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WD 2004/ 078758 PCT/ SE2004/ 000304 -1 NOVEL FUSED
HETEROCYCLES AND USES THEREOF Field of the invention
wG200he7$sesent i nvention relates to novel fuseBCT/SE2004/000304
het er ocycl es, their pharnmaceutical conpositions and
met hods of use. In addition, the present invention
relates to therapeutic nethods for the treatnent and
prevention of cancers. Background of the invention 10
One sub-class of, anti-cancer drugs now used
extensively in the clinic (taxanes, vinca- al kal oi ds)
are directed at mcrotubul es"hnd bl ock the cell
di vi sion cycle b |nterfer|no mﬁtn normal assenbly or
di ssassenBOYEL; FUSLD ROCXK EB.
A., Ryan, D. P., Paz- Ares ., GarC|a Car bonero, R
and Cal abresi, P Antlneoplastlc agents. |In Hardman,
Field ofhe invenfignrd, L. E., and G Iman, A G, eds. Goodnan
and Gl man's The Pharnacological Basis of 15
Therapeutics, 10th edition, 2001, The MacG aw Hil
Conphanpresent infention Teisted 10 rnPVf(1 Bsed hfttm@w)es tbeiephaghadehtécal
I
coff ot HREREHGHIES 1Bhadite? oo PR i nf Vel i
anMﬁsﬁk@mﬁmmmmnmmhru@uﬂesﬁhmmsmblocking cells in the
nmet aphase of mtosis. Mtotic block is often foll owed
by slippage into the next cell cycle w thout having

mkmgndyfﬂhie\hiwaﬂgn and eventual |y by apoptosis of
Bl agoskl

th
oIS L I Sl BLCGEEL o
alkaidsy arke Idﬁaitedz&mla‘m)ubulbﬂind.bldﬁa rigeede]l HB8G0n @Gle]lﬁ'lnt%ﬁ'ﬁm)g with

w38l DR S S5 Rl Tl R Ly, o

Arks 1.J<(ﬁﬁwﬁ-ctaﬁ)dhlamsk adliﬂwdlﬂi;ém kRJF\ﬂhhd’d)@la@tic dg'e@tﬁ thttinﬁ;% J.G,
.nt as n.a | |on sore I types ar e
LinBrE 3 oy s Aabniin Capirn e (s i1 P ShePhBE amcal Basis of

Thetdp@tiSs, lb‘é&ﬁﬁ@l DOGIE TEé Ma¥GraGUHilINChripagidl, TRI)! Taxol® (pachtaxel) one
Paclltgﬁel g also a substrate for the multi-d

of the dnast eV BUg s Pass) & & GpretbyiA siebilies- éipiBFES with the normal

grcﬁl'th anddMPihlkage bR ii}‘!?orotm?'\ﬁésechlh%Io"l:kﬁ@‘i‘:@lls?C ﬁ&h&ﬁét@ﬂfabé’(ﬁ" mitosis. Mitotic
i-mtotic agent hat are nore SpECl i ¢ and have

blagk Wé}fteg Felloved by éle@agewaw theveext eallgyele Tethret having sropgshyjdivided, and

evéin®fy b9 bpRBRRte? tﬁe@@ébn@fn@al @élfs?ﬁfa@éfs%loﬂﬂy?‘ 'Mﬁit and Fojo, T.: Molecular
taxane:resistant tunors. Kinesifs are a large Pamiy

effggts pfmaelitarekmytht and renlist @icritcal vvieah: Iafs,éth:er £ 811 BF156.)

ATPSome of the side effects of treatment with paclitaxel are neutropenia and peripheral

neuropathy. Paclitaxel is known to cause abnormal bundling of microtubules in interphase cells.
In addition, some tumor types are refractory to treatment with paclitaxel, and other tumors
become insensitive during treatment. Paclitaxel is also a substrate for the multi-drug resistance
pump, P-glycoprotein ((see Chabner et al., 2001).

Thus, there is a need for effective anti-mitotic agents that are more specific and 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 ATP

hydrolysis to move in a stepwise manner along microtubules. For a review, see Sablin, E.P.:
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30 hydrolysis to nove in a stepw se nmanner al ong
m crotubul es. For a review, see Sablin, E P.: WO
wQeMo78¥ 58 PCT/ SE2004/ 000304 -2 Ki nesi ns ankiCT/SE2004/000304
m crot ubul es: their structures and notor nechani sns.
Curr Opin Cell Biol 2000, 12:35-41 and Schief, W R
and Howard, J.: Conformational changes during kinesin
nmotility. Curr Opin Cell Biol 2001, 13:19-28. Sone
menbers of this famly transport nol ecul ar cargo al ong
m crotubules to the sites in 5 the cell where they
are needed. For exanple, sone”kinesins bind to
vesci c|l es and tréhsport them for Iong distances al on

Kipgstas ardmisr@ubyles: Hh pEUCses and sotqrapchsnismsrbwr Opip gell Biol 2000,

12*3514(1 tah@ SKiidTew, RSand%fowefr(lD 9Y ChAYmAiRInSchhiibek H@nng kmesm motility.
eorgani zat 1 on of m crotubul es that establishés

CWU“&@V&?”%@V@P@bléé?ﬁéie The minus ends of the_
M CrahREmeSs 8f ﬂhQ'f%ﬁFtrﬁ{sp&hﬁofe@ﬁly Fg?'ﬁ'f‘(ﬁ% n%roﬁ:%hl@éﬂroeche sites in

pol es, whilst the plus ends bind to i netochore
thezgell wheredbaytaremassde Hoe gxamplfaﬁomg@nesmrbmdg veseicleaudtratsport them

for%ﬁg%ﬁé?ncé@al?r@ PRl B EF axtds eI%hfa rs%{rle > mitotic kinesins, as

metaphase of mtosis and coor |nate elr
theal play trolesnimdhd neprganizadion pﬂunairotdiauqhha restatdishes aanpcaa‘ra:mtm @pindle.

t
Th%ﬁlfa‘lutﬁ gl\}m&@ﬁ%q?&%%@% ?ﬁg h%%) ? gené'&? ?nres Sd s%?lg g(ﬁlaé/ thﬂst the plus
ends.bind\b Iﬂf@dijnhemChﬁie el thy yeIIbeOHteﬁe re@fdnl of e&hd:hﬂﬁhokorﬁél Thus the mitotic

spi_@g ﬁ}lees pé@e‘b(i ?slgl\]/glgs % aspkéf O&%MQSI déggrd?q&&eé zléeéﬁ rachvement apart

an@(ﬁﬁ)]lﬁdiwdsﬂela&m g5lls ahanaphasa andteRphasd (dyeskirsis)P. See Alberts, B., Bray,

5 and N g E A . A e
D. ﬁgx{g pi oF a%f A\f[ ﬁéeg'%gl 16 %@dl\%its?ré ém)a][gfé)gec%@ ]ﬁ]&][ogy of the Cell, 31 edlt}on,
Chag&ad@| Hiid Mfﬁclﬂﬁlchthﬂmﬂ]l ]Egﬁmngll 99|4jf G&Rind PuKsBing) Cinmewcﬁécl)rlk
ess or. n e 1or 1 O IN VIVO
53 pgeStan Bl s ssB Plajin AecBint PRAQHFRR Po RS riress
M. M@Nﬁgghﬂ 0| FygSphoFy11BA Yy BB 4aed ﬁ@ﬁlaﬁ@bﬁn@@%@o&ﬂﬁﬂ@f Elﬁnzrﬁ%gs a
reqg ui.red for cent{osome separatlon in the

i3y glfted mafRges i iREbigelarHIde lrmajiopiihpive el[rﬁ9?§)t8i367) 1159-

118D oAU, is BHitolic m\s@ﬁww@%ﬂ@ﬁ%& fm SRRV Sbeesown to b
and Scholey J.M: The fauﬁﬁ}é%mnklne3|€§ one

requisedfqF SeRITOIFIISSERAFaLioN iy the FTapBess 0§ n@rpwan@ fog ptasssbipeof a bipolar
miPEPHiRld. Odr a RLVASNRE KastBh O ANY SR GIO % § %ﬁéZy, J.M.: The bimC

257-271. Eg5 forms a tetraneric notor,
fanyilynf dsimesing ewsewsish bipplakmitericaperpisisiiving cqmsgm tqpmnpfat Bidchem

Bw%b)%'/fctcpmql 1339; 2(5%|7‘PZE§5 g)g‘ﬁ%%egaﬁ{%mg:cor agd I\%t}l&%ﬁg)r&oss link

., Kar senti
miqsptabdescand patieipatefn @eif bending (Whlcrakt Qb Yerpas &dMiitolism, T I,

B! B35 ORS00 BB (RSB s Bl v
protefirstin pyidhilihing spindif bifojarity uCkot Bar 19282 8903-013)e Sayend sgports have
indt%lafgﬁ ‘ﬁna.{ ﬂhfﬁﬁf{{o(ﬁ%f %§§ %u%ctgoinsige{dg}/o metaphase block in which cells display
monastral spindles. Recently an Eg5 inhibitor called monastrol was isolated in a cell-based
screen for mitotic blockers (Mayer, T.U., Kapoor, T. M., Haggarty, S.J., King, R.w., Schreiber,
S.L., and Mitchison, T.J.: Small molecule inhibitor of mitotic spindle bipolarity identified in a

phenotype-based screen. Science 1999, 286: 971-974).
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nonastral spindles. Recently an Eg5 inhibitor called

nmonastrol was isolated in a cell-based screen for
woraen7srsbl ockers (Mayer, T.U., Kapoor, T. M ,PCT/SE2004/000304

Haggarty, S.J., King, Rw, Schreiber, S L., and

Mtchison, T.J.: Small nolecule inhibitor of mtotic

spindle bipolarity identified in a phenotype-based

screen. Science 1999, 286: 971-974). WD 2004/078758

PCT/ SE2004/ 000304 -3 Mnastrol treatnent was shown to

be specific for Eg5 over kinesin heavy chain, another

cI osely related notor with diftferent functions (Mayer

Monast r ol | ocks. the rel ease of ADP
fr o?ﬁ%ﬁﬁémga%g“ﬁm taYas phRm g 4° specilic opfiggroverngyin hegyycrhain, another
clobdly edritsdmotor with diffeydrl Q6o Rhyer BP239999] MoBasdid] blocks the release
Io terlc i nhi bitor of the mtotic kinésin Egb. Che

of %@gS mptordNgligey €., K309, Do ApdsMitchisongy; 3 f qudgnce that

moilastlBl is a@raﬁé!s@énc ihhibitdr@P 82 lrhltolhc kKGN Eg@%‘he{r) & Biol 2(%2391%9 996 and
A., Ebel, Gans, P. Cross, R, "Hackney, D.
Def3gpfs, S. ,Fﬁlmprre TaRd Cmyzi L) kabeau, E, SkquﬁﬁSeDaét,uBimgafA; Ebel C., Gans, P,

Crés 10t HECIdnEg‘;]/j) n} O\Vadegﬁnﬂsﬁﬁcp% ig%lglp H) %&ch&{‘ﬁﬁh{hﬁ&% inhibitor

Bi ochemi st'i an ‘i nmport an
mappgrol wih Aipan kinesyckes. Bfockimigi QOOﬁD‘tZOB%bM&) eil HBpO@“thmrstep in the

catﬁl%& Elie ch%leéﬂ%d’[& rgtglg%)(foé‘éma fsegg Wh og%céue(flo 1(2 Howard,

Treat'nent wt strol “was also s
20Q1gy éregtnnﬁnewah thonastrab wasadtoshowe tortietretersible 461 ts;abmdtee:he mitotic

Splg&]g&g(e% méehc%?ﬁ% l?eo psf?érgst% g {h%%f&? i%lSl%];:l c%l ﬁ }‘1 (Bl}e DNA is in
plagpfor amnromiattrs divisios koecctioKepauy T. M&ﬂmr,,T T. MquglhlhyM L., bnd
il deblog i e et Ao R apiio, < halbiecue
mhntnﬂoecﬂhemltbmhklhesﬁro Eghf J Che B 2a00] DSO@)HQBSI-S'&S) Eﬂ&entlleports also
975-9 ent rts also
o B RO 00 B B B SR s v
tuntdreéil Eﬂbs(aﬁdlhlmoaﬁd)daﬁ gw&;fefaczﬂl, 1/9899agal nst several 15
s and _tunor els (Mayer et al.
998§ )‘d‘?ﬁ% OHejEi0/be nesReaBHEr Tiotinl celis ansepest indicates that it
is di?blt-@@té?ssddﬂn ﬂinllor céllsl (terfRndl PRRAE A ppIdhitRl WO d1/3a5349)t sugge%tmg that
over - exgr essed int um;)r cells ((:E{gnt ernational Pateé
theX g3y be BrtigHan ee%?%%%*swh@wg Pilipt Presgnt op Fhéymﬁrﬁwbbl@s of

1nt@§l’£afsé diiks Bl Ys 58884 td ¥R rdidbulds %]y 'pH(lib‘pf%rSllaQBh at%ﬁ%aﬂ}sp&mtm mitosis
resent on the mcrotubules o

t
BIRAES a plpdBRe) (S6° NFoOT i bt B Milshisem ot sk fam inhe smesin-tke
profd ngs dlghﬁﬂing 1Bcamik§tf&§'t§th8 Qm%ﬁ% e, %oca}\fa%éa%%'é) USA3?®5 92(10):

al s Saw n, K. M t chi son, tations
42&%29&1 th@ssm@napqmaéas lpﬂ@%@tahlelﬁétsctmnsmaptubnlg atraysah mzapha@meus
t
My %‘ﬂ‘i IO BB 1Ml Ruedeti Ol s PRANEE b ieopdi B pment in
the @fougg; puighdisappeass ﬁ@nlneuransrsayls afitqn birtht endtheskEgSdehibision may not

produce the peripheral neuropathy associated with treatment with paclitaxel and other anti-
microtubule drugs (Ferhat, L., Expression of the mitotic motor protein Eg5 in postmitotic
neurons: implications for neuronal development. J Neurosci 1998, 18(19): 7822-7835). Herein
we describe the isolation of a class of specific and potent inhibitors of Eg5, expected to be useful

in the treatment of neoplastic disease.
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(Mayer et al., 1999). Another report suggests that Eg5

is involved in neuronal devel opnent in the nouse, but
w0 poodiossappear s from neurons soon after birth, BETSEI0E000304

Eg5 inhibition nmay not 25 produce the periphera

neur opat hy associated with treatnment with paclitaxe

and other anti- mcrotubul e drugs (Ferhat, L.

Expression of the mtotic notor protein Eg5 in

postmitotic neurons: inplications for neurona

devel opment. JNeurosci 1998, 18(19): 7822-7835).

Herein we describe the isoldtion of a class of

speci fic and potent inhibitors of Eg5, expected to be

useful in the treatnent of neoplastic disease. 30 WO

Supdfy 07 ShéiiveRtigh SE2004/ 000304  -4- Sunmary of the
invention Tn accordance with the present invention,

t he applicants have hereby discovered novel 5

co [

angﬂlgérégkgg%n‘g%?fgh ﬂi{%’lﬁg‘@?ﬁﬁ% #)n %%hglﬁaﬂg hQ{ret &E%y%?s%%&éd%ovel
compiundpwhich pessess pdhcm inkibttery @stivity and arg m:cpord:tagiy gsofuldortheir anti-

0

cel?FI?hge%glgﬁ %g\[ﬁtﬁ/gﬁﬁfl lr’«i% aﬂ‘u— aﬁ?eye]%gfélreotﬁergﬁ Jéﬁlﬁ] n mgthods of treatment of
diseaseslniving|celd-phyjlidaration abmlazdd htinamortaninmed ‘wd:l_] ectc dmadxhtndsto novel

t he RI g&sent |nveq;|o? $9 qg udes Bphar mace
OB os e Pore Cont Al Srﬁ’dllcs%dc?ﬁp LBRBBLRY T ‘PBS ‘i"ﬂ%“l%ges“"h
comf)mmth:zfndctm the s ossucincdnly@unidsrin flechaitcaofe sfagbidanm et Bavmg an

o R0 eh P A P Gy b R s
ﬂnﬁh@mﬂﬁﬁﬁﬁneﬁﬂﬁuhhﬂqﬁﬂmwfaCture of said conmpounds. The
present invention,i % har ceut i II accept abl e
sal ?seﬁtr18x6qr){}§% 1n8P.1 quept ﬂr prodrugs of such
cordfRis] ME®inctdrdinde with ﬂ&%éseﬁtﬁﬂx&ﬁi@rﬂiﬁpﬁ%ksl pE&AdeSpharmaceutical
provj de pharmaceutical conpositions and a nmethod to

copRRsohR ! Rrhigdise FHch rempquads ineha TBIME@AAL@Rcer 5 Such
Pr op@hipkdpRriRE Sre@XPREIILEbS F VaRe B th¥ Flehtrehtbridli€ase states associated
treatment of di sease states associated wth cel
witwell eyclarmd cell profifesatiop shcktas sanceis €1plid uraern ad 1gukesdsi.d
ﬁbfo&lfﬂ?i’fe?atﬁf@ And §HERRLARL disofdeR! QRFMd, HRbAbIo¥FarRRHs, Kapos1 s sarcoma,
fferentiative disorders, psoriasis, rheumato
hae@i*a@lalpmm aguteyang gkonis nephrensHes, athesemd w@emaleroale,mrld migptenosis,
autgnj l’ﬁ)lﬂl!e QIIIS@%QP 9'.9@ E.I!IH &l?omcaﬁ’lh%lgg@on %Iﬁ%s%és(ég gl{do (ﬁ)hﬁl‘ dlSGa'iSSS with
arterial restenosis, autol nmune di seases, acut
rﬂmhM@nﬁmeh&k@ﬂmatlon bone di seases and ocul ar
di seases with 20 retinal vessel proliferation.
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description of the invention In a first embodi ment,

W0 b@478s%ent i nvention provides a novel conpouPdT/BEROD4HIEN0304
structural formula (1): O RBRRa | NRS RLNR6 7
NA~\g. DnR8) RO m 5in=20,1,2 n 0,1 (I) 10
wherein, Ais CO CH2, or SO2; B represents
optional Iy substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyl, optionally
substituted aryl, optionall ygubst ituted cycloal kyl,
or optionally substituted heterocycle; 15 Dis 0 or N

I in .O.is ti,onaI_I substituted with one RS,

i substituted with one or nore
and when nis O and inis not O, R8 is atta;:hedOI
B; and R2 in conbination forma fuse

In %ﬁrsﬁ%rﬁ%‘@ﬂ%“ﬁ@? BiPERt BHERNOR PRAVHIGS # Al pampspnd Baing gructural

forsubst tuted with 1 or 2 substituents, said ring having
at | east one nitrogen, oxygen or sulfur

R /kR

R' N)* ,
A’N\ 8
t, BEORAR),

m=90,1,2
n=0,1

De

)

wherein,

A is C=0, CH;, or SOy;

B represents optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted cycloalkyl, or optionally
substituted heterocycle;

D is O or N wherein O is optionally substituted with one R®, wherein N is optionally
substituted with one or more R®, and when n is 0 and m is not 0, R® is attached directly to B;

R' and R? in combination form a fused 5- membered heteroaromatic ring that is optionally
substituted with 1 or 2 substituents, said ring having at least one nitrogen, oxygen or sulfur
atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom;

R?is independently selected from H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl or optionally
substituted heterocycle;
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atons, but no nore than 2 oxygen atons or 2 sulfur
atons or 1 oxygen and 1 sulfur atom 20 R3 is

w0 pabepestsent |y sel ected fromH, optionally subBCT/SEX0e£000304
al kyl, optionally substituted alkenyl, optionally
substituted al kynyl, optionally substituted
cycl oal kyl, optionally substituted cycloal kenyl,
optionally substituted cycl oal kynyl, optionally
substituted aryl or optionally substituted
het er ocycl e; WD 2004/ 078758 PCT/ SE2004/ 000304 -6 R4
and R5 are independently seleClied fromH or optionally

hisLes b o st o e comalon fom s

in &ﬂﬁmﬂa‘uﬁh lFfSdpsa- §udred memB@e@ﬁﬂg, %l&rrﬁag) ﬂg)%%ggxﬁtllk%ubstltuted
fromH, ptlonal substitute

sel egt e
opt Gﬁ‘%ﬂd R W%&?B@’FP il selent H, @ﬁmdbaﬂubgilt@ab@kylt entiogally
sutidtitiyddllenPPbptRAALY dbsHiked AkHye %pﬁéﬁ%lh %%%%ted% élbﬁféﬁl Aleonally

5 substituted cycl oal kenyl,” opti onal
subsiiBtedaykgalisenyl, opEorsHa pubylitsih sy ¢lealitmal, hptienlby subbtispted heterocycle,

op@dtlallP Bl dithted ldm tdr RY E&qu{l\ébmblﬁgtmﬁgoﬁpg 3Rf_isn or. 6- n‘éembered ring,

conbi nation forma 3- nberéed
whyghitagy aleybesibstituiad; substi tuted; RS is |ndependently

sel RE fsglﬁ E/, E%tg}li slefégl.reh g{]f’ﬁll—:[ %gﬁ&?ﬁgr sﬁbt% 1glged a}ky}/ optionally substituted

option tute onal
alksm@,sqntlpmﬂe@ubﬁtmwlkynmlp Dptmnalﬂy gllbﬁlﬂnsdl cycwaﬂdjd optlonally substituted

cy&é(aﬁlegziéw onal%&slinlﬁ{}l?t%ée %ycioégﬁ%}él} ?lj;{;lﬁ)g?lly SBB%%%%‘Q?W%/ or ‘Yp’uonally

Sm®umsﬁﬂtmneddaryl, or optionally substituted

het gy i i en d.fromH, )
et R T LR —
alkehyk.gpyibnally gﬁbsﬂt‘mﬁdl a%mﬂbsﬁtimﬂl}&ﬂriﬁiu&ym%cloamt bgﬁkﬁiah}y substituted
stifute optiqna ubstitute
ex R RS SR el B it et Kyingn ptionaly
smﬁpmﬁﬂmmkkyyaubstltuted aryl, or optionally 15
substituted heterocycle. In a particular enbodi nent

the present invention provides a conpound having a

In aSlbarrhkﬁﬂaﬂ lembodimefitithe fredeh) inPehtib@ fiokRISs ARSI Brubfiral
a particul ar _enbodi ment the present

foqnﬁlx?éﬁtaﬁ Wlt?ﬁir%\??"?jﬂgerﬂn@dﬁﬁﬁ@rﬂ Gving a structural
formula (1) as recited above wherein Ais C=O1In a

partlcular enbodj nent the present invention provides a
In RO qrhedimay the rresepidRYAngPn ProBidALA eoniroyndlkavingai strachural

for@bR\B aH\'fk%ft&i dboR Wﬁer&ﬁ% Qealb y substituted al kyl or
optionally substituted

In a particular embodiment the present invention provides a compound having a structural
formula (I) as recited above wherein B is optionally substituted alkyl or optionally substituted

heterocycle.

In a particular embodiment the present invention provides a compound having a structural

formula (I) as recited above wherein B is optionally substituted C;.4alkyl.
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25 heterocycle. In a particular enbodi nent the present
i nvention provides a conpound having a structura

wo ooroatsIs§ 1) as recited above wherein B i s optPON&skE094/000304
substituted C _4al kyl. WO 2004/ 078758
PCT/ SE2004/ 000304 -7 In a particul ar enbodi nent the
present invention provides a conpound having a
structural forrmula (1) as recited above whereinB is
an optionally substituted Cl-aal kyl wherein such
substitutent i s independently, selected from NH2, -OH,

NCHS3, -N(CHB)Z -N-cycloproﬁ%ne -N cycl obut ane,

?% i ne, |d|ne i p Eerd 51n.a

i mbo SR RRtent Eée%lP’é &5 AGURRTBA hiiiegs Hestugl

forﬁlﬁl’ml)thﬁ aecttad/ame Fhéerbi WO Wi 8ptionhIDy S8k L) Bl %e&ﬁ%uch
ove whe is O optionally substituted wth one

SubéPmFFBP‘é Pe“ldﬁ“t%‘( sglarted Eom aNHen B Hi-NeHe. -NieHpr eNwielopropane, -N

cydldbuRint,| RBHdMOWIEARING GPiPRAIHNd having a structural 10
formula (1) as recited above wherein Dis N optionally

substituted with one or nore R8. In a particular

embpdi grRftLat Qlﬁb&ﬁlﬁétﬁ me r& xﬁ%\}eﬁgfo@é@%ﬁg&e&%o pggmléﬂl% a structural

havi ng a structural recite

forhiedBian F@lt@dq@omwhﬁelem Oreptipesilyfsobstifided wigtecheSr more R,
menbered heteroaromatic ring that is optionally
substituted with 1 or 2 substiutents, said ring having
onelneParticulap gabpdiapenttiwpdesenténwutidiuprowtiem contpoantkhaving a structural

fon‘ﬂ{ﬁ%r(g%?&cﬁéé O%Qhqug 2 Z)ﬁ{)gallﬁ sul%sgg_\t%e\g tnlgg)ul aEFh%

nment the presen Thv
haV|ng a structural formula (I) as recited above

on form. .an tio Ily
EW aving a structural

sy bS X ngrtﬁ&lg?ergb macient theé tpﬁes%nq dﬁvgntl%lrprgwd%&cio
formulb D) ia$ tecell fbuseehdrainRazal & mz&nblﬁata)nﬁalﬁﬂ h 614bBS- membered
hetGE PR i BT cgbTat v 1 BE 2 Pttt S5ouas having one
nitroge@ragin alidl or@RAlfkRAtdnt) of mlﬁ@éeh Qtdnt &dBnd ok e dtont.

menbered heteroaromatic ring that is optionally
substituted with 1 or 2 substiutents, said ring having

On€ln afphatticO@esmiridamsnamd pﬂi@&lt Sivehtith 26¥08s aQomPAEd having a structural
ni tgﬁgiﬁgatom and one gl%n atom and wherein said 5

forrilg it abavecuhese R g rtf egmRatiop formypn epapedlysubsifited
fuséll iP@kibtdlé)lofin @mﬁaly@mlt&tmﬁlw&&%&ow nvention provides

a conpound having a structural
In a particular embodiment the present invention provides a compound having a structural
formula (I) as recited above whereinR' and R? in combination form a fused 5- membered
heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring having one
nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom and wherein said

substituent is selected from Cy.¢alkyl, or halogen.

In a particular embodiment the present invention provides a compound having a structural

formula (T) as recited above whereinR> is optionally substituted aryl.
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formula (1) as recited above wherein R3 is optionally

substituted aryl. WO 2004/ 078758 PCT/ SE2004/ 000304 -8
WO p00a/0psasg | cul ar enbodi nent the present i nvent PORISE2004/000304

provi des a conpound having a structural fornula (1)

as recited above wherein R3 is optionally substituted

C5 7aryl. In a particul ar enbodi nent the present

i nvention provides a conmpound having a structural 5

formula (1) as recited above wherein R3 is optionally

substituted C5_7aryl wherein gsaid substitutent is

independently selected fromT~ 6alkyl, F, d, Br, or

: b?%%gp EtIC | ar enbodi nent the present invention

p ro 1cylar spBadimantihs PRy EsfigR Pipvides a eosmnayndhaving a structural
for&ﬁﬂar(e)cdstr&iiite@bs&oe wWABRIHA s Fitioamel BstAhed Os.49, | N a

particul ar enbodi nent the present invention provides a

compound having a structural formula (1) as recited

ab O}a uBir BmiBEdiARAt (i prdeft ih PGB %@@E% ¥ ccﬁ‘@oﬁﬁ& fr‘gzmg a structural

from or optionally substituted

forgatta; (Deas resited phseyel wherign R’ heomloeelbrﬁlb$tmvte¢1€s oyl pherindeil a
su&ﬁMHﬁ%@ﬁ&d@Wef&E&&‘ %}ﬁrﬂga@% P By g as recited
er an A

above wherein ern are’ Tndependent |y
selected fromH or d 6al kyl . In a particul ar

es_ a co
L RS ORI UL oL R AR a svcur
fomclér@lan rqR@ed shavawbgreindand R’ selFect ed from H,
optionally substituted alkyl, or optionally
substituted heterocycle. In a particul ar enbodi nent

t helnprmest@ntar lembemmem theyresentdeeendo piopides e didétuitDhating a structural
bove

o5 AP BUR 55 ERPog ! Bhhafebionay

subatitypted aBdyl.or optlonally substituted heterocycle. In a
particul ar enbodi ment the present invention provides a
compound having a structural formula (1) as recited

abome patinRi BmBRAiment itdegenderhlion SBlias aec%rrfpbﬁ&m 1B¥k a structural
teroc l.e either of which_i,s optiona

forgyly 2 6 TRPEEA HHOTR Mot Whesiink M}’eﬁfesmmewépw sgdfctgd from H, or C1.

calisbstituent is 30 independently selected from
-Cl_6al kyl, -0OC1_6alkyl, F, d, Br, |. WD 2004/078758
PCT/ SE2004/ 000304

In a particular embodiment the present invention provides a compound having a structural
formula (J) as recited above wherein R® is independently selected from H, optionally substituted

alkyl, or optionally substituted heterocycle.

In a particular embodiment the present invention provides a compound having a structural
formula (1) as recited above wherein R is independently selected from optionally substituted aryl

or optionally substituted heterocycle.

In a particular embodiment the present invention provides a compound having a structural
formula (I) as recited above wherein R is independently selected from aryl or heterocycle either
of which is optionally substituted with 1 or 2 substituents wherein said substituent is
independently selected from -Cy.salkyl, -OC;.¢alkyl, F, Cl, Br, L
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-9 In a particular enbodi nent the present invention

provi des a conpound having a structural formula (1)
w@goonets7sed above wherein RO is C5-7aryl opti oP@i/5E2004/000304

substituted with 1 or 2 substituents wherein said

substituent is independently selected from -Cl-6al kyl,

-OCl-6al kyl, F, d, Br, I. 51n a particular

enbodi ment the present invention provides a conmpound

having a structural fornmula (1) as recited above

wherein: nis 0 Ais COor CH2;, 10 Bis optionally

substituted Cl-6al kyl; Rl ant® R2 in conbination forma

fused 5 nenbered heteroaryl; R3 is optionally .

substituted C5-7aryl. R4 and R5 are H R6 and R7 are

ar e NELRHRINE bbdime s tﬁéangéén{ i QRibh BroviIRS & ORAYdud havi ving a structural

substltuted alky is optionally substitute

forgpya (Ds Tesifed ek Mhersind tis Coneed O%Qr@llb gupstitated withg or 2 substituents
HeRMi dafd B EttSMPR G ! Y!

v con‘pgund htlaw ng a dégﬁda%pﬁsre%lg@& Péﬁﬁ?&)egé Ci P??BBQI
above wherein: nis 0 20 Ais CO or CH2i Bis

f o ﬁ‘?zi Wcuwl\l%fng%gﬁ t%%steh{ M@%I&Oﬂgﬁ og%(? %aﬁfén ea structural

1bﬂﬂ¢ﬂiﬁﬁ$@bﬁt@ﬂ®wea@sEEU|ne pyrrolidine, or plperdlne
Rl and R2iyn combination forma fused 5- nmenbered
het eroaromatic ring that is optionally substituted
with 1 o&kﬂﬂéobéﬂhutents, said ring having one

nitrogegB %F&mmgSQBEFﬁéﬁjééL ur atom or one nitrogen

at om an s optional ly substituted
phenyl ; R'R&d&Ath dmbaraeotforRG fased 5 RfengtefeddieRroaryl;

nderer et e o op onl 1y

R*and R® are H;

RSand R are are independently selected from H or optionally substituted alkyl;
R’ is optionally substituted aryl or optionally substituted heterocycle.

In a particular embodiment the present invention provides a compound having a structural
formula (I) as recited above wherein:

nis0

A is CO or CHy;

B is Cy.¢alkyl optionally substituted with one of the following —NH,, -'OH, -NCHs;,
-N(CH3),, -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine.

R' and R?in combination form a fused 5- membered heteroaromatic ring that is
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one
sulfur atom, or one nitrogen atom and one oxygen atom.

R? is optionally substituted phenyl;

R*and R’ are H;

R®and R7 are are independently selected from H or optionally substituted
-Cralkyl;

R’ is optionally substituted aryl
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30 RO is optionally substituted aryl WO 2004/ 078758
PCT/ SE2004/ 000304 -10 In a particul ar enbodi nent the
Wee@gerirss nvention provides a conpound havi ng BCT/SE2004/000304
structural forrmula (1) as recited above wherein: nis
0; 5Ais CO Bis Cl_6alkyl optionally substituted
with one of the following NH2, -OH, -NCH3, -N(CH3)2,
-N-cycl opropane, -N cyclobutane, azetidine, _
pyrrolidine, or piperdine. Rl and R2 in conbination
forma fused 5- nenbered het i{}oaromatl cring that is
optionally substituted with™I"0r 2 substiutents, said
ring having one nitrogen atomand one sulfur 10 atom
or one nitrogen atom and one oxygen atom and wherein

sai Ih sprbtidilal 8@b6dinent 3 BedeBOintdnadh plotidead ddthpoufd having a structural
[ ionally substituted C5_7aryl wherein

hal ogen. R3.i.s o

forglg}‘ao&)saﬁﬁ%cftﬂ?ho¥ﬁg'£‘?r§mf ndependently selected from
Cl_6al kwlisof, A, Br, or I. R4 and R5 are H, 15 R6 and
R7 are | de(Pendent ly selected fromH or -Cl.6al kyl; R9
IS C5_7d$§rgl Qiptionally substituted with 1 or 2

subst i t USRI MRAIBHiShal FishstiSASHilk 48 BE thb Sollowing ~NFH,, -OH, -NCH;,
i ndependent | ; sel gct ed9f rom - C1_6a(JIﬁkyF - é&f%gal KVA 3
“N{€Hsj -N-gifclopropang, -1y cprlphitaa) aetiding pytiotiiine, ermépapdies ent
i nventi qg Jp4 Rvin%&bﬁlaﬁ&{‘%ﬂﬂ Q%Vé%@gl RGmBersd lqel{éi‘({)éf‘é\r%litic r% that is
fornula (1) as recited above wherern: n'is 1] I'S
optignalpy pubstputed wish i jop A sptisiiutentb stidring daxidig 6w itydgen afoni adNne sulfur
r i ' ' [ rma.fus 5 .
B 8o A B SO 08 0 R ST o
Ci-atfigyl,.or fafogend R5 are H;
R’ is optionally substituted Cs_;aryl wherein said substitutent is independently
selected from Cj.¢alkyl, F, Cl, Br, or I.
R*and R’ are H;
Réand R are independently selected from H or -Cr.¢alkyl;
R’ is Csaryl optionally substituted with 1 or 2 substituents wherein said

substituent is independently selected from -Cyealkyl, -OCy¢alkyl, F, Cl, Br, L

In a particular embodiment the present invention provides a compound having a structural

formula (I) as recited above wherein:

nisi;

Ais CO or CHy;

B is optionally substitued Cj.¢alkyl;

DisNorO

R' and R*in combination form a fused 5 membered heteroaryl;

R® is optionally substituted aryl;

R*and R’ are H;

Réand R7 are H or optionally substituted alkyl;

R%isH or optionally substituted C,_alkyl;

R’is optionally substituted aryl.
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R6 and R7 are H or optionally substituted alkyl; R8
is Hor optionally substituted Cl1 _6alkyl; 30 RO is
W@piosoT8IF8 y substituted aryl. WD 2004/ 078758 PCT/SE2004/000304
PCT/ SE2004/ 000304 -11 In a particul ar enbodi nent the
present invention provides a conpound having a
structural forrmula (1) as recited above wherein: nis
1; 5 Ais COor CHi Bis optionally substitued
Cl 6alkyl; Dis Nor 0 RL and R2 in conbination form
a fused isothiazole, isoxazole; R3 is optionally
substituted phenyl; 10 R4 andlR5 are H, R6 and R7 are
H or optionally substituted alkyl; R8 is H or
optional Iy substituted Cl_6alkyl; R9 is optionally
subgt 4 %}éi‘ﬁ(ﬁﬂjar RRBHMmentkRe prasedt Mo H*o@fde@é‘%gﬂoqﬁ@ BthII{kea structural
present invention provides a conmpound
fO@tu.lau@c agregited pkovaherelr ) se; ected from
N (3- Ami pa-jpropyl ) - N-
1-[5-(4-fluoro-benzyl)-3-net hyl - 4- oxo- 4, 5- di hydr o-
|soth|azéF%@@0ﬂCH}pyr||n|d|n 6-yl ] -propyl }

-4- h 1) - N
1- (gELe¥§BQ$§6&mygﬁFuﬁh A‘QihgodIOL%I))r/o)|sthiazol0[5,4

20 d] pyrPmiNbnO6-yl ) - propyl ] - 4- br ono- benzani de;

N- ( 3- Ami f

-(5- benz@l = rreﬂ‘%%o}rrb'%f Lé?( gm}f a5fusc?dﬁso lazo}eslg?’fﬁzglf’ol o[ 5, 4-
d] pyri i nR'di nptﬁmylll}) supstﬂplycﬂ phebyL hl or o- benzami de;

N-(3- Alqwno 50%
1-(5- ben%y 4 0Xx0- 4, 5-di hydr o-i sot hi azol o[ 5, 4
R”and R’ are H or optlonally substituted alkyl _

L e P
1-(5-beﬂiykq@mﬂﬁbhmbmémﬁdphéWE-dihydro-isothiazolo[5,4

In a particular embodiment the present invention provides a compound having a structural

formula (I) se;ected from:
N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-oxo0-4,5-dihydro-
isothiazolo[5,4-d]pyrimidin-6-y1]-propyl}-4-methyl-benzamide
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4~
d]pyrimidin-6-yl)-propyl]-4-bromo-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-4-chloro-benzamide;
N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-3-fluoro-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-2,3-dichloro-benzamide;
Naphthalene-2-carboxylic acid (3-amino-propyl)-[1-(5-benzyl-3-methyl-4-0x0-4,5-
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-amide;

Benzo[b]thiophene-2-carboxylic acid (3-amino-propyl)-[1-(5-benzyl-3-methyl-4-0x0-4,5-

dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-amide;
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d] pyri m di n-6-yl)-propyl]-2,3-dichl oro-benzam de;
Napht hal ene- 2- car boxylic acid

W@ 300ai07876%- pr opyl ) - [ 1- (5- benzyl - 3- net hyl - 4- 0X OP@T/SE2004/000304

di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-propyl]-amd
e; Benzo[ b]thi ophene-2-carboxylic acid

(3-am no-propyl)-[1-(5-benzyl - 3- et hyl - 4-oxo-4,5 30

di hydro-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl)-propyl]-anmd
e; WD 2004/078758 PCT/ SE2004/ 000304 -12

N-Azeti di n-3-yl met hyl - N- [

1 (5 benzyl - 3- net hyl - 4- oxo- 415 di hydro-i sot hi azol o

NlAge-ItlHXIr -y m%!chr}]ll-N—[){ ](%-b y?%ln]iet}?yl IIrec}xrc])}/lll 5 gl?lgc%rgqrgo(tjh?azolo[S 4
<(:| ]5d]§9ﬁfh)ﬂm-3-y!l)fiﬁbﬂmxt—ﬁreﬂfypbéhzénﬂbhydr o-isothi azol o[ 5, 4
- yrinnid

ﬁ {1y B S-S anstbyliiyexond rdpedtodsathiazoje fdtdigarinkidinz ai ni

de 6—'§ll) propyl]- 4-met 1-N-piperidin-3-ylmeth I-benzam de;
Am no- et pp }e,nzyly yl - 4- ox0- 4, 5- di

hded%%memeﬁlz f 15-(J4benzy1 3—1nethy1—4-oxo—4 5 d1hydro 1soth1azolo[5 4-
d] pgﬁ)gﬂﬁqﬁmﬂa gr)sﬂrapy@wmé N PRLEN I glé!' benzam de; N-[

| - 4- ox0- 4, 5-di’"hydr o-i sot hi azol o[ 5, 4
d] Ey[h(ﬂqﬁgpzyl-é ryeptl}ylﬂf@,gyé} ?-dlhydro—lsothlazolo[S 4-d]pyrimidin-6-yl)-propyl]-

(g [ dﬂﬁ&wgﬁﬁr}é %ﬁ“yﬁt Ap%ﬁ%ﬁ%flb %ﬁ% benzam de; N[

(5 Benz ydro-i sot hi azol o[ 5, 4

] Pyld 1(§nBGn:1:y-l-6=nydtI)ylﬂ1=cocpy4 §-dih@dro-isothiazolo[ 5,4-d]pyrimidin-6-yl)-propyl]-
(8-

[1

A et hyl - benzam de;
? ﬂg&ﬁﬁéﬂmg%né&h Sﬁ% nﬁan?slxdl hydr o-i sot hi azol of
4NH] -Q@-BEMYGBmeﬂ&ﬂ-l4)qxod|;@¢ﬂi}1ydr0-lsothﬁazlog)[5 ,4- d]pyaumdm— -yl)propyl] —
- 0 4- et enzami de;
1% %éﬁgﬁnpgﬁ%mgggﬁeqp&& lgg%%ége%a’gldaﬂy hydr o-i sot hi azol of
4N{] -pgﬁbenzyleﬁ -meﬁlyy# PRé-a3ydilyddb-isothiazolo[ 5, 4-d]pyr1m1d1n-6 ~-yl)propyl] —-N-
@ 1 pD y% 351 éldikﬂl 4- rretdhyl benzam de; 15
N- %é‘f (91? E '§‘) bepzamidgianzy| - 3- net hyl - 4- ox
8] 4N~53-dtdﬁsidtt10ylpﬁ>@§rt)41\aglods%gzﬂ 3t-r|r116t}136l-4 -0x0-4, % dihydro-isothiazolo[5,4-
p rim met hyl benzam de;
‘g W&?ygﬁ"t't‘lﬁé?dlﬁbﬁ%ﬂn@eJS di hydr o-i sot hi azol of

5 4N-(ﬂ1 p.‘y-bdtﬂ}'ldJ-ﬁel@le b @JS}dlﬂydrcflrsothlazolo 5,4-d]pyrimidin-6-ylpropyl] —4-
rrolldln yl propyl) benzam de N-[)

met h 3-
1- (@%@ﬁi’ﬁﬁ‘ 1ﬁ’3ﬂ' L-yipEpesl ke@%‘i ydr o-i sot hi azol 0[5, 4
- d] Y T{(3Tb Sz - -6-
e T it Sy oo
1- (1getégﬂ}#-(rgethylammo) propyl] benzamide;
”QQJPV (5-Ber ?93 hedryflu %G1 G- kiR '13%&1‘?‘428{0% £ aﬁlyﬂ%{dnmﬁ %)rl)ropyl]-

E ropy
(3 ydroxy—propyl) 4-methyl-benzamide;

ﬂmzzwzzaez

N-~(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isothiazolo [5,4-
d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-2-methyl-propy!]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-0x0-4,5 -dihydro-
isothiazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propyl}-4-methyl-benzamide;
5-Benzyl-6-{1-[(3-hydroxy-propyl)-(4-methyl-benzyl)-amino]-propyl }-3 -methyl-5H-
isothiazolo[5,4-d]pyrimidin-4-one;
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N- ( 3- hydr oxy- propyl ) - 4- net hyl - benzam de;

N- ( 3- Ami no- propyl ) - N-| . .
wa2@3assseyl - 3- met hyl - 4- oxo- 4, 5- di hydr o- i sot hi BZDBE{054/6p0304

- d] pyrimdin-6-yl)-propyl]-4-nethyl -benzam de; 25

N- (3- Am no- propyl ) - N-| _

1- (5-benzyl - 3-i net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5,

4-

d] pyriinidin-6-yl)-2-inethyl-propyl]-4-nethyl-benzam d

e; N (3-Ainino-propyl)-N {1%-[5-(4-f|uoro-benzyl)-S
- met hyl - 4- oxo- 4, 5-di hydro- "~

s egeale, SN S 2ty pron ),
- [ ( BokardTopsy-dpyyaRydin-6ly-Rie 1-plg§%1i-34tr)letﬁ§nb@9£ahﬁ&e9 pyl}

Zgoﬁé%yglggp@%%%g%&}gég 0 ?ﬂuoy_(g gn)grll)—g]-1geltlr1]yli-c?xrc]>-e4,5-dihydro-

N- ( ﬁoﬁfbﬁ@',dlﬂw{nldiﬂl\'ﬁ-}g]-ﬂ-ﬁlua&yf—ﬁrbﬁ}h}'—Qflﬂétﬁ’ﬁ%ﬂa)n'i&)é;

- et hyl - 4- oxo- 4, 5- di hydr o- . _

i so aéﬁ%PS‘,PZLQPd’})M1'ﬁgimnﬁylﬁ-w@ylﬂ-m-hﬁ+d41p'|d0pllyb>}azolo[&4—

-4- T d@01- 31 AL RO D -agf.l uor o-

f ﬁ%“%&%ﬁﬁ*@?@“ﬁ%ﬁ&@’%@% g g | oo,

i so a@tﬁ@n{’@FQPLYB]W}-(%@ZYi=36m?®}'I-4-QXQ?ﬁ6Tﬁig'hyﬁl_r!l[’-iswlzo@[s,m

14(@%%“?8_ - ?rieq?tn%@?’l:&f) l%\)g%iﬂéglyg?%%%gg% soxazol o[ 5, 4-

d] er(_ﬁﬁ@mwpelpyl))N-_Ebfﬁebdmyyl-?maﬁylﬂ-eﬂﬂ,Bmﬂiydroﬁsmkdmbﬂb

inf - enizdill}—&é,g)??%%F@ﬂg%gg%ﬁ%@sg;hydr 0-1i soxazol o[ 5, 4-

d] pyf(Bﬁ@hor-p&pyl)?N-El-(ﬁebdny&lépnethylw]-e)ébﬂmdhwhmhmm[(S,el;

T: ggf-"@gaﬁ@?"f'?‘r@%ﬁ){yr'\#'ﬁ‘f%%?%a’%’id&i hydr o- i soxazol o[ 5, 4

10 N}(Mmrmmopyﬁfv[1)(5p1feﬁmu3}mékhym-@w-4,bﬁﬂ@a;rasii@t&hzolo[m-

ll\l: g%i’@?ﬁ@%'@%ﬁ?%?&yPé:’géfgiﬁwfﬁollt,’e@?"d’?iﬁ?idr 0- i soxazol o[ 5, 4-

d] er(andmpﬁypyn);1\|}-pn@pgehiylék=1£étu5ar4oo;&e4);amy&t%;isoxazolo[5,4-
- Al ni.no- - .

’IIZ g@Pﬂgﬂ@%@gﬁ1%§¥Pﬁf§)r3§ﬁ‘£%9(6ﬂa‘?@lmwav®; i soxazol o[ 5, 4-

d] py#(3-AintlhpRopyl) Ne-PL@RIehiyl 3 - r3eth1 AL Q5 BRPEBI A 010k 5 4-

N ( 3- Al ni_no- 150py| -N | ) _

1- (‘épﬁg’ﬁ‘ﬁlwé‘g ‘ﬁé‘ipﬁgﬁ-"lﬁ‘@%&’@’:bﬁn@n&ﬂ%ydr o-i soxazol o[ 5, 4-

d] pyri m di n-6-yl)-propyl]-3-fluoro-4-nethyl -benzam de;

N-(:3- Ami no- propyl ) - N- | L o .
1- (IB2pariisylat gubaditgat the nsssent Anvsninmyelvidesiasompewidep®rding to any

one of claims 1 to 27, for use as a medicament.

In a particular embodiment the present invention provides the use of a compound as
defined in any one of claims 1 to 27, in the manufacture of a medicament for the treatment or

prophylaxis of disorders associated with cancer.

In a particular embodiment the present invention provides a method for the treatment of
cancer associated with comprising administering to a host in need of such treatment a

therapeutically effective amount of a compound as defined in any one of claims 1 to 27.
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d] pyri m di n-6-yl)-propyl]-4-inethoxy-benzam de. 20 In
a particular enbodi nent the present invention provides
w@2@enpossd according to any one of clains 1 POI/RE2004/000304
for use as a nedicanent. In a particul ar enbodi nent
the present invention provides the use of a conpound
as defined in any one of clains 1 to 27, in the
manuf acture of a medi canent for the treatnment or 25
prophyl axi s of disorders associated with cancer. In a
particul ar enbodi nent the present invention provides a
nethod for the treatment of ~1#ancer associated with
rising . admnistering to a host in need of such
tr gﬁ} HRawECUler chedigseithe Ersﬁmylnmle% proyidenmpgihpd &ir the prophylaxis
treQRH¥ROREL RS 28Rk
O a0/ 078758 e %Os%grnt% 8 offch treatment
a tharpnsaiicrtin effedize pnews of a pomponnd evdefipeslinday ore ofsidios! fod7.
the prophylaxis treatnent of cancers associated with
ng{|3|ng adm nistering to a host in need of such
t r et smAnticulas emhedimgeith¢ prajehtinedntier piovidenammaihdd &ifr thee treatment or

£ 0 27. 5.dn
G e e g e e T A
comporal hpdefingd in dmy one eb¢laentl tol7 opr Prhydcanticallphccepaldesalt as
chﬁﬂ&?ﬁh Q%c&qghﬂéﬁk j ng a therapeutically effective
(0 ound as defined in any one of clains
1 to 27 or a pharnaceutically acceptabl e salt as
clapmed i n, any,one of, clai 1to 27..10 In a .
par 11 S A AR R e BT aaHtn FihidR 1 BAHGY larebising a cell
cycrreh}hmdoﬁf(arﬂf-mmemb]ﬁl@raao@)&lfﬂect 116)& Ozhﬁn-ibrd)bii&d do@hal, such as man, in need of
% nt cell- rolifer tlon%gg in a r m bl ooded
sug oA i PR sy o anis i ¢1sbt R fagompound
as dmﬂlusﬁ@oatdmmu Btod7ing to said aninmal an effective
anmount of a conpound as clained in any of clains 1 to
27. 15 In a particul ar enbodi nent the present

| NVEN faBibuRE eMbetRSed RIVRERRGElGPHro GBI Hath fButical composition
conprising a coggound as defined in any one of clains

compriipgponippund a5istingdp auy englof glaigescleiord @ phammaceusicaljypacceptable
salVorMR vIYY By @b SR &ted Hefof tt(;k%fh‘ép&rnth 5&%@ &R hMalaelﬁ‘l‘bally acceptable

| east one pharmaceutically accept abl carrler
cargipr, didyent Frex@Retpent . 20 In a partlcular embodi nent t he
present invention provides a process for preparing a

In a particular embodiment the present invention provides a process for preparing a
compound of structural formula (I) as claimed in claim 1 or a pharmaceutically acceptable salt or

an in vivo hydrolysable ester thereof which process comprises:



conpound of structural formula (1) as clained in claim
1 or a pharmaceutically acceptable salt or an in vivo
whyanorsrsabl e ester thereof which process conpPCEEBE2004/MD0304
2004/ 078758 PCT/ SE2004/ 000304 -15- R6 0 2 0 R7 0 R2
O 20 ROC | NWHMOHR NR~- N R~ N pressure R~ N R6
OI5CHR/ RTREBr RO RRRMZRM ORI RARJ
R3NR5 Br2 RI N'J'-R5S NR8 K2C3 RL N~ R R 6 NaO
CARLN- R6 K2CO3 H HOAc Br R7 DWW R2 0 N)<R3 4 RS
CC~ARO RY-:~0N RS TFAR ON RRRARS | R6& RR6
ENRRS CHCO 73 NR7 22 RMWR/ NRCHC NR8 22
AA, R8 AN, R8 EB9 RO WD 2004/ 078758 PCT/ SE2004/ 000304
-16- Definith

Rf‘\o/ Ci g NH,OH jfU\
R N R N pressure R’ )\<R6
O%\ 105 °C
R6

R7
RS 0O R3 O R3
R3 N~ R5 Br, N~ R5 N-R8
1 P R8 1 P R6 >
K,CO, R N s NaOAc R - N B K,CO,
H HOAc BrR DME
0O R3 0O R3
2 KPR G oARe R2 R4 2 I Era
[ NTURS N RS TFA R\AflkN R5
1 R6é —— > R6 ——>
N/)\ﬁ Et,N R’ N/)\ﬁm CHCl, R’ N//HQRFS
N7 cHLCL, N N !
R8 A" 'R8 A7 "R8
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The definitions set forth in this section are intended
to clarify terns used throughout this 5 application.
wah®40e8788 " herei n" nmeans the entire applicati oPCT/AEd0eE860304
specified otherwise within this specification, the
nonmencl ature used in this specification generally
follows the exanples and rules stated in Nonmencl ature
of Organic Chemistry, Sections A, B, C D, E F, and
H, Perganon Press, Oxford, 1979, which is
I ncor porated by ref er ences hereln for its exenplary
cheni cal structure names and!fales on 10 nam ng
chem cal structures. The termor "C n_n group" used
al one or as a prefix, refers to any group having in to
Definfipbon atons. For exanple Cl1_6 neans 1,2,3,4,5,0r 6
carbon atonms. The tern "hydrocarbon" used al one or as
a suffix or prefix, refers to any structure

The Q8iticts 9&t fOV M tKigERbn ﬁ@%’tmﬁgﬂ RO f??e@ﬂ?‘ % th u%i%ut this

carbon atonms. 15 The term "hydrocarbon rad
appligplinne de ey hersind mepenibe entirqapplicatiohf i x or pr ef i X,

r ef %f%sst s?e&ﬁé’d SHhdrivik Wltﬁmgr og% cgﬁﬂﬁ&n fh% no %'érx?c\fz{ uF(teIem Uis

nor e ogens from a erm
qusrﬁ"@dtlcal generally foflgwgthe @fcefmplescand pules stated indfoetesclbmre ofO; ganic
Chgg t t I al n
R s T L L e
1ncg[p|q@|tq;s}1 bg/eefe@peas |hf:11emcfpr ttadxlemblarygdhamical stiunimteuch@tes et files on

and unsaturated al kyl. 20 The term
nmﬁ%%%£$%895 useasalone or as suffix or prefix, refers

to 'ﬂha/falhleﬁfm Stor e ghgroay” usét Aaeheds £ pRfin, rBieto sy H6fip having m to

n cgr%gn gtomts lgorr&aﬂﬂ]% Ilng%l}%&%g‘:’rj éggfg 8@8 rf}?%?nm? tngB t e\r,\‘:r: o

" aI 'le"tyxh { “h}ﬁﬂﬂarﬂbrﬁmecbﬂomor&blﬁ fuffix OF @fn@fréﬂéns t6 SlyetSchi

nonova t st ht or bran %ed c ai n hydr ocar bon
COIP%{&F@aﬂn OHﬁnéﬁy‘ﬁ%%?&am&H&P&%\? EARLUABH doubl e bond

an d]?l%&elﬁko‘fﬁyfﬂtoﬁarﬁgl ﬁﬁlchle @S thyarok’l:!&bfrlﬂ’ udAQtine LaCARRB or prefix,
The t xﬁ 1y used al one or as suffix or

at ons.
refip Krany S‘r‘f"é‘ff% A7 6‘0%# ¥tor Srahegeny from p Apidmestbon.
charlie thyditaOsar Redalbasibreah sﬂ%‘i loft ﬁreﬁk tRA% 1rR>H§valent stra ht or
carbon tr| pl.e bond and npri si | east Zg
bfaﬂ% 5 BAfOCE0B 2315 CAMBHEDE rHRAbDEY 1 cag)y@ lptoarisk Hinless otherwise
spebisied "@lh(?l“ Beal & nRId BdoX sralRli Qlfkklxagd hida ?.gz?te& Ak

nmonoval ent ring- 30 containing rocar bon radica
conPkitgh gligienp aused along gy as suifisou prefil& refarstio divaleoirsraighr

bra&@@dféﬁ?@ﬂﬁi%oc%ggﬂ %%%%8995’1&4 1 to about 12 carbon atoms, which serves to
links two structures together.

The term “alkenyl” used alone or as suffix or prefix, refers to a monovalent straight or
branched chain hydrocarbon radical having at least one carbon-carbon double bond and
comprising at least 2 up to about 12 carbon atoms.

The term “alkyny!” used alone or as suffix 6r prefix, refers to a monovalent straight or
branched chain hydrocarbon radical having at least one carbon-carbon triple bond and comprising
at least 2 up to about 12 carbon atoms.

The term “cycloalkyl,” used alone or as suffix or prefix, refers to a monovalent ring-

containing hydrocarbon radical comprising at least 3 up to about 12 carbon atoms.
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-17 The teen "cycl oal kenyl " used al one or as suffix or
prefix, refers to a nonoval ent ring- containing
whyanoteasdHon radi cal having at | east one car boPET/SEID041000304
doubl e bond and conprising at least 3 up to about 12
carbon atons. The term "cycl oal kynyl" used al one or as
suffix or prefix, refers to a nonovalent ring- 5
cont ai ni ng hydrocarbon radi cal having at |east one
carbon-carbon triple bond and conprising about 7 up
to about 12 carbon atons. Thi term"aryl" used al one
or as suffix or prefix, refé %-to a hydr ocar bon
radical thIP one or nore %unsaturated car bon .
ri nJ&gﬂ TR | Ggloalkemmt 1sed lRat oarcats &y fix op pigfix, rgfersito 2 monovalent ring-
corfl€thiag 8 drd&flbonah @641 hISY at 3Gt 61 @%bﬁbﬁgorf’ddﬁﬂletb%n@ QleJéompnsmg at
14 carbon atons, wherein the radical is |ocated on
leagid ypAp BRAYL bf c3bR 3iPWirat i ¢ ring. The term "non- aronatlc
gr opR’ tofd ¢ 'f'ygraamﬁ%a ﬁfbny&ea@ SRIRRRP prefR, n%%is ih% ilfnofient ring-

prefix, t'o a chem cal group or i cal
CO%@% hmm@a@bqnaadwaé havirgpt feast ong cabomrearben wipkerbend end comprising

abcg@g to £Huft12% rb%ﬁ calized electrons). The tern
ar ene useg one or as suffix or prefix, refers to

Keetbramtaryly dsed eéomb onasisBifixaatipoedix, feéers tog lydcabommral having
I G ronat
ontpcﬁ él)r{(gg?aw ?ﬁﬁged c@ﬁ;@g ﬂn%sj Iﬂg%ﬁ at \éx}altlg el? ter {eigtj )+ Za%e&ocahzed

elegromprand icogpiisingdS tptoabouitl 4 térbomatoms, veitemms the\mim:am isdearddn a

tructures together. The term
Cmﬁﬁﬁ%ﬁ&%ggctmrrﬁéed al one or as a suffix or prefix,

r ef’EIeﬂemm"rmn{ardrgaﬂc (gﬂmﬁ‘i' o1 "Aon-avidatiCt use®alotic, BDSEG b s prefix, refers
| ent h
1o 3 c% m1 ln%(g%f ﬁ?r raééo a[l g}@fng tsp%/tgcmelta%ldl r%g ggtg,ggﬂ%&tlgchaégcteé (e.g.,4n+2
dd@ﬂhtmkﬂcﬁﬂhﬁ)rlng structure and |nclud|ng at least 3
toms in Het erocycl| e

an to ahout, :
TS e R P PR e Bdrocarbon
radfcf@lﬁ&vﬂ@ ld)hé 6r 1B68 PSlyunsaNehidiIafioAeNES BaviYar&iRHcRhA 8B, & 2., 4n + 2
Wien a heteracycle contains nore than

ri
del?fﬁﬁ edrf’?‘??ﬂonsg Fied GRS Ing A P i atols Bticaghon gfmiss Bhich mereesdo link two
struchik@So@aReral |y refer to at |least two rings share two
at o t her ebet ween. Fbterocycle may have aromatic
chalhsderar “hgterasusie’ nised Haneorss 8 sufiix of preBx gnfsrsde e sing-cqpfaining

strut:ﬁlfé'%r"rﬁkﬂ&ﬁﬁélﬁlv lone Hﬁﬁéire ‘?ﬂu@cﬂfﬁleﬁ{ he@e?oa@olﬁy fifde enl(aEntla/ selected from
8[‘8 i X refers Oaralca forned as a re

Shinst 1982 pireolihe Fag srusransd inghtnastt least Jandyp teviliont 2Ahegoms in
the Bhg@P Heti68,RIARL IR 2B R L Bfkaturated, containing one or more double bonds,

and heterocycle may contain more than one ring. When a heterocycle contains more than one
ring, the rings may be fused or unfused. Fused rings generally refer to at least two rings share
two atoms therebetween. Heterocycle may have aromatic character or may not have aromatic
character.

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical formed as a
result of replacing one or more carbon atom of an alkyl with one or more heteroatoms selected
from N, O, P and S.

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring-containing

structure or molecule having one or more multivalent heteroatoms, independently selected from
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fromN, 0, Pand S. The tern "heteroaromatic" used
al one or as a suffix or prefix, refers to a
WO 20wgATEOR ai ni ng 30 structure or nol ecul e havPCySERN@4/000304
or nore nmultival ent heteroatons, independently
sel ected from WD 2004/ 078758 PCT/ SE2004/ 000304 -18 N
O, Pand S, as a part of the ring structure and
including at least 3 and up to about 20 atoms in the
ring(s), wherein the ring-containing structure or
nol ecul e has an aromatic char cter (e.g., 4n + 2
del ocal i zed el ectrons). The ~t&r heterocyclic gr oup, "
cyclic noiety," heterocycllc
o

or
N, q@ afl gcw Ryt of e gl gtragsR ancinclgding ablgest f iy {orabpyt R0 atoms in
thd 18fe®d) SwiePeiRt tHe%Qﬂg%htaﬂ £ Rl sHEGurk P MR cRE L& é?lCaY& 1£1cb:lﬂaracter (e.g.,4n

renDV|%% one nore hydrogens therefrom The rm
2 ¢gdqcali fB?@mmhsed al one or as a suffix or preflx

r ef @hStefin F‘l?éi*ér@@chéj Slolyy @ Chetdr QP R ng{yer W&&ﬁrcf?&’ ” or “ﬁxeterocyclo

renovi ng one drogen from a car on ~of
usqdelane 9 gt @fﬁxrhraar@ . mferh it atedicglcledesdetony s bc,telabmi‘ﬁebmmovmg one

efix, refers to a divalent radica
S A

roma heterocycle by renoving two
hy dTgtens “hdteroeicled nyedwhing br ssersuffs arpréfixpkesert sumdical derived from a

ern..' he eroar used Ion
B T
havThgterna Flomeodycleeded macitadme ondmesr siffix b@eﬁ;@@ﬁf&a Eo eDcilvzﬂé}ﬁ radical

dellf\%‘éi %rro%gay l%ql%ee}o%?fe cle bP’%i]%}%Ydllégolgigl %%gg?sg;pﬁgfrgﬁ w cl‘l serves to links two

sﬁ&hﬂ&ﬂbgmyhcoalkyl" used al one or as a suffix or
t hat_. does not, have

rs t.g teroc
B ot G Sop O H RS LR it ROy e o Rsdeyele having
aroﬁiaﬁﬂ eham’cte&l,&)vlaarﬁtﬂ tHeiradi@l ofth€hdtérocychS i€ Iotatb®o@a carbon of an aromatic
%@‘B ;iene havi ng aromati c character. The term
ring ptihe ﬁ%?& fal kyl ene” used al one or as a suffix or
p r efhhexternt SefdrScylc@alRyl” AdRRInE Bpé‘syaﬁs]u)fﬁﬁ&%réfﬁa{fefé}%‘ﬁa Hégatrocycle
ve aronatic character. The term "six-menbered" used

ﬂm& eﬁP@#F¥eW€F%?%dFﬁm@fgroup havi ng a ring that

contia t8n SHeXerodry1B” Ak Mone HP4s 4 s%ﬁm ;Jréﬁ?x RBILES aet%terocyclylene
used as _prefix refers to a group having a ring t

havipgarampfic qhptpgter.

The term “heterocycloalkylene” used alone or as a suffix or prefix, refers to a

heterocyclylene that does not have aromatic character.

The term "six-membered" used as prefix refers to a group having a ring that contains six
ring atoms.

The term "five-membered" used as prefix refers to a group having a ring that contains five
ring atoms.

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring atoms
wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-
thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.
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ring atons. 25 A five-nenbered ring heteroaryl is a
heteroaryl with a ring having five ring atons wherein
wa2002/078758 ring atonms are i ndependently sel ect BCI/S§E2003/000304

N, 0 and S. Exenplary five-nmenbered ring heteroaryls
are thienyl, furyl, pyrrolyl, imdazolyl, thiazolyl,

oxazol yl, pyrazolyl, isothiazolyl, isoxazolyl,

1,2,3-triazolyl, tetrazolyl, 1,2,3- thiadiazolyl,

1, 2, 3-oxadi azolyl, 1,2,4-triazolyl,

1, 2, 4-t hi adi azol ylI , 1 2 4- oxaglazolyl, 1,3,4 30

triazolyl, 1,3, 4- thladlazolyl and 1, 3, 4- oxadi azol yl.

WO 2004/078758 PCT/ SE2004/ 000304, - 19 A si x-nmenber ed

ri ng SHePerbardIing ketepoarghips Betprppryhuvitha sing haing s ripgatemx wherein
1, 7 biDrid A Xi@%{cﬁ?é}ldeﬂtl sBle@Ed §01§1'N‘Q) ﬁIdCSTB are

i ndependent |y se ecteg' fromN, O and S. Exenpl ar

si xErsspbay sb-membpresaingrhsisraprds ap eyl m'};qzmybgpmzfdngyu,,triazinyl

J??d&ﬂl gyinyl, triazinyl and pyridazinyl. 5 As used in
'S appllcatlon the term"optionally substituted,”

as Asuwd fethis applicaiomshe them "optonsdly isehstifuged, | as usqstliewsiva means that
sutﬁﬁﬁ!ltl&lh {1&faﬁaﬂdbthér§fofEQ§% gmsﬂ)lé R e I?l@mgr‘a?édgﬁ]&t) ?Idmglgcgﬁg to be
or nol ec e to be even a

unsubst tut ed.
unsyhiigeted. ulnitreviest agwbititgntihdasirgitbén sl SIIHSﬁmtid)IDmem #nsany number

of ﬂ}t@égeg{% ! Hps?%nﬁte& atolﬂ'f/lg Eegaga%gcﬁyl%] as clti?] él‘(j)ll’? nl | ] a 1 1c§tFCg %ré)up,

i's repl aced ion Trom
proyrdey thd’eidie nbratal tféﬂalcy of the Idesrg:iamrl(a;onofs nbhexcetgisd,gnatiadthe substitution

QL SXGH hat he s tituti
resﬂtssm 2 ts%bl% compauyhy b oer ec u né;l%&/ T’P%’Ftltggg}?} leﬁ o 85 7}hen 2 hydrogens
on thelagni dreedplaced Kabd eelédtior is prsx@)ed thdnehe Sibbitdéd gefse schted from:

Oyl gl b cbgnt: b PPt oS epR NWeyetopropane, -

N cyClobuttiel kxttidine, plrrbldikey blpeﬁmeClExeprlarﬁ ohelhllcapgro@s cbhti¥kag one or
propan

mo AR A T, TR - e o) Berr ANOH, -SHL, -NER -
NREXSRP-IS%H SlosR] -Sat0)ar QI‘NDS—O(-G(DI(FR NCED)NRS -NRCG@ReOXO (=0), imino

oat oi ns i.nclude heterocycle
(“NR%( &1{9) S),_ oxiesq CNRR), wipgein eaq_ks“lNRQ 2 Cy ghydm@@gqu For example,
substﬁ%ﬁzpher@( m@ B,fer T((Q}itr%lﬁﬁﬂq&y%glph)gﬁ %}%yphéﬂ?pemgoﬁlenyl

X0 oxX1i m n
am](ngp;pe@j) etcmb?réqnﬁheela’gpp pdeyli methoxyl clﬂgwymd@@gnq)gtpupsmy replace

any%’&ﬁ&@éﬁydrog%ﬁ%ﬁttﬂetﬁlﬁ%&@rlﬁ ienyl may refer to nitrophenyl,
pyr| phen nmet hoxyphenyl, chl or ophenyl

"ﬁ@‘jﬁ‘gh )sp%)/stlé{t@d” usgchas pspifixiof e figgt ﬁlruyturp,ynqlds)ule or group, followed by
oner@tnli@ﬁfaem s &Rk Ql{e%wa{i‘g'l% ﬁ?eﬁ 13 ra% nd SRYCnrE %cﬁgc%le oq%)/oup, whichisa

suita ydrogen e pheny r|n
result of replacing one or more hydrogens of the first structure molecule or group with the one or

more named chemical groups. For example, a “phenyl substituted by nitro” refers to nitrophenyl.
Heterocycle includes, for example, monocyclic heterocycles such as: aziridine, oxirane,
thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, imidazolidine, pyrazolidine,
pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran tetrahydrofuran, thiophane,
piperidine, 1,2,3,6-tetrahydro-pyridine, piperazine, morpholine, thiomorpholine, pyran,
thiopyran, 2,3-dihydropyran, tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane,
dioxane, homopiperidine, 2,3,4,7-tetrahydro-1H-azepine homopiperazine, 1,3-dioxepane, 4,7-

dihydro-1,3-dioxepin, and hexamethylene oxide.
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20 The term "substituted" used as a suffix of a first
structure, nolecule or group, followed by one or nore
wo 20097888 chem cal groups refers to a second SPCTSE2004(00304
nol ecul e or group, which is a result of replacing one

or nore hydrogens of the first structure, nolecule or
group with the one or nore named chem cal groups. For
exanpl e, a "phenyl substituted by nitro" refers to
ni trophenyl. Heterocycle includes, for exanple,
nonocycl i c heterocycl es such ﬁS: aziridine, oxirane,
25 thiirane, azetidine, oxefd t hi et ane,

pyrrolidine, pyrrollne i m dazol i di ne, pyrazolidine,

pyr Qféﬂ}“ﬁ% hefsrasxelF dfednd e%ﬂpmw%r%yslﬁa|fwefﬁlaplsfpaﬁ1dme pyrazine,

yﬂmﬁhr&“ ﬂ(&})fﬂl’éﬁﬁéi "tlﬁ@plfeﬁé @, Gha Rl ﬁ‘ﬁrolé AL RRRA) Ghiazole, oxazole, pyrazole

per | tetrahydro ridine, plpera2|ne
€

iso Bﬁo‘lsﬁ’%‘)le:tlfﬂ %ﬁ:@,zglﬁdpqrq@g by-Pdhiadiazdlg, éé})&—gmdmzole 1,2,4-triazole,

1 224- t%laGiaQMg oy Bfi‘ef@iuaz%ﬁt 1 Slmfﬁ'&z%&}’f §'3fxth1a%1az le, and 1 ,3,4- oxadiazole.
hydr 6pyri di ne, T,’4-di oxane’ di ox

d| o&é%onaﬂmmmcpﬁ?lp anqv@lpa@ P@ly&FydLCthetﬂ(aWeﬁn ﬁmexamlepmdm@
1nd|391'ig) ﬁbfﬁﬁ&%' ohJue %etgdh (ﬁme 1S(z uﬁ%lms tetrah r01s%1nohne 1,4-

di hydro-1, 3> di oxepi n, xalhe ene oxl
berze@mmmm@%@m@@mm b8esfura 0, 3+d1h)ajmhenzaﬁllran isobenzofuran,
chljaﬁ‘ﬁﬂ% ?P&Xﬁ‘l&? 1§ogﬁljo{ﬁg§ %(aﬁtﬁ'lgﬂ.éaéﬂe%oga%l 0% eneplslllflc(ﬂl i,]ﬁ%mdole
mdtam1® phmmephthalume,, naﬁphﬂamdmp, qnmoxaihle qumtﬁzdlamoélenohne pteridine,

phdAERNE peBERRR! SinIALARAL BhengliSOLREAR0L S1c LRANAZEL -
berilz;sﬁxa%ebxladmim@l&ne befizotatold, baraitgazole lhedz#niddrbRibeaziBib e,

1,3,4-tri az 4- th di azol e,
thigkafinife PR L Fatboids, Rertined nP e e anai oo o
en Chﬂiﬁ&lﬁSn mhglpgljzdybkfc lhwéred’}@léy déseﬁbedfaﬁllsve?}iét&’ﬁl:}%le includes
SOI n ul Nnol I ne

poly%ytcﬁ%ﬁiygp F?IS W(]}Flieﬁlet e g gfzmﬁ two or more rings includes more than

ond Iint 3MAIGH toSkaHilRlahd rorelthéhr mkb@ﬁﬁ@sddoﬁ*}fﬁ’dh to GOMMRLE. NExamples of
drobenzofuran

hydr.Qcoui narin enzof uran, di h
such e T hens es IRiAtemish o isgiesclalh & gpiars and -
om%ﬁﬁﬂbpnﬁﬂhﬁﬁﬁgoxathlln t hi ant hrene, indoli zine,
i soi_ndol e i_.ndazol e, purine, phthalazine,

napREFFPFYCls ingudes, foheseriplenBonepyFliabetaroqyeles, shebras! priedinyl,
0x1¥htn§lr instka91, aBaRbe B bRS 1, REblidhe %olm%l 1m1dazohd1nyl

p henant hi ol i ne, phena2|ne phenoth|a2|ne enoxazli ne

pyrazofidingle Rzl @p@lawéwzﬁﬁlmsé&%d@ymb@mk éleodlbydroﬁlranyl
teﬁ%%fﬂaﬁyﬁ%ﬁphﬁ?p ég‘)@oﬁﬂflo 3 6b[§ﬁ]zﬁlgﬁfo§§ﬁd§_?1 Blperazmyl morpholinyl,

t hi oxant’hi ne, car cdarbolin
thiqmarpliolinylepyrenyl.dhiap enyhel3-gihudrapsranyh tefcky diopmaryd, ltde

: [ I SEl] Ve, . r0
i L e R e e
azepyl, bmnmmmwl tlydadioxepaoyl 4, T-dihgdrot Ink Hioglgmsnyloné hb}lma’rethylene
om&ﬁ one bond conmmon to both rings and nore than two
a

oms comon to both rings. Exanples of
In addition, heterocycle includes aromatic heterocycles or heteroaryl, for example,

pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-
thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.

2
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di azabi cycl o[ 2. 2. 1] heptane and 7 oxabicyclo[2.2. 1

wQ bapoz8168 Het er ocycl e i ncl udes, for exanpl e, PCT/SE2004/000304
nonocycl i c heterocycles, such as: aziridinyl,
oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl,
pyrrolidinyl, pyrrolinyl, imdazolidinyl, 20
pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl,
2, 3-di hydrof uranyl, 2, 5-di hydrof uranyl,
tetrahydropuranyl, thiophanyl pi peri di nyl,
1 2,3, tetrahydro pyri di nyl”, lpiperazinyl

gg n t hi onpr phol i nyl, pyran th|o yranyl ,
8 %a?{lgplgﬁteéwple epc'égqupﬁyap@wp]éﬁgqteroqyc]@s (including both aromatic
or ﬂcbﬂl%ﬁq@ﬁ& I foflb¥ple, ﬂnadf}l'yi:j Hrﬁl’éﬁ | 1501ﬂdc§1n91' ﬁlﬁﬁﬂ%ﬁrl teitrﬁ&qydroqumolmyl

. di oxan honop |peH
isogyig |tetrahbc}r@1'§q) iiﬁ-belyogmamk@p@nmnyl dihydrocoumarinyl,

beﬁlzoﬁlrmylﬂﬁqf &lh};]drg?oegk&f&l%ﬂﬂrlnl%be%e I%ﬁi ClGm: llsochromanyl

OXi in addition, hetero ar ona

Xamfbwi/ @hwwhmml thientbreny pfoliziny, mmendazqﬂyk pnhmyj/ Iphthalazlnyl
na}fﬁfﬁﬁﬁi qulng%{h'rngi'r @1\1@%0%1}2%3;111&%9@1%F%d1@ oq%n%fan’thnm %lpbﬁ1m1d1nyl

furaza
PhWI‘IMIHyIL phenszinh, rhewithibzinyl spheacakinyl, ll—bznﬁsob(azoﬂijzl,cﬂeytqthlophenyl

ber%%%%:zgfy?lrbi\%zzﬂgﬁz ?yl %f“ég‘h‘g?ﬂ?gg‘%’%l%‘ﬁglﬁ’lzt loxgl)l(tﬁ%ly? carlezolyl carbolinyl,
acricli@l,q}ymd'aﬂiilad,cahglf huindliz3didyl30 tri azol yl,

1,3, 4-thia ol.vl, .. 1.3.4 0 iazolyl. WO _ .
2004 atﬁ"?’é‘l‘?%g’ BER %ﬁﬁﬁ%ﬁ%ﬁﬁ%&i des)‘(’ggel‘%’a‘(% i“ﬁf‘f&ﬂ%ﬂ includes
pollyejohc hetyiob}&les werpahs ﬁﬁg ﬁﬂioyl(by@dehlﬁltvhﬁdr@xﬁ@@is{ﬁ%seﬁcludes more than
or

non- aronmati c
ong "%‘ﬁﬁf"é‘m"? ﬁ°3§?’f€fmg5. gt i OHPRYITTRRA (0 behirHgs Fppmples of
sudlﬁlﬂgém&(ﬂ:fe@@yblﬁﬁhlblﬁ&é quinicH@Yl, figkdbitytio[2.2.1]heptyl; and 7-
%) E{ﬁ g qU|noI|nyI 1, 4- benzodi oxanyl ,
0% @ i hydr ocoui narinyl, benzof uranyl ,
2, 371 tbﬁﬁﬂfdﬂhﬁﬂ’l el bRAY bn as'a%ﬁﬂ&rb% Qi aRyers to @'ﬂﬁ&mﬁfﬂe general
nyl , i.sochroman 5 xant henyl phenoxathllnyl

for’tnﬁ{ Rr @i‘ﬁﬁm & F?&Slle?tf‘%{ ﬁ9‘Fﬂ a hydiesgen Vica i aerplpgy| alkoxy includes
meﬂl‘éf(y %ﬁioxy,@f&ﬂ&ﬁjf @%bfb?bxy, bRRRY tt@ﬁfo'x?'lﬂ%hﬁoxﬂ %&a@%@ﬁ}ﬂﬁ%ﬂ}mxy,
ui nazol 1 ny ) cinnolinyl, pteridinyl, phenant din
Il dcﬁrﬂRﬂFgY %%henant hr ol | nyl, phenazinyl,
h 1
-
forpyalaz Qe ashetey -Arisemaryli azol yi | thloxanthlny! _
C arﬁﬁzt&lrﬁ"iheteﬁﬁfﬁ&!g' BYed-al Cﬂﬁ@ G ésdshﬁw (%rﬁgé%(g*e)k/egi %irfg%ﬂ:a!ls oafr%ﬁle general

qui nol i z1 di nyl tionto
ﬂmwéhe{béycﬂwgmué§d$ab@@Kabbve heterocycle i ncl udes
POl HEEE] il OGN g s
bet ey amieor i lr) Fl?]saé\@l?% < rrlia Sfﬁx L %ie X refe):rs to radicals of the
general formula —-NRR’, wherein R and R’ are mdependently selected from hydrogen or a

hydrocarbon radical.

"Acyl" used alone, as a prefix or suffix, means ~C(=0)-R, wherein -R is an optionally
substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include, for example, acetyl,
propionyl, benzoyl, pheny! acetyl, carboethoxy, and dimethylcarbamoyl.

Halogen includes fluorine, chlorine, bromine and iodine.



10

15

20

25

30

one bond common to both rings and nore than two atons

comon to both rings. Exanples of such bridged
whedoenoyel es i ncl ude qui nuclidinyl, di azabi cyP€DSER0£000304

1 Jheptyl; and 7 oxabicyclo [2.2. 1 Jheptyl. 15 The

term "al koxy" used alone or as a suffix or prefix,

refers to radicals of the general formula -0-R,

wherein -Ris selected froma hydrocarbon radical .

Exenpl ary al koxy includes nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, t-butoxy, isobutoxy,

cycl opr opyl net hoxy, aIIoni??'and propar gyl oxy. The

term"aryl oxy" used alone or as suffix or prefix, )

r ef %Oﬂ%at?%dv%?é pg2 Brelix Hga ZOHR Rfans ong of g1op fLvslregepsagn the group is
rqmﬂ&iﬁhﬁon$&”£&eﬁﬂogﬁy|. The term "het eroaryl oxy" used

alone or as suffix or prefix, refers to radicals of

t he Rferfér gl meansronip ipmpgraye.  wherein -Ar' is a

Ar
het RPN crolPBeins ke WifhG seQnd rRF AR 85N EnP4nd th

as a sugf%fm%? Brgf?§? réfeﬁg Porrgggggﬁgﬁgghtﬁgp $ind the
secgahengsharecit FeastawnmRRms therebelaiean.R and R are

i nd o n .ot og I . .

oy Bk o GEFhE y ERBRHPARRRL i ioseyy linked o
borgdgflf i x, means -C(=0)-R, wherein -Ris an optionally

su [ r yl, 4 ] Qr _al koxy.

Aoy Veih HERE 0GR Y £ GRERY BB Sb o BectRhiopr, sircture
or gemzalydast quh etoy] ofdleefigl growgs stomatré oxatom derths a chemical bond with at least

di.net byl car hamoyl . | ogen i ncludes fl uorine,
on 4B oF s SERT I s BoRIE e W 2004/ 076758 |
PCT/S3Ez208Uda8003 Béans-a2Arbohlatongi@natrectire, mslechlas: groupiveidréin all the

o SRS NG L B SR gy 2R o i

borte atimetted thie opsittinand thid daftson akdnf GerAldBgth Msp’ atomic orbital
h "fused" with a second ring group neans the first ring
Yorifirais 5 second ring share at |east two atons
t henahgterdarbod!l fikans a cArb&tKA6n in & Etruckiré) khdMbule ob BIBS Svherein at
ot heywi se specified, nmeans covalently |inked or

leagf GReRPd opRsiiied ¢ thiscarbgp aiop! is 8pha el kond oo othesiyards, there is at least
one dbubR G} triplLnn e6iiReted 0AhB cHBERNIMMHNA s caPtdn'4ednt f&erally adopts a

sp or sp’ atomic orbital hybridization.

When any variable (e.g., R', R*, R R° etc.) occurs more than one time in any constituent or
formula for a compound, its definition at each occurrence is independent of its definition at every
other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 R', then said
group may optionally be substituted with 0,1, 2 or 3 R' groups and R°® at each occurrence is
selected independently from the definition of R°. Also, combinations of substituents and/or

variables are permissible only if such combinations result in stable compounds.

A variety of compounds in the present invention may exist in particular geometric or
stereoisomeric forms. The present invention takes into account all such compounds, including
cis- and trans isomers, R- and S- enantiomers, diastereomers, (D)-isomers, (L)-isomers, the

racemic mixtures thereof, and other mixtures thereof, as being covered within the scope of this
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or atom at |east one atomof the first group,

structure or atomforns a chem cal bond with at | east
waoosnes7at om of the second group, structure orPEIL/SER004/000304

"Saturated carbon” nmeans a carbon atomin a structure,

nol ecul e or group wherein all the bonds connected to

this carbon atomare single bond. In other words,

there is no double or triple bonds connected to this

carbon atom and this carbon atom generally adopts an

spa atom c orbital hybridiz |on 15 "Unsat ur at ed

carbon" neans a carbon aton1 “a structure, nolecule

ou mhereln at, |east one b%nd connected to this

imeni o A4y SV Rtrs U FETR 1 D PHoSOY He SulBitessi such as an alkyl
gréupe A8l sush BbmérSas twell QD SR8 PIhEreBf, afelihBhdRd Q&%&m&‘&&% fifd

to. thi ﬁ carbon atom and this carbon atom general |y
IvERiEk i Seongioupgs heppin daseikied mey BrteAsymysiricdentersi @empopads of the
preéii vaiionVedhia A ean(e8yBmetrially sBstinEdd atbig 11%51%3 lsoﬁl‘fe‘a% Optically
more than one time in any constituent or “fornu or
activeOp rseisdornis: K igwell iomingn thetartdgwtio orepare opliceBy agive forms, such as
by &&gﬁﬁ&pgﬁ‘%enﬁé fdntn§ %rﬂihgﬁioﬁlmﬂtopﬁééﬁg Xctlvgtsaﬁ[ng materla%s When

occurrence.
reqyéed; §epstation Pﬁ@e mcpmwoneeermi cantteephigedddy Ilgﬂﬂmdp knmwn in the art. Many

ge&ﬂé&@ﬂ@&léﬂf op&eﬁﬁjsbétNthﬁlﬁg b&‘ldts hang 'tﬁle 1}1% 89 als be é)n%gﬁttlﬁ gn

and Re at each otcurrence | sel'ec
cothpayprds descrihef! ihnnetnl, aml adifsufh statkﬂ&sg)mas a3 cnmbmplaﬁadq‘xi the present

ti Ies ar e r.m ssi bl.e onl
iR B B Bl ot R I i fveforae
desgrbddetng nofy be mb!lmﬂnids migtuteld ionesenbs sepwmatet idmefiB@orms. All chiral,
o et B o ST SRS e S e
unlsssche specifio stm(éschemmiylmd iso@eri€iosm ivgpeciticARSndiG@ALr S, R-
and S- enantioners, diastereoners, (D)-isoners,
(L)-isoners, the 30 racem c m xtures thereof, and

Wieh hébndioxtsubgisuchite KIeein to @fosPEbéH ORVRIRT WY a@«ﬂﬁﬁntali‘tgng, then such
2004/ 078758 PCT/ SE2004/ 000304 -

f t
bR OB s e Dl (3 Saona o gk Whens BERtaPGid sivdybeut

indRbRSERE atofh vaa WHidB Euch ldﬁlﬂshttﬁh’tﬁbb&ﬁle@ﬂ) tRd ¥e¥il of 1 BHBourfd df a given
such_ i so as mxtures thereof, are

as
formplasthemspc auba@tupﬁew&»@ Gondsd i agy atoriasughomybstifyeat. Combinations of

subS B HdFor RE DI afgRERIEBIE oABYF QY SorANIIEL felifit in stable
centers. Conpounds of the present invention

Cm%%W?Qinlng an asymmetrically substituted atom may be
isolated in optically 5 active or racemc fornms. It is
wel | known in the art how to prepare optically active

As pgsd hgreins (phgrraaseutipplly sosentahtls”dnemployelderictofrefents timse bgmpounds,

ma%\}v]ﬁcg%t}%ﬁb&ﬁ&ngmn&%} H&s@éé WorfEHhYE ar%,t \gfﬂ]ﬁh He scr:r(')apte%nf Isc?ung medical
judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication, commensurate

with a reasonable benefit/risk ratio.

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.

Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
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required, separation of the racemc material can be
achi eved by nethods known in the art. Many geonetric
wo semerEsof ol efins, C=N doubl e bonds, and t hePCT/RKE2004000304
al so be present in the conpounds described herein,
and all such stable isoners are contenplated in the
present 10 invention. Cs and trans geonetric isoners
of the conpounds of the present invention are
described and nay be isolated as a mixture of isoners
or as separated isoneric fornms. Al chiral,
di astereoneric, racenic formé4and all geonetric
isomeric forns of a structure are intended, unless

acil ltsf Basiq epicuss spebns BRSO orearfEHisof pejdiwesidues such as
cardBBic fabi@d lahd thie Mk, Cl%%ﬁann]at@eu%ﬁ@ aBcBRBR b Aclude the conventlonal
substituent is shown to Cross bond connecting t
nogrfaxigssalinorghe quatprnary ammenism Salémfélnei RagREh eorpppynd @rmgdx derckxample,
ﬁo‘rﬁuﬁr’&fm@hﬁ@aﬁﬁ ok Beahil AGids. %Ie&aﬁlgﬁ Vﬁ)@fl E&t{{fg&aonhlsndn-t&lg Gatts

hout indicating the atomyv
m@wlb $hos¢ dasived fremijuerede acidstsheh aséaydrodilotidy bydrobnooim slulﬁmc;;sulfalmc
I h
P pUR, o R TR SR, BURTH bR s RR Y R
propidvsy, succieivt glyenlid/ sj¢ariaa1a¢t‘abmelsicaua3arpecinics gichibée, paitnytid, fnaleic,
t ble 2

by SO A0 AR S R el SRR SORBRE A S Sl omarc
tolhme&uilfnmtﬂnﬂbﬁﬁsulfomct ¢thae d(sulfqmc; m)d&hc 1sthioﬁch aldshe like.

conposi tions, and/or dosage forns which are, within

the scope of sound nedical judgnent, suitable for use
Thé phammﬁb‘.e&ﬁdallwadidemhhle siltsof e praént iurBitonah BE Synfiidized from the parent

sive toxicity, rit

corfpie B8 e Arbaicunee ob <SGt RaleTphotmasbpel chirpi caeiiign, Generaly,

sudh@ﬂit‘ﬁ&ﬁﬁ b pre?ared/\b)t Ra@ing Eifsesdabider Bae s /of thsle d’oﬁ{po@nds Agith a
ed herein, armaceutically . cceptable salts" refer
st B oget e Faon et T PPRRGrlF B 05 il POGHT SRR TEENEo e hrin a

mixade®fthe @\Qmﬂé}gﬂy %oﬁﬂédécfuk 8RR YikoBkMNEh PGk atel etRASE isopropanol, or
salts thereof, | es of harnaceutlca1

acelpuitisranpelensd- tlést$ ?féPlﬁ%i’ée Sefjfre dyvad o Remigion's HX@@aceutwal
Scighdagradh «ar, MHCE @ﬁﬂ)l@shﬂi@@%%ﬂﬁ}p E84a8 Pk CT¢8§E12 Q044 ¥R Qxosure of

-24 acid salts of basic residues such as am nes:

whigh psshereby incorngaamedcbysrgferancef aci di ¢ resi dues such as
carboxylic acids; and the like. The pharnaceutically
acceptable salts include the conventional non-toxic

"Prodingsy aminteh@edqg Hchdp am)ycoaﬁ}nmm hmd@@arr\i;:raﬁlattrhleasp ghreaxative parent
drug Q8RR tofoﬁﬁIEQg) 1an/Evo l?eggh&i__proérﬁg @aﬁﬁgﬁg’cgﬁ% ﬁ) a mammalian subject.

I'norgani ¢ or organi Cc acl ,
Prodmgy e ¢ammmindheirfotnnia d) sralptepargd by mloduiﬂseing fupsteondiegroups ghresent in

the%élgp&.gﬁ% aan 'a%va??lt g ﬁle%%t}' c?ﬁon@%gerc? al\}!eé) eltifer in routine manipulation or

romc, rc,
in vivo, to the parent compound. Prodrugs include compounds of formula (I) wherein a hydroxy,

amino, or sulthydryl group is bonded to any group that, when the prodrug or compound of
formula (T) is administered to a mammalian subject, cleaves to form a free hydroxyl, free amino,
or free sulthydryl group, respectively. Examples of prodrugs include, but are not limited to,
acetate, formate and benzoate derivatives of alcohol and amine functional groups in the

compounds of formula (1), and the like.
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phosphoric, nitric and the like; and the salts
prepared from organi c acids such as acetic,
WEe@ploTs1sE, succinic, glycolic, stearic, |actiBCT/SE2004/000304
mal eic, tartaric, citric, ascorbic, palmtic, naleic,
hydr oxymal ei ¢, phenyl acetic, glutamc, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
t ol uenesul f oni ¢, nethanesul fonic, ethane disulfonic,
oxalic, isethionic, and the like. 10 The
pharmaceutically acceptable salts of the present
i nvention can be synthesized2§ron1the parent conpound
that contains a basic or acidic noiety by conventiona
E4¥§gﬂ¥§¥ met hods. Generally, such salts can be

pr eahesindy ofl tRerbddABink &Rioh hR§ baGdHnRferfAR A1 ?ﬁrgﬁtelgL buccal,

these conpounds with a stoichionetric anmoun

vagipalyTegipl wplatipnsimsyflation, spblingually.dptragpuseiarky sehcytangously, topically,
mu%ﬁis‘d@)nﬁnﬁa@éntbﬁbaﬁy,l&réﬂﬁc%ﬁdﬁl@/ i‘ﬁ&a\teﬂgust id@ahly ﬂtlﬂyec?lly,

nonaqueous nedi a_|ike ether, ethyl acet at e, ano
ntjagphroysatisylarly pnd latléteéfmrt ipfoltee jainés. pref erred. Lists of

sui T%ﬂo@ag@@&hfl %ep%'h@ oh %qgut %ﬁ‘ﬂﬁ&g}u %Otﬁe Ee@gr &é? ﬁ}%tdﬁs%a%le age and

Sci ences, 17th I ng
wejght of ﬂl@l&fslent;@nd Qﬂliﬁfactmsewdn@bd Cgsandeeeddfy thwtten&mg shysmn@bwhen

det!:lﬂ’ﬁlﬁﬁ% ?{J %ﬁ&ﬁd@d rer ﬁ%gsaggp gel RX ﬂ%&&%? pg?c%p%ate 4 %agté%llar

toin e any c va carrier
patiehe active parent drug accordlng to formula (1) in

d t i an
v R SRR Y\ B R e TRl 2,
infem:lelp araadmbynt rmﬁlfflcfeyt tn gyrhptnmhn@m keligvOimpsyphesdedded bfimal,
oun in.s

nodi fi cati.o are
parf e QTR el D5 et Rbiohlf gt B B cion a1y o to reduce
in }tatlerttshﬁ'lth) syngMdmeaiipiaetivah. thrgdifggsing wotsede conpounds of
oryrul a (1l erein. a hydraxy, 25 am no, or sulfhydryl
or I8 Prep il AR E sl UTPG Ao D pambeuhes Db pgniae, inet
phammeoumdy @cfceptﬁlﬁlé Hé.ﬂlars chn bd &thackdlil bSliRiE $oli®fRm preparations include
cl eaves to forma free hydroxyl,

bj
m“gggémg#?ngagﬂ eg?@@€§GWFH@EFVWeﬁﬁ@éﬁmﬂpggﬁ@&t|ver

Ex aArpd1RiScaftfer PnQdrong Sr mbfe subk@anc&UvhRh §rah Also btk t:lﬁﬁ’en%soﬂavormg
formate and benzoate derivatives of al cohof

ageaﬁnw?vf‘ﬁlﬁéwf1&?{&@%&3%6@%& peenfspbingas, of whisbdisistegisting agents; it can

alsd &Y dHlénéa ﬁlﬁtm adertdne i ke. 30 WO 2004/078758
PCT/ SE2004/ 0 0304 -25- Fornul ati ons Conpounds of the

pr &8 @AV dsr Jerrarrish isrefjncledivided solidt vwlrieltlis dr amixpyre with the finely
divided &€ E@lﬁpon@tﬁpﬁ%blets, the active component is mixed with the carrier having the

necessary binding properties in suitable proportions and compacted in the shape and size desired.
For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient sized
molds and allowed to cool and solidify.
Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-

melting wax, cocoa butter, and the like.
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vagi nal, rectal, inhalation, insufflation,
subl i ngual Iy, intramuscul arly, subcutaneously,

W@ opuozH758/, intranasally, intraperitoneally, PCT/SE2004/000304
intrathoracially, intravenously, epidurally,
intrathecally, 5 intracerebroventricularly and by
injection into the joints. The dosage w || depend on
the route of administration, the severity of the
di sease, age and weight of the patient and other
factors normally considered by the attending
physi ci an, when determ ning<Phe i ndividual reginen
and dosage | evel as the nost appropriate for a
par SPIBE Pgthe compquads of tepragentdpyearen are cangblgef fayming salts with various

1nd'15 A&r@hictabRs ME8Rtant BYERhkORe SIS WHﬁ'Lﬁ tﬂe%c&ﬂl:%f @Y invention.
infection is an anount sufficient

Exél}}ﬂlﬁ’f efreeh ecid additiomisplisvinclide agetalar adinslen we@a@nlpqmate
be&%ﬁéshﬁbﬂa?er t%aﬁoﬁ%ﬁulﬁ@@ bﬁt%(/{éggé gﬂﬁpﬁ?}]}até 'Eglﬁ?l{olcrjﬁﬁlfbnelt? choline,

sl ow t he progression of tiom,
citygier pysinhexyliselfamaargictiienediaming, e&ﬂtancmlfmtaee fiingdcatefglutamate, glycolate,

helgﬁﬁltfétg 9_ Mo%??thﬁg.{lf 5| ﬁf% aﬂcgatep H@)[a Qﬁ 'ﬂ&ar%ghloru%e? I(%drobromlde

conpositi'ons fromt
hydrpiedide, hmxwmakmdeqmtc,mldty m@mmhmesm&rmteemsgmﬁmeb@

naﬁftﬁaﬁb%asu?i%he{tg %aéé bgalf%? é)tal%%ta’l Srs(leli;fas Ie B{hex?ygr al oglio,sphate,

d1pba@§aﬂeggqratc,anmtg prepichatel@pess, tsaiirclyla& sténrstelsludmﬁ‘zﬁé &hl€dmate,

sulgag%tg Pﬁq a \a}tg,?tﬁ%lﬁe &)-té) gg%ﬁlg%}%ﬁﬁqﬂgog&é;gtla’?e ﬁ?]ﬁ%&?ﬂagoate Base
sals tisqheiedimgpnage slts,, alHah rmamﬂ Salts@tich BRO&Emithiuft fﬁﬂrp@faksﬂ@n salts,

ent C be an encapsyl atin eria
T Thaiet S gl i AR o S it orsenic
basm su?:h a Gicydlol@xything Ezﬁtsywtﬂibtlﬁ)m® glocaelive, akh 4it6l@eh 8&ido\iBids such as
nent I.n tab] e ctlve conmponent is m xed

s DTG G P sy AT ‘Aleb BSHH BRI P may be

quidrBRed Witk such Ag&in dsalolver AkA meﬁdels Q)ﬁéh a%nﬂetﬁﬁ re@l%q 1826by1,Mnd butyl
hd%Ge sha nd_size desired. For epari 03|tor

s Like gl it iy SRy 3 efesiiope ghein balides such

as ds’éf'lt léury@(hh 15@11 YisBidatiR Baldddg a?QEﬁ@alméts hﬁ’é bén%ylfblr&ﬁﬁie and others.
the active Ingre lent 1I's ISperse herel n

Nowoxw ﬁs’spb’ﬂlcé%ém‘i%@ablgﬁlﬁs prerpgelerade alﬁmpglewhmnbegeen eloigseful, such

asﬂh%ﬂﬂﬁ_ofﬁﬂf?ﬁgﬂﬁ%ﬁkﬁ& into convenient sized nolds
o cool and solidify. Suitable carriers

i ncThegeltymagnlssiormeddardsn ratienal megsesich as kst wastiag ¢he frealbese form of
the p?&ﬁl@ts@ith ﬁé%? fnore &ﬁ gfeﬂls oPf¥ %%é( %ﬁiﬁ cf: . ealsfﬂrv%g%? %@Ehum in which

et h y 0se, Ium car
thesg{is Uﬁﬁélulbleng lwa)SOIV@Ib sesh abwates whichrisirenivaed i@ cuod by freeze drying

or l%p&%a%%ﬁ% 4?1%/ %069(454198 Qa%t%r another anion on a suitable ion-exchange resin.

In order to use a compound of the formula (I) or a pharmaceutically acceptable salt

thereof for the therapeutic treatment (including prophylactic treatment) of mammals including
humans, it is normally formulated in accordance with standard pharmaceutical practice as a
pharmaceutical composition.

In addition to the compounds of the present invention, the pharmaceutical composition of

this invention may also contain, or be co-administered (simultaneously or sequentially) with, one
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-26 Sonme of the conpounds of the present invention are
capable of formng salts with various inorganic and
woe@anigrsaci ds and bases and such salts are al BOI/SEX0D4/000304
the scope of this invention. Exanples of such acid
addition salts include acetate, adi pate, ascorbate,
benzoate, benzenesul fonate, bicarbonate, bisulfate,
butyrate, canphorate, canphorsulfonate, choline, 5
citrate, cyclohexyl sulfamate, diethylenedian ne,
et hanesul fonate, fumarate, glutanate gl ycol at e,
hem sul fate, 2- hydroxyethylS&Ironate hept anoat e,
hexanoat e, hydrochl ori de, hydrobrom de, _hydroi odi de,
or valg&%%fp@gwél agenis piayalie inipaiing ongye ragre disease conditions referred to
hef®gi hanesul f onat e, negl um ne, 2- napht hal enesul f onat e,
nitrate, oxal ate, panoate, persulfate, phenylacetate,
phodpnigia comppsios dptended tp include ghe fpyinyratignef ihe active component or a
phﬂff%@éuﬁe@lfyeacce%%ﬂbﬁastaﬁ w1tﬁ§|ph§1¥‘la@efu%cal ™% caitie. CF&%}(ﬁn le this
famat é sul tanil ate T at grtrate tos '
lnvcepﬂqndn@ebﬁefgumlﬁnchbbmem @@Wrumrtb%mémm the faamabf, for example tablets,
caﬂél:P%? %aﬁ‘é?n)g% a o1§as§tﬁtgoéﬁct{§ﬁenlsﬁﬁ% gﬁﬁlsﬁ)mﬁ%ﬂlm 0%1”13tm§nt‘s, gels, nasal
sprpis, supppsiteriswliingly divideld abwies eactdsolvet pébubisers for mhalhtiaws and for

palglrltléfé}] F%ra%as eg i C%{b r{%gaﬂ‘ﬁﬁ{:ulf%] ﬁ}lfusuml)] ) eg%laﬂ%eoug or oily solutions

ormmpuﬁhm$emuqﬂw@mﬂum®, and salts mnth am no aci ds such

as and.so f Al so, .

b aSILI u%. fn% C%‘n C%lﬁ]t’lsallh(l;]llué]e 80&18{}&3 guswmélé, ailg enaBIéltogf‘.%??]é%water or
WaWr-lpi‘Dpshtndn glaqﬂ nblati@s of the wetiveabkipburidanag 86 mestitgidd &San example of

iaf§F et il foR Bt et g ot can also be
forsnulafedtie Soluﬂlcﬁlng aqxteausrpdn@khygt@s gBo6lvolutien. d&§kbus doditiod for oral

Li X d stea g hahld%% aral kyl halides Iike
a n%]hs? fioncan ?He a@pgﬁ% Biigsoldng the aciive agrpeonent in water and adding suitable

colphyis] MV@ﬁhg?é’éehM SMbEIEREs ddHAghisladning a ?érﬁs & RERIA" BBucous suspensions for
| t hough other salts are al so use such as in

or{ us5|caR Pradss DiitRersyne tbe ey fvidadiedtive sgmmopentda metsr fpggther with a

visBhs iR OsubN a &AM SN hORR! cufRARSns, BN AduR¥e, s68&h 'cﬁl@oxymethyl
the free base formof the roduct with one or nore

celpinspapaf ethessugpending awﬁr@awm e phargageytiep! Smilation at.
WEdTBHBHaHné@@ﬁtRQI coldpBsifiétstcarl §e inRRRIHOLE forfl I Acform, th
sol vent such as water, which is renoved in vacuo or %y
compasision igtiyidedintogmittsipses genainige appropristagiastises of thenctive component.
ThE&¥hibdd 1Rl '
| on- exc &%g%E?%%uﬁﬁa&?ﬁﬁ%? e;B?Jﬂgggk%%g%%Qn|%fm?d%?FmHU%
of the pmﬁratu(rls)fomxaalpma@kﬁecé@biebmapwl%scm@moaﬂbm irsibls oR&mpoules.
o I [ ncl udi
Tht%J {rﬂrgg %1 Cft&lrn%: E{ﬁ%lgg{%%%%esﬂfe ccacﬁe&hcglttzgﬁé% 1tse1(1f 8r it ¢an ‘tﬁ:Qhe ar?groprlate
nwmbﬂbéwnnﬁwmkéymkamdﬁMHSed in accordance MAth st andard
pharmaceutical practice as a pharmaceutica
composi tion. :
Combinations

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

tumour agents:
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In addition to the conpounds of the present invention,

t he pharnmaceutical conposition of this invention nay
W@bk®ae/0T8Ist ai n, or be co-adm nistered (sinultaneOUSE2004600304

sequentially) with, one WO 2004/ 078758

PCT/ SE2004/ 000304 -27 or nore pharmacol ogi cal agents

of value in treating one or nore di sease conditions

referred to herein. The teen conposition is intended

to include the formul ation of the active conponent or

a pharmaceutically acceptable salt with a

phar maceutical ly acceptabl e~ 28rrier. For exanple this

5 inventjon my be formul ated by nmeans known in the
Dart aﬁtm%lf?rh%vefaﬁﬁlﬁ%hstwr Bresand apyPinationp hresf, as by dumedical

on@SIES O h Q¥ alR1hivneSREME | ff&nécamﬁlé%ﬁeﬂjﬁirp @&bo@é&gﬂpéis iﬁ{ﬁﬁoslphamlde

creanms, ointnents, gel's, nasal 'sprays
nitfogprsteripelpkilay ghieembegil, hesulpban andatitresebiehd) satimefabolites (for

exdniehRirh19@s R s fildro y@ﬁ:flgﬂésqﬁél ?oﬁéc?calng gérggﬁlré raltitrexed,

I ntravenous, intra usi on
metiptrexales cyesiog frgbinesidetand hﬁdroxwmh gp‘emmpmtlbron&t (@oriekample

antﬁfgygfcﬁﬁigsnlﬁ{e a%lga]l'rﬂfc%r' 'bijeofn%lﬂq %QQBB% t h%ﬁ %nc elf) rgbl v%t 1g?rublcm

solutions, susp 1°St ons.
mitpmycing, eﬂactplpwylhen@mghlyiwbm}; ehtimitaivsigerdts (ﬂmeexamplewmca alkaloids

11k§9ﬂ3?s%ﬂ€§mmmpe v %& efam? glngrselb?ne and & achgiﬁ,lhgf faxo 18?3# i@%ptere); and

reparatil ons SUIta parentera
toplglsqmﬁldseclolurbws (ﬁoommpbmp@bé@hpbotoﬁm Iiikel cddp@6idé fnd teniposide,

mnegngéuggﬁkqla ueou§ggalxethylene gl ycol sol ution.
uedu adm ni stration can be

(11)pr ewsmhc lagemb snisiohsvintigestrbgena (fbi sr@mMPRITRANE Y, tbﬂ:nﬂ@h@ kaloxifene,

d. addi bl e 15 col orants, fl
crofpe e vircspa g e er P M st

antihu&ﬁgeﬁﬁ iR Sxafnq;ﬂe bicdl@hmids ethﬁaaﬁd@ eiliRgfieund dy;%@@foﬁb R&tate), LHRH
T%ﬁgglVIded actlv? onent i n.water taogether

antis ERPRISHRATCE PRI ERSFTOH IFRREQUT i) AndPHecHEd. progestogens

(fofékaplelBsplefifol adBRitd)ydro@SthdeUhiBBifors GOHxHAp AL %%%541 lé'trozole,

cel lul ose, and ot her suspendi ng agents known to

vorazpke dRd B e eE) Fudrphibifrs ofi Oereductapp suchias Ainastesidesi aI
(111): 0 n&@ﬁt’s Whﬁ:ﬂsinlﬁﬁpcéﬂ%r cBl1 Hl%stlo %pgﬁln&%rxﬁét%} ro%é%ﬁ’gle BibTtors like

onposition Is divided i nt
matimmt@nand gibatopsrod prokinase Rjasayinagen ecivator tehqat«adtmoﬁen)

@vfo NBRBEGL of ng@% fﬂ&blt ARa95: %ﬁl[nﬁle s@lgh {%ﬁlb‘%o 5 énclfuad% growth factor

preparati on; age ton di'scre
anttpadipg, igtavels factof rdchlﬂomnab@hat(fom ﬁsamﬁl@the emnﬂ»bﬁ antﬂﬂdk edsattumab

bl AESHLShy) ARSSRPUASE S 2L B R S
tyrasaislkitasé llnhéitbr,s and seribe/tha¢onive kirase iahipit@pfovdxamprRuniiBiforOdf the
ep1("i-‘en)flalogroWgﬂl%?c%orgfglnh}‘F;l &gr examperEEGFR family tyrosine kinase inhibitors such as N-
(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib,
AZD1839), N~(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-
amine (CI 1033)), for example inhibitors of the platelet-derived growth factor family and for
example inhibitors of the hepatocyte growth factor family;

(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothelial

growth factor, (for example the anti-vascular endothelial cell growth factor antibody
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25 Conmbi nations The anti-cancer treatnent defined

herein may be applied as a sole therapy or may
WO poalv8358 i n addition to the conpound of the PCT/SE2004/000304

i nvention, conventional surgery or radiotherapy or

chenot herapy. Such chenot herapy may i ncl ude one or

nore of the follow ng categories of anti- 30 tunour

agents: WO 2004/ 078758 PCT/ SE2004/ 000304 -28 (i)

antiproliferative/antineoplastic drugs and

conmbi nations thereof, as used in nmedical oncol ogy,

such as al kyl ating agents (f@?'exanple cis-platin,

car bopl atin, cycl ophospham de, nitrogen nustard,
beyagizpmal %ﬁfv,astwﬁ compRyas such assthpssilisslosetin Antemational Reseny ;
Ap?Féa'tiH&‘th@ZViZS%, (W?HZEW WG o#Bidsh _‘A{n&‘m 98 §3‘5f4z§nd compounds

uor opyri m di nes 5-f1 uorouraci | tega
thag wprkj tyroghes sreclBnisass ifor examplelinomyjdep iihitatogsrof ritegyii a3 dmebtion and

mng&gﬁﬁzyurea); antitumour antibiotics (for exanple
nthracyclines |ike adriamycin, bleonycin,
(vigloxwaseilarciamagidg egrotrsotings @pitrethtainm4 ardaoupowids disclosed in

110 j_n- actinqi ' hEhral [ M)
A Eraf RS SRR M. W,
WO 020446 tand &0 02/08218st | ne, vi ndesi ne and vi nor el bi ne
and .t axot

(Vi{)1 gﬁtéﬁte@% %?a}éelé! oﬁ ﬁ)tfa?}%(p?elotihgse(whé aLe gi?rere#e;él tg Hl% targets listed above, such as
ISIS ps R do piitivtak afitishdds | | ke et oposi de and teni poside, 10
.ansacrine, topofecan and _canptothecin); (ii
iR RE AP & BAmg £ 6 SR B AL conbrce abaapt gones such
as AbRfTBNipE B 6r ablefie PR Eor BREAX ITIHTE, (gekth- Aol bRsyth drug
i odoxyfene), oestrogen receptqor down regul ators (for

thegapuhipPEoa¢hish Jaekias 1069 UsingaYiasis dpaspfatse. thyBidineanspt & a bacterial

itfdtcdatthke dnd i lapbrBa0heeto imtirdadd piffeftoRARCYRhALELE
nlacetate), ﬁﬁﬁ%ﬁ a:lg\]%}tagonis]ltsaorf!;)dEihRHloagocnists (foraﬁyor

radioghergn S1G0S SrdiTIRS reetc edeitheraiatsus er el i n)
(ixPRASSIHeEEY &&&cﬁés?fncﬁﬁﬁgﬁir%xélﬂﬁlg 84 Blan@GEYiRS %p?pgoaches to

. aroinatase inhibitors (for exanple as anastroz

increage e Eimpunogqritity A atienhimenerriistsueleds teangfedtiohivihteytokines such as
. e . A : . |

R EROULA28 PNy OSSR b A B ot
deagapal{celpanstasi prpseacheshisiv tronsdectdddmmunre eélls yacht aa tytakide-transfected

derdRAL Bdifs nel b QK] kA5 i [ SGRRLE s
ek B Py b AR PRSI R P EA N B RBRRRI S oine
antf-diotypieanpibedissich i nhi bitors include growth factor 20
ant ¢ ' wh faector.re tor tLboﬁies (for .
cxanine SapidppSt Ayt BERTMY ot R RESuS Shensiat o
separate dosing of the individual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and the

other pharmaceutically-active agent within its approved dosage range.

Synthesis

The compounds of the present invention can be prepared in a number of ways well known to one
skilled in the art of organic synthesis. The compounds of the present invention can be synthesized

using the methods described below, together with synthetic methods known in the art of synthetic
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[HerceptinTM and the anti-erbbl anti body cetuxi mab

[C225]) , farnesyl transferase inhibitors, tyrosine
whewases7sshi bit ors and serine/threoni ne ki nasePCT/SE2004/000304

inhibitors, for exanple inhibitors of the epiderm

gromh factor famly (for exanple EGFR fam |y tyrosine

ki nase inhibitors such as N

(3-chl oro-4-fl uorophenyl)-7-met hoxy- 6-(3- nor phol i nopro

poxy) qui nazol i n-4-am ne (gefitinib, 25 AZD1839),

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) qui nazol i n

-4-ainine (erlotinib, OSI-7 ?ﬁ) and

6- acryl ai ni do- N-(3-chl oro-4-fl uorophenyl)-7-(3-norpho
Orgaﬁ’é‘p?};‘%‘é%)oﬁ VAtRE9R thereon asappiseiatedby thosBskylledfinthe astatysh anethods
indlud3] th bi@dt Bthitddns, @&&H@écﬁ%eﬂ%‘id\y e &fe?é’ﬁtc& Jll%& h@bin are hereby

fan1| and for exanple inhibitors of the hepatocyte
mc@ﬂl%@tt%'l ip ghetrsptirety Ryl Toterengd.  ant i angi ogeni ¢ agent s such

as those which inhibit the effects of vascul ar

endot helial 30 growth factor, (for exanple the
Thepevel ¢ampoyndsrof dngioy ¢rdion may beptepgredwsing tha ctactionantd t@ohﬂyques

/

de %%%%ﬁng@z Rt (;%_ S%Eé 0 uc QQ g’(ﬁ?ﬁﬁlts ai)%rg?? Xt?go ég reaﬁents and
mafeniaks renmtqyeﬁhmd aF!awnble fomytim trana&)rrm‘cmnmn@éfﬂ:z&ﬂ&lsm the
des%ﬁgt?o%%%ﬁke 3%370/11%6?@(%@ d %ﬁ})e\:slc&%;e 8 ]ft31§ OAgaerPBP t?)?% éproposed
reactidn donditorss, mﬁludmg elgpicapiavlias, Ifeammh latosplivte, reaction temperature,

o s PR L o, B
that reh@ionavhicinshloulRdk esnidilApiaby rﬁ@ﬁlb@r(b&e M@l&ﬁﬁ 21601t iV derstood by one
WD 02/ 04434 and

0{ 4 529 WO 00/ 4
Skl@‘ﬁ gEPreapiy;s e&?ﬁtt?%\gﬁa nc(“ﬁ@? %P‘@%ent PoYarioRspgsfigns of the
moleanis mu\ﬁﬂ’ﬂewbm@ﬁtﬂ)lmfﬂe&fe@éhgélﬁs ifveredctib@eIrdpdsb® 'Sﬁ@h REAYSons to the

Subétéfﬁ%nti W&%W QQBFF‘B%}EW&Q nti-ras antisense; Sw i)

& 1R20HO]Y quﬁht;ogﬁ, wall bﬁﬁaél y apparent to one
skiBgIh RGeS bRerh8PhehedARe iiRAbe GQAES such as aberrant
p53 or aberrant BRCAl or BRCA2, CGDEPT (gene-directed
enzyme pro-drug therapy) approaches such as those

Théisthrfiflg MRSl NP 14SBALPRS Sontd iR etif Sre léitﬁ@%@mﬁ’lerc@all available or are
bacterial nitroreductase enzynme and approach tY

readlibeprenee Rystandad meghods Bpmdnewi aterisls hEerzgmple the following
rea&tﬂﬂb Qttehlﬁfsﬁfﬁ)d’oﬁ Hl?trhotaﬁmﬂwo'hé oﬂhygr it Q&ﬁﬁgﬁﬂg starting materials
erag and (i'x) I mmunot het'apy appr oac
ancﬁ emp $ngfl@fﬁlnexan'pl e ex-vivo and in-vivo approaches
to i ncrease the i rTmJnOgen| ci ty of patl ent tunour

cells, such as transfection with cytokines such as
Chemical abbreviations used in the Examples are defined as follows: "BOC" denotes N-tert-

butoxycarbonyl, "CBZ" denotes carbobenzyloxy; "DIEA" denotes N,N-diisopropylethylamine,
"DMF" denotes N, N-dimethylformamide; "THF" denotes tetrahydrofuran, "ether" denotes ethyl
ether, "min." denotes minutes; "h" or hr denotes hours; "RT" or “r.t”. denotes room temperature;
“SM” denotes starting material, “MS” denotes mass spectrometry, “RM” denotes reaction
mixture, “NMR” denotes nuclear magnetic resonance, “TLC” denotes thin layer chromatography,
“LC” denotes liquid chromatography, “HPLC” denotes high pressure liquid chromatography,
“TFA” denotes trifluoroacetic acid, “DMSO” denotes dimethyl sulfoxide, “EtOAc” denotes ethyl

acetate. Unless otherwise noted, organic solutions were "dried" over anhydrous sodium sulfate.



interleukin 2, interleukin 4 or granul ocyte-nacrophage
colony stinulating factor, approaches to decrease
waz2melor87sher gy, approaches using transfected i POTIBE2004/000304
cells such as cytokine-transfected dendritic cells,
approaches usi ng cytokine-transfected tunour cel
i nes and approaches using 20 anti-idiotypic
anti bodi es. Such conjoint treatnent may be achi eved by
way of the sinultaneous, sequential or separate
dosi ng of the individual conponents of the treatnent.
Such conbi nati on products eﬁﬁroy t he conpounds of
this invention within the dosage range descri bed
her ei nbefore and the other pharmaceutically-active
Exa@ifleé ofubiprocdsted aRAMiAYRE blBRage range. 25 Synthesis
The conpounds of the present invention can be prepared
in a nunber of ways well known to one skilled in the
art of orgamgg synthesis. The conpounds of the present
|nveq}|on canlbe synt hesi zed 30 using the t hods

%nscrlbed B¥ o togeﬁh hth synt hetjc t hods known
éﬁ[geoé}t of synthetic 2004N61875

E2004/ 000304 - 38 ‘or fani ¢ chen® ,{ |Q;LT¢
arlﬁklons thereon as appreC|atq§5 oseNskitged in
the art. Such nethods idcl , but are not |Hnmted

to, those described bel owR7AI'l" references cited herein
are hereby incorporated in their entirety by
ra-ermmce 5 dJhegpovel conpounds gf % is invention may
@par ubi ng-Réhe r actl a d‘)gkhnlques
des i be ;gf%%h RBhe react &Ctlggs peRForNTER$ i n
scpd Nt s g erials
npl dyed and |ta§ﬂﬁmfor t heNt r dnsf or gRET ons
belng effected %Iso in the descripBfion of the
synt heti ¢ net hods described below, it is to be
understood that all proposed reaction conditions,
i ncluding choice of solvent, reaction atnosphere,
Jeatti 4enmpefature, 1 dgf%M|on of the experi t
R r 5t ocB8ur Q- CiRdSen =@ be R tRg ons
1silangdar &ef or—ttat e n, Re\hi ef—shoul e Jeagsl y
redbgn byFldhe sRiTl é’d R7he Gffh |qu s NJ/L st 00d
by oneNFégllpeé% n the arLJhﬁsorganlc synt hesi sNt hat
the functionality present'&n vari ous portionstof the
nol ecul e nust be conpatlble with the reagentngnd
reactions proposed. Such restrictions to the
substituents, which are conpatible with the reaction
conditions, will be readily apparent to one
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15 skilled in the art and alternate nmethods nust then

be used. The starting materials for the Exanples
w@orviarsesl herein are either commercial |y avai PEDSE2004/000304

are readily prepared by standard nethods from known

materials. For exanple the following reactions are

illustrations but not limtations of the preparation

of sone of the starting materials 20 and exanpl es

used herein. Chem cal abbreviations used in the

Exanpl es are defined as foll ovvs "BOC' denotes N-tert-

but oxycar bonyl, "CBZ" denot es2¢ar bobenzyl oxy; "Dl EA"

denotes N, N-di i sopropyl et hyl am ne, "DWM" denotes N,

N- di et hyl f onnam de; "THF" denotes tetrahydrofuran,
MEBEtIbOP" denotes ethyl ether, "min." denotes m nutes;

"h" or hr denotes hours; "RT" or "r.t". denotes room
2-( Fhexyaathylideng)smalgppnitrdlpot es starting material, "M

denotes mass spectronetry, "RM denotes reaction

m xture, "NVR' denotes nuclear magnetic resonance,
Triethylorthgagette €97 ;06 hely arlaonisitat @ edbhyol) and gacidenetoesid (1.5

! -e SSUuU r

o) b R Ak AR il a0 Shell AR LRI im0
inpen tdp of WiVBIDH digtitrsioe somdienset Wyst placeldf Thel reletioft Eh;(ﬁﬁe was heated and

I t h er w.se_not e o
IR LS L SRS B o .
Af‘&uiih‘oat 40 mIWD OOk i85 HRCT cHE2 04410 0&3RA 140 3|¢ Then thF\?6 reaction
wagz:(cgln‘%lntrggedgg P@%&? fe%%gaggsf?c? %n%(/g . u%t rlaé req%telt:)lglpangq:\ihmremdue was
cry@ﬂaﬂﬁédlﬂ'r@n Bbdatute dcohol thQ&el&ihl ptié gv?gduag(&@&% ﬁ5/opas’a|‘i1gﬁ.4ye¥10w solid

R4 R3R4A R2 N R5 Br2 R
[mNgtﬁéC Rit- 302 CoMCCall. M. A. J. Org. Chem. 1962, 27, 2433-2439 )

METHOD 2
(E)-2-Cyano-3-ethoxy-but-2-enethioic acid amide

2-(1-Ethoxy-ethylidene)-malononitrile (method 1) (62 g, 0.45 mol) was dissolved in anhydrous
benzene (800 mL) and 1 mL of triethylamine was added as catalyst. The mixture was stirred and
hydrogen sulfide was bubbled into this solution for 40 min and a solid formed. The precipitated
solid was filtered off and dried. The solid was recrystallized from absolute alcohol (100 mL)
filtered and dried to isolate the pure (E)-2-cyano-3-ethoxy-but-2-enethioic acid amide (19.3 g,
25%) as a light brown crystals.

METHOD 3

(E)-3-Amino-2-cyano-but-2-enethioic acid amide

(E)-2-Cyano-3-ethoxy-but-2-enethioic acid amide (method 2) (19.2 g, 0.136 mol) was dissolved
in a saturated solution of ammonia in methanol (500 mL) and stirred at r.t. overnight. The
reaction mixture was concentrated and the residue was dissolved in hot water (600 mL) and the
undissoved solid was filtered and dried to recover 6 g of the starting thiocrotonamide. The

aqueous solution on standing overnight provided the pure (E)-3-amino-2-cyano-but-2-enethioic
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HR/ HOAc NBr R7 DM3 R2 0 0 0 N*R5 CI~A RO R2 N) R5
TFARR N RS R R ENR RO CAH COSI RB NR7 3 NR7

wa24B18788 R7 CH CI N, R8 2 2 ANR8 AN, R8 R9 ROPCHBSE¥04/000304

2004/ 078758 PCT/ SE2004/ 000304 -32- METHOD |

2-(1- Et hoxy-ethylidene)-mal ononitrile 5 Triethyl

ort hoacetate (97 g, 0.6 nol), malononitrile (33 g, 0.5
nol) and glacial acetic acid (1.5 g) were placed in a
1 L flask equipped with a stirrer, thernoneter and a
Vigreux colum (20 x 1 in.) on top of which a
distillation condenser was ﬁléCed The reaction

m xture was heated and ethyl al cohol began to distil

acidipeye(f 85 efRyer astofirwhitstorysinds. A HABYR 300V Kz P SRad) 8B SA(s, 3H),
tenperature of the

77?32%???3-# Sr%ﬁ;%% Sr @?@g%%q%)r@i{)mébg ‘h%gn the reaction 10

was concentrated in a rotary evaporator to renove the

iling materials and the residue was

crystallized fromabsolute alcohol to yield the pure
5-pmbgcieme(l3lsathigzole-l-Gdbardtrde | i ght yellow solid [np

91.6 C (lit.90-92 C, MCCall. M A J. Og. Chem

1962, 27, 2433-2439.)]. METHOD 2 15
To(akjirrgd Opeivn 0B ()t haxiyedutyaid-Bunat dietidic #9d smids(i@&hod 3) (6.83 g, 48.4

e} R 60,00 SRS BRr e il B8 Poasd 267 bifeen
petdkide.ahd ndixtite Wds stifrb®itl®ploaFbireh H&ﬂsevaﬁﬂﬁgd @96091%! 8l &/dtary evaporator

The mi xture was stirred and hy drqﬁgn sul fi de was
andyenoinddryan 1se-dathnThe wytaliized mraduet wes filfpied aff@nd respisiallized from ethyl

acdA¢ MBAoviddBe 9151@ %kd@l‘u&t@tﬁﬁng-@qﬁé%ﬁ}}lﬂoﬂtﬁﬁolé-hlc 5&@119 LSf 4184 @0%) asa

dried. The solid was recrystall’i zed ron1a

whitp erypfaliling sabid. HHLNMR (300 Hz DMSO o) &2124 6., 310 B@ﬂ ébSt ).
pure (E)-2-cyan-3-ethoxy-but-2-enethioic acid am de
(19.3 g, 25% as a light brown crystals.

METHOD 5

N-(4-Cyano-3-methyl-isothiazol-5-yl)-butyramide

To a solution of the amine (method 4) (5.31 g, 38.2 mmol) in CH,Cl, (200 mL) at 0 °C, NEt; (5
g, 50 mmol) was added followed by the dropwise addition of a solution of the butyryl chloride
(4.88 g, 45.8 mmol) in CH>Cl, (50 mL). After the completion of the addition the reaction
mixture was allowed to warm to r.t. and stirred overnight. The reaction mixture was washed with
water (100 mL), IN HCI (100 mL), brine (200 mL) and dried over Na,SQ,. Concentration of the
CHzCl, layer provided the product which was triturated from CH,Cly/hexanes (1/10) and filtered
off to isolate the pure N-(4-cyano-3-methyl-isothiazol-5-yl)-butyramide (7.57 g, 95%) as an

orange solid.

METHOD 6

5-Butyrylamino-3-methyl-isothiazole-4-carboxylic acid amide

To a solution of N-(4-cyano-3-methyl-isothiazol-5-yl)-butyramide (method 5) (4.18 g, 20 mmol)
in 30% aqueous NH4OH (250 mL), was added dropwise 100 mL of hydrogen peroxide at r.t.
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METHOD 3 25 (E)-3-Am no-2-cyano- but-2-enethioic acid
am de (E)-2-Cyano- 3-ethoxy-but-2-enethioic acid am de
w@ pihteis®) (19.2 g, 0.136 nol) was di ssol ved PCTISER004/000304
saturated solution of amonia in nmethanol (500 nL) and
stirred at r.t. overnight. The reaction m xture was
concentrated and the residue was di ssolved in hot
wat er (600 nlL) and the 30 undi ssoved solid was
filtered and dried to recover 6 g of the starting
t hi ocr ot onam de. The aqueous sol ution on standing
over ni ght provided the pure‘34'
(E) - 3- ai ni no- 2- cyano- but - 2- enet hi oi ¢ WD 2004/ 078758
Afferthe sepplgtigrogtizoaidition shegeciion milxiere (@ Siireg at 686§ owgsnight after

wh?cglftﬁéé‘ﬁfé %o%{egzﬁe?%éfple%{ki%?%%’gg Bg@gf{i e’ gt%@rti%'sl%%c?ded and
extidcte@Ovithizblordibhm (AVETMOBLY The organic layer was dried (N a2804) and concentrated
to gett%{npur 53 Bﬁ%&mllﬁ(ﬁ -trrpelth%l% ?sloﬁnazoféaﬁfr *%%'x%,ﬁc ackd amlde (29 g,72%) as a

rre
whitEyol@k: SETINMR 2300yMHe-CICLPS ROR{IGID| C.790h N et 3/t hed (s, 3H),

( 48 mml) i n methanol (300 nL) was added
593 Pﬁa%’%j ?%@? Hbe (124 m nolL) of 30% hydrogen
peroxi de. The m xture was stirred at 60 C for 4 h and

vasorat ed to 60 nL in a rotary evaporator 10 and
MEUSPRT in an ice-bath. The crystallized product was

.mdhyras Eijoﬁf—gHﬁEkﬁhfaﬁﬁﬁMﬂb&hﬁﬁﬂnfﬂ(ﬁm ethyl acetate to

provide the pure produc
5-am no- 3- methyllsothl azole 4-carbonitrile (5.41 g,

12 o Al daf N ide {1 mmol) was
3 b Ay AL e B G0 s v
susRer(ded @y &rrol 9 3% INHs-aind dieh iwas béatedsl-ty 140 Hufoy Al algresSoreacactor. The
mn?t&legzhﬁ %{f‘ﬂg‘{ %Bi%u@ﬂzn an(ng %hl% e%lpit%teg’ g‘ “%E‘B’% m%?g@?? )

isothdkcteld [ §, 6 ppmmdlidoy-ohb wagfilbgped o vaﬂhhdt\mmwalér (aO(SmL)JindGimed in
of the bu;gyl chloride, (4. , i .nnoj
vorppaysn e ot lore e P o e Brodifte HR AR
CDdg snamqt, Bem, 126 @, 2ty e MasSHR . mediho warmto r.t.
and stirred overnight. The reaction m xture was washed
with water (100 nL), INHA (100 nL), brine (200 ni)
MEfgbeki ed over Na2SO4. Concentration of the CH2CI12
| ayer provided the product which was triturated from
5- Mﬁmn@xhﬁ@som#l]@‘ﬁotamom[i‘t-élpadmldmﬂ ene i sol ate the
pure N-(4-cyano-3-nethyl-isothiazol-5-yl)-butyram de

(7.57 g, 95% as an
To a solution of 3-methyl-6-propyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (method 7) (800 mg,

3.8 mmol) in 20 mL of anhydrous DMF was added 1.38 g (10 mmol) of anhydrous K,COs
followed by benzyl bromide (655 mg, 3.8 mmol) and the mixture was stirred at room temperature
overnight. The TLC of the reaction mixture showed the complete disappearance of the SM. The
reaction mixture was poured into ice cold water and extracted with EtOAc (3X100 mL). The
combined extracts were washed with water (100 mL), brine (100 mL), dried (Na,SO,) and
concentrated. The TLC and the 1H NMR showed the presence of two products N alkylated as
well as O-alkylated products in a ratio of 1:1. The products were separated by column (silica gel,
116 g) chromatography using 10-20% EtOAc in hexanes. The desired N-alkylated product 5-
benzyl-3-methyl-6-propyl-5H-isothiazolo[5,4-d]pyrimidin-4-one was isolated as white crystalline
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orange solid. 25 METHOD 6
5- But yryl am no- 3- net hyl -i sot hi azol e- 4-car boxylic acid
w@piod®78768 a sol uti on of PCT/SE2004/000304
N- (4- cyano- 3- net hyl -i sot hi azol -5-yl ) -butyram de
(method 5) (4.18 g, 20 rnol) 30 in 30% aqueous NH4OH
(250 nmL), was added dropwi se 100 nL of hydrogen
peroxide at r.t. WO 2004/078758 PCT/ SE2004/ 000304 -34
After the conpletion of the addition the reaction
m xture was stirred at 60 C qvernight after which the
TLC showed the conpl ete di saﬁﬁéar ance of SM The
reaction mxture was cooled and extracted with

soliHP6? B0t BH MR GB3UNHZ KGHRClor &P ¢ Iy b7 14 Caty 2K 2.73 (.
Q%H eRt a3t .get the pure
; -Iﬁg%t Vr yl)’g?ﬂ% ﬁgg@-’ zé%ﬁﬁgq{ns%? ii azol e- 4- carboxylic acid
amde (2.9 g, 72% as a 5 white solid. 1H NWR (300

oo g Ao oyl dhnedldedidl bTgdlle: L -
METHOD 7 3- Meglhyl - 6- pr opyln- 5H i sot hi azol o

r'_,4'J1J|||||ui“|—rCﬂC T -
Meghad | Campoynd Name 11 i sot hi azol e- 4] @4r bokdlviatiagi d
amde (pethod 6) (1.9 g, 8.3 mmol) was suspe;%igpl in
£5—m—0}—30%-NH3 - was heated tp 140 or 4h
B a prpsétuFaordsaed) - metyl-omrgpyir e was3 ool ettlagrgbenzyl
neut r al - - P4 664 pi t ated .
eyl B e ol 6. 4ol DD o e
was filtered off, washed with water (100 nL) and dried
METHOB 9 vacuum oven at 40 C overnight to get 800 ny
(34% of pure product. 1H NVR (300MHz, CDC13) S 1.03
S-BenzylSH(l;bromppropyl)-3-mréthyl5-Basothiaz@elp,4-@ApyiSmidin-43irp
METHOD 8 5-Benzyl - 3- net hyl - 6- propyl - 514-i sot hi azol o
[5,4-d] pyrimdin-4-one 20 To a solution of
To 8 solatidni-Sebepryd3yhetbi-G-propyii sk sbth{asold4E5d- iy yrimiditi-fode @Rghod 8)

B Y TR g T 50T S e

bromine (318 mg, 2 mmol) in acetic acid (10 mL) was added dropwise [The next drop of bromine

was added only after the previous drop had reacted completely by monitoring the decolorization]
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 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 sohution (60
mL), water (100 mL), brine (100 mL) and dried over Na,SO,. Concentration of the organic layer
provided the pure 5-benzyl-6-(1-bromo-propyl)-3-methyl-5-H-isothiazolo[5,4-d]pyrimidin-4-one,
(460 mg, 100%) as white crystalline solid. 1H NMR (300 MHz, CDCl3) & 0.76 (t, 3H), 2.1-2.47
(m, 2H), 2.84 (s, 3H), 4.62 (t, 1H), 4.88 (d, 1H), 6.20 (d, 1H), 7.10-7.40 (m, 5H).

The following compounds were synthesized according to Method 9:
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foll owed by benzyl brom de (655 ng, 3.8 mnol) and the

m xture was stirred at roomtenperature overnight.
wab@4/018250f the reaction m xture showed t he coP@I/BE04/000304

di sappearance of the SM The 25 reaction m xture was

poured into ice cold water and extracted with Et OAc

(3X100 nL). The conbined extracts were washed wth

water (100 niL), brine (100 nmL), dried (Na2S®4) and

concentrated. The TLC and the 1H NMR showed the

presence of two products N alkylated as well as

O al kyl ated products in a ratPd of 1:1. The product s

-0 m,a.f-a-x-ed_b?aol.uma—éa_l_l_m_aoL 116 qg)
Mkttt pGompaynd Samg 10- 20% Et OAc i n hewdnes| SNhe

ggsirted roguct 530
benzyl - B‘F(I'J‘uhmo%o%ng@ 5H i sot hi azol Jf%7 4- &Illrofi {

n- 4- one| flagroptsoyRmesbylAs3-whibyle cryst al | | @GHH)O
2004/ 078 -35 sol |d (360 ny,
3200 . 1H ﬁf@ﬁg@ﬁ%’{@%@@@ §n% 96 ({, 3H)
1.71-1.84 (m 2H) . 2.73 (t, 2 81 (s, 3H), 538

, 7.14-7.38 (m 5H): The fol I ow ng conpounds
Mﬁm@%ﬁg@nt hesi zed according to Method 8: 5 Method #

ST NN R E——

pr(ﬁryidmiﬁbpﬂilfbi)?b}lcatﬁhﬁhhA@iﬁQlfn@-[lﬁtﬁ'E-ﬂeﬁ)yr| m di n-4-one (M)
brom de METHOD

5- Benzyl - 6- (1- brorm propyl)-3-nmet hyl -5-Hisothiazol o
To b5014t1@ﬂ JhYthd Efbﬂid%'(l‘helﬁﬂ& 9@, 4@%4_ 25 Ity iR inﬂifdrous et(lﬁmol (20 mL) was
|

yl - 3- met hyl - sot hi‘azol o[
adqeé m«t—iuahé AEROPTOBY! @}ban{aéag 2iy & 122ngmio]) feffopved tlmddmlnn of
anl@ﬁﬁ‘)h@&%of)r Fﬁ):th&lﬁmﬁfé?@ h&8 QCQ' rﬁ‘m()ﬁ aﬁﬁ-‘)he ﬂhxtﬁg%a@stll@ed at reflux for 16

solution o

hougyiThe T16 okfhe W§h@wetbp wwm éléapﬂﬁm@lcn ekthe dieting (bfomlde The
reab{ R PhiREire w@sspoﬁldzq &clo Q:@lvs)étérilfd(@r n]%)th%d RL &2 %&eﬁ th%@ﬁt IE?S%] 100 mL).

reacted conpletely by nonit ecol oriza
Thwwmﬁlarzs@rwa@ dvaeifedzfotmwaﬁm(é@ mIfh érlme(d 00 b amd deted(Wa258%).

Coﬂc@f?tlraqgn af he rorgtaﬂﬁ lﬂgfj%ﬁ)k}ggd ﬁg jk%‘ﬁgﬂ;ﬁ& Qvgﬁ }él?lf ;, co Qr(;{n (silica

OAC I n hexanes
gelmlg@p@waMc}@mgBO{Sﬂ% BVAamdhaahes to tshlatepheqdme: 8min® §&-[1-(5-Benzyl-

| Lnto.l ce..wat e
-n{ r gcogg él'g &H:cfrﬁtl %‘T’az?l%@f g](gyrnr?tcsm- ﬁ’é? I}Y?Pé’li%?laglrﬁrgpyl} carbamic
AclldaeyeBstyw\Em (foingi 1A% asn dhisefoaad] IMNMR 2090-E, WDCLs) § 0.95 (¢, 3H),
133 VA AT Sonp Wb 08 &%), 1.87-1.99 (m, 15), 2.35-2.45 (m, 1H), 2.83 (s, 3H)
2.92-3.20 (m, 2H), 3.64-3.70 (m, 1H), 4.98 (d, 1H), 5.17 (bs, 1H), 5.85 (d, 1H), 7.10-7.40 (m,
5H).

2

The following compounds were synthesized according to Method 10:

Method # | Compound Name m/z SM Amine

10a [3-({1-[5-(4-fluorobenzyl)-3-methyl-4-oxo- 490 Method 9a | tert- butyl
4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl}- | (MH") 3-
propyl}amino)-propyl}-carbamic Acid fert- aminopropy
Butyl Ester l-carbamate
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m.), water (100 niL), brine (100 nlL) and dried over
Na2SO4. Concentration of the organic |ayer provided
WO b@4/0T8768 PCT/SE2004/000304
5- benzyl - 6- (1- br ono- propyl ) - 3- et hyl - 5- Hi sot hi azol o[ 5
, 4-d] pyri mdin-4-one, 20 (460 ng, 100% as white
crystalline solid. 1H NWR (300 MHz, CDC13) S 0.76 (t,
3H), 2.1-2.47 (m 2H), 2.84 (s, 3H), 4.62 (t, 1H
4.88 (d, 1H), 6.20 (d, 1H), 7.10-7.40 (m 5H). The
fol |l owi ng conpounds were synthe3|zed according to
Met hod 90 25 WD 2004/ 0787583PCT/ SE2004/ 000304 - 36
M%ﬁ%@gﬂ # Compound Name mz SM 9a
ﬂonnpropyl) 5 [ (4- 397 N%thod 8a
| uor ophenyl ) me - 3- et hyl - Mﬁzﬂ
3- ils@rﬁ?wb? ateshnz!-4qu,9 s3-Aihydxe- we@ﬁjml@ -dIpEmpdbniGyly-3-
pr&%ﬂﬁnﬁﬁﬂﬁ%&r}&apﬁﬁxhaﬁ z&?iﬁm%l atdl hydro-isothi azol o
[5,4-d] pyrimdin-6-
propylan1no] propyl } - carban1c Acid tert-Butyl Ester To

To@ s§19{1(5ﬁ 61QRe %m'i&%n@fhgggﬂ@l 1 g{,‘g%@ %ﬂs@) %,r\}éaghf}cg%%édé&ﬁiloércﬁl%@thane 5

nmol ) 1 n anhydrous et
me,uygs|ad®edaa1mydjpm&1bybprcmﬂdjmlﬁe (10021, 0.5, mthol} Polivhmet by zert- butyl 3-
am élgHo rc(%bf 2 e:;@]lg %gi o ng 'ghegrgalg gﬁ,ﬁgftyrem npﬂgwaved at 120°C for
2h.fihx ﬁ.K[VMS\MﬁleSRM shavekdahe d‘oﬁfpﬂdﬂe(dlﬁ@pealﬁlci of fhe Htﬁﬁmg-ﬁhﬁma_é- @he

q RM shomed t#_ te djsa ear%nce of th
realog IR TR R P Y b gilica geD)
chrbmﬁtﬁgﬂaplﬁy Mﬁﬁgem 4020BtON.) in A&in€th ﬁs’bﬁit&l(ﬂe phie AnkeQAqR-(§ Bedzyl-3-
%{ 0, ) e o nlc Eﬁ%ﬁr was washed with water (100
me "B ﬁe‘h aZ%Jﬁ P@f&n’(dma% DrpropylamypRiamenyAr sasbpmic
Acﬂfteﬁ-Bﬁty@Eg&n (0:0d50y 64%phoyAAQEHe product which was
purified by colum (silica gel) chromatography using
30-50% Et OAc i n hexanes to isolate the pure am ne
{3-[1-(5-Benzyl 15
3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyrim di n
-6-yl)-propyl am no] -propyl }-carbamc Acid tert-Butyl
Ester (0.1 g, 17% as a white foam 1H NWVR (300 MHz
CDC13) S 0.95 (t, 3H), 1.33 (t, 2H), 1.42 (s, 9H)
1.49-1.51 (m 2H), 1.87-1.99 (m 1H), 2.35-2.45 (m
1H), 2.83 (s, 3H), 2.92-3.20 (m 2H), 3.64-3.70 (m
1H), 4.98 (d, 1H), 5.17 (bs, 1H), 5.85 (d, 1H
7.10-7.40 (in, 5H)



20 The foll owi ng conpounds were synthesized accordi ng

to Method 10: Method # Conpound Name m z SM Am ne

10a

WO 3004078054 5- (4-f | uor obenzyl ) - 3- et hyl - 4- oxo- 4BOT/8E20hHE)0304

9a tert- butyl
4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl ] -
propyl }am no) - propyl }-carbam c Acid tert-
Butyl Ester 1-carbainate WO 2004/ 078758
PCT/ SE2004/ 000304 -37- METHOD 11
{3-[1-(5-Benzy|-3-nethy|-4-o§g-
a

(M)

3-

am nopr opy

4, 5-di hydr o-i sot hi azol o

[5,4-d]pyrimdin-6-yl)- prop m no] - propyl } - car bam c
a%%d tert-buty] ester 5 To a solution of the brom de
The felloféng cempepnds wyre gynthgsiggdageording toeihed blis
di chl oroi nethane (5 niL), was added anhydrous
ARGE PR polNd Naae ( 100 1, O-5Z m by <ot o 1)
tent- b tvﬂﬁh- am nopr opyl - car bamat e ()%%b 8| S8.52 Awine
il ) . TH2[I-EaBenzgh3-mefttylif-oxedsS- m cr owadstl af MEROBE { @-Amino-
2h. The .0f. .t h howed t he conpbﬁgg
d|sappea?%ﬁ%%?%ﬁh@¢£@€%g]p?%ﬁggronide. 1071 eact | SHYD-
m Xt ur e| viagl)-erpplamidoddihyl)-drbaméss t he product was carbamic
purified by colu silica gel) chromatography using.
40- 60% Et° émfhw%g§ hes to isolate the|pure am ne deid ert-
{3-[I-(p-Benzyl - 3- butyl ester
Hrethy-4—oxe-4-5-di-hydro-i-sot-hiazelol b 4-dl byrim din-
8181 ) - pt SpA-GPHBY L BRBIYH-oxcA it W4 t FMethedt |-
Ester ( )is@ﬁﬁz&og%a%ghﬂidﬁl-é—gg- (M), 15/ 48 B® 30 | ARinomet
WO 2004/ 078758, PCT/ SE2004/ 000304 - 38
propylamino]-methyl}-azetidine-1-carboxylic hyl-
acid tert-butyl ester azetidine-
1-
carboxylic
acid tert-
butyl ester
11c 3-{[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro- | 512 Method | 3-
isothiazolo[5,4-d]pyrimidin-6-y1)- o™MHY |9 aminomet
propylamino]-methyl}-piperidine-1-carboxylic hyl-
acid tert-butyl ester piperidine
-1-
carboxylic
acid tert-
butyl ester
11d 5-Benzyl-6-[1-(2-dimethylamino-ethy 386 Method | Dimethyle
lamino)-propyl]-3-methyl-5H-isothia (MH" |9 thane-1,2-
zolo[5,4-d]pyrimidin-4-one diamine
11e 5-Benzyl-6-[1-(3-dimethylamino-prop 400 Method | Dimethylp
ylamino)-propyl]-3-methyl-5H-isothi (MH") |9 ropane-
azolo[5,4-d]pyrimidin-4-one 1,3-
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The foll ow ng conmpounds were synthesized according to

Met hod 11: Method # Conpound Nane in/z SM Am ne 1la
w@ 2004078758 Benzyl - 3- met hyl - 4- oxo- 4, 5- 458 Met hoRICT/SE2004/000304
(2- Ami no- di hydro-isothiazolo[5,4-d]pyrimdin (MH) 9
ethyl)- -6-yl)-propylam no]-ethyl}-carbam c carbamc
acid tert-butyl ester acid tert butyl ester |IlDb
3-{[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro- 484 Met hod
3 isothiazolo[5, 4-d] pyrimdin-6-yl)- (M#) 9 am nonet
propyl am no] - met hyl } - azeti di ne-1-carboxylic hyl- acid
tert-butyl ester azetidine 1F¢ar boxylic acid tert-
butyl ester 1lc o
3-{[ 1- (5- Benzyl - 3- net hyl - 4- ox0- 4, 5-di hydro- 512 Met héigmine

soth B[4 T 22y ) - ) TTER A i

g%fopyl angﬁgg?@hngt[ﬁﬁ%}?#ﬁg?ﬁ ?ﬁrgmly car bag?/yli c| hyl - 8a :? émmo
t ert - but 9)-presyika-msihybtHeipatkiazolo[ car boxy(WH) p2i d t ef propan-1-

butyl estgryld.d.:5:Benzyl - 6-[ 1- (2-di net hyl am ho- et hy
386 et 10’3 dﬂ%yrrrgrtn%\rll Ia'e&% ol

| am no) - propyl ] -3-nethyl -5Hisothia (M#+) 9 thane-1, 2-
M 524- d] pyri m di n-4-one di arai ne He
-Bénzyl - 6-[ 1- (3- di net hyl am no- prop 400 Met hod
D nethyl p ylamno)-propyl]-3-nmethyl-5Hisothi (M#+) 9
N-@Gapahe-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo-[5,4-

dlpyrimidin-6-yl)-propyl]-4-methyl-benzamide.

To a solution of the amine 13 (method 10) (0.1 g, 0.21 mmol) and triethylamine (0.303 g, 3
mmol) in dichloromethane (20 mL) at r.t. was added dropwise a solution of p-toluoyl chloride
(0.1 g, 0.6 mmol) in dichloromethane (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 mixture was diluted
with CH2Cl2 (60 mL) washed with satd. NaHCO3 (100 mL), water (100 mL), brine (100 mL)
and dried (Na2504). Concentration of the organic layer provided the product which was purified
by column (silica gel) chromatography using 20-30% EtOAc in hexanes as eluent. Yield =0.117
g (94%). The acylated product was dissolved in 2M HCl in ether and the mixture was stirred at
r.t. for 20 h. . The precipitated product was filtered off and washed with ether and dried in vacuo
to yield the pure N-(3-amino-propyl)-N-[1-(5-benzyl-3-methyl-4-o0x0-4,5-dihydro-isothiazolo-
[5,4-d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide chloride salt (91 mg, 87%). White powder,
mp. 127.8-129.2°C m/z 490 (MH"), '"H NMR (DMSO-d6 300MHz, 96 °C) &: 7.79 (bs, 3H), 7.37-
6.95 (m, 9H), 5.77 (d, 1H), 5.50 (bs, 1H), 4.83 (d, 1H), 3.36 (t, 2H), 2.72 (s, 3H), 2.46 (t, 2H),
2.39 (s, 3H), 2.20-2.05 (m, 1H), 1.96-1.75 (m, 1H),1.74-1.40 (m, 2H), 0.63 (t, 3H).
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azol o[ 5, 4-d] pyri m di n-4-one 1,3 WO 2004/ 078758
PCT/ SE2004/ 000304 -39 diamne |IIf

W®G2en28758 6- [ 1- ( 3- hydr oxy- propyl am n 373 Met hoRICT/SE2004/000304
3- Ami no- 0)-propyl]-3-nethyl-5Hisothiazolo[ (M) 9
propan-|- 5,4-d] pyrimdin-4-one of METHOD 12
N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
i hydro-isothiazolo-[5,4- 5
d] pyri m di n-6-yl)-propyl]-4-nethyl -benzam de. To a
solution of the am ne 13 (rrett(}od 10) (0.1 g, 0.21
mml) and triethyl ai ni ne (O' 03 g, 3 nrol) in

| or ol net h 0 dded d
Bt G A OO gglv“) i

’,:r‘

stirred{at r.t. for 30 10 mn. after V\m e TLC

M&m(p# DUBipeiied Nde L) . The TesUTTINg § TWES ) lating
showed the di sappear ance of the SM The ctl on agent

[ 2 ]|
R s LR
and dri =ﬂuc(rm3®$)3-m@®3dtﬂe¢ﬂoréa5-dmmdmf t hQAHr gani ¢ | ayebenzoyl

id b | .
0 SRS DRI S D2 T |

hexanes| msthglhegrmideri el d = O. 117 g (94% . [The

n

.1

acytated—product—was—dtssotved—+n—2M-HSl+H—-et-her—an
ture was stirred at 15r.t. for 20 h. . The
preC| pitated product was filtered of f and washed with

NG NG Pk pebiihogd s lbekyiomieniass. o

d]pyhynidin-ﬁ-ﬁ%hq_b;aj_xm—ﬁromo-benzamlde _

[5,4-d] pyrimdin-6-yl)-propyl]-4-nethyl-benzam de

chloride salt (91 ng, 87% . White powder, rap.
To 4 2dluion 3C51133 26 - itfyrdin-6-yl)-
o d uifonlo932 ( 11{76 74 0;(5'-4%11{’(%%@&%0%@@%&1?(1111 yl)
progglgameigrop}il ar'b@mg;gtc@de; t—@p.‘;yl estpr ggetqu 11216908 5g, PA 6{ symol) in
dlcﬁbﬁome&aﬂ@(%ﬁlz_;) a@H) awag Qdd%d %%at(usdted%gﬁl?oxgo%%tagﬂglﬁ é%b??ate (8ml)
foﬂsw&d by the dygpyvsoe stbrwmbs@mloﬂlﬂc@@@ﬁum4 g AQ iinel). The

resﬁl\l/fé’xtl%éggﬂtl?g wad SR RS YN 6h SR WRER L AFS 8Tl the d‘lasappearance of
the SM. The reaction mixture was evaporated to dryness and resuspended in 3ml MeOH and
purified by Gilson HPLC using a 20-99% H,0/CH3CN (0.05% TFA) gradient. Concentration of
the desired fractions gave {3-[1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4~
d]pyrimidin-6-y1)-propyl] (4-bromobenzoyl)aminoJpropyl}-carbamic acid fert-butyl ester.

The product was dissolved in 2M HCl in 1,4 dioxane and the mixture was stirred at r.t. for 1h.
The reaction mixture was evaporated to dryness, washed with ether and dried in vacuo to yield
the pure N-(3—Amino-propyl)-N—[1-(5—benzy1—3-1nethyl-4-oxo-4,5-dihydro-isothiazolo[5,4—
d]pyrimidin-6-yl)-propyl}-4-bromo-benzamide hydrogen chloride salt (33 mg, 34%). m/z 556
(MH"), "H NMR (DMSO0-d6 S00MHz, 96 °C) &: 7.80 (br, 3H), 7.64 (d, 2H), 7.36-7.28 (m, 5H),
7.13 (m, 2H), 5.80 (d, 1H), 5.57 (bs, 1H), 4.95 (d, 1H), 3.38 (t, 2H), 2.77 (s, 3H), 2.47 (t, 2H),
2.17-2.13 (m, 1H), 1.96-1.91 (m, 1H),1.72-1.50 (m, 2H), 0.68 (t, 3H).

The following compounds were synthesized according to Method 13:



Met hod # Conmpound Nanme sn/z SM Acyl ating agent 12a
N- ( 3- Ami no- propyl )-N-[1-(5-{4- 507 Method 10a 4-net hyl
wo bawaoTssszyl } - 3- met hyl - 4- oxo- 4, 5- di hydro- ( MPOESEWY4/000304

i sot hi azol o[ 5, 4-d] pyri m din-6-yl)-propyl]-4- +)
chloride nethyl-benzam de METHOD 13 5
N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d

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

dl pyrimdin-6-yl)-p

ropyl ] - 4- br ono- benzam de To a sol ution of

{3-[1-(5-Benzyl
[5,4-d]pyrimdin-6-yl)-
propyl ai ni no] - propyl }-carbainic acid tent-butyl

- 3- et hy!

-4- 0x0- 4, 5-di hydro-isothi azol o

ester

(rmethod 11) (0.085 g, 0.167 mmol) in 10
melC) at T t. was apted—a petorat ey :
elqﬂtlt"?%n o#ﬂf’p{é}?as& um car bonat e (8ml) '%?Egl I O/\glg[uby t 1‘écylatmg
dr opW| se= addl t| on of p brono benzoyl | ori de| (0. 044 @agent
2—rpt Fhe oh—whs—Sst+1-ee—at

B T o MR R g et g s oot « npieihod | 4-chloro-

di sappeqn@thgB4-oko-4f5kithydh-isTiherz61eEscd-i ONMITRL Uy H was benzoyl

evapor aft to.qdrg BSS and resuspended|{in 3m | MeOH andgd .

puri i eq dByEq By mBspRy kg8 20- 99p6 H20/ QH3CN chloride

(0. 05% Tbézagidadi@bgen chlofigent rati on of 15 the desired

fractions-gave

i3 . E;ghAZWWQ'@I%DTW{L‘ RopagylB-5- di W3 o- | sMetipdizo| éfluoro-

[5, 4- d] R fy T Gk&lzt@ -tk ResomMkdlofs4- | vy | 1 4-methyl-

(4- br oi nobenzo )am no] propyl } - carbai pi ¢ acid

t ent - bu{ $lpyesider-6-yDTRepypr b e-4nas di ssol ved| i n 2M Hbenzoyl

in 1,4 diRudNcnandal HlHofgwas stjrred af r.t. fp :

I h. The regctl on m?(fdlﬁér;ge vvag evaporated to dryness, Ehloride

washed W th ether and dried in vacuo fo yield the

[S]

K2 3- Al NeCHBRo PP IS smmd a3 nkiiy | - o 5584, 518>

i hydr o- | swethhi-hz2od- é,p‘ihh%’dﬂﬂlsothlazolo[s 4- | (MHH dichloro-

d] pyri m <Rro br ono- benzai ni de[ hydr ogep

chi or | dag@é{]ll?“d%‘ééy ‘P%’iﬁ]/% aighlors 5 (M), | H NVR | benzoyl

( DMBO dSbeSﬂﬁMdEhy@&geﬁ:)chﬁnda 80 (br, 3H), 7.64 (d, ZH?_cmonde

7.36-7.28 (in, 5H), 7.13 (in, 2H), 5.80 (d,| 1H), 5.p

(bs, 1H), 4.95 (d, 1H), 3.38 (t, 2H), 2.77 (|s, 3H),

23l_c|)ﬂ7 (t Nﬁﬂ'ﬂﬂiale(n&ﬂﬁﬁ)%xjﬂﬁ dcid -aiﬂﬂ)o- - 335?6% hglfMIHiBOd 2-

1H),1.72 m. 2 e fal |l ow ng

conpoun{EORE} @‘Wéér@@@ylé%@&‘ﬁﬁhg &MHat hod 13: Woapthoyl-

2004/ 07 3315%8%3@@344 @%ﬁ%m—ﬁdﬂ-) chloride
propyl]-amide hydrogen chloride

13e Benzo[b]thiophene-2-carboxylic acid (3- 532 Method 1-
amino-propyl)-[1-(5-benzyl-3-methyl-4-oxo- | (MH") 1 benzothio
4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6- phene-2-
yl)-propyl]-amide hydrogen chloride carbonyl

chloride

13f N-Azetidin-3-ylmethyl-N-[1-(5-benzy 502 Method 4-methyl-
1-3-methyl-4-0x0-4,5-dihydro-isothi (MH" 1 benzoyl
azolo[5,4-d]pyrimidin-6-yl)-propyl] chloride
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Met hod # Conpound Nanme r/z SM Acyl ati ng
N- ( 3- Ami no- propyl )-N-[ 1- (5- benzyl
- 4- 0x0- 4, 5- di hydr o-i sot hi azol opPGI/4E2004/000304
d] pyri m di n-6-yl)-propyl]-4-chl oro-

W@ 2@hi0Te768 et hyl
(MHO 11 benzoyl
chl ori de
N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl

3-fl uoro- - 4- 0x0- 4, 5-di hydro-i sot hi azol o[ 5, 4-

benzam de hydrogen chl ori de

net hyl

(MHL) 11 4-nethyl -
d] pyriinidin-6-yl)-propyl]-3-fluoro-4- benzoyl
nmet hyl - benzam de hydrogen chitdri de chloride 13c

N- ( 3- Ani no-

(5-benzyl

net hyl - 4= Aomgth o %ﬁn@nwsl@hyﬁm%ﬁmchlpa% o[

age

13b

545 Met
5,4 (

nt 13a

-3- 510 Met hod

-3- 508 Met hod

od 2, 3-
F) 11

%n|OT
benhzoyl
Napht ha
propyl)
napt hoy
chlorld

N- [ql(Blﬁe 18Ry Y- dxoP f‘ay 1=

benzam de hydrogen c orlde
éﬁémzsqthlaM§J4r<ﬂp§am1dln( 3-anmin

SR e R G

,4-d]p
=3—ypnﬂm+b}enzmmdeda'dwgdt dgmtec hi

I L,II
orld
o@vﬂs‘%
5- (
yrimdi
oride 1
29

Me%%

Y hod 2

11
h-6-y1) -
3e

4-methyl-
benzoyl

chloride

R

benzot h
phene- 2
chl ori dg®

S G U AR L AT S

Meth$]-H-okld- Imydﬁl@drcs@bthiaa@ol o[ 5,

E RSB N

0
[460- (
Aty r
hl ori de
N-[1-(5-b
- di hydr

i

car bony
enzy 502
-1 sot hi

4-methyl-
benzoyl

chloride

Met hod 4etﬁﬁtﬂmiam&e18ydi@bﬂmhloﬂdeoxo 4,5
benzoyl—a

/ Mnh 11 zol nf 5, rﬂ a\VId m rh -H- \/I \ pr nn\ll 1

ChI or| de WO 2004/ 078758 PCT/ SE2004/ 000304
METHOD 14

242

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

To a solution of 5-Benzyl-6-[1-(3-dimethylamino-propylamino)-propyl]-3-methyl-5H-
isothiazolo[5,4-d]pyrimidin-4-one (method 11e) (0.104g, 0.26 mmol) in dichloromethane (10
mL) at r.t. was added a saturated solution of potassium carbonate (10ml) followed by the
dropwise addition of p-toluoyl chloride (34pL, 0.26 mmol). The resulting solution was stirred at
r.t. for 16h after which the LC/MS showed the disappearance of the SM. The reaction mixture
was evaporated to dryness and resuspended in 3ml MeOH and purified by Gilson HPLC using a
20-99% H0/CH;CN (0.05% TFA) gradient. Concentration of the desired fractions gave N-[1-(5-
Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-N-(3-
dimethylamino-propyl)-4-methyl-benzamide (65 mg, 48%). m/z 518 (MH"), 'H NMR (DMSO-
d6 300MHz, 96 °C) &: 7.44-7.00 (m, 9H), 5.82 (d, 1H), 5.51 (bs, 1H), 4.86 (d, 1H), 3.41 (t, 2H),
2.75 (s, 3H), 2.50 (s, 6H), 2.39 (bm, 2H), 2.12-2.05 (m, 1H), 1.93-1.90 (m, 1H), 1.75 (m, 1H),
1.50 (m, 1H), 0.66 (t, 3H).

The following compounds were synthesized according to Method 14:
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-4- met hyl - benzam de hydrogen chloride 13g
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo-4, 5-d 530 Met hod

W@ 2008078758

benzoyl

4- et hyl
benzoyl

[5 4-d]

6-yl)-propyl]-4-nmethyl-Npiperidin-
3-yl net hyl - benzam de hydrogen chl oride 13h
N-(2- Ami no-et hyl )-N-[ 1- (5-benzyl -3- 476 Met hod

- met hyl - 4- oxo- 4, 5-di hydr o-i sot hi azo

i hydr o-i sot hi azol o[ 5, 4-d] pyri m di n- PCIVsE2004/600304

chl ori de

(M)

o[ 5, 4-d] pyrim di n-6-yl)-propyl]-4-mchloride
et hyl - benzam de hydrogen chl ori de METHOD 14
N[ 1- ( 5- Benzyl - 3- et hyl - 4- oxd34, 5- di hydr o-i sot hi azol o

nyrim din-6:-yl)-propyl]-N (3-
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ori de , 0. m no
13%E¥£§F??P 8 at r.t. for 16h

n5G4- one
m&@%@ne
N po
f OpW Se

). The
after

Mediobod
(ED_ mL
assi um
additio
Fesultin

(Mhich t he

4-methyl-
benzoyl

N chloride
)

\1”4

14p MS s

m Xture
3ml MeO
H20/ CH3
desired
Benzyl -

RVRdsIBezAIzsaRRAaLaRCEsal the
_was evaporated to dryness an
Hhydrg-iprthipraledgApiioxgnidign  HPLC

:&ly() %r%%—ﬁ&ﬁz%ﬁf&@?%}- Conce

fractions gav
R4-methylbengawids- 4, 5- di hydro-i so

By Th
d resus
u@@ﬁg a
ntratio

t hi azol

EMGERE |
pefpded |

h of the

b[ 5, 4- d]

20-99%

PA-methyl-

—

benzoyl

chloride

Py

rmdim-6-yt)=propyt =315
Mé#ﬁ@%?glanino-propyl)-4-nethy|-benzanide (65 ng,
z (M#), 1H NWR (DVMSO- d6 300MHz, 96 C) 8:

gy il g bt ny Sy iy
py@ni3@in{6kylipropiyd];(4-netRylhe@oy)-amind}Prop¥l 8&xr1. 90 (m 1H),
1.75 (m 1H, 1.50 (m 111), 0.66 (t, 311). 20 The
foll ow ng conpounds were synthesized according to
TolBbhtech AfAN-[ MO-R&24-Dhfiy84f8kd-4 SERRMS-B0D3RElo[ 5,43]pyrimidin-6-y1)-

proveh A & IR PAE T2 it GotiBad 149) (0.42g, 0.85 mmol) in

anhydrous dichloromethane (57 mL), was added anhydrous diisopropylethylamine (295 ul, 1.70

48% .

mmol) followed by dropwise addition of methanesulphonyl chloride (71 pl, 0.935 mmol). The
reaction mixture was stirred at r.t. for 2h. The LC/MS of the RM showed the complete
disappearance of the starting material and complete conversion to the methanesulfonic acid 3-[[1-
(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isothiazolo [5,4-d] pyrimidin-6-y1)-propyl]-(4-methyl-
benzoyl)-amino]-propyl ester. The reaction mixture was evaporated to dryness and used further

crude.

METHOD 16

N-(3-Azetidin-1-yl-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide
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agent 1l4a N[ 1-(5-Benzyl -3-nethyl -4-o0xo-4,5- 504
Met hod 4- net hyl

wa@letwdrssss sot hi azol o[ 5, 4-d] pyrim di n-6-yl) - ( MTESE2D04/6)0304
benzoyl propyl]-N-(2-dinmethylam no-ethyl)-4- chloride
nmet hyl - benzam de 14b
N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo-4, 5-d 491 Met hod
4- et hyl - i hydro-isothiazolo[5,4-d]pyrimdin- (M) IIf
benzoyl 6-yl)-propyl]-N(3-hydroxy-propyl)- chloride
4- et hyl - benzam de METHOD 15 Met hanesul foni c aci d
3-[[1-(5-benzyl - 3- et hyl - 4- o%d-4, 5- di hydr o-i sot hi azol o

5 4-d] .5 o
TO%WI‘W% phmgbapesulonissgid eyl 3 Betybf ryo-4+ diejdrgisefyiazolo

(5, Bﬂdﬂ gﬁhﬁﬁm]_nzlz-lpﬁ%lyﬂI(h%btlﬂfl-benzoyl)—ammo] ﬁrop?floesfeg metlll%dzl o5 g(flssumed

from mc@ywpqcﬁp@,%ﬁi@ gjp)lér mmol) in DMF (25 mL) atr.t. was added an excess of

po% s‘ﬂﬁg L%B %;(O ?%ﬁj g,%’?’(fngﬁggwrl#r\g?(; ﬁ?ﬁg Mg)ﬁﬁrgsg Elgcﬁl}ggn of azetidine (19 pl,

0.28ingthd 1 (ThrredabiamemixGire why s,tinwdat 3&3@ dat 18h hijetrvaiich the LC/MS showed the

. dii 70 1
oL SRR et Bkt e PRRGAIT Bebren P g e T2
and res@p&@iied mfmh)MeH and plﬁ%tl ibg IGlM)n(HBL(é uMiAg a 30-99%:G8,040H;CN

O 5B OGP on Pt A A e s NCORRBABE propsD-

[l-ciab\aneylsa-mathyleﬁl-bhe4 selibaresothf2o61b[s,4ed]bgindidin $ yIi)-pmpyu 4-methyl-

thyl - 4- oxo-4. 5-di h dr0|soth ol o

bengm&ie %ly %,rq9%dp%2z %3%\31{% BOWER (PM QMI—Iz 063C) 5: 7.40-7.00
(mbenz 935 Id, aH) r5<5]5 (B, 2Ry 4. &S(Hem) 3. h@(ﬁ Qﬁ?tzl s@gb fﬂmti@'?@(s"\@ﬁ) 2.50

evapor at ed dryness and used furt
(b, YER S (i,éﬁ%%%i@?étzﬁdlzrﬂoiz(ﬂ(ﬂprléﬁyﬂ 96-1\!8? (m, 1H) 165 1.50 (m, 1H),
1.4b-1(FrREBAY, 63 (BHNYY! - 4- 0X0- 4, 5-di hydro-i sot hi azol o

[5,4- 20 d]pyrimdin-6-yl)-propyl]-4-nethyl - benzani de

WD 2004/ 078758 PCT/ SE2004/ 000304 -44 To a solution of
Thefallawingsampeymde warej sgnthesized according to Method 16:

3-[[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o

[5.4-d]

Muthmll#j Qefipyind Nampy| | - (4- met hyl - benizy! ) - AnEMIO] - pF AMine

estef-{fethed—t5)—{{pssured
16 N 1-(5-benzyl-3-nethyl-Z-0x0-4,5- 532 Method | Isopropyi-
dihydroisothiazolo-[5,4-d]pyrimidin-6- (MH" 15 amine

yDpropyl] -N-[3-(isopropylamino)propyl]-
4-methylbenzamide

16b N-[1-(5-benzyl-3-methyl-4-ox0-4,5- 530 Method | Cyclopropyl
dihydroisothiazolo-[5,4-d]pyrimidin-6- (MH") 15 -amine
yl)propyl] —N-[3-
(cyclopropylamino)propyl]-4-

methylbenzamide
16¢ N-[1-(5-benzyl-3-methyl-4-0x0-4,5- 504 Method | Methyl-
dihydroisothiazolo-[5,4-d]pyrimidin-6- (MH" 15 amine

yhpropyl] —4-methyl-N-[3-(methylamino)
propyl] benzamide
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from previous reaction) 0.080 g, 0.14 mnol) in DW
(25 nm.) at r.t. was added an excess of potassium
w@ 200borsase (0.097 g, 0.70innol) foll owed by thBCT/SE2004/000304
dropwi se addition of azetidine (19 1, 5 0.28 muol).
The reaction m xture was stirred at 38C for 16h after
whi ch the LG Ms showed the disappearance of the SM
The reaction m xture was evaporated to dryness on a
GeneVac HT12 and resuspended in 3nl MeCH and purified
by G lson HPLC using a 20-99% H20/ CH3CN (0. 05% HO )
gradi ent. Concentration of tAe-desired fractions gave
N (3-Azetidin-1-yl-propyl)-N o
16{ 5- be 1%’;I|1:(§*bﬁl€wh§/1me&wzﬁz9-xa: ~di hydr¥¥4i sot h| Meted[ FPyrrolidine
-d] pyri (g droRothiakel SR dyriftndBIe0Y | nzamge (5[
ng, 69% . nnlz 530 ... H NVR (DVHO- d6” 400 , 96| O
S 7. 40} Ywepyl{rfmethyl-N43-spyplidi=)- | 5. 55 (b, 1H),

4.85 (dl yibidpy Boltdy, 2H). 2,90 (b 2H), 2.8 (s.
3H) . 2 EOT (b, ot .2 40 (s, 3H), 2.135 (bm PH),

2.20-2.00 (m 1H), 1.96-1.80 (m 1H), 1.65-1.50 (in,
1H), 1.40-1.30 (in, 3H), 0.65 (t, 3H) , 15 The

foll owi ng conpounds were synthesized according to
Met hod 16: Met hod # Conpound Nane rz/z SM Am ne 16a

M.l%\fﬁ&f)(ﬁ' benzyl - 3- net hyl - 4- oxo- 4, 5- 532 Met hod
sopropyl - di hydroi sot hi azol o-[5, 4-d] pyri m di n-6-

K ). 15 I ne I %fgé onyl %; .
oo ol R S By e ik mromy P mefip SH-
isothidzblo{H4-agnaithidir-#@hély| - 4- 0x0- 4, 5- 530 Met hod

Cycl opropyl di hydroi sot hi azol o-[ 5, 4-d] pyri m di n- 6-

(MR) 15 -amine yl)propyl] N-[3 _
To @1@Mﬁﬁ@ﬁﬂf@pﬂhﬁﬁﬂ-61PJ)-QV-l@ﬂdeb—prépyldﬁﬁﬁJ)yﬁr(%ﬁﬁmzﬁﬂileﬂ@ldﬁ%thiazolo[5,4-
P N- 1- ( g benz‘ryg- 3- gft g)gl - 4-ox0- 4, 5- 504 'Met hod Met hyl

]Péf’fl%v’d?- 108 {RTRAOH L 095 sf) £ oD dr by dropAME Banlatvasedded

potildsiupt &Mn]lt%éi OB, yis-hinbi3 1508 By th@ldRipdk aREQRY bi 4-methyl benzyl

benzam de 2004/ Q078758 PCT/ SE2004/ 06)0304 -45
bromide (0.048 g, 0.26 mmol). The resulting solution was shaken at 40°C for 4h after which the
LC/MS showed the disappearance of the SM. The reaction mixture was evaporated to dryness
and resuspended in 3ml MeOH and purified by Gilson HPLC using a 20-99% H,0/CH;CN
(0.05% TFA) gradient. Concentration of the desired fractions gave 5-Benzyl-6-{1-[(3-hydroxy-
propyl)-(4-methyl-benzyl)-amino]-propyl} -3-methyl-5H-isothiazolo[ 5,4-d]pyrimidin-4-one (48
mg, 39%). m/z 477 (MH"), 'HNMR (DMS0-d6 500MHz, 96 °C) &: 8.20 (s, 1H), 7.40-6.85 (m,
9H), 5.80 (d, 1H), 5.20 (d, 1H), 3.80 (d, 1H), 3.70 (m, 1H), 3.62 (d, 1H), 3.50-3.30 (m, 2H), 2.90
(m, 1H), 2.75 (s, 3H), 2.33 (m, 2H), 2.25 (s, 3H), 2.20-2.16 (m, 1H), 1.90-1.80 (m, 1H), 1.50 (m,

OH), 0.65 (t, 3H).

METHOD 18

5-Butyrylamino-3-methyl-isoxazole-4-carboxylic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (2 g, 14.18 mmol) in 10 ml of

butyric anhydride was stirred at 150°C for 0.5~1h. The brown solution was diluted with hexane
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16d N-[1-(5-benzyl - 3-net hyl - 4- oxo-4, 5- 544 Met hod
Pyrrolidine dihydroisothiazolo-[5,4-d]pyrimdin-6-
W@ dy/ 01558/ ) propyl ] -4-nmet hyl - N-[ 3- (3- pyrrol i dPCIF/BE2004/000304
yl propyl) benzam de METHOD 17 5 5-Benzyl-6-{
1-[ (3- hydroxy-propyl)-(4-nmethyl-b
enzyl )-am no] - propyl }-3-net hyl -5H i sothiazolo [5, 4-d]
pyrimdi n-4-one To a sol ution of 5-Benzyl-6-[
1- ( 3- hydr oxy- propyl am no) - propyl ] - 3- et hyl - 5Hi sot hi az
ol o[ 5,4- 10 d] pyrim din-4-one (method 11 f) (0.098 g,
0.26 mmol) in anhydrous DNF'&@'HL) was added
ot assj um car bonate (0.10 78 mmol ) followed b
i %ﬁcﬁ%@géo H9a tﬁna%a‘alre ihmlﬁwsmyfmmﬁbedmxa@e was filtered
and Waddd@with hBxad6, dRBln vacdd) Thé 884AhidBED.6 8] Wil dB&lﬁ’éﬁ%s wh1te solid.
shaken at 40C for 4h after which the ~LC/ M5 showed the
di sappearance of the SM The reaction m xture was
MEMIOprated to dryness and resuspended in 3ml MeOH and
purified by G lson HPLC using a 20-99% H2Q' CH3CN 15
3-Nethys6prmy)-SHrisexagele [S.4clpydmidintd-ane of the desired
fracti ons gave 5-Benzyl-6-f 1-[(3-hydroxy-
propyl)g§4 met hyl - benzyl ) - am no] - propyl } - 3- net hyl - 5H- |
A syspenbian of DPBtyndathipy-Bimétell isoxazoteed-CaBoxyiig acid 88fde (mkethod 18) (2.6 g,

sph;_%}z_y'% Q%g) é‘ﬂ %ﬁﬂg&)ﬁ%g%%g %ecte%q rcrzx)iqgoxﬁ%)ve uaadl%:ﬁsn under the
telrgaeﬁ;@ré df 141)?@ ;forfﬂ()l'ﬂih (T rebiing D1Gdn (wehs cddidd Wﬁih ﬁ&c@bﬁﬁ) and the pH

Waé “Zlé%s%e’(ii) b 1~W1th %ﬁtéa e%-’[?lrﬁfhﬁ?%(xssheg 315250113 was %l;ﬁredl pbashed with

wafbr 51&341 B‘l(er Vg&u&h&)ﬁ AOG@ (ﬁérn(léhst Tklkitle Efﬁ:ﬁhﬁﬂoﬁg(l 749 g) was obtained as

| am no-3 | -1 soxazol e-4-carboxylic acid

whg?nsct]‘]él NW@QMH@ 0-d6): 0.91 (t, 3H), 1 7 1 (m, 2H), 2.44 (s, 3H), 2.64 (4,
zﬂﬁqgngﬂpiﬁ)nethyl-|soxazole 4- car boxylic aC|d am de (2

g, 14.18 mmol) in 10 mM of butyric anhydride was

stirred at 150C for 0.5-1h. The brown sol uti on was
MEiHoh eg Wi th hexane WD 2004/ 078758 PCT/ SE2004/ 000304

-46 (100 m) and cooled to roomtenperature. The solid
S-Benpddcaediyt-6-pranyl-HelsoxazalolSd-dasrimidingree  and washed

wi th hexane, dried in vacuo. The title amde (2.6 Q)

was obtai ned as white solid.
A suspension of 3-methyl-6-propyl-5SH-isoxazolo[5,4-d]pyrimidin-4-one (method 19) (1.698 g,

8.8 mmol), benzylbromide (1.5 g, 8.8 mmol), potassium carbonate (2.43 g, 17.6 mmol) in 10 ml
DMEF was stirred at room temperature overnight. The mixture was diluted with water, extracted
with ethyi acetate (50 ml X 3), the combined organic phases were dried over anhydrous sodium
sulfate, concentrated, purified by flash column chromatography (elute: hexane-ethyl acetate =
5:1). 1.69 g (68%) of the title compound was obtained as white solid."H NMR (400MHz, DMSO-
d6): 0.80 (t, 3H), 1.61 (m, 2H), 2.43 (s, 3H), 2.73 (t, 2H), 5.35 (s, 2H), 7.12-7.35 (m, 5H).

METHOD 21
5-Benzyl-6-(1-bromo-propyl)-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one

A solution of 5-benzyl-3-methyl-6-propyl-5SH-isoxazolo[5,4-d]pyrimidin-4-one (method 20)
(3.167 g, 11.2 mmol) and sodium acetate (4.59 g, 56 mmol, 5 eq) in glacial acetic acid (26 )
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METHCOD 19 5
3- Met hyl - 6- propyl - 5H i soxazol o[ 5, 4-d] pyri m di n-4-one A
WG emperssson of PCT/SE2004/000304
5- But yryl ai ni no- 3- net hyl -i soxazol e- 4-carboxylic acid
am de (nethod 18) (2.6 g, split into 20 vials) in 3.5
m of 2N NaCOH aqg was subjected to m crowave
irradi ati on under the tenperature of 140C for 20m n.
The resulting solution was cooled with an ice bath,
and the pH 10 was adjusted to_1-3 with concentrated
HC1. The crushed out solid wdé-filtered, washed with
water, dried over vacuum at 40C overni ght The title

Wab fFeatedl Withe prefqrmed hymge spibion ) Bk ignare n\ipml of glatinldoetic acid)
3
%4129%4(11%9%'\/’5'%%): @@ﬁﬁ@ \év}géjs’tg%% _Q%oo Eor 24 Fon byl fgzze%E%ruvme (8.64
ml 22 BmiBeh 2yeq) Fasekisd/lo-the pixopy. | Ths Hﬂxismmmhem stifredtatdP0°C for another

di .
24 B ey s B e EaERERAOR Bt by py epiapsin cobgp The
mu(t[ﬁ%tvh@ @x&&}ed(va-ltlﬁﬁ&hﬁene BloBid830ah) % 3)b§iéZ:MﬂnBﬁ1@dTblgﬁm& ﬂh?es were

gq? pot assi um carbonate (2.43 g,
wag drofhﬁ’(aterzed e Qussandwiltopepdim flfa thengrmeentigicd to give the

prod¥&WHi@has pliEedby<tiash %hx‘ﬁﬁﬁto@fa%lé} @ﬂlté"”h%{hn@@&%[ acetate). 2.5 g product
extracted with et hyl acet at e e conbi ned

wag Fugeinficd appadis solid H MR OBVER, HMde@ 796 AHIR. 18 (m, 1H), 2.35
(mSHJ[)f e (s, §ﬁ5‘%el'it({ @Hf% 25 H'rl'}fr%' 289 ﬁi‘/ 1. a5h £ (&H"%EI)

hromat ogr apghy " ( hexane- et dcetate

1 69 g (68% of the title corrpound was obt ai ned as

mﬂr}géﬁ §o| [ d 1H NVR (400MHz, DMSO- d6): 0.80 (t, 3H),
, 2.43 (s, 3H), 2.73 (t, 2H), 5.35 (s,

S-Myl-ﬁclmxtyl.aﬁﬁm(-mopsmp-m%ymm@lo [5488pwyynidia-d-bnbr o

no- propyl ) - 3-net hyl - 5H i soxazol o [5, 4-d]

pyrim di n-4-one A sol ution of
To & strprzsydn &- 5n®nhy;“6—(6 -hporo@piop B3 s aibnd 2561- m{n&,zéllo{ﬁlépgl]pmmlcﬁh- -one

ot R Bt Bl 90 B iontis G & 1 ekl sceomiil
(108ad) ies added térRButpi-y- (Mn%ﬁ&b@l?ﬁ%ﬁnﬂéﬁﬁ 55@?47/3 &QﬁkﬁpLI“ he mixture
wai gt g GEC oo g min g ot e b %}'gﬁ 5 it frftracted
w1tg %t 1 40eRte (3% %1) THe %mﬂb%&dj&gaﬁ’i‘@ﬁhﬁés' \{/Jrg@aﬁlted m%lﬁé)( 10 ml),

rs. Excess bfomne (8 eq
drl%ctm@dsqdolm siafate; mngwératetlfﬁeolrt?am tthfrtéle\nalsnetmqah wes rurigied by flash

chr&rQthgglfaBﬁy Mf‘eﬁu’ce. ethyl acetate-hexane = 1-4 ~ 1-1) to give 2.6 g (74%) of product

as white solid. "H NMR (400 MHz, DMSO-dy): 0.85 (t, 3H), 1.32 (i, 2H), 1.41 (s, 9H), 1.58 (m,
1H), 1.65 (m, 1H), 2.09 (m, 1H), 2.40 (m, 1H), 2.60 (s, 3H), 2.81 (m, 2H), 3.29 (m, 1H), 3.75 (m,
1H), 5.42 (d, 1H), 5.63 (d, 1H), 6.72 (br, 1H), 7.25-7.45 (m, 5H).

-‘

METHOD 23
N-[[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-d] pyrimidin-6-yl)-propyl]-(4-

methyl-benzoyl)-amino]-propyl)-carbamic acid tert-butyl ester
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24 hrs. Water was added to the reaction m xture,
foll owed by aqg. potassium carbonate. The 5 m xture was
wezionard7esl wi t h net hyl ene chloride (50 m x 3)PCT/BE2004/000304
conmbi ned organi ¢ phases were washed with water and
dried over anhydrous sodium sul fate, then concentrated
to give the product which was purified by flash
chromat ogr aphy (el ute: hexane-ethyl acetate). 2.5 ¢
product was furnished as a white solid. 1H NWR
(400MHz, DVsO-d6): 0.79 (t, 3H), 2.18 (m 1H), 2.35
(m 1H) 2.58 (s 3H), 5. 12-(48,- 1H), 5.25 (d, 1H),
d, 1H), 27-7.42 (m . 10 NMETHOD 22
A @@@ﬁ@i}ﬁ benzaltﬁﬁ hbytmmlmprpmdbmeﬂyl AEtiprezdels idstiraingiflio-4-one

(métﬁgff' 2? )ngSr 1{1%" dj)b g 61‘1#382 %Odgﬁlf}o%ylﬁngﬁﬁé lrrﬁgw}_é’sr agiggz(datg g -to ugyl L{:hlonde
(4 2P ringiah)- llowed byltEethplemningdo by, (.304gnyol). 7THE3nik mreods stirred at
i 0 .2, 8 o .
rooglgg: r@m ﬁl‘?c? Jfog 'ﬁn‘(: TB% c}}'ﬁgeﬂ V\Véél cg%xgg%mé’tgalé, wggﬂgéi lvnh Baturated aq. sodium
bicaghohatd ll'thy lorgainiCc Phaderwan dpedopiet Jodoar Hdfatet Blidrad, 314(50@,065&3’[23 The

n@\g?)g)wa gbref rﬁ fl\f%gh %)é%)@%ct?rgrh%t%grg%ly X(tscé\rleen? \%H? %cigl:ta% éexane) to furnish
N—E{XI(S-hmzylsiS-mmﬂtyhﬂrekbyrlS dibglr@isexqzsloks, 6ﬂ]plyhﬁmd1ﬂ'-be_/l)-propyl]—(4-methy1—

i ned.or hases e h wth br
bergoyofiiel gf b Fsprt BOR s bl S CE el Sy bl bt
1HQQ¢{RI(5ootMHzt1lobi>ce msoei6)Al0|7q:iot mp mlr(mf uepllby (sf bmh 427Qm 1H),
hr omat o Y ﬁ y cet ate-
192(2{1: 1H)12%)4 (ol %é7és 8 52(5?4%3% ﬂr@a&&) %%(num .01 (d, 1H),
| gk 1711 5TV (1 rlﬂYBQ (t, 3H), 1.32
5@%% ﬁ)Ll ng 419060&}_&3 ﬂﬁ%ﬁ(ﬂ%gﬁﬁ L 6s U 1np,
2 09 (n1 1FD 2.40 (in, 1FD 2.60 (s, 3H), 2.81 (m
METHoD3429 (m 1H), 3.75 (m 1H), 5.42 (d, 1H), 5.63
(d, 1H), 6.72 (br, 1H), 7.25-7.45 (m 5H). 25 METHOD
@@,Am.u[o-propyl)-N-[l (5-benzyl-3—methyl—4 0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-

6_)%1%?,&,'_{33?9%3&1%?%&@%%_& 4- 0x0- 4, 5- di hydr o-i soxazol o

pyri y1)-propyl]-(4-
net hyl - benzoyl ) - am no] - propyl ) - car bam ¢ aci d

terh- sQi{d&Xﬁ FI? t[ﬁr(S\ﬁQn%Qg%teZﬁ leogco qur{iﬁggrg QSA'O/XQZ%Q(?[Q ﬂ d]pyr%ndm—6-

A sol
yl)@rmdﬂz(ﬂ’rmﬁhs(l beimyy+am1m]mmppk)@p1§ohm4caacnhtmhty5¢s¢ar §oxthad?3) (0.223

i.n-4- one 135 0..297
e ) A iR s R ot i e o B et s
disahédoaft Btevac(lé; Gliﬂgr,es@ueZ% dified bt)40F-50°I00foeel elight fih &dr Ryduani Tee

(60 , 0.594 nmmol ). The m xture was stirred at
corresponding amine chloride salt was obtalned mlz 474 (MH' ) "HNMR (500 MHz, 100°C,

DMSO-dg): 0.68 (t, 3H), 1.52 (m, 1H), 1.72 (m, 1H), 1.92 (m, 1H), 2.10 (m, 1H), 2.39 (s, 3H),
2.51 (m, 2H), 2.57 (s, 3H), 3.41 (m, 2H), 4.85 (br, 1H), 5.50 (br, LH), 5.77 (d, 1H), 7.07 (br, 2H),
7.24-7.35 (m, TH), 7.73 (br, 3H).

The following compounds were synthesized according to Method 24:

Method # | Compound Name m/z SM Acylating

agent
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roomtenperature for lhr. Then diluted wth
di chl or onet hane, washed wth saturated aq. sodiumb5
wher@anisosat e. The organi c phase was dri ed overPGDSE2003/000304

sul f at e,

filtered, and concentr at ed.

The cr

ude oil

was purified by flash colum chromatography (sol vent:

ethyl a
1- (5-be

cet at e- hexane) to furnish
nzyl - 3- net hyl

N-T[
- 4- 0x0- 4, 5- di hydr o-i soxazol o[ 5, 4-d

] pyri mdin-6-yl)-propyl]-(4-nethyl-
benzoyl ) - am no] - propyl ) - car bam c acid tert-butyl ester
(130ny) as a V\,hite soI i d 1F| R (500 VHz, 1OOC
DVSO- d6 (t, (m_1H),, 1.35 (s
H¥y7 (m Nl@DAmIHQGTOPYb)é\T (ln’{5 E’ﬂq}yl %. 14 [(#8 1H) 1;/;2 ( § 4-fluoro-
3H), 2. 3@1{111433294521 dianagilyps 8 29) (211 5 01
& 1H) e § ﬂ% X 5543 (](J_\éﬁll) b6 (br benzoyl
1H), 7. Ldllpym%lu( myl)sm)pyl] = 24 chloride
N- (13- Am ggm%fag}@amé\g—n[cﬁroglge benzyl - 3- net hyl - 4} oxo- 4, 5¢d
Lhydro-1soxazol o  [574-d|lpyrimdin- 15
3yl ) - pf Uri%d}mmommpwm-blefﬁzmmﬂé A sol i on pMethod | 2,3-
NA! ([j]l;3§/ m?ﬁPlZX %4 @M%Lo-ﬁo&é&ofgé di (m_l sZkazol o gichloro-
yl ).- pr opglp}rispilinyeiyhypredytlrz B dichloasyi no] | pr opyl ) - car bam benzoyl
acid tef{-but ester thod 23) (0.223 mpl) in 3 .
m of 4 %ﬁnlz-@l%ehy% ﬁf{,‘% {s stirred fat room chloride
tenpera ure for 2hr The soI vent vvas 20 distilled off
s V-acub esi-dy dri ad at _g_v_gr n| ﬂ"\f
titder va@dé rﬁml?ﬂaf%’})ﬂ%?ﬁ@ﬁ&mé ani nel 4RI or i pdetbaqt | 3-fluoro-
was obt ainemsill 4 B5d- zs%ﬁf&d{dxélgbﬁazélb[SMNR (R@ﬁ{’gHZ 2300C, | 4.methyl-
DVBO- d6 (t,.3H), (m 1H),[ 1.72 (m 1H),
1.92 (ip d]P?szmndl@-I@-P(Qﬂyl]f'rﬂmﬂz“s9 (s,| 3H), .51 (i n|benzoyl
2H), 2. S&e&ﬁrbeafbmldé’:}a;hlo%ﬁbhlgwe 4.83 (br, 1H), 5.50f chioride
(br, 1H 07 (br, 2H)|, 7.24-7.35 (n
7H), 7.3 (br, 3H). 25 The foI | owi ng conpounds wer e

Thes 3 32471\ HG aTTp
R i %AAQA%@Q%ZSN °2004/ %%758 gemg o
PCT/ SE2pogthpabaaud, Sdﬂwgro 1201:@2010[5 4- methoxy-
N-(3- A} @ 5- 478 Met hod
4-f| uorp Bﬁﬁﬁwéir)%&%}jh ngﬁﬁ%ro I goxazol o[ 5, 4- benzoyl
( M) 23bdumdcyhydrmgepyhllonﬂ&jl n-6-yl)-gdropyl]-{4-fl uor of chloride
chloride

METHOD 25

N-(4-Cyano-3-methyl-isothiazol-5-yl)-3-methyl-butyramide

To a solution of 5-amino-3-methyl-isothiazole-4-carbonitrile (method 4) (6.38 g, 45.9 mmol) in
pyridine (20 mL) at 0 °C, isovaleryl chloride (6.65 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 CHCls (200 mL), washed with water (200 mL), 2N HCI (225 mL), satd.
NaHCOs (200 mL), brine (200 mL) and dried over Na,SO,. Concentration of the CHCl; layer
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benzam de hydrogen chloride 24b

N- ( 3- Al ni no-propyl )-N[1-(5-benzyl-3- 529 Method 2, 3-
wWOoredohyis748 oxo- 4, 5- di hydr o-i soxazol o[ 5, 4- ( M) P@QBSE2004/000304

di chl oro- d] pyrimdin-6-yl)-propyl]-2,3-dichloro-

benzoyl benzam de hydrogen chloride chloride 24c

N- ( 3- Ami no- propyl )-N-[ 1- (5-benzyl -3- 492 Met hod

3-fluoro- nethyl-4-oxo-4, 5-di hydro-i soxazol o[ 5, 4-

(M#) 23 4-nethyl -

d] pyri mdin-6-yl)-propyl]-3-fluoro-4- benzoyl

nmet hyl - benzam de hydrogen chl SBri de chloride 24d

nQ- pr P [)-N-[1-(5-benzyl -3- 490 Method 4
DrHAeA e, DEOG MR ICh N RIS e s (AhapdBeced of o isolat
N- m&hl&mzyneﬂgalmmhdzm-ﬁw 3Omdthy- Hﬁﬁ;@&ﬁi lab 1 W@’&X an off-white

benzoyl benzam de drogen chl’ori de ch
cryp@lline solid. 1H NMR (300 MHz CDCl5) 6 1.04 (d, 6H), 2.18-2.32 (m, 1H), 2.46 (d, 2H),

2. E.ﬁm t hyl -i sot hi azol - 5-yl) - 3- et hyl - but yr ami
53%% 0 a solution of

5-am no- 3-net hyl -1 sot hi azol e-4-carbonitrile (nmethod 4)

, 45.9 mmol) in pyridine (20 nL) at 0 C
Miu('l?%@éﬁgrw chloride (6.65 g, 55 nmol) was added

3-Methplab-semefidyl-butyt yleminoddtidaiobed-odrbokgicadidli 4miae t he
reaction m xture was allowed to warn to r.t. and
stirred overnight. The TLC and the MS showed the

To aempheﬁ ﬁM{@a)?gearmlﬁ:ﬁ-mﬁhliﬂbgs-lﬁ)t&H mbthglt-l?qmyclgﬁllcgl%l(mgﬂggd 25)(8 g,
he reaction i l'u W
St N Gpl58) e 206 dieavireA9d ok gf bydrogen
perSﬁHQ at .t NaIER doRBR1i5h bf the Edd’%lﬂtﬁ@game}l 1ﬁ9ﬁréj®éses%r9cy &'60 °C

Na2SO4. Concentration of the CHC13 | ayer
oveppghy/afirTich the FLEsbovert he omnpicte ds@pmar@mecré@M e reaction mixture

PP B A B S v

drigd (Na:S3raprst @neepiraipd to obiaim3-metiyl-5=(§ineti3-etyhydmiboltiyothiprole-4-

ek ol (FL L 2208y PRl Bl ot LT i @34RE oy o .0

(d, §H)), 2.22. (4G 1K 2.42 k), 2H),2. @B(s( H), 358 (bs 2187 1 (.05 (bs, L)

METHOD 27
6-Isobutyl-3-methyl-SH-isothiazolo[5,4-d]pyrimidin-4-one

3-Methyl-5-(3-methyl-butyrylamino)-isothiazole-4-carboxylic acid amide (method 26) (6 g, 25
mmol) was suspended in 150 mL of 30% NH; and then was heated to 140 °C for 5h in a pressure
reactor. The mixture was cooled and neutralized to pH 7. The reaction mixture was extracted
with BtOAc (3 x 100 mL) and the combined organic layers were washed with water (100 mL),
brine (100 mL) and concentrated to get the product which was further purified by column (silica
gel) chromatography using 30% EtOAc in hexanes as eluent. Concentration of the pure product
fractions provided 6-isobutyl-3-methyl-5SH-isothiazolo[5,4-d]pyrimidin-4-one (2.2 g, 38%) as an
off-white powder. IH NMR (300 MHz, CDCl3) § 1.05 (d, 6H), 2.32 (m, 1H), 2.69 (d, 2H), 2.82
(s, 3H).
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5 METHOD 26
3- Met hyl - 5- (3-net hyl - but yryl am no) -i sot hi azol e-4-car bo
WO 004078168 d am de To a sol ution of PCT/SE2004/000304
N- (4- cyan- 3- net hyl -i sot hi azol - 5-yl ) - 3- net hyl - but yr ai ni
de (nmethod 25) (8 g, 10 35.8 mml) in 30% aqueous
NHAOH (200 nL), was added dropwi se 100 i nL of hydrogen
peroxide at r.t. After the conpletion of the addition
the reaction m xture was stirred at 60 C overnight
after which the TLC showed the conpl ete di sappear ance
of SM The reaction mxture-3has concentrated to 40 nL
and extracted with chloroform (3 x 100 niL). The
organi c layer was dried (Na2SO4) and concentrated to

MBIH@D28
3- net hyl - - et E_%I - but yryl am no) -i sot hi azol e-4 15

%%'Fb‘o@(yp'i"&yla%mﬂa/ Hewf(thlazolgls,ﬂhzgvnaydra 4-pugnt yel | ow
SO|Id 1H NWR (300 MHz, CDC13) S 1.03 (d, 6H), 2.24
(m 2.43 (d, 2H), 2.69 (s, 3H), 5.98 (bs, 2H),
To ffOl‘FﬂFOl{ 9%6-1s9_b1.9ty 3mgqthm}@;soth1azolo[5 4- d]pyrnn1d1n—4 -one (method 27Yy(131 g,

5.88ahbH! lil‘iji(yllnL%f Hﬁltyﬁ%{ls BME wRhaz s g E 101 811]) of anhydrous K,COs3

yri mdi n-4-on
follgwep bl penzsl l(rgmtfbt(hw g0 pmplanid th@)mlxlsloi Wisatiob@at4o@a tddperature

o T SR8 Vil e T

rea@.W@l 1@xfuge watpouredantp iesoid waterrand ekiacted With B0 (33€100as8L). The

coxﬁﬁgécﬁeq%ﬁagyve%%asﬁetd d, L gr (F(g) QL&& ﬁ@%ﬁ“ ho r],?gi(ﬁatlzl&)e) and

extrac
corpenthiteie ThoTig@ mdthe aﬁmmv&dvmﬂhe@nw sfwdptodicts mfkylated as

[ ncentrated to ge
well bl T R R p BB o H PGBy Pad baep i (sia g,
11@@| chropiutapmahe gmﬁg) hys m:smgmaﬁ%]ﬁt GiBerizil- L B¥RRAS f&%thyl 5H-
1so§1 & Ls g.‘]once ) t| on h(? 5joull_'l product _fract !
J3goto e4d pyriumi 1n -one was 1solate as white crystalhne solid (1.3 g, OA>) mfz 314
(Mﬁ*)l snml('so’@ MEL fmbc@)%o §43(dh5ﬁ)2 legizﬁﬁnﬂhﬁ}{,lfzméj(%{do £,

% @_1 as an “white powder
3H}V/I5|z3 (& 1067 8 @ SH, 2.32 (in, 1H), 2.69 (d,

2H), 2. 82 (s, 3H). 30 V\D 2004/ 078758
PCT/ SE2004/ 000304 -51- NMETHOD 28

Thesfoayyiag (compeuadhiierp [syrBhesizethgdcoriing te Mdthad28t 0 [ 5, 4- d]
pyri m di n-4-one

Method # | Compound Name - m/z Alkylating
agent
28a 5-(4-Fluoro-benzyl)-6-isobutyl-3-methyl-5H- | 332 4-fluorobenzyl
isothiazolo[5,4-d]pyrimidin-4-one (MH") | bromide
METHOD 29

5-Benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-SH-isothiazolo[5,4-d]pyrimidin-4-one

To a solution of 5-benzyl-6-isobutyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (method
28) (1.3 g, 4.2 mmol) and sodium acetate (2 g) in acetic acid (10 mL) at 100 °C, a solution of the
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5 To a solution of
6-1 sobutyl - 3-net hyl - 5H-1 sot hi azol o[ 5, 4-d] pyrim di n-4-0
woeoogret7bod 27) (1.31 g, 5.8 minol) in 20 nL PET/SE2004/000304
anhydrous DMF was added 1.38 g (10 mmol ) of anhydrous
K2C03 followed by benzyl bromde (1.18 g, 6.9 nmol)
and the m xture was stirred at roomtenperature
overni ght. The TLC of the reaction m xture showed the
conpl ete di sappearance of the SM The reaction
m xture was poured into ice-cold water and extracted
with Et QAc (3X100 nl). The 182 conbi ned extracts were
wash %}WI gh wat er (100 niL brine (100 nmL), dried
br"ﬂ%%&@ )% B dnmel) naseicagtddd0 mip avaspaded deppwiss oyet agorod of 20
mlﬁﬁ&\/\ﬂi’e felioR hEBBRGR:s Qfirrd MR Rk Fé%@ltaﬁlré\ko?bﬁwuﬂﬁdco%d and the TLC
as O-al kyl ated products ina ratio of 7:

(ehb‘inbb%ﬁgo%méwz@@ﬁ@)raa@w fhpwed thgAmplsie| diseppegesnce of 1eSg)and only

thePRERBBIT RN AR nﬂﬁt'ufégva]s%gﬁl%& %10\3 Ryahte ¥R 8 racted with EtOAC (3X 60
Benzyl - 6-1 sobut yl

ml)) §’@fi thp azeanis l&en- o mmmeduand Wadﬁ?é with% sndivent thibsuiate solution (60

mL?\mzatt& (%Wﬁ%h%@%é%%%%ﬁmﬁ%@% %&n %b‘ 1o the organic layer

progxdg@S Deezyl-61(] -bideho-2-mebWl-prdpylFBhmetiRy S -issthiaz@blp,4-HpBBnidin-4-one

T 0
o 50w i b B oMo nl R BB Bt s 054
3H)$drmcadu$<ﬂ)1\h@2 ez, WKy BRa(s, 51g), 4ﬂQth1H)ZB§O (d 1H),622 (d, 1H), 7.12-
742(1}(‘4 | uor o- benzyl ) - 6-i sobut yl - 3- et hyl -
1UGr obenzyl isothiazolo[5,4-d]pyrim d| n 4 one ( MHt)
brom de 20 METHOD 29 5-B
no- 2- net hyl - prop | -5H i sot hi az
Th%{]ﬁg‘f'@gﬁ&ﬁ‘]’o f VRRed %lzﬁﬁéccoﬁ‘g“gﬁél\ée%‘@l i on of
5-benzyl - 6-i sobutyl - 3- met hyl - 5Hi sot hi azol o[ 5, 4-d] pyri
midin-4-one (nethod 28) (1 3 g 4 2 npool) and _sodi um

Methodife @@ngt)unqum@tu ¢ acid (10 ni) at 1oo C a |mz

A el Ta B2 egSERIoRPS TP e e R, T
added drl@cgthmaéO[é\é‘reﬂpsampémMedleof 20 mnut es. The (MH*)

ad that + fa'aa
S—Stt+Hr+ea—at—tnat L\,..PC:"’*""D flo

30 mn and cool ed and the TLC (eluent 10% Et OAc |n
) and MsS showed the conpl ete di sappearance of
€ and only the product. The reaction m xture was

6-(PARIIL-inBIh1-prop Dt Iz A B meshiyl-SHLi& s h ik S16]5 AL dPerifRiint 46 he

To a solution of 5-benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-5H-isothiazolo[5,4-
d]pyrimidin-4-one (method 29) (0.6 g, 1.52 mmol) in anhydrous DMF (20 mL), sodium azide
(0.65 g, 10 mmol) was added and the mixture was stirred at room temperature for 1 hour. The
TLC of the RM showed the complete disappearance of the starting bromide. The reaction mixture
was poured into ice water (300 mL) and extracted with EtOAc (3 X 100 mL). The organic layer
was washed with water (100 mL), brine (100 mL) and dried (Na,SQO4). Concentration of the
organic layer provided the product which was purified by column (silica gel) chromatography
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 melting solid. m/z 355
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20

5 nmL) and the organic |ayers were conbi ned and washed
Wth 2% sodi umthiosul fate solution (60 nL), water

W@ 1@3/0md75§ brine (100 nL) and dried over Na2SCECT/SE2004/000304
Concentration of the organic |ayer provided
5- benzyl - 6- ( 1- br oi no- 2- net hyl - propyl ) - 3- et hyl - 5H-i sot
hi azol o[ 5, 4-d] pyrim din-4-one (1.61 g, 99% as white
crystalline solid. mMz 394 (M3), 1H NWR (300 MHz,
CDC13) S 0.54 (d, 3H), 1.11 (d, 3H), 2.62-2.76 (m
1H), 2.83 (s, 3H), 4.42 (d, 1H), 4.80 (d, 1H), 6.22
(d, 1H), 7.12- 10 7.42 (m 5M- The fol | owi ng

ounds were synt hesi zed accordi ng to Method 29:
ONEL R AME GRS 57 (. 38D 4. 07002504 1, 290,

1 I b )-3-nmeth
G mﬁ?ﬁ’?é‘%@?@t T G n A one (15

I\/ETHOD 30 .
e g SO 5

5- benzyl 6- (1- br ono- 2- et hyI propyl)-3-nethyl -5Hisoth

prA—20—t-py-A-e-A—4—ere—{Het-hod—20)—(0—6—g;

M’gg"# wgf’inpf’““%ﬁﬁ%r ous DVF (20 nl), sodium azi de| ™%
80a 65 g 6-1DABTBL) m¥@SI- ﬁ%ﬂS—?‘ﬂﬂquB—%eﬁEyﬁt%ﬁ@thW%- 373
stirred|at roomte erature for hour TLC of
the RM slighegolelie-dpmimsins P%appear ance of the (MH")
Starting brom de. The reaction mxXture was poured
into ice water (300 nL) and extracted with EtQAc (3 X
100 nlL). The organic layer was washed with water (100
MiHERephBii ne (100 nL) and dried (Na2SO4). Concentration

of the 25 organic |ayer provided the product which was
6-(brAminp-2cmethylepropyh)-SchentylSamgthly)- S Hisoohinz oS Apd] pyrimiiing-one

30% Et QAc in hexanes as eluent to isolate

6- (1- azi do- 2- et hyl - propyl ) - 5- benzyl -
Toiarseluhgrt o5 li-azator]-azthlybpropyl)- Gprxyzyl-m'nmbitlm4Hei§kﬁhié£bl<5{@,@-<gpyrimidin-

ALt @S0a0. gD bty i et eBitsow by w

and) {5 7refudtingBixturd vRi# sticted 3H).1. i2.abQetRosphererof Hylamk) the 3r&8ess of the

S.. 3 3. 7 1 .05 (d, 1H),.5.78 (d, 1H,
w4 it by o 78 B 1BaprinroBt o g watehial he reacton
migyet Was firadd akoogidicelge taad Meishat] wa@: EtOAc. Concentration of the filtrate
provided 6-(1-amino-2-methyl-propyl)-5-benzyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one

as a thick oil. The product was used as such in the next reaction with out further purification. m/z

349 (MH")

The following compounds were synthesized according to Method 31:

Method # | Compound Name m/z

31a 6-(1-Amino-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- | 367
isothiazolo[5,4-d]pyrimidin-4-one (MH"
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Met hod # Conpound Nane nfz 30a

6- (1- Azi do- 2- net hyl - propyl ) - 5- (4-fl uor o- benzyl )-3-neth
W@ Re03MeF873%3 i sot hi azol o[ 5, 4-d] pyri mi di n- 4- onePCV5#2004/000304

METHCD 31

6- (1- Am no- 2- net hyl - propyl ) - 5- benzyl - 3- net hyl - 5H-i sot h

iazolo [5,4-d] pyrimdin-4-one 10 To a solution of

6- (1- azi do- 2- et hyl - propyl ) - 5- benzyl - 3-met hyl - SH-i soth

i azol o[ 5, 4-d] pyri m di n- 4-one (nethod 30) (0.5 g, 1.41

nmol ) in nethanol (20 nL) was added 5% Pd/ C (20% by

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

an atnosphere of H2 and the progress of the reaction

was nonitored by Ms. After the disappearance of the
MBt@obiag material the reaction 15 m xture was filtered

t hrough celite and washed with Et OAc. Concentration of
{34 h6- $¢qzyl,—?a-p@th)@14d\xpdleijdihydro-isothiazolo[5 4-d]pyrimidin-6-yl)-2-methyl-

prﬁ;ﬁ:&mﬂ%ﬂ%pgﬁ} @;Mlc 9&83 WebuR RgRZY! - 3- et hyl - SH-i sot h

azol o one” as a thick oil. The
product was used as such in the next reaction with out

U i 34 H e follow ng
T AL DAL i B M )0 15
d]plvEmintigt4 #6n€ :(mqjmm’,tlh ) Maalrehlndomet}ﬁﬂ@(w fn?L) 4 A moleculalr sieves (5 g)hwas
- (1- Am. no-.2- met uor o- hen 3- net

s S B b BB de g vhedred & G 1 i oon mixtore
wa&ived Q767 5B 3 BGhE o364 0030 deactiithwasMiobiiofed 3 MS-After the
cm{uélét% %ﬁ%%g%c;ﬁ oé r{% @}(flg;}g? angr)f%élﬁﬁtg yglc Q%gurn? otl‘ afc’cgttw ellc?c% \?vlasoadded to the
reaa[dhﬁylﬂcﬂfﬁdrb@]socﬁﬁlﬁQﬁdc}etoﬁﬂfd@&fyﬁﬁd@(q|2daq§ gt th® Mt ongSik8e Was stirred

| ution
atrg. C(meéﬁ%l 02%9911?9 ctipgh el eadiond M) thezeprtion iz 8 wasdiltered and
thelr@Zdvk Qla®wished vtk rdic'l’ﬂo%rﬁetﬂa‘n@ RRd heglihadwayashdd w1t%wa8er (100 mL),
g

di chl or omet hane A nol ecul ar si eves
bring{d00 mbyay 096@6%@@ t"rﬁf’t thsp&@sctm%was-ueg} a5anshcfopthe dext reaction.
miAReinvpe yl ester (1.2 e(r) and the reaction mxture
was stirred at r.t. for 3 h and the progress of the
reaction was nonitored by Ms. After the

The following compounds were synthesized according to Method 32:

Method # | Compound Name m/z

32a (3-{1-[5-(4-Fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro- 504
isothiazolo[ 5,4-d]pyrimidin-6-y1]-2-methyl-propylamino} - (MH")
propyl)-carbamic acid tert-butyl ester

METHOD 33
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-2-methyl-propyl}-4-methyl-benzamide

To a solution of the {3-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-
y1)-2-methyl-propylamino] -propyl}-carbamic acid tert-butyl ester (method 31) in pyridine (10
mlL) at r.t., a solution of the p-toluoyl chloride (0.616 g, 4 mmol) in dichloromethane (10 mL)
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10 conpl et e di sappearance of the starting am ne, a
catal ytic anount of acetic acid was added to the

w0 e@enisoms f ol | owed by sodi um tri acet oxybor ohy dPCTEE 004/@0304
eq) and the reaction mxture was stirred at r.t.
overnight. After the conpletion of the reaction (M),
the reaction mxture was filtered and the residue was
washed with dichl oronethane and the filtrate was
washed with water (100 nL), brine (100 niL) and
concentrated to get the product which was used as such
for the next reaction. 15 mf?2-486 (MH) The fol | ow ng

conpounds were synt hesi zed according to Method 32:
w%m@%wrw@ thedesai{ipg salytign, was3sigred atrft. for 2 days. after which the TLC
hdhwddnd disdphéiRare lo¥ 13 B tTRY kealti P Rftwe sl itk
) i sot hi aigko[ 5, Zgﬁ?@ffm dsiﬁ{ﬁ-’[%;x[r?a]ét}Z- rretgbﬁ%wggpﬁr%g{?lq%trﬁ %ZCIZ
(100-m{)M#shedowitipwhipr @2 behink), deibel( 1108 mT-) lhtd fliedadhe30A0Concentration

THOD, 33 . . . -
of %Ec’é&amﬁwaz poBis e erpdpct whighay puridieddy rolhon (dhies-sD)s-
chﬂohﬁdfg_ﬁhphﬁﬁdiﬂg FZ3Y90 ELPA @ in hexanes as eluent. Yield = 0.276 g of amide. The
] pyrimdin-6-yl)-2-neth I‘-E)ro(f_)yl ] -4-nethyl -b ‘enzam de
ac%e%prg@qlca yvpg)ﬁss&;vefl He4M HCl in 1,4-dioxane and the mixture was stirred at r.t. for

20 {:8n hed thSThE @Med%h&&ingﬂéte fis8ppBarfnce o8 R ¥ AR R S RL A 318 ction

I5,4-d]pyrimdin-6- 2

mixipme. voas gRagyiratest is gy otary svaporgeod) the residésamdsdriticitel with ether. The
- ! bl (.

pbfbebyth it SRR ARy 4 PAE ARl Bl Bluiga o

aminecrPILNd i €hbeh ok 4030455t G yAD-BODH- BB pyrimidin-6-y1)-2-

_ . i JAhe .
TR0 0 A L A B39 i o
mpai 3% 406 wh S0h@MHDCH NMRUBMSB O el6d0ssbess a)Ge0.a5 (4B, 0.90 (d,

f i O ' iluted wit
s 3B i TEb R i 4 el el 08 ol e o8
3HY, BOa (), 3006 (dy IEDJS.6NaR BD4)5.90Ca 1B 2@Y 40 (in, 9H), T he (bs, 3H).

organi c | ayer provided the product which was purified

by colum (silica gel) 5 chromatography using 20-30%
ThEfDSRing RoMpXAAS FeRSyathekeRl acclt@hdhoM&nadA3: g of ami de.

The acyl ated product was dissolved in 4M HC in

1, 4-di oxane and the m xture was stirred at r.t. for

RRa0dY% POGmpOEdHmeNOWed [he CONpIere af sappear ancer
of the Ktarting material. The reaction mxture was

#oncent | Mt(@dwuhino-aroppt)-Of-y1-Evépbroat-benzgird-rhétieylHiesiod U522

va 111} 5 oSG ISR P Bl e
vacuo t [oA-yiethlydbddzgiBide

METHOD 34
3-Methyl-5-(3-methyl-butyryl)-isoxazole-4-carboxylic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (10 g, 70 mmol) in 25
ml of isovaleric anhydride was stirred at 110-145°C for 1h. The brown solution was diluted with

hexane (500 ml) and cooled down. The precipitated gum was separated from the mixture and
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10 am no-propyl)-N-[

1- (5-benzyl - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4
WO ajopyrs7as di n- 6-yl ) - 2- PCT/SE2004/000304
nmet hyl - propyl ] - 4- met hyl - benzam de as the hydrochl ori de
salt (196 ng, 99% . Wiite powder, np. 139-140 C nlz

504 (M#), 'H NWR (DVMBSO-d6 300MHz, 96 C) S: 0.45 (d,
3H), 0.90 (d, 3H), 1.12-1.30 (m 1H), 1.46-1.63 (m
1H), 2.25 (t, 2H), 2.36 (s, 3H) 2.64-2.7 (m 1H),
2.68 (s, 3H), 3.34 (t, 2H), 06 (d, 1H), 5.59 (d,
1H), 5. 90 (d, 1H), 7.20-7. 405§m 9H), 7.71 (bs, 3H).
15 Th foll ow ng conmpounds were synthesi zed accordi ng

washpdyputhisgangadriagan wesgos3-Mehybintdrmeihvkbutyiy))-iggazole-4-carboxylic acid

ot vRrs bR 2PE QW gum Further used
ar N s[ s faI ugr o ber11nzy| | _erSuSr?eW1t§/10ut£;ur1ﬁcatlo%512method 35.

4, 5-di hydr o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl ] - 2- net hyl
MEBOBYs) - (MH)  4-nethyl -benzam de 20 METHOD 34

3- Met hyl - 5- ( 3- net hyl - butyryl ) -i soxazol e- 4- car boxylic
6-Ia@hlt!yla3ﬁn@thy)\ -SH-jspxazeloffi,4-d]pyrimidin-4-one

5- am no- 3- net hyl -i soxazol e- 4-carboxylic acid am de (10

g, 70 mol) in 25 m of isovaleric anhydride was

st i Arsegpentior] dfiB-1heth - F-Grmbthyl-bhiyeyl-isonsyokol-carbexylivvagd amide

' d l d
ATl TR R B i
at RIDOA f& 2BiHaB mﬂdsﬁﬁﬁg)ﬁﬂdt%%@éoolecﬁ@tﬂ\&ﬁb@ﬂatw anB HREOFPRSS adjusted
In va
to Fﬁ\)ﬁ ‘gﬂnc%’tf@?g R e splid yyps diljereds rashed péth aagesrdsisd gy ot vacuum at
40T hvEmigdl] AR oMAS- ﬁ&%ﬁ&ﬁgﬁ-lﬁaé‘ow[g |4L£%EHM%F4JB&3§ 2) Ha8€6btained as

Wit hout purification in neth
a white sQJish) $ 370 yipldyiet Fya steps.
m/z: 2 zq| f ' S

20 R gm R T R S P U W e o 3. 232

(déI:II)cl2 Ai@dH).(met hod 34) (split into 40 vial s) in 3 5

m of 2N NaOH ag was subjected to m crowave

irradiation at 140C for 20m n. The resulting sol ution
MEWE¥0R 86l ed with an ice bath, and the pH was adj usted

lgegf)glg;r'lé cP q‘%f E‘ ﬁ'% %?ﬂ{sof‘t o[g_%lfqpé’g‘%ﬁeér %’/’gec \lﬁ?n at 40C
overni ght. 6-1sobutyl -3-met hyl
as MORRRRE QriduoLBY My 2 Re B Bhuin S ond (heoa 39

&) g, 24 4 mmol), benzylbromide (4.17 g, 24.4 mmol), potassium carbonate (6.7 g, 48.8 mmol) in
20 ml DMF was stirred at room temperature for 2 days. The mixture was diluted with water,
extracted with ethyl acetate (100 ml x 3), the combined organic phases were dried over
anhydrous sodium sulfate, concentrated, purified by flash column chromatography (elute:
hexane-ethyl acetate = 7:1). 5-benzyl-6-isobutyl-3-methyl -5H-isoxazolo[5,4-d]pyrimidin-4-one
was obtained as white solid (3 g, 10.1 mmol) (41%).
m/z: 298 (MH"), "H NMR (400MHz, DMSO-d6): 0.90 (d, 6H), 2.30 (m, 1H), 2.55 (s, 3H), 2.75
(d, 2H), 5.42 (s, 2H), 7.22-7.43 (m, SH).



rn/z: 208 (M), 'H NVR (400MHz, DMSO-d6): 0.76 (d,
6H), 1.95 (m 1H), 2.25 (s, 3H), 2.32 (d, 2H), 12.55
W@ 2004079758 15 METHOD 36 5- Benzyl - 6-i sobut yl - 3- ne€TIgE2004/000304
-5H i soxazol o[ 5, 4-d] pyri m di n-4-one A suspensi on of
6-i sobut yl - 3- net hyl
-5H i soxazol o[ 5, 4-d] pyri m di n-4-one (nethod 35) 20 (5
g, 24.4 innol), benzylbronmde (4.17 g, 24.4 mol),
pot assi um carbonate (6.7 g, 48.8 nmmol) in 20 m DWW
was stirred at roomtenperature for 2 days. The
mxture was diluted with watef; extracted with et hyl
tate 100 nj x 3), the conbi ned ort%anl c phases were
They ?‘1 19y g ramPows wath%%%ﬁd&ﬁ‘i%‘ﬂpg oMethedfent r at ed,
purified by flash col unm chromatography (el ute:
-pthyl acetate = 7:17)

Melﬁmﬁz%/ CGmPQObUNymeS nmet hyI mfz

E N S e i

O

D & M-SH-lﬁ()xgzo L'?I\/H; 3:1%0
'H NVR [ dipgiiictin-DBO> d6) : 0.90 (d, 6H), 2.30 (in, "iMH)

2. 0o (S, ‘-’"/! 2. u, 2H), 542 /o ’)l—l\ 722 7

(m 5H). 30 WO 2004/ 078758 PCT/ SE2004/ 000304 - 57 The
METHODBF ng con'pounds wer e synt hesi zed accord| ng to
tgod ﬁH Met ho rrBound Nane
>-bengy}-6pfly PBIOE?veWj-P@ ohmethyl-38, ﬂmXﬁmloléMlgmmcbwf@e
, 4- 316 d]pyrlmdln 4- one (M—I) METHOD 37 5
SBenzI- - br ono- 2- met hyl - propyl ) - 3- net hyl - 5H-i soxa
zol %F@uﬁo%‘]fpsy?qn?ﬁ’ltﬁ a%otnméﬁemethyls Uorarele)$,4-d]pyrimidin-4-one

(mSh&EIH ¥ ﬂ306mF S@M}ﬂol %n(ﬁr?(;dliﬁﬁll acetate (90 mg 1. 09 I1111111(:101,326 ect) e %1ac1a1

-5H i soxazo yrimd - ohe

acetiacig) (%ml)mmat%mt éareéqﬁnaé brtoatuee S(ogmlongo 7 ml d®nriweoih, 10 ml of
gla&al%c@cﬁ‘)acldz {ﬁgﬁﬁﬂ @lmmn? eIthe(fn e%ag%talgl%atr\iﬁé 156 %‘attor fldaﬁr Excess

a pr or ned bronine so I on romne

brof@ner(ll .5é finl,IDmeloyoraaladdeded ite naﬁﬂuda) everl.43burd for Bvortiids)at 110-120°C.
1 day. Excess

Wl St bt I TRy et hRioh s b ertialy A00%d s bincaripnate and
extRved With nheeiildhe CRIbridNQO il 93, tBS cobdifineliZffanic phases were washed with
water and dried over anhydrous sodium sulfate, then concentrated to give the product which was
purified by ISCO (elute: hexane-ethyl acetate). 100 mg (60%) of 5-benzyl-6-(1-bromo-2-methyl-
propyl)-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one was obtained as a yellow gum.

m/z: 377 (MH"), 'H NMR (400MHz, DMSO-d6): 0.55 (d, 3H), 1.02 (d, 3H), 2.48 (m, 4H), 4.75
(d, 1H), 5.60 (d, 1H), 5.70 (d, 1H), 7.16-7.30 (m, 5H).

The following compounds were synthesized according to Method 37:

Method # | Compound Name m/z
37a 6-(1-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- | 396
isoxazolo[5,4-d]pyrimidin-4-one (MH" )

METHOD 38



10

15

20

25

Water was added to the m xture to which was
subsequent|ly added potassi um carbonate and extracted
wowdon/omsssyl ene chloride (20 mM x 3), the conbP@ESE2004/000304

organi ¢ phases were washed with water and dried over
anhydrous sodi um sul fate, then concentrated to give

the product which was 15 purified by 1SCO (el ute:
hexane-et hyl acetate). 100 ng (60% of

5- benzyl - 6- (1- br ono- 2- net hyl -

propyl ) - 3- et hyl - 5FL|soxazoIog5 4-d] pyri m di n- 4-one

was obtained as a yel |l ow gum® niz 377 (NH+) 1H NWR
400MHz, DMSO-d6): 0.55 02 g , 2.48
6-(+AzidorRsmethy]- Psops(lHS-bmyl--%ms@F% y{-BiH-isompzo ﬂsmedlpunmm\ -4-one
7.16-7.30 (in, 5H). 20 The foll ow ng conpounds were

synt hesi zed accordlq? to Method 37: Method # Conpound
Nan@ stgpepsiongqz-benzyl-6-(1-bromo-2-methyl-propyl)-3-methyl-5H-isoxazolo[ 5,4~
d)frifntaiRQRR nAHBd 5\ : 3 i
]@In- SH 396-( Fsoxwz/)o o[@?’ﬁ%ﬁ %r&é%ﬁd&%ﬁﬁgmo%@%{( %gf‘&%?mmol) -
DMEQZ—!@J)V@S stiffd20 687D Tib VRETH SEPODAAOAD3Ae mixhiffe and then extracted

Wil g & DD e e e i e one? GASIGH with bring (10 ),
dribd &&:ﬂé’@dﬁmﬁ sdlﬂatebe&i&alt&tda&& Bbthin BLORY)- Q?an&ﬁ&lg)fbpy"l")'fs-b&& 3.

.mdin one (nethod 37
mﬁ%ha%ﬁ -léﬂ?fazcgeiga‘*m}mgﬁne@- Y. @l%wasomsée%mcq &?ez;amﬁhyl
ace(taﬁe nt()mg/\@S%%f & QKRS 0P Rbs S¥inddh. Water (5 nm) was
m xture and then extracted wth ethyl

iS58 S TR (HIOMH RSO aBY R (B .5 (b8 62 b oo, LED, 2.45
di
« RS, O P 2Lb i, B3 BiSmeoct
6- (1- azi do- 2- met hyl - propyl ) - 5- benzyl--3-

T RO S binb e ARt St Bor B o T 10 O B
p ( g (56%

of a colorless oil was obtalned 10 mz: 339 (N+D 1H

V “ V. OUTTY, o, Lo 95 (d, uu
%5}?“(# 6&%}’0“@%’““( s, 3H), 4.19 (d, 1H), 5.30 (d.™*
. pe(1- Amd&-ﬁl}metﬂyllﬁop@l)@(4(ﬂﬂor(5banzyfff391n§tﬁirﬂ-51w nN®57
conpounds wer e_s theslzed according to Method 38:
Met hod (SEBAYEIN R%ﬂ%“ﬂ%?EHCSSa (MH)
6- (I- Azi do- Z- net hyl - propyl ) -5-(4-TTuor o-benzyl)-3-mern

| -5H 357 isoxazol o[ 5, 4-d] pyri m di n-4-one (V)
METHOD 39

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

A mixture of 6-(1-azido-2-methyl-propyl)-5-benzyl--3-methyl-5H-isoxazolo[ 5,4-
d]pyrimidin-4-one (method 38) (40 mg, 1.118 mmol), triphenylphosphine (62 mg, 0.237 mmol)
and water (4 pul) in THF was stirred at 60°C for 5 hours. Excess amount of water (30 ) was
added to the mixture and stirred at 60°C for another 10 hours. The volatile solvent was distilled
out, the product was purified by ISCO (Ethyl acetate : hexane = 60%. 25 mg (68%) of 6-(1-
amino-2-methyl-propyl)-5-benzyl-3-methyl-5H-isoxazolo[ 5,4-d]pyrimidin-4-one was obtained as
colorless oil.

m/z: 313 (MH"), 'H NMR (400MHz, DMSO-d6): 0.55 (d, 3H), 0.95 (d, 3H), 2.02 (m, 1H), 2.15
(br, 2H), 2.55 (s, 3H), 3.59 (d, 1H), 5.38 (d, 1H), 5.65 (d, 1H), 7.25-7.42 (m, 5H).



15 METHOD 39 6-(1- Am no-2- et hyl - propyl)-5-b
enzyl - 3-net hyl - 5H i soxazol o [5, 4-d] pyrimdin-4-one A
WOrR00u 78350 f PCT/SE2004/000304
6- (1- azi do- 2- et hyl - propyl ) - 5- benzyl - - 3- net hyl - 5H i sox
azol o[ 5,4 20 d] pyri mdin-4-one (nethod 38) (40 ny,
1.118 mmol ), triphenyl phosphine (62 ng, 0.237 rnnol)
and water (4 1) in THE was stirred at 60C for 5 hours.
Excess anmount of water (30 |) was added to the
m xture and stirred at 60C for another 10 hours. The
vol atile solvent was distilF8d- out, the product was
purified by |1 SCO (Ethyl acetate : hexane = 60% 25 ny
(68% of 6-(1-
Thé‘fBlBQm?g‘dZSﬁﬁ)BMlds we%%f}leézea%w&ngfofmtﬂydz%&H I soxazol o
, 4-d] pyri m di n- 4-one was obtai ned as col orl ess
0|I niz 313 (M#), 1H NWR (4OON+E DWBC>d6) 0. 55

y L UL \Ill J.I_I), L TrJ ALY Z1 3
%@é C}iﬂ?g“%‘i‘%‘%pd 1H), 5.38 (d. IH), 5.65 (d,|™
S et e, [
ol  owi ng conpoun s verfe
synt hes| Y& 8 6}gPW@nWHI%BP%od 39: Method # Conmpol®&)
Name yM Z 39a
6- ( 1- Am no- 2- net hyl - propyl ) - 5- (4-fl uor o- benzyl ) - 3-neth
yl -5H 331 isoxazolo[5,4-d]pyrimdin-4-one (MH) 5
MEVEI IR 40
[1- (5-Benzyl - 3-net h - 0X0- 4, 5- di hydr o-i soxazol o
{3- IIS(SZIB%‘JZYWH‘*FHYMTPXB'% (;/ zdrﬁgngpulo[s 4-d]pyrimidin-6-yl)-2-methyl-
pr%%}ihéj%lrdﬁ%l}-@ﬁﬁﬁﬂl& aG@tRRBLGI &thd tert-butyl ester 10

m xture o
6- (1- am no- 2- et hyl - propyl ) - 5- benzyl - 3- et hyl - 5H- i soxa

fn%‘z%n{m% ézj gjé{é{"?r%iﬁg L@%&gam c&g' gg%lgﬁ't%%ﬁi%yalng w54

d]pgemigin-¢-pae (eetha@, 396 L20rmg 0)06# mumd} 4ndl (3go-pluipgh)icadahifs avid)tert-butyl

r r h.at,.r .
R e
roomtg{mp_erdn@pThﬁm sadiemi ttacapixgbonelrydrida@dgdnt @ d&&;ﬁoﬂ’ﬁbeﬁcw‘cﬁ were

irred..at.room erat
ad ﬁ) tﬂé élﬁ){ﬁrg ’f\}%zm%é\ref was sénr‘rg%at Tpom E@}n}p ;"ftlge og?l dlag mliqu.'\ée was
ﬁltéred mrcmgbampsar&mge ethé filaROvas chiefitéd) iR WaGurbWat hirgRd By 1SCo
(elute %’gyl acetate-hexane = 30% ~ 60%) to give 18 mg (60%) of {3-[1-(5-benzyl- -3-methyl-4-

0x0-4,5-dihydro-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 (400 MHz, 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 (4, 1H), 5.51 (d, 1H), 6.55 (br, 1H), 7.12-7.32 (m, 5H).

The following compounds were synthesized according to Method 40:



10

15

(elute: ethyl acetate-hexane = 30%- 60% to give 18

mg (60% of {3-[1-(5-benzyl-3-nethyl-
W@2@4478658li hydr o- i soxazol o[ 5, 4-d] pyri m di n- 6- yPQF/SE2084/600304
yl - propyl am no] - propyl }-carbamic acid tert-butyl
ester as a white solid. mz: 470 (MH), 1H NWR (400
MHz, DMSO-d6): 0.65 (d, 3H), 0.80 (d, 3H), 1.10 (in,
2H), 1.25 20 (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 ﬁd, 1H), 6.55 (br, 1H),
7.12-7.32 (m 5H). 25 The f off OW ng conpounds were
svunthesized accordi ng to Net hod 40: WD 2004/ 078758

Moha ) CanpossdName 50 Met hod # Conpound Nanme iz | #éa

?&I 5- (4} B 5P TR Py B A - oA &5 A hy dr o- | %8s
i soxazo| opEazdioff, w]pmmnﬁnnémba -ine@yh@bhyldmino Ppsdpsi) n Hcrggal*)

Agr?gyl cmﬁ%ﬁﬁamﬁﬁmﬁﬁﬂﬁ%mac'd tert-butyl ester MET

[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-1soxazol o

4- pyrim di n-6-yl)-2-nethyl -
hﬂ%ﬁgﬁ?%ﬁ-(4-nethyl benzoyl ) - am no] - propyl } - car bam c
{3- ﬁQJ«(SLHeﬁi)tlshﬁét}i}yl-ﬁﬁi(ﬁl 5511}&&9115&{&&[1)[% d]p rimidin-6 -yl)-2-methyl—
benzyl - 3- net hyl - 4- oxo- 4, 5- d%o I soxazol o[ 5

prépéyl]d]ct ﬁWPﬂrQﬁ“ﬁo Whpropyl}—carbamnc ac1d tert-butyl ester

nmet hyl - propyl am no] - propyl} carbami c acid tert-butyl

ester {nethod 40) (100 0.213 mmol) in
A sgluéipn g {f’nﬂt@d’ﬁ@@é é-mﬁﬂ}ylwoa’dﬁé@theﬂwy*oquﬁﬂsﬂmemdm- -yl)-2-
me{l@ﬁgigpylgmﬂl%ﬁpﬁ |})ca1fb911n c%\éﬁdrelp-ﬁutyf 5s'te‘?t(1¥1¥ti1§cm(ﬂ 8%{0%% '6%13 mmol)

he m xture was stirred

in fb%tgl@fomménerﬁﬁxnlhvvés aidedigiroyhabiforide Gfineg 026 mmol) followed by
frie yi:alﬁh J g% 6%?9 ?ﬁ%ﬁh?ﬁie M’lxme %& s%{rraea al(.:l 303 Q&bgg} %/g%ys The mixture

rcar or gani C ase was
wasstheln duinted,nlviftladlehlofometllema d/,as]f&d dmmmme:mdrsaﬂladl bichit®nate dg €The

orggmc P%a'tasg Wﬁp éilrled o)veli sogé\}r\/sélg(%e (tﬁ%re\élegrgd coggeh ¥rated The crude oil was

exane
pur{ﬁ’kd[b[yIS@G {obray leth@}mﬂayiexa&repmcgﬁb -=[[1-(5-benzyl-3-methyl-4-0x0-4,5-

dlhﬁro %SA)X?.f'Zé) cﬁg,? %@ﬁl{\%@h -y, J,—I‘?- hy, p ]l?-}(X ln%:gq,ybg%zeylgélgélgijpmpyl}—

carbapdit adidlteyl-buedlester aswiid doBd (51qu<§ . 196Bhol) On/AORRSNRL) -
mz: 588 (M) 15

The following compounds were synthesized according to Method 41:

Method # | Compound Name m/z SM Acylating
agent
41a {3-[{1-[5-(4-Fluoro-benzyl)-3-methyl-4-oxo- | 606 Method 4-methyl-
4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-yl]- | (MH") 2a benzoyl
2-methyl-propyl}-(4-methyl-benzoyl)-amino]- chloride
propyl}-carbamic acid tert-butyl ester
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15

The foll ow ng conmpounds were synthesized according to
Met hod 41: Method # Conpound Nanme m z SM Acyl ati ng
waowan7s7ddla {3-[{1-[5-(4- Fl uoro-benzyl) - 3- net hpCFEEDR4000304

606 Met hod 4-
4, 5-di hydr o-i soxazol o[ 5, 4-d] pyri m di n-6-yl]-
- benzoyl ) - am no] -

benzoyl

chloride
2004/ 078758 PCT/ SE2004/ 000304
{3-[[1-(5-Benzyl
3- Fl uor o- 4-

g rreth
orid
acid tef
{3-[{1-
3- Fl uor
40a net

d] pyri m
4- met hy

met hyl

2- et hyl - propyl } - (4- net hyl
-61 41b
- 3- et hyl
- di hydr o- i soxazobb
-benzo 6-yl)-2-nmet hyl - propy

|
{3 Pl ﬁxﬁgnﬁ’éﬁ%‘iﬁgﬂ “A¥0rfe] - propy
Idﬂ@dw soﬁa%)l%{) 5. 4dp mdm—

-methy 62

| uor o- bénzyl)
36'4! )-ZIQOMle}j,@ q%ﬂo i soxaz
Ykl 1

di n%%g]}l) PP ) . (3-f

propyl} -carbamc acid tert-butyl

| uor of
alblcélﬁlzldﬂ}rt))umlmWD] propyl } -cafbanic

ester WO

-4-0x0-4,5 606 Met hod
[5,4-d] pyrimdin-

3-fl uoro-4-
6‘%%%&?&&10

OB Dh

bl o[ 5,

40
bd
- (VHO)
chl ori
acid

(M) 40a

(M)

3-Fluoro-4-

chloride

e

t=bu
%f‘{ 3- An K%“%?%S%F ‘f?‘!@-féf?%lgéb%eﬁhzyyl 3- et $§7 - 4-%%@9%, 5| grFluoro-4-
i hydr o- b@n&%ébedﬂﬁ}ﬁrdﬁsw}azqﬂy[ﬂfm din- 5 | (MHY +a _ methyl-benzoyl
o 1) 21 BBbRE SR ey BROW -PRREET 9 A PO ULTOM gyorige
{3- [ [ 1- [ Sulettyrhinz3yljeintng]-prépdx-@adbaicdi hydr o-fi soxazol p[
5,4-d] pyri .e‘rjti n- g tor _
|) - 2- rre?cﬁ(a OGRS ( 4- met hyl - benzoyl ) - ani rlo] - pr opy] }

-carbam c acid tert-butyl

eéster (nethod

ZTy (0.2

mmol) in 3 mM of 4 MHO in dioxane was stirred at
roomtenperature for 2hr.

MBIHo[byzvacuo the residue was dried at 4050C for
over ni ght under vacuum N-(3-Am no-propyl)-N|

The 10 solvent was distilled

N-3-Aminggpopy])-B=-ep hynayk3uneshyl; Sox-h§dihydre-isesazolot), & dlpyatimidin-
6-yi)®ll‘hbﬂi?'ﬂbfbp§f] Mn)afh?r ﬂ&}lpﬁﬂ[depr opyl ] - 4- net hyl - benzai ni de

alned as th salt. to/z 488

W,

), '"H NMR

A solution of {3-[[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo[ 5,4-d[pyrimidin-6-

yl)-2-methyl-propyl]-(4-methyl-benzoyl)-amino]-propyl} -carbamic acid tert-butyl ester (method

41) (0.2 mmol) in 3 ml of 4 M HCl in dioxane was stirred at room temperature for 2hr. The

solvent was distilled off by vacuo, the residue was dried at 40~50°C for overnight under vacuum.

N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-ox0-4,5 -dihydro-isoxazolo[5,4-d]pyrimidin-6-
y1)-2-methyl-propyl]-4-methyl-benzamide was obtained as the HCI salt. #/z 488 (MHY), '"H NMR
(500 MHz, 100°C, DMSO-dy): 0.48 (d, 3H), 0.94 (d, 3H), 1.30 (m, 1H), 1.60 (m, 1H), 2.35 (m,
2H), 2.38 (s, 3H), 2.58 (s, 3H), 2.70 (m, 1H), 3.37 (m, 2H), 5.11 (d, 1H), 5.64 (d, 1H), 5.90

(d,1H), 7.23-7.

The following compounds were synthesized according to Method 42:

39 (m, 9H), 7.63 (br, 3H).

methyl-benzoyl




(500 Mz,

1.30 (m 1H),
WG R)04/028758 (s,

100C, DVBO- d6):
1.60 (m 1H),

0.48 (d, 3H), 0.94 (d, 3H),
2.35 (m 2H), 2.38 (s,

3H), 2.70 (m 1H), 3.37 (m 2H) PCBSE2D04/000304
(d, 1H), 5.64 (d, 1H), 5.90 15 (d,1H), 7.23-7.39 (m

9H), 7.63 (br, 3H). The follow ng conpounds were

synt hesi zed according to Method 42: WO 2004/ 078758

PCT/ SE2004/ 000304

-62 Method # Conpound Nanme in/z

42a N-(3- Am no-propyl)-N-f

1-[5-(4-fluoro-benzyl) - 3-net

| -4-o0xo0- 506

B

4, 5-di hydr o- |soxazol o[ 5, 4-dTpyfimdin-6-yl]-2-methyl-p
rr\n\l|l AV HA We_t_héd__h_e_n_z_amdﬂ 42h
Methods F@m@pw}/Nymﬁp[l-(s benzyl - 3- met hyl - 4- oxo- 4] &%
2%’ N-(3- N- _
di hydroti sox%nzlmlogquyz N {I)LS 3~ ﬂ%f)m bgnz%)) ?etrl?\‘é]t%y’fo' r%or?y
1]-3- (MHp- dllmdmﬂswca&telniét%sﬂlpyﬂnmdzraﬁqydéz -#hihyl-propyl}-
N- (3- A quoro N1
1-{5 (ALl uoﬂﬂ%%%%i’ )-3- 524
mﬁt hyl ( 4N€(2Mmﬁ-pcbply})dﬂ‘—{)}—(ﬁmaﬁ@—mbtﬁyﬂtd;}(py b1 mddl nF f6y
-2- net enzam de VIO
2004/ 07B %W%‘é?f%’@%ggg%&ﬁ%bﬁn 6n>‘é)3 @?EW#’EE’PM - Oet | QB8R
AcOH, r pfliarx-4Echéthyl-bdhAdRdeEt O - CN + OBt CN - Et OH H3C
EN-H3E gtyryl chloride CNH N CN E
¢ TF DT AREr Pra o N Db TmoRe D | 524
methyl-4-0x0-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-y1]-2- MH)
methyl-propyl}-4-methyl-benzamide




O H202, NHA0OH O CONH2 NH N NH4OH, 140 C, 4 h N 'S
_(r) ISNODW, K2C03, r.t. 1\ Br RL RL 0/-\ /
WR2004@78758 O\ ~ "N N Br2, NaOAc N + NS N~ AcCrCTSSE20D4/000304
NHS Br K2C03 H2ZN NHBoc DVF \ RL RL NN S
1.4-McPhCOCl, NEt3 N\ N HCI HNM ~/NHBoc 2. 4MHCl in
dioxane S| NI-~NH 2 0 WD 2004/078758
PCT/ SE2004/ 000304 -64 EXAMPLES Al The fol | owi ng
conpounds were synthesized according to synthetic
scheme A-1 above: Ex. Conpound "HNWMR nr/z SM Al -1
N- ( 3- Ami no- propyl ) -N-[ 1-(5- Iﬁ3NI\/R (DMSO-d6 300MHz, iz
Met hod benzyl - 3- et hyl_-4- o 5- 96 O 8: 7.79 (bs
3H), 7.37- 490 11 EXAVBLE A

OEt CN
AcOH, reflux
—oBt + ontdsindbiunr i 7—( -———> >—3—
OEt gN -EtOH HsC CN

CN Butyryl chloride CN [0] HoN CN
N/ \ T N/ \ - —
S

(0]
H,0,, NH,OH

CONH, NH
] NH,OH, 140 °C, 4 h
R—g\ 2 > N{ \ NM
S N#]/\/ S
0 }DMF, K,CO;, rt.

! Br

Ry
s ¥
»{N Bry, NaOAc 5_{\ )\/\
N. \ N’)\/\ © AcOH s
S
K2C03l HoN"™"NHBoc

DMF
R¢ R4
5 T ;
N M 1. 4-MePhCOCI, NEts N /)\/\ HCI
‘S N - \S N

N
\—\_ NHBoc 2. 4M HCl in dioxane NN NH;




di hydro-isot hiazolo-[5,4- 6.95 (m 9H),
(MH) d]lpyriridin-6-yl)-propyl]-4- 5.50 (bs,
W@ 2@3/0(sd58 1H) ,

5.77 (d, 1H),

1H),
nmet hyl - benzam de hydrogen 3. 36PCT/SE2b)/(00304

2.72 (s, 3H), 2.46 chloride (t, 2H), 2.39 (s, 3H),
2.20-2.05 (m 1H), 1.96-1.75 (m 1H), 1.74-1.40 (m
2H), 0.63 (t, 3H A -2 N (3-Am no-propyl)-Nf 1-[5- H

NVR (DMSO-d6 300MHz, mfz Met hod

(4-fluoro-benzyl)-3-nethyl-4- 96 C) 8. 7.76 (bs, 3H),
7.27- 507 11 oxo0-4,5-dihydro- 7.05 (m 8H), 5.70 (d,
1H), (MH) isothiazolo[5, 48 pyrinidin-6- 5.49 (bs,
1H), 4.85 (d, 1H), vyl]-propyl}-4-methyl- 3.36 (t,

2H), 2.99 (s, 1H), 2. 725%%' eAhydr ogen chl ori de
(s, 3H), 2.42 (t, 2H), 2.34 (s, 3H), 2.20-2.05 (in,
1H), 1.98- 1.82 (m 1H), 1.74-1.38 (m 2H), 0.66 (t,

Thafejlomingompoulo Fere58ntbasie Expodind0G 30k etic-sgindnRbeve:

A-2 t ---6CEEt + ~CN AcOH, reflux EtO-<CN 112S EtO CN
OEt CN -EtOH H3C CN H3CNH2 S [ NH3 \ CN Butyryl

Ex.chllori de GSbrgpdund2N CN N, j N, \'ENEMRS NH 3 5uMH2 | SM

AI-TSC N—(3-Em?fno('—\progf'zl)')g%}-’[1-"g_-l'er ‘I—?NMR (DMSO-d6 300MHz, | m/z Method
benzyl-3-methyl-4-0x0-4,5- 96 °C) &: 7.79 (bs, 3H), 7.37- | 490 11
dihydro-isothiazolo-[5,4- 6.95 (m, 9H), 5.77 (d, 1H), | MH")
dlpyrimidin-6-yl)-propyl]-4- 5.50 (bs, 1H), 4.83 (d, 1H),
methyl-benzamide hydrogen 3.36 (i, 2H), 2.72 (s, 3H), 2.46
chloride (t, 2H), 2.39 (s, 3H), 2.20-2.05

(m, 1H), 1.96-1.75 (m, 1H),
1.74-1.40 (m, 2H), 0.63 (t, 3H)

Al1-2 | N-(3-Amino-propyl)-N-{1-[5- | 'H NMR (DMSO-d6 300MHz, | m/z Method
(4-fluoro-benzyl)-3-methyl-4- | 96 °C) &: 7.76 (bs, 3H), 7.27- | 507 11
oxo0-4,5-dihydro- 7.05 (m, SH), 5.70 (d, 1H), | (MH")
isothiazolo[5,4-d]pyrimidin-6- | 549 (bs, 1H), 4.85 (d, 1H),
yl]-propyl}-4-methyl- 3.36 (t, 2H), 2.99 (s, 1H), 2.72
benzamide hydrogen chloride | (s, 3H), 2.42 (t, 2H), 2.34 (s,

3H), 2.20-2.05 (m, 1H), 1.98-
1.82 (m, 1H), 1.74-1.38 (m,
2H), 0.66 (t, 3H)




N ~CONH2 NH NH4OH , 140 C, 4 h N\ ~~~ S NSNDO

R1Br, DMF K2C®, r.t. OR, O/RL O/Rq N Br2, NaOAc
WG-2004/078788 NS \ N AcOH NS S Br R2 H2N' I O N RICTSERI4/400304

, 1.R3COCI, K2C3, \ i HO N, S N HO CH2CI2 NS N HN

N R2 2.4MHC in dioxane R3-.( sR2 ~0 WD 2004/078758

PCT/ SE2004/ 000304 -66 EXAMPLES A2 The fol | owi ng

compounds were synthesi zed according to synthetic

schenme A-2 above: Ex. Conpound "H NVR mlz SM A2-1

N- (3- Am no-propyl )-N-[1-(5- "H NVR (DVSO d6 500MHz,

m z Met hod benzyl - 3- net hyl - 498x0-4,5- 96 C) 8: 7.80

(br, 3H), 7.64 556 13

EXAMPLE A-2
EtO CN
—é%Eét + (CN AcOH, reflux Eto>__<CN H,S >=%—
OEt CN -EtOH HsC  ©CN HaC P NH,
lNH3

CN Butyryl chloride CN [O] HoN CN
I — 3 —

O
11,0, NH,OH

0
NH4OH, 140°C, 4 h
m 4 ] AN

S NI:[I]/\/

0 R,Br, DMF
K2C03, T.t.
R
0]
Q /R1 Q /R1 =N
N Br,, NaOAc N A NN
/ / N
S Br S
Ra
l HZN/

R Ri
. N
7 1.RgCOCI, K,COs, 7 p
N ) N/)\(\ Ho0, CHoCly N‘s\ N HCI

N
Ry 2. 4M HCl in dioxane Rs\\( 'Ry
0]




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

(d, 2H),

7.36-7.28 (m 5H),

(MH) d]pyrimdin-6-yl)-propyl]-4- 7.13 (m 2H), 5.80
W@ 2004079758 br ono- benzam de hydrogen 5.57 (bs, BEH/SE200880304

(d, 1H), chloride 3.38 (t, 2H), 2.77 (s, 3H), 2.47

(t, 2H), 2.17-2.13 (m 1H), 1.96-1.91 (in,

1H),1.72-1.50 (m 2H), 0.68 (t,3H A2-2

N- (3- Amino-propyl )-N-[21-(5- '"H NMR (DMSO d6 300MHz,

m z Method benzyl -3-nethyl -4-o0x0-4,5- 96 C) 8:

7.56-7.12 (in, 9H), 510 13 di hydro-isothiazol o[5, 4-

5.81 (d, 1H), 5.58 (bs, 1H) - 60 vH)

d] pyrimdi n-6-yl)-propyl]-4- 4.94 (d, 1H), 3.39 (bm

2H), chl or o- benzam de h)ﬂﬁX@WE@@ (s, 3H), 2.46

(hidden by chloride DVSO, 2.15 (in, 1H), 1.93 (m

1H), 1.83-1.420 (m 2H), 0.69 (t, 3H). A2-3

ThN.fc(lbwAigﬂon‘mop;d@ pXere SYNhPQZ%dQGCGTﬁHMY(l@MBGCU@n@@@I\AHDye

m z Method benzyl -3-nethyl-4-o0x0-4,5- 96 C) 8:
7.52-7.09 (m 9H), 508 13 di hydro-i sot hi azol o[ 5, 4-
Ex5. 81 (d, 1Epmpbuidt (bs, :LH) , (I\/H)H NMR m/z SM
pl]pylrnngnnrhnﬁ\ll\ nrnn\/ Q2 (.d 1H) 130 (f
A2-4y ) TN-43-pgnme-progylNitlngr hy |HTB%I%QBM§Q 465008}z, | /e | Method
(ZH,bdﬂt}d@Q’ﬁetﬁ -hydrpgen ¢h 667%@9) Hj 354 (856 3H) 13
2. 16 WO 2004/ 078758 PCT/ 2004/ 00030 16
1. opdi ;am -ispghiazqlofgt-( m .H}: 2H), 4536128 108, 5T), GQM-@%),
3H) Min(& 1R OP) "5 801 DVSO- dp
3oonﬁyﬁJm Sppasnpe bY %I\#&Iétlzﬁ‘% @IN?{)(S 96 C
8: 7brwz0be%1nedﬁhyshq};en 54'>5§3 (beli Hﬁ)dr‘bQS $&t Hazol of 5| 4-
5. O%nidtide1H) . 5. 82 (bs, 1khe (M) 77 (s, 3m), 2.47
t, 2H), 2.17-2.13 (m, 1H),
1.96-1.91 (m, 1H),1.72-1.50
(m, 2H), 0.68 (,3H)

A2-2 | N-(3-Amino-propyl)-N-[1-(5- | "HNMR (DMSO-d6 300MHz, | m/z Method
benzyl-3-methyl-4-0x0-4,5- 96 °C) &: 7.56-7.12 (m, 9H), | 510 13
dihydro-isothiazolo[5,4- 5.81 (d, 1H), 5.58 (bs, 1H), | (MH")
d]pyrimidin-6-yl)-propyl]-4- 494 (d, 1H), 3.39 (bm, 2H),
chloro-benzamide hydrogen 2.77 (s, 3H), 2.46 (hidden by
chloride DMSO), 2.15 (m, 1H), 1.93

(m, 1H), 1.83-1.420 (m, 2H),
0.69 (t, 3H)

A2-3 | N-(3-Amino-propyl)-N-[1-(5- | "H NMR (DMSO-d6 300MHz, | m/z Method
benzyl-3-methyl-4-ox0-4,5- 96 °C) &: 7.52-7.09 (m, 9H), [ 508 |13
dihydro-isothiazolo[5,4- 5.81 (d, 1H), 5.54 (bs, 1H), | (MH)
dpyrimidin-6-yl)-propyl]-3- 4.93 (d, 1H), 3.39 (t, 2H), 2.76
fluoro-4-methyl-benzamide (s, 3H), 2.46 (2H, hidden by
hydrogen chloride DMSO), 2.31 (s, 3H), 2.16 (m,




d] pyri mdin-6-yl)-propyl]-2,3- 5.10 (d, 1H), 3.30 (m
2H), dichl oro-benzam de hydrogen 2.78 (s, 3H), 2.46
w@ rqo4ar9758 chl oride 2.20 (m 1H), 1.94 (m 1H),PCLSEMD04/000304
-1.50 (m 2H), 0.70 (t, 3H) A2-5
Napht hal ene- 2-carboxylic acid '"H NVR (DVSO d6 300MHz,
mz Method (3-am no-propyl)-[1-(5-benzyl- 96 C S
8.00-7.98 (in, 3H), 526 13
3- et hyl - 4- oxo- 4, 5-di hydro- 7.87 (s, 1H), 7.63-7.61
( (M#) isothiazol o[5,4-d]9yrirridi n-6- 2H), 7.45
( 1H), 7.27 (m yl)-propylrPpZani de hydrogen 3H), 7.10
( 2H), 5.83 (d, «chloride 1H), 5.67 (bs, 1H), 4.98
(d,| 114), 3.46 (in, 2H) | 7797 ém, 18}) 1.70. @0 | (m 2H),
2
1

.24 (m 1H), 2.04 (m 1 <l {45 (m
HYf 0.74 (t, 3H) A2-6 Ber@z%[lg)q]st(%f gﬂaﬁgr?z@ﬂiﬁ NVR
(DMSO d6 300MHz, nmfz Method carboxylic acid (3-am po-

96 ) 5: 7.99-7.85 (m 3H), 532 13
propyl)-[1-(5-benzyl -3-mpthyl- 7.60 (s, 1H), ¥.50-7}30

A2{4g1 I(I-I(Z?-Arr;i?]cpmpzlﬂ)—ﬁé[di-(hzd H{mmgpms%dé(mm&%—rsm/ﬂ. ObMethod
1) b BB ol sB) Rt Rasgin ofapats oy

| ) |- diltyapyyishthiamdlops, 4y dr 0ge8.93 Hy, 19,9684 Ctbs,lhﬁ)2 g\gﬁg) 7t1’

o | i G Frogg e, Tk Ga 8. L3edmbram ly
. G(1dichic#6-beiPamidd)hydfoedd 3| b1 (s3bd), 2.46 (m, 2H),
chloride 220 (m, 1H), 1.94 (m, 1H),
1.70 -1.50 (m, 2H), 0.70 (t,
3H)

RN

A2-5 | Naphthalene-2-carboxylic acid | 'H NMR (DMSO-d6 300MHz, | m/z Method
(3-amino-propyl)-[1-(5-benzyl- | 96 °C) &: 8.00-7.98 (m, 3H), | 526 13

3-methyl-4-ox0-4,5-dihydro- | 7.87 (s, 1H), 7.63-7.61 (m, | (MH")
isothiazolo[5,4-d]pyrimidin-6- | 2H), 7.45 (d, 1H), 7.27 (m,
yD)-propyl]-amide hydrogen 3H), 7.10 (m, 2H), 5.83 (d,
chloride 1H), 5.67 (bs, 1H), 4.98 (d,
1H), 3.46 (m, 2H), 2.77 (s,
3H), 2.40 (m, 2H), 2.24 (m,
1H), 2.04 (m, 1H), 1.70 (m,
1H), 1.45 (m, 1H), 0.74 (t, 3H)

A2-6 | Benzo[b]thiophene-2- "H NMR (DMSO-d6 300MHz, | m/z Method
carboxylic acid (3-amino- 96 °C) &: 7.99-7.85 (m, 3H), | 532 13
propyl)-[1-(5-benzyl-3-methyl- | 7.60 (s, 1H), 7.50-7.30 (m, | (MH")
4-0x0-4,5-dihydro- 3H), 7.25 (bm, 2H), 7.05 (bm,

isothiazolo[5,4-d]pyrimidin-6- | 1H), 5.78 (d, 1H), 5.66 (bs,




A2-7 N Azetidin-3-yhnethyl-N-[1- 'H NVR ( DM5O- d6
500MHz, mz Method (5-benzyl-3-nethyl-4-o0xo0-4,5- 96
W@008/07875&5-7. 20 (m 9H), 502 13 PCT/SE2004/000304
di hydro-isot hi azolo[5,4 5.50 (in, 1H), 5.38 (m 1H),
(M) d]pyrimdin-6-yl)-propyl] 4.25 (m 2H), 4.00 (m
1 -4-met hyl - benzam de 3.10 (t, 2H), 2.75 (s, 3H),

2.73 (m 1H),

(m

1H), 1.60- 1.50 (m 1H), 0.82 (t, 3H) A2-8

2.39 (s, 3H), 2.32 (m 1H), 1.85-1.75

N-[ 1- (5- Benzyl - 3-net hyl -4- ' H NVR (DVSO- d6 300MHz, iz
l\/tethod oxo- 4, 5- di hydr o- 96 -0$-8: 731694(m 9H) ,

530

5. 32y11 propyli-pide fiygigopen 6.

(bn

0.66 (t, 3H A2-9 N-(2-
(DMBO- d6 500MHz, iz Met Iy

i sot hi azol o[ 5, 4-

]pyrimdin- 5.81 (m 1H),
|1§3 Hr0i TEDA3 b6t PR, | N- 4.
chaaf@ 3.05 (bm 2H),

- 2. 74
2.65 (bm 2H), éﬁ’égﬁ;hﬂbz %@(({mﬁ%, 2.2

2H) 1.90 (in, 32H) |223221( Gy, B8, 1.97:155](
H018 §hyb) 18l ds, (B, | H NWR

bengyl - 3- net hyl - 4- oxo- 4, 51. 6964@)(18,. 1H),3578 &3 (m 9H),

476

(bs|,

13 di hydro-isothiaz é LS - 5.80 (d, 1H)| 5.35
1H), (Md) d]lpyrim 6-yl)-propyl]-4-{4.70

A2-TH)
2.

(t,

\]

Vet
504

5. 410-4(n|i&hy1-1;kﬁzam(d\@ 3.10 (t, 2H), 2.75 (s, 3H), 2.73

| N-A\z8Gdig-ftylRethyl-N4bt h) FHmﬁzgnMSe d&. SmMHn, )

hod . oxo-4, 5-di hydr o- m 9
‘ﬁﬂyﬂf’i“@&f%ﬂg'mp& 5, 4- 114189 rrm2é1)n409 @o I(PEDS 1H),H)

(m, 1H), 2.39 (s, 3H), 2.32 (m,
1H), 1.85-1.75 (m, 1H), 1.60-
1.50 (m, 1H), 0.82 (¢, 3H)

6 > 145 85 0. 60
(§%§%@Wﬂ%f§‘%§? PL sﬁkgolﬂéﬁe?@((ﬁn 91@9 10
N- [ [LdiksairBBoiskol3Eset hyl - fs I\{Iﬁ)( @W%ngaﬂo i fif 2

A28 | N-[1-(5-Benzyl-3-methyl-4- | 'H NMR (DMSO-d6 300MHz, | m/z | Method
0x0-4,5-dihydro- 96 °C) &: 7.31-6.94 (m, 9H), | 530 13
isothiazolo[5,4-d]pyrimidin- | 5.81 (m, 1H), 5.32 (bs, 1H), | (MI")
6-yl)-propyl]-4-methyl-N- 4.72 (bm, 1H), 3.05 (bm, 2H),
piperidin-3-ylmethyl- 2.76 (s, 3H), 2.65 (bm, 2H),
benzamide 237 (s, 3H), 2.25 (m, 2H),

1.90 (m, 32H), 1.78 (m, 3H),
1.55 (m, 1H), 0.65 (t, 3H)

A2-9 | N-(2-Amino-ethy)-N-[I-(5- | "H NMR (DMSO-d6 500MHz, | m/z | Method
benzyl-3-methyl-4-0x0-4,5- 96 °C) &: 7.35-6.88 (m, 9H), | 476 13
dihydro-isothiazolo[5,4- 5.80 (d, 1H), 5.35 (bs, 1H), | (MH"
d]pyrimidin-6-yl)-propyl]-4- 4.70 (d, 1H), 3.80 (m, 2H),
methyl-benzamide 290 (m, 2H), 2.76 (s, 3H),

245 (s, 3H), 2.05-1.85 (m,
2H), 0.60 (¢, 3H)




6-yl)-propyl]-N(2- 4.80 (d, 1H), 3.75 (m 2H),

di net hyl am no-ethyl)-4- 3.00 (m 1H), 2.80 (s, 3H),
woreaohgprs7senzam de 2. 70 (m 1H), 2.52-2.50 (2s, PGF$E2004/000304

2.35 (s, 3H), 2.15-1.98 (m 2H), 0.70 (t, 3H) A2-11

N-[1-(5-Benzyl -3-nethyl -4- 'H NVR (DVMSO-d6 300MHz, mlz

Met hod oxo0-4,5-dihydro- 96 C) 8. 7.44-7.00 (m 9H),

518 14 isothiazolo[5,4-d]pyrimdin- 5.82 (d, 1H),

5.51 (bs, 1H), (MH) 6-yl)-propyl]-N(3- 4.86 (d,

1H), 3.41 (t, 2H), 2.75 di rrethyl am no- propyl )-4- (s,

3H), 2.50 (s, 6H) 2 39 (bi n% net hyl - benzani de 2H),
2.12-2.05 (m_ 1H), 93- 90 (m 1.75 ({n, 1H),
A2-10 =d\1{h{5-fmyzyl-3}rr@61yw B@WGMﬁ@ﬂW@QM{z m/z | Method

ol BB IR 1125 £ 0 G -ED Ok G- BT o |
H3 Qs atiizolalf3-dlioxinBdiny r y| 5.801(dy ilHE £HO Hbd\ (BN, NMEDOL 2
N NRE ) Srobyi . @- NH2 H3CW 205 (301120255 NEH G0
dimethylamino-ethyl)-4- 3.00 (m, 1H), 2.80 (s, 3H),
methyl-benzamide 2.70 (m, 1H), 2.52-2.50 (2s,
6H), 2.35 (s, 3H), 2.15-1.98
(m, 2H), 0.70 (t, 3H)

A2-11 | N-[1-(5-Benzyl-3-methyl-4- "H NMR (DMSO-d6 300MHz, | m/z Method
0x0-4,5-dihydro- 96 °C) &: 7.44-7.00 (m, 9H), | 518 14
isothiazolo[5,4-d]pyrimidin- | 5.82 (d, 1H), 5.51 (bs, 1H), | (MH")
6-yl)-propyl]-N-(3- 4.86 (d, 1H), 3.41 (t, 2H), 2.75
dimethylamino-propyl)-4- (s, 3H), 2.50 (s, 6H), 2.3§ (bm,
methyl-benzamide 2H), 2.12-2.05 (m, 1H), 1.93-

190 (m, 1H), 1.75 (m, 1H),
1.50 (m, 1H), 0.66 (t, 3H)




N ~CONH2 NH NH4OH, 140 C, 4 h N ,S,SNH~SNO
DMF, K2Q03, r.t. RJ\ / Br R R 0\ R1

woR®rA78788O0AC N ~ If \r- NHS NS N AcOH N S PCTMSEX00£8000304
K CH20C12 KN OHORL ORL N 1.R K 3 NN \
H20, CH2Cl2 N~ 'S NI 2. (a) MsCl, D EA CH2C 2 ,S N
R3 HN~/OH (b) R3R4ANH, K2C03, DVF R2 ~ N--\, N R4 O
WO 2004/ 078758 PCT/ SE2004/ 000304 -71 The fol |l ow ng
conpounds were synt hesi zed according to Exanple B
above: Ex. Compound "H NMR ri/z SM B-i
N-[ 1- (5- benzyl - 3- et hyl - 4- 0xd?-H NWVR (DVMSO- d6 400MHz,
m z Met hod

EXAMPLE B
OEt EtO
_6 OBt + (CN AcOH, reflux >__< — CN
OEt CN -EtOH H3C e g NH;

lNH3
CN Butyryl chloride
Y \ v \ ~ O
NEt3 NH,

O
H,0,, NH,OH

CONH, NH
] NH,OH, 140 °C, 4 h
R—g\ . - N ) N/)\/\
S N#'/\/ S
0 lDMF, K,CO;, 1t

R
! Br

AcOH

Ry
1O *i\
N Br,, NaOAc i/
N/ i M - 2 5/—{\ \ )\/\

R4 R4

s T 5 T

1.R,COCI, K,COs3,
Ho0, CHyCly

N/ \ N\ - N/ \ M

g7 N 2, Ea) MsClI, DIEA, CH,Cl, ‘g7 N

R

N 13
b) R3R4NH, KoCO3, DMF RZ\\( \/\/N‘R
0 4




4, 5-di hydroi sot hiazolo-[5,4- 96 C) S: 7.35-7.00 (m
9H), 532 16 d]pyrimdin-6-yl)propyl] -N[3- 5.80 (d,
wakhos/0m7590 (bs, 1H), (MH) (isopropyl am no) prpELEiE2044/000304
4.90 (d, 1H), 3.40 (t, 2H), 3.05 nethyl benzam de (b,
1H), 2.80 (s, 3H), 2.63 (b, 2H), 2.35 (s, 3H,
2.20-2.05 (m 1H), 2.00-1.85 (m 1H), 1.74-1.70 (m
1H), 1.60-1.40 (m 1H), 1.10 (d, 6H), 0.65 (t, 3H)
WD 2004/ 078758 PCT/ SE2004/ 000304 -72 B-2
N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- ' H NWR (DI\/SO d6 400MHz,
m z Method 4, 5-di hydroi sot hi’dzol o-[5,4- 96 O S:
7.45-7.00 (m 9H), 530 16 d] r|md|n6ylgpropyl]
Thmfclfl@wng cg)glp@gnds Pye sygthggze@@gcorc)l/ to Kxgmpple B above:
(cycl opr opyl am no) propyl]-4- 4.85 (d, 1H), 3.43 (b,
2H met hyl benzanide 2. 78 (s, 3H) . 2.65 (b, 2H), 2.35

Ex(s: _3H), ;Ctﬁﬁp(ﬂmilS (varlous m__ GENMR. 65 (t, |abh Bl SM
B P T B ey s, i A Yo 00 NG gy, | Method
g 4@5&1519&215%132‘])12 +[5, 2530 1696 dcmdn@ssmdw(razoﬂ{p- 52 4- | 16
d] @pé@i&w@-@%s& 3}@’-@%—] | 540 @NH%D(aSO 1By, 18), 4MPD)
ZFD(lsoﬁiﬁpﬁmhmem@}m]dﬁ 2. ,)4(9©(d 2@) 3.4 %82}953 03, 2.50
(o, tg% 40 (s, 311), 2 Hi% 2.00 (M
1Hymethyfbeggamidgy (m  111) (bl 1@5&8@5@ 3 2.63b,
1.140-1.30 (m 3H), 0.65]6fny 36 (s, 3m), 2.20-2.05
(m, 1H), 2.00-1.85 (m, 1H),
1.74-1.70 (m, 1H), 1.60-1.40
(m, 1H), 1.10 (d, 6H), 0.65 (,
3H)

=




B-4 N-[1-(5-benzyl - 3-net hyl - 4-oxo- 'H NVR ( DMSO- d6

500MHz, mz Method 4, 5-dihydroisothiazolo-[5,4- 96 O
Wh2007/0365%. 07 (m 9H), 544 16 d] pyri m di n- 6- yPQPSEJY4/(00304

-4- 5.82 (d, 1H), 5.57 (bs, 1H), (M) nethyl

N-[3-(3-pyrrolidin-I- 4.91 (d, 1H), 3.60 (b, 2H),

yl propyl ) benzam de 2.76 (s, 3H), 2.50 (6H hidden by

DVMSO), 2.38 (s, 3H), 2.20- 2.10 (m 111), 2.00-1.65

(various m 6H), 1.55-1.40 (m 1H), 0.66 (t, 3H) B-5

N-[1-(5- benzyl 3-net hyl - 4-oxo- H NVR (DVSO- d6 400MHz,

m z Met hod , 5-di hydr oi sot hi’dzol 0-[5, 4- 96 C) b:

7.50-6, 85 m HL 504 16 d rimdin-6-yl)propyl]
B-2_ 4.N-fl- @4be(16y1 31rpb=, yIst-arp- ( JSI—’IN]j[\d(DMﬁﬁde\/@O@/ﬁ@m @18 758Method
PC A 73 h 4
Wﬁéﬁ%ﬂf&ﬁﬁ%ﬁé[s% '21% ?Z:k)'a'\bh ]%(gieflzam } @%’6 P9

(g, 1H, 3.80 ropy
3H)de>2m6@n(6sy1)p3¢a)y1] Nt (580 @HLH),25.39-(Bs, OtH), MMPH)

pHl SRR 8 ek astca i )

refrmqﬁbM@n@md;N H2S Et O CN2.70F, 3EN2:BEMRIBEIEN H3C)
Nf2 NH3 C O H N CN N, \IFSt 3% N1 5 l(\llHari%uSSmN H31| 2

S
9H), 0.65 (t, 3H)

B-3 | N-(3-azetidin-1-ylpropyl)-N-[1- | "H NMR (DMSO-d6 400MHz, | m/z Method
(5-benzyl-3-methyl-4-0x0-4,5- 96 °C) o: 7.40-7.00 (m, 9H), | 530 16

dihydroisothiazolo-[5,4- 5.85 (d, 1H), 5.55 (bs, 1H), | (MH))
d]pyrimidin-6-yl)propyl] -4- 4.85 (d, 1H), 3.40 (b, 2H),
methylbenzamide 2.90 (b, 2H), 2.78 (s, 3H), 2.50

(b, 2H), 2.40 (s, 3H), 2.35
(bm, 2H), 2.20-2.00 (m, 1H),
1.96-1.80 (m, 1H), 1.65-1.50
(m, 1H), 1.40-1.30 (m, 3H),

0.65 (t, 3H)

B-4 | N-[1-(5-benzyl-3-methyl-4-oxo- | H NMR (DMSO-d6 500MHz, | m/z Method
4,5-dihydroisothiazolo-[5,4- 96 °C) &: 7.35-7.07 (m, 9H), | 544 16
dlpyrimidin-6-yl)propyl] —4- 5.82 (d, 1H), 5.57 (bs, 1H), | (MH")
methyl-N-[3-(3-pyrrolidin-1- 491 (d, 1H), 3.60 (b, 2H),
ylpropyl) benzamide 2.76 (s, 3H), 2.50 (6H hidden

by DMSO), 2.38 (s, 3H), 2.20-
2.10 (m, 1H), 2.00-1.65
(various m, 6H), 1.55-1.40 (m,
1H), 0.66 (t, 3H)

B-5 | N-[1-(5-benzyl-3-methyl-4-oxo- | 'H NMR (DMSO-d6 400MHz, | m/z Method
4,5-dihydroisothiazolo-[5,4- 96 °C) & 7.50-6.85 (m, 9H), | 504 |16
dpyrimidin-6-yl)propyl] —4- 5.74 (d, 1H), 5.30 (bs, 1H), | (MHY




O H202, NHAOH O N ~CONH2 NH O11, 140 C, 4 h /)

N~ N-14 SNi- 00 NS No DV, K2C03, r.t. 1\ /
WBeooRD7RI80 RL N Br2, NaCAc N+ N N S AcOH NECTMSER008000304

K2C003 2N OH/ RL RL OO 1.RCOr,C, K2C03, N \

N HO CHRC2 N NSNS N HN--\,0OHR~N~~CH

~O n WD 2004/ 078758 PCT/ SE2004/ 000304 -75 The

fol |l owi ng conmpounds were synthesized according to

synthetic schene C above: Ex. Conpound 1H NVR mz SM

-73-
methyl-N-[3~(methylamino) 4.60 (d, 1H), 3.80 (t, 2H), 2.82
propyl] benzamide (s, 3H), 2.60 (s, 3H), 2.41 (s,

3H), 2.39-2.00 (m, 2H), 1.99-

1.80 (m, 2H), 0.62 (t, 3H)




C1 N[1-(5-Benzyl-3-nmethyl-4- 1H NVR (DMSO d6 500MHz,
mz Method oxo-4,5-dihydro- 96 C) S 7.40-7.10 (m
wWOR)04/0729038 14 i sot hi azol o[ 5, 4-d] pyri m di n- 5. 8BCT/SE2004/000304
1H), 5.69 (bs, 1H), (MH) 6-yl)-propyl]-N(3-hydroxy-
5.00 (d, 1H), 3.37 (t, 2H), 3.05
propyl) - 4-net hyl - benzam de (bm 2H), 2.77 (s, 3H),
2.52 (s, 1H), 2.40 (s, 3H), 2.16 (m 1H), 1.94 (m
1H), 1.50-1.40 (m 1H), 20110(m 1H),0.71 (t,
3H) C—2 5- Benzyl - 6- 11-[ ( 3- hydroxy- "H NVR ( DVSO- d6
500MHz, m z Method propyl)={4=nethyl - benzyl)- 96 C)
S740685(m9 47717
al ni noJ - propyl } - 3- rebKMMBRE G5 g0 (d, 1H), 5.20 (d,
1H), (MH) isothiazol 0[5, 4- d]pyrirridi n-4- 3.80 (d,
1H, 3.70 (m 1H), one362(d IH), 3.50-3.30 (m
oft, 2. 9OC,Qm 6 2 7§t CﬁH) HZ 33 (BEO _2H)CN 2. 25

Et_3H) (V=94 50
PRy 2H), CNO 65 EtoH 3H) HD 20@121!/ 078758
PCT/ SE2004/ 000304 -76 EXAMPLE DO 0 0 0 N NH2 N NH2
2N NaOH 31 O NH2 150C, 0.5h NH M crowave, 14@5% 20ni n

O
CN Butyryl chloride CN
Iy L.

(0]
H,0,, NH,OH
CONH,
»Fj\ NH,OH, 140 °C, 41 )\/\
O DIVIF K2C03, .t
! Br

R4 R1 o C -_: R1
5.~ RGN
N Br,, NaOAc N N PN
! - 4 N
N\ \ NM AcOH N, \ N/)\/\ S N
S Br S

CH,CL,
o sy
@] 0]
" 1.RoC(0),Cl, KoCOs3, \
Hy0, CH,Cly y
N/ \ /)\|/\ > N \ /)ﬁ/\
‘S N \S N

N—\_ OH Rz\(\( l\;\/\/OH
o n




00/
K2C03 ,

r.t,

O NH Benzybr om de,
NCO N 100C, 2days

DVF N NaQAc, HOAc,
\/\ v \ NCN

Br2 O

o/

WK200828768H3CN 0 9 Y N N100C, overnight N N C@I/SK20B000304

/ NHBoc |
N YN 1~1~ Et3N, CH2C12 O N O O /N, ,

IN\' -~ NHS R R WO 2004/ 078758 PCT/ SE2004/ 000304

0d 09,;

0O ~ NI

A, , 1 NHBo

c O

AM HC1 in Dioxane NN R

- 77

The foll ow ng conpounds were synt hesi zed according to
Ex. Compound 'H NVR mz SM

syntheti ¢ schenme D above:
D-1 N-(3-Am no-propyl)-N[1- 5-
Met hod benzyl

The onlowmg compounds were synthesized according to synthetic scheme C above:

- 3- et hyl

3 (br, 474 24

- 4- ox

"H NWR (500 MHz, m z
32,5- 100C, DVSO- d6) 8:

Ex. Compound "H NMR m/z SM

C-1 N-[1-(5-Benzyl-3-methyl-4- "H NMR (DMSO-d6 500MHz, | m/z Method
0x0-4,5-dihydro- 96 °C) &: 7.40-7.10 (m, 9H), | 491 14
isothiazolo[5,4-d]pyrimidin- | 5.85 (d, 1H), 5.69 (bs, 1H), | (MH
6-yl)-propyl]-N-(3-hydroxy- 5.00 (d, 1H), 3.37 (t, 2H), 3.05
propyl)-4-methyl-benzamide (bm, 2H), 2.77 (s, 3H), 2.52 (s,

1H), 2.40 (s, 3H), 2.16 (m,
1H), 1.94 (m, 1H), 1.50-1.40
(m, 1H), 1.20-1.10 (m,
1H),0.71 (t, 3H)

C-2 5-Benzyl-6-{1-[(3-hydroxy- "H NMR (DMSO-d6 500MHz, | m/z Method
propyl)-(4-methyl-benzyl)- 96 °C) &: 7.40-6.85 (m, 9H), | 477 17
amino]-propyl}-3-methyl-5SH- | 5.80 (4, 1H), 5.20 (d, 1H), | (MH
isothiazolo[5,4-d]pyrimidin-4- | 3.80 (d, 1H), 3.70 (m, 1H),
one 3.62 (d, 1H), 3.50-3.30 (m,

2H), 2.90 (m, 1H), 2.75 (s,
3H), 2.33 (m, 2H), 2.25 (s,
3H), 2.20-2.16 (m, 1H), 1.90-
1.80 (m, 1H), 1.50 (m, 2H),
0.65 (t, 3H)




di hydro-i soxazol o[ 5,4- 3H), 7.24-7.35 (m 7H), 7.07
(MH) d]pyrimdin-6-yl)-propyl]-4- (br, 2H), 5. 77 (d,
wQ2008/074488 et hyl - benzam de hydrogen 1H), 5. 5PCT/BE2004/000304
1H), 4.85 (br, chloride 1H), 3.41 (in, 2H), 2.57 (s,
3H, 2.51 (m 2H), 2.39 (s, 3H), 2.10 (m 1H), 1.92
(m 1H), 1.72 (m 1H), 1.52 (m 1H), 0.68 (t, 3H)
D-2 N (3-Am no-propyl)-N[21-(5- "H NWR (500 MHz, 100C,
in/z Method benzyl-3-nethyl-4-o0xo-4,5- DMSO d6) 8:
7.85 (br, 3H), 478 24 di hydro- |soxazol o[ 5, 4-
7.13-7.42 (in, 9H), 5.78 (d-76mW
d] pyri m di n-6-yl)-propyl]-4- J=16.2Hz, 1H), 5.55 (br,
1H), fluoro-benzam dEXAYREBRen 4.98 (d, J=16.2Hz, 1H),
.39 chloride (in, 2H), 2.57 (s, 3H, 2.48 (m 2H)),
11(m 1H) Hhbo9 (m 1H, 1.2 (m 1H), 1.51 (m
propyl)-N—[zl-(S-
NH,

e 1\(1} d6) 8: I\Zlcrgzavz 1§9C (26911n
529 di hydr o- | soxazol 0[5 4-NEH), 7.29

5.92(|\/I1) d] pyri m di n- 6-yl P=popyl ] - 2, 3- (d 1H)
5.83 (br, 1H), 5.14 (d, dichl benzam de hydr ogen

1H), 3.20 (m 2H), 2.58 (s, chloride 3H), 2.39 (m
2H), 2.16 (m WD 2004/078758 PCT/ SE2004/ 000304 -78

1H), 1.95 (m 1H), 1.68 (m 1H), 1. m 1H), 0.70
(br, 3H)
0] 0O
Benzybromide, DMF NaOAc, HOAc, Bri
7 NH 7 | N
N | /)\/\ K,CO, ,Td, N /)\/\ 100°C, 2days
o N 0 N
0O
K,CO,, CH,CN Q
A } N
\ /)\/\ 100°C, overnight N/ ]
0 N o /)ﬁ/\
Br N ‘
HN\/\/NHBoc
0
74 N
4M HCl in Dloxane N, |
=
Et,N, CH,CI, 0™ N

ﬁ/ NN NHBoe NN,



D-4 N (3-Am no-propyl)-N[1-(5- "H NWR (500 Mz, 100C,
m z Method benzyl -3-nethyl -4-o0xo0-4,5- DVBSO d6): 8:
wQ@ 2004/078758 3H) , 492 24 di hydro-i soxazol o[ 5, 4- FCBSEZ008000304
(m 4H), 7.06-7.12 (Mt) d]pyriinidin-6-yl)-propyl]-3-
(m 4H), 5.77 (d, 1H), 5.50 (br,
fluoro-4-nethyl-benzam de 1H), 4.90 (br, 1H), 3.40 (m
hydrogen chloride 2H), 2.57 (s, 3H), 2.49 (m 211),
2.31 (d, 3H, 2.13 (m 1H), 1.94 (m 1H), 1.73 (m
1H, 1.51 (m 1H), 0.69 (t, 3H) D5
N- ( 3- Ami no- propyl ) - N-[ 1- (5- =7TH-NMVR (500 MHz, 100C, iz
Met hod benzyl - 3- net hyl - 4- oxo-4,5- DMSO-d6): 8: 7.71
(br, 1H), 490 24 di hydro-isoxazolo[5,4- 6.99-7.35 (m
Th9 followingpmpgunds pare syntibsizadiassanding B-synthetisr sshgthg Dabove:
J=16.4Hz, 1H), 5.55 (br, 1H), nethoxy-benzam de
hvdrogen 4,90 (d. J=16.4Hz, 1H), 3.85 chloride (s,

Ex.3H)| 3.43 Compaefld 2. 57 S, 3H)1HBIMSR (m 2H) m/2. 11SM

(in

D-13 1 ,Nlﬁé."’é‘é“i’?‘é'?ﬁ’gm'%'(éb'&l/ 6753?@% iy @908@‘}7@06%704 Method
- 79 IE?@}HBLertEyImUM §ON Agdddc, pefdoLy, Hg)@ @-ﬂgmbﬁ’&hﬂ Ol 24
CN H2 CN HBCYNH2 S N [ $oval efyl

chl o‘P‘PYdléO t%RF*’[ZBH(gE‘I*&N- 3y N¢-7.35 (m, 7H), 7.07 [ (MH)
d]pyrimidin-6-yl)-propyl]-4- (br, 2H), 5.77 (d, J=16.4Hz,
methyl-benzamide hydrogen 1H), 5.50 (br, 1H), 4.85 (br,
chioride 1H), 3.41 (m, 2H), 2.57 (s,
3H), 2.51 (m, 2H), 2.39 (s,
3H), 2.10 (m, 1H), 1.92 (m,
1H), 1.72 (m, 1H), 1.52 (m,
1H), 0.68 (t, 3H)

D-2 N-(3-Amino-propyl)-N-[1-(5- | 'H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-0x0-4,5- DMSO-ds) &: 7.85 (br, 3H), | 478 24
dihydro-isoxazolo[5,4- 7.13-7.42 (m, 9H), 5.78 (d, | MH")
dJpyrimidin-6-yl)-propyl]-4- | J=16.2Hz, 1H), 5.55 (br, 1H),
fluoro-benzamide hydrogen 4.98 (d, J=16.2Hz, 1H), 3.39
chloride (m, 2H), 2.57 (s, 3H), 2.48 (m,
2H), 2.11 (m, 1H), 1.94 (m,
1H), 1.72 (m, 1H), 1.51 (m,
1H), 0.70 (t, 3H)

D-3 N-(3-Amino-propyl)-N-[1-(5- | '"H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-0x0-4,5- DMSO-dg): &: 7.67-7.80 (m, | 529 24

dihydro-isoxazolo[5,4- 4H), 7.29-7.47 (m, 7H), 5.92 | (MH")
dJpyrimidin-6-yl)-propyl]-2,3- | (d, 1H), 5.83 (br, 1H), 5.14 (d,
dichloro-benzamide hydrogen 1H), 3.20 (m, 2H), 2.58 (s,
chloride 3H), 2.39 (m, 2H), 2.16 (m,




S NH/ SN2 H3CNH2 Ni( ~ S O
CONH2 NH4OH NH DMF, K2003,
W2000/078785 2, NaOAc R R R N Pd/ C N NaN3 N
1. OHC' ' NHBoc 2. Na( OAc) 3BH

N DV NNS NH2 N3 S Br

lyr
HCI

2004/ 078758 PCT/ SE2004/ 000304

RR N1 4-MPhCQOC,
i n di oxane NHS HN |

H2O2

, N
r.t. N~ N SN

Py \ NNV~ \ HC
~i NH2
-80 The foll ow

H4OH 0 R
SR\ / Br
~N, PAI/51220D4/000304

ng

conpounds were synthesized according to synthetic

schene E above:

Ex. Conp

ound IH NV\VR mfz SM E-1

S N 2.4M
~~NHBoc / p WO

N- ( 3- Ami no- propyl ) - N-[ 1- (5- =#B-NVR (300 MHz, 96C, rn/z

Met hod .
1H), 1.95 (m, 1H), 1.68 (m,
1H), 1.41 (m, 1H), 0.70 (br,
3H)

D-4 N-(3-Amino-propyl)-N-[1-(5- | 'H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-0x0-4,5- DMSO-dg): & 7.77 (m, 3H), | 492 24
dihydro-isoxazolo[5,4- 7.31-7.37 (m, 4H), 7.06-7.12 | MH")
dlpyrimidin-6-yl)-propyl}-3- | (m, 4H), 5.77 (d, 1H), 5.50 (br,
fluoro-4-methyl-benzamide 1H), 4.90 (br, 1H), 3.40 (m,
hydrogen chloride 2H), 2.57 (s, 3H), 2.49 (m,

2H), 2.31 (d, 3H), 2.13 (m,
1H), 1.94 (m, 1H), 1.73 (m,
1H), 1.51 (m, 1H), 0.69 (t, 3H)

D-5 N-(3-Amino-propyl)-N-[1-(5- | '"H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-0x0-4,5- DMSO-dy): &: 7.71 (br, 1H), 490 24
dihydro-isoxazolo[5,4- 6.99-7.35 (m, 9H), 5.77 (d, (MH")

d]pyrimidin-6-y1)-propyl]-4-
methoxy-benzamide hydrogen

chloride

J=16.4Hz, 1H), 5.55 (br, 1H),
4.90 (d, J=16.4Hz, 1H), 3.85
(s, 3H), 3.43 (m, 2H), 2.57 (s,
3H), 2.51 (m, 2H), 2.11 (m,
1H), 1.92 (m, 1H), 1.72 (m,
1H), 1.52 (m, 1H), 0.68 (t, 3H)




benzyl - 3- net hyl - 4- oxo-4,5- DMSO-d6) S: 7.71 (bs, 311),
504 33 dihydro-isothiazolo[5,4- 7.20-7.40 (m 9H),
WG2®9/018158 ) d] pyrimdin-6-yl)-2-nmethyl- 1H), BCBSEZ004/000304
1H), 5.06 (d, propyl]-4-nethyl-benzam de 1H), 3.34
(t, 211), 2.68 (s, 3H), hydrogen chloride 2.64-2.7 (m
1H), 2.36 (s, 3H, 2.25 (t, 2H), 1.46-1.63 (m 1H),
1.12-1.30 (m 111), 0.90 (d, 3H), 0.45 (d, 3H E-2
N-(3-Am no-propyl)-N-{ 1-[5- "H NWR (300 MHz, 96C,
inlz Method (4-fluoro- benzyl; 3-net hyl - 4- DMSO- d6) b:
7.12-7.67 (m 522 33 oxo-4-3?di hydro- 11H), 5.86 (d,
1H), 5.57 (d, (M) isothlazolo[54d]pyri|nidin-6-
1H), 5.04 (d, 1H), 3. P15 §
yl]-2-methyl -propyl }-4- 275 (s, 3H), 2.66-2.72 (m
nmet hyl - benzam de hydrogen 1H), 2.36 (s, 311), 2.27 (t,

2H) tor | dec;l\;44- 56, mEth) dn10-4.28  (BP. 11N
0. OFt 3H-I) 04/ =N\ _NH
PCT/ SBEt004/ ocrcm04 HEXAMBYE FCN | 0 0o | O NZ 0 2

N NHZ 2N NaOH NH2 150C, 0.5h NH M crowave, 14OC 20m n
OO0 | \ NaOAc, HOAc, Br2 Benzybroni de, Ny
1X03 , r.t, 2days N O ~jk N' 110-120C, 2days

CN CN
2 _ Isovaleryl chloride [O] HaN CN
N, ‘ Py N/ \ - =
S NW *s” “NH, HsC g NH,
0]

l H,0,, NH,OH

CONH

ﬁ  _mon 5‘&&)\’” o 5—\&)\)\
NW
0

Brz, NaOAc

*ﬂx *ﬁ\* *ﬁ\x

1. OHC™"NHBoc
2. Na(OAc)3BH

1. 4-MePhCOCI, Py N
N HCl
2. 4M HCl in dioxane g7 N

N
" NHBoc SN

Y




O A/ 09/ N NaN3, DMF, YY NPhP, THF, HRON NO i
60C NONN | i 0.5-1hr lday O NN Br N NH2 1 \ O

w@Rook/078758 % 0 / 0, /~ NHBoc O N N Na( OQAc) 3BHCTMSE2004/000304
Et 3N, CH2C12 NO 2days O N N 2days O N H\,, ~NHBoc
\/\/NHBoc 5 WO 2004/ 078758 PCT/ SE2004/ 000304 -82 The
foll ow ng conpounds were synt hesized according to
synthetic schene F above: Ex. Conpound 1H NWVR yn/z SM
F-1 N (3-Am no-propyl)-NJ1- (5- "H NMR (500 MHz, 100C,
m z Method benzyl -3-nethyl - 4-o0xo0-4,5- DVSO d6): 8:
7.63 (br, 3H) 488 42 di hydrSB i soxazol o[ 5, 4-

3-7.39 (m , 5.90.(d, (M+)
Tha fé‘wa{& Cérmﬁowdf/ WI@?YH%PWﬂ ﬁccm}mg & syathetif, schae E Bbove:

I/

propyl ] - 4- et hyl - benzami de 1H), 3.37 (in, 2H),

? 7() (m hydrogen chlori 1H), 2.58 (s, 3H), 2.38 (s,
Ex.3H)|, Compound "H NMR m/z SM
E-1 N-(3-Amino-propyl)-N-[1-(5- |['H NMR (300 MHz, 96°C, | m/z Method

benzyl-3-methyl-4-o0x0-4,5- DMSO-dg) &: 7.71 (bs, 3H), | 504 33
dihydro-isothiazolo[5,4- 7.20-7.40 (m, 9H), 5.90 (d, | MH)
d]pyrimidin-6-yl)-2-methyl- 1H), 5.59 (d, 1H), 5.06 (d,
propyl]-4-methyl-benzamide | 1H), 3.34 (¢, 2H), 2.68 (s, 3H),
hydrogen chloride 2.64-2.7 (m, 1H), 2.36 (s, 3H),

2.25 (t, 2H), 1.46-1.63 (m,

1H), 1.12-1.30 (m, 1H), 0.90

(d, 3H), 0.45 (d, 3H)

E-2 N-(3-Amino-propyl)-N-{1-[5- | '"H NMR (300 MHz, 96°C, | m/z Method
(4-fluoro-benzyl)-3-methyl-4- DMSO-ds) &: 7.12-7.67 (m, | 522 33
0x0-4,5-dihydro- 11H), 5.86 (d, 1H), 5.57 (d, | (MH)
isothiazolo[5,4-d]pyrimidin-6- 1H), 5.04 (d, 1H), 3.35 (t, 2H),
y1]-2-methyl-propyl}-4- 2.75 (s, 3H), 2.66-2.72 (m,
methyl-benzamide hydrogen 1H), 2.36 (s, 3H), 2.27 (t, 2H),
chloride 1.44-1.56 (m, 1H), 1.10-1.28

(m, 1H), 0.92 (d, 3H), 0.47 (d,
3H)




2.35 (m 2H), 1.60 (m 1H), 1.30 (m 1H), 0.94 (d,
3H), 0.48 (d, 3H F-2 N (3-Am no-propyl)-N[1-(5- "H
WORMR4OEHIB MHz, 100C, m z Met hod PCT/SE2004/000304
benzyl - 3- net hyl - 4- oxo-4,5- DMSO-d6): S: 7.63 (br, 3H),
506 42 dihydro-isoxazolo[5,4- 7.10-7.40 (m 8H), 5.90
(d, (ML1) d]pyrimdin-6-yl)-2-nethyl- 1H), 5.64 (d,

J=10Hz, 1H), propyl]-3-fluoro-4-nmethyl- 5.10 (d,
J=16Hz, 1H), 3.38 (in, benzam de hydrogen chl oride
2H), 2.70 (m 1H), 2.58 (s, 3H) 2.36 (m 2H), 2.31
(s, 3H), 1.60 (m 1H), 1.25 em 1H), 0.93 (d, 3H),
0.48 (d, 3H) WD 2004/078758 PCT/ SE2004/ 000304 -83 F-3
N-(3-Am no-propyl)-N-{1-[5- "H NWR (500 MHz, 100C,
fn/z Method (4-fluoropkanmip g3- et hyl-4- DMSO-d6) S:
7.60 (br, 3H) 506 42 oxo0-4,5-di hydro-i soxazol o

71 17907. 34 5 88 (
yrih g slyi o]

\ . OHz we{—héyd—p{—eapyl}
J— Riiz, 1H)1sebgsgam de
2 75 (| n, 1H, 2.60 (s,

1.55 (m 1H), 1.25

240(s 3H), 2.32 (m
, 0.95 (d, 3H), 0.50
(d 3H) F-4 N-(3-Am no-propyl)-3-fluoro- 1H NVR (500
WMHz, 100C, nn/z Method N-{1-[5-(4-fluoro-benzyl)-3-
DMSO-d6): S: 7.57 (br, 3H) 524 42

met hyl - 4- oxo- 4, 5-di hydro- 7.11-7. m 7H), 5.86 (d,
£16Hz, 1H), 5.61

(MN , i soxazol o[ 5, 4-d] pyri m di ng,6- , , 5.
d, J-10Hz, NaOAc, HOAc, Br
y | NH Benzybromide, DMF ) I ’ T2
N

N
M K,CO, , r.t, 2days N /)\)\ 110-120°C, 2days
N 0" °N

a N _NaN,, DMF, | Ph,P, THF, H,0
\ — 0°C N
o N 1day

0.5-1hr
Br

0 Cl
0 (\ﬁ
OWNHBOC
74 N
Na(OAc)BH, N | /)\)\ Et;N, CH,Cl,
0™ °N

2days 2days

HN\/\/NI{BOC \i( \/\/NHBOC




yl]-2-methyl -propyl }-4- 1H), 5.08 (d, J=16Hz, 1H),
nmet hyl - benzam de hydrogen 3.39 (m 2H), 2.71 (in, 1H),
w@hdosnisies 2. 58 (s, 3H), 2.36 (m 2H), 2.31 (SPCB§§2004/000304
1.58 (m 1H), 1.25 (m 1H), 0.95 (d, 3H), 0.50 (d,
3H) U_tility 5 The conpounds of the present invention
have utility for the treatnent of neoplastic disease
by inhibiting the m crotubul e notor protein HsEg5.
Met hods of treatnment target Eg5 activity, which is
required for the formation of a mtotic spindl e and
therefore for cell division 32 Thus, inhibitors of Eg5
Thﬁf({{e been shown to bl ock cells in the netaphase of
Igwing comppynily wers syaihesvied @reording tofsyaibeticgclesd Baboxeid
to therefore have anti-proliferative effects. Thus Eg5
inhibitors 10 act as nodulators of cell division and

Ex.ar g expect@dmpmntﬁe active agai nstH N8| ast i c HingeaseSM

lalmiaYaVYaW. N aYaYateYaW,|

SUgQRG#S A4 018198 PG 66304
F1 arc 5 ofr‘aﬁyo(? i Wélymggt (lﬁ/m fggﬁgMﬁEoll%C hPiGst af Method
or diemyd 3tmal$y]esqxoa55-vvel Dmd &,sz”‘7%§ @A) ymgg‘]orrmsz
tunogs of . the CFSH ral anf gerl eral nervous st en
and SOPREF ‘épes suph2%d ,aﬂHha599|(I§1ro dojma
ang dﬁ;sy&ﬁnémrﬁ;ﬂ)m—mﬁgﬁ [ nhnl?} t_cpgéﬁ @ ?H?' § 1e pected to
er

be |usef the treatpent ot proli t)ve

di Cé’é‘? gé'i’ﬁ'g VRRGHEE nptH) 3% éu, 2H), alﬁ(bl(mmune,
I nf| IhgaidpéOdYoride neur ol og r ul ar
di geases. Conpounds of the b?égz 9@%\%@%%@ have bleen
shgwn to inhibit Eg5, as|22idémni2higdl6g (vhllabhjte
Gr¢gen Assay described hefgin., 1 u riovi ded by
t hijs i nvention should al sgé(gémugé_ﬁo%g &gf%ﬁdar ds gnd
reclgents | n deteri ni ni ng()lﬂéh@l,alﬂ)' lity of a po enti gl

oL hr n\II ded

N |.JIIc T l: U A 1L lJI 1 . Ay
B2 IN;: Mer e mper}i'})ngl SS Fgmg)]{a@%%%mbooo? tHEs | Method
I Ny derdzybB-nAssig Ry x0-U5- Mal 6!§1(7{'Sb€d ?@eﬂé nzaogat i|¢2
aCtdﬁ?é’é%’ .of t(ﬂe[rs 5rmt r and effects o ’in’lbitors
was PEEFUPHG a mal [chi@-840 (m, 8H), 5.90 (4, | MH)
d]pyrimidin-6-yl)-2-methyl- 1H), 5.64 (d, J=10Hz, 1H),
propyl]-3-fluoro-4-methyl- 5.10 (d, J=16Hz, 1H), 3.38 (m,
benzamide hydrogen chloride 2H), 2.70 (m, 1H), 2.58 (s,
3H), 236 (m, 2H), 2.31 (s,
3H), 1.60 (m, 1H), 1.25 (m,

1H), 0.93 (d, 3H), 0.48 (d, 3H)
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gre

ATP, and has been used previously to

en assay,

nmeasure

t he

whi ch neasures phosphate |iberated from

w@ewuw7a7y8 of ki nesin notors (Hackney and Ji angPCRSEXDP4/000304
Enzyne was reconbi nant 20 HsEg5 notor domain (am no
acids 1-369-8H s) and was added at a final

con

centration of 6 nM

to 100 gl

reactions.

Buf f er

consi sted of 25 nM PIPES/KCH, pH 6.8, 2 nMMCd 2, 1 nM

EGTA, 1 mMdtt,

pac

reagent was pr epared as fol F8ds:
of Mal achi
E-34; sskﬁ@ré&im?w@@ﬂ)'ﬁi {1of5>- Hp

vol

8.4
200
fil
poI
120
gl

add
m n
con
and
908
PCI
st g
par
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une, 0.27

bd
R S

tcéipébﬁ tdhydagiexazade gi

SRR 0°T 1
roefthsénggyb} ~gHdethyed i n

. I i
Wiiod Blgkodtll bREL! D
taining 2 mM ATP (fin

6. 053 gM pol yneri zed
nM in 15 gl of buff
/ SE2004/ 000304
rt reaction. Reaction
ticular 20 mn at ro
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Utility

The compounds of the present invention have utility for the treatment of neoplastic

disease by inhibiting the microtubule motor protein HsEg5. Methods of treatment target Eg5

activity, which is required for the formation of a mitotic spindle and therefore for cell division.

Thus, 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. Thus Eg5 inhibitors

act as modulators of cell division and are expected to be active against neoplastic disease such as
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R AM 5/ m R BD_R1 m=0,1,2 n=0,1 (1) 10
wherein, Ais C=O, CH2, or SO2; B represents
W@moh/@mlss y substituted al kyl, optionally subsPCT/SBE04/000304
al kenyl, optionally substituted al kynyl, optionally
substituted aryl, optionally substituted cycloal kyl,
or optionally substituted heterocycle; 15 Dis 0 or N
wherein O is optionally substituted with one RS,
wherein Nis optionally substituted wth one or nore
R8, and when n is 0 and mis not O, R8 is attached
directly to B R and R2 i n-&bmbi nation forma fused
5- e red heteroaronatlc ring that is optionally
Cargihiga o n)?@f’gl'fa% YR ugie, oplasy prostate 9r Athst tissugscasrwahigns feakemigs and
lyr@$hotRA MR 8f fhic ERGEIhd RAMESN n%o%’érygﬂéﬁa AHdYRer ngr ))8)%8 such as

nore than 2 oxygen atons or sul fur atons or
melangma, fipspeirema @pdpstorgarreng. sEg5rmI1@b1éfﬁ@I entalsy exmiced ekt useful for the
I
e hr PRACAR PR Bt bt RBLIRARLLS nfpmacors
negplogisHeandycartioyssqutantisersesycl oal kyl , optional I'y
substituted cycloal kenyl, opti onal | y substituted

cycl oal kynyl, optionally subst ituted aryl or
wpounds af thy Pfesfmﬁ giventionddvdteer stoewnctb inhibMESD) @dd Bef-Biifed by Malachite

Grgg%%z(%g%{bg&)g% 3 -87 R4 and R5 are independently 4

rom optionally substituted al kyl, or
and R5 in conbl nation forma 3-, 4-, 5- or 6-
whi ch .ma onaII

ol B kP O Pl 8 A TR ke gens
detémmmlg-lthe abiliyostal doyensiailphitriniacdutichal 3b yiibit Kyt TBBRIWANIA be provided in

I,
R i e e

subst ituted cycl oal kenyl, optionally substitut Ied
& |, optionally substituted heterocycle,
AsS s(:l oal kyny p y y

Malachite Green Assay

Enzymatic activity of the Eg5 motor and effects of inhibitors was measured using a malchite
green assay, which measures phosphate liberated from ATP, and has been used previously to

measure the activity of kinesin motors (Hackney and Jiang, 2001). Enzyme was recombinant

- HsEg5 motor domain (amino acids 1-369-8His) and was added at a final concentration of 6 nM

to 100 pl reactions. Buffer consisted of 25 mM PIPES/KOH, pH 6.8, 2 mM MgCl,, 1 mM
EGTA, 1 mM dtt, 0.01% Triton X-100 and 5 pM paclitaxel. Malachite green/ammonium
molybdate reagent was prepared as follows: for 800 ml final volume, 0.27 g of Malachite Green
(J.T. Baker) was dissolved in 600 ml of H,O in a polypropylene bottle. 8.4 g ammonium
molybdate (Sigma) was dissolved in 200 ml 4N HCI. The solutions were mixed for 20 min and
filtered through 0.02 um filter directly into a polypropylene container.

5 ul of compound diluted in 12% DMSO was added to the wells of 96 well plates. 80 ul
of enzyme diluted in buffer solution above was added per well and incubated. with compound for
20 min. After this pre-incubation, substrate solution containing 2 mM ATP (final concentration:

300 uM) and 6.053 UM polymerized tubulin (final concentration: 908 nM) in 15 ul of buffer



optionally substituted aryl, or R6 and R7 in
conbination forma 3-, 4-, 5- or 6- nenbered ring,
wakiogh78Tey) al so be substituted; R8 is i ndependeait/5E2004/000304
selected fromH, optionally substituted al kyl,
optionally substituted alkenyl, optionally
substituted al kynyl, optionally substituted
cycl oal kyl, optionally substituted 10 cycl oal kenyl,
optionally substituted cycl oal kynyl, optionally
substituted aryl, or optionally substituted
heterocycle; RI is independeﬁﬁry sel ected fromH,
optionally substituted al kyl, optionally substituted
wegg therhgdded Eprackywall foystastigagtion.uReastion kpswpixed end ingbater yor a particular
. 0 . . | . )
20 e Ay e Tht KRB KT b BHEE Ly BbRgnor 150w
mabgshitogratr/ymsodismhintalybelete azagent, amd abgirbannadehy atlf5 0 nanometers exactly 5

i RS BHRBY LB B AR T B Bl rpted

and EGpd cattulared@siap ix CeMtigViemosoft)i s C=O. 20 4. A conmpound
as recited in Claiml wherein Bis optionally
substituted al kyl or optionally substituted
het erocycle. 5. A conpound as recited in Caiml
wherein B is optionally substituted G -4al kyl. 25 6.
A conpound as recited in Caim1l1l wherein Bis an
optionally substituted O -4al kyl wherein such
substitutent is independently selected from NH2, -OH,
-NCH3, -N(CH3)2, -N cycl opropane, -N cyclobutane,
azetidine, pyrrolidine, or piperdine. WO 2004/078758
PCT/ SE2004/ 000304 -88 7. A conpound as recited in
Caim1l wherein Dis O optionally substituted with one
or nore R 8. A conpound as recited in Caiml
wherein Dis N optionally substituted with one or nore
5 R8. 9. A conpound as recited in daiml wherein R
and R2 in conbination forma fused 5- nenbered
heteroaromatic ring that is optionally substituted
with 1 or 2 substiutents, said ring
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havi ng one nitrogen atom and one sul fur atom or one
nitrogen atom and one oxygen atom 10 10. A conpound

w@goopmets7seed in Claiml wherein RL and R2 in copdi/SEX0D4000304
forman optioanlly substituted fused isothiazole, or
an optionally substituted fused isoxazole. 11. A
conpound as recited in CCaim1l wherein R and R2 in
conbi nation forma fused 5- 15 nenbered heteroaromatic
ring that is optionally substituted with 1 or 2
substiutents, said ring having one nitrogen atom and
one sul fur atom or one nitr’@één at om and one oxygen
atom and wherein said substituent is selected from

Clamsga) kyl , or hal ogen. 12. A compound as recited in

1. 0 aianBohpshief 1Rk g R driict@Rl fopah @y, substituted aryl. 20
13. A conpound as recited in daim1l wherein R3 is
optionally substituted C5_7aryl. 14. A conpound as
recited in Claim1l wherein R3 is optionally
substituted C5_7aryl wherein said substitutent is
i ndependently sel ected frgm Cig%al kyl, F, d, Br, or
I. 25 15. A compound_aAas r§ci t/gj%hm Caim1l wherein R4
and R5 are H 16. AR recited in Claim1
wherein R6 and R7 are i[jdep ndemrt y selected fromH,
or optionally substiFg | .R30 WO 2004/ 078758
PCT/ SE2004/ 000304 -89 17N A ompound as recited in
Caim1l wherein R6 and R are N ndependently sel ected

fromH or C.6al kyl. 18. A’co\@%ﬁﬁeiecited in
Claim1l wherein R8 is indep entlly gglhectgd from H,

5 optionally substituted al Kyl, or optionally
substituted heterocycle. 19. A conpound __ ecited in
Claim1 wherein RO is independently selflé"g)?le from
optionally substituted aryl or optional=#¢lsubstituted
het erocycle. 10 20. A conpound as recited in CCaiml
wherein RO is independently selected fromaryl or

het erocycl e either of which (¥ optionally substituted

Whg\fle}nl;] 1 or 2 substituents wherein said

A is C=0, CH;, or SO,;

B represents optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted cycloalkyl, or optionally
substituted heterocycle;

D is O or N wherein O is optionally substituted with one R®, wherein N is optionally
substituted with one or more R®, and when n is 0 and m is not 0, R? is attached directly to B;

R' and R? in combination form a fused 5- membered heteroaromatic ring that is optionally
substituted with 1 or 2 substituents, said ring having at least one nitrogen, oxygen or sulfur
atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom;

R’ is independently selected from H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl or optionally
substituted heterocycle;
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substituent is independently selected from-Cl_6al kyl,
-OC1_6al kyl, F, d, Br, 1. 21. A conpound as recited
WO poo@lozs7as 1 wherein RO is C5_7aryl optionally PCT/SE2004/000304
substituted with 1 or 15 2 substituents wherein said
substituent is independently selected from-Cl. 6al kyl,
-OC1_6al kyl, F, d, Br, I. 22. A conpound as recited
in Caiml wherein: nisO 20 Ais COor CH2; Bis
optionally substituted Cl_6alkyl; R and R2 in _
conbination forma fused 5 nenbered heteroaryl; R3 is
optionally substituted C5 7ar8§/71. R|4 anddeS areHH; 25
R6 /s are are independently selected fromH or
opt ﬁof*réﬁ Rypreingenendsntly afﬁ%ﬂt%viwm optiongy puhstituteql alkyl, or R* and R®
in &iﬂrﬂﬁﬁdtfbﬁ E‘(ﬁ‘ﬁil @3—)’4 9-r01‘ @pﬁlbﬁﬂé}teél ﬁngc' mﬁll tﬁé’y a%%ae letlorflly substituted;

het ef onpound as recited’in
V\heP\ei"fHe/R aFf @éePS@deAﬂY seleotgddroncHpoptipm DO kst DRey8Ryl, optionally

suf%eﬁ%ﬁ@gﬂ/ %ﬁgﬁl subsqg%tgﬁ %lﬁyn% %&Véﬁ%ig %{%ﬁ%&?{aﬂcyl optionally

substituted wth one

subsiijafed cycloglkenpi pptionally supstitaied opdentkynyNoptjonhibpsubstiteted heterocycle,

onSaghy BeucUEh SR AR 0 o 511200, R v,
whichmepytabratbeisgbstiipd; onal |y substituted with 1 or 2

e ) YA TR —
alkg)w,gmnomllg isubsRBitddsalkypyl, op‘tainhlyy sibirttited ciicRAlkyh @Pidnally Ribstituted
o8, 0l SRaE B0, e RIGRERIRRL oS gty
subswutedﬂlaﬂefoyyaubst ituted aryl

R%is independently selected from H, optionally substituted alkyl, optionally substituted

alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl, or optionally
substituted heterocycle.

2. A compound as recited in Claim 1 wherein A is C=0 or CH,,
3. A compound as recited in Claim 1 wherein A is C=0.
4. A compound as recited in Claim 1 wherein B is optionally substituted alkyl or optionally

substituted heterocycle.
5. A compound as recited in Claim 1 wherein B is optionally substituted C;_4alkyl.
6. A compound as recited in Claim 1 wherein B is an optionally substituted C, 4alkyl

wherein such substitutent is independently selected from —NH,, -OH, -NCHs, -N(CH3),, -N-

cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine.
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24. A conpound as recited in Claim1l wherein: n is O
Ais CO 15 Bis Cl1 _6alkyl optionally substituted with
wop@407875he fol l owi ng -NH2, -OH, -NCH3, - N CH3)RSE2004/000304
-N-cycl opropane, -N cyclobutane, azetidine, _
pyrrolidine, or piperdine. Rl and R2 in conbination
forma fused 5- nenbered heteroaromatic ring that is
optionally substituted with 1 or 2 substiutents, said
ring having one nitrogen atomand one sulfur atom or
one nitrogen atom and one oxygen atom and wherein said
substituent is selected from$820 Cl_6al kyl, or
halo en. R3 is optionally substituted C5 7aryl wherein
*sai 6* ompewnd %F@vad }nsCIPIHHﬁb’é?FG@rQ isyO optismallit sulistitwtedwith one or more

Rﬁj_ﬁalkyl, F, d, Br, or 1. R4 and R5 are H R6 and R7
are i ndependently selected fromHor -Cl 6alkyl; 25 R9
is C5_7aryl optionally substituted with 1 or 2
subgt f ' : :

5 Ji N d%pde Ir}%gﬁ(ﬁ? \Ms}:gl&g%ltrbel %ﬁ% ?g}rhérg%? %eﬁj @foflélisy&ﬁ?tglgﬂw&f one ot more
F ad, Br, I. 25. A conpound as recited in Caiml
wherein: nis l; 30 Ais CO.or CH2; WO 2004/078758
PCT/ SE2004/ 000304 -91 B is optionally substitued

9. C1_Baiopyind as Becited N Gain0l RhereindR' BRd Rhinwombinadsr R b dtisad 5-

megnl?%fsétﬁ;ﬁtgtu{b i & Jféj%lhtl:é rt?o%%%éugﬁtémﬁgfl wﬁgq ﬁg %;f’[lﬁtiﬁgts,l_ﬁiald ring

haong optiioegsh hgonwld@ne sulifie skoml, biydrie nithGei atoir addl one oxygen atom.
optionally substituted Cl_6alkyl; RO is optionally
substituted aryl.

10. A compound as recited in Claim 1 wherein R! and R? in combination form an optioanlly

substituted fused isothiazole, or an optionally substituted fused isoxazole.

11. A compound as recited in Claim 1 wherein R' and R? in combination form a fused 5-
membered heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring
having one nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom and
wherein said substituent is selected from Cj_salkyl, or halogen.

12. A compound as recited in Claim 1 wherein R is optionally substituted aryl.

13. A compound as recited in Claim 1 wherein R? is optionally substituted Cs.saryl.

14. A compound as recited in Claim 1 wherein R? is optionally substituted Cs.;aryl wherein

said substitutent is independently selected from Cy.alkyl, F, Cl, Br, or L.
15. A compound as recited in Claim 1 wherein R* and R are H.

16. A compound as recited in Claim 1 wherein R® and R are independently selected from H,

or optionally substituted alkyl.
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10 26. A conpound as recited in Claim1l wherein: nis
1; Ais COor CH2; Bis optionally substitued

w@0dardkys ; Dis Nor 0 15 R and R2 i n conbi PEL/SE2004/000304
forma fused isothiazole, isoxazole; R3 is optionally
substituted phenyl; R4 and R5 are H R6 and R7 are H
or optionally substituted alkyl; R8 is H or
optionally substituted Cl_6al kyl; 20 RO is optionally
substituted phenyl. 27. A conpound of fornmula (I)
sel ected from N-(3-Amno-pro yI) N-{
1-[5- (4-fl uoro-benzyl) - 3- met§9F oxo 4 5-di hydr o-

i sot hi azol o[ 5, 4-d] pyri m di n- 6- yI] propy
17- 4- frcomppuridep resipia Clgim 1 wherein R%and R"are mdependently selected from H,

no- propyl ) - N[ 1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5-d
Orﬁgég?ﬁv}sothiazolo[5,4-
d] pyri m di n-6-yl) - propyl]-4-bronn benzam de;

N- (
15, (B QBROGL RN i Logheria R pdpmendenty eleted
opt-lomlllp wbsmmiedi alkyl5 9y¢p)1opa1bmabs]trt@ed:lhﬂt@0@ebe nzam de;
N- ( 3- Ami no- propyl ) - N[
1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4
1930 A compound as recited in Claim 1 wherein R is independently selected from optionally

r.imdin-6- 3-fl uor o-4-net hyl - benzam de;
s Gy geatibs PBibha oot o2

N—(3 Ani no- propyl ) - N-[

1- - benzyl - 3- yl -4-0 di. sot hi azol of 5

0. ( afs9rP .aﬁreeltifr 0 (B?IH‘p{/(Mleer’oR Iéﬁ‘&%i 49 Setpisiddem deom iyl or
hetéi@pm&ba{henﬁvan&ﬁ& b@&mhn}c su'?b§ﬂ1tdtefl JitB o O s@sAR¥hth wherein said

nz

Sut&PWﬁ‘%fr‘%)mfi%’G{“Fﬁﬂﬁ& mlﬁfesi fzpna]%yalkyh W r-s8kyh §-Gr Bpd ] - ani d

e, 5 Benzo[b]thi ophene- 2-carboxylic acid

(3-am no- propyl) %{ ng benzyl - 3;met hyl - 4- oxo-
214i higpaprwdanresied B[Baim Lyhirein®’ o @f-vetyymtwpalbpvbﬁm@tﬁd with 1 or

2 sBbstituents wherein said substituent is independently selected from -Cy.¢alkyl, -0OCyalkyl, F,
Cl, Br, L

22. A compound as recited in Claim 1 wherein:
nis0
A is CO or CHy;
B is optionally substituted C;.¢alkyl;
R! and R? in combination form a fused 5 membered heteroaryl;
R%is optionally substituted Cs_7aryl.
R*and R’ are H;
RSand R are are independently selected from H or optionally substituted alkyl;
R’ is optionally substituted aryl or optionally substituted heterocycle.

23. A compound as recited in Claim 1 wherein:
nis0
A is CO or CHy;
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N- Azeti di n-3-yl met hyl - N- [

1- (5-benzyl - 3- et hyl - 4- oxo- 4, 5-di hydr o-i sot hi azol o[ 5, 4
wa@lRqynoisrssli n- 6-y1) - propyl ] - 4- met hyl - benzam de; PCT¥SE2004/000304

1- (5- Benzyl - 3-i net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o[ 5,

4-d] pyrimdin 10

6- vyl )- propyl ] - 4-nmet hyl - N- pi peri di n- 3-yl net hyl - benzam d

e; N (2-Am no-ethyl)-N]|

1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol 0[5, 4

- d] pyri mdin-6-yl)-propyl]-4-inethyl-benzam de; N[

1- (5- Benzyl - 3- net hyl - 4- oxo- 4984 hydr o-i sot hi azol o[ 5, 4

- ro

N- ]( %bh@ﬂﬁé{gm%?ﬁv&%@ﬂ%% wifh peq efyhe followyingi ek, 051, -NCH;, -
NS, NooyBepbphne3 Nre;clmﬂutaﬂe g%aldﬂnefupﬁfdmhe Gripaftdth@zol of

5, 4-d] pyrj m di,n-6-yl)-propyl]-

N (3- di mRtawIRa M GRebitasiey Formua fivedry mepmbered hteroaromstif ring that is
1- (&pt ﬁﬁﬁ‘l@’éubﬁr‘rﬁf@& tith 14¢ 9)§190sﬂ‘ut§ntg ISh% B nh i Qﬂe%ﬁl!)g%k Rtot and one
-d] pyri mdin-6-yl)propyl] -

N %ﬁfiur afepr eRpe Aifagen pewmpd pnejoygernatbbenz ani deh o
N-[1-(5- 4, 5-di hydr o-i sot hi azol o

5, [4- d] pylgﬁ?nsyt 5 @f%?l% ‘é“%%%}?ﬁf‘g’f N 20

[3-(cycl%mﬂd@yla@|fhl no) pr opyl ] - 4- net hyl benzani de;

N ( 3- .

1- 25 az%&y ﬁ&g\ ﬁre%kﬁﬁff%\é%%(eo% geéeccf dhy r}ololr %tfoﬁlfﬂgﬁﬁbﬁtft%t,eﬁ

- d{%yalkyh di n- 6-yl ) propyl] -4-methyl benzani de;

N[ 1-(5- o45d|hydro i sot hi azol of
5 51 d]( pyl?ﬁ?né ong’lzayn%F) t‘%uteél' il}'lyf

nmet hyl - N-[ 3- ( 3- pyrrol [ d| n-1-yl propyl) benzam de; 25

N[

24. (% BBV 251Gl AR BB di hydr o- i sot hi azol of 5, 4
-d] pyri mislOn- 6-yl) pr opyl ] -4-
net hyl - %%(%rret hyl am no) propyl] benzam de; N[
1-(5-Be met hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o[ 5, 4

- d] B))sr(ll][’ghldylrbpﬁorydll)y-swsﬁﬂﬂéd] with one of the following -NH,, -OH, -NCHj, -

ydr ox ) - 4- met hyl - benzam de;
N(%Ia()% Iﬁm’ éﬁ)%]ﬁy-&;/cyﬁ_ot)utane az¥3t1d1ne pyrrolidine, or piperdine.

1- (5-be Ilé&éhd /? ﬂ&:"oﬁ*ﬂé nattorOf%8n 4 ﬁ@e&j 5%%&&@&&@6@&9&%{ Prgthat is
6-yl)-propyl ] -4-met hyl - benzam de; VO

opt@@e}g; @B\gsgrynggg ‘pS@T,l SE2 5sigoss @agd ring Baving one nitrogen atom and one sulfur

atom¥; &r?bn@\mn%@erpit&ﬁ)éha ot c[xygen atom and wher n said substituent is s teg from
1- (5- benzyl - 3- net hyl - 4-0xo- dlro I sot hi azo oe[lqg,
Cigalkyl, or halogen.

d] pyri ml@ii%p@ibﬂzh])y‘sgbs”f‘iﬁﬁéw&{qurypaﬂérlih%éi@ﬁﬁmu'téﬂ?ﬂzigdyﬁgn%énﬂy
selected from C;.alkyl, F, Cl, Br, or L.
R*and R® are H;
R®and R are independently selected from H or -C;_¢alkyl;
R’is Cs.saryl optionally substituted with 1 or 2 substituents wherein said
substituent is independently selected from -C;_galkyl, -OC 1-salkyl, F, Cl, Br, I

25. A compound as recited in Claim 1 wherein:
nisl;
A is CO or CHy;
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N- (3- Am no-propyl )-N {
1-[5-(4-fluoro-benzyl)-3-net hyl - 4-oxo-4, 5-di hydro-

WO szl of 5, 4-d] pyri m di n-6-yl ] -2- et hyl - pre@EyEE2004/000304

-4- et hyl - benzam de; 5 5-Benzyl-6- {

1-[ (3- hydroxy-propyl)-(4-nethyl - benzyl)-am no] - propyl }
-3-nmethyl -5H isothiazol o] 5, 4-d] pyri m di n-4-one;

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

1-[5-(4-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5- di hydr o-

I soxazol o [5, 4-d] pyrim di n-g;#l ]-2-met hyl - propyl }

- 4- methyl benzam de; N-(3- no- propyl )-3-fluoro-N {
1-[5- 4%Iuoro enz ) - 3- rreth)fl-4 0x0- 4, 5-di hydro 10
|soxazol [sororgliypp Wflﬁi 2- et hyl - propyl } - 4- et
hyl - benzamgde; 0 N- ( 3- Am no- propyl) N[

1-(5-benzyl - 3~ et hyl - 4- oxo- 4, 5- di hydr o-i soxazol o[ 5, 4-
d] pyri i n$0qnﬁF611y¢0}nb2na,§1@11 Frym_adfpssdys| hermherqd hstegoagyliret hy | -

benzam dgs dnd 1)- N[
1- (5-benzy lls?lgh Hﬁﬂb&%mggo gi 5-di hydr o-i soxazol o[ 5, 4-

d] pyrii rﬁ Bgﬂlf}[,- 2- met hyI propyl ] - 4-nmet hyl - benzam de
;15 N- (B AFRNG: . I

1- (5-benz &f‘yl - 3- ngﬁgﬁp%h)) Sﬂbsgtuémhalkalro i soxazol o[ 5, 4-
d] pyri m 1ﬁH@rybpt)lorplrle5H81]1mttd|€etsdﬂwl benzan de;

N- ( 3- Ami

1-(5- benIg;}F Bl’gt-l ne}z%lyftgt%-eoxglﬂ, 5- di hydr o-i soxazol o[ 5, 4-
d] pyri m di n-6-yl)-propyl]-4-fluoro-benzam de;

26N(§c§ﬁh&&|d%§9e%}{?% %1%1 ox‘gh%elg di hydro-i soxazol o[ 5, 4

27.

20 d] pyrnlmldl n- 6- yI) propyl] 2, 3-di chl or o- benzam de;

N-(3- ﬁ@ &%o
1- ( 5- beri2{l ﬁyl 4 ox0- 4, 5- di hydr o-i soxazol o[ 5, 4-
d] pyr unlmismpﬁemllirswsﬁmyd i:”%}kfyl uor o- 4- et hyl - benzani de;

N- ( 3- yl)- N[
1- (5- berﬁz]ifll@ (ﬁet hyl - 4- oxo- 4, 5- di hydr o-i soxazol o [5, 4-
d] pyr i ijlaﬁdﬁzwc)miB[r@ﬁUﬂﬁorrﬂ‘a@@s%@@é%la@@l@zﬁfﬂagﬁe 25 28.

Acorrpo dacco 1o any one of clains 1 to 27, for
use as ﬁ%ﬁﬁ’é’ﬁ tl?‘ge MiYluse of a conmpound as

defi ned R“%@M;&m@ of clains 1 to 27, in the

manuf act yre, of a__nedicanment for the treatnent or

pr ophy| &x28d Bf argHsesogtionally sehsttuied abkylii t h cancer. 30 WO
2004/ 07 RP3SHRBES REIAPALAROEPE, catiyl;

R’ is optionally substituted phenyl.

A compound of formula (1) selected from:
N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-oxo0-4,5-dihydro-
isothiazolo[ 5,4-d]pyrimidin-6-yl]-propyl}-4-methyl-benzamide
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-propyl]-4-bromo-benzamide;
N-~(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-propyl]-4-chloro-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4
d]pyrimidin-6-y1)-propyl]-3-fluoro-4-methyl-benzamide;
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-94 30. A nethod for the treatnent of cancer
associated with conprising admnistering to a host in

woe®dotd7ssuch treatment a therapeutical ly ef f eR€T/9E2004/000304

amount of a compound as defined in any one of clains
1to 27. 5 31. Anethod for the prophyl axis treatnent
of cancers associated with conprising admnistering
to a host in need of such treatnment a therapeutically
effective anount of a conpound as defined in any one
of claims 1 to 27. 32. A netgﬁd for the treatnment or
prophyl axi s of cancer conpri'sing adm ni stering a 10

t herapeut i cal | ffectjve unt of a conpound as

def NAAd T HORGPYELb>-bsmaymimethyls-9y0-S-dihycro-isothiazolofs 4-

phaﬂ]p@ﬁmuﬁxil-sayn)Lpf%@q}:gQid&ml&o-saizhmﬁﬁ; claimed in any one
...33.. A nethod of producing a cell

of ﬁj a‘Tl ﬂ?f‘ﬁ 1 to 27. 33. F

cy cNePTRAiSI 2 GrRoxpinicid Ceampingsprapyhdt-63-bewyl-Emediat-4-oro-4.5-
Warr Bihydtb Qe sk oRINS HRMlpyristi@ih-c3) -HRapy1 | hitidaeed of such
treatnent with conpri'ses admnistering to said 15

ani RenzoBdthiophenerd-casboxbernid Gramine-prapulid tH berellad-methyl-f-oxo-4,5-
any dj | s, . : AR 1. j cal

co 1gg(ihts.illon cgkg%’i@gl gmgéligg%gﬁ%ﬁggﬁﬁfi ned i n any
oneNohzegifligr3vgmpthyl-N-[215-benzyh3-pretiryird ewoatd, Bdihydro-isothiazolo[ 5,4
acc _g8aht LN N VP ysabl e ester thereof,

t og?k@@ld&n téﬁb éatr%}il]eﬁagjt%{hgﬁ%&%ﬂﬁa@%faceut ically

ac c ¥t 4pBenzyds rieshyl-4doxordertlihpdroasathipaid] 5,4 20)pyd3midiA-

P SESSox ) BRERST AT TR et v el for o

ac cN2-atshigo-stlyl)-No{1-Erbennyl\si-methilytoxal-y,S @i ydroisétiiazolo] 5,4-
e S e R 350 1008 0T |

0- N[ 1KFBEktyR3 MheRiyl-M-dRo-A\b-fih¢di6 ds othidol INR-d ] rik@&in G-y-propyl]-
R7 N-(2-dimethylamino-ethyl)-4-methyl-benzamide;
N-[1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5 ,4-d]pyrimidin-6-yl)-propyl]-
N-(3-dimethylamino-propyl)-4-methyl-benzamide;
N-[1-(5-Benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5 ,4-d]pyrimidin-6-yl)propyl] ~
N-[3-(isopropylamino)propyl]-4-methylbenzamide;

N-[1-(5-benzyl-3 —methy1-4-0xo—4,5-dihydro—isothiazolo[5,4-d]pyrimidin—6-y1)propyl] —N-
[3-(cyclopropylamino)propyl]-4-methylbenzamide;
N-(3-azetidin-1-ylpropyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo [5,4-
d]pyrimidin-6-yl)propyl] -4-methylbenzamide;
N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5 »A-d]pyrimidin-6-yl)propyl] —4-
methyl-N-[3-(3-pyrrolidin-1-ylpropyl) benzamide;

N-[1 —(5—benzy1—3-methyl-4-oxo-4,5-dihydr0-isothiazolo[5,4—d]pyrimidin-6-y1)propy1] —4-
methyl-N-[3-(methylamino) propyl] benzamide;
N-[1-(5-Benzyl-3-methyl-4-oxo0-4,5-dihydro-isothiazolo[ 5,4-d] pyrimidin-6-yl)-propyl]-
N-(3-hydroxy-propyl)-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isothiazolo [5,4-
d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide;
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R7 R Br S ORBRRAORZI RARJ R3| NR5SBr2R2
N--R4 RS NFNR8 K2CO3 R1 N R6 NaOAc RN K2C03 H R7 HOAc

WBeooRP7OM R2 0 0 0 N)<RS Cl ~A~R9 R2 N~-R5 TFAPGRSB004RH0304

RR6Et RRE CR6E NR7 3 NR7 2 2 RNR/7 N R8 CH2G 2

AA, R8 ANR8 R9 R9

28.

29.

-93.

N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5 -dihydro-isothiazolo[5,4-
d]pyrimidin-6-yl)-2-methyl-propyl]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3 -methyl-4-0x0-4,5-dihydro-
isothiazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propyl} -4-methyl-benzamide;
5-Benzyl-6-{1-[(3-hydroxy-propyl)-(4-methyl-benzyl)-amino]-propyl} -3-methyl-5H-
isothiazolo[5,4-d]pyrimidin-4-one;
N-(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-
isoxazolo[5,4-d]pyrimidin-6-y1]-2-methyl-propyl} -4-methyl-benzamide;
N-(3-Amino-propyl)-3-fluoro-N-{1-[5-(4-fluoro-benzyl)-3 -methyl-4-0x0-4,5-dihydro-
isoxazolo[5,4-d]pyrimidin-6-yl]-2-methyl-propyl } -4-methyl-benzamide;
N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo [5,4-
d]pyrimidin-6-yl)-2-methyl-propyl]-3-fluoro-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-ox0-4,5 -dihydro-isoxazolo[5,4-
d]pyrimidin-6-yl)-2-methyl-propyl}-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3~-methyl-4-ox0-4,5 -dihydro-isoxazolo[5,4-
d}pyrimidin-6-yl)-propyi]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo [5,4-
d]pyrimidin-6-yl)-propyl]-4-fluoro-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5 -dihydro-isoxazolo[5,4-
d]pyrimidin-6-yl)-propyl]-2,3-dichloro-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-3-fluoro-4-methyl-benzamide;
N-(3-Amino-propy!)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo[5,4-
d]pyrimidin-6-yl)-propyl]-4-methoxy-benzamide.

A compound according to any one of claims 1 to 27, for use as a medicament.

The use of a compound as defined in any one of claims 1 to 27, in the manufacture of a

medicament for the treatment or prophylaxis of disorders associated with cancer.
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30. A method for the treatment of cancer associated with comprising administering to a host
in need of such treatment a therapeutically effective amount of a compound as defined in any one

of claims 1 to 27.

31. A method for the prophylaxis treatment of cancers associated with comprising
administering to a host in need of such treatment a therapeutically effective amount of a

compound as defined in any one of claims 1 to 27.

32. A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of a compound as defined in any one of claims 1 to 27 or a

pharmaceutically acceptable salt as claimed in any one of claims 1 to 27.

33. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-
blooded animal, such as man, in need of such treatment with comprises administering to said

animal an effective amount of a compound as claimed in any of claims 1 to 27.

34. A pharmaceutical composition comprising a compound as defined in any one of claims 1
to 27, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, together with at

least one pharmaceutically acceptable carrier, diluent or excipent.

35. A process for preparing a compound of structural formula (I) as claimed in claim 1 or a
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof which process

comprises:
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