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WD 2004/ 078758 PCT/ SE2004/ 000304 -1 NOVEL FUSED

HETEROCYCLES AND USES THEREOF Field of the invention
5 The present invention relates to novel fused
het er ocycl es, their pharnmaceutical conpositions and
? g§%7of use. In addition, the present |nvent|qﬁ 304
to therapeutic nethods for the tredt et 4Rl
prevention of cancers. Background of the invention 10
One sub-class of anti-cancer drugs now used
extensively in the clinic (taxanes, vinca- alkal oids)
are directed at mcrotubul es and bl ock the cel
di vision cycle by interfering with normal assenbly or
di ssassenbly of the mitotic-dpindl e (see Chabner, B
A., Ryan, D. P. Paz- Ares, |. GarC|a Carbonero
and Cal abrEsy SER AFIFROGECLES ANPISES THEREOH
J. G, Llnblrd L E., and G Inan A G. eds. Goodnman
| man' s The Pharnacologlcal Basi s of 15
ﬁ%@ffﬁw 100" edition, 2001, The MacGraw Hil |
Cbnpanies I'nc). Taxol(r) (paclitaxel), one of the
fective dru i s m. cr ot uhul e
ot abt Frrge i Eubh b abol Sec bERessls? i PG thng
compositioagmd ofethwilcof @bal B hdelstion bspridentalsicniipna ehtbsto ittRrabific
bl ock is often foll owed
Iﬁi&ﬁgggaggngﬁk%&ﬁ%akﬁg%fg%%?r&cycle wi t hout havi ng
properly divided, and eventually by apoptosis of

gﬁﬁgﬁﬁ!mmeﬁgﬁl s (Bl agoskl onny, MV. and Fojo, T.:
ecul ar eftects of paclitaxel: nyths and reality
(a cPrasbglssodontesmpoe: fres Puorpbetensgdpin tg3lins (apBe, yinca-
afQRIsre diRBted htd@icBlub@6d apd Ofbci the M/ Aliond ty&lb bP R AR

ar e_neut.ropeni a a eri pheral neurogpa

\ Pacl it I
D TP B e S SR Gl (16 RotFT B 6 ot Db ez

Ared, E,rCEhhﬁzSGarB@iehSR addCabathebisil P:QhtinSoPABiclad ey, Intlya@&ﬁanai G,
l{rglglrda EtEo raXd &1 man, ga&‘ ned’] t ({n:}’gd%lg%%?lcclﬂggaﬁé gg? ﬁl%%acg oglcal Basis of

’becorne hdens
Therpeutiax B eilision 26@, ThedipsiravaHel @cﬂﬁpahlhsshﬁlﬂ'.[ab{el@f@@:htaxel) one

olf ﬁé Im% t%%&vgﬁmg is f asg llsy é:l%%:o%%gf Etaﬁl 126]{ eIt mtte eres w1t§ Ehe normal

ereis a nee
Wﬂil afi‘i‘lsbl'@tk?&e %g’é‘ﬁ?@bl{qu s hlogkinanels ig feanddapbasa nﬂnitrameMltom

biRWE roft@nl deowlafee @ﬁp%a%eh@tﬂ Rk &Eﬁmbﬂt ﬁa&lﬁéj}:gépel I?ﬁ‘iqmed and

al so_for agents are effecti've agal nst
¥ e wepatshepq prppraial cells (Blagosklonny, M.V. and Fojo, T.: Molecular

effects of paclitaxel: myths and reality (a critical review). It J Cancer 1999, 83:151-156.)

Some of the side effects of treatment with paclitaxel are nentropenia and peripheral
neuropathy. Paclitaxel is known to cause abnormal bundling of microtubules in interphase cells.
In addition, some fumor types are refractory to treatment with paclitaxel, and other turnors
becomme 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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Kinesins are a large famly of nol ecul ar notor
proteins, which use the energy of ATP 30 hydrolysis
to nove in a stepw se manner al ong m crotubul es. For a
review, see Sablin, E P.: WO 2004/078758

?ﬂ)ﬂ?ﬁ%} 04/ 000304 -2 Kinesins and microt Ub&ﬂqﬁé%éogﬁb&"“

UECUYEs and notor nechani sms. Curr Opi n

2000, 12:35-41 and Schief, W R and Howard, J.
Conf ormati onal changes during kinesin notility. Curr
Qpin Cell Biol 2001, 13:19-28. Sonme nenbers of this
famly transport nol ecular cargo along mcrotubules to
the sites in 5 the cell where they are needed. For
exanpl e, some ki nesins bind % vescicles and transport

hem for | ong di stances al ong m crotubul es in axons.

RPEF 314 PIRPYICHEITE ST TATenATOBE echRiiHess Cirs OpasCelliAig 000,
233y 1 Al Sidk, W IH) @nd BOSG@NI: T84 @M 1i0Ha] hkdcO bt kBSsit Raklity.
é?t?blkﬁpg ﬁ%@ @g ar mtotic spindle. The m nus ends

Hé PotiM¥urPed8ri gi nate at the centrosomes, or
Spi n8érge pahiess of i haily trhepdt tsecun eiBgdildg ni@otibiges to the sites in
é%{égt\nl«%grg n%? at?‘:tneé n? 0? re]}tg ! 0 r I C . e%ﬁ,} cgtg W?s%iggs ﬂj& tliaﬂsgort them
fohpeedisiangessilaag m@tatpﬂfasneamﬁs rﬁetremﬂ Hzgnilymekmbes aitinfiatie Binesins, as
hter

3l IR IR o B8k o Phferds Pt WEL NI R 0 R Rl sinare
Thie papus §nds Bf the gpc@gtubule@on glgzéwtghe cntrosqRagfsf or sphdle R[Lft;ew]ms‘; the plus
eifds biig th\é\%ﬁéﬁ&ore]at th@ccnﬁ'gglleﬁ@ﬂé El@ﬁ oi%a&] Ao ?gnbete W u 8L hitotic

3rd edition, Chapte 8, Mechani cs o
spindle &pes e thpgbpamorgaes %tﬁ&t@hﬁp Pfsiﬁﬂfﬁlj and mrdm@wh% pigvement apart

abhsﬁgﬁn&ﬁe@aesﬁﬂg@c& %ﬁ@l@ﬂ@hﬁ@%d@l@ﬁﬂ%@ﬁmﬁg@n geg—mgCEmAB Bray,
res ’
oSS bt AR M OB ¥ eLS P -l GesvleppigeuotBe Call 3 caon,

smecis AllietMichdnids uN@#] IEgHion; aﬁl|994§ IGaﬂﬁidrP-uﬁl&hiag a6t. M Vork.

Too5 g (aip o881 1o el B BT Fhireho ¥} Wb e
Mrod Nighofd|: Byssphonylarmn py o34gdddi rsgmtds amedlbaecmmhouﬂmtn@n ?@S a
kﬁlﬁ@ﬂi‘ lreﬁeﬁgl rﬁcﬁfg gs%%af ﬁ)? % gg s %E]lﬂfe %ijngﬁ]onblp B%F eCeB r1 QS%h @i?) ?1 55-

t oSl s,
1é€ﬂ) AUKSP. irppitfialineia fyhewdoraloks in azanwprsxmsmég@rbsen &G to be

r@jﬂﬂecﬁ@b&h@éomé seMratio-ﬁl'ﬁ?thQ ![3{5913%9 off rﬁfﬂsﬂs,yan@ i’or Iﬂ'Je @Q@I&lﬂ?‘ of a bipolar

essential bipolar mtotic notors r|V|n% centrosone
ngharsdic ﬁor *’B‘B‘()‘E‘ﬁ &eastiifag R oaes O Goum Schodeyy]. M.: The bimC
£l o2 KihesisO&senil BpoRr iBSticanHérk Grivikl Rhitros@dkepdratiof. Biockem

A BB Mg el 0 RSB LD
mwicrotdbyles akdpsiatiate, in fheir banitndeedickak, R. E. ﬁ(efﬁm;iEJ Mitdhisod, ITeT.,
KEHSQJRE ﬁ? gindr I?e!a%}c’RoR n’gddglffgrrtgg] Igroiggsgc{ rglteé'l &u Jif%rgl?%%gotur{:%}e%rased motor
proteins in establishing spindle bipolarity. Curr Biol 1998, 8:903-913). Scveral reports have
indicated that inhibition of Eg5 function leads to metaphase block in which celis 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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proteins in establishing spindle bipolarity. Curr Mot
1998, 8:903-913). Several reports have 25 indicated
that inhibition of Eg5 function | eads to netaphase

bl ock in which cells display nonastral spindles.

Recently an Eg5 inhibitor called nonastrol was
W%&?”ﬂf’@%s %in a cell-based screen for mitoti &PEERYPY4
(Mayer, T.U., Kapoor, T. M, Haggarty, S.J., King,

R w., Schreiber, S. L., and Mtchison, T.J.: Snal

nol ecul e inhibitor of mtotic spindle bipolarity
identified in a phenotype-based screen. Science 1999,
286: 971-974). WD 2004/078758 PCT/ SE2004/ 000304 -3
Monastrol treatnent was showd-to be specific for Eg5
over_kinesin heavy chain, another closely related

mot oMOPasiTel tigptrerire shopg ks spprsfic ivpkasovetkingsin beeg® hain, another

Maaa sl mfb&r@ﬁﬁﬁhﬁe@&ﬁ ﬁ]ﬁ&tﬁﬁ&s@layéi‘fet AD%@RA " Cﬂa-lgl?ol Eg)éks the release

r I i Kapoor , hi son, T.
@b@’eﬁ?&e'\{g? m"fﬁfc(h%%ar %t Kproon, T My, prykMigehison; Tahi Eyafieeqfe thyt
thdnestiol i o dlbstsidiabibior GHbe mEheidsiBiEeS. (700 B;912081E@b99396)96 and

epeau

0RR SRS B Rrov el gy TaSioviie B A Bhingsif K69, - i,
@paSR, HRkneyHadk n@yde, B.H. Dnd IM&dlekx IR Intekacticard thlé(ﬂitlo&é ﬁkﬂbltor

: nonas
St SRS BB LB B ST DL 8 TR S
c33igtiguyolp oﬁhmsmmt@rmtem(ép rdvigwt $ee Satdiat 200¢;tSchietand Howadd,
2'601'3 eﬂe&nﬁﬁt\ﬂ{h rﬁHantﬂgi \pa% aﬁst) Q{PWB%I ﬂ)eer@(verﬁbq% ﬁ:%%p llcltlgf%te %? %thtlc

Schi ef Howar d, r eat nent
S@P%C@Piwt whichgons élwr@m o therrgl! giyisivn cyojentngil alhibe DNA isin

plﬁlcé ot hprophible aR1sRA kot YR KRG, Riv Wikeh 1510 @%ugthpﬁ‘, % "Sﬁ%\
g% §§ gf the cell division cycle unti’l all ‘the
N, T E’Bmmm%ﬁfesw TR v Gipnpsgoly g arp!l molecule

n(hlﬁﬁtpﬂcﬁﬂthe rfitdill kinbday ags JceilBiol 268 gid(s)msMss)L R,eceaﬂ@pom also

R L AR P TR PoRiEAE TP P A G p v

tymidr o¢l] lmekand egnoy moklig S(MajerGe ki, IBPQ()I 2000 150(5):

975-

i %l?:%&%hsﬁggftﬁg%gﬁftg g%;let%%s %rg%r % OthlSS 1n Oa cef‘lfrs,eogt: eamé &d}cgtes that it

yer-apEssed mé@mrweﬂsa@msonaéw@r AbplitBion YD 01/8BBE), higpasng that
E chal Hé’ﬁ%[‘ﬁcﬁﬁﬁ? beSisifidvBY 8¢ mﬁbltlaill - Bgs3ORe ?)reséa{ (fnr{géﬂ?{groﬁggleé af

ht_ to be necessary for mtosis
W%ﬂ@?ﬁt cells, gdo tapssted fpapiciopubulpsshyphasherxdptiongs ekarn peitiip mitosis

(RieddySr 47, D49BY. Bk h1ed) @bmef&K N hndMLiEA T, PMMQOQ% FkIARin-tike

t hat e be particularly sensitive to
DR B e ign b erior S SBR o A hapai F5e BB B410):
4294203 it ploAsaclded dosdeteatiitle éffect AIGELRGuIL BrrdVh GY iAEMRAL Bl
(I\qyyep Q?ﬂs H'BQJ)VL\%&LQ er%}t sﬁagges%%at ¥: g? g I}IR!BlvecP n rrpegrgnsa’d (fevelopment n

the mouse, but it disappears from neurons soon after birth, and thus Eg5 inhibition may not

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

in the treatment of neoplastic disease.
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20 (Blangy et at, 1995). See also; Sawin, K E. and
Mtchison, T.J.: Miutations in the kinesin-I|ike
protein EQ5 disrupting localization to the mtotic
spindle. Proc Natl Acad Sci USA 1995, 92(10):

- t hus nonastrol has no detectable
‘ﬁﬁgﬁgéﬁgu e arrays in interphase cells yﬁ%&%ﬁ&%ﬁ&wm
1999). Another report suggests that Eg5 |s i nvol ved in
neuronal devel opnent in the nouse, but it disappears
from neurons soon after birth, and thus Eg5 inhibition
may not 25 produce the peripheral neuropathy
associated with treatnent with paclitaxel and other
anti- mcrotubul e drugs (FerHat, L., Expression of the
mtotic notor protein Eg5 in postmitotic neurons:
i nplications for neuronal devel opnent. JNeurosci 1998,
S of the dderiod>) - Herein we describe the isolation
of a class of specific and potent inhibitors of Egs,
expected to be useful in the treatnment of neoplastic
d i se Bﬁ@cor&ﬁcéﬂﬁtﬁiﬁ@ﬁ/e&ﬂﬁﬂ&ﬁﬁdﬁ@é ﬁ@%ﬁh@%ﬂzﬂy drsd:vered novel

und%/ Wﬁ)lch 08 elssocr%: ~c¥ L%.QB%CF’Y %c&ﬁ&gnﬁg{%gm#é useful for their anti-
c&tllfpmcbfeatzem amwseﬂsucﬁa as anmaumb&nm dhre}fms%ﬁds inG@iHod Coftdement of

LA B KRG O30 SRR Tl nve
tamppunéathwrpgen@n@nm@laoh@h@ﬁmhemus@mdl compopititsgasainifig such
?a&lag%h u%e udioBERE @énﬂaazyds %@&Lﬁuﬂ%ﬁ@é 6ff gg&he% haying an

|V|ty|n urranor ani nal su1ec t1on
%B\?éll prolfgratipmsiias i enap pegwml sybiggtsn ﬂhmveanwlwelpteﬂe grocesses

B¢ Al CAkaid QFRRSAd! ONs contai ning such conpounds

and the yse of Sﬁﬁh conmpounds in the manufacture of
medi i%f-‘ri’é?ff@ SRR dPeidesRhagiaequiicaly pecptehly salty ofpragrres of such
cﬁﬁ:tf)ﬁﬁ:lﬂs | Asoibl BEBrdace ith Iﬂﬁbreﬁ&ﬂf) in@&tiSn apbll€ants Aue ik !pﬁHﬁm@deﬁtibal
dofhales, L ind a o TR Los ”atﬂ“f a%,a U & el

CORPOUN THE preget °‘?WPé’ H?‘F g cancer.

phar ﬁwh@mpcmal dre/expentpd b faalsaintils: mam;(ennﬂl ﬂﬁ@Se giftespokiated

vﬁm@msmd élusp%l famﬂ,gg%q@gg%@%ﬁa&ﬁ 1S s LGS Dlias),

I nvent on | cant s har haceu
@mvp&éﬁrthemsl Ch’liﬁ@e@afﬁmtdh@@elﬁ@S@st,smmafo@rvpbmsd&amﬂ stshreoma,

Hab8AL B AL AR nepiRop el AREQRE! dlcRScidbSs, SXRECLE D osis,
to be of value in the treatnent of di sease States

aglouypmg disgpsesygopty apdehronis ipflasngtign, b disspset 4of epwdaridispases with
r&thahveast gall&aion. (solid tunors and | euken as),
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fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcom,
haemangi oma, acute and chroni ¢ nephropat hi es,

at heroma, atherosclerosis, arterial restengfls

aut ol uunune di seases, acute and chronic infl amat

WO HE 8 E8ases and ocul ar di seases with 20 pg?@ﬁgpumm&M
vessel proliferation. 25 30 WO 2004/078758

PCT/ SE2004/ 000304 _5 Det ai | ed description of the
invention In a first enbodi nent, the present invention
provi des a novel conpound haV|ng structural fornula
(1): 0O BB z R4 RNRs R NRs WN Ag-f p-VRe7
Rsnm 5in 0,1,2 n = 0;34- m10 wherein, Ais C0O
CH2, or SOz B represents optionally substltuted
Detajled desgription,of thejnventien | t ut ed alkenyl optional ly

In a first embodiment, the present invention provides a novel compound having structural
formula (1):

i

@

wherein,

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

B represents optionally substituted alkyl, optionally substituted alkenyl, optionaily
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 atkyl, optionally substituted
alkenyl, optionally substituted atkynyl, optionally substituted cycloalkyl, optionally substituted

cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl or optionally
substituted heterocycle;
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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 R3, wherein Nis
substituted wth one or nore RS,

ﬁB @”@%de inis not O, R8 is attached d|re8¥ﬁ3&¥@ﬁﬁﬁnm

R and R2 in combination forma fused 5- nenbered

bet eroaromatic ring that is optionally substituted

with 1 or 2 substituents, said ring having at | east

one nitrogen, oxygen or sulfur atons, but no nore

than 2 oxygen atons or 2 sulfur atons or | oxygen and

1 sulfur atom 20 R3 is |ndeﬁéndently sel ected fromH,

opti qal sub i tuted al optionally substituted

al kegi/ 5&(*718 Fl%dfrﬂﬂéfﬁf)‘%ftt?fﬁl fpmeld ongntigpally subsipied pliiyd ¢ R and R’

8 uebsbindtioh eﬂmwc,lafqat kyd- meﬁBérbcDﬂﬂ@l %Mcﬁﬂkgﬁafléotu% 2 nali)i substituted;

T 0 At e B e OB L PR P by e et il
Elubstmt@kﬂﬂd@hyé, opiially Mﬁtﬂﬂt&? B&nﬁ@ﬁm@@ﬂsaﬁ% Qﬂ:loalk?l E?honally
| O
Rl SUE A BRIRED E‘Eﬁ““é’fﬁd Ry S B B et
‘3’11011&]15/ subgitutpq argl, on S atyER ‘Sl combigptiomfoims h 3478y 5-adr Sombi@bered ring,

ﬁN@&hggﬁhk%egﬂgﬁﬁkguted R6 and R7 are independently
selected fromH, dptionally substituted al kyl,

opt | 8%15@471@9@& palggted from| He eprionallyopbstiotrdlalkyl, Qpibsz_ﬂlytsuﬁsénited
aﬂlehM%ﬂtmnaﬂ?Eﬂb@ﬂ@t@(ll Mkﬁlﬁp%ﬂohéﬁy%ﬁ#)sﬁ%&hg c!sﬁgég} ollﬂf?ﬁaélg{}%s iited

%gﬁtltuted cycl oal ti onal
°é§}8? V‘km?Paﬂyal&siﬂaﬁmcyoa%wémw@ds gty cir eptionally
ynmhmﬂmakkmcﬁm@stltuted aryl, or R6 and R7 in

b, nat f menber ed
i cR Ry oRpad T ko i heaie G e s

agghﬁmpamaﬂy ersiiitedyityinginetoyally witstihict t R tbaB K ¥ tionally substituted
g&%%ﬂ%??l af?alﬂp E&bsltltﬁttec? 9 C ogllk}:lnarp %gﬁcgl #F%ﬁ}lttelé%lryl or optionally

S@V@W&dﬁ%@b%ﬂ@pt|onally substituted 10 cycl oal kenyl,
optionally substituted cycl oal kynyl, optionally
substituted aryl, or optionally substltuted

I & PRRGHA empodingt fhg PieffaEpeRbRITE¢Wdes & besartonufl Havipgr Hyuctural

foiulaqn)ak feyited Uik whete B, @kilor capti onal Iy substi tut ed
al kenyl, optionally substituted al kynyl, optionally

substltuted cycl oal kyl, optionally substltuted
Iy pirtaldk nyddimaaph poah] ibtveBtiddShdvidel 2 EbneeldaalikY P¥tuctural

SRR iR R LR REKL: O optionally

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 (1) as recited above wherein B is optionally substituted Cj4alkyl.
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15 substituted heterocycle. In a particular enbodi nent
the present invention provides a conpound having a
structural fornmula (1) as recited above wherein Ais
C=Oor CH2. 20 In a particular enbodi nent the present

' I rovi des a conpound having a stru
‘?@?@I%Jgg%ll)o as recited gEove wher elg Ais Cllé‘ilsﬁzogmousm
particul ar enbodi ment the present invention provides a
compound having a structural formula (1) as recited
above wherein B is optionally substituted al kyl or
optionally substituted 25 heterocycle. In a

parti cul ar enbodi ment the present i nvention provides a
conpound having a structurat’-formula (1) as recited

0 IS optionally substituted Cl4al kyl. WO
Bﬂﬁ%ﬁfg g‘?‘*%&@?f %EETG%&V @WG@@MPTOV“}BSMO%PO&&‘? hevingjagiructural
f@mutadl) EentitddhBove MESERD ik MVEfbhalp sisOvied @5.4&@(3(%5%@1
ra eci t ed above
SHRb B Bt Blesid F0 i St el G Y Siopsonaes,
cyalebiitans girditling, pyeoitdiiesor pipeiprendent | y sel ected from
-NH2, -OH, -NCH3, -N(CH3)2, -N-cyclopropane, -N
cycl obut ane, azetidine, pyrrolidine, or piperdine. 5
In alﬂﬂé@tﬁmém egabodirnbre dhierpeastnt tnivention poeides a compinil @aving a structural
fRRAMI0 8Sredited QH(R@ Widleih Ayl ng%nﬁﬁ)}’ éﬁﬁ&{tﬁt?& wi hlfo%g Julg. kb)

as recited above mhereln
substituted with one or nore R8. In a partlcular

e nb Od ia FRdbul &R b SR EHe fe@éﬁ? A0y Fx‘b&ﬁés‘%%mﬁonﬁ@ HQ@%%%Mctural

f ﬁgg a structural fornu a as recited
‘W?% S TEF1fed 2 &P%}HBM oty %!lb%ﬂétﬂed\ﬁ(lthi?%wemm Rior e
In a partlcular enbodi nent the present |nvent|on
pro a.co aV| a structural formula_ (1)
as ;/Igg Tgallgt?%n;\ge TR SF’W tIR¥ARtips ProRdes 3 pppRypd %mlqg@rsmcwral
fogmila § ok Sciterrgtmive whatein Rib4ng RO ar @mtnhGon forige Mbats mSmbered
' L 2.S bst ents, .said
e ks T b Rt BB 22 S RLnt PR e e G ome
nigpeegomyng p@g@ifumqmmm nijrpgeroatgng eml a@t oxpger diora
particul ar enbodi ment the present invention provides a
conmpound having a structural formula (1) as recited
aboVB? FHEFT frRediagithRpresent imeREOTRICTIdN 2 orapuadhaving a structural

forpiila (TR rbojted 4HISE Whaddi€®l' and R? in combination form an optioanlly substituted

fused isothiazole, or an optionally substituted fused isoxazole.

In a particular embodiment the present invention provides a compound having a structural
formula (1) 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.qalkyl, or halogen.

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

formula (I) as recited above whereinR? is optionally substituted aryl.
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fused isothiazole, or an optionally substituted fused

i soxazole. 20 In a particular enbodi nent the present

i nvention provides a conpound having a structura

formula (1) as recited above wherein R and R2 in

conbination forma fused 5- nmenbered heteroaromatic

WO HPHRA® is optionally substituted with | JCTHE2004/000304

substiutents, said ring having one nitrogen atom and

one sul fur atom or one nitrogen atom and one oxygen

atom and wherein said 25 substituent is selected from

C, . balkyl, or halogen. In a particul ar enbodi nent the

present invention provides a conpound having a

structural forrmula (1) as récited above wherein R3 is

optionally substituted aryl. WO 2004/078758

PCT/ BEI00®N800@0dimeg thepresend yveition Ipmwdemomhpnmdthamw structural

RERH]D s leRiR 3 9&&%

strugPura ?g$%3ﬂ2&%¥i%§%h§gglted ove' ereln R3 is

optionally substituted C5.7aryl. In a particular

enb ogtiafRAkulbNS BB A Me drid¥® Mvk@fn ?fo@iﬁb@ﬁ%m@o&ﬁ'ﬁ%ﬁ tructural
as recited above

hav a structural 5.fornula
P A P PR 3 SUBEDY G Tl Y @I

ssiatittentisihdépehdth@dcletisd fr epRNFEP ClyBS el ected from
G _6alkyl, F, d, Br, or I. In a particul ar enbodi nent

the present invention provides a conpound having a
st r untape@iculafeprbodinant (hk)prast ieitios drosddestcom@ind hividgh structural

f&qula aﬂegiteda &zg\x}hereuaxﬁaar(fﬁﬁu'ﬁr enbodi ment t he

pres |nven 1on rOV|a%s a conpound having a
structural fornula (1) as recited above wherein R6

and ®4 pﬁfnﬁxlﬁﬁ%gﬁﬁglﬁ me (gy ﬂﬁ@&h?gp 05{359 a'io ound Pavmg a structural

optlonal y substitute n-a ar
furpadb Avistited peovp FaYBAR priit 9t rmﬁpmdmﬂm@sct@ Mﬁ;ﬁ,om pgtionally

staihR@a@yst ructural  fornula (1) as recited above
wherei n wherein R6 and R7 are independently sel ected
fromH or C 6.'."J" 1. In a particular enbodi nent

t he Iﬁﬁ@&rﬁ&llaﬂeﬁ]‘%&dﬁib@ the PFeddhi Bi@&tiBn FOMRGUNESmMPANH RS a structural

R B R Ve et £ ] EL e Rl G byelon om 1 .
aébbstltuted

In a particular embodiment the present invention provides a compound having a structural
formula (T) 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 (T) 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 -C_salkyl, -OC,.alkyl, F, Cl, Br, I.
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al kyl, or optionally substituted heterocycle. In a
particul ar enbodi nent the present invention provides a
compound having a structural formula (1) as recited
above wherein R9 is independently selected from

‘QBS&QB?t%y substituted aryl 25 or optionalnjld;ga,(sl%OtmoﬂsocI

subst ed heterocycle. In a particular e

the present invention provides a conpound having a
structural forrmula (1) as recited above wherein RO is
i ndependent|y selected fromaryl or heterocycle either
of which is optionally substituted with 1 or 2
substituents wherein said substituent is 30

i ndependently sel ected from-2G _6al kyl, -OC _6allcyl,
F, d, Br, |I. W 2004/078758 PCT/ SE2004/ 000304 . -9 In
a particular enbodi nent the present invention provides

a compopsittulapanbdginRnShd pekatimlentioh @Fodeda {dmpodst Ha®ifid § 8fctural

boye wherein R9 is /aryl optionally substituted
RS RS G B S Y Bl e aibd vt § e sopsivents
winddpeRidebdtituntsahdpéiehtysamtedGonba kilyl, -0OGRKGRE 1 Br, 1.
F, d, Br, I. 51n a particular enbodi mrent the present
i nvention provides a conpound having a structura
f or mir @paftichlapgmbodiiettahl misent énvekiien gionidesd Shpovhdihavifid @fctural

%la(})gsﬁmi@agwei“%?@{& y substituted Cl-6al kyl; R and
nto

R2 1 n’conmbinatio rma fused 5 nenbered heteroaryl;
R3 is optiidhal |y substituted C5 7aryl. R4 and RS are
H, R6 andy Reoagergr e i ndependently selected fromH or
optional |y substituted alkyl; 15 RO is optionally
subst i t uttid opffoprlyspbsEyter mealiy substit ut ed

het er ocy &’ @nd k¥in GontidatibrCieinds fRMBOGERRA ntBRahi. esent

i nventio 3pro§idﬁ§1$ £o (%gnd having a structura

formul a le)‘sog AL AR e hherein: niso
R* and R’ are H;
R°and 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

AisCOor CH;

B is Cyalkyl optionatly substituted with one of the following —NH,, -.OH, -NCHa;,
~N(CHa)z, -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 R” are are independently selected from H or optionally substituted
-Cr.galicyl;

R is optionally substituted aryl
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20 Ais COor CH2; Bis G 5alkyl optionally
substituted with one of the following -NH2, -OH,
-NCH3, -N(CH3)2, -N-cycl opropane, -N cycl obutane,
azetidine, pyrrolidine, or piperdine. R and R2 in

WO SRk patdson forma fused 5- nmenbered hetero ' ,
r?ng Q af is optionally substituted with 1§%$Eg&h£wmmu

substiutents, said ring having one nitrogen atom and

one 25 sulfur atom or one nitrogen atom and one

oxygen atom R3 is optionally substituted phenyl; R4

and RS are H, R6 and R7 are are independently sel ected
fromH or optionally substityted -Cv6alkyl; 30 R9 is
optionally substituted aryl” 2004/ 078758

PCTI SE2004/ 000304 -10 In a particul ar enbodi nent the
present invention provides a conpound having a

st r ubtapericularfemboditent (E)praent i eitioe proside\e oMb @ hiving' strictural

ﬂgﬁmﬁ(ﬁagédgﬁgﬁﬁekﬁr l.- bal kyl optionally substituted
with one of the folTow ng -NH2, -OH, -NCH3, -N(CH3)2,

-N-cycl opidpane, -N cycl obutane, azeti dine,
pyrrolidianecoor piperdine. R and R2 in conbination

forma f seg S5- nenbered heteroaromatic ring that is
opti onal ﬁys plkylioptignally sbstitutad wigh ane sfthe followien t ¥H,, SAHLANCHS,

- {CHY), h By ElGproyage, AN &k Rna bR gy iRins Wr gﬁé diﬁ%.o atom
or one nkt rgg{gn at mtan one_ oxygen atom dr ereln .
s ?‘i d subst &K .- HJtCOfI}. mgtin %&fqdanme@ei@d]e@wa{on@ﬁc ring t1.1at is

optiingllyesnbstifRBd wath 0 ot 2 eubetidtentss taliringthbtiRoreSinb 8o MR 08E fifur

al g y?&g tent .i s independe th . selected from

B0 b Wi o5 AR o e it S tonss s gom

Creplkgl er halpgependent |y sel ected from H or -G _ba. | kyl ;

R'is optionally substituted Cs.;aryl wherein said substitutent is independently

selected from Cgalkyl, F, CIL, Br, or L.

R* and R® are H;
Rfand R” are independently selected from H or -C;.¢alkyl;
R’ is Cs_7aryl optionally substitiuted with 1 or 2 substituents wherein said

substituent is independently selected from -Crealkyl, -OC,.alkyl, F, Cl, Br, 1.

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

formula (I} as recited above wherein: '

nis i;

Ais CO or CHy;

B is optionally substitued C;.galkyl;

DisNorO

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

R?is optionally substituted aryl;

R*and R® are H;

RSand R” are H or optionally substituted alkyl;

R¥isH or optionally substituted C,_galkyl;

R%is optionally substituted aryl.
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RO is C5_7aryl optionally substituted with I or 2

substituents wherein said substituent is
i ndependently selected from-GCi . 6al kyl, -QCy6al kyl, F,

a,

Br, I. In a particular enbodi nent the present

‘%’g%%foiﬁ% pr ovi des_ a compound havi _ng. a str ucfgcﬁr/%%l 00@9)304

) as recited above wherein: nis 1;

or CH2; B is optionally substitued Cl _6al kyl; Di sNorO
25 R and R2 in conbination forma fused 5 nenbered
heteroaryl; R3 is optionally substituted aryl; R4 and
R5 are H R6 and R7 are H or optionally substituted
alkyl; R8 is Hor optionally substituted Cl _6al kyl ;

30 RO is optionally substituftkd aryl. WD 2004/ 078758

PCT/

SE2004/ 000304 In a particul ar enbodi nent the

present invention provides a conpound having a
St I ugd atpaddiculaf @htHnRn(thd prodent 1§&hﬁc§1qar@hﬁ¥§c%%ﬁzﬁi' Havingla dtShetural

B is optionally substitued
%fm‘gaa%lmﬂeqﬂ%f“éﬂweﬁfn 0 Rl and R2 in conbination form

a fused issiothi azol e, isoxazole; R3 is optionally

substit utfd

H or
opti

(ﬁ1 ; 10 R4 and RS are H R6 and R7 are
opti‘onal1y SUbstituted alkyl; R8 is H or
onal | BiseptizstlivtsubssitheCC,.G8Iky1, RO is optionally

substi t utied \pheny! .

R' and R? in combination form a fused isothiazole, isoxazole;
RYis optionally substituted phenyl;

R*and R are H;

Réand R” are H or optionally substituted alkyl;

R® is H or optionally substituted C;.calkyl;

R’ is optionally substituted phenyl.

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

formuta (I) se;ected from:

N-(3-Amino-propyl}-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-
isothiazolo[5,4-d]pyrimidin-6-y}]-propyl}-4-methyl-benzamide
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4-
d]pynmidin-6-yl)-propyl]-4-bromo-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-chloro-benzamide;
N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo[ 5,4-
d]pyrimidin-6-yl)-propyl}-3-fluoro-4-methyl-benzamide:;

N-(3-Amino-propyl)-N-[ 1-(5-benzy}-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-y1)-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[pyrimidm-6-y1)-propylJ-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-yI)-propyl}-amide; 7
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15 In a particul ar enbodi nent the present invention
provi des a conpound having a structural fornmula (1)
se;ected from N (3-An no-propyl)-N{

1-[5-(4-fl uoro-benzyl) - 3-net hyl - 4- oxo- 4, 5- di hydr o-

WMo AZR! o[ 5, 4-d] pyri mi din-6-yl]-propyl} PCTISE2004/000304

-4-met hyl - benzam de N-(3- Am no-propyl ) -N|[

- (5-benzyl - 3-met hyl - 4- oxo-4, 5-di hydro-isothiazol o[ 5, 4
20 d] pyrim din-6-yl)-propyl]-4-brono-benzam de;

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

1- (5- benzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o[ 5, 4
- d] pyrimdin-6-yl)-propyl] -%—chl or o- benzam de;

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

1-(

- (OxDERAH, 3 SRl I 1 45 0225 % Refli VSE 9! HQ4 2201 Ol va &

d] py@]PYﬁlﬂiﬁh—@l)ylbrymyfb]F‘bqnythj}l-anzfahubr 0- 4- met hyl - benzami de;
25 N-[1-(5-Benzyl.3- 4.5 :

N- ( 3 enzy opril1 yl_lél-of? N R gﬁozls?ﬂngzoﬁé%%y]lp yl}fmgi?o 4,5-d
i hy df- ﬁl)—ip@gyl glmmdm— ~ylmethyl-benzamide;

d] pyNJ(mAssHu{b e@l-nylﬁ'-l\) mtsoawyl.s %,ea-yaa.sms AR ZARE IS0 (5 4-
hal ene- 2- car box cid
(3- aé]ﬂﬁ%dlﬂﬁé’&wr?mfh“y rpghiﬂéﬁrﬁmtds net hyl - 4- oxo- 4, 5-

d| hywf p¢s- B@&ﬁlsaﬂahﬁ{45mé}4®1d%mo%c%&gﬁzs\d arpﬁ{n%@ﬁé' A1RANbE-

t h boxy|
(5. AR R oTD B e T s ot hyl 4. 0x0-4. 5 30
d| hymn[nesu-mgh43aﬁ@m;m{45x445}momdﬂn&oﬁfsy4 &]pﬁﬁﬂ@?ﬁlélﬂ)aﬁfbﬂd]-

N. o % %78?1%2,{ Pq;l'/ SE%lp?ﬁéngg)n% -12
1-( QS-bleﬁzEdnz)% ﬂmtﬂyy-k!—oﬂe -5 glitddib-ighitinzdio3; 4-@@ﬁim1&zm}@§,§,pﬂ3 _
d] p)’lﬁ- i &ﬁ[&pgaﬁﬁh&ﬁgﬁﬁ_ﬁ—x In’]&ﬂé}f‘é%grr %lﬁ’;/ benzam de;

dro- |soth|azolo
[ 5 4N al] @Shepziyhﬁ-meﬁy -4-ox0-4,5-dihydro-isothiazolo[ 5,4-d|pyrimidin-6 -yl)propyl} —N-

yls[)s ABERPShHarindiBloii -2 MeiBEL L Gn- 3- y! met hyl - benzani d

N— ( 2 BrAzrfisinstpropyINNHA (§-Beng i peth d-4rrzp it dilipdrexisathiszoth 114-

ydr oApysiafidih-83Dh0h0) —4meﬂ1ylbenzamhde o de:

ST b BBtk s ke by s i b it dsont] -

d] pymeithyl Uk[a{ﬁpwo)ldlp¥ lqﬂ)gtbﬂyﬁl) benzamide; .

¥ B SO0 8 T S A e«

- d] g@qthyhi\]dﬁﬁn@hﬂan)m@rpgpy]] ])enzannde;
N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5 A-dJpyrimidin-6-yl}-propyl]-
N-(3-hydroxy-propyl)-4-methyl-benzamide;
N—(3-Amino—propy1)-N~[1—(5-benzy1—3—methyl-4-oxo—4,5-dihydro—isothiazolo[5,4—
dlpyrimidin-6-yl)-propyl]-4-methyl-benzamide;
N—(3-ﬁunino-pr0pyl)-N-[l—(5—benzy1—3~methy1—4—oxo~4,5—dihydro—isothiazolo[5,4—
d]pyrimidin-6-yi)-2-methyl-propyl}-4-methyl-benzamide;
N~(3-Amino-propyl)-N-{1-[5-(4-fluoro-benzyl)-3-methyl-4-ox0-4,5 -dihydro-
isothiazolo[S,4—d]pyrimidin-6—yl]-2—meﬂ1yl—propyl}—4-methyl-benzamide;
5-Benzyl-6-{1-[(3-hydroxy-prop yD-(4-methyl-benzyl)-amino]-propyl} -3-methyl-5H-
isothiazolof5,4-d}pyrimidin-4-one;
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10 N (3-di et hyl am no- propyl) - 4- met hyl - benzami de; N[

1- (5-Benzyl - 3- net hyl - 4- Ioi(o- 4, 5-di hydro-isothiazol o[ 5, 4

-d rimdin-6-yl)propy - _

I\I-][gy(i sopr opyl am no) propyl ] - 4- net hyl benzam de; N[

wo bovalahzy| - 3- met hyl - 4- oxo- 4, 5- di hydr o-i sot i 34@hfliBocd04
dpyrlmd|n6yl)propyl] -N- .

[ 3- (cycl opropyl am no) propyl ] - 4- net hyl benzani de; 15

N-(3-azetidin-1-yl propyl)-N[1-(5-benzyl - 3-net hyl - 4- ox
0- 4, 5-di hydr o-i sot hi azol o[ 5, 4- _

d] pyri mdi n-6-yl)propyl] -4-net hyI benzami de; .
N-[1-(5-benzyl -3-net hyl - 4- 0X93 5-di hydro-i sot hi azol of
5, 4-d] pyri m din- 6- yI)propyII

s Xne bR e Bk M@%ﬁﬁ%ﬁhﬁ%@?ﬁ ABioy 5. 4
-d] p}SP?Faﬁ‘PIdiSHw(ﬁp}yin’)l@n-ép*g/]l-q-metﬂyl-pﬁ@yl}—~4 -methyl-benzamide;

1t ny AT R ACH B PN p RS st s
- d] p¥e¥eneield- ddpyym ip OBy l]lethyl-PFOP}'l‘~4-m6thy1—benzam1de

N ( SNQyMp:QIS}@PNJ[i (ﬁﬁ&?}lﬁﬂwﬂ%@ﬂ 228 9Q4ihydro-isoxazolof5.4-

1- (5‘1188?{313?1 I%Fﬁwl-mom&lo? -Buogo-tnsipai-ksnrasiodehi azol of 5, 4
- d] nxsmﬂnﬁh ;s}oﬁd)mhxr W&ﬁé@l Byl yd-a ?%%é&ﬂhé?ﬁazol%gs 4

g l\l— 5benz|-3rre oxo-4,5-d
| hydr g’f‘ﬁ{ )g)?%— Thg opy -4—methy1 enzamide;

d] pyN+(3HAd11ﬂ0—1ﬁagM1)}N—2}»(’BEieh3§h -3 PtV h-hxrdld H-'ﬂlh'jlc}ﬁ) ﬂaﬁz&aﬁgﬁ,@ e;

N- ( Sﬂﬁﬂﬁglnggqﬁprépﬂ}%e%ﬂ]bel; 4 fluoro-b enzyl)

i sot Hi(a2 oot SomDay Pyl aﬂ&ihwl-a-efmnemydtmwommb&s 4-
T n@& dr 19% )a;SH) L4- I%IAB%E%}{TII) ebenzyl) am no] - propyl }

3 oXy-
- ! ( n%t( 9P1115>|=mropafb- -élo@l‘hea@bﬁﬂfeﬁlym i F-ditydto-isorkzalnles;4- WO

2 O 0 %}W&&GW{%@ %4[1199&@ Rnzaimits:
N- (3- Am no- pr

- [ 5-R A PRIROmEH péﬂ@r()s =bsuztk3-Fpthyut-oseot, S diydio-frpahr ol 5,4-
i som@eﬁrﬁcﬁlﬁﬁ%qu@mlsnmmm ﬁmm&ﬂbeazaﬁﬁdehyl propyl }
benza ng- no- p ro&;% 3-fl uoro-
(1 G b Ry Dieby b ey o
| soxﬁmmlhm!iﬁ&id)dirwr]+4mmhdxyﬁegzh&nd2 nmet hyl - propyl }
- 4- et hyl - benzami de;

In a particular embodiment the present invention provides a compound according to any

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

In & particular embodiment the present invention provides the use of a compound as
defined in any one of claims 1 to 27, in the mamufaciure 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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N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d

i hydr o-i soxazol o[ 5, 4-

d] pyri m di n-6-yl)-2-nethyl - propyl]-3-fluoro-4-nethyl-b
Whaaesess N (3- Am no-propyl ) - N[

1-(5-benzy|-3-nethy| 4- oxo- 4, 5- di hydro- Isoxg;gﬁgnwnmmmm
d] pyri m di n-6-yl)-2-nmet hyl - propyl ] - 4- met hyl - benzam de;

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

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

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

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

1- (5- benzyl - 3- et hyl - 4- oxo- 41%= di hydr o- i soxazol o[ 5, 4-

ﬁl]- ?)é it}nl mﬁaﬁﬂg:glﬁr? L plgp?dan tﬁg pl]eseﬁrt Jnlrexlilnon pI‘(R’l eg gge g& for the prophylaxis
tteainientafnangérs Bssomdidihbithlooanosidy drmbhiidwrahe @ 4 509Kia 263 OF Suck treatment

f%%%ggnﬁﬁ%aﬁg%%V%sgwff¥c%%m enzy%gﬁgﬁg?gyeniagkﬁqio%?

i hydr o-i soxazol o[ 5, 4-
d] PY fid A{ﬁ?aﬁﬂgﬂ%&feﬂﬂo)im&ﬁ Y ﬂ)r]zseg’t nfnlcﬁlt%%r(ﬂudgg 5 Qgt!hocp f%p é,é‘ meagrgént or
110 laﬁé?fzcﬁmceec%@rlﬁw inistering, ashegipetignlby dffsoiva 2ot 61 a4 -

Pk B EbfifedGin Y ] e
§;§8£$ICU|8$ enﬁ%ﬁ?ﬁgﬁ¥h%ﬁg“%ﬁﬁgg§¥m?%§2ﬁ??%ﬂ&%p§§§l

gure AEdHPEt fRY o any one of claims 1 to 27,
for use as a nedlcanent In a particul ar enbodinent
the pres tion £rOV|des the use of a canmp

nd
he® BLRt e POERPei oo o pra fisyymetfod R sciog  cll
ayeln ihibirtry (z@tiabll pronﬁfhnaz@mﬁﬁtt ufﬂﬁarﬁ:thﬁooﬁfcﬁﬁhim,&hclﬁrs mar 9n need of

ith.cancer. .In a
AR Hlepler LS S BB e SRt huthund
ayelpinsd Hfa@l? of Hams { @fait7rrent of cancer associated with
conprising admnistering to a host in need of such
treatment a therapeutically effective amount of a
conpBartigdasabpdimgntithe passgnt rventiop prol ey espharmageuBizal c@position

12&@%41/ c@&%& afehihedbe Q[Q/Ung 0R304s 1 f01247 (lrr?a pﬂm&%&eﬁh&gy ?&eptable

leneﬂ?Ythe present inventiaon rovi des a net

S{ﬂh‘éf B YR IXirolsple esfgr thepenh iectiy YAk AEless ong PEwERELEEINRcCpptable
cedinf diehtvgeathahti Stering to a host in need of such
t r eat nent

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 pharmacentically acceptable salt or

an in vivo hydrolysable ester thereof which process comprises:



a therapeutically effective amount of a conmpound as
defined in any one of clains 1 to 27. 51n a
particul ar enbodi ment the present invention provides a
method for the treatnment or prophylaxis of cancer
adm ni stering a therapeuticall
&%@Eﬂ%ﬁ%ﬁ@a conpound ag defi nedpl n any oﬁeeg“jfT%%%do\‘{/ﬁ%%m
1 to 27 or a pharmaceutically acceptable salt as
claimed in any one of clainms | to 27. 10 In a
particul ar enbodi nent the present invention provides a
met hod of producing a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm bl ooded
ani mal, such as man, in needl®™f such treatment with
conpri ses adrl’g nistering to said animal an effective
anount of a c ognd as o aimed in any of claims 1 to
27 1% I'n aRrpartgcul aR? ment the p ent
h@T provi des a phaf maCeutnHgeH C fion
C%t i si ng a—compoundRAS “def i ned—r anly long_of.cl a|
0 or a pharmaceut i ¢al | y "3eeEptrabi g\ﬂ in
Vi vo hydrol ysabl e ester @ f, toget her vvlltfh at
| east one pharmaceuti cal | Waccept able carrier,
di I uent or excipent. 20 In a particul ar enbodi ment the
5 i nvensi orms row des a progesgsfor preparing a
corrp pr nul dsRtl al rred inclaim
1 or_a..pharf\l tl%%l I_y éme%‘l@'saﬁ? R8an in vivo
hy d¢@,y s ahl R heneodc rises: WO
2004/ 078758 PCT/ E?7OO4/H339©304 -15- f@TO FO R70 RZ
O~ 20ROB CI NHgOH RN R N R 05 R~ 1 NR7 105 CCHRY
ORT RE 1 HBr R Ol RBRORZ RA 2R RAR\ y-R3
1 NR5 Brz RNNR8 11 1CzC03 R N R6 NaOAc R R6 CO03

0O R3
RA KR qhpe R R4 R2 i R3R4
[ N RS [N RS _TFA
R T R6
R’ N/J\F EtN R’ N/*ﬁ CH Cl, J¥
R7 . R7
N. CH,CI, _N
R8 A" RS

|
R9 Rg
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Hr R HOAc NR7 DMF\ xOR3 OR3 OR3 R2 N*RS R4 ,

JARAC AR RR1N'-RRTFAR~ NZIj~-R5 R NR6
R ENR RE_CHC 1 , R ~NR/zzRNr CHOC R/
N RBzz ANRBAN R8 RO RO W 2004/078758

Wobboaf$¥ed/ 000304 - 16- Definitions The def 'ﬂ&ﬂéiﬁﬁb’imum(m
set forth in this section are intended to clarif

ternms used throughout this 5 application. The term
“herein" nmeans the entire application. Unless
specified otherwise within this specification, the
nomencl ature used in this specification generally
foll ows the exanpl es and rU|ﬁ§ stated in Nonencl ature
of Organic Chemshy, Sections"A B, C D, E F, and
H, Perganmon Press, Oxford, 1979, which is
i ncor porated by references herein for its exenplary

| structure nanmes and rul es on 10 nam ng
chem cal structures. The term"Cm, ' or "Cm group"
used alone or as a prefix, refers to any group having
Fh detnitiqns sed fastyrn Gisseaion me fntengdedip Flerifgler®s ned fisoughout this

ébpﬁeagerf'r e BFm 6}1696'%{ ’Q&@mﬁﬁ@éﬁm aFPlﬁ:aﬁcﬁxr m " hydrocar bon”
used_al one or a suffix or prefix, refers to any

stru fSéPecef&Prﬁ PRSIV s enapifieion e naycligunusad orfiss
slpfblﬁcﬁtlclﬁgeﬁe’iﬂbqﬁlloﬂs (ﬂﬁ&xarﬂp":'es-ﬁﬁ@rukﬁ Eied ANILRRALDO B ?rgamc

) sed alone or as a suffix or
ERRFR SeeiPls 4 AL B i Hoiin s e S uip . phch s
inmmvatﬂdgzymfaeMS hmai:efohyghxegﬁm@ chdn@Eal RrudiiFba68d HARules on
EE er %E used al one or as a suffix or prefix,
i ?lg C11CY CEUres

nnnovalent stralght or
The tenn "Cinn” 0f "Cip group™ used alone or as a prefix, refers to any group having m to

n carbon atoms. For example Cismeans 1,2,3,4,5,0r 6 carbon atoms.

The term “hydrocarbon” used alone or as a suffix or prefix, refers to any structure
comprising only carbon and hydrogen atoms up to 14 carbon atoms.

The term “hydrocarbon radical” or "hydrocarby!" used alone or as a suffix or prefix,
refers to any structure as a result of removing one or more hydrogens from a hydrocarbon.

The term “alkyl” used alone or as a suffix or prefix, refers to monovalent straight or
branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms. Unless otherwise
specified, "alkyl" genera] includes both saturated alkyl and unsaturated alkyl.

The term “alkylene™ used alone or as suffix or prefix, refers to divalent staiéht or
branched chain hydrocarbon radicals comprising 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 er 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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branched chai n hydrocarbon radicals conprising 1 to
about 12 carbon atons. Unl ess ot herwi se specified,
"al kyl" general includes both saturated al kyl and
unsaturated al kyl. 20 The term "al kyl ene" used al one

fflx or prefix, refers to dival ent
@p ﬂﬁﬁ%% chai n hydrocarbon radicals conpr|3|ﬁg%%%@8mmm4

about 12 carbon atoms, which serves to links two
structures together. The term "al kenyl " used al one or
as suffix or prefix, refers to a nonoval ent straight
or branched chain hydrocarbon radical having at |east
one carbon-carbon doubl e bond and 25 conpri si ng at

| east 2 up to about 12 carboW-atons. The term

"alk%n(w used alone or as suffix or prefix, refers to
e 5rcleafienylpred gpne oy pnvE e PehiniTeonyyar wenrHen ring-

cbﬂﬁibﬁ@hydﬁﬁ?ﬁbﬁﬂradfcal'h@@&t at QAR oEARRR AR bl aBd Mb@ismg at
;an tw%W :? %#Pa | east 2 up to about 12 carbon

At ong. SPTPR ¥98Y oal kyl , " used al one or as suffix

or pheftenn “cycecfagqyﬁylf sealoRD ¥ EdEnt or @i-eﬂg,-reﬁ@ t&@l&ibﬁlv%}éxﬂ fing-

radi.c in | east .3 0, about

RS R bR SRR T e Pr s e Phsmp P ine
amh@7vekn$&ayzmmamhamyl" used al one or as suffix or
prefiptie Sf[ édoal %Mﬁk %{]}Srrfrul Ners GO %:o%%‘t??g gadicat having

hydr ocar bon rad |Ca aV|n east oné
OFpRFIFRaES Rrtbvivisatietedaarhor fivgs rhgvu@g arothadigshar@tande. . odrahd ddlochRzed

e&&f&@%@%&ﬁ%ﬁnﬁg @p %o%%gﬁt 156 Vb ARt Wherei' 56 g&d%lﬂqg]gca?ed o3

suffix or prefrx, refers to a nonovalent rin
°§Bﬁ¥§ﬁﬁ@ﬁ§mﬁ9HW%carbon radi cal havi ng at Ieast one

car bm&'téiﬂlr"ii@ﬁar&ﬁétﬁ' gﬁ)upod?dncﬁ‘xtbﬁjon‘i‘di’iMS}?cﬂl&gaﬁ as@@l%!tor s B, refers
tOochabloc 12 car %q@? ons. The term"aryl" used al one
L ChEIog 9L o7 e ags nqt genigina figg having Aropatis gheracter (e.g., 4n + 2

dﬂaﬂhmﬂbhhﬂxmpg one or nnre pol yunsat ur at ed car bon

rin i.nd, anonat ter e.qg., 4n, + 2

el oMb AR SERdche SRR B ook 1 Aol bageoon
rafliitaldayibp pnear cmsa  polyenigrated cinborr gt hzarlingiasoxﬂadc ettaide .4, 4n + 2
dglgcaﬁ?eﬁ Qfg&rcﬁg atnﬁl @ong;rglﬂ?g b}? to abﬂ,@ 14 ca on afoums) WIE? nsef%gsothmk two

group” or "ron-ar used al one, as su
sticRgsfoeethef ers to a chenical group or radical that

doesrxa @Jxme‘ﬂé'i%@dygle’auséd AEheRYY NA R RPREL GerGh & A %ontaining

stSu mge or molecule having one or more multivalent heteroatoms, independently selected from
N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20 atoms in
the ring(s). Heterocycle may be saturated or unsaturated, 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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del ocal i zed el ectrons). The term "aryl ene" used al one

or as suffix or prefix, refers to a dival ent
hydr ocar bon 15 radi cal having one or nore
polyunsaturated carbon rings having aromatic

ter, (e.g., 4n + 2 delocalized el ectrons) _ and
‘35&{1 éV??)g 5 up to about 14 carbon atons, wifitdPERH 0 d04

‘to Ilnk two structures together. The term

"het erocycl e" used alone or as a suffix or prefix,

refers to a ring-containing structure or nolecule

havi ng one or nore nultival ent heteroatons,

i ndependently selected from 20 N, 0, Pand S, as a

part of the ring structure ab® including at least 3

and up to about 20 atons in the ring(s). Heterocycle

Nef3s Pisd 8o g gt elhoingshaciremdtiedndingshieast i pmigidnebopr20 atoms in

tﬁpfn%(ﬁ Oflefh tﬁ@ﬂ]ﬁaonta R shEhRE ATYAdE1e TRYanGAR AL &laﬂiﬁ[‘éle(e g.,4n

gn one rj t]% en a heterocycle contains nore
feelocalizgd ele¢foas) j ngs may be fused or unfused. Fused

r I NgFh@eeriatetatydlie kup,? Qw&focirtﬁﬁ&loleftym “YUekdRAFcIR YR GhetetdMrio”
cprirvs t her ebet we teroc%/(ﬁﬁg gg‘gxe aromati c

B Soe bt GPLTRgS PRE MIE 5 Sap BT R B & hrorvEl Py romping one

ctraromhyﬂmgmsdatamysm" used al one or as a suffix or

et e IR Rk R sl Alne s b SR Pt restrogy i Bt fpom o

fmerqm%bmeme‘rmmm hpdregeh fonedarbby efimriNg ofthe Ebtamjcls The

ter ”The!}%?‘rhggog ﬁeG’ uséﬂ%ﬁ)ge a@gguﬂ ﬂ%ﬁﬁéf %I ers t{) a dlva]ent radu:al

(Eﬁeflx refers a rind containing

Yed digmen hstpracrige bsfrém@‘rmaqw aydrogens thetefom, Vﬁmﬂlecr@@ﬂ@htﬂgs two
dRdepran 1y selected from W) 2004/ 078758

PCT/ SE2004/ 000304 -18 N, 0, P _and S, as a part of the
ri ng T PRRE haieRamh drsqdradane o a8 @ Suffix praret. iosvid 2 gferpeycle having

aedduit c}%&caf IBreinthe rthdiel 61 tﬁbg{e&}ocrd&@ﬁ :l&htﬁd &d¥ecarbon of antaromatlc
ecul e as an aronatl C

I‘IHE% gg aining structure or
eteFOPEy., 4n + 2 delocalized el ectrons). The
t er nilieheteheiepcilécalkgl ased alond drak emﬁ;yﬁﬁ prefix[efcRitty a heterocycle

thJ??(#e?E&%X& NN ancgﬁam{geter ocyclo" 5 used alone or as a
surfirx or pre CFérers to a radical derived froma

het eFlsdgrol “életblyarwbmi\ﬂsngloemg as @ sufﬁm pepréfixgiretegpen 8 heterocyclylene

h%hﬁ%ﬁ&rﬁﬁﬁ‘chéf&@erterm het erocycl e" used alone or as a
i X or %re ix, refers a radical derived froma
The term * eterocycioalkylene” used alone or as a suffix or prefix, refers toa

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 §.

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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het er ocycl e by renovi ng one hydrogen from a carbon of

a ring of the heterocycle. The term "heterocycl eene”
used alone or as a suffix or prefix, refers to a
divalent radical 10 derived froma heterocycle by

Vgt WO hydrogens therefrom which ser
gﬁ% two structures together. The term' hé?zﬁkﬂmﬂwmmm

used alone or as a suffix or prefix, refers to a

het er ocycl e having aromatic character, wherein the
radi cal of the heterocycle is |located on a carbon of
an aromatic ring of the heterocycle. 15 The tern
"het erocyl coal kyl" used al one or as a suffix or
prefix, refers to a heterocy®"e that does not have

aromatic c cte The term"h teroar | ene" used
o] B R B Fetorontyl i hetHTogioT b s faging six v stoms wherein
lhkbﬁmya&in;sla&nﬂdephﬁmnygelatsdmtﬂm aharsacter. The term

"het Q! cloa e’ used one as a suffjx._or
o ot ELABAE SR E A ing KRR B e B i
ﬂ@wwﬂamwhatlc character. The term "si x- nenbered" used

as Phefbainlige &)ﬁaﬁcatt&; ﬂqeggr%u%#a@ﬂéﬂgbsﬁ?i ane %5 use n;glgelreéta means that

contal ns siX
SehsBtienss priepdl and tétf»re@@ iippagsitle &u ﬁlewasxgnagd atomjon glotehﬂﬁ to be

uhRBLRAIOS Iﬁ {hY Bvent d ABstiAONR des%"éd ﬁet{ éu\él?s@?tﬁ%& L 'ﬂﬂg Pany mumber

heteroaryl is a heteroary arin
of W@Os&tﬁ‘&ﬁéhe dipeatst glom is lzplafied wiﬂa P mjeca@rbﬁ@n sheendlcated group,
pfd?ﬁi@cpﬂa&tdﬁﬂ{o}rﬂal sabRe Bﬂﬂe bR atdla BRAG: écee@&emal ik %e substitution

heteroaryl s are thieny
IR IO {PREIOT) PSR B PPPLSK AP fh<. o 3yrogens
oh ﬂ:mfa’(mt:naiﬂlepihced | Fax &I@h(}ﬂ is pr];waeﬁhénr ﬂl@dl@fhﬁ‘dent h8l Beag10didd from:

(iclfalgyl 8{ %l % }ag\ﬁg ig?lltl()fh 1, -N(CH;),, -N-cyclopropane, -

Nlcyglom@x,a@iq:tdm,l Wi‘rphdlue3plﬂerd§ﬁb tBXBmlzladyy:hemical groups containing one or

DN od |
s R e BB 30 PSRRI - YRy
NRet-8F.08P3: - @R SHEDR-62k yEEmeh @(ZICI)N@: PERCHQ)TS b3o (Foingmmo
(:E}hg MBS £ Bximino (2NQ5R) SiHekdtDeafl GO e lzlﬁj)aﬂﬁﬁﬁﬁ d?&teka}ﬁxple

selected fromN
substituted phenyl may refer to mtrophenyl pyridylphenyl, methoxyphenyl, chlorophenyl,

aminophenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and amino groups may replace
any suitable hydrogen on the phenyl ring.

The term “substituted” used as a suffix of a first structure, molecule or group, followed by
one or more names of chemical groups refers to a second structure, moleculs or group, which is a
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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Exenpl ary si x-nenbered ring heteroaryls are pyridyl,
pyrazinyl, pyrimdinyl, triazinyl and pyridazinyl. 5
As used in this application, the term"optionally
substituted," as used herein, neans that substitution
| and therefore it is possible for
gﬁgﬁgﬁgg atom or nol ecule to be unsubstltdbz%?mvﬁmmm

the event a substitution is desired then such
substitution neans that any number of hydrogens on
the designated atomis replaced with a selection from
the indicated group, provided that the normal val ency
of the designated atomis not exceeded, and that the
substitution 10 results in a2&table conpound For
exanpl e when a substituent is keto ii e., =O, then 2
hyd [rgfg"élﬁgm SRCTORY epdenramptisheisrosyples; for srample patding pyrazine,
pﬁurmfmb\jpﬁﬂdznﬁeh@ﬁbphéiﬁ ﬁﬂbﬁmiauq%oﬁhaﬁdaz&)@ ﬂﬁﬁbl%%x%le yrazole,
f%g 0C1. ? 2{

W soxa:?lc &EF%-& ole ﬁg@ 2,3+ ﬁq{jgpe?lsp}r%ap%@amle \p.4-triazole,

k:%-lthndalmz@lme 2, la@atliaghla) &3 4pi5im>kej I Cdfll-ﬂﬁ,dlaﬁd)lﬂaﬁcﬂl,n@« oxadiazole.
E)e( teg}%ggi Xnaﬁ? %Qeﬁ%ﬁg li!IP%.SS ch ic heiri%ﬂcygle rrexaagga indole,
m@m@}@ndel@@;@r@mc te@hydr—omlme 1SqiiRdine, tSiRhydr&@dtinoline, 1,4-
e Rxar %m%ﬂlhymcm gi(m, b@zgﬁr g-ﬂi@%&ﬁ%ﬁzoﬁna’?xqsobe):zoﬁran

oxo (=0), imn —NRT

qhroRepRyhronkRe rsecfhﬁonéaamnﬂlﬂﬂe P@n@a@g@w@mmﬁd&ym ifegdole,
18363610 | pBrine, SHARSLInt, %ﬁ%)@lﬁﬁ@)@llummmé ﬁ&ﬁézofﬂ% aﬁﬂoleaDBthJle,
é; rid Iphen | .. met hoxypheny | orophenyl

?ﬁ?ﬂnﬂ@% phe ol S Rheenthipsgie; Rhppoxazine, 1,2-
ummmne K‘ehioﬂﬁ@he:ﬁn@nmm BnQURASOIS BB B 2816 BenAil¥ole,
ty*tg?be Egggg)on Eh pher%1 r|n 20 The term

ST Gt g ré R R ﬂPIF%ItZIdé‘ier uct ure,
nol ehluidéitimrtogre@up'pycﬁlohétﬁtv@dlesbqbscrmﬁﬁabﬁf/e Hﬁér@cyﬁl@lﬁﬁ&d&f
p%pfg%lhg ﬁlétergcr\%gllépﬁher&lg £k %D%RISI?I% Be C'eoeg St rn%['o%fggrlilrg% gxcglﬁesmeé an
g blcrndg@n@;tomw bplhyeingy and fmogt th@dm a@ms m;immxb bothringgr Bxknples of
swe}maid%éaqlee{&@yc% inc{TRE SRl RIBAL, 91251%109&%: PEANLAEE ah®%-

exa P enyl substituteo ers'to
‘ﬁ@%%@%ﬁ%hvvq”mkterocycle |ncludes for exanple,

mnOHM%tﬁlefﬁ&llﬁEQ €Y GXRpleSMERbeASic haébéycfé!s @@oh X f RS,
IL.Lra i di ne oxet ane,

25 t

0637?1?&*%“&“ az‘* yﬁ SEFLRE ﬁrlﬁ?"éﬂaqulﬁwﬁ@wwmqa@nhﬁ@yi

pRMEaiZibly, ﬁﬁazoﬁ:h)m,x?@txa:{aﬁ;d saMbim], ammllaj?%ﬁﬁlmmmﬁﬂy&@mmnﬂ
f.ur.an etr ran 1 O

BB PGy et B BBy o brh merhotiny,

thrmn@hhﬂlmﬁa)yrmm thirpyraind) 2 Rdhydpapyanyl, tetrahiydrppst g, 1,4-

dﬁxy@ro%lfrﬁ%grf ?mﬁgcﬁgnyl tl%t c&g%%g F LA ?%oTog;p%ldm% n,é 4,7-tetrahydro-1H-

ropyri ioxa
aéﬁpﬁlxhh@mm@wpﬂpbiﬁﬁﬁmnyl 2, 73didydve-1, @ divatppgt, end hdxazatpilae
oR@popi perazine, 1, 3-di oxepane, 4,7

In addition, heterocycle includes aromatic heterocycles or heteroaryl, for example,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thieny, 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.
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2004/ 078758 PCT/ SE2004/ 000304 -20 In addition,
het er ocycl e i ncludes aronmati c heterocycles, for
exanpl e, pyridine, pyrazine, pyrimdine, pyridazine,

W@b&%’%’?s@ furan, furazan, pyrrole, im dazo'}%rlsmamm()ﬂsm
hi azol e, oxazole, pyrazole, isothiazole, isoxazole

1 2,3-triazole, tetrazole, 1,2, 3-thiadiazol e,

1, 2, 3-oxadi azole, 1,2,4-triazole, 1,2,4-thiadiazole,
1, 2, 4-oxadi azol e, 1, 3, 4-triazole, 1,3, 4-thiadiazol e,
and 1, 3,4- oxadiazole. 5 Additionally, heterocycle

enconpass pol ycyclic heteroc%éles for exanpl e,
i ndol e, indoline, isoindoll qui nol i ne,

tetrgﬁé/ ro ug olln{s umly ?

t et r Ay dYol % eueﬂ“e‘)mp S5 POREYEIE Bt gRayries (stndipebpth aromatic

odhdnydorogol lﬁarexmpleb mdzlg:f indolany], mBmBeIdry];}glﬂiri]cmbﬁntzﬁthw:aﬁumohnyl
i sochro

PR oo S BA C p 2SRRI LoBRRRSF P pppoumari,
berzefvasl, é’?’ dlhymmfefaﬂ)@,u$quF§0ﬁlthihdirtaJZHnmlechromanyl isochromanyl,
xﬁﬁ%&hi{ﬁeﬁl@laﬂl@nﬂ g&ﬂrzﬂﬂl 1@&&&5)’&%&&20 Ilnprllrglnyl p%thalazmyl

pteridine, nant erim
nﬂﬁ@ﬁﬁﬁwﬁfQWFﬁémYbWéﬁﬁzmwbCmpﬂéﬁbth@zﬁnéﬂMptemuﬂaznmamwi

phendnttidGRd, |p§8§ﬁ%ﬁﬁ| FhenddBRARA, Iﬂh%%[h?l, ,1,9 %%%%&kdebenzothlophenyl

benZthaﬁﬂﬁg benzi m dazol'e, benzfriazo
beoRal Riadiazqly, Brazimidazory diepriazalel, thirspatbinylecarbazolyl, carbolinyl,
apriiol, Ipﬁoﬁtlﬂlﬁyl A duigsliztdyl.zi dine. In addition to the

pol ycy rocycl es descrj bed above, heterocycle

i nc ]%‘ g‘é{mﬁ% e ylg?yﬁ Wé?%’?’%ﬁ%}%fc@g edghayehsteroqyele Fici‘q‘é
pblysyichnbeiedope enwHevein e rliib@ﬂhﬁoﬂ‘ bengsn hitgir ESi1¥D nelulldd Mbre than

ot i ngs _and nore, t

oﬁelsbo?rtg g%l%l:g&lqo ?tﬂ'q R%staﬁg m.ore tgan t‘g)(gn ognnaqn to lgﬁ%ﬂ“ﬂﬁ‘r %‘g}ées of
syvhtbadgsd petbrosyclen mlciudtequmplmml Iddlzafbeqyciop 2.1]heptyl; and 7-

Ogdb@c;,a@z%%g%, 2. 1] heptane and 7 oxabicyclo [2.2.1
hept ane erocycl e includes, for exanple,

nmon o—@?é‘ffinc alketyd P-‘éﬁé ylopea as 3 sighx erprefirziefeisdd ragficals of the general
fEhhlh A0, ,whtarBinl R M WlectePE& b g}(ﬁ‘éﬂavbo??&gitc:ﬂ n Elcemptl%ﬂr QI(&S}XACIudeS

rroljdin Byrrollnyl i m dazol i
s Bt HbOSHAPREEI Bif: e Sy LY: Sxslpspsgthory,
alEychr—yCﬁnhy)ﬂnﬁJﬂglebl@l’]yl 2, 5-di hydr opuranyl,

t et rah n%g%?, éd aﬁonF 0 12;13 ﬁ\é}?}(m Olb[? Bf§$ %qg%1§¥adicals of the general

fcrmnlph@’rArnwlherem {Phummrxhhol inyl, pyr anyl t hi opyr anyl ,

dI hy’lg) 'Pe¥.9r' dg&(&@fiéﬁly" u%fg gfogéqx%ﬁg .Ig,)u@ré( [ (91’%¥6§b{ refers t(|> radicals of the general
fW@RaﬂW;‘”h%%pr’éﬁh@lﬁrnw’l 2,3,4,7-tetr ahydr o-1 H

az epiLg Yerm <4000 R: BESiAF R aiomlz otgac?(;' sP6R BP}?’%&)T refers to radicals of the

4, 7-di hydro-1, 3-di oxepi nyl hexanme
general formila -~NRR’, wherein R and R” are independently se]ected from hydrogen ora

hydrocarbon radical.

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

Halogen includes fluorine, chiorine, bromine and iodine,
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25 oxidyl. In addition, heterocycle includes aromatic

het erocycl es or heteroaryl, for exanple, pyridinyl,

pyrazinyl, pyrimdinyl, pyridazinyl, thienyl, furyl,

furazanyl, pyrrolyl, imdazolyl, thiazolyl, oxazolyl,
I. i sot hi azol yl, isoxazolyl, 1,2, 3-tgi ,

ﬁéfﬁgg%% 1, 2,3- thiadiazolyl, 1,2,3-oxadi%%o yhﬁkmmm

1,2, 4- trlazolyl, 1, 2, 4-thi adi azol ylI ,

1, 2, 4-oxadi azolyl, 1,3,4 30 triazolyl,

1,3,4-thiadiazolyl, and 1, 3,4 oxadi azolyl. WO

2004/ 078758 PCT/ SE2004/ 000304 -21 Additionally,

het er ocycl e enconpasses pon %C|IC het er ocycl es

(|nclud|ng both aromatic on-aromatic), for

t ot p‘pllfllﬁ%gregaé%?‘lﬁ%ﬁ aﬁﬁlpre%.x E%%E’H | gllgél}g ;jc;gel c|>rrr]n0|re hyﬂllr{)lggn% lO}l the group is

mﬁaqedmyhipmcsmwlfabgamyl 1, 4- benzodi oxanyl ,
cou 'ﬁﬂ%LW' ¥%m8%%%F Lyl benzofuranyl,

ydrobenzo uran |sobenzofuranyl chronenyl ,
C h r oﬁsﬁﬁﬁi ring proeehrreitngd” Wit a)ﬁa:mlrtmgygmupmltmmkaﬁrhi ringythd the

stemnéﬁﬁ%]gh%ﬁl Ieask Adald 'tl{kyf!betwleégﬁl ndol yl, indazolyl,

purin al azi ny napht yrldlnyl qU|noxaI|nyI

qui naZ8t| 'r#hpked,"@r Hindsing.hppless ptheriisgisprpified phvansoobdienils linked or
Hagddgm di nyl, phenant hrol i nyl, phenazinyl,

pbenoth|a2|nyl phenoxazinyl . 1, 2- ben2|soxazolyl

benz ST &BLHTHP; STups 5 »ients directiyerennenied Ap R gecond group, structure

denr Midasat ybm obtﬁélﬁisf dra@0ithktoreldd k9N ERER i BYdmical bond with at least

car baz I rbolin acridinyl, pyrolizidinyl, and
(aﬁWWQP?EX CWVﬁngO“Tl 5867 on to the pol ycyclic

het ersatytddesrbade' soehdadrbab o, in hﬁhﬁﬁ@i}ﬂ)ﬁﬂeﬁﬁd di@{‘ddﬂ @&Berein all the

t%g#s)égﬁ/n%ét%d: iQ tah%st cedﬁ)%c Xt%llnea% S\M'l’vl erb%I 5] d]% 51%\?%'9% &gxﬁ: i Ia)l’{jémlbl?) HrCP-lpIe
beodsrommetiet th @N]carhon gtsmamlj thms:méom ftan gewoalbtadoms opTmemit orbital
Htdatibd19s. Exanples of such bridged heterocycles

I'ncl ude quinuclidinyl, diazabicyclo[2.2.1]heptyl; and

7- oSUmsitEYied erpnbmedns  pspantom B stprture, enabictila bikaysup wherein at

14456 6le Béra rd&:m@éted&% s ok b¥mQf ndh 1% bork® Fliffr Wlids, there is at least
(@%g%@@ls of the general  fornula -0-R wherein -R s

@H“‘PP&H?%OH%FH%E’&% ERO PR 3] PiEseghep |af@frsse@ﬁr¢éky>@§iopts a
sh acipligl@sic offtkINedyiza8bhOXy, pPropoxy, i sopropoxy,
but oxy, t- butoxy, isobutoxy, cyclopropylnethoxy,

\ﬁlll)en%lé}? Xa¥1ab1 & %%? St p?:}%/olccu-gsh 1?1%1‘%} mo;ée {i elalg )ié%vaqogsst%.?ent or
f@rh@lag"m@p}apound its deﬁm’non 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 peometric 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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20 fornmula, -0-AT, wherein -Ar is an aryl. The term

"het eroaryl oxy" used al one or as suffix or prefix,
refers to radicals of the general fornmula -OAr",
wherein -Ar' is a heteroaryl. The term "am ne" or

\'?Ivﬁgbtﬂ%s yssed al one or as a suffix or prefi X’Pcﬁ%f %;05,0@904
radi

cals of the general fornmula -NRR , wherei
R are independently sel ected fron1hydrogen or a 25
hydrocarbon radical. "Acyl" used alone, as a prefix or
suffix, nmeans -C(=0 -R, wherein -Ris an optionally
substituted hydrocarbyl, hydrogen, amno or alkoxy.
Acyl groups include, for exanple, acetyl, propionyl,
benzoyl, phenyl acetyl, carb6&ethoxy, and

A o e RIRE AR N

26l $E2$ﬁﬂl4l/sdﬁ®ﬁ3 Bdwell-aR Zhixtined tﬁ@‘eﬂ&i{;@ﬂtendekim 1?&11(@(1 prgk i x
rogens on

Bf/enﬁ?rg g?ac n 85@1%% ﬁer gescr%’beﬁf%gnéh vX VS 23y, gnc CEIFS. IE(QF;% qnpf of the

1S
m*eealﬁ@me@mmcorémeg at agyremetAcally mgistitntic grog may e b&biﬁdjm optically

EH?%? gaceﬂﬂ\ﬂc tf&m@ 5§ Glgﬁ]gnotmjn%gﬂlg ErQH&T %}?&{ﬂ \?\gticalﬁy ac ve flc’)rms such as

5 second ring share at
W@P@B@’t %é@%mw Tonmsier by sypthesiediopnt omrsauylactwk Stanging metolids $Vhen

Rihed, \éépﬁﬁtlwﬁffﬁef rh&bhic HREAcA6BY AnR0Ld té' bl @-mgrﬁm the art. Many
bonded, Wen |rst(%rou structur or a

gﬁaﬁn‘f‘t@%ls?’iﬁr%frﬂl%ie%éﬁ*‘l apd, anbib ks spn alssthe pressant i theor

@h@mndﬁdesdrﬁaﬂﬁer@@ @n@dlmmdctabtdlﬁnﬁefsra% cobie@piRted RlthdrdsHie
a chem.cal nd wwth at |east 10 one

m\fenta 15't aﬁg gsgrg éa?wtr&,%qﬂ?rs f}}eﬁelpgﬂugds(ﬂf thepEsagnt invention are

deSabedraatl edy baisdiand as Iﬁfﬁﬁﬂﬁreaaf RahdO6 aat'@ﬁ’a!eﬂl is8m& o feds UK € chiral,
connected to

d?%e%%{h%b 0 nen% gm are s i%‘le"g’i‘ e%"ﬁ%’ﬁ“ﬁ e foﬁms %ﬁéW%? g ntended,

vnfeesythe dpecifipostadenghrmastiyror tspingricdornbio mgsificdinneitted to this
carbon atom and this carbon atom generally adopts an

spa atomc orbital hybridization. 15 "Unsaturated
‘Pfgﬁﬂ@é"ﬁnd thra Ahstitgent kot ta pormal hondicosqcting two elomsbl axing) den such

sOFstifiE ey Whsn8éd o dy atom on the ring. When a substituent is listed without
indicating the atom via which such substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in such substituent. Combinations of
substituenis and/or variables are permissible only if such combinations result in stable

compounds.

As used herein, "pharmaceutically acceptable” is employed herein to refer to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, imritation, 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 thercof,

Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
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| east one bond connected to this carbon atomis not a

single bond. In other words, there is at |east one
doubl e or triple bond connected to this carbon atom
and this carbon atom generally adopts a sp or sp'
ital hybridization. 20 When any vaj|
‘?6%&}67 gb R4, R', Re etc.) occurs nore thaﬁiégﬁg@&ﬁ)ﬂ/ﬁ%}m‘
in any constituent or formula for a compound, its
definition at each occurrence is independent of its
definition at every other occurrence. Thus, for
exanple, if a group is shown to be substituted with
0-3 R1, then said group may optionally be substituted
with 0,1, 2 or 3 Rl groups a#tt Re at each occurrence
is sel ect ed | ndependently fromthe definition of R
a8jdsplts of BTsiTrRidupOeh aramings sikel orengagic ap/ob poidisreyidyes sush es
oafbexﬁle ﬁmi@ sdahelil@NTHe phirmSsbaticalPaRipible sARSndIRE lfﬂe cotntional
ounds. A vari.ety of ounds in
R S e R TS
feinencaaisoinegide raf@iBic aditke FiTeRERIM, sich @ivedtdhal hak BSicisiisO
AR Al AN SO Sy RIS, Sty A 2 i
E}))hmrs:oln‘encsnd the bike; sraithy slts griyered Gromacgnic @cidd suths@setic,

ﬂr&b?{]nﬁso guc?%fi)ig %lﬁgﬁ]:e Eth[{[%c )ﬁﬁé{irc%lég 8%11%8;7 51'9%8 as@or{nc gpaﬁr%%{ce o eic,

W@W@E@B&hﬁ@ﬂ@%% glutapge, benzeiat salinylic, AdBiilie, @rrmbtoxybenzoic, famaric,
(SXSHNBD Lt %e%ﬁégﬂfbnﬁ:t Qithie mfogﬁ BLES %@tﬁuoﬁ@ d3d the like.

substituent such as an al kyl  group. such i somers,
as well as m xtures thereof, are |ntended to be

'IThB ﬁﬂxahtﬂﬁguticﬁll)l ziabe%table RMBRE ihe Erese-ﬁhﬁveﬁm Héj@nm%z%ﬁ ﬁ'Ol%l the parent

descr ?J ey @aé %T{ tric centers. Conpounds
SPREC ) FELSOREDS HOSH T 67 B IOK ATy ol SRt ) Generally,
sedilzsitsi chm‘lieqdepated by EHaMmQ heifee hcad &badeTor@9 bf Bade le¥mpouadstviine

s%mhm%%glc am?ungoii[{ﬁe apg Pil'le\Ic/f% g\e (r)l' n,gig ].l'\é\%l%tl %étgxha%l??ga%lg §Cg Etl]l.{ 0!
rmﬁtunea@ @prtva) g@marﬁy,@lpndgyeosymtdmmes:thé:r ahylepttite aibhapl, &@pioyol, or
aéctt@ﬁd—ilerég: %&E&Vd' ]F\Ltg‘ of s 'ﬂe sa %qu R& S:@%m% f’ %rr%na%:fautlﬁza

racem c material can evecfJ N
Selseeeal Tth ef/aMgok Rybliving @@PWOEPEWE P@t 1985 a5f. 18, @&Nscd@ubwé

WA UShereBP thedPGated KPrefeBilcAl SO be present in the
conmpounds described herein, and all such stable

isomers are contenplated in the present 10 invention.

"BioSrugen dretnit&ﬂSd Qe Eﬂ)ﬁcobzﬂ@ﬂ? 6&1de calr®s tg:ﬁ’ f@l’éﬁ%ﬂegacﬁtre parent
an may

dthecpdesen n1 tlon‘%rae g e

AP ALl e pch g&f ?‘%ﬁé“pﬁ%{? atnéremahan subject.
Praglonge ofi accofnpsuns of Rirhulell) erraj)rcpardﬂlbijl&io&ifﬁﬁgmﬁdtﬁnal ERGRPrent in
t}Iae(r%rg ou%@ g-x Cf%%n a vga%%&% IIIFOdlﬁ%ESIr{gIEISr arg cleaver:c{TB 1ther 0 rou%gng rl?llgxgqliltlrlagmn or

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 sulfhydryl 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 (T), and the like.
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is specifically indicated. 15 Wen a bond to a
substituent is shown to cross a bond connecting two
atons in a ring, then such substituent naybe bonded
W0 B-#kem on the ring. Wen a substituent |Srdisfifbhzos
W thout 1 ndicating the atomvia which such
substituent is bonded to the rest of the conpound of a
given formula, then such substituent may be bonded
via any atomin such substituent. Conbinations of
substituents and/or variables are permssible only if
such conbi nations result in stable 20 conpounds. As
used herein, "pharnaceuticarF§”acceptabIe" is enpl oyed
rein. to refer to those conpounds, materials,
g@%%%@%%%ons, and/ or dosage forns which are, within
t he Sowpamdsofdwpndenrbentiah maj bkgimdmitteredsathltyafdrénidrall bubGE

-0 GO C 1 M . 5 h n _hein nd .
oLkt dod 3050t AR S Aheeays. oty
igirmasally. cotiepasiorpally; inatheyediedly, iptraybioesly. epidueliy iitattdatn,

IBRAIRAS WnReBlarMnk By hid-8a500aRj6nRenef i t/risk ratio. As
used_herein, "é)har maceuti cally acceptable salts" refer
]

to dépsdpstee pdbdepeadidbegpate plodministetimpbesriteritnhihediseatchage and
WiElgHe B thEFHTRO bhitChiheB FAMREN ot Sflly BdnsiBk %gm@&kegdiﬁ% g)/kg@iéﬁn, when

%gel ts. ther %of. 30 Exampl es of pharndceutica i
LB fie dndgaduplregimey angdosagy fevel peheigest pRpRqprialg farg particular
madiener al or organi ¢ WO 2004/ 078758 PCT/ SE2004/ 000304
-24 Cie&ec%@éatn%ugtfonQSi C r(fsf dues such as_am nes;
al kaf T “o7  Or GRATO & Syrproudys of e Pefisent fryeqtinp g use g feszpy of
infaetivosepnicmomnt iudSsiena ciythtemhickity refldve iphedriE@ided Sahdly

I ' . conventi onal on- t.oxi ¢
PR A A B e ] AU O B blogBon o Bl reduce
g pAsEE Hh Howined of ifctiexthemitkef getiingorprsson- t oxi ¢

| NOr BARtparile pﬁeflﬂgd'&ht@qaﬁ&)ing§siticlr:1§’ﬁmﬁ)ﬁ$@g1lnﬁo UG his mnventiop, inert

conventional non-toxic salts 5 I nclude those defived "
PP ERTGHY s riablcpsTssarebe sather|§olishas giid Splid form preparations include
poyekirQ bR dispesiblelgnhs, cijdhifQbicRots, add hekks, nitric
and hg. like; aEd the salts prepared from organic )
aci de SEHHTES2 LR morsseisiapsss-cbichmayjalip act apgiljiews flavoring
ag@&afdh.tbilizIara,dttliri.cémts[rﬁisﬁnding h@ﬁﬁs,&x!iﬂd@r,s, oF kablet &isint@@@t@fgﬁh&ﬁs; it can
BB dip IR Elulieriay Y AT OXymRl el ¢, phenyl acetic,

glutam c, benzoic, salicylic, sulfanilic,

2- acketrowgese e odrger if afmely Gyidedtsolid erhiels islif omixgure with the finely
Vet 3ES tnf ORUNE 1 G e @8 tofiis Q%8 | ier havi

i 'set hi oni ¢ ,p rr}l 4 tﬁeg?,?%eagbﬁegkoﬁxg&ent is XA 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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The pharnmaceutically acceptable salts of the present

i nvention can be synthesized fromthe parent conpound
that contains a basic or acidic noiety by conventiona
chem cal methods. Generally, such salts can be

@ﬁ%&ﬂk%gﬁpy reacting the free acid or base fﬁﬁﬁﬁﬁﬁﬁ@mmm

€se coimpounds with a stoichionetric anoun

appropriate base or acid in water or in an organic
solvent, or in a 15 m xture of the two; generally,
nonaqueous nedia |ike ether, ethyl acetate, ethanol,
i sopropanol, or acetonitrile are preferred. Lists of
suitable salts are found in Rem ngton's Pharmaceutica
Sciences 17th ed., Mack PubR$shing Conpany, Easton,

1985 . 1418 the disclosure of which is hereby
| n corSpBF 3‘?%‘?}“06?0‘%“@‘? gt gsentonyenipn g e cappble of fasming sabty aéth various

ﬁlﬁg&rﬁkﬂdlﬂ ApamB YeidiQu@bRe dnl @ @%ﬁ qre(ht&l’) %tﬁifn%lclts%% of ﬁis %ﬁr‘%ﬁ"ﬁm

e accordi n O 1Tornul a

"am %Hqt%@ﬂgﬁf‘%ﬁa[ﬁsg‘gﬂ%&ﬁaﬁ?tﬁ. 81?@? @fpopoatehe | i an

ls:umnmtfonateﬂﬁmﬂfm%g& bd:sﬁlfaae (bﬁﬂj‘fn&udihﬁlpﬁcﬁratfe Qhui¥pH ofsulfbnateddBline,

&&he di Y ne ct.ion o resen
PP STt oA o Bfen RS P E3E Bt oot
lmmemif@d 2 fefdltohmthylsnlfmm henanmrﬂuqaaﬂoam I@modﬂonaemyuﬂommlde,
cQ ds 0

owa%c %ﬂ%ﬁ%ﬁ%&gg ﬁndg{té) mgt%éne%angglfona mfl:ﬁ Wd%

r@p]ﬁhpéeqegl Thrsire pitate.oxalpfo. P@m@@jp PPIﬁléfate Mivayiacethie, phospdiatelg or

dSHIR L hiddte, pfv@faﬂlﬂré}néﬂa)e d]u%aa?cdﬂlwla% @t@ﬁgte sfcc ates(s;/l amate,

manal i an sub ec | eaves forma free hy

@élatﬁ,rﬁu%e t qu%lge ghqofupl?eyla@q&e)gm%oacp@tgm@ pndcgqﬂyate Base
s@&ﬁﬁ@u@&m@fomﬂﬁﬂ@fs%&hhﬁ@ah S8 such |l soffufd, AGfum a-'nﬁq)&%giufrxga}ts
gﬁgn%ﬁﬁ gﬁﬁ@te andlbenzoate derjvatives of al cohol

R AR T IO T ST e gaestag e st it organic

bhges mchas dibyclohenythniide@alls] Keneth3On W0 AAH/BIEOBith amino acids such as
oS TR AL000E o oo Bt QT o005, FRROUAIS: 2y v
qeetplemsfbwﬂk suchbagentahs; lowenadkyl hilides, ech ad methylfestly piopf, and butyl

Haﬁﬁ:k"fcﬁell@tl LPkes ﬁﬂ&:bﬁﬂl@lﬂ}lj %}lét})ﬂd dlbﬂ{y[ %%Elcslldlfges %hg chain halides such

subcutaneously, topl C rana
25 dgcya et roHER) alngl/stearyithp seralio] laliflsp like msab@nmﬁsahgypthers

NeRliehE ﬁiylsMoglbde(fa@ﬁePﬁQ@Hlty are Prefened, ARRREIPERY €L rai'ecé?il) i, such

) ggec Lon into e joints. The dosage w
aﬂ@ﬁ%ﬁé mﬂénﬁﬁmﬂ?%ﬁtadn1n|strat|on the severity of
t he TheselStay ba §Rmad8l conventional means, such as by reacting the free base form of

the product with one or more equivalents of the appropriate acid in a solvent or medium in which
the salt is insoluble, or in a solvent such as water, which is removed in vacuo or by freeze drying
or by exchanging the anions of an existing salt for another anion on a suitable ion-exchange resin.

In order to use a compound of the formula (I) or a pharmaceuticaily 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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wei ght of the patient and other factors normally

consi dered by the attendi ng physician, when

determ ning the individual reginmen and dosage |evel as
the nost appropriate for a particular patient. 10 An
whh&nlhgs anount of a conpound of the pres enl;CT,SE2904‘,%0304
invention for use in therapy of infectionis

anmount sufficient to synptonmatically relieve |n a

war m bl ooded animal, particularly a human the

synmptons of infection, to slow the progression of
infection, or to reduce in patients with synptons of

i nfection the risk of gettlng wor se. For preparing

phar maceut i cal conp05|t|ons fom the conmpounds of this
R e B RS FBSSH o8 S5 PR o o
hsre@par ati ons i ncl ude pomders tabl ets, dispersible

gran osi t
soI|ghcarrfﬂﬁﬁggﬁﬁgu&g&gg%?m%%gge%ﬁ%ﬁ Onog%eaﬁﬂecwuﬁﬁ?nora
rhpanscaitieally geagptiblesrtavitb kiphyrmeienticallpngpeertiable camien ok bxzapk this

i RfidGARLER fortMBRE '89 kidhs RAGALIR thek&}'t nde EJ\S, fon%rof tfgik@:kﬁple tablets,

di si nteg ratlnqhﬁgents It can

apreishaayens Hgl ‘é\OPSaF“SP%OIFSneﬂE}&mmwBISmfmam gdly, nisgl

sprabd, B@IpYsiteidkl SRE BRbddPowitddd GhRedosold B nanuﬂlel‘stfglr lﬁha\MﬂB]l;] abBr
finel IR %ed active _ conponent. In tab
PR i“seglﬁﬂ‘é RETRIrgVENGY. phar eefugen) Fﬁe’élne aﬁﬁwsr?g o@mlutmns
cmaﬁ@asﬁnymbwﬂmmﬂ@mﬁﬁ@pert|es in suitable proportions

e, and si ze .desired. For

and 1% qnﬁ%grgneco ! sitjo gl (g ](])1 NSions Joms - Sie ater or
pr epari ng suppggﬁfg?? RSB T BiRs! %‘Vﬁ%ﬁﬁ@?ﬁ?nﬁ‘ﬂ&%
vga(gﬁ;-lprcaslew ghycet sehugiofof hatttive campotndg e ©¢ ind@onad :€ 6CHPle of

t t
| ?fgeﬁaalja%ong I%]Jeltrglge]e ig b&rgtgerggq?‘l{n%ﬁat%% l\ﬂlueld Icgl oFlgﬁln%San al}s%éae
ated "h%ﬂliﬁ’g@ m@ala@umfabteuwbmr gydoh aﬂuﬁpmuﬁmousrsbloﬁons for oral
a@ﬁﬂlﬁ‘i@%ﬁlﬁcﬁr&u 5 ﬁ@p%ed GPhQs%lvﬂl&%@Jc i \l;)%ﬁilp&gntqg Qflzlte%g adding suitable

solidify. Suitable carriers incl nesi
Ce‘afaﬁtﬁn%ﬂ@ﬂgﬁaa\% afhilireis apd frgkening agents a ored s‘bque@ia @aspsnsions for

o GdelcBn bdiﬁé@‘é by HlsspeSstn@r th nely FRORQAABELR corHFJanif by 8 t(.trgeﬁl&%mth a

sodi um c. Xy ge]lulose a |l ow ting wa

VISES g’l&B:Hil s <?h aﬁbta%/ﬁ;fgt flicggms, Wyéqaély@ge sodium calboxymethyl
cREYsShAO UGS Mthg agh6s kS&mEtOQ]ﬁe ;Ihbxﬁnab:@lﬂm Hﬁﬂﬁaﬂfn althe
present .jnven n_are.ca a Wit h

Vr D UE R RSy S e Ol keI Baubdir
cerppdsition Istdevided entabrgialovds t:ditiiahxhﬁl@p&@ﬂ@:l& qtmﬁtxtteh bSthe active component.

'I‘h@MIﬁMO's&@ form can be a packaged preparation, the package contdining discrete quantities -

of the preparations, for example, packeted tablets, capsules, and powders in vials or ampoules.
The unit dosage form can also be a capsule, cachet, or tablet itself, or it can be the appropriate

number of any of these packaged forms.

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 calegories of anti-

tumour agents:
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Exanpl es of such acid addition salts include acetate,
adi pate, ascorbate, benzoate, benzenesulfonate,

bi car bonat e, bisulfate, butyrate, canphorate,
canphorsul fonate, choline, 5 citrate, cycl ohexyl

I JE?SE di et hyl enedi am ne, et hanesul f onat
tjr%él‘]?a Z gl utamat e, gl ycol ate, hem sul f at eP T/SE2004/000304

2- hydr oxyet hyl sul fonat e, heptanoat e, hexanoat e,
hydr ochl ori de, hydrobrom de, hydroi odi de,
hydr oxynmal eate, |actate, malate, nual eate,
nmet hanesul fonate, neglum ne, 2- napht hal enesul f onat e,
nitrate, oxal ate, panvpate, persulfate, phenyl acetate,
phosphat e, diphosphate, pictate, pivalate,

or opi onate, quinate, salicylate, stearate, succinate,

ul f &MRFQlE emIUefélmnF%P#F‘F%fF%g s an| foipinations gherepfpeused ooyeistle
doRolb®), tieh syl AnAL R )t (f&{dx&h;&l@&glﬁﬁﬁﬁ @&Soplﬁa,dcydophosphamde

undecanqQa salts.include ammonium s
uFeest %‘ éﬁ“"@%ﬁ%“%@ﬁmé\‘s %ali*aa apd ’I“Ff?%?ilﬁﬁ%a’iﬁ@netabohi&s (for
qabpls sitifiehtsahiisas ﬂu&blkﬁilm:diﬁ:s 6Rd $-FudBilradil a8 dtebSus ﬁﬁfﬂmﬂﬁ

BB LSRR IS A Shbi Sfe o Lo
MmYdeS-ltkﬁ gdlmmcm,momami dsﬁrlﬁlﬁcm;ndhlhloﬂ@%lﬂ,cepﬁﬂﬂlﬁﬁ 1c§ﬂ1@f¢m

I%ggf yg{ﬂ%? ? %%ﬁ%nrl}%%%in a ni %&% B imto 2 Ei%e &TE? xaﬁpalt? ‘élp??lag(él(?lds

Ik viscrintinn viablenine, valslesm@wbwncatlklyt arjdadsiopls $ike texrd hnditsxotere); and

tHﬁﬁsﬁﬂﬁl&mse‘ﬁlﬂM{ors éﬁﬁ’ ngjﬂple eﬁiggdopﬁgllﬂomélpgll{ q?%_ﬁsuéedalnﬁ lteilﬁ}f)omde,
utyIl;  di any

sul fates |ike dinetbyl, diethyl
a§1§1‘°!"‘8?=é‘§’°"“’?""6‘ﬁ@dWFWeﬁal i des such as decyl, lauryl,

@myri @Itdétatlaﬁgin‘@ ERBLY. Anh!f@ﬁbééﬁ‘ss(ﬁ% ﬁia@lﬂﬁ%ﬁm&@%eh Ci&%lnlfénlé Galoxifene,

nz nd ot hers
e B BT Po pesBAR P71 A e o (B ey folvestrant),
adlitnhopah (fof drefpls Bicﬂﬁtalﬁfde, fﬁfaﬁﬁﬂeuﬁﬁlfaﬁhde 2l Gﬁyrot&ﬁnd aletate), LHRH

ur. i f e
aﬁé&fﬂ%{s T& gHg{q g%nrﬁse R P eé‘?i e‘?ﬁ%’ maaél VG?CL%?CEIPW&O@HS
(fol @iﬂﬁmb@ldﬂwel degatp), gbmattse ezhpnto:d l(libt exninple aOfAstRElED@z0le,
B BN R0 LIS ARREORSALE. AL N g solvent or

umin i ST NSOl
(Bip| vamants whichinhbit wacecell inbisoh (fos exappbvedalioprotemasednioFitobylike

AdREAR oA ﬁﬂhlﬂigors &rur&xmﬁﬁﬂ&a&%ﬂqcﬁ%r %@é&%{m&%oﬁ-”

exi st n%ésa t for another anfon on a s
(vbn- ekibFraneferavdl fagtor foprtion, derexareplusieh mhibderp dainde gréwth fretor

afu@olned, Brolukh faQbr r&:eﬁthﬁafnﬁp&l%b' tfbp&ﬁa%nﬁe&% GER Lfaq ﬁaﬁtﬂétﬁaﬁ&lmab

there_o for the t eutic trea
[H7respiy T hendithe anpsb hanvbydyseruraapEr2s) n@rﬂtﬁﬁﬁf Aegnsferpaprabibitors,
tjlrrbsmefbﬂaﬂ:rﬂiﬁbl{olys 4n@ b/t Reind BnAs ﬁaﬁibﬁ@:ﬁ qsrt Mhfle ShBRGREARe
i.ca ice as maceutica
BAGHAREEh oRr RREATh e norn BBt iutat inkipigrs such as N
@}Bf_ﬂ&&ﬂtﬂubmyl_&myl)@meﬂiohpGWﬁ@ﬂﬂﬁbﬂrbﬁﬁb)qﬁlﬁmﬁgﬁ%inﬂﬁ t(géﬁu%b
n o-,adm nj stere
ke Lt et R R e S

OSI-774) and 6-acrylamido-N- (3-ch10r0—4 fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-

amine (C1 1033)), for examuple 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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WD 2004/ 078758 PCT/ SE2004/ 000304 -27 or nore

phar macol ogi cal agents of value in treating one or
nore di sease conditions referred to herein. The term
conposition is intended to include the fornul ati on of
j conponent or a har maceut i cal
‘%gﬁ?ﬂ&%¥%pa pﬂgrnaceuticalls accept abl e ca¥#?%%$%&%@%gm
exanple this 5 invention nay be formul ated by means
known in the art into the formof, for exanple,
tabl ets, capsules, aqueous or oily solutions,
suspensi ons, enul sions, creans, ointnents, gels, nasa
sprays, suppositories, finely divided powders or
aerosols or nebulisers for r | ation, and for
parenteral use (including intravenous, intranuscul ar
‘%S’Facizﬁ?’ﬂ%ﬁAé’F‘meTs’ﬂ éomp@l“ébﬁlﬂ%bﬁ@%? digglqsed i dntemationa Patept

AMpERRIBEI WOITAL598! WO d780635UWS) BB38561d b 6l ys;@hﬁswaﬁa compounds
suspen8|ons and

tlons i ncl ude solutlons
B Lo gt (s PPl oo oL 1005 Fidin GRBnction and

M@byitingns of the active conpounds nmay be nmentioned as

(ag exar lﬁ liquid I?lomEatlons %U|table for i

Sar e Pl famiginenpes ek 3550 TGP 2 otHIGePpTafiitlesrd in
Inilematidng PateatrAppliatiac WO 98/02166) WO 00/40529LWOLRY/41669, WO 01/92224,
\98'0?5%5'&%0%2)’0%9{ sol ution. Aqueous sol utions for

ora

I m nistration can be prepared by dissolving the
(vidtaptisense dwrpiag fitr ckampleathese waitt axddiag ts thie taageksQistkB above, such as

1§1§g|2@535191§§m +hd A¥QLiNg agents, stabilizers, and

hi ckéni ng agents as desired. Aqueous suspensions for
(‘cslrllagenﬁ%l@awaﬂﬁms@hﬁa ielulipe Bir spreplsi approaches 16 raplabeyaberivant ghaes such
28 BlickiR p@m&ﬁﬂ{BRéhmtBﬁiCAzoéﬁhﬁﬁfgeﬂM difleiPd et HCRY Arug

material such as natural syntheti¢ guns, resins,
hrEAPR) APProRAhPS Mehsas thoseuping fyieERa iRy inateHYmidise kingse enabactrial

nﬁoMﬁct&H Sd&?ﬂi‘ld bﬂi&p@@ﬁiﬁ&sﬁm kRRWR phin HRaRRAS BREBIELGA:
The .phar maceuti cal, conpositi ons can

r
f%do Oﬂ?eﬁapa iep 8 Bli{g?é“gf%sﬁ °3 $ng herAP 81 the 20
(xpinposbthérayy apgrogthes, delddihpfoperafiple e 958 SndiaRivdiaphri@hes to
BB SRR IS8, Lol 5251 X5, SOIBSNED v Lo
iertsklin & mmmon granlileyeetasroghrgn telbriyemuletfingt fiv@or, approaches to

dQJr&Q@f Bl Q038y, aEﬁBacﬁeg%gﬂé &ms@a?&m%héﬁg L&k ?s c 0%@1% l\‘!ljans%dcted

mders I n Vla S Or amnpou uni
dFQS‘PH"F ‘af%iﬁ appresshes esing evdgkangtansiessed Mimpour exll Imeﬁﬁnétapplqas@ls figing

aff-ididypeaftil@iet.he appropriate nunber of any of these

pac%gged fornms. 25 i )
uch conjoint treatment may be achieved by way of the simultaneous, sequential or

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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Conbi nati ons The anti-cancer treatnent defined herein

may be applied as a sole therapy or may involve, in
addition to the conpound of the invention,
onventlonal surgery or radi otherapy or chenot herapy.

‘§Bgﬁ therapy may i nclude one or nore oH, /000304
oW Nng cate ories of anti- 30 tunour agents

2004/078758 PCT/SE2004/000304 -28 (1)

antiproliferative/antineoplastic drugs and

conmbi nations thereof, as used in nmedical oncol ogy,

such as al kylating agents (for exanple cis-platin,

car bopl atin, cycl ophospham de, nitrogen rnustard,

mel phal an, chl oranbucil, bus&phan and nitrosoureas);

antinmetabolites (for exanple antifolates such as

AR PP FHPEIAHEAONE [BREOTASE PRIBHI b ch s Syl peibet Buch methods

ma{édel, buit 26 @6k, 1m5tentai; megeraeeeat)@ai beEb))&t %m &aﬁ?rgéﬁ%me%udﬁe By
ro a); _.an r antibiotics or exanpl e

gc ﬁﬁ 8%”??& g%?*%ny0|n bl eonyci n,
doxorub|C|n daunonycin eplrublcin i dar ubi ci n,
' Li.nomy

B0 bl SRR OISy RO B LURINE iy o g

desamibed hetdimdhe mqublhsatsst nerfermed imsbbsitn appaipdiate torthe iehdents &ad

rﬁfﬂgiaﬁ géﬂ :J.nh EI% Sltll $12 Ifor q*ah&éx%taggn%]aemg é}gected Also, in the

t opol so ase |nh| Itors

f@mﬁpm Hplsymditegis m@ocism@anddpbm e ttabﬁjmti@mmgﬁdhat didprop@ed
Iﬁﬁﬁ&%’oh&lﬁmnstl@@lﬂﬁz@%&c@ﬂoﬁ&ﬁ@&a@ﬁ&%&%&rﬁ( %é Stion tem era re,

cytostatlc agents such as antloestrog or ex
e Pt pxperEieaiand sREcup prapegdiies. @rpehosegiode &@ucpw@naﬁ@dard for

thed 42%3600ARh shOBS bd OGRN rerce@%a o&@mem%laﬁtms%n&efrs@aod by one
Sg_] cg{%l e fuol vregt ran%%ﬂl ; ens (for exanple
e OGBS Pt it ‘aé’reawamb‘gﬁﬁfww@ft@ﬁ%of the
raden ke, be LbiRHtibla mitﬁ@@rﬂd:z@&ﬁs s(ﬂﬂ rdaHF&Ids AYBURE® Bich(rds@ictions to the
u userelin),.
sﬁ%%%@ﬁtf Q%ﬁeﬁ‘ at% f%m?afu‘ale SR tﬁ%ne T ac cag(g (s wzg ge-e{e%11léz)a}’)parent to one

roges or "exanp
S&ﬂ@hﬁﬁ@@éamhﬂ&bm@mﬁ§MQ§mmﬂ&m@hpkeias anastrozol e,

| etrozol e, vorazole and exenestane) and inhibitors of
Sa-reductase such as frmasteride; (iii) agents which
Tibp HPEPE Metgrslr B Franipley aaiteted hrein ameithqsenmercially available or are

el %rle@ﬂ{d% SlaRRRENIIYAL Bbh RESwd thdi&ialsTREL HBFhakhe win

inhibitors of urokinase plasm nogen activator receptor
TFAGHAE P1g H;“-“fm(ﬂmbur R IBRORSOI e RYPEweR 4f sermen! thasieting ansterials

ahdsxapRempbehsdich | nhi bitors include gromh factor 20
anti bodies, gromh factor receptor antibodies (for

exanpl e the anti- erbb2 anti body trastuzumab
Chemical abbreviations used in the Examples are defined as follows: "BOC" denotes N-tert-

butoxycarbonyl, "CBZ" denotes carbobenzyloxy; "DIEA" denotes N,N-diisopropylethylamine,
"DME" 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 chromato graphy,
“LC” denotes liquid chromatography, “HPLC” denotes high pressure liguid chromatography,
“TFA” denotes trifluoroacetic acid, “DMSO” denotes dimethy] sulfoxide, “EtOAc” denotes ethyl

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



[ HereeptinTM and the anti-erbbl anti body cetuxi mab
[C225]), farnesyl transferase inhibitors, tyrosine

ki nase inhibitors and serine/threonine kinase
inhibitors, for exanple inhibitors of the epiderm

\96%&;)678‘7?3“ or famly (for exanple EGFR fam |y ¥ R5000504
ki nase i nhibitors 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 AZD 1839),

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

4-amne (erlotinib, OSI-774) and

6- acryl am do- N- (3-chl oro- 4-f| uor ophenyl ) - 7- ( 3- nor phol
nopr opoxy) qui nazol i n-4- am n&(d 1033)), for exanple
i nhibitors of the platelet-derived growh factor

famly and for exanple inhibitors of the hepatocyte

Eyamplehoffsachtpodcedsesrard iffystrbied beddvi:i angi ogeni ¢ agents such
as those which inhibit the effects of vascul ar
endothelial 30 growth factor, (for exanple the

anti -vascul aR€endot hel i al pcel | growth factor anti body

WO 20@4/078& | SERB04/1000304 - 29 bewacizunab

[ nFM , ounds sjct as jhese osed in

I nt g na?lona#—Patent R hlcatpehs¢mo 9 / 28596, WO

9 35, WD 97/ 32856 and|WD 98W¥EGS4§ a ounds

that work by ot her nech@ﬁ*gns (Y8 exanpl e 14 foni de,
inhibitors of integrin av@s ®inction and

angi ostatin); 5 (vi) vascul ar danaglng agents such as

gp%ﬁgastatlg Ad.and conpounds SIS osed in
I nt

pal [|Pa |ca on @9/02166 WO
00/ 48%29, o0y4 F3569, Eﬁm D @2R@4434 and
W0ﬁ56082§ : ' mﬁnth§ﬁ@se 1 Qi exanpl e
t hode ‘which are iR7ect @ehat O the ar |@fed above,

such as 1SIS 2503, an anti-ras antlgense 10 (viii)
gene therapy approaches, including for exanple
approaches to repl ace aberrant genes such as aber r ant
53(pr @perrant BRCAl op BREA2, GDEPT (gen - cted

,h d@a@¢wth apy) Aok oaches s
usqn S|ne deam nas e’“t m dififé k k|na
ni tior edr nEU@n aR 6to
or

|ncrea Rﬁatuaq@ toIeranceNt chenntherapy
radi ot heRipy such as nul tA'- d¥ug resi stance g€néw

t herapy; and 15 (i x) |nnﬁﬁotherapy approache®,

i ncluding for exanple ex-vivo and in-vivo approaches
to



10

15

20

25

30

i ncrease the i mmunogenicity of patient tunour cells,

such as transfection with cytokines such as
interleukin 2, interleukin 4 or granul ocyte-nacrophage
colony stinmulating factor, approaches to decrease

woGklo7BRET gy, approaches using transfected j
celﬁ% ;uc as cytoki ne-transfected dendritiéﬁgg?ﬁg?mmm

appr oaches usi ng cytoki ne-transfected tunour cel

i nes and approaches using 20 anti-idiotypic

anti bodi es. Such conjoint treatnment 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 éfptoy the conpounds of
this invention within the dosage range descri bed

herei nbefore and the other pharmaceutically-active
MEEAODMI t hin its approved dosage range. 25 Synthesis

2—E§Etﬁ8&”p%§r'?%§?e?-ma'ionom rlr“?sﬁﬂg invention can be prepared

wn to one skilled in the
art of organic syntheS|s The conpounds of the present

Trﬂ:ﬁn?%rﬂ:g&eﬁéngl?g oy 1%11:)1 %?‘a'lcgl&q?ﬁé) Q:L’Sré[' Eg trno %m{ml cl gace'f(c acid (1.5

descri bed bel ’her™ w nown
) ieretpdaced ip adfL @ykwqwmtwm @@Mﬁ@mmr and a Vigreux column (20 x 1

il %4 %@M&Ms@iﬂtmn At RNORLY ‘facQJ] Qﬂ@ rehdti¥n m%ukr YV?S hgated and

vari ati ons thereon as appreC|ated by those
cthybaleghpl begandp digtlf whradhe trpperaiiye of theeactipm magire Wasrabew §5-90 °C.

AfRr aBOMENIE S 86 kdnbed mbelrey. rsapﬁén highRIERELS 46 bé 8o VRE Rh&ion

are herebx incorporated in their entirety
FEFUrEtield I i sieReEtior diTpetTaglowtbotling Qnasem}emd ithesrresiday was
cbﬁta[li‘zaﬂaj’ne&bsblﬁﬂe ARG ® idEBE h@BSrodRd (stzQthﬂl%)lé% light yellow solid
ﬁg egq E ﬁe The reactjons are f ornmed in
S6RT 6P a3t oMM 05 g erio L 2h TR al s
enployed and are suitable for the transformations
.§¢P ffected. Also, in the description of the
ynthefic nmet hods described below, it is to be

(ERZi€ystoebethddydiut-dtenethiottpeiiechidé eact i on condi ti ons,
i ncl uding choice of solvent, reaction atnnsphere

t fo t
SR T 100 405 10
b§ﬁzﬁli*f‘d§(?0dn )(ﬁﬂd 1 Ffﬁatf trfegiybamisryvas ‘Mﬂeé hS whabyst. Bheeixfuearetis ktjrred and
hh@eRd @ﬁlﬁ@&v&)ﬁu@ﬂ@ i lkid s%ﬂltlblpf(ﬁ' h@mﬂxrakd a LJhd If%mgcp 9fI ﬁr%(?ﬁgted

led in the art ?anlc esl s

sAHF SHEES et FhesuRpeocypoddopab bt (enL)
filtered and dried to isolate the pure (E)-2-cyano-3-ethoxy-but-2-enethioic acid amide (19.3 2,

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-bui-2-enethioic
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mol ecul e nust be conpatible with the reagents and

reacti ons proposed. Such restrictions to the
substituents, which are conpatible with the reaction
conditions, will be readily apparent to one 15 skilled

%ﬁz&ﬁﬁﬂﬁ%{ and alternate nmethods nust then QQH%igammmnm

e starting materials for the Exanpl es containe
herein are either conmercially available or 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. Chemical abbrevihtions used in the
Exanp|l es_are _defined as follows: "BOC' denotes N-tert-
%&%&é?%@%) as fsyhiteaysise H NYRYEHME IOMGO-2)0 228/ (s, 3H),

Tened, es), BISs disi 59Ps o0k et vh aotmerm). " DMF" denotes N,
N—dinethylforngﬁ?de;&"TEE" dggotég t et rahydr of ur an,

"ether" denotes ethyl ether, "mn." denotes m nutes;
MBTHOD 4hr denotes hours; "RT" or "r.t". denotes room

%.ggp %Eﬁﬁlgtﬁlgl.isoélg%é e!:%ﬁ%&? Rﬁ/lt' arting material, "M

not €s ness denotes reaction
m xture, "NVR' denotes nucl ear nmagnetic resonance,
n LG j er chr t agr.aphy, .."LC! tes
AR s Y LT O e 8355 s
hineflinanetiapr@ (0 ogfy) apphgdded diFpste Baimot 894 tmmdl) ufBotageioke:

i : ' ' I i - Et. QAC"
A8 11OBE R0R58 B0t SELLRAR | B oy v
28§ efpied &0 Aot alatio Abe westadlized piodudt wenféiered nfipod eosstallie fiom ethyl
agbthil RlpRoviddea A Q8 2R Q posi 0
Exanpfkgiof.suchrpr§g§§g§§;g§§§$¥#ﬁggggSggmgg%ﬁaﬁ1&ﬁgﬁ)%a
vgite orygalipe spid. GHOVRR (390 Rz, DM SQHEDR2 &4 (sREF), 00 (&8s, REN
pressure RILOSGCR7 R7 R HBr R Rz 0 RBR4 O RR4 J° 2

~ RBRA NRS Br? RN -R5 NR8
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; )
g, 50 mmol) was added followed by the dropwise addition of a solution of the butyryl chioride
(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), 1IN HC1 (100 mL), brine (200 mL} and dried over Na,8S0,. Concentration of the
CH:Cl, 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-Butyrylamine-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 NH,OH (250 mL), was added dropwise 100 mL of hydrogen peroxide at r..
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K2CQBR1NR6NaO°\CR
S

I NR6K2C(13 H R7 HOAc Br R7 DMF
O RBOR3IUORSI RRSC_AR RANGRS TFA RZ NR5 R1
NEENRNRR CH2C12 R1 1 RR7 | N NR8 CH2CI2 A N,
RB N A-R8 RO RO 5 WO 2004/078758

4/000304 -32- METHOD | 2-(1-E4
\?ﬁ%{éﬁ%? ylidene)-mal ononitrile 5 Triethyl PCT/SE2004/000304

orthoacetate (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 placed. The reaction

m xture was heated and ethyB4al cohol began to distil
when the tenperature of the reaction mxture was about

Bt g cympletigniofthe adsbiimm thrgeaetiop mixfurravas stigrsrat 6T Geoveinighhadter
WRathé orc Howkdihe cama@& tpgébgn&; of SRE MRS Ja&tlaﬁﬂls&dr%aéc%oled and

was concentrated in evaporator to renove

PERRLoT IR cRigrofRrmd? ¢ 4G dhq greanicdsiorries diad (NesS0) and concentated
© rgmsﬁeqju{a ﬂtﬁﬂ;ﬁl&rﬁﬁb@bﬁéﬂlyﬂﬂs@thﬁk&@ﬂ@irbdx?hé’écﬁi il IRUTB4) as a

teé(lsjlc,‘t lﬁ ?E 8@ 910/ 6 Sllt%(k/lf’ t eI I 0W2S%:{Iégﬁ) grgg(S’BH)’

51.976(83,21?{),214383602,4319, )] VETHOD 2 15
(E) - 2- Cyano- 3- et hoxy- but - 2-enet hi oi ¢ acid am de

2- (1- Et hoxy-ethylidene)-mal ononitrile (method 1) (62
METBOBS nol) was di ssolved in anhydrous benzene (800

e F et sig o B ARG oen sui 11 do wee
bubbled into this solution for 40 mn and a solid
§-§ﬁtﬁ§ﬂmin-g—@§m&ﬁﬁ—qgoﬁxiiatzag-qgarboxyﬁc acid amide (method 6) (1.9 g, 8.3 mmol} was
suspended in 75 mL of 30% NH; and then was heated to 140 °C for 4h in a pressure reactor. The
mixtare was cooled and neutralized to pH 8. The precipitated 3-methyl-6-propyl-5H-
isothiazolo]5,4-d|pyrimidin-4-one was filtered off, washed with water (100 mL) and dried in
vacuum oven at 40 °C ovemi;ght to get 800 mg (34%) of pure product. 'H NMR (300MHz,

CDCl3) 8 1.03 (t, 3H), 1.74 (m, 2H), 2.67 (t, 3H), 2.78 (s, 3H).

METHOD 8
5-Benzyl-3-methyl-6-propyl-5H-isothiazolo[5,4-d]pyrimidin-4-one

To a solution of 3-methy!-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 X,CO;
followed by benzy! 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 (200 mL), dried (N2,SQ4)} and
concentrated. The TLC and the 1H NMR showed the presence of two products &V 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-dJpyrimidin-4-one was isolated as white crystalline
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20 solid was filtered off and dried. The solid was
recrystallized from absol ute al cohol (100 nlL)
filtered and dried to isolate the pure
(E) - 2-cyan- 3- et hoxy-but - 2-enethi oic acid am de (19.3
s a light brown crystals. METHOD

?E)m%%@?%o 2-cyano-but-2-enethioic acid am SPG%I%EZOWOO‘BM
(E) - 2- Cyano- 3- et hoxy- but - 2-enet hi oi ¢ acid am de
(method 2) (19.2 g, 0.136 nol) was dissolved in a
saturated solution of ammonia in nmethanol (500 nL) and
stirred at r.t. overnight. The reaction m xture was
concentrated and the residue was di ssolved in hot
water (600 nL) and the 30 und¥ssoved solid was

ered and dried to recover 6 %@Of t he starting

fil
iolii?i;’é?akgo%%h FENMRH{A00 MHzLTH ) SHOGG ), bifl-& 846k 280, 2.73 (&,

IS8 @) 9. 33k, der, A ey BYRS 51
(E) - 3-am no- 2- cyano- but - 2- eneth| oi ¢ WD 2004/ 078758

PCT/ SE2004/ 000304 -33 acid amde (6.85 g, 63% as
Tfcflolibiitgeompyititiakde syntledldR afodMheMRiemMBO- d6) S 2. 22
(s, 3H, 7.73 (bs, 1H), 8.53 (bs, 1H), 9.01 (bs, I|H),
11.60 (bs, 1H). METHOD 4 5

§-MethetD# Beampdindinggichl azol e- 4- carboni Tpll e [Qkfating

qtirred pol ution of

(IE) - 3- an] no- 2- cyano- but - 2- enet hi oi ¢ a:id anfi et et hog

J)8a( 6. 83| H{4-ABord-benryipBmeatyl-sRiopanol (PO nll)s-Nasbagded

dropw se L) of 30% hyd er oxi de.
he m xtu &ghugzo 5%%1%?%0150 Q%It? Cfor 4 h’?%ﬁd by ﬂfbr at edql

to 60 nL |n a rotary evaporator 10 and cooled T n an
NiEfadBbh. The crystallized product was filtered off

and recrystallized fromethyl acetate to provide the
W@ylm-@@g@mo-prapyl) 3-methyl-5-H-isothiazolo[5,4-d] pyrimidin-4-one

5- am no- 3- net hyl i sot hi azol e-4-carbonitrile (5.41 g,

80% as a_white crystalline solid. 1H NVR (300 MHz,
TBWS@HH‘BI)C’f §-bonzyly3-mgthylstyrop - SBigisqEiarolopidlpyrinNEBEme Sndilod 8)

(N(rde, Qlaﬁﬂmﬁ'a{'m%hﬂlhrdc@t&ﬁ ko %gﬂéicng ééld)(S BW%MQW@ & sdi Qtllc? of the

bmﬁn”uﬁt-é Eijlﬁg f 2}('}80 }T]E;an;egl? a(é(riﬁétg nﬁéf“@s :(dged cgopvg@ [%que)(t drppsof bromine
vauel aldleld broy bf&m&)ﬁl pleyiothiorliaa pastBcor@bidly BNnéHitodngSHd d&él@;ﬁ‘zaﬁon]
Sl e e o g R e
(¢lirat H8@EIOAG N 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 (3Xe60
mlL) and the organic layers were combined and washed with 2% sodium thiosulfate solution {60
mL}, water (100 mL), brine (100 mL}) and dried over Na,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, CDCl;) 8 0.76 (t, 3H), 2.1-2.47
(m, 2H), 2.84 (s, 3H), 4.62 (t, 1H), 4.8 (d, 1H), 6.20 (4, 1H), 7.10-7.40 (m, 5H).

£l

The following compounds were synthesized according to Method 9:
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20 m xture was allowed to warmto r.t. and stirred
overnight. The reaction m xture was washed with water
(100 m.), INHCQ (200 nL), brine (200 nL) and dried
over Na2SO4. Concentration of the CH2Cl2 |ayer

' he product which was triturated fr
%h%@@?%g%(anes (1/10) and filtered off to ié@(?(sgtz%):uto?]ogm
pure N-(4-cyan-3-nethyl-isothiazol -5-yl)-butyranm de
(7.57 g, 95% as an orange solid. 25 METHOD 6
5- But yryl am no- 3- net hyl -i sot hi azol e- 4-car boxylic acid
am de To a solution of
N- (4- cyano- 3- net hyl -i sot hi azol -5-yl ) -butyram de
(method 5) (4.18 g, 20 mml J3¢30 in 30% aqueous NH4CH
(;R50—m) i 00 m _of hydrogen

=

. was—added dropwise 1 g
rdierhedit | Spmpound Name2004/ 078758 PCT/ SE2@04/[0304 - 37

foher T NEsCQRBLELbRN. D4 NE addl UTON (He T "

M xture Na_S sti %e@ﬂaﬂ%o C over ni ght g?t er%{%cfﬁcﬁ% t he
TLC showeH FoRbeydmsibedls-Betedppear ance| BFH3NI The
rleact i on| wbtrbles WapysaiedsBNche extracted wth
hl-or-ofefm{3—x—100-m ) —The-organic layer iwas dried
(Na2SO4) and concentrated to get the pure

MEDHORigl am no- 3- net hyl -i sot hi azol e- 4- car boxylic acid
amde (2.9 g, 72%9 as a 5 white solid. 1H NWR (300

mﬂz-(s-Ea@%B}m&h%L@axoé4,s-di?ﬁrp-iw&o(dmi?a%ni:(ngiinﬁé?% ,
. S . 5. S ) S, )
@Eﬂy&%@-@@ R)E%‘ﬁa;r?’ Angic ér“%ﬁﬁfﬁ‘?gw ﬁgt%‘dt hi azol o
[5,4-d)pyrimdin-4-on e 10

" al . nide ; . } 11 ¢ k2)113 . .
To bl D RGdE CRN by O30 AARLE A aRERIK S A . was
afdediigre-GptyBheminpsonyherrbamals (MAL! & a2 eehob) dolbged &y thordditivn of

ahydeouP BiBS S ﬁeﬂfy@aﬂﬁ%ﬂﬁ%ﬁ@,@ mlfﬂlﬁtnﬁtﬁﬁ reGROLERd Qtr}gﬂux for 16

neutraljzed to .. The precipitate )
heurseliof T HC 61 e B 1o theeormicibipiesrams of g ptartipaibramigic Ghhe
rmﬁon];-ﬁ%ikm&rv@ﬁ p6ifréd mma&h&glsr viiob m@;&%ﬂc&@%ﬂ@%&a@ A doGek).
n__15 vacuum oven at overnj ght to get. .
T e e Bhe Bt el GO e g m) Srisd i3
Qongen@iton oflthd drednig la@rovidedile btoducBihich RrasiBrified bydihumn (silica
gel) chromatography using 30-50% EtOAc in hexanes to isolate the pure amine {3-[1-{(5-Benzyl-

3-methyl-4-oxo-4,5-dihydro-isothiazolo[ 5,4-djpyrimidin-6-y1}-propylamino) -propyl}-carbamic
Acid tert-Butyl Ester (0.1 g, 17%) as a white foam. 1H NMR (300 MHz, CDCL) 6 0.95 (1, 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, 1K), 5.17 (bs, 1H), 5.85 (d, 1H), 7.10-7.40 (m,
SH).

The following compounds were synthesized according to Method 10:

Method # | Compound Name ms SM Amine

10a [3-({1-[5-(4-fluorobenzyl)-3-methyl-4-oxo- 490 Method 9a | ters- butyl
4,5-dihydro-isothiazolo[5,4-dlpyrimidin-6-y1]- | (MH" 3-
propyl}amino)-propyl}-carbamic Acid rert- aminopropy
Butyl Ester I-carbamate
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VMETHOD 8 5-Benzyl - 3- net hyl - 6- propyl - 5Hi sot hi azol o

[5,4-d] pyrimdin-4-one 20 To a solution of

3- et hyl - 6- propyl - 5H i sot hi azol o[ 5, 4-d] pyri m di n- 4- one

(method 7) (800 ng, 3.8 mml) in 20 nL of anhydrous
ded 1.38 g (10 mmol ) of anhydrous

%Pdg\%} y benzyl brom de (655 ny, 3.8 ml%@ﬁgowﬁomm

m xture was stirred at roomtenperature overnight.

The TLC of the reaction m xture showed the conplete

di sappearance of the SM The 25 reaction m xture was

poured into ice cold water and extracted with Et QAc

(3X 100 nmL). The conbined extracts were washed with

water (100 ni), brine (100 n#); dried (Na2SO™4) and

:%Egggﬁtrated The TLC and the 1H NWVR showed the

dé of two product s hblkylated as well as
ratig :1. The products

I cts. in
(%?"éé% ’gF@ Ekj ¥t ﬂwywlmf@am@véﬁﬂ | pynigri¢iR-6-yl)-
whpﬂmhogpmpﬂycmamg atid+20b0tkteédde i N hexanes. The
desired N-al kyl ated product 5 30
benzyl - 3- net hyl - 6- propyl - 5H i sot hi azol o[ 5, 4-d] pyrim d
Te-asolytien gidlee trgoida(ngthod §) @ﬂig e2€mysl) al dohpodd@ichloromethane (5

@%és%ﬁ&ﬁ%ﬁhy@%% §1|%|9§r94% 4%1%]3 @603 %9[ mmgls_go?lmle tept-gytyl 3-
aiopRpylycarbamats (10, g, os}gnmo]a Bk rastionIi} tureSvas Thidrswavedt 120°C for
26 "_ﬂiﬂ:'[blﬁg 0% i Rﬁsﬂi))WethEeeco%L od‘f%ﬂ%&r 2 npﬁg)?% We{ron‘nde The

synt hesi zed according to
T35 RpTn BT NEAsEs Y 4poyated At deytlesstthen product wat puriSad by column (silica gel)

cBrofrftoElaptQ/ Rk QMWG)ET@A%B%&:S@O 1@519(9%:!3 lﬂg {3-[1-(5-Benzyl-3-
4-f | uorobenzyl i sothiazol o] M ﬁ ﬁ
neemyﬂ-)ox%fl,é ﬁliﬂ'{j'ém IM@—d]pynmﬁm— —yl) propylammo]-propyl} -carbamic

AiBenBylyt Bstérl D8O EB4RY.Gpyd7: gdramet hyl - 5- H-i sot hi azol o
[5,4-d] pyrimdin-4-one 10 To a sol ution of

5- benzyl - 3- met hyl - 6- propyl - 5Hi sot hi azol o[ 5, 4-d] pyri m
din-4-one (nmethod 8) (369 ny, 1.23 mmol) and sodi um
acetate (1 g) in acetic acid (5 nL) at 100 C a
solution of the



brom ne

(318 nm,

érnnnl)

in acetic acid (10 nL) was

added dropwi se [ The next drop of brom ne was added

only after the previous drop had reacted conpletely by

moni tori

o3

ng the decol ori zati on]

over a period of 20
&hgﬁnsThe reaction nm xture was cool ed afHQL
n

It1onand the TLC 15 (eluent 10% Et OAc i e%(Eg@ggSm_M

and M5 showed the conpl ete di sappearance of the SM and

only

t he product.

The reaction m xture was poured

into ice water and extracted with EtOQAc (3 X 60 nl)
and the organic |ayers were conbi ned and washed wth

2% sodi um t hi osul fate solution (60 nli),
brine (100 mL) and dried#over Na2SO4.
tration of the qgrganic | ayer %
e cempaunAt Bekp SEHsHsad peostdirgitndietiad i sot hi azol of 5
100%9 as white

n),

e

, 4-d] pyr

i mdin-4-one, 20 (460 ny,

wat er (100

rovided the pure

CﬂW&ﬁéﬂ#

~

aemﬁaiﬂdCNanﬂeH NVR (300 |sz Cl
2 A7 2.84 (s

)
4_62

N /0

t, _1H)

Wmine

T (d
flol | owi n
thod 9
thod #| (
g-(1-bro
fil uor oph
sot hi az

Ddib iR RuRRge A SYiRtdiesi zed &

ﬁlp%m&a%ﬁ@ﬁi@ggﬁﬁ & 9a
mogd eyl Bstdr (4- 397 Met hod 8a

enyl )methyl )] -3-nethyl - (MH
Dl o[ 5. 4-d] pyri m di n-4(5H) - one
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8 PCT/ SE2004/ 000
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carboxylic
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The TLC

hacid tert-
j’nutyl ester
(3 X

1.3 ) .
wL), bri

JERUT O Rt o
n@ﬂ(a&z@&[fm_)l}pamﬂldﬁim gd (Na2SO4
propylamino}-methyl} -piperidine-1-carboxylic
acid tert-butyl ester

ds%th
H"

1‘0\%‘%‘)&

¢100
aminomet
hyt-
piperidine
-1- .
carboxylic
acid tert-
butyl ester

114

5-Benzyl-6-[ 1-(2-dimethylamino-ethy
lamino)-propyl]-3-methyi-5H-isothia
zolo[5,4-d]pyrimidin-4-one

386

Method

Dimethyle
thane-1,2-

diamine

11e

5-Benzyl-6-[1-(3-dimethylamino-prop
ylamino)-propyl]-3-methyl-5H-isothi
azolo[5,4-d]pyrimidin-4-one

400
(M)

Method
9

Dimethylp
ropane-

1,3-
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Concentration of the organic |ayer provided the
product which was purified by colum (silica gel)
chr omat ogr aphy usi ng 30-50% Et OAc i n hexanes to
isol ate the pure amne {3-[I|-(5-Benzyl 15
¥ 4 0X0- 4, 5-di hydr o-i sot hi azol o[ 5, 4- %&%’/rlm

Wg 29/[]4§° &% pyl ami no] - propyl }-carbami ¢ Acid t SE%&“(“WO”“
Ester (0.1 g, 17% as a white foam 1H NWR (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-8%t| owi ng conpounds were
ﬁgnt hesi zed according to Method 10: Method # Conpound

me mz|SMAmrne |Qa l diamine

{T=1p T . hyt== ASO vetitrot——
alfert L SSBﬁnz;yHi'ﬁ @:‘h?ﬂ%ﬁ(y broﬁﬂéﬁh 9P MEROE | 3 Akmino

, 5-di hy j@@?@’ﬁt%?ﬁhﬂﬁﬁf@h”@]%yrl mi dil @B5y| 9 - ( MHpyopan-1-

- propy }mg@%fdﬁg{.@%} carbamc Acid tertt ol
mi-NopRLopy. utyl Ester 1-carbamate 2004¥ 078758

N

PCT/ SE2004/ 000304 - 37- METHOD 11 {3-]
ME(tBoBanzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
[5,4-d] pyrimdin-6-yl)- propylam no]-propyl}-carbamc

AR EhansB i 2 L bbb

dipyorhhidinetrg)-propel]-d meilifil- bensaasdeadded anhydr ous
di i sopropyl ethylamne (100 I, 0.52 mmol) foll owed by

tent- butyl 3- am nopropyl-carbamate (0.10 g, 0.52
TorapolutionT¢feheragarnet 13 gmethodtOy fﬂel g];lasll mnuﬂ)mnammyamnﬁzmmsfgos

n%ﬂol &ta?chiogﬂl\éﬁnagé; (26 E&) ﬁMt ﬁ\]vgg QR:!IIJE&)S Tbu-toluo%l chlonde

di sa(EEear ance e’ st art | n
(Bl 2t Up mmphtén @m@ﬂﬁb@a ({0anlar ;Fhfe@gﬂtmaeolpmm stiggd gt r.t. for 30

i 1| ra‘ftfﬂ' \ﬁgclhﬂe ek Hme(( Bt l‘hsfﬁ)@ea%l:a of MI\Q nﬁ& COE RN tHS WAD dituted
40- 60% Eft OAc i n_hexanes to_isol ate the pure am ne
V{lgh QI}IQ_C‘(IQ\-)@S%&I& ‘yypshgd with satd. NaHCO3 (100 mL) water (100 mL), brine (100 mL)

2B Hﬁéﬂ'm&s@&r cﬂnén@aubﬁ{gme 6r§éﬁ§cf153%¥}940&[1§a ffe by kil WlisDaified
6-yl ) -propyl am no] - propyl } "-carbanm c
by column (silica gel) chromatography using 20-30% EtOAc i hexanes as eluent. Yield =0.117

£ (94%). The acylated product was dissolved in 2M HCI in ether and the mixture was stirred at
r.t. for 20 h. . The precipitated product was filtered off and washed with ether and dried in vacuo
to yielél the pure N-(3-amino-propyl)-N-[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isothiazolo-
[5,4-d]pyrimidin-6-y1)-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 (, 2H),
2.39 (s, 3H), 2.20-2.05 (m, 1H), 1.96-1.75 (m, 11),1.74-1.40 (m, 2H), 0.63 (t, 3H).
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Acid tert-Butyl Ester (0.085 g, 64% . nilz 472 NH) 15

20 25 30 35 WD 2004/078758 PCTI SE2004/ 000304 - 38
The foll ow ng conmpounds were synthesized according to
Met hod 11: Met hod # Conpound Nane nr/z SMAmne |la

- enzyl - 3- net hyl - 4- oxo- 4, 5- 458 Met
@-an'{ogésgdl hydr o-i sot hi azol o 5, 4 d] pyrim dr}ﬂ‘?’(ﬁﬁz?“f““ﬁ’“““
9 ethyl)- -6-yl)-propyl am no]-ethyl }-carbam c carbam c
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 isotbiazol o[ 5, 4-d] pyrimdin-6-yl)- (M{) 9 am nonet
propyl am no] - net hyl } - azeti di ne | - carboxylic hyl- acid
tert-butyl ester azetidine 1#¥¥tarboxylic acid tert-

g“%ffﬁi"w?%}% ““PS %erﬁ%@%f‘ze& agreping e Mgbad if:0- 512 Met hod

3 Mehbdd aromphimdNaiepyr 1 m din-6-yT) -~ (A [sygm nomgras Jating
propyl am no] - met hyl } - pi peri di ne-1-carboxyljc hyl- gci g

tlert-butyl ester piperidine agent
12a N-(3-Amino-propyl)-N-[1-(5-{4- 507 | Method 102 | 4-methyl-
fluorobenzyl }-3-methyl-4-ox0-4,5-dihydro- (MH benzoyl
isothiazolo]5,4-dlpyrimidin-6-yl)-propyl]-4- {9 chloride

methyl-benzamide

METHOD 13

N-(3-Amino-propyl)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[5,4-
d]pyrimidin-6-yi)-propyl]-4-bromo-benzamide

To a solution of {3—[1-(5-Benzy1—3-methyl-4—0xo—4,5-dihydro-isomiazolo{5,4—d}p3nimidi11—6—yl)-
propylaminoj-propyl}-carbamic acid rerz-buty] ester (method 1 1) (0.085 g, 0.167 mmol) in
dichloromethane (8 mL) at r.t. was added a saturated solution of potassium carbonate (8m})
followed by the dropwise addition of p-bromo benzoyl chloride (0.044 2. 0.2 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 3mi MeOH and
purified by Gilson HPLC using a 20-99% HgO{CH;CN (0.05% TFA) gradient. Concentration of
the desired fractions gave {3—{1—(S—Benzyl-S-methy1-4—0xo-4,5-dihydr0~isothiazolo[5,4—
dlpyrimidin-6-yl)-propyl] (4-bromobenzoyl)amino]propyl} -carbarmic acid tert-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 vield
the pure N—(3-Amin0—propyl)—N—[1—(5-benzy1—3-methyl—4—oxo—4,5-dihydro-isothiazolo[5,4—
d}pyrimidin-6-yl)-propyl}-4-bromo-benzamide hydrogen chloride salt (33 mg, 34%). mfz 556
(MH"), 'TH NMR (DMSO-d6 500MHz, 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 (1, 2H),
2.17-2.13 (m, 1H), 1.96-1.91 (m, 1H),1.72-1.50 (m, 2H), 0.68 (1, 3H).

The following compounds were synthesized according to Method 13:
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5- Benzyl - 6-[ 1- ( 2- di net hyl am no-et hy 386 Mt hod
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t hane- 1, 2-
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9 ropane-
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-39 di

5H-i so

am ne

t

il f

-bHisothia (M#4) 9
zol o[ 5, 4-d] pyri m di n-4-one di am ne He
- [1-(3-di met hyl ami no-prop 400 Met
Pyl am no)-propyl]-3-nethyl -
azol o[ 5, 4-d] pyri m di n-4-one 1,3 WO

ﬁdl' /S(Eﬁ)rﬂéf»l.ﬂg(}wﬂi

5-Benzyl - 6-[] - (3-hydroxy-propylam n 373 Mt hod
3- Am no- 0)-propyl]-3-nethyl-5H1isothiazolo[] (ME1l) 9
propan-1|- 5,4-d] pyrimdin-4-one of METHOD 12
N- (3- Ami no- propyl ) - N-[ 1- (5- béhzyl - 3- net hyl - 4- oxo- 4, 5-d
i hydro-isothiazolo-[5,4- 5
d] pyri m di n-6-yl)-propyl]-4-net hyI benzam de. To a
Nitthb PR | SompOmaNElee 13 (et ot 10y Lo T Orel 2T TAcyias
) and trlbethyl amne (0.303 g, 3 m1%|) n cylating
i chl orofret hane (20 nL) at r.t. was added dy opvvi Se jagent
aBWT 10N /] @—Atnﬁﬁd-‘;ﬁ'%ﬂyl}qm[ﬂflg 8lRzy1 80 T U510 © TR 1 1T 4-chloro-
et h he resul ti n&m_rs j10n wag ‘
tirred ateiy t4*”‘P6‘r5 @@’di‘blsﬂqiﬁm%{? ter he TLC | benzoyl
showed t 1@]@*@&@@;@%@]@&1&5@ SM The redction | chioride
M xture di. &%as CHZCI 2 (60]nmL) washed wi tjh
qat d. Na%ﬁ%a ! WEF™ © (100 ni), brine (100 dL)
gnadndri e iN((N&ﬁﬁiMﬂropyﬁm-@BﬁtHeﬁyﬂ-Qﬂ of | kd%e oOrigvéthdd T 3¥Shoro-
drovi ded| ¢ rod t i ch S rif byl 1gol umm
(Isilica ;mF y lﬁ% %%ﬁ?fﬁ%%‘ﬁl‘ﬁg“’zo Et|oAc in | 4methy-
Hexanes aé]pgimléln%-yl)\mrqbdﬂ—kﬂl&rﬂ? g {94% . (The benzoyl
dcyl at ed B%ﬁ%gﬁz ghg I in 2MHCl in ether a .
the m xture S éﬁ% %583? ot Qﬂmde
13c N-(3-Amino-propyD)-N-[1-(5-benzyl-3- 545 Method 2,3-
methyl-4-oxo0-4,5-dihydro-isothiazolo[5,4- (MH") 1 dichloro-
d]pyrimidin-6-yl)-propy1]-2,3-dichloro-~ benzoyl
benzamide hydrogen chloride chloride
13d Naphthalene-2-carboxylic acid (3-amino- 526 Method 2-
propyh)-[1-(5-benzyl-3-methyl-4-ox0-4,5- (M) N 1 napthoyl-
dihydro-isothiazolo{5,4-d]pyrimidin-6-y1)- chloride
propyl}-amide hydrogen chloride
13¢ Benzo[b}thiophene-2-carboxylic acid (3- 532 Method i-
amino-propyl)-[1-(5-benzyl-3-methyl-4-oxo- | (MH") i benzothio
4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6- phene-2-
yl)-propyl]-amide hydrogen chloride carbonyl
chloride
13f N-Azetidin-3-yimethyl-N-[1-(5-benzy 502 Method 4-methyl-
1-3-methyl-4-oxo0-4,5-dihydro-isothi (MH i benzoyl
azolo{5 4-d]pyrimidin-6-yl)-propyl] chloride
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for 20 h.. The precipitated product was
filtered off and washed with ether and dried in vacuo
to yield the pure

N- (3-am no- propyl)-N[1-(5-benzyl - 3- et hyl - 4- oxo-4, 5-d
' I ot hi azol o-

‘T§¥@¥@T%§%|n1dln 6-yl)-propyl]-4-nethyl - benZami & /000304
chloride salt (91 ng, 87% . Wiite powder, np.

127.8-129.2C mz 490 (MEN ), 'H NVR (DVBO d6 300MHz,

96 C) S: 7.79 (bs, 3H), 7.37- 6.95 (m 9H), 5.77 (d,
1H), 5.50 (bs, 1H), 4.83 (d, 111), 3.36 (t, 2H), 2.72
(s, 3H), 2.46 (t, 2H), 20 2. 39 (s, 3H), 2.20-2.05 (m
1H), 1.96-1.75 (m 1H),1.74=4-40 (m 211), 0.63 (t,

H. 25 WO 2004/ 078758 PCT/ SE2004/ 000304 -40 The
flol | owi ny*cwitpbhrram e gphiies? zed| according to

84 '-{ 1%4&&!35@-@%&6‘-4%“9 536 SM ARSI | "M methyl-
agent 1 ﬁ N-(3- Ami_no- propyl )-N-[ 1- (5 9G1{ Met hod
10a 4- nef AyArotspligrdeadARyie t hyl - é 4,’5- di hy ¢bezoyl
(v Eenz M)-propyl]-4-methy]~N-p1pendm- - 4 Hlori ghlonde
ifsot hi az in- rppyl]-4- chloride
fet hyl - b iy nbride P
_N;]m:g- Ami rm-(mﬁwlLe)hymﬁ -L-Ghensnzy| - 3- peishyT -|[ddmed- 4] 2ushthyl-
ifhydro-iot zQ 11
d]pyrinldnﬂgég %%‘%B§VTﬂﬁmﬁann be®%dd To a |benzoyl
ol ut i on| @$.4- d}pynmldm-ﬁ-yl)-propyl] 4-m chloride
13-[1 (5 x0- 4, 5-dj hydr o-|i sot hi azol o
L5, 4- d]Dvr|n1%EM%gy@hE%EH%%%@ am noJi propyli} - carbain c
acid tert- butyl ester (nmethod 11) (0.085 g, 0.167

M@Bkopih 10 dichloronethane (8 nl) at r.t. was added a
saturated sol ution of potassium carbonate (8m)

%1@%&15}64%9@&1&@@61%&&39&0Bﬁﬂi]ﬁ{ ﬂﬁﬁmpﬁ@ﬂfg%:p%lkl\l-ﬁ—

cﬁ]orld resulting so
d\%ﬁgh)@PWP@G“Pﬂ)*‘rmﬁ‘fhylf*{ﬁFz%# after which the LG M5
showed t he di sappearance of the SM The reaction

S R P RS AR T
idel26a2 b3 BN 1 Bin b6l BE@()neg:roadl & (L 104£ODseithd] pih dRRloRmethbne (10
A B s RSN R omenshopri J 9P P leae Pt
d‘{'c@wz:;e addmon of p—toluoyl chlonde (34uL, 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% H,0/CH,CN (0.05% TFA) gradient. Concentration of the desired fractions gave N-[1-(5-
Benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolof 5,4-d}pyrimidin-6-y1)-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 foliowing compounds were synthesized according to Method 14:
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d] pyri m di n-6-yl)-propyl]

(4- bronobenzoyl ) am no] propyl }-carbam c acid tent-butyl
ester. The product was dissolved in 2MHC in 1,4

di oxane and the m xture was stirred at r.t. for |h.
The reaction m xture was evaporated to dryne washed
Wﬁﬂ“@(ﬂ%ﬁ and dried in vacuo to yield the rﬁ}?s 36031060304
N- (3- Ami no- propyl )- N[ 1- (5-benzyl - 3- et hyl - 4- oxo-4, 5-d
i hydro-isot hi azol o[ 5,4 20

d] pyri m di n-6-yl)-propyl]-4-brono-benzam de hydrogen
chloride salt (33 ng, 34%. mz 556 (MH ), 'H NWR
(DVMBSO-d6 500MHz, 96 C) S: 7.80 (br, 3H), 7.64 (d, 2H),
7.36-7.28 (m 511), 7.13 (ms#3211), 5.80 (d, 111),
557 (bs, 11-1), 4.95 (d, 111). 3.38 (t, 211), 2.77

1.72-1.50 (m 2H), 0.68 (t,|311). 5 The

. agent
conpounds were_synt hesi zed|according to g

ComAGun@NanRH) , 2. 17- 2. 13 (Wzlll)‘,zSM. 96- 1. %ating

3N [Vﬁ E@@Bﬂﬁ@ﬂ@ﬁﬁ& BEWSSE2004] HB0304| Methcl | 4-methyl-

at agert 134
N ( 3- Ami pho- pr opy [i im?%méenzy b %)I\/Et hod benzoyl

4-chloro '?étdlm?ﬁl-ylﬁimgmcﬁﬂﬁ dro-i sat hi azo| o[ 5, 4- | chloride
(M) 11 Dﬁ&gﬁgﬂwzaﬁﬂ(ﬁyrl m di n- 6 yl)-pfopyl]-§4-chl ora-

hlLoridel bhenzam.de h\/dr ogen chloride_13b

1B Ami P oRYRY NP dsxBdR A | - 3- | 408 MeMighpd | 4-mefhyl-
-f 1 uor of m?&b%)ﬁfhiaéol@[&q Hpymfidiy dr o- i @m’i)az 01|1’6[ S, 44 benzoyl

=20 ()2

MI') 1 .

1pyri m g ﬁggﬂ’yﬁ“p@ BYPREoRDuor o- 4F benzay! chioride

et hyl - bphmatiyidenhydécogen chl oride chl oridg 13c
(3—Ari-ho—propyH—N|+—-5—benpzyl3-1545 Mt hod 2 3

l\gﬁtﬁ%ﬂ)lé oxo0- 4, 5-di hydr o-i sot hi azol 0[5 4- (M) 11
Oro- d]pyllmdln 6-yl)- prOpyI] , 3-di chl oro-

R Dy B T ke 'dﬁ‘%r“ljf% safeth 4
Hyriopein)o- ﬂ)@rpﬁylb@ﬁzgthyl&emﬂymmswmwms&r (MT) 11
napt hoyl -
To a solution of N-[1-(5-Benzyl-3-methyl-4-oxo-4,5-dihydro-isothiazolof 5,4-d jpyrimidin-6-yi)-
propyl}-N-(3-hydroxy-propyl)-4-methyl-benzamide (method 14b) (0.42g, 0.85 mmol) in
anhydrous dichloromethane {57 mL), was added anhydrous diisopropylethylamine (295 pl, 1.70
mmol} followed by dropwise addition of methanesulphonyl chioride (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-ox0-4,5-dihydro-isothiazolo [5,4-d] pyrimidin-6-yl)-propyl]-(4-methyl-
benzoyl)-amino]-propyl ester. The reaction mixiure was evaporated to dryness and used forther

crode.

METHOD 16

N-(3~Azetidin-1-y}-propyD-N-{1-(5-benzyl-3-methyl-4-0x0-4,5-dihydro-isoihiazolo]5,4-
dipyrimidin-6-yl)-propyl]-4-methyl-benzamide
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di hydr o-i sot hi azol o[ 5, 4-d] pyrim di n-6-yl)- chloride

propyl ]-am de hydrogen chl oride 13e

Benzo[ b] t hi ophene- 2-carboxylic acid (3- 532 Method 1-
am no-propyl)-[1-(5-benzyl - 3-net hyl -4-oxo- (M) 11
WeNEAkhERs 4. 5-dihydro-isothiazol of 5, 4- d] pyri,(r;q,,gdg%4%-0304
phene-2- yl)-propyl]-am de hydrogen chl ori de carbony
chloride 13f N Azetidin-3-ylnethyl-N][1-(5-benzy 502
Met hod 4-net hyl - 1-3-nmethyl - 4- oxo-4, 5-di hydr o-i sot hi
(MH) 11 benzo 1 Y azolo[5,4-d]pyrimdin-6-yl)-propyl]
chl ori de WD 2004/ 078758 PCT/ SE2004/ 000304 -42

- 4- et hyl - benzam de hydrogen chloride 13g

N[ |- (5-Benzyl - 3- net hyl - 4- oxd44, 5-d 530 Met hod

-met hyl -, 1 hydr o-J sot hj | 0] 5, 4-d rimdin- (MI")
4 7Ry s oo el FAITAS g b e e v dorisoizoto
EStﬂl-dg mmdin$ﬂ)-nffpﬁki+ﬁﬂ%a&izdﬁ)—hyidﬁ]qg%l ﬁﬁr Eﬁéﬂdﬁ_ 133 pssumed
- no- g - - -be - 13-
o Bkl ¥ odo bkl Ret RN S s it e g of
eassiay carbapis (G10%Y]gp 0.7 Dminal) folllﬁwgd By-tiny dogipyiide-additivrCdTlagutiiale (19 i,
- ' . C b T 1 -(5-B
e R A S TR, L
psppeaiadéernt Gie pM. The watioh aiknir8vabevaporated to dryness on a GeneVac HT12
%ﬂfa%ﬁéﬁ&la@&%@ﬁﬂ REORYnk pA ALY s RG 0% ATHE 2 56954, 304/ HhL AP
B985 %)) graliqnt. Concegirgtien ki thadisiel fachmy EaerhG)Aztidipyhl-p®pyl)-N-
B¥zy1Smeth ROt B 2zl Rf dRo- Aot RYS[ b WafhyRnfn RO S 19 )
et L S iRl o T Ry ey SRl kil
benzamide (51 mg, 69%). m/z 530 (MH"), 'H NMR (DMSO-d6 400MHz, 96 °C) &: 7.40-7.00
(m, 9H), 5.85 (d, 1H), 5.55 (bs, 1H), 4.85 (d, 1H), 3.40 (b, 2H), 2.90 (b, 2H), 2.78 (s, 3H), 2.50
(b, 2H), 240 (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, 310), 0.65 (t, 3H)

The following compounds were synthesized according to Method 16:

Methoed # | Compound Name msz SM Amine
16a N-[1-(5-benzyi-3-methyl-4-0x0-4,5- 532 Method | Isopropyi-
dihydroisothiazolo-[ 5,4-d]pyrimidin-6- (MH") 15 amine

yl)propyl] ~N-[3-(isopropylamino)propyl]-
4-methylbenzamide

16b N-[1-(5-benzyl-3-methyl-4-0x0-4,5- 530 Method | Cyclopropyl
dihydroisothiazolo-[5,4-d]pyrimidin-6- (MH") 15 -amine
yhpropyl] -N-[3-
(cyclopropylamino)propyli-4-

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

yDpropyl] 4-methyl-N-[3-(methylamino)
propyl] benzamide
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m.) at r.t. was added a saturated sol ution of

pot assi um car bonate (10m ) followed by the 10 dropw se
addi ti on of p-toluoyl chloride (34L, 0.26 mml). The
resulting solution was stirred at r.t. for 16h after

[ LG/ MS showed the di sappear ance of ,
wﬁé&pgggffon m xture was evaporated to dryﬁ%giﬂgﬁ%mmnm
resuspended in 3nl MeCH and purified by GIlson HPLC
using a 20-99% H20/ CH3CN (0. 05% TFA) gr adi ent.
Concentration of the desired fractions gave N-[I -(5-
Benzyl - 3- net hyl - 4- oxo- 4,
5-dihydro-isothiazoIo[5,4-d]R¥rinidin-6-y|)-propy|]-N—

(3 15 di net hyl ami no- propyl ) =42 et hyl - benzani de (65 nyg,

. rnlz 518 (Md),'H NVR (DVMSO- d6 300MHz, 96 C), S
44 7. opMi>- oyl danedyl-dxo45% | 5. 5344 (bs, [IMthods. [@rrolidine
(dégl(lé) diﬁyﬁaisogﬂiaizgﬁgﬂ},a-d]@@im-& 31M933-15801(s?, 6H) ,
. m vl 12- in, . L. 93-1. m
1-1), 1 3?‘533?%1‘iﬁefhy“%%%&?ﬁi’ﬁ"ﬁ%: 0.66 (t, 3H). |20
he fol | pylprogyltlenpaideds wer e synt hesi zed acjcording to

WS 2nn/|l N707C 0" Irv'~-r/ SE200 INaYalaledaV| 43

UUST UTOT 90 OT7T " OILZU

Met hod # Cbnpound Name mlz SM Acyl ating agent 14a

N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- 504 Met hod 4- net hyl

di hydro-isothiazolo[5,4-d]pyrimdin-6-yl)- |id benzoyl

propyl ] -N-(2-di nmet hyl am no-ethyl)-4- chloride
METHYP Ibenzani de 14b

N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo-4, 5-d 491 Met hod

UB eyl L=-[Crdeg-tir s hidapshd b8l gl iprepd 8- me iyl SH-1 f
iRRRERY5 4-Apytiidih QML ] - N (3- hydroxy- propyl ) - chloride

4- et hyl - benzam de METHOD 15 Met hanesul foni c aci d

3-[[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o
o, sléhlld%n. of 5-6Benzyi-6—[1-(3—h}idr0xy—41fnropyltaminlo)- ropyl]—3-1|JJethyl—5H-isothiazolo [5,4-
Cﬁ{)&%&%%}-ﬁ%&o(}lé%% ?{Ro &))(./)0813 -lé,§0 ) Tmtf)]}/m-anheyrclhzo?lg/ DM] afgnmri?lv;spa{d?igd
potaéshuBarioydte - 108 &Iy 18-mimalX foildy ai- tefitheyksporide s dilioneor @l Benzyl
b'r(%jﬁ)ty &)IO% gl{)&%@ﬂ:}{él)). “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 FPLC using a 20-99% H,0/CH;CN
(0.05% TFA} gradient. Concentration of the desired fractions gave 5-Benzyl-6-{1-[(3-hydroxy-

T OoToT

propyl)-(4-methyl-benzyl)-aminoj-propyl}-3-methyl-5H-isothiazolo[ 5,4-d[pyrimidin-4-one (48
mg, 39%). m/z 477 (MH"), '"H NMR (DMSO-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,
2H), 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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propyl ]-N-(3-hydroxy-propyl)-4-nethyl -benzam de

(met hod 14b) (0.42g, 0.85 mml) in anhydrous

di chl oronmet hane (57 nlL), was added anhydrous

di i sopropyl et hyl am ne (295 pl1, 1.70 10 nmol) fol |l owed

wﬁbzgﬁggﬁgée addi ti on of nethanesul phonyl Ch“ﬁﬁ%ﬂgm&%&mm

mol ). The reaction mxture was stirre
r.t. for 2h. The LC M5 of the RM showed the conplete
di sappearance of the starting material and conplete
conversion to the nethanesul fonic acid 3-[[1-
(5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o

[5,4-d] pyrimdin-6-yl)- propylé (4- et hyl -
benzoyl ) -am no] - propyl estefr™ The reaction m xture was

f h 1
W %%}ﬁ%l? g 2%%%5%?9}’%35%@4 gﬁ{];% oe A [)m5 e%glxt?lre was filtered
dnd (astiod with hex3nayertidiyh vobuo Toe dtlcrniddy 8 EPwisoBlalhe @zl 10te solid.
[5,4- 20 d] pyrimdin-6-yl)-propyl]-4-nethyl-benzam de
WO 2004/ 078758 PCT/ SE2004/ 000304 -44 To a solution of
METHERdSul fonic acid

ﬁh’fehﬂyl—& ]rbrtﬁx?f]gﬁ 1so§a£ﬁ Mh]béﬁﬁiﬁ@ﬁ-é—b?& di hydro-isothi azol o

pyr|n1d|n 6-yl)-propyl]-(4-nmethyl -benzoyl)-am no] - prop

N busBskiBh 01(5-@& Qm%n%b ﬂlétﬁfl%gﬁgle-tlf Ja%%?{% géﬂllr%ﬁ%e {method 18) (2.6 g,

tl
a%ﬁ%ﬁfaaa é’&ls)alﬁ 3é>{%‘é>§ %N B‘FOH;% t"’é%%#’l?t#?fbta FHePrERve Irfadiaggrunger the

1OmpEHe b 145911‘ fopm me I‘ers’ﬁm‘;%' s@ﬁ%ﬁa&;@gﬁé& Wit hrQle bath and the pH

azeti di ne he reaction m xt

‘Wé§d1§%“°rdrti’ éa?* ‘é?tth %os@n#%?d Iifélhﬂs?rcn@iaedm sehd Weﬁlw@ﬂmshed with
xﬁdf@WEiéd bRe vacthud aPReRs ARG Ohe ﬁﬂfbepyﬁhﬁdmm@(lrﬁvg} \kre%rbbtamed as

%Eﬁ e, Was evaporated to dzyness on a
&%W%%’%P# MOV Ake 3Bl 7 (redHhy2 44, §th64 ¢

2HPLIC.78%4, mg).a 20- 99% H2Q' CH3CN (0. 05% HCl ) gradi ent .

Concentration of the desired fracti ons gave

N-(3-Azetidin-1-yl-propyl)-N

METIHOB&fzy| - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol o[ 5, 4

e e T e T R e U %@bigéﬁﬂzdegésé
S 7.40-7.00 (m 9H), 5.85 (d, 1H), 5.55 (bs, 1H),

Aérsu%@n&&] oflsf&athy%as‘b%pﬁnbﬂ{ %3:&'&010[3 %‘j’pyéﬁléch??me (%m g §9°0 '(1.698 g,

828 %012 betgy]@mmuh.@ 3 g18 @@mflg,g:@taesmm @11:1))1&&: ﬂég., 17. @mm()h]m 10 ml
[ﬂl\@ was shirréDat looﬁﬁelﬁﬁaratﬁa Q'Qeerﬁ O (fisnturd Wi diluted wiih %rater extracted

| | owi ng conpounds were synthesized according t
\»N}gte%bacit%:e (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-
d6y: 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).

METHOQOD 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-5H-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 ml)
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Met hod # Conpound Nanme nr/z SM Am ne 16a N-[]

- (5- benzyl - 3- net hyl - 4- oxo-4,5- 532 Met hod | sopropyl -
di hydr oi sot hi azol o-[5, 4-d] pyrimdin-6- (WVH) 15 am ne
yl)propyl] N-[3-(isopropylan no)propyl]
nzam de 16b
ﬁl—i)[z?qg‘%#ginzyl - 3-net hyl - 4- oxo-4, 5- 530 Met hoPoFT/SEZOMOOOSM
Cycl opropyl di hydroi sot hi azol o-[ 5, 4-d] pyri m di n- 6-
(MS) 15 -amne yl)propyl] N[3
(cycl opropyl am no) propyl ]-4- nethyl benzam de 16c
N-[ 1- (5- benzyl - 3- met hyl - 4- oxo-4, 5- 504 Met hod Met hyl
di hydr oi sot hi azol o-[5, 4-d] pyrimdin-6- (MT) 15 am ne
yI ) propyl ] -4-methyl - N[ 3-(#thyl ani no) propyl ]
[ﬁfat%%wigl%w 0004/ 078753%&;1%; %Ezlg)gén%ggpgﬁgél eiégé‘ia?ma:llgc%tic ac1d)

(Eysn ﬁm,lza.dlnlﬂﬁol :ﬂd:cf)ly[tﬁé @0t haZiertdat [1 60°¢-rek W Yfd. Bideshithonbine (8.64
I%}ﬁwg%‘b E)L}gag %g et ellszl}(le_ l[gg@g%@%)égqrnosg;r%l art1 IAO-C’C for another
14-Hed Wﬂ&y@ﬁ@@ﬂﬁem @R abtidndnikitelioliowed by aq. potassium carbonate, The

Eglgz e%/r% Iréol]'a&g fﬂgihgl_e E:E)ppr*o%O Bzfl L(%?,tﬂnal cgé&lngd (Ergamc-pg;ses were
WasRaAR waer bhd dridd Byed By ¥roR sO@EM e JRFRD Mo ERBMkrhreBro R !

B U S

e diglishep) o4 a@mmlmém b Fa4 0Nz, TRESQi6)00. 78t BHDI 218 (m, 1H), 2.35
GO AYSE DYt Dey (reRv 394 381 sd0QR 180, 747 EL ! shenzy!

METHOD 22
5-Benzyl-6-(1-butylamino-propyl)-3-methyl-5SH-isoxazolo[5,4-d] pyrimidin-4-one

To a suspension of 5-benzyl-6-(1-bromo-propyl)-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one
(method 21) (2.8 g, 7.73 mmol) and potassium carbonate (2.67 g, 19.38 mmol) in acatonitﬁlc
(100 ml) was added tert-butyl-N-(3-aminopropyl)-carbamate (1.345 g, 7.73 mmol). The mixture
was stirred at 100°C overnight. Water (30 ml) was added to the mixiure, which was exiracted
with ethy] acetate (3 x 50 ml). The combined organic phases were washed with biine (10 ml),
dried over sodium sulfate, concentrated to obtain the title amine which was purified by flash
chromatography column (elute: ethyl acetate-hexane = 1-4 ~ 1-1) to give 2.6 g (74%) of product
as white solid. '"H NMR (400 MHz, DMSO-dg): 0.85 (t, 38), 1.32 (m, 2H), 1.41 (s, 9H), 1.58 (m,
1H), 1.65 (m, 1H)}, 2.09 (m, 1H), 2.40 (m, 1H), 2.60 (s, 3H), 2.81 (m, 2H), 3.29 (m, 1H), 3.75 (m,
1H), 5.42 (d, 1H), 5.63 (d, 1H), 6.72 (br, 1H), 7.25-7.45 (m, 5H).

METHOD 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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brom de (0.048 g, 0.26 mml ). The resulting solution

was shaken at 40C for 4h after which the LC M5 showed
t he di sappearance of the SM The reaction m xture was
evaporated to dryness and resuspended in 3nml MeCOH and

' y G lson HPLC using a 20-99% HZO/?—&(,%
?]BWS@ %% gradi ent. Concentration of the esirégﬁmosm
fracti ons gave 5-Benzyl-6-{ 1-[(3-hydroxy-
propyl ) - (4-net hyl - benzyl ) - am no] - propyl }-3-net hyl - 5H-i
sot hi azol o[ 5,4-d] pyrimdin-4-one (48 ng, 39%. nilz
477 (MH), 'H NWR (DVMBO- d6 500MHz, 96 C) S: 8.20 (s,
1H), 7.40-6.85 (m 9H), 5.80 (d, 1H), 5.20 (d, IM
3.80 (d, 11-1), 3. 70 (m 1H)483 62 (d, 1H), 3.50-3.30

/&m 2H), 2.90 5 %%1 .33 (m 2H),
s§5t1((n§f 5~§F‘)zy1 &{ 121611)231‘13}60 Prﬁ?y})ﬁ:ﬂmthll sqcagq}o[g,ﬁ]dlpypyndm-ii-one
(nafdd G (1353@g, 3@37 mel) &bdiéHloroddtlane MERIIGR, 248ed to p-toluoyl chioride
(g; But z%' %x"hr}%wgg O s X 0 S o deF AL DR L€ acid e at
ﬁ}oammfaBHeBi‘oeIHinheh smmz;ﬁth%oﬁ}oﬁmdﬂﬁﬂey Washed@ it satmdtelitng( sddium
imol.) .in 10 hydri de was
bt IR 40 e AR o e
dudewtlle’dts wirifled he fash eo\Eh FOQAIEETSRS BoRPET/ BiFP 101fc0B80BE o furnish
e lid

SAREROR 1 B0 60012816, LOOM TR PP TR0 o
Wumyl)wéwa?ﬂr@ropﬂ} P@é@mmacwetertubutylﬁﬁet {30 asawvidie sl 6 Q)
%@%MRQB@)' MBQ 19@)0\"43 8- dSPb'?E’ T }ﬁ) %35 (5, 91D),1.47 (m, 1)

Met h | soxaz pyrim
g%@-@ﬁ 6{14@@ lH) 237 (s, 3H), 2.56 (s 3H) 257 (m, 2H), 3.29 (m, 2H), 5.01 (d, 1H),

Z 4 rboxylic acid
D T B B b R 0 il 9) i n 3. 5

m of 2N NaCOH aqg was subjected to m crowave
METHODau4i on under the tenperature of 140C for 20rri n.

resul ti sol ution was. cooled with an ice
SorfrARR o SN bl BR o o TS Etor - Lpyrimidin-
=a)-propeR-4atctbiddnaididesol i d was filtered, washed with
wat er, dried over vacuum at 40C overnight. The title
pyri m dinone (1.749 g) was obtained as white solid.
1H NERoUAGONIE][ 1-DMB@ed 6 ymetty]-9-bx -4, 5-dBdidyisox &zolb I5,4-dipyrimidin-6-

%%Lé%lé@i-bghIZByI)—agnixﬁﬁ-ngpyl)-czg'wmic 42 thB-0kiSt este Pethb@ 23) (0.223
mmol) in 3 mi of 4 M HC] in dioxane was stirred at room temperature for 2hr. The solvent was
distilied off by vacuo, the residue was dried at 40~50°C for overnight under vacuum. The
corresponding amine chloride salt was obtained. m/z 474 (MH") "H NMR (500 MHz, 100°C,
DMSO0-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, 1H), 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/A SM Acylating

agent
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5- Benzyl - 3- net hyl - 6- pr opyl - 5H-i soxazol o
[5, 4-d] pyri mdin-4-one A suspension of
3- et hyl - 6- propyl - 5H i soxazol o[ 5, 4-d] pyri m di n- 4-one
(method 19) (1.698 g, 8.8 mmol), benzylbromde (1.5

. ), potassium carbonate (2.43 g,
‘?%ZQ%ﬁﬁ§§PZ% DRF was stirred at rogn1tengeréiﬁggﬁﬁ8&%ym
overnight. The m xture was diluted with water,
extracted with ethyl acetate (50 mM x 3), the conbi ned
organi ¢ phases were dried over anhydrous sodi um
sul fate, concentrated, purified by flash colum

chromat ogr aphy (el ute: hexane-ethyl acetate = 5:1).

1.69 g (68% of the title coffpound was obtained as
ite solid."HNVR (400MHz, DMSO- d6): O.SOg&t 3H)
23 (i n| Nehpming-prepY)N-{IdSpbenzyl-F3 (¢ [478p) - |3vialpd g | 4-flucro-
H). 7. Mpnifigd o, SiflydroRBon . 21) (i) 23 benzoyl
- Benzyl (ﬁ%l?r %mﬁdﬁr 0ﬂy4ls%_‘- 3- net hyl } 5Hi sdxazol o .
5, 4- d] py PP AP ACAYFREYR S i on of chloride
- benzyl | Barmitideylydi6ggqnrchioyide 5H- | soxazpl o[ 5, 4-d] pyri i di

had 20 2 nrnl And
0.

—A=—orre— et hod—20) 30 (0. 674311 uuu:) A

438 im gfcﬁgf? é%@mfﬁr@gl)ﬁg[lég‘bﬁ??H}"?‘ 5 eld*’in gll\%%'?ogl 2,3
fcetic aondhyAexpHlS)HlIOR&BIBT5S REEISEATO4/ 0003a1dhore-
147 was ft i ref ored brom ne sql ution 7
i broni ncﬂﬁ?x%n?%—@ﬁ)%%yéﬁ%@% 10t cetik aci d)| (8.64 ﬁ‘?n,zoyl
22. 4 o ben2médg)hydrFgen chiosdeur e was stfirred gt 100C { chloride
24 hrs. |Excess bromne (8.64 m, 22.4 mmolj, 2 eq) [was
dded to the mxture The mixture s thenistirred|at

| 25C f or| Mot maw-prapgDil-E-(Chezae3-was [dded t|dMctivd | 3-fluoro-

eact i on Jdaxh WloRe-4 5 Hy@NEhx Db 1Rg- POt j um2éar bonay ¢ .
he 5 mxtlﬂ_wﬁs ext ryact ed vmo?% met h(slﬁg?le chlori daa%ethyl
50 m X SrimidieoyBmmrrdd-Begahi ¢ phases were  washbaizoyt
pi t h wat|efietidMBerddrhi@éhydysRin @mipndr ous |sodi umisul f at ef chioride
hen concentrated to give the proddyct whi¢h was

puri fied by flash chromatography (eljute: hexane-ethyl

nzal at e)|.N-B-AmBoprpsnt[1-(Masnziie-ni shegoas anvdblie [4-

5ol id. |iH 40 DVEBO dB).: . 0. 19 3|ZB, 2.1
o Oy e IR o ARG o 01 10t L T 21y Prmttony-
b. 25 (d.| disyimiche-86) pebpyl#metimney- 7. 42 (m  $H). 10 | benzoyl

VETHCD 22, pakfl fi¥drofs trs
yl am ng- Brgpyl ;‘yé‘?%%%%%?/ﬁ%l—l-i soxazg
5,4-d] gyri mdin-4-one

|99

chloride

o

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 mmeol) 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 mixfure was allowed to warm to 1.t. and stirred overnight.
The TLC and the MS showed the complete disappearance of the starting material and the reaction
mixture was diluted with CHCl; (200 mL), washed with water (200 mL), 2N HCI (225 mL), satd.
NaHCO; (200 mL), brine (200 mL) and dried over Na,SO,. Concentration of the CHCl; layer
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To a suspensi on of

5- benzyl - 6- ( 1- br ono- propyl ) - 3- et hyl - 5H i soxazol o[ 5, 4-
d] pyri m din-4-one 15 (nethod 21) (2.8 g, 7.73 nmol)
and pot assi um carbonate (2.67 g, 19.38 mml) in
woeb@dzEd e (100 m) was added PCT/SE2004/000304
tert-butyl -N(3-am nopropyl)-carbamate (1.345 g, 7.73
nol ). The mi xture was stirred at 100C overni ght.
Water (30 m) was added to the m xture, which was
extracted wth ethyl acetate (3 x 50 m). The

conbi ned organi c phases were washed with brine (10
m), dried over sodiun1su|f§@2, concentrated to
obtain the title am ne which™Wwas purified by flash 20

. 0 : . lLut e: | ace e- hexane = .
O RO ARI A T B B o B b S d B RR efio solae
Ntt-erno-3mpeliRsql ool My ;3 - DNBObLUGmid. (85 (19%) 34n offtwiii:

.1 =1 6
ifaEbogiatvSeoPi, dnct siBs g e st i 246 ey,
AR GEIH). 98 @M 1H), 3.75 (m 1H), 5.42 (d, 1H),

5.63 (d 1H), 6.72 (br, IH, 7.25-7.45 (m 5H). 25
NETHOD 23 N- |
NHIRGD B2y - 3- et hyl - 4- oxo- 4, 5- di hydr o- i soxazol o

¥ ethy 8 -Ryi bt ICHuBy Pradbin)-Ro @R ble4( Grboxylic acid amjde
net hyl - benzoyl ) - am no] - propyl ) - car bam ¢ acid
tert-butyl ester WD 2004/078758 PCT/ SE2004/ 000304 -48

i aésohti(tri of N-(@fcyagto—&methyl—isothiazol-S—jl,fI)-3 -énlethy%-ll?]uqrra%il(_il_e {method 25% 8 g,
benzyl -6- (I - bu -pro - 3- et hyl - I soxazol o
PSR P NS RO0 BLE Rbirdss Fomeaty g mio pusrosen
pmlmrl i1y gtirm Adtectht Gn’nq:ﬂmibzg ?’tﬁe :(dlﬂitiiﬁ? )he}ﬁ&ﬁticaﬂdﬁﬁﬁhb elvids Etll’lrklg %U@Y’t‘
ide . ol.l owed by triethylam ne
o g S IS S B Sl s pprereare of i Tha ach e
wagpperndbiad © 40 ol dnhl exiratied with EllotbRekn @ # 100 mL). The organic layer was
AL EMNL YRR W L h. sat urate .sodium 5
bi c@ra_‘ %{)nat EQSH_EI_ e a%?g%ﬁ’?%ﬂp 5% Slagv\gsme@i]?y?'g% LBt
carhxyhe ecid gnpifiq €4 @d7 1 %86l 2 g peliviv satid d H NIVIR (300 Miteke CDICL;) 6 1.03

(M@ﬁ),lﬁ%k&j &f, ﬁﬁ & ; ;b_(?gg’?%@%r(gwgf?p&x ol vent:

et hyl acet at'e- hexa
1- (5- benzyl- 3- net hyl - 4- oxo- 4, 5- di hydr o-i soxazol o
METHb}pyri m di n-6-yl ) -propyl ] - (4-nethyl -
6tienzo [)-am noj.- pr_opgql% -carbam c acid tert-butyl ester
TR R methyi > Hidsofiazolgi3.4rdlpyrinngim 40300 MHz, 100C,
DMSO-d6): 0.71 (t, 3H), 1.12 (m 1H), 1.35 (s, 9H),

4 1H).,. 10 1.92 , 2.14 (| 1H), 2.37 (s,
3%@y1—%%g1e?ﬁl,-bu§'[§?m1§c%gsﬁ rp?ﬁoﬂé%a{bogylggg@ lzﬁmdzl?') |(.|)1t,3ﬂ1<51_ 2@156 g, 25
mreb]) whbfuspenBediBd 1 {0nmL b 30941, arfd.tie wablheatetihto 14020 ForGRYn a pressure
re%ct T. Tl?e' n%‘i%fu:?e’ wsag ccgorigd agclf%éutralized to pH 7. The reaction mixture was extracted
with EtOAc (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-5H-isothiazolo[5,4-d]pyrimidin-4-one (2.2 g,38%) asan
off-white powder. 1H NMR (300 MHz, CDCls) 8 1.05 (d, 6H), 2.32 (m, 1H), 2.69 (4, 2H), 2.82

(s, 3H).
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METHOD 24

N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
i hydr o-i soxazol o[ 5, 4-d] pyri m din- 15
6-yl)-propyl]-4-nethyl -benzam de A sol ution of
Wolzbdare@spenzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o- | §epaaNRb304
, 4-d] pyri m di n- 6-

yl)-propyl]-(4-nethyl-benzoyl)-am no]-propyl)-carbam c
acid tert-butyl ester (method 23) (0.223 mwol) in 3
m of 4 MHCl in dioxane was stirred at room
tenperature for 2hr. The solvent was 20 distilled off
by vacuo, the residue was dried at 4050C for overnight
under vacuum The correspoﬁa hg am ne chloride salt
was obtained. nilz 474 W 'H NVR (500 MHz, 100C,
DMSO-d6): 0.68 (t, 3H), 1.52 (m 1H), 1.72 (m 1H),
MEGHOD®ES 1H), 2.10 (m 1H), 2.39 (s, 3H), 2.51 (in,

26.- .3 3. 4.85 (br. 1H), 5.50
%ﬁ?“ﬁ%ggbéﬁ??’?ﬁ%’,d 5%11’41&9"' @%%%P’f“‘ﬁ%ﬂ"@“ﬁ 24-7.35
(in, 7H, 7.73 (br, 3H). 25 The foll ow ng conpounds
TEL DRSYRbNESIREL3 RGOSt DR i din M
S Nare o 2 Gl AV VA e Qe D SO G878 4151 &
R e ot Budrous Iy addod 38 ¢ (10 mmol) of anhydrous K,COs
dHEvEAATbayIb RN 01-10:] 6lo fiRoh) 8RN mBturd & MeLdl hom temperature
4-f| - t I-4:oxo:4,5-d|q¥dro-|soxazol [ 5, 4-
(tVFrﬁg'ﬂ'P ;l’ﬁez"l\g{%%i{ge ction mxture showed the complete disappearance of the SM. The
relcfign anixiuk ﬂasg)otyrled inm)riéhlpgbllcﬂ_ waﬁaghmmacte@\himztbﬂ@ (3X100 mL). The
rogen. chl ori . )
NPT A RO ol Phd g g 108 590 ien Qs panc
aeraehipdted] Thndd-Can8 igi IHNIVB shaveR drekadibe 4ftwb Mdd)cts2Balkylated as
i 0 Lm_di 0 L)-wRr -2, 3-di chl or o- .
g SR 0 B 5 L i,
I gnlirgmatngrapiopie ) O HIPAC B bivanosy 5-BBnzyH O Bolitl3otkihyl-5H-
i&tﬁi&zum[i,&-d]f)ﬁhh&ihﬂon%%- ifolated s ASIE O i SR3ARE A%, Aoon) MiDs14
23 4-n%&2K -
(MEH, 1H (300 MHz, CDCls) 8 0.94 (d, 6H), 2.23-2.37 (m, 1H), 2.64 (d, 2H), 2.82 (s,

3H), 5.38 (s, 2H), 7.10-7.38 (m, 5H).

The following compounds were synthesized according to Method 28:

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-5H-isothiazolo [S,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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dl pyri-m di n-6-yl)-propyl]-3-fluoro-4- benzoyl

nmet hyl - benzam de hydrogen chloride chloride 24d
N- (3- Ami no-propyl )-N-[I-(5-benzyl -3- 490 Met hod 4-

nmet hyl - 4- oxo- 4, 5- di hydr o-i soxazol o[ 5,4- (MH) 23
WBLHAXYs7sl] pyri m din-6-yl)-propyl]-4-net hoxyrcﬂ%%%%dosm
benzam de hydrogen chloride chloride METHOD
N- (4- Cyano- 3-net hyl -i s
ot hi azol -5-yl)-3-nmethyl -butyram de 5 To a sol ution of
5- am no- 3-net hyl -i sot hi azol e-4-carbonitrile (nmethod 4)
(6.38 g, 459 mol) in pyridine (20 n.) at 0 C,
i soval eryl chloride (6.65 g,_55 mmol) was added
dropwi se. After the conpl etTon of the addition the

| L. .
55190 L YA BN o BTy 20
TGIBVER: Ehferemhsralpp@m wmctrofat thhgempesatare fig 30rmirﬁmii adoledinéld the TLC

(Elﬁ&lt @2 ﬁb% ilxgﬁﬂésmg%ng?@s éﬂg'% nﬁ% & %tewb ap;zeﬁré\%ce ml:§1e 9191 and only

m.), washed wt
thegtrepuct. Kaajerogon mppreras, pomed inte ieXRerAng exérrdeddvigHOAY 61X 60

YA e ofgRNE BYIE Rbrk dthed bhEwihldbm BY &a
prirs 078758 R B Sl el st or OV ipkfhiogultute solution (60

o‘%ﬁ}%‘t( QRInbring £100 mly grddried over NaSCkiKiongentiwion pithe organic layer
p(ras»idb@)s baﬁgh-é (-trehed nQ:ﬁfyI ﬁ@pylﬁﬁhaatbﬁd}l-lsotmazolo[s 4-dJp 1d1n—4—0ne

Gt e e albonsditp I 0re. Braiis oy e VIR

3NN, 1(136),@}11)43262 XRGh3)H)2.43 @BH)K. 426(3,11)12 42801(8 121{%22((&1 1), 7.12-
7']\320 ézlg(d 2H), 2.53 (s, 3H)
3- Met hyl - 5- (3- net hyl - but yryl ani no) -i sot hi azol e4- car box

' ' e T | f
lﬁl_ato%o@&ggo vﬁ'%] le| sgfzgl %ﬁ%{flﬁgf"%ﬁt@‘@%t hyl - but yr ani
de (met hod 25) (8 g, 10 35 8 mmol) in 30% aqueous

C e | af ooy aaan

dﬂkﬂonna\ﬁgmguucu UI UlJVm ST 10 UL ™SR VA | Ty o U]WH
z
29a 6-(1-Brom0-2-methyl-propyl)—S-(4—ﬂuor0-benzyl)-3 -methyl-5H- {412
isothiazolo[5,4-d]Jpyrimidin-4-one MHE™)
METHOD 30

6-(1-Azido-2-methyl-propyl)-5-benzyl-3-methyl-5H-isothiazelo[5,4-d]pyrimidin-4-one

To a solution of 5-benzyl-6-(1-bromo-2-methyl-propyl)-3-methy!l-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,S0,). Concentration of the
organic layer provided the product which was purified by colunm (silica gel) chromatography
using 30% EtOAc in hexanes as eluent to isolate 6-(1-azido-2-methyl-propyl)-5-benzyl-3-
methyl-5H-isothiazolof5,4-dpyrimidin-4-one (0.506 g, 94%) as a low melting solid. m/z 355
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peroxide at r.t. After the conpletion of the addition
the reaction mxture was stirred at 60 C overni ght
after which the TLC showed the conpl ete di sappear ance
of SM The reaction m xture was concentrated to 40 niL
ted with chloroform (3 x 100 ni)
%@%{gm c layer was dried (Na2S®»4) and concenla-raEe20 4{000304
obt ai n
3- et hyl - 5- ( 3- net hyl - but yryl am no) -i sot hi azol e-4 15
carboxylic acid amde (6.1 g, 71% as a light yellow
solid. 1H NWR (300 MHz, CDd 3) S 1 03 (d, 611), 2.24
(m 1H), 2.43 (d, 2H), 269% 5.98 (bs, 2H),
11.77 (bs, IH. METHOD 27 6 %ob
bt 3 TR Yoo RA2, 38D) 8697 &, dim? 107(dd] Y 505 Tk O T Y08 (6, 31D,
3.7 Vet Ty, 5.65 (@3THYRS. hy/dd; ot Y.( Y 201 @)1 Sot hi azol e- 4- car bo
xylic acid am de (nmethod 26) (6 g, 25 nmol) was
suspended in 150 nL of 30% NH3 and then was heated to
TikGolBvingg coblporinds Rerp ky@fiRtFed acdofidito Methbl @0:M Xt Ur e was
cool ed and neutralized to pH 7. The reaction m xture
was_extracted with EtQAc (3 x 100 nlL) and the
clovibthid ﬁtbgam:ﬂwmeers vvere washed W|th wat er ( (,}pz

conocant r o 'n) ﬁﬂf

D Wauct !\PI %‘Z’V\%g nfeﬁ { @y%%{‘i’%oéodbw\{)c%lnﬁﬁt}ﬁ S(HS| I |3E3a
del) chr )ﬁﬁb@gﬂd@,h—ﬁ]mmﬂ@:—%@% Et OAc i n hexanes a$MH"

etuent——Concentrattor—of—the—pt preduet—+fractions

provi ded
6-i sobutyl - 3-met hyl - 5H i sot hi azol o[ 5, 4-d] pyri m di n-4-o0
nerfiéndid. 38% as an off-white powder. 1H NVR (300
Miz, CDC13) 8 1.05 (d, 611), 2.32 (m 1H), 2.69 (d,
&y Aminogomethd-prapyl)5-BOZXNG- R GbYHBIZBNEB0l0]5,4-d]pyrimidin-d-one
PCT/SE2004/000304 -51- METHOD 28

nzyl - 6- |sobut | - 3- neth%I-5F+|soth|azolo [ 5, 4-d]

§o|1ﬁt181? ?]f (1 gRido3 megaygprgml $-PeRYigFmethyl 5H~1soﬂuazolo[5 4-d]pyrimidin-
ﬁenes:(ﬁiamwko) 30.50} hyi mﬁidr)lns ﬁfeﬁhhxﬁi @ioq{ﬂ@ \Azs%h&)&fsmﬂb 4099 By wt.)
ad tﬁreresu?tm m%ftu\\(lva as igr %I 020 f '
anhydireus’s ¥ asatrEd 311”38“6“6 SPATES 9 %ﬁa“éﬁhifﬂ‘i"&ﬁ%{* of the
TERGOB wad mblhIMdabeSbﬂﬁiryﬂie latsapptalgncé bf 18 Burtir. BatlBOkbe reaction

f i.rred 0 rature

B0, 05 Pl B chl Bl Pl 1 B0 ST WPl e i
Rg@mﬁb‘:rl ar@ amng)a?p@etgylmi)éfbemé?, ShthylFbi@-isothiazolof5,4-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:

Methed # | Compound Name ' nz
31a 6~(1-Amino-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- | 367
isothiazolo[5,4-d]pyrimidin-4-one (MH"




10

5

20

25

reaction mxture was poured into ice-cold water and

extracted with Et OAc (3X 100 nlL). The 10 conbi ned

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

m.), dried (Na2804) and concentrated. The TLC and the
1H NMR showed the presence of two products N al kyl at ed

WO 20047§75%s O al kyl ated products in a ratio 5t SFX%”‘”"O“”"

The products were separated by colum (silica gel,

116 g) chromat ography using 10% Et QAc i n hexanes.

5- Benzyl - 6-i sobut yl - 3- net hyl -

i sot hi azol o[ 5, 4-d] pyri m di n-4-one was isol ated as

white crystalline solid (1.3 g, 7099. mz 314 15 (),
1H NVR (300 MHz, CDC13) S 0-S4-(d, 6H), 2.23-2.37 (m
1H), 2.64 (d, 2H), 2.82 (s, 3H), 5.38 (s, 2H,
7.10-7.38 (m 5H). The foll ow ng conpounds were

S¥iiBashzed according to Method 28: Method # Conpound
Name nut Al kylating agent 28a

B=[{-45-Bengir bkl 4 pio-65-d iy duet isdthigzotnds, hylpyEidigEY)-2-methyl-
I\/{.&l%ﬁ@}?@ﬂ}@l {Ars%ﬁlaaéqér@i,éﬁyﬁes% pyrim din-4-one

5 Benzyl 6-(1- brom) 2 met hyI propyl)-3-met hyl -5Hisoth

Toazs0lulor &,641%1damtméﬂ1ﬂlp&pﬁn@rb@nzyzﬁm€ﬂa yisIaRbiiabdi)s @f
(ﬁ]?ben 4 ?é H-|soth|azolo[5 4-d] pyri
She Ir(eﬂi’@ HBde ‘2‘8‘5’1“’{“2‘11‘%13@ gL)p4 fmsforalarieevesdd iglivies
aﬂﬁﬁtféﬂo@eﬂ By @)oxbRrop§@larband€ hdld fek Buifldstell 21ddPDarfd theeaction mixture
sol MEd p ft %E \%e 2004/ 0 758 PCT/ SE2004/ 00304 -52
R sl Clon TR0} 0 PacieB T pmanpE P B et
cachleld ddagppmeoﬁheﬁamugmn@d ceﬂkﬂytﬁ@moﬁﬁt BEdce: acilif@s added to the

td ' t t f
SRRSOy N SR el G
ahiix eisemght. sigr tscaipdatien Oftheremnqn(l\ﬁ)ethdteac_mppemmn @es filfered and
tﬁe%sl&%famasﬁéﬁ With &1&%8{19%%8 had tﬂ-mtrﬁgv@&st\kﬁﬁdg&%ﬁt WE e Q‘Ugs L),

poure into ice water and extracte
being,§1 90 mhend enceptegied iiceer By eroducirhich wantstdrs duchrier thmhverdacuon.
i dgs (@@ podi um t hiosul fate solution (60 i), water

(100 nL), brine (100 nmL) and dried over Na2SO4.
Concentration of the organic |ayer provided

The btin@iyp e@nfobndimermy@haBbdyteorBihg pWNIdhed-3net hyl - 5H-i sot h

i azol o[ 5, 4-d] pyri m di n- 4-one

Method # | Compound Name ms

32a (3-{1-[5-(4-Fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro- 504
isothtazolo[5,4-d|pyrimidin-6-yl]-2-methyl-propylamino} - MHED
propyl)-carbamic acid tert-butyl ester

METHOD 33
N-(3-Amino-propyD)-N-[1-(5-benzyl-3-methyl-4-0x0-4,5-dihydre-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 Jpyrimidin-6-
y1)-2-methyl -propylamino}-propyl}-carbamic acid tert-butyl ester (method 31) in pyridine (10
mL) atr.t., a solution of the p-toluoy! chloride (0.616 g, 4 mmol) in dichloromethane (10 ml)
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(1.61 g, 99% as white crystalline solid. ink 394
(M), 1H NWR (300 MHz, CDOI3) S 0.54 (d, 311), 1.11
(d, 311), 2.62-2.76 (m 1H), 2.83 (s, 311), 4.42 (d,
1FD 4.80 (d, 1H), 6.22 (d, 1H), 7.12- 10 7.42 (m
The foll ow ng conpounds were synt hesi zed

‘5838@4878@8 to Method 29: Method # Conpound Naffe”}FipGip00304
29a
6- (1- Brono- 2- net hyl - propyl ) - 5- (4-f 1l uor o- benzyl ) -3-neth
yl -5H 412 isothiazol o[5, 4-d] pyrimdin-4-one (M4 15
METHOD 30

6- (1- Azi do- 2- et hyl - propyl ) - 5- benzyl - 3-met hyl - 5H-i sot h
iazolo [5,4-d] pyrimdin-4-ec88- To a sol ution of

5- benzyl - 6- (1- br ono- 2- net hyl - propyl ) - 3- net hyl - SH-i sot h
VagAadted[dppyisg andihpresiltirigdpiutidh wasetinfeuist hiofbr 2 8)ys (dtebwigich the TLC
slaoé

N B SN L i S DR U crapct
QQ meﬁaSth wﬁvmtttréhiiéﬂfamm énﬁﬂiﬂommhbmd drieBh®laz ST4E Aohcentration

sap nce of the
e R o BB L B AR Bore SShu s ey
hmtqgmehmmgr%@a%@tmg: ualuﬁdarex by ciehie el m27ﬁtg®$@m(d3 e

etV IR N in LARRIBEAES Bt I Fled 50 o
7<9fm1t1 ed DTy shomied the amletpﬁWP@mCQ dfdhepstaithg atateihl. The re@tion
Ristfukd B Gok¥ntaRl W kofosy dvk gcﬁlat&edh& e m&%fma wit $1h39 The

30% Et QAc i n hexanes ‘as eluent to i so

pgeccpltatgi Piadreo wasdtitsier of e yrshedwigeatey ndalried under vacuo to yield N-(3-

aifRihd3yrbpyBEN. 1 i - -
fhlb’r py@ J[ﬁ@tlfbhﬂ—g nft1-4-od- @,deiﬂiﬂirgls J(‘)bhé)azglgg f(%%\g%@dﬂas y1)-2

949 Itln solid., m.z
e b O e (oo i ide e R - Rl s,
6. 579—(431) °C34) 50410MVOT), cmm@l Dl\)[soaé 5@1\/&127% ‘(07‘8 gd (d 90 (d,

32l P L b Pe A sk it Ao

3 Wt PER d.0a 68 0HY 5139 (4, 0HMSI9had) 189 7. 205 ableh Jyey, #71 (bs, 31H).
Conpound Nane nr/z 30a

6- (1- Azi do- 2- et hyl - propyl ) - 5- (4-fl uor o- benzyl )-3-meth
li!a]e fdlllewing g@upounds were synthesized according to Method 33:

Metheod # | Compound Name m/z
33a N-(3-Amino-propyl)-N- { 1-[5-(4-fluoro-benzyl)-3-methyl-4-oxo- | 522
4,5-dihydro-isothiazolof5,4-d]pyrimidin-6-yl}-2-methyl-propyl}- | (MH")

4-methyl-benzamide

METHOD 34
3-Methyl-5-(3-methyl-butyryl)-isexazole-4-carboxylic acid amide

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (10 g, 70 mmol) in 25
m] of isovaleric anhydride was stirred at 110-145°C for 1h. The brown solution was diluted with

hexane (500 ml) and cooled down. The precipitated gom was separated from the mixture and
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30

I sot hi azol o[ 5, 4-d] pyri m di n-4-one (M+) METHOD 31

6- ( 1- Am no- 2- net hyl - propyl ) - 5- benzyl - 3-net hyl - 5Hi sot h
iazolo [5,4-d] pyrimdin-4-one 10 To a solution of
6- (| - azi do- 2- met hyl - propyl ) - 5- benzyl - 3- et hyl - 5H-i sot h

d rimdin- 4-one (nethod 30
waé 4}3?8258fret]hg¥o| (20 L) was gadded 5% P)d/ E:O‘Z(gr(‘)%?%‘%""%"“

vvt.) and the resulting m xture was stirred at r.t. in
an atnosphere of H2 and the progress of the reaction
was nmonitored by M5. After the di sappearance of the
starting material the reaction 15 m xture was filtered
through celite and washed with Et OAc. Concentration of
the filtrate provided - 56 -

6- (1- amgi.no- 2- met hyl - pr.opyl) 5benz -3-nmet hyl -5H-i soth
Vb B G1 B PrtecaPr SRS oo MR esmbzo s Thearbony L acid
guridcuGtobiamsd 459:696l@s nit/BlitheistdWeitHextuil @&6h InQRemddh, out
further purification. mlz 349 (MN 20 The fol l'ow ng
conmpounds were synthesi zed according to Method 31:
METHOB 3# Conpound Nane "LIZ 3la

4 f | b [)-3-neth
bR B SRl 6 4 one (M 1) V0
2004/ 078758 PCT/ SE2004/ 000304 - 54 VETHOD 32
{3-[A- sﬁs%exﬁﬁﬁ%yg m%fhgpf Pyﬁ‘letﬁ‘il %%ﬁ)l—éoxgiowga?box%w ac{daa%n? e

rrm

(Bﬁe@ﬁ%éﬁﬁpﬁkﬂﬁom«’ il in3 é)avlwéﬁN &QHijag vaesubiebigd (ol mierotvave iGadiation

aTPthaC gcir?rPg%hlgﬁneQésultmg solution was cooltc)ag I"Eﬂ;/ p 1§e bath, ﬁxﬁl tth:I was %q]]usted

tp éZSOxIVIHT cgnqpntrzaTdd%;Ir ﬁhe@plpf{)\gas(mtgreq rreeshed obith ]gs)ater, ried over vacuum at
éﬂ?@meﬁﬁ H‘%tlm,ﬁﬁn {-3Qh EH-ls.%xéofaPﬂ @&]H}n?ﬁldé'@%%%s éﬁmagébtamed as

ded fol [ owed - 0X0- propy car bam'c
at"@?*f’ S%ﬂt%ﬁ/” E%lf’é‘?”‘("ls‘f?seq) and the reaction mxture
BSOS INMHNET BMRr (4000 DMSRGNE 74 ks, ‘Pgsgﬁslfﬁfﬁé“& 35), 2.32

| noni tored by M5 After the 1
(‘g?g; 5‘32@2@3% of the starting amne, a catalytic
anmount of acetic acid was added to the
METHOI 36
5-Benzyl-6-isobutyl-3-methyl -5H-isoxazolo[5,4-d]pyrimidin-4-one

A suspension of 6-isobutyl-3-methyl -5H-isoxazolo[5,4-d)pyrimidin-4-one (method 35)
(5 £, 24.4 mmol), benzylbromide (4.17 g, 24.4 mmol), potassium carbonate (6.7 £, 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 (clute:
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, DMB30-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, 5H).
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reaction foll owed by sodiumtriacetoxyborohydride (1.2
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
g h dichloromethane and the filtrat

Eﬁg Wth water (100 nmL), brine (100 nL)%P 2004/000304
concentrated to get the product which was used as such
for the next reaction. 15 nfz486 (ME4) The foll ow ng
conmpounds were synthesized according to Method 32:
Met hod # Conpound Nane 111/Z 32a
(3-{1-[5-(4-FIuoro-benzyl)-s-yethyl-4-oxo-4,5-dihydro-
5

04

|.sqQt hi azol o yrim.din-6-yl]-2-nmethyl-propyl am no
#}&ec} lp?l‘i‘i)‘" L)Wﬁs)w?fﬁf%@ﬁﬁl%?dA@P@“tgé? Method 34 ester 20
METHOD 33

(2 Apea e o vyl Y NI (R han7\ll -nmethvl -4-axo-4 5-d
y >

Ashes A KGrmpopsgiNames 4. g

3y i m -mﬁuofwbtmanmoemm@wﬂr RoBFY - DenZary de
0o a solp @lon g
3-[1-(5 ks *Wﬁthyl 4- 0x0- 4, 5- di hydr o-i sot hil 848o

[5,4 d]pyrlntdln 6 25
%ﬁ &%g?thyl propyl am no] - propyl )-carbam c acid
eﬁ? ester (nmethod 31) in pyridine (10 nL) at
-B@zyl—ﬁe(lsbwbmb-ﬁmtﬁz,fl-ﬁd]ﬁp-ﬁ:ﬁ&tﬂﬂm-ﬁﬁamﬁ [F2-diPrfidi@inds-oxtk
nmol ) in dichloronmethane (10 niL) WO 2004/ 078758
PCT/ SE2004/ 000304 -55 was added dropw se and the
r es ubsPipigpngd b-htrizpht-iselsitd Bimattetl-5&kisaxatolo[ §,&1 jpRrickaNs4-one
[ ran of , .nost.
(%%ﬂlﬁn 3(36*5"@3/1@ hn% B84 Tnfon S0 0RT, LG Ho g?a%‘?‘%ﬁ’%& RE. 3.5 MRt

) 1 e reactlon m xture
aestip €99 (2 i} gies fajed wath hets fomined-bromine polytizn 0. mt)brnmyue irOi relenf

AabcBe)acRNA 59k 0GR AROAkxur Qscs%ﬂ%ﬁtl 'PZO"@ffor l%ﬁ/ Eécess

organi c | ayer provided the product
bprigedil Gl Conmelk sasgeded Sthe Pixure tor blsts fmn gn@gatsmmooc

O e Sl

extragted m%@ylatmphtonée @zt v themembingdrargdicahases were fvashed with
v%@r fdririedehet Qﬁyi&g’ s§ﬁ%ﬁfa{ehtﬁcrp&%h§£t§d el ﬁ?f@ﬁ@eﬁgcﬁlg‘t%ch was

the startin eri al The react| on

Pﬁfaﬁtééﬁﬁcét syt exaner%tyémta@é%wa(@rﬁ)aﬁ&bmﬂ G- direfere2-methyl-
pW@i;‘sI)-B-ﬁﬂetHyI SH-adxmblofs ﬁqﬁﬁﬁmdlﬂh%ne RhLbhatel ad sﬁﬁn% g@lﬂ
un

Va7 oS! %@%{z"‘%ﬂﬁ% 655 G880 o, 59 e, 475

@, IH) 5.60 (d, 1H), 5.70 (d, 1H), 7.16-7.30 (m, 5H).

e o Mk

The following compounds were synthesized according to Method 37:

Method # | Compound Name mz
37a 6-(1-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- | 396
isoxazolo{5,4-d]pyrimidin-4-one (M

METHOD 38
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am no-propyl)-N-[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr
o-i sot hi azol o[ 5, 4-d] pyri m di n-6-yl) - 2-
met hyl - propyl ] - 4- met hyl - benzam de as the hydrochl ori de
I ng, 99% . White powder, np. 139-
@ng&’(‘wg‘ H NVR (DVBO- d6 300MHz, 96 C) S (])".Aé?fé&(@?)"&““’“
31-1), 0.90 (d, 3H), 112130(m 1H), 1.46-1.63 (m
1H), 2.25 (t, 211), 2.36 (s, 3H), 2.64-2.7 (m 1H),
2.68 (s, 311), 3.34 (t, 2H), 5.06 (d, 114), 5.59 (d,
111), 5.90 (d, 1H), 7.20-7.40 (m 911), 7.71 (bs, 3H).
15 The fol |l owi ng conmpounds were synthesi zed accordi ng
to Method 33: Method It Conpb%nd Nane nfz 33a
N- ( 3- Am no- pr opyl 2 N-{1-[5-(4-fluoro-benzyl)-3-nethyl -
or(lndgido-Empthyl-propyl)-5-benzyl--3-methyl-5H-isoxazolof5,4-d[pyrimidin-4-one
4, 5-di hydro i sot hi azoI o[ 5, 4-d] pyri m di n-6-yl]-2-met hyl
- pr opy I‘}, ﬁé? met hyl - benzam de 20 METHOD 34
3- Met e ‘tﬂé’f Frﬁyl 5—6&11'9*?1?F*}mrhg’os{a&y&%mﬁmﬁa%@waﬁs 4-

d1pyrinidinisce fhldﬂllo‘dt?)[])’(&(}@:ﬁ)g, 0.266 mmol) and sodium azide (34.5 mgC>I 0.53 mmol) n

]gm%%f’ frﬁ% X@Lé ?ﬂ)é ?%%E}t§g§/’§ﬁ r&g"’? lﬁflhf%y?ffl}ng@?e\rgag ﬂlerg extracted

- witli dinyeskeate (1100 ST Bmbinki orérdﬁi% PRASOYRers Qhdtbd Qith MaR _po ml),

iluted with hexane and cool ed down.
BT S PO P TR A SR iy AR e i

xgaﬁwsm&iwlmﬂ}ﬁﬁﬁﬁﬁm&e 3dkh wabBurRS REBCOI (HiBxMEXARE,
[
aget I%énflg (é g(%a PRYTSS BLFST PRt s oxazol e- 4- car boxyl i ¢

el 199 (mﬁ)d m@mmmmmda §.60 {downg .95 EEUBHherzs waeth), 2.45
_ ?{EQ:% (@llihbgfs'ﬁ%{li 1?15‘ 5B @GHN9923%0 NEHP 35

obut'y
-5H i soxazol o[ 5, 4-d] pyri m di n-4-one A suspensi on of

Bie @?ﬁfoﬂﬂg cénlgo%nm&é’ zl)ynﬁlysliiéﬁ ercgrdiné &Rl L£5¢4- carboxylic

acid am de hod "34) spltlnto4OV|aIs)|n35
m of 2N Na(]—| aq was subj ected to mcrowave

1Y E Pz @Jlnpcﬁhdﬂ%ﬁn% Tor—20m 1. The TesuttTmyg—So z?z' Of
was_cool with an i ce bath, and the pH was ad|u%‘

13%2 0 1- 36 (i Adchmedritmenybd-(tidroroberey Stmathyhval- 357
fli | t er ed} isonasngsls WM Bnd@L£6ne dried over vacuum a (M#QC

d j G- Icnhm\/l 3- net hy|
_5H- i soxazol o[ 5, 4- d] pyrim di n- 4- one (8 g) was obtained
MBTHOD 39

6-(1-Amino-2-methyl-propyl)-5-benzyl-3-methyl-5H-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 p1l) in THF was stirred at 60°C for 5 hours. Excess amount of water (30 I} 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
calorless oil. |
m/z: 313 (MH"), 'H NMR (400MFz, 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, SH).
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a white solid. 55%vyield for two steps. in/z: 208

(MH), "HNW (400MHz, DMSO-d6): 0.76 (d, 61-1), 1.95
(m 11-1), 2.25 (s, 3H), 2.32 (d, 2H), 12.55 (s, 1H).
15 METHOD 36 5-Benzyl - 6-isobutyl - 3-net hyl .
,%nggﬁ%?qfogongghsldlpyr|n1d|n 4-one A suspeQ§%%&m4mmmm
-5H i soxazol o[ 5, 4-d] pyri nudi n-4-one (method 35) 20 (5
g, 24.4 mol), benzylbromde (4.17 g, 24.4 mol),

pot assi um car bonate (6.7 g, 48.8 nmmol) in 20 mM DWW
was stirred at roomtenperature for 2 days. The

m xture was diluted with water, extracted with ethy
acetate (100 mM x 3), the cedbi ned organi c phases were
dried over anhydrous sodium sul fate, concentrated,
purified by flash col um chromat ography (el ute:

TR IRLBNboRES) &t ﬁmﬂies]zea )iccordmo to Method 39:

5- benzyl - 6-1 sobut yl - 3- et hyl
- SH-i soxazol o[ 5, 4- d]pyr|n1d|n 4-one 25 was obtai ned as

tRod®| COmpotnd Nakdd- 1 Mol ) (AT Mz 298~ (VHT -
VR (A400MHz, DMSQ-d6) . 0.90 (d,6H), 2 .30 (m |

38y (s, | effpAmpoRgnetiykpropyl)-5-(4Tiupo-benzylpymetopl-H- 13213
(Im SH) . [ 36kaM¥d[2Q0dyRARTIRRRCT/ SE2004/ 000304 -570@5

flell-owi-no nnnmmmrlc were - synt hesized accordi ng. f

CUTH O oo VT

Met hod 36: N@thod # Cbnpound Nane ar/z 36a

5- (4- Fl uor o- benzyl ) -6-i sobutyl -3-nmethyl -5His

é@%?SbQFS 4- 316 d]pyrimdin-4-one (MC METHOD 37 5
enzyl - 6-(1- brono- 2- net hyl - propyl ) - 3- et hyl - SH i soxa

{291-GF-Bendyleh-ipyth y1rd-ahiont diyr o-isdx £20 ofH, 4- @y Ainidin-6-y1)-2-methyl-

'églﬁﬁl so{’ge{)zgwcoi} %%%é’ffﬁ}'??er’hpy e ne (nmethod 36) (130

ng, 0.44 nnol) and sodi um acetate (90 ng, 1.09 mol,

2.5 EQxthvR 0B ACRho- | t
50 KBbet o8 e 3604 By AP
dpyripiding-one (method 39) (20 mg, 0.064 mmol) and (3-ox0-propyl)-carbamic acid tert-butyl

ester (11 mg, 0.064 mmot) in methylene chloride (5 mi) with dried 4AMS was stirred for Lh at

room temperature. Then sodium triacetoxyborohydride (2eq) and 1 drop of acetic acid were
added to the mixture. The mixture was stirred at room temperature for 1 day. The mixture was
filtered through a 2|1 cartridge, the filtrate was concentrated, the mixture was purified by ISCO
{elute: ethyl acetate-hexane = 30% ~ 60%) to give 18 mg (60%) of {3-[1-(5-benzyl-3-methyl-4-
oxo-4,5-dihydro-isoxazolo[ 5,4-d]pyrimidin-6-y1)-2-methyl-propylamino]-propyl}-carbamic acid
tert-butyl ester as a white solid.

m/z: 470 (MH"), "H NMR (400 Mz, DMSO-dq): 0.65 (d, 3H), 0.80 (d, 3H), 1.10 (in, 2H), 1.25
(s, 98D, 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, 1Hj),
5.15(d, 1H), 5.51 (d, IH), 6.55 (br, 111}, 7.12-7.32 (m, 5H).

The following compounds were synthesized according to Method 40:
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10 gl acial acetic acid) (1.54 m, 2 mmol). The m xture

was stirred at 110-120C for 1 day. Excess brom ne
(1.54 M, 2 mol) was added to the m xture every 4
hours for two tines at 110-120C. Water was added to

e to which was subsequently added
ggﬁﬁgﬁggggand extracted with nethyl ene chloggﬁgiﬁ%@&bm
m x 3), the conbi ned organi c phases were washed with
wat er and dri ed over anhydrous sodium sul fate, then
concentrated to give the product which was 15 purified
by 1SCO (el ute: hexane-ethyl acetate). 100 ng (60% of
5- benzyl - 6- (1- br ono- 2- et hyl -
propyl ) - 3- net hyl - 5H i soxazol-8% 5, 4- d] pyri ni di n- 4- one
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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-yi}- | (MH") 40a benzoyl
2-methyl-propyl}-(4-methyl-benzoyl)-amino]- chloride
propyl}-carbamic acid tert-butyl ester




Met hod # Conpound Nane nz/z 38a

6- (1- Azi do- 2- net hyl - propyl ) - 5- (4-fl uor o- benzyl ) - 3-neth
yl -5H 357 isoxazol o[ 5, 4-d] pyrimdin-4-one (M{F) 15
METHCOD 39

no- 2- met hyl - propyl ) - 5- benzyl - 3- net hy| -
‘ggg%gAE%'% d] pyrimdin-4-one A mxture of PCTSE”WMNN““

6- (I -azi do- 2- met hyl - propyl ) - 5- benzyl - - 3- net hyl - 5H i sox
azol o[ 5,4 20 d] pyri m di n-4-one (nethod 38) (40 ny,
1.118 mol ), triphenyl phosphine (62 ng, 0.237 mol)
and water (4 1) in THE was stirred at 60C for 5 hours.
Excess anmount of water (30 pl) was added to the
m.xture and stirred at 60C f6fk- another 10 hours. The
vol atil e solvent was distilled out, the product was

ddtbfi ed b?y[[Hs‘ern@Et%ryPthﬁﬁetxaﬂé hexd1686 = Bifethod5 |rgFluoro-4-
(1689 of | Kiydro-isoxazolofs, 4—d] et WH 40 n(l_)e[tbyl-benzoyl

enino-2-1$th I-pro yI) Bf% i soxazal
, 4-d] pyl QFﬂE“BWEYh@§mH i ned as| 25 cpl or| esgd chloride
1(-4@OMHz, DVSO-d

i1, nt/ gmeiBllde -aminbl- 6) . 0.55
2.02 (m 1H} 2.15 H) ,

d, 31-1 %aﬂ%tﬂ%%h%’géjz 5.38 (d, IM 5. b ﬁl")a

4
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dipaccor di

4 .Fluoro-4-
eth
metayl-benzoyl

zyl') - 3- N@kiBride

)
4-d

azol o[ 5,

j pyrimdrn=o6-yl )y =2-methyt=
propyl am noj - propyl }-carbam c acid-tert-butyl

A m xture of

NE(HER®M no- 2- net hyl -

I{T‘%ﬁ?‘)"[“ﬂ ,?aﬂl(Yé)-Ig-

propyl ) -5-benzyl -

6-yl)-2-methyl-propyl}-4-methyl-benzamide

3- net hyl -
r|n1d|n 4-one (nethod 39) (20 ny,
]G(Sd}eawp)meé@ﬂﬂawpﬂ’%hﬂlr?ﬂ¥ﬂblﬂ[5y‘l|-d]pyrlm1dm-

ester

5His
0.

10

oxa
064

A solution of {3-[[1-(5-benzyl-3-methyl-4-ox0-4,5-dihydro-isoxazolo[5,4- -d]pyrimidin-6-

yl)-z-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-oxo—4,5—dihydro—isoxazolo[5,4-d]p3aimidin-6—
yb)-2-methyl-propyl]-4-methyl-benzamide was obtained as the HCI salt. m/z 488 (MHY), '"H NMR

(500 MHz, 100°C, DMSO-dg): 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, TH), 5.90
(d,1H), 7.23-7.39 (m, 9H), 7.63 (br, 3H).

The following compounds were synthesized according to Method 42:




ester (11 ng, 0.064 nmmol) in nethylene chloride (5
nil) with dried 4AMS was stirred for |h at room
tenperature. Then sodiumtriacet oxyborohydride (2eq)
and | drop of acetic acid were added to the m xture.
e was stirred at room tenperature
‘*ﬁgoﬁoxttﬁe was 15 filtered through a 2 cartfllcr(’lClr 0093%0304
filtrate was concentrated, the m xture was purlfled by
| SCO (elute: ethyl acetate-hexane = 30%- 60% to
give 18 ng (60% of {3-[1-(5-benzyl-3-nethyl-
0Xx0- 4, 5- di hydr o-i soxazol o[ 5, 4-d] pyri m di n-6-yl)-2-nmeth
yl - propyl am no] - propyl } - car bam c acid tert-butyl

ester as a white solid. rn/z% 470 (MI1"), rH NWR (400
463065 (d 3H) 080 (d_311), 1.10 (m

iz . DNS
Aféthog #ECorpppund Nagye) 132 (d, 1H), 1.70-1.90 (e

D7~

AHpa 2.1 I%m]ﬂdl o )‘tﬂ{i Fsa-(ibﬂﬁb lénz’}% ELﬁE tgﬁl?!)-cxe 6
d, 1 1
g. 12- ;D 324%;#3’@?1)‘80“25') Fﬁﬁedlrmﬂpéiw %@ﬁ*ﬁﬂtﬂﬁ@i@l}mr zﬁ

ynt hesi pefegarfding to Method 40: WO 2004/ 078758
41000304 60 Met hod H# Cao d—_Na
4 +(3- Amino-propyl)-N-| 1 -(5-benzyl-3 —metrlz?fﬂigxo-ci 5-m= s 506
Lgé{ 1- [ 5} diMydfe-iseamidienayly)im@ine i helndnxRpd-2- di bpdho-
4 -
il soxazol jol 'S T BFBY PRS- 6- y1] - 2- met hyl - propy! afri no} -

rltb%l % N-{A-BininogaspyBa3Himonal-q 1 { (4t Aderd-ydnz@pi-er  MEFHOD
1- (5- Benzeﬂfylhé"o%t4 f dllhyﬂr OgSEERIE3: AR EEk Az o) pME)
5,4-d] pyqﬁqthnlﬂxonylwyhe)thyzbmmw -

propytJ=(4-methyt=benzoy)=amnol—propyt—carbare
acid tert-butyl ester 5 A solution of
{3-[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i soxazol o[ 5
, 4-d] pyri mdin-6-yl)-2-

met hyl - propyl am no] - propyl }-carbami c acid tort-butyl
ester (method 40) (100 ng, 0.213 mmol) in

di chl oronet hane (4 nml) was added tol uoyl chloride
(66ng, 0.426 nmmol) followed by triethylamne (65 ng,
0.639 mMmmol ). The mi xture was stirred at 30-40C for 2
days. The m xture 10 was then diluted with

di chl or onet hane, washed w th saturated sodi um

bi carbonate a4. The



organi ¢ phase was dried over sodiumsulfate, filtered,
and concentrated. The crude oil was purified by |ISCO
(solvent: ethyl acetate-hexane) to give
{3-[[1-(5-benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o- isoxazolo
Wo. Aol ¢d | m din-6-yl)-2-net hyl - propyl ] - (4- (ﬁgagm
oyl )-am no] -propyl }- carbamc acid tert-buty

as white solid (I 15ng, 0.196 mmol). m z: 588 (N+D 15
The foll ow ng conmpounds were synthesized according to
Met hod 41: Method # Conpound Nane ndz SM Acyl ati ng
agent 41a {3-[{l-[5-(4-Fl uoro-benzyl) - 3-net hyl 4- oxo-
606 Met hod 4-rmet hyl 4, 5- dlhydro i soxazol o 5,4-d 40a [

]pyrinidin-6-yl]- (MJ) benzo§?

2-met hyl - propyl } - (4- yl)-am no] - chloride
propyl }-carbam c aci ﬁ}gﬁ@g {‘lyf ester WO 2004/ 078758
PCT/ SE2004/ 000304 -61 41b

{3-[[1-(5-Benzyl - 3- net hyl - 4- oxo- 4, 5 606 Met hod

3 r 0; 4-/CN dis by refhixs o N5, 4Hg pyr iFfdi poN (M - 1)
hyf - §NZOVEOR~Y! ), 2” MEBAY DT ODY! Jff3-Ty-u0r0- 4-
chI ori de nethyl-benzoyl ) am no] - propyl} -car® am c

acid tert-butyl ester 4lc
{3-[{1-[5-(4-Fluoro-benzyl )-3-nethy 624 Met ot
3-Fl uoro-4- 1-4-oxo0-4,5- dlhydro |soxazolo[54 (MHO

40a - bersmy] chioride
d] pyr,ém\gl n- 6-yH—2—ret hyl {pr opyH——(]—?;—fI UBre—Chl or i de

4- met hyl - HFT’ren;gylyE‘am noj*sprsepyl -carb Hafi c H
tert-butyl dest er VETHOD 42

N (3- no- pr opyl ) - N-[1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d
i hydr o-|iB0.a88j081 5, 4- d] pyri m di n-

O

CONH, : NH
7 NH,OH, 140 °C, 4 h
M : L A~
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R\S{;’/)\(\ AcOH N{S \ NJ)\/\ g N
Br

KoCO3] H,N™NHBoc
DMF

N
Nf \ Nf)\]/\ 1. 4-MePhCOCI, NEt; \’_\ﬁ\)\/\

HN -

N\ -NHBoc 2. 4M HCl in dioxane \/\/NHz
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of
{3-[
5, 4-
Yb)o
-car
mmol

of f
over
| -(5-

yl)-2-nmethyl -

¢

propyl]

[1-(5-benzyl - 3- et hy
d] pyri m di n- 6-

Loyl - propyl ] - (4-
gﬁ?c acid tert-buty
) in 3 nil
by vacuo,
ni ght under vacuum
benzyl - 3- net hyl -

of 4 M HC
room tenperature for 2hr.

- 4- et hyl
I

met hyl - benzoyl ) - am
| ester (nmethod 41)

N- ( 3- Ami no- propyl ) -

-benzam de A sol ution

- 4- 0x0- 4, 5- di bydr o-i soxazol of

T&%ﬁﬁ%b&i%

N- [

in di oxane was stirred at
The 10 sol vent was distilled
the residue was dried at 40-50C for

4- oxo0- 4, 5-di hydro-i soxazol o[ 5, 4-d

] pyrinidin-6- yl)-2-methyl - pfbpyl |- 4- net hyl - benzari de

was obtained as the HCl salt. rn/z 488 (M+), 'H NWR
(500 MHz, 100C, DVBO- d6)EXAVRBEFAL 31-1), 0.94 (d,
314), 1.30 (m 1H), 1.60 (m 1H), 2.35 (m 211), 2.38
S,..311), 2.58 (s, 3 .2.70 (m 1 3.37 (m . 2H),
'ém.e {ci}%rvg?g ci‘fﬁ_‘juflds‘g"f'%e4sy%%és"z_fi isjcorgdgl_gé(bg%}%lettc&’clfpb ’A-l gbove:
7.23- 39 (m 9FD 7 63 (br 31-1). The follow ng
\,unp tHTeFS—n |c o ftRest+7ee uuuulll Ae—+o—Met-hoe—42—V
£3004) 07875 2004/ 000304 - BIMRBt hod # |fpolfft
Alldre ]ME_ZAmﬂJB@ropyl)—N-[l—(S— "THNMR (DMSO-d6 300MHz, | m/z | Method
N (LR RROPY Lo N5 1 [ L8 bR Binayh) o™y -
4,5dﬂﬁ@mm%EMEmmhﬂ§Ho[5 4 d?yymjBHﬁlﬂ?ﬁ@ﬂlMﬂZ(Nth)l-pr
opyl | -
N (3 %ﬁéﬂ%ﬁgﬁﬁgﬁﬁé | - 53%@2‘%323@3 $efhyi4. oxo- 4, 5-
506 |methyl-benzamide hydrogen | 3.36 (t, 2H), 2.72 (s, 3H), 2.46
di hyldRziisoxazol o[ 5, 4- d] py A1 g 6 -2 At hyl - propy
17-3 (MLL+) flmw&44m%%ﬂ%g$%%%%ﬁ§?
N- ( 3- A no- propyl ) - 3- f | uplas-1D{ 1.96-1.75 (m, 1H),
1-[ 9 (4-fluoro-benzyl) - 3| 178240 (m, 2H), 0.63 ¢, 3
met hyl - 4- oxo- 4, 5- di hydr of |soxaz%10 % J]Iﬁ rfi mi di p-6-y
[1-2- (MT") nethyl-propyl } -4- nethyl bengam d ¢ WO
2004/ 078758 PCT/ SE2004/ 000304 -63 EXAMPLE A-1
Al-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
ox0-4,5-dihydro- 7.05 (m, 8H), 5.70 (d, 1H), | (MH")

1sothiazolo[5,4-d]pyrimidin-6-
yi]-propyl}-4-methyl-

benzamide hydrogen chlonide

549 (bs, 1H), 4.85 (d, 1H),
3.36 (t, 2H), 2.99 (s, 1H), 2.72
(s, 3H), 242 (1, 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)
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ON\ RLO\ RL N Nb51 N 1.4-MPhCOCI, NEt3 NS 1
N HCI HNNHBoc 2. 4M HCl in dioxane ONM---\~ NH2 WO
2004/ 078758 PCT/ SE2004/ 000304 -64 EXAMPLES Al The
fol |l owi ng conpounds were synt hesi zed accordi ng to

)()%%;}7 schene A-1 above: Ex. Conpound '
S -%ﬁ?\F@ Ani no-propyl)-N-[1-(5- H NWR %5@%00304
4-0x0-4,5- 96 ) S

300MHz, m z Met hod benzyl -

3- et hyl -

7.79 (bs, 3H), 7.37- 490 11 dihydro-isothiazolo-[5, 4-
6.95 (m 9H), 5.77 (d, 11-1), OAR

d] pyrimdi n-6-yl)-propyl]-4- 5.50 (bs, 111), 4.83 (d,
1H), nmethyl-benzam de hydrogen 3.36 (t, 2H), 2.72 (s,
3H), 2.46 chloride (t, 2H), -®639 (s, 3H), 2.20-2.05
(m 1H), 1.96-1.75 (m 114), 1.74-1.40 (m 2H), 0.63
(t, 3H A -2 N (3-Anino- EK@WLFSMZ(I-[S- "H NMR

(DMSO- d6 300MHz, mfz Met hod

ot

yl-4- 96 C 7.76

| yar o- beu%%sneth S (bs, 3H),
OBRFCOT RO B ST AT eording o Synthtic ghgme 4 272boved,

1H) (M/\) |soth| azol o[ 5, 4-d] pyri mdi n-6- 5.49 (bs,
4—8=( ypreopytedepet byl -3 36 (t
FEL“H), 2.99 (g"mﬂ?lb"d 2”72 Benzanmi d& W& ogen chidr i oM
AB1 BN)(3-Anidclpropyl) RIM-(5-2. %NW(DMSGM SEOMERZ, £mi30 ([Wiethod
D) 82200 ) g o o BB, 021 5
dihydro-isothiazolo[5,4- (d, 2H), 7.36-7.28 (m, SH), | (MH)
dlpyrimidin-6-yl)-propyl]-4- 7.13 (m, ZH), 5.80 (4, 1H),
bromo-benzamide hydrogen 5.57 {bs, 1), 495 (d, 1H),
chioride 3.38(t, 2H), 2.77 (s, 3H), 2.47
(t, 2H), 2.17-2.13 (m, 1H),
1.96-1.91 (m, 1¥),1.72-1.50
(m, 2H), 0.68 (1,3H)

‘A2-2 | N-(3-Amino-propyl)-N-[1-(5- { 'HNMR (DMSO-dé6 300MHz, | m/z Method
benzyl-3-methyl-d4-0x0-4,5- | 96 °C) &: 7.56-7.12 (m, 9H), | 510 |13
dihydro-isothiazolo[5,4- 5.81 (d, 1H), 5.58 (bs, 1H), (M)
d]pyrimidin-6-y1)-propyl]-4- 4.94 (4, 1H), 3.39 (bm, 2H),
chloro-benzamide hydrogen 2.77 (s, 3H), 2.46 (hidden by
chloride DMSO0), 2.15 (m, 1H), 1.93

(m, 1H), 1.83-1.420 (m, 2H),
0.69 (t, 3H)

A2-3 | N-(3-Amino-propy)-N-[1-(5- | 'H NMR (DMSO-dé 300MHz, | m/z Method
benzyl-3-methyl4-oxo0-4,5- 96 °C) &: 7.52-7.09 (m, 9H), { 508 13
dihydro-isothiazolof5 4- 581 (d, 1H), 5.54 (bs, 1H), | (MH")
dlpyrimidin-6-y)-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 DMSO0), 2.31 (s, 311), 2.16 (m,




WO 2004/ 078758 PCT/ SE2004/ 000304
~CEEt + N AcOH,

H3C CN H3C s NH2 S4MT3 CN Butyryl
H2ZN CN N S NH NEt 3

'S,

»NH‘&GH’%%75§3O'\'H2 N NH0H,

-65 EXAMPLE A-2

reflux Et O~-CN H2S DO CN OR CN - Et OH
chloride CN [
NH2 H3C NH2 1IN S O H202,
140 C, 4 h/ 1 ~N&

A

RiBr, DW K2C03, r.t. (YR OR OR Br2,

+~NSlACO-|N/S Nv\ SN Br Il QN R2 OO0

Rl N'R
-67-
1H), 1.92 (m, 1H), 1.70 (m,
1H), 1.45 {m, 1H)}, 0.67 (t, 35)

A2-4 | N-(3-Amino-propyl)}-N-[1-(5- | "H NMR (DMSO-d6 300MHz, [ m/z | Method
benzyl-3-methyl-4-oxo0-4,5- 96 °C) & 7.72-7.29 (m, 9H), | 545 13
dihydro-isothiazolo[5 4- 593 (d, 1H), 5.82 (bs, 1H), | (MH")
d]pyrimidin-6-yl}-propyl]-2,3- | 5.10 (d, 1H), 3.30 (m, 2H),
dichloro-benzamide hydrogen {278 (s, 3H), 2.46 (mn, 2H),
chloride 2.20 (m, 1H), 1.94 (m, 1H),

1.70 -1.50 (m, 2H), 0.70 (t,
3H)

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-oxo-4,5-dihydro- | 7.87 (s, 1H), 7.63-7.61 (m, | (MH")
isothiazolo[5 4-dJpyrimidin-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
propyD)-{1-(5-benzyl-3-methyl- | 7.60 (s, 1H), 7.50-7.30 (m, | (MH")

4-oxo0-4,5-dihydro-
isothiazolo[5,4-d]pyrimidin-6-

3H), 7.25 (bm, 2H), 7.05 (bm,
1H), 5.78 (4, 1H), 5.66 (bs,




1. R3000I,
HN, R2 2. 4M HCI
PCT/ SE2004/ 000304

K2C38, / NS1

i n di oxane R3-

N~ H2O, CH2Cl 2 N °

N HCl

conpounds wer e synt hesi zed according to synthetic

cheme A-2

above:

Ex. Conpound 'I3 NVR ns/z SM

~ N, R2 0 WD 2004/ 078758.
-66 EXAMPLES A2 The foll ow ng

1
ROBBTRATO- or opyl ) - N [1-(5, * H MR (DVEO d6 REgerRBLs 0030

niz Met hod benzyl - 3- et hyl - 4-o0x0-4,5- 96 C) S: 7.80
(br, 3H), 7.64 556 13 dihydro-isothiazolo[5,4- (d,
2H), 7.36-7.28 (m 5H), (M1)
dl pyrimdin-6-yl)-propyl]-4- 7.13 (m 2H), 5.80 (d,
1H), Dbrono-benzam de hydrogen 5.57 (bs, 111), 4.95
(d, IH), chloride 3.38 (t, 2k§y; 2.77 (s, 3H), 2.47
(t, 21-1), 2.17-2.13 (m 1H), 1.96-1.91 (m

1H) , Lylrprogylb@nidgimdragbd) , O IBB4.06 (B 1H), 382 (122H),

N- (31 Afdfae- propyl ) -N-[ 1- NMVR ( d DOMHz,| nl z
Met hpd  benzyl - 3- net hyl 4255 e 5@ 5%@89 a0} 6.1, 12
(m BH), 510 13 di hydro4 285281 dmol18}.51.9-1.93 B1 (d,
1H),{5.58 (bs, 1H), (M) ,g] 1 qi g3 pbr opylj] - 4-
4.94] (d, 1H), 3.39 (bin, H}M i"or o- bg?mzaf?q e
hydrpgen 2.77 (s, 3H), 2 éﬁ?d@eﬁﬂ%y07ﬁhﬁbrlde
DVMSQ), 2.15 (m 1H), 1-933HXH1 1H), 1.83-1.4p0 (m

21N 069+ 3H)-—-A2-3 L(Q A no-propyl)-N[1-(8- 'H

AR (st s> WML | p HEMRIGMSO-d6 S00MHz, | mlz | Mthod
(5-benzyl-3-methyl-4-0x0-4,5- | 96 °C) & 7.75-7.20 (m, 9H), | 502 13
dihydro-isothiazolo[5,4 5.50 (m, 1H), 538 (m, 1H), | (MIH")
dlpyrimidin-6-yl)-propyl] 425 (m, 2H), 4.00 (m, 1H),
-4-methyl-benzamide 3.10 (t, 2H), 2.75 (s, 3H), 2.73

(ta, 1H), 2.39 (s, 3ID), 2.32 (m,
1H), 1.85-1.75 (m, 1H), 1.60-
1.50 (m, 1H), 0.82 (t, 3H)

A2-8 | N-J1-(5-Benzyl-3-methyl-4- "H NMR (DMSO-d6 300MHz, | m/z Method
oxo-4,5-dihydro- 96 °C) & 7.31-6.94 (m, 9H), {530 |13
isothiazolo[5,4-dJpyrimidin- 581 (m, 1H), 532 (bs, 1H), (MH")
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-ethyl)-N-[1-(5- | "H NMR (DMSO-d6 500MHz, | m/iz | Method
benzyl-3-methyl-4-oxo-4,5- 96 °C) & 7.35-6.88 (m, 9H), | 476 13
dihydro-isothiazolo[5,4- 580 (d, 1H), 5.35 (bs, 1K), | (MH"
dlpyrimidin-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 (t, 3H)




benz

H)
YV 20878759 16 (m WD 2004/ 078758 PCT/ SE2004/
1.70 (m

yI

fl uor o-4- et hyl -
hydr ogen chl ori de

111),

(bs, 1H), (MT)

1H), 3.39 (t, 2H), 2.76
2.46 (2H, hidden by

-67 1M 1.92 (m IH),

0.67 (t,

(DVMSO-d6 300MHz, mz Met hod

benzyl - 3- net hyl

(bs,
(d,

A2119
1.94
A2-5
300M
C S
3-ne

323

N/\/\/\/\
o

24
111\

1H), (M#4)
1H), 3.30 (m 211),
N, [1-33=§3¢nzf& Uethyhd- 21

%]%%EBW .70 -1. 50

- 2-carbo
HzothIMOiO[Mﬁ]mdmid(ﬂB a
S IAPEERG, 5 i hyd
Pﬂlylia@@t)ﬁha%’r o[ 5
Mt 8, V1) pr o
.83 (d, chlor
1H)

3 46 (m 2[1),
(m 111), 2.04 (m
0.Z4 (t _ 3H)

5.

5.

3 nethy] 4- ox0-4,5- 96 CD 8: 7.52-7.09 (n] 9H) ,
508 13 di hydro- |soth|azolo[5 4- 5.81 (d, 1H),
dlpyri m di n-6-yl)-propyl]-3- 4.93 (d,
benzam de (s,

%@?@4/0003@4

1.45 (m 1H),
3H) A2-4 N-(3-Am no-propyl)-N[I-(5- 1H NWMR

54

-4-0x0-4,5- 96 C) S 7.72-7.29 (m 9H)
545 13 di hydro-isothiazolo[5,4- 5.93 (d, 111),
d] pyri m di ne$-yl)-propyl]-2,3- 5.10

82

dlchloro benzam de hydrocen

4._@@3(1,53)( 375, (5 29,
13.6 oy §TH0).02.80 65, 3HD)]
e posven

g, b.70Q 11y 1H),

, 5. , 1H),
o7 2.35s (s, 3H%13-15-p9%p

| JH N @SR d5@MHAT mkH)

Sy Hes AR T

T5.80-(hr Ty I5140[ (bs,( BHDPAEFD

11
dé

(D

63- 7.
), 7.
BH) ,

(m
1. 45

4.

Method
14

96

)

g1
45
7. 10
98
2H),
(m

A2-11

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

methyl-benzamide

'H NMR (DMSO-d6 300MHz,
96 °C) & 7.44-7.00 (m, SH),
5.82 (4, 1H), 551 (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),

mfz

518

(MH')

1.50 (m, 1H), 0.66 (t, 3H)

Method
14




A2-6 Benzo[ b]thi ophene-2- 'H NWR
Met hod carboxylic acid (3-am no-
(m 311), 532 13 propyl)-[I-(5-benzyl-3-nmethyl- 7.60
(s, 1H), 7.50-7.30 (m (Mle) 4-
wd 2dbk7sfss2® (bm 2H), 7.05 (bm

i sot hi azol o[ 5, 4-d] py

(DMSO-d6 300MHz, iz

96 C) 6: 7.99-7.85

0x0- 4, 5- di hydr o-

rimdin-6- 1H), 5.78 (d,PC{lﬁf,zoogPGg%ﬁ4

(bs, WD 2004/078758 PCT/ SE2004/ 000304 -68
yl)-propyl]-am de hydrogen 111),
(t, 2H), <chloride 2.76 (s, 3H),
2.23-2.21 (m 111), 1.97-1.93 (m 1H), 1.92-1.88 (m

1H), 1.61-1.46 (m 1H), 0.713 (t,

4.96 (d, 1H), 3.65
2.62 (t, 2H),

3H) A2-7

N- Azet i di n-3-yl methyl - N-[ 1--H"NMR (DVBO- d6 500MHz, ni z

4,5- 96 C) S:

Met hod (5-benzyl - 3- Az 0X0-
7.75-7.20 (m 911), W‘}E di hydro-isothiazol o[ 5, 4

5.50 (in, 1H),

%L

5.38 (m 11-1),

d di n-6-yl) - 1] 4.25 2 1H),
]Bﬁ%lt hmyl(lqr;bn&}a{m; 9621:1;% ] '\2H§T122 ;Ds %Wm 2. ;Ds
2, 39—(—§—}§H)_ oI 5-

1H), 160 1.50

N-[ 1- (5- Benzyl -

082(t

Met hod oxo-4, 5-di hydro- 96 C) S

530 13 _isothiazolo[5,4-d]pyrimdin- 5.81

(bm’1 ,

(M)

I &
3H) A2:8 S

W8, (m

7.31-6. 98N 9H)

3- met hyI "4~ "H NWR (DNSO%FOOWZ’ m z

1H),

5. 3%?‘ 1H)311tyfy|l/b111t)rgiﬁq\]- \|§N propyh] - 4- ngihy ! o 421 ;é
pi p e'H—g-t—ﬁ——a nbi:bt%

(B?ﬁ*sz
(m 2H) %6\/

H,0,, NH,0H

CONH,
/
X

SN#(\/

NH,OH, 140 °C, 4 h

OH

1 : R o
3 3—/(}“
Br,, NaOAc N T+ ,)\/\
- N
D NfS\ N/)\/\ g7 N

AcCH

1.R,COCI, K,CO3,
H,0, CH,Cly

-
¢

2. {a) MsCl, DIEA, GH,Cl,
(b) RaRaNH, KoCOs, DMF

rnide 2.37H{%, H22 25

NH

N’)\/\

lpDME, K,CO,, 1t
1

Br

Ry

*i\/\

Rg\( \/\/N R4

O




1.90 (m 32H),

1.78 (m 3H,

1.55 (m 1H)

3H) A2-9 N-(2-Amino-ethyl)-N[1-(5- H NMR ( DVBO- d6

500MHz, m z Method benzyl
8: 735688(m 9H) ,
5. 80

5.35 (bs,

- 3- net hyl

( MET)

0.65 (t,
-4-0x0-4,5- 96 O

476 13 di hydro-i sothi azol o[ 5, 4-
1H) ,

Y‘JPﬁWF“FWﬁ n-6-yl)-propyl]-4- 4.70 (d, 1H), FEFEeeH/00304

2H) ,
2.45 (s,
2004/ 078758 PCT/ SE2004/ 000304
N-[ 1- (5-Benzyl

benzam de 2.
2.05-1.85

net hyl -
3H),

- 3-net hyl - 4-

90 (m 2H), 2.76 (s, 3H),
(m 2H), 0.60 (t, 3H WO
-69 A2-10

"H NVR (DVBO-d6 500MHz, niz

Met hod oxo-4,5-dibydro- 96 C) S: 7.35-6.88 (m 9H),
504 14 isothiazolo[5,4-d]pyriidin- 5.80 (d, 1H),
5.40 (bs, 1H), (M) 6-yl)-propyl]-N-(2- 4.80 (d, 1H),
BheBllowing @kpoundshivere bimpbesirad acostingyt Fxataplas Gbvém  111)
2.80 (s, 3H), nmethyl-benzanide 2.70 (m IH),
2.52-2,50 (2s, _6H) . 2.35 (s, 3H . 2.15-1.98 (m_ 2H),
BX, 7D (t, 3KpompBuridl N-[|-(5- BenzyH-XMRet hyl -4imz  |SM

N \ Y 1 thof =4 —S—di-hyHro—96-C)
Bg% .ﬂi—BL?ﬁ.eWh?'m eﬁg: -4-,65(:% 18 %‘K/ﬂ{(ﬁMSO-Hﬁ A00MHZ! [z | Method
i so} hi-dibpiroip@hidzottH Syt i M @PGICCHESRIFUN0 h)) 9H)S| H2 ( Hd6
1H) Y ) R P SREOPYE LA N (35 4-:864(dyn1 141
(t, "2&1?”,“4‘%‘.‘1)7‘?)?%? RyEae %1‘30 B"?:of}%fsé? C?g’( gh; w 4. 50
(s, | Grpropyiangoo)pigpyl-4- net h¢-PO Gle EaAHAE, ZD13.05 . 12- 2. 05
(M | chédhyibehzdde 1. 90 (M I-&D’ ,1}1)];-2736 (&@H)’lﬁg (,

2, 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 (%,

3H)




PCT/ SE2004/ 000304

1.50 (m 1H), 0.66 (t, 3H) WD 2004/ 078758
70 EXAVPLE B OEt

~CEt + CCN AcOH,

reflux EtO--<CN H2S EtO CN COEt CN -EtOH H3C CN H3C S

NHZ H CN Butyryl

Rl

chloride NNCN /[ r
ss;NS NHZ H3CNHZ v S O H202, NH4COH Q,C
40 CC 4 h NN NS NHS o DM, K2CQOsB, .

E\ E[T Hz

e

/| Br / RLRL O\ / RfT OOBry, NaOAc N+ ~ S, AcOH
NS~ NS N Br
-7 .

B-2 | N-[1-(5-benzyl-3-methyl-4-oxo- | "H NMR (DMSO-d6 400MEz, | m/z | Method
4,5-dihydroisothiazolo-[5,4- 96 °C) &: 7.45-7.00 (m, 9H), | 530 16
dpyrimidin-6-ylpropyl] -N-[3- | 5.80 (4, IH), 5.52 (bs, 1H), | (MH)
(cyclopropylamino)propyl]-4- 4.85 (d, 1H), 343 (b, 2H),
methylbenzamide 2.78 (s, 3H), 2.65 (b, 2H), 2.35

(s, 3H), 2.20-1.15 (various m,
| 9H), 0.65 (, 3H)

B-3 | N-(3-azetidin-1-ylpropyl)-N-[1- | 'HNMR (DMSO-d6 400MHz, | m/z Method
(5-benzyl-3-methyl-4-oxo-4,5- 96 °C) & 7.40-7.00 (m, SH), | 530 16
dihydroisothiazolo-[5,4- 5.85 (d, 1H), 5.55 (bs, 1H), [ (MH
d)pyrimidin-6-yi)propyl] -4- 4.85 (d, 1H), 340 (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, | miz | Method
4,5-dihydroisothiazolo-[5,4- 96 °C) & 7.35-7.07 (m, 9H), | 544 16
dJpyrimidin-6-yl)propyl] —4- 5.82 (4, 1H), 5.57 (bs, 1H), { (MH"
methyl-N-[3-(3-pyrrolidin-1- 491 (d, 1H), 3.60 (b, ZH),
ylpropyl) benzamide 2.76 (s, 3H), 2.50 (6H hidden

by DMSO), 2.38 (s, 3H), 2.20-
210 (m, 1H), 2.00-1.65
(various m, 6H}), 1.55-1.40 (i,
1H), 0.66 (t, 3H)

B-5 | N-f1-(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
dJpyrimidin-6-yl)propyl] —4- 574 (d, 1H), 5.30 (bs, 1H), | (MH")




K2003 N OH G202/ RL/ RL O N1 1.R2000!, K20CC8,

ON\ N H20 CH2C2 NN 2. (a) MsCl, DIEA, CHC 2 N
SR HN~/OH (b) R3BRANH, K2CCO3, DVF R2 N3 0 Ra WO
2004/ 078758 PCT/ SE2004/ 000304 -71 The fol | owi ng
n‘&ounds were synt heS| zed according to Exanlpl e B
\gﬁ& A0TIESE Compound 'H NVR nfz SM B-1 CT/SE2004/000304
N-[1-(5-benzyl - 3- net hyl - 4-oxo- H NVR (DMSO d6 400MHz,
m z Method 4, 5-di hydroisothiazolo-[5,4- 96 C) S
7.35-7.00 (m 9H), 532 16 d]pyrimdin-6-yl)propyl]
N-[3- 5.80 (d, 1H), 5.50 (bs, 1H), (M
(i sopropyl am no) propyl]-4- 4.90 (d, 11-1), 3.40 (t,
21-1), 3.05 nethyl benzam de-fb, 1H), 2.80 (s, 3H),
2.63 (b, 2H), 2.35 (s, 3H), 2.20-2.05 (m 11-1),
2. O0ndhy3 B -[Brimethyhminoll. 741 4600, (1), 3R04) 2H)12.6D} 1. 40 ] (m

s Osb gty 0565 .l b o0 2044 PTEF 58

1- (5- benzyl - 3- net hyl - #3188 39+2I:QONNR2HDN@@ H6 40QMHz,

Met hod 4, 5-di bydroi g 6 O 8:
5-7.00 (m 9H), 530 16 9%6‘;972939%5{3 vI\ ropyl

—

[3 5.80 (d, IH, 5.52 (bs, 1H), (M—I)
cycl opropyl am no) propyl ]-4- 4.85 (d, 1H), 3.43 (b,

N—
_5';~<




nmet hyl benzam d
3H), 2.20-1.15

e 2.78 (.s

3H)

(various m

91H),

265(b

0.65 (t,

2,35 (s,
3H) B-3

2H)

N-(3-azetidin-1-ylpropyl)-N[1- H NVR (DVBO d6 400MHz,
-4-0x0-4,5- 96 O &

m z Met hod
7.40-7.00 (m
WOZEOFTS8LH) |

d] pyri m di n-6-yl) propyl ]
2H), net hyl benzam de 2.90 (b, 2H),

(b, 211), 2.40
1H), 1.96-1.8
(m 3H), 0.65

N-[1-(5-benzyl

(5-

benzyl

9H)
5.55 (bs,

- 3- et hy!
1H),

(s, 3H), 2.35
0(m IH, 1.65-
(t, 3H B-4

- 3- et hy!

- 4- OXfar-.
m z Method 4, 5-di hydroisothiazolo-[5, 4-

1.50

"H NWR

2.78 (s,
(bm 2H),
(m 1H),

530 16 di hydroi sot hi azol o-[5, 4-
(MN)
-4- 4.85 (d, 1H),

PCT/SE2004/000304

3. 40 (b,
3H), 2.50
2.20-2.00 (m
1. 40-1. 30

( DMSO- d6 500MHz,
9% C) S

7.35-7.07 (m 9H), SEXAMPLEITpyrim din-6-yl)propyl]-4-
5.82 (d, 1H), 5.57 (bs, 1H), (MH)
methyl -N-[ 3-(3-pyrrolidin-I- 4.91 (d, 111), 3.60 (b,

gt Yl pr benzam 2.76; (s,.,3H, 2050 (H hi dden
-tr? q%y?%“ gﬁ)&#@& § 11 =X 2. 00-1. 65
(P&t ous cmt 6H) EtQH 55- H;A0 (YN 0. 8& (t B-5
N-[ 1- (5- benzyl - 3- net hyl - 4- oxo- H NI\/R ( DVB 400VHz,
nmz Method 4, 5-dihydroisothiazolo-[5,4- 9pnf) S
7.50-6.85 (m 911) 504 16

d, 1H), 5.30 (bs,

i pﬁm R ERTb pr%x%é%{%/ SEd

]l/\/

O

'S

H,0,, NH,0H

O
g NH40H, 140°C, 4 h
?‘}N 4 . N{S \ N/)\/\

Il

o

.
\{\N Bry, NaOAc

I -

N, ) N”\j/\ AcOH

S Br
K,CO, ~e
CH:zCIzl HoN"™"0H

R4
Q
N/—Q/ 1.RzC(0),Cl, KoCOs,

/\ H,0, CH,Cl, N
N '}Y\ o

“o” N

S HN

NN\ OH

1

0 /—Q w_ﬁﬁm
N + f
}—Sﬁf)\/\ N : N/)\/\

F)MF, K,CO4, 1t

D4/ 0 4 JCN73
HsC NHz

8

Br

R4




met hyl
2.82 propyl] benzam de (s,
2.39-2.00 (m 2H)),
3H) WO 2004/ 078758 PCT/ SE2004/ 000304
reflux E10)~<CN H2S Eto}@i‘/srz%ﬁméé%4
-EtOH H3C CN H3C S NH2 S NH3 CN Butyryl
O H2NCN NIS NH
H202, NHAOH O CONH2 NH NH40H, 140 C, 4 h

(s,
(t,
wo20ddeisrds (CN AcOH,

NN~/ NS N O DWF, K2C03,
Bry NaCAc N+ N S\ N/ °

The following compounds were synthesized according to synthetic scheme C above:

3H),

-N-[ 3- (et hyl ami no) 4.60 (d,

1H),

3H), 2.60 (s,

3.80 (t,
3H),
1.99- 1.80 (m 2H),
- 74 EXAMPLE

chl ori de.

2H) ,
2.41
0.62

_~ NEt3 NS NHZ H3C S ~ NH2 / O
~[~ NS
r.t. t RLO/-\ / R 00O
AcOHNIS N SN
-75-

Ex. Compound "H NMR m/g SM
C-1 N-[1-(5-Benzyl-3-methyl-4- "HNMR (DMSO-d6 500MHz, | miz Method
0x0-4,5-dihydro- 96 °C) & 7.40-7.10 (m, 9H), { 491 14
isothiazolo[5,4-dlpyrimidin- | 5.85 (d, 1H), 5.69 (bs, 1H), | (MET")
6-y])-propyli-N-(3-hydroxy- 5.00 (d, 1H), 3.37 (t, 2/, 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 (1, 3H)
C-2 3-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-SH- | 580 (4, 1H), 520 (d, 1H), | (MH"

isothiazolo[5,4-dJpyrimidin-4-

one

3.80 (4, 1H), 3.70 (m, 1E),
362 (d, 1H), 3.50-330 (m,
2H), 2.90 (m, 1H), 2.75 (s,
3H), 233 (m, 2H), 225 (s,
3H), 2.20-2.16 (m, 1H), 1.90-
1.80 (m, 1H), 1.50 (m, 2H),
0.65 (&, 3H)




Br K2C CH2C012 2ZNOH Rt Rt O N1 1.RRC(OCl, K2CGs,
4N, NS N HN ~ 20, CHzCI2 \--~OH R2 N\-~CH (Q o WO
2004/ 078758 PCT/ SE2004/ 000304 -75 The foll owi ng
conpounds were synthesized according to synthetic
bove: Ex. Conpound "HNWVR mz SM C-
T?L%PW(:”%& enzyl - 3-met hyl - 4- 1H NMR (DVBO d6 5 004{090304
Met hod oxo-4,5-di hydro- 96 C) 8: 7.40-7.10 (m 911),
491 14 isothiazolo[5,4-d]pyriniidin- 5.85 (d, 111),
5.69 (bs, 111), (Met) 6-yl)-propyl]-N(3-hydroxy-
5.00 (d, 111), 3.37 (t, 211), 3.05
propyl ) - 4-met hyl - benzam de (bm 211), 2.77 (s, 3H),
2.52 (s, 111), 2.40 (s, 311)y762.16 (m 111), 1.94 (m
111), 1.50-1.40 (m 111), 1.20-1.10 (m 111),0.71
(t, 311) G 2 5-BenzylEXgMPLED( 3- hydr oxy- ' H NWVR

( O d6 500MHz, nz/z Met hod _
p -(4- W\;yl) 6 6: 7.40-6.85 (m
&\ . 61(7 ropx\j /- thyI 5H §N§ h(d

| sot eazol of 5t,5a1=€,d)]5pyr| m d| H 80 ( d, Midrddaye, I@DCYihm(nm
111), one 3.62 (d, 111), 30 (m 211), 2.90 (m
111), 2.75 (s, 3H), 2.33 ( 11 2.25 (s,

G o]
Benzybromide, DMF : NaDAc, HOAc, Br,
N A\/\ K,CO, ,14, N, ¢|\/\ 100°C, 2days
I 07 N .
O
K,CO,, CH,CN 0
7 N .
N\' | /)\/\ 100°C, overnight N/ l N
O N \O ,)\(\
Br N
HN

oﬁ/m o 7 o
R
— , N N
N\/ | P 4M HCl in Dioxane N}II/LL
Bt,N, CH,Cl, 0 N
OYN o~~~ NHBoc oﬁ/N\//\/NH2
R R



311),
(m 211),
PCTI SE2004/ 000304
2N NaOH NH, 1500C, 0.5h NH M cr owave,

2.20-2.16 (m 111),

0.65 (t, 311)

1.90- 1.80 (m 111),

WD 2004/ 078758

1.50
-76 EXAMPLE D OO OO NOaNNHZ
1400C, 20m n

/ rom de, DVMF NaOAc, HOAc, By, 7 N
ﬁ@ﬁﬂ%@%ﬁ¥$1 NCO | N | QODC, 2days :: M Iﬁ#%ﬁ%ﬁﬁgﬁﬁm
_NHBoc 0O1C 0 O RNNI/NI/‘II4MHCI|n
D oxane 1~ E~N, CHzZCI, O O O-NS NHBoc O /N~/NH R R

WD 2004/ 078758 PCT/ SE2004/ 000304

conpounds were synt hesi zed according to synthetic
schene D above:

The following compounds were synthesized according to synthetic scheme D above:

-7 -

-77 The follow ng

Ex. Compound "H NMR Y4 SM

D-1 | N-(3-Amino-propyl)-N-[1-(5- 'H NMR (500 MBz, | m/z Method
benzyl-3-methyl-4-oxo-4,5- 100°C, DMSO-dg) 8: 7.73 (br, | 474 |24
dihydro-isoxazolo{5,4- 3H), 7.24-7.35 (m, 7TH), 7.07 | (MIT)
dlpyrimidin-6-yi)-propyl]-4- | (br, 2H), 5.77 (d, J=16.4Hz,
methyl-benzamide hydrogen 1H), 5.50 {(br, 1H}, 4.85 (br,
chlonide iH), 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-propyD)-N-[I-(3- |'H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-ox0-4,5- DMSO-dg) 8: 7.85 (br, 3H), | 478 24
dihydro-isoxazolo[5,4- 7.13-7.42 (m, 9H), 5.78 (d, | MH")
dJpyrimidin-6-y1)-propyl]-4- | J=16.2Hz, 1H), 5.55 (br, 1H),
fluoro-benzamide hydrogen 498 (d, 1=16.2Hz, 1H), 3.39
chioride {(m, 2H), 2.57 (s, 3H), 2.48 (m,

2H), 2.11 (m, 1H), 1.94 (m,
1), 1.72 (m, 1H), 1.51 (m,
1H), 0.70 (1, 3H)

D-3 N-(3-Amino-propyl)-N-[1-(5- | 'H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyi-4-0x0-4,5- DMSO-dg): & 7.67-7.80 (m, | 529 24
diliydro-isoxazolo(5,4- 4H), 7.29-7.47 (m, 7H), 5.92 | (MH")

dlpyrimidin-6-y1)-propyl]-2,3-
dichioro-benzamide hydrogen

chloride

(d, 1H), 5.83 (br, 1H), 5.14 (4,
1H), 3.20 (m, 2H), 2.58 (s,
3H), 239 (m, 2H), 2.16 (m,




Ex. Conpound I11

NVR nt/z SM D1

N-(3- Ami no-propyl )-N-[21-(5- H NWVR (500 WHz, m z Met hod

benzyl
474 24 di hydro-isoxazol o[ 5, 4- 3H),

%0 ?‘*P“’E’WSSJ =16. 4Hz,

5. 50
2.57
1H),
(t,

M-z,

DVSO-d6) 8: 7.85 (br,
di hydro-i soxazol o[ 5,4- 7.13-7.42 (m 9H),

- 3- net hyl

M1 +) d]pyrimdin-
(br, 1H,
(s, 314),
1.92 (m

4.85 (br,
2.51 (m
IH), 1.72

3H) D2 N (3-Am no-propyl)-N[1-(5-
inlz Method benzyl
3H)

100C,

nmet hyl -

6-yl)-propyl]-4-

chloride IH),
2H), 2.39 (s,
(m 1H),

3H),
1.52 (m

- 3- net hyl
478 24

benzani de hydrogéﬁ
3.41 (m 2H),

I H),
"H NWR (500
- 4- 0xo0- 4, 5-

- 4-o0x0-4,5- 100C, DVBO-d6) 8: 7.73 (br,
7. 24- 7 35 (m 7H),

TﬁEi}I_R041000304

2.10 (m
0. 68

5.78 (d,

(MH)  d]pyrimdin-6-yl)ifopys] @d-1H}=168 24z} 1H),
iy i L T R
2.48 (m 211), 2.11 (n] 3&» 1.94 (n] 1H,} 1. 72|(m
DLN‘F% j Nh(pﬁlghlglrpg’p WN g* Nl‘ﬂfme‘{ 1?%’60 189 | 160c| Mefed
Met wﬁﬁeiﬁyl - PDMISO-d): 5: TDVE@, daY); (B2 |24
2: g;_:%gg;ﬁoﬁgjzg_ oo PYfest SaAP Al £ | ity
] pyjr PR HE By PoryHepy| | @R 4B), sqa(d, lHD,555ﬂ33 (br, j1H),

| e kot UG 1 1,2
2004/ B78%8 /' SE2004/ 0080457 G 30, 249

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-propyD}-N-[1-(5- | "H NMR (500 MHz, 100°C, miz Method
benzyl-3-methyl-4-oxo-4,5- DMSO0-dg): 8: 7.71 (br, 1H), 490 24
dihydro-isoxazolo[5,4- 6.99-7.35 (m, 9H), 5.77 (d, | MH")
dlpyrimidin-6-yl)-propyl}-4- | }=16 41z, iH), 5.55 (br, 1H),
methoxy-benzamide hydrogen { 4,90 (d, J=16.4Hz, 1H), 3.85
chloride (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)




-78 1H), 1.95 (m 11-1), 1.68 (m 1H), 1.41 (m 1H),
0.70 (br, 311) D4 N(3-Am no-propyl )-N-[1-(5- "H NWR
(500 MHz, 100C, m z Method benzyl - 3-nethyl - 4-oxo- 4, 5-
DVSO-d6): 8: 7.77 (m 3H), 492 24
di hydr o-i soxazol o[ 5,4- 7.31-7.37 (m 41-1), 7.06-7.12
YRHPWOBES pyri mi di n-6-yl)-propyl]-3- (m 4115’(,31""%‘?2‘?"?"“003“4
(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 2H, 2.31 (d, 3H, 2.13 (m 111),
1.94 (m 1H), 1.73 (m 111), 1.51 (m 1H), 0.69 (t,
3H) D-5 N-(3-Ami no-propyl )-N-[I-(5- "H NVWVR (500 MHz,
100C, mz Method benzyl-3-ngphyl-4-o0x0-4,5- DVSO d6):
S 7.71 (br, 1H), 490 24 di hydro-isoxazol 0[5, 4-
6.99-7.35 (m 9H), 5. 7EXANPOEE
d] pyri m di n-6-yl)-propyl]-4- J=16.4Hz, IH), 5.55 (br,
1H) mat hoxy benzam de hydrogen 4. 90 (d J=16. 4Hz,
chIobNd 8 ,Et@ 430@m 2[5(75(3 N
311)—éosﬂ 331 1N32
(m 18§ 1. 52:N(m HHPH 0, 683C(t H) VD2004'7'~°§78 2
PCT/ SE2004/ 000304 -79 EXAMPLE E ---COEEt + CCN c()—l
reflex Et OCN g2S Et0O CN OEt CN -Et OH H3C CN HSF{&NHZ

R Isovaleryl chloride [O] HoN CN
N - Py N/ \ ————— ==
S NW *s” “NH, HaC d NH,
O

lHoOZ NH,OH

»I_ji)ONHg NH,OH 5{\ )\/]\DMF , K,COs, 1. }_ﬁ\ /)\*
\
Y

Br,, NaOAc

e e i

1. OHC ™"NHBoc
2. Na{OAG)sBH

1. 4-MePhCOCI, Py /\ N
— s N, N/ HCl
2. 4M HCl in dioxane s

N
A NHBoG NNNH;




N~ Isovaleryl chloride 1 CNE QO H2ZN CN S NH
NS Nz t{3C Niz S O H202, NFAOH O R / , CONH2
N,H DMF, KzZC03, r.t. NS NR/ Br SN NS NH\/ TI
OBr2, N\NOAc OROROR NS HzC S N-DMF N N NHz N3
‘?{) ""%/8 ""NHBoc 2. Na(OAC)3BHR/ ROZ 1 ~ _N /
. ., Py NNNg HO N5 N 2. 4M Ha BGTSER8%as

IS NHN ~~NH2 ~~ NHBoc O

CN
I S
H

79z

- 80 -

The following compounds were synthesized according to synthetic scheme E above:

Ex. Compound "H NMR ms SM

E-1 N-(3-Amino-propyl)}-N-[1-(5- | "H NMR (300 MHz, 96°C, | m/z Method
benzyl-3-methyl-4-0x0-4,5- DMSO-dgs) &: 7.71 (bs, 3H), | 504 33
dihydro-isothiazolof5 4- 7.20-7.40 (m, 9H), 5.90 (d, | (MH")
d}pyrimidin-6-y1)-2-methyl- 1H), 5.59 (d, 1H), 5.06 (4,
propyl}-4-methyl-benzamide | 1), 3.34 (t, 2H), 2.68 (s, 3H),
hydrogen chloride 2.64-2.7 (m, 1H), 2.36 (s, 3H),
225 (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—methy1—4.- DMSO-dg) & 7.12-7.67 (m, | 522 33

ox0-4,5-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),
yI}-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)




WO 2004/ 078758 PCT/ SE2004/ 000304 -80 The following

conpounds were synthesi zed according to synthetic
schenme E above: Ex. Compound "A NMR sn/z SM E-|I
N-(3-Am no-propyl )-N-[21-(5- "H NWR (300 MHz, 96C, niz

t nzyl - 3- net hyl - 4- oxo- 4, 5- DVMSO-d6) 9. .
%&Eﬁgﬂﬁ7?8e504 33 di hydro-isothiazol o[ 5, 4- f%}.}?{é@ﬁ%%
(m 9H), 5.90 (d, GvlH) d]pyrimdin-6-yl)-2-nmethyl-
1H), 5.59 (d, 1H), 5.06 (d, :
propyl]-4-nmet hyl -benzam de 1H), 3.34 (t, 2H), 2.68 (s,
3H), hydrogen chloride 2.64-2.7 (m 111), 2.36 (s,
3H), 2.25 (t, 2H), 1.46-1.63 (m 111), 1.12-1.30 (m
1H), 0.90 (d, 3H), 0.45 (d;8BH) E-2
N- (3- Am no-propyl )-N-{1-[5- "H NWR (300 MHz, 96C, niz
Met hod (4-fl uoro-benzyl)-3-nethyl -4- DVSO d6) S:
7.12-7.67 (m 522 33 pxamprxdi hydro- 11H), 5.86 (d,
5.57 (d, (MH) isothiazolo[5, 4-d]pyrimdin-6-

. 04 (d, , 13.35 ( aH) ,

hy4= -4- 4 s, 3H), 266272(m
e’nza‘m‘d‘e—hydroge\ H V2 36 (<3 2 27 (t,
2H), N8hl ori d&"%%%4- 1. 56 ({mydH), 1. M@mﬂavezeom,etmin 1H),
0.92 (d, 3H), 0.47 (d, WD ,2004/ 078758

PCTI SE2004/ 000304 EXAMPLE 0 0p NH2 N NHZ 2N NaCH
NH2 150C, 0.5h O

0 0
Benzybromide, DMF NaOée, HOAc, Bry

74 I NH N /4 '
N, — K,CO; ,1t, 2days \ / 110-120°C, 2days
] N @]

0
N _ NalN;, DMF, Ph3P THF, H,0 N
\0 - 60 C l -
N 0.5-1hr id‘i)' 0
 NH,

Br

OxCl
OWNI'EO c : >I[L
Na(OAc)aBH /k(}\ Et,N, CI—IzClz /)\')\

2days
Y 2days

\/A\/NHBoc 1 \/\/NHBUG




NH M crowave, 140C, 20mn O O Be.ybrom de, DMF NaOAc,

HOAc, Br2 NOI NI KCO3 r.t, 2days NO1 11 10-120C,
2days O/ O1/ I/ THE>HzO lIday O :zr Phh Br N3 NH2

OC O O-~NHBoc N N Na(OQAc)3BH, yl 2day CH2A 2 N p

- days O HN\\,,-,./NHBoc ~/\/NHBoc
SRR R SE2004) 00030 52 The ol oﬁm&’s\ﬁ%"‘””"‘m“
conmpounds were synt hesi zed according to synthetlc
schene F above: Ex. Conmpound "HNVR nfz SM F-1
N- (3- Am no-propyl )-N-[1-(5- '"H NWR (500 MHz, 100C, mz
Met hod benzyl - 3- net hyl - 4-oxo0-4,5- DVMSO-d6): S: 7.63

(br 3H), 488 42 di hydro- |soxazol o[5,4- 7.23-7.39 (m
5.90 (d, (M) d]pyrlnT M-6-yl)-2-nethyl- 1H),
ﬁ‘ﬁ&éh‘:’% D%M%qyereém 1 P SY’JHWAr met hyl - benzam de
g o ey er PR e BHE R ORI 2P
.58 (s, 3H), 2.38 (s, 31D,

Ex. Compound 'H NMR m/ SM

B-1 N-(3-Amino-propy])-N-[1-(5- | '"H NMR (500 MHz, 100°C, | m/z Method
benzyl-3-methyl-4-oxo-4,5- DMSO-dg): &: 7.63 (br, 3H), | 488 42
dihydro-isoxazolo[5,4- 7.23-739 (m, 9H), 5.90 (d, | MH)
dJpyrimidin-6-yl)-2-methyl- 1H), 5.64 (d, 1H), 5.11 (d,
propylj-4-methyl-benzamide | 15), 3.37 (m, 2H), 2.70 (m,
hydrogen chloride 1H), 2.58 (s, 3H), 2.38 (s, 3H),

2.35 (m, 2H), 1.60 (m, 15,
130 (m, 1H), 0.94 (d, 3H),
0.48 (d, 3H)

F2 | N-(3-Amino-propy)-N-[1-(5- | 'H NMR (500 MHz, 100°C, | m/z | Method
benzyl-3-methyl-4-0x0-4,5- DMSO-dg): & 7.63 (br, 3H), | 506 42
dihydro-isoxazolo[5,4- 7.10-7.40 (m, SH), 5.90 (d, | OME)
d]pyrimidin-6-y1)-2-methyl- 1H), 5.64 (d, J=10Hz, 1H),
propyl]-3-fluoro-4-methyl- 5.10 (4, J=16Hz, 1H), 3.38 (m,
benzamide hydrogen chloride 2H), 2.70 (m, 1H), 2.58 (s,

3H), 236 (m, 2H), 231 (s,
3H), 1.60 (m, 1H), 1.25 (m,
1H), 0.93 (d, 3H), 0.48 (d, 3H)




2.35 (m 2H) , 1. 60 (m 111), 1.30 (m 111), 0.94 (d,
3H), 0.48 (d, 3H F-2 N-(3-Am no-propyl)-N[1-(5- "H
NI\/R(500 MHz, 100C, --m-/z- Method

benzyl - 3- mathyl 4- oxo0-4,5- DVMSO-d6): S: 7.63 (br, 3H),

4 hydr o- |soxazol o[5,4- 7.10-7.40 (m
\?83604%)&87 d] pyrimdi n-6-yl)-2-nethyl- 1H), ?06’200304
J= 10Hz 1H), propylj-3-fluoro-4-nmethyl- 5.10 (d,

J 16Hz 1H) 3.38 (m benzam de hydrogen chloride 2H),
2.70(m 1H), 2.58 (s, 3H), 2.36 (m 2H), 2.31 (s,
311), 1.60 (m 111), 1.25 (m 1H), 0.93 (d, 311),

0.48 (d, 3H) WD 2004/078758 PCT/ SE2004/ 000304 -83 F-3
N- ( 3- Am'no propyl)-N-{I-[5--8H4+ NVR (500 MHz, 100C, nmz
Met ho (4-fluoro-benzyl)- 3- et hyl - 4- DI\/SOd6) S 7.60
Ecdhr 1’51@ Aew-mnyl)d%él—&ﬁ -51 G RYPR o500 dikz ADEC7| 2- 7. Bethod
8?168@%05)— )d3-m tw)ﬁi %cﬁ&g?ysr_ B Gy | 062 | 42
met h ?Xop‘%a%%‘mm zfmﬁé?lﬁw vm;-7 36 (40 g, SBS1@HMH M),
benzpisisdaphiydaingsm-xhl or ( 75 (m
12,80, (o rﬁ%th 2. 40 g'q6ﬁzé§2[)5r@0é§|ﬁ:0}é DH) . 1.55
(m PR Propsl-Aoprtiy | pligs 1 (@H)—IGI@ZSIH)(d, 3H)
F-4 Me@&mmnvam@«nomhmes 01080280, H NV, (ﬁg MHz,
1000 mz Method N-{1-[b f1uoro- ben g 3-
DVBG d6): S 7.57 (br, 3-8 %@43@2240(3 31, 2.42
net hyl - 4- oxo- 4, 5- di hydr of (7. kfh; 7.54Qum( mep),7H)s | 5. 86| (d,

(MT (m, 1H), 0.95 (4, 3H), 0.50 (d,
3H)

¥-4 N-(3-Amino-propyl)-3-fluoro- | 'H NMR (500 MHz, 100°C, | m/z Method
N-{1-[5-(4-fluoro-benzyl)-3- | DMSO-dg): &: 7.57 (br, 3H) | 524 |42

methyl-4-0x0-4,5-dihydro- 7.11-7.40 (m, 7H), 5.86 (d, | MH")
isoxazolo[5,4-d]pyrimidin-6- | F=16Hz, 1H), 5.61 (d, J=10Hz,
yl]-2-methyl-propyl}-4- 1H), 5.08 (d, J=16Hz, 1H),
methyl-benzamide hydrogen 339 (m, 2H), 2.71 (m, 1II),
chloride 2.58 (s, 3H), 2.36 (m, 2H),

231 (s, 3H), 1.58 (m, 1H),
1.25 (m, 1), 0.95 (d, 3H),
0.50 (d, 3H)

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, mhibitors 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 fo be active against neoplastic disease such as
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I soxazol o[ 5, 4-d] pyri m di n-6- J=16Hz, 1H), 5.61 (d,

J=10132, yl]-2-nmethyl-propyl}-4- 1H), 5.08 (d,
J=16Hz, 11-T), nmethyl-benzam de hydrogen 3.39 (m
2H), 2.72 (m IH), chloride 2.58 (s, 3H), 2.36 (m
RdLpoao72s81 (s, 3H), 1.58 (m I H), 1.25 (m pdidp2004/000304
0.95 (d, 311), 0.50 (d, 3H) utility 5 The conpounds
of the present invention have utility for the
treatment of neoplastic disease by inhibiting the
m crot ubul e notor protein HsEg5. Methods of treatnent
target EQS5 activity, which is required for the
formation of a mtotic spinq%?_and therefore for cel
di vision. Thus, inhibitors of Eg5 have been shown to

' 1.bosis |eading, to .
TolnoFts Dol b2, I BAITB0R, PV Tichon, RORL R mtos and
bmphomss. grmare plihe caatrd pdperipheral hersous g Bstenn idithed tusnot fypescsizch as

RSB RSB Sm® fndCRlebsafdbid, SEg@ @nlﬂﬁgrsaaﬁ-fﬁalg)g%g&%&g go el for the

active agai nst neoplastic di'sease suc
EREPPaT BR ifseativ sisvera iy lyding ut noglimited te iuteinramuns, infligmatory,
REREcal, MdREMiovhddiigh dieReHN, prostate or other tissues,
as well as | eukem as and |ynphomas, tunors of the
central and peripheral nervous system and other tunor
Conpesnds bLhe pSsenfil AR Rve bdeR EHRSATCRABit #PS! as determined by Malachite
ste %?ﬁﬁ&ﬁ%wiﬁ§5 inhibitors are also expected to be
Userur for rhe " ¥Feat ment other proliferative di seases
including but not limted to autoimmune, inflammuatory,

| ' nd cardi ovascul ar .di seases. npounds
QR pRIE Sy w8 TR S RGRS e Bor o wlFBrme
delgBuining thd @bibi il p eotertial Plainmcdutitad to iGhibie BgA\sthays wibaREGE ipRRdied in
BRI 1akQ : i .this invention should
alsocbe usg as s?gﬁgg¥ggggﬁg%géagents in
determining the ability of a potential pharmaceutica
Asgavsnhi bit Eg5. These woul d be provided in commercia
Ki

ts comprising a conpound of this invention Assays
MalaghEte Green Assay P y

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 1-369-81is) and was added at a final concentration of § aM

to 100 pl reactions. Buffer consisted of 25 mM PIPES/KOH, pH 6.8, 2 mM MgCl,, 1 mM
EGTA, 1 mM dit, 0.01% Triton X-100 and 5 uM paclitaxel. Malachite green/ammonium
molybdate reagent was prepared as follows: for 800 ml final volume, 0.27 g of Malachite Green
(J.T. Baker) was dissolved in 600 ml of H,O in a polypropylene bottle. 8.4 g ammonimm
molybdate (Sigma) was dissolved in 200 ml 4N HCI. The solutions were mixed for 20 min and
filtered through 0.02 pm filter directly into a polypropylene container.

5 pl 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 M) and 6.053 uM polymerized tubulin (final concentration: 908 nM) in 15 ul of buffer



15 Mal achite Green Assay Enzymatic activity of the Eg5
nmotor and effects of inhibitors was neasured using a
mal chite green assay, which neasures phosphate

| i berated from ATP, and has been used previously to
WeRmd/erstshe activity of kinesin notors (Hackmey/senis/oco3od
Ji ang, 2001). Enzyne was reconbi nant 20 HsEg5 notor
domai n (am no acids 1-369-8H s) and was added at a
final concentration of 6 nM to 100 Itl reactions.

Buf fer consisted of 25 mM PIPES/KOH, pH 6.8, 2 nM
Md 2, 1 MM EGTA, 1 nMdtt, 0.01% Triton X-100 and 5
pM paclitaxel. Ml achite gregpa/ ammoni um nol ybdate
reagent was prepared as follows: for 800 ml fina

U T LS, P800 NG00 it

80 figpt eprDiRinpenat@S. s rydstiers eve(eShagmpnohabydthesiditived 150 pl

%Aq %ﬁéﬂre ggal\{:/ﬂ] i g%;g%l %rgha% Ile?%gﬁtf Al fa gsoﬁlﬂé)é & dreafdlo at ?570 nanomete?‘s eXactly 5

pot sfisr esythasing @@mcamn:ewPIUSEplqmelre@ﬂet @\@Wfpﬂnlgmﬂeﬁcdsy {Dmth was graphed
;g{f/ﬁ; @ﬁ?%ﬁc&@um&m‘é@&)' s of 96 well plates. 80
enzyne diluted 1n bufféer solution above was
added per well and incubated,w th conpound for 20
mn. After this pre-incubation, substrate solution
containing 2 mM ATP (final concentration: 30 300 M
and 6.053 pM polynerized tubulin (final concentration:
908 nM in 15 pl of buffer WO 2004/ 078758
PCT/ SE2004/ 000304 -85 were then added to each well to
start reaction. Reaction was m xed and incubated for a
particular 20 mn at roomtenperature. The reactions
were then quenched by the addition of 150 | malachite
gr een/ anmoni um nol ybdat e reagent, and absorbance read
at 650 nanoneters exactly 5 mn after quench using a
Spectramax Pl us plate reader (Ml ecul ar Devices). Data
was graphed 5 and |1 C50s cal cul ated using ExCel Fit
(Mcrosoft). -86- Clains: 1. A conpound having the
structural formula (1): O R3 R2Z R4




RS R RRCN7N1 RsBf Di n” R8) 5in=20,1,2
n 0,1 (lI) wherein, Ais CO CH2, or SO2; 10 B
represents optionally substituted al kyl, optionally
substituted al kenyl, optionally substituted al kynyl,
optionally substituted aryl, optionally substituted
cycl oal kyl, or optionally #gstituted het erocycle; D
is 0 or Nwherein O is opti 0ofarly substituted with one
R8, wherein Nis optionally substituted with one or
nore R8, and when nis 0 and inis not 0, BY is

Clainist ached directly to B; 15 R and R2 in conbination
forman optionally substituted fused isothiazole, or
an optionally substituted fused i soxazole that is

1. opAicompbind ievhp!thé sthetdu tbhndla @): 2 substituents; R3 is
i ndependently selected fromH, optlonally substltuted
al kyl, optionally substlt@tedrqalkenyl optionally
subst i t ut ed al kynyl ,_»optilpnal | Rﬂbstltuted

cycl oal kyl optlonaﬁ ffFtuted cycl oal kenyl
optional ly substituted ¢yc| aIH?qy , optionally
substituted aryl or _Qq substituted

het erocycl e; R4 andRRS ar dently selected from

H or optionally substltuted amkyl or R4 and RS in
conbi nation forma 3-, 4-, j% ﬂgggg ed ring,

whi ch nay al so be optlonallw subst Q WRB and R7
are independently selected ¥ on1H optlonally
substituted al kyl, optionally substituted alkenyl
optionally substituted al kynyl, optlon@FT% @ubstltuted
cycl oal kyl, optionally 25 substi t ut ed §¥@hoalkenyl

optionally substituted cycloal kynyl, optiohally
substituted heterocycle, -87¢)

wherein,

Ais C=0, CH3, or SOs;

B represents optionally substituted alkyl, optionally substituted alkenyl, optibnally
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 an optionally substituted fused isothiazole, or an
optionally substituted fused isoxazole that is optionally substituted with 1 or 2 substituents;

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;

R* and R are independently selected from H or optionally substituted alkyl, or R* and R
in combination form a 3-, 4-, 5- or 6- membered ring, which may also be optionally substituted;

R® and R are independently selected from H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally
substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted heterocycle,
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optionally substituted aryl, or R6 and R7 in

conbi nation forma 3-, 4-, 5- or 6- nenbered ring,

whi ch nay al so be substituted; R8 is independently

selected fromH, optionally substituted al kyl,

optionally substituted alkenyl, optionally

substituted al kynyl, optiona% y substituted

cycl oal kyl, optionally substi®tidted 5 cycl oal kenyl,
optionally substituted cycl oal kynyl, optionally
substituted aryl, or optlonally substituted

optignetly pdwstititast arggoq B anddt/ja ndwhinhjorsfotre e3edi-f ¥-ombHmembered ring,

w&u%ﬁ%%ﬂﬁ%%ﬁ &R&w tuted al kyl, optionally substituted

ona 1y substltuted al kynyl , optionally
suB8is 1hdletpeddenﬂ52 lsﬂedté’(yﬁ'omdﬂtolpﬁﬁaiﬂb/)su}&ﬂbﬂ&d ztlldjrlsi‘@btlonally substituted

alke%sﬁf c}ﬁ?ﬁé%ﬁfﬁu@ﬁﬁg{%&@ na é?tgs;:‘lfllgl Bfu g%ﬁ%g%%g ;) l%g_loopnonally substituted
cyclSHR, togﬁﬁﬁll?%ﬁk%ﬁﬁﬁé@éﬁloaﬂiynﬁ HRRLIRESikiGRH la¥y1, or optionally

acceptabl e salt thereof. 2 A conpound or a
Smﬁbﬁﬁxﬂﬁﬁﬁmﬁﬁkally acceptabl e salt thereof as recited in

f@ Ladégg 4e¢lhgﬁ?1&téasﬁ&a% oSty st WEAT %‘HQ[ JsPdybstituted

arna y acceptdb e sa er eo Fec
alkelhyl @t@nﬂlﬂyﬂsuhﬁtﬁued alkyAyl| spticnelly substhuea ﬁp@ibﬂldylpdﬁptﬁmaliy substituted

e T BB Seb TLE BB EE Epp

Smxgﬁu&mH&&@@kky substituted heterocycle. 5. A conpound
or a pharnaceutically acceptable salt thereof as
or a phasmpequticaly@cegniable satfchereef. B is optional Iy
substituted Cl alkyl. 25 6. A conpound or a
pharmaceutically acceptable salt thereof as recited in
2. d aiqmipomhrémai pharBadesticall yapteptabhl saly tgudad tis tevitedlin Claim 1 wherein
A g} 4al wherei n such substituent is independently
is Lol 2from -NH2, -OH, -NHCH3, -N(CH3)2,
-NH-cycIopropane - NHcycl obut ane, azeti di ne,

pyrrolidine, or piperidine. 30 7. A conpound or a
phéreEetng oz mlgana@c@@maélmaéce@@bke sl dreeef agreciteking(dain hwherein

Aise=gm 1 wherein Dis O optionally substituted with
one Rs. -88-

4, A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

B is optionally substituted alkyl or optionally substituted heterocycle.

5. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

B is optionally substituted C, 4alkyl.

6. A compound or a pharmaceutically acceptable sait thereof as recited in Claim 1 wherein
B is an optionally substituted C,.4alkyl wherein such substituent is independently selected from
—NI;, -OH, -NHCHj3;, -N(CHs),, -NH-cyclopropane, -NH-cyclobutane, azetidine, pyrrolidine, or

piperidine.

7. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

D is O optionally substituted with one R®,
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8. A conpound or a pharmaceutically acceptable salt
thereof as recited in aiml1l wherein Dis N
optionally substituted with one or nore R8. 5 9. A
conmpound or a pharnmaceutically acceptable salt thereof
as recited in daiml wherein R and R2 in

conbi nation form an optionall§ substituted fused

i sot hi azol e, or an optionalr§ “substituted fused

i soxazol e that is optionally substituted with 1 or 2
substituents, wherein said substituent is selected
from CL6al kyl, or halogen. 10 10. A conpound or a

ph rnaceut cal L.y acceptabl e s eof as re
5. O B RO PR RS 3 aboshpl ol Bistated RtiSinyieim ['wherein
Dlsl\ﬂ-optﬁnﬁmﬁsmdte@ﬁm& b ar meert.i cal |y acceptable salt

thereof as recited in aiml wherein R3 is

optionally substituted C5_7aryl. 15 12. A conpound or

9, a R%Hﬁ%ﬁzﬁ:%ﬂ @Ma&%&ﬂ%@@e@tﬁ%@ s1tc1 t;t/ﬁk?%c% 91% re@ﬁef‘cf g%l&ﬁldl wherein

in Carm1l whereln I ona
R ‘d@SR%mrqommeOE formsai aptiondd st submarult:d fmed isdéypenldentanyoptionally

sobsf R teh 2 M Apbiop 5P e WA, gin said

substifuefitdl§ bdl@ted fFPorICREAIk, WiRlggen. R4 and RS are H 14. A
conpound or a pharmaceutically acceptable salt thereof

as recited in daiml wherein R6 and R7 are

in
10. ! u%???{&g?gj Argﬁ %gﬁjﬁfh& ggaegllabﬂzgsafg Q{e'ré?ﬁ} & Le¥ited in Claim 1 wherein

R’ igsipsionallysubsticeted sryhccept abl e salt thereof as recited in
Caiml wherein R6 and R7 are independently sel ected
fromH or CL6al kyl. 16. A conpound or a

11. pharcoapeuid cral ghyrieeeiiallb heceptable shil 6ieff a@fcit&Gh (C@dm Nwherein
ereltgg 30 R8 i s independently sel ected from
b

ISI-?PUB%"’EI‘%’(?H el Gpefylt ut ed al kyl, or optionally
substituted heterocycle. -89- 17. A conpound or a
pharmaceutical |y acceptable salt thereof as recited in
12. O Aicampoyisear @i pharnr@enttcally degsptabiestlt thegoff ecteeitedfin €ltaim 1 wherein

R’ 1soc%tt1l)1?zﬂ®'| s‘.lﬁ/sn?lﬂgcf' EJ a}'}l %vqle?gﬂ said Subdf %u § Hdgpenﬁerﬁlty s&:llej:ctegI from
Ciealkyl, F, Cl, Br, or L.

13. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

R* and R’ are H.

14. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

R® and R are independently selected from H, or optionally substituted alkyl.

15. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein

RS and R’ are independently selected from H, or C;salkyl.

16. A compound or a pharmaceutically acceptable salt thereof as recited in Claim [ wherein
RYis independently selected from H, optionally substituted alkyl, or optionally substituted

heterocycle.
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heterocycle. 5 18. A conpound or a pharmaceutically
acceptable salt thereof as recited in Caim1l wherein
RO is independently selected fromaryl or heterocycle
either of which is optionally substituted with 1 or 2
substituents wherein said substituent is independently
sel ected from-Cl _6al kyl, 6al kyl, F, d, Br or |
10 19. A conpound or a phar eutically acceptable
salt thereof as recited in CCaim1l1l wherein R9 is
C5_7aryl optionally substituted with 1 or 2
substituents wherein said substituent is

17, RSBk pREg R ol B R R Histogf et Gy T wherein

1s&ﬁ‘dépéﬁcﬁﬁtllﬁsﬁéﬁtdd e bednall§ st tit@Chriinr ChBbral ¥ sikEaREN:
is COor CH2; Bis optionally substituted

ham@ﬁ@%ikyl Dis Nor 0; 20 Rl and R2 in conbi nation
forma fused isothiazole or i soxazole; R3 is
optionally substituted phenyl; R4 and RS are H, R6 and
18. R7A gpmpeyndror @plhﬂmmblll@baﬂw beeptablcedt tieiepf 3s re@¥diis Chimr] wherein

R’ is %E)CL g?%[%l'ltltljy %e?e%? &y frdif ta% or It s a#é%%ﬂ%lzrg? }:hs is %% icin%rlll?/l slllystituted
with ploap satsetichs ai'ﬂeYena sai¢ pibatiuenis@lddepdngetiBfscREtedl oMU salkyl,

from N-(3-Amno-propyl)-N { 1
{XLjF%Y¥ﬁ EHE%PBIbenzyI) 3 -net hyl - 4-oxo0-4, 5-di hydro- 30

i sot hi azol o[ 5, 4-d] pyri m di n- 6- yI] propyl } - 4-met hyl - ben
zam de; -90- N-(3-Am no-propyl)-N|
19. 1-4 SOIDW{VII aor 3-phamtageuticaldy accapibld sty thersof asatdited 20 Ciif, Mwherein

R’ is Cs.7aryl optionally substituted with 1 or 2 substituents wherein said substituent is
independently selected from -Cy galkyl, -OC; ¢alkyl, F, Cl, Bror L

20. A compound or a pharmaceutically acceptable salt thereof as recited in Claim 1 wherein:
nis 1;
A is CO or CHy;
B is optionally substituted C,_salkyl;
DisN or O
R! and R? in combination form a fused isothiazole or isoxazole;
R’ is optionally substituted phenyl;
R* and R® are H;
R® and R’ are H or optionally substituted alkyl;
R¥*isHor optionally substituted C_salkyl;
R’ is optionally substituted phenyl.

21. A compound or a pharmaceutically acceptable salt thereof of formula (I) selected
from:
N-(3-Amino-propyl)-N-{ 1-[5-(4-fluoro-benzyl)-3-methyl-4-ox0-4,5-dihydro-
isothiazolo{5,4-d]pyrimidin-6-yl}-propyl } -4-methyl-benzamide;
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d] pyri m di n-6-yl)-propyl]-4-brono-benzam de; N (3

-Am no-propyl )-N-[ 1 -(5-benzyl-3

- met hyl - 4- oxo- 4, 5- di hydro-i sot hi azol o[ 5, 4-

d] pyri m di n-6-yl)-propyl]-4-chloro-benzam de; 5

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

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

d] pyri m di n-6-yl)-propyl]-3- PP aor o- 4- net hyl - benzam de;

N- (3 - Am no-propyl)-N[

1- (5- benzyl - 3- et hyl - 4- oxo- 4, 5-di hydro-i sot hiazol o[ 5, 4
UHyAaniroetiropyd)- [} =(§nbolpzwll ]3-rz¢tﬁyld4 -oki-é5 alilpeing-awthderolo] 5,4-

(3%%@%5&%?&@%%( PRREb GO REVAmids 1 4 oxo0- 4.5 10

di N;(drmninsqﬁbpr];a)zml[o{(sbénﬂl Q%fld:tﬁjlfidfl axcﬁ4,glcuh3m@tsysﬂﬂnazem[si4
nz 1 O ene- car pox | C acl

(3d]£¥*ﬁ1‘ﬁ610‘;[5%d’é}w15’9{1l (cb h‘i‘jﬂan%dfi@ret hyl - 4- ox0- 4, 5-

gl m@m:rﬂ@%&m)zn'{@lé bénz@l @Mﬁétﬂiddai BxBa ¥l iy QRSB §14-

1 ré]symr@grﬁ mprepyi B-fhwtixﬂrnleth)ﬂ-b@nmydd@

m gg Izﬂé]gll %gpyﬁdlllfﬁ, r(g B‘er?iyi‘?, méﬁl}l—ép 2 X | ]dlhyd['rcﬂsg IHZP)E)T? 4-

N-4] ;)yf(i@cmeﬁzm perﬁ]EQB}dle}ﬂem%nﬂarﬁld&I hydr o- i sot hi azol o]

Eﬂ?ﬁﬁ% %\Irg‘ﬁ‘gfh 3‘”9 Eié@ﬁ}?rpr%ﬂ}g],ﬁ%lgﬂnzyl -3-methyl-4-0x0-4,5-
N(ﬁlﬁ}ﬂﬂﬂhi&ﬁnﬁo‘ﬂ)ﬂa‘% dgb)[ri'nuﬁﬁ -0S05hpyIl-MRiday | - 4- oxo- 4, 5-di

hydro-i sot hi azol of
d] Bsrzebaléiapheneyd- ‘y‘arb@tyby legid 43-watiny propplind bf-benzyl-Binfethyl-4-oxo-4,5-

1- &ﬁy(g?nﬁljlum ﬁ?ﬁgﬂ%%ﬁfﬁ% é})]p%[%ll?%%f 9 i sot hi azol o

lN-Iﬂ%zcétld‘mt-%yﬂlmthymElt(lrSYde)lzﬁ-Mieﬂlyl-émﬁﬂ-Zléﬂlmﬁﬁdro# [ I
éé&ch%@@ﬁ’i%ﬁ]%rﬁlngtng%yl) gyrq(i])é |- -mealyﬂ) aI[n? el, sothiazolo
N‘I(I 1%5-‘%@3%@% @6}&‘1& |5)chl?{yd?§-§§bﬂhaz%ﬁﬂ§@ Iﬂﬁ'nmldﬁl' -§- gl) A)ropyl] -4-

enzyl - 0X0- 4, 5- di hydr o- |s i azol o

d}lﬁm Wirdpcpidin- wwm;he zamide;

N1 AR ORS S TLEPRBLORY ey IELY, SANRAME. B 2101 54-

5, dpytimidid-GAythpreiG - )Triﬂtwbﬂlzamlde

N T B o B3y P Riydro ts el FafRgtngincaryyerons

0-M, (@ﬂﬁh&ﬁﬂ&ﬁﬂo%ﬂh}l‘) 25180 -Deflzamide;
d] pyrimdin-6 i - 4- et hyl'benzami de;
N-[1-(5-Benzyl- 3-met yl 4-0x0 5-dihydro- 1soth1azolo[5 4~ d]pynmldm -6-yl)-propyl}]-

N-(3-dimethytamino-propyl)-4-methyl-benzamide;
N-[1-(5-Benzyl-3-methyl-4-o0x0-4,5-dihydro-isothiazolo[5,4-d|pyrimidin-6-yl)propyl] —
N-[3-(isopropylamino)propyl]-4-methylbenzamide;
N-[1-(5-Benzyl-3-methyl-4-0x0-4,5-dihydro-isothiazolo[ 5,4-d]pyrimidin-6-ylpropyl] —
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-
dlpyrimidin-6-yl)propyl] -4-methylbenzamide;
N-[1-(5-Benzyl-3-methyi-4-0x0-4,5-dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)propyl] —4-
methyl-N-[3-(3-pyrrolidin-1-ylpropyl) benzamide;
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'N-[ 1- (5- Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o- i sot hi azol o]

5, 4- ]pyrlmdln 6-yl)propyl] -4 30
met hyl - N-[ 3-(3-pyrrolidin-1-yl propyl) benzam de; -91-
N[1 (5 Benzyl - 3- net hyl - 4- oxo- 4, 5- di hydr o-i sot hi azol of
5,4-d] pyri mdin-6-yl)propyl] -4-
met hyl - N- [ 3- ( et hyl am no) progyl ] benzam de; N[ 1-(5
- Benzyl -3 - et hyl - 4- oxo- 4, 59 rhydro-isothiazol o
[5,4-d] pyrimdin-6-yl)-propyl]-
N- ( 3- hydr oxy- propyl ) - 4- net hyl - benzam de; 5
N— Nf:[l J(\ﬁanzyirbmy:th)1l—#+oﬁ:d—4(55dxhpdmyisotﬁa:nm[ﬁ Y] gyrowidind6o 51 )gropyl] —4-

%vﬁv- BB popy loensamidsi - penzan de:

ﬁmeaz r@ﬁﬁe{ -Bkolo-4,5-dihydro-isothiazolo[ 5,4-d|pyrimidin-6-yl)-propyi]-
g benzyl - 3- rreth)}hlill 4- 0X0- 4y5 di hydr o- |sot]ﬁ| azol o[g)p 2
- N-(3-hydr0xy-propyl) 4-methyl-benzamide;

d] R’y &ﬁgfbﬁ) %ﬁ[? I{é‘%%ﬂ%ﬁsﬂﬁ&ﬂ%'i o#b- T PRBAHIHIES 4-
1 {iEyl(imadm-lﬁqd}apmwz]-y’rH)letﬁylnfmmdudd, 0x0- 4, 5-di hydro 10

| Sﬁiﬂ?i%ém %{?%3@) gl] [gy(ég)%%ﬂ geme%yl] 4- oxcmitShcy hycfr)o 15%%11&2010 91 4-

1- Bﬁa?nmycﬁmxw)— @rn@aﬂhsh)prc{p%d}mehi&myi b@mﬁfme ami no] - propyl }
-3-neth 5H i sothi azol of P mi dj n- 4- one: N-(3
A%(ﬁgﬁrgm@ﬁy‘pgyl}ql\l {1-1p-(- ﬂuoro—benzy) 3 methyl 4-0x0-4,5- dlhydro-

5-
[ S%Q%l{zégw 73 QW ‘?}‘F‘ |36_ Eh&{éthél ‘?5152*’1% Btﬁyipr opy
45&@4&&[{2-@3{1@3{ -pidpyl)-(4-methyl-benzyl)- am1no]—propyl}-3 methyl -5H-

?’AmPlnES’g)‘?ﬁj%lﬂzgds fl uoro N-{1-[5-(4-fluoro-benzyl) -
i SNX(amhﬁ.bqarép}dj-Ny{u m(dLﬂuoeo W:r]zy@ m&ﬁfﬂ |4 bk@mﬁLdlhydro-

-4-nmet hyl - benzam de; t?1

- (B9%&A 4élmw91n-64y%%dn@thy15;rapﬂwr%@ xlda@a%a@mée 5, 4-
g]n%(?r: APnfﬁb'bré;é j ) f%ofB@Nl‘{M' @R& Cﬂ%ﬁ’)k] bz l) YA QnA=48EY Is-Bhydro-
1 (sa@eh@# d@mmwﬁ mleﬁoethyISPrdpyi}/éfmethzddxazamud@ 5, 4

o Ny MR e -Gt 3aP ey o s salof 4
N- {Byrinidine-yy-2@ydilyl Mrdpyll-1-Budrenizinkthdl-betbhide; 4- oxo- 4,
] Sy A BT S NSO eyt isorazolofs 4
1- (]?y@%dzmlﬁ P %&hsm-ph)pyl] - methygb?ﬁrilzglp f)del soxazol o[ 5, 4-
d] Hy(ﬂmmmpfprﬁpssl) N [@f(é’é’?ﬂ%)d4=m¢thyir4}0mﬁéaiﬁ)@leo _isoxazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide;
N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-oxo0-4,5-dihydro-isoxazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-4-fluoro-benzamide;
N-(3-Amino-propyl)-N-[ 1-(5-benzyl-3-methyl-4-ox0-4,5-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-isoxazolof 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-isoxazolo[ 5,4-
d]pyrimidin-6-yl)-propyl]-4-methoxy-benzamide. |
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N- ( 3- Ami no- propyl ) -N-[ 1- (5- benzyl - 3- net hyl - 4- oxo-4, 5-d

i hydr o-i soxazol o[ 5, 4-

d] pyri m di n-6-yl)-propyl]-2,3-dichl oro-benzam de;

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

| - (5-benzyl - 3- met hyl - 4- oxo- 4, 5- di hydr o-i soxazol o[ 5, 4-

d]pyrinidin-6-y|)-propy|]-33p dor o- 4- net hyl - benzam de;

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

1- (5- benzyl - 3- net hyl - 4- oxo- 4, 5- di hydro-i soxazol o[ 5, 4
22. 30Adjoppoiind eti aphBepdceuiprably b deptablesth theyedf encomdiingl & any3ide of claims

. ound_or .a pharnaceutically acceptable salt

1to§ﬁé?€%%%§c€§ gﬁﬁﬁmio any one of clainms 1 to 21, for

use as a nedi canent. 23. The use of a conpound or a

ph Lnacgﬁtically acc%%Fable sal.t thereof as defined in
23 an€ © BsegH @ cgmpeing org phaggacoytically, agoqtahls sal theraef as defingd in any
one FEGMIRRTRAY 1 i ihed BSFLRAL BER Fne@fcatﬁétﬁ@&%hﬁﬁ‘bﬁm@ﬁt or prophylaxis of
. disorders associated wth cancer. 24. The use of 'a
disoxglerssetnsiitasrwith gsinegrmaceut i cal |y acceptabl e salt thereof

as defined in any of «clainms 1 to 21 in producing a

cell cycle inhibitory (anti-cell-proliferation) effect
24. | nThe wgrofa tOmbbwadded phaimiabuticallg Becaptable Balt thardd€ &fdedined in any of

.such treatnent with conprising, adm nistering to said
clingf e 13 @f@ﬂ@g piesiLe¥l HbIoR GrisRbBmEraton) effect in a warm-
bloo_ﬂ&?{ﬁﬁﬁ&l?éﬂcg GtdaY, iﬁ%@%g&ﬁgﬁl?tr%&ttvﬁﬁf &Qﬁpr@gl ﬁﬁﬁﬁi&@ﬁng to said

_in the said clains. pharmaceutical corposition
animabgfpeifestivarmouns phoceropaund oo f pharthapeutigally asaeptafle sdligthersof as

. t.O: . or a pharnaceutically acceptable salt
ddh%ﬁé%é%f%dﬁggggher with at | east one pharmaceutically

acceptable carrier, diluent or excipient.
25. A pharmaceutical composition comprising a compound as defined in any one of claims 1
to 21, or a pharmaceutically acceptable salt thereof, together with at least one pharmaceutically

acceptable carrier, diluent or excipient.



