tgsolign of i timipeopehyl-pppyi kel &H@H@/lémyﬂnazoloﬁ 4-

d]pyrimidin-4-one (method 18) (1.6 g, 4.88 mmol) in anhydrous DMF (20 mL), 2-(2-bromo-
ethyl)-[1 3]d10xolane (0.88 g, 4.88 mmol) was added and the resulting solution was heated at

70 °C for 2 h. The reaction mixture was cooled, dlluted with water and extracted with EtOAc (3 X
60 mL). The combined orgamc extracts were dried (Na»SO4) and concentrated to provide the
crude product (2 g), which was used as such in the next reaction. Having the following properties
m/z 429 (MHY); "TH-NMR (300 MHz) & 0.88 (d, 3H), 0.96 (d, 3H), 1.54-1.62 (m, 2H), 1.86-2.05
(m, 2H), 2.18 (bs, 1H), 2.38-2.46 (m, 1H), 2.84 (s, 3H), 3.57 (d, 1H), 3.74-3.94 (m, 4H), 4.78 (t,
1H), 4.99 (d, 1H), 5.85 (d, 1H), 7.15-7.38 (m, SH).
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WD 2006/ 018627 PCT/ GB2005/ 003202 -38- METHOD 1S

6- (1- Am no- 2- net hyl - propyl ) - 5-benzy | -3 -net hyl -
woRiosotdseazol o [ 5, 4-dl pyrim di n-4-one To a sol BCT/GB2@6/003202

6- (1-azi do- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i sot |

uazol o[ 5, 4- d] pyri m din-4-one (method 17) (0.5 g, 1.41

mol ) in nethanol (20 nl) was added 5% Pd/ C 5 (20% by

wt.) and the resulting m xture was stirred at r.t. in

an at nosphere of H2 and the prdgress of the reaction

was nmonitored by M5. After the di sappearance of the
METEHODI20g material the reaction mxture was filtered

hr ough cel it and washed with Et OAc. Concentration of
{2- S- -3¢Iae 24.2-dihydro- isothiazolo[5.4-d]pyrimidin-6-y1)-2-methyl-
O E ;= 3 {TE 5H i soth
% Ot Pé/ ter The

or Touciolvius ctfs{ée[la(§ Uyl meﬂiye4mt4 selmytdr@rsbmlazlm(qau-

dlpy;s?%tsgf B w5 Py Wj’ﬂ? it et Qe B SRbRteigmethod 19) (1.50
g, 3580 %‘H&ﬂz qﬁIfE\W{(f ¥n§ @ﬁﬁ‘h&l?gl @ﬁ@%r@b rlll&) & 6%E%ge}m§ogen atmosphere

start

was addadion %-lmminmﬂp-mhmw bl)leﬁdc{ @- 14y arsombenzy I0H G (&) ). 'fﬁd reaction
[ [ |-4 one 15 (Method 17a

. -isothiazol
MIX{gEg W@ﬁreﬁ 5trﬁ dp %gﬁée e dptegt. The reaction mixture was treated with sat.
Na}ﬁ{@%@@ﬁ'}gg ol'h%l s%trﬁ %/91{ \QFSY ée}i xg.jegfléﬁ[i lr’%‘ljég%cﬂi g&ﬂ%ﬁér)m?%t(ﬁacted with

CHCl\]/E(I‘lH@]’nED The combined org. layers were dried over MgSO4, filtered and concentrated in

vaculoéo &16&% g% Eﬁrﬁ%dlé?ng[rs éltgylﬁ%gg@ﬁ% (ill(yjdr%ylggtgla[zglgf-h-ll %]pyrmud1n—6 -yh)-
_-m%ﬂpmlpngﬂg%eﬁwéﬂehzw DA f-e B (dedrBArhicRi b 8RR est80(1.10 ¢, 69%

a ure of
overgll yeldminin3 % @dHRY | - pr opy! ) - 5- benzyl - 3- met hyl - 5Hi sot h
iazol o[ 5,4- d]lpyrimdin-4-one (nethod 1 S) (1.1 g,
3.35 mmol ). and nol ecul ar sieves (4 A, 20 g) in DCM
MEYH®ODSJdedihhe sol ution of (2-oxo-ethyl)-carbainic
acid tert-butyl ester (0.53 g, 3.35 nunol The
redbe fql}?gvm%a@pp@nﬂdm\ww@tlmge@@mor@dbm hoﬁ&l 7 h.

T T T A S LW - AR S T

reacti pn mxture was stirred 25 overnjght af rt. It |aeent
was filtered through a pad of celite and celite cake -

21anas wab k2d{ W 1-63-Bobto-Téreyl)3-iethal-6- wab63@shENethddh | 4-methyl-

: . apd o 5 — d. _
Caver e Bk A vow ( 100] T TR A benzoy!
combi nedjFithidinaoN - Meme1-HropeH -@uer MySO4, | fil tered cyioride

and methyl-benzoyl)-amino]-propyl }-carbamic
acid tert-butyl ester
21b {2-[[1-(5-Benzyl-3-methyl-4-0x0-4,5- 654, | Method | 4-bromo-
| dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)- | 656 19 ‘ benzoyl |

2-methyl-propyl]-(4-bromo-benzoyl)- (MH") chloride
aminoJ-ethyl}-carbamic acid tert-butyl '

| ester




WO 200
vacuo

W@ 2006015627 Benzyl

[5, 4-

d] pyri
c acid

6/ 018627 PCT/ GB2005/ 003202
to yield
- 3- net hyl

m di n- 6-yl ) -2-nmet hy
tert-butyl ester

foam). The

crude product was used in next step. Having the
follow ng properties nz/z 47241 (vH+) .
19a-19b The foll owi ng conpounds were synthesi zed

5

METHCDS

-39 concentrated in
- 4- 0X0- 4, 5- di hydr o- i sPCTGB2@5003202

- propyl am no] - et hyl ) - car bam
(1.50 g, white

MethodGf
M 19a

504 (3

| O8mpeuMENa@sk 19:
(3-{ 1-[5-(3-Fluoro-benzyl)-3-n

- 0X0- propyl)

Met hod # Conpaund
et hyl

Nevie ' z

-14- oxo- 4,

| Acylating
3 -
agent

UI Ilyul
(MH)
acid t

21c

19b {3-[I

(3- oxg-
i sot hi
car bani
tert-h

METHOD 20

O R ERel o By TR IS} pr o
edlhyctwllydﬂnq%lsg 4- @{ﬂynﬁﬁ&i}‘l% -e5t ar(

(5 Benz 1 0XO0- 4
-pmepyl propyl 1-(3-fluoro-4-methyl-
1c 3’013 e%

quméo lg do-l(; lmC%llg]ampr opy

] - 4
¢
5 di hy
et hyl -

clar banl
Lgm@hﬁﬁﬁer tert butyl ester and Methg

q Nﬁ;hod 1
dro- 486

(1 v1iH+)
ic acid
d 18

3-fluoro-4-
Behethyl-
benzoyl
chloride

21d5- Benz
yl - praop
dlpyr|
6- (1- amnd
uazol g
nmol )
et hyl)
and th

y{3-B1{(1-Hepzyli3-glethdrorant.2- y|

P35 S8R Yo B LSO LALBRAL0h S

i-RRthad -GPflegyid-mbthpenzy| -
[5,4- d pyﬂryly]m d|n 4- one (et hod

|b¢nawﬂgraﬁm oy 1 -serbagnye acpd ( 2-

tQtB% 1.0XP ol ane (0.88 g, 4.88 n
eres tlnq sol uti on was heat ed

- et an
gy

3-nmet h

18

br ono-
mol ) was added

at

i Method- m
19b

yl -5H1i s
) (

70 C for 2

B ffluoro-4-
methyl-

Dbénzoyl

1.6 g, 4|88

chloride

h.

21eThe re
and ex
or gani
to pro
such in
proper
(d, 3H
(m 2H

a3 [[MSm@nmraanmsylmoeqs d| | u

tracted with (3 x

cdlbxdrpa@q@amﬂé ‘&F‘ipéfam{lmzﬁswj
- fRub D Dol IR BERARZoE O,
t drgifio) psjpgl‘4®9be(mﬂcl-a}c1,d téﬂﬁ—bwym ( 3
), 0. 96 (d, 3H), 1.54-1.62 (m
oestez 18 (bs, 1H), 2.38-2.46 (in

terd, Wi
ghb'cl
e ED
00 MHz
2H),

1

tMethatier
he conbi
nc@nt r at
was used
aw ng

) 6 0.88
1. 86-2. 05

H,| 2.84 (s

4-bromo-

hed
hgenzoyl

8Foride

2113
lf4 99

2006/ 0

—~

i{gE‘JBeéE%ISJ ?15{1%4; -Xo-4 91 4H),

7.15-7. 38
MBWORWl@EGW-ﬁWﬁMdln -6-y1)-

2-methyl-propyl]-N-(2-[1,3]dioxolan-2-yl-
ethyl)-4-methyl-benzamide

5&7/8
(m 5
(MH")

( H)
»%4 ethod "o
20

4-methyl-
benzoyl

éhloride

9
oQ

N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-
2-methyl-propyl}-4-bromo-N-(2-
[1,3]dioxolan-2-yl-ethyl)-benzamide

| 611,

613

(MH")

Method
20

4-bromo-
benzoyl

chloride

N-[1-(5-Benzyl-3-methyl-4-ox0-4,5-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-
2-methyl-propyl]-N-(2-[1,3]dioxolan-2-yl-
ethyl)-3-fluoro-4-methyl-benzamide

565

| (MH")

Method
20

3-fluoro-4-
methyl- -
benzoyl
chloride
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-40- METHOD 21 2-[]
1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4
w0 diopprserudi n- 6-yl ) - 2- net hyl - PCT/GB2005/003202

propyl | - (4-met hyl - benzoyl ) - am no] -ethyl /-carbam c
acid tert-butyl ester To a solution of
{2-[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o
[5,4 5 d] pyrimdin-6-yl)-2-nethyl-propyl am no] - et hyl }
-carbamc acid tert-butyl estd2-(nethod 19) (1.50 g,
3.20 mmol ), DIEA (0.75 g, 5.8 mmol) in CHC13 (30 nL)

MEBHD2¢ under nitrogen atnosphere was added a

1soI ution_of t_lt ol uoyI chI or| de (O 749

' 4b1c%%otN- _gk(; ' Ing : rt The reactl on mxture was

(50 nil). The organic |ayer
wadl- He@alBatz@IBammilﬂlhbom@;éecﬂxhycﬂra&{@cmﬁ\a@@lo[%-d}ﬁyﬁ'mﬁﬂ@l%-yl) -2-methyl-

. nmbi ned
propy i b0 %‘C@ﬁé@ﬁmﬁ 2rdiboaREe rted Ti8) (U heubs mmob) was
' dlss{{lg %/??O%EL §e %goé)l acgtl Ct1?1 aJ|ld : eg)(zléltl ngv a& hﬁ Crl %t EIgOSO Elra?zl%)lThe reaction

mlxtofeSwa{b-mbbp:yihn afdl ide-Hathyhnd neutralized slowly by the addltlon of solid NaHCOj; until
met hyl - PropyIJ (4- et hyl - benzo -am no

pHE dhf Buftiobtapeaniaie vageyFacsed wih DLMES &, 10890k ﬁ”\h@ fampined organic
1aye1¥ O\ﬁsqf}ashm %itR Blnd ijL%d\@ %?g@?z 30 g: @aﬁbegﬁﬁ%ont %f the DCM layer

owm ng conpounds were synt accor
providetihgetll@d: fodvk  hgdritleGoelppamtit Nasresadiaz sGM it aéxtreaction. m/z 567,
t 21a {3-[{1-[5-(3-Fluoro-benzyl)-3-nethyl-4- 622
569 @gﬁﬁ)od 4- met hyl oxo-4, 5-di hydro-i sot hi azol o[ 5, 4- (MH)
19a benzoyl d]pyrimdin-6-yl]-2-nethyl-propyl}-(4-
chloride nmethyl-benzoyl)-am no]-propyl}-carbamc

M_BHQMMt yl ester 21b

Lo R S ie TRk aits e fecdiaids rvbiaaad, | -

Megﬁﬁgv @(gﬂlg&ydngmrget nyT - pr opyT | - ( 4- br ono- Denzoq.[iJ SM
chloride. amno]l-ethyll-carbanic acid tert ut vl

22aest e r \WO[ 2ODBEOABG 2T REIFAGRECNS/ 003202 -41 | 503 Method
dihydroisothiazolo[5 ;4-d]pyrimidin-6-yl)-2-methyl- , (MH" | 21f
propylj -4-methyl-N-(3-ox0-propyl)-benzamide |

22b N-[1-(5-Benzyl-3-methyl-4-ox0-4,5- - 521 Method
dihydroisothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl- (MH") |21h

propyl]-3-fluoro-4-methyl-N-(3-oxo-propyl)-benzamide

METHOD 23

3-Methyl-5-(3-methyl-butyryl)-isoxazole-4-carboxvlic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (10 g, 70 mmol) in 25
m] of isovaleric anhydride was stirred at 110-145°C for 1h. The brown solution was diluted with -
hexane (500 inl) and cooled down. The precipitated gum was separated from the mixture and
washedﬁ with hexane, dried in vacuo. 3-Methyl-5-(3-methyl-butyryl)-isoxazole-4-carboxylic acid

amide was obtained as a yellow gum. Further used without purification in method 24.
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Met hod # Conpound Nanme mz SM Acyl ating agent 21c
{2-[[1-(5-Benzyl - 3- net hyl - 4- oxo-4, 5- 608 Mt hod
w@2dob0e8607 4 di hydr o-i sot hi azol o[ 5, 4-d] pyri m di PEBGBR)05/003202

(MN 19 net hyl - 2-nethyl -propyl]-(3-fluoro-4-nethyl -

benzoyl benzoyl)-am no]-ethyl }-carbamc acid tert-

chloride butyl ester 21d ,

{3-[[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5- 622 Mt hod

3-f1 uoro-4- di hydro-i sot hi azoH3F5, 4-d] pyri ni di n-6-yl)-

(M#) 19b et hyl - 2-nmet hyl - propyl ]-(3-fluoro-4-nethyl -
METHOY4 benzoyl ) - an1no] propyl} carbam c acid

b

€ 668, Met hod

4- r - _ I

© iy i e AL By s
(methdd2}) (©hlitoniodd) Vlalﬂi mda] 5 006 PHINJOHegvzamsibjeated tb microwave irradiation

at 14&?{3 ]_for( g(fr%é\} '?5(% regulltlxgg ﬁg}ptlgrn 528 cgrolgd with 20 )ie badly and the pH was adjusted
hi I
to 1% \R‘ﬁtx labfﬁcegg%tg%l) ; 195 lﬁesn%:l y%g?%[ﬁ wagﬂxe?ié\w[ﬂwge? il dver vacuum at
40°Gd®'€rxﬁ)1|ghn 6dsyButylehhethytl €5 H-édolwytgle (45 M]plyyihmbamzam @Gea) 24y obtalned as
5- Be n%ldﬁ_og met hyl - 4- oxo-4, 5- 611, Meth

od
awhate@%qﬁé?/ﬁm bt\*«%aﬂﬁpﬁ m}n@[the follgppye pivpaitiss evg12p8 (MH"), 'H NMR

OMEPAFRTEE I | e P 2 R g et haras Galf

N-[ 1- (5- Benzyl - 3 nethyl 4- oxo 4,5 565 Method
_ f 0- 4-
ME -isotliiazolo[5, 4-d]pyrimdin-6-yl)- (M) 20
5-(3 -Wﬁd?bf]bengvm@lﬁb%hfv@faorﬁéftllﬂ I- N1l 8oxazdio B A @ ein@Bim2s -Yhe
benzoyl ethyl)-3-1Tuoro-4- et hyl - benzam de chlori de
Wm&’mm&@i‘ﬁ-m{bnﬁ@@@ﬁiy@éé@@gxazoloﬁ 4-d}pyrimidin-4-one (method 24)

(1.24 g, 6.0 mmol), 3-fluorobenzylbromide (1.13 g, 6.0 mmol), potassium carbonate (1.38 g, 10.0

mmol) in 20 ml DMF was stirred at room temperature for 2 days. The mixture was diluted with
water, extracfed with EtOAc (100 ml x 3), the combined organic phases were dried, concentrated,
purified by flash column chromatography (elute: hexane- EtOAc = 10:3). 5-(3-Fluoro-benzy1)-6-
isobutyI-B-methyl-SH-isoxazolo[S,4-d]pyrin1idin-4-one was obtained as white solid (1.0 g,3.17
mmol) (53%). Having the following properties m/z: 316 (MH™), lH-NMR (300 MHz) & : 0.96 (d,
6H), 2.27-2.41 (heptet, 1H), 2.59 (s, 3H), 2.65 (d, 2H), 5.37 (s, 2H), 6.80-7.05 (m, 3H), 7.30-7.40
(m, 1H). “

METHOD 26 _
6-(1 -B1'0n10¥2-met11y1-propyl)-S-( 3-fluoro-benzyl)-3-methyl-5H-isoxazolo[5.4-d]pyrimidin-4-one

A solution of 5-(3-fluoro-benzyl)-6-isobutyl-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-

- one (method 25) (1.0g, 3.17 mmol) and sodium acetate (1.0g, 12.1 mmol) in glacial acetic acid

(20 ml) was treated with a preformed bromine solution (1.0g bromine in 20 ml of glacial acetic
acid) (0.32 ml, 6.29 mmol). The mixture was stirred at 110-120°C for 1 day. Water .was added to
the mixture to which was subsequently added potassium carbonate and extracted with DCM (20

ml x 3), the combined organic phases were washed with water and dried, then concentrated to
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-42- METHOD 22 N-f1-(5-Benzyl - 3-net hyl - 4- oxo-4
5-di h)rdro-isothiazolol 5
wd2@bpoyseem di n- 6-yl ) - 2- et hyl - propyl | - PCT/GB2005/003202
4- br ono- N- ( 3- oxo- propyl ) - benzanm de N[ ,
1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
[5,4-d] pyrimdin-6-yl)-2- msthyl- 5
propyl]-4-bromo-N-(2-]1,
] di oxol an-2-yl -et hyl ) - benzam—éé -(method 21 g) (1.1 g,
1.8 nunol) was dissolved in 20 nL of 80% acetic acid
giveahelctuie pswalunt which wes phefitetly #8COQelGiet hexade hEtOA. 6-(1-Bromo-2-

el o 3 68 TP B8 ) TRethd Hr i oFeio] S Rt one was obtained
asa?@ltl(#]\ll %CM"dlsm The, H*f(g@?{%aﬁ%ﬂo :Eﬁrg‘ngg\r%lgngﬁﬁ ﬁ@f\ﬁés%}-%cx 396 (MHY,

=100 e conb
1H- mm@ndﬂzwtbmr(dm{x 100 (mHﬁacMc(ma{n) Qmmom 1H), 4.35 (d, 2H),
ncentration of th rovided a yel |l ow
452G 619 @ b 66187 Rtk 7 Rebngaal i sach i n the

next reaction. 771/z 567, 569 (M—|). METHODS 22a- 22b
The foll ow ng conmpounds were synthesized according to
MEVPHi0@722: Met hod # Conpound Nanme nmfz SM 22a
. : hI-4 oxo45 5 Met hod

- 1i0-k meth 0{544 d]pvr1m1dm4one

( th"s)usgélrfsmnm 2%1 lgrl)mo‘b Hﬁ%k@ﬂgr({}kyﬁf?%)w 19@8%(2;61) 7 1g1ethyl -5H-

|')-benzam de 2 N-[ 1- (5-Ben

_1sox&»lo] IS/blt-th]pyjrlmldm 4-one (method 26) (1 10g, 2.79 rnmol) and sodium azide (0.88g, 13.9

mmc((:ll\géci ﬁg/hb 1@ l:) (\)Alag gfﬁfrgctgt{@ g] fg;é?lh gtlﬂz kl@ tWha% added to the mixture
and @Qﬁ Qxﬁﬁc]‘?%&%t% 23} Q%O]réll) Te'_gaﬂgx:%ed roa%c 8%?385 wefe washed with

but'y -1soxazol &
brma@Odanihﬁﬁi éormemtram@amf purlﬁed by ISCO (Hexane- EtOAc). 6-(1-Azido-2-methyl-
asr7n ﬁ%rgs % e4c%rboxyllc acid am de (10

Pmpél) G -hieyeybenayiy3-m s oanahied Mﬁ%@md’eo%‘é’as obtained (0.98 g
2 f o o
...721%{11&61 (é?ﬂy &As alé&%%lﬁe%ggggga\l(@%hp}s 1&2&6 O%ﬁlrgécf AR YOO, 1H-NMR
(JOOMHGI) &l(l 89 &4 3g0M. W\@Gd §Hp,a:rél el 31,5 8-D 0t 1 HN, 8. 6@, 2H), 5.05 (d,

washed with hexane, In_vacug
TH).3- ety H)g %%ﬂ@éﬁﬁ‘yPW)Jt%?P?imséﬁézol e- 4- carboxylic

acid am de was obtained as a yellow gum Further used

wi thout purification in nethod 24. WD 2006/ 018627
MEPEOIEB2005/ 003202

6-(1-Amino-2-methyl-propyl)-5-(3-fluoro-benzyl)-3-methyl-5SH-isoxazolo[5.4-d [pyrimidin-4-one

A mixture of 6-(1-azido-2-methy1—pr0pyl)-5-(3-ﬂuoro—behzyl)—3-méthyl-SH-
isoxazolo[5,4-d]pyrimidin-4-one (method 27) (0.9g, 2.72 mmol), triphenylphosphine (0.78g, 3.0
mmol) in anhydrous toluene (20 ml) was stirred at 110°C for 3 hours. Excess amount of water

(50 pl) was added to the mixture and stirred at 60°C for 16 hours. The volatile solvent was

distilled off and the crude product was used in the next step without purification. Having the

following properties m/z: 331 (MH").
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-43- METHOD 24 6-1sobutyl -3-net hyl - 5H i soxazol of
5.4-dl pvrim di n-4-one A suspension of
W@200810I8627 5- ( 3- met hyl - but yryl ) -i soxazol e- 4- car PORGBR2@35/003202
acid amde (method 23) (split into 40 vials) in 3.5
m of 2N NaOH ag was subjected to m crowave
irradiation 5 at 140C for 20m n. The resulting
solution was cooled with an ice bath, and the pH was
adjusted to 1-3 with concentrdfed HClI. The solid was
filtered, washed with water, dried over vacuumat 40C
MEDWOmMRght . 6-1 sobut yl - 3- net hyl ,
-OH 1 soxazol 0[5 4- d] pyri'm di n-4- one (8 g) was obtained
{ bd S-(3rhly - 3rmatinl 5¢d psoxeenalS. 44 nvpimidings-yl]-2-

TH NWVR

v 51 £ 2.25 (s, 3H),
2 3\2n1(>dureiblﬂ)) ( 143211155—2( methjzl-@mopil) %Tﬂ@o%nzyl) 3-methyl-5H-
3- Fl uorq- benzyl )-6-is obutyl yl - 5H i soxazol of

soxgzo [é{ pyman%-ﬁm&{gle&%é(hg?gm. @fmmol) and (3-oxo-propyl)-carbamic
ac1d?e1jt-§ﬁt?%%§r)(§ O'(égg gﬁhmgﬁ' ih ?D@f@ ﬂg H}[l)E'Wﬁfﬁi g%?% %é%ﬂ* Sf %lrﬁpégiefor 1h at
roont feni@ragure6T Bemsoaliym tqw’e@s;;bmmhﬁh"rdac(ﬁdﬂ g, { thnd8, ¥?2 ed)0ard 1 drop of

acetie geh g e M o T B e e {RAT R Tperaae for 1 day.

The SAACHR0A LD b $ACa ﬁ;} %’trmcexthg)ﬁltrétg%v Eggpéeﬂﬁ?ted, dth crude mixture
organi ¢ phases V\Ere drie Cponcen trat eél puri %y

was phagéd bl SGm (dheoBrd dgraphye + 20%t-70%kens aie-3 (BLRAN.61 mmol (22%

vield Gl o Crek mT ot PSRN Sty b 9y et-Giwcip-golols 4-
d]py‘{ﬁﬁdiﬂtﬁ aan)elgle@x?f fpSfFanﬁﬁ(l)F FropnQathamie ddid té’H" Bﬁ’tli) ester as a white solid.

vin lowi'ng properties na/z:
Havinlgh folmmwﬁpeme@nmgs SV Y. 19BNMR (m mmz,) 8 :0.92 (d, 3H), 0.97 (d,

s, Gl a8 . e Bt Db 331 o2 38 o W 263 s 38D, 2.96-
3'1235@52@‘ (d; 1H). 2.62 (s, 3H), 2 58-2 703g 1H), 3,65 (d. 2H), )4_.%9_%‘,3%%),5.22 @,

met hyl - propyl) - [ uoro-benzy
1H),\A.8%(d; L Eda¥Bl 63 [(B, &Hoi,]7p§/lr-7n9(dmnlld9one 25, A solution
of

5- (3-fluoro-benzyl)-6-isobutyl -3-nethyl -5H i soxazol o[ 5
METHUﬁgyrl m di n- 4- one (met hod 25) (1.0g, 3.17 mmol)

Sodi um acet at e g 1 mol) in glacial acetic
[hH Hi(3-Flmorarbgnzyh<3 mcawi rbxm4 hd '

at Alsb@niba%@(jqn [3-(9&m01&\béralyl)vmmeﬂ@da%>do04 SIdEIQJdm-i%bidiz%lo[S 4-
whi ch_was subsequent|ly added potassi um car bonat e
d]pyatﬁudléyéryla@r@aﬂw Pwpmmm%‘op@wlmcasbael)w agihéerbbys] efét (method 29)

(300%9%1%[%{@5&3%3&@1" G 05 Ra 2 WIS cABHAS 88, 11016 o1, 1.6 eq)

coricent ra
followed by diisopropylethylamine (0.26g, 2.0 mmol). The mixture was stirred at 30-40°C for 1

day. The mixture was then diluted with DCM, washed with saturated sodium bicarbonate aq. The
organic phase was dried, filtered, and concentrated. The crude oil was purified by ISCO (solvent:
EtOAc -hexane) to give {3-[{1-[5-(3-Fluoro-benzyl)- w-methyl 4-0x0-4,5-dihydro-isoxazolo(5,4-
d]pyr1m1d1n-6-y1]-Z-methyl-propyl}-(4-methyl-benzoy1)-ammo]-propyl}-carbannc acid tert-butyl
ester as white solid (204mg, 0.34 mmol), (54% yield). Having the following properties: m/z: 606
(MH") and 1H-NMR (300 MHz) §: 0.36 (d, 3H), 0.96 (d, 3H), 1.43 (s, 9H), 1.39-1.48 (m, 1H),
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WO 2006/ 018627 PCT/ GB2005/ 003202 - 44 give the crude

product which was purified by 1SCO (el ute: hexane-
WER@60)8626- ( 1- Br onp- 2- PCT/GB2005/003202

nmet hyl - propyl ) - 5- (3-fl uor o- benzyl ) - 3- net hyl - 5H i soxazo

| o[ 5, 4-d] pyri m di n-4-one was obtained as a yellow gum

(1.1g, 2.79"qmvol) (88% . Having the follow ng

properties niz: 394, 396 (M#), 1H NWR (300 MHz) 5 :

0.61 (d, 3H), 1.14 (d, 3H), 2464 (s, 3H, 2.71-2.80

(m 1H), 4.35 (d, 2H), 5 4.52 (d, 1H), 6.13 (d, 1H),

2.396s,320)72.68 ( BH) 33—66 27753& A3 43(t, ABH), 4. (NEFRHOE) 2,30 (d, 1H), 5.72 (d,

do- opyl) 5- (3-fluoro-benzyl)-3-meth
1H>ﬁ55§ﬁfﬁ§bﬁa§%ﬁi ipyrl m di n-4-one A suspensi on of
6- (1- br ono- 2- et hyI propyl )-5-(3-fluoro-benzyl)-3-neth
yl -5H 10 i soxazol o[ 5, 4-d] pyri m di n-4-one (nethod 26)
METHOI®aL 2.79 nmol) and sodi um azi de (0.88g, 13.9
3. A U0 5e.) iqDI\/F( vaas stirred at 60C for
= ¥t he mixture and then

exfra agtedoM §d?ut%n%fph(>§pﬁsr>2&hmr)de 6’2’@31 9!‘!@ &rﬁﬁ@l) QhgabEs DMF (60

pases were washed with bri ne
mL) wﬁ@édﬂdrchvp\dlsandd therrefultent wutlm%&ddﬁédmpxﬁxmm 30 min to a

s g1 o S T a2 e 2 F9 200y 5 s T (4904mL) it the

tempé}a%hﬁal%me&ap@ec% 1RBEIAhP8E R 9B Glowkd 16 whgiM®koom temperature
979% as a colourless oil. Having the follow ng

and :nn'mde]\fbme@t lahd theB3aT 4 Malﬂ-}() °AHt MeRtheq J0OwhHE) stBnd Ouebfight in a

refnaqr&tors Q%tl f e%l)_q)r (9@ 1@5? (qfultecfuq)a y}_%lowlfgomﬂqych rﬂe ether layer was
decaﬁteg 2Tl76 1@§Jlﬁﬁ9 oid IC\I)as \A%sl%]d's%vgi%l l(um:s \Jvl't% ethlgﬁll_mlfgt_hggl m\éet:rhbecame

Ami no- 2= et hyl - propyl ) - 5- (3-fl uor o- benzyl)
cleary IThS pHy poxagtovasibssérvett pry DIGNI 8 G0 me)nmi wAs migrtamsky shiken with aqueous

SOdilg’}-l %%g‘?)z' d%,}légeg&é?y g%)p ra?gf)lr\? rﬁrfaa[(rﬁ Igrtl uoggs(ﬁgggrﬁ%g)aé%ﬂgee ?}qIEIGOHS layer
wasHe@- viaﬂ) DM A 00%8). Thé cobRbBRY bRHARNEY e wek: ited J/ilh water éoOO mL),

in anhdoustoluene(fo m) was stirred at
bring @00 MIoduies Segandronerntrefedvpgerorg®e drystalash lﬁdﬂ@dned product
was ErRPrgpe?Jl\gh‘g]éﬁi\@ ﬁ?}?&% sS I grfélejgreﬁ}tm(?l.f gag %}5{;}&66?{2&#{%275 hvegﬂf%) Having
the fONAGHAE hropReidSENVR G306 MEXES: It BPAWHNOYY (s, 3H), 4.23 (q, 2H), 6.83 (bs,
puri frcation. Havi ng the follow ng properties mz

1H), 39197((51%5) 13085 2006).018627 PCT/ GB2005/ 003202 - 45-
METHOD 29 (3-{ ‘
1-[5-(3-Fluoro-benzyl) - 3-net hyl - 4- oxo- 4, 5- di hydr o-i sox

MEBHOPED, 4-d] pyrim din-6-yl]-2-

3- Methvl isothiazole-4- carboxylic acid ethyl ester

To a solution of 3- armno-’)-tluofomwl but-2 -.en01c acid ethyl ester (method 31) (25.6 g,
147 mmol) in ethanol (300 nil), was added m-chloroperbenzoic acid (33.3 g, 77%, 149 mmol) in
ethanol (200 mL) dropwise with stirring at room temperature. After the completion of the
addition the reaction mixture was heated at 75 °C for 2 h after which the MS showed the
complete disappearance of the starting material. The reaction mixture was diluted with ether (500
mL) and the ethereal solution was washed with 0.1 M NaOH solution (3x500 mL) and once with
water (400 mL) dried (Na,SO4) and concentrated to get the pure product as light brown oil. Yield
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met hyl - propyl am nol - propyl )-carbam c acid tert-bu 1
ester A m xture of
WG 2(0d088s2N0- 2- net hyl - propyl ) - 5- (3-f | uor o- benzyP(F/8Brw@51003202
yl -SH 5 i soxazol o[ 5, 4-d] pyri m di n-4-one (nethod 28)
(0.89g, 2.72 mml) and (3-oxo-propyl)-carbamc acid
tert-butyl ester (1.0g, 6.0 nunol) in DCM (20 m) wth
dried 4AM5 was stirred for h at roomtenperature.
Then sodi um triacet oxybor ohydei’de (0.63g, 3 mmol, 1.2
eq) and 1 drop of acetic acid were added to the
23. 5rg qeeens)eHaaihe thfel fstlow engwRspétied: THNMIR (300 MIILNPET.A0 Wl 8H), 2.73 (s, 3H),
The m xture was filtered through a 2
507dér1tH)rﬂég(Qt 9.2¢(:dt8- was concentrated, the crude
m xture 10 was purlfled by 1 SCO (elute: EtOAc -hexane
= 30%- 70% to give 300 ng, 0.61 mmol (22% vyield for
MEZHOBBS) of (3-{
1-[5- (3 FI uor.o- benzyl ) - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sox

| 3-Mgthil-is 5P a@ple 4-carboxylic a01d

d] I%fd %‘I\R o8 3%hd 1%1' g?lthﬁ%l)fepé{ QH%EQ};HC%%% %flﬁpeééezrl I(r%%tﬁl?ﬁgb) (23.3 g,

icacid tert -buty er as a
136 frohdlpin TG (2 @peal.) apeounN2OHUEGSS ¢, Mﬂ‘P)mmﬂ,\l-hrNMR) B 00wMd?) was added

and %eglzlxifargr gz(a§ Fﬁme?_@t roq_m-;e};@eretiqu}_?ﬁr 1§|]:]) ThgT@@ GED t],ggre@ﬁtfon mixture ,
Sl]o"%é_d% tlzle (%gl’ﬁg%?ﬁ)sc%lsa%b%asr?%egg tl%eﬁ?t%‘fﬁ% rx(agé%ag"?lg r%%cﬁb%n( ﬂl}&%mas cooled in
an iqechathl#)d, acElif?ed (ochH S vbdng 651 B! (ad¢l tHeHesul BnBRixtu@3vasraxtracted with:

3 .31-.7.39 1H). NMETHOD 30 . .
ctheih 00 il i bz G Rk Mypphed. i vaces (gl brine (100
mL)l LoD aftd ddehirfied itdaut i 0 211 2dition of hexanes to the above mixture
met hyl - propyl | - (4-met h) 7| - benzoyl ) - am nol - propel ]-carb

resulied i@ the prcpepionuithe P@glluefs WAlcskUN@ﬁt filmedéff,(Bashed with hexanes and dried -
to pr%v[d? é%pl%elﬂ ductba% }wowd tYl'léid 1§’ DOX&9%) SHgvqu g‘xe foll g\%ﬁlc

ropeftiey! HNNIRO ¢ FDOWTHZ 25 T8y 31D 9 l(@irno} - propyl ) - car bam
P pIC acid ter% butyl)zester( (rIr—eEbthod( 'T'H) (300 ng, 0.61
nmmol )-in DCM (10 m ) was addedp- toI uoyI chl ori de

ME’fﬂI 1.0 mol, 1.6 eq) followed by

—d-n-@ggi' opyl et hyl am ne (0.26g, 2.0 nmol). The m xture

(3-Mwsatsy 1 9§dtliibasl-4a4]) -3 b4 4 tek-RbyIAWr The ni xture was
then diluted wth DCM washed wth saturated sodi um

bi ¢arsehdies ohg-metd-isgthigaslet-phbewe linasiddniedd 33) (14.8 g, 103 mmol)
in angyhllt E:g%zl(ﬁr@ ?ﬁ)f)etE%@ hle;ggﬁ g )%r ;11614? rrﬁ'm!e) Waea il Ifoﬂowed by the

drop{vi?ee[aﬁﬂirt{oﬁ-o(f )jrpiﬁbml}dphbsbhm&]é Iajld@ <m @,}éﬂ 0441{11@&12) aftd %&Hehnﬁﬁ@nnxture was
I N- 0- - e

|
heate % %@lfzﬂ?g,\?)engglﬁza@r yV¥1 nh%]r Lﬁrs(glﬁy/px}l Il@éiogm%q}@ d@@pm:arance of the starting
mateh%f t'[‘h@ '1‘53?6 fion R ﬁﬁxtﬁlre \Qacrs %&gk%dgf) $04th %rﬁ%er A atng é)%ﬂ:c{%ﬁﬁl ide cold water

[ ow n oper
(sooaﬂa) :me adddo)s myet wm ANtRc(ed Gath\itiadr (&1@1) 18B) &t} th3ldpmbined organic

leyer3 e O pbisS M GH ERR0R9 DU LReR), s 408 gnl<n>san]ﬂ§:aed Hags).

Conc(e%tra@é‘r') of t&z @tﬁexzslgglﬁlo(nrproélhad th3- cﬁ?de(ﬁrodu')c't'bwhléh Qs g)mlﬁed by column

chromatooraphy to get the pure product as light brown crystals. Yield 21.4 g (97%). Having the
following properties 'H NMR (300 MHz) & 1.53 (s, 9H), 2.40 (s, 3H), 6.50 (s, 1H), 8.66 (s, 1H).
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S
(@)

Il H, 6.05 (d, I H, 6.92-7.31 (m 9H). METHOD 31 .5
3- Am no- 2-t hi of ornyl -but-2-enoic acid ethyl ester To
w@roosoeseedl d sol uti on of phosphoryl chloride (POI/GB2005/003202
220 mmol ), anhydrous DMF (60 nl) was added dropw se
and the resulting solution was added dropw se during
30 mn to a stirred solution of the ethyl crotonate
(25.83 g, 200 mmol) in anhydrous THE (400 nlL) with the
tenperature maintained at 0 G83The resulting mxture
was allowed to warmto roomtenperature 10 and stirred
MEPNEOD3yht and then for 4 h at 30 C, it was then

al[Towed to stand overnight in a_refrigerator.

4-te Xy earbeityl 3-methylpgothiazoderp wcagpoxplicagid| | ow oi |
fr ' 3 : t A
TR B MEDLET SRR, el gper crenos 30

(21.4481t1i0b niriel) &t Aefy dtay aIHbEvareL) &l-g8rc, The @BbmIpriogiNetolution, 250
was di ssolved in DCM (800 nl) and was vigorously
mmad)rakesided dropadseenigs a psodd ofl hy Hhaorgestionunixiute Wagmirrsd et -78 °C for a

furthglg%/gra %gw%gg %gg/%ﬁ%eayﬁ?%\a \%af%gg?a]{ ant.de t%ﬁ ge%ggﬁt;ltggﬂ%gfuael?ol{%d to warm to
roon%%g%e}rﬁ@jrk AYEhTHVENR rdasHa WO wWal8dnch&P8 Mdding sddira@ NH4CI

_ , dried (Na2SO4) and concentrated to get
solutgmeangeextragied wiith etieh €300 anlnetndgho gerobinedietiier layera megreback extracted

. with \éw?@@%gb? g%ﬂ@%gr"ﬁgl%taq%&? %agér%t egrg Fgl’?iplgl\r%g %g(? acidified to pH 5 using

6M IDCPRAY dxitr@sted biitiNthel 3901 00HED. ). Che LodBinktl ethdHayeR. ke (fied (NayCOs)
3H), 4.23 (g, 2H), 6.83 (bs, | H), 10.9733 | H) .
and cppeggrafest to|giyg)the ppreneriengydt white powder. Yiel 11 g (39%). Having the

3= Met hyl -.i S0t hia20l.6 4 l ] CA th tar T ‘
follo TS oF AR NP P B gt 4 B by S48, T, 0.68 s,
1H).ethyl ester (nethod 31) (25.6 g, 147 mol) in ethanol

(300 niL), was added in-chl oroperbenzoic acid (33.3 g,

77% 149 nunol) in 25 ethanol (200 nL) dropwi se with

W kg at roomtenperature. After the conpletion of

MEf]'}Ilg%%@iti on the reaction m xture was heated at 75 C
4-Arhiab-32mbthgf-isethiadolec hrchtbex Mz sdidwed the conplete

di sappearance of the starting material: The reagtion
i %@f-@umceabwlaéalr\mﬂle&y#&oﬂv%-5-ﬁesb%ﬁléc ¢ (method 35) (11 g,

. sl ut:i M . Na '
45 o RGeS e RT3 1 U ) v
resul(iblg 918 wanstircies eodm atrepbratoregsteriiple. e ELOrsbdwed thescomplete
disa&@w ggxléfzf@zﬂ\ch? h’ge Vﬁegcéglggv/eg %@%@%X%@c} ?féi tthr1 é'esidue was triturated
with %ED{& 91\;_8 ng p?ic%ﬁtéa’fédi 18”rochibr¥¥3ak 3QQ fiMse o7 anlkt WAhEd with ether and

dried to provide the product asa light brown powder. Yield 8.2 g (100%). ‘Having tﬁe following

' properties: "H NMR (300 MHz, DMSO-ds) & 2.30 (s, 3H), 8.85 (bs, 3H).

METHOD 37

3-Methyl-5-propyl-isothiazolo[4.5-d][1.3]oxazin-7-one

To a solution of 4-amino-3-methyl-isothiazole-5-carboxylic acid (method 36) (2.91 g, 15
mmol) in pyridine (20 mL) at 0 °C, was added dropwise a solution of butyryl chloride (3.18 g, 30
mmol) in chloroform (30 mL). The reaction mixture was allowed to warm to room temperature

and stirred overnight. Chloroform (200 mL) was added to the reaction mixture followed by 2M
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5.07 (t, I H, 4.36 (g, 2H), 9.24 (s, | H. MTHOD 33
5 3-Met hyl -i sot hi azol e-4-carboxylic acid To a sol ution
wo@Ro0g/omsehyl - i sot hi azol e-4-carboxylic acid et hpCT/68@5/003202
(method 32) (23.3 g, 136 mmmol) in THE (200 ni)
aqueous NaOH (6.5 g, 162 nmmol, in 100 m of water) was
added and the m xture was stirred at roomtenperature
for 16 h. The TLC of the reaction m xture showed the
conpl et e di sappearance of the48tarting material. The
reaction m xture was cooled in 10 an ice bath and
HCl mmb et the nmlduSe was stgréii\/ﬂhléllhlamfom yeesHd ﬁmmter washed with 2M
re was extracted w.th ther (3 x 100_nmL)

HCI éWPemLP ayasers 10 md-) s (AEY) mlv}/aaélﬁéanwwe@la%lpm@wﬁcamn of the
t 0
thus{cﬂg?ala e clr&gedﬁéﬁﬂt ng»bldedcméglgr &g}%ﬁﬁgﬁ@ lt:g%f??h f?i Kahgd g (64%).
Haviililgxhdlfoﬁilowfuﬁgspibpﬁdes AHtNIB(RD(3€0 INIHE B8 1 0B (BHY, hlesqnn oduedt, 2H), 2.65 (s,
which was filtered off, washed with hexanes and dried
JH)at-o7§34t02H)de the pure product as a tan powder. Yield
39 (79%. Having the follow ng 15 properties: '"H
NI\/R (300 MHz) 6 2.39 (s, 3H), 8.98 (s, 1H). METHOD 34
METHQIBRY! - i sot hi azol - 4- yI )-carbamic acid tert-butyl
est er T?hc’il sol ut| 0 .

6-Benzyk; - 1t9R8 hod 33) |
PR e v T

was ket Erea 1 mdpmicsevaddlea pyoex tibe dig ba[zyfl phosher 954 aznde was added to
. -(28.6 .9, 104 mol) d the resulting m xt .
it T%@@@&ﬂ%@%fq i Hsglsrin GRRICEOFFRYF syiPesteer Hetil eDksavaen at 200 °C
for 2%)%1nC‘PH<pi\/f§ & tgé RAPRGAL AR e sﬁ{)wuf' Fheoft] flét@@ nﬁg&gﬁ%@!ﬁ the starting
he reaction m xture was coo to ro rature
matealablambuhe pcesemteof ileeprodhd paeit &@r286((BOD" Jm”lll)e redttenangxaoesvas diluted

witn S B e et BT A EHE T efhGatEioAc layers vere

Was}NﬁWWQt%p @i, Lanedl%ﬁlﬂ REndehB8telLThAMMs %thﬁ@d chRR %Q@uct was purified

Concentrat’ion of the ether solution provided the crude
by cpluouhehromathgrephynadsqateithd pare pyodsiot aﬁmwhxtmqiwlaf{@zjd apdhg (71%).

g S OB RS E . 2
3, (ﬁﬂp(tMﬁ)), 522k, 5)%)(35109#1)9(6 £38-731) m,81H0 (s, 1H),
8. 66 1H). "WD'2006/ 018627 PCT/ GB200! /OO 202 -48-
I\/ETH(D 35
METE QBUt oxycar bonyl am no- 3- net hyl -i sot hi azol e-5-carb
acid To a solution of
6-Behn3yln®t N¥toniss flopl BBOMe thy )b M=i6@hRasTb 04, e rinffin: Dby |

ester (method 34)
To a solution of 6-benzyl-3-methyl- S-propyl 6H-isothiazolo[4,5-d|pyrimidin-7-one

(method 38) (208 mg, 0.69 mmol) and sodium acetate (0.5 g, S mmol) in acetic acid (10 mL) at
100 °C, a solution of the bromine (0.232 g, 1.46 mmol) in acetic ac1d (20 mL) was added

dropwise over a period of 30 min. The reaction mixture was cooled after the addition and the

TLC (eluent 10% EtOAc in hexanes) and MS showed the complete disappearance of the SM and
only the product. The reaction mixture was poured into ice water and extracted with EtOAc (3 X
30 mL) and the organic layers were combined and washed with 2% sodium thiosulfate solution
(30 mL), water (50 mL), brine (50 mL) and dried (Na;SOy4). Concentration of the organic layer

provided the product and it was pure enough to.be used in the next step. Yield 260 mg (99%).
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(21.4 g, 100 mol ) in anhydrous THE (200 nL) at -78 C
LDA (139 nL, 1.8 Msolution, 250 5 mmvol) was added
wolc@pm®e7 over a period of 1 h. The reacti on nmP&L/GB2005/003202

was stirred at -78 Cfor a further 3 h after which
powdered dry ice was added and the reaction slowy
allowed to warmto roomtenperature overnight. The
reaction m xture was quenched by addi ng saturated
NH4CL solution and extractedSOth ether (3x100 ni)
and the conbi ned ether |ayers were back extracted

Haviotthe SoflothindNeropé®icé: SMLI0IRMZD0 Mig) &4 wequsﬂ)ayem 5&9(5{9 2H), 2.70 (s,
combi ned and acidified to pH 5 using

3H).ekeT dctidd 4ist(H, Bilhér25(dx1iab7 4037, 1 9Tlma —dﬁn’bﬁ ﬂé@B 9e(mhe>H)
| ayers were dried (Na2CO3) and concentrated to give
the pure acid as an off white powder. Yield 11 g

Alteke pridebi s Ihprephd baNRGRYRESHHieFR: | H NIR (300
~(bs, 1H), 9.68

(bs, 1 H). 15’ METHOD 36

MEiH’e'ﬂﬁno 3-met hyl -i sot hi azol e- 5-carboxylic acid

- But oxycar bonyl anmi no- 3- net hyl -i sot hi azol e-5-carb
2-(1 BthdAveetaglidbnt PRk odniddE (ﬁlﬂelmgwe%odmuie) was di SSO| ved

in 50 nL of 4M sol uti on of in 1, 4-di oxane

" el rl)fthaharﬂaq?@etaﬁeémlt>|9rfeol§,omalpp@lﬁtr%a§%0tg r7rie70rnak) ap@a}wal acetic
it ETRET LR B 1S RS Th e IANEE SAMRLRE o vigre

columar(@entlriat)ed tamaf whieh rae]sstdlaaomamdensdr wrad tpdte v THe redduien mixture was
oride salt s filtered

heardy ety FSRalbon b by e SR PSP R FREHPT Titure was about
fepd r I

I S o

reactiB@ad&incentZat8Din(asrotaBie vapordar tohrsmoBdhe 125- HVE['Eig%tBrXals and the

resi 38NV\?S g {rﬁ? btﬁ}ogjﬂalrc;ﬂy alcgflﬁ ll)oe|1n4d c%o e]d 11:1L :!dn ?geob)é 1Z IThe crysta?hzed product

was gg?ﬁ}l g@%\gaéﬂ% %gh 1%%}%3}1 aﬁcgpyr ?gl@ ﬁ{elp ?g%éne 6556' 19!851?&&%‘:1& 50°Cina

vacuaddﬁdandjveml\glﬁeo giekil- (Il—bﬂhnxpétlllyuﬁ@i’fewmaldiﬂcﬁhﬁmd:&(9(7 3 0184"@) as a golden

in chloroform e reaction m xt
yellwoagolﬁll [IHHR/\%?GI Al T M&&ﬂlk b%ﬁer]a%g Lz d862,st7i 24 2439.)].
overnight. Chloroform (200 nL) was added to the
reaction mxture followed by 2M WD 2006/ 018627
MEPBOIEB2005/ 003202 -49 HA (200 nL) and the m xture

- e stirred. The chl orof orm | ayer was further washed
@wémmm@g@;m@eé@ lierAasyeprgcediie) ne (100 ni)

ang. LR 8 AL MBI BYE (G 6Bl 19 PR, b |

obt é?% étg}gz pPe gﬁct p?low é 15 E 19§ re p?ﬂlgdgt%gmso}ved -
anhyldragistbehzemen(3 .4 dJ slight Wambidg ﬁacgur(s@)%ﬁ)d.ZO ml of triethylamine was added. The
mixture was mechanically stirred and hydrogen sulfide was bubbled into this solution for 2 h and
a solid formed. Then N, was bubbled through the reaction mixture for 40 min. The precipitated

solid was filtered off, washed with cold benzene (200 ml) and dried in a vacuum oven overnight

to isolate (2F)-2-cyano-3-ethoxybut-2-enethioamide (332 g, 88%) as light brown crystals.
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Havi ng the follow ng properties: 'H NWVR (300 MHz) 6
1.03 (t, 3H), 1.80-1.92 (m 2H), 2.65 (s, 5 3H), 2.76
W@ 20062627 METHOD 38 6- Benzyl -3 PCT/GB2005/003202

- met hyl - 5- propyl - 6Hi sot hi azol o [ 4, 5-dIl pyri m di n-7-one
3- Met hyl - 5- propyl -i sot hi azol o[ 4, 5-d] [1, 3] oxazi n-7-o0ne
(method 37) (200 ng, 1.02 mmol) 10 was taken in a 10
nmL m crowavabl e pyrex tube and benzyl amne (1 g, 9.34
mol) was added to it. The rédulting mxture was
heated in a m crowave synthesizer (CEM s Discoverer)

METHORQ C for 20 nin. The M5 of the reaction nixture

ance of e starting
NG e chataogm) "l“ﬁtévepm%‘iig‘f peak at 286
( m @- r3:§c§§*g%ﬂt-gle\%ﬂiﬁa&i§?%%£ﬂ%thbﬁ gﬁhw D, b%%cﬁﬂvas dissolved in

cte 2x3
7M sclatibn nédrnﬂoﬁléan heeylems] (69 &) Afkd svarsdued T ct\hrmatte”fhe reactlon mixture

brine, dried and concentrated. .The thus ohtajned cru
was GopeeieiedaRg AP as B SEUIAThirah POkt srg@ ’S'Lg? itg¥iae {2 3-amino-

2-cyan§8ﬁt§§-?n&ié\§ir%ﬁe%1 .@gi@é%ﬁés o‘M?J 801 M &lod Mﬁ% DMSO-dg)

'owm ng properties:
2.22 (‘SINBH}{S?O’ZBWHZDH)GSGQQBS (IH) B (bslma 1. @s(be.]rﬂ) 2H), 2. 68
(s, 3H), 2.74 (t, 2H), 5.42 (s, 2H), 7.10-7.19 (m
2H), 7. 28 7.39 (m 3H). 20 METHOD 39

MEﬁigpg%z/ -5-(1-brono- propyl)-3-net hyl -6Hi sot hi azol 014,

rimdin-7-one To a solution of

-Anﬁndi}énnﬂmlﬁsu&ea@lé 4@@1&’ yile-(Bkpringidtehpragasiuegg)4, 5- d] pyri ni

-7-one, (et ho 0.,69.mmol.) and sodju
2otk AFETRLLoRg § kA iR SapRi 2Ry CRR b8 g1 2. 0.78
mol) $n mRtBAbIULII9 %afada&pd@wme 700 08 A32%ghy o g ;mﬁ@hale b¥er a period of
acetic acid 0 nL) was added 25 dropw se over

30 nmemlfted t}wfco&fplemom of ﬂhfeaddetm the minfuge waestixees etté@l"@cfor 3 h after which

e TR Sl T e ot T ST b P e 0 300 m)

in a rbfagy §Mp@fh%1 BAlcYolkden pY RURLL. THB @r;rsmﬁeu%d’acxwdg ﬁltc‘ﬂ@& off and
poured into ice water and extracted with Et OAc (3

wash3@ with)isemopstt hobolg 200 ml) ayletredvie vecwsoni 3 a‘rmim@)atsﬂqemowde 5-

annn?gomﬁq_%h ]?jlfi%RT LA qtmli trxgenéog%’ ut b%@ﬁé@ﬁ% ))ellow crystallme solid. 'H

.NM%@?%&%N@@ \R/a"h% " §A7iCod @¥eSHB0 provided the

uct and it s puté enough tobe used in the next
step. Yield 260 ng (99% . WO 2006/018627
PCT/ GB2005/ 003202 -50 Having the follow ng
ME ies: '"HNM (300 MHz) 5 0.77 (t, 3H),
N- (4%}%90% ééth(/msot%@zol 2.y ﬁﬁathyl%rarﬁuﬁ&)al@matwé)pro&d&@)
d,” IH), ©6.25 (d, IH)y 7.10-7.19 (m (
SHIo a Ablgomaf §-amins: b@@ﬂhﬁlﬁstlmazomfépwbenmelm(@ﬁﬁmd 4) (105.6 g, 0.76

mol) sll’tl %§r1;1<51ng (%tml at J) §C isovaleryl chloride (100 g, 0.83 mol) in chloroform (300 ml)

was added dropwise. After the completion of the addition the reaction mixture was allowed to .

'Warr‘n to r.t. and stirred overnight. The TLC and the MS showed the complete disappearance of

the starting material and the reaction mixture was diluted with CHCl; (600 ml), washed with
water (200 ml), 2N HCI (600 ml), satd. NaHCO3 (200 ml), brine (200 ml) and dried over NapSOs.
Concentration of the CHCl; layer provided the crude product which was triturated from

DCM/hexanes (1/10) and filtered off to isolate N-(4-cyano-3-methyl-isothiazol-5-yl)-3-methyl-
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5 METHOD | 2-(1-Ethoxy-ethyjlidene)-malononitrile

(alternative procedure) Triethyl orthoacetate (1.6 L,
w@2000/0)862TRl ononitrile (500 g, 7.57 nol) and gPEL/GBR005/003202

acetic acid (25 m) were placed in a 5 1 RB flask

equi pped with a stirrer, thernonmeter and a Vigreux 10

colum (20 x 1 in.) on top of which a distillation

condenser was placed. The reaction m xture was heated

and et hyl al cohol began to di82fl when the tenperature

of the reaction m xture was about 85-90 C. After

butyRRGHE (13917, g, 3806 & @APEE @hiw erysfllikeoli@dBINDIR (BORNMHE) 5 1.04 (d, 6H),

reached 140 C. Then the reaction was concentrated in

2.182. 30tmar e 4p 6.2 0r 263 (5 Siby2 87 Kes, 1B boi | i ng
materials and the residue was stirred with isopropyl
al cohol (11) and cooled in an ice bath. The

METHYD 83| i zed product 15 was filtered off washed with

|sopropyl al cohol (,200_n11),, hexanes (600 n1)and dri ed
: 2 - A GaRpOX djagide (alternative procedure)

|
0 0 QT 505 S 1
(72 g;/B?Amnlol) (ﬁ@p% Ghesous NEGDH (271 L2488-43d80 djopwiseNET B@Dhdrogen
(3] ano- 3- et hoxybut - 2- enet hi oam de
pero:@&p @’g} 4 |1§, erp?pdf}@ébe fmperature of the reaction mixture rose to 60 °C. The

I int
adaifsd a1l A ko BB s S8 PERIRLpohfifon of he
reactign. §he ghactivamiktog wagwoteddh 1®m]hd2>®n rHClofastsldvelly dt @itk cooling till
s.added. The m xture S mschanlcally stirred and . .
the pﬁ-@aﬁ@a EACHRN PHRIHES Byl e @GRS S RTRducs e ﬁ%}ﬁfeﬂ@Pg glried in
vacullm@dn t@e&hd o E (36-[3"| @@%’)\IZFHWIUQWAS%‘;’(L&%E I\tlehg and
reactlon m Xt or 40 Frin. “The precipitated 25 sol |
extragtesl Wil $L@beesblvﬂrﬁ (34n6xs Hrératamit: h2eb¢}d01tmethze®ean(i 2p0camhbined organic

e\tra?%-:»)/erﬁ wgg]éerqgw@ \é'l%%g ;:%E&Sﬁlls nbrgl¥e:¢6ﬂl) gﬂm&(e‘é@ %8@ g%l concentrated.
The RSidub SR trilFRR Mﬂm%ex@&}%ﬂg/ﬁéﬁ@%kn additional 9.8 g of pure product.

PCT/ GB2005/ 003202 - 51-
Total pighd-F-4A §65820)3rmeBiylio-(2- reﬁbrlhlincmm:u@ln@hispémmteré}realboxyhc acid

amicB 97 R So0 488 57 B @aBror B ke S 285 Sem. sos o

2H),3elMtbenpf ammonia in et hanol (2.9 L) and stirred at
r.t. overnight. The reaction m xture 5 was
concentrated and the residue was crystallized from hot
ME 1. L) to provide (2E)-3-am no-

= but - 2- enet hi oam de (111.6 g, 89% as brown
6- Isdbﬁlv&&-t?aaﬂnéthyi 5‘1{1\1@@11@13&8[5'\47@]Dvah‘ﬁ@ndéﬁ))néj(altgrrﬁﬁve( ﬁmc&id}e)

7735 I—g) 8.53 1H), 9.01 (bs, 1H),
( b&he ethyl- -(3-methyl- utyrylarmno) 1soth1azole-4 carboxyhc acxd amide (method

13) (45.8 g, 190 mmol) was suspended in 700 ml of 30% NHj3 and then was heated to 140 °C for

5hin a pressure reactor. The mixture was poured into a 4 L beaker and cooled in an ice bath. To
the cold solution con HCI (560 ml) Was'added dropwise to pH 7.5 and a white precipitate was
formed. The precipitated product was filtered off, washed with water (100 ml) and dried under
vacuum overnight. 6-Isobutyi-3—methyl-SH-isothiazolo[5,4-d]pyrimidin-4-one (11 g, 26%) was

isolated as an off-white powder. 'H NMR (300 MHz) 5 1.05 (d, 6H), 2.32 (m, 1H), 2.69 (d, 2H),

282 (s, 3H).
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METHOD 4 10 5 -Amino- 3 -nethy lisothiazo
| e-4-carbonitrile (alternative procedure) To a stirred
wa@ odoanisse7 of ( 2E) - 3- am no- 2- cyanobut - 2- enet hi op@1/682005/003202
(method 3) (111 g, 0.78 nol) in nethanol (2 L) was
added dropw se 200 ml of 35% hydrogen peroxi de over a
period of 30 mn. After the conpletion of the
addition the mxture was stirred at 60 C for 3 h after
whi ch the TLC showed the comdBetion of the reaction.
The reaction m xture was evaporated to 300 ml 15 in a
METHBIGD Sevapor at or and cool ed in an ice-bath. The
was, filtered off and washed with
S5 SN ppthipzolg VY 4rang (ahematiggprocedure)
oV [ [
| amqﬁzé.%!‘%ﬁl‘bf“. T —— ~pginigip-4-one (method 14)
(11 @,G%mmsl)an 6D grhtofyiehjrdmusﬂbbl/ﬂ:t ald d0)evas @bied 13.81g Mﬁn@rﬁﬂﬂof anhydrous
O d6) 6 24 (s, , 8.00 (bs, 2H). 20 METHOD
KzC@z fwmvmimymyldﬂﬁ@twm% H&gblan ﬂmgumwawtmb@at 0-20 °C

ove mdlﬁlg("@dé 8{ 1}'111;% éacﬁ | aztg%ughg»lveg g%(iosn(e)p}lie éio s(aﬁyéqaﬁ%e [ff the SM. The

reac(ldlﬁﬁn‘ﬁu@, wib. pﬁﬁredﬂiﬁfo) mno]raywateh eﬁﬁl e(xﬂ‘é&ecﬂfh)ltllaitOQchoXlOO ml). The
| soval eryl chlorjde (100 in chl orof orm

compingn SHFJCTS Wer§ %H%Wﬁh é‘fi\ﬁrééoo Wﬂ)t é‘f’an H&0ahgireedi (Bla2P4) and
conc:tel"hff'at@&j Ol "IELrC Mtl{eeﬁq{ll\%@%@é\?réﬁ lfﬁcﬁ}ex‘@@%ﬁ@l #B}‘@s}gr gg%tﬁﬁf alkylated as

warmto r.t. and stirre
wellsk Mﬁylahael prodptehe diis appeas dﬁ&q:rmﬁucti Wereskpdrhted By column (silica

gel) @e%'t%% ?fﬂqs;n%ewf ARAD P 3’?1%3']\'7‘5 eijateziwrp@lct 5-benzyl-6-
1sob1(1t§Q9—1ﬁ@tPlyl ﬁ?—‘is@tmw (ﬁ]%QIQHﬁHI)l-‘4 -8 P& 1 E&Q%%ﬂﬁﬂ@ QQ/stalhne solid

dri ed over entrati on of
(10. &Jg,OM‘Va)eH{NMRc(bG@MM)MM (dMeED 2.98B3. 3t7r(|nt Ubpf 24 {d,Qm), 2.82 (s, 3H),

s ( and filtered off to isolate
538%%&&:@&? é%?ﬁ%& -i sot hi azol - 5-yl ) - 3-net hyl WO
- 2006/ 018627 PCT/ GB2005/ 003202 52 butyram de (149.7
88% as an off-white crystafline solid. "H NWVR (300

g,
__IH@D_Ll 04 (d, 6H) 218232(m 1H) 246(d 2H)
3H) , 9. 8 1 .

(alteﬁ]\élmz@p@%&hrayn de (aI ter nat ive pr ocedur e) To a
sol ution of

N- Iﬂaéyhlﬁgn 3 idbehzpil=6- 1§©blﬁY]az-@1€ﬂS#135IH-IS§thmolq[5,4b:ljpynira'rtiin-4-one
7 % .
(metﬁgd @% I%q igéd‘&é‘aﬁ&‘%ﬁ@f igm afet§ gfg agggﬁﬁilm at 100 °C, a

soluti@f exhélBroatind & &.38Ahne) ﬁ@cdﬁcrhcld'l@otrﬁ»‘lm"s abiaddedrepwisB8ver a period
reaction m xture rose to 60 C. The addition was

of 2Gmpest dhe reqctiommixturgrwasstigad abidpt lemparate fort3emivgind cooled and the
TLCS(Qﬁ%dl oD SRR l?etfa%]s) 9hd Mshowed the complete disappearance of the SM and

only the product. The reaction mixture was poured into ice water and extracted with EtOAc (3 X
60 ml) and the organic layers Awere combined and washed with 2% sodium thiosulfate solution
(60 ml), water (100 ml), brine (100 ml) and dried over Na;SO,. Concentration of the organic
layer provided 5-benzy1-6-(1-bromo-2-methyl-propyl)-3-methyl-SH-isbthjazolo[5,4-d]pyriﬁﬁdi11—
4-one (7.27 g, 99%) as white crystalline sQlid. 'H NMR (300 MHz) & 0.54 (d, 3H), 1.11 (d, 3H),
2.62-2.76 (m, 1H), 2.83 (s, 3H), 4.42 (d, 1H), 4.80 (d, 1H), 6.22 (d, 1H), 7.12-7.42 (m, 5H).
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30

10 reaction. The reaction m xture was cooled in ice

and con HClL was slowy added with cooling till the pH
wo@toobloeseeract i on m xture turns 7.6. The preci pPCHGBA005/003202

product was filtered and dried in vacuum oven to get

the pore amde (36 g, 46% . The filtrate was saturated

with NaC and extracted with super solvent (34:66,

t - but anol : 1, 2- di chl oroet hane) and the conbi ned organic

extracts were washed with waté#-(500 nil), brine (600

m) and dried (Na2SO4) and concentrated. 15 The
METH@]NW on trituration with Et OAC/ hexanes (1/4)

rovi ded an add|t| onal 9.8 ﬂq I_lpure product. Tot al
6-( leZ:Mﬂ(H?ﬁ]ﬂeth‘ﬁl -gopyly-Sewmzyl-3-methyl-SH-isothiazolo[5.4- d]pyrimidin-4-one

met hyl - but yryl amui 0) -i sot hi azol e- 4-car bo
(ahe%alg%pé’éf‘gﬂgam de. 'H NMR (300 MHz) 6 1.03 (d, 6H),

2 Zé a(sﬂluubnldfﬁ B2n43-4- CIL bﬁblﬂ)dﬁ-211&6195/1(;8opﬁHLméihﬁSﬁI([bﬁ),thlazolo[9 4-

VETHOD 1
]pyelm@atﬁam O%thc% h@r% @ﬂpg, é%tS Hmaeamﬁshyairws@wréﬁe i), go@ium azide
Q. ogg, iﬁhfﬂ%br@{d a\ﬁsﬁrgdt? Eg{ﬁ%%g%g 08s sti ec} at room temperatyre for 2 hour. The

am n o 'azo car bo
TLCquﬂ theRAEshbvadithecdmpleteatisappSrarfcdmf heagstartiff bromidy. TieesSreaction mixture

was BAEE g ce aier 400 i3S a EF Ed 4RO IO A 90 arle Mg reanic layer
was R@bﬂe@%ﬂtﬂ‘%@te?( 14)0'-111@ eﬁlﬁfer( 184 gﬂfﬁﬁf d-’rﬁ:d' (N a?gbig C@omhﬂatlo-ﬁoof the

he col d solution con HO (560
orgadxcdpmr povidedghk Frude pnatluat whichevas rpeuﬁpcﬂ bm:elumms(sﬂlca gel)

chro R oA, P A0 AR NPT B oIy AR ety propyD-S-

benzgligflﬁétﬁl}htSH -isothiazolo[5,4-d]pyrimidin-4-one (6.16 g, 94%) as a low melting solid. 'H
| sobut yl - 3- net hyl - 5H-T 50t hi azol o[ 5,4-d] pyrimdin-4-o0

NMR&3odHg) 5269 (dwal), 1i.@o(dadBy 2a%)- “2A4 6t 1HhiZ LS @oddenB.71 (d, 1H), 5.05

d, 1@%0‘3@8%@)@4% é‘b@%ég w0 20067 018627 ,2' ”

PCT/ GB2005/ 003202 -53- METHOD 15
5- Benzyl - 6-1 sobut yl - 3- net hyl - 5H-i sot hi azol o[ 5, 4-d] pyri
MERHT: 15 one (alternative procedure) To a solution of
, ’ H- ‘

(alteﬂl‘g{ﬁvapro@e@re)\/\as added 13 8 (100 nunol) of anhydr ous
5 K2C33 fol | owed by ¥ brom , 54 nun oOﬁ%“
anEO@ﬁelw&p&pﬁéélwaéiOs% ety PeapyD- %be@yl-evmthylgﬂﬂ isotiazolo[5,4-

pygh&dlﬁfzt S ?1?&#17336%‘0"1%%9@‘@@ e‘iﬁéﬁoF 'nﬁg%as added 5% Pd/C (1

|sappeara e SM “The reaction
g, 236 by ed. )Iancﬂ thel 1eﬁrlm6g dn)\rit/altee»vasemdeé)at raot ﬁdawotshhdfé GPHv and the
(3X1 he conbi ned extr re washed wth

| prog%‘ég g? t?l(e Iwﬁﬁ{l yvas B}qnhtgreci M Ijx ela IE Hsapwpf thsgtarting material

the reaction mixture was filtered through celite and washed with EtOAc. Concentration of the
filtrate provided 6-(1-amino-2-methyl-propyl)-5-benzyl-3-methyl-5SH-isothiazolo[5,4-
d]pyrimidin-4-one (5.42 g, 86%).

Method 40

5-Amino-3-methylisothiazole-4-carboxamide

To a chilled solution of sulfuric acid (7.2 volumes, 12.9 equivs) was charged 5-amino-3-
methylis'othiazole-4-carbonitrile (method 4) (1.0 equiv). The temperature was maintained below

55°C. The reaction mixture was heated to 70°C and held for 1 hour until TLC showed
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concentrated. The TLC and the 1H NMR showed the
presence of two products N al kylated as 10 well as
w@@bkydeat ed products in a ratio of 75:25. TheP@r/coawss03202
were separated by columm (silica gel) chromatography
usi ng 10% Et OAc i n hexanes. The major N al kyl at ed
product 5-benzyl -
i sobutyl -3-nethyl -5Hi sot hi azol o[ 5, 4-d] pyri m di n- 4- one
was isol ated as white crystatbppe solid (10.8 g,
70% . 'H NWR (300 MHz) 6 0.94 (d, 6H), 2.23-2.37 (m
disapddhrands &&stdrlng ﬁ'fdierlali 82 histurdbas cofled® €365 T bsfore the ammonia (21
10-7.38 (m 5H). 15 METHOD 16
volumegatigsyaharged 1o BHdpThe mixihga wast e)ad)to 20ratagpd oBemight apd filtered.

The 1'16%61?&19 @ (fwgg QX%HeH‘\Q'tH“dlﬁng Ql%mog]ﬂ (t %9061515¥5 234 %?%9 {4?(3 Cto givea

] Edw]goyld i 20Dl $093). e R  SheNTER! bivastelo[H2.46@] PHIT, i6.28 (s, 1H).
P 41 o(ﬁlg Zg (et h%)d 15) }5 81 g, 18.5 %unol)@%a & (5. 1H)

SOdI um acetate (10 g) in acetic acid (100 m) at 100
ME olution of the bromne (6 g, 38 mvl) in acetic
——Fgg@—%%o m ) was added dropwi se over a period of 20

6-IsdbuBi3esethy NEH Y eaBilab G0 [ A i difreniis4-Shé (dlRehatilve bRdtdure)

tenperature for 30 m.n_and cooled and the  TLC (el uent
1096 pr2dndaskeaEpsd é§5h Rean Nerkstigv@draede -apimgr msthylisothiazole-4-
f T
carbAARPEAGANE RN HOR) gmo%kg]r b QB 81 RD 98 Shoiv T IMF (9.75
volum)et)r ah¢ edctart ‘haﬁtﬂk{d il Xs@lﬁtlﬁlﬁ)m pbtaimdd tahe isorglaraldehyde (1.10
yers were co d and shed with 2% sodi u .

equl‘f}ﬂnéée.huﬁ%ft(é 9 ulel nwers g5t 5 he mywcewwrwﬁw%@ 130°C and
held %ﬂ%glﬁggar lagk?/lé‘?éﬂa%\r}?\&%'ferl\%as%an H@%Hafa%é @hcOthel Rfction was
completedolnghe Ga{ rivvetdoader vatinym dptibapydn) Sadimet ltiydtlﬁ&l—{i’@%kﬁqluiv) was

i azol.0f 5, 4-d
charg R IhT b1 Ad 1y Hyoe e kg Hesoglego fiprt dypperature
ovenzdgﬁtl Tﬁglisolﬂ'l)vas refnoRéd Eﬁ/ ?ﬁ’trz(t['ﬁn tﬂu@ugh %@%ﬂ(@ %né;kl)ashe?l e DMF (1
volumeo Ar@b/smhgwe@smmsszm m@p@z@@@ilmémzn wa heathERHERSC, water (15

: volulélei)fv%adggd %“dn%‘? ﬁeﬁulttﬁg é)b‘y(flsnt%te WS.IS,] le%to r}g{)ﬂv{:mgﬂaugg ?ﬂd held f01 1

h. THea@odat 5va§15@]alﬁatf by fikiafiod agd Was}(ewvt!lﬁ{ Watet (80 Qslefed)edried to give a
To a solution of

pale Brayansolid (pical pielh¥272) met hyl - propyl ) - 3- met hyl - SH i sot h
i azol o[ 5,4- 5 d] pyrimdin-4-one (nmethod 16) (7.27 g,
18.5 mmol) in anhydrous DVMF (60 m ), sodium azi de
(2.33 g, 37 mol) was added and the m xture was
stirred at roomtenperature for 2 hour. The



TLC of the RM showed the conpl ete di sappearance of the
starting brom de. The reaction m xture was poured

WO pa06/018527 wat er (300 m ) and extracted w th EtEETGB300%003202
100 mM). The organic |layer was washed with water (100
m), brine (100 m) and dried (Na2SO4). Concentration
of the 10 organic |ayer provided the crude product
whi ch was purified by colum (silica gel)
chr omat ogr aphy usi ng 30% Et OAG6i-n hexanes as el uent to
I sol ate 6-(1-azido-2-nethyl pyl ) - 5-
benzyl - 3- met hyl - 5FL|soth|azEE@P@PMEdﬂpyrlnldln 4- one
(6.16 g, 94% as a low nelting solid. "H NWR (300
MHz) 6 0.57 (d, 3H), 1.07 (d BFD 2.50-2.74 (m 1H),

2.98 3H),, 3. 71 (d, 1H), E (d 1%0, 78 (
Hy—ﬁfénz 7. 46N ( eOBlyeflug 5 Nig HS Eto>=§”

6- ( nmet hYE«C opy IH,¢ CN HsC NH2
- 5-benzyl - 3 met hyl - 5H-i sot hi azol o[ 5, 4-d] pyri mi di B- 4-on
e (alternative procedure) To a solution of
6-(1-azido-2-nethyl-propy|)-5-benzy|-3-nethy|-Iﬁ%%oth‘
i azol o[ 5,4 20 d] pyrim din-4-one (nethod 17) (6x8 g,

19. 2 LN n riithenelorfde ON was agged 5pPd/ Cofil
g, 20%/by wt.) aﬁd—+he—fe§EI§|ng-ﬁ+x+ﬂfe—mas S red
at r.t.sTnN t nodPiier e ofgFnand the proge@éss HfFNH:
the reaction was nonitored by MS. After the S

di sappegran& of the starting material the reaction

m xture vige,fithjemed through celite and washed with

Et CAc. ncentration of the filtrate provided

6- (1- amjno- 2- met hyl - propyl ) - 5- benzyl - 3enet hyl - 5Hi soth

i azol ORB: d] pyri m di n-4-one (542 g~\g6% . Method
40 5- AT jo- 3 - met hyNHgHH.Hi4826] 4h 4- carfoxaa de _To a
chllléH hdtion of sulfuric acrd CV | oes, 12.9

eqU|vs) was )chaf ged 5-ami no-3-- 30
met hyl i sot hicazol e- 4-carbonitrile (nethoERﬂyypmﬂO

equiv). The tenperature was maintai ned bEl@Ww,r85C. The
reaction m xture was heated to 70C and held for 1 hour
until TLC showed WO 2006/ 018627 PCT/ GB2005/ 003202 -55
di sappearance of starting material. The m xture wag

cool edot o O 65C before the ammoni & (2$a vol unes)
ch gedLmd pH 10. ThgrnNéggge S ed to 20Cy geg\v/\\
ovg%ﬁSQa: filtered  The re 0 s I|d was
washe dil ute anmoAfR (3. 6N a d dri 8d at

40C to givé&ra pale brow solid (typlcal yield 80%.
- NMR (30 N+E,RDWBC>do) d 2.46(s, 3H), 6.28 (s, 1H).
2

e
HoN
Q
S .Ri R4
5‘&” | )
G 1.R3COCI, KoCO3, 7 p
NS\ W}W/\\ o, orioL | NB\ g HCI
| HN N,
Ry 2. 4M HCl in dioxane : R~ .
0
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5 METHOD 14
6- 1 sobut yl - 3- net hyl - SH-1 sot hi azol o[ 5, 4-d] pyrim di n-4-0
wmeoopalgeeT nat i ve procedure) To a 2 L fl ask equP@pes2005/003202
with Dean Stark was charged
5-am no- 3- et hyl i sot hi azol e-4- carboxam de (nethod 41)
(1 equiv), p-toluene sul phonic acid (0.049 equiv),
DMF. (9.75 10 volunes). The reaction was stirred until
a sol ution was obtained and i8dval eral dehyde (1. 10
equi v) and toluene (4.9 volunmes) were added. The
EXAMPUB ARG m xture was heated to 130C and held at ‘
refTux for 1 hour renoving water via a Dean Stark .
ap phe Elleyingprrapaund Weéasaﬂﬁ%eﬁzqda%cco fostathedt sabgmevngbove:
Fxa d under vacuumdistillation. Sodlun1b|sulf|te
equiv) was charged and the m xture was held at
N-( gmma-mropmmunss (3 Hmpre baizel-I-methydeh dxer Sditydi®isdthiazolo[5.4-
h . The SO|Id was renoved by filtration through
- RANEHTIGEMYADOCH SNGRES  Anal yS| S

V . . e
gy\g fﬁg@sglé&ooger&?b%l@gfﬁgg4 S)'rgr{gség ?%1}{3% gﬂﬁlaawgﬁ% -d]pyrimidin-6-
yl]- prcqgllh} -{4- ngtlgﬂ-benmyi)aetmnm@amo@gbl-@dbalmc raoxdrmﬂtéanpe bﬁtlu(mesthod 11)
(0.0 tOr@llS’:jer{qghﬁ%as\é%sH S %‘P il]}ﬁld]aé lé]rV\P%éiL Sglgg %@j @ﬁégﬁure was stirred at r.t.

for Jdru'nﬁqmg Shelll, ¥BIS shmédeth@ e&\t\gle%ochlg AR thy bighd o 89Brial. The
0 WO 2006/ 018627 PCT/ GB 5/ 003 82 -56 EXAMPLE A

react&cmm‘mm[e AcQdongesfriigd LER COtON MBpEROr @M the-resi@ie was thithged with ether.
The Fakir{ L B R B ot i TRy Sl R s gromy -1
[5-(3EREbto-ADH3 -methyl-4-ox0-4,5-dihydro- -isothiazolo[$5,4-d]pyrimidin-6-y1]-propyl}-4-
methyl-benzamide hydrogen chloride (0.0215 g, 80%). m/z 508 (MH"), '"H NMR (DMSO-ds, 90
°C) 6 ppm 0.41-.0.46 (t, 3H), 1.13; 1.28 (m, 1H), 1.38 - 1.53 (m, 1H), 1.61 — 1.78 (rﬁ, 1H), 1.88 -
2.01 (m, 1H), 2.11 (s, 3H), 2.14 - 2.23 (m, ZH), ) 2.50 (s, 3H), 3.08 - 3.18 (m, 2H), 4.63 (br, 1H),
5.22 (br, 1H), 5.45-5.55 (d;.lH), 6.60 - 7.16 (m, 8§H), 7.43-7.63 (br s, 3H). ‘

Ex. Compound "HNMR | m/z SM
Al | N-(3-Amino-propyl)-N- | (DMSO-ds, 90 °C) § ppm 0.41-0.46 | m/z Method
{1-[5-(3-fluoro-benzyl)- | (t, 3H), 1.13- 1.28 (m, 1H), 1.38 - 508 11
3-methyl-4-0x0-4,5- 1.53 (m, 1H), 1.61 - 1.78 (m, 1H), | (MH")
dihydro-isothiazolo[5,4- | 1.88 - 2.01 (m, 1H), 2.11 (s, 3H),
d]pyrimidin-6-yl]- 2.14 - 2.23 (m, 2H), ) 2.50 (s, 3H),
propyl}-4-methyl- 3.08 - 3.18 (m, 2H), 4.63 (br, 1H),
benzamide hydrogen 5.22 (br, 1H), 5.45-5.55 (d, 1H),
chloride | 6.60 - 7.16 (m, 8H), 7.43-7.63 (br s,
'3H)




O CONH2 NH N NH4OH, 140 C, 4 h N ~S NHS NOR Br,
DV K-,C03, r.t. OORL / 1 O\ /R OR N Br2, NaQAc +

wOoRoosl0186bY ~ AcOH S 1 NS Br RZ2 H2N O 0 , Rl RIT/GB2005/003202

Si 1.R30001, K2CG3, S// HO NN H2O O0H2012 N, N 1
"HNN R2 2. 4MHC in dioxane R3_ \\ {,R2 0 WO
2006/ 018627 PCT/ GB2005/ 003202 -57- EXAMPLE Al The
foll owi ng conpound was synt hesi zed according to
synthetic scheme A above: Ex&#ple Al

N- (3- Ami no-propel )-N--,11-[5-(3-fl uoro- benzyl) 3- net hy
| - 4- oxo- 4, 5- di hydr o- i sot RXadPBER 4- 5

d] pyri m di n-6-yl]-propel }-4-net hyl - benzam de hydrogen
chl ori de

OEt CN
AcOH, reflux
—Cort +  reflu >—< S >_<r
~ OEt gN -EtOH H3C

lNHs

CN ’ CN
7 Isovaleryl chloride [O] HaN CN
TR, e TI e
‘s NH“/\( ) *g” NH, HsC g NH2
o -

l H,0,, NH,OH

CONH; 3
»/——g\ __NH,OH_ %U\DW KoCOs, 1. &)\/k
N S NH

Y =
’ 0

Br,, NaOAc
R1

MM MM RSN w

1. CHO(CH,),,NHBoc
2. Na(OAc)3BH

»ﬁ — *i\*
)\)\ 2. 4MHClin dloxane

R
T NHBoo 2\\( i,

Y
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{ 3-[{

1-[5- (3=Fl uor o- benzyl) - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot
whe@zsolsspb, 4- d] pyri m di n- 6- PCT/GB2005/003202

yl]-propyl}-(4-nethyl -benzoyl)-am no]-propyl}-carbarn

c acid tert-butyl ester (nethod 11) (0.030 g, 0.049

mol ) was dissolved in 4M HCO in 1, 4-di oxane and the

m xture was stirred at r.t. for 30 min and the LC M5

showed t he conpl ete di sappearafice of the starting

material. The 10 reaction m xture was concentrated in
E\M\M’GI%Bldiﬁapor ator and the residue was triturated

3&1]‘ ?1&3"' The reci pitated, product was filtered off
89V IR UL dﬁé"e\ﬁ pinthagized agerrdioe ko expyheticrchene B above:

[5 (3-fl uoro- benzyl ) - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hi

azol o[ 5, 4-d] pyri m di n-6-yl ] - propyl } -4-
ExapnpidiB1 - benzan1de hydrogen chlori de (O 0215 g, 80%.

4-dlpyrimidin-6-

& éoo(l( msH)lH)
S
3. 6B [0-G- By eyl 440>684,(5Iailhydrbl)1sothﬁz&la[5(4}d]py11h|)1dm 6-yl)-2-

methg/i ﬁ%ﬁ?’l] (%;(b(l 8%8 I],'Pﬁ%(}yg) alplmﬂlbﬁthy% g }&I amd te?tsbutyl e:gteg (method 21b)

(0.04¢- é 30814\ D rv%ﬂl%ol‘\"ed (MA@ dBin 99 d@xaﬁe Ql&m.l Qnﬁl‘fug L &8s stirred at r.t.
m z. Met hod ;M 3-fl uoro- benzy
for 39 mig apﬁqthelh.@ S slggwe.d tg@goxmnletesdlsmqphz}mmb—@ﬁ&be #ading mdb&ial. The

reactf n)}gixjf%e Ivia(s)?:é?%e?g)rﬁt%?éﬁ g}otiryg'é/a}gorﬁto% im? FHe rﬂ_ﬁiue \Zasltim(rgted with ether.
The ﬁb&lpltai]s@pfddﬂibm/ﬁs- ﬁilwte}tbd off dnd dried 2 \?c%u()% g%l?bN Q- a?nn@(gethgl)-N [1-(5-
l—ﬂ %%Zd)a -met hyl - 3.08 -
benzig‘b? -mefhyjlyd- Sx o i lf‘rwla?%j@%[ﬁ %dbzrl(rbdm-@m °-methyl -propyl]-4-
broni- 0 Hrosh bl g 060 P iy D) 653948 DMs0-d,
90 °G)5§8 OBXAWB’BE(EB 3}{), B:txoaﬂl &, @H) &ﬁﬂz gﬁﬁfﬂ qxg&iEzt SRs@ (H2SH), 2.77 (s,
SH), &gl b4 SHRAGPITH 1F0)5 FRRGNILED. 5.89-5.93 (4, 1H), 7.20-7.70 (m, OF), 7.84
(br, 3H).

The following compounds were prepared by the procedure of Example B1.

Ex. | Compound : "H NMR m/z SM

B1 N-(2—An1in0-ethy1)—N5[l- (DMSO-dg, 90 °C) 6: 0.37-0.0.38 (d, | m/z Method
(5-benzyl-3-methyl-4-oxo- 3H), 0.89-0.91 (d, 3H), 2.28-2.38 (m, | 554, 21b
4,5-dihydro-isothiazolo[5,4- | 1H), 2.58-2.69 (m, 2H), 2.77 (s, 3H), | 556 |

d]pyrimidin-6-yl)-2-methyl- | 3.61-3.71 (m, 2H), 4.99 (br, 1H), ~ | (MH"
propyl]-4-bromo- 5.54 (br d, 1H), 5.89-5.93 (d, 1H),

benzamide hydrogen 7.20-7.70 (m, 9H), 7.84 (br, 3H)
chloride | |




wW®2896/0186Q7 Br , ,
NH2 NS NDW NS N NH N3 Br

NaQAc

r.t.

NS NH P31 NS NH2 HBCNH2 S O H 07, NWFAOH O 0 SIR

CONH2Z N H OHS N N DMF, K2CGO3, N NN S NHS N/

R~ RR R 0 0 0 N Pd/C N miN8BR05803202

1. CHQ( CH2) nNHBoc 2.

hydrogen chloride

Na(QAc)3BH R~ R OO0 N 1. R2000l, Py HOI NN ~S N
2. 4MHCl in dioxane s N HN R2~ NH2 NHBoc O WO
2006/ 018627 PCT/ GB2005/ 003202 -59-

Ex. | Compound '"H NMR m/z SM

B2 | N-(2-Amino-ethyl)-N-[1- | (DMSO-dg, 90 °C) &: 0.14-0.16 (d, |m/z Method
(5-benzyl-3-methyl-4-oxo- | 3H), 0.66-0.68 (d, 3H), 2.10-2.20 (m | 508 21c
4,5-dihydro-isothiazolo[5,4- | and s, 4H), 2.40-2.50 (m, 2H), 2.55 | (MH)
d]pyrimidin-6-yl)-2-methyl- | (s, 3H), 3.40-3.50 (m, 2H), 4.78 (b,
propyl]—3-ﬂuoro—4-méthy1— 1H), 5.30 (b, 1H), 5.60-5.70 (d, 1H),
benzamide hydrogen 6.90-7.23 (m, 8H), 7.50-7.70 (bs,
chloride 3H)

| B3 | N-(3-Amino-propyl)-N-[1- | (DMSO-ds, 90 °C) §: 0.46-0.48 (d, |m/z Method
| (5-benzyl-3-methyl-4-oxo- | 3H), 0.90-0.92 (d, 3H), 1.2-1.48 (m, | 522 21d
4,5-dihydr0-isothiazolo[5,4-' 1H), 1.51-1.72 (m, 1H), 2.29-2.40 (MH")
d]pyrimidin-6-y1)-2-methyl- | (m, 5H), 2.70-2.77 (m,s, 4H), 3.35-
propyl]-3-fluoro-4-methyl- | 3.40 (t, 2H), 5.00-5.10 (d, 1H), 5.60-
benzamide hydrogen 5.65 (d, 1H), 5.90-5.94 (d, 1H), 7.07-
chloride 7.38 (m, 8H), 7.71 (b, 2H)

B4 | N-(3-Amino-propyl)-N-[1- [ (DMSO-ds, 90 °C) &: 0.46-0.47 (d, m/z Method
(5-benzyl-3-methyl-4-ox0- | 3H), 0.90-0.92 (m, 3H), 1.15-1.25 568, 2le
4,5-dihydro-isothiazolo[5,4- | (m, 1H), 1.45-1.60 (m, 1H), 2.29- 570 |
d]pyrimidin-6-yl)-2-methyl- | 2.33 (t, 2H), 2.65-2.77 (m, 5, 4H), | (MH")
propyl]-4-bromo- 3.34-3.38 (m, 2H), 5.05-5.10 (d, 1H),
benzamide hydrogen 5.60-5.66 (m, 1H), 5.90-5.94 (d, 1H),
chloride 7.27-7.38 (m, 7H), 7.55-7.66 (br m,

4H)
The following compounds may bé prepared by the procedure of Example B1.

Ex. | Compound SM

BS | N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro- | Method
iéothiazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propy1} -4-methyl-benzamide 2la




wEx@apiss2Bl 5

EXAMPLES B1-B6 The foll owi ng conpounds were
synt hesi zed according to synthetic schene B above:

N-(2- Ami no-ethyl)-N[ 1-(5-benzyl - 3- net hyl - 4- oxo- 4

5-di hydro-isothi azol o[5 4-d]pyrimdin 6

yl)-2-net hyl - propyl | - 4- br ono- benzanm de hydrogen

chl ori de
{2-[[1-(5-Benzyl - 3- et hyl - 4- 0gD-= 4, 5- di hydr o-i sot hi azo
0 [5,4-d]pyrimdin-6-yl)-2

nethyl -propvl]-(4-brono-benzoyl)-am no] -ethyl}-carbam

PCT/GB2005/003202

Ex. |€Cogpahnidert - butyl ester (nethod 21b) (0.040 g, 0.061 |sSMm
faaas e\l } was. dissolvedin AMHC in 1 4-di oxane and the

B6 | N-fd-Onenavathy BN} €8-benzil- 3 methyb4foxp-BH-ditiydrand t he Method
: . |.et,e di sappearance. of . t he .
B S e SO b ERBR T AR mimice |21

tomoeet cldbede i n a rotary evaporator and the residue
was triturated with et her The precipitated product

was filtered off and dried in vacuo to yield

N-(2-am no-ethyl)-N[1-(5-

benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot | uazol o[ 5, 4-d] py
rimdin-6-yl)-2-nethyl-propyl]-4- brono-benzam de

hydr ogen chl oride (0.0345 g, 96% . m z 554, 556 (M),
"HNMR (DMSO-d6, 15 90 C) 5: 0.37-0.0.38 (d, 3H),
0.89-0.91 (d, 3H), 2.28-2.38 (m 1H), 2.58-2.69,(m
2H), 2.77 (s, 3H), 3.61-3.71 (in, 2H), 4.99 (br, 1H),
5.54 (br d, 1H), 5.89-5.93 (d, 1H), 7.20-7.70 (m 9H)
7.84 (br, 3H). The follow ng conpounds were prepared
by the procedure of Exanple B I. Ex. Conmpound 'H NWR
mz SMB1 N (2-Am no-ethyl)-N[1- (DMSO-d6, 90 C) b:
0.37-0.0.38 (d, nmz Method (5-benzyl - 3-nethyl -4-o0xo-
3H), 0.89-0.91 (d, 3H), 2.28-2.38 (m 554, 21b

4, 5-di hydro-isothi azol o[ 5,4- 1H), 2.58-2.69 (m 2H),
2.77 (s, 3H), 556 d]pyrimdin-6-yl)-2-nethyl-
3.61-3.71 (m 2H), 4.99 (br, 1H), (M)
propyl]-4-brono- 5.54 (br d, 1H), 5.89-5.93 (d, 1H),
benzam de hydrogen 7.20-7.70 (m 9H), 7.84 (br, 3H)
chlori de WO 2006/ 018627 PCT/ GB2005/ 003202 -60 Ex.
Conmpound "H NVR nfz SM B2 N-(2-Am no-ethyl)-N[1-
(DVMSO-d6, 90 C) 6: 0.14-0.16 (d, mz Method

(5- benzyl - 3-net hyl - 4-oxo- 3H), 0.66-0.68 (d, 3H)
2.10-2.20 (m 508 21c




4, 5-di hydro-isothiazol o[5,4- and s, 4H), 2.40-2.50 (m

2H), 2.55 (M#H) d]pyrimdin-6-yl)-2-nethyl- (s, 3H),
w@2ehe/0®e30 (m 2H), 4.78 (b, PCT/GB2005/003202

propyl]-3-fluoro-4-nethyl- 114), 5.30 (b, 111),

5.60-5.70 (d, I H), benzam de hydrogen 6.90-7.23 (m

8H), 7.50-7.70 (bs, <chloride 3H B3

N- ( 3- Ami no-propyl )-N-[1- (DVMSO d6, 90 C 8 0.46-0. 48

(d, mz Method (5-benzyl - 3-r@2hyl - 4-oxo- 3H),

0.90-0.92 (d, 33R),1.2-1.48 (m 522 21d

4, 5-di hydro-i sot hi azoEXAMBLELH), 1.51-1.72 (m 1H),

2.29-2.40 (MH) d]pyriinidin-6-yl)-2-nethyl- (m 5H),

2.70-2.77 (ms, 4H), 3.35- propyl]-3-fluoro-4-nmethyl-

3 40 L, 2H) , “?d 0-5.10 (d&t)& 60 benzamEg@

5

dng%gp g 6§C ( m%? (dB‘A—’HJg) H M—NHO

N-(3 Ani no- propyl) N-[ 1- (DI\/SOd6 90 C) 6: 046(§47
(d, mz Method (5-benzyl-3-nethyl-4-oxo- 3H),
0.90-0.92 (m 3H), 1.15-1.25 568, 2le NH3
4, 5-di hydro i sothiazolo[5,4- (m 1H), 1.45-1.60

CN2, 2 7 - 6- 2- I
\i%ﬁ 2 9- 5 Ol d!piglllmdl %%ﬁr\) gﬁﬁy_dr é 3 (tCN .‘
NB. m 2 5. 05-5. H benzam.q%@ NH-
hydr o en .60-5.66 (m 1H), 5.9 % 94 (d, 1H),
C%| oricde '7.27-7.38 (m 7H), 7. 55-7.66 (br m 4H) The
f

[l owi nmpounds may be prepared by the procedure . R
%@éﬁﬁﬁé&% 1. Ex. C@rrpound SM B5 o /_@
N ( 3- Ani no- pr opyl

- 5Oz £ b f* hyAME,- K6+ 415 - vl

FsSOt ki 3z ol [54d]p§/r|md|n 6-Ry - thyl-b?roplglll}-4-m
et hyl Jlbeqzam de 21a hydrogen chl ori de WO 2006/ 018627
PCT/ GB2005/ 003202 -61 Ex. Compound Shl B6

N- (2- Am no-et hyl)-N-[1-(5-benzyl ]

met hyl - 4- oxo- 4, 5-di hydro- Method i sot hi azol ’2’NaOA°

[ 5, 4-d] pyri RnGyI)Zneth yI]4rreh
m de 21
Pd/C . NaN;
)\H\ ’\ DMF

S
\/\/O
o)
DIPEA, DMF
R Ri
1 1.R,COCI, DIEA, DCM o /__@/
Q 2. CH3COOH
N 3. NaCNBHj3, N(Me), >
q
N\S \ N/)\/k N\S

‘ HN ,

s

Z

Br

Y
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hydr ogen chl ori de WD 2006/ 018627 PCT/ GB2005/ 003202
-62 EXAMPLE Ct OEEt + ~"CN AcOH, reflux EEO CN HS EtO
W@DD06DE62TCN - Et OH H3C CN H30 NH2 NH3 CN CN  NPCT/GB2005/003202

I soval eryl chloride 1 [0] HZNCN y P >NH2 NH N H3C
SHS NH2 O H202, NFAOH OO I RL /\ S GONH2 N NH DWF,
,CO, r.t. NN NHgOH/ NNHSNRLI\ 'S Br " O

Il 1 Bl-2, NaCAc O/ ( RLR p I R NPd/CN NaN3 N

NS NH2 NS NDVW NN NH2 N3-83Br

EXAMPLES C1-C3

The following compounds were synthesized according to synthetic scheme C above:

Example C2 ‘
N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5.4-d]pyrimidin-6-y1)-2-methyl-propyl]-

4-br0mo-N—( 3-dimethvlamino-propyl)-benzamide

To a solution of N-[l-(5-benzyl-3—mefhyl-4-oxo-4_,5-dihydro—isothiazolo[5,4-d]pyrimjdin-
6-y1)-2-methyl-propyl]-4-bromo-N-(3-0xo0-propyl)-benzamide (method 22) (1 g, 1.76 mmol) in
methanol (20 mL) two drops of acetic acid were added followed by the addition of
dimethylamine (1 mL, 2M solution in THF) and sodium cyanoborohydride (0.314 g, 5 mmol)
and the mixture was stirred at room temperature for 3 h. The reaction mixture was concentrated
and the residue was dissolved in DCM (iOO mL) and the organic layer was washed with satd.
NaHCO; (3 x 100 mL). The organic layer was concentrated and the crude product was purified
by column chromatography using 0-10% MeOH in EtOAc. The pure product fractions were
concentrated and the thus obtained foam was crystalliied from ether/héxanes to get the product as
white crystalline solid. Yield = 0.366 g (35%). Having the following properties n/z 596, 598
(MH"); 'TH-NMR (300 MHz, 25 °C) & 0.31-0.36 (d, 3H), 0.67-0.77 (m, 1H), 0.89-0.94 (d, 3H),

1.19-1.27 (m, 1H), 1.65-1.83 (m, s, 8H), 2.66-2.76 (m, 1H), 2.89 (s, 3H), 3.30-3.40 (m, 2H),

5.17-5.23 (d, 1H), 5.71-5.75 (d, 1H), 6.12-6.17 (d, 1H), 7.28-7.41 (d, m, 7H), 7.55-7.58 (d, 2H).

The following compounds ‘were synthesised according to Example C2 above.

Ex. | Compound "H NMR | m/z SM
C1 | N-[1-(5-Benzyl-3-methyl-4- | (300 MHz) &: 0.34-0.36 (d, 3H), m/z Method
| oxo-4,5-dihydro- 0.68-0.75 (m, 1H), 0.93-0.96 (d, 3H), | 532 22a
isothiazolo[5,4- 1 1.22-1.30 (m, 1H), 1.65-1.87 (brm, | (MH")

d]pyrimidin-6-y1)-2-methyl- | s, s, 8H), 2.37 (s, 3H), 2.66-2.72 (m,
propyl]-N-(3- 1H), 2.87 (s, 3H), 3.35-3.41 (m, 2H), |
dimethylamino-propyl)-4-k 5.22-5.27 (d, 1H), 5.73-5.76 (d, 1H),
methyl-benzamide _ 6;12-6.17 (d, 1H), 7.22-7.41 (m, 9H)




Br\ 0J DIPEA, DWW R1 1. R2000l, DIEA, DCMp RL 0 2.
CH3000H N N 3. NaCNBH3, N(Me)2 NS N NS NHN\-~0 R2
wOR2006M1862F > WO 2006/ 018627 PCT/ GB2005/ 003202 peB882005/003202

E1XA. MPLES C1-C3 The

fol |l owi ng conpounds were

synt hesi zed according to synthetic schene C above:

Exanple C2 5 N-f
1- (5- Benzyl - 3- net hyl

- 4- 0x0- 4, 5-di hydro-i sothi az

ol o[ 5

4-d] pyrimdin-6-yl)-2-methlgpropyl |- 4-bronm-N-(3
- di net hyl am no- propyl) benzam de To a sol ut| on of N-[

|,\rr

Ex.

S—hETZy—3-Tet Tyt
trdl}npg/rulnr%édl n-

r—]‘HWR'-F D UI IIyUI U= | out ||| (o v

Ul
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he

The
oduct
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S

l1 SM
12 A MMethod

29

Py

C3

e e Farr R e

b{mfsodhhpavong proper
(300 Mz, 25 C) 8 0.|3
mpthiazgladB40. 94 (d,

é@ﬁ%iﬁ@yl)&%@ﬂ%l-
propyl]-N-(3-
dimethylamino-propyl)-3-

fluoro-4-methyl-benzamide

nnnnnnn hno fo
Lll\a \*

BT 856 %4({@5'
BRSO 1p oA,

3BH), 1201193(1@71}{)@ 6$H)83 Qbrb
6m S, S, S]I-I[_)DZJ% (gg_aé) 2.67 |_7|).75
(m, 1H), 2.87 (s, 3H), 3.35-3.44 (t,
2H), 5.17-5.23 (d, 1H), 5.71-5.74 (d,
1H), 6.11-6.16 (d, 1H), 6.99-7.39 (m,
SH) |

2.

ot ac
nP‘iévi n
t;IONI\/R

5MH*83

130-3.4p

gMethod

22b




5.17-5.23 (d, 1H), 5.71-5.75 (d, 1H), 6.12-6.17 (d,
1H), 7.28-7.41 (d, in, 7H), 7.55-7.58 (d, 2H). 20 The

wo oiobovdery conpounds were synt hesi sed accor di nBCT/GB2005/003202
Exanpl e C2 above. Ex. Conpound "H NVR mz SM C
N-[ 1- (5- Benzyl - 3-net hyl -4- (300 MHz) 6: 0.34-0.36 (d,
3H), mz Method oxo0-4,5-dihydro- 0.68-0.75 (m 1H),
0.93-0.96 (d, 3H), 532 22a isothiazolo[5,4- 1.22-1.30
(m 1H), 1.65-1.87 (br m (I vbbl)
d]pyrim’din6y|) 2-nmethyl- s, s, 8H, 2.37 (s, 3H),

. 6652.72 (m (gJyI] N-(3- 1H), 2.87 (s, 3H),

. 350 3. 41 ( di met hyllanufjo- propyl ) -4- 5.22-5.27

RN P lalpry ¢ N

0 . (a, I H), T Y (m WO 7
P 2005/ 00B@Zh - 64 Ex. Co und 1H Muwale 150, Cenin
N-[ 1- ( 5- Benzyl - 3- net hyl - 3 MHz, 25 C) 6 0.31-0.36
(d, mz Method oxo0-4,5-dih , 0.67-0.77 (m
1H), 0.89-0.94 (d, 597 22 isothiazol o[ 5,4- 3H),
1.19-1.27 (m 1H), 1.65-1.83 (M)
dl pyri mdin-6-yl)-2-nethyl- (m s, 8H), 2.66-2.76 (m

IH), 2.89 propyl]-N-(3- (s, 3H), 3.30 40 (m 2H)
5.17-5.23 di met hyl am no- propyl) - 4- M) ,
5.7155. 75 (d, 1H) 6.12-6.17 bromp-befZam de (d, 1H),

7.28}{7.41 (d, 7.55- 7.868 ( C3 NaOAc, HOAc, Br,
1% Benzyl nP th 4-.(3 N"25,0)—d
N\O.| 5-%& rrbz NMethed oxdVd, mﬁbﬁmoe 2days
9”6”0 0.92-0.94 (8.

|soth|azolo[54 3H) 1.20-1.30 (m 1H), 1.65-1.83 (br
(M) d]pyrimdin=6-yl)-2-methyl- m s, s, 8H), 2.30
(s, 3H), 2.67-2.75 propyl]-N(3- (m 1H), 2.87 (s,
3H), 3,.35- 3 44 (t di net hyl a -propyl)-3- 2H),
5.17- : 5.71-5.74
fI uor ms hyI benzam de 15|)

739(m 8H)

- NaN;, DMF, Ph,P, THF, H,0
- 60°C /K(]\
0.5-1hr 1day

- 0LCl R
R1
0
o o)
X~ NHBoc
Vi N e | )
NaOAc)BH, N’ | P E4,N, CH,Cl, 0N
- 2days o N 2days . o N

HN\/\/NHBOC
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WD 2006/ 018627 PCT/ GB2005/ 003202 -65 0 0O 1' | o N NH,

N/ NH 2N NaOH O NH2 150C, 0.5h O NH M crowave, 140C,
wQ@0m601866¥ R1 O O R1Br, DMF NaQAc, HOAc, Br, INHI/EB20d5@03202
NKCXB, r.t, 2days NOI N 110-120C, 2days \ RL I /

/ RL OOONNaN31 DMV, N N Ph3P, THF, H2O N
OCOMNM i ONO.5-1hr Nlday ON Br NN N | R1

,NHBoc O N Na(OAc)3BH, N Et3N, CH, Cl,
0 yséQBPm, ,-NHBoc ~ WD

O
R1

coz®y-~
N— O —

|
i
c \ O~
N 2day N N / NHBoc 2da
2006/ 0186 CT/ GB2005/ 003202
EXAMPLE D |

The following compound may be synthesiZed according to synthetic scheme D above:

S
27 P

EXAMPLE D1
N-(3-Amino-propy)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-0x0-4.5-dihvdro-isoxazolo[5.4-

dlpyrimidin-6-y!1]-2-methyl-propvl}-4-methvl-benzamide hydrogen chloride

A solution of {3-[{ 1-[5—(3—fluoro—benzyl)-3-methy1-4-bxo—4,5-dihydro-isoxazolo[5,4-

d]pyrimidin-6-yl]-2-methyl-propyl} -(4-methyl-benzoyl)-amino]-propyl} -carbamic acid tert-butyl

ester (method 30) (100mg, 0.165 mmol) in 5 ml of 4 M HCl in dioxane could be stirred at room
temperature for 2hr. The solvent could be distilled off by vacuo and the residue dried at 40-50°C
overnight under vacuum to give N-(3-amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo-

4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propyl} -4-methyl-benzamide as the HCI .

salt.
Ex. { Compound : . SM
D1 | N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-ox0-4,5- Method

dihydro-isoxazolo [5,4-d]pyrimidin-6-yl}-2-methyl-propyl}-4-methyl- 30

benzamide hydrogen chloride




-66- EXAMPLE D The foll owm ng conpound may be

synt hesi zed according to synthetic schene D above:
weEXaRLga2D1l 5 N-( 3- Ami no- propel ) - N-; PCT/GB2005/003202

1-r5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5- di hydr o-i sox

azol 015, 4- dl pyrimdin-6-yll-2-methyll-proppyl ,

-4- et hyl - benzam de hydrogen chl oride A solution of

{3-1{

1-[5-()-fluoro-benzyl) - 3- net RYl7-4- oxo- 4, 5- di hydr o-i sox

azol o[ 5, 4- d] pyrim din-6-yl]-2-nethyl-propyl}

- (EXARVBILE #enzoyl ) - ami|no] - propyl }- c@l Bami ¢ acid

tert-butyl ester (metho O)O(l , 20.165 mmol ) in 5

nil of 4 MHO in di oxg e s€irfred at room 10

tenperature for 2hr. The | venqt could be distilled

of f by ‘vacuo and the resi dyes@drréd at 40-50C
over ni ght under vacuumjt \ iv
N- (3-am no-propyl)-N {18 -fluoro-bgnzyl) - 3- net hyl -

4- oxo- o] .
4, 5-di hydro-i soxazol o[ %, 4-d] p idin-g-yl]-2-nmethyl-p
ropyl } - 4- net hyl - benzam|de as thé HO dalt. Ex.
Conpound SM D1 N-(3- Adno=joropyl ) - N {
1-[5-(3-fluoro-benzyl)- 3- nethyl 4- oxo- 4, 5 Met hod

di hydro-isoxazolo [5

, 4-d] pyrimdin-6-yl]-2-methyl-propyl } -4-nmethyl- 330

Wtde hf¥r6§eh chl or kde ,B006/ 01867 CO,Et
/ GB20057UU3Z07 =87, EE 0 NF—NHE™ Nh:§g
Bt

Hchth DVF- POCI 3 CO, Et N4 R @CEt  H N f~-HhM

N HC=N~ 2N H 2 ~(c) PCQCJP% 8, @&C, 2h | nCPBA

. 750C. 2h | MCPBA, E1OH
NHBoc 30g
Y [L£O.Et
o\ 1. DPPANEL,, t-BuOH NaOH -
~s < DIl
6 THF/H, 0 S
LDA, CO
Y NHBoc COCl .
NH,HCI N\(\/
4M HCl in 1,4-dioxane “ o~ =
n( \ , - \ > VW 0
S” “COOH . ~S” “COOH Py, r.t. S Y
) ,
" MW,-30 min.
200mg| phCH NH,
@] //__/NHZ Y
. : 1. HN" M NHBoc {\/ W
= - ACOH ~s p
2. 4-MePhCOCH Y ph‘ O Ph
10
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25

N-(3 Hes 11n ~ DAY | O efl ae il

NHBoc 02H 30 g O Et 1. DPPA/NEt3, t-BuOH NaCH 6 S
THE/ H20 5 LDA, CO2 4 NHBoc NH2HCI //,~0Cl 4M HCl in
wda ebedisszane ~ \ 0 ): KCOOH COCH Py, r. t. 7 8rOI/280005103202
MN 30 min. PhCH2NH2 Br VO ---/NH NNN 1. HW~
NHBoc B N2 r2 2.4-MePhCOCI _ s 0 Ph AcOH ~S Ph 3.4M
HCl in Dioxane 11 10 O 12 WD 2006/ 018627
PCT/ GB2005/ 003202 -68- E<XAMPLE E The fol | owi ng
conpound was synt hesi zed accdddi ng to synthetic schene
E above: EXAMPLE ElI 5
E\AM}(]SE/ET] no- propyl )-N-[1 -(6 benzyl- 3- net hyI 7- 0X0- 6
= 7-di hydro-isothiazol oj 4 5-dl pyrim dj n-5-
ymlhﬁp‘v mec-c@nmétlmixwawﬁ%ﬁﬁ@é apSRIfingdp surhesicisgheme Egbove:
sol ution of
6- benzyl - 5- ( 1- br ono- propyl ) - 3- et hyl - 6H i sot hi azol of 4,
EXAM'@EEh i mdin- 7-one (nmethod 39) (260 ng, 0.70 nmol )
in an
g ydr?us DM; (L0 M) e hl dl Ir%)usg hiago ?0[4(5 (?]DLmldm-S-

yl)-gr‘oggqtzrl%%él b&ﬁ%&ﬁdé%{@g%@ﬁ ch&rﬁ%mﬂ) were 10 added at

ure was stirred at room
t ehpesattioreof ®berzyh S &1 theomwdpragyl)-3-methyl-6 H-isothiazolo[4,5-d]pyrimidin-

7-one (method 39) (260 mg, 0.70 mmol) in anhydrous DMF (10 mL), ethyl diisopropylamine

(387 mg, 3 mmol) and N-(3-aminopropyl)carbamic acid rert-butyl ester (174 mg, 1 mmol) were
added at room temperature and the mixture was stirred at room temperature for 1 h after which
the MS analysis showed the complete disappearance of the starting bromide and only the product
peak at 472 (MH") was observed. The reaction mixture was diluted with water (100 mL) and
extracted with EtOAc (3x60 mL). The combined orgam’é extracts were dried and concentrated to
get the crude amine, which was dissolved, in chloroform (40 mL) and diisopropylethylamine
(387 mg, 3 mmol) was added and the mixture was heated to 60 °C. To the stirred hot solution p-
toluoyl chloride (154 mg, 1 mmol) in chloroform (20 mL) was added dropwise and the mixture
was refluxed for 12 h after which the MS showed the complete disappearance of the amine and
only the pfoduct peak at 590 (MH™). The feaction mixture was concentrated and the crude |
product was purified by column chromatography to isolate the pure acylated product (80 mg,
20% overall from bromide), which was treated with 4M HCl in 1,4-dioxane (10 mL) for 30 min.
The dioxane was evaporated in a rotary evaporator and the residue was diséplved in water and
freeze dried to get the pure product as a white fluffy solid. Yield 60 mg (16% overall from
bromide). Having the following properties: m/z 490 (MH"); '"H NMR (300 MHz, DMSO-dg, 96
°C) § 0.65 (1, 3H), 1.36-1.50 (m, 1H), 1.60-1.72 (m, 1H), 1.88-1.99 (m, 1H), 2.14-2.26 (m, 1H),
2.35 (s, 3H), 2.47 (t, 2H), 2.68 (s, 3H), 3.32-3.44 (m, 2H), 4.90 (d, 1H), 5.50 (bs, 1H), 5.76 (d,
1H), 6.96-7.34 (m, 9H), 7.68 (bs, 3H).

Ex. | Compound 'H NMR m/iz | SM

E1 | N-(3-Amino-propyl)-N- | (300 MHz, DMSO-dg, 96 °C) 5 0.65 (, |m/z | Method
[1-(6-benzyl-3-methyl- | 3H), 1.36-1.50 (m, 1H), 1.60-1.72 (m, 490 39
7-0x0-6,7-dihydro- 1H), 1.88-1.99 (m, 1H), 2.14-2.26 (m, | (MH")
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the M5 anal ysis showed the conpl ete di sappearance of
the starting brom de and only the product peak at 472
W@ 618825 observed. The reaction m xture was PBCT/GBe@s5/003202
with water (100 nL) and extracted with Et QAc (3x60
m_). The conbi ned organic extracts were dried and
concentrated to get the crude am ne, which was
di ssol ved, in chloroform (40 nL) and
di i sopropyl et hyl am ne 15 (387693, 3 mmol) was added
and the m xture was heated to 60 C. To the stirred hot

SRoMidz8b[4#3- L Ol uoy 1951170#51 [E3 )l o471, h?;nwew d

chlorof orm (20 nL)| was “added dr opwi se mj Xt ur e
Wy rimfdinséed)f or 1231’H) afx2e3. 4anchH) HeOOMB, $Hawed |t he

OB ERCRE *Sop> N 1BE TS EBdHI GO athr o| was

Cedicemideat ed and thﬁnaj}gd¢6grggggt) was purified]|by
olum chronatography to isolate fhe pure acylated

product (80 ng, 20 20% overal | from brom de), which

mzlotn{p%ﬁégg?%hﬂgla\'mglaggh sglpggltg X 1%11§n1r_o)tugu(l)é m%?or protein
HsERY 2P0t BihikiRes 51!"']@%5 RSl dden m%oﬁﬁﬁi'b}’tqge | o (?Ii‘ aalﬂ?totlc spindle

reeze dried to t he pure product as a
and gwrefere fyr @¢1Ud1801qmg I(ﬂllb%lts\@é Egb lhate been showmitalblock klelsiin ghe metaphase

of nak}{é&efl%:elg% q 6’190 851? &E flée ed@?l%,{azndég&egw %hafe g@tl-(pmlgferatwe effects. It

is belidled thatBg Slinkifo act b modul8Brslo AR 1(dRisibidand %relé(pgctg@to be active
(in, 1H), 25 2.35 (s, 3H), 2.47 F) |

t ]
against asomdastic dispasegyeh ag cgginpmas ggf-ghe(lgalgobr(eayg,, oviaHy), ,h;r@,, c‘z’(ﬂon prostate or

o et ol S e Vo, By e i s

lymIMdblastb/E@kétﬁJa Bigrofiikc rﬁye@oﬁ%tﬂénnmchrd)@d ?@ﬁ)hoc tic leukemia, and
1- (6-benzyl - 3- et hy 3H), 6-1.50
fym 0@%315f0r7ez<a{we Izigé)gl@,@s dl?@ﬂé%ndanm Hrdghi %lyrrmhpma tumors of the central

o B s AR A AL 000 B4
sarc@hf) andoxAFosatcomaH her2fobBit @Sbehedécbt;hlat e dompbundk)of f&mula (1) may be
used ogé ?ﬁgtme&-{ gf né_%;lafgc g§e§sp Hﬁxweéhggoryg%hl]ds gg%ﬂ;ﬁ)@ and their salts
and (h@ir iRbvo h}dl%%fsﬁgl% est%llﬂ)are CHRRUNG $e Qb tiveO M Aok éﬂloxﬂgsvc?f the brain,

been shownh to inhibit emcrotuuem?tor proteln

‘breaﬂs%yal Inngicolon, pIIOﬁtlatemrtocﬂm tl@SUEE,giS Wedlvas lb@@mmﬂmﬂﬂymphomas tumors

of the RENE apd PERRLATREN G Rty Tl Dief 5B besuhgs malpaoma,

fibrosgebms ReYvBsttSsakdoak TRELdiipduids BE farRIuBPIRSR! tﬁeﬂ’fsalts and thelr in vivo
mtosis leading to apoptosis of effected cells, and t

hydrplysphde eyiersiaeaexpasied ippoddtive paainstaeeplhasis diseape such as Carcmomas of the

brain, breast, ovary, lung, colon, prostate or other tissues, as well as multiple myeloma
leukemias, for example myeloid leukémia, acute lymphoblastic leukemiia, chronic myeloid
leukenia, chronic lymphocytic leukemia, and lymphomas for example Hodgkins disease and
non-Hodgkins lymphoma, tumors of the central and peripheral nervous system, and other tumor
types such as melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma. It is expected that the
compounds of formula (I) would most likely be used in combination with a broad range of agents

but could also be used as a single agent.



is believed that Eg5 inhibitors act as nodul ators of

cell division and are expected to be active against
woewploas? ¢ di sease such as carci nonas of the PCHGB2005/003202

breast, ovary, .lung, colon, prostate or other

tissues, as well as nmultiple nyel oma | eukem as, for

exanpl e nyeloid | eukem a, acute |ynphoblastic

| eukem a, chronic nyeloid | eukem a, chronic

| ynphocytic | eukenia, and 10 Mmphonas for exanpl e

Hodgki ns di sease and non- Hodgki ns | ynphoma, tunors of

t Neenesultyr tk compdupdsrdffhmnadh (Ind@pvobeensysttidied imtic Maladrite Green

h as rasarc

 assagdieuhe Biginas FRuBE At Lna rpat dpl ma SR st eample
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compEﬁl?&oft@Fh @Qﬁu@gfé@ﬂ@-" a (1) my be wused for the
treatnment of neoplastic disease. Hence the conpounds

ochﬁnpqmmtlapI(olv)dedrw this em\rensaxh slouldialdo bhesaful as standards and reagents in -

deter@z{p%f ﬁ%sﬁg&%]o? F[? %gtrea r ami %Ct{icéagg mhﬁ:'\}talf Cﬁt IT¥1 goulg %e prodeed in

comn‘fé?&@ﬂﬂts&roﬁﬁlrﬁin% epcfon@ﬁdﬂlﬁﬂ of sSesntics Wel | as | eukem as
and | ynphomas, tunors of the central and peri pheral

Malaghit¢ bureerspssaym and ot her tunor types such as

CoRaaRRG g G BT et Ra® BES BEGR o % mgpprsdsing o

malac\iht%%ree]ﬂygﬁdé)" Waedhl rie R 6iee hBosphete @R REd R0\ TR a8€ hayBeen used
agai nst neopl astic di sease such as carcinonmas of t

previpushy 19, measuresthe aghpapyof Ningsi m@@r%ﬂ{a%%fs%@ Jeangy 2%Qlﬁe’§nzyme was
recontéﬂ)(lgaﬁrqg ?issEosi?l OV'}@I] d&q %g%ﬂnug? Qg@a ?lg%:%?ﬂ%ﬁ?% m&lﬁt a fh%l

concén@u{i@mbﬁ@ nM"'troolm)lOQ.LlW&hﬁhﬁ Bulffet k@txisted msqﬁMPIPES/KOH pH6.8,2
hocyti c | eukem a, and | ynphomas for exanp
mM m&r@ka nMdEGBaskmidit, H6 h%l%etgk P‘néO(P Wﬁoﬁghﬁpacdlmlr Madpchite

w50, 3 R L R 3 SR e 027 o

Mala8l#teCOi¥en eI pﬁ&@%@g&med ih 500 ﬁrﬂ eXpeotied pbnfptoﬁyime bottle. 8.4 g
conpounds of formula éﬁa 1vvoul d nost I|kel¥ be used in
Y

ammewwpi el bdate (Rigmanwps Yeshga08mlfge Ipessoitong pigregmixed for

mBe 5o b3 0TI Ee AR 3 RATERY R Gonper
5l JfQBfHﬁb@nc( allutwmmmxséemslaﬁu@diw e tRfs Nbb@cdantpﬁates 80 ul of

Geen Assay described herein as having an | C50 val ue
enzyroé d1@©d m uffersbhition abdesgas Fded emawplll end mnlpmdthbfzmﬁpound for 20

min. f\%\«;bﬁ)ﬁ 1%;%510 {ngne éﬁés&rgage so%w%%g{{ ﬁgl\glr%flg gfm?( concentratlon 300

nM) 5&9@ 654 §M 551?1 ymeRelBLHuINY ({mlat hcaitdtiohy e nra{%pfpl ent d,faduffer were

phar maceut to inhibit Eg5. These woul e provid
then added mcomuhnmllaﬂo skeirt ga«zmmpRemtmg \mqmwcp@ annrdlrmﬁbattm ®ran addl‘uonal 20

i nvention. chite G een sa Ctl %
min g H@HE&@R?B%"BW Bfrefidcets e aenten s teatfiontrise M malschite
green%ﬁhﬂgmﬁm molybdate reagent, and absorbance read at 650 nanometers exactly 5 min after
quench using a Spectramax Plus plate reader (Molecular Devices). Data was graphed and ICsgs

calculated using ExCel Fit (Microsoft).



mal achi te green assay, which neasures phosphate
i berated from ATP, and has been used 10 previously to
wore@s01$s21 he activity of kinesin notors (HacknegT/aBao05/003202

Ji ang, 2001). Enzyme was reconbi nant HsEg5 not or

domai n (am no acids 1-369-8H s) and was added at a

final concentration of 6 nMto 100 | reactions.

Buf fer consisted of 25 mM PI PES/ KOH, pH 6.8, 2 nM

MyC12, 1 nM EGTA, 1 mMdtt, -0161% Triton X-100 and 5 M

paclitaxel. Ml achite gr een/ amoni um nol ybdat e
Clainfseagent was prepared as follows: for 800 nil final

vol une, 0.27 g of 15 Malachite Green (J.T. Baker) was

di ssolved in 600 m of H20 in a pol ypropyl ene bottle.

8. ;%"Hmi bdate (Sigma) was dissolved in 200
L. nrﬁﬁ%ﬂ . r{g’q}é%l?w} ons were mxed for 20 mn and :
filtered through 0.02 mfilter directly into 3

pol ypr opyl ene cont ai ner. é | of conpound dilutied in

12% DMSO was a:;{qied to thellwells of ! tes. 80
gl of enzyne di in ffe ution above was
added per well an nc i capound for 20 20

mn. After this pNQ—ln ubatl X
containing 2 mv ATPY(1 t%ati on: 300 M and
6. 053 M pol ynerized tubulin (filnal concentration: 908
nM in 15 | of buffer were then added to each well to
start reaction. Reactiom twedfand i ngubaged for
an additional 20 mn at Gute. The

reacti ons were then quenche

mal achite green/anmoni um-mlybdat e.reagent, and
absor bance read at 650 n exactly 5 mn after
25 quench using a Spectrg %ate reader
(Mol ecul ar Devices). Data™waS graphed and | C50s
cal cul ated using ExCel Fit (Mcrosoft). WO 2006/ 018627
PCT/ GB2005/ 003202 -71- dainsIl. A conpound of

mclug]l?lgrv,gu@lg?mgac)eutwally acceptaIY)Ile SaltNhe':\rlegf R N CNGP2NR Ra

wherein:

X is selected from C or S provided that when X is S then Y is C;

Y is selected ffom C or O or S provided that when Y is C then X is not C;

mis 0, or1;

R'is F, when m s 1;

R? is selected from C;aalkyl;

nis2or3; |

R? and R* are independently selected froi:n H or Cy,alkyl;

R’ is selected from F, Cl, Br, or C.alkyl; '

pis1or2; ’
selected from: | -
N-(3-amino-propyl)-N—{ 1-[5-(3-fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-y1}-propyl}-4-methyl-benzamide; '
N-(S-amillo-propyl)—N-{1-[5-(3-ﬂuoro-benzyl)-3—methy1-4-oxo-4,5-dihydro—isothiazolo[5,4-
d]pyrimidin-6-yl1]-2-methyl-propyl}-4-methyl-benzamide;
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3]
th

IP 51 including a pharnmaceutically acceptable salt
thereof, wherein: X is selected fromC or S provided
wo b@b/ovdsen X is Sthen Yis C Y is selected fromc82ams/003202

O or S provided that when Y is Cthen Xis not C, 10
msO,orl; RLis F, when mis 1; R2 is selected from
Cl_3al kyl; nis2o0r3; R3 and R4 are independently
selected fromH or G _2al kyl; 15 R5 is selected from
F, O, Br, or G 2alkyl: pis®or 2. selected from
N-(3 ani no- propyl)-N {

N-(2Xmiiko éﬁlyf)LqunQSibemz;&ia)maﬂlgbum}xb-445-dihydro4156thmhzh;aﬂ5 - d]pyzrnmdm -6-
thi azol 0[5, 4 rlden6yI] propyl } ,

yl)- ’-methﬂrmypylﬂrérhfawpot@mam Rk (3-ami no- propyl ) - N-{

N-(23 ]anerfo l@%@'lﬁ‘{ﬁg hepails) @m??&'wf - At éo@lh&mi[m'cﬁﬁyrmdm 6-

iazo r|In| hy propyl
yl)-2= rﬂcmﬂtmpy@enzmnbenzm@o%/ 018627 PCT/ GB2005/ 003202
-72 N-(2- am no {L din6
N SRRy B e eisL-cso o g - so il 6[@1934!““1 -6~

o I ﬁ -4-methyl-b id
yb-2 ]ﬁ%tﬂgl ér[gkﬂl] %;ch%y m?dzybreonr%gn%eenzam de;
N- (al‘dn@ﬁe-@mpyd))—lét ﬁlyB)behz)[l -3-methyl-4-ox0-4,5- dihydro-isothiazolo[5,4-d]pyrimidin-6-

5 di hydro-isot hi azol o[ 5, 4
yl)-2: %g%?rﬁ?%‘hﬁ °r§>b‘¥ 1eti1yfr§?r}ﬁg epro)r;y | ]-4- met hy I-EJe

N- (a%ﬁﬁb% I&g[ﬁ%b’ﬂ%hﬂq =2 hlly)-4Nxb-4,5-dihydro-isothiazolo[5,4- d]pyrumd1n-6-
enzyl met hyl’- 4- oxo- 4, 5- dlhydro i sot hi azol o[ 5, 4

yh)- ’-rdi:tpylr -propyli]-@omptenzamigiehy | - pr opyl ] - 3

NG G B Y eSS S0 on 8 Al on-

N- (3Lcﬁmétll§i’1a‘ﬁiﬁhd)-@h§iiy®' Hmefhyl- b%ni@ﬁnﬁ@d -propyl]-3 |
| uor o- 4- met hyl - benzam de; . N-( no-_propyl. -N-B) -
N- [11(5(®n@én>zmeﬂg’l'ﬂétxl6?¢f @W-@O@H%Oﬁgléﬁoﬂp&wrﬁ%ﬁ@rl y2-methyl-propyl]-

N- (3[?51511%58’ dhdind E}(SJP@ ﬁbfénio BRI o de;

N-[1-(5-benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propyl}-
N-(3-dimethylamino-propyl)-3-flucro-4-methyl-benzamide;

~ N-(3-amino-propyl)-N-{ 1-[5-(3-fluoro-benzyl)-3-methyl-4-oxc-4,5-dihydro- 1soxazolo [5,4-

d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide;
N-(3-amino-propyl)-N-[1 -(6-benzy1;3 -methyl-7-0x0-6,7-dihydro-isothiazolo[4,5-d]pyrimidin-5-
yl)-propyl]—4-methyl-benzamide.

2. A compound, or a pharmaceutically acceptable salt thereof, as claimed in claim 1 whichis
N-(3-amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-y1]-propyl}-4-methyl-benzamide. '

3. A compound, or a pharmaceutically acceptable salt thereof, as claimed in claim 1 which is
N-(3-amino-propyl)-N-{ 1-[5-(3-fluoro-benzy1)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4~
d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide.
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N-T
- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4-
wak@gorsseti n- 6-yl ) - 2-met hyl - propyl ] - N-(3 -di neCTGB2005/003202
| anuno- propyl ) - 4- et hyl - benzam de; N[
1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
[5,4-d]pyrimdin-6-yl)-2-nmethyl-propyl]- N (3 -dinethy
| am no- propyl) - 4- brono- benzam de; 15 ‘
N-[1-(5-benzyl - 3- met hyl - 4- oxo-73-5- di hydr o-i sot hi azol o]
5,4-d] pyrimdin-6-yl)-2-nmethyl-propyl]- N(3 -di
4, metAhydnagdund; qmeqpi}aln)laébu{lﬁdlll}oxc@e;ﬁalbietshiythebﬂﬁ,zamlaimed in claim 1 which is

N-CRep o R Do RA - Tspidohgre-4.5 kb dso dscuhingalps.d-dipyrimidin-6-
[]-2-nethyl - I
yb- ﬁﬁﬁ ﬁlﬁ%ﬁgeﬂ%%ddgé&@% grr} no- gfopzl ) p{\ffy }
1- (6 benzyl - 3- et hyl - 7- oxo- 6, 7- di hydr o- |sothiazolo[4 5

AL TR T P TR s L A

N- (2—B?fn@f&y%%ﬂpﬁﬁt%‘-%ﬂﬁﬁnﬁé‘t@lméxdﬂﬁ]ﬁfcﬁhﬁcﬁo isothiazolo[5,4-d]pyrimidin-6-
yD-2tmiethyl- EﬁOfPB’Ud%-meﬂ?ef&rbymZ)aanmt hyl - 4- oxo- 4, 5- di hydr o-i sot

hi azol o[ 5, 4- d] pyri m di n-6-yl]-propyl }

-4-met hyl - benzam de. 25 3. A conpound, or a

6. phar dﬁﬂﬁ‘{fb‘l&hﬁ Ctlal phapisRptiallyencs@itiblé bat ﬁl@fesof 3a§ cEhiRbABClaim 1 which is
aim1 which is N-(3-am no

ST AR ot d e TR A S50 A lahy | omlhﬁ,@@ 5.4 &Jpyrimidin-6-
y)-2RER ) Blepy 1 B B e Y Robos/ 003202

-73 4. A conmpound, or a phar maceutical ly accept abl e

sal t theregf, ? clainmed jin claim1 which
N- (Azqog}ﬁoHB_,é{rﬁy] 1ftrrmc[eut1cally acceptable salt thereof as clalmed in claim 1 which is

N-(3€ra'51ﬁi%§)%]?§§ﬁrdl—1§$[a F(ﬁf%%ﬁk{/ll %ﬂlyf’-tlf’mg' éng-(élﬁ%dlrg‘-?stoltlﬁgzcz)llﬂiél-d Jpyrimidin-6-

y1)-Z-Méﬁlbaypmpyk}p“yﬂqleré-ébmmyi—bmaﬁﬂde. 5 5. A conpound, or
a pharmaceutically acceptable salt thereof, as clained
inclaiml which is N (2-am no-ethyl)-N]|

8. 1- Q%ﬁ%&ﬁ& &a%ﬁﬁﬂdeeéﬁ%@ aéee%téﬂl@é’a‘#tr tﬂer‘e%i‘)tag bBARLPin claim 1 which is

[5 pyrim din-6 -2-methyl -pro
N-(3- amlng-tphgpy.l)bﬁf{j@(mmgzyléi mt}wbﬁmqrﬂjﬁ ddryda) 1sothlazolo[5 4-d]pyrimidin-6-
ceutical l [ able salt thereof, as clained
yD- 79113%??& r&Pﬁl]\,‘ﬁ’ ﬁj |at§ (2-am no- et hyl ) N[

1- (5- benzyl - 3- nethyl-4-oxo 4, 5-di hydr o- isothiazolo
[5,4-d]pyrimdin-6y I|) -2- nethyl propyl ]
9. fArerpouUndner ﬁ)pbawggtmallm @acceptabje @rggf;l as ghanaed in claim 1 which is

l%a&:@ﬁ ﬁleﬁﬁl yo&%%?—ﬁéh?g!oew%ﬁnazg E rcﬁ jq_ 1d1n- -yljn'?—methyl -propyl]- .

in c
N-(3ddimbthyndyd-pdopybt byt etlfd Géozatnife.di hydr o- i sot hi azol o

[ 5, 4- d]pyrlmdln 6-
10. A compound, or a pharmaceutically acceptable salt thereof, as claimed in claim 1 which is
N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl]-

N-(3-dimethylamino-propyl)- 4-bromo-benzamide.

11. | A compound, or a pharmaceutically acceptable salt thereof, as claimed in claim 1 which is
N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propyl]-
N-(3-dimethylamino-propyl)-3-fluoro-4-methyl-benzamide.
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15 yl)-2-net hyl - propyl ] - 3-fl uoro-4-net hyl - benzam de.
8. A conpound, or a pharmaceutically acceptable salt
wo b@epefe27 as claimed in claim1l which is PCT/GB2005/003202
N- ( 3- ami no- propyl ) - N
1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
[5,4-d]lpyrimdin-6- y |)-2-nmethy |-propy I]
- 4- brono- benzani de. 20 9. A conpound, or a
pharmaceutical Iy acceptable saldt- t hereof, as cl ai ned
inclaiml whichis N
12. 1- (Sehepayid; 8- arphdnyiacelntionldy docepdbRrysdlt therad] 45 @Zigled in claim 1 which is

N-C B b 52%91%”03@?% B Arebach 5 ey gn-ismazolo [5.4-
e T g o £ el

1- (5-benzyl -3 -net hyl - 4- oxo- 4, 5- di hydr o- |soth|azolo

5,4-d d 6- yl t hyl
13. [ %Q%%Lrglh'mwog %ﬁépgutlcalﬁ?%%%tagl@%gggﬁea@y- agclaimed in claim 1 which is
N- ﬁ@ﬁﬂ%uﬁ}@ yIQN- Fq %@P@%étﬁﬁw Mh@@e]ecﬂhﬁﬂb%&ﬁﬂa%olo 4,5-dlpyrimidin-5-
“t her eof ascal in claiml
ﬂ)pﬂ@ﬂﬂﬂﬁn@meVHE®mw@thyI 4- 0X0- 4,5 dlhydro |soth|azolo[
,4-d] pyri mdin-6-yl)-2-nethyl -propyl]- N (3
- di met hyl am no- propyl ) -3-fl uoro-4-net hyl - benzam de. WO
14. 2006¢dHBR6GAd PEFm{dB2 A9 5f HPBARACeuticdlly dcbepBbRAAR Ql‘i’erﬂgof a8 rre(:lted in any
a_pharmaceutjcally accept abl e salt thereof as cl ained
one phclaimy hio1l 3er 8be 252 medicament.
N- ( 3-am no-propyl)-N11-[5-(3-fl uoro-benzyl) - 3-net hyl -
4- oxo0- 4, 5-di hydro-i soxazol o [5, 4-
15. d] @heiuse olteledimpdund 2 ﬁf@h’ﬂﬂdt (IpboPypharaceutically acceptable saltthereof as
g met hyl - benzam de. 5 . A compound, or a
recits i Wc@mqf@bﬂlm laeééplpabff wagwpeturaefraapedicamert for the treatment or
pr 015115}12&!325% Qi‘ri]s%rdggéogg?c;ﬁted VTlth canger. I -
-nethyl 7- 0X0-6, 7- dlhydro |soth|azolo

d rimdin-5- 4- met hyl - benzam d
o Limgd st pon ] bopeange,
as re@ﬁ@&ﬁxt ?lo%e 8t ualrhf' £1180fh S nfaﬁﬁfat:ﬁge biy ﬁ@d’lcarﬁgﬁ%leus%fm Fhe

cl ai ns to 13 for use as a medi canent use o
prodacieempioueg Sohhibitorpu fiect in) a warna-bptvdedragienal 5wl dsyman.
- acceptable saltthereof as recited in any one of
claims 1 to 13, in the manufacture of a nedi canment for

17. t h&@ht LSS mRund @fﬂﬁ%hﬁ%lh%l)o& Qpl%&ﬁlg@éu%cﬁﬁsﬁbﬁﬁﬁg salt thereof,
with cancer. 15 16. The use of a co

as recipdui 2y Ony | of glairas bidr imdbemanefatige @n}é:@pdlam@tiaﬂ gse 1n the
prodh@t% et an ana %lsfférattﬁ/g ek”fgcta} V? - l?lf %&ednanerﬁgl sulﬁ as mgn.

nu ac ure carrent

18. Th¢ use of a compound of the formula (I), or a pharmaceutically acceptable salt thereof,

" as recited in any one of claims 1-13, in the manufacture of a medicament for use in the treatment

of carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple myeloma leukemias,
lymphomas, tumors of the central and peripheral nervous system, melanoma, fibrosarcoma,

Ewing's sarcoma and osteosarcoma.
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production of an Eg5 inhibitory effect in a
war m bl ooded ani mal such as man. 20 17. The use of a
waeeovpossd7 of the fornmula (1), or a pharnmaceut i Bel/GB2005/003202
acceptable salt thereof, as recited in any one of
clainms 1-13, in the manufacture of a medi canent for
use in the production of an anti-proliferative effect
in a warm bl ooded ani mal such as nan. 18. The use of a
conpound of the formula (1), -G6-a pharmaceutically
acceptable salt thereof, 25 as recited in any one of
19. cl & methdd & the prdﬂh?laﬁﬁﬁt&fa&ﬁéﬂt b€ c@fcetrwith @b @PABIAE afiinistering to a
use in the treatment _of carcinonms. of the brain,
humgp gpaged obsughtreatiipey, 2 heiapprtisatly pHemtvaREIOURLPE 4 ¢arapound as defined in
any GHESQMRms AN 9! 852 phdrdAROSIES oJdBOR 0 ulchEaroont * 2|
and perlpheral RerVous syste rosarconma,
Ewi ng's, sarcoma and osteosarcoma. WO 2006/ 018627
PCT/ GB Og?/ 003202 -75.19. A nethod for the
- pr 6pR§Pa% Y the Bstiment O%taneeﬁ@ewmrewdwwngg Hya human a

ther%fémuﬁﬂl%te?feb dfodht oPHEBR btﬁhcﬁ&qgg?ﬁlg ?fé < rrp h %gﬁa{z}g@ﬁcaﬂy acceptable

her apéut | c ly effective am)unt
salt thefeioheddddfmed amynyome affclamailts 12. to 13, or a
pharmaceutically acceptable salt thereof. 5 20. A
met hod for the treatnent of cancer conprising
21. ad@ AbSbE FrFodiRig Wnﬁlblt‘bpﬁéﬁ&@ Wl & Galrh Y1 &3de8 GhinVE, such as man,
amount of a conpound of formula (1) or a
in nqsHaf ﬁ*@f&iettﬁtaitmmtlwhlelt cwppraish edmyasteringrorsef anamaldarf dffeetive amount of a

one
comis gt TR U A ARBR B TR o P Bl e in any ome of
claimi-mal , such as man, 10 in need of such treatnent ,
~whi ch conprises adm nistering to said animal an
ef fective anmount of a conpound of formJIa (I), or a
> phar VoA [ ted
? ngarﬁ?tﬁgﬁéf %@dh epg. 865 g@t&%?&éﬁ’e g'lré%if SDFLJ?O(E%U gml%al such as
mangin naacl of quch |trleﬁt§hli@11t I\W}B:h&thQﬁises mmmrrmobb @ﬂd Qﬁm&?d] laf@ffective amount
such &i in need of such treat ment [
of a emqné %fé‘tﬁl%(lé;t% i nh@lm%?egfaqaélmﬁ?%bleaﬁﬁltethp@@f jag gecited in any one
of cl&Runi3 of a conpound of formula (1), or a _
pharmaceutically acceptable salt thereof, as recited
|n any one of clains 1-13. 23. A nethod of treating

carci s.of the raln, St., Var
23 SR SpRBET 5 Blarbf Catiimis ol i e Sleat vt e, $oloR nd prostat,

multl YR OIS | derRES lﬁflpﬁdﬁ?ascﬁﬁtorrﬂ)t BBdeRES 'aﬂaﬁ&‘gﬂheral nervous system,
ner vous SySt em mel anonm, fibrosar conmy,

melagamea offerosanebros tfevngs sorneima and astmamobtaoonbemmnﬁbmldﬁd animal, such as

man 3 o B e el BFichg ok A SRIRERe 4h u Amiral g effctive amoun

of a &Bpttid of fordntOp e aghamatattidbil@addeptable slt thereof as recited in any one
phar maceuti cal ly acceptable salt thereof as recited in

of clgipy lohe

24. A method for the treatment of cancer by administering to a human a compound of
formula (I) or a pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 13

and an anti-tumor agent.
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of clainms 1-13. 25 24. A nethod for the treatnent of
cancer by adm nistering to a human a conpound of
wo ecooaokss271) or a pharnaceutical ly accept abl e Bel/GB2005/003202
thereof as defined in any one of clains 1 to 13 and
an anti-tunor agent. WO 2006/ 018627 PCT/ GB2005/ 003202
-76 25. A pharnmaceutical conposition conprising a
conpound of forrmula (1) or a pharmaceutically -
acceptabl e salt thereof as de€timned in any one of
claims 1 to 13 together wth at |east one
25. PhRLARGEIEEAl boﬁnﬁ@s@m ahh@iseRs 4 t@npoudidlof€ntmus (1) or a
ex0|p|ent 5 26. pharnaceutlcal composi tion which
pharromptw@eisacaem@iﬁp salhthersof andeting iy pay pne of Gdaimg 1 to 13 together with at
har maceuti ca t ahl as recited
least PR Bt HoRREBRL AR, Gy SRl 05, 1,
pharmaceuti cal | y-acceptabl e diluent or carrier for use
in the production of .an Eg5 inhibitory effe% %n a
26. wah PhRITASEEECah AOREPSIHQIL Wigh CRRRATISSE® WPOAHC‘ of the formula (), or a
har ut| Q
phar PR kot PRSI o8 i SN ity A0TRAY Mlocirion with
a pha‘i'ﬁhla&eu&lhﬁllye@cfc.eptaslercbmlemad canieatiyr wadn tfe prodicten of ABEgH mhlbltory
association wth rmaceutical |l y-acceptabl e
effecyin g Warm-GRoodsd g F\gfth 4§ n t he production of an
anti-proliferative effect in a warm bl ooded ani nal
such as man. 15 28. A pharmaceutical conposition which
27. coAphbseseaticd nqnnpmitmf whimb Cbmtprmebsaa <(on)pou@d of the formula (D ora

o e ES b SR A U ST AR L Pl hciation wit
a phAEAREEN- A ERbaY AR RRA! @i ifbuaBtin B fFodctioh of @fi antS@roliferative
I'n the prioduction of an anti-cancer effect in a

effeonvar anvbino-biteded animedl seahcds raan- man. 20 29 A
phar maceuti cal conposition which conprises a conpound
of the formula (1), or a pharmaceutically acceptable

28. SahtphhhfiRefical @§mb8§t1&1€d1hicﬂ canyprieres @fmsduaid 8 the- fbinulard), or a
association with phar maceuti cal | y- accept abl e
phalmamymtﬂlmcceatablﬁéﬁlt thsreaisas reqtedrin 2pY aag ?f%ﬂf‘m&fl -13, in association with

a ph%ﬁqugéu 1ca taggep aIBFe dlp{eﬁf &*ca é:r‘ff use QY #eY I‘OJil]lle?lgn 0% 9h Sfti-cancer effect

eukem ynphomas,
ina'tvbjmlbﬁ)od@damhﬁl g\mhtarsa:hanand perl pheral nervous system
nel anoma, fibrosarcoma, Ewi ng's sarconma and 25
osteosarcona i n a warm bl ooded ani nal such as nan.

29 A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as recited in any one of claims 1-13, in association with
a phahnaceutically-aéceptable diluent or carrier for use in the treatment of carcinomas of the
brain, breast, ovary, lung, colon and prostate, multiple myeloma leukemias, lymphomas? tumors
of the central and peripheral nervous system, melanoma, fibrosarcoma, Ewing's sarcoma and

osteosarcoma in a warm-blooded animal such as man.



