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WD 2004/ 113335 PCT/ US2004/ 019158

PYRI DI N 1, 2- A] PYRI M DI N- 4- ONE COVPOUNDS AS ANTI CANCER
WOGHNTS335] ELD OF THE | NVENTI ON The present i nRENUSIN4/019158

relates to new pyridino[1l,2-a]pyrimdinyl conpounds,

their 5 pharmaceutically acceptable salts, and

prodrugs thereof; conpositions of the new conpounds,

EYRITANG}! 208 FYRMDINH@OM COMPOUNDS ASeaSTICKINCER AGENTS

addi tional t erapeutic agent, wth a pharnaceutically

acceptable carrier; and uses of the new conpounds,

ei t her al one ﬁJ‘V’? | east one

addi ti onal ther apeﬁ@gﬁggﬁiﬂﬁ ﬁglgfr\lophyl axi s or

t r eaThepies@it ipreation siats weneth pradins]1,214]p RAGCIIGROUDRP OIS, their
THE | NVENTI ON Ki nesi ns are no r%spr tei ns that, use
phareveaitiselly e SP8St @%,m@&p re0fy  Goppositions, pf the new
%ﬁﬁ&{rﬁg eedi’i@ﬁé(}éﬁl% G Joﬁ{b?&ﬂoﬁ'vﬂﬂ?étrléasﬁﬁﬁe &nﬁt'i&fal letAR6tic agent,
not or omal n havi ng about am no aci d
wmhsa phaemacetltieallyrags¢paabls camiet; Lanésusca‘ ofsthe eewl cokipoundsy either alone

npt or mai ns., av been r rrentl.
o e CHUGRGEN RitHGL 5751 P aTOBT B AReHTR Y8R &Y o BRI or
trEéjcﬁféhM&ﬁghfera'ﬁ'vé‘@ﬁb&%s are i nvoI ved in a variety of

'ogi cal processes includin trans ort of

organel | es and MKGR@UP&E@MHIE N)f t he

endopl.asmatic reticulu ra K Ps c t .

The RRERER . p SOty et T Boe, Sripeilel ARRER B bind o
nSoRIFARS B %Hnéﬁfé Inéchardéid t@ﬂj@eamﬁe@mslaw oaameeﬁmi by a motor
role durin he mtotic stages of the cell cycle,

dmmeglehamm gt 3Darkgpsacid esisuepalhe eyl strurbiaes of sqvsral kinesin
evel neer t herapeutics. KSP (al so
%%ﬁ’ E%g?ﬂ%_@}{g?ﬁﬁl hesin, KNSL1,) is one of several
ki negufrehtl @bout@ne hufdret e;ineslntrhhtedqfreteim CKRIP) falve Iseeh lidentified.

mtotic spindl e and known to be required for
Keimgesipst o rinvpindin puvreehonl 6ell th#éogpﬂoprspe%%?& Bicluding transport of

oggh aﬁ% I%El}g a{%mél?rgga%}tdtggﬁngﬁﬁlc@to't‘;ﬁ%e&{dg@%nﬁ@%b{ﬂuﬁxs' S’%gral KRPs

agai nst term nus of
iweactSWitinthd micotubsles o€ e mébtis spmd]m drositls thﬂ ¢Hromosomes dlrectly,

T TG N e T
Iﬁmeﬁ‘e o1& efe‘gpﬁir %@e@efoﬁn@ﬁt SIRARE R Wi Fpefficd<SP

KI nesi n,” cause [ure I n cent rosone separ ation in
As perI@H (alse kmnodmlaarfgS( HISKSP kme@m,, Ka¥RL 1)), iR ong/of s¢veral kinesin-like

ST Ot G S R R e
f:99%bn add/BAfuBiRdn &f thé 8lpofar ‘ﬁh’éd’ﬂlc%pinﬁféf ATRA (all

trans-retinoic - acid), which reduces HsKSP ki nesin

expr 88985, te ¢splationrofl KSB| kinesin aeipecan anfibofly 1diresiod against the
,neS|n u ant i ense oI s I e

(L; cﬁig&g)r ov&sh Pt 3P t"fugeﬁqylul% %ﬁﬁﬁ % aﬁl‘étr%gigt Q’ltﬁ monoastral

n&i@foﬁ?ﬁm@égarr@ﬁl (BlangydétGal ideg 833&15%1@?1995’)88M11tdﬁ0@htm émC and
involved in -
cut7 genes, which are cons1dered to be homologues of KSP kinesin, cause failure in

centrosome separation in Aspergillus nidulans (Enos, A.P., and N.R. Morris,
Cell 60:1019-1027, 1990) and Schizosaccharomyces pombe (Hagan, I., and M. Yanggida,
Nature 347:563-566, 1990). Treatment of cells with either ATRA (all trans—re%inoic
acid), which reduces HsKSP kinesin expression on protein level, or depletion of HsKSP
kinesin using antisense oligonucleotides revealed a significant growth inhibition in

DAN-G pancreatic carcinoma cells indicating that HsKSP kinesin might be involved in
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WD 2004/ 113335 PCT/ US2004/ 019158 the
antiproliferative action of all trans-retinoic acid
WO kuaes3s A, et al., J Biol. Chem 274, 1892BcT/8S804/019158
1999). Interestingly, the Xenopus |aevis
Aurora-rel ated protein kinase pEg2 was shown to
associ ate and phosphoryl ate X1KSP kinesin (Get, R,

thean@prolifetatRleQlction Sh@Mrand4€tiddi0@bid (B@kS:, ALORQ)., J. Biol. Chem. 274,
Potential substrates of Aurora-rel ated ki nases are of,

1®2éa1r8t96b,uil%ﬂ9)+ ningsrestinglye thee Zgaepusqlegyjs dueraoishgs protgip kinase
pEETR Soyfibloddefodtait Bfia BndrASTAe RSP RRLEXRIESRELAR, . Biol

Chéh. OBI74QBSUDG£150@3U 1999).s . Poldistiaf lsubsﬁ:rateeldf mmmlﬁtai Rimabds are of
mol ecul e i nhibitor for_ HsKSP kinesin nastrol " .
pasHeulagircst éoraaamcg drygedavelogmen- nﬁﬂwﬁaﬁaﬁoé\m%?@ga 2 kinases are
oxy@ré)ga é’k%ecﬂ)fl % S Rf\]%t R End HR g&!&“ﬁ% hﬁl?ﬁﬁ@d‘ i 8ol8R cancer
I onal emnt erapeuti cs such as taxahes and
patieasa al kal oi ds (Mayer, T.U., et al., Science

286: 971-974, 1999 strol i.d . .
i nhi bhe §rst eell B‘H@W) bl ﬁ@aﬁﬁ%ﬁc‘%%%@?gqfﬁ%&m@ysm monastrol”,
%g%e LRk EdlisS wiBMRRUDSbIAR SpREleY SwitRut Aafi@aidg f Microtubule

e deveﬁ’oprrent of anti cancer drugs The inhibition
pwlgmedmtmnras meconwintipnal chemetberapeitics such as taxangeend vipea alkaloids

l@denOﬁ'J@e tralﬂph s%hatwhég% ?spgapl g%ﬁg{rgﬁgvra%'@%%ﬁle% o am

ihRRR in ethypeq;aséH screens 68d It wddl bgeslddGh& thisWehpound may serve
2000). Recently, other KSP kinesin inhibitors have

ape tsadfos thei dsw opmmf/ asiaear dngs. Tio ohibitigewes determined not to

descr i henoth| nd. t.Li;phe
b8 GRBBSHALS Rt £ e GERG Mg aBfe bl PP BY . TP Seversibe
mmes e‘«“QIOZBzBZz&%Qude@QBBMs 2003,y KapoHTSML ! et &b, J. Cell

dropyrim di ne compounds for treating proli ferative
Bmlsé%)sﬂp 988,2800)pat ent No. 6,472,521 descri bes

I
0 BUESORAER Pl SABIELSRN e BEIBL. G 69057204
V%HW(Y%SO afvderie PinOBoAGR d:&ﬁpmmﬂe afditriphexlyimethane compounds,
conpounds that are usefuyl in at| ng cel

rgspetivelss atfPy e tisatigis é%o%@ga&é(? at 5"3\%5?% h Ks‘f% @Wﬁ@gsl describes
gﬁlto' gllb%t}z/tu ted Qi ﬁgﬂ%& olaﬁ@s 'fﬂr Lhe88s rﬁ%ﬁfe?ﬁﬁr%s diseases.

am no qui nazo | none deri vatTfves.
Ugsli Rugemd Nan 6;4€2§dﬂmbsmﬂbss digpwcleetidesi adeDgOI_mcg@mﬂS damjatlves for

Iﬁ%%(ll/ 0768@% -am nonet hyl substituents that are
1HRg human eémeaﬁonor sul f onami de substituents. The

qui nggg 'OT@'Q§7830‘W’@'OTQ@7G@S%<1 bed 1 18/039860 3463888 Qquinazolinone
have the am no group of the 2-am nonethyl substituent

compour;ds thatede isefid in3Gatnscedlargrpléferagive diseases associated with KSP

ni t.rogen- ¢ nt ai n het er oc 3/ 050
kipesiny i BEViPh enogggi ni°GHPSh co%ﬂ\éﬁ’ﬁg %Ihatqﬁ See [LEpFnes are
2f @Lamihb@athiyNguib@lolib@ difvativéer The RimkslaRse cofpounds described
treating disorders associated with KSP kinesin

im WOV 1982 end VO HARATHS ihage Kspmijnopedhyy substituents that are either

amine, amide, or sulfonamide substituents. The quinazolinone compounds described in

WO 03/039460 have the amino group of the 2-aminomethyl substituent incorporated into
a 5-12 membered nitrogen-containing heterocycle.

WO 03/050064 describes thienopyrimidinone compounds that are useful for
treating cellular proliferative disease, for treating disorders associated with KSP kinesin

activity, and for inhibiting KSP kinesin.
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-2 WD 2004/ 113335 PCT/ US2004/ 019158 WO 03/103575
descri bes heterocyclic-fused pyrimdi none derivatives

W@ b@t/183385 | nhi bitors of the mitotic kinesin KSRCHOS2004/019158
that are useful in the treatnment of cellular
proliferative di seases. These derivatives are
N- heterocyclic-fused pyrimdinone derivatives.

Repr @&® mi3aAt03%25 @esdribaé hersodybid-fidee ;@'ﬁ&ﬁdmbﬁéi defiedtivde that are
5 pyrldo[a (3-y] pyrimdin-8-ones, pyrimdo

inhibjteysr phrihe mitgtio rk@sesm K§Pi anddtph ays- eyl i zltrﬁasn@ttéﬁ cellular
t.e S H
prgglgeé%% 2 'cﬁj Seeép(r)ggg%ste IH% Ie%]; ar-g ’%\I h%%&l%s@d oﬂﬁ-lmldlnone

dd?WatldésﬂO[ 1, 2Rapeydntdrivei nydenvaﬁvesoun@kst t i r described  include
phar maceutl cal acceptable salts, and ,pr,gdr gﬁ o
pxm@sfv]@fr@mﬁrrb Be&d. 10 The pyrimido[a,f-y|pyrimidin--ones,
r o olyyz]e S, phar maceutical ly
p%lt}:ﬂjédéip @Iyip}%g 1236 %%%H%der ugs ;BrﬁeQKSP i nhibitors and
are useful in theSIﬂm&ARFYgOEéIIHEJHﬁVENﬂ“Iﬂ)Nf erati on
di seases. -3 WO 2004/113335 PCT/ US2004/ Olyrgg dinvl
embol it ,25PERE BYr i METSEIE-1BYSHORM Ry P ﬂ%&rﬂig-‘/ﬂml mny
A%Ié‘ff(ﬁmﬁ@ ethél? Eﬂ&l’n?ace&tic)aﬂy BEceptdB: Mifs; and Pr%%rué?‘?thé\‘e& &e provided.

RS NINI or a stereoi somer, tautomer
Tb‘h ap}ﬂﬂhnmﬂﬂfﬂpmldwé pvtmnm(mnéal phareglt:@mca]d)y mccmablg sdlts, and

er %%% g %élp b geéﬁfm?t% &gﬁﬁg ?}?rre}gr gfera‘uon diseases.

unsubstltuted aIkyI (3) substituted or unsubstituted
al kenyl, 10 (4) substituted or unsubstituted al kynyl,
(5) substituted or unsubstituted aryl, (6) substituted
or unsubstituted heteroaryl, (7) substituted or
unsubstituted heterocyclyl,



5

10 .

15

20

25

(8) substituted or unsubstituted al kyl sul fonyl, and
15 (9) substituted or unsubstituted arylsul fonyl; R2

wW@nw4RB335 e | ndependent|y selected fromthe greCpUS2004/019158

consisting of (1) hydrogen, (2) substituted or
unsubstituted al kyl, (3) substituted or unsubstituted

al kenyl, 20 (4) substituted or unsubstituted al kynyl,

(5) EUbS éhbddesle®! thHenswiasio]1,ot {nyl c6hp&was thiateltiedformula
or unsubstituted heteroaryl, ) substituted or

(I¥nsubstituted heterocyclyl, (8) substituted or

unsubstituted al kyl sul fopyl,
unsubstituted aryl sul fon{?,
2004/ 113335 PCT/ USZQ04/ 019158
(13) CONR11R12, (14) 0,
or R2 and R3 taken together{wt
which they are attac
car bocyclic or het@%ocyclic rwhg; sel ected from
the group consisting of R%1) hydr ogen, 10 (2)
substituted or unsubstituted al ,~\§§) substi tut ed
or unsubstituted al kenyl, (4) substituted or
unsubstituted al kynyl, (%) substituted or
unsubstituted aryl, (6) substituted or unsubstituted

net cPEEhopu b BRE. Pl PO e or proaue

5 (9) substituted or

10) cyano, -4 WO

(11 ;COR10 (12) CO2R10,
d 5 (15) SO2NR11R12;
the carbon atomto

t 37- menber ed

tHeadoff whé&reinOr unsat urated branched or unbranched

carbon chain conprising one or nore nethyl ene groups,
wher 8i is wipstegrfromihecronn eapsistivg §f oups are optional |y

i ndependent,| aced by 0, N, or S; and wherein L
is optiongbl¥W%§%%Tituted with one or two oxo groups
and one o(2)mabstittiled@r Onkutatitireichlkyl,

(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) substituted or unsubstituted alkylsulfonyl, and
(9) substituted or unsubstituted arylsulfonyl;
R, and R, are independently selected from the group consisting of
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) substituted or unsubstituted alkylsulfonyl,
(9) substituted or unsubstituted arylsulfonyl,
(10) cyano,
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20 or unbranched al kyl optionally substituted by one
or nore hal ogen atons; R5 is selected fromthe group
weongits3shg of (1) hydrogen, (2) substituted BPCT/US2004/019158
unsubstituted al kyl, (3) substituted or unsubstituted
al kenyl, 25 (4) substituted or unsubstituted al kynyl,
(5) substituted or unsubstituted aryl, (6) substituted
or unsubs(lil) E@W, heteroaryl, (7) substituted or
unsubstlE@%E%%H?gerocyclyl (8) COR10, 30 (9) CQO2R10,
(10) CON 21¢ll) S(0).R10, and (12) SO02NR11R12;
-5 WO 2004543 (SGRR RCT/ US2004/ 019158 R6, R7, R8, and
RO are |nde endenfl sel ected fromthe group
conS|st|n@4gﬁK@lﬂ%by@ﬂogen (2) halogen, (3) nitro,

5 (4) cya droxy, (6) substituted or

unsubsti t{}sgdgdaﬁ%kyu’ ((r7) substituted or unsubstituted

et hgl, @ﬂ@R @x%n togeBler WSt tchilbes afim tW&HIeE tthéydre dttached form a
an1no 89) substituted or unsubstituted al kyl,

3-(t1)07)-m8mlbeﬂedtcalfﬂaedyodic ovhstahweyclictirgy al kenyl, (11)
SUbS%{ﬁ %sustefae teﬁrﬁoﬂpﬁfé%?édp:éé %gkugéﬁiy nyl, (12)

subs ute unsu (13) substituted or
unsubsti t h cp&%ﬁroaryl 15 (14) substituted or
unsubstltgtggl yl sul fonyl, and (15) substituted or
unsubst i t () eshbstityted ok fmmﬂvst;ltuﬁll@lkyﬂ}ll and R12 are
| ndependepy |y SAhES F Sl OMIASghgLP consi sting of

(4) substituted or unsubstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl,

(7) substituted or unsubstituted heterocyclyl, and

(8) L-R,;, wherein L is a C1-C10 saturated or unsaturated branched or

unbranched carbon chain comprising one or more methylene groups, wherein one or
more methylene groups are optionally independently replaced by O, N, or S; and wherein
L is optionally substituted with one or two oxo groups and one or more C1-C10 branched
or unbranched alkyl optionally substituted by one or more halogen atoms;
R, is selected from the group consisting of

(1) hydrogen,

(2) substituted or unsubstituted alkyl,

(3) substituted or unsubstituted alkenyl,

(4) substituted or unsubstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl,

(7) substituted or unsubstituted heterocyclyl,

(8) COR,,

9) COR,,

(10) CONR, R,

(11) S(O), R,y and

(12) SO,NR R, ;
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(2) substituted or unsubstituted alkyl, 20 (3)
substituted or unsubstituted al kenyl, (4) substituted

w@eoowns3bst i tuted al kynyl, (5) substituted orPCT/US2004/019158

unsubstituted aryl, (6) substituted or unsubstituted
heteroaryl, and (7) substituted or unsubstituted
heterocyclyl; or 25 R11 and R12 taken together with

t he Ry, R70BgrendRemare mdepéndantihesjectadefrom theagrhepl cérsisting of
3- to 7-nenbered heterocyclic ring; R13 is selected
from t he @) dygrogemsi sting of (1) substituted or
unsubsti t %%qlo%g}lno, (2) substituted or unsubstituted
aryl, 30 Stituted or unsubstituted heteroaryl,
and -6 V@) Zigel/ 113335 PCT/ US2004/ 019158 (4)
substituted or unsubstituted heterocyclyl; and m= 0,
1, or 2. ) Xa¥tner aspect, the present invention
provi des tk{}ﬁﬂﬁ( for treating proliferative diseases
in a human’o anP’haI subj ect in need of such treatnent
conpri si n@) adbstitited er umsybstButed akaxy, subj ect an anount

of a conmpqund. of formula (I ffective.to reduce or
prevent @Smubﬁ‘fﬁweﬁg PBP‘?WBét&%ﬁeg H’q%?'y_tl?nr?gl%ﬁbj ect. In
anot her agpegbstithi§ oPhRSeSitulcA ¥R, 0N provi des net hods
for treatinhg proliferative diseases in a human or

ani mal su@®) eubstituted erunsubstiuied alkiyat ment , conpri si ng

adm ni st ey,i .. sai d subject an.amunt of a compound
of fornul 0?%@%’?‘%‘1?#%@%@%@@&@0 or prevent
cel l'ul ar gnylsibgiabd eNuisibitheedidyg@l i n conbi nati on

with at |east one additional agent for the treatnent
of cancer(12) substiteed eswmsubgitutedarybr esent i nventi on

provi des rapeutiec co L nprising at

| east one{lggr‘?ﬁgﬁﬁlge@f)r?rgsgﬁﬁ%}@e?ﬁ teré)p ionally in
combi nat i @a) wWubdlit@e¢ oPiinsubBiteted dikiylsulfoimf], @agent s f or
the treatnment of cancer, as are commpnly enpl oyed in

cancer 1650 rrubsiityted orensubstived avlsiiopns i nvention are
usef Rho, iR, tdh@ K, 8 iBEen@éntaaeled fron1he pebutconsisiig of
exanple, Ilung and bronchus; prostate; breast;

pancr eas; (Igiydrogend rectum thyroid; stomach; liver
and intrahegq%ig bile duct; kidney and renal pelvis;
urinary bfZdubstituisd oF ppibstitygied 3yt eri ne cervi x;

ovary; nulyi &g lo? TRsubSdaRi a0yl acut e nyel ogenous
20 | eukem@x; Igﬁ}omﬁg rryéﬁ ogenoug&ﬁ%ukem a; |ynphocytic
| eukeni a; (4)ysibstitdtet @ukesvbstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl, and

(7) substituted or unsubstituted heterocyclyl; or

R;; and Ry, taken together with the nitrogen atom to which they are

attached form a 3- to 7-membered heterocyclic ring;
R, is selected from the group consisting of
(1) substituted or unsubstituted amino,
(2) substituted or unsubstituted aryl,
(3) substituted or unsubstituted heteroaryl, and
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brain; oral cavity and pharynx; |arynx; smal

i ntestine; non-hodgkin | ynphoma; nelanoma; and
waedokows3Tol on adenona. The invention further PeDUSEE019158

conpositions, kits, nmethods of use, and nethods of

manuf acture as described in the detail ed description

of the invention. 25 DETAI LED DESCRI PTI ON OF THE

PREFERRED45\B6k} tIMeli br LitsubBigtusdnR oy tiyl;adpr esent

i nvention, new pyridino[l,2-a]pyrimdinyl conmpounds,

t hei mphAak.whéeutical |y acceptabl e salts, and prodrugs

t hereo e i di L 1 el : .

comp LIS siiebt G esent e Rl b men B K lbhd Wolifrative

dBEREs oS dtIRirmalubjetichhieadof suck trastedfent compridig administering
treating cellular proliferati%? di sease -7 WO
topsd subje i seaytsd aowrerrys of tqpula (1) effective to reduce or prevent

' 2= rJaLdi nyl conmpounds have the formula
C‘?}{’Elér%ﬁ‘gm%]aﬂﬁn %ﬁg S&‘HF&Y RR R NR3 RS R5 R& (1) or a
st er Boarsthee aspery tieopresent pivanticacprovidesmkethods foe pteatimgproliferative
salt, ester, or prodru t.her eof , erein 5 R is ..
disgaser t 8 2 AR H @ng St s ﬁ’ﬁg@f"fe CH§1 HYfiggn comprising
alBini§ folsiadbRbt #NaHESH of Htcﬁﬁilp@ﬁrlﬂ’é)ﬁ foz{l@])a (D) effective to reduce

substituted or unsubstituted al kenyl, (4) substituted
onpreverg o ulat probiferatidnyinythe sutfect &) coabisatianwvishl ableast one additional
unsubstituted aryl 6) substituted or unsubstituted
aﬁ%§217 ?%ﬁwnetff%ﬂﬁétituted or unsubstituted
het e Cothéry laspecf) theParebdndt RffetionU gbﬁd&b@ési thergskutic compositions,
al kyl sul fonyl", and !(m%j substituted or unsubstituted,
camptising blepst; ongsompornd oRforaula (ThepirnellEir Icombiiagen sdth one or

o 5B SRR Rl i, L 9 oy n e

tifrapynsubsti tuted al kenyl,

The compounds of the invention are useful in the treatment of cancers, including,
for example, lung and bronchus; prostate; breast; pancreas; colon and rectum; thyroid;
stomach; liver and intrahepatic bile duct; kidney and renal pelvis; urinary bladder; uterine
corpus; uterine cervix; ovary; multiple myeloma; esophagus; acute myelogenous
leukemia; chronic myelogenous leukemia; lymphocytic leukemia; myeloid leukemia;
brain; oral cavity and pharynx; larynx; small intestine; non-hodgkin lymphoma;
melanoma; and villous colon adenoma.

The invention further provides compositions, kits, methods of use, and methods of
manufacture as described in the detailed description of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In one aspect of the present invention, new pyridino[l,2-a]pyrimidinyl
compounds, their pharmaceutically acceptable salts, and prodrugs thereof are provided.
The pyridino[1,2-a]pyrimidinyl compounds, pharmaceutically acceptable salts, and

prodrugs are KSP inhibitors and are useful in the treating cellular proliferation diseases.
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(4) substituted or unsubstituted al kynyl, 20 (5)
substituted or unsubstituted aryl, (6) substituted or

waredbsi3Bs ut ed heteroaryl, (7) substituted orPCT/US2004/019158
unsubstituted heterocyclyl, (8) substituted or
unsubstituted al kyl sul fonyl, (9) substituted or

unsubstituted arylsulfonyl, 25 (10) cyano, -8 WO
20041 Hel:3 3 @lw 19d@Bour(dd hiveGBRIGn{ul)):C2Ri 0,
(13) Rl | R12, 14) S(O 0, and 5 (15) SO2NR1l R12;
or R2 and R3 taken togegher @i th the carbon atomto
whi ch they are attached 3- to 7-nenbered
carbocyclic or heRgroc ;
the group consisting
substituted or unsub
or unsubstituted glke . S it uted or
unsubsti t ut ed alkyﬁyl, (5) substi|t uRed or
unsubstituted aryl, (6)Rgubstitut or unsubstituted
heteroaryl, 15 (7) substitutedRgr unBaubstituted
heterocyclyl, and (8) L-R13, wherein L is a C1-dO
saturated or unsaturated brﬂnched or unbranched
carbon chain conpri sing oné or nore nethyl ene groups,
wherein one or nore nethylene groups are optionally

N) hydrogen, 10 (2)
, R(3) substituted

i ndepe h Genédisonice Plaatatkrp phaéimabéutiesllySacapthblehesliester, lor prodrug

is optionally substituted with one or two oxo groups
therrefomeereid nore C 1-C 10 branched 20 or unbranched

alkth%%%kggﬁki egg?g&%#aﬁgggﬁgopne or nore hal ogen

at ons, 'S se om group consi sting of
(1) hydro@®rhydtédensubstituted or unsubstituted al kyl,
(3) substituted. or unsubstitute | kenyl, 25 (4)
subst it ut & BostifEtediosuns %‘H@S‘I"’ﬂ@'ﬁ

(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) substituted or unsubstituted alkylsulfonyl, and
(9) substituted or unsubstituted arylsulfonyl;
R, and R, are independently selected from the group consisting of
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) substituted or unsubstituted alkylsulfonyl,
(9) substituted or unsubstituted arylsulfonyl,
(10) cyano,
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(5) subst
or unsubs
WO a4 s1383
Ri o, (10)

SO02NR11R12;

R7, RS,

nitro, 5

ituted or unsubstituted aryl, (6) substituted

tituted heteroaryl, (7) substituted or

uted heterocyclyl, (8) CORL0, 30 (9pCTZ0s%04/019158
CONR11R12, (11) S(O nR101 and (12)

-9 WD 2004/ 113335 PCT/ US2004/ 019158 RS,

and RO are independently selected fromthe
group condilytGORy of (1) hydrogen,

unsubstité?i

(2) hal ogen, (3)
(5) hydroxy, (6) substituted or
(7) substituted or unsubstituted

no,
®XYy,

met hyl ene(qumNRgﬁ) substituted or unsubstituted
b

am no,

substi t ut
substi t ut

unsuRs kihd

unsubsti t

3up Fuisinbéred eatbacyclis ok hetenocycliRiihg; R11

i ndege

(1) RIS
20 (3) su
substi t ut
or unsubs

unsubsti t
unsubsti t

10° (9)
(10) subsfl#) (Y Ryg, ardsubst it uted al kenyl

sub8t ¥ uted or unsubstituted al kyl,

(11)
stituted al kynyl, (12)
@g) %{Oﬁﬂé&ﬁsﬁrt uted aryl, (13) substituted or
R% eskeh @6 AR Mt thd 2arbdA htossvhick tteel &€ attached form a
uted al kyl sul fonyl, and (15) substituted or

and R12 are
t f 3 roup consisting of
fg&éﬂﬁ%{ ﬁ?’% &gég‘g‘kﬁ {Og%ty%?fgunsubst ituted al kyl,
ty; g or unsubstituted al kenyl, (4)
QZ dr &%shbstituted al kynyl, (5) substituted
() tsubstitutad pi pngubititsted siliyl.ut ed or
ed. het er.oaryl n 7 ubstituted or
OREHER Gt prp i aliehyl
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,

(7) substituted or unsubstituted heterocyclyl, and

(8) L-R,, wherein L is a C1-C10 saturated or unsaturated branched or

unbranched carbon chain comprising one or more methylene groups, wherein one or

more methylene groups are optionally independently replaced by O, N, or S; and wherein

L is optionally

or unbranched

substituted with one or two oxo groups and one or more C1-C10 branched

alkyl optionally substituted by one or more halogen atoms;

R, is selected from the group consisting of

(1) hydrogen,

(2) substituted or unsubstituted alkyl,

(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) COR,,,

%) COR,,

(10) CONR,R,,,

(11) S(O) R, and

10°
(12) SONR R

1820
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25 R11 and R12 taken together with the nitrogen atom
to which they are attached forma 3- to 7-nenbered

whedenosytlic ring; RL3 is selected fromthe groUps2004/019158

consisting of (1) substituted or unsubstituted am no,
(2) substituted or unsubstituted aryl, 30 (3)
substituted or unsubstituted heteroaryl, and -10 WO
2004R}, 18385, AATR 52 dftepaiditBsel¢etod Sainghé groupadonsisting of
unsubstituted heterocyclyl; and meO, 1,0r2. Suitable
substi t ut €d }a’lqugengr oups i ncl ude ar yl al kyl ,

het er oar y}sal.K het erocycl yal kyl, am noal kyl ,

al kyl ami ngal ‘?g,endi al kyam noal kyl , and

sul fonam ggaliky] S groups. In one enbodinent, Rl is
arylal kyl. In one enbodinent, the arylal kyl is benzyl.
In one enffddEBNt, R2 is hydrogen and R3 is sel ected
from subsi 15’ %( unsubstituted al kyl, substituted
or unsubs ted~al kenyl, substituted or unsubstituted
aryl, an(B)ssmbsﬁmtedtoednmbsﬂnuumdbﬂtdwm ed heteroaryl. In

one embodi nent is alkyl, such Q0 ethyl, propyl,
i sopropyl 7)o?ub§%Feéy5’Fb‘B§}}bStl‘T‘lFFddﬁ gﬁ‘?ﬁ%}b‘?’ﬁ’ent R3 is

al kenyl, ﬁg glﬁtuteao‘?thﬁ gutedlaﬁllﬁge enbodi ment, R3 is

aryl, suc enyl lenyl, or pyridyl. In one
embodi men(9) MSmmteﬂoRhﬁsubbmutndalle{}bodl ment, Lis a

Cl-d O sa at ed. or , unsat ur.at ed nched or

unbr anche@%éaﬁugf}ﬁu@ﬂgfﬂnsul ﬁtltB{‘?ga gldl ment, R13 is
am no,  cyphoghkitlted 3 whsubdidiedetigmorycl yl . I'n one
enbodi nent, "R13 i s substituted or unsubstituted 15

ami noal ky(12)swbstitated arnopstpied aryln one embodi nent, RS

umsuost 1 ABRYERR R aime i fR Rt ine s | cut el

het er oar yk14) |dhb%ﬁteﬁ'8?@ﬁédmﬂﬂhtedall@flslﬁfonﬁlubﬁd ituted
phenyl or substltuted pyridyl. In one enbodi nent, the

substi t ut ébﬁ)m@stymed@ransubawgﬂd-arﬁdﬁulﬁwb subst i t ut ed
phen)ﬁép] ﬁf afl R ear@iﬂ?i@ﬁéd@l@ﬂﬂ sef@tedFfom Hish irﬁﬁﬁ cHRBisAbE of

i ndep 'y sélected from hydr ogen, and
hal o. Ihﬁydra%m;ct s, the present i nventl on provides
met hods for manuf act ur e of compounds of formula (I).

Met hods o(@rrﬁﬂhsﬁ‘@tqdéﬁr% Iite onpounds of the

i nvention re; 1 and 2. It is
further cc@te t}?gecfgqﬁmﬁ%tl In agié?q?’ll’on 25 to the
conmpounds (4 sﬁhstmmﬂcbor(dn);ubstmﬁmaﬂeydiy:h,t es and their

corresponding net hods of nt are incl uded
wi thin t hé)ksEgpatgd QTHJ@S?W\E/N Repr esentative

conpounds (& substituted or unsubstituted heteroaryl, and
(7) substituted or unsubstituted heterocyclyl; or

R;; and Rj, taken together with the nitrogen atom to which they are

attached form a 3- to 7-membered heterocyclic ring;
R, is selected from the group consisting of

(1) substituted or unsubstituted amino,
(2) substituted or unsubstituted aryl,
(3) substituted or unsubstituted heteroaryl, and

-10-
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the invention are illustrated in Table 1 in Exanple 3.
Conpounds of fornula (1) nay be prepared as

WO Rdowa13333 ed schematically in Schenme 1 shown PEr/082004/019158
-11 WD 2004/ 113335 PCT/ US2004/ 019158 Scheme 1 Rg RO 0O
RO 0O PPANXS RBNREBNRENX RI NHi- O RNC
CI—BCNR?NI 72R OC RE X=dA, Br, | RB& 33

KOAC &'@Nbéﬁtut@ oAb 4litined hl:‘ﬁﬁ@clﬁ} a¥d s Pd(PPh3)a
R8 N X Me NNOHRI-9-BBN R7T\ N OH7 RB NRL R\ N

|om|—0Fkor?7R6R60 s (COCl)2, DMSO Et3N RO O R9 O

9 i, 5, A PO, "ol

hé‘b&r%yclﬁﬁ(}@ Bﬁm@alR?l mﬂBﬂthlnBélkﬂZ NidRayarGndalR}, MsChylfdragiitoalkyl
gr|§181psN RN RR\NR3

In one embodiment, R; is arylalkyl. In one embodiment, the arylalkyl is benzyl.

In one embodiment, R, is hydrogen and R; is selected from substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl. In one embodiment, Rj is alkyl, such as
ethyl, propyl, isopropyl, or cyclopropyl. In one embodiment, R is alkenyl, such as
2-propenyl. In one embodiment, R; is aryl, such as phenyl, thienyl, or pyridyl.

In one embodiment, R4 is L-R;3. In one embodiment, L is a C1-C10 saturated or
unsaturated branched or unbranched carbon chain. In one embodiment, R;3 is amino,
cycloalkyl, aryl, and heterocyclyl. In one embodiment, Ry3 is substituted or unsubstituted
aminoalkyl, such as aminopropyl.

In one embodiment, Rs is CORj. In one embodiment, Rjo is substituted or
unsubstituted aryl or substituted or unsubstituted heteroaryl. In one embodiment, Ry is
substituted phenyl or substituted pyridyl. In one embodiment, the substituted phenyl is an
alkyl- or halo-substituted phenyl.

In one embodiment, R¢, R7, Rs, and Ry are independently selected from hydrogen,
alkyl, and halo.

In other aspects, the present invention provides methods for manufacture of
compounds of formula (I). Methods of making representative compounds of the
invention are described in Examples 1 and 2. It is further contemplated that, in addition
to the compounds of formula (I), intermediates and their corresponding methods of
syntheses are included within the scope of the invention. Representative compounds of
the invention are illustrated in Table 1 in Example 3.

Compounds of formula (I) may be prepared as illustrated schematically in

Schéme 1 shown below.

-11-



7RI NRBRT NR R6 H\,Ra R6 O R6 OH 3 (Note: R3

is Hif taken directly from conpound A) (wherein Mis
w@20metad33s R5CI such as Mg, Li, or Zn) RO 0 R3CT™MUR004/019158
R2 R7T "'NR3 R6 ,N R5 Ra -12 WD 2004/ 113335

PCT/ US2004/ 019158 In ot her aspects, the present

i nvention provides conpositions that include at | east

one of the KSP i nhibitors gj;ggﬁéilbed herei n, and

met hods that utilize the KSP inhibitors described

herele. In one aspect, the

resent invention pr ovigdeg,
ppar ngceut i cabpgonposi tiong® 5 conpri si ngxat ast ofe x
B i o[ 1, 2-a] pyrim di und (-e—g——a—c ou%ﬁ/\/
la (1))Qtogether w bar mackeyoNi cal

a%?:ep abI carrPe gui t Fbl adm ni strati o

human“for ani mal <u | ect, elpleher al one 6r'Ctl(Bgdath th
other anticancer agents. A nunber of suitahl KOAC
anticancer agents to be used as conbi nati@s-, DME
therapeutics are 10 conten‘pl ated for u @\Pthe

conposi tions and net hods oE Be pres i nventi on.Rs O
Suigabbe anti c%gg ent °t uSed KROgonbrk CIZN X
th/Nt e_ronpouhds®of |on|cheLﬂﬂ'b agets | o
t fat N ndfuce apq,@,tgmls é@ oes (e.g., Ry Y bl
( oI ypeptid .g., enzynmes); drugs; Rg o)
L0gi cal m net | cs; al kal ofds; al kyl ati ng agents;
anti “tymor  anti bioti cs; antinetabolites; hornones;
pl at i OO B8 nds; nonocl onal anti bodi es 15
conj ugak,Rd W th anticancer drugs, toxins, and/or
radi onucl i des; biological response nodifiers (e.g.
i nterferons [e.g., |FN-a] and interleukins [e.g.,

I L-2]); adoptive immunotherapy agents; hematopoietic
gr ovp(gh dactors; agents th ionduce tunor cell Rg O

tigti coMge. g. ,Ral b h 1r et i N,Er,@Ci d) ;Rs N Ry
ea%eﬁt—s—antlse sejth ragy and P8 l R
t umor vac : ? t or sHPs Ry N 2

of chenot herapeuti c conmpounds jand anti cancer therapies
suitable for co-admnistration with the conpounds of
formula (1) are known to t H5SkEESN

MsCl, EtsN 8

Y Py
< )
‘6—”
ZCD
Z/ O
Py
m_‘
mN
[\
I
N
=
/
A
E-S
Y X
< 3
I\
2!0
Z/ o]
X
- =
bl
w
L Py
\
0
=4
P4
EY

G Ry
. R3
Re HN-2, Rs OMs Re OH
(Note: R3 is H if taken ( o
: wherein M is a metal,
RsCl directly from compound A) such as Mg, Li, or Zn)
Rge O
G 2
Ry N Rz
Rg R5/N‘R4

-12-
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skilled" in the art. In certain enbodi nents,

anti cancer agents to be used in conbination with the
w@ovpowsss of the invention conprise agents thedT/USmbo€e19158

or stinulate apoptosis. Agents 25 that induce

apoptosis include, but are not Iimted to, radiation;

ki nase inhibitors (e.g., Epidermal G owh Factor

Rec ept @herl dsfEon, tid \&%’C irfVRh o Providéa sembaditiéaisahbtiinclude at least
Fact or Rece tor ki nase 1 nhi bitor, Fibrobl ast

ox@r Qﬁ/\lhh KF%PctI?bileé‘i: descbed Imppir) andcmethods ithis jubilige the KSP inhibitors
d a%e eet derived G owth Factor Receptor [PGFR] |

%Flﬁ ehfer%l bitor, and Bcr-Abl kinase inhibitors such

as Shl ohd hspaéteﬁhecpre@ﬁd ifhentien | provizles i stan@eceutical compositions
nol ecul es; 30 anti bodies (e.q,,, heﬁceptln gnd
ccrmmrmaq)at Tenst |0n§smw@g&£§2(aép>@1 idingl 03 df@- a compound of

B Ca u(I[ "o 3 ?{e]“ dgﬁ'ﬁéﬁéeﬁlggfl&fe ﬁgﬁgbdg carrier suitable for

adiﬁi&ﬁmﬁaz abea Iamianc ot tanimalt eutgéads pithary elonexyrgtngather dvith other
(COX-2) inhibitors (e.g., celecoxib, neloxicam
m@amag%% non- st eroi dal anti-i nfl ammat ory drugs
er 8P SLiGBRCRticarices 3098 idBA3®mbination therapeutics are
PCT/ Ug%a 0191158 chlgar%t aeéréggeutl él drugs (e P

contemplbted dor fisednpheosmnjositioRT and mefliods af isi mgse'pf mmtroal} Suitable
dacar bazi

apfiAaptes laéenqw( l?egus(e% i gﬁ? Xﬁmst has gﬂ %{‘} Qnﬁﬁg g{fmﬁ 'invention include

af @Ot BLE Alcd 2% ?J)ﬁt6)81§e|ﬂd¥§'rﬁ&le§t1@é”sa| (9, MbesMless; polypeptides
ceram des and cytokines;” ‘and staurosprine, and the

(d.gkenzyBes) dubsr bissomenl smimetiesi mikainifisnaliylsting eagents; antitumor

ESRG5E OB PR SPEPEL 558 g By

cbijBgatdd QAR clcerC ARGL! toxiRg A0 taicnudHSest i Bieldgical response
hérein can also be used in the manufacture of a

medificnntg  igerfemes ¢ leanilidmal ondcanedeuking [sige IL-2]); adoptive

n%lplg%?t?'x&%g)z a Eﬁr}gorﬁéﬁ%ﬁg&eﬁ@ @\g{&b?aé:g{rgvé%? err&?ltrﬂg @8%&1131011 cell

dﬁ‘ﬁrémliaﬂbn regl,i dlptrais-retneic swbd)e gesel therasy ceagents; aﬂ'ﬂ'lwnse therapy

present inventjon provides, neth s of treatin r(rianh

IRAECTER | gl n%‘i}?f}t@@ﬁs HeBHCBFS:s rtors of FREEC ests, "8 e like.
5ﬂ s %ﬂl eS LT {HMho Igé}ﬁﬁtlé L&Qh‘%%{md’s and anticancer therapies

er apeu fect Ive a

spiyabled fmoéolacﬁnmiqrmnonnvdthn;ﬂe omypoudd of donnula 4l) cwenkoawd to those
of formula (1)), either alone or in conbination with
skillgd in heartcancer agents. 15 In another enbodinent, the

pr es%?‘tcehﬂﬁeéﬂﬁﬁdaﬂna{@vélﬁ%ﬁlc@ta@&ﬁ§ td Bk dsé@fiﬁloﬁﬁlbﬁlatlon with the
cellu pr0|ferat|ve di sease in a human or ani nal

cemppasis df thenyentidn eumvise agentsthat 1nd¢19¢rpr istg,mn]@te apoptos1s Agents

ool oSy g Ehio PP el . ot dig pivior

(QE Eﬁfd'é}ﬁuﬁ GtowtheFicait R’é@epﬁt& [BGERE kiHasd! ﬁﬂ\dEllfttr Vascular Growth
lular proliferation or tunor girovvth in_the

Fmb; Berepton[VEFRhsitaes iehibitsai Fibreblast Heropyte agior Receptor [FGFR]
Elr{]a\ég ﬂ{mblﬂ)r,plglgte e@%%n%%it Epo%h fF%EtoI‘ k%@ép't(g}qP@FR] I kinase inhibitor, and

Ber-Abl kinase inhibitors such as STI-571, gleevec, and Glivec]); antisense molecules;

ek

antibodies (e.g., herceptin and rituxan); anti-estrogens (e.g., raloxifene and tamoxifen);
anti-androgens  (e.g., flutamide, bicalutamide, finasteride, aminoglutethamide,
ketoconazole, and corticosteroids); cyclooxygenase 2 (COX-2) inhibitors (e.g., celecoxib,

meloxicam, NS-398, and non-steroidal anti-inflammatory drugs (NSAIDs)); and cancer

13-
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cellular proliferative disease in a human or ani nal

subject in need of such treatnent conprising
w@eivsnissering to said subject an anobunt of a PCT/US2004/019158

pyridino[ 1, 2-a] pyri mdinyl conpound (e.g., a conmpound

of formula (1)) effective to reduce or prevent

cellular proliferation in the subject in conbination

chnidthedipeutie sdrugi €e.addiihbtenal [@@eésaf]orCRTH1, Bodarabine [fludara],
treat msnt of cancer. The present invention provides

daserhaainn ¢R TIMa dexanecthasang, relispangnacaylotige VEF i cisplegpam, 5-FU,
S5 o PR AL RS KR0S AP BTRE, oo

aﬂ&ﬂamus;minbmndlthehhe treatment of cellular
pr ol eratlve eases such as, tunor or cancerous
cel | msa%ca%af dlr’éfﬁntF@PPr‘lVﬁdeﬁaP’FFh@a atfvr Yspig fg compounds
dgs‘aﬂpé&JHQ%mar Fob' $8iMble! Fhel BSmpduma %%ﬂb@ﬁ Hé%fﬁrbaﬁrbe used in the
animal (e.g., murine) cancers, Including,
treatooeqt ef daunfg antheb rcom:_phumts fiﬂ:scsba:t derdim ecaigt also be used in the

ancreas;. col an an oi d; stonach; Iliver
n‘%ﬂﬂé?werc&cﬁéﬁ ‘i)lFac?mB’t tﬁ%ﬁ?atmﬁ Q]%recﬁn‘é?ﬁd renal peI Vi s;
uri ngf ¥ne &h@&ﬂﬁém ﬂfeeﬂregaﬁt ﬁl%lﬂﬂ)‘h proviged RR(HORS ¥ Heating human or
ovary; multiple rTye oma; esop us; acute -14 WO
&)rogfp@at

aoek Suisss suicig SR04/ odkmlas bigedioense, sigkeas eancer. The

p%g%} gfvgn{n?/ el og#glrjnseg}og ?@Sﬁgg %‘ocgr;ak%nl Nt F en% f&'need of such
tre@éRes coripBsihg bthBSdtérie) toRsutpety Kltllibraﬂeylﬂ‘@dl@r@’fectlve amount of a
nelanona and vill ous col on adenona. | n anoth

pyridinelil Fedlpyrimidiny] pamoned (he-o ¢iceBwoned Ab é‘fgm@fa QI})e gifhes glone or
d I t hod,
1%%;@?{13}‘:1\921 gﬁbﬁtﬁ%reaqﬁgl@érf‘c%f Q%ee d tSn 0 F 1, ° 2 : a]ngy r |o m d ?Ey I
conpiiiafbth€. embodimentyibel pekserit iﬁl@élﬁidnapmkfi)d)as @eetpaisnidr itating a

adm nistered tg a patient (e.g a human, or ani pal
cellphgraprpliferativigediseapt dp @olunagn %amataé S(lb].ecwdmegt %’éq?%hﬁreatmem
Y, n [ te K e
ofiihishe Yodrfnls FRRENENAN SHR° BT ol BE o BIRANA Poiipimiding!
corapbuondi (ege.def admn}idundlsnfafoﬁnplao@))deﬁﬂedtwe tetteduce or prevent cellular

understand the inventjon. "A kyl" refers to al kyl
p gﬂﬁ%@‘ﬂé@“&ﬁwg’f?@ﬁhé‘b@?é}@eﬂeteroatorrs Thus t he
phr a anbtﬁﬁxj Fxﬁﬁ§d1ﬁfeﬁta'tﬁé‘tpré§91ﬂ' Rvaton px%rvfaéﬁ)sme‘im % treating a

propyl’, buatyl, pentyl,” hexyl, heptyl,
cdhﬂaycl prohfmgtive diewe in @anlleoan pr anntalyslubjanfdlm heed) oksich treatment

B T S Ly
cglgg%{a:(elg? £0dd Oﬂg&’&iuﬁ@ dwfo%uﬁr %é@wﬁso&?gﬁ?% ;e?jfent cellular
prabifridos in .tI@( Qjﬂa@}tg)lgsom @H witfz)ap least one additional agent for the
¢ % CHZCHS) - CH2CH( CHZCHS) 2, -CHC(CHB) 3,
e %‘H - CH( CH3) CH( CH3) ( CH2CH3),

- CH2@he s@hBl@venh&H%ﬂsﬁ@éﬂ( Eétﬁﬂdlﬁﬁ@@hﬁ) are inhibitors of KSP. The
- CH2CH2CH( CH2CH3) 2, - CH2CH2C(CH3) 3
inhilpiprspre( etz P arma@.](t@plgg(@ﬂ@m(ogp@yxzhuman or Vetennary use where

inhibition of KSP is indicated, for example, in the treatment of cellular proliferative

D

diseases such as tumor and/or cancerous cell growth mediated by KSP. In particular, the
compounds are useful in the treatment of human or animal (e.g., murine) cancers,
including, for example, lung and bronchus; prostate; breast; pancreas; colon and rectum;
thyroid; stomach; liver and intrahepatic bile duct; kidney and renal pelvis; urinary

bladder; uterine corpus; uterine cervix; ovary; multiple myeloma; esophagus; acute

-14-
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20 - CH( CH3) CH( CH3) CH( CH3) 2,

- CH( CH2CH3) CH( CH3) CH( CH3) (CH2CH3) , and others. The
w@hease33ad so i ncl udes cyclic al kyl groups suchp@sUsS2004/019158

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, and cycl ooctyl and such rings substituted

with straight and branched chain al kyl groups as

m§élbgetets RhaRyaia; Thivsic Meelpferaas Icukbiiid; hanphiestic lldmkbmﬂx‘;myelmd

primary al kyl groups, secondary aIkyI groups
leglegmipzarbyaig) k@rplgg‘rawbsan oprRIeBIXE dlaByRy | Smal mmgge non-hodgkin

M@ﬁ{)ﬁrgem g%dq,ﬂg% Qﬂ‘ﬁ%ﬁgno‘fﬁ‘aa' n al kyl groups and

groups to 12 carbon atonmns.
" Al Kiwl anﬁherr aﬁ‘arbdimbﬁt tthe iswemtion geddides naghost efl traltinge an KSP

N L I e T
éﬁ%@g@%@ Wf )fomﬂﬂé“%fgf‘léb%eﬁﬂd ?snﬁdmuustered to a pat1ent

and 30 c ohexyl pr opyl ene
(e(e @-]ﬁﬂﬁ@ﬂ(aﬁﬁhﬂl&)lbﬁ:ct) indhded mlgdreofrteirmd@tet @r stadalaghtKSP activity.
chain, branche

car bR UGt oSSR e s S B  iS e Bicfibed in

B atons. Preferred al kenyl -15 WO 2004/113335
PCT/ US2004/ 019158 groups i ncl ude straji ght chain and

br anthetyllawikegnddiingfiang pre rzmﬂld@@/tﬂ bectteaumandgth@ inpysntion.

h W0, 12 t

e 1 oy BT Rt BB By o, Pl Yobin fb ElEictnd OThus the phrase
1nemae§§trd?rgrrtebhaﬁraﬂlaﬁng1@a§§3w¢htarslrabrﬁylp@ﬂg»s Iﬁegylt b@uyl Zbeh'@fl hexyl,

about 20 carbon atons. Preferred al

e o el g i dsp st thealiky nyhegplagpsslso includes

oA Sy S ) s G e .0

folefvaiss which ar plokided iyowpyast eeinpied-@H; ), N-CH(CER)(CH,CHs),

REEaE by 1 CHoR A Sy e o SRS CrCE),
uzgaﬁ({?ggﬁs% (gsztC(Cilp}ﬁ | 'dﬁﬁtgg%ﬁis)gt O@PR@ qui 3)(CH2CH3)
-~CHOHAI(CHhy dr oxXyACHy CBEH(CHOHYCBoUpS, QHICHWH(CHz(?Hs)z,

@%"@“ﬁ& ?x&‘iorsgfguggﬁﬁrﬁcﬁhﬁ&% ool 11 g cnHy,

{)é}%zéﬁgém)@{(cw QM(CH%HBQ@I(C%}EHC@HMG}Q@HQ and others.

Ni’t T Ogen at om i n° groups such as am
Therphiasa alsminhWammhs alkgr gﬂolups such@ae syclaprypyelncyoé@outyl cyclopentyl

L 5, SRR A Bk o Wi
bfa'hbl?édkdﬂaﬁi Jrllﬂfl @6@15{90% defined EMJ)@J )d“lﬁis' tHé Ipﬁﬁts@ Ir‘rﬂl‘z*ﬁlsgroups" includes

al kyl diaryl silyl ‘groups, and triaryl si roups; _and
pomast alkyt goops, @n@ndaryvcﬁkylcgr@upsmwbter@armﬂgv groups Preferred alkyl

g{?ﬁ ESE}]!' LH% g" al kégd g esd ?]11(2? gr%?r&h ge ﬁ (aw&%s having

148 17 epbase@nlzy a hi gher- order bond (e.g., a double- or
trrple bond) to a heteroatom such as oxygen in oxo, .
car boﬁgkrylené areé@rm thegame aetidues g5 atsd aboyg for oalkwl"; put having two

pQ{ %ﬁg@'@ts i P?Q%ﬁe%mg'x aﬂ%feneh)ﬁﬂfuﬂg OfiEfide a&ﬂylene (-CH,CHy-),

propylene (-CH,CH,CHj3-), dlmethylpropylene (-CH,C(CH3),CHy-), and
cyclohexylpropylene (-CH,CH,CH(CgHja)-).

"Alkenyl" refers to straight chain, branched, or cyclic radicals having one or more

carbon-carbon double bonds and from 2 to about 20 carbon atoms. Preferred alkenyl
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20 groups further include al kyl groups in which one or
nore bonds to a carbon(s) or hydrogen(s) atons is
w0 epkacses by a bond to an aryl, heteroaryl, PCT/US2004/019158
het erocycl yl, or cycloal kyl group. Preferred
substituted al kyl groups include, anong others, alkyl
groups in which one or nore bonds to a carbon or
gloypy agdilcadtanslitohaintarde plaaclesd dlierdi exrotipsn@idecyaiaddkdngl groups
fluoro, chloro, or brono group. Another preferred
hayiings? 1o 14 eaaben #9msgroup is the 25 trifl uoronet hyl
group (0 p : .
et AR EvE e BBt Ui Broh iR, GPLCRE Fa i having ome or more
catbdaytarbom tisie i bodtisidad thvas @ tonabwuit A0 cavboro atomst e Prederetsl alkynyl

SRR R SEE B RPN S s Eting B 1 Grgp Stoms.
pref &&iﬁ%ﬁggﬁaﬁm K ol B SR B B Rl refers
. ‘ _ <
a0 51 8t ARG B i Sich BB R b 107 ¢ %) o

: . P i ne. )

R % e B AR B and posarhon afgsoh as. bu

n&H 1DERET BCY ﬁausgémteﬁp subRh&¥! ¢ Bet S140C Yk BX%!%&%'H‘[(F}E in 8foups such as
(aryl) (heterocyclyl)amne group. Still other prefeéerred

hpdtbefll $rotifd Akdy oY PEYIORE | diteiehs, ahe SeBtek NerdtsEA QiMr atom in

or nore bonds to a carbon(s) or hydrogen(s) atons is

gforps aae abythial Trovged alkgl and aiyll sulfiés ge@mey bylfone groups, sulfonyl
het erocyclyl, or cycloal kyl group. Exanpl es of

geoupst afditelfoxidé lgydupar @: nitfo@kiR JaBikiZin  g(oGbR )sBdlH(aEHBhines, amides,
- (CH2) 3NH(CH3) 2, - CH2C(=CH2) CH2NH2, - CH2C(=0) CH2NH2,

alkglapsiesOlialBsimine-Hactrineg alkylogrmimes adiptyéaniogs, N-oxides, imides,
substituents_ of substituted al kyl are: -CH3, -C2H5 .

andCepeppines; O silicomatom iogpyps suehcas in triatkylsityl grpsips, dialkylarylsilyl

Exoaop A iR D oo i3] B ONREREpRoms in varous
NHCOCH3, = , = NHSO2CH3, - SOR2CH3,. .-,.SO2NH2
ot 855, é\a‘lf}_ﬁ%w%dr% P e 7 B ULV U bonds
_ Ay
= rRaf 3 a7 RSl mol B Pest b BBt ey doube- or

h . A .

TSR BRI 0L T B U1, B, EPUBAL I str oo

nfoRERP$n LrouIRLeY 86l ithihes RN AN dRfz0h LS aRd @RENL. Substituted alkyl
i nventi on i nclude, for exanple,’ benzyl, picolyl, and

gfd'ﬂl?s | fukéBer inoMAstdlkyt &dupd keMbich bas drh@ofabend¥e@ni N@rbon(s) or
with respect to al kenyl groups that substituted al kyl

hgdropgass)acmis ieplaesidsct bdnd toas dbd] hdiertbad], deteydcydliyh wp sycloalkyl
A substituted al kenyl group includes al kenyl groups

gtaupwtreferrad sobstiteted elkyb gronpsitehdiep gmongvthers, slkgd groups in which
bonded to a carbon doubl e bonded to another carbon and

ond osmotenbanids éha garbom pr hydsogencaiomds/brsrreplacasory: onedra@ bonds to
atons i s bonded to a carbon not involved in doubl e '

fiyered chieyoq 5t Bomas £y Another preferred substituted alkyl group is the

trifluoromethyl group and other alkyl groups that contain the trifluoromethyl group.
Other preferred, substituted alkyl groups include thosé in which one or more bonds to a
carbon or hydrogen atom is replaced by a bond to an oxygen atom such that the
substituted alkyl group contains a hydroxyl, alkoxy, or aryloxy group. Other preferred

substituted alkyl groups include alkyl groups that have an amine, or a substituted or
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"Substituted al kynyl" has the sane nmeaning with

respect to al kynyl groups that substituted al kyl
w@e@ups33bad with respect to unsubstituted al kyPCUS20p8019158

A substituted 25 al kynyl group includes al kynyl

groups in which a non-carbon or non-hydrogen atomis

bonded to a carbon triple bonded to anot her carbon and

un%%%gﬁgécp 2)'Itg}l’lc ar bn n | nvoI Vv }janlai%@ala%dgglg(?ﬁﬂ%a%%n Gihrylamine,
he?e?@&ﬁ@ﬂarﬁﬁﬁ@bon &&e&%ﬁ@@%ﬁ%% (Eﬂ@%bfq&@?e@gwcmm, or

refers to RO efein i's

(Mﬁ&&@@iaﬁ AENE ROH]. ESHIDbthet lpetyrrgt Sulpsitited lalkge groups include
net hoxy, ethoxy, t-but oxy, trifluoronethoxy, and the

thébdekig. whitiabag enmod¢ bolhlt0"a caeher(s drdlyrdl'dgan@) atomsnis replaced by a
fluoro, and iodo groups. The term "haloal kyl" refers

bond tamnaér&ylhet@a@bryclaﬂleismsclyl, uneﬂclmalkbﬂ groaipo Examples of substituted
hal ogen atons. The 5 term "hal oal koxy" refers to an

almlmmc&mﬁb, S(BHDNH ) - (FHMNH G Haks r@Hpan(oggﬂCHzNHz ~

o" refers herein to the gr fe
CH&GTO)QHRI)THam%S(T@fZGHS PehorfLNE %090, Bumnige! substiuents

of %?‘%ﬁﬁd@l@ qu‘ e“?ls}g%e‘l%k'% %%ﬁgg‘ Fg%rp_hég% v\”ﬁgglé{gaer&f“% -

okEGiafl THOEON B e S RTHGTHE R30S R GHher e -
CBR DU, O gl . extcocr,

koxyat’k ky
NHgUé{:Ea @(ﬁ%}r\g I\ﬁt[zrklalos al kyl or aI kenyl and al k2
enyl

or a term "aryl oxyal kyl" refers to

the gpeiRyl 3L 10 Byl gﬂ_dil% subSfititedawath k@x¥9l kydup. Typically,
refers to the group -alkylenyl-O aral kyl.

ar Yigd KMEES’E@Q] cdngfo%hés Gfethe ippese 1hh¢ht@hdiape iR [ to 6 carbon
oxya kyl wher e 15 typically hydrogen,
atama likaokporated abithyd the' aﬂml portiwnludithd dratkgt grosphSugable alkyl groups
the group -C(O-NH2 "Substituted am nocarbonyl™”
emplbgeds irhesrapountls of tiee presamp inveadyn MrRidewfirexamples bansgyl picolyl,
and R is hydr ogen or al kyl. The term
andelhylli&m nocarbonyl " refers herein to the group

CO-NRR where Ris aryl and R is hydrogen t
or ar%bstlmmdaqlkwbnhw@a%ﬁw@anﬂgf %(F‘E rEPee tﬁ aélseny groups that

s&#ggpge@eﬁﬁylagcx&)y% h@? WltY‘\lh ggp% t 10 R%u%atltu%’éﬂ] ailgg Lﬁr?lgﬁyl A substituted
ol e Brpet AueaR ek %Ong?as‘a%“g%%%i@‘ﬁ?&%n atom s
b%’@r%de(p% l%hbl@;ﬁﬁnggﬁlﬁ :tc?‘ 5‘%49{ %@él in \-)l;ﬂi% one of the

ara ky am no ers ereln to

n?r%géfgon o flgﬁ-hgg %& &4%&21@ ﬁ@i)é‘riﬂled t@g caﬂ:f%htﬁ%ﬂ Wvolvedfig ra&lohgle bond

I'val ent bonyl oxy" refers
tPeleleakbhpoh0 the group - C(O) O Such groups include

esters, -C(O-OR where Ris alkyl, cycloal kyl, aryl,

or argukstituted Afkyh@l" Mas the same meaning with respect to alkynyl groups that
substituted alkyl groups had with respect to unsubstituted alkyl groups. A substituted
alkynyl group includes alkynyl groups in which a non-carbon or non-hydrogen atom is

bonded to a carbon triple bonded to another carbon and those in which a non-carbon or

non-hydrogen atom is bonded to a carbon not involved in a triple bond to another carbon.
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"car bonyl oxycycl oal kyl " refers generally herein to
both a "carbonyl oxycar bocycl oal kyl" and a

w0 canbosys oxyhet erocycl oal kyl ", i.e., where R PGI/HS2004/019158
car bocycl oal kyl or 30 heterocycl oal kyl, respectively.
The term "aryl carbonyl oxy" refers herein to the group
-C(O-0Caryl, where aryl is a nono- or polycyclic,
car btrlkokparefdrs o5 Ridetvelicpeiv R dasilikl]l. Répresenedtive examples of alkoxy
"aral kyl carbonyl oxy" refers hﬁrein to the gro

groppOpelads methaply, ethaxy, (werosparilyaremethssy aiboliko 1915
" S | ‘ ! n f" Li} i o7 S M
u I?:g%ée%n for "fiard" Yéess'tD chﬂ)ré,%o Bogtﬁcérg, %cf %o(c)irc]) ﬁrmg%s. The term

" Al ky onyl " refers to a Substit
"Halhmllofl' raferarte an S0RRradical whbsthiutBtl ivethabikeydr. more halogen atoms. The

1Rk SREFLIR Bl S FybsodsH B oA gt mgrlpiegen atoms.

havi Ngmidd R frd 1R r&n R Yo -NE,. | Thd fe8m P8 RANR" refers herein to
structure. Thus, typical alkylsul fonyl 5 gfoups

thergsbay etNRIR) vdengpBuis dékybfand e iphypdregen pnglépk | dhe term "arylamino®

R 8 TR o S A o b sl MO Pt

teﬁho'Fh‘x‘é]ﬁTﬁlhﬁlW| reférs Serei6tBe Brévp PNRRY | Wher@ ™ id Bfalkyl and R'is
l'ike. e term"arylsulfonyl™ réfers herein to the
hydrogamn, aBmzaasflwr.araﬂi;ﬂ. term"aral kyl sul fonyl" refers

e AR PR e B P s s orakeny,and
alkCay ARMYdradkaif!. TBE & adylbXyeallelilV edferstio Gieoghioup MNitk @(@aryl. The
in which the hydrogen atom of the am de nitrogen of

terme aratisoyalay b ieiees tgteugrovmralipdenyd§)-aderlal kyl |, “aryl

25 o DB RETRARR e T IS b BIRE here Ris
typdall Ch@iroRen, \alatk ¢, bt dlisyla st rai ght or branched chain

al kyl ., cycloal kyl, or _aryl or aralkyl. rm )

" al i%@éﬁl%éwp T Ffersy é‘P’@¥% 0o thy k%fP%%\r bg@r&ﬁ? no ' Substituted
iRk 18 j on { b '

at orcrgr bl&rl]glli t%éésgl}:l E%’Eanngé g{%%({llg)r 2.@ ébr)hlgRtﬂe‘lri%?n{ereﬁRC?Sr QR‘S‘/I and R' is
hydrogércar dikyly | Theitern) "arghmiroctbonyld ugfersNidrailf @ thR grdngr «€(R)-NRR'

IS .aryl. Simlarly, t term. "aral kyl carbgnyl am no .
whtpedt is ¥t R soRGihnr BB B R Pl pigreatbonyf efehs herein
) BURRIY -090) NRE: WRRI Y 4 " Rb S, By HaR @ ralkyl

toff@g%mé%aﬁgl) ne, mﬁ}gézal{lﬁ)k?{\lﬁl—gq{ éﬁ%ﬁmrrgtﬁnéti (}elsﬁliryncl udeky'
t hos 8Aomuselforpl" t teferni hexsgentoatthen geoupy i-S§ORHEH2.20 "Substituted

R A SR e B SRRl R R i
hp@Re&s ontallefl! hghe Gérnt MaralliyldrdiaSsulRhRyabylC dbfeld Rérei to the group

ormal single bond (the "1-" and/or "3"-positions of
-arfleS@aiilwealkd. g. ., H2N-C(=NH)-NH)). The hydrogen

at ong ¥ Lk Cé e replaced with a

suita %t(te)os bg%%sﬁgﬁ}efﬁl‘za&%%%{b}g ;tRQ?I', aryl, or

ar al kghrborPoxyPniefeogeneilertd the grloep mal(O)i®s Such groups include
R-C(=N)-NR - (the radical_being at the "N1" nitfrogen

CET BN WherRe Ry dli alkyl pbeychepllsil tagyl, » apraralkyl. e term

"é%r%fn?@éé{}):}ﬁlﬁ%l%lﬁ .rg%eﬁngeng'ally GREIP % Y LeHondlokYarbocycloalkyl”

and a "carbonyloxyheterocycloalkyl", i.e., where R is a carbocycloalkyl or

heterocycloalkyl, respectively. The term "arylcarbonyloxy" refers herein to the group
-C(0)-O-aryl, where aryl is a mono- or polycyclic, carbocycloaryl or heterocycloaryl.
The term "aralkylcarbonyloxy" refers herein to the group —C(O)-O-aralkyl.
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"Cycl oal kyl" refers to a nono- or polycyclic,
heterocyclic or carbocyclic al kyl substituent.
waypiaadsddxycl oal kyl substituents have from 3 tBCBUS2004/019158
backbone (i.e., ring) atonms 30 in which each backbone
aton1is either carbon or a heteroatom The term
"het erocycl oal kyl" refers herein to cycl oal kyl
subst3ulfsapl's réferat héyaine td riwn groti® -H0.and "Kﬂ{ﬁsulfonyl" refers to a

BB oot 58 S B v o

erﬁ{)J ?,&{3 d?r bl ¥Ehd %?es t®i n%xg%chg%%l?%ﬂ§ N1k A8 fonyl groups

s entative
hdRGTg ﬂSﬁDD% 61aftwh attvak & (s joad:ldvahk ytrucmmieetTlas 'typaxiah deylsulfonyl

EiOHES | RO BOEVBPURRy P gRoURESeH) ok geBaetie, BEpgample.

| alder aRo ).Cal erny; s thyl),
o DIIGRI A (YRS SROTF S SO LESEE R s et

pfbwlsykfwh(ce WIEfeERSlSl’IHDBYI)} 'ctnd thadikes. afbe m@m f'axs]sullfonyl" refers

herﬁlélt %Ipﬁl%sg UCt reflhae egpo @ﬁf{)élsnﬂ oglgfl"hre eters Yem %d the group
S(blzeérﬁl'k EYEAe/tesm "s@ﬁnh&’ﬁﬁﬁ;" ReFeR hereieforSOMNH ANy 3- or

4- nenbered ring containing a heteroatom sel ected from

ni t r Sgarhonydayinen refmdtogm ivelest geoup--NoF-CEOhreintydrielythe hydrogen

A8 R AP0 R 5 S B0Rce o, st o

aﬁlk\gﬁl gfbugors&hl dritips inklade irdietich sudr fLcBretde k566 (hraH-C(O) O-R)
oubl e bonds and the 6-nembered ring has 0-3

angb apides TONHREKAER, wrereeRris ehuraight 105 deanchert chain pliyylaysieplkyl, or

| alg;mgf | 9912} er' Iﬁéagﬁo%gla}qﬁﬁ&e Feyg 'Ebealk?lcgfbgﬂﬁgmﬁﬁdwhere R is

eteroa I ona quarterni zed;, and
alkpr IhEWihg grényl td&la!byﬁ.ﬂ 6Ccagfcmu@tom3 inhite fbaekyonefstiubere. The term

,above heterocyclic rings s 0 a benzene
Hnisarhenylgmingy efeﬁséﬁtsé?@d-h@tfépa Wﬁrf»‘r@ R 1srpg aryl. Srlmqarly, the term

L |
RO, ol e Tehr 11
het efGadnidinas wvel guasidgHr treferd ytol Ema]ntiesf udidrived atftonat ghnidine,
I g(gé‘y}ﬁg,lﬁ gp&wnce)lleelr o5 lg}ige pe g?ﬁ;igg aF ‘;ha rnﬁfh)(gaerq%tom carrying the
fMaP%i@hM'e bdnd’ @Ké)l"Q'nidJmtl(ﬁy baaR! lgﬁlahﬁ&he B8], @R&ANdmethyleneamino,

I mdazolinyl, "imdazolidinyl, pyri dyl’, plperldlnyl,
(I}izN)a@FNlﬂl ) apil frersa bomded at NihmtOIﬁjhe 1pirp@ameatpmsy barrying a formal single

R e ey enaR a2 GPORESTS, L e SRS GO, The

h&&@g&phtbmsrhy bny P RNAtrbgk cah Be a&ade witthi sgiedbleléubyituent, such
I sot hi azol yl, 20 isothiazolidinyl, indolyl,

aﬂ@ﬂkﬁbﬁi‘)’ﬂb}ﬂraﬂﬂ@dqw nol i nyl, benzi m dazol yi,

benzg YRy X i ) .
triazo y{%g d e{)eésnz ot ?e%%/) ?elng%-let et ON;)/ 1{ @%\/ Iadical being at the
"RE 16 g9 tah 8l RSB YO=NYqthe s bdisiliveitiged the "Nﬁ"amﬂﬁ@gdn) uﬁlﬁﬂe R and R’

wi th various substltuents i ndependent |y selected from
Cﬂ}/‘éﬁ@@}%%? ¥1, 8536 ((f@i@f,l- alkylimno (RN=, wherein R

is ak al . .
i ai KT aner "SBEY 2% M S ReD oy SO o5 cpbgpyetc alol
syisskipiehk o"fypmailclyylloalkylymibsm&}tk have ﬂaincﬂatok& backbbue (i.e., ring) atoms

het
ub g\g}eulcg ¢ yghla(si)a%{:l%ﬁg E é{g)agé plér g etr aggr%gn aE)r VT ﬁe%i‘gatom The term
"heterocycloalkyl" refers herein to cycloalkyl substituents that have from 1 to 5, and more
typically from 1 to 4 heteroatoms in the ring structure. Suitable heteroatoms employed in

compounds of the present invention are nitrogen, oxygen, and sulfur. Representative
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to those having skill in the organic and nedici na

chem stry arts in conjunction with the disclosure
whegoeilmns33s 20 WO 2004/ 113335 PCT/ US2004/ 019158 POI/0SN04/019158

\ANANN~ |,0\ ():OO0- ~-N\NNHO OO\N- p~O-NH

IO 1<O. HNy""~-O~NHON\INN OOHR,N~N.N,

ORj N5/N_ Owhere Ris Hor a heterocycllc
heairsicldaligh inoicties Grsiadel ﬁﬁd:xhlﬁpb; morﬂk@hne,s;&pd&razmyle piperadinyl and

heterocycllcs i.nclude, for le, imdaz %

they ke gy f-ar ogﬂcé«eqlla&ﬂ. FQWDS HERC aﬂ&l oW FoPch 4l rigggtoms are

az | "

atl{eoﬁz o%@ﬂ% qu no ?hﬂlmldfg%l%{(g‘%lﬁ}gasﬁlﬁ%/?%ﬂg% }%gzt 8 [ nlyp/()l,yCyCllc

refprs Incoxialto ﬁ;sled aphhdrafised aiyy], cychdsﬂn;dn,lres napht hpyri di nyl ,

opt vl Bttt eoRBIRsSHS Foupad GGG By ar heteroeyelyl

aSQfsé’dTHérbﬁ‘l feRURSany Ra vk mgnécnﬂﬁéﬁédgrlﬁ%)c&ﬁmﬁﬁﬁ &hﬁ@&o@c@ﬁﬁ@féc’ted from
or hetero atomns, "and includes both carbocyclic aryl

mgogmnpgxmgmh land sukﬁmy«m a6-ar @qunb‘trp@ rlneanom@@lsmg iftpraope to three
s ar

neflaitBis JeEr Rl rord o Boun Rty & dispier ofadt 3 Sptelt: wherein

thé %tﬁéﬁqng%ﬂﬁﬁrfg h&s enylioub®y BomE dvineds-hiegibefedt ng has 0-3 double
heteroatons as ring atons in an aromatic ring wth the

bqnés:gwhdﬁm e mﬁr@g&m eyl amlﬁmata@a mgykea ppiétnally oridizegy avherein the
nith ol UE Tt Pt e, apfORERY  didilghleedt N’ fclldipe any

bi6ytc gours nf WBiQ:H af$ of theVdbbedhétbrobpdRt ririads ﬁ;sedi k€a benzene ring or
structure is aromatic, such _as, for exanple
another 5- or 6-membered heterocyclic ring independently defined above. The term

"heterocycle" thus includes rings in which nitrogen is the heteroatom as well as partially
and fully-saturated rings. Preferred heterocycles include, for example: diazapinyl, pyrryl,
pyrrolinyl, pyrrolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazoyl, imidazolinyl,
imidazolidinyl, pyridyl, piperidinyl, pyrazinyl, piperazinyl, N-methyl piperazinyl,
azetidinyl, N-methylazetidinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl,
isoxazolyl, isoazolidinyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, furyl, thienyl, triazolyl and benzothienyl.

Heterocyclic moieties can be unsubstituted or monosubstituted or disubstituted
with various substituents independently selected from hydroxy, halo, oxo (C=0),
alkylimino (RN=, wherein R is alkyl or alkoxy group), amino, alkylamino, dialkylamino,
acylaminoalkyl, alkoxy, thioalkoxy, polyalkoxy, alkyl, cycloalkyl or haloalkyl.

The heterocyclic groups may be attached at various positions as will be apparent
to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein.
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20 benzodi oxozol o (which has a heterocyclic structure
fused to a phenyl group, i.e., naphthyl, and the

wo pdoe/11B3Enpl ary aryl noieties enpl oyed as subBCT/USENL/EG19158
i n conpounds of the present invention include phenyl,

pyridyl, pyrimdinyl, thiazolyl, indolyl, imdazolyl,
oxadi azolyl, tetrazolyl, yrazinyl, triazolyl,
t hi ophenyl , furanyl, -21 2004/113335 o

PCT/ Qf82004/ 019158 _ qui nol nyl ,
benzo |a ol yl, en opyr| aHd bgnzi m az I N a
the ked "Aral N " g(l

or r ef
group\s stituted MAfh an ary group $yp|cal y,
aral kyj gfoups-e oyed in conmpounds of the present
inventkﬁwﬁmave fiﬁg?l to 5 '6 carbon atons
i ncor porfat ed wi t hiaNHhe al kyl portion of the aral kyl
group. Suitable aral kyl groups enployed in conpounds

of t esent |nvehﬁl;n~kn de, for examle,
benzyl} pilcol e.| Repres | iy,
heterolérwl"' cl HFESNth se shown
bel ow. Thes groups can her

substltu©ed and nay be aty ed at varlous posi tions
as 10 }$e @ ent tn¥£ﬁﬁs havi ng ski | I he
or gani aI che s i conj umct i

W th e scbos her ei n. -220MD 33§

PCT/QSZO 4/ 019 N~N~)3)(CI J FYFAN-°N ~N
< IﬂNN HN I NFFN--\\'\ N NNNH2 N
RN HN,NN/N™"I ( .40 5 N\ NN

where R is H or a heterocyclic substituent, as described herein.

Representative heterocyclics include, for example, imidazolyl, pyridyl,
piperazinyl, azetidinyl, thiazolyl, furanyl, triazolyl benzimidazolyl, benzothiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, indolyl,
naphthpyridinyl, indazolyl, and quinolizinyl.

"Aryl" refers to optionally substituted monocyclic and polycyclic aromatic groups
having from 3 to 14 backbone carbon or hetero atoms, and includes both carbocyclic aryl
groups and heterocyclic aryl groups. Carbocyclic aryl groups are aryl groups in which all
ring atoms in the aromatic ring are carbon. The term "heteroaryl" refers herein to aryl
groups having from 1 to 4 heteroatoms as ring atoms in an aromatic ring with the
remainder of the ring atoms being carbon atoms. When used in connection with aryl
substituents, the term "polycyclic aryl" refers herein to fused and non-fused cyclic
structures in which at least one cyclic structure is aromatic, such as, for example,

benzodioxozolo (which has a heterocyclic structure fused to a phenyl group,
CCF
ie, °

in compounds of the present invention include phenyl, pyridyl, pyrimidinyl, thiazolyl,

, naphthyl, and the like. Exemplary aryl moieties employed as substituents

indolyl, imidazolyl, oxadiazolyl, tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl,

21~
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NFI - 6N Representative heteroaryl's include, for

exanpl e, imdazolyl, pyridyl, thiazolyl, triazolyl
whenziimssazol yl , benzot hi azolyl, and benzoxazoPgl/US2004/019158

"Biaryl" refers to a group or substltuent tg which two

aryl groups, which are not 10 condensed to ‘each

ot her, are bound. Exenplary biaryl conpounds i ncl ude,
qlﬁﬂkﬂlr@K 3fupihgl, naptiely bbeodtnelyl dbapremidyl, and enzimidazolyl, and the

met hyl t hi o- | - phenyl benzene, phenoxybenzene,

h%? phenyl et hynyl ) benzene, di phenyl ketone,

( 4- p. U T nY, e

(pheny H%§%§%§m:£H£%£%ﬁﬁg%ﬁg§}gﬁgggﬁ¥a err&hﬁp&p%ylgﬂmp
Tafitdlignadalky]l goubs employedintioarpplndy afiths presat irdention have from 1 to

6 ﬁﬁr&ﬁg%@él&g?&qﬁ@ﬁeg% Zp Bﬁe%gt oy z)f lhe aralkyl group. Suitable
arg‘l;lﬁgfﬁgfogl ps ¢ g'lﬁ)]l/dagh Y 6By be he ﬂr@s%ﬂ’? }ﬂventlon include, for example,

bémghpmob&ﬁ@dih@ﬁmmenylethynyl)phenyl]propananide,

nO 5 {?EVP gﬁtie )IéqueutErS] %pﬁgn l H@%SA@S@ s%gx'zvn below. These

é%é}'éﬁ?y LRfupS @ 68 further substu:uted and may be attached at various positions as
hyl am no) - N-[ 4- ( henyl et hynyl ) phenyl ] acet am de,
will P@ appatmympﬂ:opw wangm L io- the- ¢rzanih eangd| wedigingl Fhemeplyy arts in
4? ¥ Qﬁ h2|-120 benzo[ d] 1, 3- di oxol ene,

Pgﬁ‘B?gn h%gﬁ in Byl benzene,

'2-[ (i m dazol yl met hyl ) -

am no] - N-[ 4- (2- phenyl et hynyl ) phenyl ] acet am de,

4- phenyl -1 - phenoxybenzene, ‘
N—(2 am noet hyl ) [ 4- ( 2- phenylethynyl)phenyl]carboxan1de
, 2-{[(4-fluorophenyl)nmethyl]- amno } -

[ 4- (2- phenyl et hynyl ) phenyl] acetam de, 2- {

[ (4- et hyl phenyl ) met hyl ] ami no} - -23 WD 2004/ 113335
PCT/ US2004/ 019158

N-[ 4- (2- phenyl et hynyl ) phenyl ] acet am de,

4- phenyl -1 -(trifluoronethyl)benzene,

1- butyl - 4- phenyl benzene, 2-(cycl ohexyl am no)-N-[ 4-(2-
phenyl et hynyl ) phenyl ] acet am de,

2- (et hyl net hyl am no) - N-[ 4- ( 2-

phenyl et hynyl ) phenyl ] acet am de,

2- (butyl am no) - N-[ 4- (2- phenyl ethynyl ) 5
phenyl ] acet am de,

N-[ 4- (2- phenyl et hynyl ) phenyl ] - 2- (4- pyri dyl am no) acet am
ide, N-[4-

(2- phenyl et hynyl ) phenyl ] - 2- (qui nucl i di n- 3-yl am no) acet
am de, N-[4-(2-phenyl -

et hynyl ) phenyl ] pyrrolidin-2-yl car boxam de,

2-am no- 3- net hyl - N-[ 4- ( 2- phenyl et hynyl ) -
phenyl ] but anam de,

4- (4- phenyl but a- 1, 3-di ynyl ) phenyl am ne,

2- (di met hyl am no) - N-[ 4-

(4- phenyl but a- 1, 3-di ynyl ) phenyl ] acet am de,

2- (et hyl am no)-N-[ 4- (4-phenyl buta-1,3 10

di ynyl ) phenyl ] acet am de, 4-ethyl -I-phenyl benzene,

1-[ 4- (2- phenyl et hynyl ) phenyl ] et han- 1-one,

N- (1- car banoyl - 2- hydr oxypr opyl ) [ 4- (4- phenyl but a- 1, 3-d
ynyl ) phenyl ] car box- am de,

N-[ 4- (2- phenyl et hynyl ) phenyl ] propanamni de,

4- met hoxyphenyl phenyl ketone, phenyl-N benzam de,
(tert-butoxy)-N[(4-phenyl phenyl) net hyl ] car boxam de,

2- ( 3- phenyl phenoxy) et hanehydr oxam ¢ aci d,

3- phenyl phenyl propanoate,

202
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20

15 1- (4- et hoxyphenyl) - 4- met hoxybenzene, and
[ 4- (2- phenyl et hynyl ) phenyl ] pyrrole. "Heteroarylaryl"
WO efoen1$338H a biaryl group where one of the aryPCUS2IPE019158
is a heteroaryl group. Exenplary heteroarylaryl
groups include, for exanple, 2-phenylpyridine,
phenyl pyrrol e, 3-(2-phenyl ethynyl)pyridine,
phenyl pyrazol e,
5-(2- phenylethynyl) 1, 3~d| dropyrinidine 2, 4-di one,

4- pH& Nadlazol héo SN SN i
2- (2p h I et hy yrazin phenyllt hi phew
pheny dazol - (2-pi per azi nyl -o

3-(2, 4-di chl oerh nyl ) - 4- net hyl pyrroi\e and l'ike.
Prefgfr d I oNra\| y subs%Lhuted het rq@ryl

gr oup ¢l Ude: &N \6

5- (2 yl et hyn I)pyr|nJ/dN~Qé>2 ylfag

1- methoxy- 4- (2-t hi enyl ) benzene,
1- met HoXy- 3- (2- t hi enyl ) benzene, 5-met hyl - 2- pheny! -
pyrid , 5-methyl - phenyllsoxazole

2-[3-(t |quororreth enyl]‘ﬂuran 3f|uor0\52l§ N
(2-fur 2- met'koy- b)r_;$op 2- eflyN ég NN E:%N
(hydro "no)(ESE 2 th|e nethane/l\v>“ SN
5-1(4- nethylplpera2|nyl) t yI] 2- phenylthlophene
2- (4-et hyl phenyl )t hi o- l’ Sy N
4- et hyl t hi o- 1 x(2-_t hi enyl nzene, \
2-(3-nitrophen;MTf%iophenéﬁf%%ert-b Foxy) - N 1\
[ (5- preNyl (3- pyRigWl ) ) net hyl Tarb de, @
hydr sy »N- [ ( 5- phehyl ( 3- pyrldyNﬁrre hyt]- am
2 (pheﬁylnethylthlo)pyrld{ne and benzylim dazole. 30

" Het &4y hpeteroaryl reﬂ% to a biaryl group where
bot h y oroups heteroaryl gr oup.

Exenpl ary et u.’l het e yI groups include, for
exanpl e, 3- pyr| I m dazv e 2-im dazol yl pyrazi ne,
and RO6eldnkfive b &ry&dineRE Oflﬁ‘léﬁmiléb%ﬂda%l"}"ﬂ pyridyl, thiazolyl,

het er oar yl het er oaryl” groups i ncl ude:
trizz¢l4t permpemidazaiyl, béwzpthiazdipl )aﬁldlbamoxdztéls’lhyl ( 3- pyr azi n-
_223 | (B aﬁ§ 44&‘%;% (;) g?ﬁ“ﬁg (/)rgsr% g‘u 4/ ?gch two aryl groups, which are not

cdﬂd@ﬁgea}ﬂ‘) £t Ghéd arsbound pEB(@@leIIﬁbe)l Q:bﬁﬁ)ﬁl\iﬁds(lﬂclude for example,

pyridyl) } am né. "Optionally substituted"

pl’imcr&@nzmt edTpheeYIéxagerteo t%@eﬂﬁbh@demlhwzmdr Flerpxybenzene,
(%“g,%egag/feg anlé]%g% pg rc} ﬂ% X’d © ni(?tgﬁg Iei Z{q_p;fh%ﬂﬂfl%@ﬁh %{ ~di arnypbenzene

pRinfTRnzARMAR, | ﬂﬂmeﬁﬁbﬁ?}bcnib@bo aridhi the hkéf @rygferred  optionally
t hi oam do, am di no, imdino, oxo, oxamd

substitisdan Biond. | GFWISNO, inglydei di Arépheny oG d4-(2-phenylethynyl)-
| | ]
ol Sfmidhr o iy iotnzell PRI @ gL AR Rliphenyl]-2-[benzy!

a@ido édémhim%ly Qvalnﬁﬁ?ﬁmb[zla@blﬂfelyltfleﬂgmyl)plmnpﬂpmpanmnlde 2-amino-N-[4-
t

Chibesn ey el BRgFRIdon) by |1 {6V EIOPAY PR N-[4-C-phenylethynyl)-
aryl and

PfURNRBEHs, 211 20 A ATy s enice

2€[(ﬁ-meﬂi)'@r0§¥1)mﬂm0]HN+[éﬂZWhembdeth&mvlh@emd]agdmde hal o$-phenyl-2H-

RO AT DR, Sty sy ReibeRigtpR B midazolyimethyl)-
a&ﬁiﬁgQ@'[A&)(i-phé&@fe’ﬂ?yn%)bﬁe&quaé&ahi& hydr og@phedyy-drmuéxybenzene

N-(2- ammoethyl)[4 -(2-phenylethynyl)phenyl]carboxamide, 2-{[(4-fluorophenyl)methyl}-
amino}-N-[4-(2-phenylethynyl)phenyl]acetamide, 2-{[(4-methylphenyl)methyljamino}-
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When the substituted substituent includes a straight

chai n group, the substitution 15 can occur either
wowrahitm3she chain (e.g., 2-hydroxypropyl, 2-anPCDbsi094/019158

and the like) or at the chain termnus (e.qg.,

2- hydr oxyet hyl , 3-cyanopropyl, and the |ike).

Substituted substituents can be straight chain,
NAARDGRES IRy S fphefyREEBRAIRIEN S Of4- ?w@a-er(tﬁﬂw@m@tﬁgﬂ)benzene

carbon or het’efoatoms. "Carboxy-protecting grou

1-butybAphenylbenzandonyl group whi ch has bé’e(?Yé@h@f}ilﬁmléﬁ)-N'[“ -(2-

I d b
oy R nd et B e el oyed to | betehsipRilamino)-N-[4-C-
pﬁehﬁl ShPOsHEnk HackGindidé,unct i on whi i-ebutﬁamﬁnd)m[umhenyt@hynyl)

other functional sites of the cog}ound are carried

phsoyllaqeramaidel (N-(2 ahe@a}emwphwa (hpyrigvapineasetgmide, N-[4-

i onpoundny_fa.(9. -
B
etﬁﬁi}b)@h&lh}&]@rﬂéﬁﬂmu-yllcmwﬁdnﬁy, hX/-dnmhq#B-inmetlnsdtm-@d-ﬂ-phenylethynyl)-

rel ease the correspo di ng free acj d.. Repr ,se tlve
plceavﬂbwynagmé@eét(ﬂrpéle B%g A-Any enf/ %@eaﬁ‘&? 3pino)-N-[4-

(4§@{eﬁgﬁ>ut ;h‘?;{lﬁ@b desmfiRd the. (Eﬂla&gxﬁ%m%m ?fleﬂylﬂﬁlta-l 3.

tlon conprise a tri
dlyﬂjd%hehylﬂ:métanﬁéﬁ bbethﬁlt- bphenyﬂmnlaem:s}lFf#f(ﬂfpheaylbtyynyl)phenyl]ethan-

ST FaL T S o T 005 SRR o
arﬁfdea I@?ﬁ X gHérgﬁet%yﬁﬁﬁéﬁyﬂbfdp&ﬁérhiﬁes WogkihbiitidnFlRapRemy1 ketone,

l'e st er eoi sOmer esul t,” racem c
hnnyt-Nr-lml,zanndct ures of (d@rabutexxe)aNa[(%phwlpmnyl)lagthsl]mb@(armde

‘&gﬁ g@%ﬁﬁ{@ﬁ@%@&g o\ljggfal | TE’E mvmjtl B%n ar gropanoate

hyll
i e

2004/Hqt@@wlmﬂ‘/ @@zeoa/@bwﬂsgrwmlwgmof the aryl groups is a
TERE EM STRY, 4 3 76..Th
NEEPRT T n SR R APSTBIRGY oy B RN AL Bt Pl pfor " Bample

itrons of

2-§3Y16ﬂ1y1§y1€cﬁfﬁ)our1ﬂﬁ \A%lﬁrl@ola, Si eqzqfheﬁﬁethmﬂﬁfyaﬂm pl @henylpyrazole,
is that side on ich the oreferred substl_g)gent lies

542-phereyletbywst)-hdriberdseppiridinecid-dings e PRl & thiadiazole,

e
ph@@@)ﬁurdm f3-€2, $—didhtmat));ﬂ1&ayl)-f4ﬁnemyl;iyrrole§h§d ¢lephke Mreferred optionally
ch "a" el ow ¢ an eno

s i%?ﬁw@ml RECNHE M SR -ah%lf%tywbpﬁc’ﬁmidinea-ylamine
d . - -
1&@&%&@% i”(‘i R‘géhyl)%%niéﬁg hﬁ%ﬁl'oﬁy 3%@&%}3@@4&&@ B¥ndth-2-phenyl

stracts | n
pyxmhagr épﬂnem@BQ’a-ph@&TlsomOl@s eﬁ-[hér@umomdﬂgl)pbﬂml]ﬁlran 3-fluoro-5-

ceutic cceptable salts) refers t

Gy i ethory Srip-Seo Gk PR car | BRI BARE PTG Prbiens)
n&%ﬁﬂ@ungg(@heﬁﬁlﬁﬁb’érﬁzlﬁﬁ?me plﬁgepmymﬁgﬁmebez -(RLeERApIRAY])thio-
in situ durin ation and purification of
phem dompthyhbio; 1 -Gr-thispylbespanat 243 niteabenshihiopkensa fiertdrutoxy)-N-
éCI {slr?-%grllqu?)m%y carbcsnlijz{ntn Q,l € h%?o%&ﬁ [&f p}hJ}&[(Q %hﬁyl))methyl]-
amide, 2-(phenylmethylthio)pyridine, and benzylimidazole.

"Heteroarylheteroaryl" refers to a biaryl group where both of the aryl groups is a
heteroaryl group. Exemplary heteroarylheteroaryl groups include, for example,
3-pyridylimidazole, 2-imidazolylpyrazine, and the like. Preferred optionally substituted

heteroarylheteroaryl groups include: 2-(4-piperazinyl-3-pyridyl)furan, diethyl(3-pyrazin-
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base, respectively. Representative salts include, but

are not limted to, the following: acetate, adipate,
wW@b@uns3ey citrate, aspartate, benzoate, PCT/US2004/019158

benzenesul fonate, bisulfate, 15 butyrate, canphorate,

canphor sul fonat e, digluconate, cycl opentanepropi onat e,

dodecyl sul fate, ethanesul fonate, gl ucoheptanoate,

-?1(&@39{-16 phpsahat e, hed sul fdgiheith I{Eifﬂ—éﬂ-lmaﬂl?lpyi’&&ﬁﬁqﬁ)bﬂ}ynyl]@—

umar at e, hydrochl ori de, hydr obr om de, hydroi odi de,

pyridyj)demminget hanesul fonate, 1actate, mal eate,

et PAERAP G O 3B Ruted? PR BIEETULRAF o hydrogen

oxal per su

with @hﬁdmdvﬂleﬁl @}Tfﬁ{fﬁentpadiézm Smtﬂﬁle ﬁubmhaioﬁ , groupsfihelngd, dor example,
succinate, sulfate, tartrate, .thiogyanate,
hystressyl rires anmon dnEoatnoy ke it oy ipangide, aymidine, imidino,

t
o BRI BB BRI e o, G,
alpylopyphloakyt] balkyamindyl dnalmtékylhmum, daﬁ{oxy,n dhaloadkioxbes alkoxyalkyl

iy Gipindy patesatony GRARIOORY | BRLOYHEOD  qhkeippa)oarbonyl,
hété}‘dﬁﬁél Mdnﬂ( Béllk ShERANKY], %Ewaugr?%xyl%a hdgg. and

I 0 |de ara hal'i des”I’i ke benzyl” and phenet hyl
br orﬁFhkesubsahxtﬁontmsr;scan\/ime&rbmwbehﬂut@o| Tis gropp substituted onto the

|s rsible are ther obt ai ned.
PRG0N 2R b SRy RO BP0 AR 57 i QO TCRg T, alkoxy,
adfiotRbai1e -SRC kidoafidb! LO0I$alIOR el tydRaByt hwheer Bafyi eypically
acids as hydrochlorlc acid, sulfuric acid and
hyshoggmh bydroxdeir@lkyhd such organi c acids as oxalic acid,

gﬁlde epﬁhd %bng%u %1 %u% tfggxg ﬁcla ne'sga},Jl ft?an%éﬁg‘%lgéré?@%g s%bstltution

cdnoceit eithdpkvitheh the ehdih (@, 211@aioa<§rpmpyla I}lchnﬁnblblftylg aﬁd 8 like) or at
of the conpounds of for mil a (1), arately
theeghain fiepminey &a&yerla;Yda@iyethybu %W@@mnyﬁ ands the; b}lw)e Substituted

Lﬁ)?ﬁﬁleﬁ %Qn 82 s{r%lg anoﬁagl@h?cf%r %Qﬁ@taﬁff emeg'tsccf‘}f c%%l@ﬁ bonded
ar maceu y accepta met a at1on or ‘
caboot leterofitoms. - 26 WO 2004/ 113335 PCT/ US2004/ 019158

orgapic primary, secondary or tertla y am ne. )
Phar edborry-Biatdciing té%'(y Fis 10 F0OTL BRI, Whighyhas,peen esterified

o d t t
ka4 | ??e {hga?é&%noﬁ 59@%212%2% Qad Ig‘be%nlf%ﬂeétm?g%ups employed to
bkm_ok as proteqt tha bmbunyhcmgch fgiction wiille meantions aivodviag dthieh dunctional

,I|k as well as nontoxic I um atern

s epmRARP AR FETE %nsla m@ﬁt% B1£GbOKY PTYGFing group can be
aﬂtdcﬁb& & §c91d°"s‘u IBoY Wﬁbrebf &E@f@z{ihyéﬁnnected to the solid support
tetraet hyl ammoni um net hyl amne, di nmet é am ne,

ay thermattioxlylate wreil claaved h)ylhadmbélc recthgqlSatmrn asecthe cotresponding free
l.i,ke, Ot he,[t eE Esent age e Or anl € d rgﬁ l&grfnue a(l)kyI esters
agithe “REPIREETIFH S0 FHBYSEP RIS 1{‘%%{ o R N T IRV S ’
sétofddry laaiddd@nd Bidlideenedi ami ne, et hanol ami ne,
d| et hanol am ne, piperazine and the like. , The term
" phaCetigianti the cpypaunds s dhe invisntion gefaprisesasygupetrieally; substituted
r g 0 t
KRR b, SRR o3 Dy Sttt GRIRCHRAS o gty in the
compoal ol dgimientioni doadprgingomixiseesi of Gamécisimens ta 4 hgarticular

ti ssues of humans and | ower
asymmetrically substituted carbon atom or a single stereoisomer. As a result, racemic

mixtures, mixtures of diastercomers, as well as single diastereomers of the compounds of
the invention are included in the present invention. The terms "S" and "R" configuration,

as used herein, are as defined by the IUPAC 1974 "RECOMMENDATIONS FOR SECTION E,

25-



10

15

20

25

30

animal s wi thout undue toxicity, irritation, allergic
response, and the |ike, commensurate wth a

wo e@sonsbsd e benefit/risk ratio, and effective POr/US1964/019158
i ntended use, as well as the zw tterionic forns,
wher e possible, of the conpounds of the invention. The
term 15 "prodrug” refers to conpounds that are rapidly

UNDARNERGATBFERHOCHEMB TR 9, "Yhip qp% CAERNYS: 1wnpmmd Thie termes o and

of formula (1), for exanple y hydrolysis in_blood. A

B mh&rrml@md foil rg positions of cml@@pm@@um@ dhg i-gide of ﬁhe Teference plane

is %9 F@ 9 %9%1} %%%re\,{‘elz\% enthgeg aﬁ{rlﬁlé er ; esd}%%d %o(fmon Those

su'Bﬁitﬁérﬁé/ Eﬁl‘i% & theGpp pifRIssdd of thE t@ereﬁ&qﬂm dfe asmgiéd@rdbsﬁlptor It
Roche Anerlcan Phar maceyuti cal Associ ati on,

shpuldied St s gsage1digfvrs thgiphajiopusyelie gprgoparents, in which *
m%ﬂ’?soxﬂ%?dgvéttﬁ el A P¥erofk {P%Bfa?e cdi S{dR | eﬁ{écﬁzg’/ms o and P

ers cancer di seases that can eneficia
ccﬁlﬁg&faﬁdn bas useé heteiriabe s defimekd W§She 'Tthtmmhil Agstracgs Index Guide,"
exarrp l ung gﬁ% bgg%nchus prostate; breast;
ABBF‘r’P@ 5 ParagiPBRVanP8ect um thyroi d; stomach; 1iver

and g hgﬁ%%{é | e Rh® Héfﬁfacedﬂcgﬂ‘fi(cc%ﬁﬁbl"e%ﬂﬁi" reﬂ@é t6itBé nontoxic

urinary uterlne cor pus;  uterine cervix;
achd ar ytkalind eart metaj( shltef th2 &ogmph@g@fsformglm @. These salts can be

nyel genous Ieuk chr.oni c el agenous
DIRLAA oA i Briaiel SRYSRGT Y SURERRE gt B e Bynds, or by
e%ﬁt‘é'télj}' r&@gnéjﬁ@ ¥EXor dcid RnétiosRith aistita3¢ bfp@nic or inorganic acid or
on- hodgki n” | ynphoma; nel anoma; and vill ous col on

bad,erasmtlvaibre Rcmwmatige shlts ingludey buit are ok limiteeioy fhe fpllowing:
Vitro

acelate, s a&? :‘H\égtﬁ% gcétlr b' b £ tﬁe o%&o%eﬁze(?f:esﬁﬁ)%%ér bisulfate,

ed arone

bROARYSI Eélﬁﬂﬁ)r&t@,g etdﬁ%hor%@lf&ﬂa‘té) a dtgﬂlﬁi’oﬁﬁe e Utdyehslpbytaneproplonate
acceptabl e carrier or excipient. Suitable

dmvlﬁ’olé@cu . etaane;ulé@@éq@t sineoheplpnoats, s glyceaqphospliip,s hemisulfate,
h%pgﬁo\% rﬁ) an )f@nphﬁn Be0C &glo?ﬂ@nt Sh F&Hﬂd@ hydroiodide,

I érs a ehharcers, such
231&&1‘6&57%%{11%@% phokptagd, €, malzaesi urmethamulﬁd)rmie t al micotinate,

nonosacchari des, dlsaccharldes, starc gi
2@@p1|hgleg§5é1 fon@@,rg;qa a&eeppxgpggd)ectmgq, DRES @ﬂ; -f?lg@ggromnate picrate,
U 9 d a I
pgzggit %QB%Q%T %’?(é:él’rla%é) Miéﬁ?té: fapc?eg MRES%hng€! bUbReesulfonate and

opy dextrin,
ufddcynvoany | A)Ysrol; ohe Uasmmﬂogémmmmhmgrgom(m bg gwaternized with such
agfél,%sg%qaﬁy I g; Sl ngs[;tﬁg l %fhyll %ut& ﬁlélpnde bromides, and

ésaﬁibﬂcan‘?@ém{@&ﬁk@ aﬁﬁéthm aféﬁﬁzﬂ)tcﬁ ut?l agacauahﬁngxﬁfa@@ €long chain

scr| Rem ngton''s’ Pharmaceutfical Sciences,

hilixtes sietbas dGoyl, laarsrlbtwyﬂ@vh@ﬁ stml:hlqrndesa tperidee andiodiden, aralkyl

oS CHELTRES UL SR RIS, Sy MBomeARE g o

dispediEpoatity aﬂe"ﬂﬁ%r@é;l obf@fedCt i Vi ty by any of the
assays descri bed herein, by other KSP activity a@iays
k nowdExaples d}feachbvﬁhﬁigm@}’ denemploxsd o farm plramagequticglfy syceptable

oS5 AR AP i 0Bl R AL i nd
pBesphbiie dcidiahd shdbeorg@tic belds andenlicatisl, maleic acid, methanesulfomc acid,
succinic acid and citric acid. Basic addition salts can be prepared in situ during the final
isolation and purification of the compounds of formula (I), or separately by reacting
carboxylic acid moieties with a suitable base such as the hydroxide, carbonate or

bicarbonate of a pharmaceutically acceptable metal cation or with ammonia, or an
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to produce a single dosage formw Il vary depending

upon the host treated and the particular node of
w@eoisnissy ation. It will be understood, howevePCT/UkEID4/019158

the specific dose |evel for any particular patient

wi |l depend upon a variety of factors including the

activity of the specific conpound enpl oyed, the age,

orBAHY pHBiaf] seccl@AS R |terh@1?" dofline.S PKarntlicitically ABcepbtd salts include,
dm nistration, route of admnistration, rate of

a .
busseae eot Gmitedriag caionbibased om thealkaliad alkelie; eapthometal such as

arti,cul ar di sease r 9QI Ng: T :
oo P R AREARISH B e g th ik, a el o
nonkdu@tan@oian, RpateARd) laynmi@tiamh|riané danbiyie r @tibhg) eincluding, but not
.experinmentation and is_ wthin the ski gl and j,udgma\gth1 .
lingited hie canemeRiEsp cleRamethylemmeun, - [sHaeRyIammaniin, JegHylamimne,
y tig eghiMmitos ' ike.  Other
gRUGIARG: (BrESLARRY iy lnlc CEhMRIAGD Bt I RS,
repiesaitatileconganidi anidesd ustdslefor nthy foenation afivbaset alditiar salts include

exanmpl.e, of from0.001 tq 1000 ,.mg/ kg body wei ght dai.l y.
digthylamipe ethyleop  Pihaie, ¢oden 0 BiBEy s R like.

dai | & %1‘1‘1‘}‘(1 LutfQlTP Q8 édptabIS pFFYugsC @8 uBéd hérefirefers to those
am)u%]%es@gﬂi‘1 gﬁ rructlilpl gz thégrteof pto rrggke up the dalfelil

prodaes of e compoundsds thé prebent prvestion whivhee,ivothinghe ssepe of sound
adm nj stered oral.l arent er.al l 5.subl i al ,

mge i sbtge Sor PR 5078 Vi 4° P i and. Lover

artiRRlsGRthoht WA SRRy Uittitatioh, 041 8 8 iéspBiseS Bt eikd) commensurate

conventional nontoxic pharmaceutically acceptable
withrar feasanabledutnefitaisksrationand,effigctive fortheiraniepded usep 3¢ gl as the

agm.ni.strxation, my._al [ | v e . .
zy ﬂgﬁgrﬁﬂ‘s’agﬁﬁ‘?i E?Srs%?ei’ oo:}v%l? c oégo%?gnoggﬁels i enop shea® term
"3bdiugN QPRI BStEMPRMIS Bft afd) @apidlgT tharRRIrRBd 61 aliviaso yivhdl a parent
herei'n i ncludes subcutaneous injections, intr veaougkh
c@opundr efvore of dermyls (Dadereexmple.npe bydighysisom ploedsi fnthorough

1 echni . ] i oNn fxor y
SLEER Hp ST LBEHRION] 300101 SRS s Nove
Dehyerb Sykema)!l ACS) Sppaith 18gries 14, rendkind\Bioraversibki Ggriers in Drug

sui t abl e_di spersing or tting ents and,suspendin
Dasiend dn B tbr ReDe (i bl B EAISE ! Ay @y fereamon
Piaess,'lg 7,\&3(‘51%2 A ﬂl%ﬂﬁgéqﬁcdarg{a{éﬁ%g% By RkadnesSterile

Inject a ution or Suspension 1n a nontoxic
par efihe tail "tamee epfabicecaictudisdasarthatsah \bebenefiaally treated by the

St b KSPy Bings ForramEls DRt RO sk PrRUR By cRpnereas;
c@ﬁﬁ oa\rP(iatJ‘éEtmnBitl%_gSfd'; StoRRkh! 1108}, andMeltrhIkPhOd bfle TREH; UWidney and renal

e sofution! In addition, sterile, fixed oils
pelvis; coinaenthladvat;| yiegnp| eypeb; asterng glevvdky oyay; multiple myeloma;

suspendi ng medium For 1his. purpose any bl L.xed .
cSHPRGRD 53e T Ponly ol D BB B BB 8 hmphocyec
1é?éﬂ<aﬂia¥ GRydl6iaSleultdiniad Biain; Obral tavity aRd ipsryaxc farps; Glneillc intestine;

acid find use in the preparation_of |njectables.

nsubpdghin bmmhontaomelasema) angovilonsslan 3dsROBR- t he dr ug
can ﬁﬁe ?:rg{erﬁaﬁér?agxé}?/ %?éﬁn#erxllgoﬁ I':lt?e ugéfﬁigz’n%igg dt in %@EH fnhibiting the

noni such as cocoa butter an
gRelteifitshen eeltd. YT Sompounds may be used alone or in compositions together

with a pharmaceutically acceptable carrier or excipient. Suitable pharmaceutically
acceptable carriers or excipients include, for example, processing agents and drug
delivery modifiers and enhancers, such as, for example, calcium phosphate, magnesium

stearate, talc, monosaccharides, disaccharides, starch, gelatin, cellulose, methyl cellulose,
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10 which are solid at ordinary tenperatures but liquid
at the rectal tenperature and will therefore nelt in
w0 b@4n1esBum and rel ease the drug. Solid dosageP€DUAR04/019158
for oral adm nistration may include capsules, tablets,
pills, powders, and granules. In such solid dosage
fornms, the active conpound may be adm xed with at
sodRast Qﬁgodxgmléthyﬂl | ugNtlos¢iCh astuer 0S hydraﬁypispqu.’f cyclodextnn
starch. Such dosage 15 fornms may al so conpri se,
podwvingpyselidinense Lovh EelineoNRIcS 9B SHEHPES T5HTRe and Hheriike, as well as
c
oopiionS it L b, & Hpre b T ALER haBiduRny, acceptable
exgfiferts lakes dedchibed ds a@&n‘flﬁgtﬂﬁ's Rharaiceaticad rﬂmemes," Mack Pub. Co.,

buf feri ns agents. SE\F agig pi | |'s can additionally
Nejw JersepdPah W\WWPréW ’l’e&n]?)b RYE: Li quid dosage forns
for Eff@tlﬂv@ngﬂé ints | loRlthe rboﬁg%Pthc bR RRRLABS §ehiaBY IiMclude any

20 accepta si ons tions, suspensions,
amqytmﬂ suificEntitoadetoctably mbibhtck HP agmﬂryd:yt angyidf tlerassays described herein,

D d th t t
by, GBS YD dHE agesars byt Hiese Thah, QY Sith imdhe e, or by
dée&ttﬁlgraa iRBiIRbA or amlaiohwfagm@ﬁ%mwl ng agents,

cycl odextrins, and sweetening, flavoring, and

per f Tind angoug@ftastlvér imgre@mpdmﬁmydie eomebiprdewith the carrier materials

invention.can al so ni st red Jn th
1] PGBt BE PO T RS SRR g reafed and the
é}ﬁ&ﬁaﬁhb&e geadnviakthfien nmﬁﬂmciefsdﬁ)donow@tehemaﬂ theispecific dose
substances Li posones_are formed by, nono-

lewrel| for amappéumdar Nejigntavidlodepprdpepn %Yayr@uapéfaﬁm% ingluding the activity
%ﬁy & Spegt F C corgmund%%éfal% 5 gagg,n @ngg@? fgézr%ﬁlgm?llt%isax, diet, time

of @cﬁﬁﬁhﬁs@raﬁﬁn froti dTadniipBaai®Es raerofsctesion, drib e;ombmemen,t and the
con ositions in liposone formcan cont aj dln add|t

sqgrily eb iy padicalar ieeasp updageine gkt i EEP erapeutically” effective

SRR S A LIES ) SULLALEAS o bl na
withiasthé akiildyl jedeedentethé badindri |chm):1anbot h natural and

synthetlc Met hods to form i posones ar
art. Fepguinoses ok Jhp Rucsept dayeafipn D, B ?fapeﬁweéﬁ%g%& cftye fose wil
géf‘%%%ly%eoé Qe 'dally Qbéérﬂan?ﬂnytereﬁct@qq{ﬂsﬁn s'h?’léor d0ied Abkes may be in

9 WD 2004/ 1133
alﬁ&ﬁﬁthJSEcﬁOanﬁﬂ;ﬂd,Sﬁf fioki IOeO(Ilhtp dﬁﬁﬁbmg‘kg bodly tweight daily and more

n ered | e act.ive

PISHIFRLO0 1 0al° 20 GHHCE PR R gl b DRgas il “Ompositons may
&ﬁaﬁtalsﬁa{ BByt bisuBRRiIHledMER Lok cAPENE BailytRd. i N the
treatment of cancer. Representative agents useful in
conmbiThacompowids lof thﬁ:@rea@ohm@mum B8y bhadministared erglly oparenterally,

e treatment of. cancer. incl 0

S e B2 o Bl RS S Bgah PR, Bty in dosage i

fé}ﬁﬁﬂ‘&ﬁhb Neontridihgl Odcdeémbnkl noglegizy ‘pharfhacékﬂfcbmm Acéptable carriers,
cisplatin, taxanes, tezacitabine, E;cl ophosphan de,

a«huumiés AR ebiciss. as; doRETch | BopicalradmBiSyeRqmEaY A E¥s e he use of
ﬁH&luMms{erﬁ@n%?cﬁEésaﬁ%édehﬁm g&%‘téhgg Pr iGopBlesisAfevices. The

er-cancer erapeutic a
term parenteral as used herein includes subcutaneous injections, intravenous,

intramuscular, intrasternal injection, or infusion techniques.
Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or

wetting agents and suspending agents. The sterile injectable preparation may also be a
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The above conpounds to be enpl oyed in conbination with
t he conpounds of the 10 invention will be used in
W b@rapsss i ¢ anounts as indicated in the PhysiPCEHNS2004/019158
Desk Reference (PDR) 47th Edition (1993), which is
I ncorporated herein by reference, or such
t herapeutical ly useful anpbunts as would be known to

stéH18 igEctap16isoRkivn DKishdpehdiod e a dohtoxisareemiy Rdsepaibld tituent or
invention and the other anticancer agents can b

e .
sobient, rfos exanende.cas & pdutia: b ritepprngdiol mivmng the @gpeptable vehicles

osage., o t | [ ) e,. , .5 of .t . .

s S nE s PRSP APk, ol B odium
chid@sdeolutidhl Bfladditias stepile) fixad bilaadeshvatiohdldr apployédas a solvent
response dependi ng on the route of adrri,[;i stration, . .
orgagRenfing mesiump Fop thitRurpossany: tlend Bxgdpikmay be epployed including
i: The.: .nat i ' i 0] . AS..: .
oL one I SARRAAEL RSy e R e i s n

preparhtiomofiigjebiables.agent s. Wien adnini stered as a

conbj nation, the therapeutic agents, can be fornulated. .

as S%‘ﬁ_ﬁ’f’é‘f‘gleg éor%%bgﬁ?m%tlo%\ﬁf@ﬁ drpgca Weﬁfrefl %éf mixing the
drdg Wt d el rShifiRheR bxdipi@BSsuck bs E&8a blRERRA Polfethylene glycols,

agents, can be given as a single conposition. )
which i 2z tsolid) eh srdisauy Hemperamnasxbut diquid ahitisi tectat ¢eraperature and will

cancer gr.owt h through jinducti.on of cell cycle arrest,
theye czr_eere%wm%refw _ tel5ASCORe (- col | cycl e i nhi bi t or
pf27Ksaid E@sfa%g;f&ryl\?ﬁpfo& oraaﬁrﬁgg&aﬁ&pmytihahd@@apggwsg fiblets, pills,

of the Ras- Ki nase pathway alters the 2
ppindssp handy praniles sknasueh sﬁhfggvsaigp forrah thRagctive scompound may be

(nhibitory.activity in.arresting the I cy. [
oded e B8 oo L Bt Bt Ao bBSe s, g Such dosage
for@S Ir8dy25166 cOfaprIeY @B is Abrradl, practice Phdditiorah @ibstahtes 403BBhan inert
2001). As reported by Donovan et al., inhibition of
difaepie, eei.gHbII¢aNGE ABPRE GHCh Ao MATBPRIURI LeRralEK In by Baseor! capsules,
B LELEE DR BRE s b e Bl sk LOTRUE a i
caﬁmlﬂﬁfoﬁdllﬂbé prepared vithemsdrici ooatings. Accordi ngly, in one
aspect, .the conpounds of forpula (L) may he used.in )
t he Ligquichtdosaee EMmHofdho AR RPUATEREOY e rlg?luieu dfpamuacentically
. 0 . C t \Vj . . ! Q . d.l t
oREEAEL ALO S 6 A58, Sy E56 BB nc i
canmoenlyt isdain dret axtasodr asgestérs. SuclB CowPogifions MB38Bo comprise
>CT/ US20Q4/ 019158 | n hemat ol ogi cal cancers, such .
Y €1, 23 e B SR AmECHI) Ui gt Cvelodextrins, and
| hsd &SRS IBEGasfor the constitutively
S‘g%ét%ﬂg%}é ’g%wé%%-’AB ff tyr%sﬁgneski nase. The afflicted
pat i h¢ sompeunde of drespresent invghider e also berafiminigbed in ghe form of
liRoRBE A Or B B ey eyl oL bl ppotvics or
oﬁléyﬁftsia%ﬂbs%ﬁsﬁ Cips &8ss ai€RAed by enddloe e ealti-Rintdllat hytrated liquid
but then relapse |ater due to resistance-conferring, .
crystakst thehsire disparsedin aa paueous ohedivm. | ANy perytaig dplgiologically

h d . . . ki
o246l SRR b D8l PRy AR BpblalPla b03881 T
predtit Mohipagitiony & lipesenenforii cedsenkdin,t ineaddlitiven foad loampound of the

rovi des additi onal . .
ppesent invention, stabilizers, preservatives, excipients, and the like. The preferred lipids

are the phospholipids and phosphatidyl cholines (lecithins), both natural and synthetic.
Methods to form liposomes are known in the art. See, for example, Prescott (ed.),

"Methods in Cell Biology," Volume XIV, Academic Press, New York, 1976, p. 33 ef seq.
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protecti on agai nst resistance-conferring nutations.
Accordingly, in another aspect of the 10 invention,
wo be4aaspounds of forrmula (1) are used i n conbPCEHUSINA/019158
with at | east one additional agent, such as gl eevec,
in the treatnent of hematol ogi cal cancers, such as
chroni c nyel ogenous | eukema (CM.), to reverse or
Pr evemile 1tBS lcd ﬁ@ﬁﬁlst(ﬁ‘ thBen¥ntiofash WN&dmiatkidred @B ahe sole active
agent. In another aspect of the invention, kits that
pham;ambcad agedy thenpean aémwésn egmbipationwith Aue ek MEHs ofhe agents
vide tat
ﬂﬁ]? gr?ar H{ gis gﬁm E a%l}élsei!n?]ast é’?’ i ggﬁ’tg fff)ggrﬂﬂmg{lon with the

cdnﬂlfdublds Bﬂthdhﬁ\fbﬁhbl@ﬂ’dr the krehithat bfl@naexclﬁblludé aﬁ)r example irinotecan,
proliferative, disease by adm ni sterl ng ﬁ\
toppi§Fas + SciRingntelesves.n dickesabb u Adiuoreray egélﬁ9vonn carboplatin,

c1%1%1¥t?fﬁt6' t%gag)[‘%l | +eDSitABRE" Stcgagg\%géﬁarﬁﬁ@d' Lihedy &BE N Chnatinib,

‘'owt ng exanpl e ar€ provi ded by way

amthiratydlined, rizdiimab araﬁmumabgctbpdismmrahed inlobivers, &0well as other cancer
limting Qf the present invention. EXAMPLES Referring

C@H‘@Féa@%%{%geé’ésthat foll ow, conpounds of the present

:jg\é S?%Q%V%E’ﬁ o315 88 'eﬁlﬁ’ﬁ)}}ﬁ i GorhbiBatiGi WRA%he compounds of the

herefn, or oth et hods, which are well
inkextiom wilh Hehesedrin. thEtapeutinmpomonuals aseindicatedr i ther iPhesdciys’ Desk

RgefaeREDR] B H ittt r bR ip oSy LRB et Rerf g or such
thorpatitiiallP AsdfBith RntMs! 18 be MaewR 1R losdinarfRRill in the art.

anal ytical colums were Alltima C 18 reversed phase,
4.6 Xhesompenhdsowf Ahet byRntiaeapdi Bedother |anHeanepr agents can be

adi e uti on used I rt %
SRR P o oot 5l eIl et B By dddes"Dosage
1618 loP i ddtive c@ﬂlﬁéurﬁlsﬁﬁ&hd)@banosﬂ&nﬁbﬂ tlieeiﬁven@doh B bevirked so as
contained 0.1%trifluoroacetic_acid 30 (TFA

tocsdmm@rdayrmeth@rawléé@@enwiqmdlwP@ﬂ@tromeg)ﬁtad@mtranon severity

oP ﬁl%ocﬁ:%'r;a%)e?n&gt:ha %{Pgﬁsre dgtﬁtg E)Etlel%sf\‘%lg k@gga%gl\ﬁ Q:hﬂ g)g:%ﬁmlmstered as

sdpafdie lcofpositibnd o€ a(sPhtdilsélelr@isagePémms)Cmeml@ botn agemte.  When
I nstances, purity was ssessed by thinla

QRIS G i FOmpinziegn, [BF TBeTghersie agents] chay b, Termulalgd as scparate
ot Fiutlo GBS 18 Some sihe P OGNS BidS3or the therapetic

addnts, Eaﬂbesgnvbhasa;hagbsom'ﬁhﬁmmsul ts vver e readily
det ect ed vi sual | under | et b . .
crmpl APRSECHERS, SHSloto5a i {OLBG L P WL o induction

o?ééﬂ Wc[@aﬁe@? IR ?édﬁ?res Mé%%tlérpspﬁl& @él%idl&uﬂib’ﬂoy gQﬂdﬁaS_Recenﬂy, it

performed on one of CMVB i nstrunents: Wat er s

h&yéxeam shaivni amceaclsWamcofaﬂn RagRef- Wa%sm_@smﬂlway alters the

EBPGRRTED b ok Padiin, ienBEG kS ety Bificf i drililing the cell

g&e 99 %kteReRéD nﬂh&xreb%r Q:ohﬂ‘lbﬁﬁhgrto%ﬂtfés@o@ﬁo/ﬁﬁgétanﬁé qWohei®, et al,
nm./ m n; nol ecul ar weig

J. Biol. Chem. 276:40888, 2001). As reported by Donovan et al., inhibition of MAPK
signaling through treatment with MEK inhibitor changed the phosphorylation status of

p27 in hormone refactory breast cancer cell lines and in so doing restored hormone
sensitivity. Accordingly, in one aspect, the compounds of formula (I) may be used in the
treatment of hormone dependent cancers, such as breast and prostate cancers, to reverse

hormone resistance commonly seen in these cancers with conventional anticancer agents.
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range 500-1500; cone Voltage 20 V; columm tenperature

40C) or a Hewl ett Packard System (Series 1100 HPLC
w@dowmms33Ec! i pse XDB-C18, 2.1 x 50 nm sol vent PGY/ESMN3/019158

10 1-95% acetonitrile in water with 0.05%FA; flow

rate 0.4 nlL/mn; nol ecular weight range 150-850; cone

Vol tage 50 V; colum tenperature 30C). Al masses are

r ep%t ﬁéma@ﬁ)gﬁm S&@nbdrs,! REHPR! eRhRA nBRIcBhoUsO MukefVRCML),

anal ysis was perforned on a Hew ett Packard instrunent
ch(rtbmml Smnslesatlcglass e¢sponable gioaghe vﬁomiltatlm sﬂctlva’fed BCR-ABI

AN, R b by AT
ty?c@ﬁﬁ KifaBPnHibift?; asZPreBuln ot RSibigasof A’@ll\kihaée@actﬂzltﬁiﬂmvéver many

col um: 596pheny| met hyl sil oxane, Moddel .  No.
pai@mgmima,@vanmdmtngﬁ disgase 3espondnty hesven tnitirlkys by t  then relapse later

utl(g:)::rggs n%g&?x#rﬁné ?'iﬁg)%g 21681%%1 %%E{ agx?lo Al Itnol:ztro studies have

denadristratedithdt. BOTReAwIpemplodh the Raf &irtee \pa&miyttbeerhciﬁl\/ﬁ offects. In
20 the known chem cal shift of the sol ven Sone

addifigso UnBbYREPIEES TRANCORT, Kingee dn dharserme Pathysey Areyides additional
. ! s

phfision 9P FRLOTB € 0P SRR, SAEREEn ) M et of e

1n&61ﬁ&ﬁl$&hb bympbmme ndfaformahally sirs L(s%smrmnﬁnmltipniwﬁh at least one

Tucso Arizo Meltin oi nts ete
QUL PET BB SeBoRtse. oAl Hpgmeat o6 homalogiea cabesns. such os
cHYBSis AR T%%h&?s)leul?ehﬁﬁ’ AERIL) B SRR GHprenst i’@fs@m@é‘fd h8dt least one
out using a Flash 40 chronmat ography system and
addﬁacﬁlalage@t)A ( Bi ot age, Charl ottesville, Virgini a) or

ash col um onato silica
(230 %@ﬂ}?éémec %Igb? H‘@{e }Q}qéfhay “giff Oﬁeemg? fgrpounds of the
m@eﬂ&d ﬁ%gﬁ@ﬁeed pmﬁ&s&ﬁatmltgmhﬁala a%femahame@) and a
for the Flash 40 Bi otage system and flash 30 col um

paskagninsotoapyer iehelnginthuding diseetions forrieatingor collulan,proliferative

acet ane ne and

AR5 By GrmiiR AR 4SSk Bt PR ML INATNC 2

r eveTke preRas envdilién WallEbY alridem’fhod OMoEN tréaalily Obys reference to the
acetonltrl le and water with 0.1 %c¢trifl uorogaceti

fodlomdng exgannlys, )by ara ByBlepdy W el peripg gnd ‘oot intended to be
0 t din th |
S AR R, e ous ATP: | Adenosi e

tri phosphate 5 9- BBN 9- B&E¥AMBIHS([ 3. 3. 1] nonane Boc:

tert-but oxycar bonyl . .
Referring to the examples that follow, compounds of the present invention were

synthesized using the methods described herein, or other methods, which are well known
in the art. The compounds were characterized by high performance liquid
chromatography (HPLC) using a Waters Millenium chromatography system with a
2690 Separation Module (Milford, Massachusetts). The analytical columns were Alltima
C-18 reversed phase, 4.6 x 250 mm from Alltech (Deerfield, Illinois). A gradient elution
was used, typically starting with 5% acetonitrile/95% water and progressing to 100%
acetonitrile over a period of 40 minutes. All solvents contained 0.1% trifluoroacetic acid
(TFA). Compounds were detected by ultraviolet light (UV) absorption at either 220 or
254 nm. HPLC solvents were from Burdick and Jackson (Muskegan, Michigan), or
Fisher Scientific (Pittsburgh, Pennsylvania). In some instances, purity was assessed by

thin layer chromatography (TLC) using glass or plastic backed silica gel plates, such as,

-31-



10

15

20

25

30

Celite Filter agent DAP or Dap: Di am nopropi onate
DCM Dichl oronmet hane 10 DEAD: Di et hyl

wa@zodiicaspoxyl ate DI EA: Dii sopropyl et hyl am ne PQIVBS2004/019158
4- Di met hyl am nopyri dine DME: 1, 2-Di net hoxyet hane
DMF: N, N-Di net hyl f ormam de 15 DVMSG  Di net hyl sul f oxi de
DPPA: Di phenyl phosphoryl azide Et3N Triethylam ne

foElGamPle( BalthUBENWiRH GEPNBOMH Yelbic bitetsc arbodidsilisievere readily
EDCl : " 1- ( 3- Di et hyl ami nopr opyl ) 3- et hyl car bodii m de 20
demto@rvisEdkyyundac eliravieletdigk, oFt i gmplogingcwell known iodine vapor and

- Fl uor enyl net hgxycar bonyl dvy-OH d ycine HATU:
O%r(v?“pﬂ%\{%%t?%oélgf’- 1-y1)-N, N, N N -tetranet hyl uroniu
M  2R1afesiRbeoinételp Aegpia s pBfbimed dnlofd- dFmaot CMVEszibtruthents: a

-yl)-1,1,3, 3-tetranet hyl uroni.um hexafl uorophosphate
Wiators Sprtsmr(@lisoee HBERLC and apdicragpassizd mass spectrometer; Column:

* Y, L . s Hi )HES,S - 0i -95%,
i KORCRLIE! S\ SERE oiFER ool S5SASUoLbOH & 6595% o
9208%) 2d33AhilPGT W2 Mt 0.09%IFA; l{1550raiad Benl/thie; molecular weight

concentration of _an inhibitor that causef5 (?%50%

rapgel 36911600;i 6908 YRliwea 280V acelrwmn iymperaprei) ¢l 8 Jhaiit Packard
S0 1T e S Toonaene 08 s St s
1-95% acetonitrile in water with 0.05%TFA; flow rate 0.4 mL/min; molecular weight
range 150-850; cone Voltage 50 V; column temperature 30°C). All masses are reported
as those of the protonated parent ions.

GCMS analysis was performed on a Hewlett Packard instrument (HP6890 Series
gas chromatograph with a Mass Selective Detector 5973; injector volume: 1 pL; initial
column temperature: 30°C; final column temperature: 250°C; ramp time: 20 minutes;
gas flow rate: 1 mL/min; column: 5% phenyl methyl siloxane, Model
No. HP 190915-443, dimensions: 30.0 m x 25 m x 0.25 m).

Nuclear magnetic resonance (NMR) analysis was performed with a
Varian 300 MHz NMR (Palo Alto, California). The spectral reference was either TMS or
the known chemical shift of the solvent. Some compound samples were run at elevated
temperatures (e.g., 75°C) to promote increased sample solubility.

The purity of some of the invention compounds was assessed by elemental
analysis (Desert Analytics, Tucson, Arizona)

Melting points were determined on a Laboratory Devices Mel-Temp apparatus
(Holliston, Massachusetts).

Preparative separations were carried out using a Flash 40 chromatography system
and KP-Sil, 60A (Biotage, Charlottesville, Virginia), or by flash column chromatography
using silica gel (230-400 mesh) packing material, or by HPLC using a C-18 reversed
phase column. Typical solvents employed for the Flash 40 Biotage system and flash
column chromatography were dichloromethane, methanol, ethyl acetate, hexane, acetone,
aqueous hydroxyamine and triethyl amine. Typical solvents employed for the reverse
phase HPLC were varying concentrations of acetonitrile and water with

0.1% trifluoroacetic acid.
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NaOwe: Sodi um net hoxide rim Nanonmeter NVP:
N- Met hyl pyrroli done 10 PPA Pol yphosphoric acid PPh3:

wareiopheasyd phosphene PTFE Pol yt et raf | uor oet hyP@mnes2004/019158
- RP-HPLC:. Reversed-phase high-pressure |liquid

chromat ography RT: Room tenperature 15 sat: Saturated
TEA: Triethylamne TFA: Trifluoroacetic acid THF:

The te1RMiAY akabbiRvialibiis ustBietRicRemBls:TLC: Thin | ayer

chromat ography Trt-Br: Tert-butyl brom de

NomeACOaE ur e féﬁettonﬁ?l@xan'pl e conpounds was provi ded
usi ng_..ACD NameAq}{gJu%i on 5.07 software (Novenber 14,
2001?q'avai | abl e “from Advanced Chemi stry Devel opnent,

I nc. ASPe of tAdemmineariphissphatd starting materials were
named using 25 standard_ | UPAC nonenclature. It should
be urd®Nt ood g‘r%ﬂra lwlﬁﬁﬁaﬂp%naé‘ﬁnpounds according to
the iggyention ey EXRLRoh ﬂthe phenonenon of
tautonerism As the chemcal structures within this
speciCeliteat i on EHteregdny represent one of the possible

tautmel;i forns, it should be understood that the
i nvemt'toff e#to I0QRrORINate, it oreri ¢ form of the drawn

strugyente. 30 DicHiSrolRbRRst 0od that the invention is
not limted to the enmbodi nents set forth herein for

i |1 udBARi on, Pigthdrsedicaboxflatesuch forms thereof as
come Wt hin the.scope .o t he above di scl osure.

Exanp A" DBy oY) Uss004/ 010108

Synt iagAp of a4isipcaseahiabpyeline

Pyridino[1, 2-alpyrimdi n-41-)§gﬁie:

N- ( 3DAMEhopr op 2y Rimahetyspaaay| ) - N- { [ 4- oxo- 3- benzyl (5-

h dr i di nof 25 L. di n- 2-yl )] propyl
Icca?ﬁ%f;('am de NﬁNﬁ%lF%k@%ﬁ%,id%t he synthesis of a
repr @@RO0at i veDiyeihgll sidfokid- a] pyri m di n-4-one 5 of

the invention is described. The representative
pyri SEREY:1, 2- aPigheny rhosphorglpzides

>

Etz;N: Triethylamine

EDC: N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide

EDCI: 1-(3-Dimethylaminopropyl)3-ethylcarbodiimide

FtOAc: Ethyl acetate

EtOH: Ethanol

Fmoc: 9-Fluorenylmethoxycarbonyl

Gly-OH: Glycine

HATU: O-(7-Azabenzotriaazol-1-y1)-N,N,N'N'-tetramethyluronium
hexafluorophosphate

HBTU: 2-(1H-Benzotriazol—1-yl)-l,l,3,3-tetramethyluronium
hexafluorophosphate

Hex: Hexane

HOBt: Butyl alcohol

HOBT: 1-Hydroxybenzotriazole

HPLC: High pressure liquid chromatography

NIS N-Iodosuccinimide
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synthesi zed in twelve steps as described below Step
1:
wQ@2qoehiBsd et hyl ) - 5- hydr opyri di no[ 1, 2- a] pyr i m BCTHUL20041€19158
O NC 10 15 g (159.4 mol ) of 2-am nopyridi ne
was conbi ned with approximately 80 g of -
pol yphosphoric acid and heated to 120 Cto all ow
St i rIU'ﬁ{ﬁalueT 0 U1 EQRrehikitita 60kbtinbibiteshat added $15094 yeduction
30.5 (223.2 mol ) of ethyl-4-chl oroacet oacetate and
stirred at 12dcamergeed arivibgen for two hours. The hot
reacti Q. m xt hen poured over 1500 nL of 15
ice \ﬁié‘ﬁgr andtirg%ﬂrgﬁ%givi gorously. The aqueous | ayer
was Bemas:at ed fagdidekioniatbgephy/inass spedttyrhetne chl ori de
(6X,_approximately 6 L). The conbi ned organic | ayers
ver eLBRShed  viaw resalutipn mags SReckeemeBhd brine and dried
over andyaghhyated carbon. The solvent was
renove %Ioﬁ vacuo billeéll ding 30.7 g (157.7 mrmol, 99% of
2- ( cNhOMetret hy$gdivm methoxide
hydr opyri di no[gl, 2- agtgryri m di n-4-one as a white solid.
20 S%€p 2: anom
2- ( cRpvgs.onet hyN)Mgmmggbﬁd@%dr opyri dino[ 1, 2-a] pyri mi di
n-4-one. O NI C m xture of 21.9 g (112.5 mmol)
of 2PRAhI or orePdlyphosphdriccacobyr i di no[ 1, 2- 25

a] pyLi,m di n-4-0ne and .38..9 (168.8 nmol ) of

N-i otfo¥ucci ni nf‘a@*qnx %Ié’ﬁpl?‘mgof acetonitrile was
stirpgggpat 800pspdanflmirbétagiene f or 16 hours. The
reaction mxture was then allowed to cool to anbi ent

t enpBPHRIE: anBevansedaphasohighpressurgdiquidahirragiogiapi¥c uo.
The pesulting solid was shed with water, saturated

I\IaZCEEZ, sat ur %qiﬂ?ﬁy\g@%ri ne, and filtered. Drying
undegaty educed giesfddr e at 40C overnight yielded 29.8 ¢

-35 WD 2004/ 113335 PCT/ US2004/ 019158 (92.9 mmol, 83%
of TEA: Triethylamine

1
2-(c romet hyh).n3- | - 5-hydropyridino[ 1, 2-a] pyri m di
n- 4- giﬁg' as a #%lgﬁ?ﬂog%gl\%ﬁc@ol id. Step 3:

( 3- i DH®- 4- ox0- Pethahytdafyrandi no[ 1, 2- a] pyri mi di n- 2-yl ) net

hyl acetate. QO O- NNII 50
Thr: Threonine
TLC: Thin layer chromatography
Trt-Br: Tert-butyl bromide

Nomenclature for the Example compounds was provided using ACD Name
version 5.07 software (November 14, 2001) available from Advanced Chemistry
Development, Inc. Some of the compounds and starting materials were named using
standard JUPAC nomenclature.

It should be understood that the organic compounds according to the invention
may exhibit the phenomenon of tautomerism. As the chemical structures within this
specification can only represent one of the possible tautomeric forms, it should be
understood that the invention encompasses any tautomeric form of the drawn structure.

It is understood that the invention is not limited to the embodiments set forth
herein for illustration, but embraces all such forms thereof as come within the scope of

the above disclosure.

Example 1
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A mxture of 20.0 g (62.4 mmol) of
2-(chl oronet hyl ) - 3-i odo-5
whyanomsss di no[ 1, 2- a] pyri m di n-4-one and 9. 2 gp¢PBSH04/019158
mol ) of potassium acetate in 200 nL DVF was stirred
at 40C under  nitrogen for three hours. The reaction
m xture 10 was allowed to cool to anbient tenperature

and the gagihdsisOF aepPseRBBvePYRTind[Q.2td1ByriaRTih-“athe:
sol utioncaused the produ?t‘to precipitate out of _

(3X), nd ri n under I BC LEeSH o ”
overni ght vyiel l.d 2 % 911}; 10 &Eagggé of
( 3- i RAfis4exandted tHeydnaRyis i ddianeprksehtat]veyyridini] 12 2 pyrimidin-4-one
:yl)npthy[ acetate as a white solid. a ,:3? Ww. .
o2 tigamyeBEs ipdgycobed 04T e gapsesenigiiygp pyridino1,2-alpyrimidin-4-one 1s

¢ 529047 B153 dinof 1. 2. g
Pl B o e e dmdtigt DY o 1t o e ElBYo
Mol $tepfli: QAchlostonethyl)s-Hydtopridimpf i, 2Hainykiiidin-4-one.

alpyrimdin-2-yl)nmethyl acetate and 13.3 g (96.0 mmol)
of potassium carbonate in 300 nL nethanol was stirred

at anbient tenperature for 3 hqgurs. Excess water was
added to the reaction m xturey the m xture was
extracted using ethyl acedateL£3 ). ~The organic

| ayers were conbined, drie v and acti vated
carbon, and the 10 solvent was renoved in vacuo

yielding 12 g (39.7 mml, 83% of 2-(hydroxymethyl)-3-
! Odogf gg/sb”.@igﬂﬁdl)ﬂbmhﬁm?op@}mm& viHs Gofrbitred Ve tiRgprRoXiiatety 80 g of
. ep b:

sol i

palytiospharic/avitt i heaBdised 20 PC 5o Alaiv siyingd Tedhe resuliingyselution was

a(%%ié ns?ivlmf) mgf (2%3 ?ﬁgﬁ&%ﬁ?ﬁ-@%@éﬁé&g&% dnd sfikred at 120°C
uhbed hRRYED Erab hodrsa TRy hbfRedétiordmixee was thed folrédPoverd500 mL of

~of dichloro[1,1'- bis(diphenyl phosphino)ferrocene] )
icpawaterlanshgticred vizetonsly o renagisow et wasn sepagated gnd ‘extracted with

9,72 ol K3PQ4 | :
ol BRI SR (B SPY e 001 5 196 LMD Gufeg) B0t Qere washed
Wil dEturftd@ MNAHOO] hndbriBe Bad Zitled vBBNVIgE0, ahd metvhtat cB. The
sQet et FemC i au e SAEN OB N bRl H6 © HHoromettyl)-S-
hf &850 o HinfnidEX 428 o3 QYR Qliqas then added to

Step 2: 2-(chloromethyl)-3-iodo-5-hydropyridino[1,2-a]pyrimidin-4-one.

A mixture of 21.9 g (112.5 mmol) of 2-(chloromethyl)-5-hydropyridino[1,2-
aJpyrimidin-4-one and 38.9 g (168.8 mmol) of N-iodosuccinimide in 660 mL of
acetonitrile was stirred at 80°C under nitrogen for 16 hours. The reaction mixture was
then allowed to cool to ambient temperature and the acetonitrile was removed in vacuo.
The resulting solid was washed with water, saturated NayO3S,, saturated NaHCO; brine,
and filtered. Drying under reduced pressure at 40°C overnight yielded 29.8 g
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resulting in significant gas evolution. Stirring

continued for at |east one additional hour or until
w@aw4aernsed to evol ve. The mi xture was extractBCr/vb1004/019158

ethyl acetate (3X) and 25 washed with saturated

Na203S2 and brine. The organic | ayers were conbi ned,

dried over MSO4 and activated carbon, and the
(939l MRBE, 8985 JFERYRFoMmBhYBSURdo Bbxeydf@guidiﬂdng,z AprEfidal-4-one as

was subjected to flash chromat ography on a 10 cm
ahghtlbmwnﬁbhshl on with a gradient of 100% hexanes, 20%

oS ot G A B P BRI e

et hyl acetate in hexanes, 50% et hyl acetate in
hexanes, 57% ethyl acetate i no hexanes, 67% et hyl

acetate in hexanes, and 10Q% acetate yielded 3.2
g (12.0 mmol, 91% of N

2- (hydr oxynet hyl ) - 3- benz
idin-4-one as a pale yellow solid. Step 6:

2- car bonyl - 3- benzyl - 5- hydr opyri di no[ &, 2- a] pyri m di n- 4-
one. O NNH gO A solution of 26.5 rnL (53.0 nnDI)
of oxalyl chloride in 40 nL dichl oronet hane 10 wa

cool Ad poxtuesCof T20the & eé@? #i ngmedl uef or?- 09@%0@@6@&1)33’10‘10 -3-

PRl 14995 T, B 18 e e s

26_0"'1@1!& DRF wadairad £0400C vdderohitrdgeh for (tHrEe GoursNolhe whction mixture
2- (hydroxynet hyl ) - 3- benzyl - 5-
way @Hoyed itelicpe] B, 2mbiepl HarpcatEeaeh the; #diipypf excess water to the

S0 AT i L G il g Shé s s

firrerell,) washed withr wetehy3X)yiané dayidg sinder reduat pré’s&@fa‘ atr408@eovernight

SiGHer O ElB6 AriBibr SBOLPT Cadard-o-Su AR ngzafpyimidin-2-
@ﬁl gLeékggg g(ﬁﬂplent tenperature over the

one Excess water was added to the
reactlon n1xture and the m xture was extracted (3X)
usi ng di chl oronet hane. The conbi ned organic | ayers
were dried over MJSO4 and activated carbon and the
sol vent was renoved in vacuo. The 20 resulting
materi al was subjected to flash chromatography on a 10
cmcolum. Elution wth a gradient of 100% hexanes,
20% et hyl acetate in hexanes, 33%ethyl acetate in
hexanes, 43% ethyl acetate in hexanes, and 50% et hyl
acetate in hexanes yielded 3.1 g (11.7 mmol,67% of
2- car bonyl - 3-benzyl - 5- hydr opyri di no[ 1, 2- a] pyri m di n- 4-
one as a Yyellow solid. -38

ino[1,2-a]lpyrim
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WD 2004/ 113335 PCT/ US2004/ 019158 Step 7:

2- (1- hydr oxyprop- 2- enyl ) - 3- benzyl - 5- hydr opyri di no[ 1, 2-
w@kyniassdin-4- one. O N CNOH 5 A mxture PET/BSEHOH019158

(9.5 mmol ) of 2-carbonyl -3-benzyl -5-hydropyridi no[ 1, 2-

a] pyrimdin-4-one in 35 nL THE was cooled to -78C. To

the resulting solution was added dropwi se 11.4 niL

(11. feuDb)hfdro¥y 8 dh- Vdmopnela Yrﬂ idth-&bne.
-78C I%TE?QB@%{)W%@% e reacFji[I})}}ﬁfd\/\?gls,~1 qugch? with
saturated NHACL and extracted with ethyl 10 acetate
(4X). The conbi ned organic |ayfrs were dried over
MySO4 and the sol vent was - edl in vacuo yi el ding
2.95 g (10.1 mol, 106% of |

2- (1- hydr oxyprop- 2- enyl ) - 3y OH

benzyl - 5- hydr opyri di no[ 1, 2-a] pyri m di n-4-one as a
yellow.oil. Step 8:

2- (hydr.oxypropyl k-—<3- [ -5- hyd -1 di . j _
ok ASSTRURL ) T SR PR 0950 e o 2
a]E‘?lil(ijﬂﬁdil@-fzr%)_iﬁellf};ly;ﬂeﬂlj(e/ eals) p}3é3 @?6.9 3nhm3)z gl thtassium carbonate in
ropyridino[l, 2-a rimdin-4- .4 0% b
S TR ROl S YTt DS FREBE 4P o g AgEssoRater was
. ted t o i . ;
R e e
Thd ofgaait hyer§ 5@t aonfbined, daipd .ovep MegSihnmidtétormtedt babon, and the
t fil i
St it FHBRYI0Se YERITELE (T Al S5/ 6F g B methyD -
ioHH-gih d%ﬁ%idﬂio 22 GIMAHRRE-QRY bd 2 3mkesand. - 5-
hy rc?lpyrl |no[[1 2-

_ , pyrimdin-4-one as a brown/yel |l ow
oi | . SteBS: MOy HEBIH-Peary LUShyGmwpPridinsl ,2-glpypmadin-4-one.
[ 4- oxo- 3- benzyl - 5- hydropyridino[1, 2-a] pyrimdin-2-yl]p
ropyl nmethyl-sulfonate. O N O /.O

A mixture of 4.0 g (1324 mmol) of 2-(hydroxymethyl)-3-iodo-5-
hydropyridino[1,2-a]pyrimidin-4-one, 1.0 g (1.32 mmol) of dichloro[l,1"-
bis(diphenylphosphino)ferrocene] palladium(Il) dichloromethane adduct, and 8.4 g
(39.72 mmol) of K3PO4 in 30 mL of DMF was heated to 80°C. To the resulting solution
was added dropwise 40 mL (19.9 mmol) of B-Benzyl-9-BBN and stirred at 80°C under
nitrogen for 12 hours. The reaction was then cooled to 0°C and excess 1N NaOH was
added to the reaction mixture. Excess 30% H,0, was then added to the mixture at 0°C
resulting in significant gas evolution. Stirring continued for at least one additional hour
or until gas ceased to evolve. The mixture was extracted with ethyl acetate (3X) and
washed with saturated Na,03S, and brine. The organic layers were combined, dried over
MgSO, and activated carbon, and the solvent was removed in vacuo. The resulting
material was subjected to flash chromatography on a 10 cm column. Elution with a

gradient of 100% hexanes, 20% ethyl acetate in hexanes, 33% ethyl acetate in hexanes,
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O 5 Amxture of 2.56 g (8.7 nmol) of
2- (hydr oxypropyl ) - 3- benzyl - 5-

whyanomsss di no[ 1, 2- a] pyri m di n-4-one and 2. 42 pT/{32004/019158
mrol ) of triethylamne in 20 m, of dichloronethane
was cooled to OC.- To this solution was added dropw se
0.81 nL (10.44 mmol) of nethane sul fonyl chloride and

43R Ecthfls Hekdt On SRkbidsOBOYRSthD adbthRVWRd htBne8r §7%Oethyl acetate in
anmbi ent tenperature. Upon coggletlon, excess

hexianes, 67 Brashyn asetatade hexangs @and 4 00%ecthyd acetntsvieklsd 32 g @A@ mmol,

0 ti.0n_ \Wa ed with .wat ef. i - Na
o193 ob i HioR BRSSP by P Rl B2 R Rgiat o ds = pate
yéllogy sidvent was renpved in vacuo yielding 1.55 g (4.2
mol , 48% of_ [4-0x0-3-benzyl-5- Co
hy r $i69 6 G- HBponY b3 Bl it oRyzidjqT b rimidin-4-one.
nmet hyl sul fonate as a yellow oil. 15 Step 10:
(t-butoxy)-N[3-({[4-oxo-3-benz 5- hydr opyri di no[ 1, 2-
a]pyrimdin-2- yl)]propyl } am propyl] carboxam de.
O N\ aNH HN,,,,-,,iNr Og © 20 A m xture of
1.55 g (4.2 mmol) of
[ 4- oxo- 3- benzyl - 5- hydro i of 1, 2-
a] pyrimdin-2-yl]propyl (get sul fipnate, 4.4 g (25.2
mol ) of (3-am nopropyl)carbdhi ¢ acid tert-butyl
ester, and 1.68 g (0.4 nmol) of @otassiumiodide in 20
mL of DMF was heated to 60C for 30 hours. The
reacti on m xture was quenched with water and
ext r acdohdioni dfi26et MY (53 0ah@bB dfbXhlyl dhierié® P4 ad. dichloromethane
organic |layers were washed with -40 WD 2004/113335
WeECToosd 004+ 8161580 thatgrdtiegl shaHonavasnaddsd; meolugioneef 7.52 mL

(PSS pHBTE RO, 19438 YR S S48 e s

TaE ¥R taagedahgol@ibnaofl @.7¢ i (¢ P68 Mmol) B i(Bydrok $hetByl)e-benzyl-5-
di chl oronet hane: 3% net hanol ; 0. 1% annmoni a_vyi el ded )
hydrgpyriding[d.2s [pyrpidindemye #F 60 mL dichloromethane and the resulting

-J{ﬁ,%%%xa%é& &3‘:7@6(; #6106&%'?'19.9 nﬁ%h(éasf%ap? 241d AAbd.aZmmol) of
al pyrimdin-2-yl propy% am no) propyl | “carboxam de
trisghydaniizle | abd/ stiirbd atStEICIfdr one hour. The mixture was then allowed to warm

i et hoes b AR e N e g b 5 arien
ténieP A% R} BR)BHIPBF bnLRSR OXRBH SvatdPwas added to the reaction mixture

and the mixture was extracted (3X) using dichloromethane. The combined organic layers

were dried over MgSO; and activated carbon and the solvent was removed in vacuo. The
resulting material was subjected to flash chromatography on a 10 cm column. Elution
with a gradient of 100% hexanes, 20% ethyl acetate in hexanes, 33% ethyl acetate in
hexanes, 43% ethyl acetate in hexanes, and 50% ethyl acetate in hexanes yielded 3.1 g
(11.7 mmol, 67%) of 2-carbonyl-3-benzyl-5-hydropyridino[1,2-a]pyrimidin-4-one as a

yellow solid.
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alNNH ONJUO- 1101 Br 10 A mxture of 1.41 g
(3.14 mol ) of (t-butoxy)-N[3-({[4-o0xo0-3-benzyl (5-
whyanomgss di no[ 1, 2-a] pyri m din-2-yl )] propyl} PCT/US2004/019158
am no) propyl ] car boxam de, 0.04 g (0.314 mmol) of
4- (di met hyl-am no) pyridine, and 1.31 nL (9.42 nmol) of
triethylamne in 50 nlL dichloronethane was cooled to
0C. Stbe7: wes(laligiRekybremh ?rI)JB-lﬁanzﬂrY ﬁy@?0ﬂ!ﬁ1d1ﬂ18[15ﬁa]pynmldln-4-
nmol ) of 4-bronobenzoyl oride in 40 nmL of
ong: chl or onet hane and sIomAy all onwed to warmto anbi ent
tenperature. Upon conpl etion, excess dichl oronet hane
was added to the reaction mxture and the resulting
solution was washed with satu @ NaHCC3 and bri ne,
dried over MgSH, and the SQﬁ ep¥ was renoved in
vacuo. The resulting materijpl Wwas subjected to flash

chr omat ogr aphy on a 10 ITOMNY Elution 20 with a
gradi ent of 100% hexanag, acetate in
hexanes, 33% ethyl acetate iM Xanes, 43% et hyl
acetate in hexanes, 50% ethyl aOHtate in hexanes, 57%
ethyl acetate in hexanes, 67% ethyl acetate in
hexanes, and 100% et hyl acetate yielded 0.53 g (0.84
Mol A Affireobs 2. 5 9.5 mmol) of 2- carbonyl 3~benzy1 5-hydropyr1d1no[1 2-
(tert-butoxy)-N| _i 4- brorm henyl_} {4 0X0- 3- benzIy
ajpprimidin-4-one”in 35 mL THF was cooled to — 8°C. To the resulting solution was

QBB ine el ST A R0 i B0 KlohE BRMAN & 78°C
fof Q0Hdukd. I3RS A HIAA0 Q44 h8d bth éihﬁﬂed NH,Cl and extracted w1th ethyl
N- ( 3- ami nopropyl ) (4- br om)phenyl -N-{ [4-0ox0-3-ben

adefade G5 | Thergenpbinerl orepnie lasess Wers- dﬂeyl]ofyprgS}O‘; and tl"zle solvent was
reér?o%&éﬁ?ﬁgz? ylg@mé\'zy‘s) N10.NEmbL, 10894 3P 2t 1hFarBkyRofd-enyl)-3-

béedﬁyb{sn(hgmﬁyxgelgaﬂgz zé}pbnmmhplﬂemel a)safrye{nl]pw -@ko- 3 -b
Z | dl |
car %é‘m 8ardrthy %&Wpyﬁérm%? 19 Xnoayrzg ﬁgli_??oﬁpgﬂlu%ldo R4 dne.

di.chl oronet hane was cooled to OC. To the resulting
sol ution was added slowy 6.5 (26.0 mmol ) of
hydr ogen

OH

A mixture of 2.77 g (9.5 mmol) of 2-(1-hydroxyprop-2-enyl)-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-4-one and 1.4 g (50% by weight) of palladium on
activated carbon in 35 mL of ethanol was heated to‘ 65°C. To the resulting solution was
added 8.88 mL (90 mmol) 1,4-cyclohexadiene and stirred at 65°C for four days. Upon
completion, the reaction mixture was filtered through celite and the solvent was removed
in vacuo vyielding 2.56 g (8.7 mmol, 92%) of 2-(hydroxypropyl)-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-4-one as a brown/yellow oil.
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10 chloride in 1,4-di oxane and the m xture was al | owed
to warmto anbient tenperature. Upon conpletion of the

WO e@at113385 t he sol vent was renoved in vacuo yi ePdi/og004/019158
0.79 g (1.5 muol, 100% of
N- ( 3-am nopropyl ) (4- bronmophenyl ) - N-{[ 4- oxo- 3- benzyl ( 5-
hydr opyri di no[ 1, 2-a] pyri m di n-2-yl)] propyl } car boxam de
as astyhi t @:sol i d. [Fyedrplbenzyl-bshyRyspyneiiof1,0fa]pyrimidin-2-yljpropyl
Representative P dino[1l, 2-a] pyrimdin-4-one: N (3

methWr-bigrapy | ) - 4- bromo- N { 1- [ 7- chl or o- 4- oxo- 3
- (phenyl net hyl ) - 4H pyri do 11, 2-
al pyrimdin-2-yl]propyl } benzagide In this exanple,
the synthesis of a representa
pyridino[1, 2-a] pyrim di n-4- gnes»
descri bed. The representatiye
pyridino[ 1, 2-a] pyri m dig4q0he”1s 20 synthesized in
el even steps as descri lhed kel ow. -42 WO 2004/ 113335
PCT/ US2004/ 019158 Step I: N
7-chl oro- 2- (chl oronet hyl ) - 5- hydtbosﬁri dino[ 1, 2-a] pyrim
din-4-one. O CI\CN |1 C 5 15 gg(Ti6.7 mmol) of
2- am no-5-chl oropyri di ne was conbi ned with
approxi mately 80 g of pol yphosphoric acid and heated

wns BadBRgrouty 2367 g €17 anpofiopt FhIdDroh- Hnzyi-s-
hyRkdpyridtiot b A RRESHRALRhatMd 2ad &Il (IR4 @inoh20f Grivth§Rinine in

ni trogen for "two hours. The hot reaction m xture was )
2@ ménof dishlosameshane wepEoeted 66 0°ce Twilkis sahwioat way adfed dropwise

' T I :
o $ L SHEH sl B S TRe BBl o, G I BB poluon. was
allowed kb GvagRth ai®ibnt fhgRAitere] aAjRhonpldtionpaivess dithilbromethane was
saturated NaHCO3 and brine and dried over

. . ygS_OAr and
added i tpathedresgtiono mixtrre asg| thensolwien Maspvathef nWiil ctygler. saturated
' i .4 9 : %Wy of
NIIERS B B e eI S Warnd rr el NASDeamg e poyem v
reflidved- Onevasoa yiedingol1i.55 St ¢p22:mmol, 48%) of [4-oxo-3-benzyl-5-
e T T T
10.0 — 2efrr @bl et 0n&s | : idin-2~
L e
yiipedpyl itk Yooy Huaboxenmidele i n

f the invention is

A mixture of 1.55 g (4.2 mmol) of [4-oxo-3-benzyl-5-hydropyridinof1,2-
aJpyrimidin-2-yl]propyl methylsulfonate, 4.4 g (25.2 mmol) of (3-aminopropyl)carbamic
acid tert-butyl ester, and 1.68 g (0.4 mmol) of potassium iodide in 20 mL of DMF was
heated to 60°C for 30 hours. The reaction mixture was quenched with water and

extracted with ethyl acetate (4X). The combined organic layers were washed with
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250 nL of acetonitrile was stirred at 80 C under
nitrogen for 16 hours. The reaction mxture was then
W@bdoomes33z o cool to anbient tenperature and t hBCT/US2004/019158
acetonitrile was renoved in vacuo. The resulting
solid was washed with water, saturated Na203S2,
saturated NaHCO3 brine, and filtered. Drying under.
sa?ﬁ%h‘c% N‘AH@lO%S&H'@b%nét Al GveP WEESD Y BAd Bl WIvehelRds 2mdved in vacuo.
nmo of
The- pdshilbing-Ratersll was rsubjegtey -te- ﬂzshoclsomatography on a 10 cm column.

el SRS P G, S, 097 AR 90 2

(65 @floBr 0- 2509y dr @fy neetfbxﬁt&qﬁN qu{éﬁohd-df&ﬂzyl(sihy’mbﬁyrﬁhno[l 2-
a] pyrimdin-4- one, mxture of 10

a]gyremghwm&aamppﬂf}mn@mr@pﬂlczrwm ¥elley.aal i odo- 5-

hydr ridi;po[ 1, 2-a] Ihf Nler QF . DA .
A TR i R o et
h}&ﬁ@i@ﬁdﬁol[lgz é]@#mﬁndiﬁ-’@]—&l)]@fop&t}hhﬁbohﬂhiﬁ%)mﬂy]}ﬂ@bﬁanﬂde.
H20 and the m xture was stirred at 85 C for 48 hours.
The reaction was allowed to cool and 10 excess H20 was
added to the reaction m e. The aqueous | ayer was
separated and extracted h ethyl acetate (4X) and
t he conbi ned organic | were washed with
sat urat ed NaHCO3 dried over MgS™, and the
sol vent was renoved |n vhcuo yielding 8.6 g (25.6
nmmol , 91% of 7-ch oxyret hyl ) - 3-i odo- 5-
hydr opyri di no[ 1, 2- a] pyig_m di n-4- age yel | ow sol i d.
15 Step 4: 0 \/\/qm o
7-chl oro- 2- (hydroxyneth
2-a] pyri mdin- 4-one.
m xture of 5.0 g (14. 9 13574 of
7-chl oro- 2- (hydr oxynet hyly) - 3-i odo-5
hydr opyri di no[ 1, 2-a] pyri mdi n-4-one, 1.09 g (1.49
nmol ) of

pal | 4aFUSER ot of & 81 bt ARBDadR L O RACE Y operd bpnayi(s-
byt 75 anr?ﬁo K@Pé?ﬁyﬂrﬁld@ﬂy‘})]ﬁfop%ﬁ@ﬁ) beAlRtbhdamdR, T. T4 g

1e resul t| sol uti on"was™ add dropmnse 44. 8 nL

(312, mmnﬁmm @ﬁmE;thlmlW)me@BN mddl 3t mly 4 2mmol) of triethylamine

in 50 mL dichloromethane was cooled to 0°C. Then was added a solution of 2.76 g

- 3- benzylO 5-‘hydr opyri di no[ 1,
l:Lj1:tO0H N N 20 A

(‘

(12.56 mmol) of 4-bromobenzoyl chloride in 40 mL of dichloromethane and slowly
allowed to warm to ambient temperature. Upon completion, excess dichloromethane was
added to the reaction mixture and the resulting solution was washed with saturated
NaHCO; and brine, dried over MgSQ,, and the solvent was removed in vacuo. The
resulting material was subjected to flash chromatography on a 10 cm column. Elution
with a gradient of 100% hexanes, 20% ethyl acetate in hexanes, 33% ethyl acetate in
hexanes, 43% ethyl acetate in hexanes, 50% ethyl acetate in hexanes, 57% ethyl acetate
in hexanes, 67% ethyl acetate in hexanes, and 100% ethyl acetate yielded 0.53 g
(0.84 mmol, 27%) of (tert-butoxy)-N-[3-((4-bromophenyl)-N-{[4-ox0-3-benzyl(5-
hydropyridino[1,2-a]pyrimidin-2yl)]propyl} carbonylamino)propyl]-carboxamide as a

clear oil.
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25 80 C under nitrogen for 6 hours. The reaction was
then cooled to 0 C and excess 1N NaOH was added to
W b@4nenss i on m xture. Excess 30% H202 was t hePCHUS®A4/019158
to the mxture at O Cresulting in significant gas
evolution. Stirring continued for at |east one
addi tional hour or until gas ceased to evolve. The
M Xtges Wagp:ext r act g3Mntifofbiwi)(4-brdfo Od/{ 4L 8235-benzyl(5-
PCT/ US2004/ 019158 agétatel?4 K and Wg%ﬁ%?@ {&ﬂ oyl
hylopridined] 15&2lpssmidin - lprapyl [TAdos BHE ¢ | ayers were
conbi ned, dried over MJSO4 and acti vated carbon, and
the solvent was renoved in acuo. The resulting
material was subjected to i@ chr omat ogr aphy on a 10
cmcolum. Elution with grzdi ent of 100% hexanes,
20% et hyl acetate in hexa 33% ethyl acetate 5 in

hexanes, 43% ethyl a N hexanes, 50% et hyl
acetate in hexanes, R7% et HI acetate in hexanes, 67%
et hyl acetate in hexa s, Nany”100% et hyl acetate

yielded 1.38 g (4.6 nmolo 3NQ _«f NH,
7-chl oro- 2- (hydr oxynet hyl ) -13- benzyl - 5- hydropyri di no[

1, 2-a] pyri mdin-4-one as le yellow solid. Step 5:
2-car bonyl - 7- chl or o- 3- ben 5- hydr opyri di no[ 1, 2- a] pyr
imdin-4-one. 10 O C / NO 6.9 nL (13.8 nmmol)

of oxalyl chloride in 13.8 g di chl or onet hane was
cooled to -78 T. To the resulting solution was added
a solution of 1.95 nL (27.54 mmol) of 15 DMSO in 6.12

Then bAGE R AP CEnthatdn bf ?""f?"%‘g"éﬁ@(%%ﬁ&?‘;e“%‘fw ~{[4-oxo-
3-'beﬁi}ll(dnlwd20ﬂyh1yldfo@lg§lm¢p}lmm)iH82—benzyl

sBlremPRI G ORR PP @%h{’l@é‘%&epﬁlxeﬁa%ﬂ‘&m%wﬁ@a cooled

toabc’(f 7&§oGnt %Suﬁ {ba fon WRERIMASIARY eSS Qnﬂ§26rb Iﬁﬂlél)gof hydrogen

) of triet mne and stirred at
clidotide irT hd-divseng raﬂdwhs nyikewe avlab @lleded o wearmm tzcnmluem f@nperature

nd stl red anot her .hou in m xt
URPR SR tion,eff e BRce: GO eah R detioed fa ey YRdtRE 079 g
(COHRQ, of 10098 howgr. N@Scﬁﬁﬁomgﬁ')(4\lﬁ§méﬁﬂ&ﬂ'l)m- Jﬂ-@xo-3-benzy1(5-
reaction m xture and the mxture was extracte X)
hydropyyidinah)2ealpyrimisima-yDipropyld aasbersenide goim wbite agleff
were dried over MgSH4 and (ct [ %aé ed carbon and the
sol vent was renoved in va resulting material

was subj gghesit 6f 4 R@ﬁ@s@kﬁtﬁﬁ%ﬁ@ﬁﬂh} afpyrithidid-4bhe:
coI urm El ut| on 25 VVI th a radl ent of 100% hexanes

a]pvnm1d1n—2-vl]propvl}benzarmde

In this example, the synthesis of a representative pyridino[1,2-a]pyrimidin-4-one
of the invention is described. The representative pyridino[l,2-a]pyrimidin-4-one is

synthesized in eleven steps as described below.
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hexanes, 43% ethyl acetate in hexanes, 50% et hyl

acetate in hexanes, and 100% ethyl acetate yiel ded
wa2@8/1833. 6 nmol , 78% of PCT/US2004/019158

2- car bonyl - 7- chl or o- 3- benzyl -

hydr opyri di no[ 1, 2-a] pyri m di n-4-one as a yell ow solid.

-45 WD 2004/ 113335 PCT/ US2004/ 019158 Step 6:

7- chitew p— ?-cmbrmctbmydiﬁapymsnyyltdpyadmpzmaj@nmdmo@yﬁe

di no[ I, 2- a] pyri m di n-4-one.

m xture of 0.1 g (0.34 mmol) of

2- carbonyl - 7- chloro 3- benzyl -

hydr opyri di no[ 1, 2- a] py@li -one in 2 nL THE was

cooled to -78 T. To the |[result]ing §ol uti on was added

dropwi se 0.41 L (0. 41 ~ F1yl magnesi um br oni de

and stirred at -78 C for 3 hours. The reaction was

guenched with saturated NH4C1 and 10 extracted with

et hyjz a The e ayelks

Al R eVPELOa s °F RPN IGng CURRS Eed with
appredinibtely D d af pplyfha3gharioodcid arﬁﬂ‘%@tedfto 126 8C do ell@w stirring. To the

reé.g}ppgr?cgﬁt}grﬁgvgﬁg%gg é)\%}gﬁﬁg y 7; lnﬁ'ﬁ ¥e{hd L&)roacegoacetate

anf" 489120 @bxﬂﬁeﬁi%gay k‘c)r t%fot}ﬁﬁ@’ | Tﬁe Bijfe‘a@leﬂ Aielel was then

2-al pyri mdin-4- one. A m xture of
p(ﬂl.r&ﬂ oger( 0@4mdmmof )1ceofwater and stlrred v1gorous1y The aqueous layer was

SR A SF PRI AD SR TGOk Xl 6 1y TBpgprmbined
orRini¥Biy8iitwere fwasiidd @Hh baituRRd20RRCO} Mt Bneaidudied dveBMESO, and

of ethanol was heated to 65 C. To the resultin
st cooniahe st ey ¢ rawroigdng 214 g 93.4 mmol, 80%)

fb glﬂc%-% é?{%gﬁyﬁ-%gﬁré c[n% ﬁl at @?%Jm‘?—ﬁ-cﬁh é{t@ dsohd

thr ostgp g€l I’yehl@wlzt(blﬁoﬁmheﬂeﬁ; 3M6do-5-gonopsiriding[ IvBalperimidin-4-
The resulting material was subjected to flash

o¢hr omat ography on a 5 cm colum. Elution with a
gradi ent of 100% hexanes, 20% et hyl acetate in
hexanes, 50% 25 ethyl acetatedn hexanes, and 100%

et hyl acetate yielded 8| 024 gJ(jOiQ/?mml 2199 of -46
Z "N
|
L,

NP Cl

A mixtare of 100 g (43.7 mmol) of 7-chloro-2-(chloromethyl)-5-
hydropyridino[1,2-a]pyrimidin-4-one and 14.8 g (65.6 mmol) of N-iodosuccinimide in
250 mL of acetonitrile was stirred at 80 °C under nitrogen for 16 hours. The reaction
mixture was then allowed to cool to ambient temperature and the acetonitrile was
removed in vacuo. The resulting solid was washed with water, saturated Na;OsS,
saturated NaHCOj; brine, and filtered. Drying under reduced pressure at 40 °C overnight
yielded 148 g (41.7 mmol, 95%) of 7-chloro-2-(chloromethyl)-3-iodo-5-
hydropyridino[1,2-a]pyrimidin-4-one as a yellow solid.
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WO 2004/ 113335 PCT/ US2004/ 019158

7-chl or o- 2- (hydr oxypropyl ) - 3- benzyl - 5- hydr opyri di no[ 1,
WQ2@ppya3sin di n-4-one as a brown solid. Step 8PCT/US2004/019158

[ 7- chl or 0- 4- oxo- 3- benzyl - 5- hydropyri di no[ 1, 2-a] pyri m d

in-2-yl]propyl nethylsulfonate. 5 O C NNO OA

m xture of 0.024 g (0.07 mmol ) of

7- chiep 03:2- 1-6MdfREYRYRBYYmetBylP8183d-5rydropyridino[ 1,2-a]pyrimidin-4-

hydropgrl di no[ 1, 2- é{%@ipy“ m%t?%p‘e one grr%'d gygz m[_ ].p 14
ophol ) of triethylamne in 2 nL 10 of dichloronethane

was cooled to O T. To this solution was added dropw se

0.007 mL (0.084 mml) of nethgne sul fonyl chloride and

the resulting solutio Imas al l[jowed to warmto amnbient

tenperature. Upon conp ss di chl or onet hane

was added to the reacti ] regnd the solution

was washed with H20, saturated Na , and brine. The
organi c |l ayer was dried over MgSO4 and the sol vent was
renoved in vacuo 15 yielding 0.043 g (0.11 mol, 151%
of [ A- ahixture- 4f 0k0- 8- IQ’EB)Z yhnﬁolhy@lﬁ o’byhﬂbm' Mcﬁ}ﬂoxﬁmethyl) -3-iodo-5-

th:Bgyrg{n 1@%13— %pgrlmlnpd’m one anEi q&) m Sas geatec? 10 85 °C. To the
refshl‘tfﬂ?fs%ﬁ%n Nal §d<fe{i[77I ggk@S ﬁnﬂdlyﬁf-’s&rdmbg and Vol APYFIH,0 and

di no - a pyrl md pr opy
rvasy$tireedr zttoSéarﬁl d@r 48)ho®s N[h¢ reppiiv@ wae allp@kd toacool and
m xt

exeesy, E]L@r\gasﬂrgdé@a%g %Bé ﬁ%ﬁo% mlxt)ure The aqueous layer was separated and

eﬁ&ﬁ%[&@ﬂ%ﬂ[ake’%teagmréﬂﬂ theNcotbihddPb@RMIc layers were washed with
nmet hyl sul f onat e, ) of = -47 %

sgtipapdINd3EG6; m}i’bn&@b@ﬁ@ygﬁmsm, and the solvent was removed in vacuo

A, S PSP S 8 PR g5 it

h%&’épfflﬁﬁh@{d 21 pPmidih-arondQs Agulsw sdhé I eact ion mxture
was quench with H20 and extracted wt

acet 8@ 44 X-chippe2dbydspranetbylyarheazyl a%rhycgropyncﬁnO[l 2-a]pyrimidin-

4-one.

A mixture of 5.0 g (14.9 mmol) of 7-chloro-2-(hydroxymethyl)-3-iodo-5-
hydropyridino[1,2-a]pyrimidin-4-one, 1.09 g (1.49 mmol) of
dichloro[1,1'-bis(diphenylphosphino)ferrocene] palladium(II) dichloromethane adduct,
and 9.5 g (44.7 mmol) of K3PO, in 50 mL of DMF was heated to 80 °C. To the resulting
solution was added dropwise 44.8 mL (22.4 mmol) of B-Benzyl-9-BBN and stirred at
80 °C under nitrogen for 6 hours. The reaction was then cooled to 0 °C and excess
1N NaOH was added to the reaction mixture. Excess 30% H,0, was then added to the
mixture at 0 °C resulting in significant gas evolution. Stirring continued for at least one

additional hour or until gas ceased to evolve. The mixture was extracted with ethyl
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were washed with saturated NaHCO3 and brine, dried

over MgS™4, and the solvent was 5 renoved i n vacuo.
wah®inessd ting material was subjected to fl ashPCT/US2004/019158

chromat ography on a 5 cmcolum. Elution with 97%

di chl or onet hane: 3% net hanol : 0. 1% anmoni a yi el ded

0.223 g (0.46 mmol, 418% of
ac(aiateb(ﬁx()xéﬂd Naﬂﬁd(\{z{tﬂ s8tBIION4; (W89 add brine. The orgamc layers were

benz 5-hydropyridino[1,2-a]pyrimdin-2-yl)]p yl }-a
cthmed pyavee Me¥a andl activated carpomyeansy Enscdyant W removed in

ep
vaﬁw Tl[% og?ybﬂtlﬁg F?tein(a%lw% %u ie eedn’toI aslh_clz:f)?latci%rzg}hg OA? al0 01% column,
Elbﬁﬁﬂ witha- grﬁ'diéhtm 00% Hé@aﬂes,ﬂ(i% afhyl acetate in hexanes, 33% ethyl acetate

di n- 2-
rxllgénﬁ;@alr‘ﬂgd@e gcetgﬁyl I}x ol bro'o'?)g £ yno@)c trg%p&L%anes 57% ethyl
acﬁaﬁfé{}ge%%qsgf’?‘%g?ezﬁlg% 1H‘T194(Qn69fand 100% ethyl acetate yielded 1.38 g

or 0- 4-
(4ox0- 3- hamoy| ( 5- hgd¥dpyri dofho[ 1, Z-elilpso-2-fhydirowyacthyl}-prbenzyl-5-

|} opyl ].car boxam d (0.023 mol
hxsiryr wn?mqf&ﬁﬁ YAHIEY B wmwgﬁeé{ﬂgmﬁsal (0. 69 mm|§
v, | L - i -
o 0° Srakaige] chicto 2 Bt S By RO AP el Aidne.
nnDI) of 4-bronobenzoyl chloride in 3.0 nL of
di chl oronmet hane and 20 slowy aI dtowarmto

anbi ent tenperature. Upon conpl , excess
di chl or onet hane was added to tthe Yeacti on m xture and

the resulting solutionc W th saturated
NaHCO3 and brine, dried aﬁeri
was renoved in vacuo. Th S

and the sol vent
b material was

subjected to flash chromat ographylon a 5 cm col um.

Elution with a gradient of 100% hgxanes 20% et hyl

acetate in hexanes 50% 25 et hyl acetate in hexanes,

and 100% eth acetate_yielded. 0. 006

49 6P mL 48 baj q@é%@élopéfmué%é@glf 8&%2@%913&&% was cooled to

ffg BUIRX e Jé%&l%é%éh%ﬁ{l@%{bﬁ%& - ndi n of 195 gul. (27.54 mmol) of

chlor 0- 4- 0x0- enz ropyri

DISY i 6318 inhk Aichlorpmethpyd Jckstived ek afs AO)far @mhqucaffh@xm added

o geuﬁgtb?eﬁﬁﬁ 55 (D Mol Of YT gl 2-dsgmethy)-3-benzy-5-

h}ic(rgﬁﬁm nmfd'h—@yd'n'edﬁl [20 mL dichloromethane and the resulting
pyrlm n 2‘}/ propyl } benzamde. 5 O/ C / N

mixture was stirred at —78 °C for one hour. Then was added 6.41 mL (45.9 mmol) of

triethylamine and stirred at —78 °C for one hour. The mixture was then allowed to warm
to 0 °C and stirred for another hour. Finally, the mixture was allowed to warm to ambient
temperature over the course of one hour. Excess water was added to the reaction mixture
and the mixture was extracted (3X) using dichloromethane. The combined organic layers
were dried over MgSO, and activated carbon and the solvent was removed in vacuo. The
resulting material was subjected to flash chromatography on a 10 cm column. Elution
with a gradient of 100% hexanes, 20% ethyl acetate in hexanes, 33% ethyl acetate in
hexanes, 43% ethyl acetate in hexanes, 50% ethyl acetate in hexanes, and 100% ethyl
acetate yielded 1.06 g (3.6 mmol, 78%) of 2-carbonyl-7-chloro-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-4-one as a yellow solid.
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N ON _,,-,,_,NH2 Br A mxture of 0.0063 g (0.009
mol ) of (t-butoxy)-N[3-((4-bronmophenyl)-N{[7-
W@ kioan 3385 oxo- 3 - benzyl (5 -hydropyridino [ 1, 2PEi/US2004/019158
pyrimdin-2-yl)] propyl } carb onylam no) 10
propyl ] carboxam de 10 in 0.5 nL of dichl oronet hane and
0.05 nL of TFA was shaken at anbient tenperature for
2 haggs. ddpon GURRIreDL@thydt Ly ein])-Batfens @ rioNREopy#idino[1,2-
vag:u.o.lﬁyi el di ng O. 0075@9 y( O@ggﬁ@mmlei,ﬂi)llo%nﬁ}gf Aoty [
alpprmidindt98er opyl ) - 4- br ono- N-{ 1- [ 7- chl or o- 4-
oxo0- 3- (phenyl net hyl ) - 4H pyrido[ 1, 2-a] pyri m di n-2-yl ] pr
opyl } benzam de as a solid white JFA salt. -49 WO
2004/ 113335 PCT/ US2004/ 019158 @ pl e 3
Representative Pyridino[1,2-3]py 1 di n-4-one
onpounds.  No.

Conpounds Table 1. Represent
Pyridino[1,2-a]pyrirri8 >R
Structure M+ Nane 1 0 5Z5.
- (3- benzyl - 8- net hyl - 4- oxo~4HN
pyrido[1l,2-a]pyrimdin-2-yl)proppH - v " ~ H3 - -N CH3
CH3 -brom-N-[3 0 CH, (dinethylam no)propyl]benzam de
vl Br 2 0 549.2 N-(3-am nopropyl)-N-[I-(3-benzyl- "

8- meA hyhifAr@X Qr4 . PY gl @34, 2mnddBC & ChRarbonyl-7-chloro-3-benzyl-5-
}{ad]rpyr_l m di n-2-yl1)propyl]-4 O N~ -,, NH, bronobenzam de
hydrorsridgofiB2-adpyingidinadrone gr chynl) - THF | wgs cpelad yip 7§ "C. To the

re%lﬁ% ?(ml a(?%v%éso%lgg Eﬂ}éc%y%% (L}IQ?%Q.M rymqlyof vinylmagnesium bromide
an@estiiel ReNZRPT d6r 3 hours. The reaction was quenched with saturated NH4Cl and
extracted with ethyl acetate (3X). The combined organic layers were dried over MgSO4
and the solvent was removed in vacuo yielding 0.11 g (0.34 mmol, 100%) of 7-chloro-2-
(1-hydroxyprop-2-enyl)-3-benzyl-5-hydropyridino[1,2-a]pyrimidin-4-one as a yellow oil.

Step 7: 7-chloro-2-(hydroxypropyl)-3-benzyl-5-hydropyridino[ 1,2-a]pyrimidin-4-

one.

OH

A mixture of 0.11 g (0.34 mmol) of 7-chloro-2-(1-hydroxyprop-2-enyl)-3-benzyl-
5-hydropyridino[1,2-a]pyrimidin-4-one and 0.05 g (50% by weight) of palladium on
activated carbon in 5 mL of ethanol was heated to 65 °C. To the resulting solution was
added 0.64 mL (6.8 mmol) 1,4-cyclohexadiene and stirred at 65 °C for 4 hours. Upon
completion, the reaction mixture was filtered through celite and the solvent was removed
in vacuo. The resulting material was subjected to flash chromatography on a 5 cm
column. Elution with a gradient of 100% hexanes, 20% ethyl acetate in hexanes, 50%

ethyl acetate in hexanes, and 100% ethyl acetate yielded 0.024 g (0.07mmol, 21%) of
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vl CH3 4 535.2 N-(3-am nopropyl)-N-[I-(3-benzyl -
-0X0-4H pyrido[1l, 2-a]pyrimdin-2- N
WO 2@romsBi - 4- br onobbenzam de N CH3 O N_, -, NH, P@I/URR008019158
469. 2 N-(3-am nopropyl)-N[1-(3-benzyl- "
- 0X0-4H pyrido[ 1, 2-a] pyri mdin-2- ~N CH3
) propyl ] - 4-net hyl benzam de ON-,NH3 CH3 6 489.3

TS B Mt et BTl rhABE o g brown
sobdr uct ure MH+ Nane 7 C 521. 2

Mo SR 0PI RMlohs Mool mnd MK dropyridinol1.2-alpyrimidin-2-yllpropyl

meh§isiblatd- br onobenzam de N 0 N~.NH2 Br 8 455.3
N- ( 3-am nopropyl )-N[ 1-(3-benzyl -
- 0X0-4H pyrido[ 1, 2-a] pyri m din-2- NN CH3
() ethyl]-4-nethyl benzanm de O N2 CH2 9 0 i 547.2
N- ( 3- am nopropyl ) -N-[ (3- benzycl)-

0.0
S
o

A mixture of 0.024 g (0.07 mmol) of 7-chloro-2-(hydroxypropyl)-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-4-one and 0.02 mL (0.14 mmol) of triethylamine in 2 mL
10 of dichloromethane was cooled to 0 °C. To this solution was added dropwise 0.007 mL
(0.084 mmol) of methane sulfonyl chloride and the resulting solution was allowed to
warm to ambient temperature. Upon completion, excess dichloromethane was added to
the reaction mixture and the solution was washed with H,O, saturated NaHCO3, and
brine. The organic layer was dried over MgSO4 and the solvent was removed in vacuo
15  yielding 0.043 g (0.11 mmol, 151%) of [7-chloro-4-oxo-3-benzyl-5-hydropyridino[1,2-
a]pyrimidin-2-yl]propyl methylsulfonate as a brown oil.
Step 9: (t-butoxy)-N-[3-({[7-chloro-4-ox0-3-benzyl(5-hydropyridino[1,2-
a|pyrimidin-2-yl)]propyl}amino)propyl]carboxamide.

20 O

A mixture of 0.043 g (0.11 mmol) of [7-chloro-4-oxo-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-2-yl]propyl methylsulfonate, 0.17 g (1.0 mmol) of
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0X0-4H-pyrido[ 1, 2-a] pyrimdin-2- N

) (cycl opropyl)nethyl]-4 N ON _NH2 bronpbbenzam de Br
wQa00d/1833%5 2 N- (3-am nopropyl )-N-[1-(3-benzyl - BT/US2004/019158

7-chl oro-4-o0x0-4 Hpyrido[1,2 NN CH

a] pyri mdin-2-yl)propyl]-4- 3 O N~ ~, NH2

bronobenzam de Br N (3-am nopropyl)-N][1- (3 benzyl -
(314mfao553p ﬁ)@arbzmﬁhh@a Qer%aeyoeétbt A 00T &, (B:06\MnfeH, of potassium

al pyrim d| NH2 net hyl benzam de

10@@ n2 15@50sz1\11'(’ yaa.hpﬁg%, ﬁcb §9| §3 ﬁqr [3();§10y§snz’yl" e geaction mixture was

T R T —
wée (WasBéd W@h%aﬁyﬁécpwﬂm)dn)i an[e,ldned over MgSO4, and the solvent was
(3-benzyl - 4- oxo- 4H-8 yrido[

regopsd irmenug. LA tepyl pgrn}alfznab s, sybieRleg 16 ol SRRy on 2
ggrcas %IEQEWA Ké@?} @ff)ﬁﬁg&g@éﬁgﬂﬁg RYSaRBGhOL 8498 ambiRmia yielded
0.223 3- @m n(!}% hy dimody pr dp§ds) - N-dfl- (t-butoxy)-N-[3-({[7-chloro-4-ox0-3-
benzyl?Se E§ pync%no[l% ]gyrrixin?d%-%’-y%)_]propyl}-amino) propyl]carboxamide as a
crude brown oil.
Step 10:  (t-butoxy)-N-[3-((4-bromophenyl)-N-{[7-chloro-4-0x0-3-benzyl(5-

hydropyridino[1,2-a]pyrimidin-2-yl)]propy!} carbonylamino)propyljcarboxamide.

0
Cl A N l
AN \N H
O N~ N TO7<
0]
Br

A mixture of 0.112 g (0.23 mmol) of (t-butoxy)-N-[3-({[7-chloro-4-
ox0-3-benzyl(5-hydropyridino[1,2-a]pyrimidin-2-yl)propyl } amino)propyl]carboxamide,
0.003 g (0.023 mmol) of 4-(dimethylamino)pyridine, and 0.1 mL (0.69 mmol) of
triethylamine in 5.5 mL dichloromethane was cooled to 0 °C. Then was added a solution
of 0.26 g (1.2 mmol) of 4-bromobenzoyl chloride in 3.0 mL of dichloromethane and
slowly allowed to warm to ambient temperature.  Upon completion, excess
dichloromethane was added to the reaction mixture and the resulting solution was washed
with saturated NaHCO; and brine, dried over MgSQ,, and the solvent was removed
in vacuo. The resulting material was subjected to flash chromatography on a 5 cm
column. Elution with a gradient of 100% hexanes, 20% ethyl acetate in hexanes, 50%

ethyl acetate in hexanes, and 100% ethyl acetate yielded 0.0063 g (0.009 mmol, 4%) of
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CJ.N cH3 a]pyrimdin-2-yl)propyl]-4 ON O NH=
nmet hyl benzam de CH3 15 0 473.4
wOR(3AgsBHopr opyl ) - N-[ 1- ( 3- benzyl - PCT/US2004/019158
-0X0-4H pyrido[ 1, 2-a] pyrimdin-2- N
| ) propyl]-4-fluorobenzamde CH3 ON,-,,NH, F 16 0
480. 4 N-(3-am nopropyl)-N-[1-(3-benzyl -
tba@ssz N-BY((4-Bedophe Ay IN- ndﬁrozl-oi‘é 3-benz 5-hydropyridino[1,2-
( y)4 ﬁ;(g cy ano%leﬁigmgpﬂ yI\? '}I pX“ [

a]mzr(rg nd}]p@pyh}):arhpx}ﬂarp@ohg@m&l] carboxam1de asa clear oil.

- OX ri
) p?s&)p‘!\)/_L fly ﬁ hoxy?}J %}ﬁiﬁm& %xﬂo-%ﬁ{@l-[Iégﬁ_%c,)-ﬁ%ofg(p&enylmethyl)-
AFBPFridoMEA- %pﬁﬂinﬁﬁm%ﬂ 6py'h}ﬂeihza(rﬁrdbenzyl r~N
-0X0-4H pyrido[ 1, 2-a]pyrimdin-2- _ NH3 I)propyl]-4 O
5 N~~N 2 (trifluoronethyl)benzamide i F F F 19 511.4
N- (13- am nopropyl ) -N-[1-(3-be
- 0X0- 4H pyr| do[ 1, 2- a] pyri md

Br

A mixture of 0.0063 g (0.009 mmol) of (t-butoxy)-N-[3-((4-bromophenyl)-N-{[7-
chloro-4-ox0-3-benzyl(5-hydropyridinof 1,2-a]pyrimidin-2-yl)]propyl } carbonylamino)-

10 propyljcarboxamide 10 in 0.5 mL of dichloromethane and 0.05 mL of TFA was shaken at
ambient temperature for 2 hours. Upon completion, the solvent was removed in vacuo
yielding 0.0075 g (0.01 mmol, 110%) of N-(3-aminopropyl)-4-bromo-N-{1-[7-chloro-4-
oxo-3-(phenylmethyl)-4H-pyrido[1,2-a]pyrimidin-2-yl]propyl} benzamide as a solid
white TFA salt.
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H3C CH3 20 0 539.4 N-(3-am nopropyl)-N-[1-(3-benzyl -

~N -oxo0-4H pyrido[ 1, 2-a]pyrimdin-2- "N H, |)propyl]-4

wW®2044/113330NHa (tri fl uor onet hoxy) benzam de O~ FPET/USDOVI158

2004/ 113335 PCT/ US2004/ 019158 No. Structure M+ Nane
.4 -(acetylamno)-N-(3- 51 21 0 Z N

am' nopropyl )-N-[ 1- (3-benzyl-4- C N CH3

0xo0-4H pyrido[ 1, 2- a] pyri n]'ggu%'%glg3 0 N~~NHz

|') propyl ] benzam de 483. 5

N- ( 3- anmi rRgpresgptatis d\l? in{1 Realpytimidin-4-one Compounds

- OX0 Vir i ri

1y prongPids @qpkvﬁésﬁ%%%ﬂ R pe Copggds.

N- (3-am nopropyl )-N[1-(3-benzyl- f/~N

-oxo-4Hpyrido[ I, Z-aJpyrimdin-2F v "N CH3
| ) proboyl|] - 4- et Bioyeiurenzani de MHHN NH? rINaneH3 89 3

N ( S-i nopr opyl [1-(3- bg?%é(l IN-[ 2-(3-de@yl-B-mdhyl-4-oxo-4H-
- oxj0- 4H- pyr e]e -al pyrim - 2ipyrido[1,2-a]pyrimidin-2-yl)propyl]-

[) propyl|] F o engam de N romo-N-[3-
° N\/\/" “CH, (dimethylamino)propyllbenzamide
' Er
N-(3-aminopropyl)-N-{1-(3-benzyl-
2 A~ 1 549.2 8-methyl-4-oxo-4H-pyrido[1,2-
HJC»O\ ' cH, a]pyrimidin-2-yl)propyl}-4-
O NN, bromobenzamide

Br

N-(3-aminopropyl)-N-{1-(3-benzyl-

3 ~ No 483.3 8-methyl-4-oxo-4H-pyrido[1,2-
he SN e alpyrimidin-2-yl)propyl]-4-
O e methylbenzamide
CH,
4 . 535.2 N-(3-aminopropy!)-N-[1-(3-benzyl-
~ 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
s e, yl)propyl]-4-bromobenzamide
O Na~NH,
S
5 . 469 2 N-(3-aminopropyl)-N-{1-(3-benzyl-
P 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-

NSy : cH, yl)propyl]-4-methylbenzamide

O N~ NH,

N-(3-aminopropy!)-N-[1-(3-benzyl-
4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
A y!)propyl]-4-chlorobenzamide

6 o 489.3

Cl
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O N\/\/N
CH,
9 5472 N-(3-aminopropyt)-N-[(3-benzyi-4-
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A yl)(cyclopropyl)methyl]-4-
‘5‘\/\/“ bromobenzamide
Br
N-(3-aminopropyl)-N-[1-(3-benzyl-
10 "y N° 569.2 7-chloro-4-oxo-4H-pyrido[1,2-
A on, alpyrimidin-2-yl)propyl]-4-
‘5‘\/\/"“ bromobenzamide
Br
N-(3-aminopropyl)}-N-[1-(3-benzyl-
" ci s No 5033 7-chloro-4-oxo-4H-pyrido[1,2-
Ay ch, alpyrimidin-2-yl)propyi]-4-
Ogp MM, methylbenzamide
CH,
N-(3-aminopropyl)-N-{(3-benzyl-4-
12 —~ i 505.2 oxo-4H-pyrido[1,2-a]pyrimidin-2-
PNy yl)methyl]-4-bromobenzamide
Oy N A NH,
Br
N-(3-amino-2-hydroxypropyf)-N-[1-
13 ~ i %51.2 (3-benzyl-4-oxo-4H-pyrido[1,2-
Ay o, a]pyrimidin-2-yl)propyl]-4-
O MM bromobenzamide
Br
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N netlaylibenzyl ) akino] pr opy| k854 Bi( irj-zar{“ZEQﬁ ﬁbfz'l\ll[ﬁ
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F
N-(3-aminopropyl)-N-[1-(3-benzyl-
16 _ N° 4804 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
A A~ y)propyl]-4-cyanobenzamide
[o) N\/\:‘/NH2
Né
N-(3-aminopropyl)-N-[1-(3-benzyl-
17 _ N° 4854 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
A A~ yl)propyl]-4-methoxybenzamide
ogj:\/\a,ﬂw
Olch,
N-(3-aminopropyl)-N-[1-(3-benzyl-
18 ~ "01 5234 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
S S o y)propyl}-4-
@W " (trifluoromethyl)benzamide
19 511.4 N-(3-aminopropyl)-N-[1-(3-benzyl-
P N° " -oxo-4H-pyrido[1,2-a]pyrimidin-2-
~ \NI cH, yl)propyl]-4-tert-butylbenzamide
Oy N NH,
%
H,C” TCH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
20 Py 5394 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
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O;LF
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- IN=(3-aminopropyl)-N-[1-(3-benzy}-

) X 4093 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
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N CH,
O N NH,
Cl\é
25 89,3 |\-(3-aminopropyl)-N-[1-(3-benzyl-

9 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-

0] yl)propyl]-3-chlorobenzamide
N CcH,
O N UNH,
(.7|/5
N-(3-aminopropyl)-N-[1-{3-benzyl-
26 _ N° 5233 4-0ox0-4H-pyrido[1,2-a]pyrimidin-2-
N \N' H yl}propyl]-3,4-dichlorobenzamide

N-(3-aminopropyl)-N-[1-(3-benzyl-
4-ox0-4H-pyrido[1,2-alpyrimidin-2-
A, yl)propyl]-2,4-dichiorobenzamide

27 o 523.3
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O N~ NH,
Cl
N-(3-aminopropyl)-N-[1-(3-benzyl-
31 2 455.4 4-oxo0-4H-pyrido[1,2-a]pyrimidin-2-
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2-{1-[(3-aminopropyl)(4-
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CH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
33 P N° 505.3 4-oxo0-4H-pyrido[1,2-ajpyrimidin-2-
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2
N-(3-aminopropyl)-N-[1-(3-benzyl-
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o] N\/\:’,NHz
o
1
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gg‘/\’"”’ dimethoxybenzamide
O-ch,
N-(3-aminopropyl)-N-{1-(3-benzyl-
40 . i 491.4 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
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o] N\/\/NHz
!
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O N
\/\LNHZ
CH,
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NHz| CH3 {60 o N, ( 3- ani r ~opr ?ij_]ﬁﬂrl (3- benzyl -
- oxp- 4H|pyri do[ LY 2<&] pyri ni di n- 2{dimgthoxybenzamide
') pfopyl|] pyrazi ;carboxamde "NCH3 N N~ 4, N
NHZ) 61 486. 4 N tam nopropyl ) - N[ 1- (3- benzyl - N
- oxp- 4R pyr i do[ I Z-aJpyrinm di n- 2. g[ag, o ro 3_benzvl-
|) pro#yl|] - 6- et h ni coti nakPdé p _alg@;mdl?é_
H3CG o 62 1, 1 N (3-am noprp
¢ P ff;YroByu-Mﬁ'g
\C’gj:‘\/\/m'z fluorobenzamide
Cl
14
N-(3-aminopropyl)-N-[1-(3-benzyl-
51 2 490.4 4-0xo0-4H-pyrido[1,2-a]pyrimidin-2-
: g | yl)propyl]-3-chloroisonicotinamide
N CH,
O N NH,
Y
N
N-{1-(3-benzyl-4-oxo0-4H-
52 _ N° " 613.3 pyrido[1,2-a]pyrimidin-2-yl)-2-
Ay o methylpropyl]-N-[3-(1,3-dioxo-1,3-
° "\/\/”o dihydro-2H-isoindol-2-yl)propyl]-4-
methylbenzamide
CH,
N-[1-(3-benzyl-4-ox0-4H-
53 _ N° o 633.3 pyrido[1,2-a]pyrimidin-2-yi)-2-
Ay Ao methylpropyl}-4-chloro-N-[3-(1,3-
O NN dioxo-1,3-dihydro-2H-isoindol-2-
[} .
yl)propyl]benzamide
Cl
N-(3-aminopropyl)-N-[1-(3-benzy!-
o4 _ N° 481.3 l4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
< ~N' #CH, yl)but-3-enylj-4-methylbenzamide
Oy N ~NH,
CHy
N-(3-aminopropyl)-N-[1-(3-benzyl-
%5 _ N° - 4834 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
s A, yl)-2-methylpropyl}-4-
O M AMH, methylbenzamide
CH,
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I) propyl ]-6-chl oroni cotinam de
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NCH3 ON- s N NHZ

M+ Nanme 63 481.4 N-(azetidin-3-ylnethyl)-N-[1-(3-

benzyl - 4- oxo- 4H pyrido[ 1,2 "
Ca] nyri mdi-n-2 )I| \ pt nnyl 1-4 00— et hyl benzam-de—of
CH, | @@, 4 497. 4StNJoEL}|-e (3- benzw‘HA 0X0- 4H  Name
pyr fdo} dirm=2-yr )y prop | = NE-(a- be zyI-
- e} regl - (et hyl ko) g‘ _pgt dﬁ%jrg 6 it 2.
CH3| 65 ( 3- benzyl -
pyrj do[ 1 @i n-2-y|l ) pr opf)}?'f'mel\lr‘y@l:??yuﬁ
- et hyl - ~di®3- 0 N f, ~Chierebengamidenzani de CHa
66 | 485.]2 - (2-afinoet hoxy)|-N-[ 1-[3-benzyl - N
- oXp- 4H-{pyrido[ 1f,2-a] pyrimidin-2t v N Z CH3
l) PFOPYTT=N"4-Ti hyT benzjam 1(12 N3N dproByi]-N-[(3Ekzy1-4-
CH | o7 _ N° 481. oxo-4H-pyrido[1,2-a]pyrimidin-2-
C'\N ) yl)(cyclopropyl)methyl}-4-
° N\/\/”“ methylbenzamide
N-(3-aminopropy!)-N-[(3-benzyl-4-
58 5013 oxo-4H-pyrido[1,2-a]pyrimidin-2-
C‘\ yl)(cyclopropyl)methyl}-4-
o N\/\/N“ chlorobenzamide
CI
N-(3-aminopropyl)-N-[1-(3-benzyl-
% . N° 4712 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
~ \N' cH, yl)propyl]-5-methylpyrazine-2-
O carboxamide
-
gru NH,
CH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
60 2 479.1 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
i g yl)propyl]pyrazine-2-carboxamide
N CH,
O N
1
IO MR,
N-(3-aminopropyl)-N-[1-(3-benzyl-
61 ~ N° 486.4 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
Ay cH, yl)propyl}-6-methoxynicotinamide
[¢] Nj\
He®
N-(3-aminopropyl)-N-[1-(3-benzyi-
62 _ N° 490.1 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
Ay o, yl)propyl]-6-chloronicotinamide
O N
N/\ I NH,
Cl
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67 0 499.2, -(3-am nopropoxy)-N-[1-(3- N
benzyl - 4- oxo-4H pyrido[ 1, 2- N OH3
wW@kyniassdi n- 2-yl ) propyl]-N,4- o " H, dinethyl Penpsavnde19158
O _-,,,NH, CHa 68 0 537.3
N- ( 3- am nopropyl ) - N-[ ( 3- benzyl -

AH- \/rlr*lnf1 2 n'ln\/rlmrhn ’) N AN nhanyvl ) nnt hal 1
PXO T y T = LI J |I\r.l||ul|y|7l‘rbtllylj
~NNg N gﬁ, &J}gorobenzq\mﬁe Cl 69 RZ23e3
N- ( B=armi nupropyl TN (3-benzyl- } 1-
oXxof 483 pyri do[ 1 ] pyri midi4a4.2- Nl\f%f%dm 3%r£ethf§%;% 3
1) (t hi en- 2-yl Ayl ]-4 N O N-, NP ﬂ’§Pr|P§§|4e of
CH, [ -59 MO 2004113336 PCT/ US200#RyADH5-YIRggPyI--
Stricturle M+ Na ( 3- anj nopr ofAtYIbRpZaMdehenzy| - 4-
70 5 543. 3 oxo-4fHpyrido[ 1], 2-a] pyri mdin-2- N
[)(thien-2-yl)nmetdyl]-4- O N - NH2 chl orobenzam de C
518{4 N-{(3-am nopropyl) - N-[ ( 3- belngli3 fanzfils-Sko-aH-
- 4b p§4 | do[ 1, 2-oajpyri m di ny A97.6x Byt |doH 2-a}pyrimidin-2-yl)propyl}-
1) (pyri dj n-2\ $ hyl ] - 4- 4-methyl-N-[4-
Oy O (methylamino)butyl]benzamide
CH,
N-[1-(3-benzyl-4-oxo-4H-
85 _ N° o 495.3 pyrido[1,2-a]pyrimidin-2-yl)propyl}-
G\ i 4-methyl-N-(pyrrolidin-3-
o WA yimethyl)benzamide
CH,
2-(2-aminoethoxy)-N-[1-(3-benzyl-
66 _ N° 485.2 4-0x0-4H-pyridof1,2-a]pyrimidin-2-
Ay o, yl)propyl]-N,4-dimethylbenzamide
0. N“CH3
Q\/\NHQ
CH,
2-(3-aminopropoxy)-N-{1-(3-
67 _ N° 499.2 benzyl-4-oxo-4H-pyrido[1,2-
Ay on, alpyrimidin-2-yl)propyl}-N,4-
‘5";% dimethylbenzamide
O ~ANH,
CH,
N-(3-aminopropyl)-N-[(3-benzyl-4-
68 _ N° O 537.3 oxo-4H-pyrido[1,2-a]pyrimidin-2-
S5 3 yl)(phenyl)methyl]-4-
O MM, chlorobenzamide
cl
N-(3-aminopropyl)-N-[(3-benzyl-4-
69 _ N° . 523.3 oxo-4H-pyrido[1,2-a]pyrimidin-2-
A I yl)(thien-2-yl)methyi}-4-
O NN, methylbenzamide
CH,
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N O N~~NH2 net hyl benzam de CH,

N- (3-am nopropyl )-N-[(3-benzyl-4- 72 0 538.3 N
WO@x@4413pyri do[ 1, 2-a] pyri mdin-2- N PCT/US2004/019158

1) (pyridin-2-yl)methyl]-4- 0 NNH2 chl or obenzam de Cl

517.4 N-(3-am nopropyl) - N-[(3 benzyl 4- 73 0

-4 n\/rlrln[11’) n'lp\/rlmrlln 2 oxo—N
1) ( oh\fonyl ) et hgllafls O N~~NHij e hyl benzapgpge CH3 74
01\ Tbenzvl . -4 e 'dget&ngr\@ { 7Qpy1)-N-[(3-benzyl-4-
[ 1- Snzyl - i oxqy4kpyrds1 2-alpyrimidin-2-
al pyr i m i n- yret hyl propy| 'El thien-Z-ylmethylj-4-
- et hyl benza 75 1| 504. 2P ylmethyl]
N- ( B- ami jnopr opy Py "t- ( 3- benzy! fhiorobenzamide
- 0Xp- 4H-pyri do[ -alpyrimdin-2y . N CH,
) propyl| - 2- naphtham de o N. - NH2 76 0 523. 3
N- (-am nopr opy! [ 1- (3-benzyl iy 3 aminopropyl)-N-[(3-benzyl-4-
- oxp-BH-pyr i do] §.2L a] pyri nj ditB42}) NN oF pY Efig%é,ﬂz_s
O Nf- NH2 (tr@«\\N orgnet hyl benzaq)g)yndm_z_yl)methyu_4_
‘5‘\/\/"*’2 methylbenzamide
N-(3-aminopropyl)-N-{(3-benzyl-4-
2 538.3 oxo-4H-pyrido[1,2-a]pyrimidin-2-
y1)(pyridin-2-yl)methyl]-4-
chlorobenzamide
Cl
’ @ N-(3-aminopropyl)-N-[(3-benzyl-4-
& . N° 5174 oxo-4H-pyrido[1,2-a]pyrimidin-2-
QA\N' O y(phenyl)methyi]-4-
‘5‘\/\/"“’ methylbenzamide
CH,
N-(3-amino-2,2-dimethylpropyl)-N-
4 _ N° " 5114 [1-(3-benzyl-4-oxo-4H-pyrido[1,2-
A Sow, a]pyrimidin-2-yl)-2-methylpropyl]-
O N AN, 4-methylbenzamide
CH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
& Py 504.2 4-0x0-4H-pyrido[1,2-alpyrimidin-2-
~ ~N' ch, yl)propyl]-2-naphthamide
(i\/\/h‘”z
N-(3-aminopropyl)-N-[1-(3-benzyl-
7 ~ i 5233 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
KK e y)propyl]-3-
O N ANE, (trifluoromethyl)benzamide
.
Fr
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Nanme 431.3 N-(3-am nopropyl)-N[1-(3-benzyl- 0
WO e00eAMBPYrido[ 1, 2-a] pyrimdin-2- 77 ZCH, " PCT/US2004/019158
) propyl ]t hi ophene-2-carboxamde ~N O N. ,NH2 s" \,
78 445.4 N-(3-am nopropyl)-N[1-(3- benzyl 0

- OX AI—LIU\Irlrlnr1 ’)g'lp\/rlnr'rhn’) c-

) praogy! || - 2- fu%ﬂﬂh&@ Zk& FNpGES | O-N-~ NHZNaqm79 0
N

4603 N7, T NH — e -
1) pt opy! | - 3- met bl soxazol p-a81.6H] - K moPgl-N1-(3-benzyl

car boxani de _ cH3 80 ol 495 34-oxo H-pyrido[1,2-a]pyrimidin-2-
N- ( 8- ami popr @d 1- ( 3- ben ZS” yNpropyljthiophene-2-carboxamide:
-ox3-4Fprrido[i yrimdin-27 "

) propyl | - 5- chIo othlophene 2- N|CH3 O N,, NH2

car boxan de Cl % 0 545.3
N- ($-am popropyl ) ~N-T1- (3- penzyl 4N (3-aminopropyl)-N-{1-(3-benzyl-
- oxo- 2 pyri do[ 1,52 a] pyr i m dWRA24, Sl o ot 2-alpyrimidine2-
1) ptopyl | - 3- -1 N CHB[ 0 FNHZ, it

benzot hi pphe wboxam fe 82 i) %Bﬂ!k?

N- (8- ami hopr opyly N~ 1m,( 3- benzyl A
- 0X0- 4H pyri do[ 1A2- a] pyrinf din-24 N OH
I)-2-nethy|prop -6

N-(3-aminopropyl)-N-[1-(3-benzyl-

& i 460'3, 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
~
N N\Nl o, vi) propyl]-3-methylisoxazole-5-
O N~ _NH, carboxamide
=
cH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
80 q 495.3 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
:N\Nl " yl)propyl]-5-chlorothiophene-2-
O N NH, carboxamide
&
Cl
N-(3-aminopropyl)-N-[1-(3-benzyi-
8 /N° 5453 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
SN e, yl)propyl}-3-chloro-1-
O N AH, benzothiophene-2-carboxamide
N-(3-aminopropyl)-N-[1-(3-benzyl-
82 _ N° o 504.3 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
A Ao, yl)-2-methylpropyl]-6-
O NN, chloronicotinamide
]
~(3-ami -N-[1-(3-benzyl-
83 5372 N-(3-aminopropy!)-N-[1-(3-benzy

4-oxo-4H-pyrido[1,2-a}pyrimidin-2-
Ck\ yl)-2-methylpropyl]-2,3-

CH, . .
o N\/\/NH dichiorobenzamide

Cl
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CH3 O N .

NH2 chi or oni coti nam de

N- (13- am nopropyl ) - N-[1-(3-benzyl -
WO oA BPYri do[ 1, 2- a] pyri m di n- 2-

[)-2-nethyl propyl]-2,3 O dichl orobenzam de

N. G 83 1 537.2
0

CH,

\ H

N-~NHZ C C 1 -61 WO 2004/ 113335 PCT/ US2004/ 019158

No. _Structure M+ Name 84 Q0 537 2
N ( S-N%rri nopr opg{rgdﬂ}lé[ 1-(3-|b 2 Y
- oXjo=AHpyrTdor L. - aj pyrimiar n= 2% _1 3—en
) -R-guetihyl propyt 3, 4- O [N5S3RNER d(l C nmldm- i
Cl B5 0 |537 @i noprjopy!l ) - PV
- OXp- 4H|pyr i & pyrim di n-2¢"
1)-R-methyl propfi~3x% \ N 0 N QHZO@P%'FFP@N@benzam de
~~ {1 C| C 86 456. 3
N- (B- aminopr op§) - N [ 1- (3-|penzyl
| SN 4H|' pyTTdof s SJ PYT lNﬁﬂng' ?:24 N-(3-aminopropyl)-N-[1-(3-benzyl-
) p[ oyl ni coti pdpd de B7-2 |1 oxo-aH-pyrido[1,2-aJpyrimidin-2-
C’L @& yl)-2-methylpropyl]-3,5-
2 N \/Ci‘/NHz dichlorobenzamide
CI/&CI
N-(3-aminopropyl)-N-[1-(3-benzyl-
8 2 4%6.3 4-oxo-4H-pyrido[1,2-ajpyrimidin-2-
: N\NI o yl)propyllnicotinamide
(o) N\/\:’/NH2
.
|
N
N-(3-aminopropyl)-N-{1-(3-benzyl-
87 it 456.3 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
: N\NI - yl)propyllpyridine-2-carboxamide
Q. N\/\:’,NH2
N/
5
N-(3-aminopropyl)-N-{1-(3-benzyl-
88 A 498.4 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
oy CH, yhpropyl]-4-
‘5'\/\’"”’ (dimethylamino)benzamide
H,c'N‘cH,
N-(3-aminopropyl)-N-{1-(3-benzyl-
89 . N° 507.3 4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
S \N' o, yl)propyl]quinoxaline-6-
ESNLWNH carboxamide
N-(3-aminopropyl)-N-[1-(3-benzyl-
%0 A 935.3 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
AN, vi)propyl]-2,2-difluoro-1,3-
ES'LWNH’ benzodioxole-5-carboxamide
o3
7
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NH2

, N 87 1 456.3
N- ( 3- am nopropyl ) - N[ 1-(3-benzyl -
WO oA BPYri do[ 1, 2- a] pyri m di n- 2-

) propyl ] pyri di ne-2- car boxamn de

0
/" PCT/US2004/019158
"NCH O, -.NH2

1-, 8 O1 498.4 N (3-am nopropyl) N-[l (3 benzyl 8 N
- oXp=4kH- n\/rl r*lnf 1 2 a'l n\/rl m—d 2- N-cH | ) BF prl ]
0 N -yJNH - (di rrgfrn.)(dr@m no) b‘eq\m,m de H3CNCHQ89 507.
N- ( B=ammrmopropyT I [ T=(3-penzy! N-(3-aminopropyl)-N-11-(3- benzyl—
- OXp-@iH-pyri do[ 152" a] pyri c$0n724 Yo-4H-gyridol1 i
1) pf opy! || qui n ag-6 N N -~z o'oY LBy IRia&
N NJ 90 [535. 3% *ani nopriopyl ) - ¥ ﬂ%@'%@ﬁwﬁ'“mﬂlﬂ
- oxp- 4H-pyri do[ Iy2<af"Byri nj di n- 2{methyibepgamide
1) p{opyl| - 22d uoro-1,3 O N, , T, NH=
benkzodi oxol e- 5-"céf boxanm de] O-F {62 WO 2004/ 113335
PCT_USZDFM OT9I58" . Structure I~’\/§|+ @3
; =(3-am =N benzyl-
501 792\ ((3- ami nop yl)- N[ PI(3- i -pynﬁgg]pynmldm-z-
- 0Xp- 4H-pyri dofd;p-a] pyri m di n- 2; p\l?‘ mq\pp{éoropyl]-Z ehiorod-
|') - 2-nethyl pro f |l uorp-4- o b i
met hyl bephzam de, methylbenzamide
NH,
CH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
93 . N° o 5173 l4-oxo0-4H-pyrido[1,2-ajpyrimidin-2-
Q\\N I e, yl)-2-methylpropyl}-3-chloro-4-
° Nj\ methylbenzamide
Jopt
CH,
Cl .
N-(3-aminopropyl)-N-{1-[3-(3-
%4 . N° - 5173 chlorobenzyl)-4-oxo-4H-
SN A, pyrido[1,2-a]pyrimidin-2-yl}-2-
O M, methylpropyi}-4-methylbenzamide
CH,
N-(3-aminopropyl)-N-[1-(3-benzyl-
95 _ N° - 497.4 8-methyl-4-oxo-4H-pyrido[1,2-
ners A I A, a]pyrimidin-2-yl)-2-methylpropyl]-
‘5‘\/\/"”= 4-methylbenzamide
CH,
N-(3-aminopropyl)-N-[1-(3-benzyi-
% . N° o 497.2 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
s ;Ha yh)-2-methylpropyl]-3,4~
° Nj\ dimethylbenzamide
He NH,
CHy
o7 o 497 [N-(3-aminopropyl)-4-methyl-N-{2-
_ N° o “ Imethyl-1-[3-(3-methylbenzyl)-4-
A K, oxo-4H-pyrido[1,2-a]pyrimidin-2-
O Mt yllpropyltbenzamide
CH,
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92 0 517.3 N-(3-am nopropyl)-N-[1-(3-benzyl -
- 0X0-4H pyrido[ 1, 2-a] pyrimdin-2- N CH3
wo 200241885yl propyl ]-2-chl oro-4- CH3 0 N net hyl PenEsavnde19158
ct NH3 CH3 93 0 1 ' 517.3
N- ( 3- am nopropyl )-N-[1-(3- benzyl

! NN Cl2_ LR

'OX(J"-rIrJyIIuU[J. 2-—a1]—pyT||| eh-n=2= NN Co

) -2-n&t hyl pro@tubiud- chl or - gH+0 | N~ et hylNgmzam de Cl
' N2 ) : (3- amgop Nl =13 ( 3-
chl or 8de N N5i2 - éff{é{ dréptyhl}ﬁﬂ’[toﬂg%
pyriido[ 1 ]-2 o éy ggfy

met hyl pr i de  [TEtpEngd-Hoxp-4y7 4
N- ( 3- ani penzy| -PYRAGES-alpyrimidin-2-

8- met hyl 2-  H3OMprep@ibenzamide

al pyri m i n- 2- yI Jen,2- met hyl propyl ]t O N, -,, NH=

- net hyl benzam d CH3 96 0|497. 2 N{3-(benzylamino)propyl]-N-[1-(3-
N-(3- SP” nopr opyly- N-[ 1- (3- bet2y “benzyl-4-oxo-4H-pyrido[1,2-
-oxc-4H—3yr|@ , 2= a] pyrimdin-2-

ame

1) - 3-ret o%\]/i} 3 0 N, ﬁ'ﬁéﬁf’b@%z Metierpeyi-

CH,

N-[1-(3-benzyl-4-oxo0-4H-
pyrido[1,2-a]pyrimidin-2-yl)-2-
methylpropyl]-N-{3-
[(cyclohexylmethylamino]propyl}-
4-methylbenzamide

100 ‘ o

AN CH,
N X,

)
N CH,
[o} N\/\/n

579.3

CH,

N-[1-(3-benzyl-4-oxo-4H-
pyrido[1,2-a]pyrimidin-2-yl)-2-

Ay o N methyipropyl]-N-{3-[bis(1,3-thiazol-

° “\/\Q/N\/l} 2-yimethyl)amino]propyl}-4-

=N methylbenzamide

S~

101 o

N CH.

677.2

c

CH,

Using the procedure described in Example 4, certain of compounds in Table 1
were shown to have a KSP inhibitory activity at an ICsg of less than about 25 pM. Some
of the compounds have an ICs; less than about 1 pM, and certain others of the compounds
have an 1Csq less than 100 nM.

Example 4
Assay for Determining KSP Activity

In this example, a representative in vitro assay for determining KSP activity is
described.

Purified microtubules from bovine brain were purchased from Cytoskeleton Inc.
The motor domain of human KSP (KSP, KNSL1) was cloned and purified to a purity of
greater than 95%. Biomol Green was purchased from Affinity Research Products Ltd.

Microtubules and the KSP motor protein were diluted in assay buffer (20 mM
Tris-HCI, pH 7.5, 1 mM MgCl,, 10 mM DTT and 0.25 mg/mL BSA) to a concentration
of 35 ug/mL for microtubules and 45 nM for KSP. The microtubule/KSP mixture was
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CH3 i °~ 97 0 OH 497.2
N- ( 3- am nopropyl ) - 4- et hyl - N- { 2-
wOoredohsti333s [ 3- (3- net hyl benzyl )-4- \ N N OHCH3 PCT/US2004/019158
0Xx0-4H pyrido[ 1, 2-a] pyri mdin-2- o N~-NH=
| ] propyl } benzam de CH3 -63 WO 2004/ 113335
PCT/ US2004/ 019158 No. Structure M+ Nane 98 0 1 CH3

ther rezm_Utﬂga{'%%c?ﬁﬂ;s %‘)ﬁ@rfépﬂ%))mﬁ tB'ﬁa‘@rh@te“the demg of KSP to microtubules.

AﬁBtwgsl Bendiutyd 2o gx:gnoﬁm;ra@n\pf 300 uMgm the same assay buffer. To each
rido[l,2-a "d'--\'l.. [ }b ' .

i ob b2 @y e IRY (44 e mliiemonisPl gins U EF SRR s Piso or

DG ¥y} 29X AP sofiftloh, 2rd\stedIhdireaction, 25 uL of microtubule/KSP

alp r|md|n 2-yl)-2-methyl propyl]- O N~~N .
sqlutm Wes added daithre AGRForpound ngxigrey The plates were incubated at room

ter % E%F {(?relnéﬁ/ p@tﬁtlh%é ] ﬁf%gl}l/%tlpﬂ_pe{lo% % Wlomol Green was added

tof&blﬁlyx{e[l{]qﬂ&:ﬂlatéi;] \{vl&e(incu’oQted for 5-10 min and then the absorbance at 630 nm
: .
et fempincd” Blomaliep B RS %gvpmt@ e e e that detects the

refdl %‘3? [ﬁorga@} p;ﬁ_% rg] fyb E%Xé"l%g Fglzogllsign%l Wead usmg a Victor II

rea&érnﬁ&bﬂhaaﬂm&d;mobwﬂ]cempbmﬂ fdr ﬁﬁ%hylhibﬁrmﬁiﬁﬁlﬂ)awas calculated by
nonlinear regression using either XLFit for Excel or Prism data analysis software by
GraphPad Software Inc.

G?

While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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CH3 Using the procedure described in Exanple 4,
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25 M Sonme of the conpounds have an 1C50 | ess than
about 1 M and certain others of the conpounds 5 have
an 1C50 | ess than 100 nM Exanple 4 Assay for
Det eryd dthbralikaits OF tHevinbantion ih Ritcle %@ exdlesivéproperty or privilege is
representative in vitro assay for determ ni ng KSP
claipreidwig defingd agitadlomisbed. 10 Purified microtubul es from
bovi ne brain were purchased from Cyt oskel eton Inc.
The tor j .KSP, KNSLI) was cl oned
and fggrif[i&ggﬁ?&é‘ﬂlﬂ)agrl ygg'é%ér'eater t han 95% Bi onol
Green was purchased fromAffinity Research Products
Ltd. Mcrotubules and the KSP notor protein were
diluted in assay buffer (R® Tris-HCL, pH 7.5, 1 nmM
to a
concentration 15 ofs trotubul es and 45
nM for KSP. The m crot xture was -64 WO
2004/ 113335 PCT/ US2004/Q191 -1 ncubat ed at
37C for 10 mn to pRghot ' gf KSP to

of 300 uMin the same assBy buffgr/"hFo each well of
the testing plate (384 well platé) cont4i ni ng 1.25 uL
of compounds in DMSO or DMSO only, 25 uL of ATP

SOl Uty Rterebisodiedl fautddfer! Sikilabdticaldy Béeepfable salt, ester, or prodrug

m cr ot ubql e/ KSP 5 sol ution was added to the
thefepf,odepound nmi xture. The plates were incubated at
ure.for &he end of incubation

1 hr..
Lg?ir%bllfsesg g{ﬁﬁtﬁé’fn@legﬁ%‘}pcélgg@ s added to each well .

The pl at eg)wBidgodecubat ed for 5-10 m n and then the
absorbancg)at 63g0 nm was determ ned. Bionbl G een

reagent i &)asubgtitaienior angpbalitmtcdaligd dye t hat detects
the release ggi&gg%gagé@sm%ﬁ%p%h% Devel oped col or
gLy cf g a victor

signal waS’read usin reader. The

concent r af4) asubstitued oh usaitiutd allgmyb0% i nhi bition
(1C50) was_cal cul ated by . nonlinear regression using

ei t her XLEDtsupgitued oermpbsiEiieditrdat a anal ysis sof tware
by & aphf@gﬁ;ﬁ%&{@ﬁ% uhﬁi%sti%ﬁyglslﬁge%b?y@r ef erred

enbodi nen e 1 nvention een" il lustrated and
descri bed(7)i dubsiitiied e uvapbsetmicdthettrodyatyl,var i ous changes

can be s LueLell ot Mo JSRRLILELon L
PCT/ USZOO@) OdBdmted or unsubstituted arylsulfonyl;
R, and R, are independently selected from the group consisting of
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) substituted or unsubstituted alkylsulfonyl,
(9) substituted or unsubstituted arylsulfonyl,
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The enbodi nents of the invention in which an excl usive
property or privilege is clainmed are defined as

wo edokowas3s 1. A conmpound having the fornula: RSCODURB04/019158
NRLIT R RT NR 3 R6 R5 NR4 or a stereoi soner,
taut omer, pharmaceutically acceptable salt, ester, or
prodrug thereof, wherein Rl is selected fromthe
group congioytdyagh,of (1) hydrogen, (2) substituted or
unSUbSt'tﬂtlidC@]gkyl ,  (3) substituted or unsubstituted
al kenyl , V(*4) bstituted or unsubstituted al kynyl,
(5) substiltz?lt@glpr unsubstituted aryl, (6) substituted
or unsubstituted fieteroaryl, (7) substituted or
unsubst i t (IBeCONReRogycl yl, (8) substituted or

unsubsti t ut | sul,fonyl, and (9) substituted or
unsubstitﬂtd’zgs@b miﬁnflonyl; R2 and R3 are

[ ndepende(ltsl))scsqmelcmegorfromthe group consi sting of
(1) hydrogen, (2) 'Sufstituted or unsubstituted al kyl,

(3) Bobsd Rydekest togetheysvithsthe catben afgmk énivhich thep) are attached form a
substituted or un«',ii‘%bs i tut eg. al. kynyl, (5) substituted

3o TomemBster carbeey Sier helereyeifgdtg:t ut ed or
unsuRsisiselecrd ffvel teq@asyd consising sfubst i tuted or
unsubstituted heterocyclyl, (8) substituted or
unsubst i t (if) daydaddenl sul fonyl, (9) substituted or

L Sl 10 200 1150
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,

(7) substituted or unsubstituted heterocyclyl, and

(8) L-R,;, wherein L is a C1-C10 saturated or unsaturated branched or

unbranched carbon chain comprising one or more methylene groups, wherein one or
more methylene groups are optionally independently replaced by O, N, or S; and wherein
L is optionally substituted with one or two oxo groups and one or more C1-C10 branched
or unbranched alkyl optionally substituted by one or more halo gen atoms;
R, is selected from the group consisting of

(1) hydrogen,

(2) substituted or unsubstituted alkyl,

(3) substituted or unsubstituted alkenyl,

(4) substituted or unsubstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl,

(7) substituted or unsubstituted heterocyclyl,

(8) COR,,

9) COR,,

(10) CONR,.R

1177122
(11) S(O).R., and

m 10°
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(11) CORIo (12) CRRio, (13) CONRL1R12, (14)
S(O nR10, and (15) SO02NR11R12; or R2 and R3 taken

W0 ogetlissss wi th the carbon atomto which they aP@r/us2004/019158
attached forma 3- to 7-nenbered carbocyclic or
heterocyclic ring; R4 is selected fromthe group
consisting of (1) hydrogen, (2) substituted or
unsubsti t (1DdS@QNEJ,R,; (3) substi t ut ed or unsubstituted

al ke bstlt ted or t|tu ed al kyn

(5 RebRyiltupude e iy e om Pe - Sinsenspineef
or unsubs i g;,cﬁg eQleteroaryl (7) substituted or
unsubsti t ut’e %el’ocyclyl and (8) L-R13, wherein L
is a Cl-G(D gabgenat ed or unsaturated branched or
unbranched_carbon chain conprising one or nore

nmet hyl ene(@réﬁrﬁs, wherein one or nore nethyl ene

groups ar g nal ly i ndependently replaced by 0, N,
or S and%ﬁke%%@h L is optionally substituted with

one or thSbhpmgxﬁups and one or nore Cl1-Cl10 branched

or unbranched .al k optiqnall bstituted by one or
mor e hal ozgns%tlsg ed gging Sgg%t%jc;g‘&?%rom t he group

consi stingzp Eubsﬁ&l}em%&%ﬁtuté@ﬁle h ?Qﬁ&h@) K ed or

unsubsti t ut'ed al kyl (3) substituted or “Unsubstituted
al kenyl , (%)4)‘»ub§umd aromewbstitutedaoinet i t ut ed al kynyl ,

5) substi nsubst i.t yt ryl, (6) substituted
( )unsubs§§ Hgﬂﬁﬁgﬁﬁﬁ? Pgﬂafg¥ﬁsﬁbstfthted or
unsubst it %I%sdb@ﬁﬁfé&%\f%ﬂbst@é&)al%@ (9) CO2R10,
(10) CONR11 S(O Rl o, and -67 WO 2004/113335

PCT/ US20041 b]_gfpg@tuted or unsubstituted alkynyl,
(12) substituted or unsubstituted aryl,

(13) substituted or unsubstituted heteroaryl,
(14) substituted or unsubstituted alkylsulfonyl, and
(15) substituted or unsubstituted arylsulfonyl;
R0, Rj1, and Ry, are independently selected from the group consisting of
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl, and
(7) substituted or unsubstituted heterocyclyl; or
Ri; and Ry, taken together with the nitrogen atom to which they are

attached form a 3- to 7-membered heterocyclic ring;
R, ; is selected from the group consisting of
(1) substituted or unsubstituted amino,
(2) substituted or unsubstituted aryl,
(3) substituted or unsubstituted heteroaryl, and
(4) substituted or unsubstituted heterocyclyl; and
m=0, 1, or 2.
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(12) SO2NR11R12; R6, R7, R8, and RO are independently
sel ected fromthe group consisting of (1) hydrogen,

w@ 20o4had3epen, (3) nitro, (4) cyano, (5) hydrOrYS2006)19158
substituted or unsubstituted al koxy, (7) substituted
or unsubstituted nethyl enedi oxy, (8) substituted or
unsubstituted am no, (9) substituted or unsubstituted

al kyh,  ( Wporaphisidi $UCREMOY, wigeihsubitithied aﬂkﬁ%&ﬂpﬂscs arylalkyl,
(11) substituted or unsubstltuted al kynyl

hsterarylaliyle chegarogsiekialky’, tamiagalkyly | alkylam glilmkt thﬁ agingalkyl, or

%Eﬁ ed heteroaryl, (14) substltut ed or
SHﬂrsu {1 a:u%ﬁled al kyl sul fonyl and (15) substituted or

unsubstituted aryl sul fonyl; R10, R11l, and Rl12 are
[ ndeBendemtd:quxmhéofélmbimrlquefmgﬁ ougrylatkyki sting of
(1) hydrogen, (2) substituted or unsubstituted al kyl ,

(3) substi | tuted or ubsti tut ed al en
substs4r t ut GYCRP q}]ﬂglﬁ'gﬁ @eﬁﬂn?(% er‘X)(lS) subst i tuted

or unsubstituted aryl, (6) substituted or
unsulgstit i @(ﬂn}%]tﬁﬁlﬂrdfﬂlﬂlhn laWHerefrﬂRz & dgeﬁtaﬁﬂ RQfis selected from

unsubsti t ut ed terocyclyl; or R11 and RI2 taken

they geovnetongisting o substituteshon uasubsiititsdwtlklh subséijuted ot unsubstituted
%&91? g@ogtelfu?er or gﬁbshgit%cf ﬁgﬁg&[ Sﬂ)sﬁﬂe%r&%&h#sﬁtu?%ﬁ%mroaryl

Foup” cConsi st
substituted or unsubstituted am no, (2) substituted
or umsubstA tcoimpduad Wif, Cladhn Sulmlbieﬁrutaﬂd/lds selected from the group

unsupsti t d he eroaryl ubstituted or
copstineaf @ﬂtﬁ@rm »é?‘&f?@f yar“% Cﬁﬁ]@Pm;P&‘ 1l,or2. -68

7. A compound of Claim 5, wherein alkenyl is 2-propenyl.

8. A compound of Claim 5, wherein aryl is selected from the group
consisting of phenyl, thienyl, and'pyridyl.

9. A compound of Claim 1, wherein R4 is L-R;3.

10. A compound of Claim 9, wherein L is a C1-C10 saturated or unsaturated

branched or unbranched carbon chain.

11. A compound of Claim 9, wherein R;3 is selected from the group consisting

of amino, cycloalkyl, aryl, and heterocyclyl.

12. A compound of Claim 9, wherein L-R;3 is substituted or unsubstituted

aminoalkyl.
13. A compound of Claim 9, wherein L-R;3 is aminopropyl.
14. A compound of Claim 1, wherein Rs is CORjg.

15. A compound of Claim 14, wherein Rjo is selected from the group

consisting of substituted or unsubstituted aryl and substituted or unsubstituted heteroaryl.
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WO 2004/ 113335 PCT/ US2004/ 019158 2. A conpound of
Claiml1, wherein substituted al kyl conprises
wa@eoohalidys , heteroaryl al kyl, heterocyclyl al KyPCT/US2004/019158

am noal kyl, al kyl am noal kyl, di al kyam noal kyl, or

sul f onam doal kyl . 3. A conmpound of Caim1l, wherein Rl

is arylalkyl. 4. A conpound of Caiml1, wherein RL is
benzyb. 5A Angsuipawid]sn @, aihdteln Ry IsabditRed bBenyl or substituted
hydrogen and R3 is selected from the group consi sting
pyfddubsti tuted or unsubstituted al kyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted

aryl j7and zs S _

A com730undA E@M M\%gr@e\l%ﬁ&g H‘%%ﬂggg{é ag)?é%’hflsgnalkyl o
htloesubstued phandi st i ng of ethyl, pr opyl , iIsopropyl, and
cyclopropyl. 7. A conpound of O aimb5, wherein al kenyl

o otfect Bntampegtintrid AR R & R B Bcky pre Tlependently

1,
R i B At o 8% m o

wherein L is a Cl-Cl0 saturated or unsaturated

br andfed drcqmmuad@ﬁgéaimalrmt@thm thejgroupncansispogntl of
conststh e G Eg R Bl b il 2 ypropyi-4-

bi‘tﬁﬁcﬁNO[(By(@lﬁrMéthylhﬁnn(Apfb@ Bétﬁdmﬁfe Caim9, wherein L-R13
is substituted or unsubstituted am noalkyl. 13

. A
conpdutidersmopIony i INrberayi4toxpyl-prridehl Rodppigidin-2-ylethyl]-

%?&énd of daiml, wherein R5 is CORLO. 15. A
43:%%%&% Claim 14, wherein R1O is selected fromthe

gr oupl-(3eansioptopy)-NH 1-§3+beiAyl- Htcﬁ{d-ﬁ{-pyﬁﬁd[bQt-a]pymﬁdiuﬁQWl)ethyl]
and sgbstlt ted or unsubstituted heteroaryl. -
ZE?T]&Y 989809 CT/ US2004/ 019158 16. A corrpound of CI ai m

. ted
pyr i dyf?'r ﬁillgmﬁ]&%gg% zﬁb%nlzﬁl%dsgo % e’r e' t lgﬂl =
yk)CdysIoptapmeeﬂtyé]a%romomnzmﬂdyJ or  hal o-substit ut ed
h f 1, _wh in R6, .R7,. R8
PG B GBI AR T Dol o PYaH Rergy it 2
yggﬁ‘@ygu_ﬁg_ bydhRg&n, al kyl, and halo. 19. A

conpoun aim1l selected fromthe gr oup consi sting
N-(3- amlnopropyl)-N-[l -(3-benzyl-4-o0x0-4H-pyrido[1,2-a]pyrimidin-2-

yl)propyl]-4-(trifluoromethoxy)benzamide;
4-(acetylamino)-N-(3 -aminopropyl)-N—[i -(3-benzyl-4-oxo0-4H-pyrido[1,2-
aJpyrimidin-2-yl)propyl]benzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-4-ethoxybenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a}pyrimidin-2-
yl)propyl]-2,6-dichlorobenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]benzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[1,2-a]pyrimidin-2-
yDpropyl]-4-methylbenzenesulfonamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-2,4-difluorobenzamide;
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N-[ 1- (3- benzyl - 8- net hyl - 4- oxo- 4H pyri do[ 1, 2-a] pyri m di

n-2-yl)propyl]-4-

whe@an1IBg 3- (di met hyl am no) propyl ] benzam de; NPCBUS2004/019158

-am nopropyl)-N- [ 1-(3 -b enzyl -4-o0xo-4H pyrido [

1,2-a] pyrimdin-2-yl) ethyl] - 4-bronobenzam de; N-(3
-am nopropyl )-N [ 1-(3 -benzyl -4-o0xo0-4H pyrido |

1, 2- it 1) &8 mehiyl-4-dxd B ykidenza
N Ba‘g&ynoprcgiglplyzmlgl-[%f({?, )g{é%yzyl 4- ox%l—l—%yrfqggﬁmldmz
xlmf%yélwr ofip

yla?n( (r‘% r opy Wq){'((%:b%ﬁ%%% e@%%&hﬁﬁu gtp&’a%’“ﬁm'z'

yD)p2omsll]-pyhiordisinicofinanaldepr opyl ] - 4-tert - butyl benzam de;
yl - d
N ( SQ\IZ? R S ANEN (Eshql@flﬁpgpﬂAH-pyndo[l X aimoribdin
yi)‘b“‘aé?él STAMRRIR RS ) N |
1- ( 3-M&haytinoprapyt)- MHH 1§ benzyfl B @eo-4H-pyrido[ 1,2-a]pyrimidin-2-
1 1b de; N (3 -ani |
Pyttt art pyr i do | b2-a] )
pyri 'N-‘Hl-'('ﬁs‘-%eniyl hxb&emﬁ byﬂdjo[?Qtﬂﬁﬁ%ﬁﬂ%m)ﬁgﬁbpﬁf—ﬁmhyl-N-[4-

- am nopr opyl ) - nzyl 0X0-4Hpyri
(meﬂlyéqu)hutmbnn@mm ) propyl ] - 2, 6-di chl or obenzani de;

- (3 el BgﬁﬁXg)Nﬁ-&apf;gﬁ -ﬁgogc??zéﬁ#npggggﬁ Pl dial

yﬂ\)pé@y@]ﬂlﬂmoﬁﬁ@ﬂwﬁenﬁhﬁme(S benzyl - 4- oxo- 4H-pyrido[ 1, 2-a
] pyrimdin-2- yl)pr ODY{; 124 nmet hyl benzenesul f onam de;

N- ( 3 2-EnArAiapPIopgTy)-IN enzy1-4rsexaAH- -pnm@e{émwniddmzf

Rl AT LO0) o2 eooenean o

- am No{03-apytoprdpyDENI1 {3 behzy@azoso- M@yﬁdéﬂﬂmﬂpyﬂm&m&,
%g r|md|n2 yl')propyl] isonicotinamde; N (3
YURFRRY ﬁé? BpfEng-2rgarhoxaode; -y enzyl - 4- oxo- 4H pyri do |

1, 2- I
i son?J(I: t| nllr[rﬁpgdgg’ D@([}é (é'grgn oé]r'%xrg)y 131%%1?5@ %Jp yrimidin-2-
yl)pmmfy]l—z-«ﬂurammﬂl—l- pyrl do [ 1,2-a]pyrimdin-
yI ) pr. 5 mst Y, i ne car hoxarni de;
a@@i [N~T¥1@75 .11%— X0z spafrlﬁw&yﬂpmdla-?--
y?)’pﬁ];ﬁrl/]tS Hlﬂ@fd%}ugphe)ﬁlebpéa&)l&)ﬁalrﬁaé azi ne- 2- car boxam de;
N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
yDpropyllpyridine-2-carboxamide; and
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-

yD)propyl]quinoxaline-6-carboxamide.

20. A compound of Claim 1 selected from the group consisting of:

N-(3-aminopropyl)-N-[1-(3-benzyl-8-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yD)propyl]-4-bromobenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-8-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-4-chlorobenzamide;
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N-[ 1-(3-benzyl -4-o0x0-4H pyrido [
1, 2-a] pyrimdin-2-yl)propyl]-4-nmethyl-N[4-
w@ pehyd3asn no) but yl | benzam de; 2-(2-am noet hoxBQF/BS1004/019158
1- (3- benzyl - 4- oxo- 4H pyri do[ 1, 2- a] pyri m di n- 2-
yl) propyl]-N, 4-di net hyl benzam de;
2-(3-am nopropoxy) - N-[ 1- ( 3- benzyl - 4- oxo- 4H pyri do

1, 2% tHpgrH2-[ ¥ Ul oxolM4- dlpshmairh-de;
[ N (3- aﬁg%}gﬂgggpp?)) I\I-[%/1(3-|i(b:§>mg’gn}z(;/XO 4- g%%l%y]?l do[ )

YDPELPX}]WﬁP%OE‘PWdeyI ) propyl ] t hi ophene- 2- car boxami de;
N- 3

{5 EaepRAY & pibs: @ﬁ PPN e iy 2
yl)pmpyﬁpﬂrqmmbbe_rixa@mb:(?: benzyl - 4- oxo- 4H pyri do |

31§ oy o B ot e pdelac Towppine2-

1RG0 AR g\é- Imide(3 -b enzyl -4-oxo-4Hpyrido [ 1,
yzﬁ ]pggyr 03( )7 epr opyl ] pyri di ne- 2- car boxam de;

and M‘(Qammopﬂwbﬁ)ﬂ[l-(m?ﬂzﬂ-g deri-pyAdait &bl imidiniaf

r m ) propyl ]
yb@f%@hgﬁxf}ﬂg’m em@%am de. 20. A conpound of Claim1
sel eqy- R34 2-
N ( S%Enﬂ?l%ﬁ?o 6PP9 Igj[p_gp_( g beni(%dloag{ %gn%g/[ll 24a]g¥<%mhdl$ pz)yr
yDgeopy il 3201d}>lp>}3¢mzmd¢; 2- yl)propyl]-4-bronmbenzan de;

e TR ORI b o SR fifta lprmiain

yl’)b)cgiquﬁ—lircﬁhﬁ@&dmtﬁrhﬂézam de; N ( 3 ami nopr opyl ) - N-[
benzyl - 4- oxo-4H pyri do [ 2-a] pyri mdin-
yl ) pPoPyl(3 anméan@mé)ﬁém@hﬁlb@zyl)m1mﬂpr2mdhﬁ1h®3$154H-pyr1do[1 2-

@%{nﬁ 12104{;)6,{“3019158 N-(3 -aminopropyl)-N- [ 1-(3 -b

0X0-4Hpyrido [ 1,2-a] pyrimdin-2-
yl ) pﬁ\bmfhlhrn@pfdpyl)rwef@%@@f% &béﬁ{-pﬁﬂﬁét@wﬂpyhﬂnd}h-zi

i/) - ﬁﬁl - 0X0- 4H-pyr|do[ 2-a] pyrimdin-2-
¥ P§%’6’H AEBRINsam de; N—(3 am nopropyl)-N [

1- (3N ??}?ﬂgpﬁ)g?ﬁoxsg—z?%éﬁ&? 4[07&3 A1 %fﬂ@(y[rl 'ﬂ]gﬂrﬂngcﬁn-z-

yl)pro nzam-d
yNptdpyHi- ﬂmprobmzhl)ndw[l (3 benzyl 4- 0x0- 4H pyri do[

S T WUt TSGR
alpy#mBlRVI-V by n- 42methy1benzam1de
N-[2-(aminomethyl)prop-2-enyl]-N-[1-(3-benzyl-4-ox0-4H-pyrido[1,2-
a]pyrimidin-2-yl)but-3-enyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
yDpropyl]}-2,4-dimethoxybenzamide;
N-[1-(3-benzyl-4-oxo0-4H-pyrido[1,2-a]pyrimidin-2-yl)propyl]-4-methyl-N-
(piperidin-3-ylmethyl)benzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
yDpropyl]-2-methoxybenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
yD)propyl]-3,4-dimethoxybenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-2-chloro-4-fluorobenzamide;
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yl) propyl]-3-chl orobenzam de;
N- ( 3-am nopropyl )-N-[1-(3-benzyl - 4-oxo-4H pyrido[ 1, 2-a
w0 pooritma3e n- 2- yl ) propyl ] -3, 5-di chl or obenzam deCT/BS2004/019158
1- [(3 -am nopropyl) (4-nmethylb enzyl) am no] propyl }
-3 -benzyl-4H pyrido [ 1,2- a]pyrimdin-4-one; N-(3
-am nopropyl)-N [ 1-(3 -benzyl -4-o0x0-4H pyrido |
1, 2- aY-BraminiaprapyD)-Ny[i Y Bbepil Y- @;044Hlpfyhbl@[:}|_ ﬁ]@?ﬁﬁi‘icﬁﬁ-{z-

ST PRI IB opyl ] - 5- 1 Uor obenzan de:

Ni gzkl)‘g gﬁﬂefi g?}-zlﬂeil&{lfﬂ' 4 a@[liéh%ylwf bxd- -4H-pyrido[1,2-a]pyrimidin-2-
}’é)]pmpyi]m-methy:kbeplzaxmdbyl ] - 4- net hyl benzani de; N
[eﬁz§,ﬁ\5” oo DR %§ Setizsh4-oxo-AH pytido[ 1 2-a]pyrimidin-2-

\102-di thbut 3-enyl ] - 4-net hyl benzam de; N-(3
y@%%ﬁr%’o]rolg/hl) T 1-(3 -b enzyl - 4- oxo- 4H pyrido |
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