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WD 2006/ 018628 PCT/ GB2005/ 003207 ENANTI OVERS OF

SELECTED FUSED PYRI M DONES AND USES I N THE TREATI\/ENF
Wd&dﬂgﬁ@%{ ENTI ON OF CANCER Field of the invention

Y i nvention rel ates to novel fused het g’,%rég;laoggooszo’f

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 and to the use of these chenical conpounds

in the manufacture of a medi canent for use in the

treat %Tﬁﬁ&n@r@é’ @E)E)é&r%g stusﬁﬁ anr ﬁinogﬁ‘.g ' o%%g of

the i nvention SS O

(taxanes;zmvm@cagmlﬁﬁxluo'a%) REOW; Lvely in the

10 clinic is directed at rﬁ cr otﬁgﬁgé)s é\%%%ﬁl ock the

cell division cycle by interfering with nornal

assenbly or disassenbly of the mtotic spindle (see
FieldQiglrigventin A, Ryan, D. P., Paz-Ares, 1.,

Gar ci a- Carbonero, R, and Cal abresi, P: Antineoplastic

additrsesentinperigraplatey Lo wpvel (psed hetgrooy cles, theip Aberaiarvriisal

comi i RO, OB o EA A THGRLEN) Gl

methddsdGr thertidhinhenCanppuevexstionl afchncefsxailiprihe (ratithdsaxbénical compounds
one f the _nost, effective 15 drugs of this clfass, is a

2505108 & pedisamept for use 1n the @'F«fl@r»e@é agg PIRVEIHIOn RS cARgers.

Back&roﬁﬁ\& br @RS whfibmkage of mcrotubul es thus bl ocki ng
celTs 1 n tne metaphase of mtosis. Mtotic block is

ofQrersubaildsowlanti-bancst dmgaggxams,wmdaealmﬂmdshmw ugyledxéensively in the

e 04y BN BACPEL ok My 250 S4Bt R s o

assendlfl oF @kBserhbly JFBhAGHbAE s;RAdIE ¢dcs HabRACHI AaXglan, m hBaz-Ares, 1.,

and realit acritical review) . Int J Cancér 199

Garcigg:armens &.) andA(plabgas, BfAntinsoplagic @‘Bﬂ’échﬁl@tﬁmanebﬁmhmlblrd LE.,

and %@éﬁgﬁwédgﬁé?ﬁ%@%%ﬂ%%n ﬁe?’g 130 g L%mpf Therapeutlcs 10

editioayP@l1i, The MacGiron-GLill tongSiniel, Iind}. qraﬂhl@@aﬁl@tbk@) onk Bf the most effective
d|t|0n .sone tunor t pes are refractorytotreatnent

dmgsva(itl s plaes it operorRHg S flizer g toresuish e nommehgppilyend shrinkage
of nngﬂéfdb‘ﬂ&s tﬂﬁl%g{‘ 5@&&0 ceﬂ@% ’cﬂe%@%%ﬂﬁe ﬁ)ﬂoﬁs %ﬂé‘{lé @1‘6@1{[ OJﬁen followed

he nmul'ti-drug resistance gl'ycoproteln
by shjjp@nmp tied neadt coll 200d yith@dt bEling, propetyediviled, amdedeﬁteaﬂy by apoptosis

o] O RUE BTN, BEETL, N RS PR S ety

and r@ﬁ%n@%rftﬂaﬁtreﬁ@%) %fﬁ @Eh(\fe@ 1894, 335151'5-?3@)19 resi stant
tunors. Kinesins are a large famly of nol écul ar

oo gtlet Bilnsffeckhdiireatoenttich pavditayyl ok nadlesresiamad peripberal
neuro%t}#ﬁ e¢a%§?%§§a#i1%\£’€ Tpéamségb n\ﬁs g’uz}d%ng of zenicisrgtu%ufets ?flvgtgrShase cells.
In addition, some tumor types are reﬁ'actory to treatment with pachtaxel and other tumors
become insensitive during treatment. Paclitaxel is also a substrate for the multi-drug res1stance'
pump, P-glycoprotein ((see Chabner ez al., 2001). v

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.: Klne3|ns and
m crotubul es: their structures and notor WO
2006/ 018628 PCT/ GB2005/ 003207 -2 nechani snms. Curr
WO 299p141862% | Bi 012000, 12:35-41 and Schief, W PRCT/&83005/003207

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 them5 al ong m crotubul es i n axons.
Several family nenbers are mi2t-otic kinesins, as they
play roles in the reorganization of m crotubul es that

mechaambcmhepma:doﬂ Kol 2000711266141 B Seblle, WTRe akd Huﬁzaﬁms

the m crotubules originate at the centrosones,

of
CODfO@%?WE%"@ escduripgi Kiagsin wetilityu S vendeingakbPiob20He 13:19- 28
r o
%&r;}ig%m ﬁfségfr?r:gles @ﬁlé;ts %ﬁtnfgf Ha %%p Iﬁ'ﬂda{ﬂg&@?ﬂﬂ%ggogéloﬁggncrotubules to the sites in
the celt vhereheyrms natdeteFaphaslgiome kiigising &hﬁﬂ ooetidies ah@fansport them
t hei r . npvenent art and_into individual 10 daughter
along Eigrpubles HaRoRs Y. Wél?ft“é%‘ﬁlﬁﬁ@éfs(aé%%ﬁ@ﬂﬁ kigjegins, asdley play roles in
f
e o g oy oot gBfishes ! ipol mitoncVpindTp 8 s onds of
the rniB@tt@iletswagma@rmﬁh@cenmsOlﬁb& or Maotlamoles, whilsEéhd pius ends bind to the

kmeto%cga % t?‘ﬁ S?é?chge&celq%gogn g’ea(#l%}%%@g@g]ﬁe ;%g fgtpncssggldll(e lines up the

chrornB R Yat nﬁtaphbﬂ%rtﬁ‘ hltddis ardl ddeFBRateSheir nhéVeBRE a;Mﬂ and into individual
Kress, M and g9, E A : Phosphorylation by ‘p34cdc2

dau':’h?eég@llsat e%apélps;wdetel@@b@@|(@xtbbn6818)1semlh¢an;eﬁm Be, Da, Lewis, J., Raff,
n d I
M., R eﬂ%ﬁ F%ﬁ}f*ﬁ%&s\% ng% &M fe%ilg@?uﬁg@w the fé@f d¢1$apter 18, The

Mechafls of Kieh @ivizicip il 99H, Gaplaad Publishing Ind N %ﬂ@ ki nesi n

vvho€e honol ogs in _many organi sns have been shown t

Ebpresapisps Eéf’ﬁt (PsseensEdsdL sesBlames: e Ipﬂﬂéé‘ﬁéséi Heron, P.,

_ Harpelo fM g}résg ngg ?lldaiq fArat bﬁos@&é@?@ o B/ /{J%o@é%ﬁﬁte@sﬁﬂ&fe%ssocmnon

&L oW See
of hun@.uCEGS akiheSofrelatey, mdtobsseiiied fitad brﬁblimxpmdle tﬁfmkaltmﬁm Wiso. Cell 1995,

62 LS P B S Pl G 2V S 350

many &genitak MBvetbech ShSWHRS bCradRi&d for%@ﬁﬁésbnie%ef)ﬁ%’&{‘ﬁl th@prophase of
cross-link mcrotubules and participate inh thei

mitosip and fonthe agsvmblyzefle bigplaEmitotie spiodle. For, a telvicwhics d(ra,shifﬁa, AS.,
A nodel

Rogerd G dBA TSl TOY G PARGHE il o BIGBAT 520 efeppitotic motors

drivin@ et Rbditfe s@a@%abmo@ﬁérﬁ BicpynabR 1Wopo] J y7-270Hd5 forms a
Bi. ol 1998, 903-913). Several reports have indicated

. tetramenigmoforAngiit isého@lt feyBogst e nisrouarlgs ambparticipate dp Heirdundling

(Walc%lkggﬁ ]', )Q//e}éi‘gvl ,Elhgg\glﬁ lalg%fjﬁf‘)?l @a{iﬁggpaét | a ?zﬁg,lnlgmésmodel for the
proposes§ odlag eﬁﬁlfihreﬁt ﬁﬁrbﬂbﬁ&&ﬁs@@m@ﬂﬂ pf:nﬁémﬁiﬁ etdttishing GKRER bipolarity.
Curr zc%aly998 8:903- 913) Several re}-)rortsl\l/llave indicated that inhibition of Eg5 function leads
to metaphase block in which cells display monastral spindles. Recently an Eg5 inhibitor called
monastrol was isolated in a cell-based 'screén for mitotic blockers (Mayer, T.U., Kapodr, T.M,,
Haggarty, S.J., King, R.W., Schreiber, S.L., and Mitchison, T.J.: Small molecule inhibitor of
mitotic spindle bipolarity identifiéd 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 ez al., 1999). Monastrol blocks the release
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Haggarty, S.J., Ki ng, RW, Schreiber, S. L., and
Mtchison, T.J.: Small nolecule inhibitor of mtotic
Lndle bi pol ari ty identified in a phenotype-base
WO?@PQ@R&*& ence 1999, 286: 971-974). Nbnast r JICTGB2005/003207
treatment was shown to be specific for Eg5 over
ki nesi n heavy chain, another 30 closely related notor
with different functions (Mayer et al., 1999).
Monastrol bl ocks the rel ease WO 2006/ 018628
PCT/ GB2005/ 003207 -3 of ADP (adenosi ne
5' -di phosphate) from the Eg5-#®tor (l\/al iga, Z.,
Kapoor, T. M, and Mtchison, T.J.: Evidence that
of AIDP (tishésdhe S’Sdlplﬁbs@héte}sﬁ@rhltﬁe ngﬂ hi@)ltcirC(Mél’fga,tZleKﬁpéd%t TCM., and
. kinesin Eg5. Chem & Biol 2002, 9: 989-996 and
Mitchiagme iJs Evidencesthap mogastpl 15an a]@s‘@yxépnhlbltor af dheemyioti¢ kinesin Eg5.

Che@‘z%él e, 9 g?a89'ﬁ996 %d@%mﬁ% ds%%%lﬁe Gp, &0 deﬁKIo, e, Skoufias,

D. AFBlangy) A% EbelcCi, GZFBn@fP [ O®sEIR. QHHQGiei}!thDt Wad’épRaBIt ra@t K.OZIGlSk_l F.:
with human kinesin Eg5. Biochem stry 2003, 42:
Inter%sn ity mitptichpliptiarporasp! pihiw @aeisermswﬁl@ Sehemistry 2003, 42:

i i

Sablis/20ff); $chidfend Elosvasd (001). dinehttnontawith waheastid) Gvamsh(mfm © be reversible
i.nd|l e checkpoi.n [ stops .the gress of the

ana B BTG Sy bite ot et o PRa T Sroes O et cyision eyele

until ﬂPﬂ{eq}SNA% 5] Ilﬂhé@ oF Qﬂ)rbﬁ’mé’lg S siEARPAREY (Iiraplgbr T'\ﬁy%ay& T. U,

and Mtchison, T.
Cougbbn er k., mmwoxm&haﬁx@m spintce msﬁlalbb’rmbqhamsns math monastrol, a

s JRUFEY Sy 60T s 5081501 Aoy S8 ) bk s

reporisiiioGadieate figd btk bOESS Iefad 9 Bpdpeas sRraRAVAS hdd &F effective
treated cells and are effective agai nst several tunor

againgleeverp) wewr gelbilipesvd tperemedelngylaycrer ab) 19991999)
f‘l r{&lgﬁ'ﬁgfg i 'c:r? % fh%u%]ﬂ oy g0 Eeée%a&e f&%‘?&?ﬁﬁyﬂl e f? &és-"psortsindlcates that it

report cates

is ova‘n&e&pfeeserinﬂﬂsﬁe‘k defls (Iutentatioahl RatértippilioatidroWal 0 a1 E3s), suogestlno that

] i cat.i n WD.01/ 31335), ing that ~ they nmay
they lﬁ\g‘f F? BAIhgY rngb' SEREVELY S i ipe ?ﬁ%ﬂ? ipipt Hﬁsentaeﬂ}esmwmfubules of
interpRRRSENE, 0 it ﬁ%é@@%%@%ﬁﬁeﬁy Hd%fgﬁfr?ﬁﬁ§§ a8l daSiy p'?;'i}ﬁ in mitosis
s targeted to m crotubul es by I|%)ho phoryl ation afy
(Blangnet 4/, |d<9951)t Semalﬁm,tS@@ms K. (EI aad d¥itadtiscal T,J.: M@ﬁmonss‘saehe kinesin-like
hJ SO

protef B8R iz B s SRl e i S0 D poes. 20100

. 42894093 NBudthb@dsir6l Iﬁd@.inﬁdie&ctaB[eo@fféU@Bﬁ At Bale dekabs #9PBorphase cells

92(10) 20 4289-4293, thus nonastrol has no detectable

(Mayerstabt 199). ot aeparesugeesiy that Re$ intiavqlnedia nsafdrs! deve10pment in the

o R RS 2B R SRR Ry R8s o

the pdriphéta$ AQpepdtsy dssocthioe witinscagaent vatt giclikixel 4hd ARG dhfitsicrotubule
Eg5 i nhibition may not produce the E|oer| pher al
drags g ki

e8lp &t HHy<PERS BlOR iOAthe mifpticmeios REqteiREgRi ln Ropadletie agepns: .'
impli R nOF R HNeu kT deTLOEAEHLY MR urosci 1998, 18(19): 7822-7835). Herein we describ

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

Certain pyﬁmidones have recently been described as beiné 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
for neuronal devel opnent. JNeurosci 1998, 18(19):
WO 24P99186885) . Herein we describe the isol ati oRCBIGRR005/003207
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, WO 03/050064, WO
03/ 049679, WO 03/ 049527, 30_)\O 04/078758, WO

04/ 106492 and WO 04/111058). 2006/ 018628
P%I’/ G%% 050/ OO@ 7 -4tl.n ac.co:)t?lance wi.th the_ present
i nUERTTOHCE PR 157 BEEMH MYRAUARJPS Prrat Tayesitasy b elisrsyered novel

chemtAPHIBRIuNAO VBRU S EEH iIRSIRRS %?ﬁ%f %ﬂre{rytr‘? léc%c(r&{ﬁﬂngly useful for their

. activity and are accordingly use
anti-cgHinrolgleratiop fvich he arti-carcedsagtinita sndatitharafoeensefid db imetliods of
her ef or.e eful in nmethods of treatnent of
neatn?%goﬁgnﬁ‘yhm%ogwﬁlﬁg dy. 5 Summary of the invention
Sumndiy el dRtihed®ibnof a conpound of forrmula (1): (R)m O X
NR2Z 2 NY:I NR3 O LLNRRS vJn Zincluding a
p et sRRBBomeTefia spenova Akl or an in vivo
~hydrol ysabl e ester thereof, 10 wherein: X is selected

from-C(CH3)- or -S provid t when X is -S- then
Yis -C(CH3)-; Y is selecte (YCH3) - or -0- or
-S- provided that when Yois )- then X is not

/X N R’

N |

N

e~
YO NN N OR?

4.5
OYN\Mn/NR R
4
. I

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

X is selected from -C{CHa)- or -3- provided that when X is -S- then Y is -C(CHj)-;

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

misOorl;.

R!is F when m is 1; ) .

R* and R® are inc_iependently selected from H or C_zalkyl; wherein if both R? and R? are
selected from Cyjalkyl they are identical; o

nis2or3; ‘

R* and R® are independently selected from H or -Cl.galkyl;

Z is optionally substituted phenyl, of optionally substituted benzothiophene wherein the

number of optional substituents is 1 or 2 and each is independently selected from F, Cl, Br, CH;3
or CH2CHj3; and
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-C(CH3)-; msOorl; 15 RiisFwhen msl; R2 and R3 are

i ndependently selected fromH or Cl-3al kyl; wherein if

both R2 and R3 are selected from Cy3al kyl they are

identical; nis2or3; R4 and RS are independent Ty
WOIIPURIBEE from H or Cl_3alkyl; 20 Z i s opti ondl§KGB2005/003207

substituted phenyl, or optionally substi tuted

benzot hi ophene wherein the nunber of optional

substituents is 1 or 2 and each is independently

selected fromF, O, Br, CH3 or CH2CH3; and WD

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

center; wherein said enantioogr. is substantially free

of the other enantioner; and wherein the optical

r obsaet LoR. Ok 4 Deepaptl omer, when said enantiomner is

di ssol'ved at a concenfration of Ing/m in nethanol,
wherain 20 attiomerss sastantiaby frea bt the oftkier enéntibineer; andewiicrein the optical

rotati\%g\p asseﬁg;iqé{g{w gllbgfgggpwe Qa?n mfved at !a concentration of 1mg/ml in
I e alts of conpounds of
mem?ﬁlﬁwl aEUIJCt g%%%%&??%ﬁ? Se%z;posi tions and
f o'f'hnulnad:ntmn&ncmnpassafﬂ stgyedib@ntrs @iahticiaesf muswmﬂydrbl@mlﬂ@precursors
dpg]seat di.seases a ndi t| onsg&l "tc}} al on in '
and RUGHBASHLFAIN- AP it FALP AfemRp s o dpyila Liphanacentical compositions

and FORANRRT oRfait MO BEA) R ehods 0PHERE Bm Ntkat BlELIEM AL itions either

used to prepare them uses of them as nedi canents
alonegrds combiiation withtotler feraputicallyrantive obmpeuhds muhsi;ammj processes

uses of them. for diagnostic and anal ose
and ipgiiiediargs tedto Prspps G- SR Of YRGmHES TBerismapts, BSes of them in the
mamfhdtSle@TBRdicaBRhis ahd Qs IR forMEHosOOa zﬁiélﬂféspu?ﬁbses
enanti oner of a novel conmpound having structura

Detaifest dpgeription)of theminyentian X 2 N
In a first embodiment, the present invention prov1des an enantiomer of a novel compound
having structural formula 1)

including a pharmaceutically acceptable salt or an in vivo hydrolysable ester tllei'eof,
wherein: '
X is selected from -C(CH3)- or -S- provxded that when X is -S-then Y i is -C(CH3)
Y is selected from -C(CI—I;) or -O-or -§- prov1ded that when Y is —C(CH3)— then X isnot
-C(CHs)-; '
misOorl;

R'isFwhenmis 1;



Yi NR3 O\/NNRaRs n z 151 including a

phar maceutically acceptable salt or an in vivo

hydrol ysabl e ester thereof, wherein: . X is 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 20
-C(CH3)-; . . msOorl; R is Fwhen mis|I; -6- R2
and R3 are independently selected fromH or Cl _3al kyl;
wherein if both R2 and R} are sel ected from CL_3al kyI
they are identical; nis 2 or 3; R4 and R5 are
independently sel ect ed fromHor Cl _3alkyl; Zis

R R B SO B SOR g e

selecte&)ﬂbm@ﬂjdlkﬁmgﬁﬁrbldéﬁt%ﬁ Is 1 or 2 and each is
i ndependently selected fromF, Cd, Br, CH3 or CH2CH3;
anig 2'or 3;, represents a chiral center: wherein said

GO ROME bR SHEP LALE bl &rcq%aﬁ{yr he ot her

enant i oner ; er eln the optica rotation of the
eﬁuanptronﬂhrrspbsmmmd phanyl] oesptintallp sebstituted tingsthibpbede wlieran the

ncentr on of t hangl , at %‘O%EB
s BTl R OB £ &85t s e et Epnds Chpr G
or CH,CHY @R i on there is provided a conpound of fornula (If)
having an optical rotation of (+): m CFi3 ORt
"* . represents a chiral center;
wherein said enantiomer is substantially free ofthe other enantiomer; and wherein the optical
rotation of the enantiomer, when said enantiomer is dissolved at a concentration of Img/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 (If) having

an optical rotation of (+ }:
1
0 7],
CH,
\é N R?
Ni‘\ s
Y
N R3 4 5
NR' R
0] N
\\\r \[ CH, ]/
n
Z
le

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 0 or S provided that when Y is C then X isnot C; mis O or
1
R'isFwhenmis 1;

R2 and R3 are independently selected from H or CI_3alkyd;



NRZ N YNRs NRae R O(N CHr zto including a
phar maceutically acceptable salt or an in vivo

WO%@ ollég/ abI e ester thereof, wherein: X is selected
f S provided that when X is S then YRCI/@B205/003207
is sel ected fromCor O or S provided that when Y is C
then Xis not C mis Oor 1; RLis Fwhen ms 1; R2
and R3 are independently selected fromH or Cl _3al kyl;
WO 2006/ 018628 PCT/ GB2005/ 003207 -7- nis 2 or 3; R4
and R5 are independently selected fromH or G _3a]kyl;
Zis optionally substituted phenyl, or optionally
substituted benzot hi ophene wherein the number of

stiduents is 1 or 2 and each is independently

se ected’fromF, O, Br, CH3 or 5 CHZCH3. In anot her,
e oatidrRrdre mdlapemleﬁﬂﬁ mleateﬂ/ﬁ'mm}ébr 01 Qﬂk}des an (R

nti aner PXNNYNR3
O%Fs opfy mtyﬁu@sth.}ge]é p%enyl or opt1ona.l)1y subsututed benzothiophene wherein the
- number of substituents is 1 or 2 and each is independently selected from F, Cl, Br, CH; or
5 CH2CH3

In another embodiment, the present invention prov1des an (R) enantiomer of formula (Ia):

RYH,.
0
P N~ R
NC I
YTOON R’
: 4 5
Os. N NRR
g i
z
Ia

including a pharmaceutically acceptable salt or an in vivo hydtrolysable ester thereof,
10 wherein: | | |
X is selected from -C{CHs)- or -S- provided that when X is -S- then Y is -C(CH3)-;
Yis selected from -C(CI—I3)- or -O- or -S- pr0v1ded that when Y is -C(CHj3)- then X i is not
-C(CH3)-; ' ' ' '
- misQori;
15 R'isF whenmis 1;
' R? and R? are independently selected from H or Cy.salkyl; wherein if both R2 and R® are
selected from C,jzalkyl they are identical;_ | |
nis2 or 3; :
R’ and R® are independently selected from H or Ciaalkyl;
20 Z is optionally substituted phenyl, or optionally substituted benzothiophene wherein the
" number of optiohal substituents is 1 or 2 and each is independently selected from F, Cl, Br, CH;
or CHCHs;
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Z la including a pharmaceutically acceptrébl e sal t' br -

an in vivo hydrol ysabl e ester thereof, 10 wherein: X
is selected from-C(CH3) - or -S- provided that when X
WO Y6062 hen Y is -C(CH3)-; Y is selected froRCT/GBEEHEH03207
or -0- or -S- provided that when Y is -C(CH3)- then X
is not C(CH3)-. mis Oor 1; 15 R is F when mis 1;
RZ and R3 are. independently selected fromH or
C _3al kyl; wherein if both R2 and R3 are selected
from Cl_3alkyl they are-identical; nis2or3; R4 and R5
are independently selected frgmH or Cl_3alkyl; 20 Z
is optionally substituted phenyl, or optionally

[ benz th| e n the nunber of
whes 03 LA NG ALALRANERE. BHRL R Lg 0
i Iiﬂ amﬁ&%ﬁﬁﬁdﬁuﬁ&ite@lb e skfitOiVéntiok! proBles 42H3) eﬂént%%fonnula (Ib):
WO 2006/ 018628 PCT/ G82005/ 003207 -8 wherein sa
enantioner is substantially 2e_of the (9S)
enantioner. In another enboi g ngiﬁe pr esent
i nvention provides an (S) en ) Bf formula (1b):
(RR)m X OR AN z BB O~ Non( LNR4RS ~I" L~1 Z

YN\M/NR R’

Z

Ib
including a pharmaceutically acceptable salt or an in vz‘vé hydrolysable ester thereof,
wherein: VV

X is selected from -C(CHjs)- or -S- provided that when X is -S- then Y is -C(CH3)-;

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

mis Oorl;

R'isF whenm is 1;

- R2 and R® are independently selected from H or Cy_salkyl; wherein if both R? and R? are
selected from CL.3a]l{yI they are identical;
~ mis2or3; _ , , .

R and R’ are i11éépeﬁd¢ﬁﬂy selected from H or Cj.aalkyl;

Z is optionally substituted phenyl, or optional-ly substituted benzothiophene wherein the
number of optional substituents is 1 or 2 and each is independently selected from F, CI, Br, CHs
or CH,CH;. o ‘
wherein said enantiomer is substantially.free c;f 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.
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5 including a pharmaceutically acceptable salt or an

in vivo hydrol ysable ester thereof, wherein: Xis
from-C(CH3)- or -S- provided that when X i

wosiél)(s@%g Yis -C(CH3)-; Y is selected from - @(CCT,I(-@?Z”“%?“:’ZOF’

-0- or -S provided that when Y is -C(CH3)- then X is

not C(CH3)-; 10 msOorl; Rl isFwhenms 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; nis2or3; 15 R4 and RS are

i ndependently selected fromHeer ¢ .3alkyl; Zis

optionally substituted phenyl, or optionally

S URshiatdhieHalRensRthiarhe %ﬁ‘es}é‘ﬁ‘t%@én%oh g)?owagm%a%mer ofa

optional substituents 1s 1 or
componga pﬁfm@snkal () wedreint>e & —(‘r(GI-:‘[n):,or aphaﬁnaceﬂiﬁlly accopkibiHRt or an in
. rein.said enantiomer is-substantially free of the
v’volﬁ3ﬁ§°1 PR TSRSy | formula (1) the dotted ine

I GREAL6AHSNA cBitdAlBe@! the pHALR!ifvdOBS proidle aﬁ%gnu()mer of a

between the nitrogen and whi chever of Xand Yis Cii
Commgmbp‘éformh@ (Bt\hbﬂrem@ﬁw 5s ona pharglaeewiisally ats@ptable salt or an in vivo

/ GB2005/ 003207. -9 In an additional
hyd.ro%}?%%gg: %ﬁ er? e present i nventi on provi des an

erlﬁlahladdﬁﬁbnélfenﬂ)odﬁ:@émotﬁa Bredéntfigvemiba ptdvideshaeBhitiothdrof a
or a pharmaceutically accep tpabl e salt or an

- C( CH3
compopnd of fpgmpladbovieseibl ise 6 €Hk ﬁea@barmacﬁutmaﬂa@eneptacblmﬁalt or an in
vivol@r‘% ?éa‘ﬁ?enéster?jté‘?ecﬁr esent invention provides an

I omer 5 compound of formula (1) wherein X
| dn-af-additional phitodana] tihe atdsyntaceafivablt@idalah edfintiindrdf a

Vi v drol ysabl e ter thereof. In an additional
compaHRD el %ﬂ%ﬂa &y EEBR-ST AR REATBRCGHisaiyaeseRiqble salt or an in vivo

hydrcgmgkle@@{hegofa corrpound of formula (1) wherein Y is
CH3)- or a pharnmaceutically acceptable salt or an

i rin_au !ad@mhyaj reoibpd alg, the pmsem lveveatibn pic¥ides aamnantiomer’ of a
compgﬁrq%%%ﬁ %ﬂb vgl}ergn% 1s -O- 0or gr Eg’r%lacetllt?c\éﬁ{) tac':c%?)t ie sallt or a.n n vivo

hydrolysable ester thereof.

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

compound of formula (T) wherein Y is -S- and X is -C(CHs)-ora phMaceuticaﬂy 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(CHz)- ora phalrmaceutically acceptable

salt or an in vivo hydrolysable ester thereof.

In an additional emoodiniont, the present invention provides an enantiomer of a
compound of formula (I) wherein Y is ~C{(CHz)- and X is -S- ora pharmaceutically acceptable
salt or an ir vivo hydrolysable ester thereof. _ 7

In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I) whereinmis 0 or a pharmaceutlcally acceptable salt or an in vivo
hydrolysable ester thereof

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

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

~ hydrolysable ester thereof.
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conmpound of formula (1) wherein Yis -S or a
pharnaceutically acceptable salt or an in vivo
droI sabl e ester thereof. In an additiona
Woé Fr’ient the present invention provides aRCT/GB2005/003207
enantloner of a conpound of formula (I) wherein Y is
-0- or a pharnmaceutically acceptable salt or, an in
vivo 15 hydrol ysable ester thereof. In an additiona
enbodi nent, the present invention provides an
enanti omer of a conpound of fornula (1) wherein Y is
-S- and Xis -C(CH3)- or a phapmaceutically acceptable
salt or an in vivo hydrol ysabl e ester thereof In an
aggif i j V|des
B EOCHRAS d Dot X5 RSHiob BIRRIEL 4R B oui R
compMuitkof fornuaa ) XﬂEre—iﬁZ(R&erﬁ -or @rpharipdeutieatlyuictgadbly salt or an in vivo

t or an in vivo hydrol ysabl e ester
\h}'dmt%ﬁ%@ ?‘e’iﬁe’ﬁﬁ?addltl onal enbodi ment, the present

| Y 8 hddRBor 91Y1'b9$§ne§‘19 tROBRE O(rﬁ’ @Wenﬁ&n ovﬁﬁg&ggﬂﬁltf&ner ofa

formula (1) erelnYls-
comppyirak offormunls (R vhereie 88 pt mbihgl omphmcmcally adceptable salt or an in vivo

Ie ster thereof. 25 I n an additional
hydmgyr?%d@a' g}%ﬁ e present invention provides an
e Bl h QRSN Emﬁodlﬁﬁﬁp PR okednt f]ﬁfeﬂﬁd)@p&wdeg\@ﬁ Eﬁérﬂloﬁiek §f a
0 or a pharmaceutically acceptable salt or an in viv

Compwy@rqﬂfyrmﬁa ) aderain RA & @byl oriapharmanddii¢allyrmateptable salt or an in vivo

gg‘g@ e present invention provides an
hydro nan ?IOW’BI‘ O‘SP conpound of formula (1) wherein mis

1Twan addii@faheebodiireat, e pes@pirdhRorslolides a@@ndn'ﬁoiﬂei/ 8fa
30 hydrol ﬁsabl e est e5 t hereof. WD 2006/ 01862

comp@Ef) Co3derein R i prapypr ad&lﬁun@qaﬂmaélm@ﬁp@h salt or an in vivo
hydrofvR8h1PE ventjon provides an enantiomer of a
y_mg}cg)rrpouﬁ%etﬁgf‘re?gr mula (1) wherein RR is Hor a
phasmetitidnabethbydinene e ens Alvention @Ovides ¥ ¥antiomer of a
l.ysabl ter ereof . .l.n an add|t| n
compelfisiranie (h RECHHL Y RISOHORACT SAMBSIFF U 4 Acceptable salt or an in

vwoh?&@[}tshmgggtep@m@(,@ compound of formula (1) wherein R2
I's methyl or a pharmaceutically acceptable salt or an

i Fnag lthwhﬁrmb@@mbme thespresent ineewtixn, prbvndamaraddmtwmaﬁd)f a

enant i oner
hydrolysable ester thereof.

' 'compcﬁffqﬂ ?&“&%ﬂﬁa gi Q@m% 1 mfls yleor}tal p%mgarc%\{l 10231%! acceptable salt or an in vivo’

In an additional embodimcﬁt the present invention provides an enanﬁomer ofa
compound 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 énantiomer 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
compound of formula (T) wherein R? is isopropyl or a pharmaceutically acceptable salt or an in
vivo hydrolyséble ester thereof.

In an adch'tional 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.

i
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conmpound of formula (1) wherein R2 is et hyl or a
phar maceutically acceptable salt or an in vivo

hydr ol ysabl e ester thereof. 10 In an additiona

W%%%W nt, the present invention provides afCI/GB2005/003207
enanti omer of a conpound of fornula (1) wherein R2 is
propyl or a pharmaceutically acceptable salt or an in
vivo hydrol ysable ester thereof. In an additiona
enbodi nent, the present invention provides an
enanti omer of a conpound of fornula (1) wherein R2 is
i sopropyl or a pharmaceuticaljy-acceptable salt or an
in 15 vivo hydrol ysable ester thereof. In an

addli i j , N (.0 rovi des

i nanftonB R aERhy ok o fesBh Sn ok RS, RERlGrRE s =
compiogndref fopnutar (DewhrainRicadtit ‘cat netind oep phltheicaichllp bedbtable salt or

in vivo Frolysabl ester thereof. In an additiona -

LT h
aﬂ’”@ﬁﬁﬁﬁﬁﬁ%ﬁ?¥eﬁﬁ@rﬂFﬁ nt invention provides an
?%%'a@ﬂﬁ%nﬂ%n?oo%%&ﬁ%@?ﬂ e ind QRiTY! ?(B\Ku'ie)s B}Mé?lgu?ﬁ(ﬂﬂg%f a
is ethyl or a pharnmaceutically acceptpa 'e salt or an
compiopng p¥ prmbladioiys el eis @sirerphateaeofical lyreceaptatdel sdli @l in vivo

nmbodi nent.,, the present invention provides-an
hydmjﬁ?ﬁ%%%ﬁ&ﬂe&?oa conpound of fornula (1) wherein R3 is
Priapylad@ftioRalReHodRAGH! the Btds¥ntaReeRbARI iR ah eQhntfitndrdf a
vivo hydrolysable ester thereof. 257In an additional
compepdaf pemnla (DHiehgriagent armparhansupeablyiadesptabic salt or an in vivo
hydro‘?gs%fe'e%{éﬂhe?éof? compound of formula (1) wherein R3 is
I'sopropyl "or a pharmaceutically acceptable salt or an

i fn aviadditbysreaihosihdie, B bascitheva@abn pldvidss aaddhiiandlof a
enb&di ment, the presgnt_invention provides an
compgHath e impladh) whergighy ds Hoprar phremeutically)acaprsalde palior dngin vivo

hvdr 1) gt hyl or a pharmaceutically acceptable '
y‘ dsT%\si%t e?%rorréz;lgri; in vivo hydrol ysabl e ester thereof. WO

20064 048i628a] REHOARRH03HhO ORI invehfioh Pravided dd ichiudidvader of a
enmbodi pent, th resant _Jnvention provjdes an o
compRiint o} BiBRIaSD VOTEB i duRPT PR A AID ac Rl pelkge an in vivo

hydroabRIsRE theb®frhyl or a pharmaceutical ly acceptable
salt or an in vivo hydrol ysable ester thereof. In an

adaian jaddisipnal epboilinesnt, the hesgntésention proyities en epardionte 51 2
€;0mpg‘{1]nda m&%ﬁf) v(v)l'fleream R*is methyl or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. | | | | |

- In an additional embodiment, the present invention provides an enantiomer of a
cémpound of formula (T) wherein Rtis ethyl or a pharmaceutically acc;eptable salt or an in vive
hydrolysable ester thereof. 7 | | ' -

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

' In an additional embodiment, the present invention provides an enantiomer of a
compound of formula (I‘)-whereix_l R*is isopropyl or a pharmaceutically acceptable saltoranin
vivo hydrolysable ester thereof.

In an additional embodimerﬁ, the present invention provides an enantiomer of a
compound of formula (I) wherein R'isHora pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof.

e R T R P T S LT T L T T L
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5 conmpound of forrmula (I) wherein nis 2 or a
phar maceutically acceptable salt or an in vivo
hydrol ysabl e ester thereof. In an additiona

WO gefio9dRoa®nt , t he present invention provides aRCT/GB2005/003207
enanti omer of a conpound of fornula (1) wherein nis
3 or a pharmaceutically acceptable salt or an in vivo
hydrol ysabl e ester thereof. 10 In an additiona
enbodi nent, the present invention provides an
enanti omer of a conpound of fornula (1) wherein R3 is
H or a pharnmaceutically accegbable salt or an in vivo
hydrol ysabl e ester thereof. I'n an additiona

 CRRRE T o R ERE B N H RPN 5 a8 Peiomaer o
compbtu@ ofFophah (B 6ietdie &P iymaegeat @?ﬁﬁnﬁé’é&ticﬂ!}{ AfteptabMISHR or an in vive

15 hydrol ysabl e ester thereof. 1n an additiona
hydrogispllaiesteniticreohe present i nvention provi des an

e ' f : £ a (1), wherein R4 i
i o PR s B BT B8 e LRVl R gy hT o
compwnindoof fhitaila (}y seletein BS tsthylneagdbrmidtutealBddiddianabalt or an in vivo
nmbodi nent, the present invention provides an
hydm_ able ERRthespla 20 conpound of formula (1) wherein R4
i " : r
| oo G Wil SPORRIRE T pETnl I BREGPLARIE, SR noonRbpra
compeuriodiformtla (1) léheprire BE i propylen tai pharmaeiichtly agbeptable salt or an in vivo
hvdr Bnakgtl otmetlil of .a conpound of formula (1) wherein R4 is
YEORBRG F'Br g°Bhar maceut i cal |y accept abl e sal t or an in
Viiy 8h adW 52N ¥98BkiSeRS R prbhiek BRENIEPpbDiRD 2R OntbRRAbE 2
enbodi nent, the present i nvention provi des an
compjetmlrctfif@wimla o “éle?mﬁpmropﬁl}‘om rarplnlaam(cbygtlmﬂig ralei:aptme_ sadt or an in
vivo]:ﬂprar%ﬁ){;ao@ e{%r a‘{}J)‘ar maceutical |y acceptable salt or an
n Vi EIthf

abl e ester thereof In an additi onal

elibadidEiénal EMBoBEHREE e Hrovanidventid vl 8S a@Bnantiomer of a
enantj omer. of a cog}gound of fornmula (1) wherein R5 is

compagyof o R nrai KT Ry B atsodin Heordbath mefhyhar R isivipd RS is

S e D S
t Brearpsdeligeial én&bedjtﬂeﬁn i rescte vanti@naovides sy eihtidmer of a 7

compound of formula (I) wherein Z is optionally substituted phenyl or a pharmaceutically

acceptabl'e'salt or an in vivo hydrolysable ester thereof. _

In an additional embodiment, the presen{ invention provides an enantiomer of a
compouhd of fonﬁula (I) wherein Z is optionally. substituted benzothiophén& ora
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.”

In an adciitional embodiment, the pfesent invention provides an enantiomer of a
compound of formula (I) wherein Z is 4-methylphenyl or a phalmaceﬁtically adcéptable 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 hydroly:sabie ester thereof. |
' In an additional embodiment, the present invention provides an enantiomer of a
compound of formmla (T) wherein Z is 4-chlorophenyl or a pharmaceutically acceptable salt or an

in vivo hydrolysable ester thereof.
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- compgupe pf Esoel

conmpound of formula (1) wherein R5 is nethyl or a

phar maceutically acceptable salt or an in vivo
‘Vdgﬁﬂﬁﬂs abl e ester thereof. In an additional B

nt, the present invention provides arfCT/GB2005/003207

enanti omer of a 5 conpound of formula (1) wherein R5

is ethyl or a pharnmaceutically acceptable salt or an

in vivo hydrolysable ester thereof. In an additiona

enbodi nent, the present invention provides an

enanti omer of a conpound of fornula (1) wherein RS is

propyl or a pharmaceutically- grceptable salt or an in

vivo hydrol ysable ester thereof. 10 In an additiona

enpagi t n

o B ons | o0 828 BB 00 DRSO E8 B

composua@ Dﬁﬁyinubr(lhwhtramﬁmeiubrwm;ihynﬁm ephathaesiddalyaccamble salt or an
dr oI e ester-thereof. In an additional

y
m""”’é’ﬂtﬁ@&?} Pes{qqél ‘gjsent i nvention provides an

e | f r i N.-
TS el AR SEE 0

comppand sbfprapla (Ibwh@rep:r%rmwﬂwﬂcaﬂluo;omgmmlm@mﬁoally acc-eptable

LN Vi sab e ester thereof. In an
salt 05&‘&.”% Y%?lgydrg%%@?ﬁﬁtﬁ{hefeﬁ present invention provides
amn%ﬂ%ﬂﬁiti@ﬁﬁren%odﬁnelﬁoﬂf@%b@%@nﬁﬁvéﬂﬂomﬂr@vﬂés)an%ﬁﬁﬁélﬁe%fa
i's optl onalaé) substitute hen or a pharnaceuti cal

Wheseinghis zaaxdiolab)rmylmnal yiraphasmaetically acc)e/ptable salt
or an! ,Q%{vg%&dm }‘gagf\%i gggltﬁ&e%@al enbodi nent, the present

€s an €nantioner of a 20 conpound of

f dml’ﬁuladd(tlbhaIVdmﬂj‘cﬁhIﬁe:n Ele Ip&semtmmbhwroﬁd@&hi dndh@sher of a
benzo}hl ophene. or, a .. pharnaceutically accept abl e salt

compgund T formpla/l) Whereisy %/é‘%fbméthé’ﬁ%h@w]t herzeBrophen-Zayl, 4-chlorophenyl, 4-
onflL R O3 o 12 PEFERR D M B R85 sccepab

saltoirsnmmhydrphfeai;lb egter thephfir maceutical ly accept abl e
salt .or an vi vo.hydrol ysabl e, est reof. 25 | :
o P iien e SEHBARMERIDS 1185 Sl Sosth e aiy b used where
apprdgmte WHEtS a0 a8 L filTBAs, @fauﬁs oCOIRSINNENQ He fifd I Mr&nbdbre or
wherein Z'is benzot hi ophen -yl or a pharmaceutically
hereipaftespt abl e salt or an in vivo hydrol ysabl e ester
trbtgre ( an additional enbodi nent, the present
i fventi-on j;r ovi des an enantionmer of a conpound of
foxmga (1) wherein Z is 4-chlorophenyl or a
pharmaceutically acceptable salt or an 30 in vivo
thjFSO(PysabI e ester thereof.

Yis S.

YisO.

Y is -S- and X is -C(CHs)-

Y is -O- and X is -C(CHs)-.
_Y is -C(CH3)- and X is -S-.

mis 0.

-

~mis 1.
R*is H.
R?ig methyl.
R? is ethyl.
R? is propyl.
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WO 2006/088¢Hheny|

\\D 2006/ 018628 PCT/ GB2005/ 003207 -13 In an additional

enbodi nent, the present invention provides an
enantioner of a conpound of fornmula (1) wherein Z is

an in vivo hydrol ysable ester thereof. In an
addi tional enbodi nent, the present invention provides
an enantioner of a 5 conpound of fornula (1) wherein Z
i s 4-nethyl -3-fluorophenyl or a pharmaceutically
acceptable salt or an in vivo hydrol ysabl e ester
thereof.. In an additional empodi nent, the present
i nvention provides an enantioner of a conmpound of
f gt &#% pWherein Z is 2,3-dichlorophenyl or a
pharnacg cally acceptable salt or an in vivo

n&hyﬁamle ester thereof 10 In an additiona

adi t, the present invention provides an

it Fofer of a conpound of fornmula (1) wherein Z is
4}ga§BﬁJ penyl benzot hi ophen-2-yl, 4-chl orophenyl, 4-
b&gno henyl 4- met hyl - 3-f 1 uor ophenyl or

mh&ﬂﬂupybphenyl or a pharmaceutically acceptable

i.n Vv hydrolysable ester thereof.

Pg{f?%&Fgﬁldﬁpﬁ 8Tof "variabl e groups are as fol | ows.
Sqéhmgqﬁgg§uﬁﬁwlbe used where 15 appropriate with any
of the definitions, clainms or enbodi nents defined
hérié2nbefore or hereinafter. X is -C(CH3)-. XisS
Yi s 20 YisS. YisO. Yis -S and Xis -C(CH3)-. Y
IS -8 and X is -C(CHB) ..Yis -C(CH3)- and X is
~®3isH.25 nisO. inis 1. RZis H

RY'isH.
" R* methyl.
R* is ethyl. -
R is pljopyl.
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 both methyl, or R* is H and R° is isopropyl.
Z is optionally substituted phenyl,
Z is optionally substituted benzothiophene.

_ Zis 4-methylphenyl.

Zis beniothiophen-z-yl.
Zis 4-chlbropheny1. .
Z is 4-bromophenyl.
Z is 4-methyl-3-fluorophenyl.
Z is 2,3-dichlorophenyl.

or a pharnmaceutical |l y accept abPETAB2005903207




RZis methyl. RZ is ethyl. 30 R2 is propyl. WO
2006/018628 PCT/ GB2005/ 003207 -14- R2 is |sopropyl

is nmethyl. R3 is ethyl. R3is propyl 5

WQ@B%?IBW R2is Hand R3 is methyl. R2 and Pﬂﬁ“&??@ﬂsmmm

methyl. nis2. nis3. 10R3isH RIisH R4
methyl. R4 is ethyl. R4 is propyl. 15 R4 is
isopropyl. RSis H R5is nmethyl. R5 is.ethyl. R5
is propyl. 20 R5 is isopropyl. R4 and RS are both H or
both methyl, or R4 is Hand R5 is isopropyl. Zis
optionally substituted phenylisZ is optionally
substituted benzot hi ophene. Z is 4-nethyl phenyl.

Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluoropheny! 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) inciuding a pharmao;eutically acceptabie salt or an in vivo
hydrolysable ester thereof,
wherein:

X 1s selected from ~C(CHjs)- or -S- provided that When X 15 -S- then Y is -C(CHs)-;

Y is selected from -C(CHj)- or -O- or -S- provided that when Y is -C{CHjs)- then X is not
-C(CH3z)-;

misQorl;

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 or 3; _

R* and R’ are independently selected from H or C;3alkyl; ,

Z is 4-methylphenyl, benzotfﬁophen-fZ-yI, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-

. ﬂuorophenyl or 2,3-dichlorophenyi; and

“*> represents a chiral center; '

Whereln said enantiomer is substantially free of the other enantiomer; and wherein the optical
rotation of the enantiomer, when said enantiomer is dissolved at a concentratlon of Img/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 2 compound of
formula (Ia) (aé depicted above) including a phaxmaceuﬁcally acceptable salt or an in vivo
hydrolysable ester thereof, - |
wherein:
:X is selected from -C(CHz)- or -S- provided that when X is -S- then Y is -C(CHj)-;

Yis éelected_from -C(CHg)- or -O- or -S- provided that when Y is ~C(CHa)- then X is not
-C(CHy)- -

misOor 1
RI_ 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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25 Z is benzot hi ophen-2-yl. Z is 4-chlorophenyl. Zis
4- bronophenyl. Z is 4-methyl-3-fluorophenyl. Zis
2, 3-di chl orophenyl . WD 2006/ 018628 PCTI GB2005/ 003207
WO 2008/01862% 4- met hyl phenyl , benzot hi ophen- 2-yl , PCT/GB2005/003207
4- chor ophenyl, 4-bronophenyl, 4-nethyl-3- fluorophenyl
or 2,3-dichlorophenyl. In a further aspect of the
invention there is provided an enantioner of a
conmpound of fornula (1) (as depicted above) including
a pharmaceutically acceptable salt or an in vivo 5
hydrol ysabl e ester thereof,  qgherein: X is selected
from-C(CH3)- or -S- provided that when X is -S- then
Y H§2b§@C}B)-; Y is selected from-C(CH3)- or -0- or
-8 provided that when Y is -C(CH3)- then X is not
- @ GhB R’ arclid depenfently; selddled Sorr RO, Jilliys; 2hd one of R2
and R3 is H and the other is nmethyl or both R2 and R3
arels fremethylpbenil srgrathiorhenmd ol R chlprorbaad pétenephenyl, 4-methyl-3-

Af £ _3alkyl; 15 Z is 4-nethyl phenyl,
ﬂuom%@%@%%ﬁ?’&p@%gﬁbgp%@%4- chor ophenyl , 4-bronophenyl,
wheredn sl bydntidmef isumbsipinénily| freerof2h 3 ictlihttungpheny! ; and

ifal center; wherein said enantionmer is

represents a ch ; V
 slbefuer amnegt Phihe ingFnRigters Proyigask andm enandegner of a compound of

formut'@b a8 b LAk ' 1AM} ; ;
o558 o 8o 017l A L, 8 v
hydrolysghlekstenthe0f,met hanol , at 20.0 C neasured at 589 nM

LS (+). In a further aspect of the invention there is

whereikovi ded an (R enantioner of a conpound of fornula
( beib séised ephCIRATERAYES- hidelddd DG wheR BeEMTBC AL RERLEYCH,)-;
acceptable salt or an in vivo
Y is selected from -C(CHs)- or -O- or -S- provided that when Y is -C(CHs)- then X is not
-C(CHz)= -
misQorl;
R'isF whenmis 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‘C1_3a]_ky1; 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.
~ Inafurther 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 in vivo-
hydrolys&_lble ester thereof, |
wherein:
Y is -S- and X is -C(CHz)-;
mis 0 or i;
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 independently selected from H or Cy.alkyl;

O T 3 e P 0 1 i g C B B e e e okl e s g LT e e oy T TE S e I S e e e e
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hydr ol ysabl e 'est er thereof ,' \Nher ein: 25 X is sel 'ec‘t ed B

fron1 C( CHB) - or -S- provided that when X is -S- then
CH3)-; Y is selected from-C(CH3)- or -0- or
WO?@“"HF‘ i ded that when Y is -C(CH3)- then Xi PGI#EB2005/003207

-C(CH3)-; msOorl; RLis Fwhen mis 1; 30 one of R2

and R3 is Hand the other is nethyl or both R2 and R3

are nethyl; WD 2006/018628 PCT/ GB2005/ 003207 - 16-
nis2or3; R4 and R5 are independently selected fromH

or Cl-3alkyl; and Z is 4-nethyl phenyl,

benzothiophen-z-yl, 4-chl or opprenyl , 4-bronophenyl,

4- et hyl - 3- fl uorophenyl or 2, 3-dichlorophenyl; 5

R RN —

fluorbplesng! 12, prlivhictephennl; @Bl enanti onmer of a conpound of
fo[*r;ul a (Ib) (as depl cted above) including a
phar FeRIERIEChENAl seept abl e salt or an in vivo

Wher?ﬂﬁd.sﬁﬂl eé?%?%rﬁereisc' Elﬂfsgﬁjﬁgﬂsg @{e% 8?‘@1? oﬁée'i] enar %gl)é[r,lsa%déﬁeh o e optical

rotatigniof thece@léiﬂ@:)mer Whes sesda Erattechet isodizssoGledHs ) coﬁlfentr@nmpéf lmg/tnl in
-S- vided that when Y is -C(CH3)- then X is not
methaggl ;30 %W@atSﬁPanSFﬁMen mis 1; 15 one of R2

arl‘ﬂ a hér eElpt?c@ dr ?Q%@&%&& thefe [&%B‘yldec? i Qg)ge F%?ﬂl?l‘yof a compound of

are net aré in
formgle (g (eescﬂe’prcmnh a‘Ho@e) 1€dlu3mlglﬁyﬁhanﬁﬁnd:uﬂcdll§r A cERANY k@l in vivo
h dog §?é?t hi o hen yl, 4-chl orophenyl, 4-bronophenyl,
yargy an";?er er‘?q uor ophenyl or 2, 3-dichl or ophenyl ;
wherein:
Y is -S- and X is -C(CHs)-;
mis0orl;

R'is Fwhenmis1; - _

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 Cy_3alkyl; and

Z is 4-methylphenyl, benzothiophen—fi—yl, 4-chlorophenyl, 4-bromophenyl, 4—met11y1—3-
fluorophenyl or 2,3-dichlorophenyl;
wherein said enantiomer is substantially free of the (S) enantiomer.

Ina fuﬁher aspect of the invention there ié pfovidéd an (8) enantiomer of a compound of - |
formula (Ib) (as depicted above) including a pharmaceutically acceptable salt or an ix vivo

hydrolysable ester thereof,

‘wherein:

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

misQorl;

R'isF 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 independently selected from H or Cyalkyl; and



20 wherein said enantioner is substantially free of
the (R) enantioner. In a further aspect of the
invention there is provided an enantioner of a

WO Weited® of fornmula (1) (as depicted above) PCHEBAMNS9G3207
a pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof, wherein: 25 Y is -S and
Xis -C(CH3)-; msOorl; RlLis Fwhen mis 1; one of
RR and R3 is H and the other is nmethyl or both R2 and
R3 are nethyl; nis2or3; 30 R4 and R5 are
i ndependent|ly selected fromigor C -3al kyl; WO
2006/ 018628 PCT/ GB2005/ 003207 -17 Z is

I T T T p——

fluoroBhéryll beRBaticipbepydnyland represents a chiral center;
wherein said enantionmer is substantially free of the

whereg Fid ensbpmEbisskbstantialinise of the (Re caprticsRar 5 rot at i on
ot & R T PR 1 ROV R capidfh 38 o SEopound o

formuie@y(as depiated 2BOve) Mdledifg ) phinmaaeitioatlh eccopsbictaltafr ah e vive
[ e is provided an (R) enantionmer of a .

- j nvention the
- hydmt?’éﬁlg%ﬂ%”@?moéor mula (la) (as depicted above)
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wherel?Cl udi ng a pharmaceutically acceptable salt or an in
vivo hydrol ysable ester thereof, 10 wherein: Y is -S-
aidis XDsand X GHY(CHs)4i sOor1; R is F when mis 1; one
of .Ré?agd R3 is Hand the other is nmethyl or both R2
alt R dre methyl; 15 nis2or3; R4 and R5 are
| pdepenuent] % 1sel ected fromH or G _3al kyl; and

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 Cjalkyl;

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 at a concentration of Img/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 cmﬁpound of

-

formula (Ia) (as depicted above) including a pharmaceutically acceptable salt or an in vivo
hydrolysaﬁlé ester thereof, -
wherein:
Y is -O- and X is -C(CHx3)-;
‘misQorl;-
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;
| nis2or3;

R*and Rs_are independently selected from H or Cr.;alkyl; and
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Zis 4-nethy|phényl; bénzothiophen-Z;yI,
4- chor ophenyl, 4-bronophenyl, 4-nethyl-3- fluorophenyl

Qr - di chl or ophenyl ; wherein said enantionmer is
woﬁﬂ%éqlg?#i ally free of the (S) enantioner. 20 AGI/GB2005/003207

further aspect of the invention there is provided an
(S) enantionmer of a conpound of formula (Ib) (as
depi ct ed above) including a pharmaceutically
acceptable salt or an in vivo hydrolysable ester

t hereof, wherein: Y is -S and Xis -C(CH3)-; 25 mis
Oor I; R is Fwihen mis 1;-the of RZ and R3 is H and
the other is nethyl or both Rz and R3 are nethyl;

ni & 2ot-Biefipdplrnd], Benatidopiacpendedhidny gat -
or. O Sa%' g g PR E U Bnlcp Y 4-methyl-3
ﬂuorggl@nzl‘q:rg,ﬁ-d}%{qqutﬁﬁ@hw , benzot hi ophen- 2-yl,
- l: e oz t.hyl - 3-
Whm‘?&%#%% eny SﬁméFgggggﬁ?%?é%ﬁ%g§fsﬁﬁﬁ8W§?n said .
enant fucheraspect s tistiandtioahldyer ivgovided be ($)Bhantiomer of a compound of
P en |on%r. In_a further aspect of the invention ther_e _
OmP@?ﬂ‘b &% GarteheboNghine e aorhagmacsiien icreseptable sl aumain vivo
hydrdlydablAsideRi-gired above) including a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
whereiher eof , wherein: Y is -O and Xis -C(CH3)-;
m-g0ord ; R .is,,k when mis |; one of R2 and R3 is H
aﬁ%1§ﬁ%2%%ﬁ%P"F§éﬁékhyl or both R2 and R3 are nethyl
nixg200 3 1:R4. and R5 are independently selected fromH
or Cl-3alkyl; Z is 4-methylphenyl, benzothiophen-2-yl,
4-RheFopeamlis 1:4- br onophenyl , 4- net hyl - 3-

one of R2 and R? is H and the other is methy] or both R? and R? are methyl;

nis2or3; ' ‘

R* and R® are independently’selectéd from H or C;.gaﬂcyi; and

"Z is 4-methylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3-dichlorophenyl; R
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 Qf
formula (I) (as depicted above) including a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof, “
wherein:

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

misQorl; _

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 independently selected from H or Cyalkyl;

Z is 4-methylphenyl, benzothiophen-2-yl, 4—ch16rophenyl, 4-brox:dophe,n'yl,r 4-methyl-3-
ﬂuorbphenyl or 2,3-dichlorophenyl; and

Saled?

represents a chiral center;
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15 fluorophenyl or 2,3-dichlorophenyl; and represents
a chiral center; - wherein said enantioner is
substantially free of the other enantioner; and
WO 608688 t he optical rotation of the enanti oRET/GBAMSH03207
said enantionmer is dissolved at a concentration of
Ing/m in nethanol, at 20.0 C neasured at 589 nMis
(+). 20 In a further aspect of the invention there is
provided an (R) enantioner of a conpound of fornula
(la) (as depicted above) including a pharmaceutically
acceptabl e salt or an in vivgg hydrolysable ester
thereof, wherein: Y is -0- and Xis -C(CH3) - 25 :
msQorl:;' =R is whe is 1 0 of R2 and
wherdlh 38 féiofisr - bRERR Y e W ORSr SHTORECE At Jtp the optical
rotatl&i §121ﬂ5 %naxﬁ‘ﬂ)r&? Ay Al EerlRdeReNdemsbies 8t £64RAntk&RM IH 1me/ml in
.Cl- 3al kyl ; 'and WD 2006/ 018628 PCT/ GB2005/ 003207
metlmxbﬁaﬂﬂ)@%m@sb:;ekimhéB@hMﬂséﬁ)zoth| ophen- 2-yl,

4- chl_or ophe 4- br ompph }
(IR BE O ASTErbyt o SGRERS Db @ﬁ@ﬁ"ﬁe%@éieﬁa%tmﬂ of a compound of
formmfd ﬁﬁ% {9 H@ﬁlc{ea aﬁg@e?tlﬁd‘lﬁdlﬁé LYhii@ReRicall) @ céePlable salt or an in vivo

enant i oner. arther aspect of thée invention there
hydrqlﬁabhe@smed'é@rwﬁ, (S) enantiomer of a conpound of 5

h f.ormul a. (1 b) (as depicted above) including a
WaCt¥ar maceuti cal | y. acceptable salt or an in vivo

hmdfsabg@g |l an@xtigrst hereof, wherein: Y is -0- and X
is -C( ~:; misOor1; 10 R is F when mis 1; one of

R #AHorR8 is H and the other is methyl or both R2 and
R& L f IRh ML 1; i S2073;

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

nis?2or3;

RrR* and R’ are mdependently selected from H or Cyzalkyl; and

7 is 4-methylphenyl, benzoﬂuophen—Z-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3~dichlorophenyl; .
wherein said enantiomer is subétanﬁally free of the (S) enantiomer.

In a further aspect of the invention there is provided an (S) enantiomer of a cémpound of
formula (Ib) (as depicted abové) including a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof,

-

" wherein:

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

misQorl;

R'isF when m is 1; .

one of R? and R? is H and the 6ther is methyl or both R* and R are methyl;

nis2or3; o

R’ and R’ are independently selected from H or Cy_salkyl; and 7

- Z 18 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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30

R4 and R5 afe i ndependently sel ect ed from H or
g 3alkyl; and Z is 4-inethyl phenyl,

ophen 2-yl, 4-chorophenyl, 4- br onophen
woﬁﬁ@l’h& 3- 15 fluorophenyl or 2,3-dichl orop &\{F B2005/003207

wherein said enantionmer 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 salt or an in vivo

hydrol ysabl e ester thereof, 20 wherein: Y is -C(CH3)-
andXis-S— msOorl R is Fwihen mis 1; one of R2

20 Tk b 05 R e NS 8 BRI 30 ) o
pharrseeddadig af:mpmblﬂ: silt tyrdaf kyl ; Z i s 4-net hyl phenyl,

BB it A8 S et i
a phann&euﬁ@a@%/%%ﬁ%a}é@ szﬁ\h%rr %ﬂzg ﬁzgx{&tlﬁ’rdroixgb?eo&@ér Qﬂe@g&%elected from:

PCT/ (B20 sal d enanti oner
(+) Ns(ab‘smlmmt-prapjrly-N—ileé -linzy & nedtiyd 4 - exmﬂﬁl-djhpdrp—zmlhﬁazolo[ﬁ,él-

d]pyrggli%ane'g% thI% ﬁit Ifi%E o éOt ?’%%%qg’ f the Enﬁntl omer, when
i ration of
()N Giilod fro pﬂ?mﬂ‘%%fi—ﬂho%%&u asAd o £ M Rothiazolofs 4-

urt her loect of thé invention tRere-is

d]pyrprﬁm-ﬁedi]-mpﬂr}a)f% eatyt-bonrremids hxalrogﬂmzidmﬂeof 5 for nul a

) NG TR ST S TR B P B e B 42l iy R-ismiacolofs.o-

oo oy b ol
(+) N-(3- Ammo—propyl)—N»[l ~(5-benzyl-3-methyl- 4—0};0—4 ,5-dihydro-isothiazolo[5,4-

d}pyrimidin-6 —yl)-propyl]-4-bromq—benzarmde hydrogen chlor;de;

(++) N-(3-Amino-propyl)-N-[1-(5-benzyl-3 -methy174-ox0-4,S-dﬂlydro—isoﬂliazolo[5;4-
dJpyrimidin-6-yl)-propyl]-4-chloro-benzamide hydrogen chloride;

(+) N—(3-Amjpo—pr0pyl)—N-[1—(5~benzyl-3—meﬂ1yl-4—oxo-4,5-dihydro-isothiazolo[5,4—
d]pyrimidin-6-yl)-propyl]-3-fluoro-4-methyl-benzamide hydrogen chloride;

(Hy N-(3 _-Amino-propyl)-N-[l—(5-benzy1-3 -me’thyl—4—oxo-4,5-dihydro—isothjazolo_[s,ﬁl-
dJpyrimidin-6-yl)-propy1]-2,3-dichloro-benzamide hydrogen chloride;

(+) Benzo[b]thlophene-z -carboxylic acid (3-amino-propyD-[1 (S—benzyl- -methyl-4-0x0-4,5-
dlhydro-lsotlnazolo[S 4-d]pyrimidin-6-y1)-propyl]amide hydrogen chloride;

(+) N~(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5- d]hydro-lsothlazolo[S 4- d]pyrnmdln-
6-y)-propyl]-4-methyl-benzamide;

(+) N-[1- (5»Benzy1‘-.a -methyl-4-0x0-4,5- dihydro-isothiazolo[5,4—d]pyrimidin—6—y1)—'propyl]—N-(3—

dlmethylarmno-propyl) -4-methyl-benzamide;

(+) N-[1- (5 Benzyl-3-methyl-4-0x0-4,5- dlhydro-lsothlazolo[S 4-djpyrimidin-6-y)-propyl]-N-(3-
1sopropy1am1no-propyl)—4-methy1—benzannde; .
(+) N-(3-Amino-propyl)-N-[1 —(5-benzyl-3-n1€t11y1-4—0x6-4,S-dihydro-isoxazolo[5,4-d]pyrimidin—'

6-yD-propyl]-4-methyl-benzamide hydrogen chioride; '

(+) N-(3-Amino-propyl)-N- { 1-[5-(4-fluoro-benzyl)-3 -methyl~4—oxo-4,5-dihydro—isotlﬁazolo [5,4-

d]pyrimidin-6-yi}-2-methyl-propyl}-4-methyl-benzamide hydrogen chloride;
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one of R2 and R? is H and the other is nethyl or both
R2 and R3 are nethyl; nis2or3; R4 and R5 are
i ndependent |y sel ected from H or G .3allcyl; and Z is
WO 2006018638 phenyl , benzot hi ophen- 2-yl, 4- chor opREBEB2005/003207
4- br omophenyl, 4-nethyl-3- 15 fluorophenyl or
2,3-dich|oropheny|; wherein said, enantioner is
substantially free of the (S) enantioner. In a further
aspect of the invention there is provided an (9S)
enanti onmer of a conpound of forrmula (Ib) (as depicted
above) including a pharnmaceujically acceptable salt or
an in vivo hydrolysable ester thereof, 20 wherein: Y

() MR A S A Xt el PAZ i, Sahr i ibolis -
d]pyrik@difi-6RA)-2nte - gropy IRt fyihy1-babami &A0rd8o eB‘bhﬁﬂﬁlieRS ar e

i ndependent | y seI ected fromH or C _3al and Z

() N-@-AatingpptiarbiylN- { b[ér@oﬂlrﬂr@]bﬁléwl)ﬂw}mefﬁyﬂ-ﬂcﬁXQJﬁépdvlbY@tDﬂSOﬂHaZOIO [5,4-

i SRRy P By CLABEBOSIY i

&) N—Glih&imbthgl)l-bl [t I(S&eﬁiylﬁhﬁeﬂ:@i) 4exant, b-difsiiro-186thiazolo[5,4- d]pynm1d1n—
200 18628 PCT/ GB2005/ Q03207 -21_In a further aspect
651) e WA U FERRE AERE T ibosacdladeommound. of

) N{?ﬁmhf \(hH?IQ 185 toh; oﬁ@ﬁﬁ%@m 98&?&@%&&%&&[5 4-d]pyrimidin-

resent
6-yh)- z—madn'ﬂﬂpmpym@meﬂgd banzanmi@hydiogén ¢idemdd; a ( I ) or a

o NE A e s el aar t bhato ks Ahwifo-bofzolols 4-dpyrimidine

6-y1)-NerleyAR 91 Dzr-ﬂawoh-%eh%rl(b'én%ﬂay hy $oB8t Btbrids; 0X0- 4, 5-d

i hydr o- |soth|azo o[ 5

(/) N~ @hmwgnml)éﬂiﬂa(smew&mthwbﬂm -hEdiudidsothjaobgsd-
alpyrifis s aboth eyl ugrectmethy Lsnsamide fdrosen chlopise:

(+) N-@- Mﬁn&pﬁgﬁ}l}@Qﬁ qsmmﬁﬁmeﬂa@[-&oém 4,5-dihydro-isothiazolof[5,4-

rirni opyl } - 4- nmet hyl - benzam de hydrogen
d]pyrl.@ﬁg@ﬁrﬂb-?_-methyl—propyl -4-bromo-benzamide hydrogen chloride;
(+) N-[1- (5-Benzyl—3-methyl—4 oxo-4,5-dihydro-1sothiazolo{5,4- d]pyrlrmdm— -yl)-2-methyl-

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

© (#) N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-dpyrimidin-6-y1)-2-methyl-
. propyl]-N-(3-dimethylamjno-propyl)—4-bromo-beﬁzamjdc;

(+) N-{1-(5—Benzy1-3-methyl—4—oxo—4,S—dihydro-isothiazolo[5,4-d]pyrifnidin—6-yl)—2—methy1-
propyl]-N-(3-dimethylamino-propyl)-3-fluoro-4-methyl-benzamide;

(+) N-(3 —Amino~pr9pyl)-N-[1 ~(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isoxazolo [5,4-d)pyrimidin-
6-y1)-2-methyl-propyl}-4-methyl-benzamide hydrogen chloride;

,(+)7 N-(3 —Ami_no—propyl)-N-{ 1-[5-(4-fluoro —benzyl)—3-methy]—4—o>§o~4,5-dihydro-isoxazolo [5,4-

dlpyrimidin-6-yl}- 2-meth§l—propyl} -4-methyl-benzamide hydrogen chloride;
(t) N-(3 Ammo«propyl) “N-{1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo-4,5- d1hydro-1soxazolo[5 4-
djpyrimidin-6-yI]-2-methyl-propyl}-4-methyl- benzazmde hydrogen chloride;

() N—(J-Anm).o—propyl)-N-.[l-(6—benzyl-3—meﬂ1yl -7-0%0-6,7-dihydro-isothiazolo[4,5-
. d]pyrimidin-5-yD-propyl]-4-methyl-benzamide.

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

a phaﬁnaceutically acceptable salt or an in vivo hydrolysable ester thereof selected from: -
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(4
N- ( 3- Ami no- propyl )-N-{I-[5-(3-fl uoro-benzyl) - 3-net hyl -

5-di hydro-i sot hi azol o[ 5, 4- 10
woaﬁog‘%/jﬁsésdl n-6-yl]-propyl } - 4- net hyl - benzami de B&Jé¢B§a%{003207
chloride; (+)
N- ( 3- Ami no- propyl ) - N[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
i hydro-i sot hi azol o[ 5, 4-
d] pyri m di n-6-yl)-propyl]-4-brono-benzam de hydrogen
chloride; (+)
N- ( 3- Ami no- propyl ) - N[ 1- ( 5- hergzyl - 3- net hyl - 4- oxo-4, 5-d
|hydro i sot hi azol o[ 5, 4-

() NIEPAERIIT SR S el ) PEARY1S il L6 6 SRS A0 -
d]pyrhlﬂ(d&fmyﬂmopylwymwm—bénzeﬁadmnzyl 3- et hyl - 4- oxo-4, 5-d

) N P e T dppre- b methidrigr 4 bdilarisothiazolofs -

d]pyrlil\}l%ﬁ(a%r?g_ ' no-Eﬁg ﬁeﬂ{g%oinz(am%enzyl 3- net hyl - 4- oxo-4, 5-d
+) Nk@yﬁmm-mpw)-a\i-éll{E@-@-tﬂuoro-benzyl) 3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4~

d d 3-di chl oro-b i d
ey ehp e e iG] ¢ bt ophene- 2. car boxyl i ¢
) Nggtﬂm{r;’o - AEHPIG-N QP berAyl-3 (Ret RPN Wk 6-3; 508 L Ao =165 R4 96 18] 24
dlpyrgghidyt oDk mopi-dzbofosheazaiiggr i ni di n- 6-yl ) - propyl ] ani de

hl

() N SR PO R b 3 et oo e gz a L5t
d]pthQ@Mrh}ai}-ﬂL&ﬂ&o%ediﬁﬁlﬁb;m din-
6=y1) 4- et hyl - benzam de; (+)

(+) erﬁf&m(@ IE@HEI B -ﬁ%bﬁwl-a%%bylﬂ-sxwﬁy@hﬁdrpswmaacﬂ@[w

S e R S s TR

e NP{-JEAm(rE)-IBepglyN—B}-(‘@bmﬁy} a-memym -bxald|Sydihpdrosiedthiaadlof Sof-

d
dbyrf@éﬁ?%éfblr' G‘)éb‘ﬁ)of(% ‘%{T}% i égnzam de; (+)
(+)B ISH%nElQQ%Yﬂ)&xch l'aéla(é aﬁﬁﬂ@-ﬁoﬁnrﬁt@ydenéy@&ﬁleény@zt%xo-z; 5-

I hy ro I'soxazol o[ 5, 4

dlhdeO%O)m@aOéﬁpﬁJ"r}d]Mmdlw -Jﬂg-pmai]dmdwd rogen chlori de;

NS S ERPY FE iBar olfpeimi
6-y1)-phopyX|ot-feBrydlibByghnddé;s ot hi azol o[ 5, 4- 30

d I 2-nmet h | thyl-Db de
H N d%%@ml&?wﬁs@%—mﬁ 565 b SO CER B OBB 207 Propy TIN-G-

ﬁnm%f%ﬁﬁﬁmPugyBJknwalRfiT t%abenzyl 3- et hyl - 4- oxo- 4, 5-d
(+) Ni[y(@+Renizgled icandldedty-4.5-dihydro-isothiazolo[5,4-d]pyrimidin-6- yl)-propyl]-N-(3-

m di n yl) net hyI pr opyl ] - 4- net hyl - benzam de
lsoprwiqxwﬁewrmlbﬁ%hﬁ bﬁ;lz

+) N%(&mﬁm gegﬁz f/o et -5 %eftﬁjflu -H05-9:sDERFNb s ckaBBIb BYA- Alpyrimidin-

0X0- 4, I azo
—yl)—qb}qwt]l-ﬁlfnmbﬂ‘ryi-a‘jema}mde met hyl - propyl } - 4- met hyI benzam de

) NS A P UER IR0 Sbs- by et oo £ sbydiosisghinzolof. 4 -
dlpyriBEEs 103 RieAR R fa ety il BBnShide;

- () N—(3—Amino~propy1)-N-[I-(S—benzjrl-B~methyl-4—0xo-4,S-dihydro-isotlﬁazolo[5,4-

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

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

d]pyrimidin-6-y1]-2-methyl-propyl}-4-methyl-benzamide;
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rret hyI propyl]-4-br oro- behzrarrri deh 'h‘y“d'r'b-gen

6-yl ) 2-

chl o r ide; (+)
N ( 2- Ani no- et hyl ) -N-[I - (5-benzyl - 3- net hyl - 4- oxo- 4, 5- di
F\‘ip H2% ot hi azol o[ 5, 4- d] pyrirnidin- PCT/GB2005/003207
6-yl)-2- rret hyl - propyl] - met hyl - benzam de hydr ogen
chloride; (+)
N (2- Ani no- ethyl)-N-[1I-(5-benzyl -3-net hyl - 4- oxo- 4, 5- di
hydr o-i sot hi azol o[ 5, 4-d] pyri m di n- 10
6-yl)-2-nmethyl - propyl]-3-fluoro-4-nethyl -benzam de

hydr ogen chl oride; (+)
N-(3 Am no- propyl ) - N-[ 1-(5- benzyl 3- et hyl - 4- oxo-4, 5-d

) N SRR Y b Rymethvsong 4 ibydoosatigpiop 4 lpyrimidin-
6- yl)enzﬁaﬂiyﬂprobm!@&@ﬁmqbﬂn@&hﬂﬁ (+) N-(3-Am no- propyl)

%\I - 4- 0x0- 4, 5-di.hydro-i sot hi azol of
() N5(24Armno ethyl) -[1- (S-benzyl 3-methyl- ~4-0x0- 4,5-dihydro-isothiazolo[5,4-d]pyrimidin-

6-y1)- %1@;’(&182%1%@@ e 1¥1 %y?&%%%%&e propyl ] - 4- br ono- benzam de
) NP{-?EAnﬁ@eBBﬂHJ-[B(mérﬁyl 3411?%531[4050-@53&@5(&0%&!1&&@%?3 Dld]pyrimidin-
me
6-y14 gr%ﬂgvlrp 3@%@%@8@%‘%&%@%@@ ) - 4- met hyl - benzani de;

YN Apine Pfga%lz D5 S e droxe v oriaabiealobi s
d]pyr[rﬁ:,dm-diyﬁ))yi-mﬁ}@ﬂ@r@yy] 3—fmofmtllmyéthyl-benzanude

(+) Npé gl}rlur]o-proéﬁ) ?\Jf FE ; t\alenzgl-a—m E);Y lo?co-ﬁ Sbélg;rc?roggcﬂﬁl%zolg% 4-
d]pyrhhﬂa&n 6%1&%)1&1%553&?&&6}@%&2%5%&9' hydr o-i sot hi azol of

rimdin

) Np{ﬂ dé gnzi-3-Brethyiet dro- ﬁﬁ}d:lbquoowlln)izaeﬁSL%d}p@n@dﬁﬁtmy})-—Qbmethyl-
pmpyﬁh?% E(rjlﬁn ﬁ%& %?;Ddﬂ?/?fombﬁniegy%@ﬁ%m%e’net hyl - 4- oxo- 4, 5- d
) NL[def&nkﬂ%ﬁ%ﬂiw{%:&' A5 ity i gbitiiazolo[ 5,4- d]pﬁrumdm—G y1)-2-methyl-

2- met hy opyl ] - 4- et hyl - benzam de" hydr oge
propygjrﬁ%dmd@l@et (yla’mno-propyl)-fl -bromo-benzamide; _
(NP L0 el s AR A S ot
pr0pydi[fll§3(B+dnﬁetﬂylafrﬁn<y-bic>p2})rﬁaﬂhyﬂo-@mnwl}benfmm@ :hyl - benzami d
(+) Ng3 %“{&%gﬁﬁspﬁ%o@ % Wﬂ%& -f@f-‘(ﬂylﬁ o bStibedypyiscaapeloify4-dipyrimidin-

6-y)- 4—n@ét@y1”pr o 11 RgLnAXARRLOL S, 4-

pyrimdin-6-yl]=-2- y propyl} 4- et hyl - benzam de .
) Nﬂymglefprgw}.bN te[s- (41-])1uoro benzyl)-a-methyl 4-oxo0-4,5-dihydro-isoxazolo[5,4-

d]pyruﬁyﬁrm]?ogﬁﬁ]gg\é{‘%’?’%% (ﬂ'?ylki)enz 3 net hyl - 7- oxo- 6, 7-d

) N@@Mﬁnmﬁwﬁﬁwmmpﬂﬁt&b %ﬁ%hyﬁlet%m Ap.Ae5_giy @mgﬁoxazolo [5,4-

di ti onal nbodi nment he present | nvent | oA pr

d]PYHallé@rﬁJﬁuﬁdméﬂlﬁ-Dml}ﬁﬂ%ﬁfbeﬁmdp,rmr maceutical |y

) NEESSRE B S O A s YR I OB 8, S2 8L o 5.

d}pynﬁﬁﬂ'ﬁl@?@%é@qlﬁmethyl%%néa&mde
N- (13- Am, no- propyl ) - (5- benzyl - 3- et hyl - 4- oxo- 4, 5-d

i Hyan ylditiepeherm @j:lg{egt ;ﬂhe present invention provides an enantiomer of formula
(Ia) o Wa%h%e%‘h@alﬁ: «%Ct):pt%lg eéﬁlt 1>r zﬁj {%EJI 2 hy&o sa&!)ri'é es%ér thereof selected from:

(R) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-
d]pyr1nud1n~6 -y1)- propyl] -4-methyl-benzamide;

(R) N-(3-Amino-propyl)-N-{ 1-[5-(4-fluoro-benzy])- J-methy1~4 -0X0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl]-propyl}-4-methyl-benzamide;
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(+)
N- ( 3- Ami no- propyl )-N-{1-[5-(4-fl uoro-benzyl)-3-nethyl-
- ox0-4. 5-di hydro-i sot hi azol o[ 5, 4-

WO@P%F%&, n-6-yl]-propyl } -4-nethyl-benzan d&T/GB2005003207
N- (3- Am no- propyl ) -N-{1-[5-(3-fl uoro-benzyl) - 3-net hyl -
4- ox0- 4, 5-di hydro-i sot hi azol o[ 5, 4-

d] pyri m di n-6-yl]-propyl } -4-nethyl-benzam de; (+)

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 mdi n-6-yl)-propyl]-4-lgsono- benzam de; (+)

N- (13- Ami no-propyl)-N-[1-(5-benzyl -3-net hyl - 4- oxo- 4, 5-d

|
(R) N- 5‘_’% fing gfb& lgfﬁc{l% 3.8 4%/\.?0? -ben?fl)o%-gleblgn#-oxo -4.5- d(lh)jdro isothiazolo[5,4-
d]per(dm-ﬁ«yﬂhpropylc}ﬁym)eﬂM-[bbniaﬁn&@nzy| 3=net hyl - 4 oxo0- 4, 5-d

ro7i soth
R) Nd%p’sﬂ‘u?'ﬁ B Hyiéa@wﬂ ?%EBWI]D-@SW% o0 Sediprgro-ethiazalofie 4
d yﬂrﬁ])d -6-v1)- -
I N-(3 3 yl) prOBYU gybrfmlc\)l-tfeilz?% dbenzyl 3- net hyl - 4- oxo- 4 5-d
(R) N-@wﬂm@q Bl@phl)é‘i-(ﬁl ©f-Benzyl-3-methyl-4-oxo-4,5- dlhydro-lsoﬂuazolo[S 4-

e PRI AR 1 e O

(R)N(@ mmpﬂ@p ﬁw )[r{ﬁ-bé&yhlenﬁaﬁlym-%ﬁbnyé ai P/&e&olséthﬁazolo[s 4-
dro-1sothiazolo [5, 4- yrimdin-6-yl)-propyl]
d]pyrgmdgéé y{ spropyl]-3- ﬂuoro—4-methy enzamide;

(R) Nlt d%%é?gs@‘(aﬁﬁg l[? %lb%gz&} gyr%gtﬁzlﬂl ﬁ:%o LS d1¥1|ydro 1sc))(t%1azb150{5d 4-

d]pyrﬁmﬂha}é-gt)qrwp}}l}-é SAgithipto-banamiddge; (+)
} 9- Benzyl - 3- met hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol of
(R) Bg E}]§}B9PI}GH=P- —q@r@xy ig _ag,x,démap]mwpgcg)_yl)z (S—benzyl -3-mothyl-4-0x0-4,5-

dihydsd. %H{(ﬂ%ﬁogggﬁ]ﬂ%%zs% foo% ]Tg'gi%?hmyd?o i sot hi azol of

(R) N5(,24Am}rpry¢ﬂ1ﬁb«N bL-6-hédzy pB apsthil-Nog&4,5-dihydro-isothiazolo[ 5,4-d]pyrimidin-

iSO ro 4- et hyl - benzam de; (+
6-yl)- Rfoé)%{]ﬁﬁﬁn})gﬂb%ﬂg%gl (5- beﬁzyl 3- net hyl - : Zaxo 4,5-d
R) Ni-fhyge 0 4D -4 -6-y1)- N-(3-
(R) ['Dﬁ )Mpropyu iﬂlma ?{% lbgieigzcg%q%deihla%olo{g%d]pymmdm 6-y1)-propyl]-N-(3 |

dﬂnethyle@lmrﬁeywdpynhyl- zamfi&s; (4- f | uor o- benzyl ) - 3- net hyl -

_ R) Ngﬂ%” %z@ 9%1% 62%?@? hc@ﬁ}%rg c{}lléllaiolo.[iﬁl-d]pynnndm- -yl)-propyl]—N—(B‘;

isopropflamehdrplopydrz ﬁiﬂl@&beﬁz‘a}m de;

3- Am no-pro N-[1 5benz - 3- et hyl - 4- oxo- 4, 5-d
(R) NI&]W"F@@@F’D ggé—éirlgen&yl ~methyl- oxo 4 S-dlhj)f/dr() -isoxazolo[5,4- -d]pyrmmdin-

6-y1)- b YD Bathnide: et hyl - propyl | - 4- met hyl - “benzami de
®) NPGS(@nmmprop)ﬂ} D y1-J5-M4- ﬂﬂlaJ[OSbe(nByID-blsmemybemyM),s aihiyatdigbthiazolof5 4-

leYriﬁ?%?ﬁ“gﬂ%lﬁg%&% %Plﬁﬁﬁ%‘ﬂ?@?ﬁ :5}%%%7’!?1 2,2 met hyl - benzani de;

- (R) Nk@@%ﬁlﬁéﬁﬁf-ﬁ ﬁ%%@?ﬁ%@%ﬁxo 4,5- dlhydro -isothiazolof5,4-

dJpyrimidin-6-yl)-2-methyl-propyl]-4-methyl-benzamide;

(R) N-(B-Aminq-propyl)-N- {1- [5-(3-ﬂuofo-benzyl)~3-methy1-4-oxo-4,5-dihy dro-isothiazolo[5,4-
d[pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide;

X®) N—(?.-Anﬁrio—efhyl)—N-[l ~(5-benzyl-3 -methyl-4—oxo-4,5-dihydro-isotlﬁazolo[s,4-d]p3.1rimidin_-
6~y1)-2-methyl-propyl] -4—brom6-b.enzamide;

(R} N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo]5,4-d]pyrimidin-
6-yl)-2-methyl-propyl]-4-methyl-benzamide; '
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-24 (+)
N-(2- Am no- et hyl ) - N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di
hydr o- i sot bi azol o[ 5, 4-d] pyri m di n-

WO gl0g{0y8628 et hyl - pr opyl ] - 4- br onp- benzani de; (+PCT/GB2005/003207
N-(2- Am 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] pyri m di n-
6-yl)-2-nmet hyl - propyl
N-(2- Ami no-et hyl ) - N[
hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-

6 yI ) - 2-met hyl - propyl ] - 3-fl uogg- 4- met hyl - benzam de;

(R) N\If%% Igglgp gy é%-bfgiyi "(— @8? iylxbs‘i g' idﬁltyla}(c! i_sgftgaxz%io% §I_d]pyrimidin-
-yl)d}mmynpmwi?b} ~§hgro 2Rty oeiiagile;] - 3- f | uor o- 4- met hyl - b
Nnzam

(R) NefFeAmine ﬁmpﬂ)éﬁ;[il3(5Nﬁ{l@fl(35m@@1ﬁ1:9+cxg~4;%ﬂﬁyﬁromoﬁmm1c55,é
d]py pYT | r#);??]ﬁgé%%rgéﬁ}né fﬂ]"‘%lm'&%%tw PRI - benzani de;

(R) N(EB)-Ammo—propyl)-N [1 -(5- benzlyl Z—methyﬁél-g)xg 4h5 éhhydro 1s§>tr11nazolol[5 Et-

0X0- [ ro-isothiazolo
dJPYf%m[&th% é’)‘/)rf %IF)H-PGORM Jr3-Promehgpzamide; ’ |
(R) NDE;J@yBénz% -63ndhyel BX&@!ﬁ-&‘iﬂy&fo"@é(thﬁazé‘ro\f@%&-ﬁyﬂy}&%ﬂﬁl@&‘yﬂ%-memyl-

prop NF(J(cEmBQWMmG-mth)ﬁ—nzﬂa{bﬂdwﬂzzﬁnﬂbhydr o-i sot hi azol of
(0 N5 PR Bt 4 B e caphizalo b b somiidint -l 2-methy -

propylﬁN((‘B)dmleﬂl lamino-propyl)-4-bromo-benzamide;
5- Begzyl 3p I}Y)y - 4- 0x0- 4, 5- di’hydr o-i sot hi azol o[

N1
(R) N5[14(5 Wl—hmﬁthylei 949~ 42 dtgychqusoﬂnazolo[S 4-dJpyrimidin-6-yi)-2-methyl-

] - 4- met hyl - benzam de; 5 (+)
1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5-di

_pmpyngqp(glddml\hlg,% gtlejtmfpg, Qs cpﬁr%?e\ﬁg)l-b% fluar [0 4-met hyl - b

R) Nﬁ(—a(ﬁmﬁm -propph) APyl - 5-derf - (3snaﬁgalzwox&ﬂmeaﬂﬁyamém&za@ol%{§4£a]pymmdm-

[ 0-i soxazol o[ 5, 4-d] pyri m di n-
6-yD- 8 ’%‘?@Yizprﬁﬁffl frgrm Blplgﬁfﬁza@l%t hyl ~benzami de; (+)

| ®) N%(ﬁmﬁm ‘65}%8?12 ?‘Pg E%{ﬂ:!no; B{n%yg %&ypgn&%-ﬁﬂ 3 %111”% Ysoxazolo[S 4-

Xazo

d]pynﬂl}lﬁyl%-ﬂi]dl-nm&ﬂ-lp}e@l}#’é-tﬂmthylpbe@pg&hﬁde4 met hyl - benzam de;

R) Nr\@(%mﬁm HOPROb @ {ﬂllo’[osb‘tn@ﬂ)m’a%et%lykémr‘baS@ﬂﬁ'éfmgﬁpxazolo[5 4-

dIpyr#i8so6-41 Al
Ipyr 41 @ﬁe%%ﬁgm% pﬁ%‘%ﬁﬁ 2 et hyl - benzaui de;

dlp rimdin-6 I\}/
(R) Ndp- o-propyl)-N-[1-(6-benzyl-3-methyl-7-0x0-6,7-dihydro-isothiazolo[4,5-

d]PYflh%é%rﬁq)gé?ﬁlgg_é]%]ﬁg%l-énﬁli-dbenzw - 3- et hyl - 7- oxo- 6, 7-d
ALyt ddiiértd Bpddinf2h0 N predenlBietioDBi0GRRL S enantidnlefbf formula (1b)

an ‘addi ti onal enbodi ment t he presen nventi on

or a phargppenisalin aecsnisblesatior en if wrehydrolsisable osterathereof selected from:

PN SRS s P s

d]pynmdﬁ-mymamﬂppyxhéthﬁkﬂehzg&ﬁrdbenzyI 3- net hyl - 4- oxo- 4, 5-d
i_hydr o- |soth|az

(8) N43-pyringimaeny sl {lyLS[p@o%wrp -bengdd-Aynethldane-¢e-dihydro-isothiazolo[5,4-
d]pyrumdm— -y1]-propyl}-4-methyl-benzamide; o

(S) N-(3-Amino-propyl)-N-{ 1-[5-(3-fluoro-benzyl)-3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-
dlpyrimidin-6-yl]-propyl}-4-methyl-benzamide;

(S) N~(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo [5,4-
dlpyrimidin-6-y1)-propyl]-4-bromo-benzamide;
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(R)

N- ( 3- Ami no- propyl )-N-{1-[5-(4-fl uoro-benzyl) - 3-net hyl -

4 050 4, 5-di hydr o-i sot hi azol o[ 5, 4- 30

OPIYHBBdi u- 6- yI ] - propyl } - 4- et hyl - benzani de POR§B2005/003207

2006/ 018628 PCT/ GB2005/ 003207 -25 (R) N-(3- Ami no-pro

pyl)-N-{1-[5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo-4, 5-di hy

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

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

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

i hydro-isot hi azol o 5, 4- -27-

d] pyri m di n-6-yl)-propyl]-4=brono-benzam de; 5 (R
(S)N 3(-§mﬁ58 PRy ﬁf Q@-ﬁ[i-XS 'B'éxﬂz%fl GomBEPEN oxd-aR byl 13%%26}0%5

OISO i"azol

d]p)’@]lpbﬂﬂ—ﬁmlhpmpﬁ],]yﬂ ghlmodmplzamﬂec hl or o- benzami de; (R

' {S) Arg gl%pﬁ );}E—X %?-grizyl- §mgtﬁnf-X—lox0-4lF51%33/(&0415&)}(1?&2310[5 4-

d]pyr‘iﬁlRRﬁI[ -6 AbRpSHB-ladbonykityBHEd MR Qe 4- Met hyl - benzam de;
(8) NNG¢Amigi-propph- oy - S-Retzy -3 5n¢tbnlrdHox e-4gfe diy firodisothinzdl 065, 4+
| _ 50t hiazol 410 . :
alpy N BN RSBLASYS Sichioto Bohasmnides, 11 o1 o- penzami de: (R
(S) Baem@]mhbpﬁunemm@he atiq3ntifo-PedpY1)- 51 (S-benzyl- ~methy1-4~oxo-4 5-

(5- benzyl - 3- net
dlhydé?wgpg%lg[té?ﬁ]@mméﬁl{lé ﬂ?%f%yﬂﬁmrlgﬁ nye yI) pr opyl]

() NP SR SR> Ry v oty iodsopzaloBstrlpyrimidin-
6-yHpyatrydl-4- mliyla)zmian{lﬂe4 d] pyri m d| n-

v | t hyl -b d
® Ngllyd )fégzg'gy m}gﬁeﬁg’ ?’érd% %t 65035152@9é?;f?dﬁbxyngéﬂlﬁrfazldw@pyl]-l\f’(3-

: duneﬁ@laﬂnﬂd Pwpym@hiaﬂfeh xkﬂzaﬁhQ@yl ]-N-(3-

di met hyl ani no- propyl) - 4- net’hyl - benzani de; (R)
(S NMJ FE E@szhzx;dﬂayMﬁ@tda% -k o-ishiiazh 1ot & ply siofidiin a6z ol @Fopy1]-N-(3-

ISOPTOPQ/ aer%gér lﬂ% fi%b’ﬁﬂei‘gazfmﬁél ]hyIN égnzam de; (R

(8) N%(&Iﬁ@ﬁt@pﬂb-‘lﬂ)w 5= DrlzHt-§ %@&ﬂ@bxé’ﬂl @&H&’tﬁm‘iscﬁ%ﬂo‘lﬂ[ﬁg’ﬁt g]pyrlrmdln—
i hydr.o-i soxazol o[-5, 4-d] pyri m din- 20
6-yD-prapyy: Apmﬁwl"]bﬁmmé@%yl benzani de; (R)

L (S) Nﬁ?o%g@%", Iﬁ%ﬁy eyl I-g%@h?xlgg%{né{déb“l%&yf)ﬁ ¥%¥1a)5 3yt oh%éoﬁnazologs 4

d]PYriﬂl]liFiiﬂ-@ﬁ]dI-meﬁr}'thp&imhimthylﬂfe@@a!rhld}:

N AR oI S e snabidy et lihylorsaioaciot
d]pyrmﬁg{ ?%) ?ﬁﬁ‘é@;%ﬁﬂ Lfftrrﬁ3 ﬂP’l benzaﬁlf 4- mat hyl - benzami de; ,
(S) NZS A(Iﬁa)no-propyl)-N—{ 1—[5-(3-ﬂuoro -benzyl)-3-methyl-4-oxo0-4,5-dihydro- 1sot1nazolo[5 4-
S TR G ST
(S) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3 -methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-
6-yl)-2-methyl-propyl]-4-bromo-benzamide; |

(S) N-(2-Amino_—ethﬂ)-N-[_1 -(5-benzyl-3 —methyl~4-o>go—4,5—'dihydr0-isothiazolo[5,4—d]pyrimidhi- _
6-y1)-2-methy]-propyl]-4-methy1—benzamide; | |

(S8) N-(2-Amino-ethyl)-N-{1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5 ,4-d]pyri1ﬁidin-
6-y1)-2-methyl-propyl]-3-flucro-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-y1)—2—methy1-propyl]-3-ﬂuoro—4—methyl—benzamide;
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d] pyr| m d| n- 6 yI ] 2 rret hyI pr opyl } 4 rret hyI benzam de;
(R)

N-(2- Ami no- et hyl ) - N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di

WO ROA§08852% ot hi azol o[ 5, 4-d] pyri midin. PCT/GB2005/003207

6-yl)-2-nmet hyl - propyl ] -4-brono- benzam de; (R
N- (2- Ami no- ethyl) N-[l (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di
hydr o-i sot hi azol o[ 5, 4-d] pyri rni din- 30
6-yl)-2-nmethyl -prop yI ] - 4- met hyl - benzam de; WO
2006/ 018628 PCT/ GB2005/ 003207 -26 (R
N-(2- Ami no-ethyl)-N-[I-(5-beRgyl - 3- net hyl - 4- oxo- 4, 5- di
hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-

(8) N-(Z:'yl e YN A Ay B Lt O e T S e RS2 A, I s 4
d]pynh'n&é M)@mewpwp gkz{ _broRo-BEDAMid3- Met hyl - 4- oxo- 4, 5- d

dr o-isot hi azol o

(S) Nd}ﬁ@ﬁegmfaam@tsﬂ Y- c@conéeﬁwm}cdmmﬁhazom[ﬁlwppmmdm{awlp-zmeﬂlyl-
propy R 4 ety b PAOPKD (A BRI ot by - 4- ox- 4, 5-

(S) Ngnmmnzﬁ@tﬁbﬂ@pm{x% 5= dlhydro-lsothlazolo[S 4-dJpyrimidin-6 —yl) 2 -methyl-
rimdin-6-yl)-2 msthyl propyl ] - 4-br orio- henzam
propyt]ﬁt)l (3 dnnethylannno—propyl) 4-bromo-benzamde;

' (S)NEI;IJ&%%%?& Ems ﬁ’?%@ﬁ K édﬁg rs%ﬂgaz%hoqg qu p%rrsn%g 1£—%§ﬁ5-9£methyl-

orop 08 Wbt Rty 8ot ) by - benzam
(5) N Pmips oemdyN-I3-(Fehergy - sy soravaloliibglpyrimidin-

6-y1)- 5.@@@]@\{@%@(5&'@{ e%‘airgﬁ“not B)rllopg/lo) 4- br ono- benzami de;

{S) N{RAmino-propyl)-N-{1-[5- (4—ﬂuoro-benzy1)—3-methyl—4-oxo-4 5-dihydro-isoxazolo[5,4-
d]pyngu&mbé_waenz%%p@w eﬁ%ﬁ%}ﬂ 9- d| hydr o-i sot hj azol o[
(S) N-@E mhb p%;{ﬁ} 1)QLﬂefshwtﬂmrsq;eﬁfﬁml&etﬁy1u-u% 9: ﬁaﬂ?&ﬂayllsoﬁzom[s 4-
d}pyrlm@@—ﬁe\vﬂﬂﬁompmwmpymﬁt me@lsdw@nza;mda aret hyl - 4- oxo- 4, 5-d

NI S G D el e i sstplort
d]pynfﬁz&xﬁ-sé@m?eoéﬁﬂp@ﬂe}hy}bb{eﬁzﬁdé4 fI uor o- benzyl) - 3- et hyl -

4- 0X0- hydr o- |soxazolo[5 4-

qudﬁr@mb_oéumqt obtheanygatioprefisys top compound of formula (1), (Ta) or (Ib)

.Orapwg%xp%%% e)dsgl\l-tée?l(fS (3-fluoro-benzyl) - 3-net hyl -

© 4Acompbnbd df fmyﬂnm (Dseptalnpdudeally acceptable salt or an in vivo

rimdj 2- net hyl 4- met hyl --benzani de;
hydro](flsﬁir ster ‘dlereof whlmh 1S substa){ltzaﬁy %'ee 0% its correspgndmo (-) enantiomer.

NThSteAI<G5s! Paﬁﬁ@ﬂ* )‘Ie@‘l’ L[e%erg ﬁ) RENEMh 169 BYRY bindr Q¥Ref niord

i hydro-isothiazo _
particelhlpy tessithdn 195 alypampulepgelsﬂ ’Ehd.n B4, mydre pernizalatlgdess tham 146, particularly

1 ; % ;
e A TR P S, e o o
aﬁ%ﬁip@ﬁﬁ&oﬁﬁ)hhuﬁf(lﬁﬁ d Phatth¥Q@uiYAlyCd ¥ ERRbIE sAPbCAn in vivo

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

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

hydrolysable ester thereof having no more than 1% w/w of the co;‘responding (-) enantiomer.
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S
F\I—%S Am no- propyl )-N-[1-(5- benzyl 3- net hyl - 4- oxo- 4, 5-d
% i sot hi azol o[ 5, 4-

Wodﬁ'@ 1B648di n- 6-yl ) - propyl ] - 4- net hyl - benzani de ;PCT#EB0&5003207
N- (3- Am no- propyl ) -N-{1-[5-(4-fl uoro-benzyl) - 3-net hyl -
4- 0x0-4; 5-di hydro-isothiazol o[ 5, 4

d] pyruni di n-6-yl]-propyl }-4-nmethyl -benzam de; (S

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

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

l'iiazol o[ 5, 4- d]pyrimdin-6-y19-propyl }

-4- et hyl - benzam de; (S) N-(3-Am no-propyl)-N|

1- A%Dﬁh%ﬁﬁﬁ/d offofRhBY Y of a%@nﬂac'éuﬁ’é q}'b tzﬂﬂé Edl%%q vivo

pyri m din-6-yl)-propyl enzam
hydrw;a@m@l ﬁmm@z@%/mmm 2%2W/v( a)the correspondmg )
3- Ami no- propyl ) - N-[ 1- ( 5- benzyl - 3- net hyl - 4- oxo- 4, 5-d
en"mﬁl @t o-i sot | uazol o 5, 4-

d] Mbmgbmdbf@oﬁhma m)tw)él ﬂhaﬂnéb@h@éaﬂlg Q@%@e{ﬁlé’ St 0r(a§)m yiv

3- Am no-p benzyl - 3- net hyl - 4- oxo- 4, 5-
hydrcplpj%y}e(ﬁsieg @lgqiqcpcgfpgj@}.r@[gglmnore than 2% W/w of the corresponding (- ) enantiomer.

d]léléa;m aﬁhfﬁoﬂal erﬁ@o)dugénqp’éﬁ ]prf?ée l]ﬁ\gen%oﬁ p%s\}lgé/s a c%%%zound o?formula {I) or

a phabnfGufialyacpemaiit kallod dir £S5 Remadly &we@sltatlth&e@% flsedrsh
Jd-hydro-isothiazol o[ 5,4- d]pyrim d| n-6-yl) - propyl -
me Qa%el’al chl or o- benzani de; ()

(TR BRTRPS §-PRPRRILS GoRLTR or ojmepd gfrestment comprising
adnunlush:yldg a-cbspttmdaeiioon{ia (B d qhy Mserribf:li Plhbmyteutipslapytiposition comprising

i de; (S . . « 5
a COH?E%S ﬂﬁ'fqﬁ%‘mg’t% 19 refgrpesl tp 8t 1p Embs radsrsiend pt 4 qomponnd ofiformula (1)
refershﬁécti)%' eﬁ@ﬂitmn?é%'fﬁ[c%nﬂm%@é(f fo%glarﬁ)( &8ii) an (R) enantiomer of formula-

propyl ] - 4- met hyl - benzam d

(Ia); N&{u}B(DE{SBMDH@r pfompiladlxo- 4, 5- di hydro i sot hi azol of
t%%]&)%{%jf% gmg? %%;F% Eﬁ%ﬁ%n%etﬁ?gm Efgwd(eg)the use of a compound of |

the fdih]ballzr ((1}5 oBe pﬁaé{naa%tmﬂl”agly hcdbp@lm it dh by 59 hi &lRheE Medbof, as
rimdin r
deﬁngcgbg %ﬁo 4 Ft}lfmot%mﬁ@dpmb@rﬁiaws@en thespro@)ction of an Eg5

mm{}t,]l(%ﬂ%e@ 1ﬂ%@érgfglféa%k%%rugﬁsﬁﬁ }gans met hyl - 4- oxo- 4, 5-d

ro-i soxa pyrim
6- Mc))rdmg)md forthemnasphgtlof ltiﬁnnamtdm thdrS)s provided the use of a compound of

the fo&m&ﬁaﬁﬂoga aﬁqu@}qc %chg fg:[sfgit,%? Eir? znbggg };y&rogsarlrﬁg thereof as .
defin€ BtEi B8 inGhe/ Inkndra B & REQARYhdrt 4o RE I?Hﬁlek]ﬁg&&'ﬁ'og ©f an anti-
prohfmﬁa)@ge pifeaidn pmpwljlecmleﬁ]an(xﬁalbedzgd mga.net hyl - 4- oxo- 4, 5-d
Achcg)Pdulngs %ttﬂjsaa%ﬁ)ec? [)P 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
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 vive hydrolysable thereof, as

defined herein before in the manufacture of 2 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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d] pyri m di n-6-yl)-2-net hyl - propyl ] -4- net hyl - benzam de;

S
wo &P%@lw no- propyl ) - N-{1-[ 5- (3-f | uor o- benzyl ) PET/GB2PRA003207

4- 0x0- 4, 5-di hydro-i sotluazol o[ 5, 4-

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

(S)

N- (2- Ami no-et hyl ) - N-[

hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-

6-yl)-2-net hyl - propyl ] -4- bramg--benzam de; 25 (S)

N- ( 2- Am no- et hyl ) - N-[l (5- benzyl - 3- et hyl - 4- oxo- 4, 5- di

- r Tt

tumox%}bgﬁ%_dfﬁﬁﬁl 9%)9% opy eq']w&)é k’ﬁ%ﬁ Elg%a%lg%a, dfébro?aészoma, Ewing's sarcoma
and oMed¢ddrodmano- et hyI )-N-[1- (5 benzyl 3- et hyl - 4- oxo- 4, 5-di

hdr0| othlaz 5,4-d] pyrim.d
)f %B&H&yr,]th%meﬁ% F%VBEH%PWFdeB s asi0d @ compound of
t
formlﬂﬁ% ora %ag@sﬁ%uélﬁ?l)lyi ?\Icic[e_pit_aFlSe_sgle r?£ )rﬂx in,vivo h%drolyiable estﬁr tgeﬁof in the
manufdetde of 4 pedicamza fof tedreddnent or prophylams of disorders associated with
d] pyri m di n-6-yl)-2-met hyl - propyl]-3-fluoro-4-nmethyl-b
calC®Enzani de; WD 2006/ 018628 PCT/ GB2005/ 003207 -28 (S) :
N#ogorﬁﬁﬂont@tﬁﬁﬁﬁ%: ﬂza[.thlre[ SFthidaBERE ¥t thd 1ARLAYH thrOKrdvideda method
i hydro-isothiazolo
for prajiysyng an Bgninbibjtoyy: offens ithg Mapndpgeded 4nimalnmch en zami inereed of such

treatniGH} hich cgmREits. AdBileyREA2 8300 29Tl G TR BB R GbFgpeound of
formmba ), &k pyphhithadeitidaily lapceptaBtd 84 or an in vivo hydrolysable thereof, as defined
propyl]-N-(3-di met hyl am no- propyl ) - 4- net hyl - benzam de;

1- (5- benzyl - 3- net hyl =4- oxo- 4, 5-di

_a ove, S

NAAE]: d{d Gf%yéf tﬁls cfloithg 0eRh8s LR ﬂ'p%ﬂ&é%{ a method of

.produpmgpayilahtlmrtélﬁ”eﬂmnehffycttannmﬂdp(ycﬂeﬁ abirthalosovhhe mzayirdiesed of such

Heamﬁn% Fhich cpmmyte afmipisinring 4o gaid antel an fifactyeiamaont abpresppound of

| formwa (B, &k B%hﬂéébﬁ‘tm@ﬂ%lal:c oAl ol or an in vivo hydrolysable there?f as defined.

propyl ] (3 dlnet
aboveenzani de;

ﬁ\&a?r ggc8 )?gggjgﬁ%‘[f atﬂre[ch]fééig a%?ee%? ﬁ% t_h% én%%%ﬁgrll &% %rcﬁfigédd a method
for prﬁdﬁdlﬁg adr ABL ke UTRBYin a WamRbivoded eRiEANsdel ad®dn, in need of such

N- (3- Ami no-propyl )-N-{I-[5-(4-f] uoro- benzyl) 3- rrethyl-
treatnzﬁnbwblch cempripgpdaninisisxiag & &id amimal an effective amount of a compound of

fonnu?gs@y ?@ﬂk%la%elyﬁdaﬂg a'?epﬁ%ﬁk ¢ $° ryl }m vzvg%tya%lysagféztﬁleregf as defined

abovel- [ 5- ( 3- fI uor o- benzyl) 3- et hyl - 4- oxo- 4, 5- di hydr o-i sox
azol o[ 5

dfpit P@W’f@l emppginmenirdhengrrsqp SpynYouppiidey R msdhockivr the prophylaxis
N T A S N T e

treaﬁnehyaitfmfapswmdmﬂlaafﬂeai\é, dmount of a compound of formula (I).

d d 5-yl) | -.4- met hyl - nz am
]h? X er ierrrllbodlyment trI)le %Fr)gse%lt IIIVGrIlI%IOH pI‘O\Pl esa mef%od for the prophylaxis

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

yl am no- propyl)-3-tl doro- 4-

' tfeatment a therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt or an in vive 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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A particul ar enbodi nent of the invention refers to a
conpound of formula (1), (la) or (Ib) or a
utially acceptable salt thereof. A co
WO%W g(l) or a pharmaceutically acceptable ﬁV@B@PS’OO”O"
an in vivo 20 hydrol ysable ester thereof, which is
substantially free of its correspondi ng (-)
enantioner. The term "substantially free" refers to
| ess than 10% of the other isoner, nore particularry
| ess than 5% in particular Iess than 2% nore
particularly less than 1% paticularly |ess then
0.5% in particular Iess than 0.2% A conpound of
such Eﬁﬁt."ﬂﬁh%ﬁ”‘vﬂé”°ﬂénﬁ°§%ﬁﬂ?§§§§|d% R IR SR BB s compound
of fompurle (.han about 1% w w of the correspondl ng (-)

t A d of f
BT TR R Qhie S SR Bovides heghapko producing a col cycle
mmmb(@r(%ﬁ/ sabbReshesn) IR 2 WAVL-BRoRe &Hﬁl%%égf}gai%%é%% Weed of such

he corresponding (-) enantioner.
treaﬂmrl\*@zmrsmmsi@@gﬁto saidpoimal aofeffeotivarraot pf ecompound of

tormfl 0 07 § SsriRiealy ERGRRR i nn PR ovdlviRleabeeet
Z%m%\é/d@ﬁloﬁil enRHIeSHR bf&eﬁhﬁvenﬁﬂﬁ REdvaIRIa méthod for the treatment of

compound of formula (lh)l pharmaceutical |y
cances cemprisipg admigistering ot huma w@e&my@naﬁwﬁﬁqm@ amsouat of a compound of

0/
0232, RS RS BRTEt h 0laecor e
erfbad’uwmairtembbﬁﬁnm eiseattsand itgehii@Npravides 8 eftiddrPRURdiment of

of formula (]) or a pharnmaceutically acceptable salt _
CAnCes COMRIIFIRE eﬁiwwmgoﬁ%@ma@ plempentiatls sficeisre amennief @ compound of

.formlﬂﬁ ¢ 68 Hﬁ?érmakghﬁ:'aﬁy %}%Egiblehs%lt%? &n%% vio ﬁg%%%’le (Elfleri%}‘

formul a of treatnent conpri si ng
adnian eddigpnal griodimmpb,thel preseritonventian ptgvidesra théthodife tl@ef treatment of

har cetcal osition risin on
breasfesBitf ESt6Ral Eiiopt PURRR Cangeh FORLPeb Al cilh SPatRagmalighant brain
tumofsD@frconfasCRRRANRAE aAf 1 RFNBMALE AdminidthLs §oﬂ11901.(dd)of?&mula (Dora
enantioner of a conpound of fornula (1); or (ii)

- pharngarputeqadly ﬁpm@;blmltmramn ativo (Hydiolyseble(sisier )heaemf( S)

e it Qf di n |
agggc 8 llnge\r]}lmeﬁjgége? Ler 8 §1%‘P %%Hlep}?é fﬁ%@’ ¢ fieatment of
breastmpm,lﬁtﬂoﬁfztal ddncé) e virnnashaer( luhg éﬁkﬁn ﬁnﬂh@dﬂ)@ﬁ@d& |rﬁi=ﬂc,nﬁnt brain
acceptable salt or an in vivo hydrol ysabl e thereof,
tumors, sarcomas, melanoma and lymphoma by admimstering a compound of formula (I) ora
phannaceutlcally 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, muitiple

myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,
melanoma, ﬁbfosa:rcoma 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 effechve amount

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

_thcreof as defined herein before.

In an additional embodiment, the present invention provides a method for the treatment of
cancer by administering to a humman 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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defi ned hereinbefore in the manufacture of a
nmedi canent for use in the production of an Eg5
inhibitory effect in a warm bl ooded ani mal such as

WO 0A/01862% or ding to a further aspect of the i nPERGB3HS/003207
there is provided the use of a conpound of the
formula (1), or a pharmaceutically acceptable salt or
an in vivo hydrol ysabl e thereof, as 20 defi ned
herei nbefore in the manufacture of a nedicanment for
use in the production of an anti- proliferative effect
in a warm bl ooded ani mal suchpas nan. According to
this aspect of the invention'there is provided the use

of ac ound of ..the formula.(l),. or a. .

ol R G ot gh S b o b i g pbgmaseutical
compdRiiiOd sl 4 BhfRind FFokkaflh (15 6r a PRABIABEEIANE abddptaBR salt or an in
manuf act'ure 'of anedi canent for use in the production ,

vivo hgdrolrsablaester el topsther fedtat leastongaharmyogudeadly antepgable carrier,

dilue§uch as_nman. According to a further feature of the
T AVESR'SN; there is provi ded the use of a conpound of

t itea hithebhspebd Jf thomvanihiatheRGe pidviddl dpasaeRi:abd1 @ ofmpbsition which

or an in vivo hydrol ysable thereof, as defined herein
compres greemppunthefl the 2 (Ip.cor gfrharmzcg et mecenigble salt orran in vivo

t ' . ] i, . 5

bydroly3iC RRGER'deBhe  REEHTSHIRS in fisobidfon? b shabEREhoally-acceptable
diluent etietierafor ute/iiphopRanctil RO E3LBRBRNCEHCBROOFEA0BRdded animal

-30 tunors of the central and peripheral nervous
such a§Paqtem nel anoma, fi br osarcoma, Ew ng's sarcoma and

o | r L -

R B T PR L, R o gl o (GG ition which
compifde} agompopiboithe dutnida(l) yor aghephaslécadlyl avceptatdnsalnor an in vivo

bydrolgedie {ReogARRERF P TP BAE RERELSBP BB AR PERIC agaly acceptable -
diluerf bSOrH&Y Br @MQh@?ﬁ@u&ﬁdrfbf ARG roliDEARE AERE ih @ varm-blooded '
. further feature of this aspect of the invention there
animaj guoheswialed a met hod for producing an Eg5 inhibitory
e | .ipn . .
1 EmPr Bl TGRS A0 TP bo ' ARy gBdiion whics
compi$sts d cafipbhd afithe fdraaiia ¥y, cagphaimaikuictloipespiabl@§alilét an in vivo

ornmula (1), or. a pharmaceutically acceptable salt or
hyﬁogﬁahq%thﬁr% F¥yiefiaed %rsanebq%wsﬁ%esﬁ?magma@ftﬁﬂé&lana%f@%@aﬂwweptable

diluerf 6L &AL G B%ei?l éﬁ#’éﬁoﬁﬁéﬁéﬁeﬂ{gﬂgﬁﬁg&ﬁgﬁ'eﬁf%ﬂ &Gk arBl-b1bB&:d animal such

I nvention t provi de produci ng an
asma@anti-proliferative effect in a warmbl ooded ani mal,

nCerL] fu?‘t%epgs%’ecti oq” tﬂee %\jzercl)tgonst%gr% is provided a pharmaceutical compos.ition which
comprises a compoﬁnd of the formulé. (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 a2 pharmaceutically acceptable salt or an in vivo hydrolysable thereof, as
defined hereinbefore in the prdduction of an Eg5 inhibitory effect in a warm-blooded animal such

as man.
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treat ment which conprises adm nistering to said

animal . an effective anount of a conpound of 15

f la (1), or a pharmaceutically acceptable salt or

Woaﬁgwsésvo hydr ol ysabl e thereof, as defi ned. PCHeRA805/003207

According to a further feature of this aspect of the

invention there is provided a nethod for producing an

anti-cancer 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 anmbunt of a

conpound of 20 formula (1), -gy3 a-pharnaceutically

acceptable salt or an in vivo hydrol ysable thereof, as

def i I A .

pr%%cgﬁd?ll% %vent [ len& r@%w gesﬁlggﬁr]r@tnhtg%ja? %?@Eigd thefse ofa compound of
the fopmopiny), axa pharhmeattivelly acfeptubhcwritor as soeivahedioWshlie thereof, as

C rising admnjstering to human i p_ need such _
defingd B HBFOTeLOF Hes B %PWO@&FW &@é’&weﬁ%ﬁéwwge@fma warm-blooded
animAeaPPMnd.ef formula (1). 25 In a further enbodi ment

the present invention provides a nethod for the

préoghydisgiosthistaspert pEthe 1w¥entian ders isgssddedthedisevof i compound of the

T SR
herei VIR ¥&hse in HRMIMMRLGh b 8f afti-RRREFBERY A § datdi-blooded animal such as

acceptable salt or an in vivo hydrolysable thereof. In
man.gn addi ti onal enbodi ment, the present invention

" RBIRs § AR teBr BB B 5 iR I pse of e compound of
the foralE (D), 604 gﬂarﬁ{abémicallﬁ HERp@ASIgEAN or bl (e hgdroWehble thereof, as

2006/ 018628 PCT/ GB2005/ 003207 -31 such treatment with
definephgseindistora fiarivse &t Reitisgioeent shrycinamanpl the befindaeasyovary, lung,

colo R SR OB ol 5k Sl o

present 1 nventi on provi
peripixreicheevong spstem] inelayioine, fibrobarborhaBwing's sarcoma and osteosarcoma.

nti-cell-prqoliferation) effect in rm bl poded -
S e gfpodiencal ALE Hrreehe B CGHORIEH e ey 6 O g of formula

)] or%%m&ﬁ&%ﬁﬁ&@maﬁéeikﬂé 8 4:QmSA iv@bo@i?ﬂf@ilsaﬁfé 8EE6C FdMBe treatment or
anmount of a conpound of fornmula (I') or a

prophyfrinefcisorders hispciatedepithatdngersal t or an in vivo :

hydr o] ¥sabl e ther,eof... 1l n an additi | odi nent he ]
e ARG Bl i Ao B AR Srkhath s RFRD R Med thitfienout this
appli®@ftion CEHRCeFm CRHTBI"” Shaads B@rentiiesiplicatibnl 0 @ human a
therapeutically effective amount of a conpound of )
f orheuiern (Gon"or " EmpleEapum ded pleas Pyasapisfr alsfass taany gspup having m to

' ivo hydrol ysable ester thereof. 10 In a further
ncaﬂ%%ﬁ%%?%ent the present invention provides a nethod for

t Hithettereathydrdcatfon™ used alone or as a suffix or prefix, refers to any structure
comprising oniy carbon and hydrogen atoms up to 14 carbon aioms. _

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

The term “alkyl” nsed 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. Unless otherwise specified, "alky]l" includes both saturated alkyl and unsaturated
alkyl. Particularly “alkyl” refers to saturated 'alkyl. Particularly “Cj.alkyl” refers to methyl, ethyl,
propyl or isopropyl. '
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cancer conprising admnistering to a human a
therapeutically ef fective anount of a conpound of
mula (1) or a pharnmaceutically acceptable salt or
WO&?Pﬁf"hs“@’Fvo hydrol ysabl e thereof. In an addi t PER4IB2005/003207
enbodi nent, the present invention provides a nethod
for the treatnent of Dbreast cancer, col orectal
cancer, ovarian cancer, lung (non small cell) cancer,
mal i gnant brain 15 tunors, sarcomas, nelanoma and
| ynphoma by adm ni string a conpound of fornula (1) or
a pharmaceutically acceptahlg salt or an in vivo
hydrol ysabl e ester thereof. In a further enbodi nent
t o) r r the . .
e e BBl P B B RS PP ELY Bbub i ring that comtans five
ring abetas.i an cancer, lung (non small-cell) cancer,
tunprs, sarcomas, mel anoma_ and

t
ol gnant, braln s P SEBoU s melsos oo flloved by
o B S A SR E5 S, e o, o

resultfcé‘aeplaceng)bnet i rsoreehyﬁmganmbf thh eirstrs\‘mmlre;) mdldvaiecor Goup with the one or
dﬁd a . et ho treatin rcin of . the

%}samulb’%v Pryex g2 P ?Ig’ S Wﬂﬁ?cggy Ritgo” refers to nitrophenyl.
MRt Bgeﬂ-- S Q0B iekehas, | ynphomas, tunors of the
central .and peri her al nervous system nel anomma,
f i'Bhansanycwmable E%n@ sRSeir g onmuranrotiae @aa tioena a.ny nomstituent or

mbl ooded api 25 man,. i
formuf 48 o AR EBsioR S8 SacdinedirEREris igoPsrient s iRdehaition at every
other aBci@fche& 1Thvie, fBNBtaiple,af a BrcuPIPSHLEh @fbefsﬁbﬂlﬂlt%d(\a\hih ®5 R, then said
phar maceut i cal | y acceptable salt or an in vivo

grouptper epticnally be sybstibdest Wﬁb Ogle Rion SR hespepsangelk orteach prcamence is
stco BB PR Ty 5 1SR LMD O0 R e

varlables &c ipemessible oalypid sich @imbindtivu sestilt)in efabR compounds.
acceptable 30 salt or an in vivo

[
. 3’@’5%1& afzgéf{{?: té%e%‘g%ifm% & OMIA §rosR 2dnnd Sonpesing fnatompdn a ring,
then s%@ﬂ) %&ﬁ%gﬁngﬁé Eﬁ%ﬁg% %)33%951 on t?h% H %eﬂ%%ﬁétﬁﬂ&lt 1s listed Without

mbodi ment e present invention pr
mdlcquha thveatewmt iz azlhmhcsunlm egistituent is bopdédstioribe Est:«iﬁthe aodpaind of 2 given

om0 86 B RO PSR, B PSCRR B By, P of

substi@lentse@@dlor Qﬂﬁaﬂl&%%@ﬁﬂ&éﬁl@'oﬁ REEAPI AN iBatfRS kdBltin stable
di luent or excipient. 5 In a further aspect of the

Comp?‘mﬁéntl on there | S provi ded a pharmaceuti cal

I R e T
compwnd@ mh}tjéflﬁl@ | goagtolsRiohhenert dogge deimeHich afe withieihe s8ope of sound

{1 associ ation wth a pharmaceutically- accept abl e
medical judgment, suitable for use in contact W1th the tissties of human beings and animals

%r ov
more

without excessive toxicity, irritation, allergic response, or other problem or cémplication,
commensurate with a reasonable benefit/risk ratio. '

As used herein, "pharmaceutically acceptable salts” refer to derivatives of the diéciosed
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 carrier for use in the production of an Egé'ﬂ'”:m:”“WMm“rJ

inhibitory effect in a warm bl ooded ani mal such as

man., 10 In a further aspect of the invention there is

WOZ0BKISERS a phar maceuti cal conposition whi ch FEIH@BI08Ee3207

a conmpound of the formula (1), or a pharmaceutically
acceptable salt or an in vivo hydrol ysable thereof,
as defined herein before in association with a
pharmaceutical l y-acceptable diluent or carrier for
use in the production of an anti-proliferative effect
in a warm bl ooded aninmal sucixas man. 15 In a further
aspect of the invention there is provided a

e L e T R T

includathosoderdrdiffony hto@gani"tyai:ﬁd’d yskbd Eyd:bﬁﬂ@@cf ,phosphAeit] Addhe like; and the
herein before in association with

a
salts prenpted ogt Pr@amcymélé S apREic, giafeif sitrierbepaeiei methprpsulfonic, and the
like. ?ﬁ@ﬁl&ﬁ%ﬁﬂ%&?ﬂ%&% tgglﬁ g&ltsa& i Eﬂveﬁglgd: @Eo Slf ¥u31§ X ﬁlltsn pr@pared with one
of ﬂl@&ﬂiewﬁngﬁmdsﬁ&nzmﬁbmn atidefiendr: 4eid)viediethegulfonic acid, naphthalepe-

nmaceut i c onp05| |on ich. copprises a conpound
1,5- dg“f’ﬁ-{’ﬁ’féa? r AR %é}m‘g e 2 '8% %ﬁﬁ%‘é@ﬁ@aﬁcﬁf accept abl e
S aftlys oﬁé‘aép@ct\ﬂf YR inh¥HRl S8 R ]?rﬁt.rgﬁﬁ Qb mpBind'&f thB Gflention,

herein e in association W
partiqubealyreeed thmﬁxarlypla&:«b@pmbdyll tereidj dsuepitarnacenticalyerccémable salt,

t he treatnent carci.no of the brain, _
partiff bengtng I8, R i greesulase wﬁ'ﬂaahf@alene-m-
disul foyf) dR nh BheAS-sullfyrT® RS L-thHABY Sci@balt he central

and peri pheral 25 nervous system nel anons,

f i Breabamenenticatiyiageeptable salis @ﬁﬂl@r@seaé tnyostigrommbei spmthesized from
d
N T -

Generily, nichaaleormpdiendemired Iﬁj}‘lﬁaétﬁ’_(m& @re€ bid 0Bbask forms of these compounds
ically acceptable salt or .an in vivo

har maceut.
with ﬁ gia ¢ BmPWE i be APRRODIYRR pate QT B4R HBIGF BF & anrpreanic solvent, or
fo

B0 e
BOPNH@mbtﬁﬂaﬁﬁﬁﬁﬁﬁami;n@@ﬁe@ccord|ng to a further aspect -

of, t he nvent‘l on t e rovi,ded the.use a

c &Fplgﬁ ergfn Bave Eﬁfﬁ yga 1 fstero FISENS AR Ih%ve gmyflr@gfspk}le (or cleavable)
ester 84 ERhRRIng oFBhd foPtuR )i tBat\ oM @il 0boks AR e HHﬁSfeg?(‘;u #8r example

defi ned herei nbefore for use i-n the produc ion" o éh
aminegipgifl egies) Cf.alleoeymethel esiers lika neethoxymetyboded]kaneyingtmethy! esters

like p%f@l(%&rn{%%l Cs- gcycloalkoxycarbonyloxy Ci.¢alkyl esters like 1-

_ cyclohexylcarbonyloxyethyl acetoxymethoxy, or phosphoramidic cychc esters.

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

The anti-cancer treatment defined herein may be applied as a sole therapjz or may involve,

in addition to the compound of the invention, conventional surgery or radiotherapy or

- chemotherapy. Such chemotherapy may include one or more of the following categories of anti-

tumour agenis:
) 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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5 According to this aspect of the invention there is

provided the use of a conpound of the fornmula (I), or
pharmaceutically acceptable salt or an in vivo

WOHW%’W%abI e thereof, as defined hereinbef oPETRA2005483207

in the production of an anti-cancer effect in a

war m bl ooded ani mal such as nman. According to a

further feature of the invention, there is provided

the use of a conpound of 10 the formula (1), or a

pharmaceutically acceptable salt or an in vivo

hydrol ysabl e thereof, as dekgned herein before for

use in the treatnent of carcinomas of the brain,

cyclo;ﬁ{ngSt d a,[ﬁ nI H S%iﬂ'g fgﬁglggn& b t%’j %E.lﬁlgu }&até'ﬁi,l?%nngolonﬁde and

mtros@uﬂ@as)%hh&li’ﬁoﬁltes RS \CQuBp BB HRPhbifB hAd 8folates such as fluoropyrimidines
fibrosarcoma, BEwing |s sarcona and osteosarcona. I n a

like Sflwor Wéf'llCl]efIWG%&féﬂa fa tlhf@iqdr webwirckaio.qytosoe Egabmwmaltdl‘le/droxyurea);

. 0 ound . . .
antinaliife SinReR TBF Kotk aplYeftucs ke sibiaRbed, pomyein, doxorubicin,
daunohydigk ¢i8, idagibedh, mit@hydihe, deeaioitin Md nuthramycm) antimitotic

prophyl axi s of disorders assoCiated with cancer.

a"ent%@ﬁr Wempsnyneealkalgids hikp yinchisting ainblasinaréndesive saé wmoelbme and

| t1lon.
o R Ao B USR5 BB A o o
epipodd@hyllttoRrins likeetopgsidel md 1eaipdside Qiiesa0ring Sopotgat bh& camptothecin);

.. refers to any group having in to 2Q n carbon atons.
(1) T%Oftévwgeﬁgﬁcﬁu%a aF puIPesTREEns Hopfehie anoxitens orsmifne, raloxifene,

droloﬂfeﬁé htd zd'de(ﬁElge ! QesBB¥erstdHftb Gy %&%ﬁ& te%ﬂ]!l e ;Pﬁ\e/estrant),

car bon and ogen atons up to 14 °car
antiantiengeny' afgmm@n:qoﬂdahmalu’@atudalﬂutmﬂd mlubmmdemndsy;ao&uﬁrfei acetate), LHRH

refers..to an struc .ure- as.a result
antag st O T TR RO DRt G A A iRy B el g b aseR. pipeestogens
(for ex 1¢ RiefRstdl Kodtate ) §RkhaM <@ MehiBlior8 $0R ef %lle)és BhiasRbedlE Netrozole,
ers to nonoval ent straight or branched chain

Vorazcbiy dnda@mnmmwamddah@twm Sosiedgstasersiucks ss findstaridies e

) o Pifafar Ben ol P Coiliy T dREr BB BerioB gt ibiors like
marinkiy indAREbU PG ki Sdbe ﬁmshﬂﬁogeﬁ AE &Vt rEdpYor” fﬁh&i@n Or inhibitors of

refers to saturated al Particularly "G _3a

SRC KigisarBka oty Sanstyy Tonediotiswilines Budironly ipiadan-1-yDethoxy]-

-tetra,%?glg)/g%a%%@r g@g it egﬁ% P e e@.{ 3 )? Féél’é‘l}ﬁgl%aé %g{n at %B%llcahon WO
01/94 7@y iand Na(2rdhdgrotdhaletig ey N - {6- e (2-hy dregxyptieNfpiperazin-1-y1]-2-
methylpyrimidin-4-ylamino}thiazele-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem.,
2004, 47; 6658-6661))or antibodies to Heparanase); ' ‘ :

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

antibodies, growth factor receptor antibodies (for example the anti-erbb2 aﬁtibody trastuzumab
[HercéptinTM] and the anti-erbbl antibody cetuximab [Erbitux, C2237), Ras/Raf signalling
inhibitors such as farnesyl transferase inhibitors(for example sorafenib (BAY 43-9006) and :
tipifarnib), tyrosme kinase inhibitors and serme/threomne kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family tyrosine kinase
inhibitors such as N-(3 -chloro-4—ﬂu0r0pheﬁyl)-7-methoxy—6—(3 -morpholinopropoxy)quinazolin-
4-amine (gefitinib, AZD1 839), N-(3 -ethynylphenylj—6,7-bis(2'—meﬂ10xyethoxy)quinézolin—tl-
amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
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The term "substituted" used as a suffix of a first
structure, nolecule or group, followed by one or nnre
f chem cal groups refers to a second structur
wo%%@ﬁﬁ?g or group, which is a 5 result of ré’yﬂTé%mr?@S/““”“"'
one or nore hydrogens of the first structure, nolecule
or group with the one or nore naned chem cal groups.
For exanple, a "phenyl substituted by nitro" refers to
nitrophenyl. "RT" or "rt" neans room tenperature.
When any variable (e.g., R, R4 etc.) occurs nore than
one tinme in any constituent @37-fornula for a
compound, its definition at each occurrence is

morphﬁlﬁﬁﬂﬁ&}ﬂﬁﬂqlﬂfazbﬁﬁ-4%ﬁlh9 ] m3§%ﬂ& YIBYS tyrbdind ikiGse mhlbltors such as
occurrence. s, for exan‘pl e, if a group 1S snown

laPa’f@d?)sf@b §1<ﬂlitl[@1§ eT@thth'h obthg pRitelet- ﬂmwedardwgrfactpr famgaly such as imatinib,

and SRLLRRT PG dBR P o P el e udiry aot Kinase

mmbfwl@mam@c@iﬁm (hduli0Nil@Terb¥h MBSO, kisRBBANB S A5 ﬁﬁnbnors fcell
substituents and/or vari abl es "are perm ssi bl e onl ?

signalingrthrogeh MIZE Kd andduRi3K kingseml e conmpounds. V\hen a :
(v) 2%%%%1%90%11%% ?Vgée%{s SHEN Esl %%%es\?fﬁlxr’:’ﬂ ISIEE‘E ¢ OS%fegEb(ﬁ" vascular endothelial

g-rowEhL&Stbr t(foe rkamnpl theabbnaedlat endvidelal &N awiRictdrAfiibody
\Wen a substituent is listed without 1ndicating the

bevagipupal Ay asiin ¢ d SHE ST preepton bresing kisasrdakbibiterstsieh petbpse disclosed

' in IntBfaatifiS SOERO )ﬁ@gl liofls WY 0722364 WO/ 10088 §Fr132856, wo 98/13354,

substi t uent onded via any atomim
4-(4 -lsmbmt-l-ﬂuenmhmhﬁo)?@mmhmmﬁ-( btneﬂsgup@bmﬁmemﬂme@mﬂdywumazo line

(ZDﬁg‘ZALJ:}a o e tﬁfn:{l@ﬁgdgﬁ@ OE ( @u&gﬁﬂ%@@%ﬁgﬁ'@na&&&% -6-methoxy-7-
(J-pynangﬁlm&?l%%ﬁo%?jduyna%s&?@@@bﬁ 71k Bx SRl 28 dvifeE SF ) 0b27212), vatalanib

r to those conpounds, natérials, compositlions,

(PTKQB\B/WQ WIEHPE) fwst B L Wt Scllaunitinib; WP Kil /608 M) swbpenpdunds that work by
cal ment, Jtabl for .use cont ac
other SftRehiEY (b Siralr S R A AT BHEp Suiepp g engiostatin),

ang] BXCREHipi@r:0Xi City, irritation, aIIerglc response, or
ot her probl'em or conplication, conmensurate with a

(vi) r é’a%ﬂ‘éli*?é emapiagegeats sicklasGumkretagBiing 4 psddompoends, disclosed in

e 0B FRESHAL AL PSRRI 0 el b0 ovonnne

WO (uarent aft® O VMR s3 maditkized by maki ng acid or base
salts thereof. = Exanpl es of pharnaceutically
(vii) aél&é%ﬁ@ thsrapiesafarexpmple hiese whieh arealivestediip ﬁ‘iett@ligetsdls’ted above, such as

ISISﬁO@e&%ntflfas%g&?E& acid salts of basic residues such

or organic salts of acidic residues
(viii) gtrmhhmapy epprbwhyk iinclading $or exathpldwpkddcBes thR€place aberrant genes such

25 SR, BT PO RO CEHL ARG REBT (Prs-ssicdronarye pro-dg.

th TITH"
oS s RS OO o e

nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or

radlptherapy 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




10

15

20

30

-35 from non-toxic inorganic or organic acids. For
exanpl e, such conventional non-toxic salts include
those derived frominorgani c acids such as
Woﬁ‘ipér‘)&ﬁﬁ? oric, phosphoric, and the like; and PREGBIY|5{043207
prepared from or gani c aci ds such as |acti c, maleic,
citric, benzoic, nethanesulfonic, and the |ike. The
pharmaceutically acceptable salts of the invention
al so include.salts prepared with one 5 of the
foll owi ng aci ds benzene sulfonic acid, fumaric acid,
met hanesul foni ¢ aci d, napht bhggene- 1, 5-disulfonic
aci d, napht hal ene 2 suI fonic acid or L-tartaric acid.
dendn-m%%llé %Bﬁ%%cl?e% kﬁ% o%}rﬁ\f&gégrtt‘ﬁﬁlchf ;/ﬁe% r?.g{ig ﬁr‘gﬁcﬂles using

anﬁ—uﬁ&@ﬁtd@&bd@sgrl bed her ein, as a pharnmaceutically
acceptable salt, parti cul benzene _sul fonic

x) celp@yclf ageptrarel 2sRUrera kigase mémrfs Gl exagaylg PH739358, VX-680,

h .
MINBERRTE A82Ls, e 10, ehd A0KS0-09)  the specifc oxamplep mentioned in
WOOTHe645h AV 0eR/es5491 AW Q2 COSHI58T b WORAD4/65878 1t MEOTI0440587 82,

woo Qe rSon TSIk Wb AR w53 vtaetyack recrmread Peseu o
refercf&8M gcﬁﬁﬁ%ﬁent kﬁﬁﬁ@ iHibiYors mrhss@bﬁ afi®0r BBK4 1%1h1b1tors (for

pr épare reacting the free acid base forns
examplh émpcuﬁp@amdples of WORL/$43i5¢ W@@ﬂdﬁ'llﬂ WNAM04430, WH02/20512,

wooZRPHAR G FooRET, Mol P Wi ooy EDaniEBaR Jrovsioresss, |

Wooarr@om@e@rasrv@@dmw@zﬂ@hﬁhwm@x&;hydte@l@ee&ﬁw,rereidﬁe@o bnd
i sopropanol, or acetonitrile are preferred. As used

xi) cytpserde Agerts suck iay gemRgidibiiey oppisemezse | nhibiters (adniamycin, elgposide) and
or cleavable) ester of a compound of
tom%@ﬁn%?%g?lﬁ:uﬁpibﬁt)fs) that contains a carboxy or a hydroxy

g Suclpcoxifmm eyamphiemaabe ahiaed byesdyesishe simultaneous, sequential or
esters I|ke nmet hoxynet h

separgig drgsgql]g(kgﬁ%ge Priﬁﬁ\%/;::}ge Wplpggelg? of Big tqep’;péent Su)c/:{l combination products
emplc%‘l ﬂﬂ@l:%e H%? M ; gﬁ}&%ﬁfﬂﬁ%&‘%?@fﬁ%@ Mé?ﬁ%ed heﬁeﬁnbefore and the

sters - cycl ohexylcar bonyl oxyet
other phwmawmal&waguvecagemrmhnhmﬁs appobived dysaie tangst ers. AI I :
E% name re er at sin vvare S terin la (I '
OB A E PR SR eECeB e atnior brmula. (1) or.

' a pha@R¥BhMAlY absptabhe S-Eh%r aftih veo F(&folis&@l%te@i%f‘{he%‘? Eﬂ"&ﬁlnbmatlon with

herein nmay be applied as a so therapy or may
mmulianms;/sgquentml anigbpeiabndastng Hencatipomed agant pheass selected from the list
herei rbventl on, conventional surgery or radiotherapy or

Chenbt herapy Such chenot herapy may i nclude one or

mI‘h@reﬂfre i@ fifrtlet embodin@at £ @r¢sest iateidhiprotidemithethod for the

ts:
treatme%t of cancer by administering to a human a compound of formula (I) or a

. pharmaceutically acceptable salt or an in vivo hydrelysable 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 ef
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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(i) antiproliferative/antineoplastic drugs and
conbi nations thereof, as used in nedical 30 oncology
S al kyl ating agents (for exanple cis-pla
WO&%‘%‘H@?@U n, oxaliplatin, WD 2006/018628 pCrEB200s1005207

PCT/GBZOOS/OOSZO? - 36 cyclophosphanide, nitrogen
must ard, nel phal an, chl oranbucil, busul phan,
tenozol om de and nitrosoureas); antinetabolites (for
exanpl e genti tabi ne and antifol ates such as
fluoropyrimdines |ike 5-fluorouracil and tegafur,
raltitrexed, nmethotrexate, cwgbasi ne arabi nosi de and
hydroxyurea); antitumour antibiotics (for exarrpl e
ant Qr, l.i '
dglsl(%r e ia?#}:%goi;ﬂggﬁrﬁgrgtllﬁ\tfgﬁgpl 1 u%é gsﬂ%}fﬁd e tse ofa comnpound of

formuia (Ipoya pbmﬁ,acﬂ&mtﬂm acogpiableasali ofrah v oimy hydlr)alysable ester thereof in
antimt th agents (for exanple vinca ?I kal oi ds 1i ke

. combipafen Mt sHat taﬁeﬂ’bﬁl’ é‘iﬂuieﬁ%al OF SHFEF esIag AT 4 HE-BImgrggent or class
select@@ﬁ' B{ ®’E ‘E'sfjfferé kBoveP6P lisBindnd ﬁ'é f“%f d%ﬁ&é(?k I nase
Itors; t0p0| soner ase | n | tors for exar‘r‘pl e

e fi’hpcadbfmhywr meotmms défired hetaip nmydt@oandudeememrsnme of the followmg
ecan and canptothecin); (ii)

categ@waﬁﬁ%ﬁﬂ%ﬂcs'&&ﬁi REY{Feh as antioestrogens (for exanpl e

i) an 4gRAPXAA T QAR BL andn@h Opok E}@ihgple AL Ab ey hgRFoi18R¢ receptor
i-odoxyfene), oestrogen receptor down regul atofs (for

actlvmdﬁmheasmbﬁe‘salfaam) anti androgens (for exanple

AN I R T -

whiclepegiilates 180568 @tioR anl Ettioh eF h&ltﬁﬁiﬁilb %@ 8 lal Hlnan granulocyte colony
t ugiirtogest ogens éf or exanpl e megestrol acetate),
STy

iggrdaciee (G-4HE 1@5?@1}@1?1@#11@%%@ as anastr ozoI e,

\VAel#
i) anl - Sl GroentB RN AN FYRID RN A WOARL IRL B0, and
anticipttbqi‘eme’stﬂ ‘bihichaamcesule &bin tha moMcc(lﬁmund)oﬁrmal ®esent invention, alone
. | |.opr ot ei nase, i nhibitors |ike . mar.i mast at d . .
or Withgp IBWE TogY > SHRIE SX@BPISF 9 f*ﬁc:l?&&lér?ﬂ}f&l? .as%mncﬁl%e neurokinin-1
recepfo? ‘a‘ﬁﬂ%&{ls‘[ﬁ l{TH:lt?J x@ﬁeé)%r AnfpoRistO Elﬁ:hodfs on@ﬁgeﬂﬂ)ﬂ‘ %?ﬁm(elh‘oﬁ etroplsetron
4-(6-¢hl or'o- hyl enedloxyanl i no) - 7-[ 2-( 4- net hyl

and zatp;etrgm(ﬁﬁBAﬁ memmmqumsts such as baelofen, a corticosteroid such as Decadron

(e B A R 5 R B RR R i g dopaminereic,
such &Ltﬁ@pﬁéﬂoqﬁ@a&smﬂwbaﬁbﬁqybazﬂarpéﬁz{ré f1Hey &k Yigbhydzl and

perazin-1-yl]-

~ MesongAzR), pwtpﬂpmamdewkﬁﬂmqlhu azol e- 5- car boxani de

CSBER LR, EMGCROHATR: aokiclMidhy PR s 5Bl soquential or

separai@ lbding of the didigidasitdanipeass of thecicatment fSuch emoﬁit &estmdnt employs
i nhi bi.to i.nclude grow h factor antibodies,

the compopds Pldhisipyrnlion m%athést%@rr%ﬁs%quﬂv@r%mﬁfmé rasé $he other

R4 SR BESOLE agl  rron

s g dlntthen gspebt mﬂthe presmtsnmuhn derd Brmedyied 4 cansduedad dormula (I) or
i nhi bi.tors(for | e soraf n|b BAY 43-9006).. and
a pharmaceutlca y acceptab e s Or an in Vo R ydrolysable ester thereof in comblnanon w1th
smultaneous, 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 hydroljrsable ester thereof in combination with
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tipifarnib), tyrosine kinase inhibitors and

serine/threonine kinase inhibitors, for exanple

inhibitors of the epidermal growth factor fani Iy (for
WO 2006{48648 EGFR fami |y tyrosine kinase i nhi bit BEE§/GHB(5/003207

as

N-(3-chl oro-4-fluorophenyl)-7-methoxy- 6- (3-nor phol i nop

ropoxy) qui nazol i n- 4-amne (gefitinib, AZD1839), .

N- (13- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) qui nazol i n

-4 30 amne (erlotinib, OSI-774) and

6-acryl am do- N- (3- chl or o- 4-f Iggor ophenyl ) - 7- (3 WO

2006/ 018628 PCT/GBZOOS/OOSZO? - 37

s BB R A L AL BTk P e

ﬁomﬁl@qlsﬁmgmlago{,@hl bitors of the platelet-derived growth
factor famly such as imatinib, and for exanple

i ﬁmﬂmrgsmﬁt ofithe hresentdexantion thowe Is fraitet theamt bfja compound of

bi tors,,.abl _kinas nhi. bi t
fm“? 3 {186 4 ook iR o Reep P B of ARV R o bsrat B oot n
combinatibDiritrsindtane@ld, séyushi@ ak képaeatt BoaHg bf Mother Pdrmaceutical agent or
and/ or PI 3K ki nases; (V) antiangiogenic agents such as

class %W ﬁwmélpﬁ T ersin above for yssdn ghegranragimepf a medicament for use in the

grom h factor, (for exanple the
treamfeﬂfl -vascul ar endothelial cell growth factor antibody

bﬁvaﬁmm@ebﬂfahé predddt invandoHgre seeedtal tht yk©sf Heompound of
ase inhibitors_such as those disclosed in

fonnuﬂ«'h b?%?hl%warwﬁﬁl@h@%tﬁbhe@ak PHAS My @ity drolyswple gter thereof in
combﬁz{lg’rpgrﬁﬁ 1 @ent\i%)o? %gﬁ@nag? u%)g}f Eznfther aceuncal agent or

br onp- Iuoro 111 no p per
class $e¢&ctﬁ64&g&h nﬂm ilm hydeguatmerz Gbi use in ﬂﬁ[ﬁa&ﬁﬂent B asrpler 2

i t hi n. W0 01/.32651) |
420 S oitlodbo? e hraRaNic susicig LpesaRangd o ormila () and thee
pham{a3elﬂixéﬁll§3 hé@bRable-sultPE:RMOYIEN BABRIrhAS0108EM33d14 in the development
le 240 wi thin WO 00/ 47212), vatalanib (PTK787,

and swaggﬁ%@@sg)n Hit® D01 28 t¢ss aysienfas thegyabmticn of thejefientd of
i OTBOSBEI A RPLI R 0 ELuTEB0EILAT, LhOEe® G mice,

part oﬁthgiseeﬁ:blafdrm)ewthd;ﬁpanglagaﬂ@ 2 inhibitors; (vi) vascular
d gi ng a nt such as Conbretastatin A4 and
g‘ﬂ%ﬁ wEarerHcal camepiien.dregesyanehgd, use and medicament

n /
e géz%%ﬁﬁé% fh %ﬁﬁ%ﬁ%%ﬁ%ﬁ%"b%%%?%my@nt?‘@ ciEpahas BPlne
inventfoni desciintdi leeris elsbhpplgpi es, for exanpl e those which are
F irected to the targets i sted above, such as 20 I1SIS
——lg%%@—om 5 an anti-ras antisense; (viii.) gene therapy
- APBRPBEMRE thd Gt REehOin ﬁlé?‘%lagmﬁﬁﬁéﬁé%gﬁ? fé&enteral buceal,

repl ace aberrant genes such " as aberrant
vagingljyeeteh imbaBrioal inswifiBROAZLbIGRERIY (igtapusivielyt abeetangumsly, topically,

m‘rrangsaﬁy, mngentoneally, intrathoracially, intravenously, epldurally, intrathecally,

intracerebroventricularly and by injection into the joints.

The dosaoe will depend on the route of administration, the severity of the disease, age and
wezﬁht of the patient and other factors normally considered by the attending phy31c1an when
determining the individual regunen and dosage level as the most appropnate fora partlcular
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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t herapy) approaches such as those using cytosine
deam nase, thym dine. kinase or a bacterial

' uct ase enzyne and approaches to increase

Woggg{"‘{/@%%qtol erance to chenotherapy or 25 radi GCHEFEE§(5/003207

such as nulti-drug resistance gene therapy; (iXx)

i mrunot herapy approaches, including for exanple
ex-vivo and in-vivo approaches to increase the

i mmunogeni city of patient tunour cells, such as
transfection with cytokines such as interleukin 2,
interleukin 4 or granul ocyt e-4tacr ophage col ony
stimulating factor, approaches to decrease T-cel

. ' ' h
e R MBS YL L0 TSR el o et

in patk@Ty GBREPSPOBRT infectds ttemdk bf petting Wosse. appr oaches

usi ng cyt.oki pe-transfected tunmpur cell |ines, and. . L.
s Saae S Bl Siie] COroHOs\ R LR SOMPESs) N vention, inert
pharE¥eh@cAFIREStIC EarASs R BE BitkdrRBEE of RRNBI $MStofeh Pfeparations include
exanpl e PH7 9358, VX-680, M_LN8054, R763, MP235,
powdprs RG]ets/Rishagibleaxaoulsy caprilasherchpiscirid uppositnpte s
- meptioned.in W02/ 00649, W03/ 055491 . ;
ot Geritiben BBt B PO Re BT BRI Rl Alep act as diluents, flavoring

agentWAAMANAR L hibicad 200bh 0 Hodnts WAZERE/ oF tdblet dBdfke¥tifB agents; it can
are |ncorloo_r ated herein by reference), and cyclin
also heaanerpgenstlating awéeriahhi bi t ors such as CDK2 and/ or CDK4

PP EEk R SEOP G oREEe i SR T0aEDx8 ith the mcly
dividWWDRR1v6 @4Bibonsib IR A ADES e adBRIOPRAST is W/ AT6thd @arrier having the

W03/ 076434, W03/ 076433, 10 W04/ 101549 and _ )
neCesygy ARG BLPHINEE H: BitaDIE RERROFIS A cREastad Bythe shape and size desired.

r af.p Y T e s %5‘ | o
genci tﬁéli)<ké)|ﬁ ne ,S&?%E%% o nng% e&(ﬂ:lls(’: ? 2(%? E]{lc?to rE; ag‘ﬁhéa rsrya c%nr)fm ve of fatty
acid gyepdss aw) cawnd buttapoiissd meiied end theiantivdingedsnt Bulidpersed therein by,

conj,oi pt. treat ment be achi eyed .by way of,.the ) .
for exgrnil stfring, 4B Woljep Roagnspus WRE it hen GomRg 1P cppyenint sized
moldd el Miokalio cosmenapi&nef the treatnment. Such

combi nation products 15 enpl oy the conmpounds of this

i MpeiAble sATRE inklvde megarsivg satbange, megnssiupetiearate, tale, lactose, sugar,

- her.el nb e r ut | | yo.act |

pect SRS e AR Sy USSR T b e, v

meliins @ag,tcooba biier pndsknkikd. nventi on there is. provided a ‘
conmpound of formy or a pharmaceutijcally

a8}t %h(’e‘:%mqunél‘f o% L%prﬁswfvavw@p@ﬁy%@ablé 0é §dreing salts with various
orsIEL80 SRS 0t L, LRSS e i
Exampiset vadh doidaddifim daits inchRR doetat, ndipteyvascorbate, benzoate,
benzenesulfonate, I?Iicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choliné,l
citrate, cyclohekyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate, slycolate,
hemisulfite, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodidé, hydroxymaleate, lactate, mala{e, maleate, methanesulfonate, meglumine, 2-
naphthalenesulfonate, nitrate, okalate, pamoate, persulfate, phenylacetate, phosphate,
diphosphate, picrate, pivalate, propionate, quinﬁte, salicylate, stearate, succinate, sulfamate,
sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and undecanoate. Base

salts include a_minonium salts, alkali metal salts such as sodium, lithium and potassium salts,

alkaline earth metal salts such as aluminum, calcium and magneéium salts, salts with organic
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Therefore in a further enbodi nent the present
i nvention provides a nethod for the treatnent of
cancer by adm nistering to a human a conpound of
WO PUPIHASE (1) or a pharmaceutical Iy accept abl BCH&B2045{003207
an in vivo hydrol ysabl e ester thereof in conbination
with sinultaneous, sequential or separate dosing of
an anti-tunor agent or class selected fromthe |i st
25 herein above. In a further aspect of the present
invention there is provided the use of a conpound of
formula (1) or a pharmaceutigal.ly acceptable salt or
an in vivo hydrol ysabl e ester thereof in conbination
S [ arat e S|n
bases Yl ER PR SRTATIN BBl BRPeCHR 408 it ind Boics such o

arginif€edine, @hﬁﬂﬁne‘ ahd b forthd Alldee bﬁ@i@ﬂﬁﬁ)@&ﬁ%&lﬁfnnﬁr groups may be
medi canment for use in the 30 treatnent of cancer.

quaterpasd Mo tenieh apents eplove/abiod behdes, 9mhag methyly etheds propplend butyl
. 2.f 2 j
hahdeg, %1%%%%%&%?&6 fdgr}rﬂ@tﬂ%féﬁ{é g ecflﬁu’ﬂyis db Ceﬁ'?flﬁ ?Q%/Uanam lfqa.hdes such

a” phar
as dec@rl‘,dap'yabiyeis@@ kihd siearghhaliey; wﬂkﬁyﬁﬂhﬂbyﬁl&&b@zﬁbﬁr@ﬂnde and others.
t her nbl naag% on_w th sjnmultaneous, sequenti al
Non-tgxic ﬁ%?lgg@a apsegtable SRS aRiTereTvdraliigagh ober wlta gee also useful, such

herei n above for use in the
as in 1?@%%&@5% tRenobisd:.

ancer. 5 The anti-cancer treatnent
déhe pdts thay b formey bplcswventiohal cecanpesuch am’my 3acting the free base form of

cate or|e of pharnmaceut| cal c 1) a L
the prighes PAhp of Fior P VA S £ DR PBIOPH A ALl MG GRE P gabum in which
the saB iSRBSILBIEOMSIn QYbIVeAPRIcR 2b Svate@ CRRIRYs reffolvbd B Rcub BHBY freeze drying

as epoetln alfa); ii) an a ent useful in the treatnent

or by gtcherging disemicns of en csixtingbalt foa ahethertapwi @t & suigblpvibhr-exchange resin.
C whi ch re S the rodu tion an '
of 3 o3 o RO A BT B LR PPt RSB st

there£ tfdmthé &ietap@uﬁcaﬁéeﬁﬁmnt( (g pfophyR¥@dREAmEHt) OF BkiniEls including
iii) an anti-enetic agent .to treat nausea or

huma%%rﬁéi‘ gormakly formged dueesordierayul, siandwtd RhReasetier practice as a

pharnBBbdeh PRI NioAeSi S, which may result fromthe use of
. a conpoun % the present invention, alone or with

- 1 bdadatiticntotthe capyounss bf ﬂhlpeasenaﬂpémﬁ)npﬁeqthlmaﬂﬂﬁca] composition of

th13 mgﬁnx?lﬁ G a g(g (S:tgi_igl(élsgr ¥ neU%?ka]g %béiﬂl@{él%g Hrr seguentially) with, one
or mof%‘}ﬂl%ﬂﬁ&‘éo‘l(%’ical AEANE SOYA @i thdaBRk 88 bLRore (ﬁgh%se conditions referred to
zatisetron, GABAB receptor agonists, such

hereinpacl of en, . a corti costeroid such as Decadron

G R R A1 e ———

pharmaceutically acceptablé salt with a pharmaceutlcally acceptable carrier. For example this
mvention may be fox_‘niulated by means known in the art into the form of, for example, tablets,
capsules, aqueous-or oily solutions, suspensions, emulsions, créams, ointments, gels, ‘nasai
sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, and for
parenteral use (including intravenous; intramuscular or infusion) sterile aqueous or oily solutions
Or suspensions or sterile emulsions. |

Liquid form compositions include solutions, suspensions, and erulsions. 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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such as the phenot hi azi nes (for exanple
prochl or perazi ne, fluphenazine, thioridazine and
9ri dazi ne), netocl opraai de or dronabinol. 20 Such

Woggﬁﬁ YPHE treatment nmay be achi eved by way of RGT&GB2005/003207

si mul t aneous, sequential or separate dosing of the

i ndi vi dual conponents of the treatnent. Such conj oi nt

treatment enploys the conmpounds of this invention

wi thin the dosage range described hereinbefore and the

ot her pharmaceutically-active agent within its

approved dosage range. In a ftysgther aspect of the

present invention there is provided a conpound of ,
admh-@ﬂ RCH i | e.salt.. .

or waaﬁbl?ﬁ%%?/%% %ﬁ?g )(/1%2 rve °es€%%tﬁ%hég¥n é’%ﬁ &Iﬁﬁ'{l %J%ter ahd adding suitable
colorspishleraringrageits,statdiiren, thad e clsnireapeantas dbsiad. Aep&iussispensions for

dosi nqg of another pha epti.cal .agent or class
oral gy Gaf g gradk D8, A1SERE 1 B TREPAIHEBaYEYS oPRuoer s vater dogether with a
viscdudrheial @RIOLA BRI dyReheRE %ﬁlf%@,t re!;iﬂé’,?ﬂ%ﬂ;ﬁ;bg%ﬁﬁgé ggéﬁuﬁlgcarboxymethyl

method for the treatnment "of cance nister
cellulese sand vy sasrsodipg @gento kndon tuthe phhjmaseuticaBrmulation art.

h i call t abl | t [ i Vo
by SR OPEA G alcoRRRRRR Rt B ootE dedRacohrm oslpform, the
comi3@fanQd 8hv2dedRRIb ER2RRE QihdaRifg aPﬁI%Pﬁ%tﬁgl:PEﬁH?eg '$¥ the active component.

sequential or separate dosing of” ano
The ybdosaselwmean bs ganekaged prenssation] e peckagt comrinites distte quantities

. ) I ect of th resent .
of P EERERO IR . BBl AR TES T bt ampotes.
The fmt dosage folrih can abo|beardapasdeitdaciadt] o t@IGEREEDSE 88 ke BE appropriate
an i.n Vi hydr ol ysgbl e ester thereof in 5 conbination

numbgr of, any of thesenagkagedd@iafent i al or separate dosing of

- Syntiedgt her phar naceutical agent or ‘class sel ected from’

the list herein above for use in the manufacture of a o
nebiceompoundor! the presenttifreentibn eat e ptepakd tan aambel df Ways well known

4her. aspect. of the present invention there is i
to ong HEHIE byBERE S oeapte oo b agpotngs ﬁ{ﬁﬁlﬁ Paspidpvegtion can be
synthebiasdBget Hhie dth s e S@ Mea DeR v 2 de i vih dyRmELY Shethods known in the art
h%dr_ol ysabl e ester thereof in 10 conbi-nation wt -
of synthgiig ergaels ghemistim @rriarigtions therepa raamprematot iy dosasiillbdn the art.
SuchhahRGEULEC : | ass . sel ect fromthe |ist . .
o ARG 04 P BOTR 1l 2, R SFieBRp o baRlarErapps cited heron
are herdbly incorpotaged inetheir estirefyrbyt legsrapeut i ¢ nedi ci ne, the
cggjgoun s of formula (I) and their pharmaceutically
accEPtPHB @TRRreds ofrtlisdnieation aray beagepsmed v thegeastibns and
technidRRh SedeAbED Vel ORaEaS [ l,sation of .in: o
. v(??( 55N iﬁergﬁvghetg)est Sys e?r%rﬂgrgl%g%g&‘é%ng? ERIFPIgH i fo the reagents
and mdieriadf fraplogedodnd 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 solv-ent, reaction atmosphere, reaction témperature,
duration of the experiment and workup procedures, are chosen to be the conditions standard for
that reaction, which should be readily reco gnized by one skilled in the art. It is understood bj( 6116
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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15

15 inhibitors of Eg5 in | aboratory animls such as
cats, dogs, rabbits, nonkeys, rats and mce, as part
of the search for new therapeutic agents. In the above
WO 306@i863%har maceut i cal conposition, process, nREHGB005483207
and nedi canent manufacture features, the alternative
and preferred enbodi nents of the conpounds of the
i nvention described herein also apply. 20 Forrmul ati ons
Compounds of the present invention nmay be adm ni stered
orally, parenteral, buccal, vaginal, rectal,
i nhal ation, insufflation, sug+ingually, X
intranuscularly, subcut aneousl'y, topically,

i ntranasal | y, ra eritoneal ly, intrat horaC| ally,
i hEF SHOEWE gt e,;nal§ Eqiq.l’gp e$ ?ﬁr}tgp%]&gpm)ﬁre either commercially

eutabE SEASHOENERLE) UL S (1) S5 PD LR, i i

followdminieattidns atd x]instrdth)as betviert ilimitatibnd bethd ipspameion afjeoran df the starting
n% Ht of the p ient and other factors normally
matenge g &é%@eﬁk}se@ "dt't endi ng physician, when
datiehih bR chtisnd 1B %lyar&e he fe%gécﬁ%‘ RRHRRAGG c%ﬁ oRBusing a
the nost” appropriate for a particular patient.
Chiralpélf AEX ¢olema(itehsiohs 250 Bfmun d Opicoluem) mfé&eﬂd)w rate of 20 ml/min

.unlessdqgleﬁl Vemntsleggﬁ;qo é&pgiﬂ@ex@gtetmer gt % @@[3}9@%7 gqcl%ilyg]ql% concentra’uon of

compBE Th el ?‘gﬁ]%é‘\ ?ﬂh@hom@n@ﬁﬁ? 8628, 9% 4}7% | gﬁ ’?eQEZlg[iomer.

-41 part human the synptons o

‘The sighauefetsgo ;ﬂneo@reezstsn ofiraddtianndfeiariznd light 4t 67¢md as encagured by an

Advargg{l {Lg%&?@ﬁ;&%&é&gﬁ&%g@ﬁér ¥r’:‘f8fl-ﬁ%3?ﬂﬂ(cgﬂf?t@é’il%leﬁ temperature in the

solverft @RS brOMd] chifcd Trdrfen&omBou8AdsyOf | WRinStrddvEB Wi, m GC 17 (1999)
-~ iner phar maceutically accept abl e carri ers can

© 946-987k her solid or liquid: Solid form preparations -

B [ pgl ude 5 powders, tablets, dispersible granules,
Xampie,
-—ga-psul es, cachets, and suppositories. A solid carrier

C@he bﬁem Wil #r Be Hlihtad 0@ she fillloeingmeyn Iahitipg@ghmples in which,
di luents, flavoring agents, solubilizers, | ubr | cants, _
unlessstaterbofd F‘h‘@seagent s, binders, or tablet di si nt egrating

@ tenBRRRRSs we gl SR S DB RS (TR Ph I GoaRte ERER YR, g el or ambicnt

tempe'resmienthat inj atamempe/mttute inhbe fangeloy 18-00UC,vi ded acti ve

(ii) or s?c{fﬁg)tné ere éﬁ? b(ié%ﬁ? ﬁah)?tﬁ@%m Igﬁ& g‘-ﬁg@ﬁg%&%ﬁﬁ@u‘% ()>(fe solvent was
cmledJBISPoQﬁ[rfg' £iDtdr{ e%ﬁo&&@ﬂ hdaf %él%éd ReSuAN@G06 2008 PL&E!s! 8. S-JOmmHg)
he shdape and si'ze desired

witha bath temperature of up to 60 °C;

(1ii) in general, the course of reactions was followed by TLC or MS and reaction 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 required;

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

(vii) chemical symbols have their usual meanings; SI units and symbols are used;
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For preparing suppository conpositions, a | ow nelti ng“m T

wax such as a mxture of fatty acid glycerides and
C tter is first nelted and the active |n

W‘%zﬁ&g‘ﬁﬁ% rsed therein by, for exanple, stirrif Gﬁﬂ%”’“””“"
nol t en honbgeneous mi xture is then poured into
conveni ent sized 15 nolds and allowed to cool and
solidify. Suitable carriers include nagnesium
carbonat e, magnesium stearate, talc, |actose, sugar
pectin, dextrin, starch, tragacanth, nethyl cellul ose,
sodi um car boxymet hyl cellul Qgg.. a | ow nelting wax,
cocoa butter, and the |ike. Some of the conpounds of

sent |nvent| n_are,ca of formng salts
i) ST R e VS8 YR BLERN e % e and bases .
(ix) nRBdspRUeh werd fus vAteadls@ron dnbigy dfe i&aa velts ithihs chemical jonization .

invention. Exanples of such acid addition salts
(CI) megs yiing adisach LEnOSEi piake Wherrislisated ionjeaiingavas effected by electron

i REPERESH WS o P RO R 0 Py RO s

chemicyCloataaoi (ISREID ovaies fothinet A1y bBRAdicltally, only ions which indicate the
et hanesul fonate, fumarate, glutamate, glycol ate,
parenhRAsssAiP FeprEedn- hydr oxyet hyl sul f onat e, hept anoat e,
I
x)w é?gﬁ%&éseg@&%%é g%g e Mgétg.lgttgtﬁ%ag ﬁescﬁg?d ina n%revmus example the
amoumstuhahms thef mrlhmelar nm:gj &qmvaé:ntﬁo thegel dstdal tha @&whcfus reatuaple
ate, alate ersul fate, phenyl acet at e,
() ﬂ’&rf&}@w%@ rea}aaﬁ%ﬁfh‘f&t o0 5ot at e, pivalate,
propt onat e, qui Nadigahy gl%lﬁh@ﬂl ate,' stearate, succinate,
sul f amat e, sulfanllate su1fate tartrate, tosylate
(ﬁHﬂBIuenesulfonéiéﬁénﬁﬂwﬂbummudcetate and
%ES anoat e. Base ial tts,[ Include ammonium salts,
al net al sal tgly A& 8s sodium Iithium and
p@icgsi um sal ts, dadhigbieelhane agarth netal salts such as
alun1nun1 caIC|un1and nagne3|un1salts salts with
olMaPc WO 2006/ GiBehylspexigsiews/ 003207 - 42 bases

(xii) aSV%l?e OM Gl o@%&%%{ig aS8kdsSt Lﬁhéﬁtﬁ}% s&h%#%ﬂghﬁ?e sets of

s wi th amno acids such as arginine
indentatinhg pnlnbdovamé at droarighe oﬂdfsdr,grdmaﬂloﬂ:der to promote the redistribution of :

hqmdgnj{% 023@! cnql r ou@m@éﬁhed gel@&g o Zed \i\d‘lﬁgﬂln 18 150 mm

long (%tmétm 1rﬂfeﬁ@}/hﬂth AN Rk dﬂ:mel’@@éﬂdji@ $vas ﬁiaﬁhf%ﬁu&i’"ﬁ}f ﬁ&@@lass
di mret hyl, diethyl, dibutyl; dianyl sulfates; |ong

chaln hal i des such 5 as decyl, Iauryl myristyl and

_ MET@@@W hal .I des; ar a! kyl ha! | de_s_ i ke benzyl brom de

t hers.- Non-toxic physiol ogically-acceptable

2-(1-FabisecidvRdpe phRlgedirinl t hough other salts are al so
useful, such as in i1solating or .purifyi ng t he

piisiatit ortimneetstel (0F gnf o), ol reanitsje €367 Ot mehand glacial acetic acid
(1.5 gmﬂe 1ac%‘d‘iH 2L BXskr ecﬁ‘l%peﬁ QJVl{hhaestHeef hg Qnsoemgtgrrﬁdog Vigreux column (20

x 11in.) 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 mixfcure was about §5-90 °C.
After about 40 min., the temperature of the reaction mixtﬁre 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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the product with one or nore equival ents of the
appropriate acid in a solvent or nmediumin which 10
the salt is insoluble, or in a solvent such as water,
WO gH@IB%2% removed in vacuo or by freeze dryi nBCBIGH3905/603207
exchangi ng the anions of an existing salt for another
anion on a suitable ion-exchange resin. In order to
use a compound of the forrmula (1) or a
pharmaceutically acceptable salt thereof for the
therapeutic treatnent (including prophylactic
treatnment) of mammal s incl udi humans, it is
normal Iy forrmulated in accordance with standard

thlggzggzceutical practice as a 15 pharnmaceutica
ition. In addition to the conpounds of the
{2@-@&@@3-% Bl DRnethRanpiar maceut i cal conposition of
this invention may al'so contain, or be co-adm nistered
( §r@tﬂ3ﬂ1@ne©ﬂ1§h@emb H@Q}wml@(meﬂb()d/\l)t(m gobé5 noul) was dissolved in
rnacol of.. v eintre 0 :
anhy RRIRE G806 BT 5P 3 ot vl svesribied f gy FrBhe mixture wes

 stirred SidMyRRERASIA dRWdsShubBle@n e dhis Qolulith ¥Ste1( 6 and a solid formed. The

formul ation of the active conponent or a

precipitatadhabie wtes Sdterod ofE endyirigsh dhe s0lid whs tecrystallized from absolute alcohol
(oo AEPETRETIAS 8eq e FERETRIPUE EBHFusThe-aminald Pt fripimice 193,

%%)la@h@httﬂﬁewﬁewﬁaba‘ for exanple, tablets, capsules,
aqueous-or oily solutions, suspensions, emnulsions,
creams, ointnents, gels, nnasal sprays, suppositories,

METﬁd]?By di vi ded povvders or aerosols or nebulisers for

ation, and for 25 parenteral use (including

Qﬂiﬂmﬁwmr or infusion) sterile
D ot Br - DB B REd Bl 9ae. 8 dPamadivges dissolved

in a sHWSREARSIODS of AREhoRMhTh&RShol HRF Ihi,f ﬁ'fcdoe& r. t overnight. The °
wat er - propyl ene gl ycol solutions o the

reactl@mﬁmmdgasmycqs@ratﬁdmdah@msdge aMas dlsacvﬂpbcé mdiot Watcmiﬁﬁl) mL) and the
dmi ni.strati on. .

undlss@!;rg&) chﬁtvkiﬁ)srﬁtesf?é 5 acp dré 9 gf: %E:ggtg %]1 &y ?mpglﬂgacrof,?namme The

conposi

aqueoﬁ@kdlﬁﬂuﬁfbﬂ ﬂaﬁﬁh@@%‘iﬁi@ﬁi et il Gihg%m L3-a@knét2-@Panobut-2- -

Aqueous sol utions for oral 628

enethipeResb 85/ 03 o f-wigtepyntals. SHHMIbfve@dvmaeDM%Ms)@m 22 (s, 3H),

{i in water and addi ng
773(§%ﬁgg%$§£ cbg%i§ﬁ¥3$=f =i??ﬁgga3 ts, stabilizers,
and thi ckening agents as desired. Agueous suspensions
for oral use can be nade by dispersing-the finely
METHOR 4ed acti ve conponent in water together with a
5-AmbSCOUEy TBIGE) AL SUeflyfgagat ural synthetic gums,

sodi um car boxynet hyl  5-

cEb lalstmscésolmm@h Gﬁ(Iié‘b—asaimne%ﬁgo&g@éﬁeﬂﬁﬁ&Mﬂet(ﬁxefﬂib@ 3) (683 ¢

mace ornul ation art
484 RS TRGE LA G500 STt et Sopivise 13.6 L (124 mmolL) 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 prévide 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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The pharmaceutical conpositions can be in unit dosage
form In such form the conposition is divided into
' es containing appropriate quantities of the _
wog{:apgl"?/lgg%onponent. The unit dosage form can B&TAB2005/003207
packaged preparation, the package containing discrete
guantities of the preparations, for exanple, packeted
tabl ets, capsul es, and powders in vials or anpoul es.
10 The unit dosage formcan al so be a capsule, cachet,
or tablet itself, or it can be the appropriate nunber
of any of these packaged formg.. Synthesis The
compounds of the present invention can be prepared in
MEeETgopPer of ways well known to one skilled in the art
"——Jg#—urganic synt hesis. The conpounds of the present
N-(4iGvaao3ioethelisothtazd B3 -sVhheaiddd usi ng the net hods

defcribed be oma_tOﬁgther,mﬁth synthetip_nEthods‘kno$m
i nl Q@ meeluhen ofoy-amingr fransty lispigintr -t rehpRittily (method 4) (5.31 g, 38.2

S . Killed.i .

o RIS L0 OEBNBLC A B 0B e Bropwise

addition, oftalhoRsiofl @ theitugdy DeHionide (Al98 g, ab B ameBSn ODCHA 5D @HSI After the
are hereby incorporated in their entirety by

complgiiograd fcaddrting the irartien mpeuicdEassHioperl 40 pisum e F-baoggijred overnight.
mhe SRBRERREA M A0 325} D AT BB e 00
driedsokrvEmSEO aPpreeptratadreofithe DIGM leegprovidedahsleridé pradattsvhich was

A G R R R R R —
isothﬁmtﬂlﬁ@ib@lg&mae%.sd%?95%9@&&%9& sdig. 18 to be
ood that all

unders proposed reaction conditions,
i ncludi ng choi ce of solvent, reaction atnosphere,

ME tion tenperature, duration of the experinment and.
-——3§§@§é% procedures, are chosen to -be the conditions’

_ 5-BurAneiaiod-hehy2 difiatols-@agtiokplic Wi ghighoul d be readily

recogni zed q¥ one skilled in the art. |t is understood

byl GRElutiey ofi N cranané-methyldsotipgdri-r) Syl amidedmethed 5) (4.18 g, 20
rmol 1 DANSHAARR 10 B5 8P GRY, O HRET BBRRLIIOTE of b provie o

r.t. Aftesibt complefio® pOHe dddiBus fihe 8dtIonGhixaRe wad stiked at 60 °C overnight after
substituents, which are.conpatible with the reaction

whick Bigci LG heavedithe corppletechisnppsaragssaf M. khs rermiongrixfurewas cooled and

o8 B O AR D 0 R B

to gentht enieed-butfyianhihe-3Enatyl-stianiad-oadokgicicd ankledRONL72%) as a
' avai | abl e or _are readilyzp

.. comercial l bl repared b
whitecOMfrcl & VI 1004 Srh BrbyaDbT & mall). 27 (eStinpiod (17aD, 5.97 (bs,

9 i reactions are illustrations but not - .
}D’FPZ$E%ﬂP%%S of the preparation of some of the starting

METHOD 7 -

rimidin-4-one

5-Butyrylamino-3-methyl-isothiazole-4-carboxylic acid amide (method 6) (1.9 g, 8.3
mmbl) was suspended in 75 mL c;f 30% NH; 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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mat eri al s and exanpl es used herein. 5 Al chiral
purifications to separate the respective enantioners
were carried out using a Chiral pak AD col um

WO Z¢6/08362F ons 250 x 20nm 10. colum) with a fPEWGEENS/003207
of 20 mM/mn unless otherw se stated. Approxi mate
elution tinmes may vary depending on the concentration
of conpound | oaded. Chiral purification generally
resulted in 99% purity of the (+) enantiomer. The
signal refers to the direction of rotation of
pol arized |light at 670nm as _ngasured by an 10 Advanced
Laser Polarimeter (PDR-Chiral, Inc., Lake Park, FL) at

ME%%‘“ tenperature in the solvent conposition
ted (reference Liu Y.S., Yu T., Arnstrong
5-Berldy W8 mdiky 1@ pibhyI-48 980 thiaz 8 5. RET)yricEyamRkes  The

|nvent|on w T now be iTTustrated by thé Toll ow ng non

| T & Sohgioaad Fpmetdy 1-prpropil Sil-isottBazoii] 54 <y Ematin-4-one (method 7)

300 Q55 o (40 pKCTMETRNLEDNRE SoRAE | 5 TR S5 sty

K,CQaribllenid byt iapel abhids (65hatg, B8 madolpadden®akatit Wad Hirlel &t room
range of ,18-30C éqf) organi c solutions were dried
femPeé%t@Fe sRyitotBe Sheiafithetrrpinn mutayahoved ihewomplaoisepprarance of

e SHETh: G5 00 13308 R VARBLE BEbSPLy mone o

L), Fhe horallalbed butaptaposratusodR itbpvates (B0 L) (ke 1 o@tw)mL) dried (250,
ner a reacti ons was followe

and oqfiPeR e e Fish e HOUVE Sogheq abe Drpesmor pf e pRogRem Y alkylated as

well a@@-ﬂkyfa’téd)prf)dl% inPf AY S $: 1hfFHe fbtdll.létfs %tré)g%a%?é?f ﬂncolumn (silica gel,

nucl ear gnet I C resonance spect ra
116 gyploomntaprapay asings O(ZB}% ﬁt@Adm bexanes. Tha démedN alkylated product 5

b A B DO S 1 ROk DSR2 ) e st

solid 368 PRy, 3OS MRIE (:«Imﬂ?{zﬁfé olds hS*FF;@}%) e e $@{m Vi), 2. 73 (& 3H), 2.81 (s,

required; (vii) when given, fa'is the™fo
3H), iallsﬁﬁsazﬁhﬁuléﬂﬁ&(mnﬁﬁbr di agnosti c protons, given | n
parts per mllion (ppm relative to tetrarrethyl si |l ane
(TM5) as an internal standard, determ ned at 400 MHz
Methods ig8kleut er at ed "chl or of orm (CDC13) as sol vent unl ess
ot herw se indicated; 30 (vii) chem cal synbols

hgb%fq%@.“ﬁnmwou@éamer@@mt@mg@ peaording teieboids:ar e

Vo mYaVaVWelnll laVaVteXaVYatwl

Methbd R (‘,‘ompo Uod Nﬁfﬁ%‘o PETF 82665063267 m7z Alkylating agent
8a 5-(4-Fluoro-benzyl)-3-methyl-6-propyl-5H- . | 318 . | 4-fluorobenzyl
isothiazolo[5,4-d]pyrimidin-4-one -l ovEY | bromide
8b 53 -FIuoro-benzyl)-?:—Iﬁeﬂ1y1-6-pi‘opyl—5H- 318 | 3-fluorobenzyl
' isothiazolo[5,4-d|pyrimidin-4-one . (MH") | bromide |
METHOD 9

5-Benzyl-6-(1 —brbmo-vropvl)ﬁ-methvl-SH-isothiazoloI5,4-dlvvrimidin-4-one

To a solution of S-benzyl-S—me_:thyl-6—propy1—5H~isothjazoio [5,4-d}pyrimidin-4-one
(method 8) (369 mg, 1.23 mmol) and sodium 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




10

15-

20

(viii) sol vent ratl os are gl ven in voI ume: voI ure (v/v)
ternms; and (ix) mass spectra were run with an el ectron
f 70 electron volts in the chem cal ionizati
WO%@:ﬁ(gﬁ%z e using a direct exposure probe; \AhelPé:T’GB20°5’°°32°7

i ndi cated ionization was effected by el ectron inpact

(El'), fast atom bonbardnent (FAB); electrospray (ESP);

or atnospheric pressure 5 chem cal ionization (APC);

values for mz are given; generally, only ions which

indicate the parent mass are reported; (x) where a

synthesis is descri bed as beigog anal ogous to that

described in a previous exanple the anounts used are

[

PO A A R B s Rt BB Al i PROWA%S x 60 )
and tlhmrgmhretmenss@e COﬂlBlIfEﬂ'lEﬂd eashedhyith Z)%lﬂoémm fiidsulfate solution (60 mL)

Watergil @@m@%@%ﬁiﬁ@ 3 dﬁwg%%%#e%%: %9?1%%%@1%&@%%1%0 layer

provnﬂéﬂ the pére Y- r&gKG ?9Jb‘r'6'fﬂ% ?oﬁl)gi A%t %?:em\ﬁ‘dﬁ&oﬁ)ﬁ 8L A B5rimidin-4-one,

I ndent at | s such t alternate sets of

(460 mgdmﬂe/a)tasmtepmymummmhd NMRABORMITD.5 QY6 453HBGr B2.47 (m, 2H),

284 bsSidondt RaBe AR KE D76 5F (kb B Gttt o e

col um used-herein is 150 mm |ong (between indents)
with a 20 mmdiameter and it was manufactured by Lab
Meth@a%&& 20 I\/ETH(D 1

AR T o

Methhd ¥ an@g{ ANAGETTC acid (1.5 g) were pradeg,i n a gvm
el L fl asl? e&qmooe with a stirrer, thernoneter a%da

9a Vi gr euk 6q0ItuomogidPyl)s- [I4-Iﬂ'iho)ophl§n§tl)metbj‘/l}-®hl ch 4 396,398 | Method 8a

distillation conde ser vg ced, The reactiagn .
i %t ur b S SR e - PE B SR Bl begar (YD)

7 s abbit G580 VAL b SEBEL AR D o h | | b | Method 8
t enper ptetleyl dfothielolSged]pyrinidint(SE)-oeached 14QMEL)
sacti-ofh—was—concentrated-ihk—a rotary

Then--t-he—t-e

evaporator to renove the |lowboiling materials “and the
METH ge was crystallized fromabsolute alcohol to
= VI the pure product (62.2 g, 91% as allght yel I ow
{3-[1 4648 etzy]rrmeil] B8-d%o-86-dihvdro-isothiazolo[5.4-

ropyl}-carbamic acid fert-butyl ester

To a solution of 5-benzyl-6-(1-bromo-propyl)-3-methyl-5H-isathiazolo[5,4-d]pyrimidin- -
4-one (method 9) (0.46 g, 1.22 mmo}) in anhydrous ethanol (20 ml.), was added tert-butyl 3-
aminopropyl-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_heA
TLC of the RM showed the complete disappearance of the starﬁng 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;SO4). 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-oxo-4,5-dihydro-isothiazolo[5,4-d}pyrimidin-6-y1)-propylamino]-propyl } -carbamic
acid tert-butyl ester (0.1 g, 17%) as a white foam. "H NMR (300 MHz) & 0.95 (i, 3H), 1.33 (1,
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WD 2006/ 018628 PCT/ GB2005/ 003207 -46- METHOD 2
(2E) 2- Cyano- 3- et hoxybut - 2- enet hi oam de

2- (1- Et hoxy-et hylidene)-mal ononitrile (nmethod 'Fr) (62

WO 200618628 np| ) was di ssol ved in anhydrous benBEREBREGH03207

m.) and | nL of triethylam ne was added as catal yst.
The m xture was 5 stored and hydrogen sul fide was
bubbled into this solution for 40 mn and a solid
formed. The precipitated solid was filtered off and
dried. The solid was recrystallized from absol ute
al cohol (100 nL) filtered ammhdried to isolate the
pure (2E)-2-cyano- 3- et hoxybut - 2- enet hi oam de (19.3 g,

2H), %.5;%(5 ?%&Lni ﬁghzﬁg(jeeg?r@a%’%gq ne(tn%%gEI W50 &5 (m, 1H), 2.83 (s, 3H), 2.92-
3.20 (REHR 3040 GnetHpRPBUL, P SaTHbaaH)de 86 (@tig7.2D-7.40 (m, SH).

(19.2 g, 0.136 nol) was dissolved in a saturated

solution of ammonia -in methanol (500 nL) and stirred
Meti@lds toh-10@vernight. The reaction mxture was

conc ted and the residue was dissolved in hot

vvaT}ErfO(lmgrm)np@nddst Were siﬁthmlzhds&omddlgstolmdhmw

HEll ' = H ~
IIIlC ed annl rlnn' -o—-ecOV-at R 'F fha arflhﬁ

Methgd #c &Oﬁmléqanl'ﬁe aqueous sol ut i dﬁ/zon L ENhdi ng Amine

OVern mo=2s P
T TR A e R S DA YR P
NVR ( 36@0 ¥13zgih o Qs thlazS o, 42_2 (s, El-d)\/,[H*)? 73 (bs, [hinopropyl-
8.53 {bs, 11-1), 9.01 (bs, 11.]60 (Bs| 1H). 20
VETHODI Py risidhiat Ll Sopst }f’;ﬂlliﬂgbt hi azdl e- 4- chrboni tri | earbamate

To a 3520:?5’&%&394&&'&9 O puty

(2E) - cyanobut - 2- |oam' de (nethod 3)

10b( 6. 83| ¢3- ({1118[54(34ﬂﬁd>r))b¢ﬂ2y1)rﬁatﬂ&aﬂ®-l4 (30®0mL) M@’ého@cmﬁdtert-butyl 3-
dropw se %S&E% (\124, mml_s) of 30% hﬁﬁa%gen per ox
The m REUfe-Raxderiethiagolals: 60 C f or] ¢ ahd evapora%fé@lopropyl-

to 60 Fihi@inld or 2§ and cpoled in &
ice-bat%ﬂr?y The crﬁg- alﬁ%g goduct was fi]tered off&rbamate

and r=pn0y>$l}aialrbazmd aﬁnddmrﬁtumcsten provi de the pure

pi‘ Uuu | | opl. I|| ul_ul \. 4 caF r\nl t r' ! e

10c (5 41 6 om0- (R wetdamioy st o | i #0050l | Method NRYAN-
(300 3 (bs, 2H).
bo00 poopyeb il ALS Ad P T, | A)(PS: 21 WBlmethylpropan

2006/ P18 -47- .
isothiazolo[5,4-d]pyrimidin-4-one ' ‘ e-1,3-diamine
10d © | {2-[1-(5-Benzyl-3-methyl-4-0x0-4,5- 458 Method 9 | (2-Amino-
dihydro-isothiazolo[5,4-d]pyrimidin-6-~ (MH" - | ethyl)-carbamic
y1)-propylamino}-ethyl}-carbamic acid | acid tert-butyl
tert-butyl ester ' . ‘ : ester
METHOD 11

£3-{[1-(5-Benzyl-3-methyl-4-0x0-4.5-dihydro-isothiazolo[5 4-dlpyrimidin-6-y1)-propyl}-(4-

methw}l—benzovl)—amino]-brobyl} -carbamic acid tert-butyl ester

To a solution of {3-[1-(5-benzyl-S-meﬂ1yl—4~oxo_—4,5-dihj/dré-isothiazolo[5,4—
dlpyrimidin-6 -yi)—.propylanﬁno]—propyl}-carbamic acid fert-butyl ester (method 10) (0.1 g, 0.21
mmol) and methylannne (0.303 g, 3 mmol) in DCM (20 mL) at r.t. was added dropwise a
solution of p-toluoy! chloride (0.1 g, 0.6 mmol) in DCM (10 mL). The resulting solution was
stirred at r.t. for 30 min. after which the TLC showed the disappearance of the SM. The reaction




METHOD 5

N- (4- Cyano- 3- net hyl -i sot hi azol -5-yl)-butyranm de To a

sol ution of 5-am no-3-nethylisothiazol e-4-carbonitrile
WO ZMGYHEW84) (5.31 g, 38.2 mmol) in DCM (200 MCHK/GB2005/003207

C, NEt3 (5 g, 50 mvl) was added foll owed by the

dropwi se 5 addition of a solution of the butyryl

chloride (4.88 g, 45.8 nmol) in DCM (50 nL). After the

conpl etion of the addition the reaction m xture was

allowed to warmto r.t. and stirred overnight. The

reaction mxture was washed wsyh water (100 niL), IN

HO (100 ni), brine (200 nL) and dri ed over Na2SO4.
mmmﬂ%q pit eicNigo Q@eré){ P[B%X ex A @QH@)ixd?ter(loo mL),

pr oduct was trituar ate rom

brin@(190fm1.} Ridetieaf(Nab S0k S Toatdntialitn BEAR or anic layer provided the crude
N- (4-cyano- 3-net hyl 10 i sot hi azol - 5-yl utyramd1

prodgat glvicly wag §%1fi@:lsb)acoloma nighcs 2dl) chrothEH@By&smoQO—s 6% EtOAc in
hexa?g%ﬁB%tee‘fﬁ%x't-Z&"nlgl}\o\ﬁ%' yg (940/5) Lhi [ % 1\(/angl)-_car boxylic acid
N- (4- cyano- 3- net hyl -i sot hi azol -5-yl ) -butyram de

(mst hod 5) (4.18 g, 20 15 mmol) in 30% aqueous NHACH
li was added dropw se 100 nmL of hydrogen

Enats £y cdnends bk ARRE 5%0'%@@% Iééf?gwﬁ "

Me#idd¥ | WhthpHudd RaddeC Showed The Conﬂ gﬂ)pear ating agent

of SM! The reaction mxture was coolled and extract

B e Pl e e il
5- but yﬂ’/‘PéHoaél g %‘?ﬂzoroiéﬁhi azol e- ?Iﬂ\’é[’é%)bo%gﬂr i ¢ dehtpride
Rt g, (155 O,
(s, 3H)benzs>y9)7ar(lial9]-pr02>m); cmtarm a(:inh 1H). METHOD 7 |3
-Metlr %—ﬁg@%g&v' 5H-i sot hi azol o[ 5, 4-dl pyr

ni di'n-
11b5- But y r{sl[@m[m 311{@&%&2}»1)331&1{&1%2191! e-1%pgar DoxY g ﬁlethyl -benzoyl
am de |(ne 6) (1 nmol ) jwas suspené)ed

75 ni @ﬁommy@roaﬁdthtaﬁeh[m heat ed (ME4016D f or A;hlonde o
inap ct turejwas copl ed and '
neutra d@%@mg ?llﬁéxgﬂaﬁlg{%%e%% t at éd

3-met hjolenﬁaynliaimyib]:ﬁﬁdpyl}-carbamlc -acid :
i sot hi azoLo[S d] pyri m din-4-one was filtjered off,

was hed Hi-PWY hgstesr (100 ni) and dried in vacuum oyen

T T e A A R e
2.67 ﬁ1hyai-d)-lsoﬂua?zﬁlo([54 cﬂwnmﬂi& 8006/ Qﬂxﬁﬁ% 10 chloride

PCT/ GB2Q05/ 003207
yl)-propyl}- (4—chioro-benzoy1) -amino]-

propyl}-carbamic acid tert-butyl ester -

11d {3-[[1-(5-Benzyl-3-methyl-4-ox0-4,5- 608 Method | 3-fluoro-4-
dihydro-isothiazolo[S,4-d}pyrimidin-6- (MHE" | 10 methyl-benzoyl
yD)-propyl]-(3-fluoro-4-methyl-benzoyl)- I : chloride

- amino]-propyl }-carbamic acid tert-butyl

ester




-48- METHOD 8
5- Benzyl - 3- net hyl - 6- Dropyl - 5Hi sot hi azol ol 5
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Woﬁ‘l@{l%}% 4- 0x0-4,5- OD 5% nethanol Ile di hyaFafG%?@é}sfﬂmm

et hanol isothiazol o[5,4- 0.1% di et hyl am ne

d] pyrimdi n-6-yl) propyl]-(2,3-dichloro-

benzoyl ) - am no] - propyl}-carbamc acid tert-butyl
ester WD 2006/ 018628 PCT/ GB2005/ 003207 -56 Met hod
Compound Nanme Col umm Sol vent (+) Enantionmer SM # Type
conposition retention tinme 1259{+) (3- Chiral pak 50%
hexanes 7.2 mn Method {(Benzo[b]thiophene- AD 50%

MethvaR OR&MPpound ItIam%' carbonylJ-TI-(5- U. I aret hyi)oﬁ%zne SM

benzyli- 3- net hyl - 4- 0x0-4, 5-di hydro- i sothi azol o[ 5
13fd] pyri mmmzﬁ{uth)opmn@pwaiboamm@éxd (M@ﬂd aisg) Method
acid but ester 12g (+) [[21-(5- enzyI
Chi ral E és(aﬁbgl 4 0% 4yi- ﬂlhboértowé@thlazo ofS4- | (MH) | 12f
d]pymmdln- -yl)-propyllamide hydrogen chloride
Example A-8 '
13g (+) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo- 554, Method
4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-propyl]-4- 556 12g
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]pyrimidin-6-y1)-propyl]-4-methyl- | (MH") | 12h
‘benzamide hydrogen chloride )
Example A-9

13¢g N—(3—Amjno-prop3.f1).—N-‘[1—(5_-benzyl-3 -methyl-4-oxo0-4,5- 490 Method
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl}-4-methyl- | (MIT") | 11

benzamide hydrogen chloride

METHOD 14
N-[1-(5-Benzyl-3 —methyl~4-oxo-4,S-dihvdro-isothia;olo{5 A-dlpyrimidin-6-yD-propvl]-N-{3-

isopropylamino-propyl)-4-methyl-benzamide

| To a solution of N-(3-amino-propyl)-N-[1 -(5-benzyl-3-methyi-4-ox0-4,5-dihydro-
isothiazolo [5,4—d]pyrimidin—6-y1)—propy1]-4-meﬂ1y1-ben:;amide 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 mixtum was filtered and the filirate was washed with water, drié'd {Na,S 04)‘ and

concentrated to get the crude product which was purified by column chromatography (silica gel)

“using 0-30 % EtOAc m hexanes. N—[l-(S-Benzy1-3-meth§1-4—oxo-4,5-dihydro-isothiazolo[5,4—

d]pyriniidin—G-yl)~pr0py1]-N-(3-isopropylamino—propyl)—4-methyl-benzamide was isolated asa
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15

4 0X0- 4, 5 AD 25%|sopropanol 1 g
0. 1% di et hyI am ne isot hi azol o[ 5, 4-
d] pyrimdin-6-y.l)- propyl]-(4-brono-

WOB&’H%WP’} -aniino]- propyl}-carbamc acid terPCHGB#P05/003207
ester WD 2006/ 018628 PCT/ GB20051003207 -57 Met hod
Conpound Nane Col um Sol vent (+) Enantioner SM Type
conposition retention time 12h (+) {2-[[1l-(5-Benzyl -
Chi ral pak 80% hexanes 11.8 m n Met hod
3-met hyl - 4-oxo-4,5- AD - 20% i sopropanol 1 Ih
di hydro- 0. 1% di et hyl am ne i ﬁ@t_hi azol o[ 5, 4-

d] pyri m di n-6-yl) - propyl ]1-(4- et hyl - benzoyl ) am no] -
ester_12j

white fpay ’%lsld&f@% flé Sz 5700 R GG 054ro8 R 5 (& 35D,
105 f% | et éllllés@olélﬂy %g%?npd ty’r ﬁ% gd@)y%[? . 1H), 235

(s, JHW%@/M 21“3),(2380 C*L By, 3y05a(b ©H), 34Mdy2 ), 4-9050 Ny, 5.50 (bS 1H), 5.80 (4,
1H), 7.35-7.00 (m, 9ED).

3 met hyI
di hydro-

METHOD 15 and Example B-1
Chiral purification of (+) N-[1-(5-Benzyl-3-methyl-4-ox0-4.5-dihydro-isothiazolo[5 .4-

-4-methyl-benzamide

‘The following compound was chirally purified in sarme manner as (+) (3-[[1-(5-benzyl-3-
methyl-4-oxo0-4,5-dihydro-isothiazolof5,4-d]pyrimidin-6-y1)-propy1]-(4-methyl-benzoyl)-amino]-
propyl)-carbamic acid tert-butyl ester (method 12). Chiral purification generally resulted in 99%

purity of the (+) enantiomer.

(+) Enantiomer

Method | Compound Name Column | Solvent SM
# | Type composition retention time
15 (+) N-[1-(5-Benzyl-3- | Chiralpak | 85% hexanes 8.0 min Method
| methyl-4-0x0-4,5- AD 15% ' 14
| dihydro- ; isopropanol
1sothiazolo}5,4- 0.1%
d]pyrimidin-6-y1)- diethylamine -
propyi}-N-(3-
isopropylaminb- _
propyl)-4-methyl-
benzzmide
Example B-1
METHOD 16

S-Butyrylaming-3-methyl-isoxazole-4-carboxvlic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (2 g, 14.18 mmol) in
10 mi 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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benzam de Exanpl e A-10 Chiral purification generally |
resulted in 99% purity of the (+) enantionmer. METHOD

anple A-1 0O

WO@?@“&% no- propyl ) - N-[ 1- ( 5- benzyl - 3- net hy| - 4 E&TEEBR005/003207
5-di hydro-i sot hi azol of 5 4- 5
d] pyri m di n-6-vl)-propyll-4-nethyl - benzam de hydr ogen
chloride (+) -
{3-[[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydr o-i sot hi azo
o[ 5, 4-d] pyrimdi n-6-yl)-
propyl]-(4-nmethyl -benzoyl) - angno] - propyl } - car bam c
acid tert-butyl ester (nethod 12) (O 117 g, 0.19

ﬁlteréHTB'ld) wé(@?% éwltzlt%%ké(x?ed d.#l@d %J;%’E‘ﬁo Ba?élge ??tgsg&s o%(tameg as white

sohdproduct was filtered off and vvashed wth ether and
dried in vacuo to yield the pure 7 WO 2006/ 018628
PCT/ GB2005/ 003207 -58- N (' chloride salt (91 nu,

M__El_q_;@%gé\/\hi te powder, np. 127.8-129.2C in/z 490 (MW,
(DMSO- d6, 500MHz, 96 C) 6: 0.63 (t, 3H),
3-MethyA@-drogvl- THRisoR bfialo[5. 448 lpydin@din{4nel H) , 2. 05- 2. 20 (m

, 2.39 , .2.46 2.72 (s,
1{:2 Slﬁﬂfnm%g %%5 gg%’rga@xao— —%’16@})’]-(1%32(3171‘)4-?35})07&7 1? §c1dm(}e (method 16)
(2.6 #sﬁ?’c 1ﬁto326 ihi g) in¥ 3 ml Bf PR N4BH a g %%E Qaccor 8\ %\%r}{radlatmn under

| owi.ng conpounds were s Resrze
the temfﬁbﬁebﬁ 14006t fmeﬁquﬂjB@esMiui@aMﬂanwﬁMooﬂe’&m(ﬁén ice bath, and the

Rropyl)-N-]1- 4-fl uorobenzyl} 3- 508
pH w%%g Bérﬁ to 1~3 mp cgncent[rateé ]EZI(,{I The crushed out gol%d was filtered, washed with

v byt g SR P BB PASATL et o

| whltecsbhdr‘rmﬁwanmsa-és)zo 9Blt, 6H), 1.71 (m, 2I), 2.44 (s, 3H), % 64 (t, 2H), 12.78 (s,

i N- (13- Am no- propyl ) -N-[1-(5-{I-fluorobenzyl} 3-
) Met hod
et hyI 4- ox0- 4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyri mdin- 6
- (M) 12b propyl]-4-nethyl - benzam de hydr ogen
MET, 8de Exanple A-3 _

S-Benzyl-3-methyl-6-propyl-5H-isoxazolo[5.4-dJpyrimidin-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 orgam'c_ phases were dried, concenirated,
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-d): 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, SH).

METHOD 19 -
5-Benzyl-6-( l—bromo-nropvl)-B -methyl-5H-isoxazolo[5 4-d]pvrin1idin—4-6ne

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 m} bromine 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. Th¢ mixture was then stirred at 100°C for
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13c (+)
N- ( 3- Ami no-propyl )-N-[1-(5-benzyl - 3- net hyl - 4- oxo7 510

Met hod
WO 20880048683 dr o0- i sot hi azol o[ 5, 4- d] pyri ni di n- 6- y| PCHIGH3$15[003207
4= (MH) 12c chl oro-benzam de hydrogen chlori de
Exanple A-5 13d (+)
N- ( 3- Ami no- propyl ) - N[ 1- (5-benzyl - 3- et hyl - 4- oxo- 508
Met hod
4, 5-di hydr o-isot hi azol o[ 5, 4-d] pyri m di n-6-yl ) -propyl ] -
3 - (M) 12d fluoro-4-net hykzbenzam de hydrogen
chl oride Exanple A-6 13e (+)

no 0 N-[ 1- (5- ben met hyl - 4- oxo- 544,
anothqygtllﬁgA%ater \%as gg&e)d to t}ge rezglctlon ml%ne follo 3/ by aq. p)étassmm carbonate.

Tro e PRt Ao el Glodals 3 E L B Gk B ke washed

with el ¥l ahés aor(ch&atwozgm@ ﬁlﬁlﬁ&leprB@]’dt Wﬁ@lﬁﬁﬁ% by flash

- 59
chrone@giaj{hﬁ](@lﬁre@ BFPE%‘@ Et%)b%m mred% ivERs (f@maﬁhﬁql Ave phipyeld. H NMR

VSPGB 0RO DH 2 18 0233 6 TG 38 G B0 SoralE Dy 38 (0 11D
5.80 (d, IH)NHBY ﬂﬂ(moﬂ}b)yrl rnidin-6-yl)- propyl ] am de hydr ogen

chl ori de Exanple A-8 13g

(+) N-(3- Anmi no-propyl )-N-[1-(5- benzyl 3- et hyl - 4- oxo-

METH®b 24£t hod
T4, 5-di hydro |soth| azol o[ 5, 4- d] pyr| m di n-6-yl)- propyl]
551 nethgl-éroo e 28y anoti .4 1dife-6

a IeA—. 13|
TOPY - n‘? cgEid T Y . (5- benzyl - 3- net hyl - 4- oxo- 4, 5-

476 aMatd@sion of 5-benzyl-6-(1-bromo-propyl)-3-methyl-SH-isoxazolo[5,4-
di hydro-i sot hi azol o[ 5, 4-d] pyrirnidin:-6-yl)-propyl]- 4-m
d]pynétlﬁwl-orqq\ﬂmqﬂlq&b@ (Bére 3rﬁod@mnib@md @@t@samn@ﬁ:fhw@awaﬁa %2 19.38

mmolﬁ (agl]:%%trﬁlg_(l()() m)ﬂ Yaﬁ\ﬁd[dfd %t—B EIJIHIItOR olpr carbamilt%(l 345 g,7.73
mmol¥ e MetchB¢lwas stirred at 100°C ovemwht Water (30 ml) was added to the mixture,

di hydr o-i sot hi azol 0L5 4-d ri mi di n- 6-yl)-propyl]-4-ne
whichtwigsl extraqef) with EtOAc (3 x 50 ) e 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-de): 0.85 (t, 3Hj, 1.32 (m, 2H), 1.41 (s, SH), 1.58 (1, 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, 1), 6.72 (br, 1H), 7.25-7.45 (m, 5H).

- METHOD 21

(3-][1-(5-Benzyl-3-methvi-4-ox0-4.5 -dihvdr_o—isoxazolo[ 5,4—dlpvrin1jdm-6~vl}~oropy1]—( 4-

methyl-benzoyl)-amino]l-propyl)-carbamic acid tert-butyl ester

A solution of .{3—[1 ~-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isoxazolo[ 5,4-d]pyrimidin-6-
yD-propylamino]-propyl}-carbamic acid tert-butyl ester (method 20} (135 mg, 0.297 mmol) i1_'1
DCM (4 ml) was added to 4-methyl-benzoyl chloride (46m-g, 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 column chromatography (solvent:
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beln-zarr'i dé hydr ogeh chl ofi de METHODL4

N-fl-(5-Benzyl - 3- net hyl - 4- oxo- 4

5- di hydr o-i sothiazolo[5 4-d]pyrimdin-6-yl)- pyll N (3
WO@%‘F%WI am no- propyl ) - 4- net hyl - benzani de 5 F&T4B2005/003207

sol ution

of N- (3-am no- propyl )-N-[ 1- (5- benzyl - 3- net hyl - 4- ox0-4,5

- di hydr o-

i sotl uazol o[ 5, 4-d] pyri m di n-6-yl)-propyl]-4-net

yl - benzam de hydrogen chloride (nmethod 13g) (1.24 g,

2.54 mmol ), in the presence of, nol ecul ar sieves (2 g,)

was added acetone (1 nlL) and e mxture was stirred

mOR S48 FRRSRAE S Hond Konf PR SR el bkl
d]pymﬁm-fsqnﬁwp%-(41&mﬂi&n%yq§-maq@1§o@qﬂ€&bm A PRS- Rhy1 ester

acetic ‘acid foll ovveoll by sodi um
(130mg) @6 yirldbes owhite saléd. (P2OMRY)S 08 MHENEDOAT XDMIO GRS 0.71 (t, 3H), 1.12
irr rnight.. Th reacfio L xture was filtered
o, 15l 556 P P60 FsekBa T oh1 fl el ar s e S0y, 31D, 2.57
, 280D 26 QACET, 5186, 119), 998 (L%, TS, 781, [ 6\ ]
(mm ﬁr? fi gg %3} col Snn Ilg)hr oma(t ogf’ap )’/g(?gi(?’ldlg?’ S\ga)(ﬁp&gi%” 7.36 (m,
9H).0-30 % Et OAc i n hexanes.
N-[Il-(5-Benzyl - 3- met hyl - 4- oxo- 4, 5-di hydro-i sot hi azol of
5, 4-
METHOPra2m di n--6-yl ) -propyl]-N-(3-isopropyl am no- propyl) -

~ 4-et hyl - benzam dIe s i solated as a WD 2006/ 018628
g : D DL Q032 Benxidh rmethy 4 Vi d daRBoxs

( T'ﬂl:he]tbbl(’)wﬂlg%mbo clﬁﬂall}fpuﬁ iZsahie ﬁlﬁimelr g+)2(3 3P1-(5-benzyl-3-

3218 - 3H), 63 (b, 2H)., 2.80 (s,. 3)-%, 3. 05 ](b, H), )
meth :‘i:rex‘f(-fhﬁ-élly drozisaiaze]of Syl | pysing dine 4ryD-prepyil-6i-methyébenzoyl)-amino}-
propyg‘}arb%ni%%tiﬁ t_ng-leEll egt'éi])c (r?e%@\ﬂzirﬁoéh}rgl ﬁﬁﬂicgﬁm&%m%y]resulted in 99%

"Chiral purification o
purity\of the (H)-eBanizorher3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of

MetéP%y roamare g Name. pr opyEolumy 3.{iSebysngpy | ani |3 Fueptipyper | SM

# 4-mgthyl -benzam de Th | ow nd s
chirlally purified in sgr rmnne?gaﬂg)%?%ﬂ Ftention time

22 (3-[|[(®) (Bi(v€8BHnzd-30 | Chiralpak | 70% hexanes 12.1 min Method
nmet Ryl - 4- oxo- 4, 5- di hydr o-i sot hi ngl o[ 5, 4-d]|pyri m dui - 6
-y )|-BFBEYA P-4 et hyl|-BRnzoy! )} 388 no] - 21

pr OpydiﬂYdf@“mﬁgiCﬁolg%i-get ert-buty liSO??(%pg%Ol( metfhod 12).

Chirfal “purificati nerally fes in 99% purity

of t{hEpyrithidemént)-onmer.| Met hod CoriBéund Nang Col umm

Sol ent y(+2 En nEi onmer| SM . .
propyl}-(4-methyl- diethylamine

‘benzoyl)-aminoj-

{ propyl)-carbamic acid

tert-butyl ester

METHOD 23 and Example C-1
() N-(3-Amino-propyl)-N-[1-(5-benzyl-3 —methvl—4;oxo-4,5 -dihydro-isoxazolo[5.4-d]-
Dvrimidin-é-vl}—nronvl]-4-methvl-benzarnide hydrogen chloride

A solution of (+) (3-[[1-(5-benzyl-3-methy1-4~oxo-4,5—djhydro-isoxazolo[5 4-

d]pyrimidin-6-yI)-propyl]-(4-methyl-benzoyl)-amino}-propyl)-carbamic acid tert-butyl ester
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Type conposition retention tinme 15 (+)
N-[ 1- (5-Benzyl - 3- Chiral pak 85% hexanes 8.0 m n Mt hod
net hyl - 4- oxo-4,5- AD 15% 14 di hydro- i sopropanol

WO 2Ws0Mi6aF ol o[ 5, 4- 0.1% d] pyrimidin76-yl)- di BERGEBANASHE3207
propyl]-N-(3 isopropyl am no- propyl)-4-nethyl -
benzam de Exanple B-1 METHOD 16 15
5- But yryl anii no- - 3-net hyl -i soxazol e- 4-car boxylic acid
aniide A mxture of
5-am no- 3- net hyl -i soxazol e- 4-carboxylic acid am de (2
g, 14.18 mmol) in 10 m of _l%%it_yri c anhydri de was
stirred at 150C for 0.5--1h. "The brown sol uti on was

(metipd b B, DO+ RO 8 e MUC Dl gt B oam temperature
R it L T
under(vAacifing) Theaonebaidirechnaiae whiotide ssiovaslobidnd#iOBeld/whs 19mg (93%). miz
474 (@ﬁﬁ&b@ﬁ’(gw ﬁ%i, ?%Jé%ﬁég-%%éé ?t], Eﬁﬁ,'{.'%zd('n?jfﬁf 17 /?m, 1H),
192 G YL LI, SR BSOURECLS, A5 BAPANEGREHS g5 o i,
5.50 (bt, 165, 2K7 3 OH)AT 0N, SHR 7e24-23 5\, THG, 3H

, 3H).
irradiati on under- the tenperature of 140C for 20m n.
The resulting solution was cooled with an ice bath,

MET%@EHG pH was adjusted to 1-3 with concentrated HCI.
ushed out solid was filtered, washed with 10

N-(4—G@&Lg¥f§-H_fblth&édsc@lviazolkﬁaﬁlﬂﬁmnaiﬂwﬂ-ﬁﬁvtmﬁdai ght. The title
PR XEme Ty ECTE LI
mmolf 50" py?fffhne (%0@141,)(4’{ 0 @sov&l%xyq %hfo?i'de_(é'.g% g, 55 mmol) was added dropwise.

After the completion of the addition the reaction mixture was allowed to warm to r.t. and stirred

overnight, The TLC and the MS showed the complete disappearance of the starting material and
the reaction mixture was diluted with CHCI3 (200 mL), washed with water (200 mL), 2N HCI
(225 mL), satd. NaHCO3 (200 mL.), brine (200 mL) and dried over Na;SQy4. Concentration of the

. CHCl; layer provided the crude product which was triturated from DCM/hexanes (1/10) and

filtered off to isolate N-(4-cyano-3-methyl-isothiazol-5-y1)-3-methyl-butyramide (8.1 g, 79%) as
an off-white crystalline solid. TH'NMR (300 MHz) 5 1.04 (d, 6H), 2.18-2.32 (m, 1H), 2.46 (d, |
2H), 2.53 (s, 3H), 9.87 (bs, 1H). : -

METHOD 25

3-Methyl-5-(3-meth 1~bul
To a solution Qf_ N-(4-cyano—3 -meﬂ1y1—isothiézol—75-y1)-3—methy1—butyramjde (method 24)‘

(8 g, 35.8 mmol) in 30% aqueous NH4OH (200 mL), was added dropwise 100 mL of hydrogen

-isothiazole-4-carboxylic acid amide

peroxide at r.t. After the comﬁletion 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 (NazSOy,) .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, 6ﬁ),
2.24 (m, 1H), 2.43 (d, 2H), 2.69 (s, 3H), 5.98 (bs, 2H), 11.77 (bs, 1H).
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METHOD 18 15
5- Benzyl 3-net hyl - 6- propyl - 5H i soxazol of 5, 4-dl pyri m di
A suspensi on of
wog‘zo lﬁ& 6- propyl - 5H i soxazol o[ 5, 4- d] pyri ni diffTAR7E5/003207
(method 17) (1.698 g, 8.8 mnol), benzylbromde (1.5
g, 8.8 mmol ), potassium carbonate (2.43 g, 17.6 mol)
in 10 M DV was stirred at roomtenperature
overni ght. The m xture was diluted with water,
extracted with EtQAc (50 ml x 3), the conbi ned organic
phases were dried, concentratggl, 20 purified by flash
col um chr omat ogr aphy (el ute: hexane- EtOAc = 5:1).
METHOD &% (68% of the title conpound was obtained as
€ solid.'H NVR (DVSO-d6): 0.80 (t, 3H), 1.61 (m
6-Iso -34 -isotiBéfolo[3. 4¢@prtimidid M) one5. 35 (s, 211),

5 B ssd“(ra}%ﬂ?xm@%ﬁm 2 gl f-oatorlsangrids (method 25) (6

S 0) (0) o
SR P e -

~ pressneedeanter. Thetoidre \i:&) co@&dilzﬁlﬂ ngutrélizeél torpHl 7). The deagtioh Hikture was

i.n glacjial acetic acid

ta
extfﬂ%%% ““fh%‘f‘g’%&(?ﬁgl&g "Wrdlt the 5%’[ @Fé PHEB1 DAY WeTeswpibed orth water
(100 fn@,) 7brfﬂe (@O@Hﬂﬁ &nd Boﬂc@nﬁ&te@io gét&iﬁé @ijud@]gl%ﬁh& WBS]P Ghs further purified
nil, eq). The nixttre was stirre
by ¢ (mj@afggf) chlbrhfrtggraﬂ)gcm b@%rﬁt%cﬁﬁ hégard amélhentZQoﬂcentranon of

o EGS s D
2.2 g%%ga;&@&m&%wde@z}mmw 1. oﬁheémm&?%ﬂ?%l) 2.69 (d,

reacti on m xture, fol ovved b;§aq pot ass
2H), ¢82kwA)e. - The mixture was extracted with DCM (50 m
.x 3), the conbi ned organi c phases were washed with
wat er and dried, then concentrated to give the crude
METHODRgt which was purified by flash chronatography
(eI ut_e: hexane- Et OAc).‘ 2.5 ¢ product was furnished as
& FOLH DVING w3 Tie mames-6pe 3H), 2.18

( (g Ealﬁ%utm%ﬁff% {sg% %&eﬂ?ﬁbﬁﬁf%%@@& 45 d#zggbdm- ! othod 26)

(1.31 gos 8 mmol) in 20 mL of anhydrous DMF was added 1.38 g (10 mmol) of anhydrous

5-B | - | - 4 di hyd | o[ 5,
KyCOy félﬁ)%q enzy 1*9]11)1 ep(}i o o?) a_pgl he rggybgse?‘égsf %}5%[:1@’[ T00m
tempé‘&t'uf% &%Hl%ﬁufﬂé TEBLH rtheTl%a 0?1"&55&5}%' ﬁ&gﬁ{ the ComE)oEit ?.@apfearance of

benzyl 1=br ono- pr opy - 3-net hy I.soxa .
the SM} bhe Iﬁ&pmmﬁ&tmnewa(s qmumidnm%e-(:ﬁd&eger aﬁd%&rmmd WithBICAc (3X100
mL). ﬁlﬁé gosnslf)mggi e snveet:rg v&azhed W water%lOO mL), brine (100 mL), dried (Na;SO,)

and concentrated. The TLC and the "H NMR showed the presence of two products & alkylated as

well as O-alkylated products ina ratio of 7:3. The products were separated by column (silica gel,
116 g} chromatography using 10% EtOAc in hexanes. S—Benzyl-6—isoButyI—3—methyl-5H~
isothiazolo[5,4-d]pyrimidin-4-one was isolated as white crysfa.ﬂine solid (1.3 g, 70%). miz 314
(MH"), 'H NMR (300 MHz) 5 0.94 (d 6H), 2.23-2. 37 (m, 1H), 2.64 (4, 2I1), 2.82 (s 3H), 5.38

. (s, 2H), 7.10-7.38 (m, 5H).
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20

nmmol) in acetonitrile (100 M) was added
tert but yl - N- (3-am nopropyl ) -carbannate (1.345 g, 7.73
% The m xture was stirred at 100C overni ght.
WO@@E"@ 86280 m) was added to the mixture, 15 WACEGBRRN5003207
extracted wth EtCAc (3 x 50 m). The conbi ned organic
phases were washed with brine (10 nm), dried,
concentrated to obtain the crude title am ne which was
purified by flash chromatography colum (elute: EtOAc
-hexane = 1-4 - 1-1) to give 2.6 g (74% of product as
V\,hlte solid. 1H NMR (DM5O-dg)g 0.85 (t, 3H), 1.32 (m
1.41 (s, 91-1), 1.58 (m 1H) 1.65 (m 111),

Meth2a097L 2,40 (m 1H), 2.60 (s, 311), 2.81 (m
——%ﬂé——é—zg(m 1H), 3.75 (m 1H), 5 42 (d, 20 1H), 5.63
J( gl‘ he ff(llldvnn@ cd@pbiltds wWdr synfhedbred 248orliifg t8 WethodVEAHOD 21

Metths#Beﬁggzﬂpan&ﬂam 4 0X0- 4, 5 d| li ydoozi soxakikybating agent

- e-ewi|

27a FTEFh; gﬁ%ﬁk@@ ?e%afif)nﬁmbll‘&iﬁrwe%&kb A4 aci |dft-fluorobenzyl bromide
tert- bSitI-B{% tﬁ%ﬁcﬁé%@dﬁgﬁﬁﬁ&ﬁh‘ Lopof

{3-1i enzyl 4- 0x0-4,5-drhydr o-li soxazol o[ 5

27b, 4- S] p&—(?znﬁiburb:mlb&azyil)w-imbm}y%gnztg})aﬂ-( iBSIDyI }- (?aleggx@benzly)l bromide
aci ut y o) Mo
in qcﬁi'(lif’ﬂﬁﬁo ‘518 Yokt hy ?Méﬁgoyl chl ori de

c4aony, 0. 297 IIIIUI) fortowed Dy tTTethytramme (60110,
0.594 mmol ). The. m xture was stirred at room
_PE_@ @8ature for |hr. Then diluted with DCM washed

The aqrganic,
ne : methyl-5HAso! gﬁé@ﬁ{i%ﬁ@ Timigin-4-one

C l.as A

( 21;5 da\exsé’ ﬁ%don%%mo yit oLy 005;i SR O AR in-4-one
(methoth @¥p(e) gtde?2 frumad) smi sodlum acetate (2 g) in acetic acid (10 mb)at 100 °C, a
solutxé 2% {he bg‘osmljﬂg ?12 gﬁ g, g 1% f uf' acdi2 acid5 (1 8 Ir&)sd‘{ra% ald%log gro%lvgle overa

penodid:m nfuBdsNTRe dehdtidt @BMhk viA-siBEh m&@ﬁ%}ﬂa}mé M B B and cooled
carbanmic acid tert-butyl ester (76%
and ﬂyuﬁl@iei@@t éo‘%iﬁtpé@@|mamemmm8(sbgwew§1@ com:@m: disappearance of the

SM a@@% ?l@ pri(%}cz l]ilkgrxzacgﬁ]o}l)%;mg' g\mi &n'\l(‘tre& %tit?gbwe w%g’tgxggrtd ex'fpabted with
EtOABK) X 60 1oB) 613‘.1 th8 Id}ganﬂ: layerd® \A(ems ccgg&me&aﬁﬂwémgd g%ﬂa)( ;g}f) ofiim -
iosulibf s6Hito (60 S8 {Witet BHOP MR P49 Tt i ey Baim
Concésflftrgﬁﬁﬂ of e L)Lélamc(l Qeﬂg&y h%.ch %@W lg- A ~ R fRio- -methyl-propyl)-3-methyl-

d
5H-isot}wpn%fﬁr &dlﬂ;yg;;ﬁ;l—fi}m@ﬂ 61 g@%} dsyWhibengsiyllihe aotic @&/d B92, 394
) i d tert-but t The. f ol
o SEECARTIRTY hoe S fid o e R - zrifna%fnag 283y, 38D, 4.42
(d, 159326 &1, (e b2 Yd 13, 7. 12-7.42 (m, SH). -

Methods 28a-b

The followihg compounds were synthesized according to Method 28:

Method # | Compound Name ' m/z | SM

28a 6-(1-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl- | 410, 412 | Method
5H-isothiazolo[5,4-d]pyrimidin-4-one , (MH") | 27a
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met hyl - 4- oxo- 4, 5-di hydro-i sot hiazol o

[5,4-d] pyrimdin-6-yl)-propyl]-(4-nethyl-benzoyl)-amn

%- dor@}oﬁpyl )-carbamic acid tert-butyl ester (nethod
WO2596/018¢28r al purification generally resulted P§THEB2005/003207

purity of the (+) enantioner. Method Conpound Nane

Col um Sol vent (+) Enantionmer SM # Type conposition -

retention time 22 (+) (3-[[1-(5-Benzyl-3- Chiral pak

70% hexanes 12.1 min Method nethyl-4-o0x0-4,5- AD 30%

21 di hydro-isoxazol o[ 5, 4- isopropanol

d] pyri mdin-6-yl)- 0.1% propy4]-(4-nethyl-

di et hyI arri ne benzoyl)-am no] propyl)-carbanic acid
atar 10 NCTLICO 292 o0 Exam,:l e C.1 (+
L} T T A —2 L= -3 Ay

Meﬂf"@? Aﬁ;‘ﬁﬁp wlIlijay{?‘?lel\ll-v[ 1- EJ; E;nzyl 3- net hyl - 4- oxo{ #/z SM

Sbgy?: nm\ ?Q'I%’% ° %?‘”’?ﬁ Hr(-)éjﬁr%lség HAC G RFA R ety o gafh 412 | Method

chl or i| d&l- Aommzutd[gn-d;ﬁyrﬁmadm-zt-one ( 27b
{3 li-(5-henzyl -3-pethyl -4-oxa-4 _5-di hydro-i soxazol o
5,4 20

MEﬂ]I 441 di n-6-yl)-propyl]-(4-nethyl-benzoyl).-am noj - pr
—o'p%—car banuc acid tert-butyl ester WO 2006/ 018628
6- (1~R@iﬂo®ﬂﬁﬂﬁﬂ@ﬁﬁ£@% bebA1-GrmEhods A33othid2iBrs AdR B 4-one

I n_di oxane was stirred at tToom

|
%F%Hlﬁ%ef? BF‘HZﬂnﬁ ( 1ﬂhﬁ@mgcﬂ-V@ﬂwlmy&r%mewédﬁafsﬁﬂawoio[5 4-

d]Pyﬂlﬁ-gigl? wome Smreﬁl%s['l%? g%\?%és g% g‘%ﬂg% DOI\?}\-‘ 35(51 gtg_s sodium azide

(0.65vg 4 0 aichal) med addédednd thﬁﬁmﬂtﬁmgwas(ﬂﬁiﬂéﬂ at fdoZn teﬁﬁ)@rz(nﬁﬁd fb:r Hhour. The
TLC g&l 0 100C, O-d6): 0.68 (t, 3H),

P l%\/[—péovpﬁi ﬂlfqu)mpéetq FopReangs Qfﬂ)he s’girthg Iqrﬁpnqq.DT e reactxon mixture
was 1:2>u3e91 1(1ﬁ) 1c§ water %3 (ﬁ)]miﬁbnc?@hac%d%ﬂg OAS%(ES% 1 Pg r‘l%@k organic layer

11-1 5.50
was Wa ad (N@h WEQEH)(J 00 n2A; Btirgs( 1 06mIDtdnd dvied BNEQy). Hdncentration of the

OTga% FX“’@‘SW&% e Prrdutt s vas ey feddyralvpr ($licagodhi
chrorfi€tography using 30% EtOAc in hexanes as eluent to isolate 6- (1-azido-2-methyl-propyl)-5-
benzyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (0.506 g, 94%) as a low meltirig solid.
miz 355 (1\de, '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, II-i), 5.05(d, 1H),5.78 (4, -lH), 7.12—7'.40 (m, SH).

Methods 29a-b -

The following compounds were synthesized according to Method 29:

| Method # | Compound Name ' m/z - | SM
29a 6—(1,—Azido-2~methyl-prop3‘fl)-5-(4—ﬂuoro-benzy1)-3 ~methyl- 373 Method

. SH-isothiazolo[5,4-d]pyrimidin-4-one (MH") | 28a
29b 6-(1-Azido-2-methyl-propyl)-5-(3-fluoro-benzyl)-3-methyl- 373 Method

5H-isothiazolo[5,4-d]pyrimidin-4-one | (MHD | 28b
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25

10 To a solution of
5-am no- 3- net hyl i sot hi azol e-4-carbonitrile (nmethod 4)
(6.38 g, 45.9 mmol) in pyridine (20 nmL.) at 0 C,
WORMe{Pa%628 y| chl oride (6.65 g, 55 mmol) was adH#€W/GB2005/603207
dropwi se. After the conpletion of the addition the
reaction mxture was allowed to warmto r.t. and
stirred overnight. The TLC and the MS showed the
conpl ete di sappearance of the starting material and
the reaction mxture was diluted with CHCI 3 (200 ni),
washed with water (200 nL), 2§ HCl 15 (225 n3L), satd.
NaHC03 (200 nmL), brine (200 nL) and dried over NaaS04

tration of the CHCL3 |ayer provided the crude
m@@@ﬁ@t which was triturated from DCM hexanes (1/10)
-SIb% Q‘J-ﬁ‘ﬂé& 1- 5H-1soth1azolo 5 A- d rnmdm—4 -one
4-cyano- 3- azol -5-

y
o(egsoiut n ofg%l @gdo-a-rm@hfhmhpylkSdle;alea'i-meﬂgrl-ébl-lsddudzbllo[5 4-

il 350 Bl s £ PP B 0 oo o

(20%3)3/!\@)%&1&: fedultiBd Riktukd Hyig Straed eﬂi@l h 80 bih ApRER o 15308 %he progress
xylic acid am de To a sol ution of

of thenjepetiogyiag énguquﬁu MSs itsr theolisappgaryncg-ofshesirting myaterisl the reaction

3 %a us

i yEUReS B et (b o e T VBl p A S AN g S e
provmlxﬁi@((]l ﬂiﬁmt-?-fnethyl-&fdi;@ﬂ) S-fben@@mheﬁﬂlypﬂH%othiﬁﬁoI@m AlRimidin-4-one

hlf ction mxture was stirred at 60 C _overni ght
as a thielt pil. |46 Readych was peedasSHeR R the negpIction vaﬂs@mf@@hqmﬁcanon miz
349(prH§M The reaction m xture was concentrated to 40

, and extracted with chloroform (3 x 100 nilL). The
orgam c layer was dried (Na?S04) and concentrated to

ont - .
M%—’“%a@%%l -5-(3-net hyI but yryl anuno) -i sot hi azol e- 4-

g [
CME ol Sl gind o Sty vl e | o

Mettird # 2] €an(unndifame. 69 (s 3H) 598 (bs, 2H), i M

Lloa WA 2006.. 010420 DT/ f:D’)anl 003207

VI OO

302 VeTroD| 28 BT SeoRgeySP TRy - S RRP A I o, (A& | Method
pyrimg
3-Meth 51@5150(&%%‘%? Sﬁi dB}y{I\I/I}le/llnam no) -i sot hi azol e- 4- 0%9 29a

30b xyl i ¢ pGi(HAaninoe- mamyhprprB)S (Bflugro-RhzyBlhethpls | 367 Method
suspendgﬁ %qr#lla? [rgL 30% NH3 and then was heat ed to, '
140 C foit-isgthipzplalost-gloyaandia-4-ga&t or . The mi xtur e GAE") | 29b
coolred and neutratt zed—to pH 7. The TEactTom nrxture :

was extracted with EtQAc (3 x 100 nl) and the
METH@IBhed organic |ayers were washed wi th water

{3-[1-(5-Benzyl-3-methyl-4-0x0-4.5-dilydro-isothiazolo[5.4-d] Dvrinﬁdjn-6—vl)-2-meﬂwl.- |

propylamino]-propyl}-carbamic 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~propy1)-carbémic acid tert-butyl ester (1.2 eq) and the reaction mixture was stirred at
r.t. fqr 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 .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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(100 mL), brine (100 nL) and concentrated to get the
crude product which was further purified by colum
(si)] gel ) chromat ography usi ng 30% Et OAc i n_hexanes
Woa@b@lﬁgzﬁt. Concentration of the pure productPCT/GB2005/003207
fracti ons provided
6-1 sobutyl - 3-net hyl - 5H-1 sot hi azol o[ 5, 4-d] pyrim di n-4-0
ne 10 (2.2 g, 38% as an off-white powder. 'H NWR (300
MHz) S 1.05 (d, 6H), 2.32 (m IH, 2.69 (d, 2H), 2.82
(s, 3H. METHOD 27
5- Benzyl - 6-1 sobut yl - 3- net hyl = #=1 sot hi azol of 5
4-d] pyri m di n-4-one 15 To a sol ution of .
and e : - bl ULk = it flichede
Sy o3 R o IRl LD Lyt O Al s a6
(MHahhydr ous DVF was added 1.38 g (10 nmol ) of anhydrous
K2C03 foll owed by benzyl bromde (1.18 g, 6.9 nmol)
and the m xture was stirred at room tenperature
MetRY®I1aght . The TLC of the reaction m xture showed the
corrgl ete di sappearance of the SM The reaction
m Xewfodlowing gooupoadds wers syothesiediacuatding anblethotiridct ed

Me@@%ﬁ@‘%"%ﬁg?mﬂoo ml), brine (100 ni), dried|mz |SM

4 4

(NaZSPR 1 380 GR6! =g- T C g tre——H—NivA

Slashowec)%% ﬁé%ggésencg%[gwlﬁo Hﬁ)?ltgﬁtﬁ? %ﬁ El\tl’gall?lkﬁrgt ed ag % Meﬂ_md
wel | assoiadckollat-@byprmdding-gl]i2amethy BpicpyRinido 3.  THEMH" | 30a
produgt s re separat.ed % g)%l um (silica gel, 116 g)
chr o PEFY TPaRLE 351108 RPHBEEET n hexanes.

5 BeNZ YA S TESORRTY] ﬁ% VAR .
311:.i so:e Ei Egj‘{éfgfgﬁw (ﬁf %i/b‘rél '%‘?ﬁ}i{ﬁ;ﬁ%m&%éﬁr%}’%r{’ ed as >04 _Meth"d
o et o i e S T
1' H 1 1 . - . m
IH), :EPB%’YBECF&%W?&? é?ﬁibé‘Fy?ﬁ T 538 (s, 2H),

a-O-O--C)

(31T IO T R S S R oA R OO 002 (72 | Wiethod

-66- Methods 27a-b The follow'n nmp
synth %ﬁﬁmemzéme@vbi%gletml-wmm&dmﬁa}—ethﬂ} ratba#ti€onpo i) | 30

Nane
5- (4-

ALKyl at | 27
st uRL oMt 67 cobut y1 - 3-met nyl - 332

4-1 1 uorobenzyl brom de
5H-i sot hi azol o[ 5, 4-d] pyri m di n-4-one (IVH )-27b

dlpyrimidin-4-one

To a solution of‘(?’-(l—anﬁpo-Z-mcthyl-propyl)-S-benzy1-3-—methyl—SH—isothiazoIo. [5,4-
‘d]pyrimidin-ﬁl—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 (3x60
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 (MHY); "H-NMR (300 MHz)
3 0.88 (d, 3H); 0.96 (4, 3H), 1.54-1.62 (m, 2H), 1.86-2.05 (m, 2H), 2.18 (bs, 1H), 2.38-2.46 (m,
1H), 2.84 (s, 3H), 3.57 (d, 1H), 3.74-3.94 (m, 4H), 4.78 (t, 1H), 4.99 (d, 1H), 5.85 (d, 1H), 7.15-
7.38 (m, 5H). '
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5
5- Benzyl - 6- ( 1- br ono- 2- net hyl - propel ) - 3-net hyl -5Hi sot h
i azol o[ 5 4-dl pyrimdin-4-one To a sol ution of

WO 200881359 - 6- i sobut yl - 3- met hyl - 5H-i sot hi azol o] BCHGERARH003207
m di n-4-one (nethod 27) (1.3 g, 4.2 mmol ) and sodi um
acetate (2 g) in acetic acid (10 nL) at 100 C, a
solution of the bromne (1.32 g, 8.4 mml) in acetic
acid (10 nL) was added dropwi se over a period of 20
m nutes. The reaction mxture was stirred at that
tenperature for 30 mn and cogl ed 10 and the TLC
(el uent 10% Et OAc i n hexanes) "and M5 showed t he

MET l,et e di sappearance of the SMand only the

t. The reaction mxture was poured into ice

( ﬁ(é)’a?rﬁrri&} 3.Ihep9r§3? & g{ (é\%enzyl B-mfc:@?lcg %t}((r) %ftg 8111y81]'c -1sot%1azolo[5 4-
d]pyrﬁmhﬁp@ —ﬁm@ﬂxyb?ﬁﬁd&mﬁﬁ] Bﬁdpyﬂtmin)uc%cﬂﬁteﬁlﬂutﬂ %%er gnethod 3D in

H-|soh|azolo d] pyrim di n-4-one (
yrldmﬁ i(1&mE) gentala aohéloschfu pﬁ@mﬂs@md@%m@ gmv\)‘nmomn\meM (10'mL)

was aEig’ dO%%g’PsE g%agth(. gengiil_Bg S ﬁtzf%n v%/%%s(n(%ﬁeﬁ)fajf i)fgb; (iﬁys ﬁe Jieaactmn mixture
was dfufd with DCM) (1001 washdd Gith wirlkr (2V2110O @iﬂgﬁn@( 1@@ miNeand dried

foll owm ng conmpounds were synthesi zed according t
(N 3231@4 hsencegtratign ¢ighe #rge@wd@m@rmﬁ@i e £rgiv prodt which was purified by

colunkpl ((s‘}lﬁi g&%ﬂ%g %awp u[s?Ing ia 3(?% E&Oﬁﬁ\lc%g gxak}l%g] 53’ elzlent- gr%duct isolated

Waso@l%Ggs 5,4-d] pyri mdin-4-one (MH) 27a WO
' 2006/ 018628 PCT/ GB2005/ 003207 -67 Met hod # Compound
Nane mz SM 28b
B ono- 2- et hyl - propyl) 5- (3-fluoro-benzyl)-3-netl
Methfi 2 0, 412 Met hod
5Hhe satdving obrap&undts dlapy ﬁyxmndiiz&d 4eanding Mriv)etiZots3: METHCD

t h\/l =L nn\/l \ -5.-he

[ Metheds# ﬁwpom Negehi azol o[ 5 4- dl pyl imwedi -SMone Tohcylating agent

33 5 berl A LoD e SRR B 5y | $23- el Mg hod s y-beneoy]
[ I >£ar44 e mpl) 28)14(0. 6 ;
1755 [ S.dﬁl”ﬁﬁﬁf‘é’tfgﬁ?l%vﬁ (20 1] VRN oes; g dHloride

(0. 65 P}’mﬂldﬂﬁtréml Q\a@etbﬂdé'ﬁpjdﬂ'ld‘*t h¢ nmixture was

The. o SRR SRR Sppebr ance [of the |

start |dagaahﬁoa¢1decrt-‘6h@1 egaction mxture

33b | {3-[{1-[5-(3-Fluoro-benzyl)-3-methyl-4- | 622 Method | 4-methyl-benzoyl
ox0-4,5-dihydro-isothiazolo[5,4- - (MHY | 31b chloride
d]pyrimidin-6-y1)-2-methyl-propyl}-(4- ' '
methyl-benzoyl)-amino}-propyl} -

carbamic acid tert-butyl ester




was poured into ice”\-/\é.tﬂér (300 nm.) and extract ed vvith,'
Et QAc (3 X 100 nL). The organic layer was washed with

00 nm), brine (100 nL) and dried (Na
WO@&@%% ation of the 10 organic |ayer provi dé’@Tt’%FéZOOS/OO”O"

crude product which was purified by colum (silica
gel) chromat ography using 30% Et QAc i n hexanes as
eluent to isolate 6-(1-azido-2-nethyl-propyl)-5-
benzyl - 3- net hyl - SHi sot hi azol o[ 5, 4-d] pyri m di n-4-one
(0.506 g, 94% as a low nelting solid. nfz 355
(MH+),"H NWR (300 MHz) 5 0.5774d, 3H), 1.07 (d, 3H),
2.50-2.74 (m 1H), 2.98 (s, 3H), 371(d 1H), 5.05

iy Wl—ru e m, ool frere)
Megg%d-#'l% POROWRY compounds vverek@ hegiz€d \A"ylat‘“ga"e“t

33accor di pg1-¢5HRhBAC- Al MRLRed ¥ CONBo§ T WBE U { 43MLihyl-benzoyl
6- (1- Azdihaﬂ:g—i&%lﬁhmloﬁc%fj}plyjmﬁdi@%—f | U@VIBE peridyl ) - 31 eRlokide
{ll\/l—r ;37%%/5} h L p?c%;'rlf?ﬁf %Z?l o[ 5, 4-d] pyri m di n- 4- one
6- (1- Az - &veinayd B fl uoro-bgnzyl)-3{neth
yl - 3713 dl\/;gel{y%)od 5 eﬁ?glhl gailglﬁoffcgd 4-d] pyri ndi n-4-one _
(MY Z8¢r-Wgybesier 018628 PCT/ GB2005/ P03207 | - 68- METHOD

33(%5)( 1- A6 S '%W)}T}’W%& P28 %enzy| 6% med AYFthed; | ddwpmo-benzoyl

i azol cfcﬂly@r@i-ﬁﬁéﬂﬁaﬁlcqlsm-&]pf’ﬂﬁud R Sphkag i on 39k chloride
6- (1-azi do nmet h I-ﬁ E benzy] - 3- neg hyl - 5H soth
i azol gp'b) -?zrmeét}%mrml wmnhen(znblﬁhoavfﬂé) (0.5 g,|1.41

nmol ) ?%9 ed| 5% Pd[C 5 (20% by
wt.) ar?gn@e reg I'ng mxture s gtirred at. r.tf in

an at restphere of H2 and the progress of fhe reaction
was—rgRtored—by MS— After the disappearance of t

33egtart | r{ﬁ [Fat3eBraay  Bresthabt-oxert.5m xk et V\TMéthd)d _ergdluoro—al-
Cr oudlyigeld.kuaBineshegh b idh B OB F SR 21 PR bezoy)

the.fifltrate provi

6-(1- 1M)r1bmzthrtb4pmpylb¢oeﬁwrb45mbﬁwkyl - 3- et hyl - 5H-| gobdide

i azol ¢ ] one as aifhick ¢il. The

pr odU(ED é’BLFE%IH glgrggﬂc‘l‘?fl?&}‘imfﬁ%ldnext reaction with out
furt hekerphiityf dsgat i on. ns/ z 10 349 |(MH+). | Met hods
30a-b{The follow ng conpounds were Isynt hesi zed

33faccor di{glit G-Retzybd-B8@hyl-4-ox0-4,5- | 622 Method | 3-fluoro-4-
dihydro-isothiazolo[5,4-d]pyrimidin-6- | (MH") | 31 methyl-benzoyl
yl)—_Z-methyl—propjl]—(?:—ﬂuoro—4-methylu . chloride

benzoyl)-amino}-propyl}-carbamic acid

. tert-butyl ester .
33g { 3~[[1—(5-Benzyl—S—methyI~4-oxo—4,5~ 668, Method 4,—bromo-benzojl

dihydro-isothiazolo{5,4-d]pyrimidin-6- 670 " |31 chloride
yD-2-methyl-propyl]}-(4-bromo-benzoyl)- | (MH") o
amino]-propyl}-carbamic acid tert-butyl

ester

METHODS 34a-g

The following compounds were chii'ally purified in same manner as (+) (3-[[1-(5 -beﬁzyl-

3-methyl-4-0x0-4,5-dihydro-isothiazolo [5,4-d]pyrimidin-6-y1)-propyi]-(4-methyl-benzoyl)-




Met hod # Conpound Nanme mlz SM 30a
6- ( 1- Am no- 2- net hyl - propyl ) - 5- (4-f | uor o- benzyl)
3-met hyl - 367 Met hod

WO ZM6{08%62hi azol o[ 5, 4-d] pyri mi di n-4-one (M) 29BCBEIB2005/003207
6- (17Am no- 2- net hyl - propyl ) - 5- (3-f 1l uor o- benzyl ) -3-neth
yl - 367 Method 5H i sothiazolo[5, 4-d]pyrimdin-4-one
(M+H) 29b 15 METHOD 31 341- (5-Benzyl- 3- net hyl - 4- oxo- 4
5-di hydro-isotluazol orS 4-d] pyri mdin-6-yl)-2-methyl -
propyl am nol - propyl | -carbam c acid tert-butyl ester To
a solution of -72 .
6- (1- am no- 2- et hyl - propyl ) - 5- benzyl - 3- nethyI-SH-isotI

eoinfP8p 90 Re i B 1o UL & R 2 e P enprtly resuled
in 998/ purBy ok thefi-ppyin}iom@r. bami ¢ acid tert-butyl ester (1.2
ald. the reaction. nmixture was stirred at r.t. for
Methofi sGemphungNegmess of| CokreadtSdventas noh(H)detitioyner | SM
M5. After the conplete d,tsa pearjance of .the|starti n?
anine, a catal ytic anmoun ac gt SOmBSitipny g sred %‘é‘b}’ e

34athe FeSI[ON[s-1AFTRMET PYLEagTash] AEELx Y PR O 0% g
- (1.2 eq) and the reactijon mXxturle was stirrpd at r.t. -
over egm’l)-?*Aﬂ@TéVl- HowocompDet i on {df5% he reaction (M), 33a
t he rfgﬁtlg{lﬁmxture s filterqgd andthie 26 residue
was d§%9th DoM and the fil t|rSPEORRS! walshed wit h
wat erisqthld@olnfy 4- brine (j100 nl) W9 2Q06/ 0186R28
PCT/|GB2005/ 003207 - 69 |and concentrated to get the
cr udelipyimiden-6uni-éh vva used as |glighyltmine hie next
r eagt 48¢ i ). Methagds 3la-c 5 [The
follégﬁﬁ%l@bhﬁgﬁﬁds werle synt hegi zed according to
thhaﬂetBﬁl-beMEbﬁ@dnﬁhd]bn'pound Nafe mz SM 3la
(3-{|1-[ 5-(4- Fl uoro-benayl ) - 3- nethyl - 4- oxo- 4, 5- di hydr o-
504 |WBeHA&rcarbamic acid ‘
isotn&@%gg@géeﬂ d] pyri m di n-6-yl[] - 2- net hyl -jpr opyl am no
1o ( propyl)-cdrbanmic agid tert-butlyl ester
34b31b | (+) {3-[{1-[5-(3-Fluoro- Chiralpak | 85% hexanes | 8.0 min Method

5(58),{ lj\s’@{‘ﬁ' gg H@tﬁﬁrfog&nz%h 3-meg hyl - 4- oxo- 4, 5-di hydro- 3b
i 2
| sotihy azpkefe. 4-d] pyri i di n- 6- y#s—(’gfdﬁh yI -lor opy! ani no
Cl er

W

) - (NHP Ob propyl)-garbamc -butyl ester
) isothiazolo(5,4- _ 0.1% .
d]pyrimidin-6-y1]-2- diethylamine

methyl-propyl}-(4-
methyl-benzoyl)-amino]-
propyl}-carbamic acid

 tert-butyl ester




3lc

{2-]1-(5-Benzyl

- 3- et hyl

(;5 4- 472 Met hod
WORORS/MIBA38di n- 6- yI ) - 2- met hyl - propy! ani no] - et hy IBCTEGB3985903207

c (MN 30 acid tert-butyl
-6-fl-(2-Fl 31di oxol an- 2-yl
| - propyl | - 3- net hyl

5-Benzvl

ester

-5H i sot hi azol

METHCOD 32

o[5 4-

dl pyrim din-4-one 10 To a sol ution of

6-(1-

am no- 2- net hyl - propyl ) - 5- be

nzyl

- 3- et hy!

- 4- 0x0- 4, 5-di hydr o-i sot hi azol o

- et hyl am no) - 2- net hy

-5H-i soth

i azol o[ 5, 4- d] pyri mi di n-4-one7foethod 30) (1.6 g, 4.88

nmol )

in anhydrous DMF (20 L),

2- (2-brono-

# h. T
and

il

eh}'peg'ﬁ‘?lh?ﬁ("ql et Jg%?u om

t'1’ng sol ut S h

e reaction m xture §eCOO|
xtracted with Et QA (3 X 60

d
it

elconb

alal o ol

eg?ié(&“ i 70| (D Engutiomer

Yedehii¥R tigte

i ned

SM

34cOr ga
to pro
as su

"H NH\/Eihﬁra@OlsMIEa)zoloﬁjﬁ)— 88 (d, 3H)

1.54
23. 8¢
3. 74¢
(d,

PCT/
{3-1
5-di
prop
acid

W0 @xil4rBenwdr®e df Chitalphla?
hpﬁ4ﬂﬂ§‘ﬁ ude 15 oduct
t

reagtion. n7

162 2 . 86[ 2. 05
éflpxarr(lé?p 6-@)1?) B4 (s, (rSnI-
7B (t, 1
| e%%g’ﬁgé’yﬂj%sm 5H) . (V\D 250
Cﬁﬂﬂ@%&%?DYammé’p METHOD 3

Benzyl - 3- net hyl - 4- oxo-
h%ﬂg -Gegbhp a5idItet5| 4- d] pyri

bt drdyet hyl - benzoy! ) - ami ng
teft-butyl ester Tp _a sol ut

SEBP% haxahes 0
whi ¢
462429 (NI

508l
2.18
0.1

57 gd
6916%%5§né

4
m di n-6-vl)
] propel }
ion of the

n@enhimt ed
h was used
_f');

BH)
1H),

bs,
1H),
IH), 5.85

- 2- et hyl -
L car bam c
Crude

Method
33¢

34d( 3-

~d] py
ic a
m.)
(0.6
and

© days|
m.)
dri ed
pr ovij
colu
in h

5
- RaE-A-0vh 3 2- et PP- propy
C&ﬂy&r@ﬁﬁotﬁi&&%[ﬁ@t er (method
t., a solution of thep-
1@]pgnma1d1m6eﬂfl)-2r n DAM (10 ml)
t sul t sol utfi on was S
Eﬁ%¥FPé§¥]qgn mxtjure was

\Aa:sb@cbam@)h)

(Na2804) Concentration ¢
j Byl }opebantic add ﬁﬁbJuct whi ch

MufiSdskd-ca gel ) chriomat ogr ag
exahes as el uent. Hroduct i9g

[ 1) F2H Ry Betzyiet hy| Chirdpss 4,
5, 4}

S (2" X 100 L),

B hbyeheo-
I%ﬁ%no]-pro

t g%%’%}@% i

0.Y%s added

f the organ
was purifi

ol ated was

$0thinazol o

pyl }--car bam
ridine (10
pri de

dr opw se
t. for 2

ti.rred at rit. ‘
041‘?‘5}’ th DCM (100
brine (100 nL) and

c layer

ed by 10
hy using 20+ 30% Et OAc

0.276 g.

Method
33d

34ern/ z

‘| amino]-ethyl}-carbamic

©042({N-)5-Bdetyhads |38@ralpak
. métliyl—4—c;xo-4,5— AD
dihydro-isothiazolof54-
‘dipyrimidin-6-y1)-2-
methyl-propyl]-(3-fluoro-
4-methyl-benzoyl)-

acid tert-buty] ester

75% hexanes
25%
isopropanol
0.1%

diethylamine

6.3 min

Method
33e
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The foll ow ng conpounds were synthesized according to
Met hod 33: Method # Conpound Nanme m z SM Acyl ati ng
agent 33a {3-[{1-[5-(4-Fluoro-benzyl)-3-nethyl-4- 622
WO R6/8%23 - net hyl - benzoyl PCT/GB2005/003207
0X0- 4, 5-di hydr o-i sot hi azol o[ 5, 4- (MN 31a chloride
d]pyrinidin-6-y|]-2-nethy|-propyl}-(4-
nmet hyl - benzoyl ) - am no] - propyl }- - carbam c acid
tert-butyl ester 33b
{3-[{1-[5-(3-Fluoro-benzyl)-3-nethyl -4- 622 Met hod
4-met hyl - benzoyl  oxo- 4, 5- di_hydr o-i sot hi azol o[ 5, 4-
(MH) 31b chlorlde d]pyr|n1d|n 6 yI] 2- met hyl - propyl }

A TRt S P I P v Bk-adon carrhanm

LILJ L II I U 1 / QAT n P'I U T T
Methpd (| Gom ?P“’é‘ﬁ‘@i‘n% O uBo g | Moy 8000 |03 Apantorer | SM
4 Method # Conpound Nane M Ady, [ Rg:.age
{2-[[1-(5-Benzyl - 3- rrethnfryzp4 0XO- fo@fﬂoggwﬁ%%%gﬁ?&nme
34f 4- met(ry 3 bARZOBENnzyl-3- | Chiralpak | 80% hexanes | 8.6 min Method
di hyidr o-1 sot hi azol o[ 5, 4-d pyrlmdln 6- (M)} 31c

chl drngfeyl-4roxe-d.3ret hyl -|phlBpyl | -{@@%et hyl 33f
benz I yi_} -{car bam c -butyl ester
33d ?%i"fﬁ( enzﬂ/gr‘! 3-{met hyl - 4- 2%3?98%-8%54, Met hod
4- briatipyroeiiioglyl)-2- 0.1%
di hydro i _sot hi | o[ 5, 4-d]pyrimd|n - 656 [31c
chl gr Yl'Rnyl’lﬁigf‘ Jdpropyl ] - (Aiskgasinsenzoy! ) -

( MH))4.- a@g]jenz%& yl}- Ccll‘ bam c au d tert-butjyyl ester
33e [{2-[[ 1- (5-Benzyl - 3-|net hyl - 4{0x0-4, 5- 608 Met hod

3-fl lmme]éfprogylhymhmusqt hi azol o[|5, 4-d] pyri ndi n- 6-
(MHy benzgyl
yl)- z"“"r?’ét?ﬁ;hngﬂr%‘ﬁ Y171-(3-f1uoro-4-nethyl - chioride

34g benzqy) 3 AMBBeriNY] | | BLRAIKC |R0bPhexanes | 7.0 min Methiod
methyl-4-oxo0-4,5- AD 20% , | 33g
dihydro-isothiazolo[5,4- isopropanol
d]pyrimidin-6-yl)-2- 0.1%
methyl-propyl]-(4- ' diethylamine

-| bromo-benzoyl)-amino]-
propyl}-carbamic acid

tert-butyl ester

Chiral purification generally resulted in 99% purity of the (+) enantiomer.

METHOD 35
N-(3- Ammo propyh-N-[1-(5-benzyl-3-methyl-4-0x0-4.5- dlhydro—lsothlazoloﬁ 4-dlpyrimidin-6-

yD-2-methyl-propyl]-4- meﬂwl—benzannde hvdrocren chloride

{3-[[1-(5-Benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-d Jpyrimidin-6-y1)-2-
methyl-propyl]-(4-methyl-benzoyl)-amino]-propyl} -carbamic acid tert-butyl ester (method 33)
(0.245g, 0.40 mmol) was dissolved in 4M HCl in 1,4-dioxane and the mixture was stirred at r.t. _
. for 20 min and the TLC showed the complete disappearance of the starting material. The reaction
mixture was concentrated in a rotary evaporator and the residue was triturated with ether. The
precipitated product was filtered off and washed with ether and dried under vacuo to yield N-(3-

amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[ 5 ,4—d]pyri1nidii1—6-yl)¥2-



butyl ester 33f

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

uor o- 4- di hydro-i sot hi azol o[ 5, 4-d] pyri m di n- 6-
WO 2Rey/018928 ot hy| - benzoyl PCT/GB2005/003207
yl')-2-met hyl -propyl]-(3-fluoro-4-nethyl- chloride
benzoyl ) -am no] - propyl }-carbam c acid tert-butyl ester
33g {3-[[1-(5-Benzyl - 3-nethyl -4-o0xo0-4,5- 668, Method
47br ono- benzoyl
di hydr o-i sot hi-azol o[ 5, 4-d] pyri m di n-6- 670 31 chloride

-yl')-2-methyl - propyl ] - (4-bronpspenzoyl)- (M#4
am no] - propyl} car bam c acid tert-butyl ester METHODS

meth?lﬁﬁ- gﬁl qﬁrgﬁt% a.%q_c;: aEsTgﬁf F)%ﬁf%ﬁ %éz:?p;ltr(%lflgb,pwov)i %ﬂﬁte powder,

B
o B AL, U I DA SEMEE )R8 0.0

yl
3H), bzt 01@@0%0@3@01763 7.2 Fn A6](t, @E@Bﬂs;éﬂb,amﬁ@r%i’c(m 1H), 2.68 (s,

s S541: O S8 S B2 g Gl A B8 71 0

-enanti oner. Method Conpound Name Col um Sol vent (+)
- _Enantiomer SM # Type conposition retention tinme 34a -
METHODSS35a¢9) - [ 5- (4- Fl uoro- Chi ral pak 85% hexanes 7.1 nin

3. R ol TRk st 8 A0 A ethod 35
MetHhba ¥ moﬁdpbuﬁﬂmma diethylamne methyT-propyTIi{&, | sm
net hyl -benzoyl)-ani nol- propyl}-carbam c acid
35at ert - p(rt)y¥- (ésﬁtmmo-propyl)—N {1-[5-(4-fluoro-benzyl)-3-methyl- | 522 Method
4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yi}-2- methyl— MH" | 34a
propyl}- 4-methyl—benzam1de hydrogen chloride
Example D-1 '
35b . | (+) N-(3-Amino-propyl)-N-{1-[5-(3-fluoro-benzyl)-3-methyl- | 522 Method
4-oxo~4,S—dihydro-isoﬂliazolo[5,4~d]pyrimidin—6-y1]—2-methyl- (MH" | 34b
propyl}-4-methyl-benzamide hydrogen chloride
Example D-3 _
35¢ (+) N-(Z—Anﬁno-et11y1)~N-[l—(S-beﬁzyI-B-methyl—4-oxo-4,5- | 490 Method
| dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl]-4- | (ME") | 34c

methyl-benzamide hydrogen chloride . -

ter.t.-

{3-]

3-fl
O

Example D-5 |
35d (+) N-(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5- 554, Method -
dihyd,ro-iéothiazolo[5,4-d]pyrimidin-6-y1)-2—methy1~pr0pyl]-4- 556 344 p
bromo-benzamide hydrogen chloride (MH")
| Example D-4
3S5e (+) N~(2-Amino-ethyl)-N-[1-(5-benzyl-3-methyl-4-oxo- 4 s T308 et

chhydro -isothiazolo[5,4-d]pyrimidin-6 -yl)—2-methyl-propyl] 3- | (MH) | 34e
ﬂuoro-4-methyl—benza1mde hydrogen chloride
Example D-6
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34b (+) {3-[{1-[5-(3-Fluoro- Chiral pak 85%exanes 8.0
mn Method benzyl)-3-nethyl-4-o0xo- AD 15% 33b
4, 5-di hydro- isopropanol isothiazolo[5,4- 0.1%

WO aQ0sipis6as di n- 6-yl ] - 2- di et hyl ami ne net hyl - pr BEYIGB26(5H03207
met hyl - benzoyl ) -am no] - propyl }-carbam c acid
tert-butyl ester WD 2006/ 018628 PCT/ GB2005/ 003207 -73
Met hod Conpound Nanme Col um Sol vent (+) Enanti omer SM
# Type conposition retention tinme 34c (+) -
{2-[[1-(5-Benzyl -3- Chiral pak 80% hexanes 7.7 mn
Method nethyl - 4-oxo-4,5- AD £0% 33c
di hydro-i sot hi azol o[ 5, 4- i sopropanol

TR HE U~ Vi A W, 0104 vvr\fh\ll nrrmul1 (A_

o rr

Me@f"ggﬁh @mwndﬁlﬁaw benzoyl) ani no] et hyI} car barriIUZ SM

35T i 1ol DO FSTS NBY AR G oA Y Ry ok 15> 522 | Method
et hyl dﬂwwmétb@zol%fps Z&iﬂ'@ﬁ%ﬂxdu@tﬁfyb{}i"i?nétﬁﬂtﬂ}bﬁzlpho[ vt | 34f

i sopr )panol rimdin-6-
met hyl B?@p‘iflﬂ}eﬂw -bepramifly b E@l leiﬁ@ﬂﬁ) benzoyl ) - afi no] .

et hyl } pcak %97 acid tert- butyl ester

35g (+) N-(3-Amino-propyl)-N-t1 -(5-benzyl-3-methyl-4-ox0-4,5- | 568, Metﬁod
dihydro-isothiazolo[5,4-d]pyrimidin-6-y1)-2-methyl-propyl]-4- | 570 34g
bromo-benzamide hydrogen chloride (MH"
Example D-§ '

METHOD 36 and Example D-2 | ,
Chiral purification of (+) N-{(3-Amino-propy)-N-[1-(5-benzy]-3 -methyl-4-0x0-4.5-dihydro-
isothiazolo[5.4-d]pyrimidin-6-v1)-2-methyl-pronyl]-4-methyl-benzamide

The following compound was chirally purified in same manner as (+) (3-[[1-(5-benzyl-3-
methyl-4-oxo0-4,5-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 Selvent (+) 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- 10.1%
dlpyrimidin-6-yl)-2- diethylamine
methyl-propyl]-4-
methyl-benzamide
Example D-2
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34e (+) {2 [[1 (5 Benzyl 3- Chiral pak 75% hexanes 6. 3
mn Method . nethyl-4-o0xo0-4,5- AD 25% 33e

dr o-i sot hi azol o[ 5, 4- i sopropanol

WO&P@H $fdi n-6-yl)-2- 0.1% met hyl - propyl ] - ( 3PCT{H805/003207

di et hyl am ne 4-net hyl - benzoyl) am no]-et yl}-carbamc
acid tert-butyl ester WO 2006/ 018628 PCT/ GB2005/ 003207
-74 Met hod Conmpound Nanme Col unm Sol vent (+) Enanti oner
SM Type conposition retention time 34f (+)
{3-[[1-(5-Benzyl -3- Chiral pak 80% hexanes 8.6 mn
Method net hyl - 4- oxo- 4, 5- AD-20% 33f
di hydro-i sot hi azbl o[ 5, 4- i sopr opanol

ri7m'di n-6-yl)-2- 0,1% nethyl-propyl]-(3-fluoro-
MET : | am ne 4-nmethyl -benzoyl)

dohgicertsoth polsln Lone qw by S S

isotmgz d[bylL@ ﬁﬁnd:tﬂm%ﬂé (ﬁ%ﬂﬁﬂdz))(ﬁ@ 293 nRhOPWad dﬁ%lb@&%fcmomfom (70

aci tert-butyl ester Chiral purlflcatlon general ly ¢

mL) andde mee%olqrﬁfog@%pb@pmdysmropﬁethmm@n 40 PigofmdP mmol) was added
followed by the addition 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"); "H-NMR. (300 MHz)
5 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, 1), 2.88 (s,
3H), 3.38—3.52‘(111, 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, 5H), 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-4-0x0-4,5- 547 Method 4-methyl-
dihydro-isothiazolo]5,4-d]pyrimidin-6-y1)- | (MH") | 32 benzoyl.
2-methyl-propyl] ;N4(2-[1 ,3]dioxolan-2-yl- . chloride
ethyl)-4-methyl-benzamide
37b N-[1 -(5-Benzyl-S-methyl-4-pxo-4,5~ 565 Method 3 —ﬂuoro—fw'--
. dihydro—iso;thiazolo[5,4—d]pyriﬁﬁdin—6-yl)- (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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VETHOD 35

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

i hydro-isothiazol o[ 5
WO gQopopesaRt hyl - propyl |

chloride {3-[]

1- (5-Benzyl - 3- et hyl - 4- oxo- 4, 5-di | i ydro-i sot hi azol o[ 5,

4-d] pyri mdi n-6-yl)-2-

met hyl - propyl ] - (4-i net hyl - benzoyl ) - am no] - propyl }-carb

amc acid tert-butyl ester (nmethod 33) (0.245g, 0.40

nrol) was dissolved in 4M HChein 1, 4-di oxane and the

m xture was stirred at r.t. or 20 min and the TLC

M_Elmg the conpl ete di sappearance of the starting
al. The reaction 10 m'xtu_re was concentrat ed in
N-[1-&-BA-3-BMBPM-8L QY RNy 4B ssiBR 6 AT 858D -methyl-propyl]-

W th ether The precipitated product was filtered off
a0 ' wirpideand dri ed under vacuo to yield

I\H ﬁo@p]?%r@’ ‘)" I’f{?tﬂl"‘t‘gx% 4ﬁz%y%r°d§?tﬁi?1z°1ﬂso§< Slny r%mélfrh9 §p)-2-methyl-
24 -HzEl 4o - LS,
pmpygollog%%usgzs [g&%ﬂeszlgﬂésy%t)d%%)?aer-&?ﬁae Endthd37) (1.1 g 1.8 mmol) was
dissolwed imA0- L op P06 abecheadig and Sresahitive veas hehiedy 80 8C hiowct h.dBhe reaction °

| t 19 09 t
mixtoE i GaRJER TR R TR RS M B R Wy B ot g NAHCO; until
pH 8. %é}hus%b%&dj{mxt&@was laxﬂsé’ctéd &Q;h(D'(DM]@ ~1000 AL Q‘lﬂa cBbined organic

(t, 64- 2.
layers(ﬁ;rz]asnyas ed Bfg:h(bgme (m ng alg.hdl(lqd (‘1\@9&)4)5 ngce(nérath_rp-pn} thg DM layer

provn%gl) ﬁ@wﬁ&%&%&%uéeg@lﬁlﬁ%mﬁ) tlz%a\jslm%ﬁe(dgs s%'_% lifntgxe Zl\%\%tgljégctlon. m/z 567,

569 (sAT).hesi zed according to Method 35 l\/let hod # Conpound
Nane mz SM 35a
(+) N-(3- Ami no-propyl )-N-{1-[5-(4-f| uoro-benzyl) - 3- rreth

METHOD t hod
Mdl hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl ] - 2-

n&hbflloviMe)mpBaends meoqagcln}thes}znéamdrdIhg e Bfeitlhel 3ydr ogen

chl aori dao Evanaal oD 20 W

[l-(5-benzyl -3-net hyl -4-o0xo0-4, 5-d
4-dl pyrimdin-6- 5
4- et hyl - benzami de hydr BgB%B2005/003207

= .l. I

Metlequ(gomﬁﬁhégﬁaaﬁyl) N-{1-[5-(3-fl uoro-benzyl| B et §M

Oh

yi= R
38a 4- oxoﬁj [g‘-{(sjl]‘%]’ 103- fnse |4aozxc5)l %f gﬂydé? pyrim din; 95;/I ]- ZMEthOd 37a
met hyl|l 1sot(1i‘aﬂzl)ylo§4@-d]mﬂiﬁﬂﬁhl}64})@hﬁﬁi}d@&bj@$]34d e hydiByen
chl orji de  Exanpl e D-3
methyl-N- 3-oxo~propy1)-benzam1de

38b N-[{1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro- - | 521 | Method 37b
| isothiazolo[5,4-d]pyrimidin:6-yl)-2-methyl-propyl]-3- QVIHD
fluoro-4-methyl-N-(3-oxo-propyl)-benzamide h

METHOD 39

4-bromo-N-(3-dimethvlamino-propvl)-benzamide

- To a solution of N-[l-(5—ber£z§1—3-methy1-4—oxo-4,S-dihydroiisoﬂﬁaiolo [5,4-d]pyrimidin-
6-y1)-2-methyl-propyl]-4-bromo-N-(3-oxo-propyl)-benzamide (method 38) (1 g, 1.76 ramol) 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 cyanoborchydride (0.314 g, 5 mmol)

- and the mixture was stirred at room temperature for 3 h. The reaction mixture was concentrated




35c (+)

N-(2- Ami no-et hyl ) -N-[ 1- (5- benzyl - 3- et hyl - 4- oxo- 4, 5-

4 t hod

WO&%P??@{S% sot hi azol o[ 5, 4-d] pyri ni di n- 6- yl ) - 2- REHFH2PYY3207

pyl]-4- (MN 34c nethyl-benzam de hydrogen chlori de

Exanple D-5 35d (+)

N-(2- Am no-ethyl)-N[ 1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5-

554, Met hod '

di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl )-2-nethyl -pro
pyl]-4- 556 34d Dbroni o-benzewgi-de hydrogen chl ori de
(MH) Exanple D-4 35e (+)

and tﬂﬂ' %&WQ&@&WA& m%(th'f ((1 50 Hﬁszéﬁh 1 &ggﬁg I?E.We:r Faf MSffé'dsmth satd.
NaH@[szdf 60 mbd. ﬁu‘}mmgm{lﬁlaéreﬂ\]vwdsomﬂranecﬁarw the 2rudepiyducpwes purified

. u I-ben am de hydr ogen
by CO%WB@”B%&WEY éSlBa@ K@)M F/RUED DGR gns were

concen?r@te%@g% trﬁ;:li‘l Ay H(f‘ ahl?‘%s §talﬁ¥kd ﬁ%fn é}tﬁ%r/hi:xanes to g%t the product as -

5 wh1te&23’zkteﬂ/hﬂ1d1ﬂﬂﬁd Yield wa30366 g(JS%) m/z 596, 598 (MH3 'H- NMR(JOO M[—Iz) 5
iazol o[ 5, 4-d

035 Gy 0 @6&@@ (3. O B T k) £ B i - g2, 380 (s, 61D,
208 R S BT oby et T b0 PR U4 19D, 720

(d, 2Hy; 72884 Mzt 1$6D), 7.56b (d, 2H).
di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-y1)-2-net hyl -pro
pyl]-4- 570 34g brono-benzam de hydrogen chl ori de
10 METHGODS 3bxayple D8 METHOD 36 and Exanple D-2 Chiral
pur| fication of & N- ( 3- Al no- pr op
[Ilhe @@lcwng ypomBounsishwere ayrihasiztd Beehriipd to Meitlswt 39: azol o

Me‘bg’ﬂ f*(rr GPWPB“U‘TIFE‘?NHH hyl - propyl | - 4- net hy| - benzdfftde 5SM

e T S E ISR T 1T, T

5- di |} othexoefl, MMrmudm 6-yb)-2-methyl-propyl]-N-(3- | (MH")
[ 5, 4- d.l n- 6- 4- thyI benzqyl ) -amn n
o] - pr %%e @pgm%yl -4 %g%eﬂreﬂé ester (rfet hod

39b 12) - QI ak- H%&&&:!;l_ts-&?ﬂﬂ-a-&&)ﬂ%ﬁi@ﬁr&esu' ted 11 s4d70 | Method 38b
isothiazolo[5,4-dJpyrimidin-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-

15 3-methyl-4-oxo-4,5-dihydro-isothiazolo[5,4-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.

Method | Compound Name | Column | Solvent (+) Enantiomer | SM

# ‘ Type composition | retention time




purity of the (+) enantioner. Method Conpound Nane

Col um Sol vent (+) Enantioner SM # Type conposition

retention time 36 (+) N-(3-Am no- Chiral pak 70%
WORMCAR®388. 0 nin Method propyl)-N-[ 1- (5- benzPCT/GRROGH95207

35 3-nethyl - 4- oxo-4, 5- isopropanol

di hydro-i sot bi azol of 5, 4- 0.1% d]pyrimdin-6-yl)-2-

di et hyl am ne nethyl -propyl]-4 methyl -benzam de

Exanple D-2 10 WD 2006/ 018628 PCT/ GB2005/ 003207

METHCOD 37 N-[I|-(5-Benzyl - 3-net hyl - 4- oxo- 4

5-di hydr o-i sot hi azol o[ 5 -80-

-77-

4- d]pyrlrnldln 6- yI) 2 nethyl

propyII- 4-bronmo- N (2-]

| UXUI | = Cl II UCIILaI
MEtéO(ge n(; c&Negﬁa , 3] m%@g S(ﬁf‘“*é‘? hyl an|1 ({3 Ensnfigmgr | SM
# yl- ropyl] - et hyl - 5H 513{ composition | retention time
| qnt hi.azal n[ b, 4-dlpyrimdin-4-one (nethod 32 1 q
40 2. 33 (M- -(eBerdyb3ol vdClirlmll ¢B86Yoliaxahdt0 | T )miand to | Method
the |chl orof orm sol ution diisopropylethyl anine (0.9 g, |
6. 99 11’%%'4 dded fd&bovved kggt/‘he addi tfi on of 39
4-brcaipﬁﬁms@m1a£dpé[9r¢de (0.76 g, i@pfPail ){ and the
m xtlure was refl uxed qver ni ght. ﬁe M5 shgwed t he
di sgphpataddetol)-2-he stlarting mp0dthal and jonly the
procuct eak ME). The reac n m tjure was
condén perapﬂiéq)ggﬁné purified % i"?q fed€1d gel, 160
9) stjgdﬁﬁ)etﬁﬁ%]ﬁi@c iln hexanes as el uent.| The
condentratjon of the product fractions prqvided the
pur g HpPwdlbanza®midghi t e floam (1.1{g, 77%. m|z 611, 613
(,m;wﬁisoo M) | 3 0.35 (d, 3H), 0.94 (d, 3H),
0. 94- 1H), 13641.46 (m{1H), 2.68-2.78 (m
40a 1H) | (& 38[1((3713@@#1}3- 338-Chifalbakm 9094 hexdndad-{37.7 bhik M Method
5H),| 4.34 (t, 111), 5.18.(d, 11; 2) 573(c 1H), 6.13
" (d, |ethyl-doxpdby,  oH) | AD 26-7. 460%m 5H), |7.56 (d, 39a
2H) . d}l@dro—lsothlazolo[SA- ' isopropanol
d)pyrimidin-6-yl)-2- 0.1%
methyl-propy!]-N-(3- diethylamine
dimethylamino-propyl)-
4-methyl-benzamide
Examg}eE-l
40b (+) N-[1-(5-Benzyl-3- Chiralpak | 90% hexanes | 7.5 min Method
' methyl-4-0x0-4,5- AD 10% 39b
' dihydro-isothiazolo[5,4- - 1sopropanol
d]pyrimidin-6-y1)-2- 0.1%
methyl-propyl}-N-(3- diethylamine
dimethylamino-propyl)-
3-fluoro-4-methyl-
benzamide
Example £-3
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METHOD 43

I\/ETHODSS?a b The fol |l om ng conmpounds were
synt hesi zed according to Method 37: Method # Conpound

SM Acyl ati ng agent 37a
Wog-%ﬁql%ﬁBenzyl 3- net hyl - 4- oxo- 4, 5- 547 Met hoa’CZ/WW‘PO?’ZW
di | rydro-isothi azol o[ 5, 4- d] pyrinridin-6-yl)- (NI1")
32 benzoyl 2-nethyl-propyl]-N(2-[1, 3]di oxol an-2-yl -
chl oride ethyl)-4-nmethyl-benzam de 37b
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- 565 Met hod
3-fiuoro-4- dihydro-isothiazol o5, 4-d]pyrimdin-6-yl)-
(ME) 32 nethyl - -81-
2-met hyl - propyl ]-N-(2-[1, 3] di oxol an-2-yl - benzoyl
MEEHOD 11 3- fi uor o- 4- net hyl - benzani de chl ori de WD
5667 018628 PCT/ (GB2005/ 003207 -78- METHOD 38
pthylts By DriobrgtoléddeachokyBe deidgtide | sot hi azol o

5 rn&%ﬂﬁi'{ O Sl B BRI acid amide 105 70 oty i 25

ml oﬂmﬁ%l&%éﬁy%ﬁ%ﬁb%%ﬁrﬁh’ zgiﬁ()‘]m% @ lﬂg'yﬁlr 9nb B 3% was diluted with

hexapfr o n]n{J 4ndrovted ﬂm@m Tl:le pﬁl;dpnmedi ginn 2vaglse@drhiel FroReME Mk ture and

Wash%§ v%&ﬁtg‘%%xea gg%gl g]l Mpﬂg}ﬂm) g:oplgv?h?fbhgﬁ? Lﬁégg@:ﬂeqétcarboxyhc acid
amid8vas obRined i a y-EﬂSer%ﬁ'P Ty Per KX %ggl%{lmﬁlafgtgﬁ%f b, fnn\ihacrll 42.

ice bath and neutralized sl ow ioh 0
solid NaHC®3 until pH 8. The thus obtained m xture-
racted with DCM (3 x 100 nL). The conbi ned
MEVEOIFY | ayers was washed with brine (100 nL) and
6-Isotiniybd-hMaPI KM soend 3t4-aldyeithi@h-4-bge DCM | ayer 10
vided .a yellow foam (1 g crude yield) and it was
us‘g&u%?n%% At $natipd- Sn@xmeﬂ%rbutmd)-laosamkse zarbosﬁﬁc acid amide

(met]isd;;ﬂrﬁ"l? (sp | Zﬂ“%g%? a-gpgl %ﬁl\ﬁo él ad W@n?ﬁ% czed\&%mmve irradiation

at 14mﬁ)rrﬂ)zmsmﬁaesultmg solution was cooled with an ice bath, and the EPH was adjusted

(5- Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydro- 503 Met
to Iwg f&%ﬁh concentrate)él HCL The sghd was ﬁltered washe%il with water, dried over vacuum at

40°C overnight. 6~Isobuty1-3~methyl—5H—1soxazolo[5,4—d]pyrumd1n—4¢one (8 g) was obtained as a

white solid. 55% yield for two steps. m/z: 208 (MH"), 'H NMR (DMSO-d): 0.76 (d, 6H), 1.95
(m, 1H), 2.25 (s, 3H), 2.32 (d, 2H), 12.55 (s, 1H).’

5—Benzvl—6-isobutyl—3~methv]-5H—isoxazolo{5.4-d.}Dvrimidin-'4-one

' A suspension of 6-isobutyl-3 -methyl-SH—isoxazolo[S,4-d]§yrimjdine4-one (method 42) (5
g+ 24.4 mmol), benzylbromide (4.17 g, 24.4 mmol), potassium carbonate (6.7 g, 48.8 mm'ol) in 20
ml DMF was stirred at room temperature for 2 days. Th_e 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-6-1sobutyl-3~
methyl-5H-isoxazolo[5,4- d]pynrmdm—4 -one was obtained as white solid (3 g, 10.1 mmol) (41%)
m/z: 298 (MH), 'H NMR (DMSO-dg): 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, S5H).
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15

I sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-2-nmet hyl - propyl ] - 4-
(M—|) nmet hyl - N- ( 3- oxo- propyl ) - benzam de 38b
N-[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5-di hydro- 521 Met hod
WO 20p5/018628 PCT/GB2005/003207
I sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-2-nmet hyl - propyl ] - 3-
fluoro-4-nethyl-N(3-o0xo-propyl)-benzam de 15
METHCOD 39 N-[ |
- (5-Benzyl - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o
[5,4-d] pyrimdin-6-yl)-2-nmethyl-propyll -
4- brono- N- ( 3- di net hyl am no- prggpyl ) - benzanm de To a
sol ution of
enzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of
MEL b (4 mdin 20°
6- Me)fol?mﬂiﬁg lcbiloRidapydre sﬂnﬂ%s@zea dbb&xa:rfme MEBRY LS. benza
nethod 38) (1 g 1" 76 noml) in nethanol (20 ni)
Methvd)#drﬁpmpoﬁnd@%nn@ acid were added followed by the |m/z

PR PR HE N PPN | digomt bl A A (1 d 2M-soluti-anin T
auauur L

43a 5nd so&%ﬁ%‘?ﬁ%ﬂ%ﬁWbP@é‘gt@e@Iwﬁ -isexagelgl94- and t hie3l6
mxturgﬁy}ﬁﬁncﬁhwg&d at roomtenperature for 3 h. The (MH"

react m xture was concentrated W) 2006/ 018628

43b PCT/ CB%(O})«EM);@@B&Yzyl}H-&obﬂ@l-BhﬁeihﬁlSﬁHLiﬁma@@IoEB gsol ved | 316
in DCI\/(I_] ) and the organic | ayer was washed with
sat d. | IR %€ 100 ni). The organic | ayer was (MH")
CONCENntrared and—the crudeproduct—was pur ed—by

col um chr omat ogr aphy usi ng 0-10% MeOH in Et CAc. The
Tﬂg!h@roduet fractions were concentrated and the thus
ed fo cryst al I [ zed from et her/ hexanes_ t 0

V‘@§ (ﬁu%égi $6-1§Ub-%gm?1%?§ iﬁ;\ﬂs'&g%l?[ Fb%%dmlme (method
43) (1@0 18, D, é@?l‘n(mi) ahﬂﬁgd1hrgﬁ-§§ie8€90(mg, 1209 11})1101,]2 BGqu gl&ifl acetic acid (2
ml) Wgs gsat%cbmﬁc& %%eﬁl) %bre %hgtlcg:t é)H) %]&EI‘O{(WG 111711(&@11 of éacml acetic
acid) Q"M ml, 2%51)4Thé H@lxtﬁxl?.')was sté@@ at 910-48hoc %}2 IM'ETE%SS bromine (1.54

9a-b The foil ow ng conpounds were synt hesi 77
ml, 2 aowd) drasng:lded tch/ﬁtehnﬁnﬁé evivk UHetrsHfoComp atize al\pite1 20°Z. SMter was
added%g?]#d&[ gto W%lcil was sﬁ setqllqlezlltiydradocl)c(a?l pﬁ{a25131|11hc)égt>rogét35a§1c21 extrdcted W1tﬁ
DCM!(%‘L’H‘ kﬁ?%@ tombadh %Yéahm ﬂia@es(swé(r]e)wa%héﬂa\tvﬂﬁ L72R-2RY dlled\,l' then
concentrated to give the crude product which was purified by ISCO (elute: hexane- EtOAc). 100
mg (60%) of 5-benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-5 H-isoxazolo[5,4-d]pyrimidin-4-
one was dbta.ined 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 (4, 1H), 5.60 (d, 1H), 5.70 (4, IH), 7.16-7.30 (m, SH).

METHODS 44a-b

The following compounds were synthesized according to Method 44:

Method # - | Compound Name . : : - miz SM
44a 6-(1-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3- _ . 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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di met hyl am no- propyl ) - 4- met hyl - benzam de 39b
N—[l (5-Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro- 540 Met hod
i sot hi azol o
W0[2§064013ﬁ26yr| m di n- 6-yl) - 2- et hyl - propyl ] - N- ( 3P CT{§§2005/003207
di met hyl am no- propyl ) - 3-fl uor o- 4- et hyl - benzam de
METHODS 40-40b The foll owi ng conpounds were chirally
purified in same manner as (+) (3-[[1-(5-ben2yl- 15
3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n
-6-yl)-propyl]-(4-nethyl-benzoyl) -
am no] - propyl )-carbam c aci d-tggrt - butyl ester (nethod
12). Chiral purification generally resulted in 99%
MED#WODWYs0f the (+) enantioner. Method Conpound Nane
Cblunn Solvent (+) Enantloner SM Type conposi tion
Lpisziderd g SRS A0BBPTmidiRQ-one
ol vent (+) Enant i omer SV

ypgp %{ﬁ%gme&ﬁynf%f@ﬁm% EPHE g Smety-isoxazolofs. o
d]Pyﬁﬂﬁldm(@oEeﬁﬂ@thocBM)@]O@ #lopakes %&ZW?&I 618 {ng@ mg, 0 53 mmol) in

b met hyl - 4- oxo- 4, D 15% 39 r0|so 426
MF & b‘ﬁwed@} ﬁw fﬂl‘dhn%teyl(i ﬂﬂ) was 4dded to the mixture and then extracted

b di et hyl
W“h@{)g%éﬁ eﬁ&%baﬁ%ér%ﬁg Pll)pg@é&ﬁg% grgere malwmveﬂﬁamezl(oa ml), dried,
concértrat®¥ {olotitain BRI 2% do3- E‘ggﬁ)fl %E&%Jg)) /? 3; anetsnyl_s ixazolo [5,4-

Met hod net hyI 4- 0X0-
d]pyam@aaﬂoones\@hlhh azs lpofificdiby ISOD (Hpedie!l EtOAc). 50111% (56%) of a colorless oil

vas GHEE 3}1/ Tl 5 (%ﬁ%(ﬁjﬁ%ﬁ %p)%o(ﬁyl s (d, 3H), 2.25 (m, 1H),

2.45 (s, 3H), 4.19 (d, 1H), 5.30 (d, 1H), 5.42 (d, 1H), 7.12-7.30 (m, SH).

"METHODS 45a-b

The following compounds were synthesized according to Method 45:

Method # | Compound Name m/z SM
45a 6-(1-Azido-2—methy1—propy1)-5-(4—ﬂuoro-benzy1)~3 -methyl- 357 Method
S5H-isoxazolof3,4-d]pyrimidin-4-one - (MHD | 442
45b 6-(1—A;ido-Z~methy1~propyl)—5-(3-ﬂuoro-benzyl)—3-methyl- 357 Method
5H-isoxazolo[5,4-d]pyrimidin-4-one (MH" | 44b
METHOD 46

61 -Amino-Z—metthpronvD—S-benzvl-3~meﬂ1vl—5H-isoxazolof5 ,4—d1nvrimidin—4-0ne

A mixture of 6-(1—azif:lo-Z-methyl-propyl)-5-benzy1—3 -methyl-5H-isoxazolo[5,4-

* d]pyrimidin-4-one (method 45) (40 mg, 1.118 mmol), triphenylphésphine (62 mg, 0.237 mmol)

and water (4 ul) in THF was st1rred at 60°C for 5 howrs. Excess amount of water (30 ul) was
added to the mixture and snrred 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-Z-methyl-propyi)—S—benzyl-_3—meﬂlyl-SH—isoxazolo[5,4-d] pyrimidin-4-one was obtained
as colorless oil. m/z: 313 (MH"), 'H NMR (DMSO-dg): 0.55 (d, 3H), 0.95 (4, 3H), 2.02 (m, 1H),
2.1§ (br, 2H), 2.55 (s, 3H), 3.59 (d, 1H), 5.38 (d, 1H), 5.65 (d, 1F), 7.25-7.42 (m, SH).
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4- et hyl - benzam de Exanple E-1 40b (+)

N-[ 1- (5-Benzyl - 3- Chiral pak 90% hexanes 7.5 m n Mt hod

net hyl - 4- oxo- 4, 5- AD 10% 39b di hydro-i sot hi azol o[ 5, 4-
WO R¢60IRnol  d] pyrimidin-6-yl)-2- 0.1% PCT/GB2005/003207

met hyl - propyl ] - N- (3- di et hyl am ne

di nmet hyl am no- propyl) 3-fluoro-4-nethyl- benzam de

Exanpl e E-3 WD 2006/ 018628 PCT/ GB2005/ 003207 METHOD

41

3- Met hyl - 5- (3- net hyl - butyryl ) -i soxazol e- 4- car boxylic

acid amde A m xture of -84 -

5- am no- 3- net hyl -i soxazol e- 4-carboxylic acid am de (10

ml) in 25 ml of isovaleric anhydride was

ME’%???)%{:U ::}% 110-145C for | h. The brown sol ution was

di The folowinghonfpoiedanere(s9RPedikdd ARErEALlOHAaM . The

precipitated giim was separated fromthe mxture a and

Meﬂmdﬁejﬁmmmdmaﬁ dried in vacuo. m/z SM
I—veth I (3 et —aut e Ve soxazol e- 4- carboxvlli ¢
4625 d érﬁ! BE%IH’IWé‘?:PYé)SS'ﬁ%PT%W@MHw-m@ﬂWher 33&d | Method

wi t hou 3#]ﬂ§{ VETHOD 42 10
6-1s0 )E%I{[}%ﬁ??kgeﬁﬁhq@ |soxazoFof5 4-d] pyri m di n- 4(18%{4) 45a ‘

46bA" sus p6+{$iAaninot2-methyl-propyl)-5-(3-fluoro-benzyl)-3-methyl- 331 Method
but yryl ) -i soxazol e-4-car boxyl

3- 5-(3-
acimét ﬁhd%ox(a?ﬂ]g‘fiﬁdﬁwlégbﬁoﬂel nto 40 vials) in 3(1§TH+) 45b

m—or 2ZN"NaoHag wWas— subjected—to nrcrowave
irradiation at 140C for 20m n. The resulting solution
METEIDcJol ed with an ice bath, and the pH was adj usted

-3 \/\4th concentrated HC.. The solid vvas flltered
AaSPEGY A, BT Iaex0o-dor iy dygdsoxazelaldm-gip ne6-y1)-2-methyl-

éﬂﬁfB- -carb tert-
élouy BT Cac by 1'E“:Ser[54d]pyr|md|n4one

( 8% gJ)lxtuES)fcﬂe(tlaamm -Zamethylphopyd)-Sbbhayl- Jﬁﬁ%yll-ﬁlidsdx@tolo[S 4-

d]pyrg]_.b m—%— 8% (m%%lwd féboé()%nwg?(z : H N )1z§3 (z%g%r@py%ngandnc acid tert-butyl
ester {13.1RB, (664 shidot) VI 548)) w1th 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 2 cartridge, the filtrate was concentrated, the crude mixture was purified by ISCO
(elute: EtOAc‘-he'xane = 30% ~ 60%) to give 18 Iﬁg (60%) of {3-[1-(5-benzyl-3-methyl-4-ox0-
4 5—dihydr0-isoxazolo[5 »4-d]pyrimidin-6-yl)-2-methyl-propylamino]-propyl } -carbamic acid tert-
butyl ester as a white solid. m/z: 470 (MH"), 'H NMR (DMSO-dg): 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 ' 7 m/‘z SM

472 (3-{ I-[5~(4-Fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro- 488 | Method
isoxazolo[5,4-d|pyrimidin-6-y1]-2-methyl-propylamino} - (MHE" | 46a.
propyl)-carbamic acid tert-butyl ester
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15

20 5-Benzvl - 6 |sobutvl 3 rret hyI SH- i soxazol o(5
4-d] pyrimdin 4 one A suspension of
6-i sobut yl - 3- met hyl - 5H i soxazol o[ 5, 4-d] pyri m di n-4-one
WORRe/HE8P842) (5 g; 24.4 mmol), benzyl br omi de RCA/GH2085/003207

24.4 mmol ), potassium carbonate (6.7 g, 48.8 nmmol) in
20 mM DWMF was stirred at roomtenperature for 2 days.
The m xture was diluted with water, extracted with
Et OAc (100 ml x 3), the conbined organic phases were
dried, concentrated, 25 purified by flash col um
chr omat ogr aphy (el ute hexangsSEt QAc = 7:1).
5-benzy| 6- |sobutyl

ined

Megig‘}c\{/\% _ "’EB?‘? . 10.1 ol ) (41%. in/z: 298 |miz | SM

47}:( M‘H‘) 1T HH y

2. 55 ( 5; Ezhgiési (k%*“%‘?fﬁ%%ﬂ ‘58?64551@ dtp-5,27'[#88 | Method

. (m SF{)ISOXMIQESO@HM&QQ&nF@W]%ﬁﬂM 9%%110‘82- ( 46b
VETHOPS 43a-b The. folﬁ%ovvl conmpounds wer e synt heqi zeéj
accor diPAg™ CHRARIS G l\?é‘%ﬂ&éte# Conpound Name nf z

43a
5- (4- Fl uor o- benzyl ) - 6-i sobutyl - 3-met hyl - 5H i soxazol o[ 5

METE DA% d]pyrlmdln 4-one (MH) 43b
g |

- sobutyl 3 met hyl - 5H i soxazol o[ 5
2 Q439 Pt pgrmEdin-6-yI)-2-methyl-propyl]-
t hyl -511-i soxa

o, 4- rimdin-
5 zbéﬁlzlypn 8 {%{Jb(ft—btnz&l -Frendtlry)- 45ihz’te~I4M?@bQEcﬁﬁaéolﬁlﬁyﬁﬂﬂpmmdmé—

1124 S TR oS R0 e S ol 20 458, 0215
mmoldh M (4 1) wﬂ@ﬁddeﬂ%%y%ﬁlﬁn@e rrf%%ﬁgo@@@ n%fl&? fowed by

solutlon(0.7m brom ne in 10 gl aci
triethylamie (6552, 0439 mmetpThe nifiterenivas stired\wnS0-90PC FQD @lys. The mixture

f da cess bro 1.54 10 m, 2
s AR e e S B 0 e e g s
was dne_ﬁpﬁltﬁiéd kb8 cdZRGiratval Bie Wa& oxﬁqu?guﬁﬁecf S‘E@ﬁsldﬁv%n{ %t0AC -
i ch was subsequently added pot assiumc onateé and
hexavgﬂm gve atr[Mr &5hben%kﬁ-@@(ﬂl}fh4 &<BY,5 dlheircdnﬂxaned[sm -@RRiimidin-6-y1)-2-

1 _ d_dried
metl ’?gﬁ@@ gﬁgt e o 5 V}/’y %l'xﬁno érﬁé% B%@E%S gmlt%qtl %Wg(é ester as white solid

(115mgy 01 ¥96emimbl). #GCERE QYEER: hexane- EtOAc). 100 ny (60%

of
5- benzyl - 6- (1- br ono- 2- et hyl - propyl ) - 3- met hyl - 5H- i soxa

METHO DS 284-pd] pyri m di n-4 .

The following compounds were synthesized according to Method 48:

Method # | Compound Name : | m/z SM Acylating
. ' ) agent
48a {3—[{ 1-[5—(4—Fluoro-b_enzyi)-Bl-methyl-4-oxo—4,5- 606 Method | 4-methyl-
dihydro-isoxazolo[54-dlpyrimidin-6-yl}-2- | (MH") | 47a benzoyl -
methyl-propyl}~(4-methyl-benzoyl)-amino]- . ‘ chloride
propyl}-carbamic acid tert-buty! ester ‘
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'acidtgﬁqbug@;;ter I\/ETHODS 45a- b Thé fbl | ow ’ng compounds were

15 one was obtained as a yellow gum nfz: 376, 378

(MH),"HNWR (DMSO-d6): 0.55 (d, 311), 1.02 (d,

311),.2.48 (m 4H), 4.75 (d, 111), 5.60 (d, 111), 5.70
WO 2eP6/018628 | 7. 16-7.30 (m 5H). METHODS 44a-b FEEGB2005/003207

foll owi ng conpounds were synthesized according to

Met hod 44: Method # Conpound Nanme mlz SM 44a

6- (1- Bronmo=2- et hyl - propyl ) - 5- (4-fl uor o- benzyl ) - 3-

394, 396 Met hod

nmet hyl - SH-i soxazol o[ 5, 4-d] pyri m di n-4-one (M) 43a 44b

6- (| - Bromo- 2- met hyl - propyl ) - 5gf 3- f | uor o- benzyl') - 3-

394, 396 Met hod
o -5t EH-—d—aR lMT) 43h. \\D

ey i=StH+tso oo o =t Py++H R—4r t
Metiodar o omppudiNeBs 005/ 003207 - 83. NETHQOBE | SM Acylating
" 6-(1- Azi do- 2- et hyl - propyl ) - 5- benzyl - 3- ngt hyl o
SHi soxazol o[5 4 dlpyrimdin 4 one A suspgnsi on pf agent

48b5- benz yB-{ 61-{3-(HFhivwe-Benm 3 -meptiviiaydo-85 g idngl - SHiaRe 4-methyl-
zol o[!Sgﬁédggoggri n‘hg;ég Aﬁ-one_ nmet hod 44) (J100 ny, 0. 266
mol-) SAP¥RRC KA Aetipgamistinng-ylb253 g (MH) | 47EDVF | benzoyl
(2 m ) meas 1t - I Lh. VWater (5 m) mas .
added| 15 The dnqyi)iﬁgﬁfegﬁ;ggﬁ%ﬁ@e%a ted Jith Etjoac (3 | Chloride
x 20 pblopyherbonibianddenibpariiestephases werje washled with

VAL WYY EAY H i
i o Ccncentraj"_nd to alit ain

ILJI I LILA N W= "5 ¥ 25 B i ey A \% 3 w2 v
6- (1- azi do- 2- et hyl - propyl ) - 5- benzyl - 3- met hyl - 5H i soxa
METZOD[4, 4- d] pyri.m di n-4-one which was purified by |ISCO
Xane- EtOAc). 50nmg (56% of a colorless oil was
il gRdic A 13339 2 T\

ad) P GREq

synt hesi zed according to Method 45: Method # Conpound :
: Nﬁﬁ@ Tollowiggcompeund was chirally purified in same manner as (+) (3-[[1-(5-benzyl-3-

e B e B T

- propyDMAEbamid 4eid4&dd-butyl ester (method 12). Chiral purification %/eln)eraély rlr.teestu#ed in 99%

., 6-(1- Azi do- 2- met hyl - propyl ) - 5- (3-fl uor o- benz
punwy?f&ﬁ%g SREIIGT 5H- i soxazol o[ 5, 4- d] pyri ni di n- 4- one

Methodt'y (ﬁﬁﬂpou'h ar-xrlit_am 0 Column Solvent B KS». En_anti&mer SM
# ' ' Type composition | retention time
49 {(+) {3-[{1-[5-(3-Fluoro- | Chiralpak | 80% hexane | 7.4 min Method
benzy_l)-3-methy1—4—’oxo- AD 20% - 48b
. 4,5-dihydro- : isopropanol
isoxazolof5,4- 0.1%
dlpyrimidin-6-y1]-2-- diethylamine .
methyl-propyl}-(4-
methyl-benzoyl)-amino]-
propyl}~carbamic acid
tert-butyl ester |
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6- (1- Am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl 5H
isoxazol o[5 4 d]pyrimdin 4 one A mxture of
‘gl azi do- 2- met hyl - propyl ) - 5- benzyl - 3- et hyl - SH-i soxa
WOZ404118528. 4] pyri mi di n-4- one (nethod 45) (40 MET/GB2PeF003207
mol ), triphenyl phosphine (62 ng, 0.237 nmol) and
water.(4 |) in THE was stirred at 60C for 5 hours.
Excess amount of water (30 I) was 20 added to the
m xture and stirred at 60C for another 10 hours. The
vol atil e solvent was distilled out, the crude product
was purified by | SCO (Et OAc .ghexane = 60% 25 ny
(68% of 6-(1-
ME'PI?IU’IQ @- met hyl - propyl ) - 5- benzyl - 3- et hyl - 5SH i soxazol o[
pyri m di n-4-one was obtained as colorless oil.
N-( 3ﬂéﬁhmo-ﬁibﬁvlom I S-béh VR rh VR -d89-4., ﬁdiﬁ’éd&q'so;?a%ol'oﬁ 4—dTDvnm1d1n-6_
0. 9t%fd 3 (mlH) 2.15 _r 2H) .

2,02

hyl-be
T oot IR S 5 .
yI)- 2§y¢ﬂ1ﬁbmopﬁl@-(ﬁ-mmh)d+h¢gzd}d)-hfﬁiﬂ®qbrcﬁ@l} bﬁbhmﬁ: i CRAPAG ster (method

8) (3R B mton. ety pt MBI ju diogang O 29 et for b
The %Hlverﬁ%s Metihafors %?" \ﬂaétﬂf( W eSkre é/ag hrqe\ﬁ étrﬂ '56 él fO(%rg)%BI(HMht under
vacugm( N—(AFAJmutOmepylém-ﬁ {p(ﬁepgﬁzly}-[s-srﬁéjh%umkmtzgmydhb-&ﬁgbﬁa[5 J4-d]

0 | 0 rrmain one
pym%l,% 55 b mﬁgxy Y- ‘én{@nﬁ ﬁz\% obtagpet iy thefHGkeplt Yield was

04y by nesnra) Syl NS PTEAORIT R 3p. 00 .

3H), #i3%t(on Hof1.60 (mtIH) 2.35 (m, 2H), 2.38 (s, sIli) 3258 (tshall-l), 52 @0 (m, 1H) 3.37 (m,
n P -3-ne - i so
2H), gc}l(liﬁgﬁ]@ gzﬁ%é@ﬁiﬂé@ﬁ @ﬁ%"’@%& ROtmABD. (29 by 350, 064
mmol ) and (3-oxo-propyl)-carbamc acid tert-butyl
esteréll ng, 0.064 mmol) in DCM (5 M) wth dried
ME =stirred for Ih at room 10 tenperature. Then
ceto rohydri nd | dr 0 :
ace Ilfghél‘(%iln o X%%d‘g tg?sﬁée%rﬂ%gi?ra% J‘O'P‘g%tgg‘il Qé'ur e

Methiasg #S mmuﬁawmgﬂtenperature for I day. The nfxure
vwas flltefred through a 2p cartridge, the. flltratélﬁas SM

50a E:olnc ehNr@tAuina- pwpthﬂélﬁgé#m?roo:hﬁ]ngﬁ -frie éhy Method
el ute exane = 0, - to give ny .
of {3} ?ﬁ“‘%%’é’ﬁgg}ﬁ%@ﬁ@f’%ﬁ dh?Xél%Bdln-G-y -2-methyl- (S\ﬂ{@ 48a
4. 5 ] by 9-4-8RuA1 0k OLmide Y BYEL by V1) - 2- methyl -
ropyl aninol - propyl)-carbame acid t
S50b (+) N—(J-Ammo-propyl) -N-{1-f5- (a-ﬂuoro benzyi) -3- 506 Method
' methyl-4-0x0-4,5-dihydro-isoxazolo{5,4-dJpyrimidin-6-y1]- | (MEH") | 49 .

2-methyl-propyl}- 4—methy1 benzamlde hydrogen chloride
{ Example F-3

METHODS 51 and 51a

The following compounds were chirally purified in same manner as (+) (3-[[.1-(5-ben'zyl- |

3-methyl-4-o0x0-4,5-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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ut yl

ééfer as a mhite;

solid.

15 b infz: 470 (MN, 'H

NVR (DVMSO-d6): 0.65.(d, 3H), 0.80 (d, 3H), 1.10 (m

2H), 1.25 (s, 9H), 1.32 (d, iH), 1.70-1.90 (m 2H)
WO0200091%62% 1H), 2.49 (s, 3H), 2.70 (m 2H), 3PEB/BIN05/003207

1H), 5.15 (d, 1H), 5.51 (d, 111), 6.55 (br, i1),

7.12-7.32 (m 5H). METHODS 47a-b 20 The fol | ow ng

conmpounds were synthesi zed according to Method 47:

Met hod # Conpound Nanme mlz SM 47a

(3-{21-[5-(4-Fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydr o-

488

Met hod

i soxazol o[ 5, 4-d] pyri m di n- 6- yﬁ 2- met hyl - propyl am no} -

de
(3-{

oTd nn\/l \ - cal

am.c.acid tprt-hllfv

ester WO

CompBrbNRGR2 005/

" Namej mMz SM 47b

1- [ 5- (3- Fl uor o- benz

pGshayn - |8Solnksithod #
VYRS et h‘gﬂmBPSEB?&Bl- 4

Eetgptignytigie

Confaantibmer

SM

51

488
i SOX
(- MHH
METH
5-di|
prop
aci d
{3-1
, 4-d
yl)-
tert
DCM
mmo

AR -Amino- 1
&3 RaB-Aming-propyl):

) N46H{5-bonayinetbal-b

Visbxaz6Kbf31@t hyl - benz

tert-butyl

1d]primdin-prylB2met hy

-Hemtathidest er (et h
(4 m) was addedp-t
yExampledel by trie

di n-6-Vyl ]

8?%4{53%‘£Elé“i‘B§g[ o oyrim

ester 5 A soluti

%H¥$#%ﬁ%bgp opyFthm' o] - pr opy!

_ Chiralp?k 60% hﬁx

4(§6t butyl

| - 4- ox
drePreran 2
oyl ') - am rlaj 1qar opel } -
on of

, Bettiy laydinen -

}-carbamc

d 47) (1Q0 ng, 0.213
ol uoyl chloride (66n
thylanine (65 ng, O.

afDc aci d
zvl - 3- net|h

| -4- o0xo0-4

7.9 min -
3py|an1no)-
ester

et hyl
car bam c

soxazol o[ 5

pci d
nmol )
g, 0.426
639 nrnol).

in

Method
50

51a

‘was

foll

Ine
m xt

sat urTﬁt{ée[Ss(@dlumm bi car bosbt e ag.

was

{3-1
5, 4-
nmet h
mc
0. 19

Met

AR B e

rje f|| d, an
31?' PEYY-dgng Yr B (s

[4ls Garagnzyl - 3- met h
d]pyrlmdln 6-yl) - 2-

yiboxaraplh, ‘}~b (4: :met h¥
a ICUa% ﬂrﬁfzg es

Py 588

Qié unds wer
u ﬂ}g FOpHY

methyl-benzamide

Example F-2

e@h a‘jﬁ%( Dé\gl%kgéﬁésgy
40k or gani

d concentjrated. The

The
Wopm
c phase 10
crude oi

ol vent: Htie9REoRangkxahe) to give

yl - 4- 0x0-|4 pz di hydro
)diethylamjnepr
te solid (
METHCDS 48

i zed accorq

| - benzoyl
er as whi
(M) . 15
e synt heg

-1 soxazol of

opyl } - car ba
115ny,

a-b The
ing to

Method
50a

METHOD 52

3-Amino-2-thioformyl-but-2-enoic 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 minto a

stirred solution of the ethyl crotonate (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 hod # Con'pound Nane n12 SM Ac'yl ating agent 48a |
{3-[{I-[5-(4-Fl uoro-benzyl) - 3-net hyl -4-oxo-4,5- 606

- met hyl _

Wogél‘aﬁ@@rg%zéi soxazol o[ 5, 4-d] pyri mi di n-6-y1] - 2- ( GT/GE205/003207

benzoyl nethyl -propyl}-(4-nmethyl-benzoyl)-am no] -

chloride propyl}-carbamc acid tert-butyl ester WO

2006/ 018628 PCT/ GB2005/ 003207 -86 Met hod # Conpound

Nane mz SM Acyl ating agent 48b

{3-[{21-[5-(3-Fluoro-benzyl) - 3-net hyl - 4- oxo-4, 5- 606

Met hod 4- net hyl -89 -

di hydr o-i soxazol o[ 5, 4-d] pyri mdin-6-yl]-2- (M) 47b

sodit@nZ@pdgen BEIGAY (2NAF SRV ﬁi)@he@r%%rﬁ{: éaf}t‘ép %Jg%/ %/e?phrgcxg%@a?cld_the aqueous layer

chloride propyl}-carbafc acl
washgdmidDDEd! GHI0ral). flbeichinbittedanganfic laydrs were washed with water (600 mL),

bind Bl B T R BT g oy T s mined

produbtyasheingsed iAo/ hdxhRab k bap ' .
tert-butyl ester The foll owbﬁg@goﬁgaocﬁlﬁt moggﬁ%hﬂsé?‘wiﬁg, 74%).

i
HNBR(3O0MET2) 5 bt (wBHSY.5 B, BH), 4B (d, 2H),%. 80y  HB10.97 (s; 1H),
13 9{%( iﬁbi 4- ox0-4, 5-di hydro-isothiazolo
T1574-d] pyrimdin-6-yl)-propyl]-(4-nethyl-benzoyl)-ann

o] - propyl)-carbanmic acid tert-butyl ester (nethod

12). Chiral purification generally resulted in 99%
m&éﬁ‘lﬁof the (+) enantioner. Method Conmpound Nane
3. L ; en +) .Enant i.oper., SM # Type conposition
3 Mr I%B}hlg%l & éarlg 1¢ acid. et S5 _(3-Fl uoro- Chi ral pak

80%6 heolatien 3f 3-aminb-MeliibRAmyRBRHZY k) oid 2BRLAY oL
147 20% 48b , 4, 5-di hydro- i sopryopanol ,li sa,loxaz Ilgﬁgfq?ﬂ%&%%) 2568,
1596 ]) if bR (B0Y i) pwascidsiesh yi-apraperbenzoic acid (33,3 g, 7%, 149 mmol) in

ethanol (200 rl) dropwise with stirring at room temperature. After the completion of the
addition the reaction mixture was heated at 75 °C for 2 h aﬁerr which the MS showed the
complete disappearance of the starting material. The reaction mixture was diluted with ether (500
mL) and the ethereal solution was washed with 0.1 M NaOH solufion (3x500 mL) and once with
water (400 mL) dried (Na;SOy) and concentrated to get the pure product as light bré)wn oil. Yield
23.5 g (93%). "H NMR (300 MHz) 5 : 1.40 (t, 3H), 2.73 (s, 3H), 5.07 (1, 1H), 4.36 (g, 2H), 9.24
(8, 1H). '

METHOD 54

| 3-Methyl-isothiazole-4-carboxyvlic acid

To a solution of 3-methyi-_i'sothiazole-4—carboxy.lic 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 mixture 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 HCl and the resultant mixture was extracted Mth
eﬂlgr (3x100 mL). The ether layers were combined, washed with water (100 mL), brine tl 00
mlL), dried (N22S04) and concentrated to about 10 mL. Addition of hexanes to the above mixture

resulted in the precipitation of the produet which was filtered off, washed with hexanes and dried
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met hyl - propyl } - (4- net hyl - benzoyl ) -am no] -
propyl }-carbamc acid tert-butyl ester 10 MD
2006/ 018628 PCT/ GB2005/ 003207 -87- METHOD 5

WO RPY6RIZAF no- pr opyl ) - N-[ 1- (5- benzyl - 3- me#l yl - 4P6%/61340®/003297
di hydro isoxazolo[5 4 dlpyrimdin 6
yl)-2-nmet hyl - propyl | -4-net hyl - benzam de hydr ogen
chloride A solution of
{3-[[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i soxazol of
5,4-d]pyrimdin-6- 5
yl)-2-nmet hyl - propyl ] - (4- netm@ benzoyl ) - am no] - propyl }
-carbam c acid tert butyl ester (et hod 48) (O 058g,

in, 3 4 . I n di oxane S Sti
to Pr%mmm@w B 1 510 partder YRl o3 GARt o s VR mopé\@Hz) 5239 (s,
g)@@ @1 acuo, the residue was dried at 40-50C for
overﬁlg t under vacuum
N-(3- Am no-propyl ) -N-[I - (5-benzyl - 3-net hyl - 4- oxo- 4, 5-d

T| giﬁ % i soxazol o[ 5, 4-d]
I n-6-yl)-2-nmethyl -propyl]-4-nethyl -benzam de

] ] " 10 0. 046
3-M¥R Ifgmﬁz&eﬂ Soatienibediasal bhutyY k&b "3 00 Dwsdqu)

0.7 :(duﬁ@l—d)f:—@mﬂlgrl (Sdthla@%-d’r-carb@&yljmmd Ei)mthﬂud 6@) ((1m8 g, 103 mmol)

n anlty:%ormfé)]ii%lgl 31700(2 xm-[ mfé} %Sagl(_lﬂel(@? g gé 4Na(sd1ddq_ ollowed by the

dropWis®difon dtdiphehy & (A deqbR.
o ReBRdon ety 0 (140 54 b oo i s

heated piwefluy oy edicht elerdvineh ths NeE MawvaDihe vbmbhlste disapprpoucedof the starting

matenift ekt iR yarcogieq to g timgpitgs Aagpyueed into ce cold wter

(500 ﬁILHEIHa:ydquéousfi%r Mk ke@lacted W1th ether (3x100 ml) and the combined organic
0XO0- di hydro-isoxazol o 4-d] pyrimdin-6-yl]-2-nmeth

layers pore CHpechg i SHEONPRCTS (LG byirei A3y k) ged Hsiert 84RO
Conc&ihtagﬁh A the ek 'Egl]uglowliowcieél t‘?%c?,)]dﬁ gfogugte\ﬁl%c{l was purified by column

Ami no- pr opy
chronmd)gl‘@phy to get the pure product as light brown crystals. Yleld 21.4 g (97%). 'H NMR

ox0-4, 5-di hydro-i soxazol o[ 5, 4-d] pyri m di n-6-y
(300 PR ¥ 5 G o3 SonShy 3368 3D- bonzan do
hydr ogen chI ori de Exanple F-3 -
METHOD 56

' 4-tert-Butogycarbonylamino%-methyl-isothiazole-S-carBoxylic‘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 NFH,CI 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 exiracted with ether (4x100 mL). The combined ether layers .
were dried (NayCOs) and concentrated to give the pure acia as an off white powder. Yield 11 g |
(39%). "H NMR (300 MHz) & 1.47 (s, 9H), 2.44 (s, 3H), 8.53 (bs, 1H), 9.68 (bs, 1H).
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METHODS 51 and 51a The foll ow ng conpounds were
chirally purified in sanme manner as (+)
5- benzyl
W%Opé‘ilﬁ%g 4- oxoy4 5- di hydr o-i sot hi azol o[ 5, 4- dPEFIFHA0BF/G93207
-6-yl)-propyl]-(4-nethyl-benzoyl)- 20
am no] - propyl)-carbamc acid tert-butyl ester (method
12). Chiral purification generally resulted in 99%
purity of the (+) enantioner. WO 2006/ 018628
PCT/ GB2005/ 003207 -88 Method Conpound Nane Col umm
Sol vent (+) Enantioner SM Tygg.conposition retention
time 51 (+) N-(3-Am no-propyl)- Chi rzﬁl r)akAGDOOAf/oo(r)}e)égnes
Met hod N-[1-(5-benzyl -3-net hy 0
M‘E%ﬂ'o%—ﬂ 5-di hydro-[lsopropanol i soxazol o[ 5,4- 0.1%

4—@_@0_1’-111151111&1 isofiiadole-2-caiboeilitydoddn ne

: thvl b d Ex le F-1 51a (+
N R RioB b ine et ot owmoe A dndhs T ians fmetiod 36) (1 g,

45 m&‘fﬁﬂmges dl%oixﬂed[xésbjd bER Qso1iRnd 308 1 -dions; (300 §imme)) and the

enzy 0X0- | SOopropano
resultlsg) X(dz‘mro‘[VEs Stkrreﬁil a rdurh eampeeatued] Aefii glhtdﬂ“lilc @LE' sho@red the complete

dlsa r’%‘rﬁ ‘gr éggz’f ﬁ&cgle {TR‘%/ %&%ﬁ%gﬁncgw&" %Iﬁafélr: aeseimywas triturated
with @ﬁx%?énthEe gfbciyﬁﬁte‘aﬂygro%ﬁl 'e‘QQIt S ?@8&8”}% Md GAUnRE W% ether and

, anhydrou
dried to prov1de the product as a light brown powder Yield 8.2 g (100%). '"H NMR (300 MHz,

DMSO-dg) § 2.30 (s, 3H), 8.85 (bs, 3H).

METHOD 58
3-Methyl-5-propyl-isothiazolo{4.5-d][1.3]oxazin-7-one

To ésolution of 4—am1'no-3-methyl—isothjazple—S-carboxy]_ic acid (method 57) (2.91 g, 15
mmol) in pyridine (20 mlL) at 0 °C, was added dropwise a solution of butyry! chloride (3.18 g, 30
mmol) in chloroform (30 mL). The reaction mixture was allowed to warm to room temperature
and stirred b\}enﬁgllt. 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
HC (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) & 1.03 (t, 3H), 1.80-1.92 (m, 2H),2.65 (s, 3H), 2.76 (t, 2H).

METHOD 59
6-Benzy!-3-methyl-5-propyl-6 H-iscthiazolo[4.5-dlpyrimidin-7-one . _
3-Methyl—S-propyl-isothiaéolo[4,5-61]_[1,3]0Xazin—7—one (method 58) (200 mg, 1.02 mmol)

was taken in a 10 mL microwavable pyréx tube and benzy! amine (1 g, 9.34 mmol) was added to

it. The resulting mixture was heated in a microwave synthesizer (CEM’s Discoverer) at 200 °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 1N 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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5 nm) was added dropwi se and the resulting sol ution
was added dropwi se during 30 min to a stirred
solution of the ethyl crotonate (25.83 g, 200 mml) in
WO 2¢60#68%s THE (400 nl) with the tenper at ur ePCT/GB2005/003207
mai ntained at 0 C. The resulting m xture was al |l owed
to warmto roomtenperature 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
m.) resulted in a yellow oil fromwhich the ether
| ayer was 10 decanted. The re ?UHI ng oil was washed
several tinmes with ether unf’""the ether |ayer becane
clear. The oily product was dissolved in DCM

800 ni
by colun chEematogripbli L olskedke AUk rradurd s s tditaerhd pbh@@z)gg (71%). 'H

oS3 RS OE0T, AL SRS %M . a7

7.19 (8 QBHUBE2$-3 V30! (1n, wﬂghed w th DCM (100 nmL). The conbi ned
organi c | ayers were washed with water (600 nL), brine

(400 nL), dried (Na2SO4) and concentrated to get
MET g cryst als. The thus obtained product was
ated. with DCMhexanes to get pure product as

BSH] B-bedi (S-f:dl ﬂﬁleﬁl 0 A IHif 3:
1,33 (t, s, qz(i . 6. 83 (bs
1fp,a Spbltm O(fé-bemL - @Y@é lzrgpyll ~1§0thlﬁ,@i%§ dlpyrimidin-7-one

t
reogg8) Dt e 00 0PI o B L 1010w
100 “@tasolutizst afithe retriod((BBR &, 2566mmo!) ih4Zetimanid (QiOrmIa) wanadded
sl PSS A AP EREOh 2 008 B

comp§tél§ bi Bnfbrih MO de8ABALAIM] Sver"éfﬂe?fodtoE'QO GRAPTE ﬂeQ&ldﬁfmmture was
he addition the reacti on m xture was. heat ed at

coolecﬂ aiterzhadditen andhhe AL heluwst EMH6WEE Actie hexaowp) aadeviS showed the
compflAUBEENERSS o 0P L AP SRLE 2 endE A GREL b pouredio

ice wattheeatraged with@Owas 3 vash e, )\wnt fhdoraiit \S&Je ¢bindthed and
(3x500- nL) and once with water (400 L)

- washeuNgifisedh) sogivan téprabatesatusian{() g?é:a afsr iﬁs)rréLb Ro@aaéiﬂ wk,) and dried

(Nas 8949 Iaong%ﬁf(@ﬂoﬁ gtﬁhe%légéfg I(agg‘r I%ﬁ)gldgg %@?r?tihﬁt %t(v%%%é\m@ough to be | ~

used idhe nékt Is%p Yizld 266 mg 200WE THODMBRA(300 MHz) 6-0.77 (t, 3H), 2.20-2.54 (m,
3- Met hyl - i sot hi azol e- 4- carboxyli6 _acid To a solution

2H). %10 &, ?ré) Ky 7- GslGDRf &2 delel ) 6o KEx I €180 1 @1 Ry, 288439 (m, 3H).
(met hod 53) (23.3 g,

-

- METHOD 61

1-3-methyl-7-0x0-6 7-dﬂ1 dro—isothiaquo 4.5-d rimidin~5—

ﬂ)—prdpvﬂ ~4-methyl-benzamide hydrogen chloride

To a solution of 6-benzyl-5-(1-bromo-propyl)-3-methyl-6 H-isothiazolo[4,5-dlpyrimidin-
7-one (method 60) (260 mg, 0.70 mmol) in anhydrous DMF (10 mL), ethy! diisopropylamine
(387 mg, 3 mmol) and N-(3-aminopropyl)carbamic acid fert-butyl ester (174 mg, 1 mmol) were
added at room témperature and the mixture was stirred at room temperature for 1 h after which
the MS analysis s;howed the complete disappearance, of the staﬂiné 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 combmed 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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136 mmol ) in THE (200 nL) aqueous NaOH (6.5 g, 162
mmol, in 100 M of water) was added and the m xture
was stirred at roomtenperature for 16 h. The TLC of
WONR/HEYE j on mi xture 25 showed the conpl ete PCT/GB2005/003207
di sappearance of the starting material. The reaction
m xture was cooled in an ice bath and acidified to pH
5 using 6M HCl and the resultant m xture was extracted
with ether (3x100 nlL). The ether |ayers were
conbi ned, washed wth water (100 nL), brine (100 ni),
dried (Na2SO4) and concentrated-to about 10 ni.
Addi ti on of hexanes to the above mixture resulted in

. S0 RIS ANl L ARGCE 183 Lo ASISY crvion

toluBdCThiGtide (IR rﬁ@,SIZﬂShol} ﬁQ:hlcﬁiom DO enTt)NeashidEed @fl\c/)%zq}t%%tanasthe mixture

: 15..3 ( 79 H NVR (300
was ?fé@e‘z gj VH;_Bfter v g MS‘l ﬂ@gnggt isappearance of the amine and

only (tl?e M%HW |pe£l§9ttij06t§)ﬁjig 4Tl¥é l)eagt?cfnblﬂmt&re%&l %ogge%ragﬂta%d the crude

er To a sol ut
prodgctmsmulnfueé dw kbl dndme@ptipky o Soked the RS R9Tht&Hproduct (80 mg
nL 3

200y Ffhiffim BRRES) bich v TR A ARl ad dbeionand Gl for 30 min

The %’%}éh%&\éaﬁvggwr%%g nji‘ggér)]tgh?ﬁgﬁérggd %?8 st Ry 1@913?@ Dag ¥ sso%ééjm water and

freezgdsied ip agt thepurg prasuet a5 yivhitaflndy smlincl Gheldhe® ﬁg@ @Aa ovedll from

bronfill$, AP0 ); SARRVIRICAS Fude OMS0 ab6 205 B bsdbmin, 1.36-1.50 (m,
1H), tleﬂmmevz\txﬁr@{)?msn% @8 1t 8. 1522‘3).63\{?{1%@% a 33?@ Hhﬁ 2H), 2.68 (s,

The aqueous ‘[ ayer was extrac

3H), drd- Tiﬂﬂe(mom) ﬁ@@ (Br HAR5S0 (bayidh)s 5 W61, M@sﬁ@d 84 fin, 9H), 7.68 (bs,
3H). satd, NaHCO3 (100 nL), brine (100 nL) and dried
(Na2804) Concentration of the ether solution _
provi ded the crude product which was purified by
| um.  chromat ography to get the pure product as

ME 62y own crystals Yield 21.4 g (979 . 'H NWVR 15
: , S FoxdE:dibydro-
isothi 5 B dmﬁ@mdrammdwﬁemﬂtmﬂmﬂ]ﬂ@t hi azol e-5-carb

| [ d T | ut f
o?ﬁéff’ﬂél‘ﬁi%a%ﬂ%&&@wg#%l@mﬁm sty meperes ﬁm(w[[l (5-benzy-3-
methﬂﬁ-@{co “4rvedif tﬂ'gtﬁ@iﬂ%lga%%oﬂ%% dﬁ)g&gg&%6 %&Wlﬁ gf enzoyl) amino}-

Propsé)smrbmla)n g-batid edteriropiin & €2)0 Chirabpypigtcanish @énetam resulted in 99%
Qﬁhé? ction mxture was stirred at that terrperature

| purity GLThe U4) Enpfliomes "o t er whi ch powdered dry ice was

MetBod €0CARPo b ME NagRCT 01 SN Solvent (+) Enantiomer | SM |

# | Type composition | retention time
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allowed to warmto roomtenperature overnight. The
reacti on m xture was quenched by addi ng saturated
NHACI solution and extracted with ether (3xI00 nL) and
WO2es/0d¥adi ned et her |ayers 25 were back extra®CEGBAAFD03207
satd. NaHCO3 (3x100 nL). The aqueous | ayers were
conbined and acidified to pH 5 using 6M HCO and
extracted wi-th ether (4xl 00 nL). The conbi ned et her
. layers were dried (Na2CO3) and concentrated to give
the pure acid as an off white powder. Yield 11 g,
(39%9. '"H NWR (300 MHz) 5 1. 497 (s, 9H), 2.44 (s, 3H),
8.53 (bs,"1H), 9.68 (bs, 1H" 4D 2006/ 018628
PCT/ CGR2005/ 003207 -91- NETHQD. 57
Methodnj GomPpornd Namé sot hi Gelume 5; Balvenixy| i c| GidiEBhantiomer | SM
4-t ert-Butoxycar bonyl rri,no- 3- rr=th I-| soth azol e-5-carb

# oxyllic acid (method 56) YR8 g, AHEPY  Eerfiastimgeq
n 5 ﬁﬁ% Sorutt 0

62 nmol +Z1Nd%{ 5 resul tfi nfgﬁ}aég%ﬂu 7%%%\?3%1%3 ??2 gt room Method
t enpeprapyl)-&-bivér-birght-.| Abe TLC 30kbwed t he| conpl et e 61

di s tarting pcid. The reaction was

ppear.ance of
conce:gfr}eg%yé' '%?WGG%he rlesi due waSPOPEMFated with

et herdlﬁmotlgtﬁhlgfﬁsmpﬂat ed hydrgghj oride palt was
filtlered of f and washdd with ether and dried to

a |ight| tetwenposder. Yield 8.2

g (1009 +H (300 Mz, DMSO-d6) 6 2.B0 (s, 3H),
8.8 Rré%ﬂ]?‘ sthyly” VETHOD 58
3- Met bhpbarhider opel -i sotfhi azol 014 5-dI[1 3l jpxazi n-7-one

~solution of
yI -1 sot i azol e- 5t car boxyl icl acid (nethod
577 (29t o —t5— Mmooty T pyratre—(26—nt—at—8—-c—nes
added dropwi se a saolution of butyryl chloride (3.18 g,
Alter&@twé—ﬁrdﬂ@ﬂﬁi)es ItH gﬁé}%eﬂ-é eEMhiN di2RidH hatellis reacti on
m xture was allowed to warm<to room t enper at ure and
stirred overnight. Chloroform (200 nL) was added to
MEI&ﬁgDrleacti on m xture followed by 2M HC (200 nL) and

xture was stirred. The chloroform | ayer was
2-( I—E’ﬂlmtheihvhﬂai’eedlaﬂwﬂolmtﬂl\d (ah@naﬁﬂ&;&oﬁé@re)mt er (100 nl),

10 d fi
o TERe SEHOE=H Hr ech BDuBaARORIIGE (é&ﬂgﬁﬁé@mﬁ%ﬂ@@ﬂ acetic

acid (F_’S ﬁﬁy%realﬂma_%ﬂggﬁ fng\ﬂaﬁﬁoﬁuﬁjppfxgﬁhﬁa gcgge((fﬁéﬁsmeété zgx%% Vigreux

COIUH@S(')O@illlm ) @ t@ﬁ of whickH) disthlTie@Dobenser was placed. The reaction mixture was

heated and ethyl alcohol began to distil when the temperature of the reaction mixture was about

85-90 °C. After about 3 h., 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 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 ina

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-Cvano-3-ethoxybut-2-enethioamide (altematlve procedure)

2-(1-Ethoxy-ethylidene)-malononitrile (method 1) (300 g, 2.2 mo]) was dissolved in
anhydrous benzene (3.1 1, slight warming required) and 20 ml of triethylamine was added. The
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6-Ben 1-3-neth 1-5- ro |I-6Hisotlriazolo. 4, 5-
rimdin-7-one.
3- Met h I-5 propyl -i sot hi azol o[ 4, 5-d] [ 1, 3] oxazi n- 7- one
WORYHE 58) (200 ng, 1.02 nmmol) 25 was t ake®GISRR04F003207
m , mcrowavabl e pyrex tube and benzyl am ne (I g,
9.34 mol) was added to it. The resulting m xture was
heated in a m crowave synthesizer (CEM s Di scoverer)
at 200 C for 20 min. The M5 of the reaction mxture
showed the conpl ete. disappearance of the starting
materi al and the presence of -the product peak at 286
(MH). The reaction mxture was diluted wth 1IN HC
mixtld aedeh . The . .
c 513 %%Ehé%ﬁ%?ﬁcﬁﬁ %ta ers d&lﬂg&iﬁb%%‘ﬁd& %33& %u%%g/&-{% ?hls solution for 2 h and
a solbh‘fong;:d dihien iV awech bcubhicd iroaglethe rddveioh Muistuedfoab0esinC T Brecipitated -

u 006/ 0 28 PCT/ GB2005/ 00320
sohd dfﬂ% %%’afg,n\ﬁa gﬁ‘% C\é\gréeﬁlﬁ égs &) arcbdrieddn g aguum oven overnight
t01s<ﬂﬁt@ vEy-2 2 L d . VR
heduer2 §&Hﬁ‘)owgtsl;itc'(ﬁ?'&R321@516}1ﬁ bﬁ?*’%%%%g@@]aﬂg%ﬁ Bl Hbtats.
(s 3H), 2.74 (t, 2H), 5.42 (s, 2H), 7.10- 7.19 (m

3728739(|n 3H). 5 METHOD 60 6-B
-—@%&%—-5 (1- brono- propyl)-3 -nethyl-6Hisothiazolo
Qm{34m1@}@¢vaﬂabdmeﬁe@{aﬁnﬁ@e @lteRlatild %%c&im?

azol o[ 4, 5-d] pyrim

6- benzyl - 3- met hyl - 5- propyl - 6H i sot
di @ﬂ?-o@n@n%mh@dw@)en@mmge (pethod aszp 2aAd8snal) um dissolved in

™ S%ﬁl%{)ﬁ%??l(l?’lO%l&gih n? %m%g; o%ﬂ% 15%%1@(6? o_(Lv %ﬁ‘i rqaﬁtlon mixture

was amextntxamkzmd tﬁe?&smh.t): v erygcidiectd Fbnel hopwhee 1l THe He¥ide (2£)-3-amino-
drop of Brom ne was added only after the previ ous drop

C2- cyq@gguy?eggqt@gmny@rﬁéﬂ eb& §9By aﬁbnq»v\mcqrys‘ﬁ@st BHeNMR (300 MHz, DMSO-dg) §

222 (530 PR DL s Rba DS DR M Bl PDne LG

(el uent 10% Et OAc i n hexanes) and M5 showed the
ME;&@Zte di sappearance of the SMand only the product,
action mxture was poured into ice wat er and
S-An@iS-5aEHER MRl e dindic Tl Aol 90 C

ayérs were co 2% sodi um -
t m@sﬂﬁ@tselmmmmﬁ) -3-3tnind-2-, cyamibﬁt—2(eﬁ@thl‘da)md@(1hétﬂod 5}3(111 g, 0.78

S AT & IR TR R S

30 m}ﬁeAﬁ'e!iS@l@ cb 81(%&7%11 ("é? ﬁ{esa?gig&n tgé %ﬁ%?quast@m(ea %ﬁ%@ é'f'(.}J\"Vﬁ after which

the Ti@ sh@wgd th¢ oemp(ettj,onbtﬂme réa@on( The &Ialict;orﬁmgguré Ng\?ﬁ@m{amd 10 300 ml
Ina r%_aliyfvmrﬁ@g %q)% B‘gc?l?d N‘Tn 1ce-'bat?1 &,Er% cryg{)alhzed product was filtered off and

washé[:d' \Gvgh %?E%%QCWI gl’d& %8 dBied 10, INERCa 158 O RA] Olghot to provide 5-

amino- 3—methyllsot1uazole-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-yl)
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)

-methyl-butyramide (alternative procedure)

- was added dropwise. After the completion of the addition the réaction mixture was allowed to

warm 1o 1.t and stirred overnight. The TLC and the MS showed the complete disappearance of
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yI) propel] 4 nethyl benzan1de hydrogen chlorlde To a
sol ution of
6- benzyl - 5- (| - bronmo- propyl ) - 3- net hyl - 6H i sot hi azol of 4,
WO 20041088628 ni di n- 7-one (nethod 60) (260 ng, 0. POTiam2b)5/003207
i n anhydrous DMF (10 nL), ethyl diisopropylamne 25
(387 nmg, 3 mmmol ) and N-(3-am nopropyl)carbainic acid
tert-butyl ester (174 ng, 1 nmol) were added at room
tenperature and. the m xture was stirred at room
tenperature for 1 h after which the M analysis
showed the conpl ete di sappeaggnce, of the starting
brom de and onIy t he product peak at 472 (MH) was

e s L AR S B e P S A0t e i
water Qmmem HTABOS mIR$LHaNEE OGS r@omﬁan)e grifd @lzo@qm %ﬁ& BALSHver Na SO,

to 30 get the crude ami ne which was di ssol ved

Concegiyiatipn pohean(HOL fayper arearideditbopmde prosupyvbioh meas mmmhfrom

DCM/%ggg'{gQ;ﬁ?& gT C%Z&g?%gﬁaﬁ t(g Cf;y@%c?gdn%hyl-ﬁsot%r%cﬂs—&yl)-g-methyl-

butyraide (BY. rg,tsssgl At OF-Prhith @Mﬁﬂkneﬁd&klar iR P00 5 104 (d, 61,
nmol ) in chloroform (20 M) was added dropwi se and't
2.18-J3 X oo K1), Q6. (AR dd (5.311)1 2.8 (b, t18). whi ch the M5
showed the conpl ete di sappearance of the am ne and
only the product peak at 590 (MH). The reaction
METHOD gse was concentrated and the crude 5 product was

. ur |ed by col um chronato-raphy to |solate the pure
3-Me lapgaoinsothiazglesdocashbe sranpide (4lipeative procedure)

o0y L s o A0 oo 2
(72 g, 822 panel) dr 3@ dghdums MNESIGH €. 143, \KiaSSﬁa]le& debpwise\BB &1 o ogen

freeze dried to get the pure product as a white fluff
peroxiggjat 40 °& sfter Womipgthe 1eopesviyeAT] the regptionmbriugapse aH07C. The

add1u§t§@§3£ M}%%letfﬁbg%/? 1{ ;'X%% %:)%dchgfygag 2%9%%?3 Cs?lqv%d)fhg %oxg'ipletlon of the

reactidn. J8e ted@Boif imixtudayas olel-ia. 1%&1@13011][—&0!]. wﬁ’s ﬁ&vbsadd&ﬂ'ﬂmth cooling till

the pl—fgf tﬁi g_ﬁach%n}_%w{%mm%%G 'Jﬁ e-pgec(lﬂtate_@lprj_)jluctéveg gul }_?prqgj@n@,ﬁned n

: vacuu%"t’)venzo %@t tﬁ@%me adtille (olgﬁ;rd@)o) EPhel Rl %Q% sa@ﬂﬁﬂe& 'vﬁﬁltlgm and

no- nr opyT).- N°[ I = ('6- benz
extract;:;dov@] gupgr m)m (34:66, t-butanol:1 ,2-dichloroethane) and- the combmed organic

i RS UL A SR o B0 s

The rdsi’dlué @Hﬁﬁﬂﬁﬁ&ﬁfwﬁﬁﬂﬁdﬁdﬁé{ah@é {D-henayd aﬁ”addﬂ onal 9.8 g of pure product.
- 4- 0X0- i hydro-isothiazolo [5 é

Total ;ﬁylld, qfljlé}&fg (;S.M)) 3—p1eﬁ'p'§r-|5]~(_: (methgkh;tyrymngyﬁspt}amomamarboxyhc acid

s PR R HEAR 36 G0 28 PR D 5o

2H), 11.77 (bs, 1H)

METHOD_ 26
6-Isobutyl-3-methyl-SH-isothiazolof5.4-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 m! of 30% NH3'_ and then was heated to 140 °C for
5h in 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 ml) and dried under
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20 purity of the (+) enantiomer. Method Conpound Nane
Col um Sol vent (+) Enantioner SM # Type conposition
WOR;@{’@@E?%Q time WD 2006/ 018628 PCT/ GB2005/ 003207 -94
npound Name Col umm Sol vent (+) EnantBiCdffel20&)(03207
Type conposition retention tine 62 (+) N-(3-Am no-
Chiral pak 70% hexane 11:7 m n Met hod
propyl)-N-[1-(6-benzyl- AD 30% 61 3-nethyl-7-o0xo0-6, 7-
i sopropanol di hydro-isothiazol o[ 4,5- 0.1%
d] pyri mdin-5-yl)- diethylam ne propyl]-4-nethyl
benzam de Exanple G 1 Alterdmtdi ve procedures to
prepare certain starti ng materials METHODI 5

vacudn Ghedki X8 bixy!-BA8AR) - Ml%&dl&[‘ijltﬁd]%?hﬁﬁ&?aﬁ LbYE11 g, 26%) was

procedure) Trie hyI orthoacetate
isolated la® mo nfftwhitegpo(vEiRn. @NMTO@WZ}&&G 0gl (dcold), 2&“26(&11 dH), 2.69 (d, 2H),
(allézl,ﬁ (25 nil) were placed in a 5 1 RB flask equi pped
2.82 )a sti rrer, thernmonmeter and a Vigreux colum (20
X 1 in.) on top of which a distillation condenser was
pl aced. The reaction m xture was heated and et hyl
METH OB began to distil when the tenperature of the
5-Be re?%tl | KL URS H-ig0 plo] 3. 4-dipyrimidin tr(?lmabouéa procedure)

14'f-b Esoldtiiofthe s- 15(%5%@1133ﬁeﬂ@§5ﬁqg@tﬁﬁ§61%¥53@- g@rﬁmﬁﬁ{ @roﬁe (method

evaporator to renove the | ow boil erial’s and
26) (Heg,l 4hremadsn $0 melrof dnky drbus BT apyiC, anlfas @iddd (34 (a(i’!fdmmol) of

i D B R b 0 PSS i
20 °(NewRAgs: RO9LH aﬁﬂgre‘%ﬁtﬁ%ﬂmégh&wé@th% coM e Bsiifelrance of the SM.

overnight to yiel
The rﬁac(tmnezmklye wahyburdé m@c) iqgedobdhoniet and ext{A@ted vgth BiOAc @(]&)0 ml) The

com S AP e oS R o

concentrated. The TLC and the 'H NMR showed the presence of two products & alkylated as

well as O-alkylated products in a ratio of 75:25. The products were separated by column (silica
gel) chromatography using 10% EtOAc in hexanes. The major N-alkylated product 5-benzyl-6-
isobutyl-3-methyl- 5H-isothiézolo[5 4-d}pyrimidin-4-one was isolated as White crystalline solid .
(10.8 g, 70%). lH NMR (300 MHz) 5 0.94 (d, 6H), 2.23-2.37 (m, lH) 2.64 (d, 2H), 2. 82 (s, JH),
5.38 (s 2H), 7. 10 7.38 (m, 5H).

METHOD 28 ,
S-Benzyl-6-(1-bromo-2:methyl-propyD-3-methyl-SH-isothiazolo[5,4-dpyrimidin-4-one

(alternative procedure)
To a solution of 5-benzyl-6-isobutyl- g-methyl 5H-150t111azolo[5 4- d]pynmldm-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 thO ml} and dried over Na,SO4. Concentration of the organic
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(2E) - 2- Cyano- 3- et hoxybut - 2- enet hi oanmi de (alternative
procedure) 2-(1-Ethoxy-ethylidene)- nalononitrile
net hod 1) (300 g, 2.2 nol) was dissolved in

WO 200eiPdi%8%is benzene (3.1 1, slight warm ng reqHCTf&ﬁjlﬂ%ﬁ’GﬂW
20 m of triethylam ne was added. The WD 2006/ 018628
PCT/ GB2005/ 003207 -95 m xture was nechanically
stirred and hydrogen sul fide was bubbled into this
solution for 2 h and a solid formed. Then N2 was
bubbl ed through the reaction m xture for 40 mn. The
precipitated solid was fil teged of f, washed with cold
benzene (200 niI) and dried in a vacuum oven overni ght

L Te e T —

4-one((2B)7 @9%? a@wan@v@mmmesaharfﬂhmmmﬁbBWMI YH) 1.11 (4, 3H),
rocedur Cyano- 3- et hoxybut - 2- enet hi oam de
2.62 fﬁéﬁmobﬂ)z? 8(31(5,0:}@,, 46125{& Hé) s &ﬂe(é bﬁ{)aéo’&Z\/(éleh 70-1.42 (m, SH).
solution of ammnia in nethanol (2.9 L) and stirred at
r.t. overnight. The reaction m xture 10 was
METEoDaeat rat ed and the residue was crystallized from hot
mater (1. L) to prOV|de (2E) 3- am no- L
3 E "5‘ ale Shbes AA WS Wﬁﬁlmhm%mm
NVR (300 MHz, DMBO-d6) 6 2.22 (s, 3H),
(alterty %&ﬁ?ﬁdﬁﬂ) 8.53 (bs, 1H), 9.01 (bs, 1H), 11.60
(B®,a sbll'ﬂ)uonl\QE'Birlﬁﬁzﬁ] 451 -bromo—Z-—methyI-propyl) -3-methyl-5H-isothiazolo[5,4-

dlpyr?ﬂéﬁ{gﬁ AR (J{}m%tflﬁy %@éﬁ@r egaa%e o Beﬁyc@élils{ﬁwn(@fnﬂ)a sodium azide
(2.33 %2ﬁ mﬁmap%&eaxﬁ@%%x%ns&%mﬂ %g dﬁqﬁp&%&é fc(r%%our. The

I n methanol (2 L) was opwW se
TLC mh' the 8M Siifwduythie ogreplefsedisnppdaansestt the pertingdrafide3Dhenenction mixture

s e s SQERLED 59955 e RO BB i e

was wWaiBedCWiIvater QT000hI) Bignd ng—l@o A 1P8nd diel MBSO} oRentibiéh of the
was evaporated to. 300 20 in a rotary evaporator and

organgdayedrondesgthp é@ld@@@wucm@@rwmmﬁeé@m cphweuGtliofas))
chron{rﬁ't:%érgghgq.lgﬂnfgf éﬁal %tO)Q@%‘ﬁ&a%%%% é&ﬁ 1t ooi%X a%eaé-fﬁgﬁdo &JIthhyl -propyl)-5-

n vacuum‘a er ni I OVi
benzy®-3 —Iﬁﬁhﬁl@SB*lm]ﬁthQu} S%H]waﬁﬂﬂlﬁ-Ma@aaﬁbmg,t%%)els(aJlG&‘ rﬁéitmg solid, 'H -

g( asall f/ellowcr stalline solid.

NMR{ 3R B ToRse s07z(dzéHos 574 (3, 06 B3 (2P DB (4, 1H), 5.05
t hyl - t hi | - 5-vl th

(d1}¥E%5§€1§§9 % atlcg p¥oc;38re;azo ' )' e

METHOD 30 )
6-(1-Amino-2-methvl-propyl)-5-benzyl-3 —methvl—SH—isoﬂ:liazolo[5;4-d1vvrimidin-4—one

_(alternative procedure)

To a solution of 6-(1-azido-2-methyl- propyl) 5-benzyl- a-methyl SH-isothiazolo[3,4-
d]pyrimidin-4-one (method 29) (6.8 g, 19.2 mmol) in methanol (400 ml) was added 5% Pd/C (1

8 20% by wt.) and the resulting mixture was stirred at r.i. in an atmosphere of Hj and the

* progress of the _reactibn was monitored by MS. After the disappearanée of the starting material

the reaction mixture was filtered through celite and washed with FtOAc. 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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To a solution of
5-am no- 3- net hyl i sot hi azol e-4-carbonitrile (nmethod 4)

. , 0.76 nol) in pyridine (250 m) at 0 C
Woi(é&%ég@gyl chloride (100 g, 0.83 nmol) in chl &CAIGERINS/003207
(300 M) was added dropw se. After the conpletion of

the addition the reaction m xture was allowed to 30

warmto r.t. and stirred overnight. The TLC and the M5

showed the conpl et e di sappearance of 04 WD 2006/ 018628

PCT/ GB2005/ 003207 -96 the starting material and the

reaction mxture was diluted-99th CHCL3 (600 nil),

washed with water (200 m), 2N HO (600 nil), satd.
METHO®B1 (200 m ), brine (200 M) and dried over Na2SO4.
ncentrlatl on of the CHC13 Iayer plr ovi ded the crude

| arbai d ie y1 est §1Ite)m§wﬁé)ﬁ*ﬁ7’ldu@)
b T Hllutli : 8 f t 1

b gl ?ga 1H6nN ﬁ/ﬂR&?% ggﬂml\?l_lzl;?l%ﬁlﬂspraﬁy@fS ARy 1 ﬁnfé&éﬁ 5@l isbfza?azolo[s 4-
d]pynpydind-ope, (g@thaglﬁ)o) (2483l q SmuBH) in IQCM(I@Bsnl) 144 malETHDBieves (50 2)

wes &gyl ty 0ot REAtecied JATIIRERRIA) Cotd 45 Bl an e eaction

n:uxttxné:We? sﬁﬁ'bdi a8, Berhight SIdMAE pYoArek QF AU Sotion s HRoBtored by MS. After
sol uti on
the cgpRictedigipappanceRfithy startingamiag ¢l calytic argoung bhigdetib atiirveas added to

the réHc ﬁ@ﬁd}f;&%ﬁ %}rzsééavaugf %%a&axﬁ%%%%@d):i 29 2’0 ](:) ? ﬁ%&g 6%4]the reaction

mixtyre vasistieedit OfoE4 A el tmdmpiemdaﬁoﬂtﬁmbmmmspfthetﬂaézcuon mixture
The addition was

. m xture rose_t s
was S LS rosidiogds Rhe R GG, b HIDe ot Wastes with water (100

mlL), So'i‘ﬁ\é‘?Fb(}thE) &Mxﬁ&ﬁ@ﬁe@{o gﬂ?@éa Zﬁﬁﬁﬁa‘?ﬂrl 31518 F@%‘xo g@ dihydro-

m xture was cooled in ice an vvass V\Aya

isothigizely [%@dﬂpm@lﬁﬂﬁ-ymﬁ—mélybbk@inMBo] ~ppy 1} enarbundt ueid tert-butyl ester
n37 The. pr i.t at ed rodu flltered and :
3 el vghn T et Bl 6Viiine B epaiony

469 . The filtrate was saturated with NaC and

_ extract ed W|th super sol vent (34:66,
METH@D: 3ol : 1, 2-di cl i I or oet hane) and the conbi. ned

[ S 2 11

]LDV'IThé‘l mﬂwﬁ-hmmml)tmmw-ﬁfown MEdﬁuEfa@ﬁQéﬂﬁfbﬁﬁrm 8&61(%&&}1&1% procedure)
vi ded.an dd t i onal % pure product Tot al

"ng sQptionso 8{ gﬂlc@gB/gnzyl-B-me hyl -4 ox0-4, ~dihydro-isothiazolo[5,4-

dmaﬁn{eﬁl YA 00bah 8L A2 Q) &1 456 A0HG

Iey qie L Sl T Y o R E B b U A B P btnea rom
meth@d PUalfemativelpro@dui abdye RHhlodfdth (80 rd})diisGprO8yiéMslamine (6 g, 46.5

6@, gﬁ_ 77 (tgs, Hy. METHOD 26 .

mmol) was added and the reaction mixture was heated to 60 °C. To the hot solution a solution of
the p-toluoyl chiloride (3.78 g, 24.4 mmol} in chloroform (150 ml) was added dropwise and the
resulting solution was refluxed overnight. The TLC showed the disappearance of most of the SM.
The reaction mixture was washed with water (2 X 100 mt), satd, NaHCO; (200 ml) brine (100

ml) and dried (Na2804). Concentration of the organic layer provided the crude product which’

was purified by column (silica gel) chromatography using 10-30% EtQAc in hexanes as eiuent. ‘

- Yield =6.14 g (62%) of {3-[[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-

d]pyrimidin-6-y1)-2-methyl-propyl]-(4-methyl-benzoyl)-amino]-propyl} -carbamic aéid tert-butyl
ester. White foam, mp. 70-71 °C m/z 604 (MIF), '"H NMR (DMSO-dg, 300MHz, 95 °C) 8: 0.48

AR T3 R S B e S L L A3 P
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6- 1 sobut yl - 3- net hyl - 5H-1 sot hi azol 015. 4-dl pyrim di n-4-0
ne (alternative procedure) The

WO 200681%0¢$ - 5- ( 3- met hyl - but yryl ami no) - i sot hi azoPET4B2e05963207
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 reactor. The m xture was
poured into a 4 L beaker and cooled in an ice bath. To
the cold solution con HC1(560 m) was added dropw se
to pH 7.5 and a white precipgﬁgte was 30 formed. The
preci pitated product was filtered off, washed with

@ 342 48338 2ok 8805 852 Y0 2001 93850, 272264 o, 1,

2.72 @ mpgwt 2@9@@@){& -138); 5 %Qw B 9b%d 41_}%??97&%’2 9

i sol ate as an of
HNI\/R(BOO MHz) 6 1.05 (d, 6H), 2.32 (m 1H), 2.69

hqt!§g§§2Fb 2.82 (s, 3H). 5 METHOD 27
£ nzyl - 6-i1 sobut yl - 3- net hyl - 5H-i sot hi azol o[ 5, 4-dl pyri
S-AnﬁﬂcﬂBfﬁnéhﬂﬁﬁth‘i@bIee#-ﬁaﬂ)bXﬁnﬁéocedur e) To a solution of

6 TiOsmld g sofutipmr tfypnliie poid (hi yebesssl 42 diwys)i wascibarggd §-amino-3-

me&%%gﬁﬁ%%%—%cmﬁgémg% imgthfé%é m (3%)185] r}% t§'111 %Ltugen h %{ngﬁl ained below '
55°C . KHaQ3adiioh neiwege s henedio ’M’@ ahd @eldFoB1 Qom‘iﬂmmw shandd

the m xture was stirred at 0 10 20 . C ove The
disappgaganse of partinggeaterdl. Fsautaresyispoglegrie 66 b@@re the ammonia (21

;
vt 808BEEE 1413 ROE L B M o
The ré¢3Mi@Golitl )was Thehedcwith diled aexbome (56 vxa]umem}aaﬁhﬂiedi att BO°Cto give a

vele B asid e vield 2ol HRMEHa0aMMe RNt eHets, 5D, 628 (5, 11D,

presence of two products N alkylated as well as
O al kyl ated products in a ratio of 75:25. The products
MET\EQBZéepar ated by colum (silica 15 gel)

o (AR Sative procahre] "

ot i b it DRt DLz oho Eﬁagaﬁ&.amgm %éihﬁlsgﬂﬁazoie—ﬁl—

was isolated as white crystalline solid

 carboramide (mefhRS) G0BriR - euerslghenicarid ((0493api, DME (9.75

voluﬂ]e}_% 6(11% r%,agtl%%\waé ngreagblﬁﬁ/éls Ebgvas o%tamed(and 180';Daleraldehyde (1.10

eqmvﬁalﬁemmhc (34 ¢ YoRnh@EPwRERERY I THereRting Bt s 1ktell §0130°C and
I azol o 4-d] pyri mdi n-4-one (al ternative or ocedur e)
held af gethixdgr M:lplérﬁeg]pvmg water via a Dean Stark apparatus. Once the reaction was

: comp%iéd]t?nﬂ_é%% 8’%% LSRR ad %ﬁﬁﬁldiéﬁahéﬁtst&'d%ﬁ {aﬁhﬁﬁe (ijg (Pe\,’c{uiv) was

~ charged and the mixture was held at 115°C for 7 hours, then cop'led 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 resulfing precipitate was cooled to room temperature and held for 1
h. The produét was 150lated by filtration and washed with water (2x0.5 volumes), dried {0 give a

pale brown solid (typical yield 89%).
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(rret hod 27) (5. 81 ‘g, 18'“5 nmol ) and sodi um acet at e (10
in acetic acid (100 mM) at 100 C, a 25 solution of

ne (6 g, 38 mml) in acetic acid (60
a?ggﬁé@sgq@opw se over a period of 20 m nutes. &32005"003207
reaction mxture was stirred at that tenperature for
30 mn and cooled and the TLC (eluent 10% Et QAc in
hexanes) and MS showed the conpl ete di sappearance of
the SMand only the product. The reaction m xture was
poured into ice water and extracted wwth EtQAc (3 X
60 m) and the organic | ayergpyere conbi ned and washed
with 2% sodi umthiosulfate solution 30 (60 m), water

METHO® 34 ), brine (100 m) and dried over Na2SO4.
— concentration of the organic W 2006/ 018628
{3- F1P(G?B@D&Bﬁﬂﬂﬁ%é’xo-ﬁfQSdlhwenscﬁhxamldEfd4 dlpyrimidin-6-y1)-2-methvl-
: pro&gl) 3-met hyl - 5H i soth
cstey (Dtpmptive gagcedurein; t e

CW&B’E@ hieﬂﬁ)ﬁfa}o?wgandﬂeywo @ﬁ%l M"’I-‘ﬁ-lFQ’? Q/oléﬁéne%g aé”&‘%arcefl di-t-
butyl(i@arbp&gte (ZLOS ©qyist) inTFRF (ISVngn‘(es{),. Th&l}qacﬁoﬂﬁ’a? héed m45°C and held for

I .5 MET 9 . : . .
/b RISk G AP T S anigrialamdbn Frulingisabiian was
heatelda@ 65 C. Fﬁmu&iempMI AN ui )k S A (5 UB LRERS A @hreed over

To a solution of

10 mis peasiing centinped pobi Cangdelddor f py Mymshmedahﬁapscﬁrmce of tert-
butyl fgz’g&%é:f)ﬁaro 1 bI mrageu gfoé{eﬁ@?]é( m‘:I‘n)?r)ngsci g%l)geé,‘ lg)éeira gépaﬁ%ed and

washé@ w38 veater3F vﬁmmhe)s) wa fraatahest tha shlttien sbtxinbd €0.9R8quivs) was charged to
stirred, at roomtengerature for 2 hour. The TLC of the

a solynaRBIRENnE Al [ waHA-drRethy pippelindiveay lot-methy St hispthingolo[5.4-
5 08203 i SRR S 08y 1 vl

equw'ﬁlwt)o'f@mactldra;watmem stisd edernighhatvab@riefip@@tunt Jntil the reaction

s B, 0T 0 £t Chad o), chncent e on ol 08 o

equiv dhd {He@EslnLOLHAR HeR dctBghiflnti] lactht RIREQFFIRRNY queous acetic acid

usi n% 30% Et OAc i n hexanes as eluent to 1solate
(20%gLv 2-Savlwioes) weee ehyargask oy L9 :rgnutes stirred at room temperature for 10

iV N S S8R0 18416 YT 8 ond e orgic
layerMelE):on&nﬁaﬁa uﬁdier vatlo at5007. I(lﬁtheﬁ’c@lmen% vodd-charbéd (IT]S vﬂ;lﬂlnes) and the
' 2.98 (s 3.71 (d, 11-1), 5.0 é 1|—? 8 (d
solveawmovedlé?lm Pagvchvasqbtained BN BIREIEO B pical yield 9256). iz 486 (ME).
6- (1- Ami no- 2- net hyl - propyl ) - 5- benzvl - 3- net hyl - 5Hi sot h
i azol o[ 5. 4-d] pyri m din-4-one (alternative procedure)




To a solution of
6- (1 -azi do- 2- net hyl - propyl ) - 5- benzyl - 3-net hyl -5Hi sot h
i azol o[ 5, 4- d]pyrimdin-4-one (nethod 29) (6.8 g, 19.2
WO aee/0¥862% net hanol (400 m) was added 5% Pd/ CPCT/GB2805¢03207
20% by wt.) and the resulting m xture was stirred at
r.t. in an atnosphere of H2 and the progress of the
reaction was nonitored by M5. After the di sappearance
of the starting material the reaction m xture was
filtered through celite and washed with Et OAc.
Concentration of the filt raﬂg brovi ded
6- (1- am no- 2- et hyl - propyl ) - 5- benzyl - 3-met hyl - 5Hi soth
i azol o[ 5, 4- d]pyrim’din4 ﬁgZA 86% . 30 WO
2006/ 018628 PCT/ GB2005/ 003 5’ METHOD31 {3-f
| - (5-Benzyl - 3- net hyl - 4- oxo- 4 5-di hydr o-i sot hi azol o[ 5
4-dl pyrimdin-6-yl)-2-methyl -

peepyl am - propyl } - carQ@nc aey d t - but ¥tO est g

‘@gter pat rl{:\‘J/}\le gg To =0l utio ﬁg%f , 7=§_
1- ami ney 2- rret.Eprropyll_»,c) 5- Béhzyl H3C & NHz
3-met hyl - SHi sot hi azol o[ 5,4 5 d] pyri m di n-4-one

(method 30) (5.4g, 16.5 mmml) in DCM (100 ni), EN@@

nol ecul ar sieves (50 g) was added foll owed by
protected 3- aninopropanal (2.84 g, 16.5 nmmol))

nd
reacti rregcmnat r vern a
thiv,@ress B AR N o was ool Qar e By o
Af t conpl efe,di saplpg ace of the stay; NH,
Mtlc anount ‘of acétlc aci d was add to
the react pon followed by sodiumtriacetoxyborohydride
(3.49 g, 16 5 mol) and the reaction 10 m xture was
stirred,as, NHiOHf or 4 h. After the conpletion of the
reactjon (Ms), the reaction nmixture was filtered and
_the resi due was washed with DCM and thg filtrate was
ed PNH2 water (100 nl), brine (10 and
con Nt rated to gN¥gOH, 140°C, 4 h
{3-N-gqBenzy| - m-ﬁvrwsl\’d
|sotI|azo 7/4-d] pyri mdin-6-yl)-2-methyl - propyl am no
]- propyl}ocarbam'c acid tert-butyl este%RIBﬂ.m\/@, '

c
th

theoretical yield = 7.9 g) which was useg,ag,such for
t he next reaction. 15 METHOD 33 .
13>[ [ 1- (5- Benzvl - 3- et hyl - 4- oxo- 4
5-di hydr o-i sot hi azol o[ 5 4-dI pyrim din-6-yl)-2-neth} iR
_ pr op ['1-(4-nmethyl-benzoyl)-am nol - B opyl }-carbam c o]

terkrbutyl ester (alternative ,o':’e1dur e) o
oI Nh of - Bry, NaOAc )\/\
B 1-9%§eqzyl 3-ﬁﬂef-hxl—-—4-—e*o N , 9 dIMI sot I’?'i

Rz
l N7
- - ’ O
] Ry R4 o
N : N
7 1.R3COC!, K,COs3, / P ‘

~ HN N,

'R, ~ 2.4M HClin dioxane Ra~( 'R,




20

d] pyri m di n-6-yl)-2-met hyl

ic acid tert-butyl

- propyl am no] - propyl } - car bam
ester obtained from nethod 31

WO006018628 ve procedure above in chl or of or m ( 3R THEB2005/003207

di i sopropyl et hyl am ne

(6 g,

46.5 mol) was added and

the reaction m xture was heated to 60 C. To the hot

solution a sol ution of
24. 4 mmol )
and t he

t hep-t ol uoyl

chl oride (3.
in chloroform (150 m) was added dropw se
resulting solution was refluxed overnight.

78 g,

The TLC showed the di sappeardfse of nost of the SM 25
The reaction m xture was washed with water (2 X 100

m),
(Na2SO4) .

. the crude product which was purified by colum

hepinif oo et

satd, NaHCO3 (200 ngxAnfepgs(A00 nl) and dried
Concentration of the organic |ayer provided

S \v?r%?sgnh%c use_fl?g%@ 188'%?};3/ sEttgeAt(t:c ei:cﬂeme A above:

Ex.

(T ddEpdapenzyT -3 et

MH NAmeX0- 4, 5- O Nydr o-1 S0t

hﬂOI

SM

Al

A2

OB BRS¢

,re&kﬁhhﬂ@mﬂ@&% ﬂ%ﬁ}ﬂw

2] ‘“’TN‘@"O“"*“@‘MS??%;m

{

HI‘PE‘]GSEQ pyl-r%-me?@l 171
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equi v) and toluene (4.9 volunmes) were added. The
resulting mxture was heated to 130C and 20 hel d at
reflux for 1 hour renoving water via a Dean Stark

WO 26di¥L8s. Once the reaction was conpl ete t BCTERI005093207
renoved under vacuumdistillation. Sodiumbisulfite
(2.50 equiv) was charged and the m xture was hel d at
115C for 7 hours, then cooled to roomtenperature
overni ght. The solid was renoved by filtration through
harborlite and washed with DM (1 volune). Analysis
showed conversion to productigpd the reaction was '
heat ed to 50C, water (15 25 voI urres) was added and the
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20 WD 2006/ 018628 PCT/ GB2005/ 003207 -102- EXAMPLE A
OEt . S EtO ON ~OEt + <CN AcOH reflux EtO-CN H OEt CN
-EtOH H3C CN H3CNH2 NH3 CN Butyryl chloride CN 101

WOLRE/QIR622 g \ NH NEt 3 NS NH2 H3C NH2 O H20PCTRGROpS/@®3207
CONH2 NH N NH4OH, 140 C, 4 h N 1 ~~* SNHS/ S O
RIBr, DWW K 2033, r.t. ORL OOR R Br2, NaOAc + N

SN NAOHN-N S Br

SJRR H2N O ORL

isothiazolo[5,4-
d]pyrimidin-6-ylI)-propyl]-
4-methyl-benzamide '

hydrogen chloride

(m, 2H), 4.70 (d, 1H), 5.35 (bs, 1H),
5.80 (4, 1H), 6.88-7.35 (m, 9H),

7.75-7.85 (br, 3H)

-105-

Ex. | Compound "H NMR m/z SM

A7 | (+) N-(3-Amino-propyl)- (DMSO-dg, 500MHz, 96 °C) 8: 0.70 | m/z Method
N-[1-(5-benzyl-3-methyl- | (t, 3H), 1.50-1.70 (m, 2H), 1.94 (m, | 544, 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 (d, | 546
dJpyrimidin-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-ds, 500MHz, 96 °C) §: 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—dﬂ1ydro- 2.26 (m, 1H), 2.62 (t, 2H), 2.76 (s,
isothiazolof5,4- 3H), 3.65 (¢, 2H), 4.96 (d, 1H), 5.66
dIpyrimidin-6-y1)- (bs, 1H), 5.78 (d, 1H), 7.05 (bm,
propyllamide hydn?gen 2H),7.25 (bm, 3H), 7.30-7.50 (m,

| “chloride 2H), 7.60 (s, 1H), 7.85-7.99 (m, 2H)

A9 | (1) N-(2-Amino-ethy)-N- | (DMSO-dg, 500MHz, 96 °C) 5: 0.60 | m/z | Method
[1-(5-benzyl-3-methyl-4- | (t, 3H), 1.85-2.05 (m, 2H), 245 (s, | 476 | 13h
oxo-4,5-dihydro- - 3H), 2.76 (s, 3H), 2.90 (m, 2H),.3.80 | (MH")




N N / HRD3, ~N HO S NzO CH2CI12 S HN R 2:
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M HCl in dioxane R3--~ NR2 0 WO 2006/ 018628
CT/ GB2005/ 003207 -103 EXAMPLES A The fol |l ow ng

WOcHM(9%p38s were synt hesi zed according to synt RETIGB2005/003207

S

cheme A above: Ex. Conpound "H NVR mz SMAl (+)

N- ( 3- Ami no- propyl)- (DVBSO d6, 500MHz, 96 C) 6: 0.63
mz Method N-[1-(5-benzyl-3-nethyl- (t, 3H),

1.
4-

40-1.74 (m 2H), 1.75-1.96 490 .13
0x0-4, 5-di hydro- (m 1H), 2.05-2.20 (m 111), 2.39

(s, (MHi) isothiazolo[5,4--1BH), 2.46 (t, 2H), 2.72
(s, 3H), 3.36 d]pyrimdin-6-yl)-propyl]- (t, 2H),

Ex. 4
(

CRmgounall), 5. 50 (P5g NI 4- MEt hyl - benzam de| &
1\1)%!I 6.95-7.37 (m 911),7.79- hydrogen, chlor a/

SM
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bsn NBF)-(ABeh)-3N- ( 3- ADRISQPUgLIPD) 5( OB, 3B, 50
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f-oxe-BEdiydro- (.99+1).1 @B'[@{)l QQ-B%(mSa
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Q%Brofd?)riodro i ng}]Hi %1 %@"Ogi{)’ éé? 1(¥ (ﬁ’
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s timenymind) 7137500 41 1 380, 296kbgon
3 A3 500 WHz,
Jé%“’%ﬁ‘ Aol 7 DA R R s,
7p®z@®1cfel uor o- benzyl ) 7.1pd4 (rﬁ),QH) (t, 3H) 1.4

r-\n—\oo NN WO

54 /m ENQ 120K Q fae fh\ll 4 OO (= 162 1 7G

Method
121

TTOTTUT

(m 114) 1.85 - 2.01 (M—|) di hydro |soth| azol o[ 5, 4-
(m 1H), 2.14 - 2.27 (m 1H), 2.38 (s,
d] pyri mdin-6-yl]-propyl}- 31-1), 2.44 - 2.49 (m 2H),

2.

76 (s,




4-nethyl -benzamide 3H), 3.35 - 3.46 (m 2H), 4.87 (br

s, hydrogen chloride 1H), 5.48 (br s, 1H), 5.75 (d,

6.84 - 6.96 (m 2H), 7.06 - 7.15 (m 1H), 7.20
WOZ““/Q’@F Bm 4H), 733 - 7.41 (m 1H), 7.52 (bPCI/CBAGS/003207
WD 2006/ 018628 PCT/ GB2005/ 003207 -104 Ex. Conpound H

NVR mz SM A4 (+) N-(3-Am no-propyl)- (DVSO d6,
500MHz, 96 C) 5: 0.68 mz Method

N-[1-(5-benzyl -3-nethyl- (t, 3H), 1.50-1.72 (m 2H),
1.91-1.96 554, 13g 4-o0x0-4,5-di hydro- (m 1H),
2.13-2.17 (m 1H), 2.47 (t, -39 - i sothi azol o[ 5, 4- 2H),
2.77 (s, 3H), 3.38 (t, 2H), 4.95 (M)

5 d| hydrq» ,
t hi az8l of

.28CON6 (m 5H), hydrogen chhkori 64 (d, 2H),

75 (br, 1H) A\.ﬁ{(ﬂ){ N(XCQ}AI’HHO- ( DVMSO--d6,
96

1.89-2.01 510 13c 4-o0xo0-4,5- dlhydr01

d] pyri mdin-6-yl)-propyl]- 3H), 3.3971(bin, 2H), 4.94
I\D(3 Ay no- propyl)- (DVSO-d6, - 5 I\/HzR 96 C)5'
s N

3H), 25r46 (2H, hi dden by DVBOP

d] pyri m din-6-yl)-prdp§ARPLERd, 1H), 5.57 (bs, 111),
5.80 (d, 1H), 4-brono-benzanmide 7.18 (m 2H),
5Q0
N-F 1- yI 3-methyl - (t, 3H) s, 4'5 1 83 (m 2H),
2.10-2.20 (t, 11-1), 2.46 (MH) isot f%& %4-
(hi dden by DVBG, 2H), 2.77 (s, 3> L
(d, 1H), 4-chloro-benzam de 5.58 (bs, 11-1), 5.81({d,
1H), 7.12- hydrogen chloride 7.56 (m 9H) A6 (+)¢
0.

d NJ[1-(5 n - met yI
H 1. 70 (m ﬁ@é@%

71 .16 (m 1ApOH2. 31 MS
d] pyri mdin-6-yl)-propyl]-.2.76 (s, 3H, 3.39 (t, 2H),
4.3 ( 3-fluoro-4-nethyl- 1H), 5.54 (bs; 1H), 5.81

(d} HaM) , " bememed de hydrogen 7.09-7.52 (m 8H), 7.74
(by, 3H) '
5 Ry ' : ‘ 5 R
A : 1:R3C0CH KoCO3, ) f
'N\S\ N/)\A H,0O, CHzclj I N\S.\ N/)\]/\ HCl
'- HNM . N/‘-'-..,_./\
NHBOCZ 4M HCl in dioxane Raj( . NHz
-0

Acetone, Na(OAc)3BH,
mol.sieves, 16h




chl ori de WD 2006/ 018628 PCT/ GB2005/ 003207 - 105 Ex.
Compound "H NMR nfz SM A7 (+) N-(3-Ani no-propyl)-
(DVBO-d6, 500MHz, 96 C) 6: 0.70 iz Method

WORQ(6H1§638 hbenzyl - 3-net hyl - (t, 3H), 1.50-1.70 CEI/GHIPH5/003207

1.94 (m 544, 13e 4-o0x0-4,5-dihydro- 1H), 2.20 (m
111), 2.46 (m 2H), 545, isothiazolo[5,4- 2.78 (s,
3H), 3.30 (m 2H), 5.10 (d, 546

d] pyri mdin-6-yl)-propyl]- 11-1), 5.82 (bs, 114), 5.93
(d, 11-1), (M) . 2,3-dichloro-benzamde 7.29-7.72 (m
8H), 7.72 (br, 313) hydrogengghbloride A8 (+)

BBenzo[ b] t hi ophene-2- (DVSO d6, 500MHz, 96 C) S: 0.71
m z Method carboxylic awo- (t, 3H),
1.46-1.61 (m 111), 1.88" % 3f
propyl)-[1-(5-benzyl-3- (m 11-1), 1.93-1.97 (m 1H)
Z'éyf}(l nmet hyl - 4- oxo- 4, 5- di hydr o- 226&

P OW@@COWOWS(W@ sg@bﬁﬁl%@ﬁoqcs%lmgtogm et weme B above:

Ex.

IT=1r 5% pyllllllu”luyl)
qupéﬂ% (d 111), 7.0 m ‘propyl ] am de hyd SM

B1

Z(H)N El) 53&&21-%31389@13“ %91\/?3@%,(90 OC&%?(&VM%}I‘I)& 1 ﬁgi’ﬁp Method

(ﬁméshhﬂhgw 96 c,)o ’5 0. es 6@ &H)z mm had (m, 532 15

st e s st alp Tabaoh o aif?

- 3.80 (M 820 ,
7y glgpfdp,yl]fl'f) i) 8 3(5 +(J)n 1Hi|)(2tdm 829 (8] 3u42.49%s, 21

dTW?IPYMIHﬁnﬁ mowl)-4pr opﬁﬂ),z 80 60 31, 3.00-3)05 (B, B8), 7} 35

ogen aéﬁ or|t ggl Vo %68@@}3@858@@05@3‘5%207

106 Ex. Conpound ' H NYR).80 &VI1H), 7.00-7.40 (m, 9H)




A10 (+) N-[1-(5-Benzyl-3- (DVMSO-d6, 90 C) 8: 0.66 (t,
3H), mz Method nethyl-4-o0xo0-4,5-di hydro- 0.90-1.10
Wof'géﬁi&ig 1. 30 % gg (1m955(1?n 1(2|M_|)|soth| azol 0[5CT/GB2H?)5/003207

d]pyrlmdln 6-y|)-propy|]- 1H), 2.05-2.15 (m 1H),
2.35 (s, 3H), N-(3-dinethylainino- 2.75 (s, 3H), 3.41
(t, 2H), 4.96 (d, propyl)-4-methyl- 1H), 5.71 (bs,
1H), 5.92 (d, 1H), benzamde 7.10-7.44 (m 9H) WO
2006/ 018628 PCT/ GB2005/ 003207 -107 EXAVMPLE B 0 CONH2
NH / NH4OH, 140 C, 4 h N~ -M8ON~- NS O Ry Br, DVF ||
K2C3, r.t. ' Rl OR O RBr2, NaOAc +/ N N AcCH
N NZ S Br S HZNNHBoEXAMPOE(RI N 1: R300CI, K2CQ03, N. S
N HO CHRCI2 NS 1 N HCO HWANHBoc 2. 4MHC in

di o@ane R3--{N,\NH2 Acetong, Na(gOAc)SBH, nol . si eves,

N7 6h /\/LLOJK/\

“NH, 2N NaOH

-

0 .
NH, 150°C, 0.5h N Microwave, 140°C, 20min

Benzybromide, DMF NaOAc, HOAc, Br,

NH .
N /)\/\ K,CO, ,rt,
07" °N .

0 ' _
K,CO0,, CH,CN -9
/4 N - -
N | ‘

- 100°C, 2days

\ . : :
o N/)\/\ 100°C, overnight N,
' 0]

Br
' \/\/NHBoc

g

R

N
N\/ I P 4M HCl in Dioxane N
Et,N, CH,Cl, 07 N , T /I\]/\
O N NHB ' O N
Y NP oc - NH,

R ‘ ) . R



OR N, N SJl~i~R\\ H H 0 WO 2006/ 018628

PCT/ GB2005/ 003207 -108 EXAMPLE B The fol | owi ng
onpounds were synt hesi zed accordlng to synthetic

WO@%@WZB above: Ex. Conpound 'H NVR nfz SM BET/GBR005/003207

N-[1- (5-Benzyl - 3-nethyl - (DMSO-d6, 90 C) 6 :0.65 (t,
3H), mz Method 4-oxo-4,5-dihydro- 0.75-0.85 (d,
611), 1.01-1.11 (m 532 15

i sot hiazol o[ 5,4-d] pyrimdin- 1H), 1.35-1.50 (m 11),
1.80-1.98 (MH) 6-yl)-propyl]-N(3- (m 114),
2.00-2.19 (m 3H), 2.35 (s,-1ie,opropylam no-propyl)-4-
3H), 2.80 (s, 311), 3.00-3.05 (b, 2H),

nmet hyl - benzam de 3. 40 ( 15 (d, 1H), 5.70 (bs,
1H), 5.80 (d, 1H), 7.00-7 WO 2006/ 018628
PCT/ GB2005/ 003207 -109 EXAMPLE C O O N NHz N 2N Na OH
N‘é—'ﬁ C 0.5h O M cr ov%/la 1400 20m n
5 qyﬁlpggomm)@ qq@gg aceqT ng“lp quthetxc scheme C above:
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-oxo0-4,5- 8: 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)-propy!]-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)




NOI NICO®B , r.t, 0 N100C 2d

days / O K2CO8, O N
MN ONN Br \ ~NHBoc O /d OOI / RN/N~4M
oxane NI I N Et3N, CHd, ONON
WO D REBoe O /Nt N 2 R R VO 2006FSHEERASI0SH7
ol | ow ng

PCT/ GB2005/ 003207 -110 EXAMPLE C The f
conpounds were synt hesi zed according to synthetic
schenme C above: Ex. Conpound 1H NVR mz SM Cl (+)

N- (3- Ami no-propyl)-N[1- (500 MHz, 100C, DVBO-d6) niz
Met hod (5-benzyl -3-nethyl -4-o0x0-4,5- S: 0.68 (t, 3H),
1.52 (m 111), 474 23 dihydibtisoxazolo[5,4- 1.72 (m
111), 1.92 (m 1H), (M)

d] pyri m di n-6-yl)-prop O (m 1H), 2.39 (s,
3H), 2.51 nethyl - benzaEbddAﬂE)%%‘r%gen (m 2H), 2.57 (s,
3H, 3.41 (m <chloride 2H), 4.85 (br, 1H), 5.50 (br,
111)’01%‘ 77 (d, 1H), 7.07 (br, 2H),

CN EtO CN  sgH EtO CN
_§0Et + ( AcOH, reflux >=< 2 = NH
OEt CN -EtOH HC  CN e

| - l NH,
CN ' CoN
MH - Isovale;;rl chloride m (9 H2N>:§7NNH
S Y\( S NH2 H3C g 2
O ;
l H,0,, NH,0H o ﬁ
CONH N
N,
' 'S
' w

| Br,, NaOAc
R

: R . R |
| 3 /—© | | S /—© ‘ K f“@
N Pd/C N NaN N
. ~a

T\ 4 <t — S\ s - pME - N 4
'R 2 N, N N, -

S . s g7 N

NH, N, Br

1 OHCH}?NHBOC
2. Na{OAc),BH

_ R R
N 1. R,COCI, Py - , T \ ‘
I3 )\l)\ > N, Dy CIH
. N 2. 4M HCl in dioxane S

S N
HN
), NHBoe AN,




7.24-7.35 (m 7H), 7:73 (br, 3H) SC WD 2006/ 018628
PCT/ GB2005/ 003207 -111 EXAMPLED OEt CN EtO CN SH
EtOCN --Oet + AcOH, reflux 2 H C 3C NH Ot CN

WO @608 CN S 2 j MHZ Isoval ervl chloride [ OPCHBH2¢H9003207
N 1HPYyN <SN~A/ gNHHCNH2 0 ( ZS O HO,

NH4OH O O ii CONH2 NHAOH / DMF, K2C03, r.t. \ NN N
HNSNNSN SN R~Br Br2, N\aOAc RRR 0 OO0 N
PA/CNaNN HZN N DM N _ N N~~~~SSS
~112 -
EXAMPLES D
The following compounds were synthesized according to synthetic scheme D above:

Ex. | Compound "H NMR m/z SM

D1 | (+) N-(3-Amino-propyl)-N- (50°C, DMSO-dg) 8: 0.47 (d, 3H), m/z 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-y1]-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,
chioride 8H), 7.71-7.81 (m, 3H)

D2 | (+) N-(3-Amino-propyl)-N- | (500 MHz, 96°C, DMSO-dg) §: 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, 110),

| 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) 8:0.52 | m/z Method
{1-[5-(3-fluoro-benzyl)-3- (d, 3H), 0.94 (d, 3H), 1.15-1.25{(m, | 522 35b
methyl-4-0x0-4,5-dihydro- | 1H), 1.26-1.33 (m, 1H), 1.45-1.58 | (MH")
isothiazolo[S,4-dlpyrimidin- | (m, 1H), 2.32 (m, 2, 2.38 (s, 3H), |
6-y1]-2-methyl-propyl}-4- 2.78 (s, 3H), 3.32-3.40 (m, 2H), 5.1 1
methyl-benzamide (bd, 1H), 5.56 (bd, 1H), 5.90-5.93

(d, 1H), 7.11-7.38 (m, 8H), 7.58 (b,
2H)




NH2 N3 Br

OHC 1n- NHBo
:Cui::oxane 2S N HN r
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¢ 2. Na(OACc)3BHR R N 1.
\-Cy/NH2 y~NHBoc n > On WO
- 112" EXANPLES D The

ri

WO H& g conpounds were synthesi zed accor di R§TG@B2005/003207

synt heti c schenme D above:

Ex. Conmpound 1H NVR m'z SM

D (+) N (3-Am no-propyl)-N (90C, DVSO d6) 6: 0.47
(d, 3H), mz Method {1-[5-(4-fluoro-benzyl)-3- 0.92

(d, 3H, 1.10-1 28 (m
nmet hyl - 4- oxo- 4, 5- di hyd
2H), 2.36 (MH) isothi
2.66-2.72 (m 1H),

2.75 (s,

1H), 522 35a
ro- 1.44-1.56 (m 111),
azol of313-d] pyri m di n-
6-yl]-2-nethyl -

(s,

2.27 (t,

3H),

propyl } - 4-

Ex.

T, 2F, 5.1
S&mgg'éﬁé(d 1H). 5. 84

peny

T AR, 5. 57 merhyt=
P(dﬂ 7.12-7.43 (m

g{} 0[3;

SM

D4

ciH) N-(Zdﬁnﬁﬂd:):thylb,l\?{i .
N- (.3- Ani no
nQSZb%l’lh%@eﬁ'{Yi 4(‘B¢0b enz

ng glihydgsgﬁlgsot [ azoI

(Zd]ﬁﬁn@idm—%ﬂ{zm@yl d]

S, W 2.64-2.7 .

pl?fewwﬁzhr%?%{lzaa@ﬁ%ar

(#hdrddeh chforra® (d, 114),
; : S,

9H) 71 (b 3H) D3

3 . o
B 0 o

;(ﬂfﬁih@t%y(tl;ﬂbﬂw (.47 8H)
4

ol| d8: 755293 % 24B: 37845 4HD:

gsyaz -B7di l(}ﬁ' By, 5.02EtEHy | -

SEP@ @slﬂkrﬁ)% g, BHD.(121-24P,

7.20-7.40
((’“79%9(3 A ’no propyl) N-

m/z
0. 45

54,90
179%
P(ME ")

5. 06

(m
500

Method

D5

NHiZ %\Té%ﬁ?\liiﬁemﬁggql 6: |
uor o- benz
1(%1‘2?1@1 Z5mgthyb4oxgs 5

4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-y1)-2-methyl-
propyl]-4-methyl-benzamide
hydrogen ciﬂoride

(@MQ}J@Q zsdlm}lwabo °c 8: 0.39
)-3- (d, 3H), d. 3A)
(d, 3H), 0.93 (d, 3H) 240 (bm, 45),
2.55-2.70 (m, 2H), 2.79 (s, 3H),
3.68-3.75 (m, 2H), 5.00 (b, 1H), 5.55
(b, 1H), 5.91-5.95 (d, 1H), 7.15-7.43

(m, 9H), 7.60-7.71 (bs, 2H).

m/z
490
(MIH")

Method
35¢

Dé

(+) N-(2-Amino-ethy)-N-[1-
{5-benzyl-3 —methy1-4-ox0;
4,5~dihydro-isothiazolo[5,4-
d]PYIilﬁidin-G—yl)Q—methyl-
propyl] -3-£1u0r0-4—methy1~

‘benzamide hydrogen chloride

(500 MHz, DMSO-dg, 90 °C) 5: 0.39
(d, 3H), 0.93 (d, 3H), 2.20-2.39 (m,
4H), 2.60-2.70 (mm, 2H), 2.79 (s, 3ED),
3.63-3.74 (m, 2H), 5.00 (b, 1H), 5.55
(b, 1H), 5.91-5.95 (d, 1H), 7.15-7.48
(m, 8H), 7.68 (bs, 2H) .

508
(MH")

Method
35e

D7

| 4,5-dihydro-isothiazolo[5,4-

() N-(3-Amino-propyD)-N-
[1-(5-benzyl-3 -methyl#—oio—

dlpyrimidin-6-y1)-2-methyl-
propyl}-3-fluoro-4-methyl-

benzamide hydrogen chloride

(500 MHz, DMSO-ds, 90 °C) 5: 0.48
(d, 3H), 0.93 (d, 3H), 1.18 (m, 1H),
1.53 (mm, 1H), 2.32-2.51 (s, m, 5H),
2.82 (s, 4H), 3.35-3.43 (m, 2H), 5.10
(m, 1H), 5.62 (m, 1H), 5.94 (d, 1H),

522
(MH)

7.11-7.38 (m, 8H), 7.51 (b, 2H)




nethyl 4 oxo- 4 5 dlhyd

ro-.lH)

: 1
1.45-1.58 (WA ) i sot hi azol o[ 5, 4- d]pyr|n1d|n- (m 1H)
2.32 (m 2H), 2.38 (s, 3H), 6-yl]-2-nmethyl-propyl}-4-
WO200p918638 3H), 3.32-3.40 (m 2H), 5.11 net hyl PEEAIAISNE3207
(bd, 1H), 5.56 (bd, 1H), 5.90-5.93 (d, 111), 7.11-738
(m 8H), 7.58 (b, 2H) WD 2006/ 018628

PCT/ GB2005/ 003207
(+) N-(2-Am no-ethyl)-
6: 0.44 iz Method

(5-

N-[ 1-

benzyl - 3- net hyl - 4- oxo-

-113 Ex. Conmpound tH NVMR niz SM D4
(500 MHz, DMSO-d6, 96 C)
(d,

3H),

0.90 (d, 3H), 1.09-1.12 (m -334,- 35d
4, 5-di hydro-isothiazol o[ 5,4- 1H), 2.55-2.75 (m 2H)
2 3 oob d o-
Ex. fComppind S S0 O HYH NMR 1n g [l SM
D8 p(HOW(ﬂ Aﬁnﬁm@f@yb)emzam(@’a\aéoﬁ;g 9@°C)1$4)0 483(d9§H§ A Method
%% 40 hydrogen chljori de 9H)’, (maH] D5
( Ly OrbensylArmstvdengioy - r@?:i(m,(ma}l@el 2(50@,%1 90| 6$8.6: |35¢g
D28 B S 00k SR Dl 98 o s
/qI5ysiinhifai6ey])-8anéthplz o |7, 63-4:797mB 5, A1)76. 3(5rB 4?&91 (Vg
(s, . (MH).  d] pyrimidin-6-yl)-2-neth 68- 8. 75
Rﬁopgi%:bré%@epéﬂ% 05508, 160,562 . 119,
. hyl - benzgng 5 (d} 1H),
gﬁ?gyébf%kﬁggrggenegﬁlor|dgﬁﬁﬁ?l*%37%@%%b§??71((Js,FD
2H). D6 (+) N (2-Anmi ng-%ShyIsp-(de, ﬁﬂ,4ﬂ)500 MHz, DMBO- d6,

o A SN 20 o 2 A
A% T O Tty

(d, 3H), 0.93 (d, 3H)
4, 5-di hydr o-i sot hi azol
2.79 (s, 3H
3.63-3.74 (m 2H)
propyl]-3-fl uoro-4-net

(bs,

2H) D7 (+) N-(3-

fh\/l 4-0

N -

2.20-2.39 (m 508 35e
o[ 5, 4- 4H),

5.55

hyl - (b, 1H),

Am no- propyl )-N (500 MHz,

DVMSO-d6, 90 C) S 0.48 mlz Method

[ 1- (5- benzyl
1.18 (m 1H),

- 3- et hyl
522 35f

- 4- oxo-

(d, 3H),

5.91-5.95 (d;
7.15-7. 48 benzam de hydrogen chloride (m 8H), 7.

2.60-2.70 (m 2H)
(M+)  d] pyrimdin-6-yl)-2-nethyl -
5.00 (b, 1H),

1H),
68

0.93 (d, 3H):




4, 5-di hydro-isothiazolo[5,4- 1.53 (m 1H), 232-2.51
(s, m SH), (MH) d]pyrinidin-6-yl)-2-nethyl- 2.82
(s, 4H), 3.35 3.43 (m 2H), 5.10 propyl]
W032-0Pq/%5276-4- methyl- (m 1H), 5.62 (m 1H), 5. £T(EB2005/003207
1H), benzam de hydrogen chloride 7.11-738 (m 8H),
7.51 (b, 2H) WD 2006/ 018628 PCT/ GB2005/ 003207 -114
Ex. Conmpound 1H NMR mlz SM - (+)
N- (3- Ami no-propyl)-N (DVBO-d6, 90 C) S: 0.48 (d, 3H),
mz Method [I-(5-benzyl-3-nmethyl-4-o0xo- 0.93 (m 3H),
1.10-1.20 (m 1H), 568, 350-115-
4, 5-di hydro-isothiazolo[5,4- 1.45-1.60 (m 1H),
2.28-2.41 (t, 2H), 57¢xANgpyrd mi di n-6-yl)-2-net hyl -
2.63-2.79 (m s, 41-1), 3.35-143 (m
propyl ] - 4-brono-benzam de 2H), 5.08 (m 111), 5.62 (m
1H), hydrogen chloride 5.96 (d, 11), 7.30-7. 50 m

7H) LOEY. 52°7 80 H)EtDQ 2008/ 018628
P 2065A( ooszM i }‘_C(E?L

AcCREt r ef | wWCNEt O~ONEHHES EtOH ON - Et OH

H3CNH2 NH3 CN CN N Isovaleryl chloride [ HZNCNS
NH Py Ng NH2 H3CNH2 S OjH2ZO2NROH 0 0 R CON NH;
5JK2c03rt N

HN - Isovaleryl chloride »—j\cN W
87 NH NH2
Y
leoz, NH4OH
»I_\/icor\mz NELOH \—ﬁk )\)\DMF K2C03,rtp S_KL )\/I\
NH
Y

Brz, NaOAc

[recRvcectae o

\/b

DIPEA, DMF
: - R ) R1
1 1.RpCOCI, DIEA, DCM
Q 2.CHaCOOH '
N 3. NaCNBHz, N(Me);
Y N)\(K >
\S i R -
HN : : Ro
6/




N-~NSNd~SR \/ B s O0VY B2 NaGA OR O\

N HZCNNDW N NS NH2 S N3 S Br Br
DEA, DCMR p / 0 2.

I R 0 R Pdl
0 D PEA DWW/ R1 1. R2000I,

WO @MBDOGRE N N 3. NSCNBH3, N(Me)2 N N N'S / S BINIRBRN05/003207

0J WD 2006/ 018628 PCT/ GB2005/ 003207 -116 EXAMPLES E
The foll owi ng conpounds were synthesized according to
synthetic schene E above: Ex. Conmpound '"H NVMR nfz SM
El (+) N[1-(5-Benzyl-3- (DMSO-d6, 90 C) 6: 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 .¢gjdwydro-isothiazol o[ 5, 4-
(m 1H), 1.65-1.87 (br m s, 8H), 2.37 (M)

d] pyri mdin-6-yl)-2- (s, PSP (m 1H), 2.87 (s,
311), nethyl-propyl]-N(ZF=3735=3741 (m 2H),

5 TA2 f&d12ving dompdlnds vetirergidilydsiuet nocREDdP Y Syithetle. stBerhe FGbove:

(el 6 .12.6. 17 ( 1H) nethyl -benzam. de

Ex. 7 Ggmpound (m 9H) | HNMR i m/z SM

E1l | (+) 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), 0.96 (d, 3H), 1.26-1.27 | 532  |[40a
dihydro-isothiazolo[5,4- | (m, 1H), 1.65-1.87 (brm, s, 8H), 2.37 | (MH")
dJpyrimidin-6-y1)-2- (s, 3FD, 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) &: 0.36 (d, 3H), m/z | Method
methyl-4-0x0-4,5- 0.73 (m, 1H), 0.95 (d, 3H), 1.20-123 | 596, . |40
dihydro-isothiazolo[5,4 * | (m, 1), 1.64-1.82 (brm, s, 8H), 2.69 | 598
dlpyrimidin-6-y1)}-2- | (m, 1H), 2.87 (s, 3H), 3.35-337 (m, | (MH"
methyl-propyl]-N-(3- 2H), 5.17-5.22 (d, 1H), 5.71-5.75 (d,
dimethylamino-propyl)-4- | 1H), 6.12-6.17 (d, 1H), 7.21-7.57 (m,
bromo-benzamide | 9H)

&3 | (H)N-[1-(5-Benzyl-3- (DMSO0-ds, 90 °C) &: 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 (br m, 5, 8H), 2.30 | (MH")

| dlpyrimidin-6-y)-2- | (s, 3H), 2.69 (m, 1H), 2.87 (s, 3H),
‘methyl-propyl]-N-(3- 3.35-3.41 (t, 2H), 5.17-5.23 (d, 1H),
dimethylamino-propyl)-3- | 5.71-5.74 (d, 1H), 6.11-6.16 (d, 1H),
fluoro-4-methyl- 6.99-7.39 (m, $H) |
benzamide




E2 (+) N[1-(5-Benzyl-3- (DMSO-d6, 90 C) S: 0.36 (d,
3H, mz Method nethyl-4-o0x0-4,5- 0.73 (m 111), 0.95
1.20-1.23 596, 40 dihydro-isothiazol o5, 4-
WO(ZH{""%Eg’{s 1.64-1.82 (br m s, 8H), 2.69 598 PCT/GB2005/003207
dl pyrimdin-6-yl)-2- (m 11-1, 2.87 (s, 3H), 335-3.37
(m (M) nmethyl-propyl]-N(3- 2H), 5.17-5.22 (d, 1H),
5.71-5.75 (d, dinethylam no-propyl)-4- 11-1),
6.12-6.17 (d, 1H), 7.21-7.57 (m brono-benzani de 911)
E3 (+) N-[1-(5-Benzyl-3- (DMSO-d6, 90 C) 3: 0.36 (d,
3H), mz Method nethyl-4-oxptA, 5- 0.73 (m 111), 0.94
(d, 3H), 1.20-h23_ 540 40b di hydro-i sothi azol o[ 5, 4-

(m 1H), 1.65-1.83 (b 2.36 (M H

d] pyri m di n-6-yl) - 2- EESXQ%% ﬁ5})69 (m 1H), 2.87 (s,
3Ho nethy] - Brocpyl] N-(3-) 3.35-3.41 (t, 2H), 5.17-5.23
-3-.5.71-5.74 (d, 11-1),
hyl - 6. 92NMaCB9 (m 8H)

003207 —ti7—
EXPLE F POCP0 NH2 ~ N ~ maNH2 2N REE e 508
0.513 NH M crowave, 140Co=20min, Si 0/ ONNHR Br,
DMF / N NaQAc, HOAc, Br2 N 1 KZCXB , r.t, 2days

N~ 1 ~ 1 110-120C, 2days p N\A- ORL RLRL OO
R1
0 0 .
R Br. DMF NaOAc, HOAg, Br,
r, .
N b l N ] 110-1200C, 2d
\ P K,CO, , 1, 2days N - - , 2days ;
O N 0 .
R1 ~ R1 R1
0 Q
y Y | N NaN,, DMF, 7 | jl\[)\ Ph,P, THF, H,0 }TKN
\ P 60°C , = N
8] N =
o 0 05lhr : tday 0 NJ\H\
Br : N, : - NH,
0Cl - '
R1
OWNI{Boc
Na(OAc),BH, EyN, CH,Cl,
2days 2days

\/\/NHBoc




Nr’
Br NSNH2 \ O C
Na(OAC)3BH, N [ |

NPhSP THF HZON N |

2days 0 2days O

NONIday QN 01 I
RLRLI\ / OO0 O-z~NHBoc N NN, ..l
Et3N, CH2CL, p i \

WO RPORIIBEES / NHBoc ~~ WD 2006/ 018628 PCT/ GB2005POD/SBR(05/003207
-118 EXAMPLE F The foll owi ng conpounds were
synt hesi zed according to synthetic schene F above:

Ex. Conpound 'H NVR mlz SM Fl
N- (3- Ami no- propyl)-N (500 MHz,
[ 1- (5- benzyl
1.20-1.

0.48 mz Met hod
0.94 (d, 3H)
0x0- 4, 5- di hydr o-
(MH)
1H),

2H)

i soxazol o[ 5, 4
3.37 (m 2H),

(+)
100C, DMBO- d6):
- 3- et hyl - 4-
45 (m -m1g 488 51

2.15 (m 2H), 2.38 (s,
3H)

6.
(d, 3H),

3H),
2.70 (m

-d
6- ;F?ﬁgg%g$%%#§;ropyl] 4- 5.11 (d,

2.58

1 I—'Ehe ﬁllﬁmn@abpmpbmndsﬁw&@ syukhesiptdmaekerdenzta rsymheﬂd-l;c,heme F above:

7. .22 7 20 / m Ol_l\ E’) L) N _( Q I\m (a¥aWillals anvl) I\L —\ﬂﬂ

Ex. hﬁlﬁmpi\'wt DVEO- d6) SHOWME mz Method ~~  |miz  [SM

FL [y NG AR prong Ty b CUeHA 100 oy DM gl o RAg | ™3 | Metbod
1n- a5)ben23:1%2memy1£kb @d %@1)( §.94 %&4)3, )21 Q@ 1(4‘91)11:1 488 51
|soxazolo[5 -d] pyrim (s 3.40
(q0-Sbilihydro- 2H) 7215 (m, 2H) 2. 38 (s 3}1) ¥ 58 (MH)
isoxazolo [5,4-d]pyrirnidin— (s, 3H), 2.70 (m, 1H), 3.37 (m, 2H),
6-y1)-2-methyl-propyl]-4- 5.11(d, 1H), 5.64 td, 1H), 5.90 (d,
methyl-benzamide 1H), 7.23-7.39 {(m, 9H)

F2 | (+) N-(3-Amino-propyD)-N- | (500 MHz, 100°C, DMSO-dg) 8: 0.50 |m/z Method
{1-[5-(4-fluoro-benzyl}-3- | (d, 3H), 0.95-1.10 (d, m, 4H), 1.55 (m, | 506 Sla
methyl-4-ox0-4,5-dihydro- | 1), 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 (1, 8H) '

F3 | () N-G-Amino-propyl)N- | (90°C, DMSO-dg) & 044 (4, 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-oxo-4,5-dihydro- | 1.71 (m, 1H), 2.36 (m, s, 4H), 2.60 (s, | (MH")

1soxazolo[5,4-d]pyrimidin-
6-y1]-2—methyl—prqpyl}—4—
methyl-benzamide

hydrogen chloride

3H), 2.60-2.80 (m, 2H), 3.43-3.54 (m,

(d, 1H), 7.12-7.37 (m, 8H), 7.60 (br,
3H)

2H), 5.10 (m, 1H), 5.62 (d, 1H), 5.82 -




6-yl]-2-nmethyl-propyl}-4- 5.10 (d, 1H), 5.60 (d, 1H),
5.88 (d, nethyl-benzamde 1H), 7.17-7.34 (m 8H) F3
(+ - Am no- propyl )-N- (90C, DVBO d6) S:
Woiﬁaﬁ,’&} Met hod {1-[5-(3-fl uoro-benzyl )-3- 6’C§6G1§2(9?5’003207
3H), 1.15-1.35 (m 111), 1.50- 506 50b
nmet hyl - 4- oxo-4, 5-di hydro- 1.71 (m 1H), 2.36 (m s,
, 2.60 (s, (MH) isoxazolo[5,4-d]pyrimdin- 3H),
0-2.80 (m 2H), 3.43-3.54 (m
[']-2-methyl-propyl}-4-. 2 5.10 (m 1H), 5.62 (d,
. 5.82 methyl -benzani de (d}91H), 7.12-7.37 (m 8H),
.60 (br, hydrogen chloride 3H) WO 2006/ 018628

(903207 - \ NHO NO
DVF- POCI ~CO2Et CORE{ NaSH GORE N HC=N (r) HzN
"H1' 2 3 P02C120 75( 7OPBA/ET Qdy  NifBoc OzH 30g y

OZEt 1. DPPA/ NEt 3, t - BUuO=S\ R OH>S |6 THEEHO b 2
LDA, CO2 4 NHBoc NHZHCQ Z"

A
& Ogj

4H)
2.6
6-y
1H)
7
=

DMF-POCI CO_Et

_/CO,E 3 \, AUy NaSH - CO, b
H,N" HN"  Ho=N“" ~H N>__:<CH
2 @ 2 .
1 \ 3 U :
: 2 P0,CIL© =
Teve
75°C, 2h mCPBA_, EOH
NHBoc - 30 |
Va oH J 0,£t
1. DPPA/NEL,, t-BuOH NaOH
: o, '8 3
: 6 ' ' S THFIH,0
5 4
LDA, CO |
.
Y NHBoc NH.HCI ' _cocl
N
. 4M HCl in 1,4-dioxane 2 I~ “}(\/
,\(_ \ ' N - W0 '
~8” “CcooH ~8” “COOH Py, rt. s Y
7
MW, 30 min
200mg} PhCH,NH
i) NH




. ~v XO0OH 4M HCl in 1,4-dioxane \ S COOH Py, r.t. ~S 7

89 200 ng MW 30 min. PhCH2ZNH2 O NH2 / \ Br N~ N

N tr Ph ACCHS 0 Ph 3.4MHCI in D oxane 11 10 12 0\
WO 9g8698%98% 018628 PCT/ GB2005/ 003207 - 120 EXAMPRET/GBRARS/003207

foll owi ng conpounds were synthesized according to

synthetic schene G above: Ex. Conpound 'H NVR nmlz SM

G (+) N(3-Amno-propyl)-N[1- (DVMBO-d6, 90 C) S 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 hydr o-i sot hi azol o[ 4, 5- 1..423¢(m 11-1), 1.88-1.99 (m

1H), (MH) d]lpyrimdin-5-yl)-propyl]-4- 2.14-2.26 (m

111), 2.35 (s, 3H), met hyd g de 2 47 (t, 2H),

2.68 (s, 3H), 3.32- 3.4 4.90 (d, 1H), 5.50

(Dhe folbwirly, otnfotindd Were @nﬂﬁsﬁe&dccofdﬁlg fH)ynthéti6 Scidase G above:

Chiral Rot WW“ Qns vere
Ex. easuredC@mlwumér kin El rrer Model I\&I ar i met ef m/Zhe SM

n
T R T ReT o SRart e Reed IV UEFd Al [0 | Vs
Eo(t«sgc{elngyﬁ% Ayl 708x008,75 Ql3hi PRcWRSH (1S Qdln), 1.5§.X amplago 62
dihydro-isothiazolo[4,5- 1.72 (m, 1H), 1.88-1.99 (m, 1H), (MH"
d]pyrimidin-5-y})-propyl}-4- 2.14-2.26 (m, 1H), 2.35 (s, 3H), '
methyl-benzamide 2.47 (t, 2H), 2.68 (s, 3H), 3.32-

344 (m, 2H), 4.90 (4, 1H), 5.50
(b, 1), 5.76 (d, 1H), 6.96-7.34
(m, 9FD), 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 Img/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
AS
Ad
D4
D6
Ab
A7
F2

N [ o S R B R R A

B
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A|-. + CI + ] D2 + A8 + D5+ AS+ A+ D4 7+ . D6+ ST

A6 + A7 + F2 + WD 2006/018628 PCT/ GB2005/ 003207
-121 Exanple Rotation F1 + A3 + AIO+ A2 + A9 +
WOFH06018638 |\ D3 + D + B + E2 + E + E3PCT/GH2005/003207

-121-

Example Rotation
F1
A3
Al0
A2
A9
D7
D8
D3
D1 -
B1
E2
El
E3
Gl
F3

e o o B e e o e e A B R B B

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, Iﬁng, colon, pfbstate or
other tissues, as well as multiple myeloma leukemias, for example myeloid leukemia, acute
lymphoblastic leukemia, chronic myeloid leukemia, chronic lymphocytic leukemia, and

lymphonias 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 (f) and their salts
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15

25

F3 + wutility Conpounds of formula (1) have been shown
to inhibit the mcrotubule notor protein HsEgS in
vitro. Inhibitors of Eg5 have been shown to inhibit
WO 2His/048928mat i on of a mitotic spindle and ther BEBIGB20W¥003207
cell division.. Inhibitors of Eg5 have been shown to
bl ock cells in the nmetaphase 5 of mtosis leading to
apoptosis of effected cells, and to therefore have
anti-proliferative effects. It is believed that Eg5
i nhi bitors act as nodul ators of cell divi-sion and are
expected to be active againgg2neoplastic disease such
as carcinomas of the brain, breast, ovary, |ung,

and 153 t‘?z@vvoﬁfg@ﬁ&lgéa%leoés erQBﬁ%{ﬁpﬁtﬁ@%ﬁ% aociﬁge ﬁ%%.{}st @ércﬂ}f)ln{as %If the brain,

nyeona | or exa em a,
breast,}amoblhg,sctqlmn ipeaskaerpagthethissness astwell as ukauicee Bﬁhalymphomas tumors
chr oni I ocytic | eukem a, apd 10 |ynp s for .
of T BT %Y%éggelanaﬂ% SR BTGk IRe: Ry sralanoms
fib %%ﬁ{asanﬁf {eB@urESh. " fqbﬁﬁ h& ;
" and ot herOSt unor t ypeé3 Cguch as. Lﬂldr(rg%?gtér o%f{alt?cormelr m vivo

hydrofysiablg'esterssae exprestedrid be Q@T@mﬂmmopﬁsuc élsease siith ascarcinomas of the
briny GG e, ol RSP B by el ahobTingptome
ik, SOOIl I 3l SN S8 e i
leukepyay rcbmy@dﬁm@lle@ft@rlgul@r@a,@aééxmehpm@ forexmmpley éIongaunsu disease and
non—I—fc%‘rﬂﬁ ro oat }%\21}301{% gg}l[’lbecsengﬁlea%ﬁt ep%ﬁgra?/%eﬂm gtce:rglngnd other tumor

types IsyGHﬁsQﬂﬂSnorﬁaJ fibissarcdind, Bevigendaredmantdl @edos@bemal It is expected that the
tem anpd other tunor types such as °

Compig%i{d\éog E%Fr\l/u?% {Ibweghirleaﬁd shidbeoisee b emebipgtionTyigh a broad range of agents
butc&ﬂ&TBQyBQlﬁs oalsys Adat) and their salts and their in

vivo 5 hydr e esters are expected to be active
adznemstly ribe pbmpoirelsehif mma €ubdvedsen dentifiedsthe vidlihite Green
br ai n reast,,ovar rost ate. or ot her
Assay deStrhied Rerlh g hving 1oVl 03&@‘? OOl 08 1S Or FEFmple
comp8uRITRY +TKE 3%@11111@5 )GN (3¢ 5Ubendy BRRRHRL RE1Jx6-4. 5-dihydro-

| eukem a ronic irye |'eukem a, chfonic

lsomlﬁ%m?{ﬁdc%pymﬁw@fﬁ-ammﬂcﬂ Bl arebsntamide hpdroen chloride) has an ICso

di sease and non-Hodgki ns | ynphoma, tunors of

tue BPE5
_Vauet e central and peripheral nervous system and ot her

t lﬂ]mfpoﬂlﬂdd MPeged b ﬂnﬁ'ﬁwﬁﬂh@ﬂﬂﬂ&ld d15bOSRAE QFBianEMIN ShBreagents in
ma and osteosarcona. I S. expected that the

defen%mﬁ&éﬁa \igt offopatentinl Ph?}f%%l{f@ahfﬁéﬂhlbﬁ gy Thrse (relil bgiprovided in
ents but coul d
comnfATIR bhe B BubbBRTof AR AT P Hhe

Malachitetreerdassay fornula (1) have been identified i n t he’
| achite
N%nzymatgc acgrwty of the Eg5 motor and effects of mh1b1tors was measured using a

_malachlte green assay, Whlch 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 pl reactions. Buffer consisted of 25 mM PIPES/KOH, pH6.8,2
mM MgClo, 1 mM EGTA, 1 mM dit, 0.01% Triton X-100 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,0O in a polypropylene bottle. 8.4 g




10

Assay described 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-[I - (5-benzyl - 3- et hyl - 4- oxo-4, 5-d

i hydr o-
WQ"A%‘E’HSQZz“ol o[ 5, 4- d] pyri nudi n- 6-yl ) - propyl ] - 2, FL/CRI08/Hp3207
- benzam de hydrogen chloride) has an I C50 val ue of
136 nM Conpounds provided by this invention should
al so be useful as standards and reagents in
determning the ability of a potential pharmaceutica
to inhibit Eg5. These would be provided in 20
commercial kits conprising alZbapound of this
i nvention. Ml achite Geen Assav Enzymatic activity of

méxﬁﬁmﬁﬁ&yﬁ&t@(&%ﬁg) whd @6dodved in 20D I ANDHE] ViR BRADHE Q@re mixed for
using a~ mal achite green assay, which neasures

20 minhand gtiwtest thxdugh at02durh fidier ATeetlydanid dpdyrepylenseautainer.
5yl %@%&3@' S Peiys D30 v e o hwelis OF . Bl pledes 80 pl of
enzyxjﬁg gﬂlgte dh a e?‘r%g#ﬁ'hﬂn GBSYRasBlads p%rfﬁgpﬁﬁih&bf%ﬂv%%mpomd for 20

concentration
min. Aﬁax:iﬂnme—mcﬁib&tﬁm submirsiestobdionfcof@ining P A WOMHnap bbncentration: 300

M) 3@%@5% IW%W%% (cf;r@aqé&%\ffagl%}l @Mmbﬁer were

then 4&1 FI-P' W g&gge@awgf Rggcﬁac R eﬁl&éd %ﬁﬁl%ﬁedggg aﬂ%:ddmonal 20

min a)tvaﬁnndteﬁgﬁl‘atﬁd T ﬁ.‘-@&lﬁﬁs vadre Hi2@ quenched b, yipr aajditionef 150 pl malachite
bottl e. WD 2006/ 018628  PCT/ GB2005/ 003207 - 123
STECTAATTBPRIUT rﬁ@}wg%%\fe@g%@ bsppbanes 153 3¢ napomgigrsgxagily 5 min after

B Pl S P o 5o

calcubatsilt winpgdfx Ced Fit (Micwsafpound diluted in 12% DMSO was
added to the wells of 96 well plates. 80 | of enzyne
diluted in buffer solution above was added per well
and i ncubated with conpound for 20 5 min. After this
pre-incubation, substrate solution containing 2 niM ATP
(final concentration: 300 . M and 6.053 M pol yneri zed
tubulin (final concentration: 908 nM in 15 | of
buffer were then added to each well to start
reacti on. Reaction was m xed and incubated for an
additional 20 mn at roomtenperature. The reactions
were then quenched by the addition of 150 Al nmal achite
gr een/ anmoni um nol ybdat e reagent, and absor bance read
at 650 nanoneters exactly 5 mn after 10 quench using
a Spectramax Plus plate reader (Ml ecul ar Devices).
Dat a was graphed and 1C50s cal cul ated using ExCel Fit
(Mcrosoft).



-124- Cains 1. An (R enantionmer of fornmula (la):
(RR)m 0Ol NRZ NYNR O\NNf N4 S5 “r Ivin Y
7, la including a pharmaceutically acceptable salt or
an in 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 -C(CH3)-; m sOorl; _E%“'_is F when mis 1;, R2 and
R3 are independently selected fromH or Cl_3al kyl;

Claims Wherein if both R2 and R3 are selected from C _3al kyl
they are identical; nis 2 or 3; Rand R5 are
i ndependently selected fromHor C _3alkyl; Zis

L. AQRR) Rlol¥r F4¥hRklali).ed phenyl, or optionally
substituted benzothi ophene wherein the nunber of
optional substituents is 2 and each is
i ndependently sel ected f @i% Br, CH3 or CH2CH3;
and wherein said (R) enan i S"substantially free
of the (s) enantioner O

QAR r

P N~ R’
YT OON R’
4.5
O N NR R
Y -
7
Ia

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

X is selected from -C(CH;)- or -5- provided that when X 1s -8- then Y is -C(CH;)-;

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

misQorl;

R'lis F whenmis 1;

R? and R? are independently selected from H or C, salkyl; wherein if both R? and R® are
selected from C, jalkyl they are identical;

nis2or3;

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

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,CH;; and

wherein said (R) enantiomer is substantially free of the (s) enantiomer;



-125- 2. An (R) enantioner of formula (la) according
toclaim1l wherein Xis - C(CH3)- or a
pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. 3. An (R) enantioner of
formula (la) according to claiml1l wherein Xis -S or a
pharmaceutically acceptable salt or an in vivo
hydrol ysabl e ester theregjs. 4. An (R) enantioner of
formula (la) according to any one of clains 1-3
wherein Y is -C(CH3)- or a pharmaceutically acceptable
; salt or an jn viv hydr ol ysabl e ester .thereof. 5. An
2. An((% COApFOmET %tlrfgﬁmuh?f(?a? 6‘?"%%}“& t%‘iﬁ%ﬁ“ 1a"&*l?fﬁ“ﬂ*r‘?g’ to any one of
C(CH;)- or@lpBarficelticllwieepddble sXit biSan-iDvivaliydrol 3¢ &seee ehidicbL al | y
acceptable salt or an in vivo hydrol ysabl e ester
thereof. 6. An (R) enantionmer of formula (Ia)
3. AnqR¥ éattion@r bfforatuya (R) BccOfding t@dlaih 1dwhgrapEieSn Y is -0- or

a phayrmaceutjcally acceptagble salt or in vivo
or & pharmpee G RARID Rt eran o ErB RO sSePe i BRFlenant | oner of
fornmula (la) according to any one of clains 1-6
rein mis_ 0 ar phar.maceutically acceptabl e salt
4. Aﬂyﬁﬁwnflﬂn‘?ﬂ 8’%%9&%’5 &g W f hereof. 8. An (R
claims 1-3 &/heddini YOREC(CRE)- biod gt cdukically asceptinlé £@ ok th @Rjoone of
clainms 1-6 wherein mis 1 or a pharmaceutically
hydrolysablggsteptheigefe salt or an in vivo hydrol ysabl e ester
thereof. 9. An (R) enantioner of fornula (la)
according to anyone of clains 1-8 wherein R2 and R3
5. AngRpergetiomered forpfulaqfa) accpiding imany on¢ efxlditys bécept abl e sal t
wherein Y & -S4} 2! ar}ﬂaé/e?ticahy QJCQAt%f?sggt 6 254 $ibo i ?le%%le es%eQ theég? (R
enantioner of fornula (la) according to any one o
claims 1-8 wherein RZ is nethyl and R3 is Hor a

] L&A I . kN Vivo

6. ARTLARGRE OB o 35 SRARLFus By o U L0 T

wherein Y és@n v apharmapduti€ably pesdeptalfl¢ sa)t onarcio vitp hyfrelpsablp psteytieeraof.
clainms 1-10 wherein n is 2 or a pharnaceutically
acceptable salt or an in vivo hydrol ysabl e ester
t AR ' r .ormul a (1a)

7 Ané?i%n‘r%gt{mﬁrgr%%fo any (gaﬁ)ém%{&?ngltt%? nigglcbgll\%grgei nnis 3 or

wherein mas (dramphamedtiiic@ly hogeppabieasplt adinén Gad Hydlysatie éster thienéof.
hydr ol ysabl e ester thereof. 13. An (R) enantioner of
formula (la) according to any one of clainms 1-12

8. An:Q ﬂgg el t?qn%crv\a ?&8%1?%%@5 acgzgltdglgtlo gnry ogg gp clarlrrtrelg P—%l » or RUis H

wherein m is 1 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

9. An (R) enantiomer of formula (Ia) according to any one of claims 1-8

wherein R and R’ are both methyl or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof.

10. An (R) enantiomer of formula (Ia) according to any one of claims 1-8

wherein R is methyl and R’ is H or a pharmaceutically acceptable salt or an in vivo hydrolysable ester

thereof.



pharmaceutically acceptable salt or an in vivo
hydr ol ysabl e ester thereof. 14. An (R) enantioner of
fornmula (la) according to any one of clainms 1-13
wherein Z is 4-nethyl phenyl, benzot hi ophen-2-yl,

4- chl orophenyl , 4-bronophenyl, 4-nethyl -

fl uor ophenyl or 2,3-dichlorophenyl or a

phar maceutical |y acceptaggg salt or an in vivo
hydr ol ysabl e ester ther 15. An (R) enantioner of

11. Arf(ﬁ whtaon{ekaf)fonﬁﬁaaaggeaoﬁﬂhgtaa@@eméalmkmeudl ng a
armaceutical |y accegtab e salt or an in vivo

wherein n rﬁ?cﬂ’ 8 Pwaﬁﬂ%twé%x %repiakis salber an i Kuq hyidrplysablg ester tiprgef o
fron1 C(CHB) or -S- provided that when Xis -S then
g%f is selected from or -0- or
1. An @) e&ﬁﬁwea Ofn% (I aes9rding tg anmnepéalalmf X is not
wherein n rs@(@ﬁ@ﬁmmaceﬁﬁcﬁ%oi cdéptabld salt & ab iR hydtolyBable esRPBer@bt. R2
and R3 is Hand the other is nethyl or both R2 and R3
are methyl; nis2or3; R and R5 are independently
13. AR efh@snd B%ﬁlwqia)gécoﬁﬁlgltgyﬂy oné of Saifhs T8RNy | phenyl,
penzot hi ophen- 2 h) or ophenyl , 4-bronophenyl,
wherein R ang Ry’ prg botg H Cfr|baf8rn&ﬂwb AYR ipH a2d B HiisoproByl@phenyl ;  and
substantlally
phamceutllﬁg’ ac%ﬁﬂgk%s& g%%anvtgll%ﬁgl?mﬂe%&gthér%ﬁ) enanti omer of
fornula (la), as recited |n claim1, including a

e, ARRLERGGH bER e AORRRIAL 6 Ak oBlnBR 3 0 g x

wherein Zijigs4- m@!@nﬂ@)ﬂyl benmthlsph@n 613’1 f-chlzzwph@ny}? 4hrasppphenys 4-methyhz: of
h

ﬂuoropher%o%}%dlﬁ?rlﬁérle@l %ﬁQP}%‘t}gacg&r&%?y aﬁg’eg%lte % (g%é ZIPV%;OI}IYB%IYQJ%% ester

thereof | ndependently selected fromH or G _3al kyl ;

15. An (R) enantiomer of formula (Ia), as recited in claim 1, including a

pharmaceutically acceptable salt or an iz vivo hydrolysable ester thereof,
wherein:

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

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

m isQorl;

R'is F whenmis 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;_salkyl;

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



Z is 4-methyl phenyl, benzot hi ophen-2-yl,
4-chl or ophenyl, 4-bronophenyl, 4-nethyl-3-
fl uor ophenyl or 2,3-dichlorophenyl; and wherein said
(R) enantionmer is substantially free of the (S)
enantioner. 17. An (R) enantionmer of fornula (la), as
recited in claim1l, including a pharmaceutically
acceptable salt or an |n1 +vo hydr ol ysabl e ester
thereof mhereln Y |s =0-" and X is -C(CH3) - mis O
ne of R2 and R3 is H and the
wherein Sa’(ﬁ‘t(ﬁbﬁ’naﬁl‘?%tsﬁ‘;‘/‘?S‘aBﬁ‘a“%‘Fﬁ"fF@e Eheram®et.e methyl; nis 2
or 3; R and R5 are i ndependently sel ected fron1H or
Cl_3al kyl ; I s_4-net hyl phenyl, benzot hi ophen-2-yl,
16. Anc(REwa@ﬂoaﬁﬁh%frfymuMlaéfaé rﬁsﬁ?ﬁeﬁylplm hinehdiggp. 3-
pharmaceufit4#9 5&%@&6’ LaltQF ar?in I hﬁfﬂ&lgsf A0 BEAYereoNd - 128- wherein
said enanti omer is substantially free of the (9)
wherein: enanti omer. 18. An (R) enantionmer of fornmula (la), as
recited in claiml1, including a pharmaceutically
Y acsapd AW €(@A@)t or an in vivo hydrol ysabl e ester
thereof wherein: Yis -C(CH3)- and Xis -S-; mis O
m§0oi R is F when mis 1: one of RZ and R3 is H and
ngpam§5Q§glls nmet hyl or both RZ and R3 are nethyl; n
is R4 and RS are |ndependently selected fromH
ongof Rﬁan‘B&ilkyIland eiotherlis methbilydr pbib Ry knd lﬁ@rmmﬂml,ophen 2-yl,
4-ch] orophenyl, 4-bronophenyl, 4-nethyl -
ni§? oot ophenyl or 2, 3-di chl or ophenyl : and mherein sai d

R* @) REASbdpeRRAtly stlesbdSsa Al &l Jajkyf,r ee of the ()
enantiomer . 19. An enantiomer or a pharmaceutically

Z gég@ﬁyﬁ!@p@l dbanzothigppheg2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-
fluorophenyl or 2,3-dichlorophenyl; and

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

17. An (R) enantiomer of formula (Ia), as recited in claim 1, including a
pharmaceutically acceptable salt or an irn vivo hydrolysable ester thereof,

wherein:

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

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 independently selected from H or C,_salkyl;

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



in vivo hydrolysabl e ester thereof selected from (+)
N- ( 3- Ami no- propyl ) - N-[ 1-(
5- benzyl - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4-
d] pyri mdi n-6-yl)-propyl]-4-nethyl -benzam de; (+)
N- ( 3- Ami no- propyl ) - N-{
1-[5-(4-fluoro-benzyl)-3- nethyl 4- ox0- 4, 5-di hydr o-i sot
hi azol o[ 5, 4- d] pyri m di nllr?
] - propyl } - 4- met hyl - benzai %'
N- (3- Ami no-propyl )-N {
1-[5-(3-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5-di hydro-i sot
wherein saldli (Ryakg{oberis sublspytrallprifrelé of-tie-(§) ¢nagioopy| }
-4- et hyl - benzam de; (+)
N- (3- Ami no- propyl )-N-[I - (5-benzyl - 3- et hyl - 4- oxo-4, 5-d
18. Ani(Ryd:amohsmﬂfbmmtal (6,35 fecited in claim 1, including a
r|m pr.o bepzam de; -129- (+)
pharmaceuﬁ%{ﬂ t%bée Sﬁ‘?%i‘/’?’f’ RE F{Ar%bosa‘%le es‘z?é;:gheﬁe ?fet hyl - 4- oxo- 4, 5-d
wherein: 1 hydr o-i sot hi azol o[ 5, 4-
d] pyri m di n-6-yl)-propyl]-4-chl oro-benzam de; (+)
Y AhE@HAR0x RrEPY! ) - N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5-d
| hydro I sot hi azol o[ 5, 4-
m@Ppyki m di n-6-yl)-propyl]-3-fluoro-4-nmnethyl -benzan de;

1l
R F\iﬁ(g@eﬂm lﬁé propyl)-N-[1-(5- benzyl 3- net hyl - 4- oxo- 4, 5-d
oné bRIrand R’$OHMina 7@ lothebis rethyl or both R? and R® are methyl;

,dépggji m di n-6-yl)-propyl]-2, 3-di chl oro-benzam de; (+)
M1B&RZ0[ b] t hi ophene- 2- car boxylic acid

R* Gt RTBrdiaddperieitly)seledied P BNE ¥ aikyiret hyl - 4- oxo0- 4, 5-
di hydro-isot hi azol o[ 5, 4-d] pyrim di n- 6- yl)- propyl ] am de
Z is 4-nfethylphenyl, benzothiophen-2-yl, 4-chlorophenyl, 4-bromophenyl, 4-methyl-3-

fluoropheny «%ﬁgﬁé{@xﬂ? f%%i‘yalé]( Sy?ngl: ns net hyl - 4- oxo- 4, 5- di
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of the enantiomer, when said enantioner is dissolved
at a concentration of Ing/m in nethanol, at 20.0 C
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formula (la) or a pharmaceutically acceptable salt or
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3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyrim din
-6-yl)-2-nethyl - propyl ] -43%et hyl benzani de which is

I
() NG3- ‘%?%35 ﬁé}{l )Inlgl p 5o‘%aey 3%?‘%’?% LT zdlqydrg'lsml?%zoio[ A" oxo- 4,
d]pynmldlﬁﬁ@lﬂilydlétﬁyll-;ﬁ@yl]M&iﬁlh@b&zé&mdé pyri m di n- 6- yI ) - 2- et hyl -p
] -4- et hyl - benzam de, -131- 21. An enantioner of

) N-[l-(fr%?qmr%methﬂ)‘* ‘B‘P"‘as Hhwirerisetigrald aiHdpyemidinb-ab2anylrroryi]-
ester thereof as recited in

N'(3'd1me§l21a}nﬂméﬁaé)? l)%yrg&ﬂrysm%é%%o having no nore than 1% ww

* N-[l-(iaBenzylé-mahyleiscpmmoﬁ dibydfSisotbiazaid] 5, atipryrimRn-6-4)-2emeinyd progylr

. of fornula armaceutically acceptable salt
N'(3'd1meg’13’la pﬁony})éobr%f%[)@pvg\g% e ester thereof as recited in
“) N-[l-(@ﬁé’nzﬂnﬁm&tlylﬁll | &do 55 é1h§cﬁ’o ZOhia Ay, @Q]ﬂ}ﬁmf@:[ 8-vhDaRethytpo i

of the corresponding (S) enantiomer. /Kn enant’i oner

N—(3-dimetljrfylamummbpal)@I-fhl)oroeér-mathyil‘tanzmmbut ically accept abl e salt

or. an i dr Ie ester. thereof ci.ted in
) NG-Aig e b R S e e e
_yl)_z.mea@l.prxpﬁ] MUsRth9lbedtni@ant i omer of formula (la) or a
har maceutically acceptable salt or an in vivo

() N-(3- zmm prop )l {&-[& 6t fé‘mrQ-b@mébif-maélyll“é@mt‘bﬁdﬂlvdramm@ﬂle[5df-
manuf act ure of a nedi canent
d]pynmldlfl 0 Fylﬁtéletthylé’a?pﬁ'&} 1 'mgtﬁjg']re)bferézﬁﬁ’y axi s of disorders
(+) N-(3- A@ﬁﬁ@ﬁb@ﬂpm ([ - (B- TR Bdnzyl RS methkiet-vhwet, Dliihfdio-@00dablope r
of formula or a pharnmaceutically acceptable salt
d]pyrimidigs6- W'@ﬁthvlrmepy?}y‘b%@%bzib@@“@s?rer thereof, as recited
-~ e 0 HE ure of a
(NPl e ) T B0 AR RO P
d]pyrlmldm-rsI:ylhbrbpyl]yl-métﬁﬁdabmamuh war m bl ooded ani mal such as
use of an_enantionmer of fornula

The a) ,

wherein sag? %I&}Oﬁ)&)é]é ﬁlth@gtfqlly frac:%fébq ofhgr gnaatiprper;gnd sherepn t@q qp&cal rotatlon
of the enaHtYdMeplxMQﬁl@z!u@ e@ﬁﬁ'l@rﬁer 1@ &55%%«1 afPp cd'n@éh'trﬁt%ill df Nnfdf iR rﬁﬁsthgflol at

claim1 - 20, he manuf acture of a nedicanment for
200°Cmtasueda15891ﬂ\/lusr(eht rrent of carcinomas of the brain,

breast, ovary, lung, colon and prostate, nulti pI e

nmyel oma | eukem as, |ynphomas, tunors of the central
20.  ArARYleraftidnf¥h of fotmule(la) cusplﬁyrﬁdcaimalryab@pama salf dr lafi @S@CoMA,

hydrolysab'lz'e\:Mes[cg thereg’fa wﬁe?gna th%re]:gan%grgg‘o S&l’) %Ioae\mmo-propyl)-N [1-(5-benzyl-

3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-2-methyl-propyl ]-4-methylbenzamide
which is substantially free of (S) N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-
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27. A pharmaceutical conposition conprising an
enanti omer of forrmula (la) or a pharmaceutically
acceptable salt or an in vivo hydrol ysabl e ester
thereof as defined in any one of clains 1 to 20
together with at | east one pharmaceutically acceptabl e
carrier, diluent or excipient. 28. A pharnmaceuti cal
conposi tion which conpri 3 f an enantionmer of a
conpound of the fornula ? a), or a pharnmaceutically
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25. The use of an enantiomer of formula (Ia), or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester thereof, as recited in any one of claims 1 - 20, in
the manufacture of a medicament for use in the production of an Eg5 inhibitory effect in a

warm-blooded animal such as man.

26. The use of an enantiomer of formula (Ia), or a pharmaceutically

acceptable salt or an in vivo hydrolysable ester thereof, as recited in any one of claim 1 - 20, in
the manufacture of a medicament for use in the treatment of carcinomas of the brain, breast,
ovary, lung, colon and prostate, multiple myeloma leukemias, lymphomas, tumors of the central

and peripheral nervous system, melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.
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217. A pharmaceutical composition comprising an enantiomer of formula (Ia)
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof as defined in any
one of claims 1 to 20 together with at least one pharmaceutically acceptable carrier, diluent or

excipient.

28. A pharmaceutical composition which comprises an enantiomer of a compound of the
formula (Ia), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, as
defined in any one of claims 1 — 20, 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.

29. A pharmaceutical composition which comprises an enantiomer of a compound of the

formula (Ia), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, as
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defined in anyone of claims 1 - 20, 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.

30. A pharmaceutical composition which comprises an enantiomer of a compound of the
formula (Ia), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, as
defined in any one of claims 1 - 20, 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.



