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to new pyrwdizomiriasdsa) pyri midinyl conpounds, their 5 phapiREasiaasissy
acceptabl e salts, and prodrugs thereof; conpositions of the new conpounds,
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bi pol allnitotic spindle. | BACBGROUNDIOETHE BRVENTKON ki nesi n using an

nt.i body direct against the 25 C-termnus of KSP was,sh to arrest HelLa
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to be honol ogues of KSP kinesin, cause fallure in centrosone séparation in

Asper gi | | uslomiathhavirey §Hemo350 Amiiha acid desidiigs. Whewrystalatrict@fs i k8veraikinesi®n 90)

and Schi zosacchar onyces ponbe (Hagan, 1., and M Yanagi da, 30 Nature
347: 563- 566‘?0@9‘8}%"’1131#3@8?’%‘35@1" ells with either ATRA (all trans-retinoic

aci d). yhi ch rGMﬂﬂgéég‘ﬁttéﬂe’h%md%%ﬁé&}mgé& s Ha§¥ Bhen Rkngie], et i on

of HsK Ki nesin usi I sense ol gonuc es revedled a signiticant
growt h i nhikihésirsnareNinvolved in a variety of cell biological processes including transport of

organelies and vesicles, and maintenance of the endoplasmatic reticolum. Several KRPs

interact with the microtubules of the mitotic spindle or with the chromosomes directly,

and appear to play a pivotal role during the mitotic stages of the cell cycle. These mitotic
20  KRPs are of particular interest for the development of cancer therapeutics.

KSP (also known as Eg5, HsKSP kinesin, KNSL1,) is one of several kinesin-like
motor proteins that are localized to the mitotic spindle and known to be required for
formation and/or function of the bipolar mitotic spindle.

In 1995, the depletion of KSP kinesin using an antibody directed against the

25 C-terminus of KSP was shown to amest HelLa cells in mitosis with monoastral
microtubule arrays (Blangy et al., Cell §3:1159-1169, 1995). Mutations in bimC and
cut7 genes, which are considered to be homologues of KSP kinesin, cause failure in
centrosome separation in Aspergillus nidulans (Enos, AP., and N.R. Morris,
Cell 60:1019-1027, 1990) and Schizosaccharomyces pombe (Hagan, 1., and M. Yanzggida,

30 Nature 347:563-566, 1990). Treatment of cells with either ATRA (all trans-reﬁnoic
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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DAN- G pancreatic carcinonma cells indicating that HsKSP kinesin mght be

i nvolved in -1 WD 2004/ 113335 PCT/ US2004/ 019158 the antiproliferative
action of lyered zretinoic acid (Kaiser, A, et al. 274,
18925- 1893}?&)2%33@5I nterestingly, the Xenopus | aevi s Aurl’éﬁlé'?%’zgﬁ“ﬁlgggspr otein
| dnase pEg2 was shown to associ ate and phosphoryl ate Xl KSP ki nesin (G et,
It, et al., J. Biol. Chem 274:15005-15013, 1999). Potential substrates of
Aurora-rel ated kinases are of 5 particul ar interest for cancer drug
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to be rapi gitientseversi ble 15 (DeBonis, S., et al., Biochem stry 42:338-349,

2003; Kapoor, T.M, et al., J Cell_ Biol. 150:975-988, 2000), Recentl
other KSP ki nesiThe finsiicll permaeahle serallanpleends anhibiser foriBskSP deesing "ma

02/ 055550 155, FLSHC B, e PBYE, S5k UG/ LA GRURCS o,

cyano- 1301beablerieﬁﬂaﬁBn%dfo%mrmoﬁwmeﬁefﬂéﬁmﬁcsfs%hTa§ fhhedGnE vihdal AkAbidy €

di seases. Patent No. 6,472,521 describes oligonucl eotides and o
ol i gonucl e(Mam T, vett aly eSciémpe 286’9ﬂ1b97t4 ntPMNmeMonsitrol xwae sdantified \i® an

01/ 98278, Q1/ 30768, and WO 03/ 039460 descri be nazol i none ounds
Dhat oo’ IHRIOr IR PheHORHehpSeL Frcma Ag o Sregbrive il Cescerupand R PaHow t h

KSP_ 25 ki aca aé!‘d%{- e &é(riel ﬁone Biker ARSG! Eﬁé%ﬂnbﬁ'%ﬁ defdrRiRiaCot 8re
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Recently, other KSP kinesin inhibitors have been described. WO 02/057244 and
WO 02/056880 describe phenothiazine compounds and triphenylmethane compounds,
respectively, for treating proliferative discases. WO 02/078639 describes
20  cyano-substituted dihydropyrimidine compounds for treating proliferative diseases.
U.S. Patent No. 6,472,521 describes oligonucleotides and oligonucleotide derivatives for
inhibiting human KSP expression. °
WO 01/98278, WO 01/30768, and WO 03/039460 describe quinazolinone
compounds that are useful in treating cellular proliferative diseases associated with KSP
25  kinesin  activity. The compounds described in these references are
2-(2-aminomethyl)quinazolinone derivatives. The quinazolinone compounds described
in WO 01/98278 and WO 01/30768 have 2-aminomethyl 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
30  a5-12 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,



30 a 5-12 nenbered nitrogen-containing heterocycle. W 03/050064 descri bes
t hi enopyri m di none conpounds that are useful for treating cellular

proliferatwedisase, for treating disorders associated pitisioehotehgesi n
activity, and for inhibiting KSP kinesin. -2 WD 2004/ 113335

PCTI1 US2004/ 019158 WO 03/103575 descri bes heterocyclic-fused pyrim di none
derivatives that are inhibitors of the mtotic | dnesin KSP and that are

ful inthe t | 1.ul | L f di.s Thes
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pyri di no[ 1 QeTIYPNSS; i di nifePrescHigbive nd derivaiayes phfbi“n'acé‘i?tl claseiibesk: c eprchidee
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pyridino[ 1, 2-a] pyrinidinyl copYMABYHIEJHEMNYENHOY m Rs OR- Re N R2

~N7 R3 Rs RS R (1 ereoi s aut oner , t| cal l.
accept abl e salt, oS a%%eig{ p?%dﬁ’ﬁ PES t'ﬂ%‘?‘%@f" LA 'ﬁ??rﬁ from
the group cgiouhis)Ghéft pharmaceutically acceptable salts, and prodrugs thereof are prov1ded.

10 The pyridino[1,2-a}pyrimidinyl compounds, pharmaceutically acceptable salts, and

~ prodrugs are KSP inhibitors and are useful in the treating cellular proliferation diseases.



(1) hydrogen, (2) substituted or unsubstituted alkyl, (3) substituted or
unsubstituted al kenyl, 10 (4) substituted or unsubstituted al kynyl, (5)
substituted or unsubstituted aryl, (6) substituted or unsubstituted -

het er oar yI WO 24113885t i t ut ed or unsubstituted het er ocycl YICT/USPPO4QIBLSS; ¢ ut ed
or unsubstituted al kyl sul fonyl, and 15 (9) substituted or unsubstituted
arylsul fonyl; RZ and R3 are independently selected fromthe group consisting
of (1) hydrogen, (2) substituted or unsubstituted alkyl, (3) substituted
or unsubsti t ut edn ah& empbdimerf) thetpyridibefll |2-ajperimidinyinmigiunts heve thickfonyila (5)
substituted or unsubstituted aryl, (6) substituted or unsubstituted
heteroaryl{D3(7) substituted or unsubstituted heterocyclyl, (8) substituted
or unsubstituted al kyl sul fonyl, 25 (9) substituted or unsubstituted
aryl sul fonyl, (10) cyano, -4 WO 200%/ 113835 PCTI US2004/ 019158 (11) COR10
(12) CO2R10, (13) CONRL1R12, p(14) 4S(O gnhd 5 (15) SO02NR11R12; or R2
and R3 taken together with t he % ich they are attached forma
3- to 7-nmenbered carbocyclic or ring; R4 is selected fromthe
group consisting of (1) hydroge stifRst ed or unsubstituted

al kyl, . R7

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug o
5  thereof, wherein '
R, is selected from the group consisting of
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
10 . ' (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
15 (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,
20 (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,
25 (9) substituted or unsubstituted arylsulfonyl,
(10) cyano,



(3) substituted or unsubstituted al kenyl, (4) substituted or unsubstituted
al kenyl, (5) substituted or unsubstituted aryl, (6) substituted or
‘unsubst i t uwazlogiBsImaryl , 15 (7) substituted or unsubsti tptEdsiveienessycl vl ,
and (8) L-R13, wherein L is a C1-C O saturated or unsaturated branched or
unbranched carbon chain conprising one or nore nethyl ene groups, wherein one
or nore nethylene groups are optionally independently replaced by 0, N, or
S; and wherein L iS(g ' |1y substituted with one or two oxo groups and
one or nore O -Cl10 branched 20 or unbranched al kyl optionally substituted
by one or nore hal ogegd2p w2 RS is selected fromthe group consisting of
(1) hydrogen, (2) suqiai%gi ﬁ;ﬂunsubstituted al kyl, (3) substituted or
unsubstituted al kenyl\ ) )| bstituted or unsubstituted al kynyl, (5)
substituted or unsubsgti r (6) substituted or unsubstituted
heteroaryl, (7) sub?@?ig¥ggégﬁ¥%ﬁsubstituted het erocyclyl, (8) COR10, 30
(9) C02m10, (10) CONR1SRED) ;08(0 R10, and (12) SO2NR11R12; -5 WO
2004/ 113335 PCTI US2004/ 019158 , .R7, RS, and Rg are.independently. selected
fromthe group cen@dRj iakenfogether it they sarbon atom gwawb@b ihey qrg attaghed form a 4)
Yano () Y maberkd barbiiyelb of hferodped gy ' {01 A ko

R, is selected from the group consisting of
(1) hydrogen,
10 (2) substituted or unsubstituted aikyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,

15 (7) substituted or unsubstituted heterocyclyl, and
(8) L-R,,, wherein L is a C1-C10 saturated or unsaturated branched or

O

13
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

20  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,

25 (4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted beterocyclyl,
(8) COR,,

30 @ COR,,.
(10) CONR, R ,,
(11) S(0) R, and

(12) SONR, R ;



(7) substituted or u
unsubstituted am no,
substi t ut GW hosHI$H
al kynyl, (12) subst?
unsubstituted hetero
al kyl sul fonyl, and

R11, and Rl12 arg i{d
hydr ogen, (2) sﬁﬁ%ﬁh’
unsubstituted al keny
substituted or unsub

heteroaryl, and (7)(uiddégenuted or unsubstituted heterocyclyl; or 25 R11
er wwth the nitrogen atomto which they are attached
forma 3- to 7-menbet3ddnitiet erocyclic ring; R3 is selected fromthe group
%stitéﬂ ed or unsubstituted am no, (2) substituted or

'substituted or unsubstituted heteroaryl, and

and R12 taken togeth

consi sti' ng of (1) s
unsubsti tuted aryl,
WD 2004/ 113335 PCTI

het erocyclyl; and m=" 0,

nsubstituted nethyl enedi oxy, (8) substituted or
10 (9) substituted or unsubstituted al kyl, (10)

stituted al kenyl, 0 (11) substitut eq,(ﬁ.lrflg#t@‘ydaggst ut ed

tuted or unsubstituted aryl, (13) subs
aryl, 15 (14) substituted or unsubstituted

(15) substituted or unsubstituted aryl sul fonyl; R10,

R B4 55 kBBl ofi Sl §En "8 YRoni ORRRM B o

; ubstituted or unsubstituted al kynyl, 5
{1, ipgflast, M ed

ryl, (6) substituted or unsubstituted

ORArSy9158 (4) substituted or unsubstituted
1, or 2

I n anot her aspect, the present invention
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“hibier e sn B AR B IEBE [ ve Lo reduce or
) BB bR, Terative
(9) substituted or unsubstituted alkyl,

(10) substituted or unsubstituted alkenyl,

(11} substituted or unsubstituted alkynyl,

(12) substituted or unsubstituted aryl,

(13) substituted or unsubstituted heteroaryl,

(14) substituted or unsubstituted alkylsulfonyl, and
(15) substituted or unsubstituted arylsulfonyl;

Ryp, Ry, and Ry, are independently selected from the group consisting of

20

25

(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

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

30

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

o



di Seases in a human or aninmal subject in need of such treatnent, conprising
adm nistering to said subject an anount-iof a conpound of formula (1) :
"effecti ve wo 2641883510 or prevent cellular proliferation payrispeopeioisact in
conbination with at | east one additional agent for the treatnent of cancer.
In other aspects, the present invention provides therapeutic conpositions,
conprising at |east one conpound of forrmula (1) optionally in conbination

with one or nore addi,i of cancer, as are.
commonly enpl oyed ind@iﬁ%@%aﬁéﬁw&aﬁgﬁ%ﬁ%g of the invention are
useful in the trgatgrgner nf cancers, including, for exanple, lung and

bronchus; prostate; breast; pancreas; colon and rectum thyroid; stomach;
Liver and i ntraHopaother 3ppes, te presend invenfionpiovidesanetpeds fog treating prolifemtiveder

ut eri ne co&i%g' .uterine cery o Sl r‘%%%‘llf“a{eﬁ' eltorra' esophagus; acute
myel ogenoustFE¢sH R 0 OF AP tb:u'ﬁffgl b Su eﬁ,cqr@ﬁﬂﬂgﬁ@sr'e&?ﬂem a;
nyel oi dsl e%%‘ﬁi@éubj&i @h Rimowhebf Q%Hpﬁuﬁd@f Bﬁﬁful’mﬁ) FRENE o R of gxte%ﬁti ne;

non- hodgki n | ynphoima; .,. nelanonma; and villous Col on adenoma. Th
i nventi on fesilblae propiferatichein thosghpsitt i ons, kits, nmethods of use, and net hods

of manufacture as described.in the detajl ed description of the ipvention.
25 DETAI LED DESCRAPFIHENPSpECtsflie PRReRERFETOR 008 @ﬁgea%%arp Ve
present iny, kN in N | Qi-ngl:l  2- i diL oyl t hel e

phar maceuti@a ‘%n?éc%&‘g%#e(ysra%éfﬁaﬁﬁ%ﬁo r&ééwt%fer%go qggragﬁ%}t’oeiﬁg@&m%he
pyri di no[ 1, #gihisteringitel saig bulsjectpawanttamt phacompeund efdbimyula (D effeativectogatiae, and
prodrugs are KSP inhjbitors and are useful in the treatjng cellular,.

prolif glﬂat | o5 Praeab salinlar prolferBion g e ubipstin-comuiEatianAvigh 4 lost ong @dditional

ng kdhn%l’%ﬁ@we%&hﬂéﬂtofmgﬂnds have the fornmula (I): RO ORI R8 NI R

In other aspects, the present invention provides therapeutic compositions,
comprising at least one compound of formula (I) optionally in combination with one or
more additional agents for the treatment of cancer, as are commonly employed in cancer

15  therapy.

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

20  leukemia; chronic myelogenous leukemia; lymphocytic leukemia; myeloid leukemia;
brain; oral cavity and pharynx; larynx; small intestine; non-hodgkin lymphoma;
N 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.

25 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 pyridinofl,2-a]pyrimidinyl compounds, pharmaceutically acceptable salts, and
prodrugs are KSP inhibitors and are useful in the treating cellular proliferation diseases.



(1) or a stereoisoner, tautomer, pharmaceutically acceptable salt, ester, or
prodrug thereof, wherein 5 Rl is selected fromthe group consisting of -(1)
hydrogen, Ywéo84ssdst uted or unsubstituted alkyl, (3) s i -
unsubsti t ut eoF aﬁ}enyl, (4) substituted or unsubstituted ‘a ngfggsw)
substituted or unsubstituted aryl, (6) substituted or unsubstituted
heteroaryl, (7) substituted or unsubstituted heterocyclyl, (8) substituted

or unsubstituted. al kyl su] fonyl, and _ (9) substituied or_ upsubstituted

arylsul fonyl; 1 m%ow-%énm@em%%@éﬁqgamlﬁm he group
consisting of (1) hydrogen, (2) substituted or unsubstituted al kyl, (3)
substituted or unsubstituted al kenfg, (@) substituted or unsubstituted

al kynyl, 20 (5) substituted or unsubstitjpited aryl, (6) substituted or
unsubstituted heteroaryl, (‘58 } h Runsubstituted heter ocyclyl,

(8) substituted or unsubstitutedjal kylsul f¢nyl, (9) substituted or
unsubstituted arylsul fonyl, 25 -8 \9@ 2004/ 113335 '
PCTI US2004/ 019158 (11) CORL(GR; 2 , CONRLR12, (14) S(0)nR10, "
and 5 (15) SO2NR11R12; or R2 and taken toget®er with the carbon atomto
whi ch they are attached forma Rg PN

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug
thereof, wherein ' o
5 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,
10 (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;
15 R, and R3 are independently selected from the group consisting of o
(1) hydrogen,
(2) substituted or unsubstituted alkyl,
(3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
20 (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,
25 (10) cyano,



3- 'to 7-nmenbered carbocyclic or heterocyclic ring; R4 is selected fromthe
group consisting of (1) hydrogen, 10 (2) substituted or unsubstituted

‘al kyl, ~ wOo(®p4/t3ssst i t uted or unsubstjtuted al kenyl, (4BCEHUSEbO4619158d OF
unsubstituted al kynyl, (5) substituted or unsubstituted aryl, (6)
substituted or unsubstituted heteroaryl, 15 (7) substituted or unsubstituted
het erocyclyl, and (8) L-R13, wherein L is a CI-C O saturated or unsaturated
branched or unbranclien) C@R}Qn chain conprising one or nore nethyl ene
groups, wherein one qr.. nmore methyl ene groups are optionally independently
replaced by 0, N, or (@) GQ@RWnerei n L is optionally substituted with one or
two oxo groups and oggi)ot.oﬁgeRCI -C10 branched 20 or unbranched al kyl
optionally substitut by 10V’ nore hal ogen atons; RS is selected fromthe
group consisting of ({4) SMRO(EW (2) substituted or unsubstituted al kyl,
(3) substituted or unsubst i fut®d al kenyl, 25 (4) substituted or

unsubst Bt ut ed al kynyI(15X 89, NBp&;j;tcut ed or unsubstituted aryl, (6)

netorocyclyl - (ke BerfoesBer b8 dletarbin pRiaAichiSey St pHhagRrmd;"ang
| ndbpendenti §o (il APRRYPRZOTREVRERR 10700 (1) hyarogen. (D)

hal ogen, R, is selected from the group consisting of
(1) hydrogen,
10 (2) substituted or unsubstituted aikyl,
':;  (3) substituted or unsubstituted alkenyl,

(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryi,
(6) substituted or unsubstituted heteroaryl,

15 (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
20  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 alkyi,
(3) substituted or unsubstituted alkenyl,
25 (4) substituted or unsubstituted alkynyl,
{(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
(7) substituted or unsubstituted heterocyclyl,
(8) COR,,
30 (9 COR,,
(10) CONR, R,,,
(11) S(O)_R,,, and

m 10°

(12) SO,NR, R ,;



(3) nitro, 5 (4) cyano, (5) hydroxy, (6) substituted or unsubstituted
al koxy, (7) substituted or unsubstituted nethyl enedi oxy, (8) substituted or

unsubsti t WyptheddMiasss 10 (9) substituted or unsubstituted
substituted or unsubstituted al kenyl, 4 (11) substitut edﬁé(')ﬁtbjzr?gﬁ S ?st ut ed

al kynyl, (12) substituted or unsubstituted aryl, (13) substituted or
unsubstituted heteroaryl, 15 (14) substituted or unsubstituted

al kyl sul f onyl , dp (@5 bstituted unsupstd d aryl sul ;. R10,
71 and RL ar 86 Rt RuERo RF DibEeSin) B o bl chiticliBEr "0
hydr ogen, (2) substit(bt E? ée nsubstituted al kyl, 20 (3) substituted or
unsubsti tuted al kenyl, Q{? sdbstituted or unsubstituted al kynyl, (5)
substituted or unsubggy halbgeh,aryl, (6) substituted or unsubstituted
heteroaryl, and (7) substituted or unsubstituted heterocyclyl; or 25 Rll
and R12 taken togethd?) witich the nitrogen atomto which they are attached
forma 3- to 7-nenbered heterocyclic ring; RL3 is selected fromthe group
consisting of (1) s&@sﬂ’aﬂ?t ed or unsubstituted am no, (2) substituted or
unsubstituted aryl, gg) ﬁg’oamﬁ%bstitut ed or unsubstituted heteroaryl, and -10
004/

WD 2004/ 113335 PCTI U )19158 (4) substituted or unsubstituted
het erocycl yl; and m=@6) bytstiftitedSon unshbstitgedalkoxyt ed al kyl groups i ncl ude

arylalkyl, heteroar yI(‘?)I le§|§|/'rlsh'cuted or unsubstituted methylenedioxy,

(8) substituted or unsubstituted amino,

10 (9) substituted or unsubstituted alkyl, |
(10) substituted or unsubstituted alkenyl, °
(11) substituted or unsubstituted alkynyl,
(12) substituted or unsubstituted aryl,
(13) substituted or unsubstituted heteroaryl,

15 (14) substituted or unsubstituted alkylsulfonyl, and

- (15) substituted or unsubstituted arylsulfonyl;
R;0, Ry}, and Ry~ are independently selected from the group consisting of

(1) hydrogen,
(2) substituted or unsubstituted atkyl,

20 (3) substituted or unsubstituted alkenyl,
(4) substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl, o
(6) substituted or unsubstituted heteroaryl, and

(7) substituted or unsubstituted heterocyclyl; or
25 Ry 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,
30 (3) substituted or unsubstituted heteroaryl, and

-10-



heterocycl yal kyl , am noal kyl, al kyl am noal kyl , di al kyam noal kyl, and
sul fonam doal kyl 5 groups. In one enbodinent, RL is arylalkyl. In one
“enbodi mentwg gyasydsal kyl is benzyl. In one enbodi ment, g&riGotdeiopgen and

R3 is selected fromsubstituted or unsubstituted al kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted aryl, and substituted
or unsubstituted heteroaryl. In one enbodinent, R3 is alkyl, such as 10

et hyl, propyl, isopr I r.cyclopr.opyl..ln one.enbodi nent, R3 is al kenyl,
such as ti 2- propeng‘f}y qtﬁgﬁeéiy H‘Wgﬂl?sﬁé'ﬁ?dh °F%91§lr§’i‘, such as phenyl,
thienyl, or pyriglglo, 1/d0ne enbodinent, R4 is L-R13. In one embodinment, L is
a d- ClO saturated or’ unsaturated branched or unbranched carbon chain. In

one embodi ment, Seitghles substitmted cythiydbal grpups an9!¢1udeancbrhhﬂql ochctb;darylalkybne
enbodi nent,, R13 is supsti, 0, nsubst i , Such. a
ari nopr opy ket eFWYQH%ﬁ%ﬁﬁHHP??éﬁi SlstitShestikylo iy DRiomd, naRid aIgT
substity te%r?] unsubstituted aryl or substituted or unsubstituted

het er oaryl r? one enbodi nent, R10 is substituted phenyl or substituted

pyridyl. |In one Iephoembediment, Rg isarghlly.ulreshepmebodimenst, the aryhlkyl 1-sbenzy1

hal o- substitute hen 0 In one odi nent_, R8.. and R9

i ndependent | y sgllp énb?‘ﬁﬂ% tyde@% nHr ogexAnd’ ghdstﬁ?zeﬁt@fmmns SHEFefgé’ﬁects
t he present r

formul a (1)“5%}31&&30&&& grr‘gﬁ?%g repr e'g%ﬁm{d %’gﬁp%uy{ﬁ tse Qr”@%mgﬁ nvem?l on

are descri bgd substiftutadr amsdbstiftted helefoaryl. fIﬂ bhe embodineing R{ &dlalkiyBtsuch ras

addition 25 to the conpounds of formula (1), internediates and their

cor r esg@ndistylnproppld dsapropyd.y o nﬂﬂegronyle @nw@zbommmtan He atkeapk syebhtase

i‘nventi on. res ative S. of naelll tratedln
oo 10T TR e S RO RS s 1ol o BHERN Bin B b

i |l ustrat ed schqme Gbbbfiniot, IG0RAIR ] mmmmum ot s M@la@%am&a&n
PCT/ US2004/ 019158 Schene 1 0 Rg 0 PPA NXS'

unsaturated branched or un! ranched carbon chain. In one embodlmcnt, R;3 is amino,

cycloalkyl, aryl, and heterocyclyl. In one embodiment, R,; is substituted or unsubstituted

15  aminoalkyl, such as aminopropyl.

In one embodiment, Rs is CORy. In one embodiment, Ryg is substituted or
unsubstituted aryl or substituted or unsubstituted hetercaryl. In one embodiment, Ry, is
substituted phenyl or substituted pyridyl. In one embodiment, the substituted phenyl is an
alkyl- or halo-substituted phenyl.

20 In one embodiment, R, Ry, 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

25 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 () may be prepared as illustrated schematically in

Scheme 1 shown below.

-11-



Re/ NRe/ NR-1 N2 O R7T ~-NI O CH3CNR7 ~-NI C OOCl Rs X =d, Br, I-
R Goy. KOAc tJS~ sp DMVF RO O RO 0 RRO O Rt Pd(PPh3)4 Re / N' MeOH | / \
Rt &BBN Rw@oddiii34sN | R7 NOH 7 Re R6 N0 Re (COCl)2, g p RO
ORI O NR RNyBr Re / NR K20r207 Rs / N Rt RN H R Qs R7 ~N
|l R 70 Re AOHRs 0O MsCl Et3N1 MR3 RO 0O Rg O Rg O RR NI R HZN, ~ R9 N
Rt MsCl, EtBNRe~// N Rt R3 RINRERT NRRBRANR2ZR3 Rs HNRt R5
OV Rs OH (Note: R3 is Hif taken (wherein is anmnetal, R6G directly from
conpound A) such as My, Li, or Zn) C N Rt
Rony? N Z N XS | Rons NJ\/{,
o "\ Cl CHaCN S
”°Q~c|
X=0C1, Br, |
\,\'a 50 DMF
Re O KoCO
Re O PA(PPhg)s  Rew X MeOH AN
Rex AN R N — NP
PN Il oy ReoBBN R SN
Ry N ! Re
Re
(COCI),, DMSO
EtgN
Ry O Rp O
Rs Z N I R4 R2MgBr Rs Z N KzCl'207 Rs Z N l Ry
Ry T \N =S \ H,80, ; W \N Ra
0 A OH Re o}
MsCl {Et;N M-Ry
Res N . HNwp,  Resasy SR MsCl, EtsN Z N
S Rz | Rs
Ry N Ra R NSy R AN
Rs HN 7 ' 3 I_Fa
~R4 Rs OMs Rg 0
(Nole: Rj is H if taken wherein M is a metal
RsCl directly from compound A) gucﬁr:;nMg,‘sLi? or Zn)'
Re
Res AN Ry
PN | R
Ry N Rs
~N-
®  R¢ R4
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R2°"R7 --NR3 R6 Rs NR4 -12 WD 2004/ 113335 PCT/ US2004/ 019158 In ot her
_aspects, the present invention provides conpositions that include at |east
one of t heWKSPO4/HIABI5I t or s descri bed herein, and net hods tHGE/USHO4/i1RESSt he KSP
inhibitors described herein. In one aspect, the present invention provides
pharmaceutical conpositions 5 conprising at |east one

pyridino[ 1, 2-a] pyri m di nyI corrpound (e. g., a conpound of for mula (1))
together with ap I pocsFﬁ

adm ni stration to a n or JJI’II ma t}%@cﬂﬁ?ﬁg&s{ one or toget%1 er with
ot her ant ionanfdhe KﬁEnnhbﬁérsrdmﬂ:eddfera'w andtrhethads thatatibre thgdQSR intibibers used
as conbinatjon_therapeutics are 10 contenplated for use in the conpositions
and et hodéiewbpﬁgelﬁ%sent i nvention. Suitable anticancer agents to be used

in conbination w u f
I nduce apopt osi s pc?l Igr%)ééﬁgﬁ'@ g%m?e]%‘g,ﬁuédq ozyrres)ﬁhg‘g%#& pe;??g%l%sp% e.g.,
enzynespy; %mmgl al lrees'ccahe pyiidinb{1s2-aRlykiadidingls complidri(é.8g Agempound of

antitunor antibiotics; antinetabolites; hgrnones; platinum corrpounds
monocl onal famedls o) stogether nyvith ataednhmmweamﬁﬂaarﬂsé?pt@h €1 g §AITIED X Pifitabley

BN o] an SRpURrBioRTIeE & URR R SoipEP dublett "o ohd o Bt ”Sgéﬁlné%&er
henmat opoi etinficAiicavdgindkact ors; agents that induce tumor cell differentiation

(e.qg., all -trans retinoic acid); gene therapy reagents; antisense therapy
reagents and nueﬁewb@mafsuxt@himnmwwsgntstm bﬁed@ﬁswmbmﬁgil@immw@ arand

anti canlDer iSRRI ELr 3¢ BLEF LB SRom e HropR e R Rren RSB SoiRe o
formul a (1 )anfithelr st beRGePin chitihatibnl it the cBlipouhds 61hé AvanRADREN! o

anticancer agents to be used in conbination with conpounds of the
i nventi on cgemsi wtaggdnqc tamptqsmdupelynuclsmudml deg..apipzymies); Agb!pclshdeBS

t hat i nduce apo tosis i,nclu but. ar.e not d tadiati on I nase
i b tor's Bzwaid | Cologicn Eamienrs ralkiloiy AIRHRRGE gtSo iR or

Vascul ar [:.g M tﬁﬁﬁﬁ&t, HormbiER plsfifias ecdn'iﬁﬂlﬂh.%;oﬁ'xongélgﬁzﬂ bﬁtﬁﬁ?od@’so""t h

Fact or Receptor
15 conjugated with anticancer drugs, toxins, and/or radionuclides; biological response

modifiers (e.g. interferons [e.g., IFN-a] and interleukins [e.g., IL-2]); adoptive
immunotherapy agents; hematopoietic growth factors; agents that induce tumor cell

E'I

|->

differentiation (e.g., all-trans-retinoic acid); gene therapy reagents; antisense therapy

reagents and nucleotides; tumor vaccines; inhibitors of angiogenesis, and the like.

20 Numerous other examples of chemotherapeutic compounds and anticancer therapies

suitable for co-administration with the compounds of formula (I) are known to those
skilled in the art,

In certain embodiments, anticancer agents to be used in combination with the

compounds of the invention comprise agents that induce or stimulate apoptosis. Agents

25 that induce apoptosis include, but are not limited to, radiation; kinase inhibitors

(e.g., Epidermal Growth Factor Receptor [EGFR] kinase inhibitor, Vascular Growth

Factor Receptor [VGFR] kinase inhibitor, Fibroblast Growth Factor Receptor [FGFR]

kinase inhibitor, Platelet-derived Growth Factor Receptor [PGFR] I kinase inhibitor, and

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

30 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-



ki nase inhibitor, Platelet-derived Gowh Factor Receptor [PGFR] | kinase

I nhi bitor, and Bcr-Abl kinase inhibitors such as STI-571, gl eevec, and
Aivec]l): wahbsisHsl ecul es; 30 antibodies (e.g., herc risRtHotoldguxan) ;
anti-estrogens (e.g., raloxifene and tanoxifen); anti-androgens (e.g.,
flutam de, bicalutam de, finasteride, am noglutetham de, ketoconazole, and
corticosteroids); cyclooxygenase 2 (COX-2) inhibitors (e.g., celecoxib,

mel oxi cam NS- 398 and non-sterojdal anti-inflamm drugs (NS - and
cancer - 1@%@%@’ 3@5’@8 USBOEAAD 115988 05?,’%%%@*:;1% %ﬁﬁﬁéyﬁb g.,
|11 N0t eCan dhGRBRSATIC) GRFarhdtimddnd R itoRisMonb. yibalra] V- 18268paRIASS 011 )
dexanet hasone, mto anﬂ’one, myl otarg, VP- 18, crspl a’]ti num EigéFU,mﬁ’

doxr ubi ci ndoxmbizire rtexcterd dndxiakol); aeHilan|signaling madlecuiesrotramidessandceytokiness and
cyt oki nes; nd stayrosprine; and the like. 5 In other aspects, the ’
i nventi on pRHRURSPHRS: aadithedike. using the conpounds described herein. For
exanpl eg the co od{a%wgs ri 2] [ e ;gqm f
cancer.sThe conpﬂ(;un S gg‘% %%@éﬁ%%@ﬁﬁa g(n)&ggﬂkug%dhgﬁgt% ta'{Srrlwﬁainu éigture

of a nedi cdexabed derdifie Roreadafiply, thé c@ﬂiﬁomlids dexctibed defeitlica® be, usel einpthes ent
I nvention provides nethods of treatin uman or . 10 animal subjects
suf feri ng treafmment «f| rancar plbe i qompounde depaihed e bergin: igam salsay theeusedrijn the

necd of subioRrety bRERaRR IR e ot e g o Che Subject a
therapeuti cal | ymﬁﬁeeﬁby&mﬁgtﬁag fent invektibl pRAfides dnétheds dfrsatiny huapRmUNd

(e.g., a conpound of formula (1) either alone or_in conbination wth other
ant i cah@er apigeahtsubjees suffeningt & eolialanproliferative phisgasen tsurly \as reaneer. pridei des

t hods f t ti | ul i f ti di in.a_ h [
Toopecs | nbrse benof priRls ndhod Aoirhrgh el ar ARG SRy M RRL PR, R

¢ > o alownd oo ) ) ¢
?grﬁu”})gr?(lﬁea@epégc?ﬁi\?g@%% reguce og prg&bt ce Ieth?g?ﬁ&g?gﬁefa%ration %rfgtum)r

growt h i n piedisafdj,2alpyrifidingl compdund (eigh adcorepdundt dfefopmaladi)), éither alaneror

provi des nethods, for treating a cellular proliferative disease in a human

or ani mal Syefrabipation with gthsy car ag8eitfrent  conprising adninistering to
sai d sybj ect an b O =l di QEREH : ., a
corrpouxg of for WI%‘{HaBU{E%:S @g%{#%@%@ﬁ%@ﬁ%ﬂ“ r e‘\%érﬁ ﬂl(‘:ﬂ‘é‘lﬂ%l ul ar &@aﬁﬁg i
prolifer at icelulampioliferativg distask rin o hivinam tofr cmiméll subjdct lir amed arfesushl dieatmert|

t f th
agent tor cor%prising, administering to said subject an amount of a pyridino[1,2-a]pyrimidinyl

compound (e.g., a compound of formula (I)) effective to reduce or prevent cellular
proliferation or tumor growth in the subject.

20 In another embodiment, the present invention provides methods for treating a
cellular proliferative disease in a human or animal subject in need of such treatment
comprising administering to said subject an amount of a pyridino[1,2-a]pyrimidinyl o
compound (e.g., 2 compound of formula (I)} effective to reduce or prevent cellular
proliferation in the subject in combination with at least one additional agent for the

25  treatment of cancer.

The present invention provides compounds that are inhibitors of KSP. The
inhibijtors are useful in pharmaceutical compositions for human or veterina'ry use where
inhibition of KSP is indicated, for example, in the treatment of cellular proliferative
diseases such as tumor and/or cancerous cell growth mediated by KSP. In particular, the

30 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
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25'treatnment of cancer. The present invention provides conpounds that are
i nhibitors of KSP. The inhibitors are useful in pharmaceutical conpositions

for human wo 20ef#mB338ary use where inhibition of KSP is ipgdigbehiofser
exanple, in the treatnment of cellular proliferative diseases such as tunor
and/ or cancerous cell growh nmediated by KSP. In particular, the 30
compounds are useful in the treatnent of human or animal (e.g., nurine)

cancers, s, Sl .
pancr eas; g@ﬂ)# (ﬂ% 1r ec m%@%@m ¥ s@%ﬂgﬁﬁ?ﬁﬁq@@%% rmgﬁgbgglﬁc?l%i |l e
duct; Ki dnmuke:nm,rhmﬁ, pﬂlvcmtyurandapharymt adatenx; stalli rigtestivep uson-hbdykime
cervix; ovary; nmultiple nyelonma; esoph acute -14 WO 2004/ 113335

PCT/ US2004/538mhpgus; B’@emﬂ,@npﬁﬁ@?ﬁ ﬁ%nﬁlﬁl"onl c nyel ogenous | eukeni a;

| hocyt | L

oY e 1 1 S Bhfbe il hons e i Pral Bidbied Sersll SR RIS

adenomas | ﬂleﬂimEMEorﬂﬁ’DOHi SR netholCard eff@stive @hoRhOuf d ??nﬂﬁiobp@-i!ﬁhnhﬂﬁﬁl i ng
lve

an KSP 5 nediated disorder. In one nethod, an effec anoun

pyri di ng[ 1cqmntm¢1r (e dadmpmmdrmfufmngb %)) ccanmmmﬁ rafingipistepedrin @ patiept

{ t t t
neen t ner c4t-8: B bifadh &t SimafsubishH) i 854 eBoficmeginly or mopwBRL KRR VL 1L < oy
for determ ni ngAK%%éseﬁthﬁvé Qhshy o ideietiinimy K%?cmhhﬁ@ry RctiviA P& cAbed ¢ The

foI | owi ng defi nltlons are provi ded to better understand the invention. t,
"Al kyl " refExamplect.al kyl groups that do not contain heteroatons. Thus the

but 3??19eﬂf'yfdeﬁ@s§qlf"vﬂﬂés"€$' Oh kiéwv?ésﬁiié’%esu"“parssm“&ila%m E‘%Lw p;ﬁﬁyl he

LI k;i ;Pguggr a?ﬁc di n g%?% ﬁ“ﬁ??ﬁggg{)gﬁ@bﬁ% 15 f1 oI o&ﬂsﬁtg %1 are

P rc?\éhg;eg b}tnomﬂps Gfralghadﬁm glg?@tdﬂﬂs)sﬁch aChiediyB) dthyl2 ﬁf@Y)l but{ﬂgg&é%l(ﬂh’é)%qs 2

- CH2C( COHB) élepw %F@%@%f%@éﬁ) “the phyren ’

SR s A Sy Tt

- CH( Gﬂzm)féltd(vﬁi@)%ﬁmdﬁé (pedaded3py Wbdo%hﬂﬂﬁle -UHCWBD@SGWHQ)(CH&‘CH@?S

cyclic aIkyI roups such as cyclopro cycl obut C

CHUCR O BBy By, S CRENy, U, AR cr,CH:),
-CH,CH(CH;CH3);, -CHoC(CH3)s, -CH2C(CH,CHa)s, -CH({CH;)CH(CH3)(CH>CH3),
~CH,CH,CH(CHa), -CH,CH;CH(CH,)(CH,CH3), -CH,CH;CH(CH;CH3)s,
~CH,CH,C(CH3)s, -CH,CH,C(CH,CH;)s, -CH(CH3)CH,CH(CH3),,

20  -CH(CH3)CH(CH3)CH(CHz3);, -CH(CH>CH3)CH(CH;)CH(CH;3)(CH2CH3), and others.
The phrase also includes cyclic alkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl,

- cyclohexyl, cycloheptyl, and cyclooctyl and such rings substituted with straight and
branched chain alkyl groups as defined above. Thus the phrase "alkyl groups” includes
primary alkyl groups, secondary alkyl groups, and tertiary alkyl groups. Preferred alkyl

25  groups include straight and branched chain alkyl groups and cyclic alkyl groups having

I\..

1 to 12 carbon atoms.

"Alkylene" refers to the same residues as noted above for "alkyl", but having two
points of attachment. Exemplary alkylene groups include ethylene (-CH,CHj-),
propylene (-CH2CH,CHy-), dimethylpropylene (-CH,C(CH;),CH,-), and

30 cyclohexylpropylene (-CH,CH,CH(CsH}3)-).
"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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cycl ohexyl, cycl oheptyl, and cycl ooctyl and such rings substituted with
straight and branched chain allcyl groups as defined above. Thus the phrase
"al kyl groyg2pe4irisdsgdes primary al kyl groups, secondary gdidroff/odpg and
tertiary al kyl groups. Preferred al kyl 25 groups include straight an
branched chain al kyl groups and cyclic al kyl groups having 1 to 12 carbon
atons. "Al kylene" refers to the sane residues as noted above for "al kyl",

but having t .pgi pt s, of, attach t. | kyl ene_gt.ou Lncl ude
cthyl one ¢ 2B Sifand ety SAE Grancb kLY gl B Rl b i

(- CH2C( CH3 hg{ahl 2)to 1238kbos GtomikC! ohexyl propyl ene (- CH2CH2CH( C6H13) -) .

"Al kenyl" refefs to straight chain, branched, or cyclic radicals having one

or nmore car bon Alnng! refertoestraightichaim dranchbed, ricychdradicathavingume oxtmore.
ey Gl 5 e B S v
gyzzfi gz?ggrca gﬁ?&\iﬁénsg g%%‘bdrgaﬁ%%gbo - gg&ggﬁg?%gt%%gés}%gm#gm 2 to
and branched al CoRpT Skt A e e o e SR AT SRR ane
al kynyl gr gding 41BN El%uﬁ%s%flmceﬁe&ov&%Hb@m%%n%doﬁln&afb"bohaé%sa c§$o§@) rky!

group as defined ‘above in one or nore bonds to a carbon(s) o

hydr ogen( s hyaoBeai(EPhegeslates By POBSY hndiBy YRR CarBR nGAISAIEH A BR Such

as, but not |II'mted to, a hal ogen atom such as F, , Br, and |I; an oxygen

atom in gr g4PEmREE b, haldgeR WbuP3ith 4870 CRSBr, ahd ©Xah GfyYeR Stond fry frolys SicBlHBS .
and ester groups; a sulfur atomin 3 groups such as thiol groups, alkyl and

aryl sybf i f9dkplproups UAKERE pfSupParyldiy! EORPS, arfil @sts grotds, & Wulfiiatiin dhOUKS)
a nitrogen atomin groups such as am nes, am des, al kylam nes,

di ar yaam nesoups’sntiMsnibifol @bighd, Mk aidn&s] sdifidey fxdihs) esulfoble Qrbwies sulfohyles,
and enam nes; a silicon atom’in groups such as in trialkylsilyl groups,

di al kyl ar ylggéupy, and Sulfogidesgroapssyd diteogehsatos igrgromss swodd as rangingd, Sdrhides,
groups; and other heteroatons in various other groups. Substituted al kyl
groups al salkytehines diallodmaines) alanines atkylarytamiaed) aliaglatninesgNeadidesnimidesyr
hydrogen(s) atomis replaced by a higher-order bond (e.g., a double- or

tri pl e- bondnd enaminest arsilidomnatomcin groumsxgughrasiin taalkylsilyl proups,, dialkylaopsilyl and
ester groups; nitrogen in groups such.as imnes, oxines, hydrazones, and
nitril &s.. ghuips; alkyitdmadylsil{\groups, and triarylsilyl groups; and other heteroatoms in various

-

other groups. Substituted alkyl groups also include groups in which one or more Bonds to
a carboﬁ(s) or hydrogen(s) atom is replaced by a higher-order bond (e.g., a double- or
triple-bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and ester groups;
nifrogen in groups such as imines, oximes, hydrazones, and nitriles. . Substituted alkyl
20 groups further include alkyl groups in which one or more bonds to a carbon(s) or
hydrogen(s) atoms is replaced by a bond to an aryl, heteroaryl, heterocyclyl, or cycloalkyl
group. Preferred substituted alkyl groups include, among others, alkyl groups in which
one or more bonds to a carbon or hydrogen atom is/are replaced by one or more bonds to
fluoro, chloro, or bromo group. Another preferred substituted alkyl group is the
25  ftrifluoromethyl group and other alkyl groups that contain the trifluoromethyl group.
Other preferrcd' 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 sﬁbstituted or

-16-



20 ‘groups further include al kyl groups in which one or nore bonds to a
carbon(s) or hydrogen(s) atons is replaced by a bond to an aryl,

"het er oaryl wombg1agiscl yl, or cycloal kyl group. PreferredpSipsiondioess al kyl
groups include, anong others, alkyl groups in which one or nore bonds to a

carbon or hydrogen atomis/are replaced by one or nore bonds to fluoro,
chloro, or brono group Anot her preferred substitut ed al kyl group is the 25

L1111 o g BuSanie, o SyRbht bl o gy

by a bond SEESBHATIRASat om SuORe f%?pg?lr i b%ﬂbﬂ@%ﬁ@g%myﬁm i rﬁé"a?é.eﬁs
ar 2&82°T%Lr<ﬂaab&§%wc&méé° Rty amf%eecf e”sﬁﬁwig-ﬁwi é%oﬁireﬁr 5%6 Yo
e MEUAEEHE MRS s ik
?'?? V(R : %P%% S0l Bheshity RGBT Bt k@Rt Boper Exemales of subpityed)
Eyﬁ‘ﬁé’ée'n(:;) 51 "R R B O FHERAG Pl

et erocyc tyir t rf_#f%!b

aec( - %ﬁﬁﬁﬂw%%fm E'%J%ﬁﬁ?%@ﬁﬁﬁ“@ I " ﬁ&mt

of gjbszrtute% ﬂﬁﬂ%ﬁ( are: Qésc?é'%{ %@@L\' %(%’2—0@%-@@6 ; _bCF >
B QR NSRRI, e,

%@M’?F A '@NJCH f eng upNg@gs@ d_with
an aryI group ypi cal I y Ii\gézal K gzroupsgc?}rrp oyelhg'yr(r)rgggrrpoun S (? HE

present i n\}qqg@%UH{:aggzq‘; rnsszH GH%r bon atoms incorporated within the
al kyl portion o e ara group. Suitable aral kyl groups 15 enpl oyed in -

conpounds of the"ﬁ&hﬁ@?“}efé@\&@rﬁd Ayl poup debstiteiedewaRTACaryD 8R! - TRhieAly! .

and the |ike. "Substituted al kenyl E@s the sanme neaning wth respect to
al kenyl gr Mﬁylt%gﬁips einfilovdd intcoehpalikdsl ofahe pitsemtadvatition haes A6t 1 tP6 carbon
unsubstituted al groups. A substituted al kenyl group includes al kenyl
groups in \dmrﬁéwmao@omtahwhbinthé alkghpdryion o the @alem group0 Shivdtde aratley! gragpsbon
doubl e bonded to anot her carbon and those in which one of the

15 employed in compounds of the present invention include, for example, benzyl, picolyl,

and the like.

"Substituted alkenyl" has the same meaning with respect to alkenyl groups that
substituted alkyl groups had with respect fo unsubstituted alkyl groups. A substituted
- alkenyl group includes alkenyl groups in which a non-carbon or non-hydrogen atom is
20 bonded to a carbon double bonded to another carbon and those in which one of the
non-carbon or non-hydrogen atoms is bonded to a carbon not involved in a double bond

to another carbon.
"Substituted alkynyl" has the same meaning with respect to alkynyl groups that
substituted alkyl groups had with respect to unsubstituted alkyl groups. A substituted
25  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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non- carbon or non-hydrogen atons is bonded to a carbon not involved in a
doubl e bond to another carbon. "Substituted al kynyl" has the sanme neani ng

W th respagd 20013s3synyl groups that substituted al kyl orpgupgs2aadorotdsh
respect to unsubstituted al kyl groups. A substituted 25 alkynyl group

i ncl udes al kynyl groups in which a non-carbon or non-hydrogen atomis bonded
to a carbon triple bonded to another carbon and those in which a non-carbon

another o bon. ARSI sTod a8 - HeRint Rl ATy RAppuite, pibudplbd bEREORIT)
RO wher ei grogp sﬁacaidleyﬁethaspem@tﬁiuw@,mﬁnm:ﬁah@ﬁy ,ahd gelile oups i ncl ude

rret hoxy et hoxy, t butoxy trifluoronethoxy, and the |ike. "Hal ogen" or

"hal 0" refers tHalogen"oor 'haleftuefers W@mahwmmdhlogm,mdspdcr @eouper e term .
"hal oal kyl |, r t al |ca t ed W|th nor e | ogen
ot ore. e bACHIELS retees i g A raEa b ik 58 oY ot Hafocth slRRE 186 0 U
one or smr&rﬁahmﬁmoﬁsr%sw%ﬂaaoxyﬁaﬁapsubﬁtateamémﬂﬁ&@md‘g%mme term.

"al kyl am no" refers herein to the’group NRR where Ris alkyl and R 1is
hydr ogen or al k{]Amlﬂﬁia'efeesharélartgrlﬂwngmup—thfé'ﬂJsthm &ﬂwlammd’ie'e@rsdlqnelmm'

wh R hyd | . . The .t | kyl ami no"

Forers her B u?‘” e Kedt athyland B0 Bydiogbh kg 7he term (Bl o,
| kyl | '

anere al k| TR Wem@ﬁﬁ“%%“ﬁ%’ BdR %Wd%*ﬁ%"%ﬂyﬁ?a@hﬁér m
"aryl oxyal ke’ efrﬂkyramlﬁ@' tdf&sgiemiﬂ toathk ygrogp aNRR' Wheret Rr iy dralkyl lendyR1iky| "

refers to the group -al kylenyl -O aral kyl. "Al koxyal kyl am no" refers herein
to thel%robbdmm Jeevdyen aglkyl. where R is 15 typically hydrogen, aralkyl,

or al kyl . " Am nega/s I [

"Substituted arﬁg%é?%g%% rgt%mﬁe%ér]glroﬁérel hqgﬁ‘ﬁﬂ"réh%geﬁ%’ﬁ%%%ﬁﬁw%%?e 9
is al kyl aglk, R alk§l ofhalRémd.e Theterdd katyl lt'eémswmb alyl. makers
herein to thé g?uézpo- éﬁgﬂl NRR V\h‘?}t&gx%ﬂ?); ary and %ﬂl S hydrogen al kyl
or aryl. "W%Sﬂ]myn%’hrrbfﬁwﬂotmmpsﬂkﬂﬁwrpﬂalkﬂthe group C(O - NRR

ani nosul fony | SeoRvdicfamisy i Aerein BL 1P, EpBp YRS ReGalidD; yhere Ris
R e ﬁ%ﬁ%%‘é’%ﬂiﬁsﬁ%@kﬂm‘é“‘?@?mgr ar Bl iyl 9m2n§§5 here Ris alkyl and
herein to the gfAminocarbonyl” refers herein to the group —C(O)-NH; .  "Substitted
aminocarbonyl" refers herein to the group —C(O)-NRR' where R is alkyl and R' is
hydrogen or alkyl. The term "arylaminocarbonyl” refers herein to the group -C(O)-NRR'
where R is aryl and R’ is hydrogen, alkyl or aryl. "Aralkylaminocarbonyl” refers herein
20  to the group -C(O)-NRR' where R is aralkyl and R’ is hydrogen, alkyl, aryl, or aralkyl.
"Aminosulfonyl" refers herein to the group —S(0)-NH,.  "Substituted
aminosulfonyl” refers herein to the group —S(O);-NRR' where R is alkyl and R’ is o
hydrogen or alkyl. The term "aralkylaminosulfonlyaryl" refers herein to the group
-aryl-S{O),~NH-aralkyl.
25 "Carbony!" refers to the divalent group -C(O)-.
"Carbonyloxy" refers generally fo the group —C(0)-O. Such groups include
esters, -C(0)-O-R, where R 1is alkyl, cycloalkyl, aryl, or aralkyl. The term
”carbonyloxycycloa]kyl“ refers generally herein to both a "carbonyloxycarbocycloalk&l"

and a ‘"carbonyloxyheterocycloalkyl", ie., where R is a carbocycloalkyl or

30  beterocycloalkyl, 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(0)-O-aralkyl.
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-aryl-S(0)2-NHaral kyl . 25 "Carbonyl" refers to the divalent group -C(O)-.
"Car bonyl oxy" refers generally to the group -C(O -0 Such groups include
"esters, -Gy¥O206/R3338here R is al kyl, cycloal kyl, aryl, orpcaves2egd/e1siBee term
"car bonyl oxycycl oal kyl " refers generally herein to both a

"car bonyl oxycar bocycl oal kyl" and a "carbonyl oxyhet erocycl oal kyl ", i.e.,
where R is a carbocycl oal kyl or 30 heterocycl oal kyl, respectively. The term

"aryl carbonyl oxyS§ukgiydy Sefesy quﬂeiﬁ %tg@ gg{ﬁgp_sog;(O)an_Fﬂ@??%%@rwl als a

nono- or pol ycyclic, “carbocycl oaryl rocycl oaryl:

"ar al kyl carsbbstyuted gilford of thehstrueture +-8OpRe immhigh R (¥ @y adiaylkylfonyl gRup®
2004/ 113335 PCTI US2004/ 019158 . "Sul fonyl," refers hereipn t h roup - SO2-.
" Al kyl sul f&ﬁm%e M FQm: fbthe; pras lgtﬁnPSHyffred‘VPlcﬁﬁ‘/ sﬂﬁﬂ@%&@g@ B in
which Ris I I 0, | esent
I nvention aF}ﬁ{éﬁ%yﬁp?l@Iallkﬁéyé g&}: Egﬁé%ﬁ??%ﬁcg%ﬂsc a\t/‘*r ﬁ'g %’%@o@%@&%
atons i§ i tgtolgac kinphwyedt inucoripeundshwé, thiey preseit dhvention| fmehide, Fogrexanple,

enpl oyed i n conpqunds of the present inyention jnclude, for exanple,
met hyl sul fdwhﬁpﬂl?@y,l Ofemdere (R wemsihy), ebhylpdonylofis. (whese Ryl s

ethyl), pr I, (4 , ' ), h ' o rm
"aryl sul foﬁgwlég#é?gﬁ'eﬁe‘mi&ﬁ %??ﬁ@ygf g?ﬁ%%%%g'aryfeh%e%r mcnyl foftsS
"aral kyl sulegsiy lté thebfoup HBOLpl. t The em "atalkylsuBodylrrefdsy herelh & e Siou
"sul fonam do" refers herein to -SO2NH2. 10 " rbongl am no" refers to the

di val ent gr-8Qe-aralleyl clToy termn"sulfonamidelarefoysihergato f the anide nitrogen

Such grups. 1 not CABRRS R Rec Rk fo HERTER, Spll NFECLOY igumeddi e B ceg
am des NH Giéh-dR thovBside Mtrogerfof ﬂfeadaﬂmngra&nihé FRGREEhrC Bt rdplatlel alkeyl Catgl, @l Kyl

ot aryl or aralkyl. The term "al kyl carbonyl am no" refers to
al kyl car-borapalkyli grouph Sneh Braups igludelpbieties/sush asroarhamate esiers (tNB-GENHHIR)at onms

N OO - R vRrERiae SNERCENR VbR s # SRl O B RS in oy ploidlato -

refers to. cayRAIRGL NPhe/¥B8A Oa]Byicﬁrb@ﬁﬂéﬂ’f\al_ﬁi&" referadl dkylGarbiylardin@bisbee R fsef ers

to noieties derived from guani di ne, =NH) - NH2.” Such "noi eti es i ncl ude
t hose Hdndeadkydthaving fionr dgtenalxiuwdrd canboyiatgms lip it badkbone |strdctute. e Thenttrit he

TR i 0 e LSRR B ASIE

"aralkylcarbonylamino " refers to carbonylamino where R is aralkyl.

"Guanidino" or "guanidyl" refers to moieties derived from guanidine,
H;N-C(=NH)-NH,. Such moieties include those bonded at the nitrogen atom carrying the

20 formal double bond (the "2"-position of the guanidine, e.g., diaminomethyleneamino,

(H,N),C=NH-)) and those bonded at either of the nitrogen atoms carrying a formal single

- bond (the "1-" andfor "3"-positions of the guandine, e.g., H;N-C(=NH)-NH-)). The
hydrogen atoms at any of the nitrogens can be replaced with a suitable substituent, such
as alkyl, aryl, or aralkyl.

25 "Amidino" refers to the moieties R-C(=N)-NR'- (the radical being at the
"N nitrogen) and RONR’)C=N- (the radical being at the "N*" nitrogen), where R and R’
can be hydrogen, alkyl, aryl, or aralkyl.

"Cycloalkyl" refers to a mono- or polycyclic, heterocyclic or carbocyclic alkyl
substituent. Typical cycloalkyl substituents have from 3 to 8 backbone (i.e., ring) atoms

30 in which each backbone atom is ecither carbon or a heteroatom. The term
"heterocycloalkyl" refers herein to cycloalkyl substituents that have from 1 to 5, and more
typically from 1 to 4 hetercatoms in the ring structure. Suitable heteroatoms employed in

compounds of the present invention are nitrogen, oxygen, and sulfur. Representative
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bond (the "I-" and/or "3"-positions of the guandine, e.g., HZN-C(=NH)-NH))-.
The hydrogen atons at any of the nitrogens can be replaced with a suitable

substi t uenvo 20e41h3338s al kyl, aryl, or aral kyl. 25 "Am di n®1/0€i064/61945% t he
noi eties R-C(=N)-NR - (the radical being at the "N'' nitrogen) and

R(NR )C=N- (the radical being at the "N2i nitrogen), where Rand R can be
hydr ogen, al kyl, aryl, or aral kyl . "Cycloal kyl" refers to a nono- or

pol ycycl i ¢y = '! o ﬂ% s i WERL i ﬂﬂ:
cycl oal kyl %t%&éfﬂ@@ ave Elgghqélc 0 ?&rggﬁrﬁﬁﬂe r¥lhgl§5 ato lan%o in
whi ch eachthealiiteh o DartaicgeloalkyE gidups acaicheloalkyl groupb dh Oshich) alll fing (atoms are

"het erocycl oal kyl" refers herein towyﬁ;Cl oal kyI substituents that have from 1

to 5, and ¢ashan.” Whancusedyinf eommeationowith tyelontkyl substityents, dbe iterg Spalyevclict

Sui t abl e | f e present invention are
ni t r ogen, r‘%&%@%%mqﬁﬁﬁl P°“T§£i?9@@§’x?g@1% “WD 2004/ 113335

PCTI US20041019 1% ibstiaitedr idt6e ‘kmetéfﬁéﬂlbﬁomﬂl”‘hﬁ&oc%lé " Q¥ aHBLRCyclyl,"
nor phol i no, plpera2|nyl pi per adi nyl and I'i ke Carbocyc oal ky groups

are cycl oam;sbd bersinyesférs tamiych ql%mpmhgedmwoammg aﬂalgtemammeeleets

R s biﬁrkt e”bimea@aqdﬁ (kS ofond i Bire

het erocycl ﬁ‘etem?daﬁfs%lweal fr&m3he gk Og)ﬁf ‘ﬁhf‘o gen oaxygeﬁ,t 8f aﬂﬁﬁl Wherein aS
used herein refers to any 3- or 4 nbered ring cont ai'i ng a het er oat om

sel ect ed fthem-meimberegening dmsl@ehdoubicl bonds and dhe 6—15embereﬁ nng*dmr&d doibhg
contalﬂb gW];rom ne.tgo three er tom; sel ted,f royp consi sting
of nittbge ndé’xy' in the EIHOEE?‘“‘ Ato n}ﬁ%ay ?‘} h¥S1D Woubl e
bonds and i &liRe gi

and sul fur atgm magge optﬁ%ﬁgfﬁ?féo%g‘?zeg%wgl n the n?%lr olgeﬁllagl )EJ

bet er oat onbicyalictgrompin whithl anypfalid shiove hettrocyolic rings isduseai torybehzes fiyg bt C
group in which any of the above heterocycljc rings . is fused to a_benzene

ring or atRoheErS -5 6@@%%@9@@%6‘1‘%#’@@’@% P’ﬁb’ g AbRYSt | Yhejdemmeq

above. They 1.C | hs the
het \ér oat omﬂa c} © %@&p@ﬁﬁﬁlﬁe Wéﬂgmgﬁf%%yn ur%g é?%*ﬁnn%s‘%‘t’g%ﬁﬁﬂ aﬂeﬁ
het er opy cl afd fullg/sutleated Ahge XPrefined hé!eﬁ?c@r@leﬁl idicludéy fo'r)élxamplby afa@é.plﬁyll pyrryl,
pyrrolidinyl, pyrazolyl, pyrazolinyl, razolid 5“1 l i m dazo

¥,

i mi dazol i ngyrrohnyh paealidiny] ny)rrachiylr, mwazo Ylpewmph pyné&aom%m@ngnﬂz. nyl ,
ety PRRSLATUNY: AL byl BOROE St RN ey,
azetidinyl, N-methylazetidinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl,

isoxazolyl, isoazolidinyl, —morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,
20  isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, furyl, thienyl, triazolyl and benzothienyl.

Heterocyclic moieties can be unsubstituted or monosubstituted or disubstituted o
with various substituents independently selected from hydroxy, halo, oxo (C=0),
alkylimino (RN=, wherein R is alky! or alkoxy group), amino, alkylamino, dialkylamino,

25  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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| soxazol yl , isoazolidinyl, norpholinyl, thiazolyl, thiazolidinyl,

I sot hiazolyl, 20 isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl,
“benzi m dazglgydeos/pBsasot hi azol yl,  benzoxazolyl, f aryl, thperyso04/0198580! vyl
and benzot hienyl. Heterocyclic noieties can be unsubstituted or
nmonosubstituted or disubstituted 4 wth various substituents independently
sel ected from hydroxy, halo, oxo (CO0), alkylimno (RN, wherein Ris alkyl
or al koxy group), am no, allcylam no,™~di al kyl am no, 25 cyl anpnoal kyl ,

al koxy, thioal koxy, polyal koxy, alkyl cycloalkyl or oalky The
het er ocyclic groWy be™g§ hed E 05|t\T~ asmﬂm%l be apparent
tothosehavingsillolnth or gani cl_an rTEICI args in
conjunction with t di sclo ~her ei@. 200@ 3

PCTI U32004/01915B~N/o~|©'{~~ \ copp N ~N a NHN-~NHO NO\N~-p O~ H
p |l Yp~ \N NHZ -~N OOfl OHR~-NRNRpAR N~51/ N~O

where Ris Hor a h terocycllj\c/ ybstituent, as described herein.
Representative hetefocyclics ™mcl ude, fqg exarrpl e, imdazolyl, pyridyl,

pi perazinyl, azetidinyl, thi azol , fur , triazolyl benzim dazolyl,
benzot hi azol yl, nzoxazo quih [ soqw l'i nyl, quinazolinyl,
qui noxal i nyl , pht | agi n W‘gﬁ )1\/ hpéj iy Mdazol yl, and
qui nol i zi nyl . K
0
~
H N NH
~ N O O‘ ~
N : 0] N
SSARs 0 O
~ 0 _ 8
OH R
AW R\N/kI,R
0 R N_
5 A~ o]

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,

10  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

15  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,

20  benzodioxozolo (which has a heterocyclic structure fused to a phenyl group,

ie., g : , naphthyl, and the like. Exemplary aryl moieties employed as substituents
in compounds of the present invention include phenyl, pyridyl, pyrimidinyl, thiazolyl,
indolyl, imidazolyl, oxadiazolyl, tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl,
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"Aryl" refers to optionally substituted nonocyclic and polycyclic aromatic -
groups having from3 to 14 backbone carbon or hetero atons, and includes
bot h car bogpabsyastiss 9roups and heterocyclic aryl groupSpefaéieniyehisc aryl
groups are aryl groups in which all 15 ring atons in the aronatic ring are
carbon. The term "heteroaryl"” refers herein to aryl groups having from1l to
4 heteroatons as ring atons in an aromatic ring with the reminder of the

ring atoms _beifg,carbon at When, used, in_connection,w th.ar

Cubst §t uen@EoR PR FRES] HEELIARRIoL bendpyRAg: anh et vy and the
non-fused gyglic structures in which at |east one cyclic structure is
aromatic, such as, for exanple, 20 benzodi oxozol o (which has a heterocyclic

E’; ruc]ture fusled"Amllw_ _l'bbeﬂgrbrfa&)d'gquersco ;nt:rlltcyl grounalshhﬂﬁylﬁed avith Mtn;yligkhmp.

e ar ry. ieties e 0 s substituents in conmpounds o

or oemnt 1 nobicabh sl e BRIy Ed iy FOEpRUdS oF i ISR IRVERHOR S fom § ol y1
i m dazot yl- i V- : i oot rd .Qph

fur anylg, 62% %%/@%@%E%ZC% %Hﬁﬁlﬁé@mqﬁ ﬁ%ﬁ#ﬁﬁ?’l b@l}@ i n;S; , ble
napht hyl , beatizbdobdups dmployddeinz cnupouiidl of ahel phesai invelaion! wcludefbr telkampld, ke.

"Aral kyl" or "arylalkyl" refers to an al kyl group substituted with an aryl
group. Tyb?%lawlﬂfﬁd@th&oups enpl oyed i n conpounds of the present

i nvention have ' . | NGOt it hi yl
portion of the ia{?g%%ﬂt&h&re é‘%be.’g”éﬁﬁ‘g%eﬁ%@g%@ °x§f*'“ﬁ%gﬁ%(%ﬁﬁ%%hglfwjg%ﬁr#ﬁgunds
of the prek@bfoatyl\sestips ¥an e Gu{Ber, substitu@d a8 Irtay b eftdchkd apiva@dus! positidils tage
| i ke. Representative heteroaryl s include, for exanple, those shown

bel ow. 10rhe®dll bacapperent $o t@sglh@yﬁxgg;%lgénftm torganics abd mediging chemistay age in

attached at varij.ous .gositions as 10 will be apparent to those having ski
in the orgﬁ?ﬁj'&mé'ﬂﬂvﬂﬁh‘?‘gfiﬁﬁgsﬁ’?%ﬁ%ry arts in conjunction with the o
di scl osure herein. 4 -22 WD 2004/113335 PCT/ US2004/019158 N-\\ ~ N N ~N~
XX FFAN NNF ~INNN>F ~NNHN

*
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Oin ~NFF N-\\ NNNN--NHZ NNNN | Nw-\10NNHNON N5 HfN N-
,N-lop \NNH N-NN Representative heteroaryl's include, for exanple,

" i m dazol yl woreed/tgdss t hi azolyl, trazolyl benzi m dazolyl pdigoseiddiezss vl ,
and benzoxazolyl. "Biaryl" refers to a group or substituent to which two
aryl groups, which are not 10 condensed to each other, are bound. Exenplary
bi aryl conmpounds include, for exanple, phenyl benzene, diphenyldi azene,

4- et hyl t hi o-1 - phenyl benzene, phenoxybenzene, (2-phenylethynyl)benzene,

di phenyl ket one, (4-pheny|buta |, 3- iynyl)benzene phenylbenzylanine

(phenyl met hoxy) Benzene, the Ii ke N-Rreferreq i onal | b;st i tuted
bi aryl groups indfye: 2- ( | am n NI-[4 (2 hen | et hyNyI
phenyl ] acet am de, M- dip enzene

N- [ 4- ( 2- phenyl et hynyl )thenyl] 2-[benzyl - ani né’] a\cet amd
2- am no- N-[ 4- ( 2- phenyl t=hy

phenyl pr opanam de, N-’zN am n
(2- phenyl et hynyMypffeaghEac N
cycl opropyl am ﬁ, N[ 4-( henyI et nyP'] acet a de,
- ( 2- phenyltet hynyl’fp yI ] ace'i am de,

2-(

2-(ethylam no)-N[ 4
2-[

S5-p

2-[

4-p

N- (

2-{

2-

e

(2-met hyl pr opw
henyl - 2H 20 begze[ d] 1, 3- di oxol ene, 2-chl oro-I-nethoxy-4-phenyl benzene,
(i m dazol yl met hyl )- am no] - N\L4 (2- phinyl et hynyl )phen(l ] acet am de,

- phenyl - | - phenox zeneN —N Ny
2-ami noet hyl )| - phen@ W phenyl MWF"de W’ﬁﬂ}\ » N

-{[ (4-fl uorophen thyl ] I no} - N-[ 4- (ZNphenyl et hyn enyl ] ac Nam de,
{[ (4- et hyl phenyl ) met hyl ] am no) ?‘;2; WO 2004/ 113335 PCTI US2004/ 019158

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

K- [ 4- ( 2- phenyl et hynyl ) phenyl ] acet ami die, \¢- phenyl -1 - (tri fkuor onet hyl ) benzene,

1‘“”buty| 4- phenyl benzene Z#_chl ohex m no) - N\ 4- ( 2-

phenyl et hynyl ) pkenyl ] acet ang d 2- (et hyl et hyl )-N-[44 (2N

phenyl et hynyl ) ph ] acet a , 2-(butyl am no)q- 4-(2- vl et hynyl) 5

phenyl ] acet am dé'Nxm-[4 (2- phényl et hynyI ) ArenylY _2- (4- pyriigy! ani no) acet ani de,
N-[4

N-’N

o O

Representative heteroaryl's include, for example, imidazolyl, pyridyl, thiazolyl,

triazolyl benzimidazolyl, benzothiazolyl, and benzoxazolyl.
" "Biaryl" refers to a group or substituent to which two aryl groups, which are not
10  condensed to each other, are bound. Exemplary biaryl compounds include, for example,
phenylbenzene, diphenyldiazene, 4-methylthio-1-phenylbenzene, phenoxybenzene,
(2-phenylethynyi)benzene,  diphenyl  ketone, (4-phenylbuta-1,3-diynyl)benzene,
phenylbenzylamine, (phenylmethoxy)benzene, and the like. Preferred optionally
substituted  biaryl groups include:  2-(phenylamino)-N-[4-(2-phenylethynyl)-
15  phenyl]acetamide, 1,4-diphenylbenzene,  N-{4-(2-phenylethynyl)phenyl]-2-[benzyl-
amino]acetamide, 2-amino-N-[4-(2-phenylethynyl)phenyl]propanamide, 2-amino-N-{4-
(2-phenylethynyl)phenyljacetamide, 2-(cyclopropylamino)-N-[4-(2-phenylethynyl)-
phenyl]acetamide, 2-(ethylamino)-N-[4-(2-phenylethynyl)phenyl]acetamide,
2-[(2-methylpropyl)amino]-N-[4-(2-phenylethynyl)phenyl]acetamide, 5-phenyl-2H-
20  benzo[d]1,3-dioxolene, 2-chloro-1-methoxy-4-phenylbenzene, 2-[(imidazolylmethyl)-
amino]-N-[4-(2-phenylethynyl)phenyljacetamide, 4-phenyl-1-phenoxybenzene,
N-(2-aminoethyl)[4-(2-phenylethynyl)phenyl]carboxamide, 2-{[(4-fluorophenyl)methyl}-
amino}-N-[4-(2-phenylethynyl)phenyl]acetamide, 2-{[(4-methylphenyl)methyljamino}-
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(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 carboxam de,

2- ami no- 3-wptpyendss4- (2- phenyl et hynyl ) - phenyl ] but anani
4- (4-phenyl buta- |, 3-di ynyl ) phenyl ani ne, 2-(di et hyl ani noﬁj‘e‘f\T’Fﬁ%"“‘”"”m

(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,

N- (1 Lar baNodr e oD e bRty g %mﬁéLEEDYBﬁ%&Eﬁf!HW%mX- c
am de, N[ ﬁﬁ@ﬂﬂ_@%&k%&%gl ) phenyl ] pr opanam de, 42%&&%&%5}—@93@4

ket one,
(ter t- but opbomylitinylphenyapdiamide) et hy| ] car boxam @(efhylmethylamino) N-[4-2-

2- ( 3- phenyl phenoxy) et hanehydr oxam ¢ aci d, 3-phenyl phen ropanoat e,
1- ( 4- et hoxphawsighynyhphenvhlarstamidgene, and [42(? ﬁﬁ E‘&‘lﬁfﬁ W@r ol e.

net or oyl PAPSec K‘Efﬁp|1§ﬁy+?%§¥l %%@ﬁ!@%@lﬁ*@?ﬁﬁéé’%d% ag)ﬂ%r e ©

2- phenyl py(a- 1eﬂi5m§ h aar Jaomaidey r i di NEN-[4-(2- hen L
phenyl pyrago s ngh?r%l et hynyl) - -d| hydr 352y“ m di ne- 2, J-( e

4- phenyi - 1etbymz iphcariﬂmm -29! carb(oz Srangingt Wﬂul-MBl—(?--phenylethynyl)-

(2, 4 ci CRRGOR faﬂ%ifﬂ”y'%@rﬁg%%%féﬁ&ﬁ&%ﬁ s, SAERAMIARAR N 1

substitute THed-Y had chfaflidle:  2-(ethylamino)-N-[4-(4-phenylbuta-1,3-
5-(2-phenyﬁ; hynyl) pyTi n%yﬁ ﬁ’b&?qiy;ﬁ am ne, d 1E %hoxy)-4 { ( ?n er){yl )be’r?zene

é- mez Eb(?<y36}yﬁﬁl)plltmgﬂy¢e):mdz,e4reth§54 Fe?ol;lbemaephehﬂ-(z-ﬁhq:ny:‘tbt?myl)phenyqelthan
2-5m(32_ ?‘/u; y ‘)%ngfﬁe' &272-% gxé;m Vi he%y?b%ta?{]g yﬁjyrlﬂaﬂenﬁ]carﬁjogcr-o_ b
hyd mﬂltﬂi@

(5 {(LO)r(ng![ hyl pi ber Zi nﬁ%&iqw&%%ﬁé I op eﬁ-emcmo hgtgyﬁyph%ngnyﬂ(sto%l 0-

phene, 4- nphényl-NAbsnzam{d; t hi enyl )(Im;batm;y)-N-[(B phenylphdsrgnll)ﬂh@thyl]oaﬂ#mnam,lde,

tert-butoxy)-N 5- phen ridyl))nme I carb
§1ydr oxy- N- ?‘((é ﬁ@%’? ; ﬁ'&aﬂ y y )) %Fﬂ‘i/s ] en)rerhenyl propanoate,

i e S R L

group. Exenpl ar YHéetcarylayy! reférerioas Wiargl @upsp wheheldae dfotheeaghpréups is a
3-pyridylimdazole, 2-imdazolylpyrazine, and the |ike. Preferred optionally

substi t ut ehﬂmér(ﬁp‘}l]’ het dExsamay g _hﬁ!&fgaliy}?é'ﬂud@f‘?_ups include, for example,
pCTi US20047 STERUBHGHE, (soVpRpie) o PbpRiekhl Dpyridie, " Snbtphiidie
di met hyl { 25](2-phenyTethbiyIpy Bodihirdpytimidine P ldiéde, PYT i dyphehdlll 2B-thiadiazole,
20  2-(2phenylethynyl)pyrazine, 2-phenylthiophene, phenylimidazole, 3-(2-piperazinyl-
phenyl)furan, 3-(2,4-dichlorophenyl)-4-methylpyrrole, and the like. Preferred optionally

substituted heteroarylaryl groups include: 5-(2-phenylethynyl)pyrimidine-2-ylamine, O

1-methoxy-4-(2-thienyl)benzene, 1-methoxy-3-(2-thienyl)benzene, 5-methyl-2-phenyl-
pyridine, 5-methyl-3-phenylisoxazole, 2-[3-(trifluoromethyl)phenyl]furan, 3-fluoro-3-

25  (2-furyl)-2-methoxy-1-prop-2-enylbenzene, (hydroxyimino){5-phenyl(2-thienyl))-
methane, 5-[(4-methylpiperazinyl)methyl]-2-phenylthiophene, 2-(4-ethylphenyl)thio-
phene, 4-methylthio-1-(2-thienyl)benzene, 2-(3-nitrophenyl)thiophene, (tert-butoxy)-N-
[(5-phenyl(3-pyridyl))methyl]carboxamide,  hydroxy-N-[(5-pbenyl(3-pyridyl))methyl}-
amide, 2-(pheny1methy1thio)1$yridine, and benzylimidazole.

30 "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
heteroaryltheteroaryl groups include: 2-(4-piperazinyl-3-pyridyl)furan, diethy1(3-pyra;in-
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"Optionally substituted"” or "substituted" refers to the replacenent of
hydrogen w th a nonoval ent or divalent radical. Suitable substitution
"groups i nciwgdmoed/imsisexanpl e, 5 hydroxyl, nitro, am no, iPETIUS200y619058 hal o,
thi o, sulfonyl, thioam do, am dino, imdino, oxo, oxam dino, mnethoxam dino,
I nudi no, guani di no, sul fonam do, carboxyl, fornyl, alkyl, haloalkyl,

al kyam no, hal oal kyl am no, aI koxy, hal oal koxy, al koxyal kyl, al kyl car bonyl ,

am nocar bo My aralkyl c cfce 4
het er oar al ky*ga?{bﬂé‘ﬁf) kyl t hlagli ami ?1% apé}l tkegan%?ﬁb: ar 3(?)%}%33;1%6
i ke. 10 T@nﬂbemwlon group can itself be substituted. The group
substituted ontq the substitutjon group can be carboxyl, halo; nitro,

ani no, cyano, hy%?%l Y subs{ituteds) 9t Wbsnt& n&dgss e WPQF@anﬁloéahﬂdﬁlﬂ

iyl . when Ehg b EIAR s el Bl ShichoE siRbubion HARIRRuIC I SRERIET
substitgti Qi?drol@b&ﬁﬂo%ﬁﬁb Bhihbedyanb ! hdlo, thits stifahy, ﬂmmdo,ZmﬂMﬂfoomaﬁmyl
2- am nobut yl the like) or at the chain term nus (e.g., )@%/droxyet hyI

3- cyanopr opyp, oxpmiding mpuheymﬂmtm@edgu@u@gm s@&m@ancaubo

chai n, branghed Cyalrange o) aI d carbo
het;roatonsaﬁ(yﬁtaﬁ%lgml (?Pg (9 Q@cﬁ%w\;s g& %’ﬁ gro y\%ﬁ&p’kh has
been est er idijyAehrbIWM hkirRRebeH 1t haraeFpsLy uﬁﬁ@wﬁ&%ylh&m&?@aﬂsﬁyﬁctl ng

ester groups enployed to block or protect the carboxyllc acid ction

whi | e reacthetmgaralkylsa:hongl akkpilthiof ammpal&mhk:yarmﬂ@k apyl anf ghelikepound ar e

(@)

carried,out. |on a car boxy tec L qr can be tt ch 0 a
sol i d sUpport vvh ng et %"Pﬁ&b?g'l‘t ﬁopB’&
as the car ts%yﬁta&@n gﬂ)tug caﬁ Y ﬁm&rﬁhﬁt hinide chaes M, hikexy,
correspondl ng free cid. Represéentative carboxy-prot g grou ps

i ncl ude, fmmmamhﬂneyl, Ry thiestide,s :SOdhc SR pr aayntbaﬂcyh,nWheﬂ&eRl isk typicadlyt ai n
of the co nds ofyé‘tghe [ nmgl on conprise asymetrically substituted
car bon ato Iy substituted carbon atons can result in the

conpounds of t hewnBy B 4ud tﬁ RARLbS{tht eiﬁ&gseésﬁ%h?tcﬁﬁﬁogﬁ@%f s@¥stifution

particular 30 asymretrica substituted carbon om or
st er eoilSonean oésuritheswithin thaclmn (e. gnﬁ!ehydimypropybgﬂwnﬂnobﬁw]dm&ﬂ&a)rm a, as

wel |l as single_djastereoners of the c ounds of nvention are,included
in the pres‘g tcham, Ermins rTF 2rhydraxyethyl, o3rgyanopropy fﬂjt r‘-‘iﬁ - Sybstijed

herein,  ar e asdghi BaAd YRR hiiB Grah oﬁ@%’%ﬁ%ﬂe%f%éﬁﬂ bbb

-25
carbon or heteroatoms.

- "Carboxy-protecting group" refers to a carbonyl group which has been esterified

20 with one of the commonly used carboxylic acid protecting ester groups employed to

block or protect the carboxylic acid function while reactions involving other functional

- sites of the compound are carried out. In addition, a carboxy protecting group can be

attached to a solid support whereby the compound remains connected to the solid support

as the carboxylate until cleaved by hydrolytic methods to release.the corresponding free

25 acid. Representative carboxy-protecting groups include, for example, alkyl esters,
secondary amides and the like.

Certain of the compounds of the invention comprise asymmetrically substituted
carbon atoms. Such asymmetrically substituted carbon atoms can result in the
compounds of the invention comprising mixtures of sterecisomers at a particular

30  asymmetrically substituted carbon atom or a single stereoisomer. As a result, racemic
mixtures, mixtures of diastereomers, 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-



WO 2004/ 113335 PCT/ US2004/ 019158 FUNDAMENTAL STERECCHEM STRy, " Pure Appl. -
Chem 45:13-30, 1976. The terns a and R are enployed for ring positions of

cyclic comwouwnesLiziBse a-side of the reference plane is thefm§iodgoRisgvhi ch
the preferred substituent lies at the | ower nunbered position. Those
substituents lying on the opposite side of the reference plane are assigned
(3 descriptor. It 5 should be noted that this usage differs fromthat for

cyclic st r Qe ' "ar, anps, " I ! qd. de

abeol ut e comPRREALseRmi e dnde.. ORI Ottt afh B8, el RRL,
are as deff r 88 P tBEESm C Bk B6si fetice

par agr aph gg?ijellg%l%?%rusggbﬁg{)%ﬁ%t he teir)dnl’?@ghar nacé%%?@gleﬁ/ﬂggemfg%l e
sal ts" r ef isrthattside: dnewhich thegprefentd sabstiduent lias #t1hé hower aumtberad: positionl thosé t he

conmpounds of f.ormula (1)., These. sal,ts.can be repared in situ durin he
et o Sl wipg oh the GRrese Sre o e REBE 3 asslined B SripteR
reacti t | L Q{Fferi | : et Olin | aphc
acid O;ybailféc’?ﬂfgggg{ggﬁ\ﬁ}%tﬁﬁ Re #esen%mgftoin{/gmggﬁ?klhﬁcl udg, gut’ l%rvglﬁﬁlgt&

i mted tometise "habdvothe npjane”aamt demogtesdbsudute, comlffigimatipr, The riatmes caspdr at e,

camphor sul FREURoH 81 BRedere, &5 e pBned e N Brraical ARBERAS bdex Gide.

et hanesul f : HIR2 gl ycer ophosphat e, hem sul f at e,
hept anoat egﬁﬁ%%’%g&dt €, mar at gj%?ﬁydr ochl ori de, hydrobrom de, hydroi odi de,

2- hydr oxyet hanegy hkal igiréin, thagdérai pharmmdceatieallyetdptabds sdifst pefes, to thecmdntowit e,
2- napt hal enesul fgnate, oxal ate, panpate, pectinate, persulfate,

3- phenlfl pr#id eawlkalipe earth metalalis of the eompruads 6f fermaula (De i Fhase salis cambe

tartrate, i naft. -t olue u . e t hei basi
ni t rogen- c%%?%%%iaiﬁgmglrg%ég (L::%nﬁg% %é%@g%\ﬁqnggﬂmﬁr@ﬁgéﬁo?ﬁﬁﬁac&gﬁ{ogﬁ% %I E@I

hal i des, sgiprately Peichidg thechdy br adid idtions wakhbiduitablelurgdriélor ifdiguniclasd oand 4
i odi des; dial kyl sulfates |ike dimethyl, diethyl, dibutyl, and dianyl

|
sul f at es, basagreshestivelyhaRepresentative salis declyde, buhareypot i ytieé ttgd therfellewing: y |

chl orides, brom des and,iodjdes, aral kyl .25.halides,|ike benzyl an

phenet hyl L0 881P ndﬂgltuﬂ s‘.’m@@teﬂsp ilb-e. A |gergprles3ﬁg5%?,sﬁxb ate,
producis ap@ytdi&" €eY¥mplirale] € doantphoriifbtate] akslSorabd! BPlop ¥dtd, 0
f orm phar macéutical |y acceptabl € acid addition salts include such i norganic

aci ds as hgetiecglsifatec aﬂmnbsuﬁ'ona‘tc.;r i gluealiegitanoate, pplysetophosphatej d hamiswfatey
el and heptpioase choxgadiin . ARl JRdRcHGitpe BpEPEEGE, Bdtodit g
the Tinal 2iksahAbBinditods, | FRIAAN OtaAdi, COMRRHAEMonbR! MU cstiate, O

separately by .reacting o
2-napthalenesulfonate, oxaiate, pamoate, pectinate, persulfate, 3-phenylproionate, picrate,

20 pivalate, propionate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate and
undecanoate. Also, the basic nitrogen-containing groups can be quaternized with such
agents as alkyl halides, such as methyl, ethyl, propyl, and buty} chloride, bromides, and O
iodides; dialkyl sulfates like- dimethyl, diethyl, dibutyl, and diamy] sulfates, long chain
halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides, a.ralkjl

25  halides like benzyl and phenethyl bromides, and others. Water or oil-soluble or
dispersible products are thereby obtained.

Examples of acids that may be employed to form pharmaceutically acceptable
acid addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and
phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,

30  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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carboxylic acid noieties with a suitable base such as the hydroxide,
carbonate or bicarbonate of a pharnaceutically acceptable netal cation or
wi t h amoninv 200418835 - 26 WO 2004/ 113335 PCT/ US2004/ 019158pcoussuni/eionsg nary,
secondary or tertiary am ne. Pharmaceutically acceptable salts include, but
are not limted to, cations based on the alkali and al kaline earth netals,
such as sodium Ilithium potassium calcium nagnesium alum num sal ts and

cat i ons. i CEPA Py, PAShRF br RATRY gtiTbe JPBASICRACAT PR, BE AT

tetraet hyl dutrard noo limted th,acdtions bastidned hiyd alkalieandt alkativiehydrébnineeals, such as
triethylamne, ethylamne, and the like. Other representative organjc
am nes  usefOfiun, littiwa, PWW%@%@%@W%% aRd thedike, a%tvﬁwaam ne,

The t orm " ARERHs. SrERARR WiBen AN B, i RS GRGAS RRfoaloll i

t-hose 30 Mn@iedduas @fmﬁda@mﬁonre@amdﬁ Iaf:onﬁdlﬁua,r egaadth *16&&&{811!11&& Viﬁbm?laﬂﬁﬁe

within the scoge of sound nedical ment, suitab for use in contact

with the t.dg@a xlaannmumgththq;mmeth | sethylaming,  andiuthet dikeci t Qther

irritation, |cr onse. and.t.h comme rate wi th gnabl e
benefit/ri gﬁpr ar ?P@E‘?‘Ts gseﬁgrf%{ ﬁh‘f ?OW#QHG‘%Z HE 2 dé% %ﬁl}% ’é’gﬂﬁ

zZwi tteri On'dietﬁﬂﬁﬁﬁle &dweﬁecﬂ@:ﬁﬁieb&ﬁam&mﬁaeememmﬂﬁ PibefaiiieiaRd gR¥ IR, The
term 15 prodru%fb refers to corrpounds that are rapi dfy transformed in Vvivo

to yield a parenkhe teomjpbarhacsuticallie acfeptablenpriodrygs} asftmd homrmte&rsbuythose

E“yglrjglhl)ial S | n bl o Q;dtth thoﬂ:%ﬁlg?&hdl scu SI on Ofwglc%@{r %E))row de OIR?"QI <
Synposi um %édléa‘i dﬁ?m&ﬂ,d skifhbieBEs" ﬁééeﬁlsbéﬂt&t% IR Yishdds %ﬂ'ﬂxm&séxﬂnlowér

Edward B. Roche Aneri can rmaceut 1 cal Assocl ati on, Perganon
Pr ess, 198hmmais twithibutvmduie tax:elty,nmmapm,aﬂlergldnmspomsebgnd ﬂfedﬂen camm‘éhmater m

"cancer" rs to c ses that an b nef.i ci treated by the
b on " S Raponsile Sa?%fm%m% sisotve oy v et a5 st o the
br east ; o) I nd

I nt rahepat I C Eé?oe duct; k@élg gmf é’trtl_g%é pe %@%@E’?Pﬂﬁgr‘?v a derTh ut erine

cor pus;i5ut éprotitug’erefers ;to cwmppundmﬂiat ptecrapidly aransfoZimned 50 pdira;gus yiekt atyarent
nyel ogenous | eukem a; chronic nyel os%enous I eukemcﬁp | ynphocytic | eukem a;

nyel oid I etﬂﬁ’&ﬁoﬂnd 19 &g ofpfosmulas ().t fpr fxamphea By Rydmlysipnin b@ﬁﬁ-l | Aj WP&lghne
non o R B L B i B8 U, 080 SRR DR SIPRURS O

the invention are us ro or in-vi
Delivery Systems," A.C.S. Symposium Series 14, and in "Bioreversible Carriers in Drug

Design," in Edward B. Roche (ed.), American Pharmaceutical Association, Pergamon
20  Press, 1987, both of which are incorporated herein by reference.
The term "cancer” refers to cancer diseases that can be beneficially treated by the
w.. inhibition of KSP, 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,
25  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 compounds of the invention are useful in vitro or in vivo in inhibiting the
growth of cancer cells. The compounds may be used alone or in compositions together
30  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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growt h of cancer cells. The conpounds nmay be used alone or in conpositions -
together 30 with a pharmaceutically acceptable carrier or excipient.

Sui tabl e pReysBHAYsIscal |y acceptable carriers or excipi e”f’g'rlhgﬁlo%ﬁxs{ or
exanpl e, processing agents and drug delivery nodifiers and enhancers, such

as, for exanple, calciumphosphate, nmagnesium stearate, talc,
nonosacchari des, di saccharides, starch, gelatin, cellul ose, nethyl

cel lulose, 27 WD 2004/113335 PCJ/ US2004/019158 odi um car,hox hyl.
cel | ul ose, SRy, o5 garbaxym g‘pr oﬁ%ﬂlﬁ%ycléﬂgﬁf‘?’i n, Y‘S‘B’FW?PX}'P%(}%/@ one,
low neltin | Rifoxe N8R9G5 elk [ ttlﬁng. yécs]-ﬂsa l1s
conbi nat i oRS o rﬁl/-}o?vm og’hnoreelltilﬁgreo ?’q@jﬁ%r S Jl'.ta ’eé% arenlg?éﬁ m:szlillﬁsy
accept abl e combmationdf aty vl of Giorb ahlereof. " Géier isyitable phEmacraticallyi sxkptable
Sciences,” Mack Pub. Co., 5 New Jersey, 1991, incorporated herein bé

°|-,y

ref er ence. exapiets; ¥e deseribads i Remingtorhg Sharraceuticah Scienges,! iMacky by
I ncl udeg an t ffici t i nhibit KSP activity by any of
the ass%ys&ggﬁjcg?ﬁ% Eﬂé#@ﬁ@%ﬁ/ﬂ%&ﬁe@cx&% activity assays known to those
havi ng ordi nary Effective iafhouli® &f the e6mpounddesfetie Giveation pehérally diiclade any

al leviation of synptonms of cancer. 10 The apmount of active ingredient that

may be conBmount sufidientiie detastablyinhibit KSPactivity by any ofithe assaysdgsaribed hgrpin,f or m
will vary depepdi upon. the host treated and the arti ar ,node of

i i ot 1 P ot RS RRVisy RIS eeumatd Fie peving, rdfiar, skl B € 8% 8t by
level for awﬁwmomtﬂﬁ%&ﬁbfwmopmeﬁ variety of factors

I ncluding the activity of the specifi’c conpound enpl oyed, the age, body

wei ght 10 gener al Theaindunt efactivdiingredientthatiBay be admbinedt with thencarnenmnategials
adm nistration,, rate of, excretion, drug copbination, d.the severity of
FRe bart | ot BOdEE o SBEls g gt Ty S5y opralion aap aBe ol tsSEd sk e O
anount for ' ' jafl b ' \JVRA bbb
xpor ment Bt SuE gt O A lEan At (AR B WGARORE AR e e biRife dose
clini ci an. lével fopanp partisulaf patient pikk dependiupor atvadety of fadtersdpeludingdhé getivity
effective dgse will 20 general]ly be a total daily dose adninistefed to a
host in si ﬁgﬂ@ W@F\m@@au%g@gl%@ the asqa%oawmbéa, gengral Sﬁ%lﬁbp 28 diet, gy
0. 001 1 gdgg d L8 Dk ik .an : 1.0 0
ng/ kg %gdyg\%el g 4&%3% ﬂy?"“&ggg‘é" un mggh%%gpf ?%‘ﬁgﬁ(%y Béq'g%l%pglh glm’s%%ﬁth%
amount s of sewepityllofi the efartididiredisedse wilefpoiny theariai | Thed drfapetticallyosffeetivds of
the present invention may be adm nistered orall parenterally, .25 .
subl i ngual PyRouRtfos 8 giwral StRationeandhe Teadity éﬁtﬁaﬁng%bhyqunne@ﬁm@tahon and 8al |y
In dosage Yhiky the skill and judgment of the ordinary clinician.
For purposes of the present invention, a therapeutically effective dose will
20  generally be a total daily dose administered to a host in single or divided doses may be in
amounts, for example, of from 0.001 to 1000 mg/kg body weight daily and more
preferred from 1.0 to 30 mg/kg body weight daily. Dosage unit compositions may o

contain such amounts of submultiples thereof to make up the daily dose.

2

The compounds of the present invention may be administered orally, parenterally,
25  sublingually, by aerosolization or inhalation spray, rectally, or topically in dosage unit
formulations containing conventional nontoxic pharmaceutically acceptable carriers,
adjuvants, and vehicles as desired. Topical administration may also involve the use of
transdermal administration such as transdermal patches or ionophoresis devices. The
term parenteral as used herein -includes subcutaneous injections, intravenous,

30 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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formul ati ons contai ni ng conventi onal nontoxic pharmaceutically acceptable
carriers, adjuvants, and vehicles as desired. Topical adm nistration may
“al so i nvolwe Zobw11a58 of transdermai adm nistration such mgsensdeissa!

pat ches or ionophoresis devices. The term parenteral as used herein

I ncl udes subcut aneous injections, intravenous, 30 intranuscul ar,
Intrasternal injection, or infusion techniques. Injectable preparations, for

exanpl e, sterile:lniec . Or. O | i '

Formul at ed ol FiteRER iR FuRRHEIR inh AOLAR e AR B8R Boeilar 1 g
agent s andsglvefefiftieRamples B 8- solutien Sih &1, 3 -pfopafiédsll aAh@np RO atiptable vEhicles so be
a -28 WO 2004/ 113335 PCI/ US2004/019158 sterile injectable Solution or ;
suspensi onand selvems ithati ay be empdexed) grea&ateq@tl?ang@'smolllum apd isotomio sndiunt or
exanpl e, as,a.solution in 3- propangdi ol.. Anong the: acceptabl.e vehicles

and sol ven 210{1ﬁ%§°qﬁ%‘§;"bf@ a&ﬁiﬂ"&yﬁﬁ?@r ﬁxﬁq@ra,re ﬁ?’ﬂ"&g ﬂ"@é’cﬂﬂgélﬁﬁﬁ‘, asmi\;eggt oni ¢
sodi um 5 chbpkisgendify elth. ¥Foét tﬁﬁcﬁuh%c%ﬁ an$ bkl fed loiPeBaY B Eﬁlpﬁré@d including
conventional l y enployed as a solvent 5 or suspending redium For this

pur pose angyisheticaménocod dbglycenideshin addition, daftyi actdsumich gs oleicrrcidbfind usepindhe or

di -glycerides. |n additi fatty acids such as oleic acid find use in the
prepar at i oRTHAEUAR QEUgHARSs. 5 hhositories for rectal administration of the

drug can be prerahssti fof k¥l taRfhini | ' I \ 'h;jﬁﬁ ng
exci pi ent such asf)@%ggges{o%tter and po %/{g)tnwflttg%e ycg;lésﬁeﬁ%gdaﬁl C greesol i d
at or di nar drigewitk e atitebdesndmitritating BxdipMnt sheh aseoted biatemand polyethybend glydols,
therefore Lt in the. re¢gtumand rel eagse the drug. Soljd dosage forng, for
oral adh n@é‘hﬂeoﬁ?%ﬁsﬁﬁ qrawﬁvd@mysmeé ut iamde%ts, emtﬁfstemmr ad wily
ranul es. . sid ' ggiaﬁg dfugctive compound may be admi xed
th at |east ogl%niélgieﬂr@e'dl ueﬁ?ég{}%e% Sutrose | actose or starch. Such
dosage 15 for s Solig dobsge foomp fors eral admisistraionahayp isdidec eapsaldsli tabletsa Ipills,

substances other than inert _diluents, e.g., lubricating agents such as
magnesi um PPWaets; and |granuigs. ¢ dn sugh selidsdnsage formgy|the active, gopppwad mayebgosage

forms may QLR | uf ferlng: L c

addi tional I'y ee(apr epgfgeggvé:{ehﬁ%?léﬁ?@n@g talg-%gér%{}agg)%%é(#sagﬁhe s gcﬁhn%o%?; oral
adm ni 451 atfois MRY alsdCloniiRisBNay T¥ektial podctive, additRBAEAILRRINECeCHMUES tHafl Sinert

sol utions, suspensions, syrups, and elixirs containing inert diluents
comonl y ugiélbents &g e hibricating agentss sucht asr magnesiun siepts. t Ivthe easp ofnapsiles,
el Secygﬂéﬁg}?@fp&ﬁ R8s fBhht By A0S Yo RipriSl btk o TP SRS LY

agent s,

can additionally be prepared with enteric coafings.
 Liquid dosage forms for oral administration may include pharmaceutically
20  acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions may .also comprise

adjuvants, such as wetting agents, emulsifying and suspending agents, cyclodextrins, and

{‘1

sweetening, flavoring, and perfuming agents.
The compounds of the present invention can also be administered in the form of
25  liposomes. As is known in the art, liposomes are generally derived from phospholipids or
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid
crystals that are dispersed in an aqueous me&ium. Any non-toxic, physiologically
acceptable and metabolizable lipid capable of forming liposomes can be used. The
present compositions in liposome form can contain, in addition to a compound of the
30  present 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 et seq.
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sweet eni ng, flavoring, and perfum ng agents. The conpounds of the present

I nvention can al so be admnistered in the formof 25 |iposones. As is known
in the artywoll@@P59¥8s are general ly derived from phospholy er

| i pid substances. Liposones are forned by nono- or rrulti-llicgfrrrgﬁogirmﬁg%]at ed
liquid crystals that are dispersed in an agueous nedi um Any non-toxic,
physi ol ogically acceptable and netabolizable |ipid capable of formng

contai n. i a5 teceRouRHD o e FveRBot: 2t 0 SUTISRTe BF b SO AHVE 2o s,
Phosphor i pf DmaEs el d8hE thelden BI3E be i Bofbfiatof Wi ond 8 fiore e deffts
synt het i c. usddcinhthel sreatménd lofnchngen.s Ruapsesatitative) agents usdfileinnedmbibeation tith the

exanpl e, Prescott (ed.), "Methods in Cell Biology,". Volunme X1V, Academ c
Press, Newcs@paunds of ghe igventipndor thejreatmens ofyoanesy ancludes for examplesningicoan 158

VWil e the d . i i be lL-0LSHer { he tive
phar macg ut %&%&8 e %F&Eltt%g@% C g}\réggécs gﬁ%% d5 'ﬂﬂg}g%ph a@ﬂ%‘ﬁﬁo\ﬂh hc%ﬁéﬁ%'r% nor e
ot her agentiplatif,edtdxandshe téZaidbimg)t ?&ltﬁ;ﬁﬂﬁiﬁ&micf@;prﬁﬁ@t alkalRds} 9 cindaginit ef ul
in conmbination with the conpounds of the invention for the treatnment of

cancer i nchutimeydlines.axtummab, tragtimabe topoissmersgo! uhihitorgaswvellasiotker cghessyec,

her ceptin, ﬁ@-fl orouraci| . |eucovorin, carboplatin, cisplatin, taxanes,
t ezaci't abi m‘t‘t}’%ﬁ%éﬁ‘% de, ulna alkaloids, imatinib, anthracyclines,

rituximb, Est zH&Rbovel B0t eriplbed i oftibinatidh With theadmiPonads SeMeer
chenot her apeuti c agents. The above conpounds to be enpl oyed in conbination
with the cioventord wilhfbe msed ir0 therapentic amaintd abdndisated iin theePhysénignst Basbunt s
as indicated.in t | Gl ans' Ref er.ence (P 47th Edition (1993),
Whi ch i -1 Rersper OB K2R3 (1S3 ek EorBoreled Herkdh ZB aBIerengE 9¢ GEBr i
anount s asmﬂe : ﬁmﬁg i | 'Ilai-)ﬂap? in tHd gt compounds
of the inventlo{ri:m%?a’K'itgﬁféﬁ]%[%l er gsn‘fgltnélgr%eﬂrﬂag%g?géég% e gg%ﬁ?li stered at the
reconmended nmaxTheneophpounds | ofd @mageventiont addovley ofieere antidanserg egeritd tanv ks of
the active conppounds in the conpositions of the invention may be \éﬁri ed so

as to obt apdminisiered ab the; seommended-maxisnem shinigel dafags or ahlovwes dosss: cDesage
o i ; . i O et
The Colibi nidvalof 19 &ilveonBbubdiinthe €35Bodfths!ditnd EARASE nfl be eSSl
dosage f or o eltsinal desingd theiapedtitagisonsd iependingonithe iriteof sdiniaistation severity, t he

t herapeutic_agents can_he fornul ated as, separate , ..
of the disease and the response of the patient. The combination can be administered as

separate compositions or as a single dosage form containing both agents. When
administered as a combination, the therapeutic agents can be formulated as separate

20  compositions, which are given at the same time or different times, or the therapeutic
agents, can be given as a single composition.

Antiestrogens, such as tamoxifen, inhibit breast cancer growth through induction °
of cell cycle arrest, that requires the action of the cell cycle inhibitor p27Kip. Recently, it
has been shown that activation of the Ras-Raf-MAP Kinase pathway alters the

25  phosphorylation status of p27Kip such that its inhibitory activity in arresting the cell
cycle is attenuated, thereby contributing to antiestrogen resistance (Donovan, et al,
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
30  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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20 ‘conpositions, which are given at the sane tine or different tines, or the
therapeutic agents, can be given as a single conposition. Antiestrogens,
"such as t an0xDé4#13338nhi bit breast cancer grow h through iprdugdonnidisgof cell
cycle arrest, that requires the action of the cell cycle inhibitor p27Kip.
Recently, it has been shown that activation of the Ras-Raf-MAP Ki nase
pathway alters the 25 phosphorylation status of p27Kip such that its
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of formula glé are used in conbination with at | east one additional agent,
such as gl enaljagenthe treatment of hemat ol ogi cal cancers, such as chronic

one. addi t1 onal DagsRec s b e eHRE A shihiRle HETBAN BriBubdi Beci e
one Or 150" gweRARY ofidellh R eptésehtati €6 kit inchide #comipdasd oREpnAAL (Nadndve Kits
i nclude a conpound of forrmula (1) and a package insert or other [abeling
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The present invention will be understood more readily by reference to the

following examples, which are provided by way of illustration and are not intended to be

20  limiting of the present invention.

EXAMPLES

N 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 lquid
25  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
30 (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,
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The present invention will be understood nore readily by reference to the
foll ow ng exanpl es, which are provided by way of illustration and are not

i ntended tWoYe4/Ag3dsi M ting of the present invention. EXANPLESeodlsfosés | N tO
t he exanples that follow, conpounds of the present invention were

synt hesi zed using the nethods descri bed herein, or other nethods, which are
well known in the art. The conpounds were characterized by hi gh performance
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starting wother baticusstairing techsiqids’o wat er and progressing to 100%
acetonitrile over a period of 40 mnutes. Al solvents cont ained 0.1 %

trifluoroacetic sapmmman alysispwesprsionmed opansof &w msmm@s Bi ght

0S5 5448 S O A S S 2 P S

Pennsyl| vanE@h sel mmncrrsl 23t RF0CHun; PoivenY sYSEmaSSEI% q@r [R5-93%), br 68¥95% or
chr omat OgV\@gﬁéU TLC) using gI ass_or plastic backed silica gel pl ates, such

as, -31 /ace@aiglepawaig2wih EBA, flow ratedhP mel./mBakmolecnlax vai

Gel 1B2-F flexi eets. readi | t ect | under
ul travi ol ef#1&° gﬁ]b'ebﬁb XB#%%? ﬁngeqoll ?ﬂﬂ%éoggp?fr jﬂe@\'ﬁ %#ﬁ"@iﬁd
various st giygem S%@HMLCW%M%%'WB-@IQ“Q'I%S& %sﬂ%ﬁ 0”
one of two ECMS instrunents: a 5 WaterS System (AI | i ance HPLC and

M croni@s 2695 scetonitrile rin eter witled). 0P TFAEflomp sate DB mdn; molbculascvmght

vt er i ¢ hEEROSRAD: R,y el 3§ W SRR e BE R POLC Al RS G ot 15

cone Volta £ QL HORAt gtpy e 40C) or a Hew ett Packard System
(Series 1lg‘gﬂﬁgi¥thcg+‘unn: r&gse XDB-C18, 2.1 x 50 mm solvent system 10

1-95% acetoni tr G(HﬁanaMxewasnﬁei‘foﬁn&BW EAierbm\Bacledrdammﬁmdnt (HBGSQ@DSamsI ar
wei ght range 150-850; cone Vol taei@SO V. colum tenperatyre 300

masses ar e SRepEPRatPEaph Witha Mey tive Hetariarory 73 nmisnton Yﬂ*‘éme(ﬁl\ﬂ‘a%‘rl%ls is

\c\ﬁfoﬁggogrmnﬁeﬁ]ptﬁﬂg%g (?‘Cﬁl?ilve m.{ec(&:ﬂ ?‘5%9”}%? or voI une: ‘feﬁ_

initial 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

20  the known chemical shift of the solvent. Some compound samples were run at elevated

-1

temperatures (e.g., 75°C) to promote increased sample solubility.

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

Melting points were determined on a Laboratory Devices Mel-Temp apparatus

25  (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

30  column chromatography were dichloromethane, methanol, ethyl acetate, hexane, acetone,
aqueous hydroxyamine and triethyl amine. Typical solvents employed for the reverse
phase HPLC were wvarying -concentrations of acetonitrile and water with
0.1% trifluoroacetic acid.
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15 °col um tenperature: 50C, final colum tenperature: 2$0C;, ranp tinme: 20

m nutes; gas flowrate: 1 mmn; colum: 5% phenyl nethyl sil oxane, Model
"No. HP 1908020eM13333di nensions: 30.0 mx 25 mx 0.25 m. NMOrEes200409138t i C
resonance (NWVR) anal ysis was performed with a Varian 300 MHz NVR (Pal o
Alto, California). The spectral reference was either TM5 or 20 the known
chem cal shift of the solvent. Sone corrpound sanples were run at el evated

t enper at ur (FBHGWn ﬁ (WeRTell é&i@% ssanple solubility. The purity
of sone of eltqaﬁefs}llnve t%?'thbbcorrpggn was assessed by elenental 3 analysis
(Desert Anal yti odquHucson,Aoetibamda) Mel ting points were determned on a
Laboratory Devices Ml -Te apparatus 25 (Holliston, Massachusetts).
Preparative sepdfations ngf@eg&ri ed out using a Flash 40 chromat ography
system and KP- 60A ( esville, Virginia), or by flash
col utm chr omat o?fTaIE)hy us%\dgg"gua“g@‘gé‘%lﬁ?zso-4oo mesh) packing material, or
by HPLC5using a 9%BBS r everdsBorabithelofS.3.0lnomme Typi cal sol vents enpl oyed for
the Flash 40 Bi gt age system and flash 30 col umm chronat ography were

di chl or onet hane, B¢t hanol tefé'ﬂ’ﬁWY%b@*B’ﬂe hexane, acetone, aqueous

hydr oxyam ne ancbé et hyl ﬂﬁ%r Typ| cal solvents enployed for the reverse
phase HPLC were Vva i}‘%/l ng concen ra ions of acetonitrile and water with 0.1 %
trifluoroacetic lagp@r])aﬁz Di@maidph 3&35’35 PCT/ US2004/ 019158 The fol | owi ng
are abbreviations _used iIn the exa | es: AcOH Acetic acid aqg: Aqueous ATP:

Adenosi ne triphd3eMate 5 bi cycl o[ 3.3. 1] nonane Boc:
D chi ondmet hane DEAPHEAD: t%e@s/Lt BUGIRRR oyl are b Ea P onae B
sopr opy| et hy|]§lﬂﬁﬂe Diisopropylethylamine
DMAP 4-Dimethylaminopyridine
DME: 1,2-Dimethoxyethane
DMF: N,N-Dimethylformamide
15 DMSO: Dimethyl sulfoxide
DPPA: Diphenyl phosphoryl azide
Et3N: Triethylamine
EDC: N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide
- EDCI: 1-(3-Dimethylaminopropy!)3-ethylcarbodiimide
20 EtOAc: Ethyl acetate
EtOH: Ethano!
— Fmoc: 9-Fluorepylmethoxycarbonyl
Gly-OH: Glycine
HATU: O-(7-Azabenzotriaazol-1-yl)-N,N,N'N'-tetramethyluronium
25 hexafluorophosphate
HBTU: 2—(1H-Benzotriazol—l-yl)-l,1,3,3-teiramethy1uronium
hexafluorophosphate
Hex: .Hexane
HOBt: Butyl alcohol
30 HOBT: 1-Hydroxybenzotriazole
HPLC: High pressure liquid chromatography
NIS N-Iodosuccinimide
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DVAP 4- Di net hyl am nopyri dine DVME: 1, 2-Di nmet hoxyet hane DMF: .
NN- Di et hyl f ormam de 15 DVSO D net hyl sul f oxi de DPPA; D phenyl phosphoryl
azi de Et 3Qp 2864/1883%! am ne EDC.

N- ( 3- Di net hyl amy nopropyl )- N -et hyl carbodi i m de EDCI: PCT/US2004/019158

1- (3- D net hyl am nopropyl ) 3-et hyl carbodiimde 20 EtOAc: Ethyl acetate EtOH
Et hanol Fnoc: 9-Fl uor enyl net hoxycarbonyl Gy-OH d ycine HATU:

ﬁ}egn: fﬁg?ggﬁg; L@S‘Z ” 1 y (l\(%ogéel}lllt\lrauaf ety Enngl% OM nc}a.uszeg a 50% reduction

H Benzotriazol -1-yl)-1, 1 %W%urom um hexaf | uor ophosphate Hex:
Hexane HOBt: Butyl al coho droxybenzotriazole HPLC High
pressure |iqui diltGH mat oglsaptopandll S N- | odosucci ni mi de -33 WD 2004/ 113335

PCT/ US2004/ 019158 1 C50 val ue; The concen}ratlon of an inhibitor that causes
a 50% r educt i onLC/MSy rrea%muyhctaemmﬂgrgp YlWEﬁPeGF@BWpanOI LC/ MS: Liquid

chr omat ogr aphy/ spect §!¥§I !‘rR ol ution mass spectronetry
Me OH: t hanol ﬂﬁg@/h‘ um met hoxi NI \H?\i{a\tﬁ(ﬁ)net er

N- Met hyl pyrr ol i MeOH: Methanol
NaOMe: Sodium methoxide
I Nanometer
NMP: N-Methylpyrrolidone
10 - PPA Polyphosphoric acid
 PPhyz  Triphenyl phosphine QO
PTFE Polytetrafluoroethylene
RP-HPLC:  Reversed-phase high-pressure liquid chromatography
RT: Room temperature
15 sat: Saturated
TEA: - Triethylamine
TFA: Trifluoroacetic acid
THF: Tetrahydrofuran
 Thr: Threonine
20 TLC: Thin layer chromatography
Trt-Br: Tert-butyl bromide

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

25  standard [UPAC 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.

30 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.
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El-y?gh:rsni ?108]; oﬁv:%; At ?2 3 é}%hy}) #ﬂi‘}'d’f’lﬂir&g&éﬁ éﬁ%n%nﬁgﬁ%ggﬁ di no[ 12-

al p)rimdin-2-vl)]propyl carboxam de In this exanple, the synthesis of a
representative pyridino[ 1, 2-alpyrimdin-4-gne 5 of the invention is
described. The representative pyridino[l, 24a] pyrimdin-4-one is synthesized
H\J
N

in-twelve steps as described bel ow. Z N

I A Cl

10
15 g (159.4 mmol) of 2-aminopyridine was combined with approximately 80 g of

polyphosphoric acid and heated to 120 °C to allow stirring. To the resulting solution was
added slowly 30.5 mL (223.2 mmol) of ethyl-4-chloroacetoacetate and stirred at 120°C
under nitrogen for two hours. The hot reaction mixture was then poured over 1500 mL of

15 ice water and stirred vigorously. The aqueous layer was separated and extracted with
methylene chloride (6X, approximately 6 L). The combined organic layers were washed
with saturated NaHCOs and brine and dried over MgSO,4 and activated carbon. The
solvent was removed in vacuo yielding 30.7 g (157.7 mmol, 99%) of 2-(chloromethyl)-5-
hydropyridino[1,2-a]pyrimidin-4-one as a white solid.

20 Step 2: 2-(chloromethyl)-3-iodo-5-hydropyridino[1,2-alpyrimidin-4-one.

A mixture of 21.9 g (112.5 mmol) of 2-(chloromethyl)-5-hydropyridino[1,2-

25  a]pyrimidin-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 ovemight yielded 29.8 ¢
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Step 1: 2-(chloronethyl)-5-hydropyridino[1l,2-a]pyrimdin-4-one. 0 C-N |

Cl 10 15 g (159.4 mml ) of 2-am nopyridine was conbi ned wi th approxi mately
80 g of pPROYBHYEBLKRi ¢ acid and heated to 120 Cto allo HEdol t he
resulting solution was added slowy 30.5 nL (223.2 mol ‘)’Ylﬁlhéiobf'/ﬂmlg})

et hyl - 4-chl or oacet oacetate and stirred at 120C under nitrogen for two
hours. The hot reaction m xture was then poured over 1500 niL of 15 ice water
and stirred vigorqusly. € .aqueous | ayer s ,separated and extracted with
met hyl ene €429 Q% Oglgﬁ?]&?ml 360@9'%9@98’6‘490 Zralpygipidin-t-ope @8 wer e
washed w Elﬁgﬁ%&ﬁtsgﬂdNaHCCB and brine and dried over MgSO4 and acti vated
carbon. The ®sol'vent was renoved in vacuo yielding 30.7 g (157.7 mm 1, 99%
of 2-(chl or omet Byp)3: 33-ibdelaare:s-Bydiopyridinglll Rrajpptishidind-yinaetds] sepdid.t € solid.
20 Step 2: 2-(chlwgr onet hyl ) - 3-1i 0?(’)- S-Rdr opyridino[1, 2-amyr|?rri din-4-one. O
a NNI C Amxture of 21.9 g (112.5 mml) of
2- (chl or omet hyl ) - 5- hydr opyri di no[ 1, 2- ZSﬁii m din-4-one and 38.9 g (168.8

N

mmol ) of N-iodosuccinimde in 660 nL lonitrile was stirred at 80C
under nitrogen for 16 hours. The regCtign i xture was then allowed to cool
to anbient tenperature and the acet om Q\ﬁ,ermved in vacuo. The
resulti;g solid was washed with water, saturatediNa203S2, saturated NaHCO3
brine, Yand filtered. Drying under reduced pressure at 40C overni ght vyi el ded
29.8 g -35 WD 2004/113335 PCT/ US2004/ 019158 (92.9 mmol, 83% of
2-(chl oronet hyl ) - 3-i odo-5-hydropyridino[1l,2-a]pyrimdin-4-one as a |ight
brown solid. Stdp uixture of 200 g (62.4 mmolg of 2-(chloromethyl)-3-iodo-5-
(3-10do-4-ox0-5- hydr ri di.nol.1,.2-a igd di N2z VI thyl acetate.. O. N
orr's o BaeRARgRpAREeod B9 8 Ot ik epii fent e o
hyd: opyr dpo@int, BME W8 stiired Bt 40°2"EndeR ithogen Fok B¥eShiB.! JThe freRton Shixtire
acetate in

10  was allowed to cool to ambient temperature and the addition of excess water to the

reaction solution caused the product to precipitate out of solution. The product was
filtered, washed with water (3X), and drying under reduced pressure at 40°C overnight
yielded 19.4 g (56.4 mmol, 90%) of (3-iodo-4-oxo0-5-hydropyridino[1,2-a]pyrimidin-2-
yl)methyl acetate as a white solid.
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200 nL DMF was stirred at 40C under nitrogen for three hours. The reaction
m xture 10 was allowed to cool to anbient tenperature and the addition of
“excess watwo Zewiihss reaction sol ution caused the productp (t-‘gu 5gate out
of solution. The product was filtered, washed with water (3X ; and ryi ng
under reduced pressure at 40C overni ght yi el ded 19 4 g (56.4 mmol, 90% of
(3-1 odo- 4- oxo- hydropyr| dino[ 1, 2-a] pyri m di n- 2- )met hyl acetate as a

2 (hyar oxymet hy P (G AT oo BP9 "%9%5% apEBiddon- | N o s

A mxture of 16.5 g (48.0 muol) of (3-iodo- 4 0x0- 5- hydr opyri di no[ 1, 2-.

al pyri mdin-2-yl)methyl acetate and 13.3 ¢ (96.0 mmol) of potassium
carbonate in 300 m, methanol was stirred| at ;anbient tenperature for 3
ty6n m xture and the m xture was

hours. Excess water was added to the#f enNCt

extracted using ethyl acetate (3X). Thelor@anigyl ayers were conbi ned, dried
over MgSO4 and activated carbon, and tie M solvent was renoved in vacuo
yielding 12 g (39.7 muol, 83% of 2- (hydr oxynet hyl ) - 3-

I odo- 5- hydropyridino[ 1, 2-a]pyrimdin-4-one as a white solid. Step 5:

2- (hydr®xynet hyIA) Iﬁrxhﬁazyf Eﬁygrmmﬁmﬂ)][ hf2(3i—]cmor-4-ﬂkd45phy4imp}mdmcﬂl,2at OH
15 A m xture of (13.24 nmo (h droxyrrethyl) 3-i 0do- 5-
hydr opyri dRHgpm é’-ﬂ %}?F@Vb?ﬁﬁ@coﬁ@ 113089 9@9 sznwm

DofAsSINE
5 ag p?ES‘“}@HﬁS ﬂ{%&ﬂ@f RS0 b BRI ea?lg 7 o ER s Wl #as and
resul ting added! ioOthe 26actios naistelRel aﬂdqmvﬁﬁﬁmﬂé)wﬁb cﬁﬁr&t&i BB et fefdangpl). 9- BBN

and sti rred at 80C under nitrogen for 12 hours. The reacti on was then
cool ed to (e mganis dayses WrR ned drmgld@cprtMgSQe and activated raaxhoms and ghe ess

0%
20% K298 3y b9 e e 023 R RN, ..
ceased to W&ﬁydﬁbﬁdﬂﬁ[‘l}zﬂﬂpmmﬂ@&tﬁdWhliéboﬁﬂ.hw acetate (3X) and

Step 5: 2-(hydroxymethy})-3-benzyl-5-hydropyridino[1,2-a}pyrimidin-4-one.

15
A mixture of 40 g (13.24 mmol) of 2-(hydroxymethyl)-3-iodo-5-
hydropyridino[1,2-a]pyrimidin-4-one, 1.0 g (1.32 mmol) of dichloro[l,i"-
bis(diphenylphosphino)ferrocene] palladium(ll} dichloromethane adduct, and 8.4 g
(39.72 mmol) of K3PQy in 30 mL of DMF was heated to 80°C. To the resulting solution
20  was added dropwise 40 mL (19.9 mmol) of B-Benzyl-9-BBN and stirred at 80°C under
nitrogen for 12 bours. The reaction was then cooled to 0°C and excess 1IN 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
25  washed with saturated Na;OsS; 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% ethy! acetate in hexanes, 33% ethyl acetate in hexanes,
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25 washed with saturated Na203S2 and brine. The organic |ayers were

conbi ned, dried over MSO4 and activated carbon, and the sol vent was
removed i ngy\ésebdisdRe resulting material was subjected tge ,Pgﬁ,hm 9158
chromat ography on a 10 cmcolum. Elution with a gradient of 100% hexanes,
20% et hyl acetate in hexanes, 33%ethyl acetate in hexanes, -37 WO

2004/ 113335 PCT/ U82004/019158 43% et hyl acetate in hexanes, 50% et hyl

hoxanes, a7 G0 cRplc B Bhxanes, siocetiyh s obexafiy 5 Veouthyl a1
2- (hydr Oxylmgmgek geﬁzo Q@?H@eﬁi’e BVALARY, bl 16U% efliyRhobtite Fielidy fzwzmoaa' e

yel | ow sol

2- car bonyl ~9(3%)emfzgl(hﬁdmm&yloﬁdbmi(ﬂs-hydlbpymdmn[igha]ﬁynnﬂdm-@nww apalk A
solution of 26.5 (53.0 mol ) of oxalyl chloride in 40 nL dichl oronet hane
10 was coolyeHowgoli d78C To the resulting solution was added a sol uti on of

for oneShour - TRdc At bl sihvalbufpaiofCZ LI RRR,REL B¢ & ~ 7

2- (hydr oxynet hyI) 3 benzyl - 5- hydropyrl di no[ 1, 2-a] pyri mi di n-4-one in 60 L
di chl oronet hane and the resulting mxture was stirred at -78C for one hour.
Then was added 24.6 nL (176.5 mmol) of 15 gt hyl am ne and stirred at -78C
for one hour. The mxture was then all owgd warm to OC and stirred for
anot her hour. Finally, the m xture was aljl owed to warmto anbi ent
tenperature over the course of one u cess water was added to the
reaction mxture and the m xture wak,exdtragkteg (3X) using dichl oronet hane.
The conbi ned organic | ayers were dri edNovdf ‘MyS04 and activated carbon and
t he solvent was renoved in vacuo. The 20 redulting material was subject edo
flash chromat ography on a 10 cmcolum. Elution wth a gradient of 100%
hexanes, 20% ethyl acetate in hexanes, 33%ethyl acetate in hexanes, 43%
(e'; le7 ?n(*:rglt at 27:%)0& g&lﬁﬁ&? 8f 265912044, @hﬁﬁzﬂ)l) f 6&&?&&&1&@2&%@&1)’&1@111@%%&1&3
2-car bdﬁyl véasbeauled 165 -A§%0. oTo ith mesulting: sdlption wasi added on sobtion ofy 252 amL

solid- -38 1459 mmol) of DMSO in 24 mL dichloromethane and stirred at ~78°C for one hour.
Then was added a solution of 4.7 g (17.65 mmol) of 2-(hydroxymethyl)-3-benzyl-5-
hydropyridind[l,2-a]pyrimidin-4-one in 60 mL dichloromethane and the resulting

mixture was stirred at ~78°C for one hour. Then was added 24.6 mL (176.5 mmol) of

15  triethylamine and stirred at —78°C for one bour. 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

20  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% ethy] 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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WO 2004/ 113335 PCT/ US2004/ 019158 Step 7:

- 2-(1- hydroxyprop-2-enyl ) -3-benzyl - 5- hydr opyri di no[ 1, 2-a] pyri m di n-4- one. O
y N OH DSVA20045a13838 of 2.5 g (9.5 mmol) of PCT/US2004/019158

2- car bonyl - 3- benzyl - 5- hydropyridino[1,2- a]pyrimdin-4-one in 35 nL THE was
cooled to -78C. To the resulting solution was added dropwi se 11.4 nL (11.4
nmmol ) of vinyl magnesi um brom de and stirred at -78C for 3 hours. The
reaction was qu yd Wt £0ery ggm?,gg_ '1@} Sirhidin
acetate (4)Q Tﬁigﬁgnbﬁtegy%ra%%ria% Iay?ﬁ% were d%%@éﬁri)[yl\/%g and t-%ie)

sol vent waene.renoved in vacuo yielding 2.95 g (10.1 mol, 106% of

2- (1- hydroxyprop-2-enyl)-3- benzyl -5-hydropyridino[ 1, 2-a] pyri m di n-4-one as
a yellowoil. Step 8:

2- (hydr oxypropyl) - 3-benzyl - 5- hydr opyri di
OH A mxture of 2.77 g (9.5 mol) of 2-( dr oxypr op- 2-enyl ) - 3- benzyl -5
hydropyri di no[ |, 2-a] pyri m di n-4-one and?1.2 g (50% by wei ght) of palladi um
on activated carbon in 35 nL of e s heated to 65C. To the resulting
solution was 20 added 8.88 niL (9 |) Ji1, 4- cycl ohexadi ene and stirred at
65C for four days. Upon conpletionX 0N m xture was filtered
through celite and the sol vent was rem)vedOH' n vacuo yielding 2.56 g (8.7
mol , 929% of 2-(hydroxypropyl)-3-benzyl -5-

hydr opy%i di no[ 1, 2-a] pyri m di n-4-one as a brown/yellow oil. -39 WO

2004/ 113335 PCT/ US2004/ 019158 Step 9: ..

[ 4- 0x0- 3- benzy| ASTRYMF 8% r4-2i g1 dP-D, 1 \of; Zricanbgoyl-3-benzyishydropyridino[1,2-

f.mt hyl - sul Lﬁ%fn?dinh:one%l\ég mL THF was cooled to —78°C. To the resulting solution was
~ added dropwise 11.4 mL (11.4 mmol) of vinylmagnesium bromide and stirred at ~78°C
for 3 hours. The reaction was quenched with saturated NH4Cl and extracted with ethyl
10 acetate (4X). The combined organic layers were dried over MgSO,4 and the solvent was
removed in vacuo yielding 2.95 g (10.1 mmol, 106%) of 2-(1-hydroxyprop-2-enyl)-3-
benzyl-5-hydropyridino[1,2-a}pyrimidin-4-one as a yellow oil.
Step 8: 2-(hydroxypropyl)-3-benzyl-5-hydropyridino[ 1,2-a]pyrimidin-4-one.

2-alpyrimdin-4-one. ON 15

A mixture of 2.77 g (9.5 mmol) of 2-(1-hydroxyprop-2-enyl)-3-benzyl-5-
hydropyridino[1,2-2]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

20  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 yielding 2.56 g (8.7 mmol, 92%) of 2-(hydroxypropyl)-3-benzy}-5-
hydropyridino[1,2-a]pyrimidin-4-one as a brown/yeliow oil.



"N O, 00 5 Amxture of 2.56 g (8.7 nmol) of 2-(hydroxypropyl)-3-benzyl-5--
hydr opyri di no[ 1, 2-a] pyri m di n-4-one and 2.42 nL (17.4 nmmol) of triethylam ne
in 20 nlL W0 20e¢mi3a3%nmet bane was cooled to OC. To this sobgrivsposms9zsided
dropwi se 0.81 niL (10.44 nmol) of nethane sul fonyl chloride and the
resulting solution was 10 allowed to warmto anbi ent tenperature. Upon
conpl etion, excess dichl oronethane was added to the reaction m xture and

t he solution wa shed with “bRALYI: VP - Bfﬂn'ﬂ{d'jﬁl.g' ~vi 1
organi c | ayer V\Eééfﬁri 23 over %%%Band tf?gﬁ)gg?%ent wa’s:,Z aar enoved iyn%glgjo

yi el di ng 1ntghyl-sgfomatemol , 48% of [4-oxo- 3-benzyl - 5-

hydr opyri di no[ 1, 2-a] pyri m di n-2-yl ] propyl nethyl sul fonate as a yel |l ow of

15 Step 10:

(t-butoxy)-N[3-({[4-oxo-3-benzyl (5- hydrogy™hdi no[ 1, 2-a] pyri m di n- 2-

yl )] propyl }am no) propyl ] car boxam de. f~ 4 f CNNH HNC. NUO 101 /]~
20 A mixture of 1.55 g (4.2 mmol) of [48ox0f 3- benzyl - 5-hydropyri di no[ 1, 2-

a] pyrimdin-2-yl]propyl nethylsul fopaterd 4 g (25.2 mol) of

(3-am nopropyl)carbamic acid tert ester, and 1.68 g (0.4 mmol) of
potassiumiodide in 20 nL of DW ) Q 60C for 30 hours. The
reaction m xture was quenched with water d gxtract ed with ethyl acetate
(4X). The conbi ned organic | ayers were vvash;t’@ th -40 WD 2004/ 113335

PCT/ US2004/ 019158 saturated NaHCO3 and brife, dried over MgpSO™4, and the

sol vent .was renoved in vacuo. The resulting material was subjected to flash
chromat%graphy on a 10 cmcolum. Elution with 97% di chl or onet hane: 3%

et hanol : 0. 1% gympdikeurey/i @Fdeds@. 82 ®.7 mmol) of 2-(hydroxypropyl)-3-benzyl-5-

hydropyridino[1,2-a]pyrimidin-4-one and 2.42 mL (17.4 mmol) of triethylamine in °
20 mL of dichloromethane was cooled to 0°C. To this solution was added dropwise
0.81 mL (10.44 mmol) of methane sulfonyl chloride and the resulting solution was

10  allowed to warm to ambient temperature. Upon completion, excess dichloromethane was
added to the reaction mixture and the solution was washed with water, saturated
NaHCO3, and brine. The organic layer was dried over MgSO, and the solvent was
removed in vacuo yielding 1.55 g (4.2 mmol, 48%) of [4-oxo-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-2-yl]propyl methylsulfonate as a yellow oil.

15 Step 10: (t-butoxy)-N-[3-({[4-0x0-3-benzyl(5-hydropyridino[1,2-a]pyrimidin-2-
yh)]propyl}amino)propyljcarboxamide.

20 A mixture of 1.55 g (4.2 mmol) of [4-oxo-3-benzyl-5-hydropyridinofl,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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(6.3 mol, 150% of (t-butoxy)-N[3-({[4-o0xo0-3-benzyl (5-hydropyridino[l,2- 5
al pyrimdin-2-yl)]propyl)am no)propyl ] carboxam de as a yellow oil. Step 11:
('t - but oxy)WR-2084/{18385br onophenyl ) - N- {[ 4- oxo- 3- benzyl (5- hymrIoes2igiinss|

1, 2-a] pyrimdin-2-yl)]propyl } carbonylam no)propyl] carboxamde. O --- a N
NH ON-~-NUO- 1Al Br 10 A mxture of 1.41 g (3.14 mmol) of
(t-butoxy)-N[3-({[4-oxo- 3- benzyl(5-

iy onyr | dftbaan ot L i 2t LhBr 0RO, BN BOMRR BRI ARIRAT U5l 04 O

tri et hyl anThe reslﬂmfg)mﬂerﬁl o:tfdsomyljmdnhneﬂm cheorhtographP Gn 4 N casolag@ed a
solution of 2.76 glz 56 of 4 brom)benzoyl chloride in 40 mlL of
di chl or omeEhitiioe afﬁh 27" Whloaﬁmgth@ap t 3onanethansl: 20 e pmmenip eyiglded 2-83@n

conpl etion s di ; ro ha [ eagct, m._xt ureand
t he res;lotlll( ng)ﬁﬁ’"ﬁm [ c}‘éhwgs aége:j??%;saﬁgg(g[t %&Wﬂ%ﬁw t[§?| efl
over fapIYIeatbbRarkide 4o flesul ting nmateria

was subj ec'?]ed to flas?:}pc(ﬁjry})}nat oo)rba hy on a 10 cmagol um? Elution 20 with a

gradi ent of 100%dpexankls, 20% et(hpmtoar)eNe{Bt(G wmamd)-wﬂ%mh&bewﬁﬁat ein

ctnyl - atet HAOPETEn A gics A iPanab e bon e B e SB0R, of ny!

acetate yielded 0.53 g (0.84 mmol, 27% of
(tert-butoxy)-N [ 3- ((4-bronophenyl ) -{] 4- 0x0- 3- benzyl ( 5-
hydr opyri di no[ 2, 2-a] pyri m di n-2y1)] p | } car bonyl am no) pr opyl ] - car boxam de
as a 25 clear 0|I -41 WD 2004/ 1138 PCT/ 1JS2004/ 019158 Step 12:
N- ( 3- am nopropyl ) (4- brormophenyl ) - - 0X0- 3- benzyl (5-
ydr opyri di no-[ 1, 2-a] pyri ni di @ Ypropyl } carboxanide. O N

o -

Br

10
A mixture of 1.41 g (3.14 mmol) of (t-butoxy)-N-[3-({[4-0x0-3-benzyl(5-
hydropyridino{1,2-a]pyrimidin-2-y])]propyl}amino)propyl]jcarboxamide, 0.04 g
(0.314 mmol) of 4-(dimethylamino)pyridine, and 1.31 mL (9.42 mmol) of triethylamine
in 50 mL dichloromethane was cooled to 0°C. Then was added a solution of 2.76 g
15 (12.56 mmol) of 4-bromobenzoyl chloride in 40 mE 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 MgS0O,, and the solvent was removed in vacuo. The
resuiting material was subjected to flash chromatography on a 10 cm columnn. Elution
20  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-oxo-3-benzyl(5-
hydropyridino[1,2-a]pyrimidin-2y1)1propyl} carbonylamino)propyl]-carboxamide as a
25  clear oil.
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N ON-~NHz Br a 5 A mxture of 0.81 g (1.3 mml) of
(t-butoxy)-N-[3-((4-bronophenyl)-N-{[4-oxo-

3- benzyl ( Swioybonssdsdi no[ 1, 2-a] pyrimdin-2 PCT/US2004/019158

yl )] propyl } car bonyl am no) propyl ] carboxam de in 28 niL of dichl oronet hane was
cooled to OC. To the resulting solution was added slowy 6.5 nL (26.0 mmol)
of hydrogen 10 chloride in 1,4-dioxane and the m xture was allowed to warm
to anbi ent tenpegrature., Upon c eti.on of r i sol ygnt

removed in vacu?tiﬂ el ceﬂzhg 0. 79ﬁ?ﬁ-%pml)f(ﬂﬁﬁgﬁgﬁgpﬁgﬁ-qF4-oxo-§-€1‘>cnz§(i’€53~

N- (3-am no dnb P din- begde ( 5-

hydr opyr i d!ﬂr?gﬁ&fzi a] gﬁ?ﬁ di n%n%’ﬂ r gglujﬁgar boxam de as a white solid.
Exanple 2 15 Synthesis of a Representative Pyridinof 1,2-alpydmdin-4-one: 0 ,
N- (3-am noproyvl |l -4-brono-N-f 1-f 7-chl - 4- 0x0- 3- (nhenyl met hvl | - 4H pvri dof
1.2- al pyrimdin-2-vllpropvl}benzam de his exanple, the synthesis of a
representative pyridino[l,2-a]pyrimdyn>~one of the invention is

descri bed. The representative pyridinp[1i2-a]pyrimdin-4-one is 20

synthesi zed in el even steps as d&scNibgd bel ow. -42 WD 2004/ 113335

PCT/ US2004/ 019158 Step 1: R A
7-chl oro-2- (chl oronet hyl ) - 5- hydropyri'ﬁi nel 1, 2-ab yrimdin-4-one. ‘O CI N v
'l A NB5 15 g (116.7 mml) of 2-anmitg-B-chiar Byridi ne was conbined with
approximately 80 g of pol yphosphoric aqid and heated to 120 Cto all ow
stirring. To the resulting solution pé3dyadded slowy 23.7 nL (175.1 nmol)

of ethyl-4-chl oroacetoacetate and std at .120 C under nitrogen for two
hours. The hot reaction m xture was thg poured over 1500 nmL of ice water
and stirred vigorously. The aqueous | ager was o
5

\

A mixture of 0.81 g (1.3 mmol) of (t-butoxy)-N-[3-((4-bromophenyl)-N-{[4-oxo0-
3-benzyl(5-hydropyridino[1,2-a]pyrimidin-2-
yl)]propyl} carbonylamina)propyl}carboxamide in 28 mL of dichloromethane was cooled
to 0°C. To the resulting solution was added slowly 6.5 mL (26.0 mmol) of hydrogen
10  chloride in 1,4-dioxane and the mixture was allowed to warm to ambient temperature.
Upon completion of the reaction the solvent was removed in vacuo yielding 0.79 g
(1.5mmol, 100%) of N-(3-aminopropyl}(4-bromophenyl)-N-{[4-0x0-3-benzyl(5-
hydropyridino[1,2-a]pyrimidin-2-yl)]propyl} carboxamide as a white solid.
Example 2
15 Synthesis of a Representative Pyridino[1.2-a]pyrimidin-4-one: ' o
N-~(3-aminopropyl)}-4-bromo-N-{1-[7-chloro-4-0x0-3-(phenylmethy!}-4H-pyrido[ 1.2~
aJpyrimidin-2-yl 1}benzamide
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
20  synthesized in eleven steps as described below.



10 separated and extracted with nethylene chloride (6X, approximtely 6 L).
The conbined organic |ayers were washed with saturated NaHCO3 and brine and

"dried overwipo6d11a5sd activated carbon. The sol vent was ripyedod/dloysacuo
yielding 21.4 g (93.4 mmol, 80% of

7-chl oro-2- (chl oronet hyl ) - 5- hydr opyri di no[ 1, 2-a] pyri m di n4-one as a tan
solid. Step 2:

ai G oG PR g oty SRy hd 2 aEpsigh Bt 1O one
7-chl oro-2-(chloronet hyl)-5- 20 hydropyridino[1, 2-a]pyrimdin-4-one and 14.8

g (65.6 mmol) of N-iodosuccinimde in 259 nL of acetonitrile was stirred at
80 C under nitrogen for 16 hours. gfhe reagtion mxture was then allowed to

cool to ambient tenperature and the ¥cetNonitrile was renoved in vacuo. The
resulting solid was washed with wate t rated Na203S2, saturated NaHCO3

brine, and filtered. Drying under reduced pressure at 40 C overnight 25
yielded 14.8 g (41.7 nmmol, 95% of 7-chloro-2-(chloronethyl)-3-iodo-5-

hydr opyri di no[ 1, 2-a] pyri mi din-4-one as a yellow solid. -43 WD 2004/ 113335
PCT/ US2904/.019138 gSté]MQ: mmel) oeh- 2-agiinarbshlorenyridine 3wiapdsodbingdr opisk i di no

1, 2- i m din-4- . 0 I ~ NI 5.A m f 10 .9 .2 ol
of 7= ohi o eoridly 82 ppvmhomber avidap Bswgd iy G et e th B one.
and 100 ntré&mtﬁgwuﬁ%ﬁ wasalasH §18whP23%7 mi0 (1738 mﬁﬂg}lbf &th{)-EehldfdabatonRea@dded
7.1 g (84.6 mmol) of solid NaHCO3 "and 100 nL of HZO and the m xture was

stirred at a8 stirébat WP Ydunder ritregenctar twohowss Hied bteactivnonixtura veks4herd 0
cepar at od_ RS RET 508 kot REC oo 46 ied (USGROAR. | hDE COREIR OB ST DR o
S SRS AR 2K il 5P Wit a7
organic layers were washed with saturated NaHCQ; and brine and dried over MgSQ,4 and
activated carbon. The solvent was removed in vacuo yielding 21.4 g (93.4 mmol, 80%)
of 7-chloro-2-(chloromethyl)-5-hydropyridino[ 1,2-a]pyrimidin-4-one as a tan solid.

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

=

15 one.

A mixture of 10.0 g (43.7 mmol) of 7-chloro-2-(chloromethy!)-5-

20  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,03S,,

saturated NaHCO; brine, and filtered. Drying under reduced pressure at 40 °C overnight

25 yielded 14.8 g (41.7 mmol, 95%) of 7-chloro-2-(chloromethyl)-3-iodo-5-
hydropyridino[1,2-a]pyrimidin-4-one as a yellow solid.

43-



yielding 8.6 g (25.6 nmmol, 91% of 7-chloro-2-(hydroxynethyl)-3-iodo-5-
hydr opyri dino[ 1, 2-a] pyri m di n-4-one as a yellow solid. 15 Step 4:

7-chl or o- 2« r thyl ) - 3- benzyl - 5- hydropyri di no[ 1, 2- gl éI5b6919i584 - One-
09d , QIR DYl ) 3 ey o e g (14.9 mol) HH 3200 Biss
7-chl or o- 2- (hydr oxynet hyl ) - 3-i odo-5- hydropyri di no[ 1, 2-a] pyri m di n-4-one,
1.09 g (1.49 mol) of dichloro[1,1"-bis(diphenyl phosphino)ferrocene]

pal | adium(11) dichlgro an ddquct, _and, 9. 44. 7, ) K3P4 jn 50
P of DVF b heIRg ¢ deblpr2- R droRme RSy iG-S oPT iRt SRB v oo
44.8 nmL (2 mol ) of B-Benzyl-9-BBN and stirred at 25 80 C under nitrogen
for 6 hours. The reaction was then cooled to 0 C and excess | N NaCH was
added to the reaction m xture. Excess 30% H202 was then added to the

m xture at O Cresulting in significant gas evolution. Stirring continued
for at |east one additional hourgpr untill gas ceased to evolve. The mxture
was extracted with ethyl -44 WO 20 1N33 PCT/ US2004/ 019158 acetate (4X)
and washed with saturated Na2G3S2 an LNe~_JOdH organic | ayers were

conbi ned, dried over MgSO4 and activated Carbon, and the solvent was renoved
in vacgo. The resulting material was subjected to flash chromatography on a
10 cmcolum. Elution with a gradient of 100% hexanes, 20% ethyl acetate in -

hexanes, 33% et Wyl mixtateatef 0 rg h@82n anmol)3%f e 7kshlorac:(chiaromathyxringde;5-50%
T o st i TSL DRSS ) B0
7-en g;f-e2;&@%@?}}@3%@%&@3@(@%@6@&%& W2PRIG; AidPJ0RMAL BF 0 AhdOne
é cnglzoayl -(t)ﬂe ofiktoreowas btimed lat 85 ICdfor @gr halirs o [The Aeadtionr was aﬂ_ilcvwﬂl tineool abd Oo
10 excess HyO was added to the reaction mixture. The aqueous layer was separated and
extracted with ethyl acetate (4X) and the combined organic layers were washed with
saturated NaHCO; and brine, dried over MgSQO,, and the solvent was removed in vacuo
yielding 86 g (25.6 mmol, 91%) of 7-chloro-2-(thydroxymethyl)-3-iodo-5-

hydropyridino{1,2-alpyrimidin-4-one as a yellow solid.

15 Step 4: 7-chloro-2-(hydroxymethyl)-3-benzyl-5-hydropyridino[1,2-a]pyrimidin-
4-one.
o
Cl
Z N
S l OH °
N
20 A mixture of 5.0 g (149 mmol) of 7-chloro-2-(thydroxymethyl}-3-iodo-5-

hydropyridinof1,2-alpyrimidin-4-one, 1.09 g (1.49 mmol) of
dichloro[1,1'-bis(diphenylphosphino)ferrocene] palladium(Il) dichloromethane adduct,
and 9.5 g (44.7 mmol) of K3P04 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
25  80°C under nitrogen for 6 hours. The reaction was then cooled to 0 °C and excess
IN NaOH was added to the reaction mixture. Excess 30% HzO, 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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6.9 nL (13.8 muvol ) of oxalyl chloride in 13.8 nL dichl oronet hane was cool ed
to -78 T. To the resulting solution was added a solution of 1.95 nL (27.54
“mol ) of wWo20HasIze 6. 12 nlL di chl oronmet hane and stirred pgtryustfosfer1dxg one
hour. Then was added a solution of 1.38 g (4.59 mmol) of

7-chl or o- 2- (hydr oxymet hyl ) - 3- benzyl - 5- hydropyri di no[ 1, 2-a] pyri m di n-4-one
in 20 nL dichloronmethane and the resulting mxture was stirred at, -78 C

for one ho 4 . gm&l:,% e

stirred at - %J@oﬁm@%éﬁF% Va's ng]%e'aﬁrhgm%gx‘{lgﬂvﬁ?sm to O
C and stirtsfbihed, diedt sver Yg80, antinativated toatboi 4hd rthe Wokrend! Wayveémbeedvgy m t o
anbi ent tenperature over the course of one hour. Excess water was added to

the reacti beupi Theresultinganateralwasisublectedty Bashrchromatogephy osad§ em column,

St tvat od. EURRE vtk ernRERL A (po%k Hainss, oo a5 i bexipeg b iyl 3eeBte
hateri a§ Washebke 4304 ooyl fdckemle o) hexames) 050 NethPlNacktatd if MekMed M7%ELMy] On 25

with a gradient of 100% Hexanes, 20% et hyl acetate in hexanes, 33% ethyl
acet at e i nacetatk inbexanes3 G/%: efhyl acetaterinchexandse aath $60%50byleictigle vicdedd S88ig

2?§§Pﬁiayf‘@€6 ol or B%8tbenzy 1190 hyr Gbyr i di AGHETS Py ERRRaD - BrEvs- o
' ﬁﬁ"\{@ g{,&‘;ﬂ;}ﬁﬁ S 6:
¥-echf)\(l)vr 2?2??‘;‘1:9%ydr 0 y%?% - 2- eny-la)-éar%:%g zyﬁfég?%’%?gbyr ;[ Sipno[ 1, 2-

a] pyri m di n- 4- oBtep 50 Vcartibnyit 7~¢liloror3-bénzpl-frihydropgridino(l, 2-alpytithidih-4romd.) of
2-car b061yl -7-chl oro- 3-benzyl -5- hydropyridino[1l,2-a]pyrimdin-4-one in 2 nL
THE watVcooled to -78 T. To the resulti ng sol uti on was added dropw se 0.41
nL (0.41 mml) of vinyl'magnesi um broni de & tirred at -78 C for 3 hours.
e reaction was quenched with saturated N and 10 extracted with ethyl
acetate (3X). The conbi ned organic |ayersQwerfe dried over MgSO4 and the

sol vent was renoved in vacuo yiel dlug: (0.34 mmol, 100% of
7-chl or o- 2-
(1- hydr oxyprop- 2-enyl ) - 3- benzyl - 5- hy ¥ it

yel l ow oi | .

1, 2-a] pyrimdin-4-one as a

6.9 mL (13.8 mmol) of oxalyl chloride in 13.8 mL dichloromethane was cooled to

-78 °C. To the resulting solution was added a solution of 1.95 mL (27.54 mmol) of

15 DMSO in 6.12 mL dichloromethane and stirred at —78 °C for one hour. Then was added

a solution of 1.38 g (459 mmol) of 7-chloro-2-(hydroxymethyl)-3-benzyl-5-

hydropyridino[1,2-a]pyrimidin-4-one in 20 ml dichloromethane and the resulting

mixture was stirred at —78 °C for one hour. Then was added 6.4]1 mL (45.9 mmol) of

triethylamine and stirred at 78 °C for one hour. The mixture was then allowed to warm

20  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 MgS80, and activated carbon and the solvent was removed in vacuo. The

resulting material was subjected to flash chromatography on a 10 cm column. Elution

25  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.



Step 7: :
7-chl or o- 2- (hydr oxypropyl ) - 3- benzyl - 5- hydropyri di no[ 1, 2-a] pyri m di n-4- one.
15 O C ~/ o do04/d133 O OH A mixture of 0.11 g (0.34 mol pp

7-chl oro-2-(1- hydlrJoxypr op- 2-enyl ) - 3- benzyl - cPius2004/019158

5- hydropyri di no[ 1, 2-a] pyri m di n-4-one and 0.05 g (50% by wei ght) of

pal | adium on 20 activated carbon in 5.nL of ethanol was heated to 65 T. To

the resulting sglutign was ded.Q, 64 .nL (6. 1, 4-.cycl phexagdi and
stirred at 65 C°For %I hour &© (15 WB‘,%&'%F@QHIT%%&?&W&‘M
filtered t lﬁ,ﬁgjg ' and the solvent was renoved in vacuo. The resulting
mat eri al vvg su ?%g-g éto flash chromatography on a 5 cm colum. El ution
with a gradient of 100% hexanes, 20% et hyl acetate in hexanes, 50% 25 et hyl
acetate in hexanes, and 100% et hyl acetate yrg| ded 0.024 g (0.07mml, 21%
of -46 WD 2004/113335 PCT/ US2004/ 019158
7-chl or o- 2- (hydr oxypropyl ) - 3- benzyl - 5- hydy o
a brown solid. Step 8: cl
[ 7- chl or 0- 4- ox0- 3- benzyl - 5- hydr opyr yéi n[ 1
nmet hyl sul fonate. 5 O d"T, NI1_ I, N (
nmol ) of 7-chl oro-2- (hydroxypropyl) - 3- berﬁyl
hydr opyri di no[ 1, 2-a] pyri m di n-4-one and 0.020M_ (0.14 mmol) of triethylam ne
in 2 m. 10 of dichloronethane was cooled to O C To this solution was added
dr opw s% 0.007 nmL (0.084 mmmol) of nethane sul fonyl chloride and the
resul ting sol utiponmigere! bpwed t o (Wéﬂmrbﬂaognbbie@-chﬁﬁfﬁﬁ?lﬂ%hﬂbﬁﬁlﬂéﬁfyl-s-
conpl eti on, excess di chl oronet hane was added to

hydropyridino[1,2-a]pyrimidin-4-one in 2 mL THF was cooled to —78 °C. To the °

resulting solution was added dropwise 0.41 mL (0.41 mmol) of vinﬂmagnesium bromide
and stirred at ~78 °C for 3 hours. The reaction was quenched with saturated NH4Cl and
10  extracted with ethyl acetate (3X). The combined organic layers were dried over MgSO,
and the solvent was removed in vacuo yielding b.ll g (0.34 mmol, 100%) of 7-chloro-2-

I di no[ 1, 2-a] pyri m di n-4-one as

-a] pyrimdin-2-yl]propyl
a m xture of 0.024 g (0.07

(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.
15

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

20  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 howrs. 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%

25  ethyl acetate in hexanes, and 100% ethyl acetate yieided 0.024 g (0.07mmol, 21%) of
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the reaction mxture and the solution was washed with H2O, saturated NaHCGCB,
and brine. The organic |ayer was dried over MJSO4 and t he sol vent was
"renmoved i rwoaomm1iBsyi el ding 0.043 g (0.11 nmol, 151% @CT/US2004/019158

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

met hyl sul fonate as a brown oil. Step 9:

(t-butoxy)-N-[3-({[7-chl oro-4-oxo-3-benzyl (5-hydropyridino[1,2-

LT T S M AP I g Mo

[ 7- chl or o- 4elik0- 3- benzyl - 5- hydropyridi no[ 1, 2-a] pyri m di n-2-yl ] propy

nmet hyl sul fonate, 0.17 mmol ) of -47 WD 2004/ 113335 PCT/ U82004/ 019158
( 3- Ani no- propyl ® @arﬁ)a%kch&lipd"@?@' 3-beugy5-hyirenyridined.3-ajpyrimid-2ollprany} of
pot assi um niﬂ%) 2 m. of DMF was heated to 60 C for 30 hours. The
reaction mx 'quenched with H20 and extracted with ethyl acetate

¢4X). The conbined organic |layers were washed with saturated NaHCO3 and
brine, dried over MgSO4, and the sol vent S renoved i n vacuo. The
resulting material was subjected to flash imat ography on a 5 cm col um.
Elution with 97% di chl oromet.hane: 3% net ga “ 0.1% anmmonia yielded 0.223 g
(0.46 mmol, 418% of (t-butoxy)- l\&[3 {[ A cb| or o- 4- oxo- 3-

benzyl (5- hydropyr| di no[ 1, 2- a] pyri MegFN=N ] propyl } - am no)

propyl ] carboxam de as a crude browtOi ep 10:
(t-butoxy)-N-[3-((4-bronmophenyl)-N-{[ - 4=0x0- 3- benzyl ( 5-

hydropyr| dino[ 1, 2-a] pyrimdin-2-yl)]propyl }Cﬁlémﬁyl am no) pr opyl ] car boxam de.

0 Ov'NH ONJO- 1Al

S

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 NaHCO;, and
brine. The organic layer was dried over MgSO; and the solvent was removed in vacuo
15  yielding 0.043 g (0.11 mmol, 151%) of [7-chloro-4-0x0-3-benzyl-5-hydropyridinof1,2-
a]pyrimidin-2-yl]propyl methylsulfonate as a brown oil.
Step 9: (t-butoxy)-N-[3-{{[7-chloro-4-oxo-3-benzyl(5-hydropyridino[1,2-
a]pyrimidin-2-yl)}propyl} amino)propyljcarboxamide.

20 o

A mixture of 0.043 g (0.11 mmol) of [7-chloro-4-oxe-3-benzyl-5-
hydropyridino[1,2-a]pyrimidin-2-yl]propyl methylsulfonate, 0.17 g (1.0 mmol) of
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Br 15 A m xture of 0.112 g (0.23 mol) of (t-butoxy)-N[3-({[7-cbloro-4- 0"
oxo- 3- benzyl (5- hydropyridino[1, 2-a] pyrim din-2-yl)]propyl }am no) propyl ] carbo

xam de,  Gy8Q3go4@1§835023 mmol) of 4-(di net hyl am no) pyri di ngsrgsdederdisst (0. 69
mmol) of triethylamine in 5.5 nL dichloronethane was cooled to O C. Then

was added a solution of 0.26 g (1.2 muol) of 4-bronobenzoyl chloride in 3.0
mL of dichloromethane and 20 slowy allowed to warmto anblent tenperature.

and t ho T cCl PR EEE oA SSCHE O e o 010 & 0 RA Fed ol ©

dried over de% 2 and gfmw%ema GETO ¥6:930 hBuwéaChR: re‘i@@od fiiktutd Res

mat eri al was subjected to flash chromatography on a 5 cm colum. Elution
wi th a gr aguemchedowith HY® dmekextmeted 2¢th ejhyﬂy&cetate(@()e The dvenbsined orgaoiolagerst hy |

ccetat i herance, a0 400% ) ihoacel ot 2hod QSRS B 62 PR
(-butoxy) 5{4}% 3Ved grg Yabid F?EQE{/%%JE%& ial was subjected to flash chromatography on a

[ 7-chl oro- benzy yri

a] pyri m di Scgr ¢tljrhir Shutionowitth 07! cﬁchlm)xmﬂmyci Iambhasoll 0l¢%eammoniacyelded | .
Step 11: N- 3 am nopropgl) 4- bro %I- [ 7-chl or o- 4- 0x0- 3&7ohenyl met hyl )
4H- pyri do[ 8-223 a] @yr i K9-8 n- anipo pro‘ﬂﬁ’ )benﬁﬁm dtbutoxy)oNd3-({] 7=ghlenq-4-pxe3- ~~NH2

(B [ - ﬁu{n oiwﬁﬁz?gs ?‘?’ g%g’ggg%lpﬁ]e% ﬁ’)’ﬁ@%ﬁ@ﬂ%‘%’g?%‘& HgIA%P?’?FHy%r opyr id

no[ 1, 2- a] pyrlde BigwrdoiY! ) ] pr opyl }car bonyl am no) 10 propyl]carboxam de 10 in
0.5 n1_ of di chl or onet hane and 05 nmL of A was shaken at anbi ent

tenper@ure forSEphoukls. Upbiﬁf’Bﬁﬁﬁ[%{@&romonbc@d)-veﬂﬂ-mom%bcwl(ﬁacuo
KII- (elia?l:arr]ngng %@‘%@%ﬂ% di“%‘:ﬁ'ﬁ,]ﬂﬁo&’?’]c}°ﬁtb°nylammO)propyl]carboxa1mde o

ox0- 3- (phenyl nmet hyl ) - 4H pyri do[ 1, 2-a] pyri m di n-2-yl ] propyl } benzam de as a
solid white TFA salt. ti. -49

Br

15 A mixtare of 0112 g (023 mmol) of (t-butoxy)}-N-[3-({[7-chioro-4- @
ox0-3-benzyl(5-hydropyridino{1 ,2—a]pyrimidin-2-y1)]propyl} amino)propyljcarboxamide,
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

20 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%

25  ethyl acetate in hexanes, and 100% ethyl acetate yielded 0.0063 g (0.009 mmol, 4%) of
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WO 2004/ 113335 PCT/ US2004/ 019158 Exanple 3 Representative
Pvridi nofl.2-a] pvr] mdin-4-one Conpounds Table 1. Representative

" Pyridi no[ hy@-edapysissi di n-4- one Conpounds. No. Struct ure pighttusheomd1ss75. 2
-1 1-(3-benzyl - 8- net hyl - 4- oxo-4H yrido[1, 2-a]pyrimdin-2-yl)propyl]- N"

,~y ¢cs% bronp-N43 0 N. a6 di net hyl am no) propyl ] benzam de 2 549.2
-(3-am nopropyl )-N 1143- benzyl - net hyl - 4- oxo-4H pyrido[1l,2- 0 xc QN cN

. (P gr :’ﬂm ﬁiog (%ﬁ%ﬁw F%'?(gdtbr%nﬁ%ﬁe?‘gﬁe% R;ﬁ @Eﬂ%x-ﬂ;%zfﬁ; ?3315{’ ]glygromqldlpg[l 2

1 pyrim di nalpysiidin@pylhpropyl aﬂfohhbmmﬁl? Boxapdde &s a cl i, .
-(3-am noparlopy 1-(3- enZéI}s’c ~yJYl - 0X0- Egca;rl}:jo[l 2- Ef;??rcfm din 2-

1) pr opyl ] - 4- br of8Beh¥antt axamomybA-brg nﬁpﬁ7o?3#¢l)3-4d0{i&3((3hmhﬂ?thﬁ)

N

169, 3 © {5 Anvie Ol PHIm Rileth 2 upiep P BBade, 7L Y, 0172 & pyrim i no2- N

CH, I)psopyl ]-4-chl orobenzam de O-Nf~NII, a

Br

A mixture of 0.0063 g (0.009 mmol) of (t-butoxy)-N-[3-((4-bromophenyl)-N-{{7-
chloro-4-oxo0-3-benzyl(5-hydropyridinof1,2-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-alpyrimidin-2-yl]propyl }benzamide as a solid
white TFA salt.
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-50 WO 2004/ 113335 PCTI US2004/ 019158 No. Structure M+ Name 7 0 521.2
-(3-am nopropyl )-N-[1-(3-benzyl - oxo-4H pyrido[1, 2-a] pyri mdin-2-

ethyl ] - Ayorapphsssan de 8 0 455 3 - (3am nopropyi) - N [ 1-kcbssisubrorss
- 0X0- 4H- pyri do[ 1, 2a] pyri m di n- 2- ()et hyl ] - 4- met hyl benzam de C
547.2 -(3-am nopropyl)-N-[(3-benzyl -4- xo0-4H pyrido[1, 2-a]pyrimdin-2- a0"
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5 4712 IN-(3-aminopropyl)-N-{1-(3-benzy}-
] " 4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
Q o, l)propyl}-5-methylpyrazine-2-
:’%\ rboxamide
o
o,
60 479.1 -(3-aminopropyl)-N-[1-{3-benzyl-
" jA-oxo-4H-pyrido[1,2-a]pyrimidin-2-
X propyllpyrazine-2-carboxamide
2y
KN M
-(3-aminopropyl}-N-{1-(3-benzyl-
61 X 486.4 E«:xo—é!H-pyridoﬁ ,2-a]pyrimidin-2-
Oo 7o Npropyl}-6-methoxynicotinamide
X
ne® .
62 N-(3-aminopropyl)-N-{1-(3-benzyl-
[+]

-ox0-4H-pyrido[1,2-a]pyrimidin-2-
_ lypropyl]-6-chloronicotinamide
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] pyrimdin-2-yl)propyl]1t- ethyl benzam de TAB 64 ~' 497.4 '4-[1

-(3-benzyl -4-o0xo 4H yrido[1, 2-a] pyri m:din-2-yl)propyl]- nmethyl-N[4 xw. ~X,
" net hyl am neplesyiszenzani de 65 495. 3 [ 1- (3- benzyl 4- oxo-pitus2004/019158
pyrido[ 1, 2-a] pyrim din-2-yl)propyl) nmethyl-N(pyrrolidin-3-

| met hyl ) benzam de 66 485.2 -(2-am noet hoxy)-N-[1-(3-benzyl

ox0-4Hpyrido[ 1, 2alpyrimdin-2- 1)propyl]-N 4-dinethyl benzamde o0 c 67

499. 2 - (3-am nop op)xy) N-L1-(3- nzyl{4:0xo0-[4H pyri do! 1, 2 4 0+
] pyrl m dl n- 2_y| );%_r '\\II 1 é&r e&; | f‘! Q//?:: H‘M‘_FH‘)” hnn7

- ( 3- ami nopr opy! - T4 %ﬁ;ﬁg@eﬁd@?ﬁmﬁﬂ)ﬂiﬂ%@'

| ) (phenyl ) et hy 9 0 523bedizyl-4-oxo-4H-pyrido[1,2-
N- ( 3- am nopr opy 4H- pyr i sipfrinidin-adyptbpymadi n-2 @". m's
1) (thien-2-yl)i %“ i e -5Y9, gmélg%q,g%% T

PCTI US2004/ 0191 Name 70 0 543.3

- (3-am nopropyl}) - N- (3 benz c“,4-

N-[1-(3-benzyl-4-oxo-4H-

64 497.4
pyrido[1,2-alpyrimidin-2-yl)propyil-
4-methyl-N-[4-
‘5"\/\/‘“'“’ (methylamino)butyllbenzamide
CH,
| 65 o 4953 [Vii3-benzyld-oxo-dh-
S : N o, pyrido[1,2-a]pyrimidin-2-yl)propyl}-
Q i 4-methyl-N-{pyrrolidin-3-
o yimethyl)benzamide
CH,
66 - 485.2 2—(2—am|noeti'10xy)-N-[1-(3.-b.e|:|zyl-
4-oxo-4H-pyrido[1,2-a)pyrimidin-2-
o, yl)propyll-N,4-dimethylbenzamide
Oq N,
cH,
i
CH,

2-(3-aminopropoxy)-N-{1-(3-
67 499.2
i " |benzyl-4-oxo-4H-pyrido[1,2-
Q o, @lpyrimidin-2-y)propyl}-N,4-
%‘cﬂ, dimethylbenzamide
0.~ A,
: IN-(3-aminopropyl)}-N-{(3-benzyl-4-
68 537.3
i it ox0-4H-pyrido[1,2-a]pyrimidin-2-
Cx yI)(phenyhmethyli-4-
%‘W"": chiorobenzamide
ct
N-(3-aminopropyl)-N-[{3-benzyl-4-
69 : 523,
BOR 33 bxo-4H-pyrido[1 2-aJpyrimidin-2-
8 1)(thien-2-ylmethyl}4-
Oy, methylbenzamide
CH,
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X0-4H- pyrido[ 1, 2- a]

pyri m din-2-

) (thien-2-yl)nmethyl]-4 hiorobenzam de

a .

71 518.4 4-(3-am nopropyl)-N-[(3-benzyl-4- xo-4H pyrido[ 1, 2a] pyri m di n- 2-
72 538.3 ' (3-am

1) (pyri di ngddba{i833RY1 } 4 et hyl benzam de r
[ ) (pyridin-2-yl)nmethyl }4 i orobenzam de

X0-4H pyrido[ 1, 2a]pyrimdin-2 in-2 3
a (3-am nopropyl)-N[(3-benzy[-4- 73 517.4 xo-4H pyrido[ 1, 2-a] pyri m di n-2-
74 511.4 9-(

I ) (phenyi ) nmet hyl ] -

"101 et hyl benzanm de

3-be

m no- 2, 2- di net hyl pr
No._

pyl)-N- 1-(3-benzyl-4-o0

p it

0- 4H pyri do
i de 75 ©oi¥

1,2- No N ~C
e

] pyri mdin-2-yi

9- (3am nopr opyl '7@"
) propyl ] - 2-naght ha
o- Hpyri dof[ - apyrji m d

jv\_/

et h\JII [ | J[e_ n'rJ:nJII
1-(3-be | x0-4H{
m‘ de 23. 3 - 0X(

i n2- o

r
%ﬂWM

20T,
13 NaN tri fyusicazanistnyipanzam de

43-aminpprepyi-H (R-benzyl-4-
~fyriflof4, 2} pyyrimiditi-2-

bhlorobenzamide

71

5184

N-(3-aminopropy!)-N-[(3-benzyl-4-
oxo-4H-pyrido[1,2-a)pyrimidin-2-

v(pyridin-2-yl)methyl}-4-
methylbenzamide

72

538.3

IN~(3-aminopropyl)-N-{{3-benzyl-4-
pxo-4H-pyridof1,2-ajpyrimidin-2-
vi)(pyridin-2-yl)methyi}-4-
chiorobenzamide

73

517.4

N-(3-aminopropyl)-N-[(3-benzyl-4-
oxo-4H-pyrido[1,2-a]pyrimidin-2-
yi)(phenyl)methyl}-4-
methylbenzamide

74

511.4

-(3-amino-2,2-dimethylpropyl)-N-
1-(3-benzyl-4-oxo-4H-pyrido[1,2-
Jpyrimidin-2-yl)-2-methylpropyi]-
4-methylbenzamide

75

504.2 -

-(3-aminopropyl)-N-{1-(3-benzyi-
4-0x0-4H-pyrido]1,2-a]pyrimidin-2-
yl)propyl}-2-naphthamide

76

523.3

IN-{3-aminopropyl)-N-{1-(3-benzyl-
4-oxo0-4H-pyrido][1,2-ajpyrimidin-2-
ytypropyl}-3-
(trifluoromethyljbenzamide
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-60 WD 2004/ 113335 PCTI US2004/ 019158 No. Structure M+ Name 77 431.3

J-(3-am nopropyl)-N[1-(3-benzyl -
1) propyl ) t WiOsN&nEB3A- car boxani d

0X0- 4H- pyr

cN, O N, *~NFLi

I do[ 1, 2-a] pyri m di n-2-

- (3-am nopropyl )-N41-(3-benzyl - xo0-4H pyrido[ 1, 2-a] pyrimdin-2- 1
CH3 OONli~ 79 460.3 -(3-am nopropyl)-N[1-(3-benzyl -

') propyl ]-2-furam de

X0-4H pyrido[ 1,
rboxamde O N
- 0X0- 4H pyri do[

2-alpyrimdin-2-

L) propyl].-3-

tbhylisoxazole-5 ¢

81 545.3 - (3-anj rmpr

- 0X0- 4H- pyri do]

enzot hi ophene- 2} car k

N- ( 3- am nopr opy;

| ) - 2- et hyl proplyl ] - 6
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8Q. 495. 3 {3zan. nopropyl|) - 1} (3- benz
49‘2" 1 |J_y| l{m r%p 1?%1‘:)61:1%%5 gh: GT Gt%l UPTT T TS 2 TN NI
opyl ) - N- [} ( 3- benzy lya1 g~ D=3-aminopropyl)-N-{1-(3-benzyh-
1, 2-3] pyrim -2- 'al |Gy 1) pfrepsti-pgriddit, 2alpyrimid
oxa S G82 p|504 3 I_)propyl]thiophene—2—c_art_)oxamid
I)_N[-LE:H é&nioxo-4prrldo[1,2a]py(md|n-2- N
78 445.4 IN-(3-aminopropyl)-N-{1-{3-benzyl-
_ "~ {-oxo-4H-pyrido[1,2-a)pyrimidin-2-
Q | y)propyl}-2-furamide
B S™ |
5
79 460.3 N-(3-aminopropyl)}-N-{1-(3-benzyl-
) . H-oxo-4H-pyrido[1,2-a]pyrimidin-2-
Q o, yl)propyl]-3-methylisoxazole-5-
O NN, carboxamide
X
N
cH,
80 495.3 N—{3—ammopr9pyl)—N~[1 -(3.-bt.errzyl-
4-oxo-4H-pyrido[1,2-a]lpyrimidin-2-
Q ylipropyl}-5-chlorothiophene-2-
CH, )
:% NH, carboxamide
81 545.3 N-(3-aminopropyl}-N-{1-(3-benzyl-
N° "~ Y-oxo-4H-pyrido[1,2-a]pyrimidin-2-
Q on, ylypropyl)-3-chioro-1-
gf\f"* benzothiophene-2-carboxamide
s ]
82 _ 504.3 N—(3—amlnopr.opyl)-N-[1-(3.-bf=.-ryzyl-
4-ox0-4H-pyrido[1,2-a)pyrimidin-2-
N cH,
QN o, yl)-2-methyipropyll-6-
5‘\/\/"“: chloronicotinamide
Cl
83 _ 537.2 N—(3-am|nopr_opyl)-N-[1 -(3-bz.ar§zyl—
4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
$ I vi)-2-methylpropyl}-2,3-
o u\/ci',un, dichlorobenzamide
Cl
5

78 445. 4 pCTIUS2004/019158

r boxam de

S



N7 N' hloronicotinam de a 83 537.2 -(3-am nopropyl)-N-[1-(3-benzyl -

0x0-4H pyrido[ 1, 2a]lpyrimdin-2- "~ 1)-2-methyl propyl}2,3 ¢ cw\N

i chl or obenwagiodg113835- 61 WO 2004/ 113335 PCT/ US2004/ 019158 pdprusivolipidisg € M
Name 84 537.2 oxo-4Hr alpyrimdinidin-I- 4H pypyrido [1,2 a] pyr2-

1) - 2-nmet hyl propyl j-3,4 ichlorobenzam de a 85 537.2
-(3-arninopropyl)-N-[1-(3-)enzyl - oxo-4H-pyrido[ 1. 2-alpyrim du1 2-
|')-2-methyl progy3, 5{o 2R7_* ichl orob n am de 86 456.

- (3- ani nopr opy|p-NRf1-(3 ‘g::.,: 0
|) propygni cot i rlag,de¢ 87 456. € IN- (3- ani|nggs op f(&emlr[ommpﬂ)ruéh@yhenzyl-
x0- 4H pyrido[ 1,(2-"a] pyri m di k- 2- ) propyl ['pyr i gione4B-pyridopicalpyranidin-g-10% 88
A k (J3- benzyl|- xo- 4fh-pyrettiipicpysal pyri m di n-2- N

498.4 4-(3-am
ichlorobenzamide

1)propyl]-4 " di met fyl arri de [A

85 537.2 -(3~-aminopropyl)-N-[1-(3-benzyl-
: ) -oxo-4H-pyrido[1,2-a]pyrimidin-2-
1}-2-methylpropyl}-3,5-
o N\,cf,m, Fichlorobenzamide

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

% 4%6.3 4-ox0-4H-pyrido[1,2-ajpyrimidin-2- o
Q o yi)propyiinicotinamide
NH,
87 | 4563 [N-(3-aminopropyl)-N-[1-(3-benzyl-
™ l4-oxo-4H-pyrido[1,2-a)pyrimidin-2-
kl)propyl]pyridine-z-carboxamide
CH,
0 W,

88 498.4 IN-(3-aminopropyl}-N-[1-(3-benzyl-
‘ ’ x0-4H-pyrido[1,2-a)pyrimidin-2-
S8 O F!;»opyw-
5"*’\’"" ﬁdimethylamino)benzamide

IN-{3-aminopropyi)}-N-{1-{3-benzyl-

8 R 507.3 4-0x0-4H-pyrido[1,2-ajpyrimidin-2-
Ck o, yl}propyilquinoxaline-6-
"5‘;/\/"" carboxamide
Nyt
90 _ 535.3 -(3-am1nopr-opyl)-N-[1 -(3.-bt.er?zyl-
x0-4H-pyrido[1,2-a]pyrimidin-2-
Q oM, propyl)-2,2-difiuoro-1,3-

E o enzodioxole-5-carboxamide
o

-£62-



(3-am nopropyl )-N-[1-(3-benzyl- 89 507.3 x0-4H pyrido[1, 2-a]pyrimdin-2

| ) propyi ] qui noxal i ne-6- arboxam de (3-am nopropyl)-N-[1-(3-benzyl- 90 535.3
" x0- 4H pyr iwo[208042118439yr i mi di n-2- a6 1) propyl]-2, 2-di fluor ecknRk2004/019158

enzodi oxol e-5-carboxam de F F -62 WD 2004/113335 PCT/ US2004/ 019158 No.
Structure MH Narre 91 501. 7 oxo-4i-pyroPY, 2d3-1 -

-0x0-4Hyrido[ 1-a)pyJpyrimdinm din2- " 1)-2-nethylpropyl]-3-fluoro-4 "

et hyl benzam de 2 [, 517. 3- am n) N[ 1-(3-benzyl -

- OX>O/- 4H- pyr| do{ 113%_ 'I BY Rm% Q- 2 E‘Mﬁp\ll ?’\r nl’\\[ll Lg) rx 40
et hyl benzami de| y4 9B 517. 3 3-am no )rgbqyﬂ )NM"EIWFEORYBT&VH&M“M-
- 0X0- 4H- pyri dou 1, 2-8] pyri ;2- oJoja | Y- 2 pyvidaip 2lpy8midin-2y 0- 4
et hyl benzam de -

hl or obenzyl ) - 4{oxo- #H Clyﬁwofsl 2- A] pyr i Mhéthioehzithile 2 " °
4

et hyl propyl ) - 41 et hyl benzam/de 95 40pcN 49
N- (3-am nopropyl )-Nt11-(3- zyl -
CH,

N-(3-aminopropyl}-N-{1-(3-benzy}-
-0xo-4H-pyrido[1,2-alpyrimidin-2-
1)-2-methylpropyi]-2-chloro-4-

CH,
° "\ ethylbenzamide
<l
5 N,
o,

92 §17.3

93 5173 N-(3-aminopropyl}-N-[1-(3-benzyl-
.~ ~ o ' ’ -oxo-4H-pyrido[1,2-a]pyrimidin-2-
O, 1)-2-methylpropyl}-3-chloro-4-
ESW\. methytbenzamide
N-(3-aminopropyl)-N-{1-[3~(3-
4 517.3 chlorobenzyl}-4-oxo-4H-
Q pyrido[1,2-a]pyrimidin-2-yi}-2-
methytpropyl}-4-methylbenzamide
cﬂ,
N-(3-aminopropyl)-N-{1-(3-benzyl-
9 R | 4974 B-methyl-4-oxo-4H-pyrido[1,2-
" . - plpyrimidin-2-yl)-2-methylpropyl}-
Oy Mo, 4-methylbenzamide
N cH,
i IN-{3-aminopropyl)-N-{1-(3-benzyl-
7.2
% £ 49 4-0x0-4H-pyrido[1,2-a]pyrimidin-2-
$E G« I)-2-methylpropyl}-3,4
ok, yi)-2-methylpropyl]-3,4-
e "\l\ dimethylbenzamide
Me M
SH,
CH, - .
o7 . 4972 N-(3-aminopropyl)}-4-methyl-N-{2-
o, methyl-1-[3-(3-methylbenzyl)-4-
Q,,' o, x0-4H-pyrido[1,2-a)pyrimidin-2-
Ogpm A yl]propytibenzarmide
CH,
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met hyl

et hyl -
Name 1,

0-4H yrido[ 1, 2-ja] pyrlim ydm

10

15

- 4- 0x0-4H pyrido[ 1, 2-
nmet hyl benzam de 96 497. 2
- 0x0- 4H- PYyyiod@ba3saa] pyri m din- 2-
i met hyl benzam de
1-[ 3-(3-net hyl benzyl) - 4-
| ] propyl ) benzanmide -63 WO 2004/ 113335 PCT/US2004/019158 No. Struc
-(3-am n%rcpyl) 3-1! uoro-4-
cx et hYl benzY} - S
573.2 1-[ 3-(benzyga
] PYrim di n-2-YiI 5
Idi -2- yrido[1
(cycl ohexyl met hiyl ) ai no] pr or%\]mm.mst hyl benz

] pyrimdin-2-yl)-2-methyl propyl] 0", ,~""6
- (3-ami nopropy! ) - N-[ 1- ( 3- benzyl -

1) -2-met hyl propyl | - %?érf@siﬂbmmss
ryc |1~ 97 497.2 N-(3-am nopropyl)-4-nmethyl -N-{2-

8 5.2 thyl -N net hyl

. rﬁé rh ny’) % \II ¥hnn-ra
SN[ 1- (8 z

PY9 - et hyl Eéﬁga ]

-L- et hyl|propyl

..... de 99
porwfl 2t a

m no)pro
met hYil
2- 1 gynndi
-[ 1- (B- benzy
-2-ylr2

-[3-(benzylamino)propyf}-N-[1-(3-
enzyl-4-oxo-4H-pyrido[1,2-
Jpyrimidin-2-yl)-2-methylpropyl}-
-methylbenzamide

573.2

W

N-[1-(3-benzyl-4-ox0-4H-

100 % 519.3 yrido[1,2-a]pyrimidin-2-yl}-2-
Q - w ethylpropyl]-N-{3-
Oy {cyciohexylmethyl)amino]propyl}-
% -methylbenzamide

-[1-(3-benzyl-4-oxo-4H-
yrido[1,2-a]pyrimidin-2-yl)-2-
ethyipropyl]-N-{3-[bis(1,3-thiazol
-yimethyl)amino]propyl}-4-
ethylbenzamide

677.2

101
N cHy

Using the procedure described in Example 4, certain of compounds in Table 1
were shown to have a KSP inhibitory activity at an ICsp of less than about 25 pM. Some
of the compounds have an ICsq less than about 1 pM, and certain others of the compounds
have an ICsg less than 100 nM.

E:

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 Litd.
Microtubules and the KSP motor protein were diluted in assay buffer (20 mM
Tris-HC, 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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" ethylpropyl]-N-{3-[bis(1,3-thiazo y"~ y~S -ylnmethyl)am no]propyl}-4 N
et hyl benzam de q, Using the procedure described in Exanple 4, certain of
" conpounds W 213838  were shown to have a KSP i nhi bit or pcaaiSaeistoyeidé an
| C50 of | ess than about 25 M Some of the conpounds have an 1C50 | ess than
about 1 pM and certain others of the conpounds O 5 have an I1C50 | ess than
100 nM Exanple 4 Assay for Assay for Determning ActivityActivity In this

exanpl e, D, ! g it t 1.pi G0 M is
Geacri bed TR HRERRIbAL KEINT, M 100nErR ol HE' GhhE ke Bt °
Cyt oskel et ATPIwas alsd didutedton cdacentmatiod of 80GMVKEPtHeksaime ABint byfferasTe leached and
purified to a purity_of _greater_than 95% Bionpol G een was purchased from

Affinity RESEafEhe tpinaplas @34 wellinlatel eanaiainedndd vheof kamprundsrind?ME8 or ver e
0. 25 g/ PN VP 5L APt £ Sprbe fegtyoly N B hdRAGSH, G657

nM f or KSPsolitiéh Was hddedow| thé KIP/dBmgiound miiRture.- Ghe \MAtdDOdrelihddtied at room
PCTI US2004/ 019158 then pre-incubated at 37C for 10 mn to pronote the

bi ndi ng of tergerataredprt br.uptithesnd ofimpubgtionpesiod 63 ul of Biemel Greer avas addsbn of

300 inth buf f er.. h 1l of, th ' | 38
wel1 ol ar el 6 SR Ty Marsk e ipubhsfS v inin bt b f6g i
ATP sol uti qas dderfined! Hibol G%éhiresger:neé dinalichfit greeh MakdedyeSiabd&etyihen was

added to the ATP/ conpound m xture. The plates were incubated at room
t enper at ur telgase of ihergamic phosphaiad &levelopedaoloprsignal | oves el weingfa Bigapll Green

dded t h [1. Th I I t . -10 m h th
Absor i ereiiers doi fpeonais oLt FRmPORR B U84 inbibitidh gL el AlRed BT o ¢
Q een basedoflyRal afresIRhOhy Lilr XIEFiEISLEREel SIOPARR| datdd RRIPhatsiwheVig) oped

color signal was read using a Victor Il 10 reader. The concentration oOf each
conpound f GraphPad SoftivatetInon (1 C50) was cal cul ated by nonlinear regression

usi ng_ether MGt e HiBkod Bl 5 o St 5L BEEP il
described, it will be appreciated that various changes can be made therein without

15  departing from the spirit and scope of the invention.

(*
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Wil e the preferred enbodi nent of the invention has been illustrated and
described, it will be appreciated that various changes can be nade therein
wi thout 15 departing fromthe spirit and scope of the invention. -65 The
enbodi ments of the invention in which a property or an exclusive privilege
is clainmed are defined as follows: 1. A conpound having the fornmula: RO O
Ra NRR RNI R R3 RBN- Rg Ry or a stereoisoner, tautoner,
pharmaceutically acceptable salt, ester, or prodrug thereof, wherein R is
selected fromthe group consisting of (1) hydrogen, (2) substituted or
unsubst i t ut edhaéhklddimerfts pf gghstention emdvidch apspbisy bt art edlalveeniyilege i6 4)
substituted or unsubstituted al kynyl, (5) substituted or unsubstituted
aryl, (elimedsse fefineda@s fllowssubstituted heteroaryl, (7) substituted or
unsubstituted heterocyclyl, (8) substituted or unsubstituted al kyl sul f onyl
and (9) substituted or u subst ted arylsulfonyl; R2 is hydrogen; R3 is
sel ected from t he*§PBHP thﬁg“@¥a (1) 2- propenyl -66 (2) phenyl, (3)
thienyl, and (4) pyridyl;

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug
thereof, wherein

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) substituted or unsubstituted alkylsulfonyl, and

(9) substituted or unsubstituted arylsulfonyl,
R is hydrogen;

R; is selected from the group consisting of

{1) 2-propenyl,
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R4 is selected fromthe group consisting of (1) hydrogen, (2) substituted
or unsubstituted al kyl, (3) substituted or unsubstituted al kenyl, (4)
substituted or unsubstituted al kynyl, (5) substituted or unsubstituted
aryl, (6) substituted or unsubstituted heteroaryl, (7) substituted or
unsubstituted heterocyclyl, and (8) L-R13, wherein L is a Cl-d O saturated
or unsaturated branched or unbranched carbon chain conprising one or nore
nmet hyl ene groups, wherein one or nore nethylene groups are optionally

i ndepen@gpbdnyl,r epl aced by O, N, or S; and wherein L is optionally
substituted with one or two oxo groups and one or nore Cl-Cl0 branched or
unbranched al kyl optionally substituted by one or nore hal ogen atons; R5 is
sel ect e@) thiemyl.apé group consisting of (1) hydrogen, (2) substituted or
unsubstituted al kyl, (3) substituted or unsubstituted al kenyl, (4)

substi t egagp unsubstituted al kynyl, (5) substituted or unsubstituted
aryl, (©)P dtituted or unsubstituted heteroaryl, (7) substituted or

(12) 30 s, SEHEOCHEbe e P REC 7% o5 “2nd mo ar & | ndopendenty
zslsgfed(zgnggﬂg?g%gup consisting of (1) hydrogen, (2) hal ogen, (3)

(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, and

(8) L-Ry3, 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,

(11) CORyy,

(12) CO9R g,

(13) CONRy 1R 3,
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(5) hydroxy, (6) substituted or unsubstituted al koxy, (7) substituted or
unsubsti tuted net hyl enedi oxy, (8) substituted or unsubstituted am no, (9)
substituted or unsubstituted alkyl, (10) substituted or unsubstituted

al kenyl, (11) substituted or unsubstituted al kynyl, (12) substituted or
unsubstituted aryl, (13) substituted or unsubstituted heteroaryl, (14)
substituted or unsubstituted al kylsul fonyl, and (15) substituted or
unsubstituted arylsul fonyl; RL10, R11l, and R12 are independently sel ected
fromthe grodf) eSNsRse:i2A8 of (1) hydrogen, (2) substituted or unsubstituted

al kyl, (3) @ggééi t?g or unsubstituted al kenyl, (4) substituted or
unsubstitute Qﬁglkl2(5) substituted or unsubstituted aryl, (6)

substituted @r gun uq%hi uteglhetﬁrqﬁr f g?d %7% substi.tuted or

unsubst i t ut edCRYE SPeRy Aoy mdFreaan é’n% CRiPS PM B SRR EPMAAZ% h t he ni t r ogen
atomto mhic@ éﬁgﬁ are attached forma 3- to 7-nmenbered heterocyclic ring;
68 R13 is sdf B¥ITE Fom t he group consisting of (1) substituted or
unsubstitute@ ﬁg%ﬂg% (2) substituted or unsubstituted aryl, (3) substituted
or unsubstit ge eteroaryl, and (4) substituted or unsubstituted
heterocycIyI@)gﬁg m=0, 1,or2. 2. A conpound of Claim1l, wherein substituted
al kyl conprises arylalkyl, heteroarylalkyl, heterocyclylalkyl, am noal kyl,
al kyl am noal fykyandi al kyam noal kyl, or sul fonam doal kyl. 3. A conpound of
Caim1l, wherein Rl is arylal kyl.

(5) hydroxy,

(6) substituted or unsubstituted alkoxy,

(7) substituted or unsubstituted methylenedioxy,

(8) substituted or unsubstituted amino,

(9) substituted or unsubstituted alkyl,

(10) substituted or unsubstituted alkenyl,

(11) substituted or unsubstituted alkynyl,

(12) substituted or unsubstituted aryl,

(13) substituted or unsubstituted heteroaryl,

(14) substituted or unsubstituted alkylsulfonyl, and

(15) substituted or unsubstituted arylsulfonyl,

Ryg, Ry1, 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, and

(7) substituted or unsubstituted heterocyclyl; or

R;; and R;, taken together with the nitrogen atom to which they are attached
form a 3- to 7-membered heterocyclic ring;
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4. A conmpound of Claiml, wherein RL is benzyl. 5. A conpound of Claiml1l,
wherein R4 is L-R13. 6. A conpound of Caimb5, wherein L is a Cl-Cl10
saturated or unsaturated branched or unbranched carbon chain. 7. A conpound
of Caimb, wherein RL3 is selected fromthe group consisting of am no,
heteroaryl, aryl, and heterocyclyl. 8. A conpound of Caim5, wherein L-R13
is substituted or unsubstituted am noalkyl. 9. A conpound of Caimb5,
wherein L-R13 is am nopropyl. 10. A conpound of Claiml, wherein R5 is
COR10. 11. ARudipdemied Bemdhangrpineonsigiagei n R10 is sel ected from the group
consisting of substituted or unsubstituted aryl and substituted or

unsubst i t ut ed) phstituiagygrunsubsgigted aming,conpound of C ai m 10, wherein R10 is

substituted enyl or substituted pyridyl. 13. A conpound of Claim12,
wherein the Ea@ﬂlwdéaugﬁ&%wutquarﬁn al kyl - or hal o-substituted phenyl. 14.
A compound of,, Cl.aj. , _Wwherej.n ,.R7, R8, and RO are independently

sel ect ed froé%)F‘f?éngcfetlﬁilfﬁ“Eﬁwglglﬁ%t%?arﬂymdogen, al kyl, and halo. 15. A
conmpound of ai.m. | ect ed..f he group,consisting of. N[

1- ( 3- benzyl - 87 F‘r“e‘}g}%)%ﬂte?‘e-"6‘%%“3’2??%*%6%6‘{“3’ Y ‘"‘g‘j' pyri m di n-2-yl ) propyl ] - 4-
brono- N-[ 3-( izn@ztlhﬁ%f_m' no) propyl ] benzam de; N-(3-am nopropyl)-N[

1- ( 3- benzyl - 4- 0Xo- pyrido[ 1,2-a]pyrimdin-2-yl)ethyl]- 4-bronobenzam de;
N- (3-am nopropyl )-N-[1-(3-benzyl - 4- oxo- 4H pyri do[

1, 2-a] pyri m gli n- 2A Yohpoliyd bf CAainet, Whepanzaksaeed alkyl comprises arylalkyl,

N- (3-am nopropyl ) - N-[ (3- benzyl - 4- oxo- 4H pyrido[ 1, 5 al pyrim g; n-%-

yl) ( cy chapoamidiRyie hitgtobydylatkgtofainsalivyld elkylaminoalkyl, dialkyaminoalkyl, or

N- (3-am nopropyl )-N-[1-(3-benzyl - 4- oxo-4H pyrido[ 1,2-a]pyrimdin-2-

yl ) pr opyuljondmidentkybut yl benzamn de; N-(3-am nopropyl)-N-|

1- (3- benzyl - 4- oxo- 4H pyrido[ 1, 2-a]pyrimdin-2-

yb)propyl]-4; (trifl uor TRl NVHhPENAAIL IR is arylalicyl,

4, A compound of Claim 1, wherein R, is benzyl.
5. A compound of Claim 1, wherein R4 is L-Ry3.
6. A compound of Claim 5, wherein L is a C1-C10 saturated or unsaturated

branched or unbranched carbon chain.

7. A compound of Claim 5, wherein R,; is selected from the group consisting

of amino, heteroaryl, aryl, and heterocyclyl.

8. A compound of Claim 5, wherein L-Ry3 is substituted or unsubstituted
aminoalkyl.
9. A compound of Claim 5, wherein L-R 5 is aminopropyl.

10. A compound of Claim 1, wherein Rs is COR .

11. A compound of Claim 10, wherein Ry is selected from the group

consisting of substituted or unsubstituted aryl and substituted or unsubstituted heteroaryl.
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4- (acetyl am no) - N- (3-am nopropyl )-N-[ 1-(3-benzyl -4-o0xo-4H pyrido[ 1, 2-

al pyri mdin-2-yl)propyl] benzam de; N (3-am nopropyl)-N]I
-(3-benzyl - 4-oxo0-4H pyrido [ 1,2-a]pyrimdin-2-

yl ) propyl ] - 4- et hoxybenzam de; N-(3-am nopropyl)-N|

1- (3- benzyl - 4- oxo- 4H pyrido[ 1, 2-a]pyrimdin-2-

yI)propyI]-2,6-dichlorobenzanide; -70 N-(3-am nopropyl)-N[
1- (3-benzyl - 4- oxo-4H pyrido[ 1,2-a]pyrimdin-2- yl)propyl ]benzam de;
N- ( 3- ami nopr Bpy| )A Kehpdund3f§daimy 10, acherein R ip pubstibtediptRnyl] grysubstindid- 2-

yl ) propyl ] -4- et hyl benzenesul f onam de; N (3-am nopropyl)-N-|

1- ( 3- bepwrdyt.4- oxo- 4H pyrido[ 1, 2-a]pyrim din-2-

yl ) propyl]-2, 4 di f | uorobenzam de; N-(3-am nopropyl)-N-|

1- ( 3- benzyl - 4- oxo- 4H—pyr|dﬂé 1,,2-a]Rgr|n1d|n 2- yl)prop yl]

i soni cot i narﬁ:’de fi\weglpom folaispy ) wherein the sybstitdhpReanyhisosacalkyk pyri do[

1, 2-a] pyr,i m di.n- yl ) propyl]-3-chl oroi soni coti nam de; N-(3-am nopropyl)-N|

1-(3-be%@?ﬁm%lﬁﬁﬁﬂwwbbrldo[ 1, 2-a] pyri m di n- 2-

yl ) propyl ] -5- net hyl pyrazi ne- 2- car boxani de; N—(3 am nopropyl )-N-|

1- (3-benzyl - f¢ OXOAZI:HF:]BMM@Q]f Cﬂa’lrg la]wmxfeirﬁkg 1@7, Yha I, Oi?é’lnld%pendently
yrazi ne- 2- car boxam de; 1- (3-benzyl - 4- oxo pyr|

1,2-a]p A hylanlno)butyl]benzanide;

2-(2- amyeﬂné@fgdﬁg% elé’%‘q’r&%&%%o%%% ('?T%anér i §o[ 1, 2-a] pyrim di n- 2-

propyl]-N, 4-di net hyl benzam de; 2-(3-am nopropoxy)-N-|

(3-benzyl - {5 0x 0A 45mPMIdIFICIdim?t SllRRYddl fFarklHR-gfoup consisting of:

propyl]-N, 4-di net hyl benzam de; N-(3-am nopropyl)-N|

(3- benzyl -K-[0XB-béikypBrnétay]-doo-aH Rypkidei] P-&pdrimidin-2-yl)propyl ]-4-

propyl ] t hi ophene- 2- car boxam de; N-(3-am nopropyl)-N-|

- ( 3- behyo-M-{ dXdimdHrvinniino)propl] |Berechmyde; m di n- 2- yl ) propyl ] - 2- f ur am de;

N- (3-am nopropyl )-N[ 1-(3-benzyl-4-oxo0-4H pyrido[ 1, 2-a]pyrimdin-2-
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-yl)ethyl]-

yl)
1-
yl)
1-
yl)
1

4-bromobenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-yi)ethyl]-
4-methylbenzamide;

N-(3-aminopropyl}-N-[(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)(cyclopropyl)methyl]-4-bromobenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-4-tert-butylbenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
ylpropyl]-4-(triflucromethoxy)benzamide;

4-(acetylamino)-N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-
aJpyrimidin-2-yl)propyl]benzamide;

N-(3-aminopropyl}-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-4-ethoxybenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-0x0-4H-pyrido[ 1,2-ajpyrimidin-2-
yl)propyl]-2,6-dichlorobenzamide;
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yl ) propyl ] - 5- chl or ot hi ophene- 2- car boxam de; N-(3-am nopropyl)-N|[

1- (3-benzyl - 4- oxo- 4H pyrido[ 1, 2-a]pyrimdin-2-

yl ) propyl ] pyri di ne-2- car boxam de; and -71 N-(3-am nopropyl)-N[

1- (3- benzyl - 4- oxo- 4H pyrido[ 1, 2-a]pyri m din-2-

yl ) propyl ] qui noxal i ne- 6- car boxam de. 16. A conpound of Claim1 selected from
the group consisting of: N-(3-am nopropyl)-N|

1- (3- benzyl - 8- et hyl - 4- oxo-4H pyrido [ 1,2-a]pyri mdin-2-

yl) propyl ] - 4N{B-amiixgnasi)-Ne ] -(BibeReybAiaxopitbpyrido] N2 {a]pyrimidin-2-

1- (3- benzyl - 8- net hyl - 4- oxo-4H-pyrido[ 1,2-a]pyrimdin-2- yl) propyl ] -4-m
et hyl bylggrepydibenzadade;N- ( 3- ami nopropyl ) - N-[ 1-(3-benzyl - 4- oxo- 4H pyri do]
1,2-a] pyrimdin-2- yl)propyl]-4-chlorobenzam de; N-(3-an nopropyl)-N-[

1- (3- benzyl -M=(é>aﬁnm9r<mml}§d[l-(1—,b2n7aqlﬁw>qorﬁmpm®[1,2-a]pyr1m1dm-2-

yl ) propyl]-4-fluorohenzamde;,

N- ( 3- anYPRSpPY piimethy ?qn-zﬁ@-sb‘gcﬂ'?{ﬂ‘d%- 0X0- 4H pyrido[ 1,2-a]pyrimndin-2-

yl ) propyl]- 4]-§(g§anobenzam'

N (5 am nopr PR 3 e g By m i - o-
KI— % gr gp_ I%B%gg’l%mﬁg‘?ﬁ%g%gﬁzw - 4-0x0-4H pyrido[ 1, 2-a]pyrimdin-2-

yl) propyl] - 2xchlaf; -4-0x0-4H-pyri -aloyrimidin-2-
X 13- am nopr Sl RPN G e o B PR i . .
1) pr opyhirogy GlMopRgazRN de; N (3-am nopropyl ) - N[
(3-benzyl -4-oxo-4H pyrido[ 1,2-a]pyrimdin-2- yl)propyl]-3,
di chl or obeNzamhflgoprdpy¥-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-alpyrimidin-2-
-[ (3-am nopropyl ) (4-met hyl benzyl ) am no] pr opyl } - 3- benzyl - 4H pyri do[ 1, 2-
1 pyr i mykipropyli-dadlordisdridectimmmaier opyl ) - N-[ 1- ( 3- benzyl - 4- oxo- 4H- pyri do[
1,2-a]lpyrimdin-2- yl)propyl]-3,4-difluorobenzam de; N-(3-am nopropyl)-N|
1- ( 3- benzyl - M-(3saniddpremysd}-Nel[l-(3-benzfdyoxorttippeido] 1,2-a]pyrimidin-2-
yl ) propyl]-3-fl uorobenzam de; -72
yDpropyl]-5-methylpyrazine-2-carboxamide;

y
1
5
1
a

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
ylpropyl]pyrazine-2-carboxamide;

N-[1-(3-benzyl-4-0x0-4H-pyrido[ 1,2-a]pyrimidin-2-yl)propyl]-4-methyl-N-[4-
{methylamino)butyl|benzamide;

2-(2-aminoethoxy)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
ylpropyl]-N,4-dimethylbenzamide;

2-(3-aminopropoxy)-N-[ 1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yD)propyl]-N,4-dimethylbenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]thiophene-2-carboxamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yhpropyl]-2-furamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-5-chlorothiophene-2-carboxamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl|pyridine-2-carboxamide; and
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N-[ 2- (am nonet hyl )prop-2-enyl]-N-[ 1 -(3 -benzyl -4-o0ox0-4H pyrido[ 1, 2-

al pyri mdin-2-yl)butyl]-4-nmet hyl benzam de;

N-[ 2- (am nonet hyl ) prop-2-enyl]-N[ 1-(3-benzyl -4-o0oxo0-4H pyrido[ 1, 2-

al pyrimdin-2-yl)but-3-enyl]-4-methyl benzam de; N-(3-am nopropyl)-N|

1- (3- benzyl - 4- oxo- 4H pyrido[ 1, 2-a]pyrimdin-2-

yl ) propyl]-2, 4-di net hoxybenzam de; N[ 1-(3-benzyl -4-o0xo0-4H pyri do]

1, 2-a] pyri mdin-2-yl)propyl]-4-nethyl-N (piperidin-3-ylnmethyl)benzanm de;

N- ( 3- ami nopry3tbhitptopdl)-N-31-(DBaZYl-4 4x 60k Ardepr,2-dRlyridi@nal pyr i ni di n- 2-
yl ) propyl ] - 2- net hz)dfyboé)%z)an?dé; gl\rl-b%(IS- am nopr opyFl) - Nﬁ[fln en

1- ( 3- bevipydpyljgomoxal e fyecarlaamide?- a] pyri m di n- 2-

yl ) propyl]-3, 4-di net hoxybenzam de; N-(3-amnm nopropyl)-N-|

;1/| § gr 2§3|Z]y'. zl%e(r)\rg“r éﬂ%%hgggﬂﬁe}ﬁi&ﬂeg&ifw tlbg é?ém@pnﬁﬁtmg)dw [

1) b opyl | - BURGERBRPHRBI it By K PR -4 pyridalhgralpyupicin 2

}1/I ]( 34bﬁﬂﬁ%|%yi]e¥§%#q|§%gr iig‘g[ arlﬁ ﬁog]r g);;;/: )m ﬂll- FI 2: ()?:I b)eﬁxlo- 4- 0X0- 4H pyri do[
ER Y R E A T e
R R b B e st

N- ( 3- am nopr kit T PenBYl~ 14048k rde. rimdin-2-yl)-2-
ot hy! pr opgly?"%%-‘{cﬁp e tashia 3&?%(@-@%%% yl )?ﬂ-%?y )

1- ( 3- bemtbpyi-R¥Rlodideaniidel | , 2-a] pyrimdin-2-yl)-2- nethyl propyl]-3,
5-di chl orobenzam de; -73 N-(3-am nopropyl)-N[ 1-(3-benzyl-4-o0xo0-4H pyrido[

1, 2- a] pyr i miNH(B-aRinopkgpet)apy | { Hrbewsyl-pano-del-pyaild] N -aPpyamidiaR-opyl ) - N- [
1- (3-benzyl - 4- oxo- 4H pyri do[ 1, 2-a] pyri m din-2-
yl)propyl]-4-fluorobenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a)pyrimidin-2-
yl)propyl]-4-cyanobenzamide;
N-(3-aminopropy!)-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-4-methoxybenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-2-chlorobenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yDpropyl]-3-chlorobenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yDpropyl]-3,5-dichlorobenzamide;
2-{1-[(3-aminopropyl)(4-methylbenzyl)amino]|propyl } -3-benzyl-4H-pyrido(l,2-
alpyrimidin-4-one;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
ylpropyl]-3,4-difluorobenzamide;
N-(3-aminopropyl}-N-[ 1-(3-benzyl-4-ox0-4H-pyrido[1,2-a]pyrimidin-2-

yl)propyl]-3-fluorobenzamide;
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| ) propyl ] - 4- (di met hyl am no) benzam de. 17. A conpound of Claim1 selected
romthe group consisting of: N-(3-am nopropyl)-N[
- (3-benzyl - 4- oxo-4H pyrido[ 1, 2-a]pyrimdin-2- yl)propyl]-4-bronobenzam de;
(3-am nopropyl )-N-[ 1-(3-benzyl-4-oxo0-4H pyrido[ 1, 2-a]pyrimdin-2-
) propyl ] - 4- et hyl benzam de; N-(3-am nopropyl)-N-|
(3-benzyl -7-chl oro- 4- oxo- 4H pyri do[ 1, 2-a]pyrim din-2-
) propyl ] - 4- br onmobenzam de; N-(3-am nopropyl)-N[
( 3- benzyl -N{ZXdnoihométhgRprof -yt - G| -(1-benzg]-pyoxbMpyriddf 1,2-
) propyl ] - 4- et hyl benzam de; N (3-am nopropyl)-N-|
( 3- besipyrimidimd-yhletyJyk-mddylbtn2nadeyr i m di n- 2-
) propyl | - 4- &t rifluoronethyl)benzan de; N-(3-am nopropyl % N[
( - SkaninpmpiiyDprep-Zt eyl 1N hi(3 -hensy 4-2>x0¢ﬁpm§)¥y 1-4-ethylb
nzam de; N (3-am.nopropyl)-N] 1-(3-benzyl-4-o0ox0-4H pyrido[
1, 2-a] pﬁﬁPW@i%?'g’i)gwa’ﬁ?ﬂb%“}q@l IgREKCor obenzami de; N (3- ani nopropyl ) N-[

Vi g; ESS?{:. BNz it 4”aef%béﬁ-iL—#—a%z%{o%%jﬁ%ﬁf&lpwmwdma-

1-(3- 4 o%0n 4 i do[_.1.2- i mi di n-2-

yl §prg§ﬂﬁ%@’%g)’g%gﬁ%&é%’_ %Zga Ye: a]l\ll-[){g.- Qm n(r)]propyl ) - N-l[ - -
N (4. am mobiy T} REE R o BB Aol B 2 s - Yomean et Y] benzam de:

1, 2- a] pypideRiAL iy Zasl I PeRRWide; 4- met hyl benzam de; -74 _
N- ( 3-am no- 2, 2-di net’hyl propyl)-N-[ 1 -(3 -benzyl -4-o0xo0-4H pyrido[ 1, 2-
a] pyri m di n-R¥ i 1)-M-{ 183 BYAREZRBIUEHyridof 1,4-aldyBimidin-2-
- benzyl - 4- oxoj(4H- pydr%??g[) 1:[2?a] pyi??m' di n- 21?)3% ) E)r opi/pl(y]a- 4- et hyl - N- ( 2-
pi per i dyljprapy]-Bidetoxbazamidde; N- ( 3- am nopropyl ) - N-[
1- (3-benzyl - 4- oxo-4H pyrido[ 1, 2-a]pyrimdin-2-yl)but-3-
enyl ] - 4- met hyd(bemmaprape])-INH (33 -hanzaybproapydt)y-pidido] 2R vioiendint2-4- oxo- 4H pyri do]
1, 2-a] pyrimdin-2-yl)-2-
yl)propyl]-3,4-dimethoxybenzamide;

ZPe <

0 S S S e

-(3-benzyl -

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-2-chloro-4-fluorobenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl}-6-methoxynicotinamide;

N-(azetidin-3-ylmethyl)-N-[ 1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl}-4-methylbenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-o0xo0-4H-pyrido{ 1,2-a]pyrimidin-2-
yl)propyl]-2-naphthamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido{ 1,2-a}pyrimidin-2-
ylpropyl]-3-(trifluoromethyl)benzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-3-chloro-1-benzothiophene-2-carboxamide;

N-(3-aminopropyl}-N-[ 1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-yl})-2-
methylpropyl]-2,3-dichlorobenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-ox0-4H-pyrido[ 1 ,2-a]pyrimidin-2-yl)-2-
methylpropyl]-3,5-dichlorobenzamide;
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met hyl propyl | - 4- et hyl benzam de; N-(3-am nopropyl ) N[

1- (3-benzyl - 4-oxo0-4Hpyrido [ 1,2-a] pyrimdin-2-yl)-2-

met hyl propyl ] - 4- chl or obenzam de;

N (3-am nopropyl ) - N-[ (3-benzyl - 4- oxo- 4H- pyrido[ 1,2-a]pyrimdin-2-yl)-2-
yl) (cycl opropyl ) met hyl | - 4- net hyl benzam de;

N- ( 3-am nopropyl )-N-[ (3-benzyl - 4- oxo-4H- pyrido[ 1,2-a]pyrimdin-2-

yl) (cycl opropy]) met hyl ] - 4- chl or obenzam de; N-(3-am nopropyl)-N[

1- ( 3- benzyl M—(bxmi@bkqpyk)il‘d«ﬁ[-(}ba}za] pyxodHdpyiddf1,2-alpyrimidin-2-

yl ) propyl]-6-chloronicotinam de; N[ 1-(3-benzyl-4-o0xo0-4H pyrido[

1, 2- a] p)ﬂmfwﬂnwﬂgnmlﬁp»r@plyl ]-4-nmethyl -N- (pyrrolidin-3-yl methyl)benzani de;
N- ( 3- am nopr.op N-[ (3-benzyl - 4- oxo- 4H— rido 2apr|md|n 2-
y1) (pheny) R hginoptamON L b Ebigoro A pyridot1 3-a pyrtiidin.
3-am no N- b | - 4- ox0- 4H pyri do
1, (2 a] pX}}Hr‘gﬁ &%‘@Wﬁ&"%ﬁ"ﬂpéﬁz amjde) )r(ret hyl fy4l me'E hyl benzani de;
N (3-am nopropyl) N-[ (3- benzyl - 4- oxo- 4H pyri do[
1, 2-a] pyrim ch orobe am.de;
N (o L&yngprﬁfpw P Ry ‘ggﬁgiqlmze EStehlrf, i G BSERDs
1,

2-a] pyri mg My Ry el hvd hyl am de;
N (3-am nopro fl%‘r%@’% ﬁiﬁ b%‘ )(gl)'%ghmyém Flei Q}i)ypl%&lﬁrﬂ
1, 2- a] pyy r&ﬂﬂ] @b%rﬂdblaﬁ%xﬂé“ n- 2-yl)methyl]-4-chl orobenzam de; -75 N-(3
-am noprc?pyl N- [ (3 -benzyl - 4- oxo- 4H pyri do[ 1, 2-a] pyri mdi n- 2-
yl) (phenyl) mefhymimoprapeh)v.] Densaipyfle-oxdka¢Bp [lmua InlidibE- |
- (3-benzyl - Lfmz()xo 4I?I?p({/i?|)dogb-@ é‘m]ypyrl m di n- 2 gﬁM
met hy| pylapsp il - Snektyibenpagidej nam de; N-(3-am nopr opyI )- N[
1- (3- benzyl - 4- oxo- 4H pyrido[ 1,2-a]pyrimdin-2-yl)-2-
met hyl pr ople‘]J—(Badaimbipndﬁy&)FMbm}bmzyb? chbof@4-amdAbpp ol ), 24 {yrimidin-2-
1- (3-benzyl - 4- oxo- 4H pyrido[ 1, 2-a] pyrim din-2-
yl ) pr opxlbp]rowlm-brdmcw@nmd@ benzodi oxol e- 5-car boxam de
N (3-am nopropg;l) N[ 1-(3-be zyI 4- 0x0- 4H- pyri do[ %pyrlmdln 2-yl)-2
met hy! pr opy | Y(32amineeranyh-Neéi 13-berayk Zrehlpee-4-oxo- 4H-pyr1d0T1 2-apyrimidin-2-

yl)propyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yDpropyl]-4-{triflucromethyl)benzamide;

N-(3-aminopropyl}-N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-4-ethylbenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-3,4-dichlorobenzamide;

N-(3-aminopropy!)N-[ 1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-
yD)propyl]-2,4-dichlorobenzamide;

N-(3-aminopropyl}-N-[ 1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)propyl]-2,3-dichlorobenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-oxo0-4H-pyrido[ 1 ,2-a]pyrimidin-2-yl)butyl]-
4-methylbenzamide;

N-(4-aminobutyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-yl)propyl]-

4-methylbenzamide;
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N- (3-am nopropyl )-N-[ 1-(3-benzyl-4-o0xo0-4H pyrido[ 1,2-a]pyrimdin-2-yl)-2-
met hyl propyl ] - 2- chl or o- 4- net hyl benzam de; N-(3-am nopropyl)-N[ 1

-(3-benzyl -4-o0x0-4Hp yrido [ 1, 2-a]lp yrimdin-2-yl)-2-

met hyl propyl ] - 3- chl or o- 4- et hyl benzam de; N (3-am nopropyl)-N {

1-[3-(3-chl orobenzyl ) - 4- oxo- 4H-pyrido[ 1,2-a]pyrimdin- 2-yl]-2-methyl propyl
} -4-nmet hyl benzam de; N-(3-am nopropyl)-N-[I

- (3-benzyl - 8- et hyl - 4- oxo-4H pyri do[ 1, 2-a]pyrimdin-2-

I

yl)-2- net hyl Nr(eayﬂdloaztmmhmynﬁwwqe@%ﬁz%damxam{ Pﬁ‘x’dd[i B [

1- (3- benzyl - 4- oxo- 4H pyrido[ 1,2-a]pyrimdin-2-yl)-2-

met hyl pa}pwm]dlﬁﬂbdhbmmfﬂ]h@th‘kménfkmmimﬂel\k(3 am nopropyl ) - 4- net hyl -
{2- met hyl - - nmet hyl benzyl ) - 4- oxo- 4H pyri do[

1,2-a] pyri m Hr[ (? Ili}y[b-ﬂdpgbl-‘}l'bewz@ﬁ,éeﬂpynmlde yl)propyl]-4-methyl-N-(2-
N (3-am nopro‘g}/ )-3-fluoro-4-nmethyl-N- {2-nethyl-I-[3-(3-nethyl benzyl) -4-oxo
4H pyr i deprding-wethybbewzamiden- yi | propyl }benzani de;

1 2] pyr 1 11 ARG  l Hsbag Pe A HBr bl R e - AAbYET

1- (3- benz 4H pyrido[ 1,2-a]pyrimdin-2-yl)-2- rrethyl propyl]-N {3-
[(cyclo@ﬁ“ﬁb&ﬂ@? gﬁ%&b]propyl - 4- et hyl benzam de. -76 18. A

conposi tion, ti cal - carrhern and an anmount
of a corrpoun %lh@} %%’elﬁ ﬁjéhl 1 % A%P%‘g‘gﬁggaﬁ%@ﬁl{%? SI)K%P activity in
a humag,af, BRI A‘HE!%” adm ni stered thereto. 19. The conposition of
Claim 18 ef art her corrprllgfgﬁn?g at | east one additional agent for the treatnent

of cancer. 2f 3mgn@198mm¥ pﬁb&fzyﬂakauﬁ%yn\ﬂeﬁrﬁh]ﬁf,gmmﬁiz -jipast one

addi tional agent for the treatment of cancer iIs selected fromirinotecan,

t opot ecarthylieomil |- abhldotobehmiidle)i b, trastuzumab, 5-fluorouracil, |eucovorin,
carboplatin, cisplatin, docetaxel, paclitaxel, tezacitabine,

cycl ophosphaNi{@eminéprepy] RNKE3 -berty]-4-anbAasy o] NBa]pyrintidixi2agh-2- and
trastuzumab. 21. A conpound of any one of Clains 1-21 for use as a nodul at or
of KSP ybtcgtlepropplimethil]y#-metbylbemzapmdesf f ect i ve anount of the conpound is

adm nistered to a human or ani mal subject in need of such treatnent an

ef fective anduAtamypopopsdhydiirgensyl- é?loéPth -pyrido[1,2-a]pyrimidin-2-
yl)(cyclopropyl)methyl]-4-chlorobenzamide;

N-(3-aminopropyl)-N-[ 1-(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)propyl]-6-chloronicotinamide;

N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-yl)propyl]-4-methyl-N-
{(pyrrolidin-3-ylmethyl)benzamide;

N-(3-aminopropyl)-N-[(3-benzyl-4-oxo-4H-pyrido[ 1 ,2-a]pyrimidin-2-
yl}(phenyl)methyl]-4-chlorobenzamide;

N-(3-aminopropyl)-N-[(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-y})(thien-2-
yl)methyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-[(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-yl)(thien-2-
yl)methyl]-4-chlorobenzamide;

N-(3-aminopropyl)-N-[(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-yl}(pyridin-
2-yl)methyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-[(3-benzyl-4-0x0-4H-pyrido[ 1,2-a]pyrimidin-2-yl}(pyridin-
2-yymethyl}-4-chlorobenzamide;
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1. 22. The conpound of Claim 21 for use as a nodul ator of KSP protein
activity, wherein the conpound has an | C50 val ue of |ess than about 25Min
a cell proliferation assay. 23. The conpound of Cl aim 21, wherein the
conmpound is used to treat cancer. 24. A conposition for inhibiting KSP
activity in a human or aninmal subject, wherein the conposition is
adm ni stered to the human or ani mal subject and wherein the conposition
conprises an anount of a conpound of any one of Clains 1-21 effective to

i nhi bit KSP lgB{amitopropyl )k Nd(hbermapl-doxadHamirids L] -elphrimidid-225. A conposition
for treating a cancer disorder in a human or ani mal subject, wherein the
conposi y@heriydnmethyil lpt-stethydleenzamidie human or ani mal subj ect and the

conposi tion conprises an anount of a conpound of any one of Clainms 1-21

ef fective toN-(BaniitspropebENddt(Bpenayl-#roxoridi-nyridohl . dramminndin-Zubi2ect . 26. The
conpositi&g of Claim?25 faor the treatnent of cancer wherein the conposition
i s adm REdylreryllchlponicoHa#nide: ani mal subj ect, and wherein the conposition

further co i,ses.at |eas addi t.i on age or the tr nt of cancer.
0 The compB iU ram SR hHE A B e M aEeE Dihor o1 n at

| east ik | nt _1s..selected fromirinotecan, topotecan,
gennitaﬁ@ﬁgﬁg%p®égg%ymﬁﬁﬁ%%% ﬁ%ﬂ 5-flurouracil, leucovorin, carboplatin,

cisplatin, tﬁz@-ﬁﬁﬁn(ip}rﬁé@)@ﬁ%[?-%-%gnz 1!4%;('09&&1.@@?&[};5%%@3%9&@2-&' kal oi ds,

imatini b, anthracyc i tuxi meb, or tr A compound of any

one of bpR)-2.228 16 QD- 1URBerl-BdibRE e IS  @R0XBRIdeOf cancer. 29. Use of a
conmpound of any one of Claims 1-21 in the manufacture of a nedicanent for

O a0 121 e raar e e T R 00 r et ons for
t r eat i Nnghethyipedp - Rfluproo)-ifettiyidehienidé;sease by administering KSP inhibitory
anount of the conpound. -78
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-yl)-2-
methylpropyl]-2-chloro-4-methylbenzamide;
N-(3-aminopropyl}-N-[1-(3-benzyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-yl)-2-
methylpropyl]-3-chloro-4-methylbenzamide;
N-(3-aminopropyl)-N-{1-[3-(3-chlorobenzyl)-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-
2-y1]-2-methylpropyl}-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-8-methyl-4-ox0-4H-pyrido[ 1,2-a]pyrimidin-2-
yl)-2-methylpropyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-(3-benzyl-4-oxo0-4H-pyrido[ 1,2-a]pyrimidin-2-yl)-2-
methylpropyl]-3,4-dimethylbenzamide;
N-(3-aminopropyl)-4-methyl-N-{2-methyl-1-[3-(3-methylbenzyl}-4-0x0-4H-
pyrido[1,2-a]pyrimidin-2-yl|propyl} benzamide;
N-(3-aminopropyl)-3-fluoro-4-methyl-N-{2-methyl-1-{ 3-(3-methylbenzyl)-4-oxo-
4H-pyrido[1,2-a]pyrimidin-2-yl]propyl} benzamide;
N-[3-(benzylamino)propyl]-N-[1-(3-benzyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-2-
yl)-2-methylpropyl]-4-methylbenzamide; and
N-[1-(3-benzyl-4-oxo-4H-pyrido[ 1,2-a]pyrimidin-2-yl)-2-methylpropyl]-N- {3-
{[(cyclohexylmethyl)amino]propyl} -4-methylbenzamide.
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18. A composition, comprising a pharmaceutically acceptable carrier and an
amount of a compound of any one of Claims 1-17 effective to inhibit KSP activity in a

human or animal subject when administered thereto.

19. The composition of Claim 18 further comprising at least one additional

agent for the treatment of cancer.

20. The composition of Claim 19, wherein the at least one additional agent for
the treatment of cancer is selected from irinotecan, topotecan, gemcitabine, imatinib,
trastuzumab, 5-fluorouracil, leucovorin, carboplatin, cisplatin, docetaxel, paclitaxel,
tezacitabine, cyclophosphamide, vinca alkaloids, anthracyclines, rituximab, and

trastuzumab.

21. A compound of any one of Claims 1-21 for use as a modulator of KSP
protein activity wherein an effective amount of the compound is administered to a human
or animal subject in need of such treatment an effective amount of a compound of Claim

1.

22. The compound of Claim 21 for use as a modulator of KSP protein activity,
wherein the compound has an ICsp value of less than about 25uM in a cell proliferation
assay.

23. The compound of Claim 21, wherein the compound is used to treat cancer.

24, A composition for inhibiting KSP activity in a human or animal subject,
wherein the composition is administered to the human or animal subject and wherein the
composition comprises an amount of a compound of any one of Claims 1-21 effective to
inhibit KSP activity in the human or animal subject.
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25. A composition for treating a cancer disorder in a human or animal subject,
wherein the composition is administered to the human or animal subject and the
composition comprises an amount of a compound of any one of Claims 1-21 effective to

inhibit KSP activity in the human or animal subject.

26. The composition of Claim 25 for the treatment of cancer wherein the
composition is administered to the human or animal subject, and wherein the composition

further comprises at least one additional agent for the treatment of cancer.

27, The composition of Claim 26 for the treatment of cancer , wherein at least
on¢ additional agent is selected from irinotecan, topotecan, gemcitabine, gleevec,
herceptin, 5-flurouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,

cyclophosphamide, vinca alkaloids, imatinib, anthracyclines, rituximab, or trastuzumab.

28. A compound of any one of Claims 1-21 for use in the treatment of cancer.

29. Use of a compound of any one of Claims 1-21 in the manufacture of a

medicament for the treatment of cancer.

30. A kit, comprising a compound of any one of Claims 1-21 and a package
insert or other labeling including directions for treating a cellular proliferative disease by

administering KSP inhibitory amount of the compound.
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