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WD 2006/ 018628 PCT/ GB2005/ 003207 ENANTI OVERS OF
SELECTED FUSED PYRI M DONES AND USES | N THE TREATMENT
WARNDRREMENTI ON OF CANCER Field of the i nvene@€DGBI#08/003207
present invention relates to novel fused heterocycles,
t heir pharmaceutical 5 conpositions and nethods of
use. In addition, the present invention relates to
therapeutic nethods for the treatnment and prevention
of cancers ad to the use of these chem cal conpounds
in the manufacture of a nmedi canent for use in the
t r eat MEMNANTIAYERT €F eTRLESTEDD FUSRIN EERBIIDOBEC RYP oisBd of
the invention One sub-class of anti-cancer drugs
(t axanes, "Vt dTEMRENST HY) PROGNGES €8 extcansivvel y in the
10 clinic is directed at microtubul es and bl ock the
cell division cycle by interfering with nornal

Fiel rrblv\é or di sassenbly of the mtotic spindle (see
—@é@%&}——%‘)—le A., Ryan, D. P., Paz-Ares, |.,
Gargé grecét hoRation re%tes Rbveatuah I@éiérocﬁle%ﬂieir@ﬁﬁhmmmal

agents. |In Hardman, J. G, Linbird, L.E and G| man,
compesit@ns apd setiegs @fte- amadctgwrnﬁhﬁ Breqfﬁlé irplsBt oratsiAteP dbgrapeutic

meth,%é? Eg?r }_lgzpﬁqr @a%ﬂt rr};&ée‘gﬁén? S:an% £ o??o S.}%ng% 8 ﬁlggex%}}eimcal compounds

in the Atainafactue of@ﬁﬁadﬁﬁzﬁéﬁ:ﬁ flow eselib tbr tugggmenit andipsevehéss pf camcears.

m crotubul e stabilizer. It interferes with the nornal
Backgroundrofdheinyeationage  of i crot ubul es t hus bl ocki ng

cephs shil tiaRasair0ds &, 9incMali@ldis) BbRalsell Sxtensively in th

of tbllelnS C{a f(?“ é‘fsrl 5p g((@{aﬁt 0 %nce anext1 cell cic/c )éensweym ©
cliniwiig dlmctedrwnunguﬂmbp endl plagk vhelesd, divsneyelathyahleyfetiyg with normal

asse BB GeifagSeorthly IR ETIA: BRI Cee GRelpitF o B e ar-Ares, L,

Gar&an@afb%ﬁeﬂot K (aﬁd Uala‘bké%fllP NeVinYPlastic bk Na lard@89.J. G., Limbird, L.E.,
6.). Some of the side effects of treatnent

and Gilzianpobi, el Qoomn@edﬁlbrpﬁém "éh%lﬁhlarwwlpgléﬁ]aﬁ%ls of Therapeutics, 10"
edltlgﬁ,%%?aghél Mag@ G lv&-%iﬁg gllomggmlé ot p oé@é(f)gcelﬁ%%&?)r 8?4 of the most effective

drug§ dﬂﬂﬁs €l8ss, BAMictatiBlle kiupigerl [tﬁinfee&fea GHiCH the h@rrtxaﬂ%&ﬁ\n‘mmnd shrinkage
paclltaxel and ot her tunors _becone jinsensitjv

of menypquhgle@ e Dlasking ol i1 g stanhasep apitens Mhigiicatlack isofien followed
by s@ﬁﬁg‘iﬂ% ltl%eq{eggceflgc?g% @Rfé@lt ]PEVHE prcﬁ) gmﬂ@é&) LR4 Qvér&éa?l? by apoptosis

ner e a need
of the$d ahnbimna calis (Blagdskionay Agevitamdthogd, ThaMeldcelae effeitslef paclitaxel: myths

ant a5 S R b Lk SO s MR St o

U URBES of Y RS4RI r8redirh %thf@'ghiaXelojre H&hﬁﬁ)@h@ fand peripheral
notor proterns, which use the energ adenosi ne

neurbpathy.iHahliteptids knqwaT t@) catuwalatbﬂoyxsabbmdﬁn@oé iqrotabulegpvinteephase cells.
In ac{Hal r11onne tsorg!e unqorr%l}():ersoage re ac?o'ry to treatment with paclitaxel, and other tumors
become insensitive during treatment. Paclitaxel is also a substrate for the multi-drug resistance

pump, P-glycoprotein ((see Chabner et al., 2001).

Thus, there is a need for effective anti-mitotic agents that have fewer side effects than

* anti-microtubule drugs, and also for agents that are effective against taxane-resistant tumors.

Kinesins are a large family of molecular motor proteins, which use the energy of
adenosine 5’-triphosphate (ATP) hydrolysis to move in a stepwise manner along microtubules.

For a review, see Sablin, E.P.: Kinesins and microtubules: their structures and motor
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For a review, see Sablin, E P.: Kinesins and
m crotubul es: their structures and notor WO
wWQ@6/BSE28 PCT/ GB2005/ 003207 -2 nechani sns. PCGB2005/003207
Qpin Cell Biol 2000, 12:35-41 and Schief, W R and
Howard, J.: Conformational changes during kinesin
motility. Curr Qpin Cell Biol 2001, 13:19-28. Sone
menbers of this fam |y transport nol ecul ar cargo al ong
m crotubules to the sites in the cell where they are
needed. For exanple, sone kinesins bind to vesicles
and transport them 5 al ong m-@r-otubul es i n axons.
Several famly menbers are nmitotic kinesins, as they

meciin@¥ns €LBSObH Cetuh@zoy eovyanizzatli £ sz-hem wr Rt M@Mdﬁ t
est abl i shes a bipolar mtotic spind The m nus ends

Conf@ﬁnattml ehapger dvimigdgnesin mohktye Catr @m C@é’rﬁlob%(lﬂieég 19+28.
k| ngll% &?ﬁ}% qf ﬂinﬁ éargug}z] %rfmasr;@pl rgolle%Lgflr ci%rgéj alglé% anrotubules to the sites in

the c6NIMRRSBEEare HReddd ot &xanfik, R KiresRs b thR@sicles and transport them
chronpbsones at netaphase of mtosis and coordi nates

along FagrptulBles iedMonaRVErah FRIibH G mbALSiaye thitatic me@la&gihtt@ry play roles in

the rgﬂ%gérﬁ%aq}on%?%ﬁ%%ﬁ%u?e%qh&t%lstggps%%g a %ﬁ%aq?r ?O%l@l sp n&(])eb g%F gninus ends of

the nifcrotbtls\bhighin atihe &ntrosddats ot k;ﬁﬁdlBlpeleQ,gwm@‘t tHe’}ﬁuﬁﬁids bind to the
3rd edition, Chapter, 18, The _ Mechanics of Cell
kinetpehqre phihe Ci@mer@gﬁg@ﬁ@f P shspnagpma. dhe mgge wpindle lines up the
( (
chro%%%lgeils ati] ane : A&%%}d@?gﬁﬁﬁwe%ago}géﬁamsﬁ% and into individual
daugkieesdlls d%/lan@indsd\duglggloﬁhdke:(cﬁbkiapdis)r yeeatlberts,B., Bd¥cBcdewis, J., Raff,

M. Ritesi s ruf Bl EUEaE PiroRgpT e betlas® SR AR Ghapter 18, The

Mecﬁeﬁ‘x‘idﬁf icRN HiRis¥dnY @99@@3‘112&@ PablidHe Inc. LRy dA69) or,

kinesin spindl e protein), is, amtotic kinesin
whH %@nmowgyenmEgMﬁwccﬁsgm@K&ﬂﬂhm@lm@mAsﬂmmHA d’Heron, P,

anfE MEILESE LTSS DoORE, RSB S ONyi EPIGRS s

of hlﬁlﬂianﬁﬁ a kﬁﬁ&m&efaﬁ%ﬂl 1890 eelfas o lpolér $pindle RRGAKISA in vivo. Cell 1995,
Scholey, J.M: The binC fam |y of -kinesins:

5375445 6T oo/ RSF Genesth sRinle RenteR io TRibnpsienkss Somelogs in
5 7
many> &%ﬁ#ﬁ%& e @eg t%ir?(g@né Fﬂ@%@?ﬁeﬁ?& %g]??(?sg{nse ]sgﬁ%%%cﬁ’i tht%e I}x‘ophase of
mitosis,and for th& amemb@t chfai.ﬂhpslaﬁﬂﬂioﬂa spindle pBéren emietrsee lKashma A.S.,
ling, (Wl cza Verno t chi san,

RooejéJ r(]frdf%a 2ad Seholeys J. Ma ﬂ“g hgg{l(fampky of }s(in:qééyesqe@palt ‘tngolar mitotic motors
dr1v1g<§ CRRSGE Aruh Blobh&h 8 6)}12%]9 £ 199y ?’5'9%‘%2@959"5 forms a

foteins I n-establishing s bi pol ari t

 tetrarBed mo89Sandat BOBe1RhS )Q chssvlaﬂa:hnaretpbulbs alttbpeetwlpmte dgathed bundling

t hat hipi ti on of 51 on |. aph
(Waliels P ErioSn-ORH P S oG dpP s RSk 14 HEfif 66 Hod) for the
prop&%@ eslks ¥t @Eeﬁﬁ@mhd?@ﬂu@hk%as@@fnbﬁg Prdf@i'ﬂ@ﬁi és@ibh‘éﬂ%c spmdle bipolarity.
isolated in a cell-based screen mtotic
Curr (Bilyl®08, &908- ,913Qa§gmrz,d rgporpg have indicated that 1nhlb1t10n of Eg5 functlon leads
to metéphase block in which cells display monastral spindles. Recently an Eg5 inhibitor called
monastrol was isolated in a cell-based screen for mitotic blockers (Mayer, T.U., Kapoor, T. M.,
Haggarty, S.J., King, R.W., Schreiber, S.L., and Mitchison, T.J.: Small molecule inhibitor of
mitotic spindle bipolarity identified in a phenotype-based screen. Science 1999, 286: 971-974).
Monastrol treatment was shown to be specific for Eg5 over kinesin heavy chain, another

closely related motor with different functions (Mayer et al., 1999). Monastrol blocks the release
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338-j4Nessi ipprBewstaprin e Gl ioey ledd dpesin B

Haggarty, S.J., Ding, R W, Schreiber, S L., and
Mtchison, T.J.: Small nolecule inhibitor of mtotic

W@ pioatiiss2di pol arity identified in a phenotype-baEE6e#2005/003207
screen. Science 1999, 286: 971-974). Monastro
treatment was shown to be specific for Eg5 over
ki nesi n heavy chain, another 30 closely rel ated notor
with different functions (Mayer et al., 1999).
Monastrol bl ocks the rel ease WO 2006/ 018628
PCT/ GB2005/ 003207 -3 of ADP_(zadenosi ne
5' - di phosphate) fromthe EgS notor (Maliga, Z,

d
ot ARG RE e s e b bl o B B 2SR M. o
M1tclﬁsBﬁST N : E9fRencethfhénaBirel is @Qﬁest&lc P8Hi306f B Q‘mtohc kinesin Eg5.

Bonis, S., Sinorre, J.-P., Crevel, |., Lebeau, L,
Che;&;l&)quZ QQQ IDO8K996 gndaﬁggompﬁs Emgrre &-P., Ceavsl, IpLebeau L, Skoufias,

0.1y, Ul B B, MR, 8,0 O ) o7

Interdbtidh dTUR@Mitsti e BHittdEGonatirdlchieNghdykid@RB Eg8.Biochemistry 2003, 42:
338-349) an inportant step in the catal ¥t| c cycl e of

or SEpEing (fopprydew, see
s SRLERAAE a0, S P50 ARTRNASHER 988 rversi
and ®pictidite tthﬁﬁ&ftﬁK)sipiﬁdthlilachp&ht)whlch epptiegrreges0séf théreell division cycle
cell division cycle wuntjl the DNA [s in c&for
untilgbibe BN atsen glagk $PrGPEPrigis Vl%%éﬁ@&?ur( 2RROT me aygs, T. U,
Cou%llxl %) Looéﬁng sd\14 TLJ Probitle MRl SQMmbly m]echalF §1‘H§JWHH monastrol, a
pl e asse hani sms~wi t h nonastrol,
sma]hnio&::uleanhnbhobmﬁthc n'mtfotlt knenint Bgd.c/ Ké/hBii aoomso(sa %Zél-?gg) Recent

repofth apse SR SR RIGR & apaarpakgis o PR el Ba e offective

ﬁﬁ%&&ﬁt&ﬁbﬂ&eﬂqnﬂ ah@neidresddeyeMaRALNGL, 19¢yer al  tunor
agm Il lines and tuﬁnr nodé l's f§§§é?@§t al’. 9?[)899)

AI Alhtbggeh E@’Slsﬂhoqghbt@gbq necesspey. foeguiesiaiy all tells, pag reps indicates that it

s vl foressls bt Bung? PR RGP ibH 6B E b ob WO YA 335), sumgestin th
they AR b&;ﬂﬁ‘h@ﬂbﬂﬂ@eﬁéﬁﬁéﬁﬁ@ inhiitgge Figb Agndtpasgsent dietiie n’ﬁyrohﬁ)ules of
articularly sensitive to_its _inhibitiaqn, 5 i's no

E
mtergh@@ eakls. gpd tfargaied to pugraiubyles by nhrsrhopratien & ep early aﬂlalt in mitosis
L
(Blah%r IEHI g%%ﬁ $Q rﬂgoc "S%VHQ kﬂ( %S gﬁ% %ﬂ%@ﬁgﬁ,ﬁ)f. 18/%11%?(.{3)11%2116 3 kinesin-like

Poi In MmMtosis ‘
proteih @gs dBauting l6calizaticmnid the titotis epindIE. Brac Wit deddofes USA 1995, 92(10):

e e, piee n Ees dorup g LocaliEal 0
‘(Ma%(ei-gl) 1999). 43381t ?e%%rt dupsstdmpasdy |1n\}l'ﬁ§edriﬁ n@ﬁ%ﬁﬁtc@baﬁpmem in the

fect’ on m crotubule arfays in interphase cel
mou@dv&)yl’ert disappelars, frar @eyrons\sesmhadter bg‘ﬁ‘o and thug @gé tngnblhan n@gaqot produce

i S ] ved i.n neur ve
the Refopd aal e AR S SRR b PP TR pilicrotubute
drugE@PerhANL DiEkpRBsI HRYF 1O miRARIHEBr plofen EGS hrpﬁ@hﬂitohc neurons: '
neur opat y associ ated w th treat nment aclitaxel

implinations foe neuranal develppmensuy devrosci 1998, 18(19) 7822-7835). Herein we describe

the isolation of a class of specific and potent inhibitors of Eg5, expected tQ‘be useful in the
treatment of neoplastic disease.

Certain pyrimidones have recently been described as bemg inhibitors of KSP (WO
03/094839, WO 03/099211, WO 03/050122, WO 03/050064, WO 03/049679, WO 03/049527,
WO 04/078758, WO 04/106492 and WO 04/111058).
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drugs (Ferhat, L., Expression of the mtotic notor

protein Eg5 in postmtotic neurons: 25 inplications
wo oroenesseonal devel opnent. JNeurosci 1998, 18(RG)/GB2005/003207

7822-7835). Herein we describe the isolation of a

cl ass of specific and potent inhibitors of Eg5,

expected to be useful in the treatnent of neoplastic

di sease. Certain pyrimdones have recently been

descri bed as being inhibitors of KSP (WO 03/094839,

WO 03/099211, WD 03/050122, WD,03/050064, WO

03/ 049679, WO 03/049527, 30 W 04/ 078758, WO

04/.106492 and WO 04/111058). WO 2006/ 018628 i

PCTR @ppudaice 53dighe present sanvgmiigp.dhe Beesetipyepinas ppveshispovered novel

. r N - | -

e ) MR SR, ER SRR o, AEOUEL R If YRRl for thei
antiaelliprolifgrasiod (arch aaexntdcahcer)l agtivise fnd ark elieréfoed wseful in methods of

anti-cell-proli fe.r]%i on (such as anti-cancer) activity
trea%‘?‘]ltﬁfgletlw 05 ARH (l?f’@f' in nethods of treatnent of

Sundhey RN Gdnanl mal body. 5 Sunmary of the invention

_m_elrﬁ\—nmf a compound of forrmula (I): 0 X NR-
NY Zgn ernfoiNendt § ¢onyrRARE of @r¥uta (IZ i ncl udi ng a
pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof, O~wherein: X is selected
from-C(CH3)- or -S- provide —@n X is -S then
Yis -C(CH3)-; Y is selected o - C(CH3) - or -0- or
-S- provided that when Y -

-C(CHB) -
P N~ R’
NG
Y7 ONNT N R’
OYN NR'R’
: n

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

X is selected from -C(CH3)- or -S- provided that when X is -S- then Y is -C(CH3)-;
Y is selected from -C(CHjs)- or -O- or -S- provided that when Y is -C(CHj3)- then X is not
-C(CHs)-; | -

mis Oor1;

R'is F whenmis 1; ,

R*and R? are independently selected from H or C;.3alkyl; wherein if both R? and R® are
selected fromACI-galkyl they are identical; |

nis2or3; | ,

R* and R’ are independently selected from H or C,.zalkyl;

Z is optionally substituted phenyl, or optionally substituted benzothiophene wherein the
number of optional substituents is 1 or 2 and each is independently selected from F, CL, Br, CH;
or CH,CHs; and



msOorl; 15 Rl is Fwhen mis 1; R2 and R3 are

i ndependently selected fromH or Cl1L _3al kyl; wherein if
whoiok/0Fs28and R3 are selected from Cl_3al kyl tPEHGBR@®5/003207

identical; nis 2 or 3; R4 and RS are independently

selected fromH or Cl_3alkyl; 20 Z is optionally

substituted phenyl, or optionally substituted

benzot hi ophene wherein the nunber of optional

substituents is 1 or 2 and each is independently

selected fromF, d, Br, CH3 o1 CH2CH3; and WO

2006/ 018628 PCT/ GB2005/ 003207 ~ -5- represents a chiral

center; wherei H sai d enantionmer is substantially free

of t hESPBISAEF 2EABRGEBIFEr : and wherein the opti cal

o 544 O SOBB T 08 O, LS i o
rotatadn @0thé e@mipasyvatnahidxd@ntdherss (ispolvead Fthwecannsteritionof 1mg/ml in

enc sses stereqi soners, enantioners, in
metijioh 3hgup o yRHBYES B SEURYGF & and
5 ph %g?l‘g\%}‘lﬁbxg ﬁllééro}ﬁ ggs%? ?trggﬁ%hs%nﬁ?g ERaftfonk RO %Qgﬁw&folysable precursors

fornu conpdsitions an
and plarmatatticelig-aceptablersahgof drempounds bbfdsmola Iyshangiatdieicaltcdmpositions

o 8 AR Bbonobhbs St By B & condtions e
alon€ %mnﬁfon%}ﬁ?&ﬁgﬁtﬁérap%t%ﬁi%gﬁwe &hduRUEEBHLBA&S, processes
used to prepare them uses of them as nmedi canents,

and geamediatashiged forprepree temamsfddhem es okediveoeotamsas ef thah in the
uses of .them for di agnostj.c d .anal ytic  pur,poses.
10 mantBE0eearemdhpeits il 8 Of e 0 dRER el BHP RS Rliposes.
Det:£leB d8iciBilbn of e iffe@EeMNt | nvention provides an |
enantioner of a novel conpound having structural

f oF @y ﬁast empodigry, the pesent yavnigomprovides an enantiomer of a novel compound

having structural formula (I):

X
P
NC L
Y N ¢ R3
OYN NR'R’
n
z

15 I
 including a pharmaceutically acceptable salt or an in vivo hydrolysable ester théreof,
wherein: . 1
X is selected from -C(CHj3)- or -S- provided that when X ié -S-then Y is -C(CHzs)-;
Y is selected from -C(CHj3)- or -O- or —S-.provided that when Y is -C(CHjs)- then X is not
20 -C(CHs)-; | S | |
misOorl;

R!is F when m is 1;
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Y3 NR OYN_[ LNRAR5Nn Z151 including a

phar maceutically acceptable salt or an in vivo
whyasolsssabl e ester thereof, wherein: . X is Bel/est@d/ 003207

from-C(CH3)- or -S- provided that when X is -S- then

Yis -C(CH3)-; Y is selected from-C(CH3)- or -0- or

-S- provided that when Y is -C(CH3)- then X is not 20

-C(CH3)-; msOorl; RLis Fwhen mis 1; WO

2006/ 018628 PCT/ GB2005/ 003207 -6 R2 and R3 are

i ndependently selected fromH or Cl_3al kyl; wherein if

both R2 and R3 are selected from Cl_3al kyl they are

i deptical;; njs2or3; R4 an 5 e jind ndent |y
SR eR AR Ao L S SBBROH ot
seleStBBohi O} S8R BRIMe idRhtiQpt i onal |y substituted

benzot hi ophéne wherein the nunber of optional
sulbst2toménts is 1 or 2 and each is independently

sel gct ed sfrom.F Br 0 ;.and "*"

repr é’%‘g%t ?reamé?ﬁeflg‘?mb'eﬁeé%%{%&%‘%rﬁgbﬁ 'enanti omer is

subyss aptibilyYubstR@e@bhidie, BldpabnARARMbERIRE beAMthiophene wherein the
wherein the optical “10 rotation of the enanti oner,

numpkieel eppiodalenbsittianeis i o Zinsiserl edndepeadensiysslectedifiaamF, CL, Br, CH;
or C _ngl/dm in methanol, at 20.0 C neasured at 589 nM
i€ t#$)1n a further aspect of the invention there is

pr ovT deeesants @epdbingnel; fornula (1) having an . optical

rotation of (+): O- R J o ) i
wherein said enantiomer 1s substantially free of the other enantiomer; and wherein the optical
rotation of the enantiomer, when said enantiomer is dissolved at a concentration of 1mg/ml in
methanol, at 20.0 °C measured at 589 nM is (+).

In a further aspect of the invention there is provided a compound of formula (I) having an

optical rotation of (+):

: O
CH,
X
N’\\\. ~
VTN A 4
- _NR*R®
°x N\{CH J/
. 2 n
Z .

I
including a pharmaceutically acceptable salt or an 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 is 1;

R?and R® are ihdependently selected from H or C;_salkyl;



CHIm XN 2 Na" NR3 O~'NNR4 RS CH2 n 2z 15
i ncl udi ng a pharmaceutically acceptable salt or an in

W@ 2we/0k86as ol ysabl e ester thereof, wherein: X PGT/GB2005/003207
selected fromC or S provided that when Xis S then Y
is C Yis selected fromC or 0 or S provided that
when Yis Cthen Xis not C 20 mis Oor | ; RLis F
when mis 1; R2 and R3 are independently selected from
H or Cl_3al kyl; WO 2006/018628 PCT/ GB2005/ 003207 -7-
nis 2 or 3; R4 and RS are indgpendently selected from
Hor Cl 3alkyl; Z is optionally substituted phenyl, or
optlonally substi t ut ed benzot hi ophene wherein the
nuRdel %> substituents is 1 or 2 and each is
In e or 5
Cl—g{ed%@% ﬁ?égﬁ%&%‘nﬁ&hﬁﬁs C‘Er%?nﬂtf:omﬁihe pr%ls i nvention
pr @vis dpsoretly (sE)stemad pharydror @btlb]ﬂﬂllywluhst(thmbl benfoRiipphene herein the

numlbgr é}l sﬁbst{}luewltsRls?i or 2 and each is independently selected from F, Cl, Br, CH; or
5 CHzCH3

In another embodiment, the present invention provides an (R) enantiomer of formula (Ia):

RYH,,
0
P N~ R’
NC L
YT N R’
. 4_5
O~ _N NR'R
N R
7
Ia

including a pharmaceutically acceptable salt or an iz vivo hydrolysable ester thereof,
10 wherein: |
X is selected from -C(CH3)- or -S- provided that when X is -S- then Y is -C(CH3)-;
‘ Y is selected from -C(CHj3)- or -O- or -S- 'provided that when Y is -C(CH3)— then X is not
-C(CHs) |
- misQorl;
15 . R'!is F whenmis 1;
R? and R? are independently selected from H or Cj.3alkyl; wherein if both R and R> are
selected from C;.zalkyl they are identical; |
ri 1s 2 or 3;
R*and R’ are independently selected from H or C;3alkyl;
20 Z is optionally substituted phenyl, or optionally substituted benzothiophene wherein the
~ number of optional substituents is 1 or 2 and each is independently selected from F, Cl, Br, CHs

or CH,CHs;
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ONNR Y4 R5 n Zla including a
phar maceutically acceptable salt or an in vivo
whyasolsssabl e ester thereof, 10 wherein: X i SPEEGBR1086103207
from-C(CH3)- or -S- provided that when X is -S- then
Yis -C(CH3)-; Y is selected from-C(CH3)- or -0- or
-S- provided that when Y is -C(CH3)- then X is not
C(CH3) ; msOorl;, 15 Rl is Fwhen mis 1; R2 and R3
are. independently selected fromH or C-3al kyl;
wherein if both R2 and R3 are ,sel ected from Cl. 3al kyl
they are identical; nis2or3; "R4 and R5 are
i ndependently selected fromH or Cl1 3alkyl; 20 Zis
whegginiseid £PRaHomas dt fubspatialphisss ot the (Sspenteren y

' g hj : [ f )
oS RERROAT L aRRERE: 0y s DY Bacibmer o formul 1
Br, CH3 or CH2CHS; ‘
. d
8%1\;:}\@ eE g |) n sai

t he present

(RI). 02 NIRNYyY
/7

N{_ | o IJ{\
Y N/)\\ R’
4.5
OYN\Mn/NR R
Z
Ib

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

X is selected from -C(CHj3)- or -S- provided that when X is -S- then Y is -C(CHj3)-;

Y is selected from -C(CH3)- or -O- or -S- provided that when Y is -C(CH3)- then X is not
-C(CHs)-;

misOorl;

R! is F when m is 1;

~ R?and R’ are independently selected from H or Cy3alkyl; wherein if both R* and R® are
selected from C1-3a1ky1 they are identical;
- nis2or3; , , .

R* and R® are ﬁldependenfly selected from H or Cjsalkyl;

Z is optionally substituted iahenyl, ‘or optionally substituted benzothiophene wherein the '
number of optional substituents is 1 or 2 ajxd each is independently selected from F, Cl, Br, CHs
or CH,CH. | .
wherein said enantiomer is substantially.free of the (R) enantiomer.

In formula (I) the dotted line represeﬁts 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.



10

15

20

25

ON, LNRA R5YI~1 n ZIb 5 including a
"pharmaceutically acceptable salt or an in vivo
whyasoisssabl e ester thereof, wherein: X is sePEDGBA05/003207
from-C(CH3)- or -S- provided that when X is -S- then
Yis -C(CH3)-; Yis selected from-C(CH3)- or -0- or
-S- provided that when Y is -C(CH3)- then X is not
C(CH+) 10 msOorl; Rl isFwhenms 1; .R2 and R3 are
i ndependently selected fromH or Cl1_3al kyl; wherein if
both R2 and R3 are selected fyomCl 3a|ky| they are
identical; nis2or3; 15 R4 an R5 are independently
sel ected_from H or. CL, 3alk Z is.optionall
subs# %%Mag]ﬁéhﬁlm%k ﬂ&?pl’t‘ F%ﬁ‘?é}anﬁn ‘tﬂﬁi %%enanﬁomer ofa
t U
o L P SBLe scn
vzvoﬁyﬂle)d,}tsebiefestemhﬁreoﬂ Br, CH3 or CH2CH3. wherein said

o BSor R OREN L B gt IS0 cnancomer ofa
compRRIISTENM Sl A(1F WhShedn Rris aS-d&Lhtﬁ}ﬁnﬁ%ﬁtwalfyrh%c #¥le salt or an in vivo
etween the nitrogen and whichever of X and Yis Cis

hydrdtysihle estettberoofier bond is a si ngl e bond. V\D

20 6/ 01 28 arCT é]%g | 003207 ntbq,no%ro&l%ggan enan?lomer ofa

comwtdf@mul@(l) a/hefe%m’@sl n@(cmg;)f @fer@ﬂaaméée)mmW &cBptble Salt or an in
- or a pharmaceutically acceptable salt or an

Vl"OlhgngS@@eﬁﬁﬁf@FV@ﬁbl e ester thereof. In an additional

rPe! ARfHons} ARHRLERAN UM LRBHRIONHO8: Alenantioger of a

I onmer ornu ereln

comp&mdcdf fanmha(mmhetmm lYab Ly- (acaqﬂﬁhadudeansailytacwptaiﬂe saflt or an in vivo

| vo . hydr g fabl e ester thereof.
hydrolysable eSter thereo

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

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein Y is -S- and X is -C(CH3)- or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof.

In an additional embodiment, the present invention provides an enantiomer of a

- compound of formula (I) wherein Y is -O- and X is -C(CHzs)- or a pharmaceutically acceptable

salt or an in vivo hydrolysable ester thereof.

In an additional emBodirﬁent, the present invention provides an enantiomer of a
compound of formula (I) wherein Y is -C(CHs)- and X is -S- or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof. ‘

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein m is 0 ora pharmaceutically acceptable salt or an in vivo
hydrolysable ester théreof. .

'Iﬁ an additjonal embodiment, the present invention provides an enantiomer of a

compound of formula (I) wherein m is 1 or a pharmaceutically acceptable salt or an in vivo

~ hydrolysable ester thereof.
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In an additional enbodinment, the present invention

provi des an enantioner of a conpound of forrmula (1)
wWob@r®ei8s28Y is - C(CH3)- or a pharmaceutical |y aPCEpBa®E®03207

salt or an in vivo hydrolysable ester thereof 10 In

an addi tional enbodi nent, the present invention

provi des an enantioner of a conpound of formula (1)

wherein Y is -S or a pharmaceutically acceptable salt

or an in vivo hydrolysable ester thereof. In an

addi tional enbodi nent, the prggent invention provides

an enantioner’' of a conpound of fornula (1) wherein Y

| | bl |t [
v 9580 180 SRR LS o R R EBHOT ViR G of
com@ﬂﬂ&%ﬁfﬁﬁﬁula [4)] @v]déf&ﬁ RAts HY @phbARacBhGHlIf @Scepable salt or an in vivo

enant i oner of conpound of formula (1) wherein Y is
hydmgsaglﬁ@sty(rmgreof;( CH3)- or a pharnaceutically accept abl e

r he
S PR AL AR TSR pdfoBora
com@ﬁuncbcﬁf&btrmﬂﬁell) wiferdin RO 1$mﬁm9UdSICh ﬂfanfnacfdmbﬂl}( dc):ep‘bﬁlﬁé €4lfor an in vivo
-0- and X is -C(CH3)- or a pharnaceutically
hyd%@@é@ﬁéﬂ?%mﬂ§ﬁft or an in VIVO hydr ol ysabl e ester
theg %Eddlpoﬁme gg&1MeQP Fhe H#mn fn%%d@g 5y Sgbﬁntlpmer ofa
invention provides an_ena t|o 0 conmpoun
compoumidfdorrhyla (h evherain 'S ussethﬂ(cﬁd&)ﬁarmuéu%aﬂs ac&eptable galt or an in vivo
ceut cal y acceptable salt or an in vivo
hyd g’ Fyesh @38 ter thereof. .25 In an additiona
enpogh ARRional Qx%b@dhﬁrx%ﬁf‘ khd dﬁ%%tt ir@@n@érplyﬂogﬁés Menantiomer of a
enant i oner of conp formula (1) wherein mis
Comgound of fplhnaﬂaréld @(hlere@la }s rropgptr alphermsaettically ancdptebld sedt or an in vivo
hydd%d 'b|¥% Le gster thereof. In an additional -
yag 3 F e GFH present invention provides an

enambi @cmi‘tﬁor@i edbodif¥Re Wikprefent Brvantich frbyidebh et &ia&itlfﬁ‘nblsof a
1l or a harnaceutlcalgy acceptable salt or an in vivo

comperrihof fenmyda ) svherinR” tshspmepy] onerheweiceudrilg acceptable salt or an in
WVO{E%{O ng%%tgp{ﬁg%% -10 In an additional enbodi nent,

resen I nventi on pr ovi des an enantioner of a
cofpanmdtiitdnat embodimetd, thenpreseat invBRtidrsprblvides #h enantiomer of a

har eutlc acceptable salt or an in vivo
‘com %x(i& 3 853 g\%@rfecl:q t tlelyl or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof. 4

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein R? is ethyl or a pharmaceutically acceptableA salt or an in vivo
hydrolysaBle ester thereof. |

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein R? is propyl or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. |

In an additional embodiment, the present invention provides an enantiomer of a
cbmpound qf formula (I) wherein R? is isopropyl or a pharmaceutically acceptable salt or an in
vivo hydronséble ester thereof.

In an additional embodiment, the preseﬁt invention provides an enantiomer of a
compound of formula (I) wherein R? is H and R? is methyl or a‘pharmaceutically acceptable salt

or an in vivo hydrolysable ester thereof.
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In an additional enbodinment, the present invention

provi des an enantioner of a 5 conmpound of formula (1)
wob@emiss2i2 i s met hyl or a pharnmaceutical |y aceepGRI08/003207

salt or an in vivo hydrolysable ester thereof. In an

addi ti onal enbodi nent, the present invention provides

an enantioner of a conpound of fornmula (I) wherein R2

is ethyl or a pharmaceutically acceptable salt or an

in vivo hydrolysable ester thereof. 10 In an

addi tional enbodi ment, the prgsent invention provides

an enantioner of a conpound of fornmula (I) wherein R2

i s_propyl..or .a pharmaceutically acceptable salt or an

18 RO B BraBiieat 46t S bnastor pavids Sfarer bl of
comBHRRC T8 Hula gﬂ) SvHREES RAknd RY 8R! &Ry PEQVHIAGRa@tically acceptable salt or

enantioner of "a conpound of fornmula (1) wherein'R2 i's i
an i wep hpgplysable astphthengateut i cal |y acceptable salt or an

in. 15 vi.vo drol.ysapble ester.thereof. In an .

Ll EF e SR RA e SR L ub Rt bran o AT preovemsgof
comPOurRTGHTbHATE (1) Shefein 64D 6+ A BhainabQitivdl 1R addeptableasaRion alfd vivo

I's methyl or a pharmaceutically acceptable salt or an
hydroly sghlg gstertgicef.ysabl e ester thereof. In an additiona

o . Toh _ . . ovi '
o Bl tiongh DBEEREC wd PHCEAE L REPHHEs B cnamigmerofa
compsurel dfytbrrmila &) MhafdiRa e’ beaphymaceaphipbeepable salt opan in vivo

in vivo hydrolysable ester thereof. In an additiona

hydrahisable geiat hereRE” pr esent i nvention provi des an ‘

en?ﬁ“éu}\ o ﬁﬁ’lbo&iﬁféﬂe b fRfenk %\%Hﬂigrbéﬂoi/id 184 ijld?ltigﬁe.f Sfa

propyl or a pharnmaceutically accept e salt or an In
compowml oftfyohmdb ¥I§ abilereie B év Hiohe phafma@Butically ncegtibld saftair an in vivo
I ment tgg present invention provides an

enbo
hydr@)j;'g?ﬁ]?lfe&ﬁtﬁrrthﬁlfe compound of formula (1) wherein R3 is

i sopEPRYitiGHal BmBBEMEBE B hrednk vRREEPHRRIdRs 8AkAan@bmBof a
in vivo hydrolysabl e ester thereof I'n an additiona

compeiysifrfermyla () evhereas Bhis Hiov e phawrrcputinglly @scepiable salt or an in vivo
hycr 3R BE 8isafny o1 aaphar mceut i cal 1y acceptable

salif an 8Q1i8éna BmbbdiMiew theysteSiny fabhioresioeides Aeedtiom¥of a

2006/ 018628 PCT/ GB2005/ 003207 "-11 . ' ' o
compound of formula (I) wherein R" is methy! or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. | |

In an additional embodiment, the present invention provides an enantiomer of a
cdmpound of formula (I) wherein R*is ethyl or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. | ' |

In an additional embodiment, the present invention provides an enantiomer of a
compound of formulé (1) wherein R* is propyl or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. . .

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I).whereirll R* is isopropyl or a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof.

In an additional embodiment, the present invention provides an enantiomer of a

compound of formula (I) wherein R’ is H or a pharmaceutically acceptable salt or an iﬁ vivo

hydrolysable ester thereof.
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In an additional enbodinment, the present invention
provi des an enantioner of a conpound of forrmula (1)
wob@emiss2i2 and R3 are nethyl or a phar maceut i BEl/G$2005/003207
acceptable salt or an in vivo hydrol ysabl e ester
thereof. In an additional enbodi nent, the present
i nvention provides an enantionmer of a 5 conpound of
formula (1) wherein nis 2 or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. In an additional enbgdinent, the present
invention provides an enantioner of a conpound of
3 or harnace ica . -
ho Lt SishldnalPEbS e o G ThGRRUT BERbles S pdbiomer ofa
compbeideifornkila (1) vaferad @ td aB@l1 &'@ﬂ%‘ﬁﬁé@uﬂcﬂnﬁaﬁé §ﬁ@ kalt or an in vivo
I nvention provides an enantionmer of a conpoun
hympb@dﬂbaﬂ@nﬁwmméreun R3is H or a pharnaceutlcally
sa | e_est

e rdt Bopotiford sl Tl e el FERefpE dfiomer ofa

com?é\){rﬁlrﬁﬂ fornyls oY ivdReia R’ enanyli oo Mmaﬁﬁao@uﬁédﬂ%@bﬁiﬁa&é salt or an in vivo
ormula (1) wherein R4 is H or a pharnaceutically

hydrglysable speethe®pf. or an in vivo 15 hydrol ysabl e ester
ther 8? gddﬂh&la?@ ggcﬂh{ehp r%%?ﬁ’l t?cgn plroo%e? iE glgiﬁttlpmer ofa

i nvention provi des an enanti oner o conpoun

compounddfofrhyla (#) evherain R4 ig Isopﬁtdmlph@rm@:emmnmeemammdlyor an in vivo
ceptable salt or an in vivo hydrolysable ester
hY&PE@ﬂQBF“mﬂﬁ@§H -addi ti onal enbodi nent, the present

| nyemt écﬁf(‘t @aﬁ)ge?g‘?ﬁé&hwé& veﬁtflo I%QldEQEEPMQOﬂfGI' ofa

f or mul a I's ethyl or a pharnmaceutica
comammelpifémimls &) lwlmrelmR isisapropyl omyldmahya&abﬂlcallgsibmptable salt or an in

In a |t|onal enbodi nent, the present
VWO%Xa 5?®ﬁe1P5&ﬁ an enantiomer of a conpound of

f ol Qddlﬂlanamfeﬁbsalﬁqeﬁé tHleSpr%éﬂpﬁiveﬁtﬁorﬂprbﬂEm SitHnti6Akt ¥f a
acceptable salt or an,in vivo hydrolysable ester

comp%mdeﬁfforrmsa (T eredel Bi ﬁlilbeaBreéwﬁoHl qrdath methl, |@r BS vl and R is
1sop }//F Qtd a&%fx?ﬁgvaqv !tlga?lf’y etnl:?lg tséll?orrlIe in gfvn% hya?&?sa%ﬁ]e es(t)er thereof.

PSP Sopr Opd

phat m&iﬂﬂid)r&abﬂnbo@ﬁiéﬁ@&Mﬁs@aiﬂveﬁ)ﬂiorﬁlﬁrovﬂes ¥k ¥i@ntiomer of a
hydro%ysable ester thereof. |n an additiona

compPHIWA ula (I @/hﬁ{;eé%gﬁg optiprally p%b,stlﬁ}t@ﬂ,p]y@gl afrp pharmaceutically
acceﬁ&ﬁ%ts'aﬁgﬁran%w@o h?%gﬁ@émg eQkr tilggpgl a (1) wherein RS is

ar maceut Iy accept salt or an in vivo
In an add1t10na1 embodiment, the present invention provides an enantiomer of a

compound of formula (I) wherein Z is optionally. substituted benzothiophene-or a
pharmaceutically acceptable salt or an i vivo hydrolysable ester thereof.

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein Z is 4-methylphenyl or a pharmaceﬁtically acceptable salt or an
in vivo hydrolysable ester thereof. -

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein Z is benzothiophen-2-yl or a pharmaceutically acceptable salt
or an in vivo hydrolyéable ester thereof.

‘ In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) wherein Z is 4-chlorophenyl or a pharmaceutically acceptable salt or an

in vivo hydrolysable ester thereof.
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30 hydrol ysabl e ester thereof. W 2006/ 018628
PCT/ GB2005/ 003207 -12 In an additional enbodi nent,
wo b@efprsssent i nvention provi des an enanti oner PET/&@B2005/003207
conmpound of formula (1) wherein R5 is nethyl or a
pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. In an additiona
enbodi ment, the present invention provides an
enanti omer of a 5 conpound of formula (1) wherein R5
is ethyl or a pharnaceuticaIL% acceptable salt or an
in vivo hydrolysable ester t éreof. In an additiona
enbodi ment.,, the present invention provides an )
endh i BFfions embodigianh (hriPrsent SHFRNSR ProyidRpan enantinger gf a
: ri . .
com O e D A PR L P BT PQ P Bl BRIt bl sal or an
in vieorhpdiolysalle esttvethpreeSent i nventi on provi des an

i R o B LR
com%@undvéf\‘fgnﬂddg (9 wWiRekh € i§aLBEthyItRNee ophéiy1dPa %Q&Fnﬁc@ﬁtﬁ:'ally acceptable

nbodi nent, the present invention provides an
salt enamirivarogry dodly sablecestqyshereofof fornula (1) wherein R4

.e both H.. h hyl ' d.R5 i
75 G b igreT o irab tac et ey eyl in i Sk Pl St

. comPBurdofoMAuIR Y Mleysialtl ie 28sdieklofdpBe@afor alphadiaceutically acceptable salt

addi tional enbodinent, the present invention provides
or ap i Wnahydrolyeableester thersepound of formula (1) wherein Z

ISP Erﬁ L@aﬁé&ﬁa‘{ %%B&ﬁﬁe%ﬂ&ﬁéj ROGH #v RfioPpR R RE ?ﬁ&dﬁ%ﬂle& ¥fa

accCept abl e SAFTO0r an i Vivo ygro?y abl'e ester
combpb@idestfforrhiila &) vaweiih Zap dtmehidpdenydrdenzéthvphere 3 emt4-chlorophenyl, 4-

I nvention praovides an enantioper of a 20 coenpound, O
bfoq‘,l‘w}ﬁﬂ}’1a4ﬂ9pth5dh3eﬁé?fﬁph‘21yil er éyat IgHerophenyd aha Bhaeghtcally acoeptable

t 'p@Q@ ceutically acceptable salt

SMIgsﬂéﬁ‘?% i¢g9ﬁ§%{%ﬁ§§§%%gﬁgster thereof. In an

adPatticolra valeabaitianiahle, grotyes ape esiiows ishtviabies nay deivded where

an _.enanti oner. of conpound of formul a r el
epPREr IS BN el SOl AT SOy e Patipeore o
hered@ler.Or an in vivo. hydrolysable ester thereof.

25 I n-an additional enbodi ment, the present invention

pr &Visd€sClHn--enant i oner of a conpound of fornula (1)

wh ekp Z is benzot hi ophen-2-yl or a pharmaceutically

ac ﬁtable salt

Y is C.
Y is S.
Y is O.
Y is -S- and X is -C(CHz)-.
Y is -O- and X is -C(CHs)-.
'Y is -C(CHj)- and X is -S-.
mis0.
“mis 1.
R%*is H.
R? is methyl.
R? is ethyl.
R? is propyl.
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or an in vivo hydrol ysable ester thereof. In an
addi tional enbodi nent, the present invention provides

wa@eooeossses oner of a conpound of fornula (1) WPET/6BR00Z/003207

i s 4-chl orophenyl or a pharnmaceutically acceptable
salt or an 30 in vivo hydrol ysable ester thereof. WO
2006/ 018628 PCT/ GB2005/ 003207 -13 In an additiona
enbodi ment, the present invention provides an
enanti omer of a compound of fornula (1) wherein Z is
4 bronDphenyI or a pharmaceutigal |y acceptable salt or
in vivo hydrol ysable ester thereof. In an
addi.i odi ment, the present invention provides
anqienans{apo%?bof ab conpound of formula (1) wherein Z
i s RP-igedelyll - 3- fl uorophenyl or a pharmaceutically
acc ptable salt or an in vivo hydrol ysabl e ester
thé%é@PtYln an addi tional enbodi nent, the present
in rovides an enantioner of a conpound of
fo&ﬁg g&%yf wherein Z is 2, 3-dichlorophenyl or a
pha’riiseptopghl | y acceptable salt or an in vivo
hy r0l sabl% ester thereof. 10 In an additiona
dp Ripaeivdsent invention provides an
en conpound of forrmula (1) wherein Zis
4-%§Fﬁ§?ﬁhenyeﬁlkenzothiophen-z-yl, 4- chl or ophenyl, 4-
br ons@henyl, 4-nethyl - 3-fl uorophenyl or
2, 3- dlchlorophenyl or a pharmaceutically acceptable
sa™3r an in vivo hydr ol ysabl e ester thereof.
Parglijepl ar val ues of variable groups are as foll ows.
Such, val ues may be used where 15 appropriate with any
offihefbeflnltlons claims or enbodi nents defined
1% nbtg ore or herei nafter. Xis -C(CH3)-. X sS.
YIS "YisS. YisO Yis -S and Xis -C(CH3)-. Y
i S R'Qs et X is - C( CHB) -

R* is p;opyl.

R*is isopfopyl.

R’is H.

R® is methyl.

R’ is.ethyl.

R’ is propyl.

R’ is isopropyl.

R* and R’ are both H or 1bAo’th methyl, or R* is H and R’ is isopropyl.

Z is optionally substituted phenyl.

Z is optionally substituted benzothiophene.
_ Zis 4-methylpheny].
Zis benzothiophen-2-yl.

Zis 4-chlbropheny1.

Z is 4-bromophenyl.

Z is 4-methyl-3-fluorophenyl.

Z is 2,3-dichlorophenyl.
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Yis -C(CH3)- and Xis -5-. .25inis 0. ms 1. R2

isH Ris nthyl. R2is ethyl. 30 R2 is propyl. WD
wWQ@6/:BSE28 PCT/ GB2005/ 003207 -14- R2 i s i sopeDEBR005/003207

R3 is methyl. R3 is ethyl. R3 is propyl. 5 R3is

isopropyl. R2is Hand R3 is nethyl. R2 and R3 are

methyl. nis2. nis3. 10 RBis H RAis H R4

nmethyl. R4 is ethyl. R4 is propyl. 15 R4 is

isopropyl. R5is H R5is nethyl. R5 is.ethyl. RS

is propyl. 20 R5 is isopropyl 45._

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3-dichlorophenyl. . .

In a further aspect of the invention there is provided an enantiomer of a compound of
formula (I) (as depicted above) including a pharmaéeutically acceptabie salt or an in vivo
hydrolysable ester thereof,
wherein:

X is selected from -C(CHj3)- or -S- provided that When X is -S- then Y is -C(CHj3)-;

Y is selected from -C(CH3)- or -O- or -S- provided that when Y is -C(CHj3)- then X is not
-C(CHs)-;

misO0orl;

R'is F when m is 1;

. one of R? and R® is H and the other is methyl or both R* and R are methyl;

nis2or3; ‘

R* and R’ are indg:pendently selected from H or Cy.3alkyl;

Z is 4-methylphenyl, benzothjophen-,fz—yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-

. ﬂuorophenyl or 2,3-dichlorophenyl; and

“*” represents a chiral center; ‘
wherein said enantiomer is substantially free of the other enantiomer; and wherein the optical
rotation of the enantiomer, when said enantiomer is dissolved at a concentration of 1mg/ml in
nﬁethanol, at 20.0 °C measured at 589 nM is (+). |

In a further aspect of the invention there is provided an (R) enantiomer of a compound of
formula (Ia) (aé depicted above) including a pharmaceuﬁcally acceptable salt or an in vivo
hydrolysable ester thereof, |
wherein:

jX is selected from -C(CHjs)- or -S- provided that when X is -S- then Y is ~-C(CHj3)-;

Y is selected from -C(CHs)- or -O- or -S- provided that when Y is -C(CHj3)- then X is not
-C(CHs)-;

misOorl;

Rl’ is F when m is 1;

one of R? and R? is H and the other is methyl or both R? and R are methyl;
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R4 and R5 are both Hor both nethyl, or R4 is Hand RS
is isopropyl. Z is optionally substituted phenyl. Z
w0 g006/1862%al | y substituted benzot hi ophene. Z PGT/GB2005/003207

4- et hyl phenyl . 25 Z is benzot hi ophen-2-yl. Zis

4-chl orophenyl. Z is 4-bronmophenyl. Z is

4-met hyl - 3-fl uorophenyl. Z is 2,3-dichlorophenyl. WO

2006/ 018628 PCT/ GB2005/ 003207 -15 Z is

4- et hyl phenyl, benzot hi ophen-2-yl, 4-chl orophenyl,

4- bronophenyl, 4-nethyl -3- fl ygrophenyl or

2,3-dicllorophenyl. In a further aspect of the

invention there is provided an enantioner of a
coffgdafd’of fornula (1) (as depicted above) including

a RiALARE @it inaGlchieRBCRRICRR fors 3 br @{3aﬁ@wﬁdw vo 5

hydrol ysabl e ester thereof, wherein: i's selected
f r &nis Aapahglpheml, beszotbmhﬁmédfltﬁahlowwnn% 4-bron®phehpin4-methyl-3-
elected from-C(CH3)- or -0- or
ﬂuo“§haﬁpcé%E%%CWHEFHWﬁéh Yis -C(CH3)- then X is not

wherdif 6418 nantibthefissfdBstdatiallflrdeSoffthd B RnfAticinet; one of R2
and R3 is Hand the other is nmethyl or both R2 and R3

ﬁ&lﬁw aspegt efAbe rvepdorngreRs PervadqdradSe epaipompr of a compound of

forn‘gl ﬁa%%@%h“b&’ e)%ich?ﬁlgx Shn eny%ut }11@ ngt% J}ﬁrl%'an in vivo

hym@hmabmwheﬁﬁmﬁbﬂorophenyl or 2 3- dlchlorophenyl and
represents a chiral center; wherein said enanti omer is
WheEibst antial ly free of the other enantioner; and

wWher RisBleEfg AR -i(f(@hh)- or -S- provided that when X is -S- then Y is -C(CH3)-;

Y is selected from -C(CHj3)- or -O- or -S- provided' that when Y is -C(CHj3)- then X is not
-C(CHs)-; |

misOorl;

R'is F when mis 1; ‘

one of R? and R® is H and the other is methyl or both R? and R® are methyl;

nis2or3;

R*and R’ are iﬁdependently selected from H orVC1-3alkyl; and

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-

~ fluorophenyl or 2,3-dichlorophenyl;

wherein said enantiomer is substantially free of the (R) enantiomer.
~ Ina further aspect of the invention there is provided an enantiomer of a compound of

formula (I) (as depicted above) including a pharmaceutically acceptable salt or an ir vivo.
hydrolysable ester thereof, |
wherein:

Y is -8- and X is -C(CHz)-;

misOorl;

R'is F whenm s 1;

one of R? and R® is H and the other is methy! or both R and R® are methyl;

nis2or3;

R*and R’ are independently selected from H or Cyalkyl;
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rotation of the enantioner, when said enantioner is
di ssol ved at a concentration of Inmg/m in 20
woregoaamskg at 20.0 C neasured at 589 nMis (+)PCT/GB2005/003207
further aspect of the invention there is provided an
(R) enantioner of a conpound of fornmula (la) (as
depi cted above) including a pharmaceutically
acceptable salt or an in vivo hydrol ysable ester
t hereof, wherein: 25 X is selected from-C(CH3)- or
-S- provided that when X is § then Yis -C(CH3)-; Y
is selected from C(CH3) or 8 or -S- provi ded that
when Y is Cg hen X is q C(CH3
RL % 1§ 4pmlhely ?ﬁyl bePZOtéthéﬁ%zdf ‘hzhlamfhpwl & brq)rawdlepﬂeél-methyl 3-

and R3 are nethyl; WO
ﬂuo%gyélggge&%%@%&%dggzo? -16- nis 2 or 3; R4
and*’R&pmsentsaathﬂelméeml y selected fromH or C1_3al kyl;
whegqu ﬁarzlg Ip%gﬁl@%tr Psy S&lg xgtl}t/?hlgﬁg qu[}tl tgtglih enptl@tiner and wherein the optical
rotafibOf BB REMonRE, vehed sgidcetﬂaﬁﬁ@rﬁgﬁg ﬂissol@ea\@ted’ &in@etﬁ?ﬂh@n of 1mg/ml in

enantiomer is substantially free of th
metlmmahtatb@réfcmeasareﬂlatﬁxtﬁénl\/laspe)ct of the |nvent| on there

lhﬁﬁ %glt}?q? gip%?ta( St%‘% g}r\t/g{rllé(lag %%\}g;)rq%ﬁ ol i (#S egan‘uomer of a compound of
fomﬁﬂ@(lﬁ?@@ HE}IM%J:I bYoRS ?rﬁﬂ’ﬁcﬁ@% &p ﬁﬁjrﬁacé’tﬁtlc%fl}i 'aEbe}StaY)fé sa}t OT an in vivo

hydr ol ysabl e ester "t hereof, "wherein I's selected
hydlfoilﬁable@ete}th):peoﬁr -S- provi ded that when X is -S then
hY is -C(CH3)-; Y is selected from-C(CH3)- or -0- or
wheregy provided that when Y is -C(CH3)- then X is not

- CG3E- andX $9@(EHs)-RL is F when mis 1; 15 one of R2
and R3 is H and the other is met hyl or both R2 and R3

ar & iset o1yl ;

R'isF whenmis 1; - '

one of R? and R® is H and the other is methyl or both R? and R® are methyl;

nis?2 or3;

R* and R® are independently selected from H or Cjsalkyl; and ]

Z is 4-methylphenyl, benzothiophen—Z‘-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3- -
fluorophenyl or 2,3-dichlorophenyl; | |

wherein said enantiomer is substantially free of the (S) enantiomer.

In a further aspect of the invention there is pfovidéd an (S) enantiomer of a compound of =

formula (Ib) (as depicted above) including a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof,
wherein:

Y is -S- and X is -C(CHj3)-;

misOorl;

R'isF whenm is 1;

one of R? and R? is H and the other is methy]l or both R? and R® are methyl;

nis 2 or3; ‘

R*and R® are independently selected from H or Cy.alkyl; and
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nis2or3; R4 and R5 are independently selected fromH

or Cl1 3alkyl; and Z is 4-nethyl phenyl,
whenwsotdseophen- 2-yl , 4-chl orophenyl, 4- br onophreyGB2005/003207

4- et hyl - 3- fl uorophenyl or 2, 3-dichl orophenyl; 20

wherein said enantioner is substantially free of the

(R) enantionmer. In a further aspect of the invention

there is provided an enanti oner of a conpound of

formula (1) (as depicted above) including a

pharmaceutically acceptable azgg or an in vivo

hydr ol ysabl e ester thereof, erein:. 25 Yis -S and

Ro Za A R B L R e OB AEE Y TPt Shiim R e methyL->
fluof33héye oﬁ@,@tﬂiéhloro?hé%&r 3; 30 R4 and R3 are

i ndependently selected fromH or Cl_3al kyl; WO
whez{08i O e8GLBmMPCF/sEBO0BIY (3207 the (R) egantippmer.

j:: grf%ﬁ%‘gﬁgﬁ vl oﬁlﬁeg{ztﬁie/ﬁl i‘%&ﬂ%ﬁ%;}% P%éé/hdgﬁ_aﬁggéﬁpo%er}%lf 1 compound of

formail23(T¥{a6 lakgicepABHW) indiding & phireRiceatiall$ adceptibleddalt or an in vivo
- center; erein said enantioner is substantially free
hydrefyseie egetrdereehant i oner; and wherein the optical 5
whetc@l.ation of the enantioner, when said enantioner is
I'ssol ved at a concentration of Ing/m in nethanol,

at Y20 -0- eadKasuC(@Hsat 589 nMis (+). In a further

aspect of the invention there is provided an (R

enBhildef of a conpound of formula (la) (as depicted

ab@Ve) p iyheh Uil g a phar maceutical ly acceptable salt or

an in vivo folysabl e ester thereof, 10 wherein: Y
i sonGef RhahdR] is H G{daHB piher isthstbph dr;both R* and R are methyl;
nis?2 or 3; ‘

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

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3-dichlorophenyl; and

“#” represents a chiral center;
wherein said enantiomer is substantially free of the other enantiomer; and wherein the optical
rotation of the enantiomer, when said enantiomer is dissolved ata concenﬁation of lmg/ml in
methanol, at 20.0 °C measured at 589 nM is (+).

In a further aspect of the invention there is provided an (R) enantiomer of a compound of
formula (Ia) (as depicted above) including a pharmaceuﬁcally acceptable salt or an in vivo
hydrolysable ester thereof, -
wherein:

Y is -O- and X is -C(CH3)-;

~misOorl;-

R!isF whenmis 1;

one of R* and R® is H and the other is methyl or both R? and R? are methyl;

| nis2or3;

R* and Rs'are independently selected from H or C;3alkyl; and
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Rl is F when mis 1; one of R2 and R3 is H and the

other is nethyl or both R2 and R3 are nethyl; 15 nis
WQ206/08628R4 and R5 are i ndependently sel ect ed PCDGBRISI003207

Cl_3al kyl; and Z is 4-nethyl phenyl,

benzot hi ophen-2-yl, 4-chorophenyl, 4-bronophenyl,

4- met hyl - 3- fl uorophenyl or 2, 3-dichl orophenyl;

wherein said enantionmer is substantially free of the

(S) enantioner. 20 In a further aspect of the

invention there is provided afg(S) enantionmer of a

conmpound of. fornula (I'b) (as depicted above)

| n% féqﬂ Iggthg 1 X e(gﬁ]nop%l l-y’ %Hlt aogollhgn%slah Lovam%ﬁ'xegyl 4-methyl-3-

VI VO er eb

ﬂuoﬁi}iﬂleﬁS/ll0$23QﬂlEIﬂ8)ophen§a5 mis O or 1; R is Fwhen ms |;
one of R2 and R3 is H and the other is nethyl or both

whepgin g#d epantigmer fetuhytentially free of the (9.enpafiped. R5 are

2008 SIBE2E TRErT B DB ODS TG  Pigy ) endbntPora compound of

forrdzl ardbhids dbgioged abb@a’)zmmdim@ hehazZnackutichilg hbaspeabiesayl or an in vivo
4- br omophenyl , 4-nethyl -3- fluorophenyl or

hym?h§aHF€ﬁF6W6ﬁﬁényl mhereln said enantioner is
whesdpstantially free of the (R) enantioner. In a further
aspect of the invention there is provided an
enahisi-Orend XfisaCdtpaund of 5 fornula (1) (as
depchF above) including a pharnmaceutically
}i’s salt or an in vivo hydr ol ysabl e ester

thq@qgﬁwﬂ%ﬂgggun Yis -0- and X is -C(CH3)-;
m'sOorl, 10 Rl is F when mis 1, 5

one of R and R is H and the other is methyl or both R? and R® are methyl

nis?2or3;

R* and R® are independently selected from H or Cysalkyl; and

- Z 18 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4—methyl 3-
ﬂuorophenyl or 2,3-dichlorophenyl;
wherein said enantiomer is substantially free of the (R) enantiomer.

In a further aspect of the invention there is provided an enantiomer of a compound of
formula (I) (as depicted above) including a pharmaceutically acceptable salt or an invivo
hydrolysable ester thereof, |
wherein:

" Yis-C(CHj)- and X is -S-;

misOorl;

R!is F whenm is 1;

- one of R? and R? is H and the other is methyl or both R? and R are methyl;

nis?2or3;

R* and R’ are independently selected from H or C;salkyl;

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-brom0pheny1: 4-methyl-3-
ﬂuorbphenyl or 2,3-dichlorophenyl; and

135 2)

represents a chiral center;
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one of R2 and R3 is H and the other is nethyl or both
R2 and R3 are nethyl; nis2or3; R4 and R5 are
wo pabejpessdent |y sel ected fromH or Cl_3al kyl ; ZPCEHGB2005/003207
4- et hyl phenyl, benzot hi ophen-2-yl, 4-chl orophenyl,
4- br onmophenyl, 4-nethyl-3- 15 fluorophenyl or
2, 3-di chl orophenyl ; and represents a chiral center;"
wherein said enantionmer is substantially free of the
ot her enantiomer; and wherein the optical rotation of
t he enantionmer, when said enﬁgbioner Is dissolved at a
concentration of 1lng/m in Yt hanol, at 20.0 C
neasured at 589 nMis (+) In a further aspect of
wher¢in sifl ga#RUOFHT ﬂ%fé&bétap%alb’r%‘?ﬁ %féae aiey R}aneﬁlaﬁlb %ﬁ@fhe@ﬂn fhe optical

rotaﬁ&??ﬂg\g gnﬁfhonge? rIiald &) fl@lﬁexdxg @ﬁs%&@gd PPV kentration of Img/ml in

I'ng a pharmaceutically acceptable salt or an in

methdne at PY.0ral nicabled seS8®nM iBgFeof , wherein: Y is -0-
and X is -C(CH3)-; .25 msQorl;, Rl isFwhenms 1; one
of I flepr Rgoqc@ﬂha irvenhien Serrs Prevides anAR) spamisner b a compound of

oGP b By e B i i
hydﬁﬂ)ﬁkﬁbEbSﬁQﬂleRGTj GB2005/ 003207 -19 Z :

4- et hyl phenyl , benzothiophen-2-y|, 4-ch|oropheny|,
whegeiBy onpphenyl , 4- et hyl - 3- f1 uor ophenyl or

2, 3r i @'@tﬁ%oﬁlﬁﬁ%us\mer e| n said enantioner is

substantially free of the (S) enantionmer. In a further
aspectO afl;t he invention there is provided an (S)

enant.i r of. cconpound of 5 formula (1b) (as
3{1 ESNE}?B ’| ncl udi ng a pharmaceutically
aC RRLARF 8nd RP Is @bnd@thel di\he\fuyﬁletmygf il Fékhe Ré%hﬁ*hethyl
t her eof , mhereln Yis -0- and Xis -C(CH3) -
nis 2 or 3; ‘
R* and R’ are 1ndependently selected from H or C;salkyl; and
Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3-dichlorophenyl; |
wherein said enantiomer is substantially free of the (S) enantiomer. )
In a further aspect of the invention there is provided an (S) enantiomer of a compound of

formula (Ib) (as depicted above) including a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof,

“wherein:

Y is -C(CH3)- and X is -S-;
misQorl;
R‘.isthe‘nmis 1; &
one of R and R? is H and the other is methyl or both R? and R® are methyl;

‘nis2or3; ‘. . ‘ '
R* and R’ are independently selected from H or C;.zalkyl; and

~ Zis 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluoropheny! or 2,3-dichlorophenyl;

wherein said enantiomer is substantially free of the (R) enantiomer.
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m sOorl; 10 Rl is F when mis 1; one of R2 and R3 is H

and the other is nethyl or both R2 and R3 are nethyl;
woR@Bo1$628 R4 and R5 are independently sel ect edP€T/GBRE45/003207

or Cl_3alkyl; and Z is 4-nethyl phenyl,

benzot hi ophen-2-yl, 4-chl orophenyl, 4-bronophenyl,

4-met hyl - 3- 15 fluorophenyl or 2, 3-dichl orophenyl;

wherein said enantionmer is substantially free of the

(R) enantioner. In a further aspect of the invention

there is provided an enantionz of a conmpound of

formula (1) (as depicted abov ; including a

pharmaceutical | y accept abl e salt or_an in vi
hy &t afuyrdppwegiifdhe nyeptiass thersas pypapderd s comnognd ef foryla () ora
E@ i sFwhenmi s 1; one of R2 and

ph gﬂﬁcbﬁy %e{)ﬁb@s ﬁa{e}?osfgnet hyl or both R2 and R3 are

melhd additicial embadimant, Bé ;&B{énRﬁwanteoﬂ mdejdend emhpqund of formula (I) or
selected fromH or Cl 3al kyl; 4- et hyl p [,
a phiyghseititelp ReATPEDIR salt AT R I”b}”é‘jﬁ h@ﬁlryfysalale BF%%EW@E %lected from:

-2 f -
(0 RN o A B ool B gD adi

ﬂpyﬁ@idlwﬁbﬁirm&]zm‘nethﬂ@emzmmde hydmigen eldaridé;oner i s

() SR R Bl S SRS SRR 4 3 piasolols -
d]py%ﬁhgm%l?giﬁréma 41rﬁetﬁyls§&&xﬁdieqiyda>g@ﬁ RERRAUEAL I on of

anol , O C neasured at 589 nMis

) Iﬁ;" Annmoeprmﬂ) Nefl- Eﬁsbeﬂuorofbemé) pﬂn@hrlr%nxwﬁei*@h}/@ro -isothiazolo[5,4-

By 4 SRR A AR L oo | 2L

(+) NG S2phiablRoBA)-N-[AL(58nkzyl- inethyl AYyshood, § shil} deo-esitigzolo[5,4-

d]pytl'llgricrhn— f—yl)—propyl] 4-bromo-benzamide hydrogen chlorlde

(+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro- 1soth1azolo[5 4-

d]pyrimidin-6-yl)-propyl]-4-chloro-benzamide hydrogen chloride;

(+) N-(3-Amino-propyl)-N-{1-(5-benzyl-3-methyl-4-o0x0-4,5-dihydro-isothiazolo{5,4-

d]pyrirrﬁdin—G-ﬂ)-propyl]-3 -fluoro-4-methyl-benzamide hydrogen chloride;

6. N-(3rAmino—propy1)-N-[1 ~(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-

d]pyrimidin-6-y1)-propyl}-2,3-dichloro-benzamide hydrogen chloride;

(+) Benzo[b]thiophene-2-carboxylic acid (3-amino-1é>ropyl)-[1-(5-benzyl-3-methy1—4-0xo-4,5-

dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl}amide hydrogen chloride;

) N-(Z—A.mind-ethyl)—N-[l -(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-

6-y1)-propyl}-4-methyl-benzamide; ' ' '

(+) N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-N-(3-

dimethylahﬁno-prbpyl)-4-methy1-benzamide; .

) N-[l-(5-Benzyl-3-methyl—4-oxo-4 5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl}-N-(3-

isopropylamino-propyl)-4-methyl-benzamide;

(+) N-(3- Armno—propyl)-N [1-(5-benzyl-3-methyl- 4-oxo 4,5-dihydro-isoxazolo[5,4- d]pynrmdln-
6-yD)-propyl]-4-methyl-benzamide hydrogen chloride;

(+) N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3 -methyl-4-oxo-4,5-dihydro-isothiazolo [5.4-

d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide hydrogen chloride;
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wherein: Y is -C(CH3)- and Xis -S,- misOorl;, 10 R1
is Fwhen mis 1; one of R2 and R3 is H and the other
WO 2000018898 or both R2 and R3 are nethyl; ni s2BCBGBRDS/003207
and R5 are independently selected fromH or Cl_3al kyl ;
and Z is 4-nethyl phenyl, benzot hi ophen-2-yl,
4- chor ophenyl, 4-bronophenyl, 4-nethyl-3- 15
fl uorophenyl or 2, 3-dichl orophenyl; wherein said.
enantioner is substantially free of the (S
enantiomer. In a further aspegy of the invention there
is provided an (S) enantioner of a conpound of

f | I b bov
() N ATy | S R OG- 3 e it i pghiazolol 4
d]pyﬂ%ﬁjdlﬂ |6Y5$1§\b l rﬁetﬁ?ﬂﬁ?ﬁ/lﬁ‘ 18 ﬁ@tfh{l lg&lzal‘fﬁlfer I%}'d?eegne}{ r%hﬁ);rd@{ Q(;E)e

(+) N}(J Rﬁnamr@rd%@l)l—lﬁ {H-[ana- ﬂMO@BWﬂ) D@lq’fb)tllﬂﬂy‘bxqaﬁ Shbhydriisothiazolo[5,4-

5 R4 d, R5
by R LTS L eEEY S PO Bt DR Chiprifes | o
) I\ﬂ(ﬂm}{&-@ﬁﬁm lkl?fbéﬁiﬂlooﬁ@ﬁ t-2=0%b-4 ﬁdﬁfyﬁﬂf Retevlo[s,4- d}pynmldm-

br onophenyl , 4 net h - uoropheny or

-Yl)ﬂ-ﬁwdlyémr@ydﬂpﬁémo-bmmerh@mgﬁne)héaﬁdeomsr is
(9 SRR B 2238heh b U8 OBl vrimicin

6-y1)od- nfeﬂ@upm@mumtﬁm%ﬁzanﬁd@hmgadc}aoﬁ@mound of
formu rmaceutically acceptable sa

(+) N- h?er‘\él@flo (eﬂzﬂ)aN [éd&blen@ﬂél mghybti Tt tf}Yéf%}S@Wb[S 4-d]pyrimidin-
LR S REEY G, R AR Bl ORI Fcibasr 2

() Ny pehiys-abd et [er(StHearyd of-msthlybdtoxd-4, 5-difydro-isothiazolo[5,4-

d]pyrimidin-6-y1)-2-methyl-propyl]-3 -fluoro-4-methyl-benzamide hydrogen chloride; -

(+) N-(3-Amino-propyl)-N-[1 -(5-b¢nzyl-3-methy1—4—ox6-4,5-dihydro-isothiazolo[5,4-

d]pyrimidin-6-y1)-2-methyl-propyl]-4-bromo-benzamide hydrogen chloride;

H N—[l—(S—Benéyl-B -methyl-4-oxo-4,5—dihydro—isothiazolo[5,4-d]pyrimidin—6-yl)—2-methy1—

propyl]-N-(3-dimethylamino-propyl)-4-methyl-benzamide;

(+) N-[1~(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d}pyrimidin-6-y1)-2-methyl-

. propyl]-N-(3-dimethylamino-propyl)—4-bromo-berizamide;

(+) N-[1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl1)-2-methyl-
propyl]-N-(3-dimethylamino-propyl)-3-fluoro-4-methyl-benzamide;

(+) N~(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-
6-yl)-2-methyl-propyl]-4-methyl-benzamide hydrogen chloride;

(+) N-(3-Amino-propyl)-N-{1- [5-(4-ﬂu0ro—benzyl)—3-methy1—4-o>§o-4,5-dihydro-isoxazolo [5,4-

d]pyrimidin—6—yl]-2-methyl-propyl}‘-4-methy1—benzamide hydrogen chloride;

(+)N-3 —Amino-propylj—N- {1-[5-(3-fluoro-benzyl)-3 -methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-
d]pyrimidin—6—y1]-2-methyl-propyl}'-4-methyl-benzamide hydrogen chloride;

(+) N-(3-Amino-propyl)-N-[1 -(6-benzy1—3-mefhyl—7—oxo-6,7-dihydro—isothiazolo[4,5-

. d]pyrimidin-5-y1)-propyl]-4-methyl-benzamide.

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

a pheirmaceutically acceptable salt or an in vivo hydrolysable ester thereof selected from: -
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5 (+)
N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
w0 byodnesees ot hi azol of 5, 4- PCT/GB2005/003207
d] pyri m di n-6-yl)-propyl]-4-nmethyl -benzam de hydrogen
chloride; (+) N-(3-Am no-propyl)-N{
1-[5-(4-fluoro-benzyl)-3-nethyl -4-o0xo-4, 5-di hydro-i sot
hi azol o[ 5, 4-
d] pyri m di n-6-yl]-propyl}-4-nethyl -benzam de hydrogen
chloride; (+) N-(3-Am no-prop %)-N—f
1 [5 (3- fluoro benzyl) 3-meth 4- 0x0- 4, 5-di hydro-i sot
ol o[ 5,
) M}p@mlmqupw Jyt[]l (ProspelP-methut-fryproterrd EdersisAtpinzs ipdn 4

d]pyﬁ@%%ﬁ-&ﬁﬁ%gg%)‘y pgflll%e-t]ﬁil[bf%aér-nbenzyl - 3- met hyl - 4- oxo-4, 5-d

+) Nh&-@hﬁmnb-gmdﬂyll)aNO{ 1e[B(44fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-
d]pygi]ﬁ}%ir Iﬁr;&.l? p(%}]1})/4 mgt{lylpgenkamm{%r ono- benzam de hydrogen
+) ]‘Nﬁﬁ b 90 )Oﬂy{ ILESI\bLﬁu((ré -REAAY. et ALYk 64,508y drodsShiazolo[5,4-

ydro- | |azo
d]pyd}rmmmmy]dhpmpf‘yl})ﬁn)mghy)lpbdn]zammhI or o- benzam de hydrogen

() Nt B e R S et sty A ost iy isothizgolols -
d]pyﬁhrﬁ&xﬁf@yl')%ﬂgll]al-%&ﬁ&bénzamde

] pyrimdin Bé 3-f1 uor o- 4- et hyl - benzam de
(+) Ny stionion-peonyd)r-Nd g'(bepzyl 3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-

d]pypﬂéip’-ﬁépy@éotrfﬁyg]g h[oéo %&nz(agngenzyl 3-net hyl - 4- oxo- 4, 5-d

(+) ]H(PWrhifb Giréby®)- M- P1= (S tepyy 1} 3-thefhrythidcddoot, 5-dilgnizaisotddazolo] 5,4~
hydr ogen chl ori de; (+) Benzao [ b] t hi ophene-2-carboxylic
dlpysending@yBrprerylb? dlyprg-4methyl-benzamide;

R e P e At el v
d]pylmytddmgfemkplnd)pyﬂ] 28+ d1¢1ﬁ¢rohbe@12amrdeno et hyl)-N-[
(+) ]%eyzgf[b %@ﬁ %—-c?lrtbo )51% 301% f)owriod]lgfg@-;ﬁh(igt n orlacgthyl 4-0x0-4,5-

dihylifokisothiazolo[5,4-d din-6-y1)-pro
d [lso(lazoé)rgz ]%ymm ny y4) %rxgle 5- d| hydr o-i sot hi azol of

#*) E-(Zﬁéda]npyfaﬂml)jNﬁ[le(ﬁybe)lzﬂrnpy:tl]y.lﬂ qx0-4,5- d1hydro isothiazolo[5,4- d]pyrlmldm-
I met ro - 4- net hyl - benzam de; 25 (+) .
'yl}\Pr[O?Y’? gﬁ?ﬁp&gaﬁ@ yl - 4- ox0- 4, 5- di hydr o-i sot hi azol o]
(+) 19-[ i SLBRVEY 18- ﬂlkeuryﬁﬂ,ydxb @Sﬂmyld}o Noﬂﬁazolo[s 4- d]pyr(1rn;d1n—6 -y1)-propyl]-N-(3-

I sopropylam no-pro KP - et hyl - benzam de;
dlm@ﬂlxlgmmwfépﬂbﬂﬂyﬁ‘ﬁy 6(‘I@a@%fiebenzyl 3- et hyl - 4- oxo- 4, 5-d

(+) Iglﬁl % %en pyﬂ %1%&1 (ﬁf(odj E 2@«9 Cfgthhazg}oéS ]B%ﬁmol}dl%-6 -y)-propyl1]-N-(3-
1soﬁob}rlaﬁnﬂ&growl)nﬁnﬁﬂgmﬁb%zamm{ t1h[ 5- ( I4 f I uor 0- benzyl )-3 ‘
0XO0- [ ro-i-sothiazo
() R AP o - - Aol TSRBLh ort ko Bidhszal §d-clpyrimidin-
_ymé%lbgg(@;'nmg{ﬂlypgér%m(}@ 2006/ 018628 PCT/ GB2005/ 003207

) Nv’émﬁmmpi‘mmﬁ 1)- NNEI[ 15~(Bflbenzenzg)-Fanéthyl-4-onxdsAdiby diokyethiazolo[5,4-
d]pyr1m1ldl?19g ]aZ-met%gr? propyl} -4-methyl-benzamide;

() N-(a-Ammo-propyl)-N-[1-(5-benzyl- -methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
dJpyrimidin-6-yl)-2-methyl-propyl]-4-methyl-benzamide;

(HN-G3 -Amino-proﬁyl)-N-{ 1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[5,4-

dJpyrimidin-6-y1]-2-methyl-propyl}-4-methyl-benzamide;
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' d]py1mgléln(6ry%]r?u€&et%1y|!r@wﬂ

d] pyri m di n-6-yl)-2-net hyl - propyl ] - 4- net hyl - benzam de

hydr ogen chl oride; (+) N-(3-Am no- propyl) N f
wa2(406/0(882¢ | uor o- benzyl ) - 3- et hyl - 4- oxo- 4, 5- di hRdF/GBR®S03207
hi azol o [5, 4-

d] pyri m di n-6-yl]-2-nethyl - propyl } - 4- met hyl - benzam de

hydr ogen chloride; 5 (+)

N-(2- Ami no- et hyl ) - N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di
hydr o-i sot hi azol o[ 5, 4- d] pyrim di n-

6-yl)-2-nmethyl - propyl]-4-br orr%lbenzam de hydrogen
chloride; (+)

BN g@@&ﬂgﬁyl&%{% gi)éméé ygq?tﬁy | ﬁ?c’o-rdrfeSt cr1]1 Iydrff) 1(s)c))(t?na§ol§)[5 4-d]pyrimidin-
6- y@;]z%!r&mgr Bi%%?_ - BoRRYbdnzAmiRt hyl - benzami de hydrogen

chl ori de;
(+) N-@2A v cnethel) AN )¢ Nbzy -3 rbﬁhzly4—089-#!ﬁ -ty drb-isothiadolof Jit-d]pyrimidin-

dr osi sot hi azol o d i mdin-
6 ylg)éy‘?’fthﬁlswé’?ﬁ 1 IEF&%WTHZ%%‘{%NO 4- rret hyl - benzani de
(+) W@[Rﬁ)ﬁ{b &BYI19N- fiﬁ(S Bé'r)z 1-3-methyl-4-ox0-4,5 d1hy ro—1soth1azolo%5 4-d]pyrimidin-
pro (5-benzyl - 3-met hyl - 4

p
-yh)ﬁyl‘dfsfbyl B@Phﬂéz%lﬂ@{)ﬂ-mﬂhyl benzamide;

(+) ﬁf]’(’; ]?11‘}98}’ Q%\L-Ll -g%—[are ﬁ'é rRetgﬂlyi i) 4]? 3 gy&’ro nli hgllo[g3 4-
dlpﬁﬁlﬁﬂilﬂmyw-ﬁ{eﬂmlp}oﬂ‘ﬁl 1-brdendsthyl beiRididk - 4- 0x0- 4, 5-d

dro-isothiazolo[5

) H}é FAIHOIPIP BN - I]-’Ei'h@tzbdrP pitaylyt-pxard Srdhpdodsothiarele[S.4-
d]p}&é{‘?{dﬂ?gl}gcf k‘%&ﬁ’g%ﬁ%‘%ﬁbﬁ B}lo%?(_gel}lzagi 4 ’hydr o- i sot hi azol of

(+) §:[2- (d}Wm-d}jemh}ﬂ"lyd)})ohlSFﬂihji‘dtbrlsolﬂnazolo[5 4hd]|py1t°)1m1d1n-6 }él) 2-methyl-
4 .
propgf_]_fﬁ 83 dlme&ylanalgg.tprgpy?)n};_rll:?etfyﬂ%%%’lza)ml de; met hyl - benzam de;

(+) N‘ [[1 J(S (lﬁen%ﬁr-‘?-)ﬂe’t 14 'ﬁecfygbdl '54119%%9? Hsorsidhdhy| ﬁrépd]'p§ﬁfrpéhﬁz6o§rl9b -methyl-

yrim din-
prom'ﬂblﬁy(B}anemladun@pmpyh)ﬁi bmnm-bpxgzla)mdle— br ono- benzani de;

) NS sy Wﬂé" r‘r’e?’??y?‘ S o Ao AU A ety

pro;ﬁhl]élNCtBﬂﬂﬁlbmg Y23-frRbiYA- rr?e%yl-benzamlde
dlrre g/lamno propyl )- 3f|uoro4rrethy| b
(+) -pr()puyjl)-N -[1-( benzyl -3- methyl 4-0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-
3 ( P benzyl - 3- net hyl - 4- oxo- 4, 5-d
Yl?‘% S S R &xdrer i di n-

() I@-(ylAmﬁrormbeD-I\P{DPyM fldoiEtdayy D Benam- %xo 4,5-dihydro- 1soxazolo[5 4-
drogen. chloride; (+) N-(3-Am no-propyl)- N- f
g’-jrfknerﬂ@lflrﬁf’m%n@ﬁo , 5-di hydr o-i sox

) Ig]z(glyr hIfio O%JowlgN-f]J-[S-G—ﬂu%ro benzyle) Teth%,l -4- 1-0x0- 4|,5 %1hxdro 1s%xazolo[5 4-
d]PyeHmSlﬂhF@gHFﬁ-nhthyi-m@yl‘25n(lefl)yl¥%eﬁﬁﬁlﬁﬂhm pr opyl )-N-{ 1

(3-11 | 4 5-dj hyd
) iR o Sh T R B M bl - 2% ey cho Hsoiazolotcs

d]py%]nﬁﬁﬁlLmglﬁoﬁ,l}thh&hﬂﬁgeﬁmémﬂg opyl } - 4-met hyl - benzani de

ydr ogen "chlor1 de;
N- émamddnmrp& olpbbf)lm’dnt 1he Bretemh mplentBornpohides 7 ensmti6mer of formula

h
(Ia) 81] %g]ﬁq?mlagq%&fcl%l yy:'m)ce{z)t?@lﬁﬁa]]t Oﬁal?‘rg’t ‘HW h)@éﬂ]i'athqjgster theregfselected from:
(R) ngimaquo@nmﬂmt@smmz 1h31 ﬂmxowym{yd?@ 151%'&??&0%% 4-

- a conpound of " fornul a a pharmaceuti ca
dlpysisydipt @p) @repmil}- 41meﬂ®r1-benzmnd© hydr ol ysabl e ester

R) I(Irte rﬁn{nog’perlog 5 ﬁ]c-j lf-'[SQEﬂ-ﬂuoro benzyl)-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl]-propyl}-4-methyl-benzamide;
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 RBG onast ety

WD 2006/ 018628 PCT/ GB2005/ 003207 -23 (+)
N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
wo bopdiosees ot hi azol o[ 5, 4- d] pyrim di n-6-yl) - preEyGB2005/003207
-4-met hyl - benzam de; (+) N (3-Amno-propyl)-N-{ 1
-[5-(4-fluoro-benzyl)-3-net hyl - 4- oxo- 4, 5-di hydro-i soth
i azol o[ 5, 4- d] pyrimdin-6-yl]-propyl}
-4-nmet hyl -benzam de; 5 (+) N-(3-Am no-propyl)-N{
1-[5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydro-i sot
hi azol o[ 5, 4- d] pyri m di n- 6- ylhspropyl }
-4- et hyl - benzam de; (+)

R) Mzé d?xlg\{p}og}%p lé%l{i)-l[gi %]ugr% lg)e%rz]?%lj metlirle} h%lxo 4 8 )cﬁlydro 1sgth1azolo[5 4-
: L r vl R mésdr ono- benzan de; +
dlp@%ﬂﬁ’ﬂ%‘.%’pﬁ?ﬁ[l (5 g%egzyl 3- et hyl - 4- oxé-l, 5- d
(R) Nlrfﬁd%miriospmpjrla}i\b[16(55be4121133-methy1 -4-0x0-4,5-dihydro-isothiazolo[5,4-
d] pyrim di n-6- I - 4-.chl or o- benzam de; (+).
d]PYN]-“(R Ai%/ﬁ@fmy 5 )bf %%“%%mgfé’nzyl 3- et hyl - 4- o>(<o)4 5-d
R) Ntm%ﬁmo byl 10{55be’-hzyﬁ]39h{étln;ﬂ4ib£b- 5¥dihy b 9Rhihzo18[5,4-

| uor o- 4- net % benzam de;

d]pmlylumhmrmd §/+C)llOIRP-[Din2(asfll@@nzyl 3- net hyl - 4- oxo- 4, 5-d
R) Ngt & B Zp%égshz-ﬁﬁll- 2 %ygi-)%)(ethymﬂoxo—g SYcilﬁchgg?&Hﬁ]azélcz)[S,s&

d]pyﬁﬁﬁa@[-@lfl)fpr@@n Bl@}uzr@arrb@wﬂbecﬁz@ﬁidd
am no- pr op gg [ 1- (5-benzyl - 3- et hyl -
®) Hr(hy%m@@r@@m bi-o-pazyl- %ﬂrwlmlrﬁ e-44- @hxdrgﬁww}oloﬁ 4-

dlpyﬁg(lglﬁﬁﬁ r%‘%yh{/%j’ CN.*PT enzyl’ 3- et hyl - 4- oxo- 4, 5- di

(R) Bgtaofblinsaihener2 alaciohy He d(}lﬁﬁ-lamnﬁb-propyl) [1-(5-benzyl- g—methyl 4-0x0-4,5-

dﬂlyaf-‘%qu’@’g‘ Bg’igz%? - mﬁ%‘{aﬁy?yj)'ﬁfggfﬁa@dé1 hydr o- i sot hi azol of

(R) 15 (é Q}MrétﬁS}IEanEIG(‘SYII)QnZ?Ir 9—5’1¥ét11y1M—&>?b 4204 hydr isothiazolo[5,4-d]pyrimidin-
I"am no- pr opyl ) hyl - benzam e (+)
63dhp$myﬂ8ﬂﬁamzybmﬁmmmkhyI 4 oxo 4, 5- dlhydro i sot hi.azol of

® Ry B T 5%%#0@%%#&&@(&@% Fpropyl}N-G-

duné%h;ﬂ@mﬁm;m@ A5-2Rvbthybdnkamhitebenzyl - 3- met hyl - 4- oxo- 4, 5-d
ro- |soxazolo 5, 4- q1g r|n1d|n-

isihe-ihothiamIo[f 4 d]pyrimidin-6-yl)-propyl]-N-(3-

1sop1¥p§'%ﬂﬁﬂa 5103298“‘°%*er%¥y| §n2§m Fhyl - 4- oxo- 4, 5-di hydr o-i sot

®R) N#(&Z&h@b@répylﬁNpMMSnbdﬂzyl 3-methyl-4-ox0-4,5-dihydro-isoxazolo[5,4- d]pyrmndm—
- 2- et hyl - propyl } - 4- et hyl - benzani de; (+) .
6- YDI\PIPBYIMTTH%&%’WW}H% [ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5-d

®) NI HRmbSRLRIRRC! RfRefiuoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl1}-2-methyl-propyl }-4-methyl-benzamide;

- (R)N-(3 -Amino‘-propyl)-N—[l-(5-benzy1-3-methy1-4-oxo-4,5—dihydro-isothiazolo[5,4—

d]pyrimidin-6-yl)-2-methyl-propyl] -4-methy1—behzamide;

R)N-3 -Amino-propyl)-N-{1-[5-(3 -fluoro-benzyl)-3-methyl-4-0xo0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl]-2-methyl-propy!}-4-methyl-benzamide;

(R) N-(2-Amino-ethyl)-N-[1 -(5'-benzy1—3—methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-d]p§rimidin,—
6-yl)-2—methyl-propy1]-4—brom6-benzamide;

(R) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-
6-y1)-2-methyl-propyl]-4-methyl-benzamide; ‘
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d] pyri m di n-6-yl)-2-net hyl - propyl ] - 4- met hyl - benzam de;
(+) N-(3-Am no-propyl)-Nf
wa2(006/0($824 | uor o- benzyl ) - 3- net hyl - 4- oxo- 4, 5- di hpdr/aBR®S1003207
liiazolo[5,4 3 0 d]pyrimdin-6-yl] -2-nethyl-propyl }
- 4- et hyl - benzam de; WO 2006/ 018628 PCT/ GB2005/ 003207
-24 (+)
N-(2- Ami no-ethyl)-N[ 1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5-di
hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-
6-yl)-2-methyl - propyl ] - 4- br omoybenzanm de; (+)
N-(2- Ami no-et hyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di

R)N: —%y}lg%tp@]ﬁszl?l[?&? p?g{_]"ﬂfl; Ry éﬁigﬁ]o&g 4 %d{hy ro-1sothiazolo[5,4-d]pyrimidin-

6-yINA e hl-pR l]lwﬂﬁorblm[ﬂaeﬁﬁi B@&?amldé’s net hyl - 4- oxo- 4, 5- di
(R)dromot |azolo yrimd

-(3-pngnorprdpyl)- wbwb]snzﬂ ) menhm MOfﬁefi Hiplydiveisathinzd]S,4-

Apygbisingre2 sy EF R PR oY DR 4 oxo- 4, 5. d

(R) NﬂmAﬁnmﬁ@Ed%/BZNgD-[(ﬁabénzyﬂg meth?/l ~-4-0x%0-4,5-dihydro-isothiazolo[5,4-
rimdin nmet hyl - propyl] -3

d]pyrfmxsﬂm 6=vd)- %@@ Lpseny hfibgemo-peyzamide;

R) INi]élg o Hﬁ&}{{r 4{ gli(é i igb?gﬁglgé)thl?ézgﬁgfgy—ld]pynmlgm- -yl)dZ -methyl-

|azo

propﬂl]@NFGaFﬂldieﬂryﬁmmhbmi’op’yﬂ hetiprldeyydmidepr ono- benzani de;
+
(R) ﬁl E1| -OcBemshz wetbylrfbpwﬁ Sadigydrozsehigzely tr drdinysinifinty hf2-methyl-

pm%irl]gp{/ p&ﬂde Fﬁéﬁ%rﬁ W@?%g ajm%e net hyl - benzami de;

(R) (H1-(5- Benzyl g—methyl 4-0x0-4,5-dihydro- 1sot1nazolo[5 4-d]pyrimidin-6-yl)-2-methyl-

pro;érlhﬁfoﬁ(f%}%% Wﬁ@%‘%@)’bﬁ %@B?ﬂ%ﬁn%ﬁlﬁa de{n?lﬁé,?gt hi azol of
(R) Nd%nﬁhﬂxyd ﬁlmp?g NIJJ[I).PSI béﬁﬁ‘l@&ﬁ&ﬁy@%%@l‘ H&ihy &1%-1@6'))&010'[5 4[1 -d]pyrimidin-

5- Benz yl - 4-oxo di hydro-i sot hi azo

6-yIb 2ty ety - hegamsony ]
R) erq)p)@(m]mo p@yﬂ—l}ﬂ?%@%—é?{ﬁu&g Q?rgz?}sl Eg-methyl 4-0x0-4,5-dihydro-isoxazolo[5,4-

uor o-

d]pyﬂrﬁmnémynuczﬁ{eﬂmi }oﬂsﬂi-h-rﬁ&hﬁmblnﬁ}emt hyl - 4- oxo- 4, 5-d
0-i soxazol

(R) N ért)‘xmzn%@pﬁyl) N bﬁ%@ ]iﬁwrﬁsbﬂwl)mﬁ@ﬁw%@xocM -dihydro-isoxazolo[5,4-

}J%Efuém(eﬁ]yp%g{r %R%g} zd)yfl’) {léneth}(l bﬁnzafmod)%boﬁ 5- di hydr o-i sox
(R) Hz@F Amifirm- ﬁr—gp?l)—l‘ﬂ{b{/fi -benzdi- Kltrf(iz[m,&l]r;z -oRe-6ER- dihhly()irpllﬁ\ll_&gthiazélo[4 ,5-
- 4- et en no- pr o
d]pyfm[“ge I’(gfg’erIBPé?‘g]éﬂ‘ﬂ}Yl)'b%‘zﬁ%’c%yl 4- oxg 4p>é di hydr o-i sox
az Qﬁ Qﬁ §d<|ﬁfloﬁgl E}ﬂ’bbmn@n'ﬂ tﬁe ﬁﬁle];ent VRS brofdRBYh edantiomerof formula (Ib)

benzam d
ora Nh(ﬂ&laﬁ‘mltmllp laocgwtaj)lel\ia[tl or @6 abwmz iy di@lysebla ghtei7thoreof Sldttet] from:

() JS/EX %’@Fﬁ%@gﬂ%ﬁﬂ a(g_f‘tsenzy19§-ﬁ}é¥ﬂyﬁ“49'éx% 25 AL M olofs 4-

d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide;

(S) N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin- -yl]-propyl}-4-methyl-benzamide; '
(S) N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-
d]pyrlrmdm- -yl]-propyl}-4-methyl-benzamide;

(S) N-(3-Amino-propy!)-N-[1-(5-benzyl-3-methyl-4-o0x0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-4-bromo-benzamide;
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25 In an additional enbodi ment, the present invention

provi des an enantioner of fornmula (la) or a
w@b@omessesit i cal |y acceptable salt or an in vi vBCT/GB2005/003207

hydr ol ysabl e ester thereof selected from (R

N- (3- Ami no- propyl ) - N[ 1- (5-benzyl - 3- et hyl - 4- oxo-4, 5-d

i hydro-i sot hi azol o[ 5, 4-

d] pyri m di n-6-yl)-propyl]-4-nmethyl -benzam de; (R

N- ( 3- Ami no- propyl ) - N-{

1-[5- (4-fluoro-benzyl)-3- met hyk- 4- oxo- 4, 5- di hydr o-i sot

hi azol o[ 5,4 3 0 d]pyrinidln 6-yl]-propyl }

(S) Ngg rzrﬁ(ertﬁ;]n%@re%y m pli)ea]@]'zpom l?yJI %6(%?0 E ch{ll%/B r(o) 985()/’[191(5:1)23 %0[5,4-

| d]py%nﬂilém(é’x Ly @15}931 h@gﬁgdfj).)oegzdﬁga@yl 4- oxo0- 4, 5- di hydr o-i sot

hlazolo rimdin-6-yl] -propyl
(S) N43T£gnmyfprbp5ﬁ} 1d@-be(ngyl -3-methyl- 4-0xo 4,5-dihydro-isothiazolo[5,4-

d]py-r]ﬁl‘glgl 'i_\ét] Qarﬁﬁ)ygg-g%{ogo- -métgyl enZXmi'dséE met hyl - 4- oxo- 4, 5-d

(S) m(%ﬂibquapﬁ) W- Dl t&w&]}s-ﬁxéﬂmmooﬂfm ZafthfRo- 1so5hlé£&)10[55 4-
N- (3- Ai ni_no-pro [1- (5-benzyl - 3- et hyl - 4- oxo- 4
d]pyalmlﬂyloé-ﬁl)rﬁ@m} gz’ @Wlsrmbenzarmde,

) %n% HA{r% Oﬂjh@%e?%)éﬁ? oQk@f%&%l gl%nzyllg I%gyﬁr'gf -ﬁyl - (1)):(),(() %fthgl [0X0-4,5-
dihydiydotbidze il it adpyrivhflir6-yd)- mopyll]axdide 6-yl)-propyl]-3
-f | uor o- 4- net hyl - benzani de;

(S) Neg-AAmimerfspi-bph/riP-enpyl- -@%yﬁ-ﬂwxos‘* AretilpgAro-dsogiiazolol§.4¢d]pyrimidin-
6-y1)- ?%Q?H 4. 1319{115}1 -8 af'h[uﬁa 4- 10 (R

i n-6-yl)-prdpyl]-2, 3-dichl oro- benzami de;
S IBéh—lﬁ)—[B@}lZﬁl-.ﬁpieﬁryMﬂ}m% E){d)dwldr(n: isathiakzolo{5,4- d]pyrumdm— -y1)-propyl]-N-(3-

am no 5- ben | - 3- met hyl - 4- oxo- 4, 5-
-~ dim ﬂ?‘@f@ P@Bﬁﬁ"‘a&‘@l{hﬁl% ey pyrim di ¥ 6-yl ;( propy! ]

S §-Benryl- 3-meth 1-4- oxo -4,5-dihydro- 1sothlazolo 5,4-d r1m1dm—6 D-propyl]-N-(3-
()qulg An?gi et y 1-(5-génzyl 3- [ I]py gf)p pyLN-(3

1sopmamln@@rqnyb)z%mﬁpwl eapyide;ni di n-

) R B AT TSR S e vrmiain
—ylﬁp%psﬂﬂ]mymbmydbmamyde) propyl]-N-(3- .

nethylan1no t hyl - benzam de;
N o dmn Re P s ot e S e bt & dibudarieqthiazolols 4-

d]py?inﬂaﬂlé’ Z’I}ng{h'?l ? 0& b Ef%ﬁ}h b de; (R

I SOp rop am no- enzam de
(S) N3 mﬂomempuyﬂl)(s m@iymﬁmeﬁmwm&-qﬁtdmwdmmmmmsa

d]pygnzz)&ﬁloﬁgﬁf it H@&’Wr g’éﬁléf g %ER)

b 11%!1) A fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
(5 R e B R o enffy?i“%iou O Ry b dsathiazolo]

d]pyhinadiot®§B-;24methyl-propyl}-4-methyl-benzamide;

(S) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-

6-y1)-2-methyl-propyl]-4-bromo-benzamide;

(S) N-(2-A1mno-ethyl)-N—[ 1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo [5,4-d]pyrimidin- .

6-yh)- ’)-methyl-propyl] 4-methyl-benzamide;

(S) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4~ d]pyrnmdm-
6-y1)-2-methyl-propyl]-3-fluoro-4-methyl-benzamide;

(S) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-

d]pyrimidin-6-yl)-2-methyl-propyl]-3-fluoro-4-methyl-benzamide;
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d] pyri mdin-6-yl] -2-nethyl-propyl }
-4- et hyl - benzam de; (R
WOR{BHO RSN 0- propyl ) - N-[ 1- ( 5- benzyl - 3- et hyl - 4- BRDGB2®5403207

I hydr o-i sot hi azol o[ 5, 4-

d] pyri m di n-6-yl)-2-net hyl - propyl ] - 4- met hyl - benzam de;

25 (R) N-(3-Am no-propyl)-N-f

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

hi azol o[ 5,4 d] pyri m din-6-yl] -2-nethyl-propyl }

-4- et hyl - benzam de; (R

N-(2 Am no-et hyl ) - N-[l (5- ben%?l 3- net hyl - 4- oxo- 4, 5-di
i sothiazolo[5,4-d]pyrimd

(S) I‘é—.(w@mlgorp@m -Np[rlo(éytpe_lnzy 3-Bredni- %@Wzg%dd}@zdrce-p@othlazolo[s 4-

T s

(S) I@-{y-l(ﬁ/’)-ﬂénﬂﬁt%yieﬂ‘g/yi-épydo}i ﬂ—dﬁgltdhy[soﬁ&mmfﬁ dedpWbnidin-6-yl1)-2-methyl-
06 1862 PCT/ GB2005/ 00
propyiled- (Aﬁiffﬁ%)t zékaﬁwq pwpyg %ﬂaﬁk thyI 4- 0x0- 4, 5- di

(S) r@[@”(? gzl%ﬂ:!g?op flé’ zﬂiﬂmyd% ija‘o’ihlazolo[)S/ 4-dJpyrimidin- 6-y1) 2-methyl-

3-fluoro-4-neth benza fid
propyyR¥N-(3- dlrnethylammo-propyl) -4-bromo-benzamide;

(S) Nﬂ; g}?@ f,pr o%:l 61[%(0261 5 %qu% ro- 1s¥)¥hlazoﬁg qyci]pyrlmlcp n—% yﬁ) 9 methyl-

proﬁl]wf(BMétﬁyﬁnﬁﬁ() %p%tj]ﬂhoﬂ@[@ﬁﬁéﬂ']yl “bnzamide;
| uoro-4-neth {)’yﬂl} enzam de;

(S) TN(@ mmomdb (Shbe[nzylf%nts@négﬂfow -fptdiljy dra-isoxazdols, 4dd]pyr1m1dln-'

d [ sot
'yliill]%@ )ﬁ]p&? 3tﬁ%15ben%m debr opyl ] - 4- br ono- benzami de;
(S) I(T-@ Ammo-propyl)-N-{1-[5-(4-ﬂuoro-benzyl) -3-methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-
N-[.1 enzyl -4- ox0- 4, 5- di hydro-i sot hi azol of
d]pyslrmdl@réyy}]r%mﬂwl-erw} “zmﬁéliibﬂ;h NZRigey | ] -N-(3

I

S)N- ‘Ef ?ﬁ%@)ﬁ é@r%ﬁpr{ lnéy{? flf}o }2)-? -erg@tﬁgl] gx? gg&z %mgdro—lscfxazolo [5,4- |

d]py51,mﬁdﬁh]-¢}yf]+2r-nndthyl-ﬁfqply) ,—Q—m{ﬂfhjhydenzatﬁlde or ‘
I‘?-k? A\;m.no-prgpyl)- -[1- Yl!)e%rznylt] - }R-y; -3xo 6 9 do lq}pdrg ?S%Ztnazo%a[ﬁ 5-

4, 5-di hyd t hi |
d]pyN'n{ﬁm(éiyrﬁﬁﬁl %{1] -3: nﬁ@ﬁ ygfnénaé{t%?ﬁgl &f o:C)yI)/] r gl— '(20 i azol of .

dﬁnlmrhwlmmhpdpnﬁpwf):hesmwru@mce rtetahspimpeend afrfageula (1), (Ta) or (Ib)

_Orakg%r?aﬂﬂftﬁgyﬁ%eﬁﬁb}e therest penzyl - 3- et hyl - 4- oxo- 4, 5- d

| hAdé&nzpoilﬁa F edrfuba (4? 6 Pilidrivialiuitically acceptable salt or an in vivo
yl) met hyl - propyl ] - 4-met hyl - benzam de; 15 (R)
hyder}(S@blp\mtﬁI‘othp]fegﬁWI‘)ICI’NSfSUbStantlaHy free of its corresponding () enantiomer.

1- 4- f.l - |,
azo ?%mAr sﬂgﬁ e %@Cﬁe%‘ge ?Ig}?f} %éﬂéﬁg?ﬁ% (flf p;[rﬁ% ggl:gy %B&eh $te |
Paftl‘cé}al@my ihalne3ys ampdﬁxcuIaRlesM(aﬁ 2Aimare @aﬂmwanymessfthan 1%, particularly

3-fluoro- benz¥ nethyl 4- 0x0- 4, 5- di hydr o-i sox
less g)fg” /[’,51n4>art1cular Tess than 0

g]r W&dn%o%ha of féﬂr]ule?('l?@xt $¥ﬂa’1ﬁ%@&¥il&ﬂly4é£§ﬁ@hﬂle SRRBZAM S0

hydrolysable ester thereof having no more than about 1% w/w of the corresponding (-)

:—r-

enantiomer. _ .
A compound of formula (I) or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof having no more than 1% w/w of the corresponding (-) enantiomer.
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N- ( 3- Ami no- propyl )-N-[ 1- (6- benzyl - 3- net hyl - 7- oxo- 6, 7-d

w0 bgodiosses ot hi azol o[ 4, 5- 20 PCT/GB2005/003207
d] pyri m di n-5-yl)-propyl]-4-nethyl-benzam de. .In an
addi ti onal enbodi nent, the present invention provides
an enantionerof formula (Ib) or a pharmaceutically
acceptable salt or an in vivo hydrol ysabl e ester
t hereof selected from (S)
N- (13- Ami no- propyl ) - N-[ 1- ( 5- bengyl - 3- met hyl - 4- oxo- 4, 5-d
i hydro-i sot hi azol o[ 5,4- d] pyrimdin-6-yl)-propyl]

-4- et ] .25 (S . .
- CaSRarad o BT fra pBlrmcnyisalnsssnaple el ofa iy ivo
hydﬁ‘)i}/%%%le 4ster ﬁbﬁ%ﬁﬁﬁnﬁ@ 2 HorZ MafaBott 2% w/iw of the correspsondmg )
I'pyri mdin-6-yl]-propyl} -4-nethyl-benzam de;
enam&O(I@rAm no- pr opyl ) - N- 11-[5- ("
-fl b I
o &P RE Y Rt ) O3 DB e O BisA0 b B o

hydxb@)salﬁ‘le éﬁer Me@ﬂh@ﬁﬁ?ﬁb ol fhan 2% w/w of the corresponding (-) enantiomer.
SS benzyl net h 0x0- 4, 5-di hydr o-i sot hhi azol o

1 an addiEgnsy pmhp@mﬁnet 4 prepeng pvention piogifss Beawaawrskof formula (T) or

a ph%%é%g%ng{aﬁé %@&%ta%%rga%%g?é 91%2 ﬁggrlolysgaglet(e%f ‘Ehffeg)f(‘ (t;qr APSE asa
medidamémlo | S|0t ¥ aZ|OI oL, 4_| ] - 4- chl or o- henzam de;
N B ioac o B aptacipd ob eyt 6 e AmsAtbo ehigtament comprisng

admg?{i&%goa & J“ﬁl %‘? &[rrﬁalél(lt)f@r R l'zéeer dighafndcehendd 80%bdsitton comprising

uoro- 4- enzam
a cofdp(Badimii ﬁonmﬂa@byﬂs)reﬂ&kr@d iq Eisbier’myind&-smeﬂ hilyet <4 compeundsefdormula (I)”

referi§ I%X gﬁ 81}1] If:lgq%tg’llg%%fz] gg#%@é&tr%] c&%rlmmﬂg (I? or (}/5 gn 8{ éDrPénJlomer "of formula-

d
(Ta); Bﬁ?ﬁaﬁbﬁ?ﬁngmﬁﬁzﬁr%ﬁgﬁ%%%: Csa?nlat hyl - 4- oxo- 4,
tariﬁﬁ 2]

di iyederdinigsto agp§ s ofi the]ipyanition (ghqne &- Wp\ﬁdgi mgst? of a compound of
the fﬁlm(ngla ,&r?i( %1) %l}awﬁcjeuﬂ_c?liy ?qge%t%lﬁl% )?fllt lzlydrol sai)lqsthgreof as

deﬁﬁ’add{e@elh}sﬂbﬂéllﬂﬂ@ Iﬁ{lrﬁxféc’rdﬂeﬂ)fralrﬂédiwﬂnenl Q)r use in the production of an Eg5
yl)-propyl]-4-nmethyl -benzam de; (S)
mhlbmqrxseﬁgctaéﬁmméﬂﬂﬁqdwm alsueh as maR; hydr o-i sot hi azol of

a ﬁn%:?%;l o {1 An & a)é#)%c_t gf ne%{#%ﬁnﬁgﬁ Here is rov1ii§% the use of a compound of

é’m no- pro enzam de
the fdlerhdla ((E BenphrmBeamet iyl acseptiale 4alb odarhipdna hyshdlysaidothefeof, as

deﬁm@éw%r %1% Igléﬁg Y %Smrg%%@trﬁ%}tagr&qi gqahua% in the p(%3uctlon of an anti-
proh%&t%ﬂ?f&@npi Qf%)old}!'d[sé‘r ahiniP 915&1%3 r§gﬂmt hyl - 4- oxo- 4, 5-d

hydr o-i soxazol o[ 5, 4-d] pyri m di n-
According to this aspect of the invention there is provided the use of a compound of the

formula (I), or a pharmaceutically acceptable salt or an ir vivo hydrolysable 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. |
According to a further feature 6f the invention, there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable thereof, as
defined herein before 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,
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6-yl)-propyl]-4-nethyl -benzam de; (9S)
N- ( 3- Ami no- propyl ) - N-{
wa2006/0(862% | uor o- benzyl ) - 3- net hyl - 4- oxo- 4, 5- di hpdr/aBR®S1003207
hi azol o[ 5, 4- d] pyrimdin-6-yl] -2-nethyl-propyl }
-4- et hyl - benzam de; (9S)
N- ( 3- Anuno- propyl ) - N[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
i hydro-isothiazol o[ 5, 4- 20
d] pyri mi di n- 6-y1) - 2- net hyl - propyl ] - 4- net hyl - benzani de;
(S) N (3-Am no-propyl)-Nf
1-[5-(3-fluoro-benzyl) - 3- nethyP 4- 0x0- 4, 5-di hydro-i sot

tumc_t]rlg% | e ptr%l a@ﬂ%gﬁ,{)laeéaldrlteg\joﬁus%y!tem me ano1¥1 ﬁbrogexcon}la, Ewing's sarcoma

and Dstb@mARh0- et hyl ) - N-[ 1- (5- benzyl - 3- et hyl - 4- oxo- 4, 5-d
hydro-isott-iiazol o[ 5, 4-d] pyri m di n-
6- yih ya adchrmrmy emppdipyent, the presend iyentiemprgaides the(usp of a compound of

forni (ko Bl lbsesepple sl a8 41 YQYJaMEEIS 51 ot in the

man@fzefude 4f £RNichmibati for the treatment or prophylaxis of disorders associated with
6-yl)-2-nmethyl - propyl]-4-net hyl - benzam de; (S)

canqeg.( 2- Am no-et hyl ) - N-[ | - (5-benzyl - 3- net hyl - 4- oxo- 4, 5- di
hy%ﬁgoxléﬁ’n tt?)h;}ﬁ%%%g%/ d(lgf&ﬁﬂ{sl e?:'(t) Qf;lthﬁé Ven‘florbglﬁgea s.p dov1ded a method

for }{rﬁﬁucmo an Eg5 mhlbltory effect in a warm-blooded ammal such as man, in need of such

(3- Am no-propyl)-N[1-(5-benzy] - hyI 4- oxo0-4, 5-d
treaqnwgwglc,hé:@mpaezscﬂ inistering o said afiimal an effective amount of a compound of

L R

aboWé: ( 3- Ani no- propyl ) - N-[ 1- (5- benzyl - 3- met hyl - 4- oxo- 4, 5-d

o) AP Ay T i o554 the Penfien et prtdded a method of

4procﬁ1§1)n% an antl—prohferatlve effect in a warm-blooded ammal such as man, in need of such

Benzyl - 3- et hyl - 4- oxo- 4, 5-di i hydr o-i sot hi azol of
treatmamt o p)}ucpmpcisq:s.ag]nym)stezmgm padl amptad)pg{ p]"fectNe (@gount of a compound of

A forniuq% g‘? ry§ L 3 PO m no @f giceéatarf)?et sh%t Od'?’ﬁr}é ?zgz]ol olio%rs(a? ItoTrEOf as defined

aboved] pyrlmdln 6 yI) 2- et hyl - propyl] I\I-(3
- di met hyl am no- gégg% ) - 4- br ono- benzamn de;
N Pecorlida 2y thxe af4hig eppest of e W&FlBOIF @@fems #yligd a method

for ;ﬁgl ngr%%[:%{ ahﬁi'-éja!nger(sef%c? T%w oonc{ Qrﬂ}ﬂa% S}l&l‘bés?’man in need of such

am no- pr op uor o- 4- net enzari de
treatfrisht which comprlses admlmstermg to said animal an effectlve amount of a compound of
propyl)-N[1-(5-benzyl -3-nethyl -4-0

fonq%é} &r |aé) %%F'&E@HX aaq erﬁa&ﬁ an in ygyo olysaéle thereofd as defined

ahm@ yl)-2-met hyl - propyl] 4- et hyl - benzani de; (9
N- ( 3- Am no- propyl ) - N-{
1- [baf 4dditiormt embedimeh), 1135 presdmny inv&n@omprKlesja mpethiast-fos the prophylaxis

treat_r%_nhgéj{ (l%r)?ers g%??éﬁ}i g]éz%thnco%gn;mo e%dmnlllel}stcl 1n0 %mall in need of such
treatment a therapeutically effective amount of a compound of formula (I).
In a further embodiment the present invention provides a method for the prophylaxis

treatment of cancers associated with comprising administering to a human in need of such

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

acceptable salt or an in vivo hydrolysable thereof.
In an additional embodiment, the present invention provides a method of producing a cell

cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal, such as man, in need of
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(S) N-(3-Am no-propyl)-N{
1-[5-(3-fluoro-benzyl)-3-net hyl - 4- oxo- 4, 5- di hydr o-i sox

W@ 206/0] 95281 - PCT/GB2005/003207
d] pyri m di n-6-yl]-2-nethyl - propyl } - 4- met hyl - benzam de;
or 15 (9S)

N- ( 3- Ami no- propyl )-N-[ 1- (6- benzyl - 3- net hyl - 7- oxo- 6, 7-d
i hydro-isothiazolo[4,5- d]pyrimdin-5 -yl)-propyl]

-4- et hyl - benzam de. A particul ar enbodi nent of the
invention refers to a con‘poung of formula (1), (1a) or
(I'b) or a phar rmceuti ally ac épt able salt thereof. A

compound of formula or a ph; rrraceutl
suchyfEeaspenipyie comprrisey a%rﬁmmermgvta S99 FHfBR anfg”%ml‘ée @uewyt of a compound
of fdhsi£6f . which is substantially free of its

corre ponding (-) enantiomer. The term"substantially
fr &el furdfee B]Slbbah'nieﬁsﬁletphmnﬂjﬁ%mfontmevidtshemeﬂmd wé producing a cell cycle

nore par t.han 5% articul ar |ess
i (B e G GG A e g e Py i need of such
treatnR3E wit €Bm ?n&@adhi”m%hhg LAl ahiBRPat BELRe %rf?ouﬁt of a compound of

compound of fornmu (I') "or a pharnaceuti cal
forrrada: EpombplErsatqutionllaacceptablewselt opsn hyldm)hyka}w@leﬁteeaof
reof t han about

oft BL R SpDS R, b et SiepdomirtivieS  melios fop he treatment of

candef éorﬁlﬁn dgoit&ﬁlm%@e@ﬂfolt@ alhunhaaGeRehphtRaSPEfed@ive Athoufit of a compound of
Vi vo sabl e ester thereof having no nore than 1

forn%lwm\proa phqﬁ@amlp@lgp@m:gptﬁgle(sal)t opam ft Vivmydrolpgnble ester thereof.
2091? L ?ﬁﬁ%??mggﬁzﬁ%ﬁ%%%%ggﬁggg}t o%%r&nﬁgs@zgxrgﬁgd? I the treatment of

acceptabl e sa‘%

canoaﬂ cmﬁpmm/cOadrimmt@ingaa ialmnaataethefabanﬁ@my Effisotivg aﬁ@uﬁmfa compound of
t han about 2%

w w of the correspondi ng
formgia Pb@@bmgC%@ﬁﬁlgﬂwegtp lpoc.gt]ﬁﬂ? an gzvq)]py%olysable thereof.

h
Eéﬁfgﬁdg%t?lﬁ@leﬁiﬁocﬁﬁ{éﬁ ttlgé;}%ﬁﬁawrfveﬁﬁo obfdieY Yl%t d fo the treatment of

e ester t ng no nore t
breasifcahbez, @doreesandem gva(r}a)‘i canemi luogréron m_rallarelladarhcer, maéulgnant brain -

G e S pE S5 oM A R el e B B Bia 0 or

| pharﬁfac&ﬁlchﬂy Xéc\éﬁtgbbé%ﬁ loy 82 b \ew@ﬁp&bm&m eqbr hefeofise as a

medi canment rein where the use of a conmpound of
f ofmafurther ymb@dlmnhéﬂte Ioehent inyensinrpeeidesompethed der tha greatment of

d of f h f
e 0 R AR s G 2, St n

- tumdre) satdothak | helahdmd ALK obra byt adlm'inistérﬂﬁg abposhdetformula (I) or a

that "a corrpound of fornula % gr
pharmaceutically acceptable salt or an in vivo hydrolysable thereof.

According to an additional feature of this aspect of the invention there is provided a

method of treating carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple

myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,
melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective amount

of a compound of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable

.thereof as defined herein before.

In an additional 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 in vivo hydrolysable ester thereof and an anti-tumor agent.
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refers to (i) an enantioner of a conpound of fornula

(I); or (ii) an (R) enantioner of formula (la); or
w@ paosp1saes (S) enantioner of formula (1b). Accordi/6g2i06/003207

a further aspect of the invention there is provided

the use of a conpound of 15 the formula (1), or a

phar maceutically acceptable salt or an in vivo

hydrol ysabl e thereof, as defined hereinbefore in the

manuf acture of a medi canent for use in the production

of an EQ5 inhibitory effect E$ a war m bl ooded ani mal

such as man. According to a fuffher aspect of the

invention there is provided the use of a conpound of

t hén eorddifienal ppbodjment, theaprasest IVERIEAN Broyideep Phgrmaceyicel

. | .

comii 8 S ot SRR RIRE KB S) 2 PR B cprable saltoran i
vivo g érolysalblb @stpr thereof togethef wath aftdakt-onpphbiniaeeatidalie aeédpeabie carrier,
.. in a warm bl ooded ani mal such as nman. According to
dilugnpsexedpiedt of the invention there i s provided the use

of . . . .. .

oniFa ERTRPHBC S ETBuet SER it Ployidl aibhammaceuical compositon which
compiysts @lcgspbluad ofitbe éotnulad),defiphednacketieillybe¢aptablé salt dven in vivo

S B BR85S BBy scocpab
dilusH 6P cAferMPuseARGRE Flodbctidh & dhUrdsNBRib{teRtdffe8t Bifa When-blooded animal
invention, there is provided the use of a conpound of

suchtasendnor mul a (1), or a pharnmaceutically acceptable salt

o 20 ol e AT PAS! BB RIS b ion which
comphiges blceaipbait oftthe ERfRINANRS a phhrrhdteulddadly Accdptds talt or an in vivo
ovary, Iun%, colon and prostate, nultiple nyelom |
hydmplisptderthescol] apfshppmbsreindeion én ageaBopeih eBpoUBISHiy acceptable
diluén%g LD & Bge i&ll'%ﬁe ﬁl%ghgt%n M anfil r&%fa@ilve RELM4ANR warm-blooded
sysfenl el anone, - F1 brosar comna, W ng' S sarcona and

anin@$behsamemora. | n an addi ti onal enbodi nent, the present
i nyention provides the use of a co und of fornula .. .
N ebﬁ%’Fﬁ%ngé’E? SRR hetedp PRSI e SdleBeelics] fomposition which
; a@fAbrmdBuf 2 SHefin vi
comfp g DUpSLNE R (554 2Ryl LR A0 o
hydrdlysalrlel éreseodisasaiciinedbernint Yefore amessociahor with iapdatngacgutically-acceptable

.. further. feature of this.aspect of the invention ther .
g o T RG 15 BB RO O roRh S TR BT gpgrd enimal such
as mghfect in a warm bl ooded ani mal, such as man, in need

of such treatnent which conprises_administering to .
saimla Gnthenpspart aitheiyewicondhensris Povided aamhposrguidsal composition which

comprises a compouhd of the formula (I), or a pharmaceutically acceptable salt or an in vivo
hydrolysable 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, melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma 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 or an in vive hydrolysable thereof, as
defined hereinbefore in the prdduction of an Eg5 inhibitory effect in a warm-blooded animal such

as matl.
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- colop and, gpstefc AR eyl ammicukerpigs

10 formula (1), or a pharmaceutically acceptable salt

or an in vivo hydrol ysable thereof, as defined above.
wo\ewoenthorgy to a further feature of this aspectPOf/GBR@®5/003207

invention there is provided a nmethod of producing an

anti-proliferative effect in a warm bl ooded ani mal,

such as man, in need of such treatnent which

conprises adm nistering to said animal an effective

amount of a compound of 15 formula (1), or a

pharmaceutically acceptable sght or an in vivo

hydrol ysabl e thereof, as defined. above. According to

a further feature of th aspect qf the inyention
t hAeeoring e gviudy aépeﬁét)% 1n\1=F238];101E)|(‘.}t§5q'|1(§ipﬁ(gwéﬁfI tﬂle use of a compound of
bz Morkhahtil 310 ka0ged, AiRlydraY&biABereof,
e A A SRS, A ERELA R Al Yot
defirmed Merdiistiedore dior use iis diechrachichiah ofian efiti-potliferetiwmefiirt irod warm-blooded
,négnp und of 20 formula (1), or a-pharmaceutically
ant ﬁégﬁéﬁF@-salt or an in vivo hydrol ysabl e thereof, as

- defoD&dinga0 MU aspeBt FhAAR LA Rbre8 T BRAIIERNKe udeVT a compound of the
present I'nvention provides a nethod for the

formpitzofh _th apllm¢§®@M apcegfabbaﬂab‘.@;r N Fie g'@g hziduety saple thereof, as defined
e PR e, B AR 0 S RS AL avma s

manconpound of forrmula (1). 25 In a further enbodi ment
the present invention provides a nmethod for the
pr dsbyiingite a fugthertfertine oftheciamention, Histois Paavaded ihe Hse of a compound of

o 5O L AT 3 DATB L RS0 o, o

ctive anou

defiedeasin Befofe fopusalinahé triatbientofassimmaasudfithablain, breast, ovary, lung,
acceptable salt or an in vivo hydrol ysable thereof. In
AV ERATaY. fraere Ob e cetral and

peri@%ﬁa\f in%u?s%?&%%qn% ?%F‘?Sifafe}r%nﬁ" £Qkido's SPot¥Afd osteosarcoma. -

Ibrtory- atron) effect in a ‘
waima firthededbadiineat the preshntasverdion provideseble e ai@ compound of formula

2006/ 018628 PCT/ GB2005/ 003207 -31 such treatnment wth
() o5 RGeS AaIN TSP ePIaTgES S 41 b a S e SRF s og e Heatment o
propayRKRtor AfsoRlerOIBOREd woth hRésrul @ (1). In a further »
enbodi nent the present invention provides a nethod of

pr dte defimjtionscest fordyiplthis seqiientarg witgpded to clarify terms used throughout this

anti-cell-proliferatio ef fect..] war m bl ooded
appl%ﬁﬁ%lﬁe&fgﬁ *}ggelﬂaﬁl,em?snﬁ%gggegpp lééuag £l 5 treatment with
COITRE k3RS’ GRdMoni'Sf. e bi‘(ﬁh?" ugedsdlbith @iHs erefa) réfefsa6tahy group having m to
anount of a corrpouna of formula (1) or a
n caghlen efateut i cal |y acceptable salt or an in vivo

hy%g ltéféla%grgrotcgﬁ%%ﬁ’o Bsed alone or as a suffix or prefix, refers to any structure
comprising oniy carbon and hydrogen atoms up to 14 carbon atoms. ‘ '

The term “hydrocarbon radical” used alone or as a suffix or prefix, refers to any 'structur,e
as a result of removing one or more hydrogens from a hydrdcarbon.

The term “alky]” used alone or as a suffix or prefix, refers to monovalent straight or
branched chain hydrocarbon radicals comprising, unless otherwise indicated, 1 to about 12
carbon atoms. Uhless otherwise specified, "alkyl" includes both saturated alkyl and unsaturated
alkyl. Particularly “alkyl” refers to saturated ‘alkyl. Particularly “C;.zalkyl” refers to methyl, ethyl,
propy! or isopropyl. '
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In an additional enbodinment, the present invention

provides a nethod for the treatnent of cancer
w@enspioisesig adm ni stering to a human a ther apeRtT/GBR00F/003207

effective anount of a conmpound of forrmula (1) or a

pharmaceutically acceptable salt or an in vivo

hydr ol ysabl e ester thereof. 10 In a further enbodi nent

the present invention provides a nethod for the

treatment of cancer conprising administering to a

human a therapeutically effectjve amunt of a conpound

of .formula (lI) or a pharrmc uti caI |y acceptable salt

or .an in yivo hydrolysahle there In an ddltlo al

e i'FREht Wef‘il?émg?fége\ﬁ%e iR PERYS 16 fb@&/gf@ég 1gviRg £ GG that contains five
ringl#@md he treatment of Dbreast cancer, colorecta

cancer ovari an cancer, |lung (non srmll cell) cancer,

malThg et “substitnted usadras rasuffsaocoiies struntiranonicaln dr group, followed by

I hona mnistrin 0 ound of formul ) or .
one g TR PR AP LB e 5 b ALK SPRY SFuckiie; o s or Boup, which i
resul AT 1¥SADb S GShefe HyRRyRsd of the ﬁ?stfs’t%ﬁ&thl%r n‘%@@%ﬁ@ dFeRbup with the one or

the present invention provides a method for the
morg pemedreamiodl groupsaBor exanpls, 2 “pbényl sdhstifutedibiepitro” refers to nitrophenyl.

non.small cell) cancer,

ovaﬁgagﬁtg%gﬁl%ﬁr}? ro?ﬁﬁ,géqgeraguéecom mel anona and

| y ipharemybyariabii(eics RérRheca oGP RIS HER 0ho tifieliR afy dorRfituent or
a 20 pharnaceutlcally acceptable salt or an in vivo

fornpija Fasiayeommonnd Hisidsbnitiones ercdi asgumrencans wdaparidenf its definition at every
f vent 1
otheflg r%g%}hl{fgla@ THuf! f?fq@%ﬁ% 19£ {Qrﬁﬁ éé %:ha(l)r%\gll ﬂrc])gﬁ ITHS{SJ)]&{ e#i]%wth 0-3 R’, then said
Grommaynopthmahjz be subssitted ‘bvul‘i 0,1, Q@lr GrRlagTdupxr AEtRAt @ each occurrence is
eI ome, | eukemni as

e t unor t he
selegigiirdapendi pEPMhE Aginfign S6Bs @%tceﬁasbmaﬁen%mfiw@sﬂments and/or
a
Rty R g L
t r Sdberenbonghib alsubsiitperit sseshoaulrtd wiast ebong cmmes‘amgt\matnmls in a ring,

tllengﬁggﬁ?%]&)gﬁﬁieﬁtgr&g rrg g%%j@att%%ﬁl}g‘%g Ot ntglIeOf f réld:a\a;B st tuent 1sahsted Wlthout

indiEwEhE Ahy/ S8R Ba whitdrseeh sa@stiRhi 8 %@nﬂh‘@f t%'tﬂe Ref S¥'tBe cdrﬁp(ﬁﬂld of a given
additional enbodi ment, the present invention provides

formulayshenceich substitnent mex berbardedfvia anshatem lb)%uddmbﬁﬁlt@@letr {agbinations of
ound_of
substfef AP RS 2 DR b8 TP shlccBoiyions rppl o bl

cmnbwﬂﬁﬁlysable ester thereof and an antl-tunDr agent. WO
2006/ 018628 PCT/ GB2005/ 003207 -32 In an additional
enbEdisphereing Hélaameéeeﬁﬁ Iyrieeprtrllp’ jsreawleped hgrein to refer to those

R R e e L e

medmal Judgmenty mﬂ’ajbtbrﬁ»k ysinl centast with tHeet[semefs dfbgetahéeings tid animals

| east ane phar maceuti al Ily acceptahle c |ir| er,
Wlthout excessive toxicity, irritation, a lerglc esponse, or other problem or comphcatlon

commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmaceutically 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

non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example,
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di luent or excipient. 5 In a further aspect of the
invention there is provided a pharnmaceutica

W@ 0vposices on whi ch  conprises a conpound of t heCT/GBRaNS@03207
(1), or a pharmaceutically acceptable salt or an in
vivo hydrol ysable thereof, as defined herein before
in association with a pharmaceuticall y-acceptabl e
di luent or carrier for use in the production of an Eg5
inhibitory effect in a warm bl ooded ani mal such as
man. 10 In a further aspect of,.the invention there is
provi ded a pharnaceuti cal n%33|t|on whi ch conpri ses

a compound of ‘the formul a , or a pharnmaceuti cal Ie/ .
froma%)e@mep@o%wr gFeagit acilsy %exaﬁ%ﬁa éF%}’s%’&W%m%%‘élr%’r oxic salts

1nc1\ﬁ% tHGE 'd@ﬁgechﬁ{uﬁl 1Ho1%§1f119r dl Quc%i‘f&%efﬂﬁ)tchﬂﬂlc ROI‘IC and the like; and the

arnmaceuti ca cepta 'dent or ¢ Per ' or
saltsq:s@alred firdve opgamhmdldmcbfas ’aanhannalelpr atrid, bemtom; enedfahent fonic, and the
a as man. 15 In urth

like. élglﬁg)@flv%raqcmebl O g/%g%qﬂ &,e]satltﬁ 8? éw 1§Vfi51rt189|a&§gdn%}ude saflts prepared with one

of the 'Té‘l‘ld‘(ﬁﬁg Wtids %Enz%ﬁ@@tﬁﬁhﬁé 294 WiineAc a&AMRELSESuBoRie ABAURMDhthalene-
of th ormul a , or a pharmaceutically acceptable

1,5- @aﬂfonmacad;-naphmalme 2hyli“ombytsdtﬂr¢-tahteneemd as defined
in. before in.assoc
onARmipae ot bt BEaahnlng Beedisifiteds compong ot g invention,
partiégi@rly Bné BEhRFdHplds@Rs@fbed Rei, las @gﬁwace&tfcﬁny abdeptible salt,
war m bl ooded ani mal such as nman. In a further

partigelgdy & behzenh sulifenie atidoimapie peid, mepapequifericacid, naphthalene-1,5-

dlsuff?rﬁ{, E@ae&t lhﬁ% en%- - (fi%l nic a%rhhm-%!}tar%oam% ofi€S @ conpound

ArHaceut y  accept abl e

salThe pharafcéuricdily Qccebmdrecda}& abihe ptdefitdaientian caebé Bethesized from
herein before in association with-a-
the DgFRRY ARIRBRHLARY SPRiFARSRaiHS & acifiq WeKty BY couentignal ghgmical methods.

Gen%‘aﬁy Bt %stcﬁﬁ@ gﬁgtclregfg)lyg@é:ccﬁhg gﬁ@ﬁe@.{wl(ﬁ Blebé%E %ﬁhs of these compounds

edst, ovary, ost at e,
withmysﬂhdnmmle&mlmmwi; of thy mpbiopEste basmmramcbin w:tter co:ren 1an atgamc solvent, or

and erl pher al er vous ste
PEPB e, el SoSHE et IS e LOC AT sb ARt shanol,
1sop%&%lb$1%e%ﬁtn@%@?}eféﬁ@h as man. - According to a
further aspect, of the invention there is provided the

usésotﬁe(hheu@np 4o wdvmlﬁydr@lﬁ@abﬂme&tmi megny an wrvigo hydrolysable (or cleavable)

rrraceut sal t ar. Lan in
este I STt B e EAE B B s RerRtn e bidBion srapp. For cxamsle
amindr 2egkdreC QhlkaRy eyl é%h:lrbhk@ﬁﬁét}@&f/méﬂlyl, T, 3alkanoyloxymethyl esters
. warm bl ooded ani mal such .30 as man. WD 2006/ 018628
like pigglogRxywsiybI2ayyclogkoxycarbonyloxy Ci.alkyl esters like 1-

cyclohexylcarbonyloxyethyl acetoxymethoxy, or phosphoramidic cyclic esters.

All chemical names were generated using a software system known as AutoNom Name
accessed through ISIS draw.
Combinations .

The anti-cancer 4treatment defined herein may be applied as a sole therapy or may involve,
in addition to the compound of the invenﬁon, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or more of the following categories of anti-
tumour agents:

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

oncology, such as alkylating agents (for example cis-platin, carboplatin, oxaliplatin,
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According to a further aspect of the invention there
is provided the use of a conpound of the fornmula (1),
wW@eooa/0pde28 maceuti cal |y acceptable salt or an i PCWGB005/003207

hydr ol ysabl e thereof, as defined hereinbefore for use

in the production of an anti-proliferative effect in a
war m bl ooded ani mal such as man. 5 According to this
aspect of the invention there is provided the use of a
conmpound of the fornmula (1), or a pharmaceutically
acceptable salt or an in vivo,hydrol ysable thereof, as
defined hereinbefore for use”in the production of an

anti-cancer effect in_a warm bl goded. anj nal such as
cyclogiesphrands. dﬁltﬁ@gepémast%réfmﬁ@hal%ég rémblﬁmi RESYPRAS feggolomide and

i
n1tro%&ﬁ“¥:§s|) ash e?a‘ﬂg?f‘eg dgﬁ g?%ﬁa e%tﬂlngg%ﬁﬂp %EHS%};[?B eéglé al{'fs ﬂuoropyrlmldlnes
like 5¥ﬂmomwamlmrﬂydgafh1y saibﬂr&eﬂhmb’émfrﬁxeas, cythefrieraeabiinesidei and hydroxyurea)

antltggnfgg%gnt%}oégg ff%r Isgaé}tl € a eayc mes L lgﬁ aﬁ%f%%&gs gcelgfmg (ﬁ)xorublcm

daurf&ﬂafcirp'e nﬁ%&hoﬂiﬁrﬂbﬁ‘ﬁk @Hﬂt(ﬁﬁymﬁ WQQMWMJM MitRfardyB8); antimitotic
peri pheral nervous system nelanom,

agerts (lﬁomampmnc@kaigkb likavotshistizen Sinbstns aindssine ahd vigorelbine and

taxo{gg rélﬁ(gsa&g?nb ggﬁ%n 8%)&?(8 esﬁglnbrrflgsméﬁ§ %Olé)?)glsg re?zyse ‘i.jrﬁsb&ors (for example
ep1p9 YBRSBKInS GiRE biopasiae PidRhBosidk tandacait, tdholdcd and camptothecin);
hydr ol ysabl e thereof, for the treatment or
(ii) pr gﬁhyamagnﬁfsuéh spaEincairensss Honexane tamafssceremifrae, raloxifene,
dI‘OIO)fl elng IPB ni en%)egés{nﬂ'%rpure%gﬂt? (?cﬁigﬁ %e%glpagcfrg é ngémgﬁfﬁestrant)
anuatnafd@en@@bleéxamﬁl@aaslutalﬁﬁd@ Hlutareidapgihitaaide @nd ciifretet@feracetate), LHRH
roup” used al one- or refix,

antag@r@ﬁ er LHWO@%S&@ OTHAMRY §9seredn, lowmrel iy g busargim, progestogens
(for %_)Ehg?élg’[-r@eﬁ%? 59&35)2%{,5%54%32?@?@&@ %‘i‘ nﬁ%ﬁrsl@ﬁ 35‘ glfld[sﬁo%le letrozole,
Voraz(ﬂé bﬁ(ﬁl eRdntkstynd) agﬂmlﬁuﬁtomsof Bjoi-tedudtdsecsach asnﬁﬁztstmfﬂis Th e

rm "hydrocarbon radical" used alone_or as a suff
(i) of agﬁné? which r“@f—@tt §anceT eatlINYAAQR LD @xample mefallgpiofetgse inhibitors like

ma.rﬁl'fagﬁi’érﬂgmﬁ éﬁﬂ&\éqﬂ&ﬂﬁﬂ&geﬁ Qmﬁoﬂ)égéﬁ [bfn. o nhibitors of

he term " a alone or - as a suffi

'SROleﬁaﬂeihkm-(mnbMai éﬁt—meﬂhyh:nghbxmnhdm)dn[@k(éetne:thﬁllp[perazm- -yhethoxy]-

st S nbon 3 Sl 9T 3R L8 AR Scaon WO
01/993111?%41 $L(B0AGIL4-BRh glﬁﬁehzb -16H- @Eﬁr@@&hﬁﬁﬁ%@rﬁlﬁd-yﬂ -2-

and unsat urate Parti cul arl
meﬂryéﬁ}ﬂfnmdtm4ﬁmna}tbm@b+5y¢arb@@m1¢1¢:(daaa:tinyb MS%H&% J. Med. Chem.,

2004{, %f_f7,e 569582866%‘) thtibogles)(o Hep:?rgn?a{%gj I sopropyl .

(iv)  inhibitors of growth factor function, for example such inhibitors include growth factor

antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody trastuzumab
[Herceptin™] and the anti-erbb1 antibody cetuximab [Erbitux, C225]), Ras/Raf signalling
inhibitors such as farnesyl transferase inhibitors(for example sorafenib (BAY 43-9006) and -
tipifarnib), tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family tyrosine kinase
inhibitors such as N-(3 -chloro-4—ﬂu0roplleﬁy1)-7-methoxy—6—(3 -morpholinopropoxy)quinazolin-
4-amine (gefitinib, AZD1839), N_—(3-ethynylphenylj—6,7-bis(2-methoxyethoxy)quinazolin—4-
amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
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WO 2006/ 018628 PCT/ GB2005/ 003207 -34 The term

"five-nmenbered" used as prefix refers to a group
whaoosne28 ri ng that contains five ring atons.PCT/GB2005/003207

term "substituted” used as a suffix of a first

structure, nolecule or group, followed by one or nore

nanmes of chem cal groups refers to a second structure,

nol ecul e or group, which is a 5 result of replacing

one or nore hydrogens of the first structure, nolecule

or group with the one or nore,;panmed chem cal groups.

For exanple "phenyl substltuted by nitro" refers to

en S r.00 e g
oG %@ﬂ}ll&a%%m(‘g gt (6] TRy BUETTE HBRUES W ihiiors such as
lapaﬁﬂl%) tfbl‘@(ahiﬂﬂ@fﬂldlb@t@fbs(;ﬂ thé/pRtel@derived Ei‘d)lvﬁh FR¥ordFamily such as imatinib,
conpound, its definition at each ocurrence is

and fay @amphemhlbmrs iof thedepitoryte grovath fester @-rrnlwmktthelmbltors abl kinase

bR IRETCntekd ke SRR fion udr el Bigh ) BSR orcen

slgn@uhgq&ahgwm OB bhd/vt P KVkinhsed; 1, 2 or 3 Rl groups
Rl at each occurrence is sel ect ed i-ndependent |y

(v) f r @mqug@c@magmts serchots thase whighhinhgunibe gHe¢ts a6 vaseular endothelial

aronHiPRRAL HENE 001 lan Y ALLAR SR0ALERSH T30k B GONI b oh

resu e Cco

bevdeirthab JARasinils], bhd ¥HGH &c@@ﬁl\ﬂyrdsﬁled{ms nanbmﬁd such as those disclosed
connect 15 th such

n ném%ttqnet%ag@mr@gphs@%L@Qﬁ?'@nﬁﬁywﬁ 350 NEO 7856, WO 98/133
4- (4\”1]@[90@ £ﬂ1ﬁﬂr§ lj)%)(gt i mWhS’HQb%ldlljl ad)igethl q{ﬂ?ﬁzohne

atom vl a uent onded to t rest
(ZD6A74 E&amphﬁowﬂhhncw Oa()lgjbﬂﬁéﬂ) 4 @ fudra;2- mh‘éllyhﬁdcd#ﬁ-yloxy) 6-methoxy-7-

3 ‘P%%g%({l{l'tl @mopga ﬁ)ﬁﬁ%ﬁ%{ 232&2?7?3%@;?%%@ Wi tEWthQ’ 00/47212) vatalanib

(PTR 747, wbbe%/ﬁbgsps{dmeﬁmkz SSLQﬁ]lllﬁfib'l WOoOTB ST PRIk Ydsnds that work by
result in stable conmpounds used herein,

othet phahammrm(tfwmhmpleﬂuwpﬂabmabnms of npbgr;te@v]}ueﬁmcnon and angiostatin),

t hose conpounds, nat eri al s, conpositions,
ang]awe%ﬁg’é Hge fornms which are 'within the scope of

(Vl) SO Uﬁ‘é&'ulaﬂﬁ%ﬁ@hg h&@%@%h as @éh{b@é}hﬁatfrpA4 Ya& cbrﬁp&ﬁfc‘l"s Afklosed in

the tissues of human bei ngs and animal s© w t hout

Inte@amzaé Potent Axplisatigns WIQ P9/82 1650 WQI0D0§22, WOSHh69, BIO 01/92224,

ro {aedrp | j. ion, commensurate with a
““3%22g3 (P be %@8?fnggﬁ%?%tio. 25 As used herein,
(vii) aﬁﬁ@hﬁ@ﬂﬁk&pid’éaﬁr ¥x dlﬂe picRb hehictdrt direted & the @argets listed above, such as
derivatives of the scl osed conpounds wherein the

ISISp?épesrﬁn%@nﬁ%%eP%?anodlfl ed by making acid or base

(Vlll)sgénte%ilérg[ﬁre h@( %{qﬂc{éﬁg Pc{g e?g‘ﬁ?ﬁﬁg{gﬁ}:ﬁe@l (lt) ¥eaalz%ce aberrant genes such

as abermaet pﬂa cﬂrrabelrrgﬁIBRZCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cyfosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiptherapy such as multi-drug resistance gene therapy;

(ix) immunotherapy approaches, including for example 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 such as cytokine-transfected
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acid salts of basic residues such as am nes; alkali or

organic salts of acidic residues such as carboxylic
w@eiods1sead the |i ke. The pharnmaceutical |y acce@r/aBR@@s/003207

salts include the conventional 30 non-toxic salts or

t he quaternary ammonium salts of the parent conpound

fornmed, for exanple, WO 2006/ 018628 PCT/ GB2005/ 003207

-35 fromnon-toxic inorganic or organic acids. For

exanpl e, such conventional non-toxic salts include

those derived frominorganic gglds such as

hydrochl oric, phosphori c, and~the like; and the salts

repared from organi c acids ch as Iactlc
dencﬁ}tmel%s appIRAEes uglﬁgtcm%gseuqr% ced tamgus ral Lines g 3 apgifgaches using
|y acceptable salts of the invention
ant1-ﬁ’<¥l§tg/ Eg(géésal ts prepared with one 5 of the
X) célbcbylchamgagtsauc}das dveora daveass ilhilwtnre (fac exhmflel RHI78 23 8¢ VK-680,

a | f onj id, he - 1,5-di sul.fonic
v R B S RSN X B it o Sepiie RAnBplegmentioned in
WOG3B8649) VeDE3/855506 L Wb 2008 S8NYEIWDRN04/DSE 11 WaH0OMI 38982,
a conmpound of the invention, particularl y one of the

Wom%ﬂd‘éf%ﬂﬂﬁé% e &(@20%1 léo% ahadicase tricogriorated herein by

acceptabl e,..s [y cul en sul f onj e
rereBRRTaP i BetserR Xpeor ity S S SRUpRTRE e dnpbitor (or
exardple The]@eﬁﬁé ekdraplies oﬁW@b 1/ TvERyL buab@m“r'/d 7sWdazmmzacwd)ov/2os 12,

tartaric acid salt. The ar maceut | ca

Woﬁé/éé‘kﬁlaW@O?S’QSPQSWOWQQ%OW(%% tOQJI‘Wéﬂ%»oWO@a%m@“ WO03/076433,
WO@AY/% fﬁ@'&ﬁ%gb?ﬁbﬁ@e\v ah Gl in &ﬁ?&%qfeﬁaﬁto%‘f&@{eﬂbé}sa@d

I'C or acidic nolet y conve I Ona
xi) cyeihracl agentSsiok a@}gémcmsmehtopaﬂsbmemml hehilpiteep Gadeidmyyin, etoposide) and

reactin the free acid or base forns of these
tOPOéSBH?’GWﬁ nhigftprs. a st oi chi onetric anount of the
LAPEdASift £ERE A mALhIadheveB LS W ofithe @Ry %%ug% tial or
pventdrﬁé1 @ﬁllﬁﬁ am%pxt%revw? ?Véé%{% geﬁler ally, crentator
sepam«n douepoithebdiiddballcempbhents ofthh yﬂeafam aueh cemhimatdy products
acetonitrile

cmpleBBr R BT POl posiie TS BPES fa dessibodfffiphetore and the

othehﬁl‘i’e[rﬁﬂab’éﬂébl?y ﬁ&fve@g@ﬁ%ﬂhﬁ)ts apprlo®8d 8bsage F@BPOUNd Of
formula (1) that contains a carboxy or a hydr

9 r bup furthgr am@afrqfltbe prgagnt snveation thereisgrovided a compound%f formula (I) or ‘
6alko neth ers_like
a phgp RS SY TR b o e o TRLRIUBTE DY thoreot in cqpbination with

mmtﬂﬂane(ﬁi_s%quéﬂtﬁﬁblk%m&r iy abay aoli-t0mbK ydenest €8S sblekﬁd from the list
- cycl ohexyl car bonyl oxyet hyl , acetoxynethoxy, or

hereﬁ’rﬁ@ﬁﬁor amdic cyclic esters. chem cal nanes were
A A ARSI RO B Mk o

treatment of cancer by admmlstermg to a human a compound of formula (I) or a

. pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in combination with

simultaneous, sequential or separate dosing of an anti-tumor agent or class selected from the list
herein above. .

In a further 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
combination with simultaneous, sequential or séparate dosing of an anti-tumor agent or class
selected from the list herein above for use in the manufacture of a medicament for use in the

treatment of cancer.
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25 The anti-cancer treatnent defined herein may be
applied as a sole therapy or may involve, in addition
wo eooblsseeonmpound of the invention, conventi onaPCEGBY@SH03207
or radi otherapy or chenotherapy. Such chenot her apy
may i nclude one or nore of the follow ng categories of
anti- tunour agents: (i)
antiproliferative/antineoplastic drugs and
conbi nations thereof, as used in medical 30 oncol ogy,
such as al kyl ati ng agents (fo%%exanple ci s-platin,
carbopl atin, oxaliplatin, 06/ 018628
PCT/ GB2005/ 003207 -36 cy clopho%phan1de }ro e?
mubt afuthenesppetaf A Presang Py RBYRY thereys BInvilpdithe use of a compound of
formhﬁar%(ﬁj aoﬂﬂagrﬁa&ﬂ calg/' até:%ggﬁﬁ’t% § §%r arP LR ﬁ@?&&é&ﬁo‘f‘ées(é‘r @hereof in

genti tabl n ant | ates suc

~ combihatforopith simulianasis, deiqkenttal bt seprater dosinlg @frad anggafor agent or class

ral |trexed met hot r exat e,. t osi ne arab|n05|de and

sele Shrerelr,gl qve dRRoe 1 Y thagne Of CHE™ -exanpl e

anﬂi‘é 91%}/ Gédcglet?‘e éxlngﬁ &ﬁﬁb@ﬁéﬁ%iﬂhaﬁﬁl@@ i¢Rid3.one or more of the followmg

doxor ubi ci n, aunomycin, epirubicin, idarubicin,
categurte@nﬁphamﬁpelmaaltagnmnyci n and mthranycin);

. antim ents or _ex e vinca kaI0| i ke.
i) an Jeppiscit) e JESHIeRLO S HeErnle S e i s s BrdnsiSis receptor
actlv@{@g(s&ﬁ)égblgl&uhlah(ﬁ)taX0| and taxotere) pol okinase

i nhi'bitors; and topoi somerase_ inhibitors %for exanp

ii) alerpgepbu@fﬁﬂyn Hsttepaiment [off Reuteanspiss fad xampllet @herpyapeletic growth factor

B e

stimblafilx faoen, (3-o8Byithenamplafigristianand 10 droIOX|fene and
|odoxyfené$ oestrogen receptor, domn regulgﬂors
iii) ag paFhsREtic gEe 40 FeRitpUSea R emsRig: iBguAREECeE. Bt lé’fe-Phase and

I I
o A Ty W AT o LTS B O 0OR veion o

or with mhdlt&nqb&apﬁlsunabld: exgndesdfi suchadti bnnsm egents)include neurokmln-l

pr ogest oge exanpl e .megest r ol et at e
rece POMRR S AF BESPO (R BESRAar G °5 endARs o Hgpisetron, ropisetron

and ia%tsét?@rp |C9XBABQE@€%@Hr%g@1ﬂ§'ts EXBHBS baNSkn 2EbrtiEdtRbiiQUEh £f Decadron
5a- reduct ase suc fmasteride; '15 (iii) agents

(deXMefbhsqnﬁh ﬂ@nalogahnsfpcm'éll‘ﬂasalnﬁm?rﬁfﬁmé meeleexa:ﬁm @n antidopaminergic,

suchiaﬁ%l? l?eglp 123%%&3? Ie%agé | tor 1}.ﬁrﬂ%ra%1rnlgef@t 'Eg atz ne ﬁuond 1ne and
mescfri&éﬁin'eﬁ@n&éclb l;uet&rdso&fbmoSRC kinase (like

| oro nethylenedlox anilino)-7-[2-(4=met hyl p
ip uc&zq:qqg(mn’yqrga@pﬁ@my be achleve by way o the simultaneous, sequential or

oot SHAV PP A AL SR o

the cimipdusdy c(ﬂl thig rl?feﬁﬁblhyﬂnhhﬁﬂw dpsaze fdedlef@itey deminbefdry bidthe other
IperaZI -y -

pharwsmcal}if AR i agent WitlRiits apPIOK L IR128S BN8Sr boxani de
' gg?gléwgif? ?%)@éﬁ)f%ﬁeb@géam fnvel¥sh ﬂl%@';)rowgé?loﬁaonﬂound of formula (I) or

r anti I es to Heparanase)
a pharmaceutlcally acceptable salt or an in vivo hydrolysable ester thereof in combination with

simuitaneous, 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 in vivo hydrolysable ester thereof in combination with
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(iv) inhibitors of growh factor function, for exanple

such inhibitors include growth factor antibodies,
w@e@eniBed@act or receptor anti bodi es (for exanplBCT/E82005/003207

anti-erbb2 anti body trastuzuinab [HerceptinTM and

the anti-erbbl antibody cetuximb [Erbitux, C225]),

Ras/ Raf signalling 25 inhibitors such as farnesyl

transferase inhibitors(for exanple sorafenib (BAY

43-9006) and tipifarnib), tyrosine kinase inhibitors

and serine/threoni ne kinase | Ibitors, for exanple

inhibitors of the epidernl mﬁh factor famly (for

exanple EGFR fam |y tyrosine k| nase inhibitors such
simygtgneous, sequential or separate dosing of another pharmaceutical agent or class selected

4-f1 uorophenyl) - 7- met hoxy- 6- ( 3- mor phol i nop
fron{\h&%s{: ﬁglgl%g%\é in- 4-amne (gefitinib, AZD1839),

N ¢r3a ﬁjrltneﬁyi&mbﬁmthé pfEsahit bm&hﬂomﬂiei‘@bs)peéﬁ@emhq ubd@ZHddnipound of
-4 30 amne (erlotinib, OSI-7
formguayd) o1 %ﬁw@aﬁ@%@al&h@%ﬁ@aﬁlefsﬁ% 8F 6‘bH7e‘ﬁW hydrolysablgester thereof in
A
comrgrfglrggé1 o%ﬁ%%?@%x% az o %PZ aga?ng ﬁ%snz%?f afgg}f)r pharglaceutlcal agent or
clasegeldsedt fyorm shenlést Haelra:asabdvﬂ fﬁmblsb(mn thesuatufasure lofip atedidaent for use in the
for gg | e inhibitors of the platelet-derived growh
treatment ¢ CanSek | y such as i matinib, and for exanple
| itk BickrAle? a@ect &%@Eﬂ%@éxﬁ CleR O Bk dsipRG@Ed thalkd ¥ba compound of
c-kit 1 nhibitors ki nase inhibitors, |G- receptor
formuland b1 mplharmecegmoasld)hacfcapttablﬁ)salk onais & winhiysirokysablaerter thereof in

combtaol V8 Siatdatss bRt pARg DU e pHeE Plapoggical agent o

clasd 0sc@dWib:4 ihd Ihbicin dtvee €6 @6t théftréé&ﬁé‘ﬂ# loEancer.
endothelial growh factor, (for exanple the

anii addisentogheie HeroinrberrpAUtic anddigipoWhheamrauats afforpplayD) and thelr
ph %}{&ﬁ céﬂgggcbek; %%Ssta 1t{! aiso g%!g%ﬁl%rﬁﬁgﬁgggalttg&gﬂ {h& development

nase ors -suc ose

and ktﬁlﬁcbjrdlazitldmrta"lm Patoeamd zApﬁ»bltmtsys‘wlﬁs WOtE/éHARRPAGH o¥Be effects of
97/ 30&%5 V\D 97/ 32856, . WD 98/ 13354, 10
nhibjiqrsiohE g 10bqrpignt FEmalsisHel a%caﬁ%tdﬁswabbﬂeamﬁréf%fw raﬁsp?@ii mice, as

part\'(l)m?”t:‘tﬁl ar%&)%‘rt#g)&é}ﬂyé&ﬁza%leh@e (ZD6474; Exanpl e

4- mtlﬂelabovmetﬁemﬁahyhoaudml bbby, -[Becess, metyeds use and medicament

manpSiafilt B8, e rRlns S Ot S o] Bimpaincs of he

mveM’ﬁ%rQ@és@é@&ﬁ&erélﬁ@ls%%%@% (sunitinib; WO 01/60814)) and

corrpounds t hat work ot her mechani sns (for exanple
___Iltl_lli_am_de i nhibitors of i nt egri n avl33 function and
ostat 15 ang 1 n nhi bLt )
v LolPhiins mesah dnta Sty L RBRERY ot Rereemhpoceat
vagifigdlReotan dshditfnl BSelation, s’uBlh@fdaﬁyl iaftahufaleRt subcutaneously, topically,
Appl.i cations WO 99/ 02166, WO 00/ 40529, WD 00/ 41669, WD

mfra@&#ﬂéizazlzﬂapervmaﬁy,omgtm@ﬁ@llmn@mmzal& epigirallyp dptpathecally,

intracerebroventricularly and by injection into the joints.
The dosaoe will depend on the route of administration, the severlty of the disease, age and

wewht of the patient and other factors normally considered by the attending phys1c1an when

determining the 1nd1v1dua1 reglmen and dosage level as the most appropnate 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,
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(vii.) antisense therapies, for exanple those which
are directed to the targets |isted above, such as 20
wo 3loo2Be8, an anti-ras antisense; (viii) genePCTEBagwy/003207

appr oaches, including for exanpl e approaches to
repl ace aberrant genes such as aberrant p53 or
aberrant BRCAL or BRCA2, GDEPT (gene-directed enzyne
pro-drug therapy) approaches such as those using
cytosi ne deam nase, thym di ne ki nase or a bacteria
nitroreductase enzyne and appy aches to increase
patient tolerance to chenntherapy or 25 radlotherapy
such as nultj-drug resistance e thera X

Partic WK S HERR Y %Y.arps?t@aa Reueqtiqey %&T mm%m %f) infection, or to reduce

in piitnéiWith ﬂ’ﬁgptblﬁs \ﬁff 1P BB HRAG Lge%m \K}&rs@ ase the

I mmunoge patient tuno such as
tr Hnspmpdmngphmmhneumaj kbm@ssit omhfram the mmpdwdkofﬁhis invention, inert,

ph ar,g{g}) %{E {cg 31{(:3 g: EPTQE {e nggr?eg %{Eﬂ%o t e@gmra%:c{;ldo%fzgl.uggggﬁ?fg} H)repara‘uons include

r ReSalt$dsNeadshREThekdie Gnd Git&redsl s such
powgé}gctg?lgtﬁﬁﬁgﬁ??gns"f ect ed \% 5606/ OtEiGn SEPPOSISIES

PCHV G2 0051¢) 0320 one @8neresdbstatices,cutibls may pbp@atassecbluents flavoring

secstp TR LR SPPSHE b R thnchEy bolabBE s agens: ican

also &¥ Gh en@@SMhenSwetirias aurora ki nase inhibitors (for
exanpl e PH739358, VX-680, M.N8054, R763, MP235

VPBRDowdexs Bhacarixds agmelrdivide selih avtichis iy a k@ with the ﬁnely

o b SR R Bt i i

nece¥R20) B 313443 farti YA QU4 IO propdrtiond 200 érhda3inwhe staparned size desired.
i ncorporated herein by reference), and cycli ‘
de PENPRERLIING VRBESLORNFOTRESTLONS ot dr i b s piature of fatty

acld\%:'f?%fqyg c%%%)li)l}t% %@s@r\r;\%l?}% %%ngg E&t\f’;v\ﬁgégigﬁﬁleﬁﬁs @fspersed therein by,
for evAPlet 848 hg. THOROBICRBTQzMEAB/OI%E4S &, theM) PRIred Bu@ 6onvenient 81zed

764 03/076433, 10 W04/ 101549 and
md‘%@iﬁ%@ g&o 60! ehd SHEYncor por at ed herein by

I eKe{ENE BarrieANAC Il mEYRRhPX EADAHRE) S ohbiim@Tearate, talc, lactose sugar,

genctitibine, topoisonerase 1 i nhi bi tors (adrlanz0|n

pectiay, d@dsn,oséa)rclaﬁmgawnﬂommwércaléldom spdinmtriarborxgmetbyt pellulose, a low-

oint tr trren be achi eved by way of the
meltg}grréﬂﬁ » SREY i e%@ﬂ%g%q%i‘a separat e dosing of the

I ndbitie B e &ﬁiﬁ@)@ﬁ@iﬁf&h@ﬁrets&ﬁ iivedbirertt cap&Bl€ Bf forming salts with various
conbi nation products 15 enpl oy the corrpounds of this
inorganjead GEAWF BeiH al%dw‘éasawé’g%wh stltrearg alse prithinthe scope of this invention.

Exaliﬂgfeﬁ’ PQE}.%{% a%'&ﬁm&l@%lts chgﬁg aB&Qtre”?cﬁﬁé{& | S @irbdfie Al Yie,

prove osage
benzenesulfonate, blcarbonate blsulfate butyrate camphorate camphorsulfonate, choline,

citrate, cycloheiyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate, glycolate,
hemisulfate, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodidé, hydroxymaleate, lactate, malate, maleate, methanesulfonate, meglumine, 2-
naphthalenesulfonate', nitrate, okalate, 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
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In a further aspect of the present invention there is.
provi ded a conpound of formula (1) or, a
w@basnoessesit i cal |y acceptable salt or an in viveCT/GB2005/003207
hydrol ysabl e ester thereof in conbination with
si mul t aneous, sequential or separate dosing of an
anti-tunor agent or class selected fromthe list 20
herei n above.' Therefore in a further enbodi nent the
present invention provides a nethod for the treatnent
of cancer by adm nistering to human a conpound of
formula (1) or a pharnaceutrégrly acceptabl e salt or
an in vjvo hydrol ysabl e ester the{eof i n conbination

basegspgh as 1gﬁj:|1qh§ﬁg,l§%ne sgg&l}\éﬂqﬂ@f 8 ug%g)‘ea:grgi ) Tél gino acids such as
308 2o S 02 0L B LA st
quatemvzedtwidnsuchegents ss: powari alled hehidesusehas neetigdpgibyinpropfl, and butyl

halidgs! PG GtetaikB FREHE At by QGmoTlsc e o hesghghalides such
as dé’@ytl hat?r&ﬂ‘rﬂ}lréﬂ@ QHE steé?gHﬁ[Heh aﬁralﬁfll IRFiRad fi"lgeebéiiﬁﬂ' B}Qm‘R{e 444 others.

ti-tunmor agent or Class selected fromthe
Nonletex]e|phyabkgrgg;aﬂy)1acm@bﬂmsaﬂth ererpunfefradt altheug o&er salts are also useful, such
i cament f e in the 30 treatnent of cancer. WO
as 1”2‘6 814 §e 28! 1%8‘?88%7‘003207 -39 In a further aspect
of ThBealRIBSER forM¥e By icOiveniiBh rhéanpsavh L8, tA&iniSBe Bke base form of
a compound of fornula (I) or a pharnaceutlcally
the pyeduns athl aae vamore pquralpms of the apppokipesisl ia agetvent or medium in which

the staH% 1%%1}1% 20T dlgrsgr)gr?g}%éjf &%%\%%Iteﬂ \ghl m():lé %;%g%?/ed in 193]%39 %r %r freeze drying

or bﬁ eﬂ:@ﬂh@dg tleamidielah kistieg sdlinfoabootBerf @iioisea Suitabhzaon exchange resin.
treatment of cancer._ 5 The anti-cancer treatne -

def? ider toarseiaromppuad ebine formde (b pea BharFRge QG preeptable sal

therddleb Ok BR Fap‘é?ﬁ@g% ent @chﬁ’cﬁﬁ'& ?ﬁ%?wabt?@he ? of Irfa)m?i]s including

agent use in the treatnen anem a, exa
humans; @ns nomwlly feyhidatep dn esiosdanee w;nhcstwdardtphuanmeutﬁam ptactice as a
hares & oeiln alfa) ii1) an agent useful in the treatnent
PhargiacR G SHIONt o1 exanpl e, a hemat opoi etic growt h

fagi Qc[dﬁu;rptov’tﬁé eompA L @fﬁl% Pr&RnPhoskhl #R pRRGhdciedal 88nposition of

- of neutrophils such as a human granulocyte col ony

this gweptidnaninalsé aentain, oy ie @SKminfstaredisimpltancoudly prssgientially) with, one
or mgFFB%ialrrln?i?o %1% taﬁan %8t¥aguea %F'tretg}}tgg 0}1{: g? 1%10{; acgge&se (Hléiltlons referred to
heregti ci patory enesis, which may result fromthe use of

2 %gg?e%%nc%ngosfngg 1sp1rn$esr1?12ctl toI quligte Ith%nforrgllllggc?n of the active component or a
pharmaceutically acceptable salt with a pharmaceutically acceptable carrier. For example this
invention may be formulated by means known in the art into the form of, for example, tablets,
capsules, aqueous-or oily solutions, suspensions, emulsions, creams, ointments, gels, hasal
sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, and for
parenteral use (including int_ravenous; intramuscular or infusion) sterile aqueous or oily solutions
or suspensions or sterile emulsions. |

Liquid form compositions include solutions, suspensions, and emulsions. Sterile water or

water-propylene glycol solutions of the active compounds may be mentioned as an example of
liquid preparations suitable for parenteral administration. Liquid compositions can also be

formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for oral
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or with radiation therapy, suitable exanples of such

anti enetic agents include neurokinin-1 15 receptor
wa@nitagossest s, 5H13 receptor antagoni sts, such BGI/GB2005/003207

ondansetron, granisetron, tropisetron, and

zatisetron, GABAB receptor agonists, such as

bacl of en,.a corticosteroid such as Decadron

(dexanet hasone), Kenal og, Aristocort, Nasalide,

Preferid or Benecorten, an antidopanm nergic, such as

the phenot hi azi nes (for exanpl g prochl orperazine,

fl uphenazi ne, thioridazine and nesori dazi ne),

AT PRI S SR SO i
colSTBA EMvbithg Q;%Ventss SRABIIBER, %ﬂhﬂﬁeﬁiﬁ tag&lté adiei-du ‘%Lchgous suspensions for

conponents of the treatnent. Such conjoint treat
ora]gn;p lcary be madeby dispersimg shofingliidsvided ative oompmdm. i whier together with a

escri be erelnbefore a t ot her_. ge.

visS RS aRRRE o Rotin BT e BHES Gt oL Celfiafieu i carboxymetby!
celld@S&@ad bader M@péhcﬁh@aédﬂl@éfmm%tth@ﬁhélﬁﬁ cdHi€N&BEmulation art.

invention there is provided a conmpound of fornula (1)

or T@whanmﬂwé eompeHlions can bepr ubit dossge foror. Imsudhrform, the
CO].’l’lngogl‘ﬁf)gI gsﬁ (Eelg lﬁ%é %’gé gmzn%)%s c%nt%{n?%a pg?pé‘? g%glllaﬁlé\ﬂS? o%g@&tévre component
Thepinirdvaggeifoins ahn Bgephckapedprpsraioh abd pibkadd Qdifiagldisstete quantities

herei n above. Therefore in a further embodi ment t he
of thi; RrepaTRLqNsy R €XRP 16+ RAPK eted taél%tcwlqsoﬁndt prevders igatiste At ampoules.

r

Thelni KERER DN APMERE b Bpe, b, OF P RAETR AR b8 e appropriate
nuntper afanyrofithese pheldiged fsaisl e ester thereof in

g n@onbl nation with WD 2006/ 018628 PCT/ GB2005/ 003207 - 40

| taneous, sequential or separate dosing of another

phareee bh&ﬁl of@lﬁheﬂ%sé?ﬁ ifkRB6h Sf l:?e? @%ﬁecf e ok $lays well known |

herei n above. In a further aspect e present
to opgrskahed iorthe h@péonggnqgrsanﬁhd@d THeeonpeunds of thopresam thvehtion can be

I ceut.i ca acce tab e.sal
synth G Birfpthe BB D A IBE T Het ok BE PR T e hat kppwn in the ar
of symhé’ucsdrg&ﬂl& anRESy, of SaHSN s her&n Wf&la@ecﬁ&ﬂhﬁ& &Killed in the art.
anot her -phar maceutical agent or class selected from

Such Fsthads inlusieebyt aspartdinisid tashosadaspabaderalifach lireforsfoes cited herein
e R RISl A5, LIS, LRSRHEENT o cancer 11

pr A dledeltcbmpumedsaff this d:@xmﬁommapfbe pheparadl wirgl the @dacBons and
teclﬁ&gqragg U]ﬁd&laelé%%e]? ef qqugrtggllp g{equclr%orr%cred 1annso|1\?en\t/sI a:g;))roprlate to the reagents
and materials employed and are suitable for the transformations being effected. Also, in the
description of the synthetic methods described below, it is to be understood that all proposed
reaction conditions, including choice of solvént reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, are chosen to be the conditions standard for
that reaction, which should be readily recognized by one skilled in the art. It is understood by one
skilled in the art of organic synthesis that the functionality present on various portions of the -
molecule must be compatible with the reagents and reactions proposed. Such restrictions to the
substituents, which are compatible with the reaction conditions, will be readily apparént to one .

skilled in the art and alternate methods must then be used.
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10 conbination wth sinmultaneous, sequential or
separ ate dosi ng of anot her pharnaceutical agent or
webassises ected fromthe |list herein above forPCEEBRIVS/003207

the treatnment of cancer. In addition to their use in

t herapeuti c nedicine, the conpounds of fornmula (1) and

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

systens for the evaluation of the effects of 15

inhibitors of EQ5 in | abor at o9~ ani mal s such as cats,

dogs, rabbits, nonkeys, rats and mce, as part of the

sehheHartiog meéwwdh&r é{ﬁe@ﬁr@pla@m@md hereinaragigies commercially
avai g.rogg}%:rﬁ%&gf n{g ?ﬁ sttan ard ueﬁclgogdg% CF\QSP ﬁil’at ]5.% ?&dexgmple the

terna ive
folloRigS RAERSS @fﬁhﬂdbtfmf@h§ b@ff nott mlﬁnﬁitlﬁﬁ@(oﬂtﬁs pfdpatakién of some of the starting
i nvention described herein al so apply. 20 Formul ati ons
Inmﬁuéﬁﬁ@éﬁé§nﬁksPﬁ@lﬁﬁégent i nvention may be admi ni stered
| .
aI i oﬁ{r%l%tﬁlg% ftP a?}%ﬁﬁt@'the e I?e%jagéaﬁanﬁgﬁkﬁ were carried out using a

Chlralﬁﬁlf AMUETEthA (didhenSURC2EEOLOME], ¥ O oRied Mith a flow rate of 20 ml/min
intranasally, intraperitoneally, intrathoraciall

unleﬁmtlaqwge;@@quy Appprdmptg| clyion; tHAeSRME K Y |d9pend1n0 on ‘X‘le concentration of

com#c%#ﬁ?éﬁeﬁ@@%ﬁag 'i])g;ﬁhgé{ 0 vé %ﬂ?ﬁggpen b d | £edol, Hrn'. % (]i% enantiomer.

osage on the rouate
The sighalnéfetsrtatheodirectibe of extationt of polarizhé lightse 83énm ag encanated by an

Advgg%g E@?%ﬁa@&q@%&%ﬁﬁgﬁ@ﬁ g'} hﬁ%? ?p%ﬂ%i A rEaent temperature in the
solvéiﬁE&hﬂgléﬁh&gmhib%te'df{f@fé%ﬁééaimf\e9' REIT 2AGmASSRIS. We‘L@ Gasi7 (1 999),

appropriate for a particular patient.
946- éﬁ’t)ectlve anmount of a conpound of the present

£ i nyention for use in therapy of 30 infection is an
—Eﬂgﬂﬁﬁnt sufficient to synptomatically relieve in a

varhs HhversistwanidRbe i1M&r200 64 HSRABwWRIABA0RREL CRSAPIEs in which,
-41 particularly a human the synptoms of infection, to
unless| stated ptbepyisyr essi on of infection, or to reduce in
()t efa%?{t 3 Wrgg@ensiﬁglrgg%?%%glrsms g‘f(fég éﬁg%té%ﬂ@ﬁ%&% ?éﬁ'ﬂgﬁ out at_ room or ambient
tempeeResihbi ions afte:aperhinee @ahpedngdsf 08-300C;s i nventi on,
i nert, har maceutical ly acceptable carriers can be
(i) csgaiefolaias vess dneceyed allkyiepes Jogium e £ pRpiation of solvent was
carrﬂa&] SLH%E§ éro%?ﬁgs@rag%%ﬁls%¥ 15661%1?%(%15}%5%%@ R@Ogﬂ)@g !P%%rﬁlrs 4.5- aOmmHg)
w1th<aamt}b'empemme offop @ SLSE ances, which may al so act as

diluents, flavorin
(iii) in genera!i the course of reagctmns was followed by TLC or MS and reactlon times are given

. for illustration only;

(iv) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or
mass spectral data;

(v) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; preparations were repeated' if more material was reqﬁired;

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given in
parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, determined at
400 MHz using deuterated chloroform (CDCl;) as solvent unless otherwise indicated;

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

agents, solubilizers, lubricants, suspending agents,
bi nders, or tablet disintegrating agents; it can also
wheooanissexapsul ati ng material. I n powders, thePCHGBR@S/003207

is afinely divided solid, which is in a mxture with

the finely 10 divided active conponent. In tablets,

the active conponent is mxed with the carrier having

the necessary binding properties in suitable

proportions and conpacted in the shape and size

desired. For preparing suppo 'tory conpositions, a

| ow-nel ting wax suchas a mxture of fatty acid

gl ycerides and cocoa butter is first nelted and the
(Vlll)aﬁoﬂ\remsrautlng prsclieamt lnlvghmileswéu@é dvivherabrandy,  for

(ix) qlﬁsgr?ngﬁcg{ﬁ\gge Irr{%rl% g%g 8H\? r(%l{'rg%ﬁ :egé;rgg L %lg.gt%llf d&ﬂs’ﬁh glﬁeecﬂeﬁiical ionization

(CI) aldde\sidg aQlieidxpate peibe ivhyre nﬁﬁbztt&bio@lz@ﬁblﬁ v sffected by electron
i ncl ude magnesi um car bonat e, nmagnesi um stearate, talc,

impachcilb Jest awgb@mbaré@@m WAR)eslestrosprayt (S8, or ehmgpbant pressure

L
ey BT v R AR DR R R it e
pareiitfifass @ffpepoigal; of the present invention are capable of

formng salts w th varioqus O i norganjc ani.c
() vEReTefS SierSsds ACHRer SRR ALY 10 BRGIES %q%% if adigvious example the

' le;
amoFE B2k Bl 8 R PR Bt b SR T e lowg xamp
(thheﬂﬂhamagabhmmmﬂmﬁdwwébﬂaremdbicarbonate bi sul f at e,

% ate canphorate a hor sul fonate, choli ne,
cyclohex?ﬁag ’e, di et hyl enedi ami ne,
bmesul fonat e, NNC%[rﬁétﬁ If&nithdaat e, gl ycol ate,
hem sul fate, 2- hydroxyethylsulfonate hept anoat e,
hektihat e, hydrocﬂmm}wﬁﬂﬂehydrobron1de 25
hyﬁﬁ§ﬁ0d|de hydrg %%8&: actate, mal at e, mal eat e,
e

esul f onat e, napht hal enesul f onat e,

ni pnag@, oxal ate, dﬁ@ﬂ@ﬁhﬂph@@@ﬁ@hdate phenylacetate
phosphat e di phosphate, picrate,  piva

(xii) Br\vigTesK ap Bumnrsiprgdase fubearitle § erics of H&eéﬁfla%SU% the pligipate sets of
mdex?tl'ﬂl{) rB%'irﬁ \Aﬁl#)afc?’%e%naa&lgr b |5fc§g1%e i 8fdel & Iﬁrgn;o%li %cﬁstnbutlon of :

ol*uenes ona _uor Gacet at e,
liquid fichec theoatl.to Besentes af the cohminy dde dfipenk eotusal tssd herein is 150 mm

lone o eeh PGB VA2 o 30 PHPRAPIHE DA Her B R SRR g

al um num cal ci um and magnesium salts, salts with
organi ¢ WD 2006/ 018628 PCT/ GB2005/ 003207 -42 bases

- MEEHOD &s di cycl ohexyl ani ne salts,” N-nethyl - D-gl ucani ne,

sal th | N cids such as arginine, |ysine,
2-(1 aM il . Also, basic

ni ‘l’h@@@poﬁl%ké’cht@'(gg gdo. Qlﬂlﬂﬂ% , iefor@itriti@s & U|52rﬁ§il) whd Blacial acetic acid
such agents as: |ower alKk hal i des, such as net_y

(1.5 g} wyte planedpy h | Lafieskingrippe with a stirrer, thermometer and a Vigreux column (20

x 1 in.) on top of which a distillation condenser was placed. The reaction mixture was heated and

ethyl alcohol began to distill when the temperature of the reaction mixture was about 85-90 °C.

After about 40 min., the temperature of the reaction mixture reached 140 °C. Then the reaction

was concentrated in a rotary evaporator to remove the low-boiling materials and the residue was

crystallized from absolute alcohol to yield the pure product (62.2 g, 91%) as a light yellow solid
mp 91.6 °C. '
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hal i des; dial kyl sulfates Iike dinmethyl, diethyl,

di butyl; dianyl sulfates; long chain halides such 5 as
waelewyglo18ekauryl , nyristyl and stearyl halides; BCHGB005/003207

hal i des |i ke benzyl brom de and others. Non-toxic

physi ol ogi cal | y-acceptabl e salts are preferred,

al though other salts are also useful, such as in

isolating or purifying the product. The salts nmay be

fornmed by conventional neans, such as by reacting the

free base formof the product, with one or nore

equi val ents of the appropriate acid in a solvent or

nediumin which 10 the salt is insoluble, or in a
MEJHORZ such as water, which is renoved in vacuo or by
b S o-Gr i A LR RYeGieRangi ng the anions of an
L‘ELYg§é§ﬁg‘§é¥§L$%T‘aﬁur%€T”anion on a suitable

i or-@xithaxygethy Bdéne)-malonomitciér (nievthads B (62 gpOrpd uid) whs dik®lved in

anhy et 60t RER TR0t (IS PR A e Gyt The mixture was
stirrBll Qx&hwcﬁsgénﬁuiﬁ&%wubbleefinmbﬁﬁbﬂ G Iﬁﬁl %n{aﬁ%ﬁ formed. The

it 1s normally fornmulated in accordance wt
preci tatedesodid twas diltepadadt andkdaesi. 7hd Solphwasmcestallezzt from absolute alcohol

0 ition, l.n.additjon to t onpounds of . t . .
(1of5AER BReteh B0 AP R Sl B e B ERuBTo S mae T Sneghioamide (19.3 g,
gsy?akﬁghﬂM@whkg%&ggy al so contain, or be co-adm ni stered

simul taneously or sequentially) with, one or nore

phar macol ogi cal agents of value in treating one or
thigng%isease conditions referred to herein. 20 The

nposition is intended to include the

QEY-DrATinatd-eanebutt hencdigibaniRleconponent or a
‘ pharnaceuticalh§)acce tabl e salt w

[ th a .
phéatieebuenedratoxybuepeaphioamide (msthodZ (12 ¢ gPi 186 mplswas dissolved
O ' - ' . :
SSRGS RS PR R, T
reaciqu 0XISFOWastdnyersolied amirthe residap evasidissslvee inbaivare, (600 mL) and the

Creans, . oi nt pent s, l.s, nasal _sprays, suppasitories
undigsgraf SOl P ReTEE ARG AL fo Taers BIEOTaNe ik Tagringride. The
aqudodB 3batibP0n s@Adnf %{/er%@ghlp Bf R tRd pite ?ZE)')’-fLﬁln%ﬂil-g&yanobut-Z-

i ntravenous, intramuscular or infusion) steri
enethipampdes(685. Hi6BYo) 86 bfftwhitescrystals s U MR (300sMblz, PMSO1de) 5 2.22 (s, 3H),

7Bkt ST AT Lo, e, oo vt o

wat er - propyl ene gl ycol solutions of the active

conpounds nmay be nentioned as an exanple .of Iliquid
MEFH M dat i ons ‘suitable for parenteral administration.
i qui d Lt an .al.so be 30 forrmulated in

Li onposLtipns C
MmN azole-d-carboniinilg

SOT tt1 O 1 11 at iyl ene gl ycol sol ution.

AqURCgirea stlukien (ZER-Sléﬁlnonc%ﬁﬁﬁtoﬁ—%ﬁaﬁioanﬁde (method 3) (6.83 g,
PCT/ GB2005/ 003207 -43 ) : '

48.4 mmol) in' methanol (300 mL) was added dropwise 13.6 mL (124 mmoL) of 30% hydrogen

peroxide. The mixture was stirred at 60 °C for 4 h and evaporated to 60 mL in a rotary evaporator

and cooled in an ice-bath. The crystallized product was filtered off and recrystallized from EtOAc

to provide the pure product 5-amino-3-methylisothiazole-4-carbonitrile (5.41 g, 80%) as a white

crystalline solid. '"H NMR (300 MHz, DMSO-dg) & 2.24 (s, 3H), 8.00 (bs, 2H).
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adm ni stration can be prepared by dissolving the
active conponent in water and addi ng suitable
w@oloenssses, flavoring agents, stabilizers, andPCT/GB2005/003207

t hi ckeni ng agents as desired. Aqueous suspensions for

oral use can be nade by dispersing the finely divided

active conponent in water together with a viscous

mat eri al such as natural synthetic guns, resins,

nmet hyl cel |l ul ose, sodi um carboxynmethyl 5- cellul ose,

and ot her suspendi ng agents kggmn to the

phar maceutical fornulation. ar The pharnaceuti ca

conpositions can be in unit dosage form In such form
METHOD Sonposition is divided into unit doses containing

ro qu [ ctive conponent. The

N-(£ d 'metd I3 so?h Zoolmsei%%gw?)%ﬁlggged pr engatl on, the

pa(ﬂé&gs@hﬁl@ﬁtoﬁﬁQinﬂﬁo-@l-lﬁétlh?Ilﬁ)thuﬁtﬂéﬂtdaﬂﬁomtﬁﬁe ((nhkﬂhod 4)(5.31¢,38.2
preparations, for exanple, packeted tablets, capsules,

mmeih ih 1@6%@@9 il afi01G Nots éﬁﬁ»é@l 1aol) msméedﬁﬂlltowaébagl@ dropwise

{95 TSRS, R EARRRL G Ok Fipll BE FREDL). Acer e
com@ﬁﬁk@lﬁﬂlefa@ﬂﬁﬁn tiRyehitRm Bixtuk B vag @H@@eﬁldﬁvﬂfm tohet and stlrred overnight.
present invention can _be prepared in _a_ nunb
The gactionkmésiare was washed pitth veater (A0Q pd-) b Fisl (é%a%)cbrme (300 mL) and
T t
cic P30 THEGRATRRUIAR S0 Il o g v
tritutaogefbha IDGZMVHEXSI)HM(IDEDD endBlidred sffko isotaté thetpuee HrH- cyalﬁo 3-methyl-

. synthetic organic che or vari ations thereon as
150&5‘?)7;95@61 lkP%r%‘}}Q? &o%%ggéé }P) %dml %ar{gﬁéogé Such met hods
include, but are not limted to, those descri bed
bel ow. All references cited herein are hereby

METHETD bor at ed in their entirety by reference. The novel
co oounda of .t i be pr.epar ed ‘'usi ng t he

y j aminQ-3-meth cid diide

ffer ei n. The

r egeta @Nfiodlo? Nl@r éﬁh@@nﬂeﬂwﬁ@oﬁﬁmS%ﬂ}lb@@mnﬁa@ (th&hbde) (4.18 g, 20
reagents and materials enployed and are suitable for

mmalhin 3(% Agtesnmit 15 (B56imp). a5 sddasciropise 109 mlt plghydrogen peroxide at
e 55T gl S R o IR R e

whiHORE TLICOMS well A déftiplete G@ps@raice SPENE Mhe réRA6H hﬁﬂure was cooled and
at nosphere, reaction tenperature, duration_ of

extrwqﬁbmthmhiprcéwmrl (o kO® g oBesrereasic layier weh deech (O %S@e) gueconcentrated
to gectﬁlndI | I %ﬁerg naar geﬂc&é{ﬁ}l] 2%0 BJ%QI%% L8 §§91%%81d"4}m[‘dg g 9g, 72%)asa

ogni Zzed Dy ohé"s
whitelsblid.'"H NMRJ@@MHQ)O&M Ioy (©BE), 579 (thext), D.5ulte 3801 2.69 (s, 3H), 5.97 (bs,
organic s esis that the functlonallty present on
2H)vHrT%(ps, Bor ti ons of the nolecule nmust be conpatible
Wi th the reagents and reactions proposed. Such
restrictions to the substituents, which are
METBIORt7i ble with the reaction condi.tions, wll be

readily a?parent to one skilled in the art and
Jdgmﬂhéﬁm@ seidinzeleld.4rdipdimidingdone

5-Butyrylamino- J-methyl isothiazole-4-carboxylic acid amide (method 6) (1.9 g, 8.3

mmol) was suspended in 75 mL of 30% NHj and then was heated to 140 °C for 4h in a pressure
reactor. The mixture was cooled and neutralized to pH 8. The precipitated 3-methyl-6-propyl-5H-
isothiazolo[5,4-d]pyrimidin-4-one was filtered off, washed with water (100 mL) and dried in ‘
vacuum oven at 40 °C overnight to get 800 mg (34%) of pure product. "H NMR (300MHz) § -
1.03 (t, 3H), 1.74 (m, 2H), 2.67 (t, 3H), 2.78 (s, 3H).
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WD 2006/ 018628 PCT/ GB2005/ 003207 -44 The starting

materials for the Exanples contained herein are either
w@eemvierssesl |y avail able or are readily preparkdr/i5$2005/003207

standard net hods from known materials. For exanple the

followi ng reactions are illustrations but not

l[imtations of the preparation of sone of the starting

mat eri al s and exanpl es used herein. 5 Al chiral

purifications to separate the respect ive enantioners

were carried out using a Chir I | pak AD col umm

(di nensions 250 x 20mm | Qy, Colum) with a flow rate

of 20 M/ mn .unless otherw se stated. Approxinate
MEJHODS, ¢ mes may vary depending on the concentration
5-B&7y1-8¢ gl p?ﬁqs&’ﬁia S Sk Apogeerer all'lhg
si gied soletforaf 3t-metﬂllyb6djr0@d{5lfbrsodﬁazbhi[ﬁ!,ﬂl-cﬂpymfudm-4 -one (method 7)

(500 Reatb el el B PORY Gy BV P gzl B R nme)otgahydrous
bERed BRELA Mﬁﬁndlé"(6t5 @?’ngsgcé ﬁﬁﬁfb'jl) aﬁﬁ@@ﬁﬁﬁtﬁféﬂwas stirred at room -

= indicated (reference L Ar st rong
temperture. dverngght]l The TBONL, the M&icgﬁﬁ)xm@homécéﬁle cﬁh}plete disappearance of
[ Ius rae the follo

the $I]{)Im%g%: he%gg%%tgrg%ag?p%qddﬂ 0 iCq g0 Gﬁ%laé gtegir%cag\é \?V%h %?SAC (3X100

mL Y The EpvhBRed bﬁtrécwaemgh@cswah Qyvaltir\ 800 mng A8Hcq 860 mL), dried (N22SO04)
Cel si us é operations were carried out at room or

and gpgyieataate Geng the HEAMR showed the prspgree af twcepnoduuhéf alkylated as
r - i r [ tions. were

well a%rw-glkﬁLat%ﬁggQu %1 uli)%tlgu gﬂa?‘gg preo\lélggtg Pere Sep aged lgi g;)élﬁqm (silica gel,

116 \gashroﬁﬁfdgtzqﬂy Qg UD-1TYo EtO AL &l Heemad (Ihafd@ilrddmfkylated product 5-

?duced ressure_(600-4000 Pascals; 4.5-30mig
beng 3@%11%&@-@1’({}%(#9&]&@@}8@0@[{5 ﬂﬂ]ﬁ)@‘ﬂ‘g}@l@ Opp| wajs i§ ted as white crystallme

<onfERSGAL b TR AEEASHL A0 8%, 0L 1R Ay T o, 21

3H)ONBY (s, £HY,)7.14- maR (@1[ GHDLCts had satisfactory proton
nucl ear magnetic resonance (NVR) spectra and/or mass
spectral data; 25 (v) yields are given for
Metlh[)hy {kption only -and are not necessarily those which
bt ai ned by diligent process devel opment;
pr é“rha faldvang compeurrds yeat echthdsized kecarding ito Metivamiss:

BB —When—gi-veR—NMRdat & s—-n—theformof
Mehod # \apmeeurdNamg or di agnostic prot onsM/Zi veralislating agent
8a 5-(4-Fluoro-benzyl)-3-methyl-6-propyl-5H- . | 318 4-fluorobenzyl

isothiazolo[5,4-d]pyrimidih-4-one . (MH") | bromide
8b 5-’(3—Fluoro-benzyl)-3-rﬁethyl-6-propyl-5H— 318 3-fluorobenzyl
| isothiazolo[5,4-d]pyrimidin-4-one (MH") | bromide
METHOD 9

5-Benzyl-6-(1 -brbmo-propyl)—S -methvl-5H-1sothiazolo[5.4-dlpyrimidin-4-one

To a solution of 5-benzyl-3-methyl-6-propyl-5H-isothiazolo[5,4-d]pyrimidin-4-one
(method 8) (369 mg, 1.23 mmol) and éodium acetate (1 g) in acetic acid (5 mL) at 100 °C, a
solution of the bromine (318 mg, 2 mmol) in acetic acid (10 mL) was added dropwise over a
period of 20 minutes. The reaction mixture was cooled after the addition and the TLC (eluent

10% EtOAc in hexanes) and MS showed the complete disappearance of the SM and only the
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parts per mllion (ppm relative to tetranethylsil ane
(TM5) as an internal standard, determ ned at 400 M

waigioagisserit er at ed chl orof orm (CDC13) as sol venpPCTIGBe®s/003207
ot herwi se indicated; 30 (vii) chem cal synbols
have-their usual neanings; SI units and synbols are
used; WD 2006/ 018628 PCT/ GB2005/ 003207 -45 (viii)
solvent ratios are given in vol une:volune (v/v) terns;
and (ix) mass spectra were run with an el ectron energy
of 70 electron volts in the chem cal ionization (Cl)
nmode using a direct exposure probe; where indicated
ioni zation was effected by electron |jnpact (El)

prodpgto FRSABEATIRETC m@pureéu@f@ﬂ%\ya%@nd( @@Fﬂftedavlth BOAS >3 x 60 mL)
and Bt @%Bﬁq%e(fs RS e SREMRad V\)l °/§ Q(Sd[lﬁ’[ﬁ thd5E: \A%e SCHUUOI‘I (60 mL)
val'ues fo Z are given; general y ions
watek (D0AL ¥ btihe (100anEninddss] (alreeNlaﬁ[Qm’ Oedcenimjlombﬁﬂhe ogganic layer
Vaénthe5|s i s descriped as bejing a
pro

1
4 ¢he e 0 rh?na’lrﬁ’@vpr&ﬁ?‘@%ﬁ%%mﬁ%@ Crigf}h{agolaﬂﬁa 4 dipygimidin-4-one,

| (460‘:1‘!1]%\/1:618)%% agg}g%%ﬂcé%{a S%PHV@* ﬁwl%\% II/IE]%ZF evi at’l 0 SE ITeZ 47 (m, 2H)

2. 84%@\3@1)!3@621 (tU$HY:4.881@, THE G.H1 (rdahlﬁgi,rbf(]mar) ;(m, DN
N, N-di met hyl f ormam de; Et OAc et hyl acetate; DCM
di chi or onet hane; and DWVSO di net hyl sul phoxi de; and 15
Metﬁ&(ds‘)a%v greux colum is .a glass tube with a series
Orrmdent ati ons such that alternate sets of
i nThafdkowins cqapnindd wm/\azm&leanze@mcarcghgto M‘eth¢5 9degr ee

ln nrrlnr to I’\V‘f\m\fﬂ fhn v-nnl:otv-lln on of £ o

uuLl\Jll \va II\4JI\7IIUII

Meﬂﬁ@’ﬁval | Gompopnd Nagwgt er of the col um; The Vigf BY SM

cotumm Ierci 1l 1 IT ll CT1 T

%3 ith a %Emﬁ &nrfﬁ%?yl? ;Et)ﬂ é%&%a ﬁ} ured Jy%_%gS Method 8a
A ass. PRetEHdcBidzolo[5,4-d]pyrimidin-4(5H)-one | (MHD
2-(1-Ethoxy-ethylidene)-nmal ononi-trile Triethy

9b or t hoaclet-4t-rqugiprepylps € Gringrophemydmsiil-H e (33390 3984 Method 8b

T 1 ol Bl AR - Afeldn dGH M P D o TR

Vigreux columm (20 x 1 in.) on top of which a
di stillation condenser was placed. The reaction
was heated and 25 ethyl al cohol began to

{3- [fl _(5S ‘Blenzylyyj ﬁth&ﬂg ,thg s rdﬁltvﬁ{o 158{h1alzgﬁ>[§ gacﬁlgxyrﬂﬂmﬁ'ﬂ étvw Sropvlamlno]—

00~ J

propvl}-carbamlc acid terf—butvl ester

To a solution of 5-benzyl-6-(1-bromo-propyl)-3-methyl-5H-isothiazolo[5,4-d]pyrimidin- -
4-one (method 9) (0.46 g, 1.22 mmol) in anhydrous ethanol (20 mL), was added tert-butyl 3-
anlinopropyl-carbématé (0.211 g, 1.22 mmol) followed by the addition of anhydrous
diisopropylethylamine (0.258 g, 2 mmol) and the mixture was stirred at reflux for 16 hours. T.he‘
TLC of the RM showed the complete disappearance, of the starting bromide. The reaction mixture
was poured into ice water (200 mL) and extracted with EtOAc (3 X 100 mL). The organic layer

| Was washed with water (100 mL)', brine (100 mL) and dried (Na,SO,). Concentration of the

- organic layer provided the crude product which was purified by column (silica gel)

chromatography using 30-50% EtOAc in hexanes to isolate the pure amine {3-[1-(5-benzyl-3-
methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-y!)-propylamino]-propyl}-carbamic
acid rert-butyl ester (0.1 g, 17%) as a white foam. 'H NMR (300 MHz) § 0.95 (t, 3H), 1.33 (1,
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After about 40 mn., the tenperature of the reaction
m xture reached 140 C. Then the reaction was

w@eoeemsest ed in a rotary evaporator to renpveP€TI6B2005/003207
| ow-boiling materials and the residue was
crystallized from absolute alcohol to yield the pure
product (62.2 g, 91 %9 as a light yellow solid
np91l. 6C. 30 WO 2006/ 018628 PCT/ GB2005/ 003207 - 46-
METHOD 2 ( 2E) - 2- Cyano- 3 - et hoxybut - 2- enet hi oam de
2-(1-Ethoxy-ethylidene)-malongptrile (nethod 1) (62
g, 0.45 nol) was dissolved in “anhydrous benzene (800

a3 Set, el LY S8 MEASL 20 ERYEhIEks o 10, 20m

3.2?9@,@?, 316A1307¢ @ﬁ,_sl}ﬁ(,)h.@gié@,nlﬂ)%.l'f}’(éb@ B angs &d,38hi #10-7.40 (m, 5H).

1]
or nme The precipitated solid was filtered off and
dried. The solid was recrystallized from absol ute
| gohpl 100 nL) filtered and dried to isolate the
Mefhod Ii a &2 cyano- 3- et hoxybut - 2- enet hi oam de (19.3 g,
25%he&SllbWﬂﬂgtcoﬁi’p@miﬁﬁK/M‘éts?lhtﬁesiéeg EIHAR 13 Method $o:

~Andno-2-cvanoblit -2-enet hi o _ani de

M¢thpyl #21 CpmpusddNarogybut - 2- enet hi oarfimé . ([8¥hod 2)| Amine

LA0O 2 b O 1240 o1\ a—db ccal Wi o oAt i At ~AA
L. o d, ~ - " J 1 1 mo ' OOV 'V A% LI L A I A UT «AC o
10851yt i 3ﬁ*g%1'%1?4?‘&0?’?{12%&%5}?813’1@5% 0y  apiegiodJagltert-butyl 3-
at r.t] oRyersthititro-iddiRiazdI8BC41 ON M Xt NfEHwWas : 3
concentrated and tohle rgéi dfgg was di ss(%fvgd i n hot aminopropyl
wat er ( 8pgrimidineryl]{phepylrmindi-ssoved sol i d| was carbamate

filtered an

g d d to. 6 fl th tarti
t hi ocr pPOR& 'c@réll?a%flﬁ@&dg%%%\égé e§t81gu?i on gnss?;nldingg

verni pd_ e\ [ Z49-3 0- Zf e 3.
10gnet hi 3g%n(ge9¥%d§gorgg&gg%ﬁg§%§% ? -wrimtgg cr ylg%égilag% Htért buty]
NMR ( 3pOxaviHs;dipsoistBliagolo[52R (s, 3HYXMHTJ. 73 (bs, 1Hminopropyl-

8.53 (bs, 1H .. 9 bs,, 1H). .. 11.60|(bs, 1H . 20
METHOD ilpyg%ﬁ%%}?g?%?mﬁ?ﬁ@at hi azgl e- 4- clar boni t r i || @rbamate
To a s} piohgl-Gebautit @fidetr-butyl ester

(2E) -3t am no-2-cyanohut - 2-enet hi oamide (nefhad 3)

10¢ 6. 83 j5-Begzyi-Grhip(d-dimethyleminanol ( 30@0AL) (Welsthad@ed N.N-
dropwi se 13.6. 12 )0, 30% H .en er oxiide.
Theprri xﬁrﬁp éa%%%éP?ﬁ%%%ﬁ%lﬁg B f or X%?gnd ‘e\eapor aﬁzﬁnethylpmpan
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Qifhram No] -

isothiazolo[S ,4-

d] py

d]pyrimidin-6-yl)-
propyl]-N=(3-
dimethylamino-
propyl)-4-methyl-
benzamide

Example A-10

CRiralpdk

‘%ﬂ%ethy

di n-

19%swihsmprespano

ne d

s ponsomhit 3

0.1% diethylamine

9.5 i

(4- et hyl -

Methqd
111

Chiral purification generally resulted in 99% purity of the (+) enantiomer.

METHOD 13 and Example A-1

ﬁ)' N-(3-Amino-propyD)-N-{ 1-(5-benzyl-3-methyl-4-0x0-4.5-dihvdro-isothiazolo[5.4-

dlpyrimidin-6-yD)-propyl]-4-methyl-benzamide hydrogen chloride

(+) {3-[[1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-
propyl]-(4-methyl-benzoyl)-amino]-propyl}-carbamic acid tert-butyl ester (method 12) (0.117 g,

0.19 mmol) was dissolved in 2M HCI in ether and the mixture was stirred at r.t. for 20 h. The

precipitated product was filtered off and washed with ether and dried in vacuo to yield the pure




propyl }-carbamc acid tert-butyl ester WO 2006/ 018628

PCT/ GB2005/ 003207 -54 Met hod Conpound Nanme Col umm
w@loseme2f +) Enanti omer SM # Type conpositi onPCT/GB2005/003207

retention tinme 12b (+) {3-[{1-[5-(3- Chiral pak 75%

hexanes 7.6 mn Method Fluoro-benzyl)-3- AD 25%

i sopropanol 1 Ib nethyl-4-o0x0-4,5- 0.1 %diethylam ne

di hydro- isothiazolo[5,4- d]pyrimdin-6-yl]-

propyl }-(4-nmethyl - benzoyl)-am no]- .

propyl }-carbam c acid tert-bu%%/l ester , 12c (+)

{3- [[I-(5 Benzyl Chiral pak 80% hexanes 10. 8 m'n

0X0-4,5- AD 20% i sopr opanol
() AS‘K?T?@F@-‘PTGPX@/J% 1e&5h§ﬁn§m Franstadrhe s b df &9 lsothlazolo[S 4-d]pyrimidin-

o A Ly A0 S A AR 75120
mlz W@@%O%M%DMSO% M@Mwﬂ 9@@@@&1@@3 kanE) Gobeimy4 (m, 2H),1.75-

Sol vent (+) Enanti oner 'I}/ pe conposition
1.96 (et &H),i200P-2.2fém, 1H), 2.39 (s .)H) 2.46 (t,2H), 2.72 (s, 3H), 3.36 (t, 2H), 4.83 (d,

1H), 5.50 (bs, 1H), 5.77 (d, 1H), 6.95-7.37 (m, 9H), 7.79 (bs, 3H).

Methods 13a-13h

'The following compounds were synthesized according to Method 13:

Method # | Compound Name m/z SM
13a (+) N-(3-Amino-propyl)-N-[1-(5-{4-fluorobenzyl }-3- 508 Method
methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- | (MH") | 12a

. propyl]-4-methyl-benzamide hydrogen chloride
Example A-2 '
13b (+) N-(3-Amino-propyl)-N-[1-(5-{3-fluorobenzyl }-3- 508 Method
methy1;4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin—6-y1)— (MH") | 12b

propyl]-4-methyl-benzamide hydrogen chloride

Example A-3
13¢ (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo- 510 Method
A 4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-4- (MH" | 12¢ .
chloro-benzamide hydrogen chloride
Example A-5 A
13d (+) N-(3-Amino-propyl)-N-[1- (S-benzyl- -methyl-4-oxo- 508 Method
' 4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-3- (MH") | 12d
fluoro-4-methyl-benzamide hydrogen chloride
Example A-6
13e (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo- 544, Method
- | 4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-2,3- 545, 12e ‘
dichloro-benzamide hydrogen chloride 546

Example A-7 (MH")
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12d (+) {3-[[!-(5-Benzyl- Chiral pak 80% hexanes 8.6
mn Method 3-nethyl-4-o0xo0-4,5- AD 20% i sopropanol |

wo eoosdideyrir o- 0.1 % di et hyl am ne i sot hi azol o[ 5PE@F/GB2005/003207
d] pyri m di n-6-yl)- propyl]-(3-fluoro-4-
rnet hyl - benzoyl )- am no]-propyl}- carbamc acid tert-
butyl ester 12e (+) {3-[[1-(5-Benzyl- Chiral pak 90%
hexanes 7.5 mn Method 3-nethyl-4-o0xo0-4,5- OD 5%
met hanol Ile dihydro- 5% ethanol isothiazolo[5, 4-
0.1%di ethyl amine d]pyrim ding6-yl) propyl] -(2,3

-di chI oro- benzoyl ) -am no] - propyl}-carbam c acid
tooc 'V actaor AN\ 2NNC/ N1009Q Dr‘TI SRB200 5[ 003 R0~Z 22

VA BN =“AvAvAv) v n v vy .oy w)

M‘ng’ﬂgd ééﬁ%i@éﬂb%% Col urm Sol vent (+) Enanti omgrm@y | SM

13, TEC pga%&g&m pherie? kzhr% >r<13‘71‘  aCi 6'3 alkio-gropyl)- | 532 | Method

{(Benz o[lbdst-lbmﬂplhm&thy%m 5094 |5&ﬁpycﬁsamﬂna£olé[5 4- (MH") | 12f

2-car bpn [1-(5-._0.1%di et hyl am ne
benzyl | éﬁ/)w@tm@m =o4y])-prepyhlasidy hdapgsn chiesidsi azol of 5, 4-
Example A-§
13g (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo- 554, Method
4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-4- 556 12¢g
bromo-benzamide hydrogen chloride (MHY
Example A-4 ’
13h (+) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5- | 476 Method

dihydro—isothiazolo[5,4—d]pyrimidiﬁ-6-yl)-propy1]-4—methy1- (MH") | 12h
‘benzamide hydrogen chloride )

Example A-9

13g N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5- 490 Method
dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-propyl]-4-methyl- | (MH") | 11

benzamide hydrogen chloride

METHOD 14
N-[1-(5-Benzyl-3 -methyl-4-oxo—45-dihvdro-isothiazolo [5.4-d]pyrimidin-6-v1)}-propyl]-N-(3-

isopropylamino-propyl)-4-methyl-benzamide

| To a solution of N-(3-amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-
isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide hydrogen chloride (method 13g)
(1.24 g, 2.54 mmol), in the presence of molecular sieves (2 g,) was added acetone (1 mL) and the
mixture was stirred at room temperature for 2 h. Analysis of the reaction mixture by MS showed
the completion of the schiff's base formation. To this mixture was édded two drops of acetic acid
followed by sodium triacetoxyborohydride (220 mg) and the mixture was stirred overnight. The
reaction mixturg was filtered and the filtrate was washed with water, dried (Nay SO4)‘ and

concentrated to get the crude product which was purified by column chromatography (silica gel)

“using 0-30 % EtOAc in hexanes. N-[l—(5-Benzyl-3-methyi—4-oxo-4,S-dihydro-isothiazolo[5,4-

d]pyrimidin-6-yl)-propyl]-N-(3-isopropylamino-propyl)-4-methyl-benzamide was isolated as a
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15

d] pyri mdin-6-yl)- propyl]-amno } - propyl)-carbamc
acid tert-butyl ester 12g (+) {3-[[1l-(5-Benzyl -
w@hiosalgsak 75% hexanes 10.5 min Met hod PCT/GB2005/003207
3- net hyl - 4- oxo-4,5- AD 25% i sopropanol 11g di hydro-
0. 1% di et hyl am ne i sot hi azol o[ 5, 4- d] pyrim din-6-yl)-
propyl]-(4-brono- benzoyl)-am no]- propyl}-carbamc
acid tert-butyl ester WD 2006/ 018628
PCT/ GB2005/ 003207 -57 Met hod Conmpound Name Col umm
Sol vent (+) Enantionmer SM # g’ pe conposition
retention tinme 12h (+) {2-[[1* %5 Benzyl - Chiral pak 80%
hexanes 11.8 min Method 3-nethyl-4-o0x0-4,5- AD 20%
white §wpn. 6fialddl.200 ¢ 6.5%9 yalp B2 (\HL); ()/]'&HNMBn@DM@Qaés 96 °C) 5 : 0.65 (t, 3H)

L T TR

(s, gﬁ§tzee;3 (39221—1? ) 80\s[ 35{, 3-Bemz Vi, 53 40% ng R3K 80%}1%@%@ 1H), 5.80 (d,

hod nethyl - 4- oxo- 10% i sopr opanol
1H), I7I35 7@0!@%95} 0.1 %di et hyl am ne

METHOD 15 and Example B-1
Chiral purification of () N-[1-(5-Benzyl-3-methyl-4-0x0-4.5-dihvdro-isothiazolo[5.4-

dlpyrimidin-6-y)-propyl]-N-(3-isopropylamino-propyl)-4-methyl-benzamide

The following compound was chirally purified in same manner as (+) (3-[[1-(5-benzyl-3-
methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-(4-methyl-benzoyl)-amino]-
propyl)-carbamic acid tert-butyl ester (method 12). Chiral purification generally resulted in 99%

purity of the (+) enantiomer.

Method | Compound Name Column | Solvent (+) Enantiomer | SM
# | Type composition retention time
15 | (+) N-[1-(5-Benzyl-3- | Chiralpak | 85% hexanes 8.0 min Method
| methyl-4-ox0-4,5- AD 15% | ’ 14
dihydro- | isopropanol
isothiazolo[5,4- 0.1%
d]pyrimidin-6-yl)- diethylamine
propyl}-N-(3-
isopropylamino-
propyl)-4-methyl-
benzamide
Example B-1
METHOD 16

5-Butyrylamino-3-methyl-isoxazole-4-carboxylic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (2 g, 14.18 mmol) in
10 ml of butyric anhydride was stirred at 150°C for 0.5~1h. The brown solution was diluted with

hexane (100 ml) and cooled to room temperature. The solid crushed out from the mixture was
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I sot hi azol o[ 5, 4- d] pyrimdin-6-yl)- propyl]-N(3-

di met hyl am no- propyl)-4-nethyl - benzam de Exanple
wo2®6/0CGkes al purification generally resulted i PCPEB2005/003207

purity of the (+) enantioner. METHOD 13 and Exanple

-1 () '

N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d

i hydro-isothiazolo[5,4- 5

d] pyri m di n-6-yl)-propyl | -4-nmethyl -benzam de hydrogen

chloride (+)

{3 [[1 (5 Benzyl - 3- nethyl 4-o8b: 4, 5-di hydro-isothiazo

yrimdin
ﬁlte@d@pg Mjas{l) Al il hc;,)fange%g:gyn Yaeie fﬂj? Ilgg g{gg,qlq Ceng)pEan obtained as white
SOhd’:\Cld tert-butyl ester (method 12) (0.117 g, 0.19
ol ) was dissolved in 2M HC in ether and the m xture
was stirred at r.t. for 20 h. The precipitated

roduct was filtered off and washed with ether and
DﬂEﬁEEEBlZn vacuo to yield the pure WD 2006/ 018628
/
59101% - 4- oxo0-4, 5-d
[ hmpemmﬂnfézblmbf&nﬁﬂ%ﬁmeﬂhm d;bmazole 4-carboxylic acid amide (method 16)

(2.6 gﬁi@l?‘[ 1r§\ﬂ I(%B él%&m a tl% ﬁi%@% gcggfggl ry:a{:gqe t%?{lg]t@rwggadmtmn under
the t% Jal é7 W@g "6 %@ﬁﬂ;lghe 96@5@1(, aQo1uflo }_ﬁ%vagtc%%l?}%tg azl r%:e bath, and the

pH \&dﬂ)adj w190 (183 vﬁﬁl) qonﬁerttﬁlte(dt HCQ Fll)h,e c2usl’12d st soBfwas Jiltdfed, washed with
H, 4.83 (d, 5 1H), 577%&%1%, :
Wates, Cb@dwvsmquﬁm a@) Bp 5C vveﬁ'glgélb sT heéxlbe pynngtiwea@al @)3¥as obtained as

| Whlt%;e . HWI%Q?%&%@I (es %Wl%ﬁﬁ?@ﬁ%&?%"@ﬂ? ?;@4 k%H), 12.78 (s,

1H)N- ( 3- Amno propyl ) - N-[l (5-{4-fluorobenzyl }-3- 508
Met hod net hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o
[5, 4- d]pyrim’dln 6-yl)- (MH) 12a
MEPEEY k- 4- met hyl - benzam de hydrogen chl oride Exanpl e
- A Z ‘

5-Benzyl-3-methyl- 6-propv1 SH-isoxazolo[5.4~-d]pyrimidin-4-one

A suspension of 3-methyl-6-propyl-5H-isoxazolo[5,4-d]pyrimidin-4-one (method 17)
(1.698 g, 8.8 mmol), benzylbromide'(l.S g, 8.8 mmol), potassium carbonate (2.43 g, 17.6 mmbl)
in 10 ml DMF was stirred at room temperature overnight. The mixture was diluted with water,
extracted with EtOAc (50 ml x 3), the combined organic phases were dried, concentrated,

puﬁﬁed by flash column chromatography (elute: hexane- EtOAc = 5:1). 1.69 g (68%) of the title

‘compound was obtained as white solid."H NMR (DMSO-dg): 0.80 (t, 3H), 1.61 (m, 2H), 2.43 (s, .

3H), 2.73 (t, 2H), 5.35 (s, 2H), 7.12-7.35 (m, 5H).

METHOD 19 -
5-Benzyl-6-(1 -brqmo-propvl)-3 -methvl-5H-isoxazolo[5.4-dlpvrimidin-4-one

A solution of 5-benzyl-3-methyl-6-propyl-SH-isoxazolo[5,4-d]pyrimidin-4-one (method
18) (3.167 g, 11.2 mmol) and sodium acetate (4.59 g, 56 mmol, 5 eq) in glacial acetic acid (26
ml) was treated with a preformed bromine solution (0.7 ml bromiﬁe in 10 ml of glacial acetic
acid) (8.64 ml, 22.4 mmol, 2 eq). The. mixture was stirred at 100°C for 24 hrs. Excess bromine
(8.64 ml, 22.4 mmol, 2 eq) was added to the mixture. The mixture was then stirred at 100°C for
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13b (+) N-(3-Am no-propyl)-N[1-(5-{3-fluorobenzyl}-3-
508 Met hod nethyl -4-o0xo0-4, 5-di hydro-i sot hi azol o

WO 20d/0086p8/r i m di n-6-yl)- (MH) 12b PCT/GB2005/003207
propyl ] - 4- et hyl - benzam de hydrogen chl ori de Exanpl e
A-3 13c (+)

N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo7 510
Met hod 4, 5-di hydro-isothiazolo
[5,4-d] pyrimdin-6-yl)-propyl]-4- (MH) 12c
chl or o- benzam de hydr ogen chl &;l de Exanple A-5 13d (+)
N- ( 3- Ami no- propyl )-N-[ 1-(5-be - 3- et hyl - 4- oxo- 508
Met hod
anotlagr 24dirh Water wgmdﬁieéz@tm[rsacdlmd]npiymrmfdﬂw@ilw 3q. potapsihin-carbonate.

The g’];]ﬁté]'ﬁ 16%%3&%%1 gﬁk‘]_‘éélggfsb _;%{1 X E))e qaeaéorr]lllbqgecP (Yrdr 9d pﬂases were washed

‘with %lva&ﬁ a@ﬂ‘dﬁ@d RhaPYdnked¥edtdd Oiheme ehudd-JFBdkY Whithox® puedfed by flash

chrom,aﬁ)gdaphy delote: Botane-aBi6)Ax]) 52.8 edjrpguct madifurnBhed 3s pwbisy bglid. 'H NMR

(OMERRIgs 7 (5. 2 i P S0 8 Db ot (o biags, B85 (@ 11D,

5.80 (@A Herhod 4 @Gmepund Name mz SM O (+)
enzof b] t hi ophene- 2 carboxylic acid (3-am no-propyl)-

532 Met hod

ME IJ[ spbenzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o[ 5,
—ji—im 12f d] pyrimdin-6-yl)-propyl]am de hydrogen
{3-[c8-BehAe 3Exaiipl-§-oRod. i&@vﬂrb)lsoxazolo[ 5.4-d]pyrimidin-6-y])-propylamino]-

N- (3- Am no-pro N-[1-(5-benzyl - 3- net hyl - 4- oxo- 554,
prom(&(-qa.nbamlc ac1chi tert p)()u lestc[ar ( Y y

4 gyl el Syt LY By S s
d]pyfmadipteore @nctidid 19)2.8 g, 7.73 mmol) and potassium carbonate (2 67 g, 19.38
mmo%}iglz_ A nol_ee(tl 83/ lrrgl)_vlclés[ ail'ddgg ;[ekl).te_gz {-Ns( ar-re%}xhgpropyl? carbamate (1.345 g,7.73
mmch g%?ﬁﬁf@v?%ﬁﬁ%d%%Oé“@&%}Gm 67 e 30 nht) a9 BYddd 18 THBmixture,

which was extracted with EtOAc (3 x 50 ml). The combined organic ,phases were washed with

brine (10 ml), dried, concentrated to obtain the crude title amine which was purified by flash
chromatography column (elute: EtOAc -hexane = 1-4 ~ 1-1) to give 2.6 g (74%).of product as
white solid. "H NMR (DMSO-ds): 0.85 (t, 3H), 1.32 (m, 2H), 1.41 (s, 9H), 1.58 (m, 1H), 1.65 (m,
1H), 2.09 (m, 1H), 2.40 (m, 1H), 2.60 (s, 3H), 2.81 (m, 2H), 3.29 (m, 1H), 3.75 (m, 1H), 5.42 (d,
1H), 5.63 (d, 1H), 6.72 (br, 1H), 7.25-7.45 (m, 5H). |

* METHOD 21

(3-[11-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo[5.4-d]pyrimidin-6-y1)-propyl]-(4-

methyl-benzovl)-amino]-propyl)-carbamic acid tert-butyl ester

A solution of {3-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-
yD)-propylamino]-propyl}-carbamic acid tert-butyl ester (method 20) (135 mg, 0.297 mmol) in
DCM (4 ml) was added to 4-methyl-benzoy! chloride (46rﬁg, 0.297 mmol) followed by
triethylamine (60 mg, 0.594 mmol). The mixture was stirred at room temperature for 1hr. Then
diluted with DCM, washed with saturated aq. sodium bicarbonate. The organic phase was dried,

filtered, and concentrated. The crude oil was purified by flash columm chromatography (solvent:
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5

20

benzam de hydrogen chloride Exanple A-9 13g
N- ( 3- Ami no- propyl ) - N-[ 1- ( 5- benzyl - 3- net hyl - 4- oxo- 4, 5-

W@ 206 Netek d PCT/GB2005/003207
di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-propyl]-4-ne
thyl- (MH) 11 benzam de hydrogen chloride METHOD 14
N-11-(5-Benzyl - 3- net hyl - 4- oxo- 4
5-di hydro-i sot hi azol or5
4-d] pyrimdin-6-yl)-prbpyl]-N(3-
isopropylanino-propyl)-4-neth%l-benzanide 5 To a
sol ution

of N- ( 3- am no- propyl) N-[ 1- (5- benzyl - 3- net hyl - 4- 0x0-4, 5
EtOAd |-hgx@n@ to furnish (3-[[1-(5- benzyl 3-methyl-4-o0x0-4,5-dihydro- 1soxazolo[5 4-

Ay eSS o ERREM R b LB e gy Bl ester
(130;&2@9'(76%'%1&% PHEEEMA. Q@Nmk%sm RMHAS 116Y&]S M SO-d d") VP (t, 3H), 1.12

ded acetone (1 mL) and the mxturé was stirre
(m, taph3SespEiat dr/dnf, dH).21. 92 (manldily 2ild (hmpfl H)Ha3 T adt), cihS6 (s, 3H), 2.57

I Xture b C [ e i ff.s
(o, o @ o Grmtellon O S TR LOR R ARt ™ Bl e B8 Bropl 314736
9H)acetic acid 10 fol |l owed by' sodi um
tri acet oxyborohydride (220 ng) and the m xture was.
stirred overnight. The reaction mxture was filtered
m@g—g&filtrate was washed with water, dried
) and concentrated to get the crude product
Chirahynaificaisn prigH) {3-¢d -(SyBaok Libmmeahylorakodrsadihydrbsibdxagslo] 5.4-
g,el_), usi ng 0- 30 %Et OAC in hexanes .
1 ) oyl stin 0K pG1d H m-lamtvl ester

5 ‘ﬂ"he follogvmg 80mPS)un ﬁh]lrall\z F%rlﬁed in sam manne as ﬂ;l—g 63 [[)1 -(5-benzyl-3-

d] pyrim S?%ﬁ I sopropyl am no-p
metldd dedzoy4, S bidinziaod chéhiavado [b gled jay euhidis- tay IWPrapQ 064 ah8E28benzoyl)-amino]-
propéfggq% a%%(:) g(/:l Oszgmésﬁcgrl(gémgg 1(2%\@@[% ! %lrlgggcéloggpgr@ug gesulted in 99%

80-1.98 (m_1H) 20-217(m1|—h.235

Me(t]sqd 3 qmﬁmﬁﬁl ]ﬂh)meZH) L B0mfps, ShDVﬁnB 05 (b,(+1Ehantiomer | SM
3.40 (t 2H), 4.90 (d,. , 5.50 (bs }-%XE.SO gd, )
# 1H), |7.35-7.00 (m 9H) | WPRETHODCABPasiHORY afySEtenEion time

Chi T al Tir 1 E. Kl 0
22 N1 égy(éerrﬁizﬁ%%h%gfhyl %rgl)go_ 4 g(-)/i}ﬁf/c%ll}eg-i S c}f2h|rglznol o[ Method
5, 4- | dheplyylidvoxt-#,56- y| ) {prdopyl | BB%3 21
-1 sopr - 4- et hy| : benzanm de The

| am no- pyI
fol I it C}%ﬁ% ﬁ:‘ﬂg chiral | y| FQPIPPY i n|sane
MBNNeA%inkidin-6-31k [ - ( $- benzyl - Bg.1%

propyl]-(4-methyl- diethylamine
benzoyl)-amino]-

| propyl)-carbamic acid

tert-butyl ester

METHOD 23 and Example C-1
(+) N-(3-Amino-propy])-N-[1-(5-benzyl-3-methvl-4-ox0-4.5-dihydro-isoxazolo[5.4-d]-

pyrimidin-6-y])-propyl]-4-methyl-benzamide hydrogen chloride
A solution of (+) (3-[[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-

d]pyrimidin-6-yl)-propyl]-(4-methyl-benzoyl)-amino]-propyl)-carbamic acid tert-butyl ester
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10
nmet hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6
wo gdopopeepy| | - (4- met hyl - benzoyl ) - am no] - PCT/GB2005/003207
propyl)-carbam c acid tert-butyl ester (nethod 12).
Chiral purification generally resulted in 99% purity
of the (+) enantioner. Method Conpound Nane Col um
Sol vent (+) Enantioner SM # Type conposition
retention time 15 (+) N-[1-(5-Benzyl-3- Chiral pak 85%
hexanes 8.0 m n Method nethyl-4-o0xo-4,5- AD 15% 14
di hydr o- |sopropanol i sot hi a%l o[5,4- 0.1%

d] pyri m din yl)- diethyl amine propyl]-N(3
(mﬁ@@é?b@ﬁ%ﬁ&ém@pawm@f ARy Lingberaasivgs siesrgchﬁq reom temperature

for Bl P PERR e o By ivasi i Bt e Ea RG0S LG fr overnight

und@Nias@uni 'IHe)‘doWe@pd?xﬁmg amine chloride salt was obtained. Yield was 19mg (93%). m/z
S5-ami no- 3- et hyl -i soxazol e- 4- carboxylic acid am de (2

474 GyIHL 3. 1 BINR5§0 Mz, 10096, TOVISOudeyrQ.68 enbhitiii@e(mudsD), 1.72 (m, 1H),

1923 g e srﬁ%e§§rﬁég'(ﬁ®é‘3;?#@§aﬁ5=°’v€? BaoHh D 260, 485 o, 1)

5.50t(BANEN2S.yY e7enz> brd2H gshed 39y TEPM. 13h@r Mt ur e
was 2006/ 628 2005/00 207 7-61 filtered and

washed with hexane dr| ed in vacuo. The title amn de
ME& $p Iy Was obt ained as white solid. METHOD 17 5 3
—m#- - 6- propyl - 5H i soxazol o [5, 4-d] pyri m di n-4-one A
N-(S0sanSnwthyfisothiazol-5-y1)-3-methyl-butyramide

5- butyri;gam no- 3- met hyl -i soxazol e-4-car boxyl i c aci

aml@e’ SOHERSY 5 1361}1n0(3zmsthgj lisadhiprqlefirgagbopairilg Gnaghod fh) (8.3 8,459
mmc[)]} n a@f éﬂll OI? ‘T’s%%l% é?a Ohlr%% o§§ %V%/Ct%{%ol) WEs 2 added dropwise.
Aftef i doagpldtionng tﬁ@dddﬁtﬁmh&\/@é‘acﬁ@@hﬁﬂuw Wik Alwedeo Bath to r.t. and stirred
overgi%%t.t'l%ee TLC aﬁd the MS showed the complete disappearance of the starting material and
the reaction mixture was diluted with CHCl3 (200 mL), washed with water (200 mL), 2N HCI
(225 mL), satd. NaHCOj3 (200 mL), brine (200 mL) and dried over Na;SO,. Concentration of the
CHCI; 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-butyramide (8.1 g, 79%) as
an off-white crystalline solid. "H NMR (300 MHz) 5 1.04 (d, 6H), 2.18-2.32 (m, 1H), 2.46 (d, A
2H), 2.53 (s, 3H), 9.87 (bs, 1H).

METHOD 25

3-Methyl-5-(3-methyl-butyrylamino)-isothiazole-4-carboxylic acid amide

To a solution of N-(4-cyano-3 -methyl-isotlﬁézol—S-yl)-3 -methyl-butyramide (method 24)‘
(8 g, 35.8 mmol) in 30% aqueous NH;OH (200 mL), was added dropwise 100 mL of hydrogen
peroxide at r.t. After the completion of the addition the reaction mixture was stirred at 60 °C
overnight after which the TLC showed the complete disappearance of SM. The reaction mixture
was concentrated to 40 mL and extracted with chloroform (3 x 100 mL). The organic layer was
dried (Nax;SOy) and concentrated to obtain 3-methyl-5-(3-methyl-butyrylamino)-isothiazole-4-
carboxylic acid amide (6.1 g, 71%) as a light yellow solid. "H NMR (300 MHz) § 1.03 (d, 6H),
2.24 (m, 1H), 2.45 (d, QH), 2.69 (s, 3H), 5.98 (bs, 2H), 11.77 (bs, 1H).
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pH was adjusted to 1-3 with concentrated HCl. The
crushed' out solid was filtered, washed with 10 water,
waleioedissrer vacuum at 40C overni ght. The titl ePCT/GB2005/003207
pyri m di none (1.749 g) was obtained as white solid.
1H NV\R (DMSO-d6): 0.91 (t, 3H), 1.71 (m 2H), 2.44 (s,
3H), 2.64 (t, 2H), 12.78 (s, 1H). METHOD 18 15
5- Benzyl - 3- et hyl - 6- propyl - 5H i soxazol 015, 4-dl pyri m di
n- 4-one A suspensi on of
3- et hyl - 6- propyl - 5H i soxazol 8§5 4-d] pyri m di n- 4-one
(method 17) (1.698 g, 8.8 m nol), benzyl bronmide (1.5
g nmol ), potassium carbonate (2.43 g, 17.6 mol)
ME DMF was stirred at room tenperature
6-IsON @I ARty Eﬁgs%&Hfoﬁsquirhlﬂﬁrﬁg opbth water,
extracted wth Et OAC X 3), the conbi ned organi c
phagdsthylke§-¢3-aretled; but;cmkaanm)ascﬁti],azal@ -dearbéiyeid abid dnhids imethod 25) (6

ol chromat ography (el ute:; ane- EtOAc =
25 W’(‘%%%en&F EhEY ’iﬂLI @%O%bw'éﬁéﬁe t%sweéleaﬁeﬁéﬂli%m for Shina

‘ presé’m}_ﬁ Yeeclcﬁ)g Tl% rﬁfﬂt@%@za@ 2@5@?@1 ?1?& h%LEBa%9%4 %)SPI%ZD Tl}%ﬁe?c],tu{nrﬁuxture was

extractetlwith EK)AQ(?: 5HP0 VB BedEhel@ntined organic layers were washed with water

enz G- r
rooES e (il g p ettt n.agt Byervrecprndugt gispes further puriied
by c§l%ﬁlt (s@ida gél) chromato raphy usmg 30% EtOAc in hexanes as eluent. Concentration of
benzyl - 3- et hyl 6g pr opyl -5Hi soxazol o[ 5, 4-d] pyri m di
the pur@lp@dect(fmtlhmdprﬂ@)ed 6asqkelwlg>-mtmy25mm©t)uaaﬂld[Ssédh]pmmldm -4-one

@2 B8 st apig S onodride Mg Eh Sl RIS o lofin. 260 @

2H)(20827(s"’5HPr0m ne.in 10 m of glacial acetic acid)
64, 22.4 mmol, 2 eq). The mixture was stirred at

1OOC for 24 hrs. Excess brom ne 30 (8.64 m, 22.4
ME,!_ %é eq) was added to the m xture. The m xture was
cn irred at 1 00C for WD 2006/ 018628

. 5-BIGHL6846051-0 031 0y1- SH%ﬂﬂE}Qﬂdﬂ@m dppy] Flfrﬁdmmﬂéﬁ was added

to the reaction mxture, foll owed ﬂﬁ?taSSI um

calBarratuion OfﬁeSQhu%tluT@ems5Hxlﬁ@th@@e]@[ﬁAﬂ mvrl{nseom (method 26)
@ va(\%’?éer an(g) g‘%ﬂé 4 he gfﬁsg%%sg&dd@ g%%h?he C ganhydrous

KZCﬁg ﬁdmcd\fdyl hEhzyﬂlaﬁormﬂel(i |1e@ by rhinaBfand ¢l miatre graptisted at room
e: ane- OA g product was_f urni shed as
tempsrweeéfee@tquﬁm% fF@UB@}“&I‘GP“e Bropeed the cagppletexdigappearance of

the Sémz”gﬂe'(%ectgyn%xﬁﬂb wys'%)out%daﬁ g(%—c&&bwate? agxg e&t}actéhkalwﬁlﬁ,ﬁc%Ac (3X100
ml)2Dhe combined extracts were washed with water (100 mL), brine (100 mL), dried (Na;SOy4)
and concentrated. The TLC and the 'H NMR showed the presence of two products NV alkylated as
well as O-alkylated products in a ratio of 7:3. The products were separated by column (silica gel,
116 g) chromatography using 10% EtOAc in hexanes. 5—Benzy1-6-isoButy1—3 -methyl-5H-
isothiazolo[5,4-d]pyrimidin-4-one was isolated as white crysfalline solid (1.3 g, 70%). miz 314
(MH"Y), 'H NMR (300 MHz) § 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, SH).
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3-[ 1- (5-Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i soxazol of 5,
wad2abpyssesn di n- 6-yl ) - propyl am nol - 10 propyl }PCHGBaWS003207

acid tert-butyl ester To a suspension of

5- benzyl - 6- (1- br ono- propyl ) - 3- net hyl - 5Hi soxazol o[ 5, 4-

d] pyri m di n-4-one (nethod 19) (2.8 g, 7.73 mmol) and

pot assi um carbonate (2.67 g, 19.3 8 mol) in

acetonitrile (100 mM) was added

tert-butyl-N(3-am nopropyl)- %rbonate (1.345 g, 7.73

mml ). The mixture was stirred at 100C over ni ght.

Water (30 m) was added to the m xture, 15 which was
Metpods 2%a-Bd with EtOAc (3 x 50 mi). The conbined organic

ph%%%ol‘ﬁ%ﬁ \é@ﬁ @%&é’!&é}e THhAE, EiJandT}iﬁlg 1 Meibd 27:

concentrate aln t e cru e title"amne ich was

Mditbd i edobﬂpothdlmm&hr omat ogr aphy col wim ( el UARylftingA@ent
-hexane = 1-4 - 1-1) to qive 2 6.0 { 404 aofl _nraoduct

278s  wh 5—é4§b10ir@+beml)wFsoémwB@ra@)1yl 0|88 (t, |3Hfluorobewyl bromide

> 0o (W0l e hes (L | 6D 3Ty (m

278H), 3| 2% F[ﬁoré’-&nzy@) g- 5506 1—31'191@‘[11?1— P38, 20 alfﬂl@roﬁer@%l bromide
(d, 1H 6.72 (br, }_%)(y 45 (m Q/ METHOD 21
(3-111} @HJ@@hzyﬂ0§‘%d ﬁyﬂﬁmJbQ@i4 5{ ViyHr - i soxazol o

| o A

L\JEPUPyI;IIIUIIIUyI} 'JIUlJyII'\"i'

nmet hyl - benzoyl ) - am no] _propyl)-carbam c acid tert-bu |

MES$LED 285 A sol ution of
1o-] 1- (b.benzyl 3 nethyl 4 0X0- 4 5- dlhydro |soxazo|o[5

5-Bengy sigmidin-4-one

A B A T T v

(me{héamg) (103 E9472 ﬁﬁmg afdsddome dedite (2 i) B diptiantia€1( £0)ap100 °C, a
The. m xture was stirred at room

soluflemgmtbm@nm 30 6y 8-47hmaD) TaapalicaaidilD mIDONVS ldathdeppwise over a
penx\% BPZ@ ﬁﬁﬁ{{t%tr ¢fle ?e%%%&fg?ﬂme%dé‘s%lﬁga af fat t-g,}lig%gg.@ @6{‘;]3 e() min and cooled

ase was tere concen
and drelef[eC Qel:lherwaé%KEK)Ad mchekynes) ashMSahownad diercomgtl €ig dapiyearance of the
032Q7 -63 '

SM g:;cggl\élﬁ 21;[6 Er\é\gfiq%? ﬁ?elsq%%cst?o%smgcgr/e (év%% %ggl{e mnto 1ce water an e%%r%cted with
EtO,(é&% ﬁ;‘ Bdsd &L@ﬁﬂ@ﬁﬂe “ovadBd DY brs4vR Borftbined by #h Qe SAUATR|s8lium
thiostilfayer solititinn(66 myll)) wpteo pAA0|mL)-briee k100- b awsdrjedeariendles P

Confhtyalipt 3 BE Ridanleded sV oo et oA sty PropyD-3-methy-
5H- QNﬁi&z@i@[s 4!21 5yﬂf11rﬁlglzn-aldhe £ﬂ6il§ 99(%) ashkhite &y&gul%g sc(>19d‘|)m/z 392, 394

m
(MH%B:J) H ISM':‘B(:(OQ MHE)§ 0245{6 E{)(, ﬂnl 12% 3HB 25@ 1 o (RHED, 3.851(s, 3H), 4.42

(d,l%a)fl&}f_%,&_};, gé2g§211—ggwb-ﬁz( ’5E%_(d 1H), 6.06 (br,

Methods 28a-b

The followiﬁg compounds were synthesized according to Method 28:

Method # | Compound Name m/z | SM

28a 6-(1—Bromo-2-methyl-prbpyl)-S—(4-ﬂuoro—benzyl)—3-methyl- 410,412 | Method

5H-isothiazolo[5,4-d]pyrimidin-4-one . (MH") |27a
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METHCD 22 Chiral purification of (+)

(3-[[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i soxazol o
W® 20b6/0 08628 PCT/GB2005/003207

dl pyri m di n-6-yl)-propyl]-(4-nethyl-benzoyl)-amn nol - pr

opyl)-carbam c acid tert-butyl ester The follow ng

conpound was chirally purified in same manner as (+)

(3-[[1-(5-benzyl -3- nethyl - 4- oxo- 4,

5-di hydr o-i sot hi azol o

[5,4-d] pyri mdin-6-yl)- propyl%7(4 met hyl - benzoyl ) -am n

o] - propyl)-carbamc acid tert-butyl ester (nethod

12) iral purification generally resultfed jn 999%

Bdghod#y 6bnuhend¥¥uemantioner N%thod Conpound Nanmnh SM

redand Lol o 1 i oconnaoc

28'537;{ o é’—,qi Tﬁ@o?ﬁ@t}i}ﬁ'@@bﬁ o %ﬂB%rﬁzlgﬂanél) 3 eRetRl-, pazpt(1o,412 Method
70% helsnesodZadio B Aot ARG TBLEY1 - & 0xo- 4.5 AT &y | o7y

21 di hydro-1i soxazol 0 | SOpr opano

dlpyrimdin-6-yl)- 0.1% propyl]-(4-nethyl-
di ethyl am ne benzoyl)-arnino] propyl)-carbamc acid
MEJHODIZ: y| ester 1-5 METHOD 23 and. Exanple C-1 (+)

s 2408¥8mtinSone
1) Trmrmwmtionmfrmbdmykﬁ)ehbmm@é-mmﬁylegepylahI-menhyleH-lsothlazolo[5 4-

Apignine0aE atbh 28 Gty S2menedL in 2sburayuPHE Ghembisppivm aside

(0.65 g41@Bmol) was added and the mixture was stirred at room temperature for 1 hour. The
yrimdin-6-yl)-propyl]-(4-nethyl-benzoyl)-am no]-pr
TLGelythy RdA shewddctha comiplets dlszmptewnwféhe WOtR2Q(8s 086 2Be reaction mixture

was %ﬁlr{? ﬁ%t%ggel \?{g‘%‘z %0 rﬁx.@ 3§ grﬁgtggéé‘&lét%%ng(a }gil 89 BagEDJﬂ)le organic layer

was WRISRET Rithl iveiter { D00 @D, brihb€ 1 6OMY §ahd Wasd Ai580L). €dn&drkraliyn of the
vacuo, the residue was dried at 40-50C for -overni ght

orgagifdlayenpaeyided theisaide produshpiehrivasamridied biilcoluin(sdigagel)

I N T N

benAyHB;mdthyRSK iyotHidyglo[5,4-d]pyrimidin-4-one (0.506 g, 94%) as a low melting solid.
mlz 355 (MH"), '"H NMR (300 MHz) & 0.57 (d, 3H), 1.07 (d, 3H), 2.50-2.74 (m, 1H), 2.98 (s,
3H), 3.71 (d, 1H), 5.05 (d, 1H), 5.78 (d, 1H), 7.12-7.40 (m, 5H).

Methods 29a-b

The following compounds were synthesized according to Method 29:

| Method # | Compound Name ‘ m/z - | SM
29a 6-(1 -Azido-2-methyl-propyl)—5-(4-ﬂu0ro-benzyl)—3 -methyl- 373 Method

' 5H-isothiazolo[5,4-d]pyrimidin-4-one (MH") |28a
29b 6-(1-Azido-2-methyl-propyl)-5-(3-fluoro-benzyl)-3-methyl- 373 Method

SH-isothiazolo[5,4-d]pyrimidin-4-one (MH") | 28b
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51.92 (m 1H), 2.10 (m 1H), 2.39 (s, 3H), 2.51 (m
2H), 2.57 (s, 3H), 3.41 (in, 2H), 4.85 (br, 1H), 5.50
W@ boos/otdelrs 5. 77 (d, 1H), 7.07 (br, 2H), 7.24- 7PGBEGEM05/003207

7H)y, 7.73 (br, 3H). METHOD 24 N (4-Cyano-3 -nethyl-i

sot hi azol -5-yl)-3 -nethyl-butyram de 10 To a sol ution

of 5-am no-3-net hyli sot hi azol e-4-carbonitrile (nethod

4) (6.38 g, 45.9 mol) in pyridine (20 nL) at 0 C

i soval eryl chloride (6.65 g, 55 mmvl) was added

dropwi se. After the conpleti of the addition the
reaction mixture was allowed tOo warmto r.t. and

iil Etgﬂ overni ght. The TLC and the MS showed the
ME e di sappearance of the starting material and
6-(1L R LRGN R 1S BB 3%%9@9'%&&%19&5% ﬁ%g@lnﬁh)nul-one

washed wth water (Z00 nL), sat d.
NaH@CiBso(hE@m afi6y(1- aczndmz»mema mpyl)aﬁdaeuzyledmaﬂm -5Nai3@fihzolo[5,4-

TR s e R 0 5 G

(20% 'F)? wif)iahll Qﬁeeﬁésﬂﬁﬁgf hxtuRolad sﬁu‘red atr.t in an atmosphere of H; and the progress
- cyan- 3- net hyT -.i sot hi azol -5-yl)-"' 3-net hyl - butyram

of thggreg@ion veps rchg%ar@lsby o 6fffer thiei dl@ppw@ttcalorf ilreestarting ehateridl the reaction

. 3
rmx%xl.&e Wgﬁﬁ‘&erwlﬁé‘%u%hsce?%_énd W2 d %@lﬁ% %ﬁé r%gg?ﬁ%b é‘%le %ltrate
provddddes- My kmBrol Bty ko3t y-b¥ham3nagthiy s S hi@Biak o b, £-a[g¥eimidin-4-one
xylic_acid am de To a sol ution of

asa @1@«401& yﬂmrgdq%my psqdsastsuEhothe pexfirpacsion with out further purification. m/z
J49gg@}+ -butyram de (nethod 24) (8 g, 35.8 mmol) in
queous NHAOH (200 nl), was added dropw se 100 ni
of hydrogen 25 peroxide at r.t. After the conpletion

Mdditi on the reaction mxture was stirred . at 60
Met, ght after which the TLC showed the conplete
di sgp AR vARE %ox%oéMs W€ ojrﬁﬁé‘siéea Ac r&i&xg &Mt 30
concentrated to 40 nl and extracted w th chi oroform(3

Methdd® nlLompeananganec | ayer was dried (Na-)SO4) pundk SM

concont r
Method

at-e.d—-t-o—obta ,
301- et hy| 65 1¢guiget2wpetylpyanyDah{héyoiosksnrydAonethyl-

367
carbend| i Bl OE (bt 0 22 2 Lion vel e |

308H) , 2. 48-({-Amidb)2-métHe B ptdh; l)ﬁﬂla-ﬂﬁel%aae(nﬁﬂ -32hthyL 1 367 Method

(bs, 1H). WD 2006/ 018628 PCT/ GB2005/ 003207 S65- .
METHOD fzéHesqt@@MPgﬁ 4-dInyEHgin-45Pp¢ sot hi azol o f (MH") | 29b
—S54=t PYTTTT OT 1= = 0TTE
METHOD 31

{3-[1-(5-Benzyl-3-methyl-4-0x0-4.5-dihydro-isothiazolo[5 ,4-d]pvrimidin—6—vl)-2-methvl—

lamino]-propyl -carbémic acid tert-butyl ester
To a solution of 6-(1-amino-2-methyl-propyl)-5-benzyl-3-methyl-5H-isothiazolo[5,4-
d]pyrimidin-4-one (method 30) in DCM (30 mL), 4 A molecular sieves (5 g) was added followed
by (3-oxo-propyl)-carbamic acid tert-butyl ester (1.2 eq) and the reaction mixture was stirred at
r.t. for 3 h and the progress of the reaction was monitored by MS. After the complete

disappearance of the starting amine, a catalytic amount of acetic acid was added to the reaction

. followed by sodium triacetoxyborohydride (1.2 eq) and the reaction mixture was stirred at r.t.

overnight. After the completion of the reaction (MS), the reaction mixture was filtered and the

residue was washed with DCM and the filtrate was washed with water (100 mL), brine (100 mL)
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3- Met hyl - 5- ( 3- net hyl - but yryl am no) -i sot hi azol e- 4- car bo

xylic acid am de (nmethod 25) (6 g, 25 mmol) was
waompemdesl in 150 nL of 30% NH3 and then was heEl/682G06/003207

140 C for 5h in a 5 pressure reactor. The m xture was

cool ed and neutralized to pH 7. The reaction m xture

was extracted with EtQAc (3 x 100 nL) and the

conmbi ned organic |ayers were washed with water (100

m.), brine (100 nlL) and concentrated to get the crude

product which was further purifyed by colum (silica

gel ) chromat ography usi ng 30% Et OAc i n hexanes as
and glpgg%rr%@@ tongeetrt]}tler grtuldg Bro%fuct \}vhr}gh evlélg lels dra%dsﬁgltl fofrrﬂ?ecgflzxct) rr]esac‘cion. m/z 486
(M}@)j sobut yl - 3- net hyl - 5Hi sot hi azol o[ 5, 4-d] pyri m di n-4-0

né 10 (2.2 g, 38% as an off-white powder. 'H NVR (300

MHz) 6 1.05 (d, 6H), 2.32 (m 1H), 2.69 (d, 2H), 2.82
MedtSi " METHOD 27 5-Benzyl - 6-i sobutyl -3

5H i sothiazolo [5, 4-dl pyrimdin-4-one 15 To a

S O!TfHeifQH‘OVQIEl% compounds were synthesized according to Method 31:
6-isobutyl-3-nmefhyl -S5Hisothiazolo[5 4-dlpyrimdin-4-90

Metbod #el Bompadepd Nain@1 g, 5.8 mml) in 20 nL of m/z | SM

anhyvdr huic nhudr hilie
31%2003 rGHb%@-ﬁbl%bh%rwl)bﬁfﬁiw&(%OfBSle,ihyslr@ mol ) 504 | Method

and t hg; Ht‘lﬁl‘a% _ ]E?%J] 202 R RIr e | an.

over ni gﬁt. E@Tﬁrﬁﬁ@? T tﬁgﬁergég]f:%i on r%iﬂ%ﬁ}?%ﬁ%év\ed ﬂ\éIH) 30a

conpl e} progyB&pybemiamdé toof-butyhestSM  The reacti on
et e wnao nourad. i I

AV
o N - Lecea—caold wat o and aovt r-act

Was—pouf-ed—pt-o—-ce-—col-dwater—and—extra d
310 th £ Gabl-[3%rBiporbsazyD-Irmethybtxqetis ket s wef e04 | Method

washed| W B _6- L] ( - diied |2
(Nazscf)%ﬁl%ﬁgﬁ’i%ng g‘%’? %&%? ' Ee%%ﬁ@g’%%ﬂ Sti%%lemg avR MED (300
showed| propylpcedbemieand tertabutpl estrct s N al kyl ated as

o
19

—wetH—as—0O-aldoH-at-ed—produects—+A—a—+rat+o—ot—F+3—Fh
13161 oduc - WekeBedy e 20ev by oxeririby diorsetiagaiol5.41 1p4%) | Method

chr omaf L1Re P g _ X
5- Benz yf@@ @?li%%ﬂ?%@%g?’l%@gﬁhﬂnﬂE&m?%arbamw MHY |30

i sot hi pawid tFGhuwyldisteyr i mi di n- 4- one ‘was isol'ated as

o eviaballioo ool i /a4 o o Z00A. ad =z .214 (oY~
LI i rysctarrtr e ourtr o\ L. 9 Y, T O 79 LI B B e e =

~ (MH), "H NMVR (300 MHz) 6 0.94 (d, 6H), 2.23-2.37 (m
MEFHOD3264 (d, 2H), 2.82 (s; 3H), 5.38 (s, 2H), -
7. 10-7.38 (m 5H). WD 2006/ 018628 PCT/ GB2005/ 003207 4 :
6L 0B PrdH 3] dd k] dn-Atye-e thylangnd mer nethdapuomd ] - Svemethvl-SH-isothiazolo[ 5.4~

d s.nt hesi zed accor di n to Method 27: Method # Conpound
—JEYI%%% 7 20Al kyl ating agent 27a ‘
5- (I%-afdomm-d%r%ydxﬂipész-ﬁ@@lyt-ysfoﬁr)rmbaﬁk/r-3%%yl-SH-isothjazolo[5,4-
4-f| uor obenzyl  brom de
‘d]pyr1n11d1n-4—one (method 30) (1.6 g, 4.88 mmol) in anhydrous DMF (20 mL), 2-(2-bromo-

ethyl)-[1,3]dioxolane (0.88 g, 4.88 mmol) was added and the resulting solution was heated at 70

°C for 2 h. The reaction mixture was cooled, diluted with water and extracted with EtOAc (3 x 60
mL). The combined organic extracts were dried (Na;SO4) and concentrated to provide the crude
product (2 g), which was used as such in the next reaction. m/z 429 (MH"); "H-NMR (300 MHz)
8 0.88 (d, 3H), 0.96 (d, 3H), 1.54-1.62 (m, 2H), 1.86-2.05 (m, 2H), 2.18 (bs, 1H), 2.38-2.46 (m,
1H), 2.84 (s, 3H), 3.57 (d, 1H), 3.74-3.94 (m, 4H), 4.78 (t, 1H), 4.99 (d, 1H), 5.85 (4, 1H), 7.15-
7.38 (m, SH). ’
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5 Hisothiazolo [5,4-d]pyrimdin-4-one (Md) 27b

5- (3- Fl uor o- benzyl ) -6-i sobutyl - 3-net hyl - 332.
w@2dobatssebenzyl brom de 5H-isothiazolo PCT/GB2005/003207

[5, 4-d] pyri m din-4-one (M#) METHOD 28 5 5-Benzes

1- br ono- 2- et hyl - propyl ) - 3- et hyl - 5H-i sot hi azol o[ 5, 4-d
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Chiral purification generally resulted in 99% purity of the (+) enantiomer.
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acid tert- but ester {2-[T1-(5-"Benzyl -
Chi ral 3ﬂnomm€wér?@é@zam1@e hydrog@t ide o
nmet hyl ﬁ 1é 57- AD 25% 33d di hydro-isot hi azol o[ p, 4-
isoproa-rrMpyrlmdlnGyl) 2- 0.1%
35¢g (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5- | 568, Method
dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propyl]-4- | 570 34¢g
bromo-benzamide hydrogen chloride (MH™)

Example D-8

METHOD 36 and Example D-2

Chiral purification of (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3 -methyl-4-0x0-4.,5-dihydro-

isothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propvl]-4-methyl-benzamide

The following compound was chirally purified in same manner as (+) (3-[[1-(5-benzyl-3-

methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-(4-methyl-benzoyl)-amino]-

propyl)-carbamic acid tert-butyl ester (method 12). Chiral puriﬁcation generally resulted in 99%

purity of the (+) enantiomer.

Method | Compound Name Coluﬁln Solvent (+) Enantiomer | SM
# Type composition | retention time
- 36 (+) N-(3-Amino- Chiralpak 70% hexanes | 8.0 min Method

propyl)-N-[1-(5-benzyl- | AD 30% 35
3-methyl-4-ox0-4,5- isopropanol
dihydro-isothiazolo[5,4- 0.1%
d]pyrimidin-6-yl)-2- diethylamine
methyl-propyl]-4-
methyl-benzamide
Example D-2
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met hyl - propyl]-(4- dieth ylam ne
br ono- benzoyl )-ainino]- ethyl}-carbamc acid tert-
whoeaoglo18sst er 34e (+) {2-[[ 1-(5-Benzyl - 3- Chir aP@EKBI®%003207
hexanes 6.3 m n Method nethyl-4-o0xo0-4,5- AD 25% 33e’
di hydr o-i sot hi azol o [ 5, 4- i sopropanol
dlpyrimdin-6-yl)-2- 0.1% nethyl-propyl]-(3-fluoro-
di et hyl am ne 4-net hyl - benzoyl) am no] -ethyl }
-carbamic acid tert-butyl ester WO 2006/ 018628
PCT/ GB2005/ 003207 -74 Met hod npound Nane Col umm
Sol vent (+) Enantioner SM # T pe conposition
retention time 34f (+) {3-[[1l-(5-Benzyl-3- Chiral pak
MEBG@h&kanes 8.6 min Method nethyl-4-oxo-4,5- AD 20%

. ) O pae 1372010 - !.L y1)-,
4- br&h@-Nllsd ﬂ%]ﬂﬁ)xofhn@‘?lhéfdwlb%eﬁ@ym&ie am no] -propyl }

-carbamc acid tert- but% bester
y

35{qe£ZXlB§-§efﬁz&1lan]Qloxdﬁiﬂr gkylgg%q}g&(mqé‘gl-prqpyﬁﬁmethyl SH-

1soth10a2ﬁ§> yd- | dzlanz é(l) ]%)1318 f]él gqode@é)éoé ZZ%’F““OD was dissolved in chloroform (70
mL) dhdyr ﬂhﬂbﬁlo[’ofﬁrm soluflen Qiiddropydthyll anfin® p:w b5 €.99 mmol) was added

follo(\jwedtbl;xllle addltlon of 4-bromobenzoyl chloride (0.76 g, 3.49 mmol) and the mixture was
refluxed overnight. The MS showed the disappearance of the starting material and only the
product peak at 611 (MH"). The reaction mixture was concentrated and column purified (silica
gel, 160 g) using 10-20% EtOAc in hexanes as eluent. The concentration of the product fractions
provided the pure product as white foam (1.1 g, 77%). m/z 611, 613 (MH"); 'TH-NMR (300 MHz)
3 0.35 (d, 3H), 0.94 (d, 3H), 0.94-1.06 (m, 1H), 1.36-1.46 (m, 1H), 2.68-2.78 (m, 1H), 2.88 (s,
3H), 3.38—3.52'(m, 1H), 3.54-3.70 (m, 5H), 4.34 (t, 1H), 5.18 (d, 1H), 5.73 (d, 1H), 6.13 (d, 1H),
7.20 (d, 2H), 7.26-7.46 (m, SH), 7.56 (d, 2H).

METHODS 37a-b

The following compounds were synthesized according to Method 37:

Method # | Compound Name m/z SM -Acylating
agent

37a N-[1-(5-Benzyl-3-methyl-4-ox0-4,5- 547 Method 4-methyl-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)- (MHY | 32 benzoyl |
2—methyl‘-propy1];N-(2-[l,3]dioxolan—2-yl- ‘ chloride
ethyl)-4-methyl-benzamide

37b N-[l-(5-Benzy1-3-methy1—4-oxo—4,5- 565 Method 3-ﬂuoro—4-
dihydro—iso"thiézolo[5,4-d]pyriﬁ1idin—6-y1)- (MH" | 32 methyl-
2-methyl-propyl]-N-(2-[1,3]dioxolan-2-yl- | | benzoyl

| ethyl)-3-fluoro-4-methyl-benzamide chloride
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br ono- benzoyl ) -am no] propyl }-carbamc acid
tert-butyl ester Chiral purification generally
wo e®abisseB i n 99% purity of the (+) enanti oner.PCIVEBRDE003207
35
N- ( 3- Am no- propyl ) - N- (1- (5-benzyl - 3- net hyl - 4- oxo- 4, 5-d
i hydro-isothiazolo (5,4-d]pyrimdin-6- 5
yl)-2-net hyl - propyl ] -4-net hyl - benzam de- hydr ogen
chloride { 3-[]
1- (5- Benzyl - 3- net hyl - 4- oxo- 4, §8d|I|ydro i sot hi azol o
[5, 4-d] pyrimdin-6-yl)-2-

i net hyl - propyl ] - (4-met hyl - benzoyl )-am no] - propyl }-carb
_EHQQ_ééME idtert-butyl ester (method 33) (0.245g, 0.40

N- [1%%2‘0@5 BB R- 8?@4'5%1ﬂ%r5@§0t11ﬁz&10|65'4jH%’%ﬁdﬁr—@ﬂ)rﬁmeﬂwl propyl]-
Xture was stirred at r.t. for 20 mn and the
4- br&hoM-bh@DmbLMnealﬂldsappear ance of the'starti ng

o MR A Gararbr - Gt e e e S i B Sy 2-methyl-
prop LA RHeK. (zT[fﬂ%]dlsmﬁwt}tla&m) BéREMEde (WRshdd 37)%{ @dr @fsfpmol) was

and washed Wit h ether and dried under vacuo to
dissdlv¢din 20 mL of 80% acetlc a01d and the solution was heated at 80 °C for 2 h. The reaction
.amno py.l ) 0 d|J .
i . VAP 4 l‘fesbaﬁl %lla%dnquW%‘/ o G508 lSEHEIC0 unil
pH FETE SRR 9032 ure v7a§ extracted with DCM (3 x 100 mL). The combined organic
nmet hyl - propyl ] - 4- met hyl - benzam de as the hydrochl ori de
layexssavas wahed 9gth b1ipe 00 vih) amd @m&{é‘favsoﬁpcmmtrmxm d thg PCM layer

prov#é a y('\éll_g%y fearn%lwgl%lilg? &né W(ais H’seﬁ6 s%?:]i 1n4 € fe%é:%cﬁ)]on m/z 567,

569§~17ﬁ-[)2 25 (t 2H), 2.36 (s, 3H), 2.64-2.7 (m 1H),
68 3.34 (t, 2H), 5.06 (d, 1H), 5.59 (d,
590(d 1H) 7.20-7.40 (m 9H), 7.71(bs, 3H. 5
8—1|§§)§83 a-g The fol |l owi ng conpounds were synt hesi zed
&Hgggfvrdrnggto Met hod 35: Met hod # Conpound Nane m z SM
35&he following compounds were synthesized according to Method 38:

CHEYN (3 Am nn_nrnn\/l\ N e I I (/I fluoro hnn7y|\ 3ufsi-h

Me};lpéd% 2ngpmmﬂ Name m/z SM
‘-I' UAU vy : dl LUI U yl I III UI = J = 4 ~
38"methyl ikﬁﬁf%§@éj tﬁ@*& fﬁv%& yenzani de n§%?oge§wmh°d°7a
chlori Q§ot@é§8]ﬁtﬁ4 @jp'lyrﬁﬁﬁm(-é' %/g -2-methyl-propyl]-4- MH")
N- ( 3- Ami no- ]pr | uoro- bénzyl) - rret hyl -
522 Methedyl-N- -oxo-propyl) enza.rmde

38b N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro- 521 Method 37b
| isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl]-3- (MH")
fluoro-4-methyl-N-(3-oxo-propyl)-benzamide -

METHOD 39 ‘
N-[1-(5-Benzyl-3-methyl-4-0x0-4.5-dihydro-isothiazolo[5 ,4-d]pvrimidin—6—VD-2—methvl-propvl]-

4-bromo-N-(3-dimethylamino-propyl)-benzamide

To a solution of N-[l-(5-benzyl—3-methy1—4—oxo-4,5-dihydroJisothjaiolo [5,4-d]pyrimidin-
6-y1)-2-methyl-propyl]-4-bromo-N-(3-oxo-propyl)-benzamide (method 38) (1 g, 1.76 mmol) in
methanol (20 mL) two drops of acetic acid were added followed by the addition of
dimethylamine (1 mL, 2M solution in THF) and sodium cyanoborohydride (0.314 g, 5 mmol)

and the mixture was stirred at room temperature for 3 h. The reaction mixture was concentrated
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4- 0x0- 4, 5-di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl ] -2-
met hyl - (M+) 34b  propyl }-4-nmet hyl - benzam de hydrogen
w@ hdoenisses Exanpl e D-3 35c (+) PCT/GB2005/003207
N- (2- Ami no-et hyl ) - N-[ 1- ( 5- benzyl - 3- net hyl - 4- oxo- 4, 5-
490 Met hod di hydro-i sothiazol o
[5,4-d] pyrimdin-6-yl)-2-nethyl-propyl]-4- (M) 34c
nmet hyl - benzam de hydrogen chl oride Exanple D-5 35d (+)
N- ( 2- Ami no- et hyl )-I\I-[l-(5-benzy| - 3- et hyl - 4- oxo- 4, 5-
554, Met hod
di hydro-i sot hi azol o[ 5, 4-d] pyrl m di n-6-yl)-2-nethyl -pro

and )R//L%S} %k%%%l%ég_e ?I%I%E)I\@E Q)Zla ar(led trllle %rrga%?cnlagehrl V(\;'c{sI \ge?shed with satd.
NaH%g %g]t()g %a@t d bednichader VR RENenda B BRY k0% Lrddret was purified
by cmihimymbhmnhamgrhli)}wzmmg 6-18YdyieOH illi EtDAOG Thé pu-predivy Fragiians were

BTN I R (AT - R
whltigxﬁ/gﬂz{ﬁh'a%(#h# @@?%yff@% 3 49,7 n%@@%s( ; 'TH.NMR ggoo MHz) §

m no- pr opy benzyl - 3-net hyl - 4- oxo- 4
0.35 M,BH\)EO B6d.7 dinh \idt)p0.03 ¢4,z 6118-1. 27 (m, lH) 1.65-1.85 (m, 2H) 1.80 (s 6H),

2,660 i H b O SBRrs a7 00 ) o et BhiIeDs 2 ki €15 @ 110,7.20

(d,23t)77 309 40 1, 510), 756b d, 2H).
3- Am no- pr opyl) [ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5-
568 Met hod

ot hi azol o[ 5, 4-d] pyri m di n-6-yl)-2-nmet hyl - pro
ME 7%4——9530 34g brono-benzam de hydrogen chloride

( Mrﬁé foReaRR SorbbdndVeERQAYInERsiabd adosadiig & Methodi3ior al

purification of (+4) N (3-Amno-prop

Metterd)# N-(I;dmb&uthayie-S met hyl - 4 oxo 4 5-di h m/z SM

H nnf'ﬂ A=zl ~ f RN S~ W1 N AN

AL T

393 4. et ngn[%%@fwlﬁpémethyf e T Y R Y R ethod 55
isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl]-N-(3- (MH"
dimethylamino-propyl)-4-methy1—benzamide

39 . N—[l-(5-Benzy1-3-methy1-4-oxo-4,5-dihydro- ‘ 540 Method 38b
isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl]-N-(3- (MH+)

dimethylamino-propyl)-3-fluoro-4-methyl-benzamide

METHODS 40-40b

The following compounds were chirally purified in same manner as (+) (3-[[1-(5-benzyl-
3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-(4-methyl-benzoyl)-
amino]-propyl)-carbamic acid tert-butyl ester (method 12). Chiral purification generally resulted

in 99% purity of the (+) enantiomer.

Method | Compound Name ~ | Column | Solvent (+) Enantiomer | SM

# \ Type composition retention time




5 The follow ng conpound was chirally purified in sane
mai mer as (+) (3-[[1-(5-benzyl-
woreaohpiseas oxo- 4, 5- di hydro-i sotl azol o PCT/GB2005/003207
[5,4-d] pyrimdin-6-yl)-propyl]-(4-nethyl-benzoyl)-anmmo
] - propyl)-carbamc. acid tert-butyl ester (nmethod
12). Chiral purification generally resulted in 99%
purity of the (+) enantioner. Method Conpound Nane
Col um Sol vent (+) Enantiomer SM # Type conposition
retention tinme 36 (+) N-(3-Anmggo- Chiral pak 70%
hexanes 8. O m n Met hod propyl’) - N-[l (5-benzyl - AD 30%

aat las o OO

SO0 -r,u

Ve o S EaR ot s o ISP oo ) Fasiomer [ ¥
di et Hyl hyl 4 o
i E;Z:rr%/eag D°10 %0 %%?E“%"éfs Pgr%%%gg%ani%%m’f’?‘ﬂme

40 METHQR+BX-Nk (B! Benzyl-3- Chiralpak | 85% hexanes | 7.6 min Method
- (5- Benzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hifazol o . '
{5, 4-d¥?§¥r47?769ﬁ6yl)-¢4%thyl-; opyl | - 39
4- brc |oxclan 2-yl enzam de 5
“Bendy 1}’3%{ ?th%:izofd A ?SBBYJp)an&

di oxcldapyrﬁnmn-étyh)yl-am nc) 2- met hyD-1gt opyl ] - 3- net hyl - 5H
5 isathiazo mi di n-4- 0 hod 32) (1 g,
2.33 I?Fﬁf%jzl Rxﬁéﬁhﬂg%‘%ed in chlo gyeg}(yﬁ%l m.) and to
t he cl}h@jgfng)gtﬁ@,ﬁ%}étl on|di i sopropyl ethyl amjne (0.9 g,
6.99 |mvl ) was added followed by the additijon of

4- brcrm%e’lh)zkx!}ﬂzamfdeorl de|(0.76 g, |3.49 mol) |and the

m xt wasg >f | uxed overni ght. | The M5 showed the
dlsapﬁg e f the starting material and anly the
4001 odUgt) Red sasen@ylll { M Chichak " €869 HRRafBs XUl BriiRS Method

concentrated and col um |purified ;3|I|ca 10 |gel, 160
%)) u<|mﬁjh}ﬂ6L-@w&EtOAc |nAH%xanes 8%e| uent . |The 39a

concen tion r pduct fra‘tl ons rovi ded the
- purelp }%ﬁmfsognaz Ortse fpam (1.1 W/&“‘Hmz 611, 613

(M) bR 300 M) | 8 0.35 0.198H) . 0.94 (d. 3H),
0.9441.06 (m I—?\I 1.3691.46 (m |1H), 2.68-2.78 (m
1H) , zn@gyl(gopy -N-(3- diethylamine

dimethylamino-propyl)-

4-methyl-benzamide

Example E-1
40b (+) N-[1-(5-Benzy!-3- Chiralpak | 90% hexanes 7.5 min Method
| methyl-4-0x0-4,5- AD 10% 39b
4 dihydro-isothiazolo[5,4- - isopropandl
d]Jpyrimidin-6-y1)-2- - 10.1%
methyl-propyl!]-N-(3- | ' diethylamine

dimethylamino-propyl)-
3-fluoro-4-methyl-
benzamide

Example E-3
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3H), 3.38-3.52 (m 1H), 3.54-3.70 (m 5H), 4.34 (t,
1H), 5.18 (d, 1H), 5.73 (d, 1H), 6.13 (d, 1H, 7.20

W@ cgo6/ArP628 7. 26-7.46 (m 5H), 7.56 (d, 2H). 15 MATEBRB5/003207
37a-b The foll ow ng conmpounds were synt hesi zed
according to Method 37: Method # Conpound Name m z SM
Acyl ating agent 37a
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- 547 Met hod 4- net hyl
di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)- (M) 32
benzoyl 2-nethyl-propyl]-N(23{ 1,3] dioxolan-2-yl-
chloride ethyl)-4-nethyl- benzaﬁwl de 37b

-(5- Benzyl - 3- et hyl - 4- oxo- 4, 5- 565 Met hod
—hﬁﬁb@ei)%- di hydr o-i sot | uazol o[ 5, 4- d] pyri ni di n-6-yl ) -
3-MeMiyt)s-B2mBRl Mty ryd)- Rk 6l - Ry i tidNd P arhide

1, 3] di oxol an-Z-yI'- benzoyl .
et hymix@ue bﬁﬁ)amilw-ﬁmdﬂyyll—iMde%I@rbdﬁyﬁb iacliel aWiHe (10 g, 70 mmol) in 25

ml $f’ 6/%1%%@%?;%%”%1%% %g i kd43 Csf%a |1hy“5b€'obrpsvat8ﬁ usigp s diluted with
hexﬁne5(5'60 %l? Xﬂd éHO@édrHO@VTy }l")ne% ﬁlﬁi@d’ é{ﬁﬁ) %L gepaé‘at?d' FOR tf\le' 1(n1xture and

- 0X0- propyl ) - benzam de
wash@@wghmzydme’,%dm lanaeulG oxMeﬂ1y5—5dbhydhpl-btﬁﬂtyh)l-1a®Calzﬁle 4-carboxylic acid

r
amifi? s DLRIIeH T R Siohs Fallbiranbed wiibout purigienion inpestbed?.
de (method 37) (1.1 -,1.8 mol) was dissolved in 20
nL of 80% acetic acid and the solution was heated at
2 h. The reactlon m xture was cooled in an
by, t he addition of
Mht ai ned mi xture

WaSA e\k@péﬁi@rﬁ‘&f 3Mﬂel‘hyD@M° (Iﬁethyﬂ-ﬁﬁyﬁﬂ-))-lso{eﬁﬁlemﬂﬁb!?ﬁ}qw acid amide

ani c ers was_washed with brine (100 niL) :
(meg%’%é"d) %ﬁ&?@%&l‘)‘o vieksn &ehp mal of @A ¥rOHrg W\ﬂwbwmd tq @nlcrowave irradiation
crud a
at lfﬁ(?gjéf ggglgx%] )ﬁ‘:ig Ire% t{n%%m Q.l%%’lgké asco %d%%&gg&ls%@%e pH was adjusted
to léNHfﬂl.coNE:'ﬁH@S I—ﬁ&aThe solid was filtered, washed with water, dried over vacuum at

40°C overnight. 6-Isobutyl-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one (8 g) was obtained as a
white solid. 55% yield for two steps. m/z: 208 (MH"), 'H NMR (DMSO-dg): 0.76 (d, 6H), 1.95
(m, 1H), 2.25 (s, 3H), 2.32 (d, 2H), 12.55 (s, 1H).'

METHOD 43
5-Benzyl-6-isobutyl-3-methyl-5 H-isoxazolo[5.4-dlpyrimidin-4-one

A suspension of 6-isobutyl-3-methyl-5 H-isoxazolo[5,4-d]pyrimidin-4-one (method 42) (5
g; 24.4 mmol), benzylbromide (4.17 g, 24.4 mmol), potassium carbonate (6.7 g, 48.8 mmol) in 20
ml DMF was stirred at room temperature for 2 days. The mixture was diluted with water,
extracted with EtOAc (100 ml x 3), the combined organic phases were dried, concentrated,
purified by flash column chromatography (elute: hexane- EtOAc = 7: 1). 5-benzyl-6-isobutyl-3-
methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one was obtained as white solid (3 g, 10.1 mmol) (41%).
m/z: 298 (MH"), 'H NMR (DMSO-de): 0.90 (d, 6H), 2.30 (m, 1H), 2.55 (s, 3H), 2.75 (d, 2H),
5.42 (s, 2H), 7.22-7.43 (m, SH). | |
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The foll ow ng conmpounds were synthesized according to

Met hod 38: Met hod # Conpound Nane m z SM 38a
WOR(GbA($28Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o- 50BCIVEBR@®E/003207

37a isothiazolo

[5,4-d] pyri mdin-6-yl)-2-nmethyl-propyl]-4- .(M#H)

met hyl - N- (3 - oxo-propyl)-benzam de 38b

N-[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydro- 521 Met hod

37b

I sot hi azol o[ 5, 4-d] pyri m di n- 63%? ) - 2- et hyl - propyl ] - 3-

(M)  fluoro-4-nmethyl-N(3 o- propyl ) - benzam de 15

THOD 39 N-FI
ME b 3 net hyl - 4- oxo- 4, 5- di hvdr o-i sot hi azol o[ 5, 4-

2] @He'fgl‘lmﬁ het hv%r@)@mtﬂéswl%cc%rdmo to Meth 143:

br ono- N-( | am no propyl enzani de
Ma&hodi#i Dﬁfompound Name m/z
of NeL 1L (5-henzyl -3-nethyl-4-0x0-4 S-dihydra-isothi azol
43p[ 5, 4- di-’ﬁ%lqﬁr%bnnzy@m 1sobutyl 3-methyl- 5H-1soxazolo[5 4- 316

6- vyl t.h ropyl]-4-bronmo- N-(3-o0xo-propyl)-benzam +
i,dg %ne@ﬁg n’%cg QL ey, 1.76 nmmol) in nmethanol (20 nl) (M)

436 wo_dr ppg3pf o@&% Dac-iabuR1-8-Badgdsialdxayad[s The 1316
addi ti oﬁ%of : di rreﬂtl?y)la&ajlm n\g@(l m., ?gM sol uti o[n in THF) )

and soddlﬁ’m’lm}ﬁ'&b@ﬁohydrl de (0. 314 g. 5 mmol) and the (MH"

o Tha

Ili )\t Ul wasS DI.I LI cu al. I"UUITTI l. Tt al. Ul © | OfF \J I TIre
reaction nm xture was concentrated WD 2006/ 018628
MERPEOHR4005/ 003207 -79 and the residue was dissol ved

In DCIVI E 100 inL) and the organic | ayer was washed with
>-B -mghyl- nmnvhHB‘rmethmlaSHﬂsmmolofia%éi{pmmdm-zl -one
r d
u%nﬁt?: hr orma n%’ %%ES)?%H 88 gé}lﬁéﬁﬂz@ﬁ %‘E‘é)&éf nmflﬁ’él"l'one (method

43) (mr)engg Wﬂlﬁfnof)r&dtsbdlﬂﬁl a/uefaee (90aRE Nty ahed, BRdq)iRgldchil Scetic acid (2
obt ai ned foamwas crystallized from et her/ hexanes to

ml) Yat treafed pithdustopmedbigrhesalyian @ 1 mhbrogsng i 10k piglacial acetic

a01dngép@§ % ):(ggf{g ?ﬁgg*éo‘;%étﬁé%t é M—FT%?‘DC f%l}lﬁy(]gxce%rome (1.54
ml, DmbSollwidd add® td the. miktB8eterda Hotrs Q)H}wo @ml%@ af BL0- ﬁi‘}_(%DC Water was

2.66-2.76 (m 1H), 2.89 (s, 3H), 3.30-3.41 (m
addegl to the gpixtyreto whichawgsgsubgadpentdy q@e@ @otaisapun c‘ﬁr@@a’te (addl extracted with

ool pi+28 ot O e i L B e
conREEAEMtdgive the\REdOstodRt which was purified by ISCO (elute: hexane- EtOAc). 100
mg (60%) of 5-benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-
one was thained as a yellow gum. m/z: 376, 378 (MH"), 'H NMR (DMSO-dg): 0.55 (d, 3H),
1.02 (d, 3H), 2.48 (m, 4H), 4.75 (d, 1H), 5.60 (d, 1H), 5.70 (d, IH), 7.16-7.30 (m, SH).

METHODS 44a-b

The following compounds were synthesized according to Method 44:

Method # - | Compound Name . : : - {mfz SM
44a 6-(1-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3- 1 394,396 | Method

' methyl-SH-isoxazolo[5,4-d]pyrimidin—4-oné (MH") 43a
44b 6-(1-Bromo-2-methyl-propyl)-5-(3-fluoro-benzyl)-3- 394,396 | Method

methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one (MH" 43b
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Met hod # Conmpound Name m z SM 39a
N-[1-(5- Bengsl - 3-net hyl - 4- oxo- 4, 5-di hydro- 532 Met hod
WS 3H6/018628 PCT/GB2005/003207
i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-2-methyl -propyl]-N(
3- (M) dinet hyl am no- propyl) - 4- et hyl - benzani de 39b
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydro- 540 Met hod
38b isothiazolo
[5,4-d] pyrimdin-6-yl)-2-nmethyl-propyl]-N(3- (M)
di met hyl am no- propyl)-3 -fluorgs 4- net hyl - benzam de
METHODS 40-40b The foll owi ng conpounds were chirally

_%pr__ in same manner as (+) (3-[[1-(5-benzyl- 15

'1§1nyéll-2)ne
-propyl ] -(4-nmethyl - benzo pro
aci 4 stenensipy oy p- béwéﬁ ~(Ineromock- m}hylmpya)-ammyﬂwﬁtsbmmc[s 4-

P SERRIT S RN Bl Mmoo eita Gyme, 053 mmoD in

DMEn@nthi) ovim istifsbd afl609€ 6L MROFAiet ONml %ﬁ%ﬁ@&]tot gﬁum and then extracted
2006/ 818628 PCT/ GB2005/ 003207 E?O Met hod (% CF

with EHRACH ¥ AR nga)l"ﬂ@mn"(bﬁ)edlimgmnm pivses Gbte x#asliydbemh brme (10 ml), dried,

con%%ﬂﬁ?%' tigi?%%gb ﬁ-ﬁﬁ%ﬁg—?- %‘n}a, %ﬁﬁg%lzg;l- —?ne%%?lz H—1soxazolo[5 4-
d]pyrixbteyd- 44)11@X>ﬂnéh was pifledByARC @{Mﬁ@ ]%@(Acly' %?é 8[65/6) of a colorless oil

i sopr opanol mrlmdln 6-y
was,ﬁg;g Yo 9P [ br' &MMlﬁ(IéMISﬂ éfm @160 (d, 3H), 0.95 (d, 3H), 2.25 (m, 1H),

) mﬁgﬁ TR QY AT @ PR S AT SRS 2

I\/let hod et hyl - 4 oxo 4 5 ~AD 10% 39a
MEM@‘SE%S' sot hi azol o[ 5, 4- | sopr opanol
a-b

The following compounds were synthesized according to Method 45:

Method # | Compound Name m/z SM
45a 6-(1 -Azido-2-methyl-propyl)-5-(4-fluoro-benzyl)-3 -methyl- 357 Method
SH-isoxazolo[5,4-d]pyrimidin-4-one (MH") | 44a
45b 6-(1-Azido-2-methyl-propyl)-5-(3 -fluoro-benzyl)-3-methyl- 357 Method
5H-isoxazolo[5,4-d]pyrimidin-4-one (MH") | 44b
METHOD 46

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

A mixture of 6-(1-azido-2-methyl-propyl)-5-benzyl-3 -methyl-5H-isoxazolo[5,4-

* d]pyrimidin-4-one (method 45) (40 mg,.1.118 mmol), triphenylphbsphine (62 mg, 0.237 mmol)

and water (4 pl) in THF was stirred at 60°C for 5 hours. Excess amount of water (30 pl) was
added to Athe mixture and st'irred‘at 60°C for another 10 hours. The volatile solvent was distilled
out, the crude product was purified by ISCO (EtOAc : hexane = 60%. 25 mg (68%) of 6-(1-
amino-2—methyl-propyl)—5-benzyl—3-methyl-SH-isoxazolo[5,4-d] pyrimidin-4-one was obtained
as colorless oil. m/z: 313 (MH"), 'H NMR (DMSO-de): 0.55 (d, 3H), 0.95 (d, 3H), 2.02 (m, 1H),
2.15 (br, 2H), 2.55 (s, 3H), 3.59 (d, 1H), 5.38 (d, 1H), 5.65 (d, 1H), 7.25-7.42 (m, 5H).



10

15

d] pyri mdin-6-yl)-2- 0.1% nethyl-propyl]-N-(3-

di et hyl am ne di net hyl am no- propyl ) 4-nethyl -benzam de
we@aplss2€E- 1 40b (+) N[ 1-(5-Benzyl - 3- Chiral pe&T/882605/003207

hexanes 7.5 m n Method nethyl-4-o0xo-4,5- AD 10% 39b

di hydr o-i sot hi azol o [ 5, 4- i sopropanol

dlpyrimdin-6-yl)-2- 0.1% nethyl-propyl]-N(3-

di et hyl am ne di net hyl am no-propyl) 3-fluoro-4-nethyl -

benzam de Exanple E-3 WD 2006/ 018628

PCT/ GB2005/ 003207 -81- METHOQR A1

3- Met hyl -5-(3-net hyl -butyrryl )-1soxazol e-4-carboxylic

Eglﬁz ﬂ;%rﬂgi A m xture of
M —et hyl -i soxazol e- 4-carboxylic acid am de (10
g, TH m%flon%@un&g w@xfe s 83%(%%&01@%3’@ N0y 8S:

stirre C for brown _sol ution was

Mehhbd#ebl(lmtﬂounﬂNmnane (500 rr1) and cool ed down. Thew/z SM

nrr\r\lh ted fromithe myture and

pr-eepHat-ed—gum-was—sepalat
46%as hed| (il @Bty PeapyhnS~afueto-benzyl)-3-methyl- | 331 Method
3- MBLhY Sasdz bR A oo A ohg oxazol e- 4-carboxyi] fuepm | 45,

acid e _was as a Lel | ow gum Furt her

46Wi t hout 6f{WAhinedl-ethyl-Proppl)bDB-Adero-MazyID-Ah#N | 331 Method
6-1sobptyl - 3-met hyl - 5Hj soxazol o[ 5 4-dl pyri m di n-4;one
A suspg érlﬁfﬁ(aé‘f’lo[ ;4-d]pyrimidin-4-one (MH") | 45b

FTEThyt=5=(3=Tethyt=butyryt)=Tsoxazote—#4—carboxy

acid amde (method 41) (split into 40 vials) in 3. 5

METHOD 2N NaOH ag was subjected to m crowave

irradiation at 140C for 20m n. The.resul ti n(g sol ution
a

13-le{s-Regayladrmathyi-4aoxa-4.8-dibydio-isoxazal el 4rdipxaimidia; G1eh)-@amethyl-
0 31 I‘C&?ﬁﬁﬁ"cr@fde[ le;{gle soI id was filtered,

m at
A mixture of 6-(1- ammo -2-methyl-propyl)-5- benzyl -3-methyl-5H-isoxazolo[5,4-

d]pyrimidin-4-one (method 46) (20 mg, 0.064 mmol) and (3-oxo-propyl)-carbamic acid tert-butyl
ester (11 mg, 0.064 mmol) in DCM (5 ml) with dried 4AMS was stirred for 1h at room
temperature. Then sodium triacetoxyborohydride (2eq) and 1 drop of acetic acid were added to
the mixture. The mixture was stirred at room temperature for 1 day. The mixture was filtered |
through a 2y cartridge, the filtrate was concentrated, the crude mixture was purified by ISCO
(elute: EtOAc -hexane = 30% ~ 60%) to give 18 rhg (60%) of {3-[1-(5-benzyl-3-methyl-4-oxo-
4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propylamino]-propyl} -carbamic acid tert-
butyl ester as a white solid. m/z: 470 (MH"), 'H NMR (DMSO-de): 0.65.(d, 3H), 0.80 (d, 3H),

- 1.10 (m, 2H), 1.25 (s, 9H), 1.32 (d, 1H), 1.70-1.90 (m, 2H), 2.18 (m, 1H), 2.49 (s, 3H), 2.70 (m,

2H), 3.48 (d, 1H), 5.15 (d, 1H), 5.51 (d, 1H), 6.55.(br, 1H), 7.12-7.32 (m, 5H).

METHODS 47a-b

The following compounds were synthesized according to Method 47:

Method # | Compound Name , m/z SM

47a (3-{1-[5-(4-Fluoro-benzyl)-3-methyl-4-oxo-4,5-dihydro- 488 Method
isoxazolo[5,4-d]pyrimidin-6-y1]-2-methyl-propylamino}- (MH") | 46a.
propyl)-carbamic acid tert-butyl ester




10

15

15 40C overni ght.

6- 1 sobut yl - 3- net hyl - 5H 1 soxazol o[ 5, 4-d] pyri m di n- 4- one
W@ dog)p18s2% obt ai ned as a white solid. 55% yi ePdI/GBR005/003207
two steps. mz: 208 (MH), 1H NMR (DVSO-d6): 0.76 (d,
6H), 1.95 (m 1H), 2.25 (s, 3H), 2.32 (d, 2H), 12.55

(s, 1H). METHOD 43 20

S-Benzyl - 6-i sobut yl - 3- et hyl - 5H i soxazol 015

4-d] pyri m di n-4-one A suspensi on of

6-i sobutyl - 3- net hyl - 5H- | soxazcgsg[S 4-d] pyri m di n-4-one

(method 42) (5 g; 24.4 mol) yenzyl broni de (4.17 g,
ml\ nnfa_s_s4_u_m_c_a_;_b_g_n_afﬂ(ﬂ7g, ARRm’mI\ln

M‘Z‘@Odﬁl §Wﬂw§d§\14m¢ed at roomtenperature for 2 dayna/z SM

h

47 {'3;1:" g%gﬁﬁ!@_lz%' UP T’H’reﬁg 40‘?’@a%$é{1%§;svwe'lé88 Method
dried, | BOREBS athgyrll%ﬁilmrylj D%Jet%\g ﬁrbﬁgkmfrmxum (MH") | 46b

chr omat [ ogr aphy (el ute: hexane-
5- benz ypmgy '§@ﬁ@fl’y¢ agd tert-butyl ester

4l s <l 4d——ano anc. nht ed
A>3 VAT A=~ a T

et IIyI -DI—I-I DU)\aLUI uLu SO Py T —-e—-A—a—0

as white solid (3 g, 10.1 mmol) (41%. - rrizv: 298

ME ».481H NVR (DVMSO-d6): 0.90 (d, 6H), 2.30 (m 1H),
%‘qzss 30 275(d 2H), 5.42 (s, 2H), 7.22-7.43
{ 5-Benzyldame : dibgrivocBeCa BYO(Dﬁ@-Zﬂﬂvrlmﬂﬂ’t—6 y1)-2-methyl-propyl]-

¥Aa Name ni z

43&1\ solution of {3- [1 -(5- benzyl— -methyl 4-0x0-4,5-dihydro-isoxazolo[5,4-d din-6-
(4- Fl uor o- benzyl ) - 6-i sobut'yl - 3- net hy|y 5H- Soxaz[oi ol ]gyrmn n-

yD- 2-Hletkgfi—@ropd’ﬁ§§1pp}1p@pw}4ca@bp@ne taggfputyl ester (method 47) (100 mg, 0.213

mmé) (@DE%}P o dl?i p)&?&zaﬁgé%ﬁ 161%8@%21}(%%% (%Wcﬁ S AASN2 By

triethylBeiey(bs tng 0609 QB0 - T e il ¥tidre BatTRLMAC RELIGRPX T he mixture

ol 0,15, 4-d] i mdin-4-one A solution of
wasgz;l eBéWﬂﬂd gé%t“ﬁ shed withiygiuraed sosliya bisiadjobag- 6@] Plye onganic phase

was g%g(tl g?fe%% éﬂ@édﬁ%%ntbagg’a T@%%Rﬁﬂgjﬂ \9.35 I?LH{P 5? 5%{ Igﬁ ég}?f{:@n}ﬁo Ac -

hexaae) © gi®: {3?[[) (ﬂ/a:en:tyléamedlymxdmal @-ﬁﬁfyﬁfﬁﬁﬁx&l’o% A&d]pyrimidin-6-y1)-2-
romine in 10 of glacial acetic

| ut
meﬂ’é’g Pg(}ﬁY@l(“sf&etgwnLeleﬁ%aynmﬂrm O, l}ztcaﬁbé%%cl@ tar-pegl ester as white solid
(115&@01}3@%& 08k, (t]\@e)ess bromne (1.54 10 m, 2
e

was added to m xture every 4 hours for two
t| mss at 110-120C. Water was

METHODS 48a-b

The following compounds were synthesized according to Method 48:

Method # | Compound Name | m/z SM Acylating
‘ ) agent
48a {3-[{1-[5-(4-Fluoro-benzyl)-3-methyl-4-0x0-4,5- | 606 Method | 4-methyl-
dihydro-isoxazolo[5 ,4-d]pyrirﬁidin—6-yl]-2— . (MH") 472 benzoyl -
methyl-propyl}-(4-methyl-benzoyl)-amino]- chloride
propyl}-carbamic acid tert-butyl ester |




added to the m xture to which was subsequently added
pot assi um car bonate and extracted with DCM (20 m x
W@ Rgo06t0iss28 onbi ned or gani ¢ phases were washed wWe¢TGRa108/003207
and dried, then concentrated to give the crude
product which was purified by ISCO (el ute: hexane-
Et OAc). 100 ng (60% of
5- benzyl - 6- (1- br ono- 2- et hyl - propyl ) - 3- met hyl - 5H i soxa
zol o[ 5, 4-d] pyrimdin-4 15 one was obtained as a yell ow
gum mz: 376, 378 (MH), IH NMR (DVBO-d6): 0.55 (d,
3H), 1.02 (d, 3H),.2.48 (m 4 4.75 (d, 1H), 560

20 [ 1u\ o 2 W~ i B Yo /m l:l_l\ METHO
SM

] L), D) ALY T T
Mﬁﬂ‘gd# 'Fr@‘?mq"&m?}'geconpounds wer e synt hediméd
according to Method 44: Method # Conpound [Name nf z SM
44a 6-(1-Brono-2-nethyl -propyl)-5-(4-fl uorfo-benzyl) - 3-

Q

Acylatin

-]

agent

48894, 39¢34E1-IB®B-Fluoro-benzyl)-3-methyl-4-oxo-4,5- | 606 Method
met hyl - gH-I soxazol 0[ 5, 4- d] pyri m di n- 4- one 43a 44b

ggg 1- E’I) Hydze- W@i‘%ﬂ?io-[ﬁrﬂdﬁ?}’l)‘m@lé‘é stl-&or o- be Ngfn&i’bf))- 347b
nmet hyl ] gﬂl—el-l s%?(%?’o gt glefy(]:]]bgrf/zﬂyr% admn ]4 one |(MH) |43b WO

2006/ 0 L_Bﬁ@&l}lqﬁfb@z&ﬁﬁl/teﬂ&&@l esteB3- METHOD 45

a /1 2 t-hal IV 5. h
& 2P Y, prnpy e_n_7\l| 2. et h\l|

zoI of5 4 dl pyrim d| n 4 one A suspension of
MEEI‘P 6- (1- braono- 2- et hyl - propyl ) - 3- net hyl - 5H i soxa
TP?% d] pyri m di n-4-one (nethod 44) (100 ngy, 0:266

Clnrah putificatiod of Gl {3nf {25 d8-HIBkoDerpy])-0-BEVINRbYo-415-dify BNE
A at 6Cfor IhV\aterb(S m) vvas

4-methyl-
benzoyl

chloride

iLsoxa

ap | Ulv

ial prapyl}-carbamic

‘ac1d><te12%ul’dl)estefrhe conbl ned or gani c phasesvvere vvashed Wi th
brine (10 m ), dried, <concentrated to obtain

+ 6- (Thedeolleiping cnm@phgmd Wasapiyta)lly&j)uhﬁﬂd vl saBmenmbimer ad H—)I (3([[<1a(5-benzyl 3-

Lk s JhRN L o Mt v purLH ed B 10

, propiyﬂ)} &irbeflic afﬂdztert-%ﬁgfl %NH"‘ acthbd\M3. CH}@(B‘uﬁ@:amQI eﬁagly sulted in 99%
0,95 (d, 3H), m 1H), 10 2.45 (s, Nl
pun’(ydofthqf[i)) engntg@nqrd 111) 5.42 (d, 1H), 7.12-7.30 (m
! |I\ \JUII’JUI\JndS r\l‘f\ -
siﬁygnq re@frﬂg?f‘ﬁﬁé‘fn&l ng td %l‘md 350l ViRt hod 4 (Ebhpantigmer | SM
# Nane |mz SM 45a : T iti
B6=(1Azido-2-npt hyl - pr oy vly\p 5-(44 fC(I)ILIJl%))?Sol lglénzvl fen§’-°'r}é Iﬁe
49yl - 357 Ve{{okf- ~(3-Fluoro- Chiralpak | 80% hexane 7.4 min Method
benzyl)-3-methyl-4-oxo- | AD 20% 48b
A 4,5-dihydro- isopropanol
1soxazolo[5,4- 0.1%
d]pyrimidin-6-y1}-2-- diethylamine .
methyl-propyl}-(4-
methyl-benzoyl)-amino]-
propyl}-carbamic acid
tert-butyl ester

10
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5H i soxazol o[ 5, 4-d] pyri m di n-4-one (M+) 44a 45b
6- ( 1- Azi do- 2- net hyl - propyl ) - 5- (3-fl uor o- benzyl ) - 3-neth

wQ@ keo6BHWa28vet hod 5H i soxazol o[ 5, 4-d] pyri m di n- B€DG82005/003207
(MH) 44b 15 METHOD 46
6- (1- Am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i soxa
zol 0l5 4 d]pyrimdin 4 one A mxture of
6- (1- azi do- 2- et hyl - propyl ) - 5- benzyl - 3- et hyl - 5H i soxa
zol o[ 5, 4- d] pyrimdin-4-one (nethod 45) (40 ng, 1. 118
mmol ), triphenyl phosphi ne (62Jﬁq 0.237 mml ) and
water (4 1) in THE was stirread 'at 60C for 5 hours.

Mﬁiﬁé&%&amum of water (30 |) was 20 added to the
and stirred at 60C for another 10 hours. The
N-(¥ @b o s/e)- ML 5%2{;{ Pideliyed. o:QUl 5. é}ﬂ@é@&ggzo%ﬁqlugﬂwnmldmﬁ-

was puritired by TSCO (ETUAC T nhexan
ﬂMﬁXﬂg‘r_@flT -4-methyl-benzamide hydrogen chlor1de

R RTINS R I ST o S
y)-P-fhefly 1%&%%&&1&@%%@@}@%%&@%@ c%ﬁ;zaﬁgg a(g’ih')teré %H?y‘? ester (method
48) %) g‘@cé d.! mep)) ig 338 qfch, M1 mE;h@&n@ dyas,]s’&hrsad @t 12bmaAecrhperature for 2hr.

el RO T S200S OO0 B
vac%ggqmmgnﬁl@-pl}/@mpﬂ 650 Eos e ap&w!s N8 HxMlo[5,4-d]

pyrigudin=-6ap)-Romethiiepiopy ] grmpthly)-béazaridd way chthieed 3d the BiGtsth. Yield was

0. 0416%835’% é;'\%tégé’gwmﬁ%&hﬁﬁxﬁyé 'xg)]op%;ﬂ)ﬁsg)i-ggébﬁg?d 3H), 0.94 (d,

3H); fh@@fhorfq)erlzaol(}n ?&%ﬁ Y (1n, B3 2”@@031{%& 58 (5, 3H), 2.70.Gg. 1H), 3.37 (m,

5H-i Soxazol 0‘5; pyrim di n-4-one
2H)457113(0} 3H)15.65 (B Rys 98 (dehyT. 2&*703&3(414 9H) 7.63 (br, 3H).
5- di hydr o-i soxazol o[ 5 4-d] pyri nm di n-6-y1) - 2- net hyl -
propyl am nol - propyl carbamc acid tert-butyl ester A

METHBODS 8§02/
am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H i soxa

zo|(fét[3 §01kpw1§$ BYPoHIdg |W¢rqssaﬁ1@esmétamdmsyo Methadi0:0. 064

MR a‘f&“‘#é“ﬁéﬁﬁg‘fpmyrbf ) LTHWD'(':M( gumu) e Tz [sM
50a4AM5 We-(STARESGhrb@y1)- ¢ Af5- g@?ﬁbrb%egaggl?%rgétﬂ 194- BB | Method

sodi um tri acet oxybor ohydr i d 2eq) ,
acet i cf aorHSwineratdsazola5,4-d]pyrimidin-6-y1]- 2-methyl- (MH*) 48a

propyl}-4-methyl-benzamide hydrogen. chloride

50b (+) N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3- 506 Method
' methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-y1]- | (MH") | 49 .
2-methyl-propyl}-4- methyl-benzarmde hydrogen chloride

Example F-3

METHODS 51 and 51a

The following compounds were chirally purified in séme manner as (+) (3—[['1 -(5-benzyl-
3-methyl-4-ox0-4,5- dihydro-isothiazolo[S 4-d]pyrimidin-6-y1)-propyl]-(4-methyl-benzoyl)-
amino]-propyl)-carbamic acid tert—butyl ester (method 12). Chiral purification generally resulted
in 99% purity of the (+) enantiomer.
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the m xture.
tenperature for

wo booelats2a 2p cartri dge,

the crude m xture was purified by 1SCO (elute:
- hexane = 30% -
{3-[1-(5-benzyl

60% to
- 3- et hyl

The m xture was stirred at
1 day. The m xture was filtered

room

the filtrate was conceC/GaR@d/003207

give 18 ng (60% of
- 4- oxo-

Et OAc

4, 5-di hydr o-i soxazol o[ 5, 4-d] pyri m di n-6-yl)-2-nethyl -p

ropyl am no] - propyl }-carbam c acid tert 15 butyl ester

as a white. solid. in/z: 470 ( ), "H NMR (DVBO d6) :

0.65.(d, 3H), 0.80 (d, 3H), ™°0 (m 2H), 1.25 (s,

ab) 1 22 (d_1H) 1 .70-1 90 (m 2H) 2 18 ( 1H)

Methad (@Qmab&nd Nang (m Z(El)LunBl 48 S(odlven]:l—b 5 @9 Kdhntiomer | SM
1H) 5.51 (d, 1H), 6.55.{ 12- m, 5H). .
# METHADS 47a-b 20 The folll ﬁW ‘g ccrﬂ?&ma’él%r retention time
51Syntn _ To 00 7 ard

ST @ @%@g& gfoﬁb?l) Otk 4 60oVRELARSs ) FOTHRY Method
1-[5- (M-[Fl(ﬁrd»ﬁmzyﬂ)émnyﬂhyl-s ABt hyl - 4-49%0- 4, 5- di hydr o- 488 50

Met h . ,
i soxgz‘b%‘fészld‘hﬁf?rl mi din- 6- ylI ] - 2-FRPEPRACDr opy! ani no} -

(M) {466kazolo Eﬁp_pyl) cardani c aci d ¢ gyt - butyl ester WD
2006/|018628 PCT/ GB2005/ 003207 -85 Met hod # [Conpound

Name |rd]pyrSmidiayl)-2- diethylamine

3-{1 1) - 3- met yl - 4- 4,15 di hydr o-
2-88{ N,El{'l%gglsprog%&i é]l. ZIB?tgg)lzy ) - met ny 0XO- i hydro
[ 5, 4-|dJepyarhi@i di n- 6-yl ] - 2-met hyl - gropyl amino } - (M) -

46b |propyl)-carbamc aqgid tert-hutyl ester |METHOD 48
f 3- 1K | - 3- rrethyl-4 oxoé

gy | oS By ) — 2 ety
Slgpr opy(l W(’Axmﬁ% E}’i%p@énz }fjfll (ﬁd@%%{)is} Lfapn s . | Method
aci d (tneu{tl-[buytisfluogst er 5 |ABol uti ¢r00f , 50a
{3-[1i-(5-benzyl - 3- met hyl|- 4- oxo- 4,/5- di hydr o-i|soxazol o[ 5
" 4- d]| PPRTHR-dfhety1-4-oxo- isopropanol

yl) -2 ropyl am naq] - pr opyl §c@y bam c dci d
tert-bﬁngsotoer (met hod 47) (10( Ola}, 0.213 | nmmol ) in

DCM (|4soda}olokbsd-addedp- t al uoyl chl| didtikdarhieny, 0. 426
mol )| fol l owed b trlethylam'ne (65 nmg, 0.6% 39
nunol )C{]pYFHEI Qﬂ@r?e stirred at 30-40C fdr 2 days.
The mMipdi 1eproﬁ\ﬁ§_4then d| luted with DCM washed wi th
sat urjat ed sodi‘'um bi carbgnate aq. |The organi q phase 10
was crnil@hhfl-lidnmrmded, and concentfnated. The drude oil

was plﬁlfl | SCO (sal vent: EfOAc - hexarne) to give
{3-} | - 3-nmet hyl - 4- oxo- 4, 5- di hydr o-|i soxazol o
o, 4-d| pyrirmdin-6-yl)-2-

METHOD 52
3-Amino-2- thloformyl but-2- eno1c acid ethyl ester

To an ice cold solution of phosphoryl chloride (20 mL, 220 mmol) anhydrous DMF (60

mL) was added dropwise and the resulting solution was added dropwise during 30 min to a
stirred solution of the ethyl crotona;ce (25.83 g, 200 mmol) in anhydrous THF (400 mL) with the |
temperature maintained at 0 °C. The resulting mixture was allowed to warm to room temperature
and stirred overnight and then for 4 h at 30 °C; it was then allowed to stand overnight in a
refrigerator. Addition of ether (200 mL) resulted in a yellow oil from which the ether layer was
decanted. The resulting oil was washed several times with ether until the ether layer became

clear. The oily product was dissolved in DCM (800 mL) and was vigorously shaken with aqueous
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met hyl - propyl ] - (4- net hyl - benzoyl ) - am no] - propyl } - car ba

mc acid tert-butyl ester as white solid (115ng,
w@2881862®! ) . n7/z: 588 (MH). 15 METHODS 48a-RCTE82005/003207

fol |l owi ng conpounds were synthesized according to

Met hod 48: Met hod # Conpound Nane nfz SM Acyl ati ng

agent 48a

{3-[{1-[5-(4-Fl uoro-benzyl) - 3-net hyl - 4- oxo-4, 5- 606

Met hod 4- net hyl _

di hydr o-i soxazol o[ 5, 4-d] pyrimgj n-6-yl]-2- (M{) 47a

benzoyl nethyl-propyl} -(4-nmethyl-benzoyl)-ainino] -

chl orj de -carbamc acid tert-butyl ester WO
SOd%%gY%%%‘z‘gﬁ%&&?% The prenmapm s ecraraskpobhe aqueous layer

was?!gﬂrﬁi{ t'jf_fi I%C o ug: Eﬂtgcéor@gﬁg %I‘U%gl{a r%e;)iers were w%h%d withgvater (600 mL),

bnnw(ﬂm)mh), dreatdr(Nast4) and concentrated to get orange crystals. The thus obtained

prof a5 iR Byl e mois e pranar Appials (25 6 g, 74%)
'H 1@1&%}@%0@49 CLS*IOM?} gcﬂfﬂo%ﬂsaﬂ 4b Kgl A ¥l8398L,8%), 10.97 (s, 11D,

iral purification _
13.933(s] TH). [ 5- ( 3- Fl uor o- benzyl ) - 3- nethyl-4-oxo54 5-di hydro
i soxazol o [5, 4-dl pyrim din-6-vll-2-nethyl-propyl }
- (4- et hyl - benzoyl )-am nol - propy} carbamc 5 acid
naqungDQgtyl ester The foll owi ng conmpound was chirally
2 uri |ed in jane nanner as (+) (3-[[1-(5-Dbenzyl-3-

‘ ' (A- et | )
L B P ST RS s,
147 1@)101) Ghéthadol rqwo iy, aﬁas@ﬁd@@ﬁed}@érb%erb@&%hé £44 | {3@ 398 97%, 149 mmol) in

urity of the (+) enantloner Conpound
ethap i @ﬁ% mlo|dyemivisg wythsting Wmeem S?mpeafatu;qg Aftsp ﬁm@mplemn of the

addlglg ﬂe%ﬁ Emigl%turg W(aﬁlé?%tl%d Lt{75]° é 150r (2)h a er Whlch tgg M§ sl?owed the

exane
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 (NaySOy) and concentrated to get the pure product as light brown oil. Yield
23.5 g (93%). "H NMR (300 MHz) & : 1.40 (t, 3H), 2.73 (s, 3H), 5.07 (t, 1H), 4.36 (q, 2H), 9.24
(5, 1H). ’

METHOD 54

3-Methyl-isothiazole-4-carboxvlic acid

To a solution of 3-methyljisothiazole—4-carboxylic acid ethyl ester (method 53) (23;3 g,
136 mmol) in THF (200 mL) aqueous NaOH (6.5 g, 162 mmol, in 100 ml of water) was added
and the nﬁxture was stirred at room temperature for 16 h. The TLC of the reaction mixture |
showed the complete disappearance of the starting material. The reaction mixture was cooled in
an ice bath and acidified to pH 5 using 6M HCI and the resultant mixture was extracted With
ether (3x100 mL). The ether layers were combined, washed with water (100 mL), brine (100
mL), dried (Na;SO4) and concentrated to about 10 mL. Addition of hexanes to the above mixture

resulted in the precipitation of the product which was filtered off, washed with hexanes and dried
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benzyl ) - 3- met hyl - 4- oxo- AD 20% 48b 4, 5-di hydr o-
i sopropanol isoxazolo[5,4- 0.1% d]pyrimdin-6-yl]-2
wale@blydeasn ne et hyl -propyl } -(4 PCT/GB2005/003207
nmet hyl - benzoyl ) - am no] - propyl }-carbamc acid
tert-butyl ester 10 WO 2006/ 018628 PCT/ GB2005/ 003207
-87- METHOD 50
N- (3- Am no- propyl ) - N[ 1-(5-benzyl - 3- et hyl - 4- oxo-4
5-di hydr o-i soxazol 015 4-dl pyri m di n- 6-
yI)-2-nethyI-propyl]-4-nethy|-%enzanide hydr ogen
chl oride A solution of
{3-[[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- dlhydro i soxazol of
to pﬁ)vildect}ippuﬁemroﬂuq:t 6s a Bin powder. Yield 15.3 g (79%). "H NMR (300 MHz) & 2.39 (s,
hyl - propyl ] - (4- nethyl-benzoyl) am no] - propyl }
‘ﬁﬂygg§§%ﬂﬁé acid tert-butyl ester (nethod 48) (0.058g,
0.1 mol) in 3.mM of 4 MHO in dioxane was stirred at
roomtenperature for 2hr. The solvent was distilled
D@Eﬂﬁﬂlﬁiﬁyacuo the residue was dried at 4050C for
M | No- propyl ) -N-|
‘ UaARiVa Hydr o- i soxazol o[ 5, 4-d
1 Tovd gormbnrbf@-mleﬂayﬂrsaﬁﬁéyme-wc@mk}lﬁacﬁ@Sxﬁafdlod)gfgzamg%e 103 mmol)
-was obtained as the HO salt. Yiel

in aglggegus trByOH §HG mEd-jriethyliappine (19d0e. A4 mrmglowas m&dﬁﬂpwed by the

drop1 1?38 : c(dgu (H)(d n;lﬁ%?%ﬁ)’hggjhgrﬁ g&r(dse ?(2%8% ?@)A&mggpl)( %n;d tg%é’sn?tmg mixture was

heat2d #0reflox o¥dhighBafler)whidlinthe 1) shcﬁwel“ﬂthé domplele, diSapPdarbiite of the starting
90 (d, 1H), 7.23-7.39 (m 9H), 7.63 (br, 3H).
matwgzr%se%@nan%mmés FRALPD G TOgMCEpETaHIS angbpeured into ice cold water

(5 O(ﬁhﬁbﬁ%mﬁﬁzaﬁgﬁﬂmﬁg%gf a8 et 1T R it (3 xYBb prﬁ_,cj dhd Y RAka organic
layeld- & Avishat with patl) NAHC 05 [ BX(@LJ, | buime ¢ (emEy byd Gricte@ay$0,).

Congaptasios “ﬁﬁﬁfﬁg@a solutiqmprovisied the el Prodieh whigh yiag potifiet by column
chroyﬁato&r%ﬂy 438t the paRWroduct 4s NBLIBbwheRZHH. d8e1A g 1O987%). 'H NMR

lorid
(300 MHZ)ES 153 (s, 9H), 2.40 (s, 3H), 6.50 (s, 1H), 8.66 (s, 1H).

METHOD 56

4-tert-Butoxycarbonylamino-3 -methvl—isothiazole-S—carboxvlic, acid

To a solution of (3-methyl-isothiazol-4-yl)-carbamic acid tert-butyl ester (method 55)

(21.4 g, 100 mmol) in anhydrous THF (200 mL) at -78 °C, LDA (139 mL, 1.8 M solution, 250

mmol) was added dropwise over'a period of 1 h. The reaction mixture was stirred at that
temperature for a further 3 h after which powdered dry ice was added and the reaction slowly
allowed to warm to room temperature overnight. The reaction mixture was quenched by adding
saturated NH4Cl solution and extracted with ether (3x100 mL) and the combined ether layers
were back extracted with satd. NaHCO; (3x100 mL). The aqueous layers were combined and
acidified to pH 5 using 6M HCI and extracted ‘with ether (4x100 mL). The combined ether layers .
were dried (Na;COs) and concentrated to give the pure acid as an off white powder. Yield 11 g |
(39%). 'TH NMR (300 MHz) & 1.47 (s, 9H), 2.44 (s, 3H), 8.53 (bs, 1H), 9.68 (bs, 1H).
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50b (+)

N-(SSAm' no- propyl )-N-{1-[5-(3-fl uoro-benzyl)-3- 506
WOV/RG06/0 18628 PCT/GB2005/003207

nmet hyl - 4- oxo- 4, 5- di hydr o-i soxazol o[ 5, 4-d] pyri m di n-6-y

[1- (MH) 49. 2-nmethyl -propyl }-4-nmethyl -benzam de

hydr ogen chl ori de Exanple F-3 NMETHODS 51 and 51a The

foll owi ng conpounds were chirally purified in sane

manner as (+) (3-[[1-(5-benzyl- 3

- met hyl - 4- oxo- 4, 5- di hydr o- |sotJ1| azol o

[5, 4-d] pyrlmd|n 6-yl) - propyl] (4- et hyl - benzoyl ) 20

88] propyl)-carbamc acid tert-butyl ester (nethod
m@—é& ral purification generally resulted in 99%
4-A9ﬁhﬁd-§sfné%ﬁyﬁlb&h{afale-%ﬂ@%é% acid/\O 2006/ 018628
CT7GB2005/ 003207  -88 wethod Conpound Nane Col um

SolwrttBl(ta;ycﬁmylamm 3ShethyA-ythinzolerPeabbiydiv acid (method 56) (11 g,

r et /5 nt i gﬁsag Vggng%Q m aoﬁﬁb fﬁg?gghéﬁl%ﬁ%%%ol) and the

resuﬁfﬁg“s@?’@t%@ wif-s8%ed 4 Rof ﬂ%ﬁfﬁ@l‘%ﬁurb 99 nlq{e TILE MR Be complete
1% d] pyri m di n-6-yl)-2- diethyl am ne

dlsanmahayice pf qutmb aed hife Ibeq’cmrwawonamarrddanmhc Btidug whs triturated

Wl%%(ﬁ‘oa& t EXtE%l h¥(ﬂ}81?18r1 %%lﬁ%;j% @%&E efsf and wanfled with ether and
driel mwgmlvide?eh@pﬂohu&méa%ﬁt bioSRIRRACY iet, H2 @(W@%f HONR (300 MHz,

i soxazolo [5,4- diethylamne d]pyrimdin
DMaetdsy b 2p y?rf}l)» 8851k, 3Y)- benzam de

METHOD 58
3-Methyl-5-propyl-isothiazolo[4.5-d][1.3loxazin-7-one

To a solution of 4-amino-3-methyl-isothiazple-S-carboxylic acid (method 57) (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 ox}ernight. Chloroform (200 mL) Was added to the reaction mixture followed by 2M
HCI (200 mL) and the mixture was stirred. The chloroform layer was further washed with 2M
HCl (100 mL), water (100 mL), brine (100 mL) and concentrated. Column purification of the
thus obtained crude product provided the pure product as light brown solid. Yield 2 g (64%); 'H
NMR (300 MHz) 5 1.03 (t, 3H), 1.80-1.92 (m, 2H_), 2.65 (s, 3H), 2.76 (t, 2H).

METHOD 59
6-Benzyl-3-methyl-5-propyl-6H-isothiazolo[4.5-d]pyrimidin-7-one . A
3-Methyl-S—propyl-isothiaiolo[4,5—d].[1,3]oxazin-7—one (method 58) (200 mg, 1.02 mmol)

was taken in a 10 mL microwavable pyrex tube and benzyl amine (1 g, 9.34 mmol) was added to
it. The resulting mixture was héated in a microwave synthesizer (CEM’S Dispovefer) at200 °C
for 20 min. The MS of the reaction mixture showed the cdmplete. disappearance of the starting
material and the presence of the product peak at 286 (MH"). The reaction mixture was diluted
with IN HCI (10 mL) and extracted with EtOAc (2x30 mL). The combined EtOAc layers were

-washed with water, brine, dried and concentrated. The thus obtained crude product was purified
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Exanple F-2 METHOD 52

3- Am no- 2-t hi of ornyl -but-2-enoic acid ethyl ester To
w@roosoeseel d sol uti on of phosphoryl chloride (POT/GB2005/003207

220 nunol), anhydrous DVF (60 5 nL) was added

dropwi se and the resulting solution was added dropw se

during 30 mn to a stirred solution of the ethyl

crotonate (25.83 g, 200 mol ) in anhydrous THE (400

m.) with the tenperature maintained at 0 C. The

resulting m xture was all owed %o warmto room

tenperature and stirred over A1 ght and then for 4 h at

30 C it was*then allowed to stand overnight in a. |
by Cioletfm c@mraat@graph\ﬂm isplote the peretpepdyce8pa white selidifield 208 nag (71%). H

vt 5 0P 1L 6 B 0, oG 1R 2 i PR B 1 s 21, 7.00-

7.1948L b theg.eBbem, b k%r becanme clear. The oily product
was di'ssol ved 'in (800 nmL) and was vigorously

shaken w th aqueous WO 2006/ 018628 PCT/ GB2005/ 003207

- 4 i um hydrogen sulfide (2M 500 nL). The organic
Mer e -

s separated and the aqueous |ayer washed with
6-BdagM-§ 1 08rdthd-prophB-L-ARtHyNMEE- @b aRL[4.8YRHEiMRILE7\Was hed

wth water (600 niL) prine (400 nL), dried (Na2SH4)

and O@m@béwmoéﬁévnnd -Jeethyl-arigeryra/Ziwtiyazoipld. St @lpgrimidin-7-one

I t i
(ned3y Sof120s o, Qi ihantHnl shA MR B oo SHRT BRI fic 10 L a
100 (Ej d‘ﬂ\éﬁlt(o%gﬁ‘ ggé‘ﬁr))nﬁne 0.32 g,tl 46311%,01)Zn Eaet(cSam(BGﬂD mI4) \285 added
bs

droproESPriébe sttﬁr%ﬁ@rm%mﬁ aééﬂdémay e%%rﬂbwlekuaém f@@ﬁwcted
comgl_%gag gfgﬁ& o#'s‘%lf %F&E 193t1§n£%\66|r g paeéllo of 3 e’lg%e erreactlon mixture was
cool¢drefidrable &Rliti¢r2dndhg TLC](éPuemﬂ'ﬂ% Ht@Aetih heodne@&ﬁﬂ I\rﬂi)showed the

s added in | or c a 77% 14
compfit PR AR SOEHT b6 a Le T nclon kg e poured
ice WAGMBHAYREEB Witk EtOALYS X Bent 93RY eld &Farﬁd‘: laty&% were combmed and
addition the reaction m xture was ed af Cfor 2

wasledavitle2%aseidizim thicsuNgeshiwied (3 Qw@lL),c\WplI @0anl), brme (50 mL) and dried

NSO SRERERE%p Pl st Feb ek YRR S tond S § ¥R enough tobe
usedQBm%r&@(ltnit%@‘iﬂfeld)ZBOV&ﬁg (9Bsh1éd NWIRh(300 MH&)N@W gtohHg 1000-2.54 (m,

d once with water (400 nmL) drie
2H),(2N) @03, drfd (¢.0dDehOb 4d.cldi) 6.2§4¢, Hlli)e7 b7 d o g 7.3&7.39 (m, 3H).
l'ight brown oil. Yield 23.5 9 (93%. 'H NWVR (300 Mz)
8 : 1.40 (t, 3H), 2.73 (s, 3H), 5.07 (t, 1H, 4.36 (q,

- MERHOD 8124

N-(3 —Ainino-prdpvl)—N-[l -(6-benzyl-3 -methvl—7-oxo-6,7—dihvdro-isothiaquo f4,5-d]pvrimidin—5-

y_l)-prdpyl] -4-methvl-benzamide hydrogen chloride

To a solution of 6-benzyl-5-(1-bromo-propyl)-3-methyl-6 H-isothiazolo[4,5-d]pyrimidin-
7-one (method 60) (260 mg, 0.70 mmol)yilvl anhydrous DMF (10 mL), ethyl diisopropylamine
(387 mg, 3 mmol) and N-(3-aminopropyl)carbamic acid zert-butyl ester (174 mg, 1 mmol) were
added at room temperature and the mixture was stirred at room temperature for 1 h after which
the MS analysis éhowed the complete disappearance, of the starting bromide and only the product
peak at 472 (MH") was observed. The reaction mixture was diluted with water (100 mL) and
extracted with EtOAc (3x60 mL). The combined organic extracts were dried and concentrated to

get the crude amine which was dissolved in chloroform (40 mL) and diisopropylethylamine (387
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(s, 1H). 20 METHOD 54

3-Met hyl -i sot hi azol e-4-carboxylic acid To a sol ution
wo@toogomsehyl - i sot hi azol e-4-carboxylic acid et hpCT/682@15/003207

(method 53) (23.3 g, 136 mml) in THE (200 ni)

aqueous NaOH (6.5 g, 162 nmmol, in 100 m of water) was

added and the m xture was stirred at roomtenperature

for 16 h. The TLC of the reaction m xture 25 showed

the conpl ete di sappearance of the starting material.

The reaction mxture was cooleghin an ice bath and

acidified to pH 5 using 6M HCO "and the resultant

nj xt ur.e ted. with ther (3x100Q i)
mgci Rgfol) %{%?d&eaé%“g %Edﬂ%rlﬁ% das Redheis o0 16 Tﬁa&h@ rstn(r@LCbbot solution p-
tolu@y? chl&‘id 54 11%9 1 Rgijg%) if 51'1181?)% gnes %? ﬁc?d%ﬁ%‘?l\ﬁ‘,ﬁ%%é gnd the mixture

oaout Ion O

- wasmeRluxadefor itkhtalftblevsi'h]ch theneShe viep iteadangleto iisapgeapdred d€ the amine and

TR TR T R .
Y,
pm% Q/aggo W)ﬁ@olﬁxnh%ﬂro?@é’@%éghy ’Jo%djat% %hez;ﬁg_‘& Qg%ﬁ&sﬂggt (80 mg,

20% 0y alll/émhybmnsdﬂ) Mfatsz‘Waﬂt-rgdtgd with BMHE ac i d-diexdnel§1@ yil) for 30 min.
a_sol

TS Eog T BeRinted B Mo sy msrgor endibe esidhsompstissaved in water anc
freeé&én@d ©,gelhd pﬁ’@br)oduﬂ%s @Wﬁrﬂiﬁﬁl doliBUH 14 @g qug'q-lk% overall from

triethyl amne (10.5 104 mmol’) was adde

bromide). ez 400 O 3 HaHMR (34 MHzA DOl 160D 1500 §'5 (tam)je 36-1.50 (m,

51 280 oA TR, 5205, SR PR L 6, M g 20,260

3H)} he2conmihe Rendi sappaananse (8 11N 34 &, tlH‘j‘% 387, 34r%m, 9H), 7.68 (bs,
material. The reaction mixture was cooled to roo
H)terrperature and poured into ice cold water (500 ni).
The aqueous | ayer was extracted with ether (3x1 00 nlL)
and the conbined organic |ayers were washed with
MEQ‘H@Q 6BaHCO3 (100 nL), brine (100 nL) and dried

) oncent ratl on of t he et her sol ution
Chi ,L .,n £ (3 Nré3s AminenpEe DYN A - nmqu-meﬂwl-ﬁx-pxo 6.7-dihydro-

isotGEL IO 5.6 AR AGLARDYEh 0. ABT A %e%]ﬁdgr oduct as

[Tght brown crystars. Yrera Z2I7% . "H NWR 15
( 30be Wiqmﬁg tomBorsl wad-dhirally @ﬁrlﬁsd uﬁdd)ne 1Bard@r &s(+) IH[[1-(5-benzyl-3-

e A s SRR gl ot R Ao bl Bt bapzoyl)-amino}-

propyl)-carbamic acid tert-butyl ester (method 12). Chiral purification generally resulted in 99%

purity of the (+) enantiomer.

Method | Compound Name Column | Solvent (+) Enantiomer | SM

# Type composition | retention time
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To a solution of ()-methyl-isothiazol-4-yl)-carbamc
acid tert-butyl ester (nmethod 55) 20 (21.4 g, 100
wornwbp186e8 anhydr ous THE (200 nli) at-78 C, LDA PABEGBRG05/003207

1.8 Msolution, 250 innol) was added dropw se over a
period of 1 h. The reaction mxture was stirred at
that tenperature for a further 3 h "after which
‘powdered dry ice was added and the reaction slowy
allowed to warmto roomtenperature overnight. The
reacti on m xture was quenched by adding saturated
NH4C sol ution and extracted Wth et her (3x100 nL) and
the conbined ether |ayers 25 were back extracted with
Mahodl.| ClaxhipaiBnd Bxi@0 nl).Calhmnagueduent! ayer s(+\)®nantmmer SM
conbijned and acidified.to pH 5 using,6M HO and
# extrdcted with ether (4x rrL) COPRROSHI | |iseriondime

62't ﬁgegﬁ(JrZ}We(zeféﬂlgs gn( 'S'?]f ‘C\Emfatl N e'}“ﬁ%& S ’7%%1119' Ve | Method

I eI d 11
(39% prolbyl}\NF{lé(fEQ&nM']Z) AD1. 47 (31)%9H) 2.laa (s 3H), |61
8.53 H%S 9.68 (b, 1H). VIO 2006/ 018628
PCT/ ca@z@@t@yb 302876 7- 91- NVETHOD [5fopropanol

4- Am|NpK thazol e- 5- ¢ xylic dcid

4-terlt toxycarzb ﬁglsgm no- 3- rre%?? i sot hifazol e-5-carb
oxyl i ainmrdldQM“étyh)ed 56) (11 g, diSthmmiir)e was di ssol ved
in 50 L cﬁ 4 I%al ution of HO [in 1, 4-di oqane (200
mol )| PARRY I AdRsYlesul tijng sol utfion was stilrred at room
t enparhedggever ni ght. |[The TLC [showed the |conpl ete

di sagpearance of the stiarting dcid. The regacti on was
concgriixampld Gahd t he residue was trituratdd with

lo PR - HE S S P~ S Ll oo dao o1 + 3 o
CLTITH artu CIrC 'Jl CUl 'Jl |9 l CUu ||yU| UUCTTI Ul LA A3 Aar v’ de

filtered off and washed with ether and dried to ‘
AltePh @V SrdeBuRE 85l PEdpaPe cd thinS M rtiioGhkePAYEr . Yield 8.2

0 . : .30 (s, 3H),
8. 85 (bs 3H). 10 METHOD 58
ME%%#_@QE -5-pr opyl -isothiazolo [4,5-dl [I
zi n-7-one To a sol ution of
2- (1%tnmm@maha@%hﬁiatdn%ﬁ]ﬁlhleqaleérﬁatﬁreqﬂb@ame)I c acid (rret hod
yridine (20 nL) at 0 C

. 57 2.91
' leréi‘(ﬁﬂm @ﬁgwagéta@ @& Iu%% @ﬁl)omabuwwp (%) o7 empB ang gbwal acetic
gl{/\égl T
ac1dg?5 {n}ﬁwr W %a} {iﬁho égé)ﬁ (lﬁ)g)e%tr}rl] %Sn%aé,ﬁg r‘lijﬂrog&ger dand a Vigreux -

coluatni (20 &d iveinrtogbf whﬁhlaahstﬂmmn (:&Qﬁn%r)wa&lqﬁaoad dEt rfeaction mixture was
<¥ ({ﬁECtIO xturefo S"é 2M 200 L) and
heatgq, and gthyl alco! ganite iilé‘a ﬁcprgpq;gt&:erﬁf t 9&&10%m1xture was about

85-o0wict m&{er M@%.,%é En%&amre of the reaction mixture reached 140 °C. Then the

reaction was concentrated in-a rotary evaporator to remove the low-boiling materials and the

residue was stirred with isopropyl alcohol (1 I).and cooled in an ice bath. The crystallized product

 was filtered off washed with isopropyl alcohol (200 ml), hexanes (600 ml)and dried at 50 °C in a

vacuum oven overnight to yield 2-(1-ethoxy-ethylidene)-malononitrile (974 g, 94%) as a golden

yellow solid [mp 92. °C (1it.90-92 °C, MCCall. M. A. J. Org. Chem. 1962, 27, 2433-2439.)].

METHOD 2

(2E)-2-Cyano-3-ethoxybut-2-enethioamide (alternatlve procedure)

2-(1-Ethoxy-ethylidene)-malononitrile (method 1) (300 g, 2.2 mol) was dissolved in
anhydrous benzene (3.1 1, slight warming required) and 20 ml of triethylamine was added. The
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Ha (100 nmL), water (100 nL), brine (100 nL) and
concentrated. Colum purification of the thus

wo@bidoalomsse8 cr ude product provided the pure prodRCT/GB2005/003207
light brown solid. Yield 2 g (64%. 1H 20 NWR (300
MHz) 6 1.03 .(t, 3H), 1.80-1.92 (m 2H), 2.65 (s, 3H),
2.76 (t, 2H). METHOD 59 :
6- Benzyl - 3- et hyl - 5- propyl - 6Hi sot hi azol o
[4,5-dl pyrimdin-7-one .
3- Met hyl - 5-propyl -i sot hi azol o[, 5-d] [ 1, 3] oxazi n-7-one
(method 58) (200 ng, 1.02 mol 25 was taken in a 10

mixﬂﬁ% r\%a(s: er;y%g a\éabl ¥ sﬁérr 5 lané #}ﬁcg'og%gw (E 2y | snliﬂ;gbne L 1S solu%dcf)n for 2 h and
a so'[lﬁ %ﬁ%d' 1Fhéh N %QWe@M{%&h@ F‘eractg&ﬁl}ﬁﬁmg LAY fliif r”I)he precipitated

C for 20 mn reacti on m xtur
SOll@ M@Wﬁ&telteﬁe@fﬁ ovaphest with dold dppeeac z@ﬁﬁemt)fandfdemd &t alvhcumm oven overnight

. mat er4.al d th f th t 28
o T sl R e Mt PR Sbp el S vt
(10 nm.) and extracted with Et QAc (2x30 nL). The

conmbi ned Et OAc | ayers were 30 washed with water,
METHQB 3 dri ed and .concentrated. The thus obtained crude

2 -5- Hin -%—%ﬂ%‘tli‘e&%%@ml Rg{t Q/%garg?c%l{l{ iogﬁ/r 203207

pgggﬂpl\/it C@&lé@svglié(i)@tla&pmedethiﬂaﬁh&k @xﬂﬂhdfg?l)( 330 80. 895101)'% dissolved in
™ gcpll)ltlolgoﬁagn@pmazrpﬁneﬂ@ng 7(9SL) g stlrrpd :@é)r t. pvgrl)g1glm Tlgrm;actlon mixture

WaS%Og%ﬁgry\%S gﬁﬁle%%ég%%%@@lggd frO{nh crc V@I—irl oIf)hto Bos \flde ?2E)-3-am1n0—

2- cy&n&btﬂ}Metlﬁbﬁmﬂe Z} 0ne g, IRY%) &Mrovvh @fysmfls 'H NMR (300 MHz, DMSO-dg) &

|- 3-met hyl -5- pr I-6H—|soth|azolo[45d]pyrlm
222570, 618 (Db 60y TbGR0 . G180 L oRebS: 1iad Socd um
acetate (0.5 g, 5 mnol) in acetic acid (10 nL) at
100 C, a solution of the bromne (0.232 g, 1.46 mmol)
MEINOBdetic acid (20 nm) was added 10 dropw se [The
next dr ap . of Bro d(yaaeld on]y aft r the previ ous

-Amnos3melivlisgth HBRPESEANG) t he .
- deqgl aosrtm%atsb&ﬂbn %Y?fE)Q% &ﬁidoozicyzfno%@t %Hetmgﬁl%hdee(ﬁ&g&o%) (111 g, 0.78

m xture was cool ed after the addition
mOlX ivrogthano] (4. Frvanedded dh@m@%()o shdf M odlydwedn plrexide over a period of

30 ek e FoRpTHe: b Beaddigt Eheelgl“{'st%?gva%@'eé dat o " Si S B atter which
the BX¢ @R&b&ﬂﬂl%&ﬁpfﬁh%%f {3 ré%c%gn e @Q&lc{nh g3 Q%ls Evaporated to 300 ml

| ayers were conbi ned and 15 washed w
ina tﬁarawhpca@t@r ggl enoleshin(@@0cerbyth. Weet @ystélﬁ@edmljoduchrwaséil’(eﬁﬁl off and

was i 55 Bt RE (RS0 200 At 13 S 3 e TOBQRAIE P provide -

‘amlrﬂ%-methyhsotluazole 4-carbonitrile (105.63 g, 96%) as a light yellow crystalline solid. 'H

NMR (300 MHz, DMSO-dg) § 2.24 (s, 3H), 8.00 (bs, 2H).

METHOD 24
N-(4-Cyano-3-methyl-isothiazol-5-y1)-3-methyl-butyramide (alternative procedure)

To a solution of 5-amino-3-methylisothiazole-4-carbonitrile (method 4) (105.6 g, 0.76
mol) in pyridine (250 ml) at 0 °C, isovaleryl chloride (100 g, 0.83 mol) in chloroform (300 ml)

- was added dropwise. After the completion of the addition the réaction mixture was allowed to

warm to r.t. and stirred overnight. The TLC and the MS showed the complete disappearance of
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used in the next step. Yield 260 ng (99% . 1H NWR (300

MHz) 5. 0.77 (t, 3H), 2.20-2.54 (m 2H), 2.70 (s,
w@khos/ome¥ (t, 1H), 4.95 (d, 1H), 6.25 (d, 1H)PCT/GB2005/003207

7.10-7.19 (m 2H), 7.30-7.39 (m 3H). 20 METHOD 61

N- ( 3- Am no- propel ) - N-[ 1- (6- benzyl - 3- net hyl - 7- oxo- 6, 7-d

i hydro-i sot hiazol o [4,5-dl pyrim din-5-

yl)-propyl]-4-methyl -benzam de hydrogen chloride To a

sol ution of

6- benzyl - 5- (1- br ono- propyl ) -3 get hyl - 6Hi sot hi azol o[ 4,

5-d] pyri mdin- 7one(msthodg (260 ng, 0.70 mml)

oo SR U LR AT S om0 2 s

watdr €200 Bt YN 1R300 511)7 4atiONaFCOY 200 ml’)eBﬁn@{i@@ Gnlfhnd @B over Na,SOs4.

tenperature and the m xture was stirred roon1
Con¢entrpBemolithe GHHYLs layhr pfovistedvibd eriide plodugiBviigiaivgs irgurated from

Do s R SRy R R BRER A aGvelt s Ry hd-s-v0 5 meti-
buty%fﬁ@é Yﬁ@ 7 d 8% )eAGhI RRwWRItX EHERIINRSoHH | "W EMH\’GO@ M’ﬂtz% 1.04 (d, 6H),
(10 and extracted with Et QAc (3x60 ni).
2. ISM(m,dd{bEéémddfékﬂﬁéds SHyep 87 s, dt)and concent r at ed.
~to 30 get the crude am ne which was dissolved in
chl orof orm (40 nL) and dii sopropyl et hyl am ne (387 WD
MERO0» 648628 PCT/ GB2005/ 003207 -93 m(;, 3 mmmol) was

added and the mi xture was heated to 60 C. To the )
3-Methy-»£3rmethy - dubiiy lapangy-isqthiazelo4-earbesyilig acidiamaidertalteqnative procedure)

T 301 A Y e o 9 0 it 2

(72 gBQmminblbum 3Rk atms dﬂsﬂa{}}ﬁ)em ancwasoddded drapmisel . ancof hydrooen
only the product peak at 590 ( . The reaction .
peromdﬁtaaﬂ% Gedfterciciap the terpeasyre Hdhe reggléormmprteguese 1948 °C. The

|
ol L ST SBABRDY B 08 inco
reactMSﬂ dﬂhe wetibf gdakiace whd dooddd iGde dnd cbn4idi @M@N@Mdﬁd&vﬂh cooling till
i ni_n. The di oxane .was evaporate in a_rot

the Hﬁ/@%‘? ARG HOR A UFS o @ (ehepaeeTRifdadpro dctvas \ﬁéﬁeiﬁd aalﬁdined in

. vacu @\%‘ﬁ t@%&ﬁetg Egregl‘?ﬁl?é Qf% %\L}g? E’?fri‘fgxtrarl;c : om\f’%ﬁgeg V\flgx%idl and

extrafbga@l witisyper ddivedviG4:80,0-tvitimol : DRBEId 650e8Bn€) an8 the &dmlifihed organic

ex'tra?i’ztt_%\’ger% vgagﬁ%ﬁlgcli &‘)@[er %9 qo}lm ), bia 1 e(6 %O% I‘?ﬁ; algcgcri]r’ggil &}a’zsgg)and concentratéd
The ?esﬂiﬁe Oh atrli%'fgtlon(z‘m@gE{(%Dﬁc/hé@les ?/@%ﬂg’vlﬂéd éﬂdd@tﬁ)nal 9 89g00f pure product.

Tota H)eld B8 ¢ 633%) BE)ethyVSTEaDch!l- h@ymhmmo) mthlazochcaﬂ10@1rboxyllc acid

amid}! (xéxx%\gﬁ%q?o Qfﬁégﬂyﬁ&y 822%% S0 HPaRd3 (& 21, 2.69 (s, 3H), 5.98 (s,

2H), 11.77 (bs, IH) '

METHOD 26
6-Isobutyl-3-methyl-5H-isothiazolo[5.4-d]pyrimidin-4-one (alternative procedure)

The 3-methyl-5-(3-methyl-butyrylamino)-isothiazole-4-carboxylic acid amide (method
25) (45.8 g, 190 mmol) was suspended in 700 ml of 30% NH; and then was heated to 140 °C for
Shin a pressure reactor. The mixture was poured into a 4 L beaker and cooled in an ice bath. To
the cold solution con HCI (560 ml) was added dropwise to pH 7.5 and a white precipitate was
formed. The preéipitated product was filtered off, washed with water (100 m]) and dried under
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i sot hi azol o[ 4
5-d] pyri mdin-5-yl)-propyl!l-4-nethyl -benzam de The
w0 odobovsersy compound was chirally purified i n SBEEGB2005/003207
manner as (+) (3-[[1-(5-benzyl-3-
nmet hyl - 4- oxo- 4, 5- di hydr a-i sot hi azol o
[5,4-d] pyriniidin-6-yl)-propyl]-(4-nmethyl-benzoyl)-am
no] - propyl)-carbamc acid tert-butyl ester (nethod
12). Chiral purification generally resulted in 99% 20
purity of the (+) enantiomer_glethod Conpound Nane
Col umm Sol vent (+) Enantiomer SM # Type conposition

VaCHE R BB U R H SSUIVEIRE P ERREr G107 (e 26%) was
isol d%%pd‘fﬁ%%? %Jweé‘r e NaRI @Po M}Tﬂ% 66120§ td, 6 (B3AENOED, 2.69 (d, 2H),

exane 11.7 mn Met
2.82s, AL ) - N-[ 1- (6- benzyl - AD 30% 61 3 net hyl - 7- oxo- 6, 7-
i sopropanol di hydro-isothiazol o[ 4,5- 0.1%
d] pyri mdin-5-yl)- diethylamne propyl]-4-nethyl
MEPR¥BHrde Exanple G 1 Alternative procedures to

T prepare certal n startl ng mterials METHOD | 5
5-Ba_1-z@ ook drisothinedloldohitpviinedihed-ore (éieinatve procedure)

edu Lﬁzoln orgltlzee,s%-goa hoa tﬁga%ﬁ é%%m&%og%[ﬁ eﬁ Hg)é/é{x}\%m 4-one (method
26) %qi%ﬂ 49 ZEndh In YBRE opmﬁ@%usmm%t i oanaé Afdedasy @p@@ mmol) of

a stifrer, thermometer and a Vigreux columm
anhydrdusi IﬁzC)O3cﬁ0HDWpd by bewriyt hroanidé €3.3 k) 3¢ momw! conidea gextum\gas stirred at 0-

20 °§:og/g§gghtgﬁgea’ﬁf€ 8%3%2@%1?}&)( o etqrcﬁ%h heagg g?lgglgteeéip%/plﬁgarance of the SM.
The E&@ﬁ%xh gf‘xtﬁ}é%ébr a[tﬁ)uY@fmﬁ)bEU oQvater fd &tra&%@l Wlth@@‘zbl d@XIOO ml). The

tenperature of the reaction m xture reache
combited Extrattewertehveashed withiverter(hg0 mbnbene ¢ 1d0edl)j driedgNa;SO,4) and

rof ar vapor at (STO RN e t | ow bo mat.er.i
condgiyeipthalher S Rl S S ltes, SFaTRr spire BRCGrsr flsvlated as
welllas-AGy BQQ REdidEs Ak 1266 0P N5, THEH BV Akl sepstafR ®HWeIumn (silica
gel) chromatography using 10% EtOAc in hexanes. The major N-alkylated product 5-benzyl-6-

isobutyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one was isolated as White crystalline solid .
(10.8 g, 70%). 1H NMR (300 MHz) & 0.94 (d, 6H), 2.23-2.37 (m, 1H), 2.64 (d, 2H), 2. 82 (s, JH)
5.38 (s 2H), 7. 10 7.38 (m, SH).

METHOD 28

- 5-Benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-5H-isothiazolo[5.4-d]pyrimidin-4-one

(alternative procedure)
To a solution of 5-benzyl-6-isobutyl- a-methyl SH-isothiazolo[5,4- d]pyr1m1d1n—4 -one
(method 27) (5.81 g, 18.5 mmol) and sodium acetate (10 g) in acetic acid (100 ml) at 100 °C, a

solution of the bromine (6 g, 38 mmol) in acetic acid (60 ml) was added dropwise over a period

- of 20 minutes. The reaction mixture was stirred at that temperature for 30 min and cooled and the

TLC (eluent 10% EtOAc in hexénes) and MS showed the complete‘ disappearance of the SM and |
only the product. The reaction mixture was poured into ice water and extracted with EtOAc (3 X
60 ml) and the organic layers were combined and washed with 2% sodium thiosulfate solution

(60 ml), water (100 ml), brine (100 ml) and dried over Na,SO4. Concentration of the organic
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was filtered off washed with isopropyl alcohol (200
m ), hexanes (600 m)and dried at 50 Cin a vacuum
W@®@6/ 08628 ni ght to yield PCT/GB2005/003207

2- (1-epoxy-ethylidene)-malononitrile (974 g, 94% as a

gol den 15 yellow solid [nmp 92. C (lit.90-92 C, McCall .

M A J. Og. (7hem 1962, 27, 2433-2439.)]. METHOD 2

( 2E) - 2- Cyano- 3- et hoxybut - 2- enet hi oam de (alternative
procedure) 2-(1-Ethoxy-ethylidene)-malononitrile

(method 1) (300 g, 2.2 nol) wa ﬁ di ssolved in 20
anhydrous benzene (3.1 1, slight warm ng required) and

layepefp}v@ L et(t% #%%%2“@6%1 rlggg‘)él% in e%tg\qn%-g ggq/tgxazoqzé 4-d]pyrimidin-
4- o&t(v r2"7‘agd9§‘%§ja@m{'%9§x§§taﬁﬂle b€ IWD@P?@OQ\QH@S@ §4QHS H), 1.11 (d, 3H),

sol ution for a solid forne Then
2.62601B6 (radl ) 2@3dk, e 4rkeddt 110 480X tulrte), b2 (d01H), . 12Thé~ (m, 5H).

precipitated solid was filtered off, washed with cold

benzene (200 m) and dried in a vacuum oven overni ght
METﬁOﬁQbate (2E) - 2- cyano- 3- et hoxybut - 2- enet hi oam de
_G32_ 8% as Ilght brovvn crystals 5 METHOD 3

(alte?%agcedureé 2E) - 2 QIano 3- et hoxybut 2 enet hi oani de

PRSP SYHEL50 g, 0.88 nol) was dissolved in 7M
solmtd RMutRh FEFERRLA-6-(1-BRIADGhethy- &obs)l)-@f}ﬁetﬁyll-ﬁﬂﬂébﬂﬁhzolo[5 4-

overni ght. The reaction m xture

d]mmdmﬂ-pafe éﬁeth%%)r(é Yegilddanmad 18 @hxdewllls QW 6P oph)-rpedium azide

(2.3%%%%1}%%0& \%7%5 etu:fr%lg{f ﬁg% gh%%gfg@\%% _)(\% g{%‘,&? %tgr%)m temBerature for 2 hour. The

TLC61aE RNG shol#édNNRcérﬁﬁQtd\dTEappE)h‘B@diﬁ)theﬁstaﬁmg drqmide 3Fe reaction mixture

7.73 (bs, 1 8.53 1H) 11. 6
was (pBgred iy 106{\)&%"%0@ nllg and extrac{ed with E$OXC 3 100 ml). Tohe organic layer

was %\/ﬁaﬁ%mltﬁs\ﬁ% Eydd rﬁ.gt 91‘11)?&2 lO@ rrﬂ) il t?l?egi (E\Tafé@,;) Concent1at1on of the

rnative procedure) To a stir ut’on
orga(nﬂﬂ)ayﬁ raotidel the (c;mhqin@ducﬂwhwhtmsqmmﬁdé by WBtUhmrJ(sﬂbca @1

BN W N M N T TR G -

benz%vflis%eﬂlppsmgmma&msﬁ @H]I}yhﬁn@m bhe(®. Iéﬂg oAbt raQoWiﬁeltmg solid. 'H
stirred fter which the TLC showed

NMRI{éO@:Mﬁbzt)@tO S)h(d;BHt)hIeO':‘ éhoH)DhSO-IWé (med &) B8 (6, FHWrX71 (d, 1H), 5.05
or at to, 3 20 in a rotary. evaporator and
, ﬁ@o?gg% 33367 ‘g)ag’ﬁ 5l1T’}ﬁhe crystallized product was

filtered off .and  washed with isopropyl alcohol (100
m) and dri ed in vacuum at 50 C overnight to provide

METHOD 30

6-(1-Amino-2-methyl- rimidin-4-one

ropyl)-5-benzyl-3-meth 1—5H-isothiazolo 5 4—d

_(alternative procedure)

To a solution of 6-(1-azido-2-methyl-propyl)-5-benzyl-3-methyl-5H- 1soth1azolo[5 4-
dlpyrimidin-4-one (method 29) (6.8 g, 19.2 mmol) in methanol (400 ml) was added 5% Pd/C (1‘
g, 20% by wt.) and the resulting mixture was stirred at r.t. in an atmosphere of Hj and the

© progress of the reaction was monitored by MS. After the disappearanée of the starting material

the reaction mixture was filtered through celite and washed with EtOAc. Concentration of the
filtrate provided 6-(1-amino-2-methyl-propyl)-5-benzyl-3-methyl-5H-isothiazolo[5,4-
d]pyrimidin-4-one (5.42 g, 86%).
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..am no- 3-net hyl i sot hi azol e-4-carbonitrile (105.63 g,

96% as a light yellow crystalline solid. 1H NWR (300
wORRs/ODEXD- d6) 6 2.24 (s, 3H), 8.00 (bs, 2H). PGI/VBIHEOD3207

24

N- (4- Cyano- 3- et hyl -i sot hi azol - 5-yl) - 3-net hyl - but yram

de (alternative procedure) To a sol ution of

5- am no- 3- net hyl i sot hi azol e-4-carbonitrile (method 4)

(105.6 g, 0.76 nol) in pyridine (250 mM) at 0 C,

i soval eryl chloride (100 g, Q.gp3 nol) in chloroform

(300 mM) was added dropwi se.. After the conpletion of

_@mﬂtion the reaction m xture was allowed to 30
r.t. and stirred overnight. The TLC and the M5

3- PeneaRpRl L6 - fl“SScﬁ aligngiazsb[ W Qﬁﬁ@ﬁa&ﬁ -2-methyl-
PCT/GBZOOS 0 starting materi a e
@Chﬂu uertfhuﬂleﬁsﬁeh (B%ISKUEEVQ B@J@edﬂr@

Nai'%cﬁ%%% W bR e DR R 6P by Riggeeotots o

dlpaniient foat (88thell 30Ne.431CE3 hayerin ﬂU@Ml (@@@rtﬂﬁﬁ PanUIé@ul)ar sieves (50 g)

product which was triturated from DCM hexanes (1/1
wasaqqlded fallowied &y df-boa protestsidat-aminopropanal (2.84 g, 16.5 mmol)) and the reaction

mix %vag%!ntﬁggd % f?&\g}[rhgﬁtgaglg%%eaé % fe%s ﬂl\%ﬁeatnﬁo% %ﬂg foni tf)]refg by MS. After

the Scﬁhlbléte d1§dp%r(03®@tﬂﬂ'§lémﬁc imﬁ}{b édata@ki): ,amoantl&;a%eﬁ@adldﬂms added to
1H) , 46, '_2 2.53 (s H) (bs, 1H). METHOD
the gagctlon followed by sodium tnacetoxyborohydr1de (3 49 g, 16.5 mmol) and the reaction

. 2. . - | I
iR B T B 2000 XD SR 51,694 o
wasddientd and thé residue was washed with DCM and the filtrate was washed w1th water (100

o AT S e

1sotﬁ_13201loﬂ§ 4- d}f?ﬁnﬁ'&iﬁ@yl??%@ﬂh ﬁpr%p?’lakuﬁ’cf] %1098 hamic acmtl] tert-butyl ester

per oxi d he tenperature of t
(8.3rgs theoradivalrpisit ar B9 gbwéuqhdwwsed aw@h feanidie e hreavdion.

conpleted in 1..5 h. After an additional 2 h the M

showed the conpletion of the reaction. The reaction

METIHKODI38 was cooled in ice and con HO was slowy added

wth cooling till 15 the pH of the reaction m xture
13-[{1rfyrBenzyé-3-mreibylh#-exo-di-dihdropisethiszplohhd-dipyrimidini6-yhe2-methyl-

proﬂjv'ﬂ ﬁl.dmletﬁ]wl YUY Rl\ﬁ%ﬂ &8@%&9&&@ 8{1& tﬁ{rhqt?l és%e (gl’tematlve procedure)

e 11 rale ted w U1
ext’]?o&ciodﬁn‘hom dff{aS[l]Jf(é\lfB@@yl\lZe-lnietl(}ﬂllﬂr &0 46 cbhbtcﬁt@-@éothlazolo[S 4-
1, 2-di oet nd the cQonbi ned organi ¢
d]PYéWIdH’c‘%'é’ >v%rs- YWE av\h'ﬂflﬂ -PRRPELs -qesloragagid tetbHty] esjerppbtained from

methidd 3 PR reve g)r((clé'é&@%))v@ﬁ% 1?&9&%?1%(7 205 ﬁ'ﬁi}) dug- Fr‘o gg&hﬂgﬁ‘lme (6g,46.5

on trituration wth EtOAc/ exanes
mmal) aak iaddrall and.tBe actfonpmixturp ved hetted 206076C ar o meellodsdhﬁtlon a solution of

45. 8 58% . .
the 5Tt flyhiout 6 7R 6344 BUSh A HISFPARET (13861 wzopbled deagprise and the
resufiigl dofurtidf vihs refluxed overnight. The TLC showed the disappearance of most of the SM.
The reaction mixture was washed with water (2 X 100 ml), satd, NaHCOs (200 ml) brine (100

ml) and dried (Na2SO4). Concentration of the organic layer provided the crude product which

was purified by column (silica gel) chromatography using 10-30% EtOAc in hexanes as eluent. ‘

”Yi.eld =6.14 g (62%) of {3-[[1-(5-benzyl-3-thethyl-4-0x0-4,5-dihydro-isothiazolo[5,4-

d]pyrimidin-6-yl)-2-methyl-propyl]-(4-methyl-benzoyl)-amino]-propyl}-carbamic acid tert-butyl
ester. White foam, mp. 70-71 °C m/z 604 (MH+), 'TH NMR (DMSO-dg, 300MHz, 95 °C) 8: 0.48
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an-tide. "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),
wda06/p186%, 1H). METHOD 26 25 PCT/GB2005/003207

6- 1 sobut yl - 3- net hyl - 5H-i sot hi azol 015, 4-dl pyri m di n-4-0

ne (alternative procedure) The

3-net hyl - 5- (3-net hyl - but yryl am no) -i sot hi azol e-4- car bo

xylic acid am de (nmethod 25) (45.8 g, 190 nmol) was

suspended in 700 mM of 30% NH3 and then was heated to

140 C for 5h in a pressure rg@fLor. The m xture was

poured into a 4 L beaker and cooled in an ice bath. To

@ 3R Hos M E'?é%%?%%’(m“%%ﬁ?@f@%é"f 3% (m, 1),
2.72%532?)0”2@39%}@@69@& 5 B ld, q»}gbs ggg L 18 %gg LG (R, OFD).

and d ‘undér
PCT/ GB2005/ 003207 -97 vacuum over ni ght .
4 but yl - 3-met hyl - 5Hi sot hi azol o[ 5, 4-d] pyri m di n-4-o0
Me 19, 26% was isolated as an off-white powder.
5- Amfrh Mk Qoﬁﬂééblem&r@éxz{rﬁde%) 3732 (m 1H), 2.69

5- B”@razqulllesl aowmtqf Isu@mm@m@f (1 %Vpluwshi%&odmw vaasd:lhpqud 5-amino-3-

metlpﬁgotn nazof%[]f-cérg ? 5 &C ‘é’c‘f&ﬁ?. The ?enqpesfgtuyet was malfntamed below

55°@-Tieabittivh mdxted Wid hé'air&d Ba0hE ag@hell Fordt H&lﬁmrtlmﬂcrshéw@d
ne (nmethod 26) (11 gT 49 mol) in 60 of anﬁydrous )
disappaarapce of eartmﬁgnaéwéd hesmet@re(vaa@@om%rtc) 6Q05° (@ hefpey ha gmmonia (21

54 . gﬁ
vol g%n%;(fq{ r (??'}ééxhxﬁ&%%%@%g o%)e(r:hl eﬁ%‘% fnd filtered.
The TésGltof sblié wae mlumm dilue ansioie®.6 heluﬁﬁﬂ)ﬁrﬂt@wd at 40°C to give a
di sappearance of the SM __The reaction m xture
palewene golidytwpical éﬂf‘é%ﬁ@/ob»a&lé\‘MBr{aO@%HZaEi\/&pxﬂp} @12 éé@AeH) 6.28 (s, 1H).
(3X100 m ). The conbined extracts were washed with  °
water (100 m ), ‘brine (100 m ), dried (Na2SO™) and
ME'(FH&Baﬁr ated. The TLC and the 1H NMR showed the
presence of two rodu ts al kylat ed as well as
IS pyimidinsg-ong (alternatiyg PRCSHNE! s
WerI% aS?BQTaQE ﬁ%/ d%ltlyﬁ@al( §fahi #8s éhrérga%l 9-amino- a-methyhsothlazole-4-

chr omat og Ing 10% Et OAc I n. hexanes. The majo

carbhixarhikly I(labﬂadd 08 pdusuings Mzgde—@lphomc acid (0.049 equiv), DMF (9.75

voluged) Bt PR W i bl e AR Rt SRR g ey fradache 1.10
equﬁ A toldé'n Q&%&e%&re@d@ecﬁ% %suﬁ m&ﬁ%g\)\,l?_al)s%Zaté&T‘co 130°C and

2.82 (s,
held‘,at y_qjlux fglg rgmpvmg(yvaggn Stark apparatus. Once the reaction was

complete toluene was removed under vacuum distillation. Sodium bisulfite (2.50 equiv) was

~ charged and the mixture was held at 115°C for 7 hours, then cooled to room temperature

overnight. The solid was removed by filtration through harborlite and washed with DMF (1

volume). Analysis showed conversion to product and the reaction was heated to 50°C, water (15
volumes) was added and the resulting precipitate was cooled to room temperature and held for 1
h. The produet was isolated by filtration and washed with water (2x0.5 volumes), dried to give a

pale brown solid (typical yield 89%).
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15

20

5- Benzyl - 6- (|
- br ono- 2=net hyl - propyl | - 3- net hyl - 5H-i sot hi azol o[ 5, 4-dl
wQeooisses- 4-one (alternative procedure) To aPGDGBRINSH03207
of
5- benzyl - 6-i sobut yl - 3-met hyl - 5H 1 sot hi azol o[ 5, 4-d] pyri
m di n-4-one (nmethod 27) (5.81 g, 18.5 mmol) and
sodi um acetate (10 g) in acetic acid (100 m) at 100
C, a 25 solution of the bromne (6 g, 3 8 mol) in
acetic acid (60 nm) was added ropw se over a period
of 20 m nutes. The reaction mx ure was stirred at
that tenperature for 30 mn and cooled and the TLC
Mﬂ&%ﬁﬂa 10% Et CAc i n hexanes) and MS showed the
{3-[$950 LA 3@' hRARRaasANL 8- oy dt Lo BIAANY 5 40MbYrifklin-6-y1)-2-methyl-
proauct. € reaction m xture was poured 1nto I ce
pronmmrmnohmipeb} taadeied awdttdfrt-Etﬂ@Aestéxf{a Kem@@vapr))caimoh)t he

or ganj .ayers wer.e co th 2% sodi
18daeriPES St a0 Aoty oy EeE Yolbmenivyas el dic
butyl O b&take \A% ‘g g%ﬁ%& TRNCeRInakdsaikal t& 18 C and held for
organi c 2006/ 018628 PCT/ GB2005/ 003207 -98 | ayer

72 h.phmaly sieghowed the dlsappearance of starting material, and the resulting solution was

heatF%gb O?SP% 81%83 %Hﬁﬁﬁ%ﬁlﬁ ac1ﬂ Q% A g&{ug/?%p?a gateggi gglg?%@]w?rg cﬁarged over

10 nﬁhé/ Shteﬁﬂlﬂg aRtifedd £.651taViR16 3680/, Mﬂﬁﬁ Pﬁla@sﬁ‘bh()dled afd)ippearance of tert-
3H, 2.62-2.76 (m 1H), 3 (s, 3H), 42
buty a—ﬂp@p)thoxg{pg(py()garqugte ”Qolggne((dS VQ],LBmesjr chapged, lpg/e{srﬁeparated and

waslg ‘?(ltlizVJXgI- \ olai%h y)l £ pfrr%crt)l)c/) bsg}]uzt? po }a&%etdh O[ 5e'gi_u1vs) was charged to

a soluﬁbﬁ) lonthinirk 64 1- @mtnonlmelﬂtyl-pmmzl) §-dehsi3amethel-SH-isothiazolo[ 5,4~
praocedure) To. a, sol uti

dlpysidirzgPostpathed ol IR ﬁ9 ueps Gpyalymes)fed maleailarisisyph(l weight

equﬂi/%égé) OfiR: réa(itﬂ)lla g{ﬁlg stﬂ“r&p@ve(frﬂ%ﬁm go&g)tengngeéétﬁreqmtﬂ the reaction

was @Qﬁaﬁ&teg THW (2l‘ﬁTN1§1mﬂﬂSN%rd dwgahﬁblholwed iy sbdinen aggxyborohydride (2.0

stir at. room rature for The TLC of the .
cqui e TEHEF BEE P Cap CROg B e tA g ous acetc acd
(20%%/QN. ngol rg (BRI AR ABvEL LI Bind@S stREH 8GodiAkén] &@ture for 10

wat er- and extracted with Et OAc (3. X 100:

minqths fdhe@&lrﬂnd waalygi withaetead s aalwnesh Tietlayers vo0 smngrated ‘and the organic

b d_dr
laye¥ ‘%vlgs co %Otgatgﬁ f"% fg vacurooa&/ S ‘(e(gl%t%%g% troll.l gg‘g %\?agg%%?émg {qolumes) and the

solvm&elﬁdflécf Tae pmduep\kzwmbtﬁlﬁed A @ehde dib(tghicanaslo 9n e y/z 486 (MH).
usi ng 30% Et OAc in hexanes as eluent to isolate

6- (1- azi do- 2- met hyl - propyl ) - 5-

benzyl - 3- net hyl - 5Hi sot hi azol o[ 5, 4-d] pyri m di n-4-one
(6.16 g, 94% as a lownelting solid. 1H NWR (300
MHz) 5 0.57 (d, 3H), 1.07 (d, 3H), 2.50-2.74 (m 1H),
2.98 (s, 3H), 3.71 (d, 1H), 5.05 (d, 1H, 5.78 (d,
1H), 7.12-7.40 (m 5H).




20 METHOD 30
6- ( 1- Am no- 2- net hyl - propyl ) - 5- benzyl - 3-nmet hyl - 5Hi sot h
WO a06l008628 4- d] pyri m di n-4-one (alternative prPCEGBR@F/003207
To a solution of
6- (1-azi do- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i sot h
i azol o[ 5, 4- d] pyrimdin-4-one (nethod 29) (6.8 g, 19.2
nmol ) in nethanol (400 m) was added 5% Pd/C (1 25 g,
20% by wt.) and the resulting m xture was stirred at
r.t. in an atnosphere of H2 gnd the progress of the
reaction was nonitored by Ms. After the di sappearance
of the starting material t i pn m xture was
filtered through celite an%@ﬁ%@kv‘\%h Et QAc.
Concentration of the filtrate provided
6- (1- am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - SHi sot h
i agal o[ 5, 4-~.d] pyri m di n-4eone ( 2 6% . E WOCN
ég{tm 6 m@@mo%?‘gz:(?gg- %éﬂ%m 31 )=
{ - (5- Bapzy - 3e@ NY| - As©0x0- GN5- di hydr o- i 5a® hi aZolb'"2
[5,4-dlpyrimdin-6-yl -2-nethyl- prop 1l -propyl S
-carbamic acid tert-bu | ester (alternative pro eﬁﬁre)
To a solution of 3
6- (1- am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i sot h

el ol o4 & ATy ;°nsgazr;r°ﬁmzs>e;aa@§§5

————————

was Nd ol I owe N- boic ected 3-amn opabainH
(2.845g, 16Snhnol )y and tHe E'gacti on m xt 8?32 ?
stirred atgr.t. overnight and the progress of the
reactijpon was nonitored by Ms. After the conplete

di sappeHs@peedig@Ht he starting am ne, a catalytic

amount| of acetic acid was added to the reaction

foll owed by sodi umtr.iacet oxyborohydri (3.49 g, 16.5
mohl) a NHe reaction 10 m xture s sPinied at r.t.
for \gfﬁﬂer t heNEIQOFI, @40 80, 4h t hejTgactjon (M),

t he Ny hon m xture—was fittrerad & i

washe VVI’¥ and the filtrate was shed with water
(100 nL), Abrine (100 nL) and concentrat cﬂlggmi/[pe

{3-[1-(5- B(e)nzyl - 3- net hyl - 4- oxo- 4, 5- di hyd g'CO~ rt

i sot hi azol o[ 5, 4-d] pyri mi di n-6-yl) - 2- met hy[Zpropyl ani no
]-propyl}-carbamc acid tert-butyl ester’ (8.3 g,
theoretical yield = 7.9 g) which was used as such for,Ry
t he next reaction. 15 METHOD 33

0
0] /R1 0] /R1 =N
N . Bry,NaOAc »/_{\N + N PN
: ~ N
N /)\(\ AcOH N\S\ N/),\/\ S

~ N
S Br
Rz
l HoN"
S ,R'I ,R1 :
N . N
I/ 1R3COCI, KQCO3, ! / :
N_ V7 H,0, CH,Cly N, ) N HCl
¢ N 2 s I
HN .
Ry 2. 4M HCl in dioxane R3\\( Ry
(6]




{ 3 - 1[I

1- (5- Benzyl - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o

WO 2004/0tHeps/r i m di n- 6-yl)-2-net hl - PCT/GB2005/003207
propyl | - (4-met hyl - benzoyl ) - am no] - propyl } - carbam c
acid tert-butyl ester (alternative procedure) To a
sol ution of :
{3-[1-(5-Benzyl - 3- et hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
[5,4 20 ‘
d] pyri m di n-6-yl)-2-nmet hyl - pr@ayl) am no] - propyl } - car bam
ic acid tert-butyl ester obtained from nethod 31
alternative procedure ab ' roform (300 m),
di i sopropyl et hyl am ne (6W@é%unol ) was added and

~the reaction m xture was heated to 60 C. To the hot
solution a solution of thep-toluoyl chloride (3.78

24 The fallosying pompeHngs sest HinfEsgedpgcoding sitathedr ég}wnsegA above:

anmp~tie _TresuttT g Ssor ot s Teftuxedover T ghts
XTheCHPR8RS wed t he di sa;}%&\ggﬁce of nost of the SNMZs |SM

m ), sat 200 brine (100 [ dri ed
( NeI 04 -beaaricemethat-i on(tp3HY, hetOol.ghanc2Hpy eisS- peoVi4®ed - |13

(SPGB ormt oof B Dadiig AbRHE T | ()
hekigb@fzal[Bhuent . i Ei;,/l;i)_,a.éﬁ; (%,42}9)5@2;3,;(%; O_?ﬁ), 3.36

-‘(g[ 1-(5- enzgll - 3- net 4- 0x0- 4, [ ro-isothiazol
o[ pdlpyrimidin-6-yl)-propyl]- | (t, 2H), 4.83 (d, 1H), 5.50 (bs, 1H),

A e R R v e e
Wh| hyeirb@earchlorle 70- 71 Quszim) 604 (MH), 1H NMWR
Q. d6_ 300MHz . 95 C) 5 0 48 WD 2006/ 018628

AlTH )9(41) %G%%A%N%W?e Waﬁ%&@@&? smMﬁz\,"%n?ﬂ ézgoh 137 Method

\ | |
A2 pOTHERR 6B 003 20DY])- 100(MSO36) S0QVBIE, 961°CBH)0,66L.[26/z | Method

s R R L6 D, S5 P e 1 S5y | 13a
(d} 3-Htdthyl9-60-4,8, 1H), | &n9Qn( 90200 (nf B9); 734Qs,( PMHD)

9H) . Method 63 5
5- GO IsqtiargiPiSsbt hi p3id), 8-42- & 2thoddRi(@éH)03.36 chi | | ed

. os&ﬂ%. i @gﬁﬁ% -F}é?cét’dﬂ!l)? 4358 HEE S 4076 3 £HAVI|VS)

wa arge
met dyettsdbbnandle- 4- car Hon '(d,rlil-l)m_()mjmgn,ék}{)( 178

equi v). The tenperature was _maintai ned bel ow 55C The
re;}éxq)‘%%?nr?&{aﬂﬁ]@e was he@setx o 70C and held for 1 hour

AT AN A B EE eyl ool CO0eBH e LoBror B0 Cak armjig | Method
( 2INJQ-[8qBUImsg-beasy e hepagrd 0170 (B @ng- 0 The4ninkt ursogas | 13b

copled to 20C, aged ovgrni qht -and filtered. . The . _
1 estfietyg4saior o nas  waisHaH 1vi2t-hl- 4 (not D mnddni2e01( 3.(BH)

s i R T R e e R P e
3H) d]lpguiRBlif-6;y1 kbdopy IVETHDD22@ - 1849 (m, 2H),2.76 (s,
ne| TREblbaRRRODY occcidy 235™ Tad . 2, AR eS| 0
hydrogen chloride 1H), 5.48 (br s, 1H), 5.75 (d, 1H),
6.84 - 6.96 (m, 2H), 7.06 - 7.15 (m,
1H), 7.20 - 7.31 (m, 4H), 7.33 - 7.41
(m, 1H), 7.52 (br s, 3H)




To a 2 L flask equi pped with Dean Stark was charged
5-am no- 3- net hyl i sot hi azol e- 4- carboxam de (nethod 63)

W@ 2006018629 |,
(9.

75 vol unes).

a

solution was obtained and isoval eral dehyde (1.10
equi v) and toluene (4.9 volunes) were added. The
resulting mxture was heated to 130C and 20 held at
reflux for 1 hour renpbving water via a Dean Stark

appar at us.

\AILC

Once the reaction_

r enoved under vacuumdi still ati on.
nharnnnl Anndad + o

conpl ete tol uen
Sodi um bi sul fi

m \1+||rr\

€ was
te

p-tol uene sul phonic acid (0.049 eqeCTGB2M@NB03207
The reaction was stirred until

\J\Juu

DC@IWR?PD‘? hgur s, theh

d—ard—he “-e—wers—haed
Y
CNJM&I to roomtenperatur

em/z

SM

(TR
DI - Gheneyisi-afeityd- i
ht ed to 50C, wat er
,610%914@5 dredioni t at e
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g’tl%gn?and washed
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ance o st a
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equi v) and wa
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waraenesked with wat er

10 m nutes,

(20%/ v,
filtered

stirred at

2.5 vol unes) were charged over
roomtenperature for 10 m nutes,
(2.5 vol unes).
separated and the organic |ayer was concentrated
under vacuo at 50C. Further toluene was charged (2.5
volunmes) and the solvent renoved. The product was
obtai ned as an orange oil (typical yield 92% . na/z
486 (MH). 20 WD 2006/018628 PCT/ GB2005/ 003207 -102
EXAMPLE A OEt ,S EtO CN ~CEt 165<CN AcCOH, refl ux

Et OKCN H OEt CN -EtOH H3C CN H3CNH2 S NH3 CN

The | ay ePGT/GBR@5/003207

CNNSNHINEES—i;

E%(Wp@m‘%r I1E|§OIQ N BN N N\ RO Tilho | SM
%ﬁ%@%ﬁmfg}m Far%w N (§M:’;c9 }@"56 EIEH 70" k2 | Method
N-[1-(5-benzyl-3-methyl- (t JH), 1.50—1.70 (m, 2H), 1.94 (m, | 3544, 13e
4-0x0-4,5-dihydro- 1H), 2.20 (m, 1H), 2.46 (m, 2H), 545,
isothiazolo[5,4- 2.78 (s, 3H), 3.30 (m, 2H), 5.10 (4, 546
d]pyrimidin-6-yl)-propyl]- | 1H), 5.82 (bs, 1H), 5.93 (d, 1H), (MH")
| 2,3-dichloro-benzamide 7.29-7.72 (m, 8H), 7.72 (br, 3H)
hydrogen chloride

A8 | (+) Benzo[b]thiophene-2- | (DMSO-dg, 500MHz, 96 °C) 8: 0.71 | m/z | Method

| carboxylic acid (3-amino- | (t, 3H), 1.46-1.61 (m, 1H), 1.88-1.92 | 532 13f
propyl)-[1-(5-benzyl-3- (m, 1H), 1.93-1.97 (m, 1H), 2.21- | (MH"
methyl-4-oxp-4,5-dihydro- 2.26 (m, 1H), 2.62 (t, 2H), 2.76 (s,
isothiazolo[5,4~ 3H), 3.65 (1, 2H), 4.96 (d, 1H), 5.66
dlpyrimidin-6-yl)- (bs, lH),'5.78 (d, 1H), 7.05 (bm,
propyl]amide hydrqgen 2H), 7.25 (bm, 3H), 7.30-7.50 (m,
“chloride 2H), 7.60 (s, 1H), 7.85-7.99 (m, 2H)

.A9 (+) N-(2-Amino-ethyl)-N- | (DMSO-ds,'S00MHz, 96 °C) &: 0.60 | m/z Method
[1-(5-benzyl-3-methyl-4- | (t, 3H), 1.85-2.05 (m, 2H), 2.45 (s, |476 | 13h
oxo0-4,5-dihydro- 3H), 2.76 (s, 3H), 2.90 (m, 2H), 3.80 | (MH")
isothiazolo[5,4- (m, 2H), 4.70 (d, 1H), 5.35 (bs, 1H),
d]pyrimidin-6-yl)-propyl]- | 5.80 (d, 1H), 6.88-7.35 (m, 9H),
4-methyl-benzamide 7.75-7.85 (br, 3H)
hydrogen chloride ‘




NS N~ AcOH NS N N Br

0ol ,

sc
N-

mz Method N-[1-(5-benzyl
1.75-1.96 ¥80 . 13

1.
4-

-10

hene A above:
( 3- Ami no- propyl ) -

40-1.74 (m 2H),
0X0- 4, 5-di hydro- (m

K2CO3, NHS H2O, CH2Cl 2 NHS N HC. |
woialosiomseds oxane R3- R2 0 WO 2006/ 018628
PCT/ GB2005/ 003207
conpounds were synthesized according to synthetic
Ex. Conpound "HNVR . mz SMAl (+)
(DMSO- d6, 500MHz, 96 C) 6: 0.63

R2 HZN OO R R

3 EXAMPLES A The fol |l ow ng

-3-nethyl- (t, 3H),
2.05-2.20 (m 1H),

1H), 2.
g, 2. 46 (U, ZF), Z.

N, 1.R30
HN2N R2 2. 4M
PCT/GB2005/003207

39

(3
Ex.(s

) Sotnrazor of
Cgﬁ?bugh% _d] pyrinmn

T
ﬁn vl)propyll (t, 2H),

Hf/z

SM

Al¢.
(d|
(b
96

(th

3-
(sl

(t

8(3?(1\11[1-%- 130 (bs
37 (m
smetklbq) 4ﬂ20(4+§ diky dm- A

%%a’ml%[gg__ mz Methp

1.74 (m

&bt din Gx@)-prdpyl]€ N
dlhydro i so

( VH)
SHN: (2 dﬂ@efélg angpy- 3. 3
» propd)-44m8Ryd: 1H),

benzamide

ng)so -4 wbbys bepzasise 3
Hy, 7.7 hydr ogen chlori
n@ﬁ@-lp}(kxmyll)H) ( BMBEYEy, 500

"Dy 4 SEhobSsge |

t hi azol o

2. 7a](spy.’$m 41 - B Sdony
Pt A0%s, Y 5.92 (4, 1),

7.10-7.44 (m, 9H)

18H2.0522 98 (8, 21@ (2r135 (MH) 2.

A
de
NHZ,

M)
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4- et hyl - benzam de 5.70 (d, 1H), 7.05-7.27 (m 8H),
7.76 hydrogen chloride (bs, 3H A3 (+)
wOR(8/0ss 2 0- propyl )- (500 MHz, DMSO d6, 100 C)P&I/GB2005/003207
Met hod N-{ 1-[5-(3-fluoro-benzyl)- ppm: 0.70 (t,
3H), 1.40'- 1.54 (m 508 13b 3-nethyl-4-o0xo0-4,5- 1H),
1.62 - 1.76 (m 1H), 1.85 - 2.01 (MH)
di hydro-isothiazolo[5,4- (m 1H), 2.14 - 2.27 (m 1H),
2.38 (s, d]pyrimdin-6-yl]-propyl}- 3H), 2.44 - 2.49
(m 2H),,2.76 (s, 4-nethyl-bepgam de 3H), 3.35 - 3.46
(m; 2H), 4.87 (br s, hydrogen chloride 1H), 5.48 (br
s, 1H), 5.75 (d, I H examgr 6.96 (m 2H), 7.06 -
7.15 (m 1H), 7.20 - 7.31 (m 4H), .33 - 7.41 (m

H) , Eoﬁﬁ (br s, 3H WD 2006/018628 CL/HGBZOOS/ 003207
. rrpou 0 SM
r\h(s i No- propy) Hﬁ; ml\w/@ﬂ&giih Cfé\m: 0.68

m & Vel [1-(5- benzyl 3- msthy$- 3H)

1.50-1.72 (m 2H), 1.91-1.96 554, 13g

4- oxo-495-di hydro- (m 1H), 2.13-2.17 F2.47

(t, 556 isothiazol 0[5, 4- 2H), 2.77 ( ,2@9);,11‘-3.38 (t,
2H), 4.95 (MH) d]pyrimdin-6-yl)-propyl]- ' (d, 1H),

5.57 (bs, 1H), 5.80 (d, 1H), 4-brono- benzam de 7. 1%
(m 2H), 7.28-7.36 (m 5H), hydrogen chl ori de 7@4

2}-% 7.80 (br, 1H) A5 (+) N 63- no- propyl ) -

6, 500MHz, 961}‘% 6: 0.69. Y2 Net hod, =N

[1 (5 benzyl - 3-5fet WgPAC (¢t |  1y42-1.83 (g y
M1o 13C Zdagy9-4, 5 (0> 1H),

2 20 (m 1H), 2.46 (MH) Sl sot hi azol o[ 5, 4-

(h| dden by DMSO, 2H), 2.77 (s, ‘
d]jyrlmdln 6-yl)-propyl]- 33H), 3.39 (bin, 2H), 4.94

(d, - Ey.0- benzam de 5.58 (bs, 1H), 5.81 (d,
1H)|, 7.12- hydrogen chloride 7.56 (m 9H)
S R4 ’
. N :
5{ p 1:R3COCI, K;COs3,
’ N\S N Hzo, Cchlz ’ '
e —
- HN NHBOC , M HCl in dioxane Rs\\( T ONR

Acetone, Na(OAc)sBH,
mol.sieves, 16h

Rre oy

Rz\\( H‘<



A6 (+) N-(3-Am no-propyl)- (DVBO d6, 500MHz, 96 C) -6:
0.67 mz Method N [1-(5-benzyl-3-nethyl- (t, 3H);

wa2ebs/o{ders 1H), 1.70 (m 1H), 508 13d PCT/GB2005/003207

4- ox0-4,5-di hydro- 1.92 (m 1H), 2.16 (m 1H), 2.31
(s, (MH) isothiazolo[5;4- 3H), 2.46 (2H, hidden by
DVBO), d]pyrimdin-6-yl)-propyl]- 2.76 (s, 3H), 3.39
(t, 2H), 4.93 (d, 3-fluoro-4-nethyl- 1H), 5.54 (bs,
1H), 5.81 (d, 1H), benzam de hydrogen 7.09-7.52 (m
8H), 7.74 (br, 3H) chloride_Yy§g 2006/ 018628

PCT/ GB2005/ 003207 -105 Ex. Conpound 'H NVR m z SM A7

(+) N-(3-Am no-propyl)- (MOM—E, 96 C) 6:
0.70 mz Method N-[1-(5- —>=—tret hyl - (t, 3H),
1.50-1.70 (m 2H), 1.94 (m 544, 13e

4- 0x0-4,5-di hydro- 1H), 2.20 (m.  1H), 2.46 (m

2
545 he fpg@ymgégmpggxgiswerg sy;rghqsg-,zed@pgordglggg srmﬁlet HLeme B above:

Ex.

46— pyr T < =propyti—31H .
b(;"mkﬂ’}“d’s 93 (d. 1H) | BN 2. 3-di chl or o- benzalrﬁ“&’e SM

B1

e SR o 3 <b?§%%e“é?8“‘§é8?ﬁ? (oefl fus | Method

47clxcnﬂ,ﬁ dvky drod car box ¥l75€0.88 (d] 608; artilrni1 (h, 3|— 332 15

1.88-1 92 532 13f

SRl P g 5] 1 TAfy S0gmam, bs0-ge 1) OH)
t hyl - 4-

LRl e e

Hﬁ@r@y@@m(n@—prml) -45. 66 3H)] D§0 (syBH).B.@3-§ 105 (b (23, [1H),

rhdnifhent e 72002 R A0 G T 96 s T 5.
IH), 7.85-7.99 (m 2H) /%91),(5#%0%&(12{)%@9@@%91{)'\
(DI\/SOdB 500MHz, 96 6~ Q.60 m 7 Method

l—\n/'\ =

N r\) I\)TT

=y

IITI

<

[1(5 benzyl - 3- net hyl - 4- (t, 3H, 1.85-2.05 (m 2H),
2.45 (s, 476 13h oxo-4,5-di hydro- 3H), 2.76 (s, 3H),
2.90 (m 2H), 3.80 (M)




i sothiazolo [5,4- (m 2H), 4.70 (d, 1H), 5.35 (bs,

1H), d]pyrimdin-6-yl)-propyl]- 5.80 (d, 1H),
WG28801635 (m 9H), 4-nethyl -benzam de 7. 75- 7. BSI/GBRG05/003207

3H) hydrogen chloride WD 2006/ 018628

PCT/ GB2005/ 003207 -106 Ex. Conpound 1H NVMR mz SM AN

(+) N[1-(5-Benzyl-3- (DMSO-d6, 90 C) b: 0.66 (t, 3H),

nm z Method nethyl -4-o0xo0-4,5-di hydro- 0.90-1.10 (m

1H), 1.30-1.49 (m 518 12i isothiazolo[5,4- 1H), 1.81

(m 8H), 1.85-1.95 (m (MH).109-

dl pyrimdin-6-yl)-propyl]- 1H), 2.05-2.15 (m 1H),

2.35 (s, 3H), N (3- I nino- 2.75 (s, 3H), 3.41

(t, 2H), 4.96 (d, pr?ﬁﬁﬁﬁethyl- 1H), 5.71 (bs,

1H) ,55.92 (d, 1H), benzanide 7.10-7.44 (m 9H) V\D

2006 018628 PCY/ GB2005/ 00320 - 307 EXAI\/PLE B O

N i h ~/ 5 N 0 RLBr %
\_Kpoo3, t—e—m—e—kod"ON/NBNﬁg NaQac NPY %N .
A grllz NS N 1B6o8, Mn N~~ Br NH Microwave, 140°C, 20min
0
o 0 )
Benzybromide, DMF NaOAc, HOAc, Br,
/ | NH , i 7 | N
N /)\/\ K,CO, ,rt, L. /)\/\ 100°C, 2days
07 N7 ™ 0" "N
0
K,CO,, CH,CN
N N ~
\ = 100°C, overnight

Br

T ' .
N N
- ] P 4MHClinDioxane N’ |
) \
Et,N, CH,Cl, 0" ™N ‘ o

R ' R



HZNNHBoc O R1 RI N N 1 R3000l1, K2C03, N, N H20
CH2CI2 NNS NHCI S ~~ N~~~ HN NHBoc 2. 4M HCl in

wolcexams2R3 ~ NH2 .0 Acetone, Na(QAc) 3BH, nol PGT/e8Be®5/003207

16h 0 NR NN ~SH .R2~ 0 WO 2006/018628

PCT/ GB2005/ 003207 -108 EXAMPLE B The fol | ow ng
conpounds were synt hesi zed according to synthetic
schenme B above: Ex. Conpound 'H NVR mz SM Bl (+)
N-[1- (5-Benzyl - 3-net hyl - (DMBO-d6, 90 C) 6 :0.65 (t,
3H), m'z Method 4-oxo-4,5-difydro- 0.75-0.85 (d, 6H),
1. 01-1.11 (m 532 15 isothiazolo[5, 4-d]pyrim din-

- 1H), 1.35-1.50 1H), 1.80- MH+
6-l_lgll)-propyl]-l\lgzn3- I(_I)m 1%.19)(m 3H), 2.35

(s, isopropylam no-propyl)-4- 3H), 2.80 (s, 3H),
3.00-3.05 (b, 2H), nethyl-benzamde 3.40 (m_ 2H), 4.90
( dThe faljowing gempeymds werg synthegged gecordpg toysyamtheric schequpg C above:

J

Ex. }Compound "H NMR m/z SM

C1 | (+) N-(3-Amino-propyl)-N-[1- (500 MHz, 100°C, DMSO-dg) m/z Method
(5-benzyl-3-methyl-4-0x0-4,5- 5: 0.68 (t, 3H), 1.52 (m, 1H), 474 ' 23
dihydro-isoxazolo[5,4- 1.72 (m, 1H), 1.92 (m, 1H), | (MH+)
d]pyrimidin-6-yl)-propyl]-4- 2.10 (m, 1H), 2.39 (s, 3H), 2.51
methyl-benzamide hydrogen (m, 2H), 2.57 (s, 3H), 3.41 (m,
chloride 2H), 4.85 (br, 1H), 5.50 (br,

1H), 5.77 (d, 1H), 7.07 (br, 2H),
7.24-7.35 (m, 7H), 7:73 (br, 3H)




WO 2006/ 018628 PCT/ GB2005/ 003207 -109 EXAMPLE C O O O
ONNH2 N 2N NaCH NH2 O NH2 150C, 0.5h O NH

wob@sovsee, 140C, 20mn O1 \ O O Benzybr om BET/GBRrB5/003207
NaOAc, HOAc, Br2 / N NHNCOI NK Q3 , r.t, NCON
100C, 2days 0 9 ~/ 0 K2C031 CH3CN N NCO I N 100C,
overnight . N O Br HNNHBoc 0~C1 O/ OR/ N 4M
HC in Dioxane NI N O

-111 -
EXAMPLE D
OFEt CN EtO___ CN SH EtO CN
—(oEt 4+ (  AcOH, reflux ., —— "~ —NH
Ot CN -EtOH ~ HC  CN e

lNH3
CN CN
. O H.N CN
MH < Isovale;;fl chloride M ; [O] 2 >:$7NH
s NW 87 "NH, H,C K
O .
lHOz,NH OH /_@
ONH
OW

~ ' -+ |Br,NaOAc
R 4 R R
S« NG W< N
N Pd/C N NaN, N
R/—\ﬁ\/)\)\e——'*’ N/ \ N)\H\ DMF \ /)\H\
g7 N s g7 N
NH, N, . Br
1 OHC(")}{NHBOC
2. Na(OAc),BH
R

R
. ’ o}
1. R Cocn Py N V
. 1 1] . /
2. 4M HCl in dioxane S N

\/('\)\/NHBOC \/(\)#/NHZ

Y




Et 3N, CH2d,

2006/ 018628 PCT/ GB2005/ 003207

N ON OyNNHBoc OyM ~,~ ~NH 2 R R WO
-110 EXAMPLE C The

wo odobovdergy conmpounds were synt hesi zed accor di nBCT/6B2005/003207

syntheti c schenme C above:

Ex. Compound 'H NVR mz SM

ClL (+) N-(3-Am no-propyl)-N[1- (500 MHz, 100C,
DVBO-d6) nfz Method (5-benzyl -3-nethyl -4-o0xo-4,5- 6:
0.68 (t, 3H), 1.52 (m 1H), 474 23
di hydro-i soxazol 0[5,4- 1.72 (m 1H), 1.92 (m 1H),
(M) d]pyrimdin-6-yl)-propykfjz4- 2.10 (m 1H), 2.39
(s, 3H), 2.51 nethyl-benzam de %ydr ogen (m 2H), 2.57
(s, 3H), 3.41 (m chl onM%.éQS (br, 1H), 5.50
(br, I H, 577 (d, 1H , 71.24-7.35 (m
7H)The Folldwing rcon@b&ndé&z&gggd dsBfed e EplinsRe @%ﬁ&%ﬁgme D above:
2111 EXANPIE D OFt CNSH2 FtOCN < ~COFt- + Ac
Ex. re(ftmeOlEtCDCOEt CN Ef CAMBR \ CN H3C NH2 S NH3| ikt SM
‘V'al C:’". ||| o+ : ada rn1 LI')I\I f‘l\l I\IC I\I oL I\En 2 g
rﬁﬂ%‘ @ ZATinO-propyl-N- | (90°C. DMSO-dg) 5: 0.47 (&, 31D, | mz | Method
{1-[5~(4-fluoro-benzyl)-3- | 0.92 (d, 3H), 1.10-1.28 (m, 1H), 522 35a
methyl-4-ox0-4,5-dihydro- | 1.44-1.56 (m, 1H), 2.27 (t, 2H), 2.36 | (MH") |
isothiazolo[5,4-dJpyrimidin- | (s, 3H), 2.66-2.72 (m, 1H), 2.75 (s,
6-yl]-2-methyl-propyl}-4- 3H), 3.35 (t, 2H), 5.04 (d, 1H), 5.57
methyl-benzamide hydrogen | (d, 1H), 5.86 (d, 1H), 7.12-7.43 (m,
chloride 8H), 7.71-7.81 (m, 3H)

D2 | (+) N-(3-Amino-propyl)-N- | (500 MHz, 96°C, DMSO-dg) 5: 0.45 | m/z Method
[1-(5-benzyl-3-methyl-4-oxo- | (d, 3H), 0.90 (d, 3H), 1.12-1.30 (m, | 504 36
4,5-dihydro-isothiazolo[5,4- | 1H), 1.46-1.63 (m, 1H), 2.25 (t, 2H), | (MH):
d]pyrimidin-6-yl)-2-methyl- |2.36 (s, 3H), 2.64-2.7 (m, 1H), 2.68
propyl]-4-methyl-benzamide | (s, 3H), 3.34 (t, 2H), 5.06 (d, 1H),

5.59 (d, 1H), 5.90 (d, 1H), 7.20-7.40
(m, 9H), 7.71 (bs, 3H)

D3 | (+) N-(3-Amino-propyl)-N- [ (500 MHz, DMSO-ds, 90 °C) &: 0.52 | m/z Method
{1-[5-(3-fluoro-benzyl)-3- (d, 3H), 0.94 (d, 3H), 1.15-1.25 (m, | 522 35b
methyl-4-ox0-4,5-dihydro- 1H), 1.26-1.33 (m, 1H), 1.45-1.58 (MH")

isothiazolo[5,4-d]pyrimidin-
6-yl]-2-methyl-propyl }-4-

methyl-benzamide

(m, 1H), 2.32 (m, 2H), 2.38 (s, 3H),
2.78 (s, 3H), 3.32-3.40 (m, 2H), 5.11
(bd, 1H), 5.56 (bd, 1H), 5.90-5.93

(d, 1H), 7.11-7.38 (m, $H), 7.58 (b,

2H)




PCT/ GB2005/ 003207

O H202, NH40H O O
N N N HNNS-~~S
wOoRGAHOGRS NaN3 N N
Br OHCNMHBOC 2.
1. RRCOCl, Py , CH N
HN I \ (-NH2 yn NHBoc

H CONH2 NH4AOH ~NI

\ DMF, K2CG3,

RV . Br SO Br2, NaOAc R
Na(OAC)3BH R R 0 \
N NS N 2. 4M HC

, 0 n WO 2006/018628

-112 EXAMPLES D The foll owi ng

conpounds were synthesized according to synthetic

schene D above:

Ex. Conpoung;j3H NMR mfz SM D1

r.t.
R R

(+)

N-(3 Amno propyl) N- (90C DI\/ISOd6) 6: 0.47 (d, 3H)

L L //I

n o092 L

NHz" NS\ N~ N \ N S NeCI/NB205/003207
( ON\ N
in dioxane s N

J o

Bx. TCOREODE (m 1y 20| SRUGT ot - oxo- 4. 5 df yldil | M

D4 TN et H-N-Fi-“| (300 MEZ DMSOR, I8 0) 5: 0.44 [ mz | Method
(5-benzyl-3-methyl-4-oxo- | (d, 3H), 0.90 (d, 3H), 1.09-1.12 (m, | 554, |35d
4,5-dihydro-isothiazolo[5,4- 1H), 2.55-2.75 (m, 2H), 2.79 (s, 3H), | 556
d]pyrimidin-6-yl)-2-methyl- | 3.62-3.75 (m, 2H), 5.05 (m, 1H), (MH")
propyl]-4-bromo-benzamide | 5.60 (d, 1H), 5.93 (d, 1H), 7.21-7.40
hydrogen chloride (m, 9H), 7.61 (m, 4H)

D5 | (+) N-(2-Amino-ethyl)-N-[1- | (DMSO-ds, S00MHz, 90 °C) 5: 0.39 | m/z | Method
(5-benzyl-3-methyl-4-oxo- (d, 3H), 0.93 (d, 3H), 2.40 (bm, 4H), | 490 35¢
4,5-dihydro-isothiazolo[5,4- | 2.55-2.70 (m, 2H), 2.79 (s, 3H), (MH")
d]pyrimidin-6-yl)-2-methyl- | 3.68-3.75 (m, 2H), 5.00 (b, 1H), 5.55
propyl]-4-methyl-benzamide | (b, 1H), 5.91-5.95 (d, 1H), 7.15-7.43
hydrogen chloride (m, 9H), 7.60-7.71 (bs, 2H).

D6 | (+) N-(2-Amino-ethyl)-N-[1- | (500 MHz, DMSO-dG, 90 °C) 6: 0.39 | m/z Method
(5-benzyl-3-methyl-4-oxo- | (d, 3H), 0.93 (d, 3H), 2.20-2.39 (m, | 508 | 35e
4,5-dihydro-isothiazolo[5,4- | 4H), 2.60-2.70 (m, 2H), 2.79 (s, 3H), | (MH")
d]pyrirf1idin—6-yl)—2-methyl— 3.63-3.74 (m, 2H), 5.00 (b, IH), 5.55
propyl]-3-f:luoro-4—methy1- (b, 1H), 5.91-5.95 (d, 1H), 7.15-7.48
‘benzamide hydrogen chloride | (m, 8H), 7.68 (Bs, 2H) .

D7 | (+) N-(3-Amino-propyl)-N- | (500 MHz, DMSO-ds, 90 °C) &: 0.48 | m/z Method
[1-(5-benzyl-3-methyl-4-oxo- | (d, 3H), 0.93 (d, 3H), 1.18 (m, 1H), |522 | 35f

| 4,5-dihydro-isothiazolo[5,4- | 1.53 (m, 1H), 2.32-2.51 (s, m, 5H), | (MH")

d]pyrimidin-6-yl)-2-methyl-
propylj-3-fluoro-4-methyl-

benzamide hydrogen chloride

2.82 (s, 4H), 3.35-3.43 (m, 2H), 5.10
(m, 1H), 5.62 (m, 1H), 5.94 (d, 1H),
7.11-7.38 (m, 8H), 7.51 (b, 2H)




I sot hi azol o[ 5, 4-d] pyrimdin- (s, 3H, 2.66-2.72 (m
1H), 2.75 (s, 6-yl]-2-nmethyl-propyl}-4- 3H), 3.35 (t,

wWQ@RkHos/0me@8 (d, 1H), 5.57 methyl -benzam de hydrpgEGBL@S/003207

1H), 5.86 (d, 1H), 7.12-7.43 (m chloride 8H),
7.71-7.81 (m 3H) D2 (+) N-(3-Am no-propyl)-N (500
MHz, 96C, DMSO d6) 6: 0.45 mz Method
[1-(5-benzyl - 3-nmet hyl -4-oxo- (d, 3H), 0.90 (d, 3H),
1.12-1.30 (m 504 36 4,5-dihydro-isothiazol o5, 4-
1H), 1.46-1.63 (m 1H), 2.25-4t4-2H), (MH)
d]pyrlmd|n6yl)2methyl 236(s 3H) 26427(m

Ex.

SM

D8

?k&‘:oggyﬁﬁa% 8%0?)(;' J ;|_L|-F|; ntlli}%/lgpf)‘gnédm ucS\SO \(33) ; 1;3'5 iz

7. AONLA N - T3DNRSO-

@gNAgn ﬁ%“‘é‘i%ﬁ%?" N éoo |\/sz§ o d%g‘ 2)489(8 551) ’5’./252
-(ehad-3- l{llrﬂ{}’54(®0fl RSy | ) 03-2( @y, 135) , 0| 968,

A%g%lll_l!}yﬁlro—l%éﬂazg?og?%;]drg zgslf_'% (111 DAL 2220t %H? 570

%

.32 (m 2H) gs, - 2- et hyI
prepyLi4-bapgno- bsn@m e 40 2@1); 5. Q&um, BHjLﬁ 6i?e(urh)lH)benz anm de

qg,dé(f%éql, l}l%g-@@ (bd, 1H) éﬁb%&égo(”%ﬂ 11} 738

CT/ GB2005/ 003207 - 11'§ 7650-7. Q@gﬁ}Oﬁ{]dH;.H NVR mz SM D4
+£) Ne(2-Amino-ethyl) -NT1- MHz.  DMBO- d6,. 96! O

/\ﬂA/\NNH /\;7

Method
35¢g

6: 0.44 mz Method (5 benzyl 3- et hyl - 4-oxo- (d, 3H),
0.90 (d, 3H), 1.09-1.12 (m 554, 35d

4, 5-di hydro-i sot hi azol o[ 5,4- 1H), 2.55-2.75 (m 2H),
2.79 (s, 3H), 556 d]pyrimdin-6-yl)-2-nethyl-
3.62-3.75 (m 2H), 505 (m 1 H, (M)

propyl ] - 4-brono-benzam de 5.60 (d, 1H), 5.93 (d, 1H),
7.21-7.40 hydrogen chloride (m 9H), 7.61 (m 4H) D5
(+) N-(2-Am no-ethyl)-N[1- (DVSO d6, 500MHz, 90 C) 6:
0.39 mz Method




(5-benzyl - 3- et hyl - 4-oxo- (d, 3H), 0.93 (d, 3H), 2.40
(bm 4H), 490 35c 4, 5-di hydro-i sothi azol o[ 5, 4-
wQ2®5/0,670 (m 2H), 2.79 (s, 3H), (MH) PCT/GB2005/003207
dl pyrimdin-6-yl)-2-nmethyl- 3.68-3.75 (m 2H), 5.00
(b, 1H), 5.55 propyl]-4-nethyl.-benzam de (b, 1H),
5.91-5.95 (d, 1H), 7.15-7.43 hydrogen chloride (m
9H), 7.60-7.71 (bs, 2H). D6 (+)
N-(2-Am no-ethyl)-N[1- (500 MHz, DVMsSO-d6, 90 C) 6:
0.39 mz Method (5-benzyl-3 ngt_hyl-4-oxo- (d, 3H),
0.93 (d, 3H), 2.20-2.39 (m E,l 35e
4, 5-di hydr o-i sot hi azow g , 2.60-2.70 (m 2H),
2.79 (s, 3H, (MH) pyrimdin-6-yl)-2-nmethyl -
3.63-3.74 (m 2H), 5.00 (b, 1H), 5.55
propyl]-33-fluoro-4-nethyl- (b, 1H, 5.91-5. 95E(d
1H) OEtl15-7. 4§Nben de hydrmgen anl oer§ (m
7.68-0bs, 42% MMH}D-—& opyb~RE—50
DI\/SGDEt6 90 Ns 0E48Hni z Ma€hod ©
[ 1- (5- benzyl - 3- net hyl - 4- oxo- (d, 3H), 0.93 (d, 3H)
1.18 (m 1H), 522 35f 4,5-di hydro-i sothiazol o[ 5, iNH
1.53 (m 1H), 2.32-2.51 (s, m 5H), (MH)
d]pgrlmdln 6-yl)-2-nmethyl- 2.82 (s, 4H), 3.35-3.

510 3- f | MOr 0;@N et hy (m
; 5. (m sovql%@/j cﬂ@rldq:m b}ﬁam @) H—D\I

Hde?ll?ﬁ%(m 8H) N?S &p 2H)V\D HaC NH,
006/ §186¢8 PCT/ GB2005/ 003207 £ Ex. Con'pound 1H S
NIVR D8 (+) N-(3-Am no-propyl)-N (DVBO d6, 90

5:0.48.(d, 3H), mz Method
Lﬂz@zﬂgﬁzéHB met hyl 56‘ oxo- 0.93 (m )H), 1. 10& 2o
1H), 568, 35g d

OIS0 1H),
yrim di &%ﬁ%& - ’

I hydr o-i sot hi azol o[ 5, 4-

-bHA1 | (tpMmEHK,CHTA .
thMez_M

.43 (m (M) sprpyl | - 4-br-qm-henzanm GSZI—U"
, 5.62 (In, 1H), hydron Bhl ori de 5.96
(d, 1%, [7.30-7.50 (m 7H), 7.52-7.80 (br, in| 4H WD

2006/ 018628 PCT/ GB2005/ 003207 -115 A
' Brz, NaOAc

DIPEA, DMF
R1
R1 1. R,COCI, DIEA, DCM
Q 2. CH3COOH .
N 3. NaCNBHs, N(Me),
Y N,)YL -
\S 4 . ‘
HN . R2 \/\/N
0




EXAVMPLE E OBt Et O CN SCN AcOH,
-EtOH H3C CN H3C~~NHz Et CN NH3 CN CN N Isoval eryl
w@ehdooroisses [ HZN CN NH2 S NH PY N S °
H2O2, NH4AOH O O /

reflux EtO ON H2S + (

[1 OONH2 NH OH NH DMF, K2CO03,

NHz H3PAWE82005/003207

d]pyrimidin-6-y1)-2-
‘methyl-propyl]-N-(3-
dimethylamino-propyl)-3-
fluoro-4-methyl-

benzamide

| (s, 3H), 2.69 (m, 1H), 2.87 (s, 3H),

3.35-3.41 (t, 2H), 5.17-5.23 (d, 1H),
5.71-5.74 (4, 1H), 6.11-6.16 (d, 1H),
6.99-7.39 (m, 8H)

r.rt. NN N. N NHSR Br'S 01 Br2, NaOAc R R /
i 0. 00 NPd/CNNaN3 NNS N Hz NS NDWV NS N NH
N3 Br Br J 0 DIPEA, DVF R1
-116 -
EXAMPLES E
The following compounds were synthesized according to synthetic scheme E above:

Ex. | Compound TH NMR m/z SM

El | (+) N-[1-(5-Benzyl-3- (DMSO-ds, 90 °C) 8: 0.36 (d, 3H), m/z Method
methyl-4-0x0-4,5- 0.73 (m, 1H), 0.96 (d, 3H), 1.26-1.27 | 532 40a
dihydro-isothiazolo[5,4- | (m, 1H), 1.65-1.87 (brm, s, 8H), 2.37 | (MH")
dlpyrimidin-6-yl)-2- (s, 3H), 2.72 (m, 1H), 2.87 (s, 3H),
methyl-propyl]-N-(3- 3.35-3.41 (m, 2H), 5.22-5.27 (d, 1H),
dimethylamino-propyl)-4- | 5.73-5.76 (d, 1H), 6.12-6.17 (d, 1H),
methyl-benzamide 7.22-7.41 (m, 9H)

E2 | (+) N-[1-(5-Benzyl-3- (DMSO-ds, 90 °C) 8: 0.36 (d, 3H), m/z Method
methyl-4-ox0-4,5- 0.73 (m, 1H), 0.95 (d, 3H), 1.20-1.23 | 596, . |40
dihydro-isothiazolo[5,4- * | (m, 1H), 1.64-1.82 (br m, s, 8H),2.69 | 598
dlpyrimidin-6-y1)-2- | (m, 1H), 2.87 (s, 3H), 3.35-3.37 (m, | (MH")
methyl-propyl]-N-(3- 2H), 5.17-5.22 (d, 1H), 5.71-5.75 (d,
dimethylamino-propyD)-4- | 1H), 6.12-6.17 (d, 1H), 7.21-7.57 (m,
bromo-benzamide | 9H)

E3 | (+) N-[1-(5-Benzyl-3- (DMSO-ds, 90 °C) 8: 0.36 (d, 3H), m/z Method

| methyl-4-0x0-4,5- 0.73 (m, 1H), 0.94 (d, 3H), 1.20-1.23 | 540 40b
dihydro-isothiazolo[5,4- | (m, 1H), 1.65-1.83 (brm, s, 8H),2.30 | (MH")




R, 1. R20001, DIEA, DCM O O 2. CH3000H N N 3.

NaCNBH3, N(Me)2 NNNS N SHNR2--{N~_MNM \-~00
W@ $eH6/ 018628 PCT/ GB2005/ 003207 -116 EXAMPL/EB2E5/003207

The foll ow ng conmpounds were synthesized according to

synthetic schenme E above: Ex. Conpound 1H NVR mz SM

El (+) N[1-(5-Benzyl-3- (DMSO-d6, 90 C) b: 0.36 (d,

3H), mz Method nethyl-4-o0x0-4,5- 0.73 (m 1H), 0.96

(d, 3H), 1.26-1.27 532 40a dihydro-i sot hi azol o[ 5, 4-

(m 1H), 1.65-1.87 (br m s, IZD 2.37 (MH)

d] pyri midin-6-yl)-2- (s, 3H) 72 (m 1H), 2.87 (s,

3H), rrethyl-propyl]-l\l—ém ;&)ﬁ 41 (m 2H), 5.22-5.27
(d, 1H), dimet hyl am nBXSNBIY 4. 5. 73.5.76 (d, 1H),
6.12-6.17 (d, met hyI-benzam de 7.22-7.41 (m 9H)
+) N-[ en yl - dé, 90 C) 8: 0.36 (d,
d hyI - 0.73 (Ranadd) ., 0.95
, 3 . I720-1. 237596, ydr o- i sethiazelof 54
(nNH,lH), 118460582 (br m s)8H), 2. 69icHgge, 140°C, 20min
d] pyrimdin-6-yl)-2- (m pi=)T 2.87(s, 3H), 3.35-3.37
(m (M) nethyl-propyl]-NX3-/2H), 5.17-5.22 (d,
1H), 5.71-5.75 (d, dinethylamxo-propyl)-4- 1H),
6.12-6.17 (d, 1H), 7.21-7.57 (m brono-benzam de 9H)
E3 (+) N-[1-(5-Benzyl-3- (DVSO d6, C 6: 0.36 (d,
3H), mz Method nethyl -4-o0xo0-4, 5- 1(m 1H), 0.94
(d, 3H), 1.20-1.23. 540 40b dihydrc ot hi azol o[ 5, 4-

(m P1H), 1.65-1.83 (br m s,\8H) | 2. B0 (MAkuoac, HOAG, Br,
R,Br, DMF

10-120°C, 2
M K,CO, , r.t, 2days \O N/ 110 , 2days |

N

0.5-1hr lday

R1 R1
0
>f\ NaN3, DMF, >fl\ Ph,P, THF, H,0 >/f\N
J\Kk 60°C )% ‘o N/J\!/k

OCl R
o
OWNI’IBOC / I N
‘ N .
Na(OAc),BH, Et,N, CH,Cl, ‘o N/)\H\
2days 2days 0 N

\/\/NHBOC




W@ dgochiH8628 di net hyl am no- propyl )-3 -

d] pyri mdin-6-yl)-2- (s, 3H, 2.69 (m 1H), 2.87 (s,

3H), nethyl-propyl]-N(3- 3.35-3.41 (t, 2H), 5.17-5.23

5. 71- 5. 74P GBL045/003207
6.11-6.16 (d, I H), fluoro-4-nethyl- 6.99-7.39 (m

8H) benzam de WO 2006/ 018628 PCT/ GB2005/ 003207 -117
EXAMPLE F OO0 0 O N NH2 O N NH2 2N NaCH O NH, 150C,
0.5h O NH M crowave, 1400C, 20min R / 0 0 9 NaCQAc,

HOAc, Br2 NH RBr, DM NNOI ,1 1 K2CO3 r.t, 2days
NCO | N~~ 110-1200C, 2days Njg.~\ RLRL Rl O/ OO
N NaN3DMF, Nx N Ph3P, THF, H20ON 0.5 ~i MO N 6 ohr

ON1day N\ O N Br

N3 N Lk RL O O ~—-NHBoc N
Na( OAc) 3BH, N Et 3N, WCM—

The following compounds were synthesized according to synthetic scheme F above:

Ex. | Compound "H NMR m/z SM

F1 | (+) N-(3-Amino-propyl)-N- | (500 MHz, 100°C, DMSO-dg): 6: 0.48 | m/z Method
[1-(5-benzyl-3-methyl-4- | (d, 3H), 0.94 (d, 3H), 1.20-1.45 (m, m, | 488 51
oxo-4,5-dihydro- 2H), 2.15 (m, 2H), 2.38 (s, 3H), 2.58 | (MH")
isoxazolo[5,4-d]pyrimidin- (s, 3H), 2.70 (m, 1H), 3.37 (m, 2H),
6-yl)-2-methyl-propyl]-4- | 5.11 (d, 1H), 5.64 (d, 1H), 5.90 (d,
methyl-benzamide 1H), 7.23-7.39 (m, 9H)

F2 | (+) N-(3-Amino-propyl)-N- | (500 MHz, 100°C, DMSO-dg) 5: 0.50 | m/z | Method
{1-[5-(4-fluoro-benzyl)-3- | (d, 3H), 0.95-1.10 (d, m, 4H), 1.55 (m, | 506 S5la
methyl-4-ox0-4,5-dihydro- | 1H), 2.32 (m, 2H), 2.40 (s, 3H), 2.60 | (MH")
isoxazolo[5,4-d]pyrimidin- | (s, 3H), 2.75 (m, 1H), 3.40 (m, 2H),
6-yl}-2-methyl-propyl}-4- | 5.10 (d, 1H), 5.60 (d, 1H), 5.88 (d,
methyl-benzamide 1H), 7.17-7.34 (m, 8H) '

F3 | (/) N-(3-Amino-propyl)-N- [ (90°C, DMSO-d6) 5: 0.44 (d, 3H),‘ m/z Method
{1-[5-(3-fluoro-benzyl)-3- | 0.96 (d, 3H), 1.15-1.35 (m, 1H), 1.50- | 506 50b
methyl-4-ox0-4,5-dihydro- | 1.71 (m, 1H), 2.36 (m, s, 4H), 2.60 (s, | (MH")
isoxazolo[5,4-d]pyrimidin- | 3H), 2.60-2.80 (m, 2H), 3.43-3.54 (m,
6-yl]-2—methyl—prqpy1}—4- 2H), 5.10 (m, 1H), 5.62 (d, 1H), 5.82 -
methyl-benzamide (d, 1H), 7.12-7.37 (m, 8H), 7.60 (br,
hydrogen chloride 3H) .




2days O N 2days ON ;)) \.~ NHBoc HM-,,-,,,/NHBoc
WO 2006/ 018628 PCT/ GB2005/ 003207 -118 EXAWMPLE F The
wo odobovdergy conmpounds were synt hesi zed accor di nBCT/6B2005/003207
synthetic schene F above: Ex. Conmpound '"H NVMR nfz SM
F1 (+) N-(3-Am no-propyl)-N (500 MHz, 100C, DMSO d6):
6: 0.48 mz Method [1-(5-benzyl-3-nethyl-4- (d, 3H),
0.94 (d, 3H), 1.20-1.45 (m m 488 51
0x0-4, 5-di hydro- 2H), 2.15 (m 2H), 2.38 (s, 3H), 2.58
(Ml +) isoxazolo[5,4-d]pyrinmn- (s, 3H), 2.70 (m
1H), 3.37 (m 2H), 6-yl)-2-nethyl-propyl]-4- 5.11 (d,
IHgx vtk d 1H), 5.90 (d. nethyl - benzam de 1H),
7.23-7.39 (m 9H) F2 |(+) N-(%Am nonrop [)-N- (500

MHz,- 100C, DVBO- d6) 5f 0.6\ N g/gﬁ
{1-[5- (4-f1 uoro- benzyj d, He. o5} 1. 10 (d, m
4H), 1.55 (m 506 51a nethyl 0- 4, 5- fli hydro- 1H),

2.32 (m 2H), 2.40 (s Nﬁ{ébg)((h/l—l-k)
I soxazol o[ 5, 4-d] pyri m H, 2.75|(m 1H), 3.40
(m 2H), 6-yl]-2-nethyl yl}-4- 5.10](d, 1H), 5.60
(d, 1H), 5.88 (d, nethyl -ben? e 1H), [.17-7.34 (m
8H) F3 (+) N-(3-Am no- propyl) - (90C, DMVBO- d6) 6:
0.44 (d, 3H), mz Method { 1-[5-(3-fluofo-benzyl)-3-
0.96 (d, 3H), 1.15-1.35 (m 1H), 1.50- 5p6 50b

net hyl - 4- oxo- 4 5- dlhydrn- 1 71 (m 1H) __P. 36 (m s,

4H), 2.60 (s, |soxazolo[5 4- d]pyrlmdl n- 3H),
2.60-2.80 ( 3.43-3.54
\%V)C]Oﬁ met %f g?ﬁepvu 4> C%n% 10 (mfaSHH), 5. 6% (d,CO.E
H,N , 5.82 methyl - benzapie (gniH), 7.12-7. 37’(47& H
2 .
7.60 (br, hydrogen chl or i d‘e 3H)@V\D 2006/ 018628 3 U
PCT/ GBZOOS/ 003207 2° po,Cl,© :
‘ - 750C, 2h mCPBA, EtOH
NHBoc 30g : ‘
‘ O,H Y GOt
i\ 1. DPPAINEt,, t-BuOH NaOH
~s < ,\/\ \ ,\/\S\
e S THF/H,0
5 4
LDA, CO,
Y NHB NH_HCI _coci N
4 M HCIin 1 4-dioxane z o~ §(\/
N o \ > V. 0 '
~8” “CoOH ~s” “cooH Py, r.t. .S N
7
MW, 30 min.
200 Mgl -phCH,NH,
0 NH, v .
—@JLNJ—J N%v
\(‘\/ 1.HN " NHBoc }j\\( ?/_g\\(
N o - \|
. AcOH S
2.4-MePhCOCI Y ph O Ph
10

'\/\é \ : 3. 4M HCl in Dioxane
0
12 :




-119- EXAMPLE G O NH2 N~HCI
~CO2Et

NaSH CO2Et

H2N H2N HC=N \ (r) '

N~SO

~CO2Et DMVF- POCI 3
H2 NH1S

weaehees 75C, 2h nCPBA, Et OH NHBoc OZH 30g QXEL/GB2005/003207

DPPA/ NEt 3, t-BuOH NaOH 6 \S THEfFH20 5 4 LDA, CO2
NHBoc NH2HCI ,/ COCI 4M HCI in 1,4 dioxane O S COCH
"SCOH Py, r.t. 0O 789 MV 30 min. 200 ng PhCH2NH2
O NHZ Br N 1.HZN'\,-\NHBoc Br2 2.4-MPhCOCI ~S 0 Ph
AcCH ~S 0 Ph 3.4M HCl in D oxane 11 10
-120 -
EXAMPLE G
The following compounds were synthesized according to synthetic scheme G above:
Ex. Compound "H NMR m/z SM
G1 (+) N-(3-Amino-propyl)-N-[1- | (DMSO-dg, 90 °C) 8 0.65 (t, m/z Method
(6-benzyl-3-methyl-7-0x0-6,7- | 3H), 1.36-1.50 (m, 1H), 1.60- 490 62
dihydro-isothiazolo[4,5- 1.72 (m, 1H), 1.88-1.99 (m, 1H), | (MH")

d]pyrimidin-5-y1)-propyl}-4-

methyl-benzamide

2.14-2.26 (m, 1H), 2.35 (s, 3H),
2.47 (t, 2H), 2.68 (s, 3H), 3.32-
3.44 (m, 2H), 4.90 (d, 1H), 5.50
(b, 1H), 5.76 (d, 1H), 6.96-7.34
(m, 9H), 7.68 (bs, 3H).

Chiral Rotations of the Examples

Rotations were measured on a Perkin Elmer Model 341 polarimeter. The compounds

were dissolved to a concentration of 1mg/ml in methanol and the measurements were made at.

20.0 °C, at 589 nM. 1 ml of solution was used. .

Example

Rotation

Al

C1

D2

A8

D5

A5

A4

D4

D6

Ab

AT

F2

o S A I BN S S B S T I
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The foll owi ng conpounds were synthesized according to

W@ blogteee schene G above: Ex. Conmpound ' H NMCHGB2@®8M003207
GL (+) N-(3-Am no-propyl)-N[1- (DVMSO-d6, 90 C) 6 0.65
(t, mMz Method (6-benzyl-3-nethyl-7-o0xo0-6,7- 3H),
1.36-1.50 (m 1H), 1.60- 490 62
di hydro-isothiazolo[4,5- 1.72 (m 1H), 1.88-1.99 (m
1H), (MH) d] pyrimdin-5- yI) propyl] 4- 2.14-2.26 (m
1H), 2.35 (s, 3H) nmet hyl - rf%f\m de 2.47 (t, 2H), 2.68
(s, 3H), 3.32- 44(m 2H) , 90(d 1H), 5.50 (b,

1H), 5.76 (d, 1 696734 OH-—7.68 (bs, 3H).
Chiral Rotations E?"“PHB* Exalr&‘) “H‘ Rot gti ons were
measured on a Peygjm trmer Woget 341 pqgl arimeter. The
compounds were dissolved to a concentrjation of |ng/m
in nmet hanol and the rreasureqreints were made at 20.0 C,
at 589 nM 1 m pf_solutionlwas-used—Exanple Rotation
A+ d + D2 H{AM + D5 +TA5 + M+ D4+ . D6 +
A6 + e T

A9 +

D7 +

D8 +

D3 +

D1~ +

B1 +

E2 + -

El +

E3 +

Gl +

F3 +

Utility

Compounds of formula (I) have been shown to inhibit the microtubule motor protein

HsEg5 in vitro. Inhibitors of Eg5 have been shown to inhibit the formation of a mitotic spindle

" and therefore for cell division.. Inhibitors of Eg5 have been shown to block cells in the metaphase

of mitosis leading to apoptosis of effected cells, and to therefore have anti-proliferative effects. It

* is believed that Eg5 inhibitors act as modulators of cell division and are expected to be active

against neoplastic disease such as carcinomas of the brain, breast, ovary, Iimg, colon, prostate or
other tissues, as well as multiple myeloma leukemias, for example myeloid leukemia, acute
lymphoblastic leukemia, chronic myeloid leukemia, chljonic lymphocytic leukemia, and
lymphomas for example Hodgkins disease and non-Hodgkins lymphoma, tumors of the central
and peripheral nervous system, and other tumor types such as melanoma, fibrosarcoma, Ewing's
sarcoma and osteosarcoma. Therefore it is believed that the compounds of formula (I) may be

used for the treatment of neoplastic disease. Hence the compounds of formula () and their salts
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A7 + F2 + WD 2006/018628 PCT/ GB2005/ 003207 -121
Exanple Rotation FI + A3 + AIO+ A2 + A9 + D7 +
w006/019638 + D1 + Bi + E2 + E1 + E + G +PCTF8B2005/003207
Utili Conmpounds of fornula (1) have been shown to
inhibit the mcrotubule notor protein HsSEgQ5 in vitro.
I nhi bitors of Eg5 have been shown to inhibit the
formation of a mtotic spindle and therefore for cell
division.. Inhibitors of Eg5 have been shown to bl ock
cells in the netaphase 5 of m4psis leading to
apoptosis of effected cells, and to therefore have
L j - pEol
and ﬁ{%ﬂ zgR) Hg/d%l?&t 'gféa eﬁgefa% at OPecltédfto be a?ﬁléé agrgs(t) %Q@ ngll%gg 8f the brain, .

brea@ peary Sing aold, peistaveor e tfssmesnmpélasi leQkéhia e as®lysiphbmas, tumors
as carci nomas of the brai n, breast, ovary, |ung,
of theeptial a9¢ petiphesalgiervays wurtery ans piber %@OQ\B’PPS shgsmelasoma,

ﬁbr{%éﬁ%ﬁ{%ngg%g%eu naé 2@1% ’cgﬁﬁ%cﬁcotfﬁ?gﬁl g ? Efé]x%alté&&ﬁt their in vivo
hydmihysabile esteysrgpdiexpyecied tb belketineaagamuioneoplastic disease such as carcinomas of the
brain, breast, ovary, lung, colon, prostéte or other tissues, as well as multiple myeloma
leukemias, for example myeloid leukemia, acute lymphoblastic leukemia, chronic myeloid
leukemia, chronic lymphocytic leukemia, and lymphomas for example Hodgkins disease and
non-Hodgkins lymphoma, tumors of the central and peripheral nervous system, and other mﬁlor
types such as melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma. It is expected that the
compounds of formula (I) would most likely be used in combination with a broad range of agents
but could also be used as a single agent. )

Generally, the compounds of formula (I) have been identified in the Malachite Green
Assay described herein as having an ICsg value of 100 micromolar or less. For example
compound A7 ((+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-
isothiazolo[5,4-d]pyﬁmidin—6-yl)-propyl]-2,3-dichlor0-benzamide hydrogen chloride) has an ICs

value of 136 nM.

Compounds provided by this invention should also be useful as standards and reagents in
determining the ability of a potential pharmaceutical to inhibit Eg5. These would be provided in
commercial kits comprising a compound of this invention.

Malachite Green Assay

- Enzymatic Aacti\}ity of the Eg5 motor and effects of inhibitors was measured using a

malachite green assay, which measures phosphate liberated from ATP, and has been used

~ previously to measure the activity of kinesin motors (Hackney and Jiang, 2001). Enzyme was

recombinant HsEg5 motor domain (amino acids 1-369-8His) and was added at a final
concentration of 6 1M to 100 ul reactions. Buffer consisted of 25 mM PIPES/KOH, pH 6.8, 2
mM MgCl,, 1 mM EGTA, 1 mM dtt, 0.01% Triton X—lOO and 5 uM paclitaxel. Malachite

- green/ammonium molybdate reagent was prepared as follows: for 800 ml final volume, 0.27 g of

Malachite Green (J.T. Baker) was dissolved in 600 ml of H>O in a polypropylene botile. 8.4 g
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10 I ynphomas for exanpl e Hodgki ns di sease and

non- Hodgki ns | ynphoma, tunors of the central and
w@edoopkssesml nervous system and ot her tunor typerFGBa@E/003207

as. nelanoma, fibrosarcoma, Ewing's sarcoma and

ost eosarcoma. Therefore it is believed that the

conpounds of fornmula (1) nay be wused for the

treatment of neopl astic di sease. Hence the conpounds

of formula (1) and their salts WO 2006/ 018628

PCT/ GB2005/ 003207 -122 and tjhgir in vivo hydrolysable

esters are expected to be active agai nst carcinonmas of

amgiet oo B 255820 e HR i BOE T RE R were mived o
20 nit reé thtrg'@gr Ceo [A fRadiRedy HR@& gblyﬁﬁ{ YRAUS cBlate

er tu types such as nel an br osar coma
5ul aﬂ&brﬁlﬁﬁxﬁd siuednim 1 2%BMSOnpasndiied of tHeoralislod 96 Ivgellapiaies 80 pl of
their salts and their in vivo 5 hydrgl ysable este

enzygiealipigdan beffer wlgonsbery evaa@%é%ier el &pgé&q@ats@ &é@s?@mpound for 20
mm.i/%ﬁ% rtll,ﬂ§ Bfeaﬁl‘c}ﬁl%‘ﬁgﬁs suBbtrdt Q@oluﬁ&?b&tmﬁfnﬁm zgg? rg}flatd: cgflgentratlon. 300

rostate or 0 t1 ssues

M) e lbmsa pM eokafriasd tubalin €fwaipbscenitetic: 908 eM<)em'1 &,ul of buffer were

acute |ynphobl astic | eukem a, chronic nyeloid

then pedaetarieach well nitert Fepation Krerion wakehied, ahg e UPYiRe Ay ARsdditional 20
min ftorr %’%@m”Bé tur'_!co% ?a%%lg \%&%qh%{]&{éengﬁéﬁ' iﬁ:sptﬂg Iﬁ&(ﬂ on of 150 %1 malachite

UnD S O centr n era nervo

gree%ﬁlhﬁiﬁlmﬁﬁﬁ)l}ﬂfdﬁ%rre&g&f@ fand @bdoyese Mhu as0 ﬁaioamaa ,exactly 5 min after
fibrosarcoma, Ew ng sarconma and ost eosar comm. i s

quengk yaigg é@p@ﬁaam%xrrbéus Eléwpfé@éf‘d sMpleculsy gvigeg)) PaWchrﬁﬁ%@ and ICsos
natlon With a broad range of
cdmh&%&h%n?%ﬁ?@@%bpguﬁfso be used as a single agent.

Gbnerally t he conpounds of forrmula (I) have been

identified in the Malachite Green Assay descri bed

herein as having an |1 C50 val ue of 100 m cronol ar or

| ess. For exanple 15 conpound A7 ((+)

N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d

i hydr o-

i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-propyl]-2,3-dichloro

- benzam de hydrogen chloride) has an 1C50 val ue of

136 nM Conpounds provided by this invention should

al so be useful as standards and reagents in

determining the ability of a potential pharmaceutica

to inhibit Eg5. These would be provided in 20

comercial kits conprising a conpound of this

i nvention. Ml achite Green Assay Enzymatic activity of

the Eg5 notor and effects of inhibitors was nmeasured

using a nmalachite green assay, which neasures

phosphate |i berated from ATP, and has been used



previously to neasure the activity of kinesin notors
(Hackney and Ji ang, 2001). Enzyne was 25 reconbi nant
woikigh1sset or domai n (am no aci ds 1-369-8Hi s) apdI/a®2005/003207
added at a final concentration of 6 nMto 100 |
reactions. Buffer consisted of 25 mM PI PES/ KOH, pH
6.8, 2 mMwmd2, 1 nMEGIA 1 mMdtt, 0.01% Triton
X-100 and 5 M paclitaxel. Ml achite green/amoni um
nol ybdat e reagent was prepared as follows: for 800 ni
final volume, 0.27 g of Malaghjte Geen (J.T. Baker)
was dissolved in 600 M of H2O 1 n a pol ypropyl ene
attle. 8.4 g WO 2006/018628 PCT/ GB2005/ 003207 -123
moni um nol ybdate (Sigma) was dissolved in 200 m 4N
HCl . The solutions were nm'xed for 20 mn and filtered
through Q.02 mfilter directly into a polypropyl ene
L. codimenqatomer of ayfomnewpe ghéprafilatlsd i n 12% DVBO was
added to the wells of 96 well plates. 80 | of enzyne
diluted in buffer solution apRo as added per wel |
and i ncubated wi th conpound o—@)pin. After this
pre-incubation, substrate_soln contai ning 2 mM ATP
(final concentration: 300 .dnd 6,053 M pol yneri zed
tubulin (final conceptratjion: 908 nM in 15 1 of
buffer were then ad ch \A_[QFI to start
reacti on. Reaction i xed| and | ncubated for an
additional 20 mn re. The reactions
were then quenched by theaddi t|ion 150 1 nmal achite

gr een/ anmoni um nol ybdat e peagert,; apdn@dgor bance read
D&gn \a[f\t’%

Claid!
- dal

as

at 650 nanoneters exactly 10 quench using
a Spectramax Plus plate reader (Ml ecul ar Devices).
Data was graphed and | C50s 4al cul ated using ExCel Fit
(Mcrosoft). WD 2006/ 018628 PCT/ GB2005/ 003207 - 124-
Clainms 1. An enantioner of a npound of formula (I):

inclidrlg a ph&nfacéutiafRZ acd¥taBle stitBr a®iNbivd-WrRirRyBable ester thereof,
wherein: ‘ ‘

X is selected from -C(CHz)- or -S- provided that when X is -S- then Y is -C(CH3)-;

Y is selected from -C(CHzs)- or -O- or -S- provided that-when Y is -C(CHs)- thenAX is not
C(CHy)- | |

misQorl;

R! is F when m is 1; 7

R? and R3 are independently selected from H or Cy_salkyl; wherein if both _R2 and R? are
selected from C;.alkyl they are identical;

- nis2or3; '

R* and R’ are independently selected from H or C1-3élky1;

Z is optionally substituted phenyl, or optionally substituted benzothiophene wherein the
number of optional substituents is I or 2 and each is independently selected from F, Cl, Br, CH;
or CH,CHj3; and

¥ XN

represents a chiral center;
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Y Z 5 including a pharmaceutically acceptable salt or
an in vivo hydrol ysabl e ester thereof, wherein: Xis
w@edoeotssas from - C(CH3) - or -S- provided that WenGE2008/003207
-S- then Yis -C(CH3)-; Y is selected from-C(CH3)- or
-0- or -S provided that when Y is -C(CH3)- then X is
not 10 -C(CH3)-; msOorl;, Rl is F.when mis 1; R2
and R3 are independently selected fromH or Cl _3al kyl ;
wherein if both R2 and R3 are selected from Cl. 3al kyl
they are identical; 15 nis2qnr3g_R4 and RS are
i ndependently selected fromH or Cl_3alkyl; Zis
whergfh e e ion s B BB RS el B ¥Bisihat wperen the optical
rotatRRtdf Bddnaftigéd, tvhen bsid ieSarltiodfer 2s @iBgbleAC aicénceentration of 1mg/ml in
i ndependently selected fromF, d, Br, CH3 or

methgppl GHP0. (i np@sured at X89mdEésts. a chiral center; WO
2006/ 018628 PCT/ GB2005/ 003207 -125 wherein said
enantioner is substantially free of the other

2.  enAflch&Bmerang c&ﬁﬂﬁ@é@idbﬁfbﬁmﬂat(l)@a&ordfngtt@t:laﬁﬁ 16Hhdrdig X is - C(CH3)-
enantionmer, when said enantioner is dissolved at_ a

or a phawsasruiigaliyorscentablagilinr amin ving Iylielysablg espay thereof.
measured at 589 nMis (+). 5 2. An enantioner of a
compound of formula (1) according to claim1l wherein X
3. 1 SAn@(lﬁkﬂﬁ))neﬁ @5 aaombatlimiﬂ@fébtrmda|(I))acemdmgttab]a&nSaizltermn X is-S-ora
an in vivo hydrol ysabl e ester ther
PhargAgiPaEIccaRtaRle SR Yot RY&I%F?JE?G‘( ?%teréle%?fd. ng to.
claim1l wherein Xis -S or a pharmaceutically
acceptable salt or an in vivo hydrol ysabl e ester
4. t hAnemhtiohr 4f a Amepramt]iod Hermudsd (Iha@orangl tooanyfont of wlairas 1-3 wherein

Y is (é()Cl—?g € orradﬁhr;}%natlc%uggéﬁyoargzgep?able SEﬁJ[ or an in vzv\l\qqydrolysable ester thereof.

5. An enantiomer of a compound of formula (I) according to any one of claims 1-3 wherein -

Y is -S- or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

6. ' An enantiomer of a compound of formula (I) according to any one of claims 1-3 wherein

Y is -O- or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

7. - An enantiomer of a compound of formula (I) according to any one of claims 1-6 wherein

m is 0 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

8. An enantiomer of a compound of formula (I) according to any one of claims 1-6 wherein

m is 1 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

9. An enantiomer of a compound of formula (I) according to any one of claims 1-8 wherein
R? and R? are both methy! or a pharmaceutically acceptable salt or an in vivo hydrolysable ester

thereof.
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Yis -C(CH3)- or a pharnmaceutically acceptable salt or
an in vivo hydrol ysabl e ester thereof. 5. An
wepr@abisseer of a conpound of formula (1) accorBCNGBR@S/003207

any one of clainms 1-3 wherein 15 Y is -S or a

pharmaceutically acceptable salt or an in vivo

hydr ol ysabl e ester thereof. 6. An enantioner of a

compound of forrmula (I) according to any one of clains

1-3 wherein Y is -0- or a. pharmaceutically

acceptabl e salt or an in vivg,pydrol ysable ester )

thereof. 20 7. An enantioner of a conpound of formula

(1) according.to any on f clainms 1-6 wherein i.S .
10. ;g SiRiiaE e PedPTy g aprdn i Msariog 10 B Pt Qs 1-8 wherein
R? ishydh %8 Rl eHes aghathRkefdallyecdpaltd 3K 6rQi¥ES vab W drolysable ester

conpound of formila (1) according to any one of clains
theredf.6 wherein mis 1 or a pharmaceutically acceptable

salt or an in vivo hydrol ysabl e ester thereof. 25 9.

An enantionmer of a conmpound of formula (1) according

11. t 0AARYa R bf & bemPBunkt & fohirilei(T) ack2diardo B3y adecofddiths 1-10 wherein
nmet hyl or a pharmaceutically acceptable salt or an in

n is /preophaympesuiisaly ascerielle sali peareigfvivaipy olyeibie etz ghereof.
PCT/ GB2005/ 003207 -126 10. An enantioner of a
conpound of formula (1) according to any one of clains
12. 1- 8nvhattRiner oR2 compomidufl foanda R atsorfiingrto any one of claims 1-10 wherein

. pharmaceutically acceptable salt or. an in_yivo
nis ﬁ%ﬁ ehaymagsusicabt aseeptplle salbpr ansnpivo hyrelisas eV thespot,
conpound of formula (1) according to any one of clains
1-10 wherein n is 2 or a pharmaceutically acceptable
13. salh ensnt@mer of ¥ icvmpowyd o fpgailh €) @estedinghe pmodne dfXlaims 1-12 wherein

R arg e BOBY Har 0O rdl AR Foprefy]§F @ PhihdsButically
accetABIE ¥RIE BHAH SR YhREEIORILADERer3BerboOr an in Vvivo '
ydrol ysabl e ester thereof. 10 13. An enantionmer of a

conpound of forrmula (1) according to any one of clains :

1-12 wherein R4 and e H ol h . .
14, L MG o6 R ARGl iR ] el g b Ao B Wi laits 1-13 wherein
Z1is @-%(é@]@tlg@nﬂ, $ahAotidbplan-1-Hl, viahlorbyltngl, yisirbine peaiyé r4-methyl-3-

thereof. 15 14. An epantioner of, a conpound of formnula
fluorpphenyt eio.drididlarephamy! enrephsrmaraitically aceapighle salt ar ayin @vo

- Rt benzot hi ophen-2-yl, 4-chorophenyl,

hthW%ﬁga%%%2§§¥%ﬁ4-nethyI-3- fl uor ophenyl or

2, 3-di chl orophenyl or a pharmaceutically acceptable

salt or an in_vivo e g . i
15. An enantiomer of a compound of formula (I), as recited in claim 1, including a

pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

-wherein:

X is selected from -C(CHjs)- or -:S- provided that when X is -S- then Y is -C(CHs)-;

Y is selected from -C(CH3)- or--O- or ;S— provided that when Y is -C(CH3)- then X is not
CCHys

misQOorl;

R'isF whenmis 1;

one of R* and R is H and the othér is methyl or both R? and R are methyl;

nis2or3; ' '

R* and R® are independently selected from H or Cy.zalkyl;
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hydr ol ysabl e ester thereof. 20 15. An enantionmer of a
conpound of formula (1), as recited in claiml1,
w0 p@btiorgy a pharmaceuti cal |y accept abl e sal t POT/GBRO0S/003207
vivo hydrol ysabl e ester thereof, wherein: Xis
selected from-C(CH3)- or -S- provided that when X is
-S- then Yis -C(CH3)-; Y is selected from-C(CH3) -
or. -0- or -S- provided that when Y is -C(CH3)- then X
is not 25 -C(CH3)-; msQorl; R isFwhenm sl; one of
R2 and R3 is H and the other.{g ethyl or both R2 and
R3 are nethyl; nis2or3; 30 R4 and R5 are

3SR IHE0L ke B8 S S 1 g RO oMby, -ty

ﬂuofbphelﬁ}l‘ly)kQbediyﬂﬂordpﬁﬂmujidophen 2-yl, 4-chl orophenyl,
4- bc[”(’)rmphenyl - met hyl - 3- fluorophenyl or
2, 3% dre@msémtéﬂﬁbﬁ%lloen@hd repr esents a chiral center;

wheiég{'rﬁ 654 Bnsibfhef ﬁ%ﬂgé’c&gﬁl \M‘{Ie ree. O;f Ll’}pti(gtﬂ&t én@th‘él mérF5 g{?% thlelreﬁlethe optical

er enanti omer
rotatddn dfhe emmbmnmhenwaelrmaamminma disscﬂn’ﬁi ati e&odb&ﬁmltmﬁ df Img/ml in
at a concentration of met hanol, at 20.0 C
meﬂi?@ﬁbl?r?%(?joa@%“rﬁﬂﬂat%89(&15(“916 An enantioner of a
compound of formula (lI), as recited in claima1,
including a pharmaceutically acceptable salt or an in
16. vi vmm ehmdn@hmaﬁkal engouad of fwmab:f(l) A9reched @i ddaimYl,iisclu@ng a

and X is - m sQor 1; sFwhenm one of
pharpggceipaiy a?@%?grﬁahpﬁén Bt vk by oy Wstsrrt%sr&m% R2 and
whef&p-are methyl; 15 nis2or3; R4 and R are
I ndependent |y sel ected fromH or Cl1_3al kyl ;
Y is -S- and X is -C(CH3)-;

misOorl;

R!is F whenm is 1; ,

one of R* and R is H and the other is methyl or both R? and R? are methyl;

nis 2 or3; S

 R*and R’ are independently selected from H or C;_zalkyl; ’

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophényl, 4-methyl—3-
fluorophenyl or 2,3-dichlorophenyl; and '

“*” represents a chiral center;
wherein said enantiomer is éubstantially free of the other enantiomer; and wherein the optical

rotation of the enantiomer, when said enantiomer is dissolved at a concentration of 1mg/ml in

methanol, at 20.0 °C measured at 589 nM is (+).

17.  An enantiomer of a compound of formula (I), -as recited in claim 1, including a

pharmaceutically acceptable salt or an in vivo hydrolyséble ester thereof,

wherein:

Y is -O- and X is -C(CH3)-;
misOorl;
R! is F when m is 1;

one of R? and R® is H and the other is methyl or both R? and R? are methyl;
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Z is 4-nmethyl phenyl, benzot hi ophen-2-yl,
4- chl orophenyl, 4-bronmophenyl, 4-nethyl -

wo bwennogsbenyl or 2, 3-di chl orophenyl ; and repr eBENGB2@5/003207
chiral center; 20 wherein said enantioner is
substantially free of the other enantioner; and
wherein the optical rotation of the enantioner, when
said enantionmer is dissolved at a concentration of
Img/ mh in nethanol, at 20.0 C neasured at 589 nMis
(+). 17. An enantiomer of a_ ound of formula (1),
as recited in claiml, including a 25

phar utically acceptable salt or an in vivo

hyﬂﬁgﬁygable ester thereof, wherein: Y is -0- and X

4-2&‘1(1%@1‘6 1nd FP@rﬁlQQt‘I}lselec%d frémfH vhensamyls 1; 30 one of
and t'he other is nethyl or both R2 and

R¥Z w@mﬁlytghewl\/@@@@@ﬁ)@S@Zﬁ pchlosmivos) ddsomyphenyhg-methyl-3-

nufzﬁrs :E an d R5 re 4ndependent|y sel ected fromH
fluorpphegy! o377 éic henyl: B¢ hy | phenyl | benzot hi ophen- 2-yl ,

4"@‘h|r9j5r@§é'ﬂ%rb%hlraﬂc@ﬁ&”0pheny| 4- et hyl -

f 1 uor ophenyl or 3-di chl or ophen and 5 ok
wherclepaelseaantgaraerah Slrt&tantéél&ﬁ Eee Ogﬁé P}é’ﬁﬁ eRaRlgMeH AR ieETin the optical

e enant | oner
meth&x%ldat@mfﬁc RBBJurdBatdigs a0 e@d).at a concentration of
Img/m in nmethanol, at 20.0 C neasured at 589 nMis
(+). 10 18. An enantloner of a conpound of fornula
( as . recited in [
18§ rikp oRRebERERTT s MeSbR Jiprm A GrBicin cliny 1, inchuding o

phanhs(@éﬁlaba&@a&h@taﬁé edlt shariwofyo wlkleslgsable es¥ritisered®( CH3) -

and X is -S; msOorl; 15 Rl is F when mis 1;
wherein:

Y is -C(CHs)- and X is -S-;

, I'Otat]\RB é)? ant I r%%rf %vﬁgrf gald E@tﬁh@? fs (ﬁ Neh%'(.@ Eonc%ﬁgatlovr\hqoefnl mg/ml in

misQorl;

R'isFwhenmis 1;

one of R? and R? is H and the oth¢r is methyl or both R? and R® are methyl;

nis2or3; '

R* and R’ are independently selected from H or C, 3alky1

Z is 4-methylphenyl, benzothiophen-2-yl, 4 chlorophenyl 4-bromophenyl, 4-methy1—3—
fluorophenyl or 2,3-dichlorophenyl; and

“*» represents a chiral center;
wherein said enantiomer is substantially free of the othér enantiomer; and wherein the opfc'ical

rotation of the enantiomer, when said enantiomer is dissolved at a concentration of 1mg/ml in

methanol, at 20.0 °C measured at 589 nM is (+).

19.  An enantiomer of a compound of formula (D) or a pharmaceutically acceptable salt or an
in vivo hydrolysable ester thereof selected from: - |

(+) N-(3-Amino-propyl)-N-[1 —(5—benzyl;3 -methyl—4-oxo-4,5-dihydro-isot1ﬁazolo[5,4f
d|pyrimidin-6-yl)-propyl]-4-methyl-benzamide;
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one of R2 and R3 is H and the other is nethyl or both
R2 and R3 are nethyl; nis2or3; R4 and R5 are

w0 pbepesseent | y sel ected fromH or Cl_3al kyl; ZPCEGB2005/003207
4- et hyl phenyl, benzot hi ophen-2-yl, 4-chl orophenyl,
4- br onmophenyl, 4-nethyl-3- 20 fl uorophenyl or
2, 3-di chl orophenyl ; and represents a chiral center;
wherein said enantionmer is substantially free of the
ot her enantiomer; and wherein the optical rotation of
the enantioner, when said enaplgioner is dissolved at a
concentration of Ing/m in nethanol, at 20.0 C

o SRR BT O B 27 AR I Rl oo

d]pyﬁﬁﬁ@lﬁtéa?ﬂ]%r@ﬁyll}-4%etﬁﬂ—bdnﬁarﬂjd\é0 hydrol ysabl e ester
reof selected from (+

(+) N\t(% Mﬁpfmorp’d)oﬁy{ 1)L5r\£3fﬂ1(1€(r%=) -hsamdyB-methethrgko-4.Sosiby drogsathiazolo[s,4-

d]PYd‘]‘TXQIP%nV i Pmﬁé’%?)‘%g%l RSt hyl - benzani de; WO
+) W@gﬁ%ﬁSﬁ%&Wl[@Z%ﬁkﬂoﬁ&ﬁﬂlﬂ -413X9-4, F)dihydro-isothiazolo[5,4-
d]pym@n(@ylfhpa@frﬁf%@mm ;e@aﬁ%@w 4- oxo0- 4, 5- di hydr o- i sot

+) I‘@-ﬁ?— @13 n)S%IE[I){ égrgegkgl-ﬁlﬂélcﬂyl 4B0:RR¥ 5 dlhydro isothiazolo[5,4-
d]pyNn(i&in#my]r)@rcppyd)]@}choM-{)énz[aﬁmﬂeS f 1 uoro- benzyl ) 3-nmethyl -

() 16;51? ggéxpo}sprgéy f[a |5 t i) %Z.Hn&glyigdfctxp)qu 2 %Eﬂyrgro 1soth1a2{)llc][5 4-
d]pyH‘nﬁ@m%H%rcﬁHy‘?PyjﬂhoM h-]‘ne(ﬂ'i_’ylh)%ﬂ%dé met hyl - 4- oxo- 4, 5-d

I hydro-1sot hi"azol o[ 5 pyrim di n-6-yl)-propyl ]
(+) N@Mﬂ@r@ﬂh}zﬁﬁldé be@z})l 3-methy1 4-0x0-4,5-dihydro- 1soth1azolo[5 4-

Rt R N e SRR

+) Béhz§ t@{d@h&%@@ﬁﬂb@ﬁyh&a&d %3 anélélgyl?ro%y%lt (sy lbenzyg ibmith}él_% 0x0-4,5-

dityieyapbiazeolh daBpSino-yepropy amide
(+) I?k?-)ﬂnlu% %ltﬂgf'l)GNy[llz(’SpJegE}yllﬂ m%ﬂ{yll HOUR- éfl 5 W}(A 1s%ﬁﬂ§2%’[8[ggf td]pyrimidin-
—yl)\blbﬁymm-m@thpr-b&mhﬂnd& [ 1- ( 5 benzyl 3- et hyI 4 oxo 4,5-d

+) I@- YZ:? %qb%ﬁ;h%g%gii%og@A % 4’1 hydro 1sothlazolo[¥ 4- d]pyrlmldm -6- y%—propyl]-N (3-

- dimd1AS noﬁr%ﬁgnerflaﬁ o ;,I Cg?fnlgflhw - 4- 0x0-4, 5

(+) N-[1-(5-Benzyl-3-methyl-4- oxo-4 5-dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-propy1]-N-(3-

isopropylamino-propyl)-4-methyl-benzamide;

. (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-

6-yD)-propyl}-4-methyl-benzamide;

(+) N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide; A

&) N—(S-Amino-propyl)-N-[l-(S-Benzyl—B -methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-2-methyl-propyl]-4-methyl-benzamide;

() N-(3 Ammo-propyl)—N {1-[5-(3-fluoro-benzyl)-3-methyl-4-0x0-4,5-dihydro- 1soth1azolo[5 4-

d]pyrimidin-6-yl]- 2—methyl-propy11-4-methyl-benzam1de
(+) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4-dpyrimidin-
6-yl)—2—methy1—propyl]-4-bromo—benzamide;
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di hydro-isothiazo to [5,4-d]pyrimdin-6-yl)-propyl]
am de; 15 (+)

WOR{BAOSE$0- et hyl ) - N-[ 1- (5- benzyl - 3- et hyl - 4- ORGF/EB260d4i003207
hydr o- sot hi azol o[ 5, 4-d] pyri m di n-
6-yl)-propyl]-4-nmethyl-berizamde; (+)

N-[ 1- (5- Benzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of
5,4-d] pyrimdin-6-yl)-propyl]-N(3-
di unet hyl am no- propyl ) - 4- net hyl - benzam de; (+)
N-[ - (5-Benzyl - 3- met hyl - 4- oxop#4, 5- di hydr o-i sot hi azol of
5, 4- d]pyrlmdln 6-yl)-propyl]- N-(3 20

)RR O R R F oy DS byl 5 4elpyrimicin

6-y1)- t%wﬂ@}’“p?@%ﬁz@nﬂﬂ@l%eﬁaﬁﬁﬁhm di n-

rnet hyl - benzam de; (+)
) M{ wwyé}}jﬁ)lf(ﬁ hqn%yl -3-methyl- 4—ox0 4,5-dihydro-isothiazolo[5,4-d]pyrimidin-
0Xx0- 4, 5-di hydro-i sot

o AR OB b 10,3, 0 o

) N-@S-@Bﬁlﬁlﬁlpr&}@m)zﬁfql CtsrbeZEyl(Zv‘thlethyIA oxo -4,5- dlhydro isothiazolo[5,4-
no- prop (5-benz 4- 0X0- 4, 5- d

[1- h
d]pyrlﬁyémnoﬁ V%&W@ngr@mllﬁ fluoro- 4-me¥hyl benzan Xe
+) I\?J_'(_?Aﬂn% ‘yr(ﬂ)y?) Nl [)1 (% Hgﬁﬂ;lysl-m%fh?f@-\ﬁrl-(lxof"él,%ﬁl%ko-%%ﬁﬁ%oqgﬁ-
d]pyNn(I&anyDQ‘mﬁthpybl))pN] Eﬁbﬂoﬁmﬁl&nfzhmafep benzyl ) - 3- net hyl -

(+) N-1+ Ié—ﬁqp;syl gvlrlg%gxyi)?lo?(gf n% Oﬁ%ﬁ%ﬁé%i?i }gr|1r|r1ud1n g—y]I) 2-methyl-
prop%lt]g‘@'(ﬁ'ahﬁ& ﬁ%ﬁ’l* {II} 4(-I§etkﬁ§p5%/f!za§u&et hyI - 0X0- 4, 5-di

Io- ISOt 1 azo pyrlm
) T@-[l"l@“BEHZBébhlylbﬁxplr-éwb% -dbrydrmpishéezatui fd: d]M@lmldm- -y])-2-methyl-

prong S ALYy BBy oo benzd et

() N—EI-ESJB%HZ)MIES ﬁeﬂlﬁ?f—h—)élxo%%i}wﬂro'irsgthh%@[dﬁ LSObIHATMN-8-y1)-2-methyl-

pyrimdin

pr0p61];N Xa-ﬁun@hﬁymnmmpwl]) SAflyasp Hymetrhbenvagede; (+)

() I\IN; G ng-p ?wal [o[(gl' gfﬁ@flsj Qm%ﬁ%ﬁl -o%(orﬂeg I&ﬁlydro 1soxaz%10%3,qi—d]pyrimidip-

pyrinm’d
-yl)62yﬁe)th}2-pi’f@iymy4nm1@ﬂwehzmﬁdcfl uoro 4- met hyl - benzani de;

Q) Wé )Ammmpmpn@ﬂ&p{;lrbs %@qerwea@ﬂ)mm@hm%q 4.5-dhyslra-ispxazolo[5,4-
d]pygirﬁ%ﬂréo};l% E‘ﬂg?lz oBgIS {nettyl-benzamide;

) N-f($-|Aanme«pm;gfﬂ)=1NU lb[éF(bal‘ﬂlllcde-be(mﬁl) -3-methyl-4-ox0-4,5-dihydro-isoxazolo[5,4-
ApyPryirdy Sochr BopbpE ety beanides b7 00X 7
) }?-](%mmlﬁb%éby@y =ML =(8-bERENY-mR IR L dxods, PrisiyRr LRBARMTLF4, 5-

dlpyNinfidingsy Beropyll-Smestyirpenzingsle- 4, 5- di hydr o-i sot hi azol of
5,4-d] pyrimdin-6-yl)-2-methyl 10
propyl ] - N- (3-di net hyl ami no- propyl ) - 4- net hyl - benzani de;

20.  An enantiomer of a compound of formula (I) or a pharmaceutically acceptable salt or an
in vivo hydrolysable ester thereof as recited in any one of claims 1 to 19 which is substantially

free of its corresponding (-) enantiomer.

21.  An enantiomer of a compound of formula (I) or a pharmaceutically acceptable salt or an
in vivo hydrolysable ester thereof as recited in any one of claims 1 to 19, having no more than 1%

w/w of the corresponding (-) enantiomer.
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(+)
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of

WG 2006018598 | mi di n-6-yl) - 2- et hyl - PCT/GB2005/003207
propyl ] - N-(3-di met hyl am no- propyl ) - 4- br ono- benzami de;
(+)

N-[ 1- (5- Benzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of
5,4-d] pyri mdin-6-yl)-2-methyl -
propyl ] - N (3-di met hyl am no- propyl)-3-fluoro-4-nethyl-b
enzam de; 15 (+)
N- ( 3- Ami no- propyl ) -N-[ 1-(5- benzyl 3- net hyl - 4- oxo- 4, 5-d
gh%%)re%%rlltf%%q%)zﬂ? Lg]ﬁé}u?& g%/ rf%%% (B&gﬁzpéxﬁ{na%:eutiq_e’lly acceptable salt or an
in vz% ﬁ?ﬁr@&bﬂﬂ’e BiQRNELo MNislrdciled-ih 4ny bHOSLIBBNRZY ) 1'93h£‘§?1ﬁ%"}i$ nore than 2%
4- 0xo0- 4, 5-di hydro-1 soxazol o[ 5,4- d]pyriinidin:6-yl
w/w o2 theetohrgbpaqpdimgy(h) énantdomet hyl - benzam de; (+)
N- ( 3- Ami no- propyl ) - N-{
1-[5-(3-fluoro-benzyl)-3-net hyl - 4- oxo- 4, 5-di hydr o-i sox
23. aZ AnhentfometQf a comgound of formula (I) or a fharmaceutlcally acceptable salt or an
gyr|n1d|n 6-y net yI propyl }-4-net hyl - benzani de;
in vipg dpg)lym‘t(l@es,&@ﬁth@e@ﬁ@qu:l) Np pny one of claims I'to 19 for use'as a med1cament
1- (6- benzyl - 3- net hyl - 7- oxo- 6, 7- di hydr o-i sot hi azol o
[4,5- d]pyrimdin-5-yl)-propyl]-4-nethyl-benzam de.
24. 20Théusecdtantenamtmefora compponthef ofmblarora pheymaveutically acceptable
phar maceutical |y acceptable salt _or an 25 in vivo
salt ¢ryadyiB viyedioles gl@resfteh 516&‘5# agecited it @Y 98 oA Sipiphé A9, in the
man{afiufBofl leéﬁ?&‘gi Gk freStRSE 312;%0%%{15 bf &Sobrs'ak 01ated with
corresponding (-) enantioner. enant1 oner o
canceonpound of formula (1) or a pharmaceutically
acceptable salt or -an in vivo hydrol ysabl e ester
thereof as recited in any-one of clains 1 to 19,
25. ha"fh@ﬁserkﬁ AAREEN T RRD o YocodPoundb¥he Forki®a g;’,ro‘i %%ﬁ&@quceﬁticauy
(-) enantioner. WO 2006/0 8628 PCT/ GB20057°003207 -131
accepiableAnlt enamin wvcehYCbblyaatdQ)ﬂwm@ﬁcasmecmd imrahyaord Of adaima 1-19, in the

r al | ccepta an. Ln,vi.vo .
manf b r S s RO RE o e Tal iR PR Pid yPiiRe ffpet in e
warrBlb8ddisd anidl Z%h RAdydnng no nore than 2% ww of the
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conpound of formula (1) or a pharmaceutically
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a conpound gf. fornul a or a pharmaceutically
waeEp %ftﬂ r@edqgaamnt 9T USh 1R %heﬂ%nm af EAGiRaBRE 0%%1@ &ain, breast, ovary,

lungi {lbg&g%{d n@'ﬁ %t%cllnhﬁ 1d @y@@ﬁlag&ﬁceﬁflasc }?ﬁoé%tnﬁaet Rrbos of tﬂe central and

actur I cament treat nent

_peripherab nephyd sysies, afelaionoy, fibresamesecEwingt sardbima and msepsarcoma.

27. A method for the prophylaxis treatment of cancers associated with comprising
administering to a human in need of such treatment a therapeutically effective amount of an

enantiomer of a compound of formula (I) as defined in any one of claims 1 to 19.

28. A method for the treatment of cancer comprising administering to a human a

therapeutically effective amount of an enantiomer of a compound. of formula (I) or a
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25. The use of an enantioner of a conpound of the

formula (1), or a pharmaceutically acceptable salt or
w@prooet018628 0 hydr ol ysabl e thereof, as recited i PCEHOB2@5803207

of clainms 1-19, in the 15 manufacture of a

"medi cament for use in the production of an Eg5

inhibitory effect in a warm bl ooded ani mal such as

man. 26. The use of an enantionmer of a compound of the

formula (1), or a pharmaceutically acceptable salt or

an in vivo hydrol ysabl e ther§?§ as recited in any one

of claim1-19, in the 20 manufacture of a nedi cament

for usein the treatnment o C s of the_br L
pha@?agggttcallgggqﬁytab{q BHQr ap gy Bzfﬁo Bﬁ% ;3%56 £ S5ter thereof ia%q?g’é]ned in any one of
claimyehome | eukem as, |ynphomas, tunors of the central '

and peripheral nervous system nelanom,

fi brosarcorra Ewi ng' s sarcona and ost eosarcoma. 27. A

thod..for. th h i of .
29, Jeeueredior oRaRaY P kLRt A CasRd gl such as man,
in nédd JFRR6h @latBuarWitlead Bikies AdkNALERAN Gl kel &RITIcHOe amount of

anmount of an enantioner of a conpound of fornula (1)
an epantigater abe compeind Wdermatla € airmsphirmerenticalygiceeptahde kadtior an in vivo

hyd{ gysaglﬁ%hergo%aésrqaeﬁite &l & cg:n% f%?al r'lsl ng adm ni stering

rapeu € |ve amount of an
enanti oner of a corrpound of for rrul a (1) or a WO
2006/ 018628 PCT/ GB2Q05/ 003207, -132
0. phdy matedof Farting crEdrnastidhe brain, Sreagh oyay,lupg colon and prostate,

mul{yl 5%@@% ﬁi%&tag éy&gﬁ&ﬁ&% tl.gﬁ(%rg 8@%{3’0 rlljﬂ(r:zlﬂ r%& ﬁﬂgeéﬁfnervous system,

melarohiabiibosyrcedb dﬁ\vmgis sarcomi rmd ose dedcoard, imh wastidio@ied animal, such as

man, 5.in_need of h treatnept. whi ch co
mangiics 8f B o LR AR LG ATRESC S TR R TIS St g efective amoun

of afBnRiReRkl SMBEorRbord P TR IPBr § prahgeiiciily QJceﬁtable salt or an in vivo
phar maceuti cal |y acceptable salt”or an in Vvivo

hydielsselle flwadrifeast deginedin anysondef ichéds 119%any one of cl ai ns
1-19. 30. A nethod of treating carcinomas of the
brain, breast, ovary, lung, colon and prostate, 10

31. nuLAIer@aéaaﬁbﬂrmrﬂ BLiEAC&BprididE RN e Siontet BP4 Sor@poddedf formula (M or
central and peri pheral nervous system nel anons,

ap ﬁnmcé%t BaecePRMagltor saie via hudelysstle sstar ol as dﬁfmed in any one
of cl?ﬁﬁsrq o L tt%ﬁgthgrr\klﬁﬁht Jeadt %He g%}lﬁ Lacel 1c51'?y chc%gtagfe dllulent or

ch conprises
excipienef f ecti ve anpunt of an enantloner of a conpound of
formula (I) or a pharmaceutically acceptable salt or
an in vivo hydrolysable thereof, as defined in any

32. 0NQ ﬁ{anﬁhé%iuﬁ'éal Jcblln%osi’gén which comprises an enantiomer of a compound of the
formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable thereof, as defined in
any one of claims 1-19, 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.

33. A pharmaceutical conﬁposition which comprises an enantiomer of a compound of the
formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable thereof, as defined in
any one-of claims 1-19, 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.



31. A pharmaceutical conposition conprising an
enantioner of a conpound of fornmula (I) or a
w@b@omessesit i cal |y acceptable salt or an in vi vBCT/GB2005/003207
hydrol ysabl e ester thereof as defined in any one of
claims 1 to 19 together with at | east one
phar maceutically acceptable carrier, diluent or
exci pient. 20 32. A pharmaceutical conposition which
conprises an enantiomer of a conmpound of the fornula
(1), or a pharmaceutically agf ptable salt or an in
vivo hydrol ysabl e thereof, Yefined in any one of
clains 1-19, in association with a
34.  phiaphmmectitical doyspesisiop tetittecimprirshen ghantigper ef a pegppound of the
fonm“'“i%l 'oglaf;g]ggga{cgﬁf‘ %& Iyoan o atdl sdHo a{ngg ?gﬁ%ﬁ%l%&l‘)?&heﬂe& 8s defined in

as man.
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use in the productlon of an anti-cancer effect in a
man.war m bl ooded ani mal such as man. 30 WD 2006/ 018628
PCT/ GB2005/ 003207 -133 34. A pharmaceutica
conposi tion which conprises an enantioner of a
conmpound of the formula (1), or a pharmaceutically
acceptable salt or an in vivo hydrol ysabl e thereof, as
defined in any one of clains 1-19, in association
with a pharmaceutically-acceptable diluent or carrier
for wuse in the treatnent of carcinomas of the brain,
breast, ovary, lung, colon and prostate, nmultiple 5
nmyel oma | eukem as, |ynphomas, tunors of the centra
and peri pheral nervous system nel anonma
fi brosarcoma, Ewi ng's sarcoma and osteosarcoma in a
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