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WD 2006/ 018627 PCTI GB2005/ 003202 -1 SELECTED FUSED

HETEROCYCLI CS AND USES THERECF Field of the invention
The present invention relates to novel fused

&g)tzﬁ({@g%g# es, their pharmaceutical 5 conp05|1;é1[98%208\g}&3202

use. In addition, the present inven
relates to therapeutic nethods for the treatnent and
prevention of cancers and t-o the use of these chem ca
conmpounds in the manufacture of a nedi canent for use
in the treatnent and preventi-dn of cancers..
Background of the invention One sub-class of

anti - caSsEEECTRNMEUSERAREEROCYICBICS KNDOUSES THREREQE

extensively in the 10 clinic is directed. at
m crot ubul es and bl ocks the cell division cycle by

Fi¢ld bethE @iviefgor t h normal  assenbly or disassenbly of

t he totic s i ndl e tgsee Chabner Ryan,
Paz- Bffse“imv ntieg relptss eonsiused hefRfOCYCé%lﬁ@lpbmr@gerutwqﬂ

coﬁBbélf'@'@ @h@ﬁl‘éil@ds&ﬁ’%@é $n add?tldipﬂ{é%ent*}nveﬁmn xlelafgg kd ﬁixerapeutlc
E., and G| G Goodman and

meﬂpggs ;By{éh%@gpq;)@ pmre‘g’@gpr@, oﬁﬁanqqq%@r@g@ theivse of th@e chermcai compounds
in ﬁx@'ntxdngfbctu?@cg]a nle-ﬁhﬁm e 1}8'; ettrﬁ @a{ﬁd%?? tfb%z/dé‘ cners.

Taxol (r) pac axe
f th |samcrotubule stabtllzer It

i nt e . . |
e Sy U b ARG igpoivaty n o
clinic todirested bt mmtambultﬂstan& biosksx:thé el divikiboespde bybintesfeti PP AR normal
out pr Y,
esi P srg e e a5y oy g ichabier. 1 U RRED P, Paz-aves .
Gaadjfﬁbﬂﬁherﬁdi J &d(CBll%fgﬁS iRt .I:Qﬁlﬁr)eothM- agtaz[td IEB]Iagimaﬁ .{ Gt Limbird, L.E.,
ecu ts, o it ; and_real | (a
@/E'#m Ba‘? G v{ %Odrﬂamag@@ﬂe’@%?@95%@@%%0%@&5 of E@rapeutws 10"
edifion®00f, The /& Geey-eiilf 66&1§alﬁ’és Irk?%i@@t(péMﬁe&elﬁ)%E 'of ¥ lost effective
are_neutropeni a and peri pheral neuro&'t y. Paclitaxel

drigs R EVRPSE.G> s g irerJHeAricrRg Vot the eermel gsawthend ghrinkage
of MitrSPNESBuORbdkthrg cell§lindBint tafihse MSESUWOHE Mlgelﬁls%'ﬁ@n followed

refractory to.treatnent with paclitaxel,
by slippsesintqiae aes celheyslesvithopthaying paeperly éa@dﬁénand eventually by apoptosis

of 1A8& dbhaxal cdis (I?iLl%%}Sﬁ’m.‘%; RE W AlEr 3;%9 I tﬁae@g&te?fegtrs H?paé: itaxel: myths

resi stance punp, coprotei n’((see abne
anpality (2 oficThagiew). WG‘rJeCansefal Ne.Rd:15dr156Hf ecti ve

ff
am ISgrEn% {):Iﬂ%% ﬁ%ea%?egg oa‘ érgﬁ}mg@v ]%a%wgéerl agdg:ﬁggpe?xﬁzﬁ%d Fréprileral
newbagion Pwhtaaglas hMWrt taxause-abssmal lamtilntgbﬂ)merotubiﬂe@ﬁﬁmf&@hase cells.

In ac{detlcinh % %(leeorgﬁnc&)rﬁg geat 1%5%@%%&%@1 ?aiq-p er tumors

bedoydrindeysiive duﬁngr'&h'a&mbm PactitaREMé Sl60 ARUbSERte B @féGnulti-drug resistance
ot ubul es ew see Sablin, E P.:

r arev
mePﬁ{e f@rﬁﬁaﬂ%?ec&@m?m 200Rei’r structures and ot or

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

Kinesins are a larce 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 nﬁcrotubules: their structures 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 nechanisnms. Curr Qorn Cell Biol 2000, 12:35-41 and
Schief, W R and Howard, J.: Confornmational changes
during kinesin notility. Carr Opin Cell Biol 2001,
WO 2006/ 018627 PCT/ GB2005/ 003202

&%négméﬁéf this famly transport nolecul ar car/(‘;ﬂﬂgﬁy003202
m crotubules to the sites in the cell where they are
needed. For exanple, some kinesins bi nd to vesicles
and transport them al ong nicrotubules in axons.

~ Several famly nenbers are m-2otic kiresins, as they
play roles in the reorgani zation of nicrotubules t hat

est Sbhic sivatbess of Iﬂﬁ@faﬁﬁlyl’ﬁahqioh'tﬁnéi@dm legrgo Td8g MiIHEbEEIS the sites in
s originate at t he centrosomes,

SN R AT R TN T A

aldflg HEEREIBALES irPdxohd) e el AR b MbErS SeQRit R k?rﬁﬁﬁs as they play roles in
ronosonme. The mitotic spindle lines up

thegﬁ%ﬁﬁé%we@f avcrﬁ%bléwa%@s@bhsm @blmglaamotmprz@im Zhewinus ends of
thé mamﬂ@eé Htate%’%tcgﬁ 8 B & é;a?d f{oqigabvhﬂg Kis¥hds bind to the

s at an p ase an op as i nesi's
kwwbmte ¢t thg centRmgyic reRion CLf @wlschrcmqsoﬁaaf The mlMtl,c sﬁmﬂe rhns up the

g 8 oo PS5 LRy L0 P v

dagghyerseliagt adphdse aﬁ‘ﬁtellcq:halsel?qhbklaémsl).gﬁee IAﬂllﬁhrts,l‘Ey\Bl‘éw ., Lewis, J., Raff,

}_?\E%gtﬁ(lgognod i]aﬁ SRER/F%%&@F ghﬁSI o eﬁéq}lg By ?L%MM}, Chapter 18, The

Mdthasics, of\@ellDidisidh 0994, Kialand Phlﬁlﬁsﬁﬁ@[ Mb aﬂév@Tﬂ'onkky p34c dc?
re t spi ndl e CI atjo
s Thom B isaens s AR aeton s T+ 5 SR BEPaA-d 3nn B Horon, P,

| Hakokr, ™1, Kodks M. a\ﬂd\MgO, @A PASBRoryladSt By p34tdedil RS9 spﬁfdle assocxauon

KSP (klne3|n .Spi_nd rotein), is a mtotic kines
of fpreyEEsne ﬁ&nsae-r?lﬁecwo gSPemiad Evibinelar Rpipdle GrsmatiaBwRYor Gell 1995,
83@7? 1180H 69 : fidp (‘Rﬁ{éhﬁ %ﬁ@i@ ﬁﬁ&ﬁ{ atd rﬁﬁ‘oticrlqﬁelaﬁ WOPRAR ogs in
mtosi's, and for the assenb bi pol'ar mtotic
magy organisms figye bgen topavp b@@qma%}ﬁompntrpsome sepaRajiparin the pwphase of
mn(o:'m@ and?&q11€§£%+§¥ of e? bi gﬂnlar mgtlcp%p'ﬁﬁlé %‘m i %vf%(v s%% ﬁgﬁﬁrﬁsA S.,

essential bip drrving cen
Rogerp.ds-&t.ianh SC@QYChMm @e(bp'h?@ltmi}t of KigBins: e]s%ﬂal bﬂ&?&rﬂﬁ)tlc motors

o8 LA kST B 0 19 SRt B

tettamedt inogpr 200d (M thorgh fo €ossHink ivieranimies nd pavlidipdie maheir Fundling

- OVBegboCoR Vtias TR Ppbane Kideit Pontt ot A fo e

preposedesissof dirf&sﬁtaalﬂbﬂgﬁibmgziasw 1ﬂ6tbﬁp1btﬁﬁﬂ|1ﬁé§t%blﬁshntl n%cﬂ’é Bipolarity. "
9 0 everal reports have |ndica
CufiefipbisBPo g%r&l%éﬁemﬁlm% el adicas tpnibiies et By icton Leads

to tétapiisEMosiein!vhich 2N$ @i¥plhy MOAStERdpindRk NEceRly RS MHiditor called
5 inhibitor called  nonastrol was isolated in a

moggﬁtqo?wa%lé@a@@ eehslifbgpedricrest far mitogie kiockerg dsysr. T.4., Kapoor, T. M.,
5@8?19 $.4., ﬂimcl\'k W 2§cl‘if§9&a§ ) ’am?h/ﬂtc%lséﬂ, ﬁgfgw%ﬁyymn%fcé%e  iphibitor of

Schr ei ber, M t chi son
mitoHe, smndl@blpglrantyndmﬁcctmsqmmmtepdobq;@d serdenySciatent 399) 286: PTiL-974).

a %H&E%P&ea%&? gvass oo b<;S gﬂe@%?ot]‘r%% dve kmesmgh avy9<:7hAé}n', another

closely related motor with dlfferent.functlons (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, I., Lebeau, L, Skoufias,
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Monastrol treatment was shown to be specific for EQ5
over kinesin heavy chain, another closely related
m)tor vvlth di fferent functions (Mayer et at, 1999).
,blocks the release of ADP (adenosj <
- di phosphat e) fromthe Eg5 notor (l\/al i ga, %&?GBZO%/M”OZ
Kapoor T. M, and 30 Mtchison, T.J.: Evidence that
monastrol is an allosteric inhibitor of the mitotic
ki nesin Eg5. Chem & Bl ot 2002, 9: 989-996 and
DeBonis, S., Sinorre, J.-P.,-8revel, |., Lebeau, L,
Skoufias, WO 2006/ 018627 PCT/ GB2005/ 003202 -3 D. A.,
D.Bl. sBlgygy, A., Ebeh €1,,,Gafts, P, @ross, RPHacl{ﬁep,sB D.RWad¢ & Eheayd Kozielski, F.:
D., .\Wade, R H. . .and Kozi el ski nteractign of .
IniEion glahe ot PG RS S el Kinkh e iy 2003, 42:
335959) 4 1&9&% Step Ih tBQQa’ialytfo?cycleQifﬁn@ﬁﬂ oddt prdtEias tarteview, see

catal ytic cycle of kinesin notor

in
Sablin BA0 Sclipbinc Nk, 208 et oxmshi Wi POBso LRI e cbe reversible
anmvﬁﬁ%te a@%)otlc Iﬁlﬁ@% Ekp dﬁhtt\blugﬁ-’;‘t&é}%ttm row@% O?Mlltd?wsmn cycle

be reversib and to activate IC S
unghadlchp BINAY ls\mplew fer eppsorriate dbvigigr ES@C@T(I\@D@TCB Mayer T.U,

Coq Jﬁ'.'lins P e e tchfé&]i i J q;r!)blﬁ&' ?plﬁ@aésénblp _F@'\fﬁm?sd 53’51’:11 m;i_nastrol a

appropriate divisian ccur apoor ,
sma,llmol@lgpghhlblmr oK/thelgn;ohah@em,tEgﬁ;ééhll Bipl 3000, PﬁQﬁb} ﬁ@S 988). Recent

l. I
il U R R Tt RIS 4 o 0B e
a_geBlm Ise\u'bﬁa(l) Bumdrael Bpes a8 Emﬁﬁ&)odelﬁtéMeyﬁr et alg1699s al so

i ndi,cat e that, jnhi.bitors of E apopt o

1 o4 bRl RoRe e dt B Pt BERCR Sy Shaicates thati
is dwérRxpréssed inltimesceBs (IntethatidnaliPatent A pplibarien VO 08431335938 ¢gesting that
the s nagtwugﬂ'@ SS?%{S%? Db B s oy peseRton the Mictonbules of

mt@epﬁése QIR B&SI8 thrpted tt &Qéroﬁlﬁﬁlle%}( ﬂ:lfbtsﬁ{d?ﬁéﬁ&lrh@ bn E’atﬂqunt in. mitosis
Ilcatlon WO 01/ 31335 E gﬁstl ng
&

(B}aagx ¢l B9y See plsestSavin, MIS@P{T 6nMuEg§‘5n§ ig ﬂ??olfmesm-hke

prdt&ig 85 Hlsﬂ[gmh? BcaiZAtioH 1M BRotRf spiddM BFRNARL LR StAYSATSDS, 92(10):

s tar o m crotubul es by phosphoryl ation at an
42804733, fhos monastrohhas ogidsteqisbl¢ effen gy mitrotbule argys) integphase cells

OB S, R MENEPED Tt A g

mauee, hicit disappeirs frominedioes soen eGerNatth, and tuks Bgh inbibltionG84y, not produce
- 92(. 4289: 4293 d t apl \
the é%egiglg&%ral d}%‘urrggp%tp% ?sagdl?tgcp With p‘é’a‘?%gﬁtr& h %a%ﬁtﬁxecf ai& &ﬁ% B-n%crotubule

arrays rn
drygdiglyeeliat ell., Btpressib 89the mitotit hetor lpﬁpﬁn EgS irgppesititotic hatrofy 5

ved in r onal evel o u . .
impjiratifs T%e&b%’é‘hﬁ?eé’éf?‘a?ﬁ‘nfeﬁ%%’ BB st P 78R B we describe
thel iR018tiodndT aichid & shédific AR\poreat infibioid @€ EZS) ckpeetadas bpiefidin the

neur opat hy assom ated with treatnment with paclitaxel

. tregfmentRfineenlasiicidisaiser ot ubul e  drugs (Ferhat, L.,

Expregsh ? Priffdohdiatd Je@éﬂug & &%crﬂfe@h@béinﬂﬂﬁlbit&s of KSP
ostmtotic neurons: &g i cati ons for neur na

(WRRAHIHSARAVO 0310902 Js VO 95680 123.8\VP3/05p0040 %9%49679 WO
03M§§@7”W096ﬁ% Bgo &ﬂ?é&%ﬁ%@%ﬁéﬁ %@szﬁ' ass of

specific and ent Ibitors of expected to be
us eirudccondaltde @v1th the present invention, the plesent inventors have discovered novel

chemical compounds which possess Eg5 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.



5

10

15

treatment of neoplastic disease. 25 Certain

pyri m dones have recently been described as being

i nhi bitors of KSP (WD 03/094839, WD 03/099211, WO

/ WO 03/ 050064, WO 03/049679, WO O

%28%%%7758, WD 04/ 106492 and WO 04/ 111_058)%1%32%857/003202
accordance with the present invention, the present

i nventors have di scovered novel chem cal conpounds
whi ch possess Eg5 inhibitory activity and are
accordingly useful for their -40 .
anti-cell-proliferation (such as anti-cancer) activity
Sanelamrof ieheveafi@r € useful in nmethods of treatnent of

the human or i ody. WD 2006/ 015627
PCT%&%@%E%P@@%%95&21§= Summary of the invention A
compound of formula (1): O R CH3 IM X N* .. 2 Y/

RON_t CH2tNRB R4 n,QR5] P bginga
phar maceut i cal Iggg.accept abjje salt ) | m
‘ I's Sel ected

hydrol ysabl e est & tsher e

fromCor S pr-ovie%}'\t [ then Yis C Y
is selected fromCar: proyizded that when Y is C
then X is not C mi%0ormyy~ 1 's F when mis 1; R2
is selected fromG3alkyl; n{fs 2 or 3

N 3.4
o \[CHz NR'R
n

e

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

misOorl; |

R'is F when m s 1;

Rz is selected from Cj.salkyl; -

nis2or3;

R?and R* are independently selected from H or C;.5alkyl;

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-ox0-4,5-dihydro-isothiazolo[5,4-
dlpyrimidin-6-yl}-propyl}-4-methyl-benzamide;
N-(3-amino-propyl)-N-{1 -[5-(3-ﬂuoro-benzyl)-3-methyl—4-oxo-4,5-dihydro-isothiaiolo[SA-
d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide; _
N-(Z-amixlo-efhyl)-N-[l-(5-benzyl-3-methyl—4—oxo-4,5-dihydro-isothiazolo [5,4-d]pyrimidin-6-
y1)-2-methyl-propyl]-4-bromo-benzamide; . -
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R3 and R4 are independently selected fromH or
C-2alkyl; RS is selected fromF, O, Br or
Cl 2al kyl; 15 pis | or 2; selected from

(, propyl)-N{1-[5-(3-fl uoro-benzyl)
‘Yo 2306%3&629d| hydr o-i sot hi azol o[ 5, 4- Péﬂ&ﬁ%@%’&mzoz
d] pyri mdi n-6-yl]-propyl} -4-nethyl-benzam de;
N- (3-am no-propyl)-N{1-[5-(3-fluoro-benzyl)-3-net hyl -
4- 0x0- 4, 5-di hydro-i sot hi azol o[ 5,4 20
d] pyrimdin-6-yl]-2-nmethyl-pespyl}-4-inethyl-benzam de

| N- tsb drdmaEHY D=1 hyd- ben‘islylizl-n(eﬁrybemym S3diRRirb¥8otidaz0MP5,4-dfpydinidin-6-

yl)y:?/?ngoyl sot h| azol of SbFHZ41 %I‘I mbdl n- 6- ; "o
e no- benzani i de; .
Qﬁfn@%ﬁ@%ﬁ\lm Sﬁ%@%ﬁ&@%ﬂ@%m% d1hydro 1soth1azolo[5 4- d]pynmldm-G-

-am no- et %p enzy -met hyl - 4- oxo- 4
yhs2- meﬂnybpr@pylket @z‘bﬁ@ mZéi]npifn m di n- 6-

B P PR S s gy

yl)h%fdﬁthyl-ﬂopﬁi Af oS methy]- pgnzarmdm n- 6-

N AP PS5 M ROREAS  Bysn

yl)l—hyflmg}—pmpyl]mazmh@b&zéndﬂepyr| ndi n- 6

SR R AR R R e ST benzda{!g.@ oymgthyl-propyl]-
N-{ eyl 506 dpragah-a etk dlefamiidd; di n- 6-

[)-2-nmethyl | 1-4-
Nl e LAt A Bos ol fiarimideut ub drseiy eyt
N- @3 Ginf R Vel 8- ?ﬂopylﬁ zblbr))m% Héﬁia!ﬂiﬂie pr opyl ]- 10
(3-di net hyl am no -4-ne - benzami

RIS RIS RN ¢4 ﬁ;dphﬂllr%%@hk@z‘éoEp%?lwrénndsrb615n1)a22@9|e@y1-pr0py1]
N-ﬁ-én{ihﬁl/ahhﬁ@ Pﬂoﬁyl§3¥iubroz4ﬂﬁ*ﬁﬁy behRRK! 1 -

3-di net hyl am nho- propyl) br ono- benzani de:

N—(\i-{nmno‘in@ebi‘yl{l B trgrp -banzyRc3-mhethy id-hyett §-dikssirarisarazle][5.4-

dl&%ﬁgwn% Q'Lﬁ%lﬂﬁ']l gr g ,:ng,&gt{%g%l‘ragyh] met hyl - benzani de

N- (w-axﬁlno-propyl)-N [1- (6-benzyl-3 methyl-7-0x0-6,7-dihydro- 1soth1azolo[4 5-d]pyrimidin-5-

‘ yl)%rég%&ﬁgng%afhvgg| i 2!;);{(;25)?0(?51‘ I4£Joro benzyl ) - 3- met hyl -

d] pgrhe: inivelition Glsy leﬂlcoﬂ'rpﬂﬁéhgtéremls@)ﬂg(h }en&rtmﬁtefsybrﬂmnlr;}aimlpkable
prqu axisén g@%‘ﬁ E%qai]y ACeEp @f}lg);fa ?Srﬁz%ZPWp%u y }orllzulg)éﬁ p?lammceutlual

" codibdsiting BiYd forrdnlBRRNS ¥bnthiaihg AEnt @nethods 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 of 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):
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The invention al so enconpasses stereoi soners,
enantioners, in vivo-hydrol ysable 20 precursors and
pharmaceutical | y-accept abl e salts of conpounds of

pharmaceutical conpositions an ;
@@?ﬁﬂ&"i’%ﬁﬁons cont ai ning them nethods of umﬁ%w?ﬁ’é’ﬂ?/‘fogmz
treat diseases and conditions either alone or in
conbi nation with other therapeutically-active
conmpounds or substances, processes and internedi ates
used to prepare them uses of.ghem as nedi canents,
uses of themin the manufacture of nedi canents and
uses of them for diagnostic and anal ytic 25 purposes.
Det ai | ed description of the invention Infa fjrst
enbodi ment, they venti on proXi dgRal nove
compound havi ng :ywo m
2006/ 018627 PCT/ GB2 Jm ~X NN z
y N-RC N1 CHZ Ny RS | ,including a .
phar maceutical | y acY’pt Br in vivo
hydr ol ysabl e ester thereor, erein: 5 Xis selected
fromC or S provided that V\,hen Xis S then Yis C Y

is selected-fromCor O Dv[ Riwhen Yis C
then Xis not C msO,or en mis 1, R

n sZor R3 and R4 are
} 2al kyI RS is

is selected from G . 3al kyl j
i ndependently sel ected f 3

selected fromF, 4, Br, yl;
p

including a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
wherein:
' X is selected from CorS provided 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;

mis0,orl;

R!is F, When mis 1;

R? is selected from C1.3a11<y1§

nis2or3;

R® and R* are independently selected from H or Cl 2alkyl;

R’ is selected from F, Cl, Br or C; 2alkyl

pislor2;
selected from: .
N-(3-amino-propy!)-N-{ I-{5-(3-ﬂuoro-benzy1)-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-isothiazolo[S,4-

d]pyrimidin-G-yl]-2-rhethyl-propyl}-4-methy1-benzamide;

. N-(?.-amino—ethyl)-N—[l-(S-benzyl-3-methyl-4—oxo-4,5-dihydro-isothiazolo[5,4—d]pyrimidin-6-

y1)-2-methyl-propyl}-4-bromo-benzamide;’
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| N—ﬁd:llﬁbégbrmﬁ'ﬁ&‘in@ﬁ] n)z, ﬂ%omea mékhgp gfr&xénlcre

pislor2; selected from 15
N- (3-am no-propyl)-N{Il-[5-(3-fl
4- oxo04, 5- di hydr o-i sot hi azol o[ 5, 4-
n- 6-yl]-propyl }-4-nethyl -benzam de;
ﬁb%&’“?n&“glé propyl ) - N-{1-[5- (3-f1 uor o- benzyl ) TS~ RRIAY 3202
4- ox0- 4, 5-di hydro-isot hiazol o[ 5, 4- -
d] pyri m di n-6-yl]-2-nmethyl - propyl }-4-net hyl - benzam de;
N- (2-am no-ethyl)-N-[1-(5-benzyl 3
-nethyl-4-oxo-4,5-dihydro-isovhiazolo[5,4-d]pyrinidin-
6- 20 yl)-2-nethyl-propyl]-4-brono-benzam de;' WO
N-@ﬂ%{n@ka@aml?qi %&Wﬂ?y?—@%m-ﬁ% dmydro-lsotmazolo[s 4- dgpyrimidin-G-
(2-am no-eth N[ 1- (5- benzyl - 3- et hyl - 4- ox0- 4 di

Yl)h%lﬂ‘le@y -BIGPH éi’éﬁt lf?eﬂllaﬁ]l‘?:ifyrl m. di n- 6-
N-¥2 -%ml%oféﬁﬁ'mlh Ip{ﬁgé&kéd ﬁnﬁﬁfymﬂoxg’ @:[BZ@H}" ﬁlsotluazolog 4- d]jpygrmdm -6-

am no-eth benz

AU Y IR AN ol |
N e BTN P By 25 918085 T PEIAILAIES 4-pyrimicdin-6-
yI)I-Ihmdﬂwl-prgpylﬂrpéthloi‘oe%&eﬂ}y&]aq:gzamrded| n- 6

Nt LYo e bFL g P Mt R PR 4 lprpmicin-s-

yl)mmﬂagl-prspylﬂmaamh@b&zémﬁﬂ]epyr| m di n- 6-

1)-2- net.hyl - 4-b
NS s TGt TSRS R g0yl imi gy Aol propyl-
N-(ﬂdlﬁ‘]eﬂiy[ahﬂh(dpﬂ@pﬁ) ylrheuayu@mmldd@r opyl ]- 10

(3-di etlr | am no- propy benzani de
N- [\1 t51b b’e‘ﬁi Yl-50¥%Rst: Egﬂphydr%%thwz@oépwlaym%éﬂDaz@P@[ﬂ prowl]-

SRVl Re-Plopy1§- %rbma Uéﬁiakmae propyl] - .
TJ@-%S di met hyl am no - 4-br onp- benzani de; N[

e B AL Aoy ST s BiAge Ik o SO -2 D 2omeghsl-propyl-

uor o- benzyl ) - 3- net hyl -

r o- 4- met hyl - benzani de
N-(3- anllgo-propyl)-N-{l—[S-(g- uo1o-benzy1) -3-methyl-4-0x0-4 5-d1hydro-1soxazolo [5,4-.

G OR o e eresD-

N—@]-q;mno-lprcqbyl’)-l‘ﬁ{y(@beﬁzﬁe’i nythy IpT-ox9-b, 7}dihydro-isothiazolo[4,5- d]pyrumdm 5-

ani i de;
Ynﬁﬁ%éﬁgﬂ¥ﬁﬁvgﬁéﬁvﬁ¥eN-[1 (6- benzyl - 3- nethyl 7-o0xo0-6, 7-d

I hy Tt anoilepéhbaiirndm]|the fresthpinwénmiod ipfovides a novel compound having
[)-pro 4- et hyl - benzam de. I n anot her enbodi nment,
S“%Wé]ﬂﬁggéﬁh)lnventlon provi des a novel conpound haV|ng

20 structural fornul a (I)

. l .
NF ‘
NI{‘\ / ) R2 '

Y N~

N e 34
0 . \[CHZTNR R
n .
RS] |
b
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WO 2006/ 018627 PCT/ GB2005/ 003202 -8 including a
pharmaceutically acceptable salt or in vivo

| e ester thereof, wherein: Xis s éﬁ& 1003202
ror%%é&ig‘)?ps provi ded that when X is S then Yﬁl S %ﬁﬂﬁ(

is selected fromC or 0 or S provided that when Y is C
then Xis not € 5 msO,orl; R is F,when nmisl; R2is
selected fromCl. 3al kyl; nis2or3; R3 and R4 are _

i ndependently sel ected fromH&r Cl_2al kyl; 10 RSis
selected fromF, d, Br, or G _2alkyl; pislor2. 1In
inclyging laphgmaceyticaljorceentatile salt or épriesignitaly abliestgl thel@sf, a
wiglpl e bond - the bond between the nitrogen and _
V\ﬁl chever of X and Y is Cis double, the other bond is

a siXidd selebiod roml @ on$ prditied 'tkﬂnah?rﬁ?’w{hlﬁﬁl?’zisi Fbeigr esent
' ti rovi des C ou 0 ormul a .
vhor b se 84 RTS8 o7 S TR et ey, Ve B frimisame

or imisM,wolhydrol ysabl e ester thereof. In an _
additi.opal enbodi ment the present invention:provides a
corrr}%dﬁg’%lﬂe“f”&fsrﬁjl a (1) wherein Xis Sor a

pharrras ssmckedatdny caeaspt abl e salt or i_n yi VO
hydr ol ysabl e ester ?ﬁereof. In an additi onal

embdHS KORE: t he present invention provides a conpound
of frErapyipd afe]i)xdependentiy selected from H or C;.zalkyl;

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

pislor2, ' '

In formula (I) the dotted line represents a single or a double bond - the bond between 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 enibodiment the present invention provides a compound of formula @
wherein X 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 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 a
wherein Yis O ora pharrﬁaceutically acceptable salt or in vivo hydrolysable ester thereof.

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

~ whereinmis O or a pharmaceutically acceptable salt or in vivo hydrdlysable 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 (I)
whereinR'isFora pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. -

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

wherein R? is methyl or a pharmaceutically acceptable salt-or irz vive hydrolysable ester thereof,
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wherein Y is C or a pharmaceutically acceptable salt

or in vivo hydrol ysable ester thereof. 20 In an

addi tional enbodi ment the present invention provides a
ﬁ'ﬂ? Rkl Tormula (1) wherein Y is S O apcycpagosinoson
armaceutically acceptable salt or in vivo

hydrolysable ester thereof. In an additiona

enbodi ment the present invention provides a compound

of formula (1) .wherein Y is 0O or a pharmaceutically

acceptable salt or in vivo hydr-ol ysabl e ester thereof.

I'n an additional enbodinent the present invention

pr oVh éhe sdditisrangabodtngit tHe @Ed¥bhtanvehion @oviabas @inﬁ;o(ﬁxd & Brmula (I)

or .a harnaceutlcally acceptable salt or in_ vivo

wlpf?g.p 8| FS‘A‘QB'I ar aphasmagepi maccep’garblg §alk priivivg hygirolysable ester thereof.

emb Qg b Bt dnBFerb BRI (e ‘@Y&@ﬁt'u?sfénﬁ’&%@@@s &oWWormula D

of fo;rrulai) wherein mis I or ‘phar maceut'i cal
wheseip Bt #0irepys af 4 pharmpggutjqally améﬁablley@lam ig vivg hpgrolysableester thereof.

o T S e R TRL S R SR fie 0
whergih R isdeopooriyted 4 phasgaseptically eccspthble salt drrin vivg bydrolysable ester
thQ%‘gfrolysable ester thereof. 30 In an additional

odi nent the present invention provides a conpound
of flwamaddaticnhkl) embudenent the pRbserst imvehtiyt provides a compound of formula (T)
harnac ut i aII table.salt aor jn vivo
whierein 3 II%/S%\riﬂ %:gfllt ﬁg ?Cé;gﬁateblmltzcgdré Y59 gg%g,lysable ester thereof.

PCT I#E2 SH3f i@ Be2tbd dimedt 1he pasdad Gh\khﬁﬂiﬁﬂroﬁﬂé%cacﬂoﬂipﬁﬁnd cﬁ’&“ormula O
npaound of fornul a

resent_invention pr V|desH§ c
RP BiSS 982 P i@“’é‘%"ﬁwca ACCCRIAAP PRACEIF iy Y‘VO%{E"@&ﬁSE&b Fhéf eof.
sal 1 O additiofhNénBoMEhet ths pRsent BSieRtion }6¥i8& a compBuribe formula (T)
addi tional, enbodi nent the present invention provides a

wheesti BuaRst ToTare dapandently H Qurrephermacrutically presipighle gait of in vivo

hyR ggﬁggéggrltﬁ@}gdfy acceptable salt or in vivo
hydrol ysabl e ester thereof. 5 In an additiona

enbdelpmadditianplengodiseant the puesent inyentinmawdddss acompenrginfdormula (1)
wl% eiff RY B4 B 4l fnld 848 '?n 1bSa lf‘a oéc%lﬂﬁcl,all? acc%ptable salt or in vivo

ar naceuti ca acce e sa
hYHsﬂdtfswlyga@Ither@zfter thereof In an additi onal

or Lt Etl&(llf;.ﬁ)enﬁ)\/\ﬁl%}eegl trl]le egpntt ntpogl%\é?]vgg 2 2% Co?@-;gll qq?ormula @

wMer atl R salndemendéntly wthybor’ray;ﬂnﬁhgcsmbhby a&élﬁablé ket @ 0 vivo
i tional enbodi nent the present invention

hyé?&@&ﬂ%i“ﬁ' thwfound of formula (1) wherein nis 3 or

a phesi@ideivhhicabofinRacHp bdrt i htionQrovides wic¥@pound of formula (1)
hydrol ysabl e ester th reof. 1n an additj onal

f@Fﬂ%Hu et ahamaceticaly JoRRASNS B op XY LiEroly sbigseerbercot.
of psMddRichh)embobRict e FRsa ﬁw%oarp%owm %Q@ﬁﬁ&ﬁfd‘ of fémula (I)

or a f)har maceutically acceptable salt in vivo

Whmn BI ip&Aor @ pkasmaseutipadly aefeptabls spliory vivg @V@rptyﬁ@hle ester thereof,
?x%rf'%iﬂnoé El)een%ﬁﬁ’lﬁﬂf thk Bl\é?é?ﬁ 5&Qnt%%¥6\f¥@e§ aZomPERAYE formula D

wherem R’isBrora pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

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

wherein R’ is methy! or a pharmaceutically acceptablé salt or in vivo hydrélysable ester thereoﬁ
In an additional embodiﬁent the present invention provides a compound of formula (T)

wherein R’ is ethyl or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
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wherein R3 and R4 are independently nethyl or a

phar maceutically acceptable salt or in vivo

hydrol ysabl e ester thereof. In an additiona

5ﬁg} i t he present invention provides a gﬂe

0 %{Oﬁ% (1) wherein R3 and R4 are i ndepeﬁ en?#»ggooszoz

ethyl or a pharmaceutically acceptable salt or in vivo

20 hydrol ysabl e ester thereof. In an additiona

enbodi nent the present invention provides a conpound

of formula (1) wherein RS isi(= or a pharmaceutically

acceptabl e salt or inlyivo hydrol ysabl e ester thereof.

| N - @harpsldiddnanalbo e fihe B ke M e R@SRMddsAUBRHb&A of formula (1)

provi des a conpound of formula (1) wherein RS is C '
whereinp frlaerieRbemacedicrly arceriphlatlicorgayivo Bydrelisaplesgter thereof.

hy dioly sRblRaie2itolintAeh6 Bfeserf ﬁwleﬂticfhg)\;?\ggéstag:gglgbund of 5ormula 1)

enbodi ment the present | nhvention pr es npoun
wheteif p AT fhpymaceiisaldy srcaBatile sabror gr viso hydaelpseblsissier thetept.

acc - SAl . ' t r -

- PRl RioR ohyb8linicl s oS s pb ¥ o B D or
a phaovicaesally oepianlinshltal i1 graitdaolfdaple estertheicnf &2Bedited above wherein:

met yl Or a pharmaceutically acceptable salt or in

vi v drol ysabl e ester thereof. In an additiona

enmb &dis satedted fien pr ©@9€68f i nventi on provi des a conpound

of fornula (1) 30 wherein R5 is ethyl or a

phaFHéggUﬁPcalIyacceptable salt or in vivo

hy droigys aegnaster thereof. WO 2006/ 018627

PCTI GB2005/ 003202 -10 In an additional enbodi nent the

pr eSetselepgfemdn-spkdvi des a conpound of formula (1)

whepgi Nofs.is 1 or a pharmaceutically acceptable salt

or in vivp hydrolysable ester thereof. In an

addRf peshR] are idenrfinfenly selaeepiremdher Creksiiti on provi des a

COMRONLBEd FRRTUIR Brl dr gyl n P 1S 2 or @

phar maceutically’acceptabl’e salt or in vivo

hydpdd Yeabl e ester thereof. 5 In an additiona

' tLavent Vi
SRR e R0 DI OEE ST o
phanmateutivaliyechbaptibid spB ablnerhedtydrolyshle esiér thereofas rdcitell ooy evherein:
“he&ﬁgﬁi Xis C 'Yis selected fromor 0 or §; mis
0, O » 10 R is F, when mis 1; R2 is selected from
Cl. 34k kajdcted fons@@r3; R3 and R4 are i ndependently
,seIthSd fromH or Cl.2al kyl ;
mis 0; : »
_RZ is selected from Cy.zalkyl;
nis?2or 3; .
R aﬂd R* are independently selected from H or C,alkyl;
 Ris selected from F, Cl, Br, or Cjalkyl;
~pislor2.

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:
Xis C; ' |

YisS;
mis0,ori;

R'isF whenmisl;
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R5 is selected fromF, O, Br, or Cl_2alkyl; 15
pislor2. In an additional errbodl ment the present
i nvention provides a conmpound of forrmula (I) or a

ically acceptable salt or in vivo
ﬁ@%ﬁ’%@%‘%@l e ester thereof as recited above 5&1%?%%035:/003202
Xis C Yis selected fromO or S; 20 msO; R2is
selected from C2.3al kyl; nis2or3; R3 an d R4 are
i ndependently selected fromH or Cl.2alkyl; R5 s
selected fromF, d, Br, or Quit2alkyl; 25 pis 1 or 2.
I n an addi tional enbodi nent the present invention
pr ow’ gsledted GOROONAIKOE, fornula (1) or a
pharmaceutically acceptable salt or in vivo
hydlndif%gra%l e ester thereof as recited above wherein:
X1 R36md ) Sinde Qld@% chte@frohHE{C&ﬁll&l when mis 1,
WO 2006/ 018627 /003202 -11- "R2 is sel ected
from mselgaﬁeﬂﬁmnlﬁ Gl,sBlzoliﬁl-zgl;kleS and R4 are
indgggreptly selected fromHor C.2alkyl; R is
sel ec fromF, d, Br, or G 2alkyl; 5 plslor2 In
ahn aacdilitipuah ainbeditreuli t}mpmsenhevmles pmwdesm entypamnd of formula (I) or a

php 1ac ?}%@%‘ Pacg oq&% %‘ag oL u% gbc] }g%g 2}'{3{% steW%\e,reQIf as recited above wherein:

hydl’XoibyjsabI e est er t her eof as recited above wherein:
X i % i(SZ'O;Yi s 10 m sO,or1;

mis0,or1;

R!is F when m is 1;

R? is selected from Ci.zalkyl;

nis2or3;

R? and R* are independently selected from H or Cyalkyl;

R’ is selected from F, Cl, Br, or Cj.alkyl; v

pis1lor2.

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

pharmaceuticalIy acceptable salt or irz vivo hydrolysable ester thereof as recited above wherein:

XisC;
YisS;
. mis0;
R? is selected from Ci.zalkyl;
nis2or3; ' o
R® and R* are independently selected from H or C;i aalkyl;
R’ is selected from F, Cl, Br, or Cy.palkyl;
pislor?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;

mis1;



10

15

R is Fwhen mis 1; R2is selected fromCl_3al kyl; n
is 2 or 3; R3 and R4 are independently selected fromH
or G 2alkyl; 15 R is selected fromF, d, Br, or
?&rﬁﬁ%ﬁ%ﬁi pis 1or 2. In an additional enbg /8§ﬂ$ymnmn
he present invention provides a conpound of fornula
(I') or a pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof as recited above wherein: .
XisC, 20 YisS; msO; R2is selected from G _3al kyl ;
nis 2 or 3 R3 and Jt4 are irmependently sel ected
fromHor Cl. 2alkyl; 25 R5 is selected fromF, C
Br, RO6sIGi . 2al kyl; pis | or 2. In an additiona
enbodi. ment the present invention provides a conpound
of forvaslested frpmdrisakybhar maceutical |y acceptabl e salt
or ipNs¥hvP hydrol ysabl e ester thereof as recited above
wherein: 'XisC 30 Yis S nmist; WD 2006/018627
PCT RaxbB o g@pmndentiaclorted frgmpt ofg akvkel ect ed from

G _3al ; j 3 n are independently

sel gltlge%ie?tf%%oﬁﬁgr ,@1:5%3 ‘Igyﬁk "5 R is selected from

F, @is1®r. or CL_2al kyl; pislor2. In an additiona

g;ﬂ)?ﬁi én"?(@hiotp{ﬁfeni’o%ﬁﬁﬁeﬁ{ the ?)ye (i knq'gntpornop\{'(l)\qgess aaco&%g&%upl}?ormula @ or

a pharma%creurtrilj;al?y accepta(l)brle salt or in vivo hydrolysable ester thereof as recited above wherein:
XisC; h '
YisS;
mis0;

R? is selected from ethyl or isopropyl;

nis2or3; ‘

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

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

pislor2. -

In a further asp'eqt 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-propy!)-N-{1-[5-(3-fluoro-benzyl)-3 -methy1-4-oxo-4,5-dihydro-ispthiazolo [5,4-
d]pyrimidin-6-yl}-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~

d}pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide hydrogen chloride;
N-(2-Amino-ethyl)-N-[1-(5-benzyl-3 -methyl-4-oxo-4,S-dihydro-isothiazolo[5,4—vd]pyrimidin-6-
y1)-2-methyl-propyl]-4-bromo-benzamide hydrogen chloride;

N-(2-Amino;et11yl)-N-[1 ;(S-benzyl-S-methyl-4-oxo-4,5—'dihydro-isothiazolo[5 ,4-d]pyrimidin-6-
yl)-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~propyl]-3 -fluoro-4-methyl-benzamide hydrogen chloride;
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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

., nis'-) or 3; R3 and R4 are indepgg?

g@?@%§§%£¥ron1H or nethyl; 15 R5 is selecte Eﬂﬁk%mnmn

ad, Br, or Cl_2alkyl; pirslor2. In a further aspect of

the invention there is provided a conpound of formula

(1) or a pharmaceutically acceptable salt thereof. In

an addi tional enbodi nent the-y®esent invention

provi des a conpound of formula (1) as 20 recited
N- ﬂbm&ﬁn&ﬁbﬁﬂt-ﬁchf(ﬁ%ﬁw-rﬁ&hﬁmw 5-dih gdro-lsoﬂnazolo[S ,4-d]pyrimidin-6-

(3- Am no- | -[5-(3-fluoro-benzyl) met h yF

Y%«H&@Bwkrprepﬂ s> ‘i‘ Hi-Rsvsppjds hydrogen chloride;
N-@- %ﬁdﬂx@b}m R: 3[31 ih- ‘b@ﬁz‘%@-ﬂrﬁetﬂglmﬁ&{%ﬂ 5 REHERRLARIIDISE APy rimidin-6-

chl ori de; m n

0-pro
D2 Sty Bep b Srise bRt togen dhlsid: 4, 5- i hydr o- | sot
N-Eﬁ—g}z;?%& lg%-ﬁwglyl-él ox% 4§ed1h§/c}ro 1soth1az]o}o[5 4- HBDIYHIIPdLB e6 nyzl)-’)-m thyl-propyl]-

N-h%fdina@erhnum mopyjé}il-rgaliyl -benzamide hydrogen chlonde
N- F f%c’_;]\:% 3 H‘le ﬂl)ot(% 4[5 %}l(‘%drg &) :z}])fé' th;Xfrmudm- -yl)—")-meg'lyl-propyl]-

ol o
N {/El -Jlimigthytaidiyd-propydpyA- ﬂ)rothob:reﬂmﬁmﬂ)ehmmged ehloyidy;0gen

N-f DB et P Sz S L5 Ryt o2 ey -propy -
N- t’B}d&h&tﬂy&ﬁﬁﬁb -P Py IP Fubrald-sttiylvbehizamte hydrogen chloride;

meth opyl]-4-nmeth benzam de
N- -1)4.8'&:}0(3@ opy )-N- )’1 {%y(o]ﬂuoro benz%rllk 3-methyl-4-ox0-4, g/ dlhygro-lsoxazolo [5,4-

d]ﬂ&‘rfrrﬁdxﬁmﬁ]l?%éﬂwl d[}Jth ﬁéﬂgﬁsaﬁhnﬁe mﬂogéﬂ chibriax0- 4, 5-d
I hydro-isothirazo | m di'n- 6

N-(3-ognongrepy) )-NﬂﬂdewéBﬂmqy G- xorfel-Ai Vdr@espzwow 5-d]pyrimidin-5-
yl)ﬁkslfgmp&ﬁwﬁm B iide W QAEARIRE27 PCT / GB2005/ 003202

N (B m@ -pybogiient e pleses ienin pravidestetpmpaunshed famalad) or 2
Ph% agélfﬁ%%lp %&l sg ? %n ?z{w%rl%r%??){sgblg ﬁst?r tlb reof for oL use as 2 medicament.

p rop uor enza
hyd hogélnhmembpdntept the present invention prov1des a compound of formula (I) or a

ol G DU RERBI ot Miedop 3 BERE hedteiRLLY | - 4- 0x0-4, 8-

yl ) AZearitihinyd & ﬁlﬁbﬁ)&bﬂ»ecﬂeﬁih@hmexhﬁnzm Herdvwdtd dgeuse of a compound of
oy F i pymscsptyscsestabl. st gy Aened beinketorop e
maufhc el & infbdfbhe -y Yse 21 i bfoductin@Bih 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- ( 3- di net hyl am no- propyl ) - 4- net hyl - benzam de hydr ogen
chloride; N
1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4

- . gdi n- 6-yl ) -2-nmet hyl - propyl ] - <
@@gg&@% hyl am no- propyl )- 4-brono-benzam d]éc%/;gzrogaé(g»ﬁzoz
chloride; N |

1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4
-d] pyri mdin-6-yl)-2-nmethyl-propyl]- 10

N- ( 3-di net hyl am no- propyl ) - 3-14 uor o- 4- net hyl - benzam de
hydr ogen chl ori de;

N- ( %CABFdﬁfa t@ﬁ QRtes febhufel ofltiRs 1§13enftlbh' Gh&e RGN bSd tRs AR 10RY kompound of

4- 0xo0-4, 5-°di hydro-i soxazol o [5,

thelfopynla rﬂ)d¢rm®agchetzwﬁléx #pgeptghlo pghl thergofires defineddkancin hefars in the

C.
m%#‘?{fﬁ%fen anaoaéf)ér%o py for\ll:lste in {J%e t egtrlll%e)?]t o carcn%chmals ot}ﬂ e bral% bj}eaat ovary,
lungdygdon andpbsiatezoblopld ,rrﬁ'ed)}'rmleulqelmhsnl-yﬁrphomas, tumors of the central and

) - |1]-4- hyl -b ide h ) h de. 15
| el R PR e e TRl R0 Dufared S sestiame.

a caonpGuthdr @hbddonignt tie p(rés):htdﬁveﬁtlorpﬁtﬂﬁmmtmahd ¥f formula (I) or a

R Rk Pt SR sy Y R Bl 5P e e manutacture of
m&rmﬁhméﬂﬂle Ttxﬁﬁm@ﬁt&ﬁ @fdphi/avie BE digstdas @ybelasd itk @aqeerind

of fornula or a pharnmaceutically acceptable salt
t heafurthsy eralgoélraegﬂ ﬁler?é?fF‘&ta\W@ﬁPon pxez@é%n ¢rpogndyof formula (I) or 2
phBHﬁJcE\ﬁfcal%S&%gﬁtal@é saithﬁ‘erédTV i%@ﬁé rﬁﬁhutf&%[r@ of e?’m@&l@é(ﬁéi‘@ fbr {8 reatment or
use of a ‘conpound formula (1), or a
promulaisoé dispdars |a§60@é@ém@wa@esa| t thereof, as defined
her eiaha Qr’c@a hbhi%atu lt'lﬁ@& W% e1 eHﬁ&H th snﬁro‘];lgéd a method

use In the pro UCtlon g5 In tory e
foxyerpdnciigoadied inlnbiteay eﬁqm n eavyanmhloocﬁd@omhl,rsgclt a5 rgan, in need of such

trefaHxlIegxpfll’licﬁ@@nﬁ%rsse? %dnlu ﬁtekiﬁy g‘staidoﬂwrhﬁ %[1 %fti:c%iv@ ral%Xﬁrg%?a E(Iﬂ'gpound of
use of a conpound 0 B formula (1), or a
fominda (Th oea phamhdepticatly @pdephable sslatterdofi@s defined abovdef i ned

her ei nbef or e the 25 nuf actu
s AoROHEing s bt et s A e fre ShvePudiifess ¥ BPYiged metod of
pld)CnlCﬁlU awaﬁtirpiblhmﬁdﬁfd effedt b waumbloasedmﬁmalﬁsnem adkhag id ﬁleed of such
ct of .dnvention, ther? rovi ded tp se
treaﬁme&t xa( awlSSSF a ipisterIng i said gojma aglef ctive amount of a compound of

fofad (TRGEH bhamhdeyitilig aRdephbR salatherdof @ 8&ined asovdef i ned
herei nbefore in the manufacture of a nmedi canent for

us e Acrording tr BatenPaneot thinasaettiof fg irventiey thesg is previgedgpmethod

fox‘lﬁfﬁﬁﬁcmc@aﬂ@ﬁ@ AR BTG v 81564 d WD Q8HOL 862 7in need of such '
/ GBZ005/ 003202 - 14 According to a further feature

tregfmenhiwhich gemprisehadmihigiering to sgidapirerd @n effectiye ameynt gf a compound of

oS IR BFr Barnb RSy Blrabiohel BB AR e

t he In afurtitioenhodienenf tha presetit a;lammm frovidessenéthod foethe prophylaxis

trehtnfedt OFeahice? ]::orr%’} {s?nlgna%mmlstgnnot tg % ol |1 i} negcrl §PREn tOMAENa

. therapeutically effective amount of a compound of formula (I) or a pharmaceutlcally 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 neéd of such treatment a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically acceptable

salt thereof.
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| ung, colon and prostate, nultiple nyel oma | eukem as,
| ynphomas, tunors of the central and 5 peri pheral
nervous system nelanona, fibrosarcoma, Ew ng's
d osteosarcona. In a further embod}
v?)lraese;rlli?8 ?ﬁventl on provides a conpound of for &1?&2(0%5?&3202
or a pharnmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof, in the manufacture of a
medi canent for the treatnent or prophyl axis of
di sorders associated with carder. In a further
enbodi nent the present invention provides a conpound
of froer fmh@r e@‘rﬂo))dmren‘athi Prepdrd inventaumt iredddsya mbcelmf@hidecing a cell cycle

intfilohy (e Rhtottedol o RO AL Fofled BpiT s S Bhans Ringed of such

tredtvieht \Olﬂﬂm{pnséwdﬁﬁxdbt&@ngttﬁ s&dfatﬂniaﬂl & effateiirgoudt of eh¢o$npound of
thelnvg,tlon pr ovi ded . a

EACESPR ﬂ; axé VYO hyd}:pbésa&g ester thereof

var i Phanseehtd dinteat the préSdht &veREdh préidddeRbiRfd FPedducing a cell cycle
treat mrent which co r| ses adm njstering to said anj nal

-inhifitogf @atd-celirarolfasiion) effechingotpBnilacdsd anig], foBthvAFmean( fyneed of such

tre&ifneﬁ‘t WAL SR R ddﬁﬁxlnété(rn?gctg eRk %Qﬂnf%ll §:@ét‘fec¥1b§e§r§&ﬁt oiaascompound of

fined above. According to a further feature of
fom%lbe(é)tor@fph{llﬁéwm@ht ﬁcwt%bﬁﬁe‘iﬂé theseqdy ovi ded a met hod of
pr o
war %nggglbg%}ﬂ% 0 Efegfﬁ g'élkfr[;tg)ﬁl%ﬂg\ﬁ@ets a gbtl?otd for thﬁ treatment of
cantcEIEIPEISIngG \ammll'rsteu:mgm a hraaata@hhmapsmeallyr@fetmmmdnmf armainpound of
formu aﬁ foer%nt ace 1#;5/1 yaaé:%eé)?é} eoggxﬁj{novf%o hrye oflysal%e (eségr Feﬁ%%f
abolnea. ﬁlﬁﬂermmodldienght pre@enf uwbﬂftem pt@ddas menesifodtfby the treatment of
ect of the. invention there is pravided.a netho
cart g eofngae PGBt & Pkt Teppalbal R ARG aeameound of
forala B or a plisihadcutiomly, acbdptabiadlt dersfch treat ][r]?nt whi ch
Cong{%figgergg{%m AN gr%setn? B]?f%?)g%?c}xf)ms sgeéheod fgrct%e treatment of
breRAJEATRE Bblbiecal éa&ac@eccwaﬁ&a&uneersw (doR @8R Lell)@nEE Ilalifhnt brain
above. In a further embodi nent fhe present i nventi on

ey, grIgeraasamglsnerpraddy mphrnapiogsiyinigeriag a compauad phiermulafl) or a
pha%ase%&camq@éelﬁabregaﬁgmnmz Sk my&Q1yE&1@e&Eémo&*n need of

such treatne her apeutl call'y effective anmount of

a clrpfsubat cobodioent thepresent mverdiop wevides e method|fonthe treatment of
ble?ﬂ‘égrﬁ%l?%l?recé akce?roxiaﬂaﬂ o\éé Vﬁn%‘&}%ﬁ%%ﬁ @Qg%?r?é; ﬁ{ahcnant brain

er eo urther e pres I'Aventi
mlmmvardmasanmhnmaﬁddympkmnqhmnthnsg a tongainek of fom‘lula (I) ora
cance stering to a human in need of

phafmia eu{?ailgt eﬁfaué%@g ’Fﬁgt apeutically effective anount

of Acdbﬁimg)tmnﬂ addxtlﬁmtﬂl faatude ¢fl this@speat qfhiny inveeivh thed ik yrovided a

eptable salt t of. 2006/ 018627
me%e% & FH89Has 0 ti rain, 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, 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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In a further enbodi nent the present invention provides

a nethod of producing a cell cycle inhibitory

(anti-cell-proliferation) effect in a warm bl ooded

/Y W ossych as man, in need of such treat ﬁ&%gmnmn

conprlses adn1n|ster|ng to said animal an eftedPryve

anount of a conpound of fornula (I) or a

pharmaceutically acceptable salt or an in vivo

hydrol ysabl e ester thereof. 5 In a further enbodi nent

the present invention provides-a nethod of producing a

cell cycle inhibitory (anti-cell-proliferation):

ef f f4 firfhefervbabithddk B0 Qeder Mvahfion [ibhlesHSmEBM fok the rﬂx‘é@t%ent of

of such treatnent with conprjses nistering t
cargcst by adapipigiering, oy human;a cempaid At f@fnuga ranaé;putlcally acceptable

salt er dh %6 %}dt@fysébl@&?éi‘ RRERW hALAH dn¥i- tﬁlﬁﬁﬁ@eﬁtm e salt
t her eof a further enbodi nent the present invention

pr ol @l@sthar WH@@PM e prasent inventionanevidgs apoetbethioethe treatment of

cax‘?c??@{: é&x@@@tgﬁg%ﬂr?@ I n a(r:bgﬁ%o uft cf;f lfm aag)t her ﬁ?ﬁﬁ%wﬁﬁgl ¥ acceptable

salptharcnbardianiaptdtunporagempt abl e salt or an invivo

h o] .

t %gfn r élgtzgrt e?nb%@télﬁ nt {he %m?%r% n entlo% préSI /1 es C? ;}hggnbat%%étlcaln composttion
compﬂsangmmmpmﬁmd ofmcreula (:I@ opd plsmng;eadcmlm |asdepfable @alt or dntin vivo

h h tically effect un ac ound ..
G PR B b L SE B afReBlp TR, cton
ortybgﬁ@ﬁf. 15 In a further enbodinent the present

i nventj on pr VI des &Emet hod for the treatnent of

br o s MEGIFREBIPOC BRI e SEesft R, Prejdesiamiagaseaieal qompgsition

coﬁlﬁﬁsﬂncsé"@dlﬁpoﬁﬁdl b fofrAie & or APlanBARGMically Bbddptabld BRI thereof together with
sar comas, nel anoma and | ynphoma by admi nistering a

at lepipet pharpacepinay peceptahle sprigr, difpeat erseipiantal | y
acceps Abh& St otocﬁe ﬁa%rﬁloﬁ 'tlYe?e fd gd'\@&eﬁsal b &naR&kRA com lposmon which

thereof. Ina further enbod |mst the present 1 nven
coppisgh 8 esmpound hibd feroyula (ks or 2 Elzﬂrmmun@ﬂly ag@plable aalt thereof, as

deﬁr‘?e'a%l%fem lf?agrg Er%gs@latﬁ)ﬁ Q\ﬁﬁra rPhgl;ﬁ?a clex%{égﬁﬁ?cﬁ:ﬁ%tﬁ%l% Hfsl%rné %ﬁégrsrfer for use

cancer,
in ¥ie lpendocteonant dn Egﬁphmntarybqffeaﬁmamasmdﬂcbqalgd atﬁmahquolm aainmf

f al

tePibfrigesoy P RECIRR e & ProvigeRBGRRY R Gp8Thpositon which
compiises b cmﬁpddne of the deviviutan(T), biea ﬂlarmaqen@oallszl acteptablavdlithereof as
TR M T I T

in thy PRIAQEERS,of bxhl am-proferdtive effe id @adblop&sdi aatk@dl 8hch as man.
ner-yous syste nmel anong, f| brosarcoma, Ew rbgiﬁ
s ar BohBrerdsRest eidhednyean thee 1 PiRided BIRhuaegeusitlpamposition which

coiphédds #8ompBtRd of fhe REER1AE), SUCShalhABLRERNY a&&aptﬁtkle salt thereof, as

conprises’ adm nistering to said ani mal fective
defined drgein @forg incaspsintien with afp@wpgnt@pl}y @ﬂceﬁable diluent or carrier for use

i R S B e G S e

Ina further aspect of the invention there is provided a pharmaceutical composition which
compﬁses a compound of the formula (I), or a pharmaceutically acceptablé 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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-16 In a further enbodi nent the present invention
provides a nmethod for the treatnent of cancer by
adm nistering to a human a conpound of fornula (1) or
ﬁ,ogzg%r xéuti cally acceptable salt or an i nPé’f/(‘ﬁQ 005/003202
ysabl e ester thereof and an anti-tunor agen e %
a further enbodi nent the present invention provides a
net hod for the treatnent of 5 cancer by admi nistering
to a human a conpound of forrmula (1) or a
pharmaceutically acceptable -salt thereof and an
anti-tunmor agent. In a further enbodi ment the present
mélmeRiY, fibRsRE@vE, B68ngd ARIMAREE bittdsalcom® MOWhrtd-BiBoded animal such as
conprising a conpound of formula (1) or a
M¥har maceutical |y acceptable salt or an in vivo

hy d mlcmg.?h@a @tnef adpb8 08 Ak it R8s \8Ere Y O,Srt;waéd the as?etof%‘smpound of

har maceut’i cal y accept abl e carrier, [ uent

th@f@@mphaé]aior a|phasnaceticaldy acsentelle mherqueasmﬁg@ihelembefore in the
prodbtEaH 500 HY5 Qédhﬁ?o?% @fg&lﬂ ?—[ z{'@&%%lo&fed aﬁ&@? 91§c'hta's Afin.

conprisi ng-a conpo
pharyraedingite aﬁlrsheza@cgp ohthe énveatian théve umbvm@gm herofaictinpound of

thg{"olrkglg?f) o(%q hgnn%cg[ﬁiigﬁj !ac%%t?}xu? §aﬁﬁ]§e%%3b§ Cdteﬁgﬁrdrl}eﬁeéﬁbefore for use in

or Ién
the proéduntionof aﬁmmlqarolsfemxwefmedmaa mmpmma@nml such as man.

conposi t.i on rlse a. co
F or AT Yoo 53Rk AR RUBHF Sai | FRCBURC e oL Apmpound ofthe
foinn@4 @nfor a pﬁarmd@‘uum}gi ab&dpeble shie tRfRf, iah deERa thbx@hib@ﬂare\%i ke in the
di Luent or carrier for

har naceuti cal | y-accept abl
P%@“O!w? ap Rat-Gansat dtschin aowaﬂalrﬁ@&s d ppiFEhfuch AymaRf ect i n
a WacBarBing @sle flir@bd fRhireSfeie Lﬁ%nﬂ&? théré‘ls%r(f\}:ﬁetdhﬁéus@%??%mpound of
the invention there is provid har maceut i cal

th??@ﬁ%lg (i & & PaprmaReuticy pacrgiadl easattélmﬂfmﬁ definedrhereimbafere dor use in
thg tlréatméHt oﬁca?aﬁ&ﬁ%%%l trah, breRC 66R} ARAE cS1Bh Lnﬁ}sgts@fmulﬁﬁe

defined .herein before in association Wt
mmm@@utmc]amwom@% amapdigheltdniralend periphwral pevodssysterse

mittholACHBLAEGE 8 sAloANs Bl A ve effect in a

a further aspect :
of tAheordmg énd f\mmext dspecg of the plvemodehbralsmnmdmmnse@ﬁh compound of

i on | 0 e f
ARSI, o d ot PP PRI AR S P R LG e
plathaﬁﬂmmf ah @gé uﬂuﬁjtaf‘}oe?f&ct n aasﬁmeblaidecb Bniwdal $uch as man.

phar mac uti ca acce ffatgl e di]uent or ca$r| er for use

D PATCERIES (5t EASE R B 7SO i BEForai g g g otmponnd of

tharmmib(Ipede @hﬁrﬁiafﬁilhce&lycdac@&bmlt tHeReod, ok Wefif@heREMERte for use in
thechPé}{&e I nvention there i$ provided. a phar neceut i cal

£p7 pigi apHipeRliferadyRaitiestds avargieadadanimal yieh poRtful a
(1) Acrdifg RBIsHBSRLS tRinkdntidR GRRL @ Bhﬁ/l&@ kife Js@ 8f £&mpoRid of the

defined hérein before in associ ation Wt

forgrie (e eeapliagapdeytically: eprentsble st thersnd asﬂlefmad h¢r@nb¢fme forguse in the
prdaacmeoftaﬁ G- %@% e?]ifectqg'é%aﬁﬁ Boe>a0f arh{ﬂa & @asr}na preast,

ovary, lung, co rostate,
According to a further feature of the 1nvent10n there is prov1ded 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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30 nyel oma | eukem as, |ynphomas, tunors of the centra

and peri pheral nervous system WD 2006/ 018627

PCT/ GB2005/ 003202 -17 nel anoma, fibrosarcoma, Ew ng's

§@yﬁ&ﬂﬁ‘ﬁpd ost eosarcona in a warm bl ooded apifRk,34i6d3202
According to a further aspect of the

|nvent|on there is provided the use of a conpound of

the formula (1), or a pharmaceutically acceptable salt

thereof, as defined hereinbefore in the 5 production

of an EQ5 inhibitory effect a8a warm bl ooded ani mal

such as man. According to a further aspect of the

i NV Rt fother bmb@imﬁntﬂh@p{rbﬁﬁdm%t@wﬂ pRvRies the GEOPRUIMNPRTING of formula

the formula harnacegflcalI%ggcceptable sal t

(I} ‘Pfé‘r@ﬁf‘“acﬁ'é“cé‘é‘% ?Cr‘f‘éiﬁa & paki tAere9lotos thedreatmeat prprophyiaxis of disorders

asBdcRHAsChipgnedr an anti-proliferative effect in a
war m bl ooded anj mal such as man. According to this

aspdep ferther pabedimenthegiesehiipgention proyidesidid usehef apompokndof formula
AFQRRERhtich Ifyeaccﬁgaglco Mxé}exgl%or th3 I ire ?tn{%g%rg)?(?ﬁ& l:g%‘%l rh¥orders |

accept abl e sa t reo herel n
aswwdnwtﬂh@mfpr oduction of an anti -cancer effect in a

s LN i R e p—
apph@tuqseT h@fterm &lenpb’unﬁdnmﬂle ettire apmiicatidna (I) or a

or A B e P LSHLTEPE A g7 Sidp BB eving m o

ncﬁbddmmmyajn breast ovary, Iung, col on and prostate,
tIl pl e ]‘% g}éel omg | eukem as, horms tunors of
e T g vt G ere iy retortap amcsture

cofripBikiag ahig@RMon B KArdues AloARAB 1@ NcASIneRSAY, CoNa.
Accordlng to a further aspect of the invention there

s pheEaedydraearbpagadical’ 012:'8%@9%@1 psedianae poaryA Uiy erprefix,
reféf s 18 aR)RFUIREEML Sl of réﬁ&%@l &Rloe m%?é ﬁydwb@ffiset%m afhgdrocarbon
defined hereinbefore in th e production o
i nhilhe tesmy alky ¥ aised alopeoragp safbk ovprefix.asfersdd rr@ucwlm straight or
briRh&t chafh 1@9@951@51{]&&‘:915 @o%g{éﬁm @Sl %wfgg zndEL%.ted to afbout 12

invention'there i1 s rovi tHe use o
carbiep afoprsphlass(otherwise Smcxﬁhé,r"awlé ubdlwizb bgth aﬁuxamiaﬂdyéamhmsaturated

& £, re for use in "the
al%?&ﬁﬁl}aﬂﬁ a ﬁ &é}&g{&%fu%tp&’gfé@at ive effect-in a
vvar I’ﬁhb tenmd‘ad)stimtedﬁhseﬂ las:blsufﬁx i firsfstnotuik, ighldctlet diigloup, followed by

of t nvent i on t ere is ovided the pse of a
ong 3 B8t st PR DR 0TS 2 oot S clafonley efpup which is o
resalt € pipiioing oaébit mbxb%ﬁ@éensﬁ tlﬁ&frst REGethe) molBaRsE o @onﬁlﬂhth the one or
use in %}2 éﬂd ‘E‘ﬁoﬁﬁﬁcu on of, n anti-cancer effec
mare pamed |exapplp 3P ﬁ‘ﬁ'll’l subsitaise by ﬁ\grq defgrs to mtrophenyl
f ur tRer of 'edtnéhs [@5mtt5}§pdray@nt| on, there is provided
the_use of a.conp theformJIa(I), or a

phar¥iiee 8ny V%Me;ﬁe a@Beé’t e?Eﬂ JEOCEYF FIOFHBARE, tinasingay Fenstituent or
forRil LR 2 BSHRSRA,§iR'deHRiBoh B each occurrence is independent of its definition at every

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

selectéd 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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the treatnent of carcinomas of the brain, breast,

ovary, lung, colon and prostate, nmultiple nyeloma

| eukem as, |ynphomas, tunors of the central and
wmw}ﬁgﬁ@l, nervous system 30 nel anoma, fi brpég 8208003202
Ew ng' s sarcoma and osteosarcoma. WO 2006/ 018

PCT/ GB2005/ 003202 -18 In a further enbodi nent the
present invention provides the use of a conpound of
formula (1) or a pharmaceutically acceptable salt
thereof, for the treatnent orlProphyl axis of disorders
associated wth cancer. In a further enbodi nent the
ciprasd émans isementR-and Br enandiesers, hbasmm&s a))s@@fﬁaﬂ,r(d)-fsfomers the

B gy o BB DG o S SBLTN L oge o

1n&&ﬁmm Additdonal ishmﬁﬁﬁﬁ:&:mboimfbmi&ﬁaymetﬁr&@x& i8 @tsulfsﬁgtfeﬁk slifh as an alkyl
terns use

is ion are tended to c [
b BUD TS PRRLS viel:s6 PSEires fherohare Brpiodie e pmiucsg imndis invention,
THd@npdludsterplebbled Bidy hdVtoasy @it Qghiers Q5mpddiis 0f the %resent

roup” used alone or as a prefix, refers to any
in ed\;lpﬂ ﬁoqtﬁmlng an ggynpnetricaly ﬁu‘%fflw atorp aay be olated i m optlcally active or

racdinié FRERI P RRvelUSEH &l @B St (BBWQ§ p é‘gf é cféll? éctRfre%zlné such as by

refers to any structure nprls arbo
rGWétmg?éﬁacmrfsmﬁm B Sfﬂmh@mfmomcéﬂlsacﬁh etattmgmmaterlals When

r 1 0
re%lgl"ég %B 201 8“: o ge?njuc mg{erxaM bggigﬁé%g bg trn fiﬁhowepsm Jhe art. Many
geprisigictisopfery ce”mtefmn@@héoubie ronds; ahy the difje ban digotd fesent in the

d
o BLRS AR helein, B ol Sl asBleoment' BE o RilRiefin §8 pfbsent
invEntioe Kﬁsj arglteans adwmbnmwﬂmm of the b@ﬁﬂxﬁmﬂﬂﬁfgn& Bt inEHtRE Sre
car bon_at ons

de%t bed ?exﬁyle nai cg%t (g %s’eacri‘r%%ga gp i%gl‘:i‘lﬁl% |%r a§ SSPFRiad §0@51t1q]forms All chiral,
dlawmleﬁaednliy forap ehd disgdotietticd Sbmeckdims ofa slrhGitt afel idtended,

ol @ fers to saturated aflkl The term
uniesy gtsPetclfee*EPreob Y StRE O sQuprici rmpyys specifically ingicetedt ur e,
Dl &Ching Bohd & Lsubstithedt 1sQRBH BYcrosd @ ARG chedRESWH HIRS in 2 ring,

of chemical groups refers to a second structire,

thepspeh bttt § geb Eﬁ borged trary gt op gsuing. When @p}lbaf@wm isgliseed without
ind¥éatiARHR RGNS sQn LBSithdd: ?stboﬁgécf"tﬁ G Bt o%e %Sﬂé&ng of a given

group W th the one or nobre nane em cal
forgydarphen such supgtitiept mmubﬁsbqntd@d g ahyy atpintin &fChrSBlﬁsan&nﬂ: Gombinations of

.sul‘)'b'tlgdr'?ﬂtg Ef;&)%xla\;af% ngTar? gémusrs blg JFH;?{Q‘% c{hoom b eggx?es;rg i i stﬁzllgn

coppeunds.ne i n any constituent or 25 for mJI a for a

F(n)ggg gge ehﬁllietils ol ?agxhgcét%t#c%ﬂ}f ?%cgﬁ agl?" g\%&% rygél ﬁgeilnsto refer to 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 aﬁd anilnais
without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

As used herein, "pharméceiltically 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
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ot her occurrence. Thus, for exanple, if a group is
shown to be substituted with 0-3 RL, then said group
may optionally be substituted with 0,1, 2 or 3 R
R at each occurrence is select
;&%gg@rl%gnt ly fromthe definition of RL. Al's %T/GBZOOS/%”OZ
conbi nations of substituents and/or varlables are
perm ssible only if such conbinations result in stable
compounds. 30 A variety of conpounds in the present
invention may exist in particzear geonetric or
stereoi someric forms. The present i nvention takes into
noAG6a¢ Bdlts af the JULABMEHHRAOMNEN sd1BGF tHdipa@nVRmROR] RIR&ER ?or example,
PCT/ GB20Q5/ 003202 -19 cis- and trans isonmers, R and
from nuptoxic 159fgqxrgc orcﬂr&agqceqfcggn%}@xar(lgy,_ quglbﬁzpéwgnnonal non-toxic salts
indltde thSRBived dAe mofc@&@ kias Mck iy ﬁfcgoéh!ﬂ&{] CRospintd, HINEY like; and the
m Xt ures_t her eof bei ng covere I'n t%e scope o#
salgsprepargdiien ofggnic aﬂd@lwh @ﬁgrtlcamwm berrolsomethpngsplfonic, and the
I
hkg.?ghggﬁm%%aﬁ by {Ec%:&%o‘ri'é;&tltk bERR RN 4D iR sté%ieprre gped with one
of thedollowing dads ltenzetme Sulﬁmltudi@di fimarfdwcsl, hethemdsildonic &cidlmephthalene-

1 §: a n\{ﬂ? l'r'zrfcdarc’ctgﬁpﬁlﬂ a(lfs -ofsu ﬂmg a%ﬁgg%ar?anﬁvé et ric

tlon
c on ﬂ‘humnmge asrpem rhegthveintiond ihyresmmvidt-dm e@@mﬂmﬂﬁy ubentlon

i.so] at ed tic |1y active .or cenuc forns
patyfedty At Bk lin s i Mo waamarBpvian Josmie St
paftﬂ[lla”ﬂy awczlan@@lﬂamc ati@sRinatit ed1d QhethaeaifodiclaoidBapBihaldie-1,5-
theS| S fﬁ@@ optl %I [y actlve starting materi al s.
enic apid figphthgiencsys cagk! BL-feRaris aesdlic material can
be T6E bR AR cAR WBREBL IR LA $rBRnAhentiMBM ttQynthesized from
geonetric isonmers of ol efins, C=N double bonds, and

the Preent PREPQIAR thet ontains Aasis on eciflis maiey by ecmyww@gl chemical methods.

GeHengy, @Q&%ﬁ? LRy 'préi:ﬁfid B et ins tRPL&A | bxspcfg@fo%nQBFthese compounds
contenp ated in th pr eSent |nvent|on Cs and tra
witherotheiehipmetyis empvns 06fhe brropaipbasa dsacdd intwaterpr a'samtrgaluc solvent or

in EHM‘?tuxte'o?g}quvg O%ngrﬁl‘f}; an?eglu@th n %/a 15(% e{h%p leﬁ;&?ﬂ:{e%&: chalﬁl

m Xt ure as separa SOore
isoptrippiadl,, orade:tastréerfegmfermd racenic forns and all

geo I SOREri.C a structure ar e
15 UKE Fleeél&ef%rlé g}pVéVO I%y%roqistaglre SSiet Mmsans ?rg/m vrwoetglgl;ﬂi}(sagl ?61 cleavable)
estEoufia dompspeindfithecfatrhyla (N thatehedhs adheivxaobodird:g goup. For example
subst tuent, i s sho t o crQgss bond . c ecting two :
SolFo A e SRty P il 8 ey esters
liké pwamyxoayrﬁ&hylnc; opclbdlitdky cabaylcky T RakylleseRlike 3- | | st ed ‘
wi thout indicating the atomvia which such

- cydessyicahen Oxygthnsl@m%ymsthpm oF ghesphgramidic yeHO#AEY of a

9i VAN chéRicAltamhes (WBR RSB 8RS stHARE syaRY S wWR %‘ﬂﬁﬁgNom Name

via any atomin such substituent. Conbinations of
acegprsd throuadBES &imd/ or vari abl es are pernissible only | f

'Coﬁmmmg&nbl nations result in stable conpounds As used

~herern, "pharmaceutically acceptable" is enployed
her §h¢1a1ttxacaneefr@1eattmnttd¢ﬁggi 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:

@) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

. oncology, such as alkyiating agents (for example cis-platin, carboplatin, oxaliplatin,
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conmpounds, materials, conpositions, and/or dosage

fornms which are, within the scope of sound nedica

judgnment, suitable for use in contact with the tissues

beings and aninmals 25 w t hout exces§¢%§Bﬂmyman

toxicity, irritation, allergic response, or

pr obl em or conpllcatlon comensurate with a

reasonabl e benefit/risk ratio. As used herein,

"pharmaceutically acceptable salts” refer to

derivatives of the disclosed-2ktonpounds wherein the

parent conpound is nodified by making acid or base
cySlaphplidigde; aftrogernasmdeselghali) aﬁlﬁﬁﬁﬁﬂ&ll ,Gabdiphan, temozolomlde and

acceptable salts include, but are not Iimted t
nigQSARAe %l@eflma?ab%lﬁfz o Fxamply °§1394®H19@nﬁa%trfelafeé§1a°a@é§luowpynmldmes

1ik8 YCtuoRSural A8 Sogafik, kdltitre:R @é@@@éxﬁtesaltss&e%ab%sﬂb Gnd L hydroxyurea);
resi dues_such as car boxylic acids: ‘and the Ii

anfiyaonpensibiotien(ferexample grdiFckclings tike adriemyeia, ttlmwcm do*corublcm

’ daﬁﬁHﬁYﬁzm Eﬁﬂﬁﬁmm%%(?{]% 1r1:> @T &a%nﬁg 199%%'9@1 amgcQ\?) antimitotic

non-toxic salts or quaternary a nium sa
ageie(fpamemplecineg @umuldscbﬂcﬁﬁmcnﬁmp, dntdagping, vindesingrand vinorelbine and
' C [ _ex | .
ta{b%lhlﬁ(g éﬁﬁ{\‘(}Qx}'&%}%‘?ﬁné)%opoﬁ%%éeg@ﬁ?g?r? An(a%o OI'IS% ats%fggléﬁms (for example
ep@domﬂotbmnmka;@&de ancmemdsmdm aﬂnsmsnds; ymiromm ardi camptothecin);
ric

f .
(llgr 9 gﬁﬁogtaté %s glﬁ:ixﬁls glqegtg{glexés (f?{aer‘(%xpﬁlg t%?ﬁt%@%%@%%% garlgmfene,

* drotetifeas esdiotionyiféne), adrogfrerebeptarkiewn Témlduta (fﬁﬂ@@ﬂipie@ﬁlvhstrant)

s Tl LB R 0 a0 bR, s o

anﬁubﬁlﬁﬁbl%ﬁm{@goﬁlﬂﬂﬁbﬂ dxamlethosdFBlid) 8RS HIIRE 6usdfelif), progestogens
napht hal ene- -disul foni¢_acid,

(foy amn%%\mégfém 2L9§EFP§% Aramatase fhihitors (fof ekampple anamrerozylg lstrozole,

vot2oRA8d %%H%&E%ezfa nd PRiIDNSPEL QRS Kich s ﬁﬁa‘%%éh&i d ae

compoun Invention, particularly one :
(iix appingsvidds phibiieendeeead] mvasm (for pmmmeﬂatlwpratbinyse inhibitors like

m%féx:fagf,&{ %Ell n%ng%rg of urél,\ ind28Y L sﬁ%ﬁl g%r* %tlaatgrer@geg % ﬁzsnlfl:llgg er ighibitors of

lunaril Cc acl anes oni C acl
SR(‘alphasb allilemeeélqhﬁ)ro-d;3sméth3damad1ca;ga1ﬂl,mo) 7-[2 —(4 methylplperazm- -yDethoxy]-

AR R SRl PRt fad BAbisa TolePHaliSla BB Apeiiuion wo

0II%VHUtath-(Q&ﬁlohﬁGmetﬁyl}ﬂﬁnﬂ)%d- {Bro- hydtm@afy@pﬁaeﬁmo)up@
zﬁicontal ? sic ci dic gﬁ: conventiona
riifin e e Miseglpreattoyemids psaih B IHE L BAed chem,
?0@4 ap6636-6851)§R akfibdatks tdBefatM8se3Ci d or base forms of
t hese conpounds. 15 with a stoi chi ometric amount of the

(Wép pibiiiontal groval fastor Awction, forgxeraple kel inhihiors inglude growth factor
anfIa¥s mmwﬁ’irfactbﬂe@elpmr éﬁtwoeleg font Whe YRNGHRS irgglbo%y trastuzumab

nonagueous medi a ke eth er, acetate, et
[Hmﬁ@rﬁnﬂﬂmé lthe agti- edf&?étaohlpqdmcmmarab [Brl‘etﬂa 1G238]), Res/Ra€ signalling

oL o Ot 0 RS 3l TR 98,08
tlptfhmbb,ctymhakmhs)e mlhbltormndtsammm‘tlmonme kimage inlribizorkfolrsaxample
il or tgx:e epi erma Orowth 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), _I}I_-(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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20. amno acid esters, Ci.6al koxynethyl esters
i ke. met hoxynet hyl ; Cl_6al kanoyl oxynet hyl esters 1|ike
pivaloyloxynethyl C3_8cycl oal koxycar bonyl oxy

Ztg@g 612 esters like | cycl ohexyl car bonyl oxyg{/[ﬁ%‘] 1003202
ace oxyne hoxy, or phosphoranidic cyclic esters i
chem cal nanes were generated using a software system
known as Aut oNom Name accessed through ISIS draw.' 25
Conbi nati ons The anti-cancer treatnent defined herein
may be applied as a sole thesrzpy or may involve, in
addition to the conpound of the invention,

. lafe@iRbE Fbd &Bﬁhle%ﬂﬁlﬁ&fré/oﬁhe plagicetifiafeaRyovah fackdd %ﬁ%}hﬁl&ﬂﬁé/nnatmlb

Such’ chenpt py. may i nclude one or nopre of

and qr|esoinplg inbintorotfithahepntoait Broviifesior faaglyne-kit H@@IKOFS) abl kinase

-nﬂﬁﬂl&%? ek 'réc%gt@f 11 s%‘[lﬁmﬁcé BRARL ﬁl%{o!r)%ugi’sé' Qx‘ﬁlb%fé and inhibitors of cell

I'nat i on ereof, "as used I'n medical oncol ogy,
signalling thsoughRfER: ARG aa@’ehl’lélx(lﬂmsesexanpl e cis-platin,

' (vg %%5%%%845 SBJ:I‘;‘%E tﬁ‘osg l\&@icﬁg@gé} g?chts oftvascular endothelial

growthtfatat, (for&lxpmplleah\: almh\lasﬂ'lmrbnldnﬂhqhakmﬂtgir(phh igctor antlbody

beté%%%é ?‘gl\éﬁ’?g?ﬁibﬁnﬂ Q}Etd drségeuﬁﬁoer?g?)%{)ea IB%SEE %ualg%rs suc§ as( tﬁxose disclosed

in iﬂterﬁdittmylmat‘ﬂndApﬁﬁ:atldmsk\UOB)-ﬁZ?895’ V0 C3003BH WO 9’@'&2856 WO 98/13354,

RN TR R R,

(ZBBATY BeAtEbIE Dethk We @dszﬁany gi(m-fublosPi¥ iy indol-5 -yloxy) -6-methoxy-7-
doxor ubi cin, 5 daunonycin i rubicin_ |dar

ubi
GCryreliditi Tylggopqg&g)gpp%q% (AZDA Eﬂ,,,ﬁgp%[ﬁy@q W)thm W6 00/47219) vatalanib
(PRRYEITWOLRBSoBYSH SU{ AR (KNARW, SvoY 011668 13))ih bilSounti&@iat work by
vincristine, vinblastine, vindésine and Vi norel bi ne
otleen chechanistis dfor Fxakwple bnestide irthibitronfantegrinevikiindiion and angiostatin),
and topoi sonerase inhibitors (for exanple
an%g?%%%&ﬂﬁy?FotOX|ns | i ke etoposide and teniposide,
(vians aeculaedantagingtageansweh ds Camprietasthe AA pnd ¢dmpounds disclosed in

i B AP Brp B0 Pl BT ra Bl R Ry,

WOGﬂﬂNyfeﬂﬁ)Wommr&o}gaﬂnbﬁzeptor down regul ators (for

exa ul vestrant), anti rogens
(vig) aeﬂ? teLherARISS, ‘?’Gf‘%l%‘h‘? those ng %reersé i e @E&?Fn;étséefl&h‘é"e such as
ISBCB0AA )anti :4dRkiseakd; agoni sts or LHRH agoni sts (for

exanp | e goserelin, leuprorelin and buserelin

(v1|g} g §lteéa§;é{@§pro§qh6§, igglucing for prgwia qpa;oag@éltcaqegl))ace aberrant genes such
as %%ﬁg Qr bt BREA 1 bF BRCASAGBEPT qsenBRASUELERY Be pro-drug
| etrozole, vorazole and exenestane) and I nhibitors of
thezany) PIHXBQ?@thsS@CISf%}GhOSSSEIﬁQ peeties degminasgs thyimidine kigagstos a bacterial
' o PO . »
O 306 RanBEld BRSO (L YR e o
radigthéripyt ek asxhultirdokg maistenq@I gesaihaegen acti vator receptor

Sunctl n_or inhibhitor
(ix) mnmiuno icrapy approaches, inclu mo for e\ample ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumour cells, 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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20

SRC ki nase (Ilike
4- (6-chl oro- 2, 3- net hyl enedi oxyani l i no)-7-[2-(4-nmethylp
i perazi n-1-yl)ethoxy] -

t ropyran- 4-yl oxyqyui nazol i ne ( AZDO
?r?tzgé@g%]ﬁzgnal Patent Application WO 01/94341 /32@05/003202
N- (2- chl or 0- 6- et hyl phenyl ) -2- (6-

[ 4- (2- hydroxyet hyl ) pi perazin- | -yl]-2 20

met hyl pyri m di n-4-yl am no}t hi azol e- 5- car boxani de
(dasatini b, BM5-354825; J. Mxs- Chem,, 2004, 47,
6658- 6661) ) or anti bodies to Heparanase); (iv)

X) bélf‘d)’@letagérﬁs éaf:h g¢ Qb Idrasd ahlbftu:@ ok @;mnﬂwpﬂmwl\emw h
nclude growm h factor antibodies, growh

MIﬂé&Q% R?Q—:oehd&»e? MRt Pp¥el-&3, (FeP+ P aaheesreditic Wpleé%ﬁoned in
wem/bmgy\g@omm n%vobmsma,t W@EM%%/)@S@SE f\ﬁo@@@mﬁﬁ@b

ant | cetuximab [Erbit

W@QQQ%Q%#WQ WB200M4 Dﬁﬂ@oﬁéﬁ-@@%I@%N&mm«;dm@rpm@ﬁéﬂmmeby
reijtel%ﬁées aﬁlgr éhgrde gﬁﬂgﬁ%lkﬁxa é)irnﬁfbﬁgﬂskg%&% Iﬁézgn(?ipq)cﬁ@gmhlbnors (for

| nase tors
example ﬂvte/spdfcrfexmamplek pf}‘é@@ 1{14BY HiW OO §72 73y W@OQM#ZQ W002/20512,

wgﬁgﬁ%z{si‘)@éggoo %%r%yr 78R, WOM ke PO BRAY, E)ﬁ'i/omm,

W684/ 101549 and WO04/101564 which are mcorporated herein by reference) and

m)rcg &Zcfy:)h %ﬁ%{ﬂcﬁ) (sjé:&fal? ggl'{lop glﬁ.fre] ﬁ%;?o(lséggﬁs? nbl}g%d cim g&g&cm etoggside) and

top¥isoRreRbAN Mpigeny| ) - 6, 7- bi s(2- net hoxyet hoxy) qui nazol in
-4 30 am ne gerl otinib, OSI-774) and

6- a§F"§h RRICHY r@tmn@my&e&chlequrww myligngous, sequential or

se;SE‘Pe[t@H&hiorb‘?ﬂ{eQ&ﬁ%MhQ CBRARSRhisIf freafbhnt. SuchlQ3dinaA0f products
erbB2 tyrosine kinase Inhibitors such as WD

' en@mahmmvnds@fﬂ@z@wpo o3tgpthe dospgg rapen deseriped berginbefore and the

otlfﬁ( @l@llngceh ?lg aEtWeSaGQI{t '\’&lh‘lﬁ’l i@ @%)FCJVQ& déjsﬁ d x\éﬁ& gr OWt h

fam such-as | nmati or exanp
i nhiroa fugther aspfect mhmwm:@ycrélogrﬂ@m s pfmdedra cbmm)mryl of formula (I) or

I

a p%nm%ﬂa%edtlgg}yp%( Eé})rﬁa%i V\%ﬁ oF dn. r\?) }R)idn Ssgﬂalle % ?rk;clh% g:f ih @&gﬁh&fon with
sinhultahdpiut, cegiential oefselparam dgpsuag bf myartiknoogiegeME, claA'b@l@tad/fmn the list
I P13K ki nases; 5 (v) antiangi ogeni c agents such as
le'ieﬁb@ &"Swhi ch inhibit the effects of vascul ar

endhérefoiedh a fgfieneibsdimemithe Iﬂrésa:ht 1ﬁx<aﬂtliph erolvides a method for the

anti - vascul ar endot hel i al, cel | cto nt i body
TrepEReRICT L AR DY APAHEISTEHTHAC, & b @@eoa? “{iﬂﬁb@.ane
pl]&kd%@&ﬁcélﬁmc&!ptﬁfessa& WEdh ASiblgaRlyEhise kRGaRkeredfin combination with

I nt ernati onal Patent %Dp| [ cat ions WD 97/22596, WO
sngx}'qag@@ggequ@@l@ 97 sppanais dogipg 9 ma\;@ggmor agent or class selected from the list

heftid #botd, ono- 2- f [ uor oani 1'i-no) - 6- met hoxy- 7- (1- met hyl pi per

I di n-4-yl met hoxy) qui nazoline 10 (ZD6474; Exanple 2
wi t Fi sfuntierospegp@shel present invention there is provxded the use of a compound of

foxik&&a Qﬂ; Arrgl ﬁlgm‘?ac fc%\y éc@%fg egsuaIYt r?gé% v %@@ ester thereof in
coﬁhmaq!ﬂrsvml@rnuhtanhom, &A@l@ﬁ:/auo‘/tzmate vesireg bntl-@de(‘ABént or class
Sel\é%?ﬁﬁg%{{fﬁ e 1is %%qrm%%(ve Or use Srht 1Q hltahl?ﬁgﬁﬁegc%%% gcrgt%éx@g?)r g m the

trelaﬁ1ﬁﬁ1fﬂfd@ncer nhl bitors of integrin (xv(33 function and

an
g %urt{ler aspect of the present invention there is provided the use of a compound of*

formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in
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angl and 2 inhibitors; 15 (vi) vascul ar damagi ng
agents such as Conbretastatin A4 and conpounds
di sclosed in |International Patent Applications WO

WO 00/ 40529, WO 00/41669, WD 01/92
g’g{%&;‘gg&énd WO 02/ 08213, anti bcl2; (vii) an ’GBZ‘MQ""””
t herapi es, for exanple those which are dlrected to the
targets |isted above, such as [|SIS 2503, an anti-ras
antisense; 20 (viii) gene therapy approaches,
including for. exanple approazhes to replace aberrant
genes such as aberrant p53 or aberrant BRCAl or

coBB@Aden WIFEEhultaRbEs, lduesiaeth RPaiRofiAotnWet-thhier aet)or class
C t05|ne deam nase,

proaches such as those u5|nq
sel@m%ﬁamﬁlée it hereis abgyye 191 yagdn Hieitigpiment fcaRisHuct ase
eNZ YHE ;AlchnBRRicARNEEeined ll&@fn@ﬁ@%lﬁ%él@d&tonﬁ 8 floAHTehd MBllowing
chenot herapy or radiotherapy such as nulti-drug
CW@@‘!@P&MHWH@@ pgentspy; 25 (i x) i mmunot her apy
QP&%&%%E&%% the Yot Br LR Pfé’&‘g% 18X Mol ?ytan) éﬁeé‘lg’receptor
pproaches to 1 ncrease The % eniclity Pi'e
acn‘mmlﬂmc}::ed: ¢metisal & as t r ansf ectl on with cyt oki nes such

11) an ace %Sc?y lén tﬁ%g?%“l rét oe Co?g}éma t?)l é)xa naenf‘a%%qoéertic growth factor
wlﬁq:lmgﬂa:tbﬁﬁie pmducdfem laadiﬁmeﬂ'erccﬁl rieu!am}ﬁnrlg yuchapphaaahgsnulocyte colony

Sﬁ%@#@ﬁ$%€m{?§(§%§d tgggﬁﬁ%ﬁiﬁ§f@s%§rlg? appr oaches

iii el ARQ-eBetiohgbittifeattfiueilop dmbdismbludig] deute] d@e&ﬂﬂe-phase and
approaches usi.ng 30@3 %I -1 di oty iC antlcFJ

anbeIpHAY FEES% § fopra sepise 0 %ccsapoee

or ¥R M BatDHCkerAY, AKEBIE dxdthBleSeT shdltnblichiRfiS adehRlin@¥RMRl®kinin-1
PH739358, VX-680, M.N8054, R763, MP235, MP529,

reagRO5 FHaZORRBOHEE TRPRPLQTIFEIAZRRINE- PP 45 PRAEE N RIARISSTIR doRisetron,

andDRRECN6 é%BA@Q@%&%g%sts %&Q%a@i%?eﬁ%?cor%{&%{é%é QRA 48becadron
W2004/ 0587 9441° 0, W2004/ 105764

(derpmeihasone)] Kenagog Ariglererh Naselidenyetepd paBer@cmqnearnarmyloxmmvterom

su hegs%egggm%wg& q(fc}f%lc%%ﬁgg% Eﬂgﬂ%aglrng' @ﬁ&a&fg&g E}H Fﬁé@he and

nmptedazfm): nmesoalvptagsdeodr d@BbInOL4375, W01/ 72717

oS Rt HedBs R e S URO SR b Hssguentl o

seﬁ%ﬁdd&ﬂ@'&# Shed idlvidhd) 46 hpdrrenid oﬂthedl‘eaameat iSnclogopgnistitediment employs

&d th?/ quéent invention, alone

e S S

ph&hRpasicas)actinelagedOwitigh ok Sﬂﬁ‘&feﬁ%sd‘vb rdnlael | bi tors. Such
con oint treatnment may be achi eveé’ by of the

3 %@L@pe%%ﬁfb@%?% iypntion there is prov ed a compound of formula @ or

a phannaceutlcally 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

pharmaceutically acceptable salt or an ir 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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separate dosing of the individual conponents of the
treatnment. Such conbination products enploy the
compounds of this invention within the dosage range
Aochbddisdy her ei nbefore and the ot her PCT/GR2005/003202
pharmaceutically-active agent wthin its appr oveg

dosage range. 15 In a further aspect of the present
invention there is provided a conmpound of forrmula (I)

or a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof i+25%onbination with

si mul t aneous, sequential or separate dosing of an

ant in 4 fufiher Apenbdf the prebas hvsetloached isfprovidddhie hseof a compound of

her ej bove. Theref i furt her, i t th -
foﬁﬁ??‘{i%e{;}qwa% T\élg?ﬂcj?'gﬁtd@f %{9?}3}%@6 galtrﬁlitraﬁ 38{"?%&%?%'%&%%@““ thereof in

 coinbR@hdPRih SuRAREEY, sdd)e@ANbiiHepirae id6dnd 6F AotheiBHArAaceutical agent or

compound of forrmula (1) qgr a _  pharnaceutically . . .
claggeedqstedsrom the figt hgreinyghoy s faf uybinfiammanufacipe af epedipament for use in the
trebARhEQH cahddr.cOMDI nation with simltaneous, sequenti al

or separate dosing of an anti-tunor agent or.class

sel &ra Butheraspact plethe present inwprsion thase iseprovigeddhs wetoh e eompound of
foxﬁgtfgfgi or% pgggnggag%gﬁlgpgcc%@%%d}rﬁ? g.h ?ﬁz@o&f&g&%&ﬁk%@t@r #BRof in
cophmptiaceith sivaltingowss sagpendial er sspdrate dpsiagof anothengharmaceutical agent or

hydr ol wsabl ter.t f 1N .conbi [ i.th
ol Rt T e TRl L Rl L SOUAAG oP gl "

ant in 4ddirivh ta geirtusoin thdraseatic medient ghle éanpoutdsenfiforatula (I) and their

herei n. above f use in, the nuf act ur,e .of, .

PhiFEge ey taCF%]‘a%EFsséﬁ? e flsg usetplayp iac‘%}?glﬁaéﬁ“??&r‘%‘ thefleyelopment
andl bkﬁﬁd&gdifjaﬂSﬁ efih vitfo a]*cnhen Pifve Sl ﬁygﬂem‘s{ ﬁﬁttlildx]!j/alub@drﬁoﬂtﬁe effects of

. provided t, use of .a conpound o 30 formula (1) or, a

int et arRRIR ERPR{PraEEEat ) _S§3tP=t‘I°§F’ T e and i, as
paR¥eiRls¥sabioenssinefapbiliiagalts.i n WO 2006/ 018627 :

PCT/ GB2005/ 003202 -24- conbinatjion with sinmultaneous,.

s eqlfethe Plave othes phpaneRtich SOTRPSBIOnaRToReHS, Methodoise agdmedicament
ma?iﬁfa@ﬁ?esi%atuéglt%&l@ﬂla{i{}@mdtﬂ?c%"exlrécﬁémgb%hﬁérﬁs N @niRIndsE the
_In the treatnent of cancer. The anti-cancer treatment
inv¢afimadegerihed bemainalsp aapl¥o i ncl ude one or nore of the
Folflik®ws ng ~ cat egories of pharmaceutical agents: 5 i)
ent useful in the treatnent of anem a, for

exafppourals obihe presan srventidamagydiesslingnistercé prally, parenteral, buccal,
vagiﬁgllt l\r/?g’[ta? ?rglélt%%’l CnR tmasgf%ﬂ%ﬁ(grg :s{rlbglﬁ)lgtlrll%lg), inftrlgllgl).lsep)?lgﬁg,?sgxgéuéyn%glgsw, topically,
intheanilpinkakiionallgyinbathaatialy, inthivetouslegpidutaly, intrethecally,
..production and fynction of neutr.ophils such as a human
intffeerabo SR B Y NSRRI PRI F St or, (G CSF) | 1 or

exampé oshid @illakbérdonahdiroute 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,
part_icularly 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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10 iii) an anti-enetic agent to treat nausea or

enesi s, including acute, del ayed, | ate-phase, and
anticipatory enesis, which nmay result fromthe use of
WVosRRsse of the present invention, alone ﬂ@n&h&ﬁwmnmn
radi ati on therapy, suitable exanples of such ant

enetic agents include neurokinin- | receptor

ant agoni sts, 5H13 receptor antagoni sts, such as
ondansetron, granisetron, tropisetron, and

zatisetron, GABAB receptor agdhists, such as bacl of en

a corticosteroid such as Decadron 15 (dexanet hasone),
Ken élongppad\intgsthmceuticNmMpbsjéqns Froaf the icoknpmmﬂfemtétms fifvention, inert,

h for .
P B BB P i Rt BT RO okl it gsspons ineude
podwders, taESH, dishazsitie yramiley, es;;ismaf amhds ik sdﬁ;ib@ﬁhie@m Such

conj oi t treat h| eved b th
si mat ¥ Hé@ﬁ@r C@ﬁd’éﬁf’ %%P‘eé}‘ Staé‘é‘ifa?"&l% %@?Sﬁgﬁcﬂs dtlFFéltS flavoring

agkmi§lisWiuBitiddrs, Q@J{’R‘aﬂlﬁ rkt.lgpeﬁcﬁmﬁ Beents! BIAHATE R tabRYERinfBRIHAE Aents; it can
“tr eat ment enp t he conpounds ‘of this inventron

: alwtleﬁpﬁnqaﬁ@lfﬁ%d’@%erﬁénge descri bed hereinbefore and the

ot ey po A, HRCGHIeE &3 fmérya&haéfcﬁso@a ehiciMstih Hu#ttu% with the finely

approved dosage range. further aspect
diyifieskasve ¢ompenentdn ta $,éhq @tlm ewindacnt i wixap with dleo:famer having the

- negér%gdl;rﬂ Lﬁdﬂ]b%ho% rtie s;&g%g@@%kﬂe#lgﬁer eo g&écﬂglt e sﬁ% an8 size desn'ed‘

Vi vB rol'y |n co
wi t [For mrepaning swmoeitry segrisitionsla lw—m@p@rmudo& a'lngO.fre of fatty

aci%hrkjﬁend Sph@ E:oenclao% %u%l & 1rs¢rﬁ§lp g fagd g'x% aﬁt? % 1?1,3?? %rétﬁsd dlspex sed d Herein by,
foesvhmglensinting. Mhe prolrsiedmdgeneint imituieriothed peured it davkriddt sized

the nt of cancer by adm nistering to a human a
m‘%!%w{i&ﬂa‘”%%%?‘r?&f‘é& ‘f@ or a pharnaceutically
ac C 8piibd @S incible BAgheBiuk caEboRyd] BAgdneainh Ste@bictialc, la«,tose sugar,
thereof in %gnbl nation with _simnultanequs, steguentl al
13 h

pegiin, e steEhd Bagenyty medid eiosprativaatior parthd gelitlossy a low-
mdHiRSHaS 8038 beiekr, 2@ did e the i st herein above. WO
2006/ 018627 PCT/ GB2005/ 003202 -25 In a further aspect
of Bpwe pf s eAmPIURdRPf thoPresenbingention sreppaideiofi fmnipg ealtg with various
- f ) o :
111(20%125;%?12 %%nﬂ: aic%cfs gécf'galr?@sl e&ﬁi \;9}1(31{) safts %@%{ B?gﬁﬁ ethi géoéé’ of this invention.
Expiples off surlhaci¢ addifioeseltomeingle we@itmclhpmmbates benzestti al

. be enecsﬁf?&{ éc}cgl?j’g#‘ﬁg b%fu Iooﬁlgﬁgtﬁer e %f!)rsxﬂg) Q‘}e 81011ne

ass se rém t
clttahae cyr&rheﬁ)dcsuhﬁarmatezfdxaialmimddlammntthérresulfwae,| fomtdaee, Iﬁtamate glycolate,

tre t.e) { fur%er as EJBLE
hels B han BB e e b @SB apiope gy arobromice,
hydmmdmhrl@da‘f\cym‘ateamﬂhaat(ej thalare, rﬁalpdiarmmlmbd\ﬂféﬁdté Yneglumine, 2-

e sal.t or aln in vivo hg/(fl{ ysabl e est?

naw%s?u Opate, nitrate, oxalate, pamoate, persulfate, phenylacetate phosphate,
diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, 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 alkyl halides, such as fnethyl, ethyl, propyl, arid butyl
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conmbi nation wi th sinultaneous, sequential or separate
dosi ng of anot her pharnaceuti cal agent or class
selected fromthe list herein above for use in the

WERbdRRy of cancer. 10 In addition to thei rreﬁ?F§095/00 202
[ a

t herapeutic nmedi ci ne, the conpounds of fornu an
their pharnmaceutically acceptable salts are al so
useful as pharmacol ogical tools in the devel opnent
and standardi sation of in vitro and in vivo test
systenms for the eval uation of2The effects of
inhibitors of EQ5 in |aboratory aninmals such as cats,
hatideps dialkabduifhiss likodikethy], diedityd dibutylndiarey] saifatef ddilg chfin hhlfdes such

search for new therapeutic agents..15.]n the above
o< Ak B A S BB LGN Batites HhS ben it aiis apbaers.
NERxTRHY  AOEI0A1 Ly -40BEPALAE $alth Bre fpRFbrdde Blthou e oAbt RItNAE hNS useful, such
referre odi nents of the conpounds of the

and pr ef €
asjly {FRRtRgRY W@gd?gngéar%?tei n al so apply. Fornul ations

ConMme 8418 nfy HetOrnRid®5RBAvenAYAN AR, SRY 206y AJHB R fle8se form of
orally, tgarent eral, buccal, 20 vaginal, rectal,

the predRch ith gne prBorefe By plepis okihe pPREQRIERLY ag1d in a solvent or medium in which
thé &fi¢" i?fﬁk’(ﬁﬁtﬂ% W by a soTHHRE Q?Qgﬁé{, ilév’hiéhqp }e‘ﬁ?h/@' in vacyq cilr’by freeze drying |

Intranasal 'y, Intraperitone I nf rat horaci a
or bi excherging e wnioapefdmreaistiyg sajtforampthecalidnyon a suitable ion-exchange resin.
I Nty r Qv ' / injection.into th
} of AR GRESRLSEAEIAHA Bl AT o HeBE e acbdbibte s
thexelofifor the¢ thatapanic ttchteselimluding mépliyteeticirsamsst) ofigenmald including
wei ght. of the.patjent. and ot her. .factors _nornal | .
e o el PR AR i B AcBuioH practioeasa
phdeiagenical cogpbditior. ndi vi dual regi nen and dosage | evel as
h . ' | ticul ient. An
of { SR AP Bpinds Sbhp Blpder G1veniq, B @bamosutical compositon of
this m&/@ﬁﬁanﬁhfyf @0 dé8Rin, Br bR RARniStbred (BRIl & sBilentially) with, one
amount sufficient to_synptomatically relieve in a
or arsRiBrBRsalogicalassals of vilus ipiteriingang oRmRARisFaserenditions referred to
hesydrpt ons of infection, to slow the progression of :

infection, or to reduce 30 in cgati ents wth synptons
of The e compesiftonyis ixended tgdralndsghaormulationp2B06:1i0d eB@Pnent or a
PR RS 07N 6 Skl SO NBNTBARH Km0
inyepden may penfarmuleted by owhisyknawn éptha bit énte drerforn sf, farxdnmple, tablets,
' r id. L.aui |id form preparations
cofleh et ool Fooplont R R] QBB RRG s, ot asa
spre@§) sujpesitories dinelly sijvidiichosidgp 05 adrasolsas neBulsers ifst inlatatiog rand for

pa%fax{éﬁaz ﬁieg?n%}ljl%%ﬁ#ﬁa&%@ﬁéﬁ%ﬁ%&lmﬁ’iiﬁtﬂfsigﬁ%ﬁs&@g? gqugguts o?gily solutio-ns
or buspérisanbissterielenalsidhy agents, binders, or tablet

di s tpqtuledgt{)fantl Icgrgpoasgieogg gl;cluldé so(iﬁatﬂ)ns, suspensiohs, and emulsions. Sterile water or.
water-propylene glycol solutions of the actiye 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 agent;s as desired. Aqueous suspensions fbr

oral use can be made by dispersing the finely divided active component in water together with a
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- skilledsiatha arhand; aéré@ateameélm@; mupihergaesuse

al so be an encapsulating material. In powders, the

carrier is a finely divided solid, which is in a

mxture with the finely divided active conponent. In

WPlogdisiss2t he active conponent is mxed w th pBgGe0s003202

carrier having the necessary binding properties in

sui tabl e proportions and conpacted in the shape and

size desired. 10 For preparing suppository

conpositions, a lownelting wax such as a m xture of

fatty acid glycerides and co¥ba butter is first

nmelted and the active ingredient is dispersed therein
Vls*@y)us métanal suchrgs heturad Bynthidtln @umd, hesma)hwbthyl M[ﬂ@g&: B@ﬁtﬂﬁ carboxymethyl

t hen poured i.nto co ni ent
celfiien st STpeneBed i B P St R et o
i nc Imel pharRgeRt 4l %mpcsshmat:& b TRORE 8bdd R ﬁ)hﬁallh%hﬁl fohﬁ' the
| act 0se, ectin, dextrin, starcg

compgyjtensn led%ﬁé‘%tﬂ it é@aeﬁ EorRiRing gwsmﬁecoa%%@; REthepftive component.
THéQllnit Hbﬁs@forﬁ chﬁ’l@é a Bﬁkhbé&% éﬁ?ﬁtloﬁ Qﬁ@ﬁacl?égetcgﬁtamﬁﬁ%&%e quantities
. Sone of the conmpounds of present invention
of éhee)r%;aﬁaens@ fosfexaraplas n@gkeg%d takjety, c@pﬁuieaf angdpewderh bt yalaprampoules.
| .
t% ?ﬂgﬁ‘rg?gﬁ giSo ?@ %}%ﬁ? ﬁt\?g%? Iog hﬁ%ﬁt E%Jgt, §1i 12%&0@ tﬁé&aggropma’ce
nummcpfatdﬂpfthm pgd¢aggd fooos.ude acetate, adipate,

- Lo bat e, benzoate, 20 benzenesul fonate, bicarbonate,

fate, butyrate, canphorate, canphorsul fonate,

C h oThe egmponinds aftties pregent inheniph caubef et in a number of ways well known
to 8 stkgr?gtl n&le aﬁ;;)lég '%?18 syn es utlgﬁocf%%{pghnc{s o%e presént invention can be
syﬁh&yﬁd mﬁy@thhyﬂdihddfs desatibed H&&ﬁﬂ Mg&&iaﬁwnl‘il eymmammds known in the art

rochl orjd dr obr om de dr oi odj d %
egﬁ )%F&f”@ ggeéms I, OF éﬁiréatlo qllgrle%x}/ asr?@p@gﬂag by those skilled in the art.

SuBE BAb&SHEHI@) Bhittire AR TIMIIFH RE thode dd¥Bib¥dMtean a3ULfepnadsRited herein
nitrate, oxalate panDate persul fate, phenyl acet at e,

arefpearby adomnorasesd inithaiioarety BY refirencat e, pi val at e,
pr OmlcoMe?Gonﬂ%bﬁﬁtcﬁ'thﬁ ﬁivbmemﬁ be%ﬂé_%ﬁfeﬁtu%no aiéqeacaa{semd

sul f amat e, fani | at e, sul tartrate tos
techpiques| dqmégdthr@ﬁa"f@)reaeﬂw# arey vart})a@e@ xselvents @ppmpnate to the reagents

ang ngeﬁ?ig ?T@%nge £ Gre SALDIS forfd ?rﬂ%‘?{ﬁh Yohe @éf%:%ed Also, in the

Ka alts suc as sodl um IUlﬁ’
degsoiptiersofuim syathetic methbdsdeseribed herein, irbsttalbe sadergogitthdt all proposed

rea%llm&ﬂﬁb% ﬂlcﬂdﬂ@a% ge g?&ﬂ%ﬁ* Y ct‘i"(?‘ étl%bsr%a%g e i ?ctioglrt]emperature,

as dicyc
dumtlmei)m:d: e@eginaniaml mrk@rpaiowakres ang dlhseam» botha comdiétions standard for

, i t forth. Als
e S B e b e el St Mo St B I 94 R0 by ome
skilled 1h twﬂhofﬁglgmﬁ@syaﬁlemh eme%le glnkuéna\l}%l p'zr%bg%t}oéﬁuﬁbusq&mons of the
ﬁ P et and but
@bﬁ%@?@? W“Xlér?e ‘P‘?ﬁgelnﬁé%‘é/ TRIPRATR PFOPSSA g‘f‘%@ eqtrigtigns to the
su&hﬂﬁﬁ@,w.rlnclﬁdr@E&M}Batlbﬂ:' vbi'bl{ he reaé*t'icﬁa%%m&kél il S‘&readx@%parent to one

chai n hal i des such decy! aurg nyrlsty and
ke benzyl brom de

and TRt H&fiRs materials for the examples contained 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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(l)t T

Non-t oxi ¢ physi ol ogi cal | y-acceptable salts are
preferred, although other salts are also useful, such
as in isolating or purifying the product. 5 The salts
Way206s18¢25 med by conventional nmeans, such asp®¥cB2005/003202
reacting the free base formof the product with one
or nore equivalents of the appropriate acid in a
solvent or mediumin which the salt is insoluble, or
in a solvent such as water, which is renoved in vacuo
or by freeze drying or by exéhanging the anions of an
existing salt for another anion on a suitable
Examplescchange resin. I n order to use a compound of the

tner s idor iU o RATRE B of o B BRBE RO Bl s i wicn,

ummmphwﬂaﬁhnmﬁtreatnent) of manmal s i ncl udi ng hunans
ccordance with

e A aien i Aol S Sl O ereiaas terecaied odt o oom or ambien

tempefamse tHaO®, at hﬁbn@}ﬁf’dtﬁrb (imthE arigh6f PQBQYNds of the
r esent |nvent| the maceut i cal conposition of
15) Arganie sQutigns g}ﬁr gwgrd:l Y)‘%?‘éﬁ s,qdwgysuk@a’@bevaporatlon of solvent was

caBibali ot ﬁsthwaeﬂtaeﬁmﬁbﬂa@ea@de ketubdd [3&GuE 1d0ad dod patiiatsha. 5-30mmitg)
one. 15 or nore ar rmacol ogi cal "agents of value.in

Wﬁhehﬂhﬁ@*@ﬁ@“@PfWﬁPéoaﬁsease conditions referred to .
(ub% gérféral -meecotu.%% %Y%Q&Rﬁﬁ bl Rfllobvad n%%ﬁ@q)? gvlg z?ndI | BEHY Bmes are given

formul ation of the active conponent
ﬁbﬁbﬁﬁ@@é&ﬂﬂcally acceptable salt with a

(1\5 %5@8%%&#%@&%%fa?ﬁ%ﬁ@f}%?l cl é'%rnga gggtic rﬁgonancemtlﬁ Qpectrta and/or

i'nve NOWN
nmsntspﬁctrhielafaorm of , for exanpl e ‘tablets, 20 capsul es,

OTHARHR R A BRI oERR e gt
diligenepryceds ddvdlompty\plepaativns axefeaﬁpﬂaﬁad@f moORindidrieas feQliired;

| ati o nd f.or renter ncl u
v %‘Fhﬁg\ﬁéwaﬂ‘—gwﬁﬁ SRR Sk S %ﬁ?aJ a1 et protons,given n
paft§| e QhiBiod (ph)l t¥la6 @ 10 tdtRRtthy®ilas (THES) b 0 fatéthal $1a8ddrd, Rletermined at
405 si Qns qui d forn1con805|t|ons i ncl ude solutlons

DS ru el el S G BC bt P! e Phgse ipicaied
N‘Pdh@ﬁnoﬂf QRBbR MGy TthE QuaBiabatid NS Rifts Maesy%ms\é?e used;
onpounds may be nmentioned as an exanpl é |qU|d
(vw & unhrationare giver Bbydduneyolpae Eivdems; i n| stration.
(i hﬁk’é éﬂe&&m§%'vﬁﬁ§a oBh é&i %eof fo%‘ié&HF@B&ﬁuth the chemical fonization

Solutron in aqueous p yet hyl &ne 'gl'yco
(CRauesis wsing o ldiredt oxppsting rprqheawheramcmeé tigrégtaitiom waacffdmd by electron

1n1§ ncg @zglgsn Q%nlcuofxﬁog{*d\(ﬁegggtﬁlﬁ:) aﬁ%ctulo\é;frﬁ S ,203 gl énesH}l)eglc pressure

chen'mbli ibxiia-aeios (ARCI)L vtahice ke m/nere@ijens gnemll}d&mlyneﬁis wifighuindi¢ate the
1 agen3|ons&{§r 30 oral use can be made by dispersing
paf i 1?Slsﬁeel.rf7p ided active conponent in water together

(xwwiidie As)\Besid Balet B 7s Tl BRQOR/tO thaldicribedn a previous example the

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

QJ:!

(xi) the following abbreviations have been used:

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

AcOH acetic acid;
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vi scous material such as natural synthetic guns,
resins, methyl cellul ose, sodium carboxynethyl
cel lul ose, and ot her suspendi ng agents known to the
Rooseragys i cal formulation art. The pharnacey@f¢?%mmmmnﬂz
conp03|t|ons can be in unit dosage form In s or m
the conposition is divided into unit doses containing
appropriate quantities of the active conponent. 5 The
unit dosage form can be a packaged preparation, the
package containing discrete gdntities of the
preparations, for exanple, packeted tablets, capsules,
andpgmder s i n vi alichi@bmefip@bes. The unit dosage
for al so be sul.e, chet or tablet itself,
Ehﬁggn be the g$ﬁﬂ£§$#8@8“ héftber of any of these
Wﬁ&%@! chbiRmiEs a SIS tIRSWEh a dQied BEINGARRRHOSRN Afat hiRSnate sets of
resent invention can be prepared in a nunber of ways
farionsReWH doyvpwad @t glqucﬂeeqf 45qlegngp ingrderde PiSMgiihe redistribution of
hqgiﬁrﬁct}ﬁ ﬁie%&zall}ﬂ) a@ CHRQWRHS Bfunid ?ll@V%?&ﬂtco%ﬂgﬁﬁEd f?é}.Ielﬁ M50 mm

synt hesi zed using the met hods descr| ereln
ontgd@ewn@r indgrtts) vetprat Mncdlmtwwd itkresvrenifactured barltab Gidss.
synthetic organic chem stry, or variations thereon as
appreci ated by those skilled in the art. Such nethods
ME#R®IODIé, but are not limted to, those described

7"H§$§In %ﬁﬂ! rsfeﬁencgs cited herein 15 are hereby
4 ntirety by reference. The novel

c onfieisthglisortibadetuites(97 rzy €.6 tnhad)) niayodiaile (330H 06dn¢l)3 adalgglztclihﬂz acetic acid

reacti ons and chni ques . descri.bed herei

(15 Btreacediee Lh Rl satpoen PS8 R bRt apsreg: At & Vigewps olumn (20
x T @3@andSof V@ﬂal @btElatioh SorRBRePYWaplaRE, PlcGestibh Aldttre fRE heated and
the transformati ons being effected. Also, in the

ethybaleohobbyean todistilhwhen the irapertyieetibe EcaplionaRiXER| WRseAbe B S-90 °C.
Aiicetr af()jpﬁ.}t 516) m?r? tHQg Ltaﬂﬂg 0¢1£9¥ea%4n et ';(ﬁ ?&eg 946 e(‘E‘Glthex? the reaction

i ons, i ng choi ce ven reacti
waatcnmpﬂme«:can arrelarytavapnratenmeembtﬁrthe lowdbuibing materidls mhle:he residue was

SRR B RS BB PR B 350 2 e o

mP® .6e@di |y recogni zed by one skilled in the art. It is

understood by one skilled in the art of organic

synthesis that the functionality present on various
MPReHOwRs of the nolecule nust be conpatible with the
—Teagents and reactions proposed. Such restrictions to

CEmeCymoshetheyvbuiahenethigpmidd are conpatible with the

t .
i (I GEoRO R hARRmalihiniichE AR DYGTRRALGRD bt BBlved n
anlysieais bﬂwns@aﬁ il gndrb ey mfaflgh}’lanmrle tveas eddﬂd'[als eatalyst. The mixture was

stug?&1 an% hggx:og )P sp?fld% wag?; g@le %ngontgxg uﬁ%q ﬁos éé npn %1?% am,?i aﬁonned The
previpliteted ablil wisdlitesdaiffdnd dribé. 'ﬂ‘lﬁlsbldﬂ/\ﬂvﬁgecryﬁﬂlhmddhﬁn alsselute alcohol

(g EhlR e R od e e PR ey SaBERe R raftélgoalmde (193¢,

| 25%9 eslligfR bRIWA. crystals.
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WD 2006/ 015627 PCT/ GB2005/ 003202 -29- Exanpl es The
invention will now be illustrated by the foll ow ng non
limting exanples in which, unless stated otherw se:
Wo20biB8s at ures are given in degrees Cel si u§cf/%2'005,003202
operations were carried out at room or anbien
tenperature, that is, at a tenperature in the range of
15-30C, (ii) organic solutions were dried over
anhydr ous sodi um sul phate; evaporation of solvent was
carried out using a rotary ev3borator under reduced
pressure (600-4000 Pascals; 4.5-30nmmHg) wth a bath
MEGH@P 3t ure of up to 60 C, (iii) in general, ‘the

our,se 05 rea tl,an was fdol | oned by TLC or M5 and
%%—#Wlo for illustration only;
(i VX’DLIla}lanMQﬁmyﬁltﬂa&eﬁﬁahﬁd@(ﬁ{eﬂfoﬁ 29(1@_ 5] 0BG A was dissolved
netic esonance (NWR) spec nmass spectral

in aa ateci\fy U onepipgnmanda g %‘Wb&{)ﬁ? maLS §v4 %ttrreé 3t B pyenaaler The

redfiSn PRGOS SSREhtYed MATR BB AATsBR PRRE VElr 60 mL) and the
di l irgent_process devel opnent; preparations were

undisgnead alid; wasiered ged driqckip repqEer Sedef thedarting thiqopotpranvifize Ahe

b g &3 -
e R
en@tbpp@ndeéﬁ $ ev@%)a@s pﬁ’twlammls Hauing tlr(e‘rfhm)wxag paperties H NMR (300

g lSEL o 2358, G 9SSR SS90 MR 1c0 s 00

- ot hervvl se indicated; (vii) _chem cal synbols have their
MES 3 anings; Sl units and synbols are used; (viii)
SEAE ratios are given in volune:volune (v/v) ternms;

5,&@610231111 fmmsoﬂmle&p&ﬁbdlﬁtrwre run with an el ectron
ener 0O electron vaolts in the chem cal

i oni EétSPB?Fl sofution ofyigd-Srpaingy2:£Y aabucE-crstieamide (peteaskd) (6.83 g,
48Wflﬁ1',hSlt) Erﬂﬁbtﬁﬁio@ésob%{m&@afsla@& vibd Bc4 8¢ (P GhBE] 509d% hydrogen
, fast atom bonbardnent (FAB); electrospra )7
pel(OE@P) Theamxmrmwepd at gbr é‘sfguﬁ b an¢ brewprated to 6hind.ah i ovtary evaporator
o SRS LD SR e, SPE B Wl ht  om coc
to prioeide thee peyeprbd st S—ammodbmeﬁwbmdumlda«ﬁb:ﬁgorﬁﬁﬂé @Goays 80%) as a white

t hat descrj bed i revi ous amount s used
ory s fing e dp g BB FS o SHECDR Ko DO ISiad 1% G, 38D
8.00ftes, pHRVI ous exanpl e; (xi) the follow ng abbreviations

have been used: THE tetrahydrofur an; :

METHOD 5
N-(4-Cyano-3-methyl-isothiazol-5-yl)-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 rﬁmol) was added followed by the dropwise
addition of a solution of the butyryl 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), IN HCI (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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DMF N, N-di net hyl f ormam de; 30 Et CAc et hyl acetate;
AcCH acetic acid; WO 2006/018627 PCT/ GB2005/ 003202
-30 DCM di cl i | oronet hane; and DWVSO
Qbﬁﬁ&hﬁhﬁy|phOXIde and (xii) a Vigreux CO'”ﬂBnﬁﬁmﬁymnmn
glass tube with a series of indentations such that
alternate sets of indentations point dowward at an
angl e of 45 degree in order to pronote the
redistribution of 5 liquid-fromthe walls to the
center of the columm; The Vig¥keux col um used herein
is 150 mm long (between indents) with a 20 mn
BIETEKHber -and it was nanufactured by Lab G ass. METHOD
, 10 Tri et hyl

: P AFEASH St rile (33 g, 0.5
mDI )romeluabla&r1@1(4ayeelblscma¢<hyﬁlséthaEOI@)ylmﬁ@ramlmﬁ&mOﬂ 58(4.18 g, 20
1 flas a stirrer, thernoneter

rmwl@} eq 5 pl%)ﬁ‘l (-)50 IDIr)nW)iS ided gligpgfse WG gk of hydrgcren peroxide at
r tdAﬁér'tﬁé &H %oﬁ 9@@&@ De&fio RS rahe&#ﬂlxm¥9 Gad 8RCHILO8 °oC overpight after

m Xt ure heated and ethyl alcohol began to disti
whigiethe Th€ shwqﬁethammléetg fliseprearaneectfiSdh Thie xeagrien ma@ratyewooled and

exgaécée(: ik onChrlrcl’rQ{ ?gg% eg ’@E 8) %JL{GI.}‘%}/ 81r1r e C ?1 ‘%G%ncemrated

to gashd:}mme: S-lbuuy@tlmﬂuw-ﬁ-raethjdt1mtlyaamla$@a1a’bxbrhctamdrasmdw(é Sth@2%) asa

| wlewglecﬁHavwgam’@‘p iR Srpaes I OSSR 103 2 (o 21

2.99 @4 ,tz.é96( ; A1)95.99 IosXAHR$1.28 (Hsgiu). yel  ow solid  np
91(. GM?:. I\/E Zgb ? ( : ‘
(2E) - 2- Cyano- 3- et hoxybut - 2- enet | uoani de

. METHODByhoxy-et hyl i dene)-mal ononitrile (method 1) (62 |
"TT‘#ITZS

nol mas dlssolved in_anhydrous benzene (800

@dded as catal yst.

The lrﬁl.g);x?fa.?x M@-meﬁm l [sB&xgazelrédl md@ﬁce&nféﬂaxdé @ﬁe 6) (1.9g,8.3

bub ution for mn an
mibal) wedsuspdnded mr?émﬂp of 2% NG @hd then\mas héakddeo é-éi) ?:C‘L for ah¢h a pressure

dri Th Lt .
oo OHBSGT TE R} oP FLPHLE AP dr FEPTUPTA SPE0y pspropyS-
istlaAd1d[ &, E)A P rien iR O Ghed @myhutoﬂzwemea hiith @it €100%8L)3ing dried in

25% as light brown crystals. W) 2006/ 018627
vapyum eysnabd) oavermght to gét 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-Flu0r0-benzvl)-3-methvl-6-nropvl-5H—ivsothia.zolof5,4-d]pvrimidin-4-one

To a solution of 3-methyl-6-propyl-5H-isothiazolo[5,4-d}pyrimidin-4-one (n;ethod 7
(2.09g, 10 mmol) in 20 mL of anhydrous DMF was added anhydrous K2CO;3 (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 1.7 8g (56%). Having the following properties 'H NMR (300 MHz, DMSO-dg)
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-31- METHOD3 ( 2E) - 3- Ani i no- 2- cvanobut - 2- enet hi oam de

(2E) - 2- cyano- 3- et hoxybut - 2- enet hi oam de (et hod 2)
(19.2 g, 0.136 nol) was dissolved in a saturated
0 4bd/Afs29f ammoni a i n methanol (500 nC) andp&f/GBinB8lo0s202
at r.t. overnight. The 5 reaction m xture was
concentrated and the residue was dissolved in hot
water (600 nL) and the undissoved solid was filtered
and dried to recover 6 g of the starting
t hi ocr ot onam de. The aqueous33sol ution on standing
overni ght provided the pure (2E)-3-am no-2-cyanobut - 2-
d:efe{thsldnmicdd. fUﬁnB 3HY,2.B83%)3Hs2. 5 (‘t,—%h)i,. $.89 (v, 9H},4108.(d, 1H). 7.05-7.09
g% ygségl Wi ng properties '"H NVR- (300 WMHz,
. 314), 7.73 (hs, 1H), 5.53 (bs,
9. 01 (bs, 1FD, 11.60 (bs, IH. 10 METHOM
-A’n no- 3-met hvl i sot hi azol e-4-carbonitrile To a
LHORS sol ution of

dr ophfi asS@ILlilsn ef Ms @1@-’4 hqﬂfyﬂ)ﬂ-methzb APFAPH - ewthlwlo[S 4-dJpyrimidin-
4-B& Rekifla 8) Zrlhﬁ%g”S k) b Uil s8dilitn88aB14.69 562 ot wac@féj%fxd (40

evaporated ' to In arotary evaporator and co
mihatdfo | @@sphmhn ofnhe bromying @132 kleZﬂ 1pm@B ue acepiagcifl (10 mEpwas added
drgévtqa@&gr &{&ﬁsotfag !Znﬁgs fl‘ﬁ@ st edr}{\rQ Vddﬂ {151”1% Rintlif®s and
am no- yli s azo carbon

copled 4d 2%’ C. §begolemtsawvent rdnsoved by S‘taabﬂatlmealsﬁhe cbsididawandjssolved in

: Et@?&% ﬁ @Sl{flﬁgd%%?\&’égéo erﬂ_t( L(?OS m]% ﬁﬁch'\éga)(a%é%%s%dl%osu@ate solution and-

brixe (SbivanancerSrefl &/ by évapbraii@zold-the iebijnddwisypusified By coloma

ch?q%t%ﬁgp%z)on(sglcg?hﬁmgggthzlomg f%tgh‘%zﬁtkﬁ"@%o%ﬁ? Q (,ﬁé,%'(ﬁ %).
Ha@mgNEé &1165/“% pr«%ﬁrti&@"H'I\)MR@%Oﬂqﬁ% disolaysdoRy ?ﬁ} 2.05-2.20 (m,

dr opwi se dition of a solution of the butyr
1FDht. e@ 2de (pal18B2 g0 (21 SHR Sevk. )L H).5. 230 {81 S66) d, B, é405{7|r9é (m, 3H),

of the addition the reaction m xture was
7’%{2%@@3’ 1?{} warmto r.t. and stirred overnight. The
reaction m xture was washed with water (100 niL), IN

M mL), brine (200 nL) and dried over Na2SO4.

ation of the DCM | ayer provided the crude

(dn dMWlm ez VIR S - mettmrlt%p@tzeﬂdﬂwmmlm%iwmm&ﬁm(rﬁmm}6~yl]-

off to i oIa e t he pure
*ama leserp

To a suspension of 6-(1-bromo-propyl)-S-(B-ﬂuoro-benzyl)-3-methyl-SH—isothiazolo[5,4-
d]pyrimidin-4-one (method 9) (90mg, 2.25 mmol) in DMF (IOmL) was added (3-amino-propyl)-
carbamic acid tert-buty! ester (700mg, 4.02 mmol) and diisopropy! 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,4 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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30 isothiazol -5-yl)-butyramde (7.57 g, 95% as an
orange solid. WD 2006/ 018627 PCTI GB2005/ 003202 - 32-
MVETHOD6

wWoBdbedi¥ham i t o- 3- met hyl -i sot hi azol e- 4- car boi‘é’f/bﬁzoﬁé?ﬁogzoz

am de To a sol ution

of N- (4- cyano- 3- net hyl -i sot hi azol -5-yl) - butyram de

(method 5) (4.18 g, 20 nmmol) in 30% aqueous NHACH

(250 n.), was added dropw se 100 ni, of hydrogen

peroxide at 5 r.t. After thed4onpletion of the

addition the reaction mxture was stirred at 60 C
MBT#HOD ght after which the TLC showed the conplete
Kol ppegr ance of. SM The reacii.on, m.xture. wa ool egl

- ZY) -2 el ¢ [>.4-dlpyrimidin-6-y1]-

préviiani-Geth AR hzARSantihb 188k o p IR DM hicabid t60BeeNdsteat ed to

t t Y . . -
9 bToywegIHPR P33 P sapsh-aet ) o e igolols.4-
RS R poy Ikilo) Fofh e B9 B ntelfed 1) (amount

isofatefrgr methpi)l 0 usert) ipctdoroform (2HpL) wawsided diisgpyopy Betigyt amine

, 1 1o , o
498 ity iy el PBl o o0 Cadaslyignaf vty
chipriBel {521 ;i ahd Srion®)e chiptoforgoid mlarvs addedchoiyossy (The maxting was

i TS bt e T SRR D

withehéorplioas st washedwith oater T2325mk) Theongarsic tayed veab exaygbrated to dryness

ang _ﬁ%&%sﬁ Ie_zx%g B]tngfg)a{j)l:_lla_ygciqlu-mnec drmiat rlalt)hayto%dsilica, eluting with 15% EtOAc in

hek@®@ighvaroprofibt A¥idjdBpo intg @B 4ni themlbidgeradrtrt fnz 608 (MH");-
washed with water (100 niL [ [

I d 10C and dried in vacuum oven .
-HAMRISQE Y, RMgftde & et 996%0@}4)( 534941 15(mp Ll 150d% JED, 1.29-1.37

(M, ngol hiQw 13 86, 301,271 (s, 3
(m'i'?{}og% 1%3(&9 ’1112,.”714’292(.310@9@{), _2¢§6<7s ﬂ{)’,\':h/.gﬂz?z@gM%%h 271 (5,38,

t, : t, e ;
3.22+9.25 @é; 2HQ:,ﬂt%§jdng), 5.59 ( bs, IH), 5.73 (d, SH), 6.03 (t, 1H), 6.96-7.18 (m, 3H),
- 2ngy | ) -gryet hyl - 6- propyl - SH-i.sot hi azol 015
71584‘% @i%ﬁ)’g{“ [ ﬂ'-ﬁk%’nlz{)' To a solution of :
3- net hyl - 6- propyl - 5Hi sot hi azol o[ 5, 4-d] pyri m di n- 4- one
7) (2.09g, 10 tmol) in 20 nL of anhydrous DM
Md anhydrous K2CO3 (2.76 g, 20 mmol) 25 .
N-tBClamoesambiy 13isdthides] 2ythetlion boiyebenid®. 799, 15 nmmol )

over hiore Cutpe S b ol R b SENF v has e 59

‘mih&F inBYBdRE (B MEFatWeE, isolaléyT el tle\(6.55 g Vit Bhol) §Rs Bdded dropwise.

and stirred for 30 mnutes. The solid separated was )
Aftep thesemplgtion of the additian; thpreastipndnisiies titsrloyediorvarmge r-hypnd stirred

ov%rg_l?éég. Eﬁhé TZ2Lh the N8 M AVAHL diufpicdd didp a0 Ar HEXRARES material and
the reaction mixture was diluted with CHCI3 (200 mL), washed with water (200 mL), 2N HCI
(225 mL), satd. -NaHCO3 (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%5 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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and dried. Yield 1.78g (56% . Having the follow ng
properties '"H NVR (300 MHz, DWMSO d6) WD 2006/ 018627
PCTI GB2005/ 003202 -33 6:0.87 (t, 31-1), 1.65-1.67 (m

3H, 2.75 (t, 2H), 5.39 2
?JS’EZOO gs%(s H) 09" (m ( 2 H)7 137 3(55 F%%/EB%%:/O%ZOZ
METHODO9 5 '

641- Br onp- or opyl ) - 5- ( 3-fl uor o- benzvl ) - 3- net hyl - 5Hi sot
hi azol o[ 5. 4-dl pyri mi di n-4-one To a solution of
5-(3-fluoro-benzyl)-3-nmethyl -8 propyl - 5Hi sot hi azol o[ 5
,4-d] pyrimdin 4-one (nethod 8) (1.78g, 5.621nnol) and
ME&MWIacet ate (4.6g, 56.2 mmol) in acetic acid (40
_ )1 S1h . .89, 11.24
: dFopw se over
a perrol mlh@itm 3@N@-@y§r@33-m_5fh9l-f§bthla%les ym rﬁéthylrb@eyrérﬂae (method 12)
addi ti onal m nut es_and 10 cool ed

(8 gop /& FAmol)ia r38%r3€HWé A& PBQP%(@Q%MM%MWW*@S% k@. gk, gf hydrogen
peﬁ%?deegié Ets %ﬁé?ﬁge c&nplgﬁ%f tﬁé‘%umn)th@l%g(itffe&%ﬁ)@tqrev\%&s@tu]rgcpat 50 °C

wat er,” 10. % sodi um t hi os ate sol ution an .
ovbmighe aft@othidrtbes T rsl@ow@rtbweunmgte dizgperranded Sih d'he heaction mixture

AT R SR T T REGREL Br rrve
drE@ ONap§ Of Yhd %mcentl‘ﬂ&d tngpbtahe: -frxetHybW(Meﬂnfbbﬁytyﬂmnd)kismole-él-

ca%ﬂj{}g)h(‘?acg%al%o db) 71 ﬁ}_vﬁs a EZh}((:s{efe%w gg}% ﬁa‘gngﬁm %? lo 11_6 propemes

ng{RggO((? R}L}l{g}l?')l,oﬁd 63@1)(1124 éam Y408 THY 26011, 38035198 (bs, 2H), 11.77
(m :

(b 3H1- [ 5- (3- Fl uor o- benzyl) 3 net hyl - 4- oxo- 4, 5- di hvdr o-

i sot hi azol o 5. 4- dl oyri m di n- 6- yll- 20

| am noJ- propvl) carbam c acid tert- butyl ester To
ﬁﬂfg&éﬁ& on of

obuty 5 f 0 I 3-net hyl - 5H- i
6B ij%h&azﬁroﬁa dhpg% am%\gh) g 9?‘9(9%”9, i so

mmla)MemylEIM‘% 80 piButyrmminboesbti(i@oker-carbpaytip géiyl amide (method 13) (6

o 47 FEBEl Sprorsedgiin 1Y o 0 S0yl sPRe D GG s

premsﬂﬂe WaBtor. WS nfixi@R vedsichéled addieu8lizal RUSIES. THelreAbB6n mixture was
diluted with théﬁ (1001nL) Wg and washed with water
extrastabBith 0 AT 180 oo apd Phercomaumed RrgANIA 1aveRs VisTe MashgStsifh water

(mmlL) HEHE L0 &S dnd ordEMPEISe gdiltRe &Maﬁgsaucmﬁwﬁ 92§ fiirfher purified
he next step w thout urlflcatlon vin

becelum/ﬁswga gﬁlkﬁélécrma}t%'aRWﬂsmg GOYoNsgAC IWXZ@@@E elug@p@oncentration of
thd] ﬂé Sﬁ%@%fa@t%@ Bl%wd'e@%-lsobutyl 3-methyl- 5H-1sotlnazolo[5 4-d]pyrimidin-4-one

(2.2 g, 38%) as an off-white powder. Having the following properties 'H NMR (300 MHz) & 1.05
(d, 6H), 2.32 (m, 1H), 2.69 (d, 2H), 2.82 (s, 3H). '

METHOD 15

5-Benzyl-6-isobutyl-3-methyl-5H-isothiazolo[5.4-d]pyrimidin-4-one

To a solution of 6-isobutyl-3-methyl-5H-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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METHOD 11 3-1f1

r5- (3- Fl uor o- benzyl ) - 3- ni et hyl - 4- oxo- 4. 5-di hydro-i soth

i azol o[ 5. 4-dl uyrimdin-6-vll-

Q'bozg Yedisde#- et hyl - benzoyl) -anii nol -nronyl } - & @R 6s 003202
acid tert-butyl ester To a solution

of (3-{1-[5-(3-fluoro-benzyl)-3-net hyl - 4- oxo-4, 5-di hydr
o-i sot hiazolo[5,4- 5

d] pyri m di n-6-yl]-propyl am no}-propyl)-carbam c acid
tert-butyl ester (nmethod 10)-8e&wmount isolated from

nmet hod 10 used) in chloroform (20 nL) was added

thel SVs Thé edaytionghifiire w88 ptRired(idd Gddcoldwdtdr ARk fractedWaith Etﬁ?@c (3X100
eei.gltlon mcﬁture was brought to 50 C and a sol ution of .

by} e Gerphinedairarts Here e sty itiswais (B FL)] brine k] ko drigd (NeSO,)

anﬁ%oﬁﬂe)ltréﬁ@@ Tadded da %V‘&ﬁ@MRTéBSWEH ?(fjxte Fﬁ @en\é@éf t@&%ﬁisraﬂlkylated

Sa rreterrperature en at
aSg’f?“aaﬁ&? gkyated, produdts) igp lranoexf 7 ﬁon priedudty Uﬂgﬁmam@lmy column (silica

geash @}jcﬁ%ﬁlglo%@;gﬁr ‘en?%% ﬁ?ﬁchl;e[ 'ﬂ?xeagE% Se@e&i@ll %Ylgobu dn%thyl -5H-

evaporated t

JSQi&hjh%nW{S él‘rlr]mmmdglrﬁhgtwvzsnscsiatbd gewhitel Qn}tSItaﬁlgle\M)hd]( 1]:5g/o70%) Having

T P R P P R T
2.64\@a, RBDQSM&SHM@@H)Q’EIGWJS@Q ?I@) (t, 3H, 1.10-1.15

(m 1H), 1.26 (s, 9H), 1 29-1.37 (m 1H), 1.89-1.90

(m 1H), 2.32-2.47 (m 1H), 2.46 (s, 3H), 2.47-2.49
METH@ )52 2. 71 (s, 3H), 15 3.22-3.25(m 2H), 4.99 (d,

IH), 5.59 (bs, 1H), 5.73 (d, 1H, 6.03 (t, IH),

6. 98hg follgwing cosmyundswemwthz@z coorfing tofMethod 152 (m

Ma?ﬁ ytlmﬁﬁleﬁdhﬁ -1 sot hi azol - 5- vl ) - 3- nle'f'ﬁyl - u‘?{’ﬁyk"‘rﬂ“ga"em

182 20 -€8- Elﬁbﬂlatbeﬁtyl}ﬁfﬁ-xsobllltyl 3-methyé -5H- 3|3” ?F] ﬂgorog)enzyl
5- am no-3- net -i.sgt hi azpl e-4-carbonitrfile (nmethod 4
(6.38.g, I%Z%[ﬁéﬁﬁwfﬁm Pri e (20 ni) (MH‘g | bromide

I sovaleryl chloride (6.65 0, oo nmol) was Cllslcien

drozvvi se. After the conpletion of the addition the
M m xture was allowed to warmto r.t. and

5- 1§én'dlf@@ -b%&%gﬁh%%luﬁrgéﬁ)(-g-lrr%ﬁl@-!g#t-ilsﬁhiy%lpﬁ?ﬁéﬁ&(rfn%ﬁin-ﬁ -one

ete
t he Tp eaelufiomofri-benuyles-isalsutyd i 3-methyll- i sotlRi461085 4-2 9 rimidin-4-one

Al 0 225
AR 5502040 B O R .
sol@dercefithe b (052 p)g4 mBEHOLA abaicacid(l OxLYeds ddied Glogoie overa
Pelg%ng%-@itql%%sggh%\%%ctioy qtng{s:?eta\t%gs sftlrre:an at that tgn?ﬁ(e?e{]tgrse fc(>r13/ Olrrcl)l)n and cooled
and\the I Cy(@lned-1081 EtKD|A-cI i Bé:ahes3 ehd BISYshdwet thB Edhvpled Hfsgﬁﬁéﬁﬂaﬂce of the

8. 7 an off-white crystalline solj
SNt el P eroegty DRk At BG5S POVICAIR® o6 DBten i xtacted with

EtG-AQ(B X 40 ml@ lhd the oﬂg%m% I%%ls(\%re 3(5'1% Olgt/?cloﬁl@ d\éaghed%bﬁh 294 sottum

tlncpsel@t@glg%y @0 g:&g,zwater 100 mL) brine (100 mL) and dried over N2,SO,.
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, 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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-35- METHOD 13
3-Metlrvl-5-(3-nethyl-butyrvlam no)-isothiazol e-4-carb
oxylic acid am de To a sol ution

91‘8% 6pan- 3- met hyl -i sot hi azoi -5-yl)-3-nmeth
I de m%od 12) (8 g, 35.8 mmol) in 30% aqug%ﬁgﬂﬁm@?oz
(200 nmL), was added dropwi se 100 nL of hydrogen .
peroxide at r,t. After the conpletion of the addition
the reaction mxture was stirred at 60 C overni ght
after which the TLC showed t48% conpl et e di sappear ance
of SM The reaction mxture was concentrated to 40 nL
MBTHOIX1gaact ed with chl orof orm (3 x 100 nmL). The

organi ¢ |layer was dried S and conc
ob? a1 1c-h§ollow¥ng compounds were sygthesme dccording to Met 03 13 startmg ?rom 5-(3-

ﬂugfo%’iﬂ%)d% 6%063@@&&%4@%%&@&%5 ﬂod]pyrﬁﬁf%lm%é@ (Mélhod 15a):

car OXV LC _acl as Fl_ ]

\’bﬂhodc# Ha(\‘/omgoltddé\lsﬂmtl ovm ng pr opert| es H 10 NI\/R (300 m/z

l%‘s S:I) 63(19%’0?%9? "”E’HYI'PYER JuFER (ﬂﬁgroLbfpﬁyl)‘ A elibost, ] 410, 412
6- i sobut|ybotBases[pyld}piimidatdbmzol o 5. 4- d] pyri ni di n- 4-jqMH")

ne 15

3- Met hyl - 5- ( 3- net-hyl - but yryl'am no) -i sot hi azol e- 4- car bo
¥Yhop g£1 d am de (nethod 13) (6 g, 25 nmol) was
M—s'uvpe'nUed in 150 m, of 30% NH3 and then vvas heat ed to
A!v <l g q & - ‘ d

cookgg A0 ne g&@zog@g&emgg Fou o n{ﬁf‘%{gh i iuolofs o

d]m/urrbdmetebrxer(glampé 16)dPores 1 \ﬁénmm/l&amhahb'dmusﬂ)lwﬁl(mmu 300um azide

OF3 bt a0l e S0isd e PP RuF RIS o' Gy gt 1 ¥8ur. he

TLCSHfltheCRMORbYed fhe osrapleg ﬁ&pﬂspeamﬁd:e"tg‘ t&OéYarEﬁQ%nmde. mmqamim mixture
wa? ?)gtglﬁy ng?élc% ?(;’g%f &@b E-rﬂ,t)l 051 extracte«ti thpﬁuf)gc I?Z{ %dlldS tmL) The organic layer

wa§ Waﬁiéb wlml wa%err(e@dmL), Shhe (?100 kil a6d afidl Aadimy. rooﬁwhtramﬂrdtf the
(2.2 as whi te pagwder. Havi ng

orsRpeilRyF P V‘}S‘F%B’é CFyde §r0dwtmwh(@wunﬁz§ byscofur, (sﬂzca ge% H)

cln%rrﬁ'%crﬁ ¥ &mg 3(53/6 G0 Adin éihnes ds ﬁgene 0] 1303?&: 6- (?—521&’5-5hm1331§)r0py1) 5-

Benzv -1sobutyl - 3-net hyl - 5H-i sot hi azol o
.beq:zgl anmtleSHms@:mqZQio[éﬁei]mn@dg@} org @08, 94%) as a low melting solid.

Ha@mh ?%%Lyxlzmg REE’%‘?‘% i "3"55 %@E@ aﬁﬂl\?ﬁ%ﬁ)}%ﬁ?{éb 9 ¢, BEf1%7 (o,

Jﬂam U6, DD, M(Saﬁdi)eal 71(<38Hg X.a50(dpriis), $.761(d, d By BULO (m, 5H).
K2C3B foll owed by benzyl bromde (1.18 g, 6.9 nmol)
and the m xture was stirred at room 30 tenperature
Mmm)'mt. The TLC of the reacti on m xture showed the

f 27
n?k%éggg}n%%g%g@nﬁg E:Ngreosyn hesize 918{09 n%? 6 Method 17 startmo from 6-(1-
bro_mo-2-methyl-propyl)—5-(.:-ﬂuoro-benzyl)—3-methyl ~5H-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 | vHY
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235

-36 the SM The reaction m xture was poured into
ice-cold water and extracted with Et OAc (3X100 rlL).
The conbi ned extracts were washed with water (100 ni),
dried (Na2SO4) and concentr

ngﬂ Jciéﬁgﬂe 1H NVR showed t he presence of t\/\g&gr&gﬂ)—gg@m’z
(N alkylated as well as O al kylated products) in a
ratio of 7:3. The products were separated by col um
(silica 5 gel, 116 g) chromatography usi ng 10% Et OAc
i n hexanes. 5-Benzyl-6-isobut$§-3-nethyl -

i sot hi azol o[ 5, 4-d] pyri m di n-4-one was |soI ated as
MmTHGDmsyst alline solid (1 39, 70%. HaV| ng the

( S, .m solu':i}oﬁ%f GfEl-aﬁﬁBm-nZetl??Q 'p?ep”?@’ 9- H& @-me%Ql—gﬁﬂd@azolo[S 4-
15a The foll ow ngw oun wer e synthesi zed accord

dlpyringdimirane Gaetid; Cotipsuel inmeshangl £20unky was addgd 9% Pd/C
(?@%ed}twt )]arrié R rééﬁltﬁg%&ﬁr@@%zs\ﬁh)ad ?t 51J tsﬂ%]utaﬂ'hosﬁ‘}i’lég?{) anﬁ l_he progress

| uor ob enzy I sot hi azol o
of(tb,q-}'g;ctigpm geonitoyed bS] @ fter the dlsappearance of the starting matenal the reactlon

{
mgcggg Wgﬁ%e dﬁl\lfgfﬁﬁ r&a&lg ﬁﬁ%&/{)&ﬁé& g’gg ﬁyéllc nlngtlon c?-the fcﬁrate
prévilehe(1- alﬁmpéelbcmyll-prﬁpyﬁef-bytizyBTr-I-m&dg'ﬂ-lSHaxmhlaicﬂiq[éﬂdﬂmﬂnudm-mone

o3P P RS pe TR e s B Pt Ep i ity puBeaton,
Hadhgthe fmloofing frepdoiaami/ng4q MZ)g, 8.4 mmol) in acetic

acid (10 nL) was added dropw se over a period of 20

m nutes. The reaction mxture was stirred at that

agare for 30 mn and cooled and the TLC (el uent

10% Etg& i.n hexanes) and N5 showed the conplete

di sdppAACRHRBCHIPONRE Wa° Sitigrdebifrordingdo Meswd d8 startipg from 6-(1-
aZ RACEEOPL-Fro¥f11LE £3 WRSroRRUF 23 k1 5 A d&ﬁ%ﬁfl 3ad din-4-
extract gdﬁ%\nﬁﬁ % OAO (3 60 rHE, ansd t he (z)[rgar]11|)y]rJlmJl Himone
(Me&l}i@rgal/vere conbl ned and washed W|th 2% sodi um

=f oo water— (o0 —hrTme
N(‘%l*bg&# grl elgh)%\efer Na2SO4. Concentration of the m/z
184 g ani CI %YB?nﬁﬂi@wmw@I-pmﬁyll) -5-(3- ﬂuolro)-b%nzyl) 3Imet1|1y1 -5H- 367
5-benzyl r6-(1-RQronp et - prop metlry
5H-i soth lﬁ%é]%@g[%ﬁ:@})wpﬁdm “4PRE 4-one (1.61 g, 99% as (MH")

wnite crystallrne soltd. Having the Z5 TOI'MOW Ng
roperties ink 392, 394 (M{), "H NVR- (300 Miz) 8 0.54
MEFHODYY 1. 11 (d, 3H) 2.62- 276(m IH), 2.83 (s, 3
: H) it enis (

prgm'Yammo'{-ethvl‘ -carbarmc acxd tert-butyl ester

To a mixture of 6-(1-amino-2 -methyl-propyl)-5-benzyl-3-methyl-5H-isothiazolo[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, 3.55 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. NaHCO; (15 ml) and org. layer was separated. Aq. layer was re-
extracted with DCM (100 mL). The combined org. layers were dried over MgSO4, filtered and
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METHOD 16a The foll owi ng conpounds were synthesized
according to Method 16 starting from 5-(3-
fl uoro-benzyl ) 6-isobutyl-3-netltyl-5Hisothiazol 0[5, 4
W@]ﬁé@dlggﬁil n-4-one (Method 15a): Method # ColpeRies3202
Name mlz 16a

6- ( 1- Brono- 2- net hyl - propyl ) - 5- (3-fl uor o- benzyl ) - 3-net |
tyl-5H 410, 412 isothiazol 0[5, 4-d]pyri m din-4-one
(M#) 5 METHOD 17
641- Azi do- 2- et hyl -yronyl ) - 5-38enzvl - 3- met hyl - 5H-i sot hi
az6l o[ 5, 4-dl nvri mi di n-4-one To a solution of

coRcdRBRRY rrﬁmﬂ&tobﬁélW-@l-—(BEBﬁM&l' Phfhyl Xn&oﬂﬁtmhydr%tm&bM[s 4-
i azol o[ 5, 4- d]{i)yrlm i n-4-one_ (netho

dJperrispistingr Dpdrpaikg o lzlfzic?ﬂm-car%aw&ﬁéégﬁ éléyl %S% 61550gg white
LrhddRSd@d dashudeh th AdkestE Ha R HOBIISH DT
fo%rg)mmgfgt uér/\%%for 1 hour | Thfetg%o TEE of ¢ h enﬁl&gdéefg{ﬁgh (ME).
the conpl ete di sappearance of the starting brom de.
m xture was poured into ice water (300
MEIBE 4 B cted with EtQAc (3 X 100 nL). The organic
I ay&he fqlbwmmn@duwsmrmélesmmcmm tcheﬂwed(ljﬂ_oo m.)

e ¥ RIS 1 ude. pr oduct whi oh was | BUF L 1] S by

1691 umMm ((§J{|11[5-@3-9‘%0)0%&@?1?@%&9}1%%-4&@ ng $4pa £t oxd3propyl)-
hexaneg as el uent to isolate, . S
6- (1- az i difeydpa- wethiagelo s bilpymilin§-y1]-2-methyl- (MH") | carbamic acid
benzyl -|3; el N I m| di n74 s
(0.506 ér@%%ll%s%bﬁg%vﬁﬁ%é? |a§g %srglb&;/mé{e} ing t 1%Pteomyl ester
fol l owilng properties ns/z 355 (MY, 'H NWR|(300 Vi) Mghod 13a

L Iz LN 4 D7 VA [l 4 LN 0 fa¥Wal

1?%“" i {3%[?%3_—%8%&1—%}%46&1%%” {07 4/‘ 5- a\fﬁéro'g \75' ] 38_8 ’1H‘(3U-5)xo-propy1)-
7.12-7. 4@»&(13301&{5151 d]p;fniﬁﬁm@m 3]17—3 lﬂ@;ﬂhe fol | b@IEE) | carbamic acid
g? g?? Iultg’%?pr e ?l(gr%glpy‘?? -car aqmg%:i g&-glgylte%tep/b {hod 1 tert-butyl ester

~J

br onp- 4- net hyl - propyl ) - 5- (3-f | uor o- benzyl ) 1 3- met hydd 19kthod 18

~isothilazolo L5 4-dloyrim diped.one—Mat-hod-16a)-
Met hod # Corrpound Nane mz 17a
Mg%&ﬁbdo - met hyl - propyl ) - 5-(3-fl uor o- benzyl ) - - 3- net

373 |soth| azol o[ 5, 4-d pyrlmdln 4- one (I\/I—H)
5-B¢nzy BBl Aoz AANNR th B15-10eihy Frisothiazolo[5.4-
d1dv Qrgn rret hyl - propyl) 5- benzyl 3- rret hyI 5I+|soth| az

pvri m di n-4-one
Toa solutmn of 6-(1-amino-2-methyl-propyl)-5-benzyl-3-methyl- 5H-130th1azolo[5 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 for2 h. The reaction mixture was cooled, dlluted with water and extracted with EtOAc (3 X
60 mL). The combined orgamc extracts were dried (Na;SQO4) 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 (MH"); '"H-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 (mn, 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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To a sol
6-(1-azi

uti on of

do- 2- net hyl - propyl ) - 5- benzyl

- 3- et hyl

i azol o[ 5, 4- d]pyrimdin-4-one (nethod 17) (0.5 g,

Wi'i.%oasldlgsz

an at nosphere of H2 and the progress
was nonitored by MsS. After the disappearance of the

starting materi al

t hr ough

the reaction
celite and washed w t-HOEt OAc.

the filtrate provided
IHO no 2- rret hyI
d] | di

Ifo 1-

azi do- 2

e
propertles tnlz 349

conpmEsutipgof {&yhih ’F’:}é
d]%?ﬁ&hfdlrpg-yf)[’ﬂigib@lyﬁﬂrrop%/lammo% eth¥l‘-

propyl) 5- benzyl -

rbefms -maﬁm ét@ m&o

}-carbamic
I"'uor o-

-5Hisoth

1.41
met hanol (20 nl) was added 5% Pd/ C 15(:](/&92&;9%3202

the resulting m xture was stirred at

of the reactl on

m xture was fil tered

Concentrati on of

3- met hyI

id J&m tteﬁlblu g&g | _
W n
ARG RN

5H i soth

bear%d test—b;o;tyl esteﬁ )gline%lﬂi 19) (1 50

8,-3- HonmpRZNESN @,74-gi b Syminal) chCHEL dhemL) 8t GOVE dnder niffagen atmosphere
w%éé{dlilgcg‘mgﬁol&% ogéncgllupanﬁlondf ‘éztgg( 48 ol . G 70 ) g goaction

mytur® s Bflixed &Dt‘hh ambﬂh&i &)oﬂaddﬂ) Bty Theneddtion4nioie washtepted with sat.

NRECOT L08Rl Bl prasaic i s tPaRisd A0 sAUAHEAY a1 s gigped with
CHEB,(#50dhpy Thetéthbinéd otly) layersWed Wkied over MgS04, filtered and concentrated in

e By (AT

et hy

carbanuc acid tert-butyl 20
(éfBenzyl}3-methyl 4-0x0-4,5 dlhydro-lsothlazc)flo[S 4- d]pyrmndm- -yD)-

IREM|nh}-Bth P AMarRs ﬁ?&@blflbu@ﬁeété% o o, 69%

7?23%}-()%%’-(42 h}é‘%ﬁzg}rn 4-ohe {method 18
overrdl Yeldn BV ais e(g’{ﬁré*r sieves (4 A 20 g)

este

in DCMvvas

added the sol ution of (2-oxo-ethyl)-carbamc acid

tert-butyl ester (0.53 g, 3.35 mmvl). The resulting
ure was stirred at rt for 7 h. After
addi 0
bor o he gjm%%f(ﬁdsqgqué)nﬂlgﬁ é“ya)rd ding é (fttho}%ﬁé
Methad #o 10efm;iouneNm& stirred 25 overrlng/bt ASM t. | [ Acylating
was filtered through a pad of celite|and celite cake
was washed with DCM The filtrate was washed wit h| agent
232t NaHGEBUER 3 FiloreBEhA ) B-mEdyed- l%2§ep tioll- . -
| ayer was rle-[ g)?t raét ed 12\?VI) mDCK/I m.) . fHhe1 methyl
combi nefo¥r-ty5-dikider-isothiseeoldid-ed | over [(Igl%)q 194 | t er gbnzoyl
and WO 2 L1 Q_ 202 | -39 toncentrfted.
T vacu )Qﬁgﬁ&}c@? § yi] H{eﬁ‘??&%ﬁh ¥ QL% 4ESide
{ 2-[ 1- ( pwBtwl-yenzGyljraming]-prdppl} @arbamicdil hydr o} i sot hi azol o
[5, 4- . 5 .
d] pyrim ?:lcll%teét-tilwl-eit?rnet hyl - pr opyl am no] - et hyl ] - carpari
2tbaci d | €2-{[1445HBehzy@ StrndthylU-Gd-4)5- Whi § @54, | Method | 4-bromo-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- | 656 19 .benzoyl' |
2-methyl-propyl]-(4-bromo-benzoyl)- (MH") chloride
amino]-ethyl}-carbamic acid tert-butyl
‘| ester




foam) .

the followi ng properties nzlz 472 (M#H).
19a 19b The foll ow ng conpounds were synt hesi zed

M 19a (l
504 (3-

Bg,to Met hod 19:
¥

oxo- propyl ) -

Met hod # Conpound NggpEp
1-[5-(3- Fl uoro-benzyl) - 3-net hyl -

4- 0Xo0-

The crude product was used in next step. Having
5 METHODS

Gﬁ?oéa/@szoz

di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl]-2-nmethyl -
(MH) carbamic acid propylam no}-propyl)-carbamc acid

tert-butyl ester tert-butyl eHt-er and Method i Sa 19b
{3-]1-(5-Benzyl - 3- et hyl - 4- oxo-4, 5-di hydro- 486

Methédd®- PCORPOUNd Name Acylating
i sot hi agol o[ 5, 4-d] pyri m di n-6-y| )-2-
carbanmic acid propyl am no] - propyl }- agent

rT-ou 18 | BT an . .
2D 2@ g?gﬁ enéifa mrflh‘;{llt (xg) 1 31 3-fluoro-4
di oxol apdiBydrb-isetthadobofs, fﬁd]pyzlnn@n%y)rl}p GYHI) | B et hyjlmghyl-
I(;I% I sot h & el:h?'l-EJropéT]-(al-%ugr%pﬂrrn!etﬁ]yg' n- b'eggoyl
6- ( 1- anj teaz@H rating]-ethyll) @pphhicecldaety | chbtride

hi azdl of 5, 4- d] pyri m di n-4-one (neth
4.88 rnJ{nlfbH{t)f1 Ftﬁl anhydrous DVF (20 nml)| 2-

264 hyl) - {ts-ﬁiids-gwymem(tﬁ)yla&»@Aﬂ 88 el ) MiAgthad dg3-fluoro-4-
and the| resulting solution was efl at , 70 C for |2 h, .
The reac‘ilhitﬂﬁoﬁoﬂ’cl%ﬂ‘)@[M'Q]Rﬁ’é‘&l@a"s'yd) | utMH Wi ¥ wat grmethyl-
and ext [ Aglag1-WobiB @ﬁgm(ﬁm 115 60 m.). [The contlgggg,yl
organi c| extracts were dried I\% and cloncentr gt ed
to provj l?f@ZQle\)eaml@PhpF@Pﬂl}@@Flh@ltm(a,?ldg) whi chl was usddhbeside
such inl the Xl s €aCt i on. HaV| ng the folljow ng
ot oper () B e E e e (M)t NUR (300 ) 6 0.88

21d, 3H)| {36[[D65- Bdnnf&&l)n;ethyl—@ébﬁ 463 (m MeBed®. Q5+-bromo-
(m 2H)| € .84 (

R L ym 6&9178 1P, fppensoyt
4.99 (d|2-lebhyl- ﬁoﬁﬁ]-(@broiﬂd}benioylﬁ 7. 3B(MHT) |SH) . 20 |\MRoride
2006/ 018627 PCT/ Sﬁzﬁg /003§ -410- VETHOD 21

{2-[ [ 1-[(BUBRIRRrOPY. PR acid iUyl 5. i hydr{o- i sot hilazol
o[ 5. 4-"dl ayek i m di n-6-vl)-2-met hvl -

DL n\/\/l L (4- thyll -darbam c lacid

Zifer t- bu,t1§}-|[l-é‘5{3§1pzyl -3-methyl- 4-oxo-4 5- 547 Method | 4-methyl-

dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- | (MH") | 20 benzoyl
2-methyl-propyl]-N-(2-[1,3]dioxolan-2-yl- chloride
ethyl)-4-methyl-benzamide
21g N-[1-(5-Benzyl-3-methyl-4-ox0-4,5- 41611, | Method | 4-bromo-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- | 613 .| 20 | benzoyl |
2-methyl-propyl]-4-bromo-N-(2- (MH") chloride
[1,3]dioxolan-2-yl-ethyl)-benzamide

21h N-[1-(5-Benzyl-3-methyl-4-0x0-4,5- 565 Method | 3-fluoro-4-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- (MH" | 20 methyl- -
2-methyl-propyl]-N-(2-[1,3]dioxolan-2-yl- benzoyl
ethyl)-3-fluoro-4-methyl-benzamide chloride
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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
WMo n-6-yl)-2-met hyl - propyl at ni no] -eth -
I C a@%ﬁh?Zrt butyl ester (nmethod 19) (1.50 g#ﬂ§§%%9ﬁﬁhn
mol ), DIEA (0.75 g, 5.8 mmol) in CHC13 (30 nL) at 60 °
C under nitrogen atnosphere was added a sol ution of
p-tol uoyl chloride (0.74g, 4.8 mmol) in CHC13 (60 nlL).
The reaction mxture was ref#zixed for 27 h and then
cooled to rt. The reaction - m xture was treated with
RﬁEmHODNBHCCB (50 nil). The organic |ayer was separated

_ggk&.& .@agﬁggﬁcentrated |n' vacuo to yfeld
{2-] 5-di hydro-i sot hi azo

o[ 5, []d ‘p@qsqzﬂdf%/ HLe@xyi,f’r-)oxg-u Sildﬂlydro-lsotlnazolo 5,4- d]pyr1m1du1-6-y1)-2-methyl-
prgpﬂ]‘thBi/dmoONf(@s[i b}d(&oﬁﬁlzbmletmé&m@g@ Jod\'/ ﬂtlg? ?’1' # 5,95 Bmol) was

amic acid tert-but est'er

disspbvied|) jn 20mmE o680 podc peid bad METHIODS RdscheaEH aT8e°C for 2 h. The reaction

o B 0 SRR 5 S NSRRI B L fgpoicos

pHa§eTite th2 batajned ﬂ{l}{tﬂxfe[vﬁas(eStrintedQMm Denz@ly 108X Mhid conbined organic
)?e%ﬁz_bvg/stle\%%g%deﬁgln% ey(ll 06) mg) arid5 dr1 Idf%\bllgars?) ). %ogcr]elnfarazlt?clnoo[f theﬁ)CM layer

profigadd yelldvifodin §Il  crddargitiay kndat @Ryskd dddsuck M € hék@ reaction. m/z 567,
56?9 - benzoyl ) -am no] - propyl }-carbam ¢ aci-d

utyl ester 21b
{2-[[1-(5-Benzyl - 3- net hyl - 4- oxo-4, 5- 654, Method
4- br ono- di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl ) -
| 2-methyl -propyl ] -(4-brono-benzoyl) -

( MAfTRE RIIRG B heid B k&esxge%rag%églbg t@l@fzﬁxo{%/gﬁt but yI

ester WO 20 /O 8627 PCT/GB2005/ 00 thod if
thbﬁncﬂdkhmnﬂﬁaxﬁvl Acyl atl ng agent 2l1c m/z SM
[ YN o / [ = P T | y- XV -~ 608--MNpt Inn
o~ L L -_ LA 2 ML P
22841 yor| VA ﬁ%}’&V’o’”ﬂ@&ﬁﬁ&fBﬁé{S 4-d] pyri ni di nf #By| ) { Method
| (M) T%imtkditkinazolo[5;4-d]pyrimidin- 6-yl)-2-methyl- | (MH") |[21f
propyl]-4-methyl-N-(3-oxo-propyl)-benzamide '
22b N-[1-(5-Benzyl-3-methyl-4-0x0-4,5- 521 Method
dihydroisothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl- (MH") | 21h

propyl]-3-fluoro-4-methyl-N-(3-o0xo-propyl)-benzamide

METHOD 23

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
washed 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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2-met hyl - propyl ] - (3-fl uoro-4-net hyl - benzoyl
benzoyl)-am no] -ethyl }-carbam c acid tert- chloride
butyl ester 21d (3-[[1-(5-Benzyl -3-nethyl - 4- oxo- 4, 5-
3-fl uoro-4- 0
g‘%ﬁz_\}'g%&?got hi azol o[ 5, 4-d] pyri midin-6-yl)- (MRS 10h 2"
nmet hyl - 2-net hyl - propyl ]-(3-fl uoro-4-nethyl- benzoyl
benzoyl ) -am no] - propyl } -carbam ¢ acid chl oride
tert-butyl ester 2le
{3-[[!-(5-Benzyl - 3-met hyl - 4- o#3-4,5- 668, Method
4- bronl o- di hydro-isothiazol o[ 5, 4-d] pyri mdin-6-yl)-
&ﬂﬁﬂﬂ@gﬂLbenzoyl 2- et hyl - propyl ] - (4- br omo- benzoyl ) -
APHQPY L dg Car bami ¢ acid

N ]A élﬁpBBle}df 3 %mlea-Metbw&uﬁfrﬁli-léBA&oMm ha_ﬁ’Bbxyh‘c acid amide
(nﬁ@&%ﬁ%%ph é %ﬁwa?s)llr? 9 t5' o?%ﬁj IQJ(?H w]asp g{lli‘) ecteg Itonnu%rcywe?ve irradiation

at440%! foy boRMOPHd ﬂesv.ﬂhr(ﬁsb[uhoﬁh% SodM AR anice b&h 8 ‘HQ%H was adjusted
et hyl ) - 4- et hyl - benzani de
toN-p Mu%ag:og@eﬁggtpd B d&e golid wasdﬁ@reﬂ? washgd with matanghtied over vacuum at

PR SNSRI AR T i s

a whitsolide55% Shﬁlia]fdn tooctepn-ERvide-thd foyibyvingeearerded g2 208 (MH"), 'H NMR

L nO Nk e R R A I

(I\/I—H) 20 met hyl -
)&I -propyl ]-N-(2-[1, 33di oxol an-2-yl - benzoyl
-fl uoro-4-net hyl - benzam de chl oride WO

5-20066/ IBAA/T)- @%E@ﬁ.ﬂ%f @Qgﬁqgoxazdi S 4 dd4-one
NL- ( 5- Benzy 0-1sothi azol 015

4-d I‘%WP‘?ﬂsﬂ'Pﬁf 6—1§pp5lty§31w{hy§f|5ffr}p%9qlp[j 4 -d}pyrimidin-4-one (method 24)
(1441 8.0%ahb1f, 3-MPoHRABMGbhidR {17 88] 616 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-benzyl)-6-
isoButyI-3-methy1—5H-isoxazolo[5,4-d]pyrimidin-4-one was obtained as white solid (1.0g,3.17
mmol) (53%). Having the following properties m/z: 316 (MH"), 1H-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 -Bromd-2-niethvl-nropyl)—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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N[ 1-(5-B

enzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o

[5,4-d] pyrimdin-6-yl)-2-nethyl- 5
=4-bronmo-N-(2-[1, 3] di oxol an-2-yl - et hy}).- '

g@%@&r@%ﬁga 21g) (1.1 g, 1.8 mmol) was di sso+%/1ggﬁ|£bﬁé}%zoz

mL of 80% acetic acid and the solution was heated at

80 Cfor 2 It. The reaction mxture was cooled in an

ice bath and neutralized slowly by the addition of

solid NaHCOB until pH S. The4#hus obtai ned m xtur'e

was extracted with DCM (3 x 100 nlL). The conbi ned

gio thareingle ptalyetrvhiviawasyasified by IGO0 (bllutét thekaROEMUAC).292d -Bromo-2-

mﬁfﬁleswlaév'\%-%%ﬁraﬁo -y S e ot D i e was obained

AguieN g N79ph8oIN E98Y% fH%ﬁMh@flImﬁ 3
g tlony E§|—|d56 221a %26981_%6 1 ow Onéj) gszgﬁ%n%s "?/\2%34 396 (MH),
S

H&Wﬁé@%ﬁ%@;c%b(%gﬂ d Wéd hxﬂ) 264 Meltlhéd 1. mn(npéHmd’r 35(d, 2H),

a ly t hyl - 4- oxo- 4, 5-
4&%2@@ §%dﬁﬁy%r§%ll7sggﬁi azol olfgajqr@h ﬁ
4-d]l pyrimdin-6-yl)-2-methyl- (MH) 21f
S ] -74- met hyl - N- ( 3- oxo- propyl ) - benzan de 22b .
=t5=Benzyl - 3- net hyl - 4- oxo-4, 5- 521 Met hod :
6-di-Ayido-Ghaethyiimami -5 -Audd ey in Hmetholk YH isoZa 3] Ay idipyrimidin-4-one

é?ﬁf p% FL]ZS%%S%OMS P& 1 Aroma-Frietingl-propgll 5~ Gringpa-hergeh3 Apstiud-SH-

,1569512&'5['5@ ?r%mdm—4~one (method 26? (1.10g, 2.79 mmol) and sodium azide (0.88g, 13.9

3-Meth 3-nmet hyl - but ve 2} i soxazol e-.4-car boxylic
mye), & eggnl WP sl hw@s syfred at 60 C for 1h. Water (10 ml) was added to the mixture

an% tl@é;i' &ﬂaé?%@ﬂmyé%ﬁ{csﬁl%ﬁ "ldhe HBQ?éX loi;%rh%mg %h%se? ere waghe% with

rsovaleric a
brstel(ZO ui), died]dedifaEdfand p\hﬂﬁedﬁyéS@@QB’h\meJ EtOAzN %8421d0-9-methy1- '

500 d, down
bt e A BOE ey SRR ks ehtied 098 ¢
2.Vlasheld 960} & mws ﬁssldﬂlé Heving the feitowing pr|0per2es m/z: 357 (MH*) 1H-NMR
net - but yr i soxazal e- 4- car box
LM §i6 Sl OB 52 & D1 P R, i OHRSH4585.05 (&
B S ARV S ¥0'2006/ 015657
6- | sobut vl - 3- net hyl - 5H i soxazol of
M -Tﬁ RYrim din-4-one A suspension of

-5-(3-net hyl -butyryl)-isoxazol e-4-carboxylic
6-Hednhinged-nhethyl-propyl)-5-(3-fluoro-benzyl)-3-methyl-SH-isoxazolo[5.4-dlpyrimidin-4-one

A mixture of 6-(1-azido-2-methyl-propyl)-5-(3- ﬂuoro-benzyl) 3-methyl 5H-

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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(method 23) (split into 40 vials) in 3.5 m of 2N NaCH
ag was subjected to mcrowave irradiation 5 at 140C
for 20m n. The resulting solution was cooled with an
and the pH was adjusted to 1-3 wit
ggﬁzcentrat ed HCl. The solid was filtered, mgﬁwgn\zlao?/%oszoz
wat er, dried over vacuum at 40C overni ght
6-Isobuty| - 3- net hyl
-5H i soxazol o[ 5, 4-d] pyri m di n-4-one (8 g) was obtai ned
as a white solid. 55%vyield-#sr two steps. Having the
foll owm ng properties in/z: 208 (M#), '"H NWR
MENEODD®) : 0. 76 (d 6H) 1.95 (m 1H) 2.25 (s, 3H),
2 1 5 :

meﬂlifﬂil)r By 1} Lﬁng } %r@vﬂ%rbaﬁlcséé%@%hﬂfp es@ér
~6-1sobutyl-3-nethyl-5H 1 soxazol of gyrl ni di n- 4- one

( met A auxtpee)of 6((1-apunay2-ngtiyl-nrapy - 5 (:3 ﬂuoma BEh3yheshdfitde
1s§;gaz&l% %—dﬁﬁgmmh)ogﬁﬁﬂ&ﬂ&ﬁ r@) §9J b %rﬁoléngi?aéggrgno ;D?dlfgg—carbannc

was STtTITr r oo
aﬁ@mn@udéyser (The, @ xmpt Einid M @2q mt)eydt}wlrtekl 4AMNES @ns stirred for 1h at

mggrggté%? %gtgﬁg‘gfé& ity Q&Q %y crgf( GBSt ﬁ%&fe?d 5 %‘n‘%"t}? f? Pty drop of

wer e-
adetiagdid welewahttedah Itlmrmlxoges dhhyniXtedeutas stlh&l(am@om Enpéaange for 1 day.

0:3). 5-(3:Fl _benzyl ) - 6- _
T %IBB%PE?/WE‘%P‘F%?‘E&?}{O?‘% eqé@%ﬁ% otPS ﬁﬁm&j Yj%qomngrﬁteq, _thgggude mixture
w&@@rﬁaea %rmb Bsuth DA c SRk £ 309 - 90%$ toldve %t’m%% ole13%khol (22%

e follown progertles in/z' 316

iR RISt SRS (5T oloombgay ) S oneshylA-guopts gipao-isoxazolo[s.d-
d]%ﬁ;ﬁ%ﬁi-é 8ﬁfﬁlnetg{l5ﬁo@ﬁmﬁw 9r0§61§ §a1£grruc%|r6n9d’ terp- bé&}\é%a white solid.

7.05 7.40
Ha@dngthe folloping properties nv/z: 488 (MH ), lH-NMR (300 MHz) §:0.92 (d, 3H), 0.97 (d,

3R fsSUﬁ g% PRy 1)H)51 473 gg % 46630¥ﬁ)t,9.6b?s?)§ﬁ),2.96-

I"AvVr

3.82 (rﬁ 2H) 1605 o(db ey, 916)2{5-3}57@35&-2’ 76 @n, ”Tﬁ)h& 65 bk i2H3,008920)] 161)55.22

n@nd%g‘% lbmédficezﬁi Qg%)og? ?qgi% ('1 |Og glséclzrarnglcéti C

acid (20 n1) was treated with a preformad br om ne

bon bromne in 20 mM of glacial acetic
. 32 m 6.29 nnnol). The m xture was stirred

(11405 EROf. tﬁe%ymdﬁéﬂwl Mad@8La asy &ddestatdors ubifpy im&mte‘ivn-z-

to vvhl ch was subsequentl_y added potbaSS| um carbor

%ggénot@%tgtﬂgg?fgtﬂ% 2006‘?018 1%%’86@? %@g’ ‘S‘m%ﬂo[s +

d]pynreidinkGey d-2eraehyl rrserydaming) -Bﬂopwlhsarbmm fatid derbbuty!SE@r (method 29)

Ok BREDIE Dt iy s SR RITo bl (14500 oy 16 <0

folibvoddEhyAtiidgprypyilethylaminé (@26, @snabl). A @dxture 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)—3-rhethyl-4-oxo-4,5-di_hydro-isoxazolo[5,4—
d]pyrimidin-6-y1]-2-methyl-propyl}-(4-methyl-benzoyl)-amino]-propyl }-carbamic 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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as a yellow gum (1.1g, 2.79mmol) (88% . Having the
follow ng properties ;n/z: 394, 396 (MH), |H NWMR (300
MHz) S: 0.61 (d, 3H), 1.14 (d, 3H), 2.64 (s, 3H),

iH), 4.35 (d, 2H). b5 4.82 (d,
fv ’BO{QS&&% 212-7.H)03 (m 3I(—|), 7.H)32-7. 39 (m(lrﬁ’bﬁkﬁ"rﬁﬁ@%m

6 (1-Azi do- 2- net hyl - propel ) - 5- (3-fl uor o- benzvl ) - 3- net h

yl - 5H i soxazol oi 5 4-dl pyri m di n-4-one A suspensi on of

6- ( 1- br ono- 2- met hyl - propyl ) - 54€ 3- f | uor o- benzyl ) - 3- net |

tyl-5H 10 i soxazol o[ 5, 4-d] pyri m di n-4-one (nethod 26)
2.39(s]18Kd), 236 79 3HINAL H6-ANG6I(ns,Gid) | 0v ) 1B, .01 GBILH)IR30(d, 1H), 5.72 (d,

1R Q15 A - fatth bl [ ne muture and then

extracted with EtOAc (3 x 20 nil). The conbi ned
organi ¢c_phases were washed with brine (20 m), dried,
D@Eﬂ&ﬂ%ﬂéﬁated and purified by |ISCO (Hexane- EtOAc).

3-Anfido- 2288 erdy1BaE-P¥hoic acid eth _
prop - 5- uor o- gg/ - net hyl - 5H i soxazol o[ 5, 4-
d] pykoi awief wldzls&Jbﬁ@n\%Bh% *HylrFébPﬂ@@( , 229 3nrpoly, apkiysirous DMF (60

|
ml(‘)rg\ga@é ardtﬁiéde(go 1s@éﬂ? tﬁéfbsﬁh&g sc{ﬂﬂiﬁ'ﬁﬁ% ta?{eg dﬂﬁ_@%@ mcr ag Snn toa
Stl(‘r@d s@&t)on of theGeti{yd cro8iHpte (27.822,(200 nBhél) m’@nﬁﬁr@;sﬂl—ﬂ{ (#H00 mL) with the

tellgg%itur?;f Ig%nt%i?héd %@ °C. 3hg %sx%\gg%n%)ﬁg‘fe “%7 Zl?cw%%;jhlyg%h to,ygom temperature
anB4drrANévesrigt BRd tlayxk FoR B O BY 26 if Was thetPAIRWRE AT dthid ReFdHA a
| - SHi soxazol of 4d|rréﬁ|nr|d|n4oe A m xture of

refigerptos: ﬁ%ﬂoqu#@thﬁw’% yespliest in 3 yellqpy pib fgmviykirly the ethet layer was

ddénTe%"T h@%\ﬂﬁ&' &l Rasinsshy §e'v5?afjthﬂes4mﬁﬂ§hér rﬁﬁﬁlﬁﬁg etl?xgr)layer became
(0 2.72 mol ), triphenyl phosphine (0

clqmo’ﬁ h)e oily pmdhgﬁdvaé dissalade N $890r7i)) and svas ivxgprcmlly ahakm ®h aqueous
soglgﬁlt lﬁrdﬁ%ﬁ SunEERe §o@f£‘ﬂ>‘ e%ioa &Srer wg§gep§#aéed\a@§qaggah?e%us layer

m xture and stir ours
wagbédawith BCYH(10@ nil)viEe c@ﬁlbmeé brgahle thyefsfweanrdraghké with srcheer (600 mL),

brf%r ?ﬂ);(’) \t(\lﬁrcl)en %d:;ﬂan cre?ngeer%(t lieﬁ &o \é\ga% n 8‘5%?‘%1F §1e ﬁla?a'?‘ed product
waiSEﬂtu(d’t&d)wnﬂ/m:m&&AI&& 862t pREPrEM200 D MHQS 2 RXals(24H6 g, 74%). Having

HOD 29 (3:-1 R \

ey 5l raptcies, A (300 HB g %3 4o 3 265745 HH AR T8 685 (s,
11Z200.91 @, Bn)d1 Py (shirghi n- 6- vl | - 2-

et hvl - pr opyl am no}- propvl ) - car bant i c acid tert- but yl

ester A m xture of

no- 2- met hyl - propyl ) - 5- (3-fl uoro-benzyl)-3-neth
MgI-'l:‘ﬁ‘sk')F?lgz| soxazol o[ 5,4-d] pyrimdin-4-one (nmethod 28)
P .m‘- ayme#etpr opyl ) - car banuc  aci d

er 9 0N
trgg}k%gorg\gftsféﬁ%—r?e gxof«g}m(}f - -Qno dhe }(1 %.Qtermn{e)chow.atl P(2'§.6 g,
147 mmol) in ethanol (300 niL)), was added m-chloroperbenzom 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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roomtenperature. Then sodiumtriacetoxyborohydride
(0.63g, 3 mol, 1.2 eq) and 1 drop of acetic acid

were added to the m xture. The m xture was stirred at
WoihdEeger ature for | day. The m xture waspdibbfbE6bsz0z
through a 2p. cartridge, the filtrate was

concentrated, the crude m xture 10 was purified by

| SCO (el ute: EtOAc -hexane = 30% - 70% to give 300

ng, 0.61 mml (22% vyield for 2 steps) of
(3-{21-[5-(3-Fluoro-benzyl) - 3-dBthyl - 4- oxo- 4, 5- di hydr o-

i soxazol o[ 5, 4-
231§ 9%93%1 Haﬂn@thy I kcRvinge propértiey: (R WMR(TOIMEBEDY]. 40@amgam73 (s, 3H),

t est r as a white solid. Having
SPszr 8g‘i93/°4e(§1r #z: 488 (MH), 1H NMR (300 |sz)
: 092 (d 3H), 0.97 (d, 3H), 1.42 (s, 9H),
1 32-1.48 (m 1H), 1.77-2.01 (m 3H), 2.36-2.43 (m
MEHHO (s 3H), 2.96 15 3.12 (m 2H), 3.54 (d, 1H),
(m 1H), 3.65 (d, 2H), 4.89

d
: 5.88 (d, 1H), 6.82-7.03 (m
3 |-|) Tora 53)1utmn gga-pmhy]_ H))thlﬂQETEI-‘EBBbbxyhc a01d ethyl ester (method _)7) (23.3 g,

13{633%)% fﬂf g’foﬁl gﬁr glfl(?o%n él?é?}-%(%yl g g_‘y mﬂ?I m ?OO m.? otd water was added

andﬁhehlyﬁxt\gs mtt}ng@ 4t mnhyxhquzretnmi‘yf )6 h). Mithe AILOuf ey dedction fiddure

cid tert-bu es

5118}&/8% Ico?gle{eglsPPR%{aBC%%tﬁéiﬁtjl%gg ﬁ’é’teﬁ The rsaciion r@xta;qurcooled in
anded banlx awddciliffed4o pH 5 using 6M HC1 and the resultant mixture was extracted with

ri 2- et h ropyl am no} - prop
Sl Fﬂrhn%}eteﬁﬁ%{aws %@%@Bﬁ%@fhﬁyﬂh cvstso{h@é g, tgie (100
mDyyatigd (NhiWnﬂélﬁrgiég% &Q?g lﬂﬂlpniOAH@le SHeRadeS'® the above mixture
fe%ﬂ“ieg Bphe prrigtiaion afib @fq@wtze@lchzva@ ﬁifm@ti pif, W%éedrw}th bexgnes and dried -

1c§:tthé' ﬁlﬁé’p@ﬁu&% %%QMpB@HerlY?e'l_’d gﬁ% gﬁﬁ@r Hav! {h@ Mﬁ)%vmo

hen djluted with washed |um
prepegtiash FhiMR @60 M & 269gardth, HA&iéellps dri ed,
filtered, and concentrated. The crude oil was purified
by | SCO (solvent: EtQAc -hexane) to give {3-[{
IWEglgﬂg 4Fl uor o- benzyl ) - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sox

-(4-nmet hyl - benioyl)

- am"maal somh&’p@‘ﬂa} mét&ybﬁﬂﬁlﬁz@l&4cba§&?jél%d¢ld/drnetlﬁﬁt3 (133 g, 103 mmol)
Vi ng

in il g B H Tl Bhbireinabamig (105 g4 wlqlms el PHovaiy the

dr(%;ﬁﬁﬁé aMdli?t])on of d19he%g)pﬁ§is\];o§1§ﬂ azidb @@ 6%7 PCT/ %?)%gh/e (%%S%lzt %g'l-mxture was

heatgg atzg@uX( cgfemgl;} aftey v@g:h(tge T@mllovgedgbe conpdet¢ disappeprancg of he starting
me(térlal 2[:(1;)5 reafti 6{%8 JN'%'D coo@egqg rc(o&s te%ﬂ%ﬁ% p@gx;gd lrt'ttk%e cold water
(S@JAM Be qulehlisdﬁ}@r was exracied wathgiher @Gﬂ@f) mthldd the taubiied organic

lay3f i §4e8* w?tﬁy%&'l\?zﬁ-l p@gﬁ*}% b (S 28 oligf ks,

r’ous
Concentratlon of the ether solution provided the crude product, which was purified by column

chromatography 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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30

m.) was added dropwi se and the resulting solution was
added dropwi se during 30 min to a stirred solution of
the ethyl crotonate (25.83 g, 200 mmol) in anhydrous
WOQOA}Q L) with the tenperature maintai negcﬁhn%og}ooszoz
resu?tlng m xture was allowed to warmto ro
tenperature 10 and stirred overni ght and then for 4 h
at 30 C, it was then allowed to stand overnight in a
refrigerator. Addition of ether (200 nL) resulted in a
yellow oil fromwhich the ethd8-1ayer was decanted.
The resulting oil was washed several tines with ether
METHODBBe et her |ayer becane clear. The oily product
|ssol ved |n DCM 800 rTL) and yas Vi gorously

m_) ToTahs%hﬁBH 6Pd30mét ﬁﬁ&ot%%l&%ﬁﬁ&éﬁﬂc 661&’ te&@tﬁ;tﬁ%k@%ﬁethod 34)
| ayer 15 washed he conbi ned

(2bAgahimmal) ér gﬂméqogs WHE N%QJ) LY 4 —\X&f%rLIPB 03 9mel),, 1.8 Mk sohugion, 250

iyl ngs oo Srogh SHRE TP AR L BRGRRbE d Bt 78 o ore

fumthdr!3 HAE h/m(:ﬁ Ip&\?vdér@d @@hcemm@dﬂému Glie raécu@ﬁ glogey allowed to warm to
crystal s E% HaV,I thef g dg

rog Rt Z Sl Fixere yaspepqhed byjpdding sppurqted NH,CI

so%ﬂbg gﬂd &%aétﬁd w?cﬁ')athexﬁ(TﬁiD’Od HB) and_'th‘@ combkhed éitleSlayérfhvere back extracted

- with s F]‘i?HQOQ ggxﬂ PR zdp elhe. 383?%‘6 Jayess éveéﬁmoalb@teﬁ;apd acidifigd tapH 5 using

6N HR Qo £:0RcRf wih %mef'gx%d 1|nE5> f19E ea(&lbd?é& étier %@fs%e?& aﬁed | (NasCOs)

ethyl ester (nethod
and oErepirated to givgshepite @lcwi As mféw m%hz dﬁ ldd éé |gd3 5(°@B Havmv the

tofoyifE Spb s I (0 WREPS AT bt AR L ORH R, 068 o

1HWonpl etion of the addition the reactlon m xt ure was
heated at 75 C for 2 h after which the M5 showed the
conpl et e di sappearance of the.starting material. The

MEFaODER m xture was diluted with ether (500 nlL) and
the ethere | oI utlon was, washed with 0.1 M NaCH

4o sgtszoles-carboxglicacidyi t b water (400 nl)

dr ' QQeﬁM@%&bﬁ?ﬁnﬁxwm}fy@is%ﬂuefz@legﬁiarﬁd%?hcpwi@(imethod 35 (1l g
pr oduct as 8 56 brown oil. Yield W 2006/ 01862
4 o))

45panp Baodis mLpf 4dBsadutiono§ By in }rdionane (RE0 mmol) and the
resfu%xJOQWuﬁgn ?f‘égﬁﬂﬁ? 'a?x%omjt&'xln%!@u %Q’Qm%'ﬁl? The TLC%Eé\Qecf the complete

disappeatasfye of\iETsu@Engacid Thevesachgn wawnennngsé endithe zasislur was giturated
ng'lcétﬂ?r-gg(]‘l fle gspelcﬁﬁthtg@ gérﬁcl hloride salt was ﬁltered off ?rhd \ivashec% with ether and

azo car oxyI I C acCl
drigdngd imodid@fh)e péiBetdrs g light brown powder. Yield 8 (100%) Havma the following

' properties: "H NMR (300 MHz, DMSO-dg) 5 2.30 (s, 3H), 8.85 (bs, 3H).

METHOD 37

1.3]Joxazin-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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136 mmol ) in THE (200 nL) aqueous NaOH (6.5 g, 162

mmol, in 100 M of water) was added and the m xture
was stirred at roomtenperature for 16 h. The TLC of
Weobgasdyon mxture showed the conplete  perigB2005/003202
di sappearance of the starting material. The reaction

m xture was cooled in 10 an ice bath and acidified to
pH 5 using 6M HCI and the resultant m xture was
extracted wwth ether (3x100 nL). The ether |ayers

wer e conbi ned, washed with wa#®r (100 nlL), brine (100
mL), dried (Na2SO4) and concentrated to about 10 ni.
H@EHE00 imdn and thh exstnesvasstitréde Tab ohMerofiorit layee was Bsthkt wakhedwith 2M

s 0B g O E e o et B e Sion of e
mmmalmmwprmc@rbaaedomwfm produed 44 11@& bioxgn §ol@%yield 2 g (64%)
Havi ng the fol |l ow ng roperties: ' VR (300 MHz)

Having) Ego 0%fing prgpegtg)eS(g-IN]\ (300 pHDAD - @4(15 3H) 1.80-1.92 (m, ?H),265 (s,
gPi)37P7'€ gy i sot hi azol , 4-ylf-carbamc acid tert-butyl
Ster To 4 sol ution of
3 nmet hyl -i sot hi azol e- 4-carboxylic acid (nethod 33)
M@i‘e@%‘? 103 mmol ) 20 in anhydrous t-Bu@d (100 nlL)
' ani ne (10 5 g, 104 rmol) was added fol | owed
3-me wirepey -6 defsathi i lptremidingfrosphor yl  azi de
(28 ultin
(2824 LN B0, l‘g ﬂ@?ﬁ&‘%?—sae (HelicR 08 B0 sy 102 o)
wishtekendnpll @ ink. Miceappads pyreetubt atdieensflantina(Q g, HB4 @micd) was added to
e reaction mxture was cool ed to roomtenperatu
it. ﬂ?ﬁrﬁt}@f‘%&}mﬁl‘ﬁedﬁrs gl migtosrave %%ESIFWLSE%QI%‘W%W 200°C
fob 20/Rin. WAS MIXIFHRCGEAG Wi buRlsAeWed BX c@n@ﬂet@"d}saﬁggraﬁ&%f the starting

combi ned organic 25 layers were wash Wi th

magriaband the orsense pl the pmﬁact(pswt 78§ (MH&) a‘h¢ @act(omalzm was diluted
wﬁpm 4t { B wh ﬁ%n‘afex{r&@ede\h?}?ﬁtéﬁﬂgzl EAPALPRY b&ﬁﬂnécf‘@to%‘i%?ers were

product, was puri chromat ogr aph
W«tsbeﬁb‘étth Phir, bring dpf-Cb@mi@pn@@trhtpéﬁﬁhe bht@whtamesl studé grodivgtevad purified

by%%b%m%ﬂ%@&é@ia ¥ Eglagggfe pn%«?h{?‘a\é}étﬂgig%ﬁ@g&@o?feld féls'%l'\@(ﬂ%)

H&irpthé fallotidg, er&@dﬂ/r@m&az 30 PIEH) GRZBAEA09,32021.88 &8 -2H), 2.68 (s,
3285 B0 540 a2Bb AP BT 39 EB¥Dazol e- 5- car b

oxylic acid To a solution of
3-nmet hyl -i sot hi azol -4-yl)-carbam c acid tert-butyl
M D thod 34) (21.4 g, 100 mmol) in anhydrous THE
6-B )-bfdn 3-blothy{-8 A9 sditbiazolo[8 5 nﬂ&l'nmon625o S

10040) Wwas a ropw se over- a perio
rea pua@nlw&m@ﬁﬁ-benmé giethy - &apropyl- 55880@11#49i0[‘é5 dﬂpyrrm@nﬂaone

(1B B8y %M%w 5&961 ol %gééium(é@etéﬁ@g) 9goom ¢ g% &Qﬁ‘c acid (10 mL) at

reactio to wane t
108 ver aofytiion offthe bropeing (02321g k.#6 maenallpia aq&leracildd@lo tmga) a/dsdaddgd
drc?p%lye f&fP Q perHﬁ%&’ 30 min. The reaction mixture was cooled after the addition and the

TLC (eluent 10% EtOAc i in hexanes) and MS showed the completedisappearance 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,SO,). 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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solution and extracted with ether (3x100 nlL) and the
conbi ned ether | ayers were back extracted wth satd.
NaHCO3 (3x100 ni). The aqueous |ayers were conbi ned

ied to pH 5 using 10 6M HC1 and ex
%B?h et e;f (4x100 nlL). The conbi ned et her la%/(élf}éfs@gsmoszoz
dried (Na, C03) and concentrated to give the pure acid
as an off white powder. Yield 11 g (39% . Having the
foll owi ng properties: '"H NVR (300 MHz) S 1.47 (s, 9H),
2.44 (s, 3H), 8.53 (bs, 1H),-%68 (bs, 1H). 15 METHOD
36 4- Ami no- 3- net hyl -i sot hi azol e-5-carboxylic acid

Haﬂmﬁ@ﬂh& f&b@@/ﬁ@ﬁé@ﬁmyﬂmmcﬁo m@d 0.7 td\}\l{g?%xlb ggsgl(xggfm, 2.70 (s,

SEB 56 DS SB  F D 4718 (o ST 3338 gt
mml) and the resulting solution was stirred at room
terrperature over ni ght The TLC shovved the conplete 20
~ foRII08 Are priing mh ads reacti on was
concentrated and the resi due was triturated with ether
and the precipitated hydrochloride salt was filtered

METHOBd washed with ether and dried to provide the

2L AR Bt abe TR o iR (300 e,
DVEQridthy! &tlidaSfaté 6.6 BH) mob, rﬁﬁorﬁd@nﬁnlé{lﬂ)o g 27557"1@1)‘@3 gdcial acetic

ac%gwg%ghﬁl ?,f? P\équ ocgi}vll 5 ﬁ% Hésizegxlng o dl t%re? tlcl)exn%%}ngteZaI?dnae Vigreux

coﬂmﬁf 20 RA-id:) BB tdpYIf w11$dhtaM1§ﬂl@{1@r c5311§é{séq?ééé|dléée@qfh@ reaction mixture was
od 36 1 in pyridine (20 nL) at O

2 9
heeed a%f‘se% l‘e}rbe gélsal ‘gleﬂmll? BRPeRUByeRths feagtionapixiges was about
85(Sh kB AGher Mdut ﬂamihz: tdribe it b PR LA 3 PrnBhikre remf‘edrﬁée T Aln the

m xture was to warmto roomtenperature
rezgtidn wes eneehtatedrimi gitary e@pomtafto ramoyv2 0@ Im&{b)nlmgmmixatschnd the

e N R N TN T -

waadfttemﬁuonfﬁmbhedrhm Bbpropyd hlzbmol l(200ah1)) Vl&SarfeBl (dooexil)anatiedlat 50 °C ina

th 2M HC| ) ter (100 m), brine (100 nl)
VAT S5 TSt B HD LROBOr P R BHOBERG T4 54760 b a golden
yenm déREchporuee IRvedu L Mt@éudﬁdAtﬁ%@%&nP&WQ? 2383-2439.)].

I'i ght brown solid. VYield 2 g (649 Havi ng t
foll owm ng properties: 'H NWR (300 I\/Hz) S 1.03 (t 3H),
%292(m 2H), 2.65 (s, 5 3H), 2.76 (t, 2H).
38 6-Benzyl - 3- net hvl - 5-nronvl - 6H i sot hi azol o

Lﬂ;ﬁﬂ&hy@nmbdt-i}-eﬂeﬂgg@nde (alternatwe procedure)

2- (1-Ethoxy-ethyhdene)-malonomtnle (method 1) (300 g, 2.2 mol) was dlssolved in

anhydrous benzene (3.1 1, slight warming required) and 20 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 (2E)- ”-cyano-a-ethoxybut- -enethioamide (332 g, 88%) as light brown crystals
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3- Met hyI 5- propyl -i sot hi azol 0[4 5-d][1, 3] oxazi n-7-one
(method 37) (200 ng, 1.02 mml) 10 was taken in a 10
m ., mcrowavabl e pyrex tube and benzyl amne (1 g,
ﬁ,o% 19L) was added to it. The resulting
eat?a/ |6(r2117a m crowave synthesizer (CEM s Di &%@gf?@})%%oz
at 200 C for 20 min. The MS of the reaction m xture
showed the conpl et e di sappearance of the starting
mat eri al and the presence of the product peak at 286
(MH). The reaction mxture s diluted with IN HC
(10 n.) and extracted with Et QAc (2x30 nL). The
ME’DHb)Dﬂ}ed Et CAc Iayers were 15 washed with water,
n concent d. The thus. obt ai ned crude
2 d (ﬁﬁ'fﬂ}‘ﬁt NERFSEEESgr aphy t o

i SYe mia @;&ostmmpm@wfetmnadm&mwkm g, V88 )20 dissolved in
Havi ng the fol |l ow n(% properti es:

™ @@glomqf pmmopiagrymeihancy (§.) L) andgstired g r(tn?vegpght ’g‘leggacélgn mixture

was EBncediraféll dnfi ﬂl&@ldu&nfﬁ%gfs?alhz%m}’mmﬁ)ol Qzat%r (JigLf B prédfille (2)-3-amino-
7.28-7.39 (m 3H). 20 METHOD 39 6-Benzyl -

2-cyambord-epstipsthile BL1istgh 9% i brown ivatals 51 mvsl GPAMEHADMSO-dg) 5

-7 a .sql 4'
2'%—%@%@51'{%@%&?%% (8, 130, 9-0b 51 L0 AMEO PR 5. ] pyri i
di n-7-one (nethod 38) (208 ng, 0.69 nmol) and sodi um
ataj(OSg, 5 nunol) in acetic acid (10 nlL). at
——'i“ g < a solution of the bromne (0.232 g, 1.46 nmol)

A1ﬁ1r@03‘gﬁ1bl‘fhylgégt}ﬁ’az§ﬁm-§@onm& (adnddive §rd&écﬁw se o?/e(rj a

period 0 e_reactjon was .Gool e

51t 8P aREeCiaUTion B4 THE2 PLesobir et oY ETRaod ) (11 2,078
md“ﬁﬁ%&%%oﬁ@ ) Was sdaenarpiire 20061 BF $4% h?dr%é’d%&ﬁﬁfx@d&@eﬂi perlod of

the SMand only the product. The reaction m xture
30 pg o Afeer ithetcomiplegomelt the addiépnethe mievis vagistiredgat 6AC fa@ b \after which

thevs\gé(g%h&\&)ed dcg&/:??eu Qiatﬂé ﬁaa!: i e?gt f@;&ﬁ)ln%ﬁmm% 85@){ ted to 300 mli

I um t e solution
in avadtay efeﬁn@ratdl)and &m’oilerden eﬁﬁefbla)h ahdcrdstalhzbd(mwgs hltered off and

t I 30 ded .t .
wagied i iochier 1ovpel (50 PP ER fisn Y opdR aBieb (et fappride s
anﬁrtoe}lme\’igﬁédﬁu@zﬁﬁ -ABarb&Hle (1966200%06) b8 @ Zight yellow crystalline solid. 'H
PCT/ GB2005/ 003202 -50 Having the_foll ow ng

NMR SN HaLDMSQ-dMR2 24 (0 INHA) 004y 27 (t | 3H), 2.20-2.54

(in, 2H), 2.70 (s, 3H), 4.67 (t, 1H), 4.95 (d, 1H),
6.25 (d, 1H) 7.10-7.19 (rn, 2H), 7.30-7.39 (m 3H).
_MIVE procedures to prepare certain startinz

-methyl-butyramide (aj(terfx%twe Iﬁ)aﬁcssdure)
pr od‘eduoleblonTcrf Sedohiyé-3 ondtigdmathiaasdle-4chri®nitirile Qmﬂdabc) 4) (105.6 g, 0.76
moﬁh%?gcﬂlng E’)Sh %ﬂ)(aSt%QCglsova‘leSr}Zl chPorPde ?ﬂ)% gg h %9 Imacl)ll) inc ro%orm (300 mi)

was added dropwise. After the completion of the addition the reaction mixture was allowed to .

warm 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. NaHCO; (200 ml), brine (200 ml) and dried over Na;SO..
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-y1)-3-methyl-
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“filtered

acid (25 nil) were placed in a 51 RB flask equi pped
Wth a stirrer, thernonmeter and a Vigreux 10 col um
(20 x 1 in.) on top of which a distillation condenser
The reaction m xture was heated I
&?é%ﬁ%ﬁggggan to distil when the tenperature @ﬂgyﬁ@9¥mmn
reaction m xture was about 85-90 C. After about 3 h.
the tenperature of the reaction m xture reached 140 C
Then the reaction was concentrated in a rotary
evaporator to renove the |ow4miling materials and the
residue was stirred with isopropyl alcohol (11) and

buRahRE (14@076\%1 8% a;baa{ & wﬂi@c@Eﬁﬂ%ﬁ@dedz @NMI@?@@'MI% 864 (d, 6H),

washed with isopropyl alcohol (200 ni’),
2. He%dhes, ([Bod4a(d, PHhE-8r(p.8d)al-8BksdHn a vacuum oven

overnight to yield
2- (1- et hoxy-et hylidene)-nmal ononitrile (974 g, 94% as
JEH@@E@Q& ye||OMISO|Id [ mp 92 C ( it.90-92 C, MCCall.
. G .19 . , »

X 'de'\@l-p_ﬂ%zve procedure)

(al t’l"eran;ahltmm obN{(éeylamé})-methyl 1sot111azol-5-yl) a-methyl butyramide (method 12)

e %xﬂé’ﬂﬂ TRl ST Lol CE e oo B bRz pbirosen

peﬂom:ﬁ:'a't gintc. Avedr 70 Rin ﬂﬁ%ﬁlﬁe@g&re@me%@acﬂlm Rfxture rose to 60 °C. The
triethylam ne was added m xture was nechanically

additipp padicomRietrd i bhbriiaspp ﬁéfbuw& B itsoYI8 ghqwaddhe ¢pinepletion of the
reaccgl)llt' t’['h@ Reak@n &%r@%s cddleigh il 2h@ESERE Jgﬁﬁb%aw@e%%th cooling till

bubbl ed through the reaction mxture
thqpkd of the reeceeh Rixtwe s IWad he precipitatdd pfofluctwes Alseredvanchdried in

Va&.glngo@ﬁ% E&(?he(l?ogé)?.rﬂ‘{d} (“%'LE' 4@‘%5 eﬁlle 'Ailirdte WECAHIT Y S NaCl and
ex(radigd- \&tlcwnlosoﬁfeat B9, Uthutaﬁobhb{itu]ﬂwm}wee)(aﬁa ﬁleg:on'%%i organic

ex%%ﬁsl. I%% gregd@%\&%esrt(gq()s n%_ﬁ%g&{ mﬂ)56§ Zned (Na;SOy4) and concentrated.

- The 2&s)duB oAmfitamtidn e/jth iEC(b)Alct/hé&aﬁ&EE(l ) p@KﬁdédB ar{ &lditRnmle.$ ¥ ef pure product.

ro e t enet hi oa
To?%%ﬁg%‘r 42)8 g(éfég% é-me@(yg St}];x)ag)g g@%}ﬂ,g th?aﬁole-ﬁmarboxyhc acid
ams@é mm@iooaﬂnm £03 (4, 8BS, haaqh, (2),9. 413)(d@ﬂ-ﬁ 569 (s 14, 318 (bs,
overni ght. The reaction m xture
71'9011107&{??’#@{1 and the resi due was cr yst aI I | zed from hot
water (1. L) to provide (2E)-3-arnino-
2- cyanobut - 2- enet hi oam de (111.6 g, 89@@ as brown
METHOD 14 H NNR (300 MHz, DMBO-d6) S 2.22 (s, 3H),

1p: 1m1n- ]o : ?ﬁfem%me proc]édure)
yI [ §“ be¢ BHna:zhyIl-é (A~mmh'yﬁ>d)n11yryiadnaox abthevsledicatbopylvcediangije (method
red solutio
15 G575 oD s anBo 1700k 9303 e gteg 160 °C for
5hén a QreZS%re 1Bdtdr. THe ABhheRad pdufedihtoPSL BeHkE ard oMMl §and@0bath. To

m _of 35% hydrogen peroxi de over_ a period of
the cold solution con HCI ?560 ml) was added dropwxse to pH 7.5 and a white prempltate was

formed. The precipitated product was filtered off, washed with water (100 ml) and dried under
vacuum overnight. 6- Isobutyi 3-methyl-5H-isothiazolof5,4~ d]pyrimidin-4-one (11 g, 26%) was
isolated as an off-white powder 'H NMR (300 MHz) & 1.05 (d, 6H), 2.32 (m, 1H), 2.69 (d, 2H),
2.82 (s, 3H)
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30 min. After the conpletion of the addition the

m xture was stirred at 60 C for 3 h after which the
TLC showed the conpletion of the reaction. The

Weiohd b1 Xt ure was evaporated to 300 nil 1§qhﬁnﬂmwmnmn
rotary evaporator and cooled in an ice-bath
crystallized product was filtered off and washed with
i sopropyl alcohol (100 m) and dried in vacuumat 50 C
overni ght to provide 5-

am no- 3- net hyl i sot hi azol e- 4-c&8bonitrile (105.63 g,
9699 as a light yellow crystalline solid. "H NWR (300
MEPHODNBO- d6) S 2. 24 (s 3H) 8. 00 (bs 211). 20

T .1 )

A (AltematiVe REpgedure)

de ('Bd éﬁﬂﬁtﬂﬁxlo\fﬁ-lﬁfbﬁﬁ'@-gliﬁe@ﬁyl B@I-@otﬁ%&%%SQﬂd]Qilnmdxn#-one method 14)
m no- 3- et hyl i sot hi azol'e-4-carbonitrilé (nethod 4S

(l(lg@éé’ Bumyl) ip 66 enl ofrethydions BYHR #iOE, pasaidet ) 3.8t (000Gpmol) of anhydrous

SRR i 8, 5o BB oL PG 00

otenggladbict TIchof the reraeatamtnu@mrm}mtveﬂ theWﬂﬁlpRJtd diyﬂ@ﬁeafre@c@&' the SM. The

d d
RSt o iR F e RS AR Seted W SOAR G0 mD. The

coitigsdiefttractdWert aske@aaih wderi 00 MIELMRT 160 MYt &fbd\@Nﬁh H& and

CHC13 ed th t 200.
Cct’%%fawgi ythe ﬁt‘ldgndlﬁﬁ%l\/{%mﬁfl}& P%rbﬁeI(l??é’f M@Br)Oﬁmta Nalylated as
well bﬁd—aﬂc\jfﬁfedlﬁ&ﬁ% in a (PR GENS: Q?tl"l@'f)r(ﬁuctts %r@égrg’teﬁ ?y%lumn (silica

provi ded the crude product which was tritur

g9bchreveategsenhy using 9% JHQAE in hexpess. Bhe major Nadyktas product 5-benzyl-6-
13&2%1 67’81}1{%%753{%‘#&%5%’?‘})%@gg@lm’?é}%’% %;Nﬁtg i/s?%?%@éé W}Q%‘ér.ysfaume selid
(168 28307%). 34 NviR (3G0-MHE) &0.64 y.-lstsbm,l 2.38e2.3D{mh,dLH); 2ANMREBAR? (s, 3H),

2.18-2. 32 1H), 2.46 (d. 2H),
5%)2%;@473(&5‘5’;9@5 1H) . VETHOD 1505 (d. 21

3- Met hyl - 5- (3- net hyl - but veyl ani no) -i sot hi azol e- 4- car bo
I id amide (alternative procedure) To a
EM of _ _
th ’“‘I"zﬁrﬁkm 557 mol) G ehe
et hod , Mo In b aqueous
(“gﬁna(l“vﬁ?mce\ﬁ%e)added dropwi se 1.3 L of hydrogen
per apiad@h@ibn 405-Genz-§-RobidP)- ﬁh{éﬂ#h?f{h&ﬂ@&i@éﬁﬂ& MA@TrinhEﬁ-4-one
reaction mxture rose to Ition
(methep il et @b lign 18.5 mmppl) anﬁtse@m@mc@afa.(tq Srinfacegic acit (EOOMD) at 100 °C, a

soRONBELE Bx%nﬁ%l 58 Hﬂlo%fmta ]agld é&ﬁ@)’ Wi ada—%aed Vép%ﬁget dd&/%pa period

m xture was cool®d in ice and
of g mhinweso Thegaction|mixtuteewasistined athhat t@uEtaton fon 3>0tmm @nd cooled and the

TLCP;J{ ﬂxg 106/6 EEBEC Bhes Angé)tai% F/& B0 ﬁ%&‘ ﬁlg rcgmg‘# diéta?éeéra&ce of the SM and

um.oven’to get
onlyGihl proﬁim Thel rtarcablenmm&e sab pm&édaﬂllm/\icé vatdasid exeralcted with EtOAc (3 X

O PP ENE Gy PR B RHIRG B hioselfate souton
(60 ml), water (100 ml), brine (100 ml) and dried over Na,SO,. Concentration of the organic

layer provided 5-benzyl-6-(1-bromo-2—methyl-propyl)-3-methyl-SH-isothiazoIo[5,4—d]pyrih1idin-
4-one (7.27 g, 99%) as white crystalline solid. 'H NMR (300 MHz) 6 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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extracts were washed with water (500 nil), brine (600
m) and dried (Na2SO4) and concentrated. 15 The

residue on trituration with EtQAc/ hexanes (1/4)
Wodbetask2an additional 9.8 g of pure product per/ERicebies20z
yield of 45.8 g (58%

3-net hyl - 5- (3-net hyl - but yryl am no) -i sot hi azol e-4-car bo
xylic acid amde. '"H NWR (300 MHz) 6 1.03 (d, 6H),

2.24 (m 1 H), 2.43 (d, 2H), 2.69 (s, 3H), 5.98 (bs,
2H), 11.77 (bs, IH. 20 METHOBY 14

6- 1 sobut yl - 3- net hyl - 5H-1 sot hi azol o[ 5. 4-dl pyrim di n-4-0
Dﬁm&mﬁr native procedure) The

e :

Lazo
g2l AZ0) & d?-&?e

(aﬁemaem@eﬁeme)?oo m of 30% NH3 and then was heat ed to
140 ressure rea . ture. was

pour &%Oﬁttlangf 5%@3@5@?”%5 iy alqpﬁﬁ-ﬁrfn?t@é -Yhispthiapglo(S.4-
d}gﬁqrhmm-@@héd(xﬁsﬁtddt 169 (7.208) 1816Imh &G iy dre@sDREAB6 mi), sodium azide

W se to H75anda\/\,h|te-reC|P|tate was

(ZPérgn%dmmPll?e”%‘raéé‘fdtﬂ-“@a]tee‘%il’*ﬁF%déi:%U% fopteippatatgreffor 2 hour. The
TV@sh@d RW{ SO WA HRS cofnbi: Mlappaiished bf &€ stABE bronial, l’t‘ﬁ@%eactlon mixture

over ni
Wes-noyesy %tty ficevatart(PRA mb jand exrapied #ith &t8A4 (KPP ndi. dhe ovgamic layer

\v&%&% »?%hoéétﬁ?rfzﬂwgu)i 'b,ggé @b@ ﬂ%@dﬁg @Q\ﬁa&d&) %&9%81‘1 of the

orgafic Ry providegd zhq @d@f@ducmhm\a@aﬁlm&azmum (silica gel)
3
oH PR R 300 g s R iyl ot 0 i e peop)-5

bedzyri—34mc:thyi ifﬁisbéxnazalo[ig@d}yynnmﬂm}ne))me (6706 @ 9=0d) it b tow mémno solid. 'H

(?ﬁ@‘% ?)%5% 35'7' @Qﬁpm% '2‘{ ée%ﬁls]?gﬁ%/ ré:ﬁ@%? a1 1H), 5.05

(dDM'j 878 @, O, wa - Al 8 g (100 nunol) of anhydrous
K2CO3 f ol ?ovved by@ge%?yl brom de (9.3 g, 54 mmol)

and the m xture was stirred at 0-20 C overnight. The
MEFE®H 1§ he reaction m xture showed the conpl ete
~drsappearance of the SM The. reaction mxture was
6- ~J-meibvi-prepd b dbengy-8 ymeilnd-SHxisethiare = ;
he conbi ned extracts were vvashed wi t h
(a@%&g{’%%d“rrﬁy), brine (100 m), dried (Na2SO4) and
condentspltien of GFHeaZTw-mdtﬁ-hEpﬂHSW-ﬁ emeihly 1t IhBisothiazolo[5,4-

R BB 5o Y BBl Bl o

g, B8 by sep andithe desbmng alixiore anSlstmraaat rgeh n @thfomtqu‘rHarah& the
N-al k

' préjﬁ%%sg g£ 19?% (H]szfzsl rgozgt%}(e%q)%sl\/ls Xi?er% & sappearancg Oﬁhe starting material

the e@&mtl Wixtdrenmdsilterddithiofel dalifz@ad Qlabhed vEihBtOAR] Coitertra@B€ of the
i solated as white crystal lline solid
ﬁltrate prov1ded 6-(1-amino-2-methyl-propyl)-5- benzyl-3-methy1 -5H-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-
methyliéothiazole-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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(10.8 g, 70%9. tH NWVR (300 MHz) 8 0.94 (d, 6H)
2.23-2.37 (m 1H), 2.64 (d, 2H), 2.82 (s, 3H), 5.38
(s, 2H), 7.10-7.38 (m 5H). 15 METHOD 16
-6- ( 1- br ono- 2- et hyl - pronyl ) - 3- nethy
|azoﬂﬁ% 4-dl nyrimdin-4-one (alternative p%d@e ﬁﬁg@ﬁmn
To a solution of
5- benzyl - 6-i sobut yl - 3-met hyl - 5H i sot hi azol o[ 5, 4-d] pyri
m di n-4-one 20 (method 15) (5.81 g, 18.5 nmol) and
sodi um acetate (10 g) in acetfg-acid (100 m) at 100
C, a solution of the bromne (6 g, 38 nmpol) in acetic
dlﬁppéiarin@@ofﬁta)nﬂﬁﬁataﬂﬂeﬁhdiﬁm $/@s 06RJd ta 69-%51®Elef01‘éfthe2e9nmoma 1
m nutes. The r q mxture was stirred at that
VOlWRGsE At Cheeeed Bﬁrpai% b 7AW oplea it keaged prerpighipafiltered.

TIQeQe/Quﬂn@%hd *Qash@&%ﬁ&?ﬁ)th aﬂ‘tﬁe Mﬁm%lﬂfé\’(@@ vt:\ﬁﬁle%ﬁldﬁ&? ]?]t 40°Cto give a

|sappearance of SM t he product

pajecgewn mhdrﬁyptcaheeldéﬁ%;)dd MdRMﬁOMHz; DOMBO€ls) BRd6(s, 3H), 6.28 (s, 1H).
extracted wth EtQAc (3 X 25 60 ml) and the organic
| ayers were conbi ned and washed with 2% sodi um

METHGD4at e solution (60 m), mater (100 M), brine

2S04 tratlon of, t he
Timidin- -one

ternatxve procedure)

is bal’d)JZa)d Ié ﬁzs(k]eqmppéﬁ)wﬁh De&ﬂws«hﬂcmamhézr%ecﬁs mgtgda)d m51ﬂ’iyh§)ﬂhizole-4-

i azol.o one %9 as

caphoyarpide imﬂ%odsl&?ﬁjeqm m#f@s e@pﬁn% acist 9,043 eew WF CXE

volurﬂel}) ([‘He redfon wa% sﬁ&ed?mﬁﬁ’ aGBMutidrvas c%ta%?ed(a%d 1s%bﬁleraﬂieﬂ)%le (1.10
4.80 6. 22 . 12-7.42 (m

eqsw} andstefuws @(90@)@1@%%6 Péfl%&@@ prpure wg&heamw@w Cand

held’at reflux for 1 hour removing water v1a a Dean Stark ap aratus Once the rea«,‘uo was
6- (1- Azi do- 2- net hyl -'nropvl’) - 5- benzyl -='3- net ﬁ H 1 sot
completd lolsneAw e rpmpyas @dﬁ-mmdlsmlmtlper%dtwm@s@ﬁ@dédﬁ eg)iv) was

ch%%g@a@@%é}@% gfag }rlreDId t1 15t(’ﬁ ﬁTr 7 hoursyﬁhs:n éooledttﬁ r?on%ﬁmpera%
overight. A safid Véasd?rpwqdrwdilmmwnalmeugh’tmtﬂmhite gilol w(as'he& Wity DMF (1

el Q0 RIS AR B0 AEELED i,

: voamws))wm a‘démmdalhdmmlﬁl(g precipicaty wasTdoeled Td_ﬁoﬁf tefap@atidhd and held for 1

PR D5 ST B BB R S Bt A o gives

palseir@wn £0Bid Qtypicd] yadldl 8exh.r acted with Et QAc (3 X 100 m).
The organic |layer was washed with water (100 nl),
brine (100 m ) and drired (Na2SO4). Concentration of
the 10 organic | ayer provided the crude product which
was purified by colum (silica gel)



chr omat ogr aphy using 30% Et OAc i n hexanes as eluent to

i sol ate 6-(1-azido-2-nethyl-propyl)-5-

benzyl - 3- net hyl - 5Hi sot hi azol o[ 5, 4-d] pyri m di n-4- one
4% as a lownelting solid. 1H N

%‘/ﬁz’)mé‘gﬁfz 7 (d, 3H), 1.07 (d, 3H), 2.50-2. 7@*"3’9&5’0"32"2

2.98 (s, 3H, 3.71 (d, 111), 5.05 (d, 1H), 5.78 (d,

IH, 7.12-7.40 (in, 5H). 15 METHOD 18

6- (1 - Am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i sot |

uazol 0j 5, 4-dl pyri m di n-4-one-5¢al ternative procedure)

To a solution of ,

6- (1- azi do- 2- net hyl - pr opy! ) ESABEHA/A- 3- et hyl - SH-i sot h

i azol o[ 5,4 20 d] pyri m din-4-one (nethod 17) (6.8 g,

19.2 mol ) in nethanol (400 m) was added 5% Pd/C (1

g, ZO%Eby W . %Nand the resyhtingym x e wae stigN ed

at OEtl n+a(1 at il of H2<and ogr, of

the rEictioncmas mdwPHoredisBy MBN After th&:C. 4 NH2

di sappearance of the starting material the reaction

m xture was filtered through celite and washednm,th

Et OAc. Concentration of the filttrate provide

6- (1- arj nocy- et RI2 ) - 5-kenzyl - 3- net hyl “5H-i sot h
|azoto[r%*§\25 d]%g{m’ Sl PXC}B’ZR (5. 48]g, sH Akt hod
40 5- Anff\pe>gg et hyl NEgt hi aN.tg i car boxanmi qi@C—T Ho
chill ed sol utfon’of sulfuri@ acid (7.2 vol ures, s12. 9
equi vs) s ©harged 5-am no-3- 30

met hyl i sat -carbonitrile (method 4) (1.0

equi v) . %b?éﬁ%pg)}gt ure was mai nt ai ned bel ow 55C. The
reaction |m xture was heated to 70'C amd held for 1
hour unti’l CONG: showed WO 2006/ 01867 L GB2005/ 003202
-55 di &'@garance oNHg@Hr 14D fig 4tat erfa( . Jhe.nixture
was co tw 60-65C before the a '( 1 “vol unes)
was charged H 10. The m xture was ¢ooled to 20C,
aged overni gﬁt and filtered. The resullfi¥gP¥lid was
washed with dilute amonia (3.6 vol ume ‘,K%aﬂfblri ed at
40C to give a pale brown solid (typicdl yield 80%."'H
NVR (300|\/Il Iz, DVMBO-do) S 2.46(s, 3H), 6.28 (s, 1ol;l)1.

5 METHOR -

6- Isobu I ,B+ met hyl - 5Hi sot hi azol 015. AR1d] pvri M _dif=M- 0
ne ( tive procdduMNefATo aYy, ibp dN/)\/\
'S

Nl ask edui
Wi t hN was chapgad N\ )\/\
5- ani 1vo- 3 t hyl i sot hi azol e- 4-
J H2N/
o}
Ry L R
/ 1.R3COC|, K2C03. /
N‘s\ N/)\/\ Ho0, CH,Cly 4 N\S\ N HCl
‘ HN, . N,
Ra 2. 4M HCl in dioxane ‘ R3\\< Rz
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carboxam de (method 41) (1 equiv), p-toluene sul phonic
acid (0.049 equiv), DMF. (9.75 10 volunes). The
reaction was stirred until a solution was obtained and
th% dehyde (1.10 -equiv) and tol uene (

&Mﬁ§a&ere added. The resulting m xture ﬂcﬁﬁBmmygnmn
to 130C and held at reflux for 1 hour renoving water
via a Dean Stark apparatus. Once the reaction was
conpl ete toluene was renoved under vacuum
distillation. Sodiumbisulfitg7{2.50 equiv) was
charged and the m xture was held at 115C for 7 hours,

EXAsrricoalied to roon1tenperature 15 overnight. The
sol 1 d ?af r.enoved X filtration throu%h harborlite.and
was Pringmpeynd yay fypihesizedpsrqrding T sigistc scheme A above:

E%%%gggglon to product and the reaction was heated to
. Wa vqunEs) was added and the resultlng

d] F‘;nﬁiéi &yl ] glh Eh:%ge Wardddet T ation and

rTed to give a
pal €34 bir(3sBhomd-benmpb)- bmethyi-é-lodo-gg}ﬂlhyﬁd-lébmlazolo[5 4-d]pyrimidin-6-

ERSBUBISAR L TR AR F o B g 1

(0-080 €1-.04HBmEI) widS disSiyedii2M HEBInC. {-ﬂ)l]:hd'fEM}@fﬁe nhlxﬁire \Nis stirred at r.t.

foh TRt oS Jhopref 48 cRPISaiapepsckor e dar g grtenel. The

reaction mixture was concentrated in a rotary evaporator and the residue was triturated with ether.

The precipitated product was filtered off and dried in vacuo to yield N-(3-amino-propyl)-N-{1-
[5-(3-fluoro-benzyl)-3-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"), 'TH NMR (DMSO0-dg, 90
°C) 8 ppm 0.41-.0.46 (t, 3H), 1.13- 1.28 (m, 1H), 1.38 - 1.53 (m, 1H), 1.61 - 1.78 (nd, 1H), 1.88 -
2.01 (m, lH) 2.11 (s, 3H), 2.14 - 2.23 (m, 2H) )2.50 (s, 3H), 3.08 - 3.18 (m, 2H), 4.63 (br, 1H),
5.22 (br, 1H), 5.45-5.55 (d; 1H), 6.60 - 7.16 (m, 8H), 7.43-7.63 (br s, 3H). '

Ex. Compound THNMR. | m/e 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)




ORS ORR ORL NBr2, NaOAc N+ NV / NS, N AcOHN, s
, NM),"” SN Br R HZNONR NR S /' 1.R3000l,
K2C03, /S \ i~~~ HO N NHO CHZOZ NN1I °~ HNR2
in di oxane R3~N'R2 0 WD 2006/ 01862
B 0oso0s 57 EXAWPLE A - The fo||ogw‘:T’G]"2‘“’5’""3’“’2
conpound was synt hesi zed according to synthetic schene
A above: Exanple Al
N- (3- Ami no- propyl)-Nf1-f5-(3-fluoro-benzyl)-3-nethyl -
4- 0x0- 4, 5-di hydro-i sot hi azol o$-4- 5
dl pyrimdi n-6-vll-propyl}-4-nethyl -benzam de hydrogen
chl ori de EXAMPLE B '
{3-[{1-[5-(3=Fl uoro-benzyl) - 3- net hyl - 4- oxo- 4, 5-di hydro
-isothiazolo[54d]pyrirridin6 _
yl']- propydg- (4- nPém - benzoyl )Ei@m n% I} cas bamegy

aci d terfobut yl @St ek Qtnsefisd 1Ty=( 0. 04
mol ) f\7\;|‘/al‘§5td| ssolg\ed i REOW Hyo 1, @Ndl oxane anikCt heyNH2

m xture was stirred at r.t. for 30 mn and the L
showed the conpl ete di sappearance of the starting
material. The 10 reaction nixture was concentrated| in®
a rotarE yevaporator and the residue was triturate

e

with ThgowaleBS tRblidt ed ct wagoffilteprd ofdN
andNér ’3\am mM&=prépyt) - -
[ 5- (33fl enzyl )™ 3- met hyl - 4s0XbH4, 5- di hydr oHiCsot i N

azol o[ 5, 4Od] yrimdin-6-yl]-propyl}-4-
met hyl|- benzam de hydrogen chloride (0.0215 g, 80%.

nil -, l%@z,@NHQH' HNWR (PMSO-d5, 90 ©) S ppm e
041 0.46 (t, 3H) 1.13 128(m1H) 1.38 - 1§ l
1 8@MF15( 200%.t.(

GO&Hzal - (?_ﬁm
bﬁw 4563 N((/br ,

1 //:Bzrz br Sle"
545555 660-7.16(1S|—|)'743763(br
Bry, NaOAc
R1

*ﬂx«——-— *ﬂ* *ffw

1. CHO(CH,),NHBoc
2. Na(OAG)3BH

F /R1

>_ﬁ\ 1. R,COCI, Py »{\)\H\
)\/J\ - 2. 4M HClin dloxane

R
W‘)‘NHBoc 2\( \/H“NHZ




10

15

| Ex Con'po’und "HNVR mz SMA N (3-Am no-propyl)-N

(DI\/SOd6 90 ©) S ppm 0.41-0.46 mz Method {
-fluoro-benzyl)- (t, 3H), 1.13-3 (1.281|(_|)m %H), 1.38 -

nmet hyl - 4-oxo0-4.5- 1.5 m , 1. -

?{&%&(w§/ di hydro-i sot hi azol o[ 5, 4- 1.@‘?3'”9%’."@”02

(m 2.11 (s, 3H), d]lpyrimdin-6-yl]- 2.14 - 2.23

(m 2H), ) 2.50 (s, 3H), propyl}-4-nmethyl- 3.08 -

3.18 (m 2H), 4.63 (br, 1H), benzatnide hydrogen 5.22

(br, 1H), 5.45-5.55 (d, 1H), -58hkloride 6.60 - 7.16 (m

SH), 7.43-7.63 (br s, 3H) WD 2006/ 018627

ERMIS)BMBH)SZOZ EXAMPLE B OEt CN AcCH, refCI U)|E|2Et?
O.SCN Okt  + OEt Et OH H3 ~CN H3C N

NH3 H‘(Zfﬁ ﬁkﬁi‘”‘ﬁg FURRAIPES W’e Evftessiza aqeordpg tg sy by ephemeng-phove:

SN/ Py NSHO H3 S(~ 1T OH®, NHMOHR 111 00

/ H DNf F, K2CQ3, t'.t.NNHgO—II\V N NSNSNR

E eloBr,,NaOAc th 2 NS NDW NS N

-4.5-dihydro-isothiazolo[5.4-d

yD-2-methyl-propyl]-4-bromo-benzamide hydrogen chloride

{2~[[1-(5-Benzyl-3-methyl-4-oxo-4,5—dihydro-isothiazolo[5,4-d]pyrirnidin—6-yl)-2-
methyl-propyl]-(4-bromo-benzoyl)-amino]-ethyl} -carbamic acid tert-butyl ester (method 21b)

(0.040 g, 0.061 hunol) was dissolved in 4M HCl in 1,4-dioxane and the mixture was stirred at r.t.
for 30 min and the LC/MS showed the complete disappearance of the starting material. The
reaction mixture was concentrated in a rotary evaporator and the residue was triturated with ether.
The precipitated product was filtered off and dried in vacuo to yield N-(2-amino-ethy!)-N-[1-(5-
benzyl-3-methyl-4-o0x0-4,5-dihydro-isothiazolo[5 ,4-d]pyrimidin-6-yl)-2-methyl-propy1]-4-
bromoe-benzamide hydrogen chloride (0.0345 g, 96%). m/z 554, 556 (MH"), '"H NMR (DMSO-dq,
90 °C) 8: 0.37-0.0.38 (d, 3H), 0.89-0.91 (d, 3H), 2.28-2.38 (m, 1H), 2.58-2.69 (m, 2 H), 2.77 (s,
3H), 3.61-3.71 (m, 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 following compounds were preparéd by the procedure of Example B1.

Ex. | Compound , "HNMR m/z SM

Bl | N-2-Amino-ethyl)-N-[1- | (DMSO-ds, 90 °C) &: 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 ' '




NH2 N. 3 Br

N

co
SC

REheTag>

RZOOOI

PyN/
r,

>/ 003202

npounds
hene B above:

» Ng HCl
NHBoc 0 WO 2006/ 018627
-59- EXAMPLES B1-B6 The f

wer e synt hesi zed according to synt

Exanpl e Bl

N-(2- Ami no-ethyl)-N-fl-(5-benzyl - - 3- et hyl

S N g HC

5

5-di hydro-i sot hi azol of 5 4-dl)vrimdin 6

yl
ch

) - 2- net hy
| ori de

- 4- oxo-4

-propyl | - 4- br ono-b@&nzam de hydr ogen

1. CHQ(CH2) nNHBoc 2. Na(OAc)3BH O \ O N
i n di oxane N HN

ﬁé#/(?ié%@goomz

Exi ¢
ql

“Compdundcenzy!l -

4- d]nvrlmdln 6 Vi

INMROXO- 4, 5- 01 Nyaro-15
-2

[]:I;}’AL_, a’z

'SM

B2rre

m
m
Ld
st
CcQ
Wa
WG
N-
b

tlﬁr&l Apnmpgfhy}l}-mubr 0

Ia)(s bew?g &13 lxl-cg(g»St

)@t,ﬂdlay&vaasoslhamlce{sl,zla

e st

flﬁ@ﬁllt}lﬂ@&ommah jot

s triturated with eg

depzamide hygrager  and

(cBtofiEE NO- et hyl ) - N-[ L5
nzvl - 3- net hyl - 4- oxot

DRSOy D) 2@rd: 0dk-0etd] } -

Sl TR Ayl

eV ma)

ar[d & 4H), 2Q0f050 @0 28,2 snd
dlsappearance of the

:(Sr %%)c?ﬁeﬁ 39 Gy gH 4<b,
am) g\é@gpn@b% 65 @}ogl 515 ey

reci

d@ P%& 2 ﬁmy%hi),ld 59& 6 (b$.d

her)

5i due
oduct

ZE‘IS di hydr o-i sot hi azol o] 5, 4 d]p

ez baiMethod

éoghoe 1’1c

DY

1B3ri
hy;
'H
0.
2]
1H
9H
pr]
H

R bR o
livetidiai-arricg | 6

Doropy 1] SAfludr®4 . methi)l-

N-(i-Amfaogprppyd)-Netlhy

&Qs-mhﬁdkoﬁsd»tm&bl)q[s 2.

par ed, hy the proce
RRpeRide

hggrogen

chloride

AVOPYL|904C) br aolae (a,an dez

03%%)50%00(9?1(1’0’ t/z 554, 5

: g 148 () -
2ﬁ1)2381(1m2 (fllH)H)éz 2@8720 69

S B s i, 3383

gﬂfoe(t ﬂ)g\b@g 1@?&‘1{%”53'@0 W
5.65 (d, 1H), 5,90 504(d IH) 707-

7.38 (m, 8H), 7.71 (b, 2H)

NI
g

7. 70 (i

Pr e
Conpou

0,4 MY

Method
21d

nd

B4

N-(3-Amino-propyl)-N-{1-
(5-benzyl-3-methyl-4-0x0-
4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-y1)-2-methyl-
propyl]-4-bromo-
benzamide hydrogen
chloride

(DMSO-dg, 90 °C) &: 0.46-0.47 (d,
3H), 0.90-0.92 (m, 3H), 1.15-1.25
(m, 1H), 1.45-1.60 (m, 1H), 2.29-
2.33 (t, 2H), 2.65-2.77 (m, s, 4H),
3.34-3.38 (m, 2H), 5.05-5:10 (d, 1H),
5.60-5.66 (m, 1H), 5.90-5.94 (d, 1H),
7.27-7.38 (m, 7TH), 7.55-7.66 (br m,
4H)

m'z
568,
570
(MH")

Method
2le

The following compounds may be prepared by the procedure of Example B1.

Ex.

Compound

SM

BS

N-(3-Amino-propyl)-N-{1-[5 -(3-ﬂuoro-benzyl)—3—methyl-4-oxo-4,5-dihydro- ‘

isothiazolo[5,4-d]pyrimidin-6-yl}-2-methyl-propyl} -4-methyl-benzamide

hydrogen chloride

Method

2la




(DVMBO-d6, 90 C) 8:
(5- benzyl - 3- net hyl
2.28-2.38 (m 554, 21b

Bl N (2-Amno-ethyl)-NTJI-

0370038(d m z Met hod
0.89-0.91 (d, 3H),

ot hi azol o[ 5, 4- 1H), 2.58-2.69

0-is
é@%ﬁj&ﬂ%‘;g 556 d] pyrimdin-6-yl)-2-nmethyl-
3.61- 3 71 (m 2H), 4.99 (br, 1H),
propyl ] -4-bronmo- 5.54 (br d, IH),
benzam de hydrogen 7.20-7.70 (m 9H), 7.84 (br, 3H)
chl ori de WD 2006/ 018627 PCT/ G005/ 003202 -60 Ex.
Conmpound "H NVR nfz SM B2 N-(2-Am no-ethyl)-N[1-

- 4- 0x0-
f(@‘}/cgi'oi'rglooszoz

5.89-5.93 (d, 1H),

( O-db, 90 @ S 0.14-0.16 (d, mz Method

Ex. ( p€oapandd 3- et hyl - 4- oxo- 3H), 0.66-0.68 (d, 3H), SM
2022 0 {50844 S.dihydro-isaothiazolo[ 5 4. and

B6 ¢ N, @_ A{n}mo-gthnl@-l‘&[]g@ lzqulzi_anethzl 49xq-fgrdihydro- Method
d] i o) -
d @Ntfuaﬁﬂlg‘sﬂ cﬁp% n)ud% SL?I) Jx#'nfﬂl}%lfpéo 4 nﬁﬂﬁ?b%ﬁ%d(e 2421
( yd!LOEﬂll}‘mdeeGO 5 70 (d, 1H), benzanide hydrogen
6% e T e e B 7 = S A bl 2 L\ D".)

I LO} \j’ll OI_I) - OU= 17T TU (03, \J||| OT 1O C=39T7

N- ( 3- Ami no- propyl )-N-[ 1-
(d, mz Method (5-benzyl-
0.90-0.92 (d, 3H),

2.29-2.40 (MN
2.70-2.77 (ms,
3.40 (t, 2H),
hydrogen 5.65 (d, IH),
chloride 7.38 (m 8H),
N- ( 3- Ami no- propyl ) - N-[ 1-
(d, mz Method (5-benzyl
0.90-0.92 (m 3H),

4H),

1H),
2H), 2.65-2.77 (m s,
3.34-3.38 (m 2H),

d] pyri m di n-6-yl)-2-net hyl -
3.35- propyl]-3-fluoro-4-
5.00-5.10 (d,
5.90-5.94 (d, 11-1),
7.71 (b, 2H) B4

(DMSO-d6, 90 C) S
- 3- net hyl
1.15-1 25 568, 2le
4, 5-di hydr o-i sot hi azol o[ 5, 4-
2.29- 570 d]pyrimdin-6-yl)-2-methyl-
4H) ,
5.05-5:10 (d, 1H),
hydrogen 5.60-5.66 (m 1H),

(DMSO-d6, 90 C) S: 0. 46 0. 48
3- et hyl - 4- oxo- 3H),

1.51-1.72 (m 1H),
(m 5H),
met hyl -
5. 60 benzam de

7.07-

1.2-1.48 (m 522 21d
4, 5-di hydro-isothiazol o[ 5, 4- 1H),

1H),

0.46-0. 47
3H),

1.45-1.60 (m
2.33 (t,
propyl ] - 4- br ono-
benzam de
5.90-5.94 (d, 1H),

- 4- 0Xxo-
(in,

1H),
(M)



chloride 7.27-7.38 (m 7H), 7.55-7.66 (br m 4H) The
foll ow ng conpounds nay be prepared by the procedure
of Exanple B 1. Ex. Conmpound SM B5

(st 39- propyl)-N-{1

wfg%?@q}%;ﬁor 0- benzyl) - 3- net hyl - 4- oxo- 4, 5-di hl;/%jlygl_;zuos/ooszoz
Met hod
i sot hi azol o[ 5, 4-d] pyri m di n-6-yl]-2-net hyI propyl ]
- 4-net hyl - benzani de 21a hydrogen chl oride WO
2006/ 018627 PCT/ GB2005/ 003202 261 Ex. Conpound SM B6
N-(2- Ami no-et hyl )-N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di
hydr o- Met hod EXAMPLE C
i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-2-nmet hyl -propyl]-4-m
et hyI benzam de 21 hydrogen chloride WO 2006/ 018627

5/ 003 -62 EXAMPLE C_Et +~NAc r el ux

85 e Ol A 5oy et

O, rtiix-
11 ISOV@L er yI-EaH or i d-cgc/ CNQ H2N g\l"@%‘%

NS NHZ I—BC NHC ~ 1 S 14202, NH4OH O O R RIH40H
/ NH DMF, K2CO8, r.t. SNHSRO\ / Br S OBr,Nl_ll\laoAc
ORLOR Ol R 3 3

CN ‘ CN .
M B Isovaleryl chloride »—j\
N, ~ \ >_3_
S N"h/ NH2
o

l H,0,, NH,OH

CONHa
5/—& NH,OH %NKDMF RaC0s: it \—ﬁL)\/k
Y

Brz, NaOAc

*ﬂx H\A hi\(k

RS

DIPEA, DMF
R R1
1 1. R,COC|, DIEA, DCM
Q 2. CH3COOH
N 3. NaCNBH3, N(Me)
S HN . . RZ\« \/\/N
0
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NSINPNSNDW NSN NH N3 Br Br\ _ 0 D PEA
DMF Ra 1. R20001, DIEA, DCMOR 0 | 2. CH3000H N N
3. NaCNBH3, N(M)2 NN, SNSNHWR_,'N' NN p O

/018627 PCT/ GB2005/ 003202 -63-
81)_2%/@%2%0' | owi ng conpounds were synt hes%&bﬁﬁmm‘m“z

according to synthetic schene C above: - Exanple C2 5
N-[1-(5-Benzyl - 3- net hyl - 4- oxo- 4

5-di hydro-isot hi azol o[ 5

4-dl pyrimdin-6-vl)-o-nethyl-ggopyl I -

4- br ono- N- ( 3- di et hvl am no- nropvl ) - benzam de To a

I
XSA"l\}il'ii]"m]clC?’zyl 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azo
o[ 5, Yhedpligvingrethppunds were synthesized accord1n<7 to synthetic scheme C above:
6-yl)-2-net hyl - propyl ] -4-brono- N (3-o0xo-propyl)-benzam
ide(rrethod 22) (1 g, 1.76 mol) in nethanol (20 nl)
ampldi@ps of acetic acid were added fol |l owed by the
0 .

4-afmhd-]ﬁ€{3Mmétﬂilani\ﬁair@yl)ﬂfeﬁﬁhnﬂﬂe room t errper ature f or 3

h. The actl ure ncentrated and t
s TN o Sl R b B Tomeor - tdror s apls Acdlpyrimidin-
6 b@é&efhetlﬁﬂsprwmerdﬁiotm (§-@§<§Lpr0p9‘!9m:rﬁ§e (el 75}-@1 g, I 1% mmol) in

gani c er was concentrated and the crude
m%é%ﬂ%(nﬂrﬂr o dEQps OB RGFHA 2¢iA MSFRAdGed BlRYediay the a@dxt_m/ef
diMe @ abiinei QHC 20T &b@udaﬂﬁ@ TREPSCldh &?@%ﬁ&%ﬁohgﬁﬂ@e ®314 g, 5 mmol)

concentrated ‘and the thus obtal ned foam wa
andthesmixiyre wagistirred it womdeprgiarecior 3 b Thstreackien mixsulg otas agncentrated

an\ﬁ’%é 1%51 \F%\?\%Sﬁc{éésglgg% 21?%(:2121 (13(571%?9 a%dgtg §%8;§9 la%%iv@s wﬁ?\/ﬁb&% satd.
Nﬁ@@s (IVHZI OOZEL)CIhéor@arﬁqla@eﬁﬁas(cdnceﬁhﬁtgd fndBHe @udeproduct was purified
byléEQUmnocﬁgmgc)«%éphgrqism%'dzl’O% MeOH in EtOAc. The pure product fractions were
concentrated and the thus obtained foam was crystalhzed from ether/hexanes to get the product as
white crystalline solid. Yield = 0.3 66 g (35%). Having the following properties m/z 596, 598
(MH"); "H-NMR (300 MHz, 25°C) 6 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
| ox0-4,5-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")

dlpyrimidin-6-yl)-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), .|
dimethylatmino-propyl)-4¥ 5.22 5.27(d, 1H), 5.73-5.76 (4, 1H),
methyl-benzamide | 6.12-6.17 (d, 1H), 7.22-7.41 (m, 9H)




1.19-1.27 (m 1H), 1.65-1.83 (m s, 8H),'-1.66-2.76

(m 1H), 2.89 (s, 3H), 3.30-3.40 (m 2H), 5.17-5.23

(d, IH, 5. 71-5.75 (d, 1H), 6.12-6.17 (d, 1H)

M067u1§'&7 (d, m 7H), 7.55-7.58 (d, 2H). (m?moos/ooszoz
ol'T'ow ng conpounds were synt heS| sed accord|

Exanpl e C2 above. Ex. Conpound 'H NMR nfz SM CI

N-[ 1- (5-Benzyl - 3-net hyl -4- (300 MHz) S: 0.34-0.36 (d,
3H), mz Method oxo-4,5-dihydro- 0.68-0.75 (m 1H)
0.93-0.96 (d, 3H), 532 22a_gjsothiazolo[5,4- 1.22-1.30
(m 1H), 1.65-1.87 (br |n ?#V|H+)

Ex.

TEBRGH (o D oo TRV Ty "6 (=3 Jme [0

C2

151 B5-BndyI-rddllyl 4- Wmtl\hm@%“@%@“w;\’ﬁ J-n%/2" - [Method
5,73-5. 76 (d, 1H), hyl - benza de

ol hydi 1 H), 'NEE%MWM 189 0.8920.96 (5 /| §98627] 22
/4003202 - { m
R 5 LIELOTSD, LB G,
psrﬁnzldmew d-methy- 1(15 SdBH);dr&67'BS](ﬁ1)1H)(2897 Q.77 (m
&p@ﬁgﬂ - (d P84 ~% L2505
]qmlwtihnhammmﬁomlﬂrﬁl_ e, i), 57(1n5 7$égd3gﬂ=ﬂ),612 65137-¢2L)6 (rh
i AT CRY: e SR TR S Al R P
d, IH), 6.12- 6 17 D7 @80t hEmzam de (d 1H), T7.28-7.{141
m—ZH) i N (rl ’)I—l\ (@}

C3

TP Sl s [ 100 M, 250CMA, »52@4@1, 6 |08~ 0 |Adethod
d)kom SZdWrBDd 0Xxo0- %ﬁ&g b6§ gi 0| @§4‘ &1 Eﬁ,(g m 22h

0.94 (d, 5
lsmazow fm IH, }1?93 3(0c1m, Hb—,l)l 65 1.83 (br | (MH")

t h 30
LI e WA Y
mmmﬁ.—m;—a. 44 (t, d@rmIHH),yJ $ihis)BH)pB 6@-)3[4)4{6 ?H),
it DL AN s e 1y
IROrof4-8Rthyirbenzamide 1H), 6.11-6.16 (d, LH), 6.99-7.39 (m,

8H) '

l_\

QO —h (N~ W.O
i




8H) WD 2006/ 018627 PCT/ GB2005/ 003202 -65 N i Q 00

NH ON NHZ 2N NaCH Ni-L 150C, 0.5h NH M crowave, 140C,
20min RL / 0O R Br, DVF NaOAc, HOAC, Br, NH N N

' r.t, 2days N Ol N 110-120C, 2day

?—%’%ﬁ%lg)g N NaN3, DVE, | N Ph3P, THE, Hz0 hfcﬂﬁ%oﬁ’%@&m
NON-- ONNO.5-1hr Iday O NBr N3 NFI, RL Rl O

d Oz~~NHBoc N Na(QAc),BH, N Et3N, CHC, 0 2days O

NN--/ N 2days O N HN \~~NHBoc ~/ NHBoc WD
2006/ 018627 PCT/ GB2005/ 00320265 = 66-

A I

N ” / NH, 2N NaOH
150°C, 0.5h ° NH Microwave, 140°C, 20min
R1
0 ’ o
R,Br, DMF NaOAc, HOAc, Br,

alh Va i ,
N M K,CO, , rt, 2days \ //k)\ 110-120°C, 2days
07 N 0" °N

R1
0
a N _ NaN,, DMF, >I“\ Ph,P, THF, H, o
N\O Z 60°C
N 0.5-1hr ‘day
Br
O.Cl R
R1 o
o)
O~ -NHBoc N
Na(OAc),BH 7] N " N\/ | _
a(OAc);BH, N _ Et;N, CH,Cl, 07N\
~ 2days O N 2days
: - ' ' 0. N\/\/NHBoc

HN\/\/NHBOC
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EXAMPLE D The foll owi ng conpound may be synthesized
according to synthetic schene D above: EXAMPLE D1 5
N- (3- Am no- propvl)-N-;

PR uor o- benzyl) 3- et hyl - 4- oxo- 4. 5-di =
‘éggﬁ%%%?%; dl pyri m di n-6-vl|-2-nethyl - nronylp‘%ﬁq{;ﬂz‘]b5%%202
- 4- et hyl - benzam de hydrogen chl oride A solution of
{3-[{1-[5-(3-fluoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydro
-i soxazol o[ 5, 4-

d] pyri m di n-6-yl]-2-net hyl - pr@pyl } - (4- net hyl - benzoyl ) -
am no] - propyl }-carbam c acid tert-butyl ester (nethod
mgg ng, 0.165 mmol) in 5 mM of 4 MHC in dioxane

rred at m 10t erature for 2hr. The
sol {55%@8%&0%}8%%@ ST oA oM BtEosoheme D above:
residue dried at 40-50C overnight under vacuumto
ive :
E L o-propyl)-N-{1-[5-(3=fl uoro-benzyl) - 3- net hyl -

1-3-methyl-4-0x0- 4 5-d1h§d10-1so‘<azolo|5,4-
ydr o- |soxazo 0 metnyl-p

ip-61 T=tigy] ‘ GV ¥ LllQEﬂg

COFR%EH&H?IF» g@%-@ F&SP% l)o;?)—\zﬂf)hgl\lzl-{o 0 é S-dikydro-isoxazolof5 4-

dlpatimjdin-6- yl}gbmﬁxyl-propyl‘ (4-methyl benzoyl) ammo]-propyl‘-carbamic acid tert-butyl

est%%m;éfgx%]i pg{g%ﬁ% g)'.el%S éx%]fl%l? %'ngg % %%Igﬁ%&%lé?n@gomd Ee s%xored at room

tenfpelanEB R QY. G\Hé%&ﬂ?ent eduld EXAMRLSE off ¥ \MEZo arlHthGlesidl &idd at 40-50°C
POC13 SH CO2Et - H2N HC=N~
o BRI FRNeT T 211506 SPGBt PR nethy-4-oxo-

4,5- dlhydro-1soxazolo[5,4-d]pymmd1n- -y1]-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-oxo0-4,5- Method

o]

dihydro-isoxazolo [5,4-d]pyrimidin-6-y1}-2-methyl-propyl}-4-methyl- 30

benzamide hydrogen chloride




OZH 30 g OEt 1.OPPA/NEt , t-BuOH NaOH 6 S THE'H O
LDA, CO, 6 2 4 NHBoc NH2HCI /",jCOCI N, tf ~ 4M HO
in 1 4-dioxane )~ 1 OS COON S\\COOH Py, r.t. ~S 7 8

MA 30m n. PhCH2ZNH2 O NH, Br N Br

%"éﬁ% fBo N 2 2. 4-MPhCOG O ACOH - S phT CLCR2045/015702
in Dioxane 11 10 12 WD 2006/ 018627 .

PCT/ GB2005/ 003202 -68- EXAWPLE E The fol |l owi ng
conmpound was synt hesi zed according to synthetic schene
E above: EXAMPLE EIl 5 -67- .
N-(3- Arun-propvl)-N[1-(6-benzyl - 3- methyl 7- 0X0- 6
7- di EXAMPLE @ hi azol ol 4°5-dT vyrTm dip-
yl f-propvll-4-nethyl - ben E)Ld.r/ geh chloride To a
sol ution of HCl
6- benzyl - 5- (1- br ono- prgp -3- 6H i sot hi azol o[ 4,
5d]pyr|md|n- 7-one (et hpt=39 (260 gy, 0.70 nmol)
i n anhydrous DVF (10 mm di i sopropyl am ne
(387 ng, 3 mmol) and N-{(¥7am\nopr opyl )farbam c acid
tent-butyl ester (174 nu werej 10 added at
room t enperature and tre mxt was sfirred at room
tenperature for 1 h aftjer which the M5 analysis
showed the conpl ete di sappear ance or the starting
brom de and only the product

CO.Et DMF-POCI CO_Et
>=/ 2 3 >=< 2 _ NasH >_<‘c::oza
H,N H,N HC=N/® H,N H
1 ) \ : 3
PO,CL, @
. 780G, 2h | MCPBA, E1OH
NHBoc 30g
{ - Y FO.Et
v 1. DPPA/NEt,, t-BuOH NaOH -
s - — ¢\
6 THF/H,0 S
LDA, CO,
Y NHBoc -' CO .
NH,HCI cl N\(\/
4M HCl in 1,4-dioxane “ o~ =
r\( \ _ h/\ . \ 0
S” “COOH COOH Py, .t s Y
i _
" MW, 30 min.
: - 200mgl phch NH,
| 9 J_/NHz \
. 1.H,N" M NtBoc \<\/ \ \{\/
Ns - AcOH ¢ b
-MePhCOCI © S % fn
10

I\/ \ 2.4
~s 3.4M HCl in Dioxane
(0]
. 12 . : .



10

15

25

peak at 472 (MH) was observed. The reaction m xture

was diluted with water (100 nL) and extracted with

Et OAc (3x60 mL). The conbi ned organic extracts were

concentrated to get the crude am

a’roz%@ﬁmgékg?ved in chloroform (40 nL) and F&/Gié% %}’3202

d||sopropylethylan1ne 15 (387 ng, 3 mmpl ) was added

and the m xture was heated to 60 C. To the stirred hot

solution p- toluoyl chloride (154 ng, | mmol) in

chloroform (20 nL) was added ¢8r-opwi se and the m xture

was ‘refluxed for 12 h after which the M5 showed the
EXGOVIP] gtre di sappearance of the amine and only the
“ETBHGET'peak at 590 (M#). The reagtion njxture

continioHavmg campound avas syptbesizsd acrarding (e sy ?ﬁ%%%ﬂ%@ above:

columm chromat ography to isolate the pure acyl ated

product (80 ng, 20 20% overall from brom de), which

P ed with 4MHA in 1,4-dioxane (10 m.) for 30

D Tle4-theihgbdnaa: oduct as a white fluffy

i glejl"g 8[51\’{'8&!?%@(%8{? %gﬂl@ %rgmg ?ony 1%?1%%19 @f&ﬁ%ﬁﬂg"?é gga%nudm_

7- oMH(metEMSQ)Q%O 188 0. ’m)mxﬁol) nﬁﬁmsfﬂ:oué%HMF 10 34-) et d(lmpropylamme

(3827.:215, |3|_251molé gncg/%égawog%w&cagl? c (Eld %utyﬁ%s@g(l%é mgsidmnol) were

adc?ed %2ro3 gé'fgtg?d;!}\g 2{& :Qﬂu(r@iwaslédhed &t ﬁBm(t&ﬁperéthl)e fobl i Gfter which
I n

the@é%mw shpwggtke RPRPISH daapma{a@cwﬁgth% statigg 1 ‘9_') 0}‘“‘% and 9ty the product

peeMTaE 47 }C{@as ogér‘@d ﬁeQ*e&%loﬁ hu\tﬂfezwd\ﬁﬁlh@d with water (100 mL) and
- benzyl - 3H) ,. 36-1.50 (m

|
extlacﬁ%i vmﬂvl“zom (axﬁ@oﬂ@gTthW%‘ 7S PRIFRES Wieﬁ)@nfd gl qongeptrated to

getf_}%éﬁr&%%g;?,égrg%o\%é cﬁ%glvlé%/g%' %klxl\\éi?g I 0336 gx_iﬁ %dnsoprogylethylamme
(383Hhg, 32n4d!) (as adlefl andthé Brixtere wadlhpated toi &l °6- 5@ yhe)snrrgl-l}ot solution p-

tolléoyg éhle%%e (1 %{%ng?@%ﬁ i chl& on%%(:"g gﬂ.}pr 2 %Xci)eg d4 ?ﬁ%g%lfl ;%le mixture

wag l'é)ﬂuxgdhﬁB 1% hafter3ihigh thmhﬁxhuwdds tlﬁfchﬁalpremmﬁppﬁda)anhﬂvf_ethe amine and
een-snown m.cr ot tor t '

oS0 TR, L oL Lo BEPLLD.

prddﬁ&' wWistputifid $yodolBhn éHiorBdto@aphyt tolidolatSidk Balle @cylaed product (80 mg,
therefore for cell division.. |nhibj ors. of Egb5 ISn‘XJ
1 Gj‘for 30 min

20%cwpral Aesnbropids). ghichouas tisated withd Bhhgdiogans(
Thghfosaé‘%eswds%égﬂo%ecf iq a@&%&ﬁﬁ&a@xf arRfthebiate &@A dl@OlV@d‘ﬁﬁ Wwéler and

herefore have anti.-proliferative effects.

frepus| dried éuigat HstpurgBodushass wigresTuibt solid. Yﬁélélﬁpé@%@lé"/%ﬁ"e@&ffom
brHid L S AR (RIS REEBLL: 1% 48 (MR VA NMR (300 MHz, DMSO-ds, 96

°C) § 0.65 (, 3H), 1.36-1.50 (m, 1H), 1.60-1.72 (m, 1H), 1.88-1.99 (m, 1H), 2.14-2.26 (n, 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 miz | SM

El | N-(3-Amino-propy])-N- | (300 MHz, DMSO-dg, 96 °C) 5 0.65 (t, |m/z | Method
[1-(6-benzyl-3-methyl- | 3H), 1.36-1.50 (m, 1H), 1.60-1.72 (m, 490 39
7-0x%0-6,7-dihydro- 1H), 1.88-1.99 (m, 1H), 2.14-2.26 (m, | (MH")
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agai nst neopl astic di sease such as carcinonmas of the
brain, breast, ovary, lung, colon, prostate or other
tissues, as well as nultiple nyel oma | eukem as, for
ﬁ,ﬁ&}g&m@s&yel oid leukem a, acute |ynphoblast}Crepa00s/003202
eu chronic nyeloid | eukem a, chronic

| ynphocytic | eukem a, and 10 | ynphomas for exanple
Hodgki ns di sease and non- Hodgki ns | ynphoma, tunors of
the central and peripheral nervous system and ot her
tunor types such as nel anoma-6bi-brosarcoma, Ew ng's
sarcoma and osteosarcoma. Therefore it is believed

U NdotHidiBlfHEPOoUNdS qH)fﬁojmlﬁ.I)g’p)w&apre“l@seu Tor tne

tjeat ment of neopllstlc di sease. ¢ompounds
o dinyrimidia-Serl)- and | 8Hix32shH4 ém, -é'Hd4 Pm,ﬂH»,n v| vo

Y gl SARkRES | o ¢ saHREXRRSLACa! flPBoRgtiyve ROl ns

rras ot the br ovar | unp, .
c bvmmnpbostate or | Gnh¥H), 7.68 $hse3H).as mell as | pukem as

| o bt oo -eFH=F al and nari har.al
allu 1 yllpllullaa, L UIIUI k=) WA LU I B ) COTIC "CAT Lt oer | SA LI ™ T a-

nervous system and other tunor types such as
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168l 8ROUR of 2 Cempound as recited in any one of claims 1 through 13, or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in

the production of an Eg5 inhibitory effect in a warm-blooded animal such as man.

17.  The use of a compound as recited in any one of claims 1 through 13, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in

the production of an anti-proliferative effect in a warm-blooded animal such as man.



fibrosarcoma, Ewi ng's sarcoma and osteosarcona in a
war m bl ooded ani mal such as nan.
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18.  The use of a compound as recited in any one of claims 1 through 13, or a

pharmaceutically acceptable salt thereof, 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.

19. A pharmaceutical composition comprising a compound as recited in any one of
claims 1 through 13 or a pharmaceutically acceptable salt thereof together with at least

one pharmaceutically acceptable carrier, diluent or excipient.

20. A pharmaceutical composition which comprises a compound as recited in any one
of claims 1 through 13, or a pharmaceutically acceptable salt thereof, in association with
a pharmaceutically-acceptable diluent or carrier for use in the production of an Eg5

inhibitory effect in a warm-blooded animal such as man.

21. A pharmaceutical composition which comprises a compound as recited in any one
of claims 1 through 13, or a pharmaceutically acceptable salt thereof, in association with
a pharmaceutically-acceptable diluent or carrier for use in the production of an anti-

proliferative effect in a warm-blooded animal such as man.

22. A pharmaceutical composition which comprises a compound as recited in any one
of claims 1 through 13, or a pharmaceutically acceptable salt thereof, 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.

23. A pharmaceutical composition which comprises a compound as recited in any one
of claims 1through 13, or a pharmaceutically acceptable salt thereof, 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, melanoma,
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fibrosarcoma, Ewing's sarcoma and osteosarcoma in a warm-blooded animal such as

marn.



