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chenot her ap@uovisional geent Aaplisitioh Noe 60/278,966 €ilgal Mash29s2001. checkpoi nt
control and programmed cell death to cancerous cells. One approach to the
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15 BACKGROUND

Cell proliferation and programmed cell death play important roles in the
growth and development of an organism. In proliferative diseases such as cancer, the
processes of cell proliferation and/or programmed cell death are often perturbed. For

20 example, a cancer cell may have unregulated cell division through either the
overexpression of a positive regulator of the cell cycle or the loss of a negative
regulator of the cell cycle, perhaps by mutation. Alternatively, a cancer cell may have
lost the ability to undergo programmed cell death through the overexpression of a
negative regulator of apoptosis. Hence, there is a need to develop new

25  chemotherapeutic drugs that will restore the processes of checkpoint control and
programmed cell death to cancerous cells.

One approach to the treatment of human cancers is to target a protein that is
essential for cell cycle progression. In order for the cell cycle to proceed from one
phase to the next, certain prerequisite events must be completed. There are

30  checkpoints within the cell cycle that enforce the proper order of events and phases.
One such checkpoint is the spindle checkpoint that occurs during the metaphase stage
of mitosis. Small molecules that target proteins with essential functions in mitosis

may initiate the spindle checkpoint to arrest cells in mitosis. Of the small molecules



2 that arrest cells in mtosis, those which display anti-tunor activity in
the clinic also induce apoptosis, the norphol ogi cal changes associ ated

wi th progwempmtbieel | death. An effective chenotherapeuti ecrarsot/oea97
treatment of cancer may be one that imaduces checkpoint control and
subsequent programred cell death. 5 Most conpounds known to cause mtotic
arrest and apoptosis act as tubulin binding agents. These conpounds alter
t he dynam c thanatradsicelild in mftodis, clicse whidtedisgaylanti-nahsrectiliyy Al thetlitibalso
function/structure of the mtotjic. spindl e thereby causing mtotic arrest.
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10 m crotubul es have a ro , a need exists for sm ecul es t hat
speci fi cal | ghedkaoigetomprabhed nosapeatpmigednmed ¢eljpdaath. f erati ng cell's, such as

Eg5. Eg5_is one qf several kinesin-like notor proteins that are |ocalized
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function of pifienddRatsaThes@ichRibbendRiRAINe dyREARNALNbili T RickRAShded ROt of a
smal | nol ecul e that disturbs 15 bipolarity of the mtotic spindle (Myer,

T.U. et. al indigody algwitbe Bmcigg§tBiary of the-ntifotic dpindie theesbiyfoausing mitotine srmal |

nol ecul e i nduced the fornmatlion of an aberra itotic  spindle wherein a
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m crotubul es. The small nol ecul e was dubbed "nonastrol" after the

nonoast A&l &uerjubuissihgvers ras Heage, 20ced exdsts fisawllypeleeides thaespepifisylious| y
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identification oEg5ivoassirselerabkifegipliRenioddr proxbinbitliad aredbcdiyed td thdeed,
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Both the nonoastral array phenotype and the nonastrol induced cell cycle
arrest in nPenEisemgs,evitheshsprpssinges atached tp gelistpl engs of the microtubules. The

small molecule was dubbed "monastrol” after the monoastral array. This monoastral

20  array phenotype had been previously observed in mitotic cells that were
immunodepleted of the Eg5 motor protein.

The distinctive monoastral array phenotype facilitated identification of
monastrol as a potential inhibitor of Eg5. Indeed, monastrol was further shown to
inhibit the EgS motor-driven motility of microtubules in an in vitro assay.

25  Furthermore, monastrol had no apparent effect upon the related kinesin motor or upon
the motor(s) responsible for golgi apparatus movement within the cell. Cells that
display the monoastral array phenotype, either through immunodepletion of Eg5 or
monastrol inhibition of Eg5, arrest in M-phase of the cell cycle. Unfortunately,
however, the mitotic arrest induced by either of these mechanisms is transient.

30 (Kapoor, 2000. J. Cell. Biol. 150(5) 975-80). Both the monoastral array phenotype
and the monastrol induced cell cycle arrest in mitosis are reversible. Cells recover to

form a normal bipolar mitotic spindle, to complete mitosis, and to proceed through the



forma normal bipolar mtotic spindle, to conplete mtosis, and to proceed
t hrough the WD 02/079149 PCT/ US02/ 09497 3 cell cycle and normal cell
proliferavoono79il s suggests that a small nol ecul e inhi bi tram/uset/oEHgd t hat

i nduced a transient mtotic arrest may not be effective for the treatnent
of cancer cell proliferation. Nonetheless, the discovery that nonastrol
causes mtotic arrest is intriguing and hence there is a need to further
study and i delhtydly ambmgratahcl protifeaiticnaThiseugssd tha asathlll radlecils énhidgibornot or
protein in a_nmanner that would be. effective in the treatnment of human

cancers. Th&f Egp thagjndyced Huarpians mitehre drestipay qed be sifectivedepthe dreprangist i n

conbi nati on n unds of
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i nvention can be used  as a rati ves and anticancer agents. Mire
peci | OB b G Ty T O S oty IO AIEne B D Ra- NG N

RA R N Z lheivelih thetPRRthé R himafl CARER" GRS R alsBRHERES F%l&@ltlllé’use of
acceptabl e salts, prodrugs and solvates thereof, wherein is selected
from the grthese campowids rycaphibihgtehmoyigim othat Myineapidstt;w@eoral kyl; 20 R2 and R3
are each independently selected fromthe group consisting of H, alkyl,
aryl, heteroaryl, arylal kyl, cycloal kyl, heterocycl oal kyl, cycl oal kyl al kyl,
het erocycl oal kyl al kyl and het eroarylSUMMARY R2 and R3 may al so be taken
together to forma carbocyclic or heterocyclic ring; 25 R4 is selected
fromthdOgr oup c She cemperyidsiof diekdyventignpuserhe intesyuption ok wlitesisyand as such,

h I
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sel ect ed fr divehtien @{ndjbp.l36©a§hr&tﬂrdslﬁeﬁihvéi andadnkighnce € ygnaal Myte, spémﬁiwpyyal kyl ,

al kenyl , al koxy, thioal koxy, al koxy alk¥ hanaIkyI
the’ invention comprises a compound of formula I

R Rs

B4

L
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its enantiomers, diastereomers, pharmaceutically acceptable salts, prodrugs and
solvates thereof, wherein
R, is selected from the group consisting of hydrogen, alkyl and cycloalkyl;

20 R; and Rj are each independently selected from the group consisting of H,
alkyl, aryl, heteroaryl, arylalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl; or

R; and R3 may also be taken together to form a carbocyclic or heterocyclic
ring;

25 Ry is selected from the group consisting of alkyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkyl, aminoalkyl, heterocycloalkylalkyl, CN, C(O)Rs,
CO3Rs , C(O)SRs and CONRsRg;

Rs and Rg are each independently selected from the group consisting of H,

alkyl, cycloalkyl, hydroxyalkyl, alkenyl,alkoxy, thioalkoxy, alkoxyalkyl, haloalkyl,



WO 02/ 079149 PCT/ US02/ 09497 4 aryl, heteroaryl, arylalkyl,

cycl oal kyl al kyl , heteroaryl al kyl and heterocycl oal kyl al kyl or N R5R6

t oget her wonma1let er ocycl oal kyl Z is selected fromthe gepouwsenemdsti ng of
0O, S and NR8; R8 is selected fromthe4group consisting of H CN,

sul fonam do, OR7, alkyl, 5 cycloalkyl, aryl, arylalkyl, heterocyclyl,

het eroaryl and heteroarylal kyl; and R7 is selected fromthe group

consi sting afylHhetabkiyl, argdaklBlcksibalk glyilklyh dleteydaaylkiiidyl andigit@borysilioghlkyl al Kyl
and heteroaryl al k In a preferred enbodinment, R2 is a heteroaryl, such as

| .
an opt i onal 1 NsBifta togetherdform gihsisreayeloabyhzol e, i soxazol e, or furan.
Preferred substit i ef 0, hal oal kyl, or aryl
groups. Accordi ngﬁﬁgélg%ﬂg@?ﬁg‘gﬁf%g%@éo%%@ﬁ%’n%%ﬁ%’ an optionally
substituted pheRglis vdiane fiomhke stobp consitimgof &, €N ahfohanlidh ) ORy, tatleyl.gr oup
consisting of alkyl, _alko al koxyal kyl , cyano, hal o, hal oal kyl, nitro,
ai no O(Cj)éRtS l,CY%E@HEélR@;lﬁflﬁ%b TS@QCY&W&,hﬂ@&@?ﬁi&_gﬁaewrwyl&wgmdaie&i
I 'ndependently, lis §Eleled frotnhEElol istif \ , , 2ycl 1,
nmet hoxy, F, O, gés di et ﬁyl am %8, Egndlet %pxyn&?‘%lsa,rm%g? &gﬁpPe.k’y _
Accordi ng t beloreyelohlbglaliehandhetetvarypalkglent i nvention, R is alkyl; R2 is

selected fromth roup, consi sting of ar and heterparyl; R3is H R4 is
sel ected fr pfeﬁggﬁf‘aﬁlbo I_Eilﬁ%ti’bﬁsr?gh%?mﬁ%LW&l 43 %HtWPl?{y tepsiytedy g o
CONRSR6; RS t18phdre, iXaoléVisb:26REBIRMN|. YréRHBe b@shtituea ihliBdOmeMR1, €83 Sti ng
of H, alkyl, am noal kyl, hydroxyal kyl, phenylam no and arylalkyl; "Zis

sel ect ed0f r bahot hadogkwlupr @ghgioyps.ng of 0, S, and NR3; R8 is selected from
t he group consi sty n . pref erred enhadi nent is sel ected
fromthe group céA‘ncglgrgﬁ%th%ngagf\)lE%‘%ﬁt’% lﬁgﬂﬁ 12%66)0&@0@5%1?5@@8% and
CONRSR6. 25 phendfndiertin the sab@itesniogt JEibéted Rém the GEiBTonsidtingofQilkyand R5 is
ethyl. I n anot her enbodi nent, II:\:4 is CONRBR6; Zis O; RS is Hand R6 is

, ha

methyl, et BYOXylksyrkypcara. haloy balegdkpgitro. as RnHONRpRophene, or
2 BrOPiLene Lt EABE MR S, SRR P Py fcpft oo o
enbodi mefit Rybstisue@dInclR@e msthyB@nathgdy, FREI, iCGF; GlRRRE1yldfbinics aad ktyibxymaetylZ i s O.
In still an C’grkggm%[g)odi ment R is CH3; R2
According to one embodiment of the present invention, R; is alkyl; R; is
selected from the group consisting of aryl and heteroaryl; Rj is H; Ry is selected from
the group consisting of alkyl, arylalkyl, CO,Rs, and CONR;sR¢; Rs and Rg are
20  independently selected from the group consisting of H, alkyl, aminoalkyl,
hydroxyalkyl, phenylamino and arylalkyl; Z is selected from the group consisting of
O, S, and NRg; Rs is selected from the group consisting of H and CN.
In a preferred embodiment, Ry is selected from the group consisting
of alkyl, arylalkyl, C(O)Rs CO,Rs, C(O)SRs and CONRsRe.
25 According to one embodiment, R4 is CO;R5 ; Z is O; and Rs is ethyl.
In another embodiment, R4 is CONRsRg;, Z is O; Rs is H and Rg is methyl,
ethyl, propyl, phenyl, cyclopropyl, hydroxyethyl, thiophene, or 2-propylene.
In one embodiment of the present invention, Ry is selected from the group
consisting of alkyl and arylalkyl, and Z is O. In another embodiment R is CH3; R is
30 aryl; Ry is CORs; Rs is alkyl; and Z is O. In still another embodiment R is CH3; R,
is aryl; R4 1s CONRsRg; Rs 1s alkyl; Rg is H and Z is O. In yet another embodiment,
Riis CHj3; Rais heteroaryl; R4 is CO;R5 or CONRsRg . Rg is H and Rs is ethyl.



is aryl; R4 is CONRSR6; R5 is alkyl; R6is Hand Zis 0. In yet another
enbodi nent, RIis CH3; R2is heteroaryl; R4 is CO2R5 or CONRSR6 ; R6 is H
and R5 i swetobyto149N0 02/ 079149 PCT/ US02/ 09497 5 The presemrCTiuseso4dpON al so
provi des nethods for preparing interngdi ates and conpounds havi ng Formul a
| . The present invention also provides nethods for treating a proliferative
di sease, such as cancer, via nodulation of the Eg5 notor protein conprising
5 admi ni stering tIhepresamrinléngion apegpreddésimerhedt fof prepatfing indainegiatesand
effective anount of at | east, gne conpound of fornmula I, as defined above.
DESCRI PTI ONCoFRauisdawne Forpulati on provi des for conpounds of formula I, as
defi ned above, | i i npounds and
nmet hods of usi ng@ﬁ@ﬁgé@gﬁ?&&lﬁg?w@?@g rggﬁgt\?sv fggggﬁg%@#%%s&gf vari ous
terns used toeaessrchlae cérver,ooamoduldson of the EgS inmgbeproteimov@nprisimg  These
definiti gns ﬁ I.g/{ to the ter as they are c#'segb throughmﬁ t.he

specificati 8 ’%E)IH PR o ypgmmalian, speciefie Beqd; o spetreaimepiean qtfectiyg,apaftes) 15
ei ther indi W giyghdt ¥n@EorSoldRIdF fSinida 1,36 BEHn & He. The term “al kyl " herein
al one or as part of another group refers to a nonoval ent al kane
(hydrocarbon) derived radical containing from1l to 12 carbon atons unless
ot herwi se defined. An al kyl group @?i‘g t) ally substituted straight,
branched or cyclic saturated hydro Bﬁgf (318 When substituted, alkyl
groups may 20 be Taidbsedséitih@mtivh phovidestfor dodtipousddst fokMERLL, & RIRSd abbRS
defined, at any available point of attachnent. Wen the alkyl group is

sai d tolbe Phyysracewficabicampasitipns smplaying sigh comppundsiasd meshpds of Bsingawdeabl y
W th "brancteﬁlgpg“@gl group”. Exenplary unsubstituted such groups include
met hyl , ethyl, “propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl,

hexyl , isohexyl, Lt bdlowzﬁgeﬁl%dﬁnﬁtlﬁidswf gaﬁt?}mlt«lemcsqik s¢dl to &:sl&;iléle meicgﬁbbtyﬁdgent yl,
nonyl, decyl, 25 undecyl, dodecyl, .and the |ike. Exenplary substituents nmay
i ncl ude but Ohthe Ipsignt inyenfipn g These dgtinigpns,apndy ir the frams 35 thsviagussdoups: aryl.,
hal o (such ) o I 13 . Yy,

al kyl t hi o, E‘%%E%hx‘ﬁ 'hggg’%cc‘){i%/a“(’f’ e A é?/’ 0%133%‘57%%19 %pe%‘ﬂﬁt?}‘&%

al kyl canphonyitieryndivid®DdR) or arpartef @-1MgR) grovpar banoyl ( NHCOOR- or - OCONHR-) ,

urea (- NHOONHR-) The térrrrlll '%lkyﬁ"_ hsel;gi'n aﬁ‘ln‘é%lr ag Ir)z(a.)rltJ gfs an%%her group refers to a

monovalent alkane (hydrocarbon) derived radical containing from 1 to 12 carbon

atoms unless otherwise defined. An alkyl group is an optionally substituted straight,
branched or cyclic saturated hydrocarbon group. When substituted, alkyl groups may

20  be substituted with up to four substituent groups, R as defined, at any available point
of attachment. When the alkyl group is said to be substituted with an alkyl group, this
is used interchangeably with “branched alkyl group”. Exemplary unsubstituted such
groups include methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl,
hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl,

25  undecyl, dodecyl, and the like. Exemplary substituents may include but are not
limited to one or more of the following groups: aryl, halo (such as F, Cl, Br, I),
haloalkyl (such as CCl3 or CF3), alkoxy, alkylthio, hydroxy, carboxy (-COOH),
alkyloxycarbonyl (-C(O)R), alkylcarbonyloxy (-OCOR), amino (-NH?), carbamoyl (-
NHCOOR- or -OCONHR-), urea (-NHCONHR-) or thiol (-SH). Alkyl groups as

30  defined may also comprise one or more carbon to carbon double bonds or one or more

carbon to carbon triple bonds.



30 defined may al so conprise one or nore carbon to carbon doubl e bonds or
one or nore carbon to carbon triple bonds. WO 02/079149 PCT/ US02/ 09497 6
The ter mwelozemiky herein al one or as part of another grorpTrEsheo®mIto a
hydr ocar bon radi cal straight, branched or cyclic containing from2 to 12
carbon atons and at |east one carbon to carbon double bond. The term

"al kynyl " herein alone or as part of another group refers to a 5
hydrocar bon radi ddie terhr @ilkghty]” lizreinatvad opas parcbf anotien gedupirafgrd toam 2 to 12

carbon ato and_ at | east aone Igar bon to car bon .tri EI e bond. The nunbers in
the subscri pydieerbpn fadical sirgght, @ncla-’éifqrﬁ&c {HePNEAiRRE ATogt 2 1o I FERORAIGHS a
particul ar ghggﬂegﬁ@nggg}ggﬁ&ca@% dd C-6 alkyl” means a straight or
branched saturated carbon chal avi ng from one to six carbon atons; 10

exanpl es i ncl ude Tipettéryd “alle5trlyy1 herﬂnpi@ppk as p&bpfmmyhe; grouputiers tosec- butyI :

i sobut yl ent L sopent. endi ng
on the cont é’%&‘ Xré?néa %z]ugh EﬁnglPegcfyrcé‘fl ({‘)“Bal %gér 2)9‘?]92 éﬂ’ﬂﬁtﬂ"‘grl dges
two groups; aﬁéfﬁﬂ%s@%mé@ﬁb&‘ijﬁ)caﬁ’lﬁ&%gfeﬂona diyl, butane-1,4-diyl,

2-nmet hyl - butane-1, 4-diyl, etc. " al kenyl " neans a strai ght or branched

carbon chain havaﬂilQ ngmbersas thepwbsaript bﬁﬁ-tbasmbpldéfuIdBEHQQlebmn@er eihd havi ng
fromtwo to Six rbon

de et ,
i sopropenyl Cart?u?% ﬁsaﬁ’aé%%uﬁsfeg{y?p g%‘ewé%nc#u ‘“%83112 %(re&%ly@ R%Bp‘@?‘l%‘isﬁg on the
t ext " f t brid
foo. gr oups; e EMed £l R AL i Dy forf DHERREL KynBlbfh2r | coes
2- met hyl1e 2- lexamples intjulednethyl, &hyle ngunepyl,isdpropyl) n-bul,cec-baizi, Gsabutgytyl " means

a straight ranched carbon .chai n_ havin east. one 20 carbon-carbon
triple bond%u’a}’?vd‘ P f‘?ﬁxPePB'qs‘F‘?PCEQ’II’tP&H “al?ed‘r)fjs IB%BFé‘ gD thea coRjere: n(él' -Bynyl ,

et of anofhSl g e BT é‘i@a“gv”srfet Shifh pR sty P rgods "car bon
R e L A T L

groups i ncl ﬂ%@y %aﬁgmmxbkancﬁa/@&aeb&ﬂ aﬁam Mgmq&tsybne EXSIREEEN double
adamantyl, etc. Exenplary substituents include one or nore of the follow ng

groups: 15 haberegnand Arvipg froa Woxhp Sl>a¢d(‘y¢n #gahs coxpmplasiindudegthenyl, mopeny], t hi ol

g?d;(r)]:‘) ¢ ﬁglr(ylbgoglro%enylhgutlér?yl nl%obue%eny? [}éntenyl anc& hgxengl]f " p%gcrh?llg r(])naHlé) Qoente(:)xrt as part

"Cp-g alkenyl" can also refer to Cy_g alkenediyl which bridges two groups; examples
include ethylene-1,2-diyl (vinylene), 2-methyl-2-butene-1,4-diyl, 2-hexene-1,6-diyl,
etc. "Cy_g alkynyl" means a straight or branched carbon chain having at least one

20  carbon-carbon triple bond, and from two to six carbon atoms; examples include
ethynyl, propynyl, butynyl, and hexynyl.

The term “cycloalkyl” herein alone or as part of another group is a specie of
alkyl containing from 3 to 15 carbon atoms, without alternating or resonating double
bonds between carbon atoms. It may contain from 1 to 4 rings. Exemplary

25  unsubstituted such groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
adamantyl, etc. Exemplary substituents include one or more of the following groups:
halogen, alkyl, alkoxy, alkyl hydroxy, amino, nitro, cyano, thiol and/or alkylthio.

The terms "alkoxy" or "alkylthio" herein alone or as part of another group
denote an alkyl group as described above bonded through an oxygen linkage (-O-) or

30  asulfur linkage (-S-), respectively.



denote an al kyl group as descri bed above bonded through an oxygen |inkage
(-0-) or 30 a sulfur linkage (-S-), respectively. WO 02/ 079149

PCT/ US02/W049/679149 The term "al kyl oxycar bonyl " herei n al onecorvsazoqart of
anot her group denotes an al koxy group bonded through a carbonyl group. An
al koxycarbonyl radical is represented by the fornula: -C(OOR where the R
group is a straight or branched CI 6 alkyl group. 5 The term

"al kyl carbonyl " Hheeirm aﬂ]qrr@(yoarbaﬁylpaeﬁelmilowmA%Qfartgjf(auothéﬁﬁxenp démtén

al kyl group bopded thrqugh a carbonyl gr oup The term "al kyl car bonyl oxy"
herei n al on@M @KoX¥ gpuptd OBfleda‘il?Eﬁ%gra GFuiy! soHBt 2 allaﬁyaqlriegmxla@%%y% gr oup

lone or a5 Arerop S REnOY SHONRCAARE e R R e Sl PRl KanelRE o an

al kyl groupsakytgmopi bed above. The term "aryl" herein al one or as part of

anot her group refers to oC, G ar |cycI|c aromatic rings
phenyl , ubslto i tu&g‘ ﬁ%’T nty’]ehqr‘?lRé ongor geprt gsano &?‘%@b‘%‘lp\ﬁﬁfeé%toéﬁne

fused, e.g. g Exbh}i'bond%@letﬂﬁﬁlgﬂfa%ﬂbﬂonﬁl@o&ﬁ‘e i ke. An aryl group thus
cont ai ns at Ieast one ring having at least 6 atons, with up to five such

ri ngs being 15 pilhsésmm, "alkymaabqnyhgty petem doncaomaspatttef aeother group deriotes nat i ng
(resonating ubl e bond t ent, carbon ns_ or suitable
heteroatoms)d &ﬁ%’lﬁa&’r OH%V% C\Sngﬂ%cPe]l@ﬁmB%h §’E|8§¥gef]3’tn§8g‘?/vith one or nore
groups i ncl udi ngThBrmakylhlkii tiRekih BloRdbPSephrt & dibther gfulWeHoted ¥l OXY,
carboxy, carbanoyl, al kyloxycarbonyl, nitro, al kenyloxy, trifluoromethyl,

amino, ¢Ycl awmayic ringhended gl aralkydEeyun asdessribed abyve. or thiol . 20 The term
"am no” herein all'ﬂgfeirfﬁr”ggﬁ" H%Eltﬂ a,?{)J eacg%gﬂfeiﬁ ogﬁg&ﬁexr %Gféd; Isef%‘g to )I[NHEO%}/A‘HC whi ch

"am no" may optiona one
may be the oshiegclar ardmﬁtﬁcﬁﬂﬁgst e. gSpﬂﬁHihyBSul&dtﬂﬁ}téd pl@dnyl andaﬂhy Ih&bkaslwellazlskenyl
al kynyl , heteroaryl, arh&ieroaryl a ycl ohet er oal k
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cycl ohet er o&1WPF re tised. So8 k%PthyggmeB%ﬂtWWﬂl 3ad|the llI)ﬁ/?ai BB RRY group thus
hydr oxyal ky|onegink thl)é%:tj «lﬁrmé Hb@g% k¥ileast gaa\%\n&{t?ﬂx&éthoﬁ "’H\Q%Xlll nngsh@e?ﬁ 25

substituents may be substitute oxy IC ac a%y of the
al kyl o5 ar ptesersdysitdining mp $o 32 atomstthéreing ivith altamaong(resrdmadngbaimuble Hohds ani no

bstituted with carboxyl b to f N-acyl.
R car banoy! SHBEFAHGRLC e p B RGO e hPEPY ay SRV as par

of anot her @& QuRtifuRédkiEh bRe or more groups including, but not limited to halogen, alkyl,
alkoxy, hydroxy, carboxy, carbamoyl, alkyloxycarbonyl, nitro, alkenyloxy,
trifluoromethyl, amino, cycloalkyl, cyano, alkyl S(O), (m=0, 1, 2), or thiol.

20 The term "amino"” herein alone or as part of another group refers to -NH,. An
"amino" may optionally be substituted with one or two substituents, which may be the
same or different, such as alkyl, aryl, arylalkyl, alkenyl, alkynyl, heteroaryl,
heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl, cycloalkylalkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl, thioalkyl. carbonyl or carboxyl. These

25  substituents may be further substituted with a carboxylic acid, any of the alkyl or aryl
substituents set out herein. In some embodiments, the amino groups are substituted
with carboxyl or carbonyl to form N-acyl or N-carbamoyl derivatives

The term "carbocyclic ring" herein alone or as part of another group refers to
stable, saturated or partially unsaturated monocyclic ring hydrocarbyls of 3 to 7

30 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

cycloheptyl. The carbocyclic ring may be optionally substituted meaning that the

carbocyclic ring may be substituted at one or more substitutable ring positions by one



stable, saturated or partially unsaturated nonocyclic ring hydrocarbyls of
3 to 7 30 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexywoand791ey cl oheptyl . The carbocycllc ring may be 0ptnmna&hy7
substituted neaning that the <carbocyglic ring nay be substituted at one or
nore substitutable ring positions by one WO 02/079149 PCT/ US02/ 09497 8 or
nore groups independently selected fromal kyl (preferably |ower alkyl),

al koxy (pr et ercad gmubQMBpmidkmkyée,lecmdtﬂrmn alhym Qagfeyalblayﬂdm:]r éb::yﬁ)f lelkabjr y) a
| ower al kyl 0 di al am no r ef a ower am no),
cyano, ha?lo?Prﬁgﬂ %PAY @g%éﬁ’é A ;IIE)O“P? Sy P% F%F#?ﬁ y 2 lgwes pipfamino),

] b I I i d
ani nocar bonyk,iTRARRI( gb@ﬁ%@%‘iﬁﬂ@?ﬁkﬂlkﬂﬁnﬂcﬁ éyxh&rnanp%?fogg&ﬂ%@aw am do

(preferably |ower alkyl am oxyal k referab
al koxy[ | owetiidbdegmgthybl klkmmrahdngdart(qmyhﬁmrwblkylmhonmbonyal koxycar bonyl ),

alkylcargonyl r ef ral%/lal oﬁer ak%lc r bonyl x% nai ar I

i I dbﬁ%’ﬁ y 1§ %&I"f ﬁggg%/xqo& @"ﬁ%kﬁél o, |ower
grrk; e;ﬁd ’ rzﬁiWex@ﬂlmgﬁowéﬁal%ﬁ%;%ﬂ?ca&zﬁ&lqﬂéfé’ﬂabl hapgtn al one or as
part of anot er group refers'to ful sat urat ed and artyl al Iy unsaturated

hydr ocar bon aIKOﬁg@IWDYQ alkylrarhongplosy élhﬂi‘@erabl! 8 lcvwercaékmbmymw) agdiatyher, a

I | kyl u t ut. subst. refesto such
7 ngs havi nopeeoiy HESbL 4ifpa B BphotathRboFeR By tle o S pit o
fromthe gr mrmaﬁlysg&d)qg of haI o al kyI substituted al kyl, al kenyl,

al kynyl, nitro, 15 cyano, 0XxO droxy, al koxy, t hi oal k |, - CO2H,
-C(=0 H10 C02- al k§l‘he tezmdcgdpa]ky |herq4@@ ne oragpart efany. thelr igyqup refeyd to fully

v 0ar 1 HEKEL B il BRI ey ndd s e
-NR C( =0 R" carb&2fsRisR Furthad a-cyNBalsOPAY be witstirited. eAslibsotutd cytshlfyl i s

I ndependent |y sel ected from hydrogen, 20 al ky|, subst | tut ed al kyl, and
cycl oal kyl , ?d/f?rslf‘? g5 haying ORer tWoo P iR Y %‘FB‘E,‘V%IP&’ gfablyRneesedseisd i ng.

The t " h ers to
e term "helg] ®alkydup LRSI & IRNS afiyl, %ﬁbggﬁ&d ka&@er g@?fnélg{gﬁt}prlftﬁ)f S

substituted and unsu stituted aromati'c I c groups, 9
or 10 rn&nbeyaw, bxe (D) by@pnyxptﬂgoxanﬁiloliﬂ(}d,oCereﬁbé))HdClOzfad}y)dJ1 Cc groups

whi ch have | st o t at 0, .S or t one of the

e e e G Ko, DRGSR EEHRTE b3 reisibartl prEryelar Ehbe Shstr onn

contai n one nRinbeydd KN geA 199-didKblaké or 1,3-dioxane), -NR’R”, -C(=0)NR’R”, —
CO,NR’R”, -C(=0)NR’R”, -NR’CO,’R”, -NR’C(=0)R”, -SO,NR’R”, and —

NR’SO,’R”, wherein each of R’ and R” is independently selected from hydrogen,
20  alkyl, substituted alkyl, and cycloalkyl, or R’ and R” together form a heterocyclo or

heteroaryl ring.

The term “heteroaryl” herein alone or as part of another group refers to

substituted and unsubstituted aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at

25  least one heteroatom (O, S or N) in at least one of the rings. Each ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms in each ring is four or less and each ring has at least one carbon atom.
The fused rings completing the bicyclic and tricyclic groups may contain only carbon

30 atoms and may be saturated, partially saturated, or unsaturated. The nitrogen and
sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be

quaternized. Heteroaryl groups which are bicyclic or tricyclic must include at least



atons and/or fromone to four nitrogen atons provided that the total nunber
of heteroatons in each ring is four or | ess and each ring has at |east one
car bon atwoo2/0®he fused rings conpleting the bicyclic andpcriusynés4gr gr oups
may contain only carbon 30 atons and $ray be saturated, partially saturated,
or unsaturated. The nitrogen and sulfur atonms may optionally be oxidized
and the nitrogen atons may optionally be quaternized. Heteroaryl groups

whi ch are biony @lllycaromatic¢ riay bl the ot fusdd kg er Ahgd Bas be WonicOf 9649
PCT/ US02/ 09497 9 one fully aromatic ring but the other fused ring or rings
may be ar om&fqreatisy %ﬁletea?aéwagr%p mm@eﬁgmeéar 1y a«a&a@mﬁgpm opfdrhehed at

any avai | ablyg, Abf 43080 OfhLREG0R mglgﬁgggﬁ Y cbhiify zeIQ%nQ L; ring

system may contain zero, one, ree uents se ect fromthe
group consi stbstiguenfs deleced fednk yHe, grewbsdnisistihg df h:ilkydlkyl5s1ﬂalsﬂ(mrqdl alkd) kynyl ,
aryl, nitro, n dr oxy, al koxy hi oal k H -C(=0OH -

CD% al kyP, aklff}'%) éllkpf‘i}% ﬁélht\l](? Cym?y rox&%%yefm?%%ylp@’oﬁfo)%ényl t hi o,
Cé(cl %)a:\,EV' o Cc}élt ws(e@»axg( Bﬁén:%ylbenmt eﬁ%bg ph@ﬁ’*lsi%?ﬁh)%n 1thlé>\‘_F?ng R R
and - NR Sozyﬂbalky\lheutétltut@h@mlaaikyﬂ? heamdcyélo ihsteromdsdpd\fﬁl’éﬁ’t FE(=RINRRED-f 1 om

hydr ogen, » bst Ly ,ed , kyth Pylg d R

t oget her fo&rﬁwg 63(5_ NE{% B 2o%ry &ﬁ Bﬁ#ix Ig m?ﬁgcycl ic
g

het eroaryl ®RSDS R Gheekeh aho@RY land wnaﬁﬁbyéndenﬂpwe@é&éd ¥t hylfgdazol yl ,

oxazol yl , |soxazolyl, t hi azol yl, thladlazolyl, i sot hi azol yl, furanyl

t hi enyl, 10 0x a&}’é@bb%ﬂtme‘é)?}ki}’b phd cysealkylngt R” and Riiogethpt formya hqﬂ@mcmcb or

triazi nyI Fcﬁ‘gy ]}1 | i ke. Exenplary bi cycl i c heteroaryl groups include
i ndol yl , benzo 1‘az0 %y benzodi oxol yI , benzoxaxolyl benzot hi enyl,

inolinyl, tet 50 no |so i nol i n2|m ol yl,
SPOAAR RO B8 et R R kel
benzopyranyp raﬁbmml {iid4zol YU XASN S, |1%Xhzolylndﬁ#z‘él§bl| thiaR¥4zbBA, QEBfﬁiaE'MBIL 20
furopyridi nyf/ di hydr oi soi'ndol yl ; tet rahydr oqui nol i nyl and the IiKke.
Y

Exenpl ary t ﬁirégodl theenpybtosrdiazafyl, gyrméspyr%mxldeyrumdmmmdazmehmeny;]r|
phenant h h§ ol Li k?CI’I di nyl, phenant hridinyl, xanthenyl and the |like. The
term "he erocy Coa kyl " herein al one or as part of another group refers to

?i ﬁécl gal kyl gr O%P(ex(npf)ar)gﬂlcgqlc he)teroaryil\groﬁgs 1%Igl%de 1nc{otl]ﬁ l():glrzgt 1azof (i)ms in the

benzodioxolyl, benzoxaxolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl,
isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
20  furopyridinyl, dihydroisoindolyl, tetrahydroquinolinyl and the like.
Exemplary tricyclic heteroaryl groups include carbazolyl, benzidolyl,
phenanthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.
The term “heterocycloalkyl” herein alone or as part of another group refers to
a cycloalkyl group (nonaromatic) in which one of the carbon atoms in the ring is
25  replaced by a heteroatom selected from O, S or N, and in which up to three additional
carbon atoms may be replaced by said heteroatoms.
The term "heterocyclic ring" herein alone or as part of another group refers to
a stable, saturated, or partially unsaturated monocyclic ring system containing
5 to 7 ring members of carbon atoms and other atoms selected from nitrogen, sulfur
30  and/or oxygen. Preferably, a heterocyclyl is a 5 or 6-membered monocyclic ring and
contains one, two, or three heteroatoms selected from nitrogen, oxygen and/or sulfur.

The heterocyclic ring may be optionally substituted which means that the heterocyclic



25 replaced by a heteroatomselected fromO, S or N, and in which up to
three additional carbon atons nmay be replaced by said heteroatons. The
term "hetwooeyolisc ring” herein alone or as part of anot hectgsou@4sefers to
a stable, saturated, or partially uns@turated nonocyclic ring system
containing 5 to 7 ring nmenbers of carbon atons and ot her atons sel ected
fromnitrogen, sulfur 30 and/or oxygen. Preferably, a heterocyclyl is a5
or 6-nmenber echgmaomysubktitutedray oador mommnaa';matabreemgtpm;tm@g by bheer Mmeteer oat ons
selected from nitr(&%e oxygen and/or_sul f The heterocyclic ring my be
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are isoxazolyl, imdazolinyl, thiazolinyl, imdazolidinyl, pyrrolyl,

pyrroli A9l , Wré‘ﬂﬁﬂx)’ W%ZEWDPICS of syeh IIIGITWOCYWWW@I}SIOXMII riazolyl. The

heterocycll i u ough a carbon
atom or ¢ hr SuiskEd TR RZ T JEREDol b By BB Bao b Rk A bREHIT .7,

st abl e st r ugiperidyl, idwrpiodinykand trihasler Tay étgtocytiey Iengwmay baattavhedso ar t of
anot her group as used E‘Lerel n refers to a stable, saturated, or partlally
unsat ur at ed PAFBRYSRACEIT Hhrowgh yeatbonaiRmr dhiorgh apy hsferoptom affhe bgferasyelvhg
system cont maméggltézﬁirga%m? @nd other atons sel ected fromnitrogen,
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nmonocych$c ring d‘hemnﬁh:ttbrmnblérkmiemlammrcas pam gf avivitldy grouysisatsed héremar bon

o O 20 SRS R, Ui S B SR P B R beS e
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from nitrogen, sulfur and/or oxygen. Preferably, a heterocyclyl is a 5 or 6-membered
monocyclic ring or an 8-11 membered bicyclic ring which consists of carbon atoms
20  and contains one, two, or three heteroatoms selected from nitrogen, oxygen and/or
sulfur. The term "optionally substituted” as it refers to "heterocyclyl" herein indicates
that the heterocyclyl group may be substituted at one or more substitutable ring
positions by one or more groups independently selected from alkyl (preferably lower
alkyl), alkoxy (preferably lower alkoxy), nitro, monoalkylamino (preferably a lower
25 alkylamino), dialkylamino (preferably a di[lower]alkylamino), cyano, halo, haloalkyl
(preferably triﬂﬁoromethyl), alkanoyl, aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, alkyl amido (preferably lower alkyl amido), alkoxyalkyl
(preferably a lower alkoxy[lower]alkyl), alkoxycarbonyl (preferably a lower
alkoxycarbonyl), alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl
30  (preferably phenyl), said aryl being optionally substituted by halo, lower alkyl and

lower alkoxy groups. Examples of such heterocyclyl groups are isoxazolyl,

imidazolinyl, thiazolinyl, imidazolidinyl, pyrrolyl, pyrrolinyl, pyranyl, pyrazinyl,



positions by one or nore groups independently selected from al kyl
(preferably Iower alkyl), alkoxy (preferably |ower al koxy), nitro,

nonoal kylwoio74ipy ef erably a | ower 25 al kyl am no), di al kylpamuso2/(qapef er abl y
a di [l ower]al kyl am no), cyano, hal o, tal oal kyl (preferably
trifluoronethyl), alkanoyl, am nocarbonyl, nonoal kyl am nocar bonyl ,

di al kyl am nocar bonyl, al kyl am do (preferably | ower al kyl am do),

al koxyal kyl pifapidef, ercapholingl hmmazcaykdhyhktemwlgl &iplp ma@glﬂemxmd&ﬂboﬂ)el
(preferably a | ower al koxycarbonyl), 5{ rbon | ox pref erably alovver

al kyl car bonyPRER{SIrughye oy fs%)w(rb?ré?t@ffh%t BRAYY ?ete@a%&l ak e heferacyclyl

optionally ?ﬁm?ﬁhltyhpgst%egfﬂ,\&um! ower al kyl and |ower alkoxy groups.
Exanpl es of such heterocycl groups are isoxazolyl, imdazolinyl,

t hi azol i nyI i m Ednz@md‘i‘he}droatmyﬁ’ medays O, fyor I\blsélagtéd omyn amy,pendpytrlmzisnyl WO
02/ 07914 2/ 09497 eridyl and triagol The
ot or ooy el v EHIERE ] tips aay hEEREPrS B Boa RARY ki heeh teassiBod i iAYg en

carbon at ompQarob QlegtorasthehevAaices of the heterocyclyl that resul ts in
a stable structure The term "heteroatont nmeans 0, S or N, selected on an

i ndependent basi Jheiterm thakigen| or 'heloiaefers chhkOﬂan,ybrhmnI@r flaoom oviipdine
unsati sfied vlglte(?ces lSd %‘HP dato have the hydrogen atomto satisfy the
val ences. TR& YT AT *R4t 88 COtRasIShal 0" refers to chlori ne, brom ne,

fluorine or iodi Wehersefuneti@thl 8fouphs icndependrbicdhanissneahl Bt thefrtig isemal
group is terned (ﬁﬁ?otected" this means that the group is in_ 10 nodified
for m t o 1Br egrqgiféed fiogrmde peglusie yadesitad sidgepctions Héhgppistastedeifes Svisablsui t abl e

protecting F&&Rﬁx Ig%u&;sr}gr t%? %B&g sQff tl{erkﬁ' Fﬁl@gﬁt dnn%ﬁlrﬁ r%? %’M#ed %

recogni zed rom resen Ication ng PNt o acc vel of
skill in thehepresenamgplichtidn takiafdiiteraceounotietiavel af @lqtlelxtﬁw@kand eithh as
Geene, T. W_et al Protective Goups.in Or anic Synthesis, Wley, NY.
(1991). 15 ﬁ&fe{‘}g%edtorﬁé%nélﬁw texthaoksesyairas Greensy T. Wn ebabpd2eiestivg Grav@strl i an

speci es. a0k SymresiphedeP 9809 pf the conpounds according to the
i nvention w tr% I nor gani c oer}por ggém C )(a)tm ds are hydrochl oride, hydrobrom de,

sul fat e,]5 net handsulsébhertm, thedtreatmtichtimacahpassaadl pamsphian specﬁa] ts which
are unsui bl e ot ARALIRSEL) GOl bags ik MOLEh con RS S oYCLtor
phar maceut i ¢@rkahiRECHRARADhEIS AethSdrahRridk B/ drobromide, sulfate,
methanesulfonate, maleate, fumarate, and phosphate. Salts which are unsuitable for
pharmaceutical uses but which can be employed, for example, for the isolation or
20  purification of free compounds I or their pharmaceutically acceptable salts, are also
included.
All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of the
compounds according to the invention embraces all possible stereoisomers and their
25  mixtures. It very particularly embraces the racemic forms and the isolated optical
1somers having the specified activity. The racemic forms can be resolved by physical
methods, such as, for example, fractional crystallization, separation or crystallization
of diastereomeric derivatives or separation by chiral column chromatography. The
individual optical isomers can be obtained from the racemates by conventional
30  methods, such as, for example, salt formation with an optically active acid followed

by crystallization.



i ncluded. Al stereoisoners of the conmpounds of the instant invention are
contenplated, either in adm xture or in pure or substantially pure form
The defi mwDioen7afy t he conpounds according to the inventi eaTasbrees al l
possi bl e stereoi soners and their 25 m2xtures. It very particularly enbraces
the racemic forns and the isolated optical isonmers having the specified
activity. The racem c forns can be.resolved by physical nethods, such as,
for exanpl e, fradtshonhl becundstsedodithatthopresae ppeatioincidecpipdivgl foimmadi on  of
di astereonerjc derivggiv S or separation by chiral col um chronat ography.
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i ncludes_pradru or of th ounds, of forrmula |. Various fornms of
prodr ugs’ar %d"\%ggf’fol%ﬁg%vﬂ' f‘?rptphgog'?gaeﬁlfﬁib%kanpl es of such prodrug
derivatives,wriagr eta®) (ARatdR BEssPIoghugs, edited by H Bundgaard (El sevier,
1985); and Methods in 5 Enzynology, Vol. 42, pp. 309-396, edited by K

W dder et alb) A Tasthoekit Dregbesig a8bPeveltpment, ahited by KrofgabrddgarSmsingrH.and
Devel opnent ., edite rQsgaard- Larsen and H  Bundgaard, Chapter 5,

"Desi gn andBRﬁgg?aégt%ﬁéés’ %?%quﬂlﬁ)@ " by H Bundgaard, pp. 113-191 (1991);
10 (c) H Bugghtisaidh of Ay@agEIbPHYU BuligdaE pp REM- BIS(1981); pp.  1-38 (1992); (d)
H. Bundgaard et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
and (e)lON. (Rdy-dkendgpard) AdvankedPrinBeliveBReriewss®, pred38(1982) . I n general
the instant (Y eRl iR GRS, BimafoAIRAKANCh ScRMIW, 37/285108%; B NC N R4

~C 1~-1, R
(e) N. Kayeka et al., Chem. Phar. Bull., 32, 692 (1984).

In general, the instant invention comprises a compound of formula I

15
R2 Rs

NCf i R4
R, H b4
L
its enantiomers, diastereomers, pharmaceutically acceptable salts, prodrugs and
solvates thereof. R is hydrogen, alkyl or cycloalkyl. R, and Rj are each
20 independently H, alkyl, aryl, heteroaryl, arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl or heteroarylalkyl. Alternatively, R, Iand R3 may be taken
together to form either a carbocyclic or heterocyclic ring. Ryis alkyl, arylalkyl,
cycloalkylalkyl, heteroarylalkyl, heterocycloalkylalkyl, CN, CORs, CO;Rs or
CONRsRs. Rs and Rg are each independently H, alkyl, arylalkyl, cycloalkylalkyl,
25  heteroarylalkyl or heterocycloalkylalkyl. Zis O, S or NRg; Rgis H, CN,
sulfonamido, OR7, alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroary! or
heteroarylalkyl. R7is H, alkyl, arylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, or
heteroarylalkyl.
One preferred embodiment of the instant invention are compounds of formula

30 I, as defined above, wherein R is alkyl; R; is selected from the group consisting of



I, its enantioners, diastereoners, pharnmaceutically acceptable salts,
prodrugs and solvates thereof. Rl is hydrogen, al kyl or cycloal kyl. R2 and
R3 are eawb 20791agependently H, al kyl, aryl, heteroaryl, acyheokyd497

cycl oal kyl al kyl , heterocycl oal kyl al kisl or heteroaryl al kyl. Alternatively,
R2 and R3 may be taken together to formeither a carbocyclic or
heterocyclic ring. R4 is al kyl, arylalkyl, cycloalkylalkyl,

het er oar y| alakytland het’emaqdym n&lmdiahédydtedﬁbkntﬁ%up%ﬁ%ngrof aE@NRSRG R5 and

R6 are each i e tl aryl aI kyl al kyl al
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0. 15 compounds of formula I, as defined above whereln R1 1s CHj; Ry is aryl; Ry is
COs2Rs; Rs is alkyl; and Z is O.

In still yet another preferred embodiment, the instant invention comprises the
compounds of formula I, as defined above, wherein R; is CHs; R; is aryl; Ry is
CONRG;Rg; Rs is alkyl, Rg is H; and Z is O.

20 The invention further provides a pharmaceutical composition comprising a
compound of formula I, as defined above, and a pharmaceutically acceptable carrier.
Optionally the pharmaceutical composition may further comprise at least one other
anti-cancer agent formulated as a fixed dose.

The invention also provides a method for treating a proliferative disease via

25  modulation of the Eg5 motor protein, and/or, inducing apoptosis comprising
administering to a mammalian species in need of such treatment an effective amount
of at least one compound of formula I, as defined above. In another embodiment, the
invention provides a method for treating a proliferative disease via modulation of the
Eg5 motor protein comprising administering to a mammalian species in need of such

30 treatment an effective amount of at least one compound of formula I, as defined
above, in combination (simultaneously or sequentially) with at least one other anti-

cancer agent. In a preferred embodiment, the proliferative disease is cancer.
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10 Compounds of formula I where Z is S may be made in accordance with

Scheme I. A ketone or an aldehyde I (e.g., benzaldehyde, where R, is phenyl and R;
is H), is condensed with an acetoacetamide III to give a Knoevenagel product IV as a
mixture of isomers. Reaction with S-paramethoxybenzyl thiourea provides the
protected dihydropyrimidine thione V. The primary amido group of V is dehydrated
15  to the cyano substituent in VI using a dehydrating agent such as Burgess’ reagent
(methoxycarbonylsulfamoyl)triethylammonium hydroxide, inner salt. The N3

substituent is introduced by reaction with R4X where Ry is alkyl or acyl, and X is a
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X I

Compounds of formula I where Z is O, NH, or NRg are prepared from the
reaction of Knoevenagel products IV with O-methyl isourea to provide the O-methyl
dihydropyrimidines VIII. The primary amide is converted to a nitrile group using a
dehydrating agent such as Burgess’ reagent. The N3 substituent is introduced by
reaction with R4X where Ry is alkyl or acyl, and X is a leaving group, or where R4X is
an isocyanate or haloformate. The methyl ether protecting group is removed by
treatment with acid in the presence of water to give compounds of formula I where Z
is O. Alternatively, treatment of compounds of formula X with ammonium hydroxide
in the presence of ammonium acetate, or cyanamide in ethanol, provides compounds
of formula I where Z is NH or NRs.

Compounds of formula I may also be prepared using the Bignelli reaction (D.

J. Brown in The Pyrimidines, Wiley: New York, 1962, 440).



'j 11, R | NH2 NN-12 RB RR MO 1--NH2 RR HOW R~ HOw IVVIII IX R R3
R2 R3 RAX /| base NC NR4 TFA/ H2O(Z = O; NCN, RA IN, NHACH / NHOAc (Z
= NH); RwWOWMOIMH2ZCN / (Z = NHCN) R H ~JIl Z 5 X | Conpouruss2/aiof or mul a
| where Zis 0, NH, or NR8 are preparwwd fromthe reaction of Knoevenagel
products IV with Onethyl isourea to provide the O nethyl

di hydropyrimdines VIII. The primary amde is converted to a nitrile group
using a 10 dehydrating agent suchScagmefir gess' reagent. The N3 substituent
is introduced by reaction widonpRiXsedverreedid i s al kyl or acyl, and X is a
| eavi ng group, or where RAX is an isocyanate or hal oformate. The net hyl
ether protecting group is renoved by treatnent wwth acid in (e presence
of water to give nds.ceof for dNnere Z is O hvely,

treat nment of T‘Pq@@r/a aa/dx wid in the
presence of ®¥moni um acet ate cyanam de i njleth |, provi "des conpounds
of formula | where,Z is NH or Qormpounds™ of"*f or mul a },, may al so be

prepared using the Bignelli reactlon (D. J. Brown in The Pyrim dines,
Wley: New York, 1962, 440). WO 02/079149 PCT/US02/09497 16 Schene |11
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Compounds of formula I could be prepared on solid support as outlined in
Scheme III. Starting compound XI denotes a resin-bound benzyl alcohol used for
5  solid support synthesis which is prepared from a Merrifield resin denoted as @, and 2-

methoxy-4-hydroxybenzaldehyde, followed by reduction of the aldehyde with
reducing agents such as NaBH,. The benzyl alcohol is converted into the benzyl
chloride using agents such as hexachloroethane and triphenylphosphine in THF to
form resins of formula XII. The chloride is displaced with thiourea to form the

10  isothiourea resin XIII. The resulting resin is treated with excess of ketoamides like
acetoamide (III, R, is CH3), in the presence of ketones of formula R,COR; or
aldehydes of formula R,CHO to form the resin-bound pyrimidinethiones of formula
XIV. The N3 substituent is introduced using R4X, where X is a leaving group and Ry
1s alkyl or acyl, or R4X is an isocyanate, or haloformate, in the presence of base to

15 form structures of formula XV. The primary amide can be dehydrated to the cyano
group using reagents such as Burgess’ reagent to form compounds of formula XVI.
The products can be cleaved from the resin using a variety of conditions to form
compounds of formula I, where Z is determined by the cleavage method employed.

Cleavage in the presence of aqueous acid will form compounds of formula I with Z
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Compounds of formula XVIII may be prepared from a 3-amino-3-alkyl
acrylonitrile XVII using the methods illustrated in Scheme IV. Reaction of a
compound of formula XVII with aqueous acid, such as hydrochloric acid, followed by
10  treatment with triethyl orthoformate, provides a compound of formula X VIII. |
Reaction of a compound of formula X VIII with O-methyl isourea in the presence of a
base such as triethylamine, provides a pyrimidine of formula XIX. Pyrimidines of
formula XIX may be reacted with organometallic species such as a Grignard reagent,
R3MgBr, in a solvent such as ether or tetrahydrofuran, to give a pyrimidine of formula
15 XX, which is a compound of formula IX wherein R, is H. In analogy with Scheme II,
a compound of formula XX may be converted into a compound of formula XXII,
which is a compound of formula I in which R4 is ethoxycarbonyl and R; is H.
Alternatively, compounds of formula I, wherein Z = O, may be prepared in
accordance with Scheme V. Following the procedure of E.H. Hu ez al (J. Org. Chem,
20 1998, 63, 3454-3457), a carbonyl compound of formula II is condensed with an
acylacetamide of formula III in the presence of urea, cuprous chloride and
borontriflouride etherate to give intermediate XXIII. Dehydration with trifluoroacetic

anhydride in pyridine affords nitrile XXIV. The N3 substituent is introduced by
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In yet another procedure, compounds of formula I, wherein Z = O, may be
prepared in accordance with Scheme VI. A carbonyl compound of formula IT is
condensed with an acylacetamide of formula III in the presence of urea and

10  polyphospate ester to directly afford nitrile XXIV. Introduction of the N3 substituent
follows the procedure as described in Scheme V. Compounds of formula I, where R4
is aminocarbonyl, may also be obtained by first forming a reactive intermediate such
as a nitrophenylcarbamate of formula XXV, which is subsequently reacted with an

amine.



anhydride in pyridine affords nitrile XXIV. The N3 substituent is
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In all of the above schema, a 2-acyl acetonitrile derivative, i.e., RigCOCH,CN,
may be substituted for a compound of formula III.

As discussed in the background section, EgS5 is a kinesin-like motor protein

5  that facilitates spindle bipolarity during mitosis of the cell cycle. More specifically,

the Eg5 protein acts to sort and bundle microtubules of the mitotic spindle during
mitosis. Accordingly, Eg5 participates in cell cycle regulation through the spindle
checkpoint during the M phase of the cycle. While not wishing to be bound by any
theory, it is believed that the compounds of the instant invention act as Eg5 inhibitors.

10 This is theorized because the compounds of the instant invention induce a monopolar
astral array of microtubules (the monoastral phenotype) and it has been shown that
when Eg5 activity is absent, the monoastral phenotype forms. Regardless of the
mechanism of action, the compounds of the instant invention have been shown to
cause disruption of the bipolar spindle, spindle checkpoint initiation, mitotic arrest,

15  programmed cell death and tumor cell proliferation inhibition. Furthermore, the
compounds of the invention induce a cell cycle arrest in mitosis that is not transient
but rather which progresses into programmed cell death. The compounds also exhibit
high potency, inducing mitotic arrest and apoptosis in human cells in vitro at
concentrations in the low or sub uM range. Additionally, in contrast to microtubule

20  agents, the compounds do not disrupt the dynamic instability of microtubules. The

instant invention may therefore more specifically target the mitotic spindle of
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liver, lung, including small cell lung cancer, esophagus, gall bladder,
ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;

15 b) hematopoietic tumors of lymphoid lineage, including leukemia,
acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell
lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma and Burkett’s lymphoma;

¢) hematopoietic tumors of myeloid lineage, including acute and

20 chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia;

d) tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;
e) tumors of the central and peripheral nervous system, including

25 astrocytoma, neuroblastoma, glioma and schwannomas; and

f) other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid
follicular cancer and Kaposi’s sarcoma.

Due to the key role of motor proteins in the regulation of cellular proliferation

30 in general, inhibitors could act as reversible cytostatic agents which may be useful in

the treatment of any disease process which features abnormal cellular proliferation,

e.g., benign prostatic hyperplasia, familial adenomatosis polyposis, neuro-
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fornula I afiérdrhatssisisetendsclenodis) pulni@iagpfibobis farstaitis epspriadis la@hériy-at i ve

di seases (including but n limted to di seases associated with the Eg5
mot or pr ot eARh r§l§cf?“§§°§i%§’&’@?’vm%&ﬂ%‘?ﬁlﬁﬁ%@ vhssWasuagery; hyperteapBisasas, f ungal
di seases, r V, r re

c seases. | TISPRBASHRLALAKE, Hhoof Sk, A ABAlGNRREHLA e ERSFocllO"

10 variety aﬁdﬁmgabinﬁ:ctibmml uding, but not limted to, the follow ng: a)

B e R o L S o Bl ey oerbr
pancreas, SiPER&bty 6€B1thé<n diEEQI @@mﬁd&ﬁlﬁ 8t ﬁ)rm%[hdl §§<in6du1'af69§ &iddﬁagtosgquanous

cell carcinoma; 15 b) hematopoietic tunors of |ynphoid I'Ineage ncl udi ng
| eukeni a, adlibe usqfnbhdhwtwatmbmf@ml@r (lachltimglb)atrptbtdbha@t tlothd>seu}qm$1 a, B-cell

el T Vymphofe MR TP BADo T JRHREONE o e G s e Py o o1 @

l'i neage, i ngbivlhRYER&IhBatNerus? QindbBisius and 8RS O Spre CHRATRAAIDS
myel odyspl astic syndrone and pronyel ocytic |eukem a; d) tunors of

nmesenchyfral deyalepment ilthII\ﬁdnﬁ@gtefl instividuale cwioimmune disgas fpelvdingdmanote) t uror s
Of t he cent Elﬁ'llt@ﬁ@(g %?JII'HQ u@ Ml?lH)%u&s %ﬁ{gﬁ'ﬂ%ﬂuh{l ﬁw&% (1 lor%gruﬁ)sr{[epﬁrét}ft ong,
neur obl ast ony, an n ONEs;

mel anoma, s ﬁmunmmd attblﬁt&?d, p@@i&sisnmlﬂammmty%%I dioeme, andnatitnaiie laia@el%@t osum
keratoctanthoma, thyroid follicular cancer and Kaposi's sarconma. Due to

the key rol BG{tURpRAIOdsEsRcRtNE Jispriere (linélgdm@th%ﬁofdfmﬁ%d touhlzheimien’ s f er at i on

disease, AIDS-related dementia, Parkinson’s disease, amyotrophic lateral sclerosis,

15  retinitis pigmentosa, spinal muscular atrophy and cerebellar degeneration),
myelodysplastic syndromes, aplastic anemia, ischemic injury associated with
myocardial infarctions, stroke and reperfusion injury, arrhythmia, atherosclerosis,
toxin-induced or alcohol related liver diseases, hematological diseases (including but
not limited to chronic anemia and aplastic anemia), degenerative diseases of the

20  musculoskeletal system (including but not limited to osteoporosis and arthritis)
aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases and
cancer pain.

Compounds of formula I may modulate the level of cellular RNA and DNA
synthesis. These agents would therefore be useful in the treatment of viral infections

25  (including but not limited to HIV, human papilloma virus, herpesvirus, poxvirus,
Epstein-Barr virus, Sindbis virus and adenovirus).

Compounds of formula I are useful in the chemoprevention of cancer.
Chemoprevention is defined as inhibiting the development of invasive cancer by
either blocking the initiating mutagenic event or by blocking the progression of pre-

30  malignant cells that have already suffered an insult or inhibiting tumor relapse.

Compounds of formula I may also be useful in inhibiting tumor angiogenesis

and metastasis.



30 in general, inhibitors could act as reversible cytostatic agents which
may be useful in the treatnent of any di sease process which features
abnor mal welokotans proliferation, e.g., benign prostatic Irgparspt/esdn,

fam |ial adenomatosis pol yposis, neur@ WO 02/ 079149 PCT/ US02/ 09497 21
fibromatosis, atherosclerosis, pulnonary fibrosis, arthritis, psoriasis,

gl onmerul o- nephritis, restenosis follow ng angi opl asty or vascul ar surgery,
hypertrophi ¢ scafThefimtaminvention mby alyoadhobiy otherrilotadipsaiaine, fof éxangé,ant at i on
rejection, en @ﬁox{)c sh?_ck, and fungal infections. 5 Conpounds_of fornula
| induce ap pg butos limyifsd iQ5t these tpaagtor grofeias thaheorrgspond 9aKkbRy of

human di seagggrpEAONGRoALHAIAY N cofiPr! HRERLAY cpBRmliARE S, W I
n to th

be useful in the treatnment of cancer (; uding but not Iimte ose
types nenti damedy,hed eemtzioofahe Kaid familynf Additionaly(, compoutide gsdaiin thot i nmited
to herpevirus, poxvirus, Epstein-Barr virus, Sindbis virus and . .
adenovi r tis) Megradh EhihedAsti ThasEon Y dlspecbBRIPIOR Goer ey kinesin-

i ndi vi dual s jjkapidpiiiThineihdé BESR&ESivE iMfhle YdhiteenPBE dRsed AdTbdigEd WotnSrRdem ¢
| upus, erythenat osus, autoi mmune nedi ated gl onerul onephritis, rheumatoid

arthritis, pyesingskmesindileqmoteinery bowel di sease, and aut oi mune di abet es
mellitus), neuro enerative.di.sorders (includin ut not.li.mted to

A zhei ot s SaRegomRpd P S ByCichahe 50 b PRheplh oSbibEh e,

anyot r ophi c (ddatigisereSokehesdrSequidntinly) wikh kifovii SHTREIREAreatRbmMakudiugCul ar
atrophy and cerebel |l ar degeneration), nyel odysplastic syndrones, aplastic

anem a, 19 scFshation;therapy onw Kb eytastatc o eotorgaeartsl sirh phfos esamplasbut ot oke and
reperfusiony;ipl.yry, r. i h I | i N=]. C cohol
ol at ed | viinsl s RATRECT Goedle SRS bRE by ack bl Wi thelseltt 1010
to chroni c anebitaas,aoch aydtamiside; aipeisomperasel b hitiroas such adICPIasEST t0potedun; 20
muscul oskel etal, system (i ncluding but not |imted to osteoporosis and
arthritis) UUHPIRRcERGIgENesychian paslial tdosetagsiarithe qnogiloses hopmenal p) e

scl erosi s, K‘%Qf?&)éu]]ﬁ{o %%gﬁfif%@ﬂlynﬁéﬂﬁégyrﬁﬁés@-intﬁﬂi’i'ﬂ‘é’,%gﬁ a%-fquFdﬂx‘&&l; bndBY

nodul ate the |l eve ul ar "RNA and” DNA synt hesi s. ese agents woul d
t her ef ong bentirgefablolites, sukk as mettomeatatof viral infections 25 (including but

ot L Led 1o H Vi S ROpL OB LU SRS R ISR,
are useful tomphigidsBeMBPMOVRMN WithiAthCEREES range described below and the other
pharmaceutically active agent or treatment within its approved dosage range.
Compounds of formula I may also be administered sequentially with known
20  anticancer or cytotoxic agents when a combination formulation is inappropriate. The
invention is not limited in the sequence of administration; compounds of formula I
may be administered either prior to or after administration of the known anticancer or

cytotoxic agent(s).

25 ASSAYS
The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according to the
invention and their salts. The compounds of formula I exhibited antiproliferative

30  activity. Preferred compounds exhibit ICsy values less than or equal to about 10 uM.



Chenoprevention is defined as inhibiting the devel opnment of invasive cancer
by either blocking the initiating nmutagenic event or by bl ocking the
progressiwo oe7qanre 30 nmalignant cells that have al ready swetcfrarsedo®nr i nsul t
or inhibiting tunor relapse. Conpouns¥s of fornmula | may al so be useful in
i nhi biting tunor angi ogenesis and netastasis. WO 02/ 079149 PCT/ US02/ 09497
22 The instant invention may also inhibit other notor proteins, for

exanpl e, i Qellydiltoge but not limted to: those human notor proteins that
correspond to, Xklp2, MLP1l, CHOL, chronokinesins, Nod, Cenp-E, MCAK,
menbers of ided 1Riefhre rhafialnéd iR REMEINAOpIusOf0% RRaliRihel @RIk Additional 'y,
conpounds used in the 5 nethods of the instant invention may al so act as

i nhibitors of other kinesin or kinesin- |ike proteins and thus be effective
inthe trea ' associated with other kinesin or kinesin-Iike
pr ot ei ns. ngﬁﬂ&"?%dﬂ!éﬁg 3 invention may al so be useful in conbination
(adm ni stered togeHher or sequentially) wt anti-cancer treatnents

h k
such as °10“CHYPRAIYAI piedeasyy ot 3QPe-6: _tcslé%/‘éf?ﬁﬁd%?n@g BRYkihe callipg usedsuch
as for exanp £96 R bﬂiﬁﬁa Th8tliffed Se tNh bf&ﬁ{gﬁﬁbeﬂ?v&%ﬁ?ﬂ%ﬁ tretEE th @licate

ci splatin or doxorubicin; topolsonerase | ibitors, such as etoposide;
t opoi somer asathla semén torcontsatenclosasesEhiie clifveo Mhe apadmouartoncemuatibn of DMSO

interacting agents, .S S clitaxel, .docetaxel, .or_the epothilones;

nor monal | SGeTexccedid B A Telprare XSk f G0 S Bt Ses yoh
as 5-fl uor ouieairkd u@RE X TH2raVITS 152 BRPhdghE The SVEarABredBl PXtatee Xilge. | f
formul ated as a fixed dose, such conbination products enploy the ™ conpounds

of thi s 19 nvéawkemr, and evlarectabhipemepncereelldings vead; ib ¢lis besap wncludedtbiye weterremt

Pange. — conpBtin6.dbt ¢r 2378, SERRTHD AN R LiT e IBEU KSR PR i ¢
known 20 anWitaHET- ¥ alyHOTOK4. CTIROM soundeo¥ farh@latTieRBibited adtbritiih &d o0 1S

i nappropriate. The invention is not limted in the sequence o )
adni ni st r at hewE cel grplfgragion assay gphabitipg cell paglifpratign in preseiaparg oithereall lnepor to

or after ad '@hgﬂg&g&gmaprtﬁggb Q@o@%ﬁ&fﬁﬂﬁsﬁtﬁf ytot oxi c agent(s). 25

ASSAYS The phar macol ogi cal properti es e conpounds of this invention
may be 15

Clonogenic Growth Assay

Colony growth inhibition was measured for A2780 ovarian carcinoma cells using a
standard clonogenic assay. Briefly, 200 cells/well were seeded into 6-well tissue
culture plates (Falcon, Franklin Lakes, NJ) and allowed to attach for 18 hours. Assay
20  medium consisted of RPMI-1640 plus 10% fetal bovine serum. Cells were then
treated in duplicate with a six concentration dose-response curve. The maximum
concentration of DMSO never exceeded 0.25%. Cells were exposed to compound for
4, 8 or 24 hours. Compound was then removed and the cells were washed with 2
volumes of PBS. The normal growth medium was then replaced. Colonies were fed
25  with fresh media every third day. Colony number was scored on day 10-14 using a
Optimax imaging station. The compound concentration required to inhibit 50% or
90% of colony formation (ICsy or ICyg, respectively) was determined by non-linear
regression analysis. The coefficient of variance (SD/mean, n=3) = 30%. When
exposed to cells for 24 hours, the compounds of formula I exhibited activity in the

30  clonogenecity assay.



confirmed by a nunber of pharmacol ogi cal assays. The exenplified

phar macol ogi cal assays which foll ow have been carried out with the
conmpoundswaeeerading to the invention and their salts. Thectwsppeass of
formula | exhibited antiproliferative430 activity. Preferred conpounds
exhibit 1C50 values less than or equal to about 10 M WD 02/ 079149

PCT/ US02/ 09497 23 Cell Culture Cell lines are naintained in RPM -1640
pl us 10% f eCambnoiionStsdiesTlondgendoGrowth Assdar ati on Assay 5 Cells are
plated at a density of 3,000-6,000 cells/well, depending upon the cell line

used, in acfmiRitionRhALR to EREninE kB Df HeE L AMbiBKSSThAMia 1§E! | s were

then treated in triplicate wth a seven concentration dose-response curve.
The maxi nuncemhimenen withothep AniDBElastieygantsexere ededhotdKsentielly theviame asxposed
to compound, for 72 hours. Prgliferatjion was .neasured using XTT or, MIS from
Promega. Thieoandamhco %}ye%é)?v,a’ W@é‘f"&b@:‘e ?’ﬁﬁﬁ%t,lonl%sqomgﬁig?aqﬁlﬁﬂt'cﬁlt  ect al
hunan cagceto®Binhtibn §88icHIBICIIR Wddé GebS Mithibded 4ESHPAINd FFEENIRT and | M t ed
to, for exanple, A2780S, SKBR3, MDA-MB-231, PC3, LX-1, K562, HT-29, WDr,
HCT- 15 and P@tharegtingypdasie apoinbie esmpasndsiware adgihistsrededmabiariepiisly of n t he

> ¥ . it Kt 'l i \ .
rore of -t ho tuPhily, BOA'hEORESE Kl Fall bt GO (LTSRN Vi Lo
about 10 M vifedCDanrogahiatiofavbisedapay tHedkshtyogyam \whlil ykis Ahd tHel cdRe]dBS of

measured for A2780 ovarijan carcinoma cells using a standard cl onogenic
assay. Bri efpdditividpogsing|thelingof mylsiphicisewhich compares thgejurvivaldeagtioneef t ur e

pl at es al P 1 i ttach for 18 hours.
Assay 2 &mg%%ng%%g#ésdt@ghg:ﬁ %Wloﬁgﬁéﬁﬂg%%&n;\eg%ﬁl bovi ne serum Cells
were then treated in duplicate with a six concentration dose-response
curve. The i rum catincentrati on of DMSO never exceeded 0.25% Cells were
exposed to SEHSSSEARAYSIS 4 g or 24 hours. Conpound was then renoved and
the cells were washed with 2 volunes of PBS. The normal growth nedi um was
t hen repl ac&be catbeysis profilgeofcelatreated withisompeurdsrf dpanwle & was mioinitdreddy.

Col ony nunb - - e t]nex | I hg statign. The
conpound coﬁé‘gn roziIt?ei% h%é%&’%gggégvéﬁdﬁ?%ﬁ}%%%ﬁ Wegg@g’eggg geo? g‘?\nfhyg;fgati on
(1 C50 o5 | CRAY® paspeLini seakdyid 6vas]l deltige placshndpernaittet itd @&w for 17 hours.

Cells were then exposed to compounds of formula I at varying concentrations for 2 to
24 hours. Following exposure, cell populations were harvested, stained with
propidium iodide to determine DNA content and also stained with the appropriate
immunological reagent for protein biomarkers of mitosis and apoptosis, including, for

20  example, anti-phospho-ThreonineProline, anti-M Phase Phospoprotein 2 (MMP2),
and anti-p85 PARP. The compounds of formula Iexhibited activity in the cell cycle
profile analysis assay, producing significant increases in mitotic and apoptotic

fractions of the cell population.

25  Immunocytochemistry Assays

A2780 ovarian carcinoma cells or PTK2 kangaroo rat kidney epitheilal cells
were plated at a density of 200 to 2000 cells per well in 4 chamber glass slides and
allowed to attach overnight. Cells were then treated with compounds of formula I at
concentrations of 100 nM to 50 pM for 4 to 30 hours, fixed and permeabilized for

30  subsequent staining. Stain reagents included, for example, propidium iodide, DAPI,

rhodamine phalloidin, anti-ctubulin, anti-ftubulin, anti-ytubulin, and the appropriate



regression analysis. The coefficient of variance (SD/ nean, n=3) = 30% Wen
exposed to cells for 24 hours, the conpounds of forrmula | exhibited
activity waor/hmi4930 cl onogenecity assay. WD 02/ 079149 PCTPUBRRIND®4977 24
Combi nation Studies - C onogenic G owsh Assays Conbi nation studies to

exam ne the use of the Eg5 inhibitors of formula | in conbination with

ot her antineopl astic agents were conducted essentially the sane as the
standard colflumoyesgemuddzed seydytantibbdiee XCelstwara imbgaddypusickctdteatinent . I n

the 5 conbi nat%o%ﬁtudi es, the cells were treated with both a conmpound of
formula | af@iospldtupEssceftgESHIORY The serapeunds b frBybLinkhibitgd pipolar

adm ni st er ed,g ¥ (STeNTTal I TR VA : rder of sequence
and | ength gP P%@%ﬁ%ﬁl ?@ICS%ﬁhour2%&2@@%?05%&3'}8@% g)'ta eval uati on was
based upon the i Juwlnheogbgect amaaeryfitbe mventidnealenmeludgeplekmacaddeals Yortuge usi ng

the |ine of ltiplicity which co .es the syrvival fractions of. 10
conbi nat Pon a’?ﬂﬁ%f‘ﬁﬁ#ﬁlﬁo Wlmu‘%ﬂ6§%“ng% 18 CAPCED: 4Y oy Artrits,lhich oy ) e
Anal ysi s Theos@ld atqeyagil EneioRipdufd 8f (e gbindulh T 888&theWabBvE R W4ROS et ifsor mul a

| was monitored by flow cytonetry. Briefly, A2780 ovarian carcinoma cells

wer e seeded pharmeacdlogiviatly agfepmbleldsickadditiorpsad ts yweid| thé¢ nsestfarmbarppusd wethe cul ture
pl ates and perm.tted.to grpow for 17 hours. | 1.s were.then exposed to
Pomounds. oforapdfeadihefl aGte Bf e hurAtH iR AT A el Gavisk SDs.

Fol I owi ng e&g@iﬁs’crﬁolii@fahlve ARBAdeRhd QRSIIVES Bretidtyl § $ic@6tinS hading datvet,h

propi diumiodide to determ ne DNA content and al so stained with the
appr opr i18t e inflammadrnoaidéeiarthetigent for protein bi onarkers of mitosis and

apoptosi s, includi 0- inekroline,.anti-M
Phase Phospopr ot gf;h%q%lk%mgg?ﬁé lggghg%rte? ﬁ%gg%%%%%efﬁgkgg%%ﬁ' ﬁé’g(LCg? > ?for mul a

| exhi bited aedking dnd dsthgttheimsehtiorcatd fe ilrsahiivecratieathaailinidiggal shoulateci ng
significant increases in mtotic and apgptotic . fractions of the cell

popul at i on. UpSerptepd Ht {hesrcmay e pther prmbadiments vach, (Al wislin the siniand seeps &f or
PTK2 kangar %ﬁl%nt{gnlcgﬁggﬁgég ﬁJ‘t‘FnE'cl”HimS Sded'BL &Pl ated at a density of 200
n

to 2000 cells per we In 4 chanber glass slides and allowed to attach
overnight. Cells were then treated with conpounds of formula I at o
]E:gpcent rations of 100 nMto 50 M for E?'xatn?plg hours, fixed and perneabilized
5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-thioxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
A. Step 1
A mixture of 6.42 g of acetoacetamide, 8.0 g of 3-nitrobenzaldehyde, 0.61 ml of
20  acetic acid, and 0.21 ml of piperidine in 30 ml of toluene was heated to reflux. A
Dean Stark trap was used to azeotrope the water produced. After refluxed for 2 h, the
reaction mixture was cooled to room temperature, with a lot of solid appeared, it was
treated with a solution of 300 ml of EtOAc and 25 ml MeOH, the solid was then
filtered off, rinsed with 15 ml of EtOAc twice to give 3.1 g of desired product in 25%

25  yield.

B. Step2

A mixture of 200 mg of the compound of Example 1, Step 1, 198 mg of 2-(4-

methoxybenzyl)-2-thiopseudourea HCl salt, 84 mg of sodium acetate in 3.6 ml DMF
30  was heated at 85 °C for 15 h, then cooled to room temperature. The resulting reaction

mixture was purified by preparative HPLC using a (YMC S5 ODS 20 X 100 mm)



30 subsequent staining. Stain reagents included, for exanple, propidium

i odi de, DAPI, rhodam ne phalloidin, anti-atubulin, anti-(3tubulin,

anti -yt ubmbion/o7amd t he appropriate WO 02/ 079149 PCT/ US02/ @e427502/@%&97
fluorescent-tagged secondary anti bodi®s. Cells were i maged by fl uorescent
and confocal fluorescent mcroscropy. The conpounds of fornula | inhibited
bi pol ar spindle formati on and i nduced a nonoastral array of m crotubul es.

Furt her subjcekimnyetie dasired fraidini wasevhtenraaddso dryiekdl @eﬁxrm&aNaH@elgt(B@ ally for
use 5 as described above including controlling cance i nfl ammati on and

arthriti s \X)Fﬁsé‘ﬁ ed-yiexiractad WiddO X&%‘ﬁBu?FHn‘%‘fle‘i ﬁ@l‘ﬁ%?’ﬁ‘fﬂcé‘ wergs def i ned

above or aﬂl@ ddition
salts, and t agﬁéui\gﬁg gilé}(gﬁr?%%%i%;mt gPorrm as %tfaﬁégﬁlnﬁggve for the
pr epar at i on veéuumn Ehairerh2e Uimgddsirbdpiadgetan 86 % ylyld agai nst proliferative

di seases_as described previously including against cancer, 10 inflammation
and/or arthritis. The fol | ow ng exanpl es and preparations describe the
manner and @rogt@?g of making and using the invention and are illustrative
rather than limting. It should be understood that there nay be other
enbodi ment s Avmixshrefcdithe ednppviund ohExapplei It, Step c¥openg) find Boegessiweagdriton as
defi ned by cl i. 03PP d, her .15 .Ex le 1

5 Oyano- 3 6L HHgaD &8 2ORRER ISt hE bR FLisoarieBegryure SpgLh

pyri m di necabmmfhﬂe@ uAddrdracthne ! ther @&t&my%reﬁrmem&@u&ﬁgram §42 g of

acet oacet am de, of 3-ni trobenzal dehyde, 0.61 of 20 acetic acid,
and 0.210ni CH?S%@EfeW ﬂéCPIMHBUOrgIVQﬁO$mgdémié81v@sprh@alteld8?% weddl ux. A Dean
Stark trap was used to azeotrope the water produced. After refluxed for 2
h, the reaction mxture was cooled to roomtenperature, with a | ot of

sol i d appealedStepd was treated with a solution of 300 ml of EtOAc and 25
m MeOH the solid was then filtered off, rinsed wwth 15 nl of EtOAc tw ce
to give 3.1 @aoquj@gquél@fwggofﬁxggp@ 1pStep; 3 ¢P mg) and gyriling (A-kplde of

rzngt0 hggyg];ntzgkf S) W% eﬁcﬁ))&@ gg&ﬁéﬂjc hs (%fgﬂnéﬁ “;Iag%d gflﬁsrtﬁgé}tcge Oarttze5 1|n n 3.6 n
DVF 15  another 22 pul of ethylchloroformate was added, the reaction mixture was stirred for 2
h, then 0.3 ml of trifluoroacetic acid was added, the resulting mixture was stirred for
another 1 h, and concentrated under vacuum, diluted with DMF, MeOH and a little
CH,Cl, filtered, then purified by preparative HPLC using a (YMC S5 ODS 20 X 100
mm) column to give 22.5 mg of product in 42.7% yield. MS (M-H)* = 345. HPLC RT
20 =2.85min (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.2% phosphoric acid, 4ml/min, monitoring at 220 nm )

Example 2
5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo0-1-(2H)-
25  pyrimidinecarboxylic acid, 1-ethyl ester
A. Step 1
10.92 g of NaHCO; was added portionwise to a solution of 7.83 g of the compound of
Example 1, Step 1 and 7.48g of o-methylisourea hydrogen sulfate in DMF (100 ml),
there was gas evolved. The reaction mixture was stirred for 2 h , then heated at 65°C
30  overnight, cooled to room temperature, diluted with 800 ml of EtOAc, washed with

water (2 x 100 ml) and brine (1 x 100 ml). The organic layer was dried MgSOy,



30 was heated at 85 C for 15 h, then cooled to roomtenperature. The
resulting reaction mxture was purified by preparative HPLC using a (YMC S5
ODS 20 X wOM2/omg149N0 02/ 079149 PCT/ US02/ 09497 26 col um, trhe/utexsosuet
fraction was concentrated to dryness.27Saturated NaHCO3 (50 mM ) was added
and extracted with EtOAc (3 x 50 m ), conbined Et OAc extracts were washed
with 30 M of brine, dried with MgSO4, filtered and concentrated under
vacuumto gifi\hereﬂ%d]:oﬂ@ndﬁ&ﬂmaderpxaoduﬁtTherreﬁﬁﬁ’uy'reeidde was GituBltapin3 A m xture

of t he conpqund of Exanple 1, Ste ng) . and Burgess reagent (150
in 7.0 %06'9 Qﬁh%rhsﬁ%nem@l 4%gpf é%%reatpr%lsmsghﬁg?%%hre for 1 h,

concentrat ed under vacuum then purified by preparative HPLC using a YI\/C S5
10 ODS 20 X 100 mm) columm to give 80.8 ng of desired product in 87%yield.
D. Step4 ToBa Step@tion of the conpound of Exarrpl e 1, St ep 3 ( 60 ng) and

ridine (0.1 m of. _CH2 chl or of or nat e was
g o7\ oA B Gimpouad O EXBREE 2 S S0 ng § 5y Bfken GAGTOR ot & nars

added, the Qeagtmg)pmm:m@lges HRS afd THFe(cioflﬁr)@as A%mehfaﬁem@ t?. The action
trlfluoroacetlc acid was added, the resulting mxture was stirred for

anot her 1 hmizfee wancmsentstesttunded wacuuas duwted avithut59dnlwi Bt O themy@shethd a

little CH2CL iIt n rifi b r ng a (YMC S5
oos 20 x 108" %ﬁfﬁﬂ@ﬂgw@“@ 8??@‘ %f’o’bﬁg d“ie “ﬁg’%@ﬁ’el d. M5

(M H + = 34%ondeh&ie®indd} vaciin® STHE Bsu i reSausRas paifidisitefgeft 5O nm  10- 90%
aqueous net hanol over 4 mnutes containing 0.2% phosphori c acid, 4m | mn,

noni t or ithg ﬁbm@@)gﬁ@ﬁhy tegiiepl 36 me (69.4%) of desired product.

5- Cyano- 3, 6- di hydr o- 4- et hyl - 6- ( 3- ni t rophenyl ) - 2- oxo- 1- (2H) - 25

pyri m di necarboxylic acid, 1-ethyl ester A Step 1 10.92 g of NaHCO3 was

added porti envéise3to a solution of 7.83 g of the conpound of Exarrpl e 1,
f o-methylisourea hydrogen sulfate in DVF (

Dhep e wand LAt e e oSG 2 Qe efthe pepptd of Hampidid,

heated at 63fe 320mc@'ﬁ{1d]£ @Unﬂ)%‘ﬂ@éreﬂgérpatrm%%rﬁ)@fﬂ Hf @thylddhll&BﬁJ‘iim‘ﬁf th 800 m
of Et OAc, was

15  was added slowly. The reaction mixture was warmed to room temperature and stirred
for 3 h, diluted with a mixture of saturated of NaHCO; (50 ml) and brine (50 ml),
extracted with EtOAc three times, the combined layers were washed with brine and
dried with MgSOQsy, filtered and concentrated under vacuum, purified by silica gel
chromatography to give 2.57 g ( 98% ) of desired product.

20
D. Step4
2.5 ml of TFA was added to a solution of 1.44 g of the compound of Example 2, Step
3 in CH3CN (25 ml ) and H,O (2.5 ml ), the reaction mixture was stirred for 2 h, a lot
of white solid appeared. The solid was filtered off, rinsed with CH3CN (3 x 20 ml)

25  and hexane (2 x20 ml ), dried in air to give 860 mg ( 62.2% ) desired product. The
filtrate was concentrated under vacuum, the solid was recrystallized in CH3CN to give
another 320 mg (23.2% ) of product. MS (M-H)* = 329. HPLC RT = 2.53 min (YMC
S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing

0.2% phosphoric acid, 4ml/min, monitoring at 220 nm )



water (2 x 100 m) and brine (1 x 100 m). The organic |ayer was dried
MpSO4, WO 02/ 079149 PCT/ US02/ 09497 27 filtered and concentrated under
vacuum TWe oeesuksi ng residue was triturated in EtQAc- CeCARohexane to
give 5.48 g of desired product as solisd (56% . B. Step 2 5 A mi xture of the
conpound of Exanple 2, Step 1 ( 209 ng) and Burgess reagent 274.5 ng ) in
CH2C12 (5 M) and THE (10 m) was stirred overnight. The reaction m xture
was concentrated under vacuum dil ut Ekample3150 mi of Et OAc, then washed
with saturated NaHCOB8 (2 x 30 md) and brine (1 x 30 ni dried with MySO4,
Concent r at o8 ey SAABGHO-F et PP RREH 0 2sonab BRI 1 ed si 1 ca gel
10 chr omat ogt anty: i ; of desired product. C. Step 3
1.23 m of %ﬁ@g?‘h&e"gﬁé’&gﬁég d?%egl@(%wﬁ?'on of 2.075 g of the compound of
Exanple 2, ASt®pp2 in CH2Cl2 (30 ml) under argon at 0 C, then 0.87 m of

t hyl hli te 1 dd wy. T i ] Xt dt
oom t enbor d0dh hitioq B (he coumpoung of BSHNDIA 2 Sic DD HE O DG B st ur o el
of NaHCCB| ( PPridfne (@4l n‘ﬁ’ﬁ(&l,ngS ﬁlﬁpiﬁlr%éhloro%fhraﬁé‘g(ﬁﬂLMQacﬁfe@ﬁcnﬁrbﬁllf‘f?llyf imes, the

conbi ned | ayers were washed wt rine and dried wth MSOi tered and
concent r at echlgrafermate R iumg; G40 nfoadyanyl the ir¢sulimggelutiopiwasstitredjataphm t o gi ve

2.57 g ( 98% ) of desi roduct. 20 D. Step 4. m, of TFA dded to
2 o bt on PGB ] S BHE sndon e e it At Sturslef NEERRE (26 )
and H2O (2. §301nL), extra@ed Qamletin adtxte 3 508815 Hiied g6 0f) addironéent@ied iRf
white solid appeared. The solid was filtered off, rinsed with CH3CN ( 3 x

20 ni ) 105 apeporferffped 3 white foam. Purifigatiancby ¢hrematogesply (R086YW %y ( 62. 2%
desi red il tor lid
foorystall | SEgArmRREAroRbalE SRR EORRILE AN SHDER XAV e K38 O\ oS

(MH+ = 329. HPLC RT = 2.53 nin (YMC S5 ODS colum 4.6 x 50 mm 10- 90%

aqueous net hanol over 4 mnutes containing 0.2% phosphoric acid, 4ml/ m n,
monitoring & 29®2nm) WO 02/ 079149 PCT/ US02/ 09497 28

To a solution of the compound of Example 3, Step 1 (12 mg; 27 pmol) in THF (0.1

15 mL) was added 2M ethylamine in THF solution (15 pL; 30 mmol) in one portion at
room temperature and the resulting yellow solution was stirred 30 minutes. Dilution
of the reaction mixture with methanol (1.8 mL) afforded a yellow solid which was
collected by suction filtration and purified by preparative HPLC to afford the title
compound as a white solid (20 mg; 22%).

20
In contrast to the method of Example 2 above, in this case the 2-methoxy group
hydrolyzed during isolation and purification to afford the dihydropyrimidinone ring
without the need for treatment with TFA (Example 2, Step 4).

25 Example 4

5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo0-1-(1-oxobutyl)-(2H)-

pyrimidine

A. Step 1

23.7 ul of butyryl chloride was added to a solution of 52 mg of the compound of
30  Example 2, Step 2 and 0.15 ml of pyridine in 0.6 ml of anhydrous CH,Cl,, the

reaction mixture was stirred for 1h, then 24 pl of butyry! chloride was added, the



Exanpl e 3 5- Cyano- 3, 6-di hydr o- 4- et hyl - 6- ( 3- ni t rophenyl ) - 2- oxo- 1- (2H) -

pyri m di necarboxylic acid, 1l-ethyl amde. A Step 1 5 To a solution of the
conmpound wD oz e 2, Step 2 (100 ng; 0.37 nmmol) and pyrcdiuse2/(Q974 nmol ;
18 pL) in dichloroethane (40 nlL) was 2dded 4-nitrophenyl chloroformate (81
ng; 0.40 mmol) and the resulting solution was stirred at room tenperature
for 1.5 hours. The reaction m xture was diluted with saturated NaHCO3 (30

nL), extractredttion s etiftyd ford et Ritparifidd ¥y peepata)ive EIFLLTuMISOMC Z3CODS
concentrated in 10 vacuo to afford a white foam Purification by

chr omat ogr apgfly® {08 mm ) codamn o gixe A aiggdrsiredipiodieied t he desired conpound as a
colorless foam (99 ng; 62% B. Step 2 To a solution of the conpound of
Exanple 3, Step 1 (12 ny; 27 pnol) in THE (0.1 15 nL) was added 2M

et hyl am ne iBh Stdg2sol ution (15 L; 30 mml) in one portion at room

terrperature and the sul ting eIIows utign s stirred 30 m nutes.
Di | uti on® of BBHGI B2 Oﬁ&?{%@oﬂi‘q ﬂpﬁﬁ%ﬁé ter 1804l offHa6} -2 mlel | ow

sol i d whi chpaga 5913 i CeCRuSIGHATf Lb ﬁtv&cf@fadéwja iGN IEA .

preparative HPLC to aff the title conmpound as a te SO
229 . 20 | napdntimedstor anothére?. frbt Haxireadti dixminpire “&sabmﬁetraued uhfiérsyacase, t he

2-met hoxy gro . rol yzed .duy.i i sol t|on afford the
di hydr opyri ﬁf‘@g%ﬁ ﬁ%par\ﬁlY%ghﬁ%t%@gr?ea%W§g ?(SPS Oﬁ'ﬁﬂ"f‘Exanpl e
2, Step 4). gdk 1E><8aﬂ51gld@s14ed product. MS (M-H)" = 327. HPLC RT = 306 min (YMC

5- Gyano- 3, 6- d| hydr o-'4- met hyl - 6- ( 3- ni trophenyl ) - 2- oxo- 1- (1- oxobutyl ) - (2H) -

pyrim dilfe RDSeelpmn £@x $0jmms l(b%%raﬂue%ﬁlnaﬂthai@lmmmwswomalmm ution of

52rrgofth 3 S 0.15 m of pyridine in
0.6 of a?h%?gﬁi’ﬂgﬂ—fg%ﬂﬂ PT%%HB{ggggrl%gtem}}xttﬁ was stirred for |h, then
24 | of butyryl chloride was added, the WO 02/079149 PCT/ US02/ 09497 29
reaction was stirred for 1.5 h, purlfled by preparatlve HPLC using a YMC S5

(ODS Example §
enantio 5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo-1-(2H)-

15  pyrimidinecarboxylic acid, 1-ethyl ester (enantiomer A)
53 mg of the compound of Example 2, Step 4 was dissolved in absolute EtOH,
preparative chiral separation was carried out using a Chiralcel OD-H S5 (4.6 x 250
mm ) column, 20 mg of enantiomer A and 27 mg of enantiomer B were obtained. MS
(M-H)" = 329. HPLC-Chiral RT = 10.44 min (Chiralcel OD-H, S5, column 4.6 x250

20 mm, 10% MeOH / 10% EtOH /Heptane, 1.0 ml /min, monitoring at 220 nm, 94.7%
ee)

Example 6

enantio 5-Cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester (enantiomer B)

25  MS (M-H)" = 329. HPLC-Chiral RT = 12.92 min (Chiralcel OD-H, S5, column 4.6
X250 mm, 10% MeOH / 10% EtOH /Heptane, 1.0 ml /min, monitoring at 220 nm,
99.64% ee)

Example 7
30  5-Cyano-3,6-dihydro-4-methyl-6-(3-aminophenyl)-2-0x0-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl ester



20 x 100 nm colum to give 30 ng desired product. B. Step 2 5 A solution
of 30 ng of the conpound of Exanple 4, Step 1, 0.2 m of H2O and 0.2 m  of
TFA in 1.womR/0CH3CN was stirred for 1.5 h, it was added amatrhmsn2/®447 m of
TFA and stirred for another 2.5 h. Te reaction m xture was concentrated
under vacuum and purified by preparative HPLC using a YMC S5 (ODS 20 x
100 mm columm to give 11.8 ng desired product. M5 (MH)+ = 327. HPLC RT
3.06 mn (YMCschﬁtiomomSngof thercohpbund SOExampld 0; Slfatdg vansl wastthardl over 4

m nut es cont ai nj n 0, horic acid, 4nl/mn, nonitoring at 220 nm
Exanpl e 5 eh"gﬂ’t ]Qggmg of tm (ﬁ) ch?c?nde and heated to reflux under argon for 90 rr%n the )

o Oyano- 3, Srehouiftas fodlEd s Bnd SrAChe PRl Gifods (o &1

pyri m di nec oxylic acrd ester enant| omer
conpound of egxangl witR EtGAep 34( Maml Ml%@bmmwmrgdm@]awmﬁmhed piithpar at i ve

col um, S%B%@&ﬁ%&%ﬁpm PR GeEHTo ot SrhaRel Sl ned. NB.
(M H) + = 32%ex4dRlafd St ﬁJ 15@_ 8 &ﬁﬂxﬂd&m&%ﬁ %E ft%éf'ngu%ed gel um 4.6

x250 20 mm 10% MeOH / 10 /oEt / Hept ane, 1. nitori hg at 220
nm 94. 7% @@a@aq@%%to&ﬁm Bang of desued product as TFA salt. MS (M+H)" = 301.

oy i nechPbonr (48 o b7 Cul QRREN e oD 5B sophe 1 + - 2o

HPLC- Chi r al nBThanoIL@ve?a Imnnteé Gmtmhfgeﬂ 19t E ASAm16RInUMBnAofng 26220 nMr) 10%
MeOH / 10% EtOH /Heptane, 1.0 m /mn, nonitoring at 220 nm 99. 64% ee)

Exanpl el¥ 30 5-Cyano- 3, 6-di hydro 4- et hyl - 6- ( 3- ami nophenyl ) - 2- oxo- 1- ( 2H) -
pyri m di necarboxylic acid, 1-ethyl i}é‘x;“ 02/ 079149 PCT/ US02/ 09497 30 A
solution of 12 ng of the corrpound of e 1, Step 4 in ethanol was
treated W BHCydHd-RG-dihydriord-friethyl B3N, N%Mhﬁl@mhﬁﬁphmymlem L@t argon
for 90 mn., the  reaction was cool ed dowmn and quenched wth saturated
NaHCO8 sol upygmlgmcarboxyhc acid, 1-ethyl ester

A solution of 12 mg of the compound of Example 7 in CH;CN (1 ml) was added

15  paraformaldehyde ( 40 mg ), sodium cyanoborohydride ( 30 mg ) followed by 2 drops
of acetic acid. The reaction mixture was stirred at room temperature for 2 h, then
quenched with saturated NaHCOj solution and extracted with EtOAc three times. The
combined organic layer was washed with brine, dried with Na,SQO4 and concentrated
under vacuum. The resulting residue was purified by preparative HPLC to yield 3.2

20  mg of desired product as TFA salt. MS (M+H)" = 329. HPLC RT = 1.76 min (YMC
S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing

0.1% of TFA, 4ml/min, monitoring at 220 nm )

Examples 9 throughl5 were prepared using the methods of Example 2 with the
25  substitution of an appropriate benzaldehyde in Step 1.

Example 9
5-Cyano-3,6-dihydro-4-methyl-6-(3-trifluoromethylphenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester

30  HPLC-HI 100% at 2.84 min (YMC S5 ODS column 4.6 x 50 mm, 10 - 90% aqueous
methanol over 4 minutes containing 0.1% of TFA , 4 ml/min, monitoring at 220 nm).

MS: [M+H]* = 354.



extracted with EtOQAc (3 x 50 ml ). The conbined organic | ayer was washed
wth 5 HO dried with Na2SO4 and concentrated under vacuum It was
triturat eWowedtvishexane and ether to give 8 ng of crude pradmusn2/ombi ch was
further purified by preparative HPLG1to afford 3 ng of desired product as
TFA salt. M5 (MtH + = 301. HPLC RT = 1.685 mn (YMC S5 ODS colum 4.6 x 50
nmm 10- 90% aqueous nethanol over 4 minutes containing 0.1 % of TFA,

A4m /mn, nmonitoring at 220 nm) 10 Examplel®

5- -3, 6-dj hydr o-4-, hyl - 6- ( 3- (N, N di net hyl i h ) -2- -1-(2H) -
pyﬂ/?ﬁngi necér%r'?’é'ﬁg&oyﬁnﬁwré‘&%‘égclh%s@a ﬁ%ﬁ?ﬁp‘%fp"ﬁn of Oi((r)\e (28

conpound of ﬁg’gi& 4rH ﬂ—?ghl {- I-§S71 s added 15 par af or mal dehyde (40 ny
), sodium cygﬁo oroﬁylgirolﬁge 30 %15 %%tﬁiowed by 2 drops of acetic acid.
The react i otdBHGH 80 %es 3 mimr @MELS Y @B cobmpes. 4tuFEmimn02 M% ddueous
guenched _wth

tyrated NaHOO8 sol ut i ted with Et OAc th
i s, The TRHRPHER: AR crupBna L AT hnr PABLOHAE L0 a0t

and concent ngg.q81-gyndgspvacuum The resulting residue was purified by
preparative HPLC to yield 3.2 20 ng of desired product as TFA salt. M
(MtH)+ = 329. HPLC RT = 1.76 min (YMC S5 ODS colum 4.6 x 50 mm 10-90%
aqueous net hanol over 4 m nutes cont ﬁi ni n%sl 0.1% of TFA, 4m /m n,
nonitoring at 220 nm) Exanples 9 th 5%'89 ]were prepared using the mnethods

of Exanpl e 3-@ydns-3,6xihydrosdtifethylll-{PmetHoxsphaRiy-25kbaAl nzal dehyde in
Step 1. Exanple 9 5- Q/g(ﬁg- 3, 6- Jlt hydr o- 4- rrg?h?pn{i (3-t rl@bee
| uor onretify| premjidinecarbexylic acidy 1-edyl psteli necar boxyl i c acid, 1-ethyl ester

30 HPLC-HI 0 ' . - 90%
aqueous et iaer JG2P 1T RV SSTODE SOt £ 5P RATT 0t

moni t ori ng atett2a6] ovg 4 milvtes cdfitklhing=0. BHAf THA 0L MVASh ADomETinda0 20084807 31
Exanpl e 10 .

5- Cyano- 3, GWZI{VB‘T}& F-3t hyl - 6- (2, 3-di chl or ophenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1-ethyl ester

Example 12
15  5-Cyano-3,6-dihydro-4-methyl-6-(3,5-dichlorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
HPLC-HI 87% at 3.26 min (YMC S5 ODS column 4.6 x 50 mm, 10 - 90% aqueous
methanol over 4 minutes containing 0.1% of TFA , 4 ml/min, monitoring at 220 nm).
MS: [M-H] =352.
20
Example 13
5-Cyano-3,6-dihydro-4-methyl-6-(3,4-dichlorophenyl)-2-oxo0-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
HPLC-HI 100% at 3.197 min (YMC S5 ODS column 4.6 x 50 mm, 10 - 90% aqueous
25  methanol over 4 minutes containing 0.1% of TFA , 4 ml/min, monitoring at 220 nm).

MS: [M-H] = 352.

Example 14
5-Cyano-3,6-dihydro-4-methyl-6-(3-cyanophenyl)-2-oxo0-1-(2H)-

30  pyrimidinecarboxylic acid, 1-ethyl ester



HPLC-H 100% at 3.2 mn (YMC S5 ODS colum 4.6 x 50 mm 10 - 90% aqueous

nmet hanol over 4 mnutes containing 0.1 %of TFA, 4 mM/mn, nonitoring at

220 nm) . wbB2/0fd4H - = 352. Exanple 11 PCT/US02/09497
5- Cyano- 3, 6-di hydr o- 4- net hyl - 6- ( 3- neti2zoxyphenyl ) - 2- oxo- 1- (2H) - 10

pyri m di necarboxylic acid, 1l-ethyl ester HPLC-H 100% at 2.42 mn (YMC S5

ODS colum 4.6 x 50 mm 10 - 90% aqueous nethanol over 4 m nutes

cont ai ni ng GIPLYG-8l 93 % at,2.32 min/ (YMIC SF0ODS@blungh 46 x20mAN)L0 - OBE: adubbd] + =
316. Exanple 12 1 ) .. ) L

5- Cyano- 3, 6-Htﬁﬂwaf ovel 4iainHies centpiging 4 Tpt Jfgh e mpinyin pmgnidering 2s g0 nm).
pyri m di neCM@:[Mquj(I)]@:aé:lild’ 1-ethyl ester HPLGH 87%at 3.26 mn (YMC S5
ODS colum 4.6 x 50 nmm 10 - 90% aqueous nethanol over 4 m nutes
containing 0.1%of TFA, 4 m/mn, nmonitoring at 220 nm. M [MH)-
352. 20 Exanple 13

5- Cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 3, 4- Bk&BPEr Boheny! ) - 2- oxo- 1- (2H) -

pyr i ni di nec8reanbl3 6-dhydho-dr lg.- s ¥1-2.9Q%0 2197 mn (YMC
ODS col um 2.6 X S%Gnq‘inﬁydli‘g ?‘n%%l(%efqﬁg%ﬁghﬁ%&nﬁmgﬁgf{%?gg 4 m nutes
cont ai ni ng @ytimidinetavhoxylic a¢idnd-ethyhestex ori ng at 220 nm. MS: [MH - =
352. Exanpl % 00% ) 6 90

5- Cyano- 3, 6° dify o d94% e £y 8- (Y P2 BRERYFIL L0 8,09 SRy 20%queous
pyri m di necafenenyl dver aGhiduted coithiiinga® t @rof WP A 24 hifdiA ImBETdriAsQR 209 48], 32
HPLC-H 93%at 2.32 mn (YMC S5 ODS colum 4.6 x 50 mm 10 - 90% aqueous

S5

met hanoll0 ovMS:AMyiHiEe!6cont ai ning 0.1 % of TFA, 4 mi/nmin, nonitoring at

220 nm). Ms: [MrH + = 311. 5 Exanple 15
5- Cyano- 3, 6-di hydr o- 4- net hyl - 6- ( 4- net hoxyphenyl ) - 2- oxo- 1- ( 2H) -
Example 16

5-Cyano-3,6-dihydro-4-methyl-6-(4-methylphenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester

15 A. Stepl
A cloudy solution of 3-aminocrotononitrile (41 g, 0.5 mol ) in Et;O (500 ml ) was
added dropwise to the 15% HCI solution (115 ml) at 0°C over 30 min with vigorous
stirring, and the reaction mixture was stirred at 0°C for 15 min. The aqueous solution
was then separated, extracted with Et;O (2 x 125 ml ), the combined organic phases

20  dried with NaySOy4. Triethyl orthoformate ( 83 ml ) in a 500 ml three-neck flask
equipped with addition funnel and distillation set was stirred in 60°C-65°C oil bath,
the above ether solution was added dropwise such that the rate of addition was equal
to the rate of distillation. An additional 83 ml of triethyl orthoformate was added to
the reaction when the addition of the ether solution was half complete, the oil bath

25  temperature was slowly raised to 100°C, and the reaction mixture was then stirred for
5 h. Distillation gave 26.6 g (38%) of desired red solid product at 150-155°C/ 2mm
Hg.

B. Step2
30  To a mixture of O-methylisourea sulfate (9.9 g, 80 mmol), the compound of Example
16, Step 1 (7.4 g, 53 mmol ) and ethanol ( 90 ml ) was added Et3N ( 11 ml, 80 mmol).

The mixture was stirred at room temperature for 15 min, then stirred at 66°C for 3 h,



pyri m di necarboxylic acid, 1l-ethyl ester HPLC-H 100% at 2.55 mn (YMC S5
ODS colum 4.6 x 50 mm 10 - 90% aqueous nethanol over 4 m nutes

cont ai ni /go®2A9%1aed TFA , 4 mi/mn, nmonitoring at 220 nm . PCTAWSVBo94pM-H] + =
316. Exanple 16 33

5- Cyano- 3, 6-di hydr o- 4- net hyl - 6- (4- net hyl phenyl ) - 2- oxo- 1- (2H) -

pyri m di necarboxylic acid, 1l-ethyl ester 15 A Step 1 A cloudy solution of
3- ami nocr ot andnércentrated &ﬂxeg;ov@EEOHDlEt())Ncr(&EhﬂO afidORONBY migsveraddizd, theopw se

to the 15% HC solution (115 m ) at OC orous . stirring,
and the re(;@ﬂ'i“?S’HS lﬂyﬁf UeE S\ﬁﬁ%ragefilaf‘ﬁiéﬁr%ﬁtedo‘@“f‘ ggo%(g,xnso mhbq%%@ﬂge%ol ution
was then se organi c
phases 20 drB?geagIC\?mg%/ere‘%Née{égﬁ&?q’%ﬁNeAtg %%g?ée%t tgglr%réagmegj} %‘gﬁ Eﬁ& amggso m

t hr ee- neck disaslied eriatiQfgedilmedhhmdgh tishica gelpad| wash&ddwﬂtEﬂOAad/hqmame(t was

sti rred 65C o t he, above e r solution was ded ropw se
Such that 't AA FaREmgye dtfiPlosinidad uiined ffordger sanconrac. afha soud G

addi tional @BtalHed Wastrbdr§éthyizePint epfans WEE@Ang@Q?@I%W @rystalls, IB%giﬁtGS%‘ When
the addition of the ether solution was half conplete the ol | "bath 25
terrperatureywé% sIovay raised to 100C, and the reaction m xture was then
stirred for Distillation gave 26.6 g (38% of desired red solid
product at EO 15 C 2mm Hg. B. Step 2 30 To a m xture of O-nethylisourea
sul fate (9. gs mmol ), the conpound of Exanple 16, Step 1 (7.4 g, 53
mol ) apd @IMﬂmn &%ﬁto@lhag\@énﬁ‘ﬁjgﬁﬂn@ ek 191, 1 80 NERlo i)wag-Q@deW xture WO

was stirred at room tenperature for 15 mn, then stirred at 66C for 3 h,

02/ 079149 PARPUSS2AL@owItion3E thedmeponod af Exarapletl6, $epdv@s maomS IBOREin( 80 i)

and H20 (80 re.ad ueous. wer e ra ed and extracted
wth e one. CoBedRF € i den, e iop it S8 s Sara e feateei
Na2SO4, conggnt s Rl £dHed 3GhiVeT AR RAbdr walhiigdy ae/a?socdhfe%eseﬁ% wdl Et CAc,
filtered through a silica gel pad, washed w th Et OAc/hept ane 51/1) to
renmove dar kslogllpwarmaertitotrhemcempémtde dnd dtirgt dom min.Fateated M1eA71 (Fhel sol i d

t hus li)%al nengV@? Srm{: ) %grte%ldliedz el'(nje ﬁnl}tlpr%%&a%regtréctg& Olbt\ﬁ ]%t8A%I(¥?< Iyemj OV¥1 crystal

5.18 g i

combined organic layer was dried, concentrated and chromatographed on silica gel to

give 45.6 mg of desired product in 91% yield.

D. Step 4

20  To a solution of the compound of Example 16, Step 3 (109 mg, 0.45 mmol) was
added pyridine (0.2 ml, 2.5 mmol) in dry CH,Cl; (5 ml) followed by ethyl
chloroformate (0.1 ml, 1.05 mmol), and the resulting reaction mixture was stirred at
room temperature overnight. MeOH was added, the resulting mixture was stirred for
15 min, concentrated, and chromatographed on silica gel column to give 100 mg

25  desired product as colorless o0il (71% ).

E. Step5
A mixture of the compound of Example 15, Step 4 (100 mg , 0.32 mmol), H,O (0.7
ml), CH3CN (0.5 ml) and TFA (7 ml) was stirred at room temperature for 2 h. The

30 solution was then concentrated to remove CH3CN, saturated NaHCO; was added to
make the mixture basic, the white solid precipitate was filtered, washed with H,O, and
dried to give the desired product (64 mg). The crude product was dried and

recrystallized from EtOH / H,O to give another 20 mg desired product as white solid.



yield. C. Step 3 10 A solution of p-tolylnmgnesiumbromde in ether ( 1M 1
m, 1 nmol ) was added dropwi se to a solution of the conmpound of Exanple
16, Step wo(©0Z®79rep, 0.5 mmol) in THE (2 nl) at OC under apgomSoHépaoT eacti on
m xture was stirred at the tenperatur®d for 1.5 h, another 3 ml of Gignard
reagent was added at -78C, the reaction was slowy warnmed to room
tenperature and stirred for 2 mn. Saturated NH4C1 (5 mM ) 15 and H20 (5

m) were addés(MHB* Bi300UHPLOEST £t 40emiY MCtSS GBDOAS I 4.63650Mnm), 10t he

conbi ned or%ﬁnic | ayer was dried, concentrated and chroqatqgraphed on
silica gel t8% yugaiymebapg] oyer 4axnyteycortaeing0-3% phasghorie peid, Hml/gizp 4 20
To a sol uti : gﬂp@ﬁ nd of Exanple 16, Step 3 (109 ng, 0.45 nmol) was
added pyrid?ﬂgﬁ%Sﬁggt , .g mmol) in dry CH2C12 (5 m) foll owed by ethyl
chloroformate (0.1 m, 1.05 mml), and the resulting reaction m xture was
stirred at roomtenperature overnight. OH was added, the resulting
mxture was stirred for 15 nin, cond&AMP gb, and chromat ogr aphed on

)s. lica gel %otm-ﬁ,@.ahy&ml@.%&ﬂy@écgﬁ@i{)xﬁﬂ&xadygq@y@.Q.hmg&?%ghic <7é%3 ,

E. Step 5 A mxture of the conpo np tep ,
mmol ), H2O @0id{1-ethyl.esteel3CN (0.5 m) and TFA (7 m) was stirred at room

h. The 30 soluti t trated t.
OBON, “sat uraes T e 4T ES AR REP A (30 CrASrIoD PHITRR e
solid preci phlj dagadRe dytloh&lBfhagYRRMEEhI¥HAIN(2HAGH ead 1.0'hil 8 mhIpicve the

desired product (64 ng). The crude product was dried and recrystallized
from Et OH / 4#Oundergrgom, theatintion 2(s stpvd e siarmdd pr mwdoctempsramire tardsoted. WO

02/ 07e1{5 PETL SRR oAl M A TSR EG SL  0n (HE S5
. 22 phosohes A ort W b ophio 0ot HEIh IR R,
aci d, 1-ethyndeencentrated to give yellow oil. The oil was dissolved in CH;Cl; (2 ml), then
pyridine (80 pl, 0.9 mmol) and ethyl chloroformate (50 pl, 0.5 mmol) were added, the
mixture was stirred at room temperature for 30 min, stirred for another 10 min after
15 which H,O (25 ul ) and EtOAc were added, and the mixture dried over Na;SOy ,
filtered through a silica gel pad, and concentrated to give yellow oil. The oil was
dissolved in CH3CN (2 ml), HyO (0.3 ml ) and TFA (0.2 ml) were added, and the
mixture stirred at room temperature for 2 h. Saturated NaHCOj3 solution and EtOAc
were added, the aqueous layer was separated and extracted with EtOAc, and the
20  combined organic layer was dried over Na,SOys, concentrated and chromatographed
on silica gel to give 35 mg of desired product as yellow foam (60%). MS (M+H)" =
392. HPLC RT = 3.60 min (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous
methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min, monitoring at
220 nm)
25
Example 18
5-Cyano-3,6-dihydro-4-methyl-6-phenyl-2-oxo0-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl ester
To a solution of the compound of Example 16, Step 2 (55 mg, 0.37 mmol) in dry THF
30 (2 ml) was added phenylmagnesium bromide (2 M in THF, 2 ml, 4 mmol) dropwise at

-78°C under argon. After addition, the reaction was slowly warmed to room



To a solution of the conmpound of Exanple 16, Step 2 (30 ng, 0.2 nmol) in
THE (1.2 m) was added cycl ohexyl magnesium chloride (2 Min ether, 1.0 m,
2 nmol ) awo-024%C4under argon, the reaction was slowy war FeER/US02/09%a9™M
tenperature, and stirred 10 for 10 m35. Saturated NHACL was added, the
resulting mxture was extracted several tinmes with EtQAc, the conbined
organic layer dried, filtered through a silica gel pad, and concentrated

to give yel tanpeaiathre abdatieiet fovasbodi BEmin @dtil $arGng Glater(a? drshll) eafdden pyridine
(80 R, 0.9 mml) and ethyl chloroformate (50 R, 0.5 mmg wer e added, the
mi xture was S8turstpd i Bt soltion anddd:Qtvgrecaddsd, tBomyxtare was extiagted dithanot her 10

mn after 1 I . \ xture dried
over Na2 Sm?t%b?{}e%?l Ifxﬁs?g%%%eg:ﬂg}bﬁe%?%égﬁé %gﬁqggsﬁdd le?o%glg}eﬁg?gg“éd to give
yel | ow oi | . cdirenoated wad chrdimasgraphed ion silid3 @bl to2ivd JolidHizEriéiade nThe ol TFA

0.2 m) _were added, .and the mxture stirred at roomtenperature for 2 h.
(Sat ur at Zaél sQlypd;in (gﬁlgﬁ@ @tl))cf)@\u“g% I(éelélﬂge é “t’ﬂ‘_él) é‘éfh‘gfgﬁ]sm!kg[?

separ at ed apgl1 &t [ Aah&s wikd didBl %@th@%@cﬁ&ﬁng@u&h lsRRdd @8R ¢ | ayer was

dried over Na2SO4, concentrated and chromatographed on silica gel to give
35 ng of desimpalatpreddu@ hasTheakhaivnfvoamuetdtgl witiS Midf)H,O, dilded. withPi. C RT =

3.60 nmn (th/gq%%ﬁéjig §O| urrE, 4.6, x 50 rran 0- 90% aqueous = et hanol over 4
m nut es conf&i%i , DOFSHETS X fure ¥@s driedioyar NaenOu il tsraddhraygh stlicagoh nm
25 Exanpl @ 18umn to give the intermediate as an oil. The oil was lved in CH3CN (5

di
5- Cyano- 3, 6-di hydr 0- 4- net hyl - 6- phenyl - 2- oxo- 1-( ZIEBS-Opyr i m 5I|3necarrB%’xyl iC
aci d, 14et h{0d8t5eml)od AFdo(0A inhrweat atdesl, denmpatiod noifk tuEx siqpédfot 65 hSirep 2 (55

, 0.37 1) in dry THE dded phenyl i.um.bromde (2 M
T i |2 pores g in Vi, Sunlee N s WS BRI on the
reaction wagigtufVaid WRr itdte wa® MBI @AdUAA LAURETREG)ZABO4RA inFROAC

tenperature and stirred for about 10 min, until starting materi al
di sappear ed/ hepteneup £ived’ONpg Selid produstdn 6atyiplOMSe™+H ded86. tHLGRTtr e was

extracted w Et r i , he i hed organic |l ayer was
dried over I{trazg%E %%Bé\@-epﬁ[&rq%?geg{g%dé %Egggr%’t 10%?@% e %?ﬁhg%oé Og‘]’g’i to give
sol i d im$er menlited eontaihidg 901 %ATBA Vsl /eiis.sabviedingt @MY (5 m ), pyridine
(0.15 m, 1.8 mmol) and ethyl chloroformate

Examples 19 through 24 were prepared using the method of Example 18 with the

substitution of an appropriate arylmagnesiumhalide.

20 Example 19
5-Cyano-3,6-dihydro-4-methyl-6-(2-methylphenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
MS (M+H)" = 300. HPLC RT = 1.41 min. (Phenom-Prime S5 C18 4.6 x 30 mm, 10-
90 % aqueous methanol over 2 minutes containing 0.1 % TFA, 5 ml/min, monitoring

25 at 220 nm)

Example 20
5-Cyano-3,6-dihydro-4-methyl-6-(3-chlorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester

30  MS M+H)" = 320. HPLC RT = 1.43 min. (Phenom-Prime S5 C18 4.6 x 30 mm, 10-
90 % aqueous methanol over 2 minutes containing 0.1 % TFA, 5 ml/min, monitoring
at 220 nm)



(0.1 M, 1 mol) were added, and the reaction m xture was stirred at room
tenperature for 0.5 h. The reaction was quenched with 50 | of H2O diluted
with 5 mvook/oBEu@Ac, the resulting m xture was dried over PREAS094H7 | t er ed
through silica gel colum to give th® intermediate as an oil. The oil was
di ssolved in CH3CN (5 m), 10 H20 (0.5 m) and TFA (0.4 m) were added, the
reaction mxture stirred forl.5 h, and concentrated in vacuo. Saturated
NaHCO3 sol uti on was added to neutral Examphe2l m xture, and the precipitate
was t hen flltﬁred S glr dri ed, Recr}(lstalllzatlon in EtOAc / heptane to

give 70 ng sot¥prSulibydrortseshyk e ytlupronhepil)-2-oxobi2Hlp c RT = 1. 28
mn. (Phenom, Pfdu%e%?r@h@a@idxlgﬁﬂ'&ﬁe}o 90 % aqueous net hanol over 2 15

m nut es cont'ai nin nonitoring at 220 nm Exanples 19
t hrough 24 \MSéMﬁHH%baBéd HBLGQI’IE hd. 29emhnclehoExl%mpé65m8\M6h30hmn 10-

substitutio an a ne5|unh 0

- Oyano 3, 68 garsu TRy oer ZREngP A L 2 58. 1 MR mofitoring
pyrim di necat bpxyhhc acid, 1l-ethyl ester M5 (MrH)+ = 300. HPLC RT = 1.41
mn. (PhenomPrime S5 C18 4.6 x 30 mm 10- 90 % aqueous net hanol over 2

m nutes containing 0.1 % TFA, 5 m/mn, nonitoring 25 at 220 nm Exanple
20 5-Cyano- 3, 6-di hydr o- 4- net hyI 6- ( Examipbe 2henyl ) - 2- oxo- 1- (2H) -

pyri m di necar 320. HPLC RT = 1.43
m n. (Pheno%r 'ﬁekgéﬁ%l‘gl‘%} ﬂécﬁ Eﬂ?rfﬁﬂ?ﬁ’l’q‘fg%’(;iﬁ’ggwg H)ret hanol over 2
Q'Cq_ybggzl?8gzgym,aglegalqm%yﬁggﬂdﬁ_@h{mgter monitoring at 220 nm) WO 02/ 079149

5- Cyano- 3, 6 M ﬂyIde :43%&&%@?611(3-1f4|4uomofiﬁwn9m)Przno§5C118(4zw 30 mm, 10-
d t t 304.., HPLC
B 1 " Phenodt Bf isicolis Rglngr o2 DYpinfiRt o Rl b TEA O bl e ager 2

m nutes contap20mg) 0.1 % TFA, 5 m/mn, nonitoring at 220 nm

15 Example 23
5-Cyano-3,6-dihydro-4-methyl-6-(4-fluorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester
MS (M+H)" = 304. HPLC RT = 3.21 min (YMC S5 ODS column 4.6 x 50 mm, 10-
90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min,

20  monitoring at 220 nm)

Example 24
5-Cyano-3,6-dihydro-4-methyl-6-(2-fluorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester

25  MS (M+H)" = 304. HPLC RT = 3.05 min (YMC S5 ODS column 4.6 x 50 mm, 10-
90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min,

monitoring at 220 nm)

Example 25
30 6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-

pyrimidine-1-carboxylic acid ethyl ester



Exanpl e 22 5-Cyano- 3, 6-di hydr o- 4- net hyl - 6- (4- chl or ophenyl ) - 2- oxo- 1- ( 2H) -
10 pyrim di necarboxylic acid, 1l-ethyl ester M5 (MtH + = 320. HPLC RT = 1.44
m n. (Pheworme®rimme S5 C18 4.6 x 30 nm 10- 90 % aqueous neCharsot/omver 2

m nutes containing 0.1 % TFA, 5 m/m3¥, nonitoring at 220 nm 15 Exanple
23 5-Cyano- 3, 6-di hydr o- 4-net hyl - 6- (4-f | uorophenyl)-2-o0xo0-1-(2H)-

pyri m di necarboxylic acid, 1l-ethyl ester M5 (MtH)+ = 304. HPLC RT = 3.21
mn (YMC S5A088pcbl um 4.6 x 50 mm 10- 90% aqueous mnet hanol over 4 m nutes
contai ning Q.2% phosphoric acid, 4 mM/mmn, _ 20 nitoring at 220, nm

Exanpl e 24 4 &ﬁﬁbt-" gﬂ%’-"ﬂmﬁ iRheny M‘HW‘-‘J@Q(‘?XQ'EEO%‘ETEMW‘})‘ opyramidine o) -
pyrim di necathpsytyiic ffd dmide. S MikufSses, 5 DR (MAuMEH: q‘beﬁ% ehg)ﬁéfz.&f = 3.05
mn (YMC S5 CDS colum 4.6 x 50 mm 10- 90% aqueous r% hano ver 4 m nutes
cont ai ni ng @ 294 pirosiplroeioaceaanide (40irig/ 0.0 mmatpnir¢a0(0i 9z, d65.RRMolpodpeanpl e
25 30

6- (3, 5- B s- £PIOFAE 6 b el AymRRArgn Bifiioside etherats (L9 BLY,ACH£0-8¢ mBldr o- 21

g\yr IS{H di Qe- An@ THF2Y MIG) s tbaRl Y b5 eS8 & 1 MDA R RT B ISR eRIZRI 4B 37
. ep '

4- (3, 5- Bi s- resuftingpresipitatss were wolloctal bievasphmIilyaison wastdavitle THEh gt @ipyri mi di

ne- 5-carboxvlic aci y de. A m xt ure..of, . .

3,5-bis(tri ?ﬁﬁ%?oo%‘a’? ﬁlfﬁ%ec %“5108@1%%9 ?ff Apéte Sﬁl,ld(ﬂ??(}g’ M)) , acetoacet am de
(1.01 g, 10.0 mml), urea (0.90 g, 15.0 nmol), copper 5 chloride (0.1 g,
1.0 mmol ), boron trifluoride etherate (0.09 nL), AcOH (0.04 nlL), and THE
(20 nL) 'hasBnékPed at 65 C for 18 h and cooled to room tenperature. The

R b R S e VST IS U T S
g, 36% . 10S5Rarbomfril2. To a mixture of compound from Step 1.(1.10 g, 3.0 mmol) and
' pyridine (12 mL) at O °C was added trifluoroacetic anhydride (1.3 mL, 9.0 mmol)
slowly over 10 min. The reaction mixture became a clear brown solution and was
15  stirred for 18 h, then poured into water. The resulting off-white precipitates were

collected by vacuum filtration, washed with water, and air dried to give the title

compound as a light brown solid (1.06 g, 100%).

C.Step 3

20  6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester. To a solution of compound from Step 2
(60.0 mg, 0.17 mmol) in THF (2 mL) chilled to -78 °C was added LDA (0.15 mL,0.30
mmol, 2.0 M in hexanes). The resulting mixture was stirred at -78 °C for 15 min,
warmed to -25 °C for 15 min, recooled to -78 °C and ethyl chloroformate (20 pL, 0.20

25 mmol) was added via a syringe. The reaction mixture was stirred at -78 °C for 15
min, gradually warmed to room temperature and stirred for 1 h, quenched with MeOH
and concentrated in vacuo. The residue was purified by preparative HPLC
(methanol/water); product fractions were combined and concentrated in vacuo to
afford the title compound as an off-white solid (28.4 mg, 40%).

30 'H-NMR (DMSO-ds, 400 MHz): § 10.64 (s, 1 H), 8.19 (s, 1 H), 7.93 (s, 2 H), 6.15 (s,
1 H),4.17 (m, 2 H), 2.10 (s, 3 H), 1.17 (t, 3 H, J = 7.0 Hz). LC/MS (ES+) 444
(M+Na)*.



4-(3,5-Bis-trifluoronethyl phenyl)-6-nmethyl -2-o0xo-1, 2, 3, 4-tetrahydro-pyrimd
ine- 5-carbonitrile. To a m xture of conmpound from Step 1 (1.10 g, 3.0
mrol ) andwopgnrdine (12 nmL) at 0 C was added trifl uor oacetrica/obydpi de (1.3
m, 9.0 mol) slowy over 10 min. Thi reaction m xture becane a cl ear
brown solution and was 15 stirred for 18 h, then poured into water. The
resulting off-white precipitates were collected by vacuumfiltration,
washed with water, and air dried to give the title conpound as a |ight
brown solid (1.06 g, 100% . C. Step

6-(3,5-Bis-trifluoronethyl phenyl) - awalez@ﬁnat hyl - 2- oxo- 3, 6- di hydr o- 2H

Sep 2 (608 Rgro¥ahs 4%19@;3%%;? SRS P pp AR et LIRS U

(0.15 i, O. Bmylnstat 2.0 Min hexanes). The resulting mxture was stirred
at -78 C_for 15 mn, warned to -25 Cfor 15 mn, recooled to -78 C and

et hyl ch?oroformate (20 L, 0.20 25 mmol ) was added via a syringe. The
reaction my @ig was stirred at -78 C for 15 nin, gradually warned to room
tenperature and stirred for 1 h, quenched with MeOH and concentrated in

vacuo. The ﬂeHﬁ’di!é mﬁlwaqmrb&&ﬂyteprawdrmrdeM@ca(‘lvmtltrdn.oI /wat er) ;

pr oduct fracl‘bt0 Osp tree O e 'é avtl,cesd |nd¥acuo t afford the
title corrpoun SPFT S % 2?(51‘%: NRk?(DI\/BOdG
400 MHz): 6c6ﬂaﬁﬁ1g(e§soltitldﬂ)of1§ea1@ 1(7Sg 19. 4htiunoF) Oderafdendd01.386mll 32 0Smmol H) ,

4.17 (m 2.10 (s, L 117 (t 7.0 Hz). LC/ NG (ES¥) 444
( MeNa) +.10 A T LR I Y A AR Tﬁfaﬁé relpgider argon and heated at

6-Buty! - 5 cy3ndrét L s 21 Pl F DA Das 2o POt Rigerhfifel X! 1 ¢ act d

et hyl ester

4- Hexyl - 6- npblyphes@hmest&;@&gmwmmdﬁemm ﬂeféaoglgnlgnmuwwhe ed tub
ot o o o e bl ot PuPaty  Ta SRt or Gy TS bR R o
12.9 mmol ) t&aa&%&s&t&a%&%ﬂtaﬁs@&uaén Gras AuttaliZ8PWIth 1N NhBH(ha ML) under

argon and heat ed
15 extracted w1th chloroform (3X100 mL). The combined organic layers were dried

(NaySOy), filtered and concentrated under vacuum to give the title compound (0.940
g, 97%): HRMS 192.1143 (M-H)". The product was used in the next step without

further purification.

20 B.Step2
6-Butyl-5S-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic acid
ethyl ester. LDA (0.585 mL, 1.17 mmol, 2.0 M in hexane) was added dropwise to a
solution of compound from Step 1 (0.150 g, 0.777 mmol) in THF (5mL) at —78°C.
The reaction mixture was stirred at -78°C for twenty minutes and ethyl chloroformate

25 (0.111 mL, 1.17 mmol) was added in one portion. The reaction mixture was allowed
to warm to room temperature and was stirred for sixteen hours. The reaction mixture
was quenched with saturated ammonium chloride (35 ml) and the solution was
extracted with chloroform (3X100 ml). The combined organic layers were dried
(NaxS0Oy), filtered and concentrated under vacuum. The residue was purified by flash

30 chromatography (eluting 2/1 ethyl acetate/hexanes) to afford the title compound
(0.110 g, 53%) as a solid.



75C for three hours. The reaction m xture was cooled to room tenperature,
pol yphosphate ester (8.80 g, 29.8 nmmol) was added and the reaction m xture
was heatwd oan78%C for four hours. The reaction m xture waeTasol/@dst o room
tenperature and poured on ice. The ajueous sol ution was neutralized with
N NaCH and 15 extracted with chloroform (3X100 nlL). The conbi ned organic
| ayers were dried (Na2SO4), filtered and concentrated under vacuumto give

the title camp 1 %A 211 ( - rogyct was

used in the gi@?%@%ﬁ?%‘gﬁ)@@?hér %u%ﬁf{c{gfﬁgnwg%%d;g?gg f2>§'41

6- But yl - 5- cyardaim 21 ho4 (2 38,0t B]-8:2di(1y AHY-L26& (y 1H U b)), :0c33r(ooMy).i ¢ aci d
ethyl ester. LDA (0.585 nL, 1.17 mmol, 2.0 Min hexane) was added dropw se
to a sol ut M%264 MerpoliRMS26m1S0eM1H)0. 150 g, 0.777 mol) in THE (5nl)

at -78C. The reaction m xture was stirred at -78C for twenty m nutes and

ethyl chloroformate 25 (0.111 ni, 1.#; nni)%%; was added in one portion. The
reaction’m xture was allowed to war K8 Plo/m t enperature and was stirred

for sixteen 5@%&-4-%%*1‘3@%-}19P?Pﬂeﬂypfﬁox&l@is-dmﬁﬂﬁﬁﬁgygi wﬁﬁ.w at ed

ammoni um chl or1de (35 ) and the sollution was “extra chl orof orm
(3X100 nl) . cattwxybebeidadetbytpamide | ayers were dried (Na2SO4), filtered and
concentrated under vacuum The residue was purified by flash 30

chromat ography (eluting 2/1 ethyl acetate/ hexanes) to afford the title
conpound (Q.3%p g, 53% as a solid. WO 02/079149 PCT/US02/09497 39 1H NWR
(DVMBO-d6, 400 MHz): 8 0.86 (t, 3 H J =6.79), 1.21-1.33 (m 7H), 1.54-

1. 65 (m!02Hp;Cyampsd-methgr-(3-nitnaphene-2-exo-36)dihydge2Mtpyrirhidide-1- 6. 42) |

10. 33 (s, 1I£% , 2 .156((§I\/Hr 4. | e 27
5- Cyano- 4- me %b)ﬂxy@g %@_ﬁ%%%@rﬁﬂ g)m’f ggoq%l?%qn %%@ér%‘@ﬂ%@%?m“a?he- | -
car boxyl i ¢ pheryBoky1a)3 . dectfhydtepyrimilithe-5-carbonitrile (0.43 g, 1.7 mmol,
5- Cyano- 4- net hyl - 6- ( 3- ni t rogphenyl ) - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne-| -
car boxyl i ¢ BEsPared byithe mstheddescaibed in Exggnple 2059€Rd;i i/ %ofe yield) in THF (15
6- Vet hyl - 4- (3 178 was added LDA (1.25 5 mmpol, 2.0 M in h i
phenyl ) - 2- oxo:)l, 2,3, 4W?Se%r § ydr o-(p'yr |mr]ﬁgﬁ ne-B-dar %ll’?l terxﬁ?ees)'(y.lilgﬁsg,tm%. 7
mol , 15  mixture was stirred at -78 °C for 15 min, warmed to -25 °C for 15 min, recooled to -
78 °C and 4-nitrophenyl chloroformate (0.50 g, 2.5 mmol) was added in one portion.
The reaction mixture was stirred at -78 °C for 15 min, gradually warmed to room
temperature, quenched with water and extracted with ethyl acetate. The organic
extract was washed with brine, dried (MgSO4) and concentrated in vacuo. The
20  residue was purified by flash column chromatography on silica gel using 50% to 70%
ethyl acetate-hexane as eluant to give the title compound as a light yellow solid (0.38

g, 53%).

B. Step 2
25  5-Cyano-4-methyl-6-(3-nitrophenyl)-2-oxo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid methylamide. To a solution of compound from Step | (12.5 mg,
0.03 mmol) in THF (1 mL) was added methylamine (4.1 uL, 0.033 mmol, 8 M in
EtOH). The reaction mixture was stirred for 2 h and concentrated in vacuo. The
residue was purified by preparative HPLC (methanol/water). Product fractions were
30  combined, concentrated in vacuo and lyophilized to give the title compound as a

colorless solid (8.2 mg, 87%).



prepared by the nethod described in Exanple 26, Step 1, in 77 %yield) in
THE (15 nL) at -78 C was added LDA (1.25 nL, 2.5 mmol, 2.0 Min hexanes).
The resulwongo79% m xture was stirred at -78 C for 15 m npcrarsnea4n -25 C
for 15 mn, recooled to - 78 C and 4-4i t rophenyl chloroformate (0.50 g, 2.5
mmol ) was added in one portion. The reaction mxture was stirred at -78 C
for 15 mn, gradually warnmed to room tenperature, quenched with water and

ext ract ed wi'HINMIRh@Me@HRL, 2460 M 3892 0inC1 }EX$ ua@tt 189 MR8 hed, ¥é bt i ne,
dried Sﬁ and concentrated in vacuo. The 20 residue was purified by

flash coI umiDchpdfitat Gdaphy Hm, 630 (scd HyeR- 8243, @d{BQ%&(& 8% L&YMRA (ES+)

acet at e- hexgg I@I%N% guant to give the title conpound as a |ight yellow solid
(0.38 g, /? tep 2 25

5- Cyano- 4- net hyl - 6- (3-ni trophenyl) - 2- oxo- 3, 6- di hydr o- 2H-pyri m di ne-| -
carboxylic acid nethylam de. To a solution of conpound fromStep 1 (12.5
my, 0.08 mml) in THE (1 nm.) was adBsample28/| anmine (4.1 uL, O. 033 mol , 8

1T, LD OO SR RS b A by SRR "

vacuo. The resi T epa ifANo!

Product fraetlytavaidee T Bdlaams-MethylQoneesphaiydd,l Bl,4watealg/dadp§rnhﬁdhmbisl-i zed
to give the title conpound as a colorless solid

02/ 079149 Péﬂ\f}’%ﬁﬂ% & Ot/ mmolprebiaipedHnds, % Al Wlil)e PISC@Wd‘{Sﬁilb® H)
8.17 (t, 1 D 0 6. 30
(s 1( H . Hl E)a%rrsrf,)h]: 2§H)ﬁ%f> 1) i 4 &L(Jﬁtet%hyhi)o duzal Ql?d%zsrg&&? éocgﬁ?\é?@rah? Exarrpl o
28 b5- C\]@nowas aédddwl ﬁemsoduﬁn bidndd (13 ne, O 1ydmole) HAfter stivrihigrfer teacar boxyl i ¢
acid ethyl am

S bt ht o BiThstEs, e Rotinglel S0l me, 0,70 rympls) yias A S SeRELOB SRS 1S ( 100

ng, 0.47 maliged Qbﬂlaétmﬁqcétate@ﬁd Waxh&d Witk ilhBRitAE a6adWher SePeihed 1n
Exanpl e 26, Step 1) nL of tetrahydrofuran under argon at room

t enper at ur ebmige.whke @rmﬂe(@nbydrmﬁrreeg@@mmmlﬁagﬁd prgtelqmrangwasmomerrmdez}z Af ter

stirring fo e S added.
The reacti o%actr'ﬁ% S?ﬂegé{v{aoﬁﬁaﬁflp%ﬁ By ?12‘3[}\; ?ﬁ&f % g?&?éﬁgﬁée é h dilute
citric aei dethybicetatciickaned BrHtediveO0 iRy (7‘5h%) df ﬂlt@@cdrﬂﬁﬂhhdraﬁuSvm&gsaﬁél um
sul fate) or g[_?nl c extract was concentrated in
-NMR (DMSO-dg, 400 MHz) 6 10.51 (br s, 1 H); 8.79 (t,J = 5.4 Hz, 1 H); 7.22-
7.48 (m, 5 H); 6.09 (s, 1 H); 3.10-3.25 (m, 2 H); 2.08 (s, 3 H); 1.03 (t,J =7.2 Hz, 3

H). LC/MS (ES+) 285 (M+H)".

20 Example 29
5-Cyano-6-(3,5-dichlorophenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid 2-methoxy-ethyl ester
Using 3,5-dichlorobenzaldehyde and following the procedure described in Example 2,
the title compound was obtained in 3 % overall yield.

25 'H-NMR (DMSO-ds, 500 MHz): & 10.59 (s, 1 H), 7.66 (t,1H,J=1.6 Hz),7.31(d, 2
H,J =1.6 Hz), 5.90 (s, 1 H), 4.26 (m, 2 H), 3.54 (m, 2 H), 3.25 (s, 3 H), 2.11 (s, 3 H).
LC/MS (ES+) 384 (M+H)".



vacuo and the product purified by flash chromatography on silica gel,
eluting with 15 ethyl acetate/ hexanes (3:2) to give 100 ng (75 %9 of title
conmpound we oaowhit e solid. 'H NVR (DVSO d6, 400 MHz) 6 1@chUs(be94s7 1 H);
8.79 (t, J =5.4Hz, 1 H; 7.22- 7.481(m 5 H); 6.09 (s, 1 H; 3.10-3.25
(m 2 H; 2.08 (s, 3 H; 1.03 (t, J =7.2 H, 3 H. LOM (ESt+) 285
(M+H) +. 20 Exanple 29

5- Cyano- 6- ( 3, 5-di chl or ophenyl ) - 4- net Eth%leom) 3, 6-di hydr o- 2H pyri m di ne-1 -
carboxylic aC|d 2- met hoxy- et hyl ester 5-di chl orobenzal dehyde and

fol I owi ng t ReC b‘f‘l?c‘é'&éﬁthy'd%‘%‘?ﬁt@dﬂﬂ\‘@'&ﬁﬁhy&’@“yl)t%@'dﬁﬂ1‘9 Mmpound was

[y, 766 (1 P Eearb ik acid wThRER (200 e ) 5. 00 (5. 1 8.
4.26 (m 2 HMsing335dflgoron2thsflhen3daldaéhyde and de)QWlﬁg 4 InddsficaBiohlof thel{ﬁ;‘bc?ﬁilfeESﬂ

384 (M 2/ 079149 PCT/ US02/ 09497 =41 e 3 i

5- CyginoH%l WQFW% Tple 3 P ile GePBRBIhYR ﬂ%ﬂf}n?‘% ng3 % eNeshyisldz

pyrim di ne- 14£LRHA h | tor r(gmt | dehyde
and foll ow ng:a nngd?lt%émglo) ?Egﬁ](g cedtzr@ (%1 zdﬂéjstgﬁ% ed |Iﬂyéx%gpai

t he t| tl e céhpdBddny2sl)dhoRaisnad);, h.13 (ﬁ/o3di/elr=a’v.b Ha)elLd/MS (BSNVBSY QRCHS?, 400

S 8.6 7.60 (m 2 H, 7.53 (m 2 H), 6.37 (s, 1 H), 3.30
(m 2 H), %é%%?qagbm 1.17 (t, 3 H J = 7.0 Hz). LG MS (ES+) 353 (MH) +,
375 (M+Na) +. 10 Exanple 31

5- Cyano- 6- (3, 5-di chl orophenyl ) - 4- met hyl - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne-1 -
car boxylidc aci d et hyl am de Usi ng 3, 5Edamplec¥lobenzal dehyde and fol |l owi ng a

nodi ficatiop of th cedure ri bed i.n L.e etltlecnpound
was obt ne3-<?wns>-fﬂ%@-%‘i?wyhsv@?ﬁfge%xﬂm%(%&y o-difgviepipinect'T0 5o
HJ 18Hz) 7.27(d, 2H, J= Hz), 10(s 1H) 3. 16(m2H) 2.09(s, 3H) 1.03 (t, 3
H J = 7.0 Hsing itdmlqr@m;algwd@mmfalloveug amadifagation Bf ghepirecedipre
described in Example 2, the title compound was obtained in 5 % overall yield.
15 'H-NMR (DMSO-ds, 400 MHz): & 10.56 (s, 1 H), 8.76 (t, 1 H, T = 5.3 Hz), 7.63 (t, 1
H,J=18Hz),7.27(d,2H,J=1.8Hz), 6.10 (s, 1 H), 3.16 (m, 2 H), 2.09 (s, 3 H),

1.03 (t, 3 H, J = 7.0 Hz). LC/MS (ES+) 353 (M+H)", 375 (M+Na)".

Example 32
20  3-Butyryl-4-(3,5-dichlorophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-
S-carbonitrile
Using 3,5-dichlorobenzaldehyde and following the procedure described in Example 2,
the title compound was obtained in 7 % overall yield.
'H-NMR (DMSO-ds, 500 MHz): & 10.63 (s, 1 H), 7.63 (t, | H, J = 1.6 Hz), 7.26 (d, 2
25 H,J=16Hz), 6.04 (s, 1H),2.95(m, 1 H),2.74 (m, 1 H), 1.54 (m, 2 H), 2.11 (s, 3
H),0.86 (t, 3H,J =7.1 Hz).

Example 33
5-Cyano-4-methyl-2-0x0-6-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
30  pyrimidine-1-carboxylic acid (2-dimethylamino-ethyl)-amide
Using 3-trifluoromethylbenzaldehyde and following the procedure described in

Example 2, the title compound was obtained in 8 % overall yield.



20

3-Butyryl -4- (3, 5-di chl orophenyl ) - 6- net hyl - 2- oxo-1, 2, 3, 4-tetrahydropyrimdin
e- 5-carbwoiokn7dies Usi ng 3, 5-di chl orobenzal dehyde and f ol | eeirnigot/bea97
procedur e descri bed in Exanple 2, the title conpound was obtained in 7 %
overall yield. "H NWVR (DMSO d6, 500 MHz): 5 10.63 (s, 1 H), 7.63 (t, 1 H J
= 1.6 H), 7.26 (d, 2 25 H J=1.6 H ), 6.04 (s, 1 H, 2295 (m 1 H,

EXM I(m 1 11 NMFSOMEOH-B, H)0 MRIZ15 154 (3, 1 H), 7.89 86, § 1), @25(s, 4 1D, 343 Hz) .
a e
5- Oy no- 4- méThYFD23.886m61 8. 256 (6 Uk Smek AFIZpIEIY (5 6 H)62.45 Kkl H0.930

pyri m di ne- rTIHe ?@é%@f@aﬁ%gﬁﬁpd' met hyl am no- et hyl ) -am de Usi ng

3-trifluoro d follow ng the procedure described in
Exanpl e 2, the t|tIe corrpound was obtained in 8 %overall yield. WO

02/ 079149 PCT/ US02/ 09497 42 1H NVR (MeOH-d4, 400 MHz): S 7.64 (m 1 H),
7.59 (m>3 H), 6.25 (s, 1 H), 3.43 FﬁimPQ-i}‘i,338(m 1 H, 2.56 (t, 1 H,

J =6.2 H) s a%%%-é—}letﬁylkﬁ-oxg 6](§ t‘ﬁ?uo?orﬁeth}lp‘hegyﬂ 3 Mhydrg% (ES+) 396

(MrH) +. 5 EX
5- Cyano- 4- nptyhyrhdiirealecanﬂm@&otdaeidﬂ@thﬂ&shyl phenyl) -3, 6-di hydr o- 2H

pyri m di ne car oi c S-ethyl ester Using . . .
3-trifluor oi’@i‘ﬁyf Qﬂ?&?f&@ﬁy E“V%q ?@&toﬁﬁwélgrﬁ)’a‘f)fiiﬁ&étt‘?‘b‘hf t4¢ PrasedHE ocedur e

descri bed i opover al |
orere 5o 195%1&%&? CI%EC;&th@@ lthhttlltl@ cslgmaéﬂ@&maggﬁfwﬁo&e?a@yléfdo o 62 (m

3 |‘|) 61Q4 (H;NMIR (4DCI3, ZB)DMW)ZSEHZJ, (212D, 161 (B, HH)J752©ms93|1'12))624(826 (t, 3

5 Gyano- 4 mEOI BT S0oR B 44 AP SN Eh e AT =37 & HI N pHUSARS

pyrim di ne- @,9@9{4 | c acid (2-hydroxy-ethyl)-am de Using
3-trifluoronethyl benzal dehyde and follow ng a nodification of the procedure
described in Exanpl e 2, the t|tIe corrpound was obt ained in 15 % overall

yi el d. 1H—N|\/R(I\/EO—I-d4 400 MHz) 7.58 (m 3 H), 6.25 (s,
1 H, 3.58 20 (m 2 H), 3.35 (m 2 rbaxa‘é‘l’ksﬁ(s 3 H. LCMB (ES+) 369

(MtH) +. 15 5-Cyano-4-methyl-2-0x0-6-(3-trifluoromethylphenyl)-3,6-dihydro-2H-

pyrimidine-1-carboxylic acid (2-hydroxy-ethyl)-amide

Using 3-trifluoromethylbenzaldehyde and following a modification of the procedure

described in Example 2, the title compound was obtained in 15 % overall yield.

'H-NMR (MeOH-d,, 400 MHz): § 7.63 (m, 1 H), 7.58 (m, 3 H), 6.25 (s, 1 H), 3.58
20 (m, 2 H), 3.35 (m, 2 H), 2.15 (s, 3 H). LC/MS (ES+) 369 M+H)".

Example 36
4-(3,5-Dichlorophenyl)-6-methyl-2-0xo0-3-(thiophene-2-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile

25 Using 3,5-dichlorobenzaldehyde and following the procedure described in Example 2,
the title compound was obtained in 5 % overall yield
'H-NMR (DMSO-ds, 400 MHz): § 10.78 (s, 1 H), 7.96 (d, 1 H,J = 4.8 Hz), 7.72 (d, 1
H,J=3.1Hz),7.64(t, 1H,J=1.8Hz),7.36(d,2H,J =1.8 Hz), 7.17 (m, 1 H), 5.92
(s, 1 H), 2.82 (s, 3H), 2.18 (s, 3 H). LC/MS (ES+) 415 (M+Na)".

30



Exanpl e 36

4-(3,5-Di chl orophenyl) - 6- net hyl - 2- oxo- 3- (t hi ophene- 2-car bonyl )-1, 2, 3, 4-

t et r ahydrwpyeiordiad ne- 5-carbonitrile 25 Using 3, 5-di chl or olremasbziedayde and

foll owi ng the procedure described in #8xanple 2, the title conmpound was

obtained in 5 %overall yield 1H NVR (DVSO d6, 400 MHiz): 6 10.78 (s, 1 H),

7.96 (d, 1 H J=4.8Hz), 7.72 (d, 1 H J =3.1Hz), 7.64 (t, 1 H J =

1.8 Hz), 7.36 (d, 2 H J = 1.8 Hz), Exiﬂlp(m7ll-l), 5.92 (s, 1 H), 2.82 (s,
+

I?;CT/ bs(%z/lggggeyam);%-@qg Ngoégﬁel)lyli}l?me(stl\lf;i\gzoxoﬁ 6 legd?'g/Z%I? g%‘;rgmdme-l-

5- 6- 4- et hyl - 2- -3, 6-di hydro-2H pyri m di ne-| -
Lo o byl spieRgRade ! L Y, 2000, 0 I 0P

carboxylic I'nternmedi ate | X was obtai ned using
3, 5-difluor éthienu@llajeﬁﬁd\elsahdurfedldsmg mdtﬂ@r@aepzaidﬂryde and édowilethei N Exanpl e

2. The titl t 28 % ld. fol d
of Examphe BOTHPRIR 00 B Gleseopiel vaSiaplal %175'8%%%6 "6, 21
(s, 1 H, 3-fca70vﬁﬂgth% rbﬂedu?ec;faix(aﬁlple%"l) 1.12 (t, 3H J = 4 Hz). LC M5

(ES+) 321 (MtH) +. 10 Exarrp
5- Cyano- 6- (éHEI\IMiH(IGMCdmeMPl)Z)Aﬁ&@T fry) 2 BB, oG Gu,6 H)),6y2lr G5 2H) 327 (g2 ne- | -

Che. pr bedurt: GAets SHRaTiE (e tatts? ik e RIS AT SIS "obt i nod in

36 %yield for the final two steps. 15 1H NWMR (CD3C1, 400 MHz): 6 8.26 (s,
1 H, 6.83 (m 2 H), 6.73(m 1H, 5,80 (s, 1 H, 4.27 (m 2 H, 2.15 (s,
3 H, 1126 (t, 3H, J = 10.4 Hz). LC Kzapmpkd8 322 (M+H)+. Exanple 39

4-(3,5-Difl 6a et hyl - 2- ax0-3- ( pi per,j di.ne-1 - bon 1,2,3,4- 20
t et r ahydr op§o¢¥ﬁo Qﬁ%’ %‘r“bﬁ?ﬁ%f’?ﬁ )-g-m @"Qriﬁ’gf’gtfgdﬂyd\ﬁ&éi%mﬂh@ eiki ng
3,5-difluor Qﬁ)ﬂﬁ,&ﬂl@lmu@mﬁr@gt&ol | ow ng the procedure described in Exanple
2. The title co ound was obtained in 30 %yield follow ng the procedure
of Exanpl e &Jsing 3,5-difluorobenzaldehyde and following the procedure described in Example 2,
the title compound was obtained in 36 % yield for the final two steps.
15 'H-NMR (CDsCl, 400 MHz): 6 8.26 (s, 1 H), 6.83 (m, 2 H), 6.73 (m, 1 H), 5.80 (s, 1

H), 4.27 (m, 2 H), 2.15 (s, 3 H), 1.26 (t, 3H, J = 10.4 Hz). LC/MS (ES+) 322 (M+H)".

Example 39
4-(3,5-Difluorophenyl)-6-methyl-2-0xo0-3-(piperidine-1-carbonyl)-1,2,3,4-
20 tetrahydropyrimidine-5-carbonitrile
Intermediate IX was obtained using 3,5-difluorobenzaldehyde and following the
procedure described in Example 2. The title compound was obtained in 30 % yield
following the procedure of Example 3.
'H-NMR (CD;0D, 400 MHz): 8 7.01 (m, 3 H), 5.62(s, 1 H), 5.48 (s, 1 H), 3.37 (m, 2 H), 3.24 (m, 2
25 H), 2.14 (s, 3 H), 1.84 (m, 4), 1.28 (m, 4H). LC/MS (ES+) 361 (M+H)".

Example 40
4-(3,5-Difluorophenyl)-6-methyl-2-o0xo0-3-(pyrrolidine-1-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile
Intermediate IX was obtained using 3,5-difluorobenzaldehyde and following the

30  procedure described in Example 2. The title compound was obtained in 18 % yield

following the procedure of Example 3.



"H- NWR (CD30D, 400 MHz): S 7.01 (m 3 H), 562(s, | H, 548 (s, | H, 3.37
(m 2H, 3.24(m 2 25 H), 2.14 (s, 3 H, 1.84 (m 4), 1.28 (m 4H).

LG M5 ( ES¥D 03619149Mi-H) +. Exanpl e 40 PCT/US02/09497

4- (3, 5-Di fl uorophenyl ) -6-nmet hyl - 2- oxod3- (pyrrolidi ne-1-carbonyl)-1, 2,3, 4-
tetrahydropyrimdi ne-5-carbonitrile Internediate | X was obtai ned usi ng

3, 5-di fl uorobenzal dehyde and fol l owing the 30 procedure described in

Exanpl e 2. THmM‘K{@wpm@mzl}w?%ms | neg, sa4%181°(q>al~e”dei30182) rlthe
procedure of 1E>g<a WD 02/ 079149 PCT/ US02/ 09497 44 1H NMVR ( ¢D3CD

ey 6 55 T8 Hoh 447 (a2 Bad & 79 Hi ST, 2973 060, 4 ) Al 3 ) ot
He), 7.67 (1 2 29-3. 30 4 2.16 (s,
3 )H) ! (72(%4) EE/%E%E%?%@EZI(IMW 5 Exanpl e A

5- CGyano- 4- net hyl - 6- napht hal en- 1-yl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- | -
carboxylic acid ethyl ester Using naphthal ene- |-carboxal dehyde and
follow n§ the procedure of Exanple 2Examplg 4k nedi ate XXIV was obtained in

44 % Id o0.xield. ' H NVR
(Va0 e, a0 xﬁ%‘?%&@:@%@@%‘%ﬁ?‘- R DG tinglho 2 Bigitingr £ ENE
T O HE) 7 e Ty 6 oh (41 1 4 O (m > H 2.05 (s
3 H), 1.00 Usingnaphthglene- @rbwidehz@/wé fp@w@gsh%pmdlarerog EXappls i e 42

ga%gQSI |40 rrg%tl %Qﬁhvﬁés%t%gwnggﬁ%}%ggn?tﬂ(%yatﬁ oxgtr}iJL ﬁ&w gb@ﬁ?gl-l oW ng
t he procgedune2df fEekinpl e 25, 20 internediate XXIV was obtained i n 44 %
b ocedur o deBOYMBGTS Ceseih MBS 1SR | (o0 (Cabl. ke T i 8. 9801, 1 1y
gm_ i |?:|) Hz) ’Hsg é";t% e, H719J a1 H_d&HZ 4'11@ 43? i) %ﬁﬂ §5JH),:1 H 384 68,5 .59 -
(d,1H,J= 70Hz) 6.73 (s, 1 H), 404(m 2H) 2.05 (s,3H),1.00(t,3H,J=17.0
Hz). LC/MS (ES+) 336 (M+H)".
15
Example 42
5-Cyano-4-methyl-6-naphthalen-1-yl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using naphthalene-1-carboxaldehyde and following the procedure of Example 25,
20  intermediate XXIV was obtained in 44 % yield. The title compound was obtained in
67 % yield following the procedure described in Example 28.
'H-NMR (CDCls, 400 MHz): § 8.83 (t, 1 H, J = 5.3 Hz), 8.43 (d, 1 H, ] = 8.4 Hz),
7.96 (s, 1 H), 7.84 (m,2 H), 7.61 (m, 1 H), 7.52 (t, 1 H,J=7.0Hz),7.42 (t, 1 H,J =
7.9 Hz), 7.36 (d, 1 H,J = 6.2 Hz), 7.14 (s, 1 H), 3.30 (m, 1 H), 3.21 (m, 1 H), 1.92 (s,
25 3 H),1.11(t,3H,J=7.5 Hz). LC/MS (ES+) 335 M+H)", 357 (M+Na)*.

Example 43
6-(3-Bromophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester

30  Using 3-bromobenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 25 % yield and the title compound was obtained

in 80 % yield.



7.9 Hz), 7.36 (d, 1 H J =6.2 Hz), 7. 4( 1H, 3.30(m 1H, 3.21 (m
1H, 1.92 (s, 253 H, 1.11 (t, 3 H J =7.5Hz). LOM (ES+) 335 (M+H) +,
357 (MtNaye.o2kxanpl e 43 6-(3-B PCT/US02/09497
romophenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3,4- di hydr o- 2H pyri m di ne- |- carboxylic
acid ethyl ester 30 Using 3-bronobenzal dehyde and foll ow ng the procedure
of Exanple 25, internediate XXIV was obtained in 25 %yield and the title
conpound vvaéqumq@sbl,lmoaﬁ >675h81 m\wd@ﬁ@ﬁ 49_9H GIE US04 9T m42'>

“H NVR (CDC13, 400 M&): 8 A e aﬁ bDH)H§ 'H? "%
4.33 (m 2 H9|)222(822 }()5133 (HﬁHﬂ%ZO(HZ) MI»‘MSJ(ES+73@4 EM)'-H)T_C/MS (ES+) 364
(M+tH) +. Exanple 44 5

6- ( 3- Bronophenyl ) - 5- cyano- 4- et hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-1 -
carboxylic acid ethylam de Using 3- bEgampkiyal dehyde and fol | owi ng the
procedure of Exanple 25, internediate XXV was obtained in 25 %y| el d. The

title cofpofrid- &mnmrceayhédcxano -Bmethyli2=0xp-3,6tdibydnog2 Hipyrpmidineilr e

5.3 1) 7, GUATHG S bmigkdE BV { BED 20 ) Ly Y 706 (2 1, 6. 24
(s, 1 H, Smmg(%bro&dﬁ):nzal?dehg)df( and fﬂ)llbl)vmgillh&@rc(cbdu@ offExdmple 26,0 Hz). LC/ M5
gEg};n?i Ergttﬁwedzat%%gﬁé’ W3- qbﬁ%ﬂﬂfr%r?érﬁétwm phB{itls campousdiyasabtaingd in

gy{ Ir m‘ ?Lgsoﬁe%\lélileggﬁr@gﬁd@&h ﬁ{acgaar %é%cgi\r/l?neérlljgd F%am%r ocedure of Exanple 25,

i nt er medo at éH)NMR Wl@,bt()@lMHd) |8r8 GS(t% H él:dS Zahld) g/a: ] (rs; 1 Hs E&trpﬁ,uhﬂ) Was
obtained in %

8(171 éé{)d 19imH2 HJD @24 (~‘5 T fllh)" 247(1151Z 1@@12 1@ (H3H) ) 1&9(&:3#21)1 6. 06

7.77 (m 2

(d, 1 H J =18 ﬂC/MS@@%(r@63%\w+205(d 3 H J =0.9 H), 1.05 (t, 3
H J =7.0 Hz). ng/zl\/s (ES+ )354?( + 376 (MtNa). Exanple 46 25

5- Cyano- 4- net hyl - 2- oxo-6- (2-tri fl uoronet hyl phenyl) -3, 6-di hydr o- 2H

Example 45

15  5-Cyano-4-methyl-2-0x0-6-(2-trifluoromethylphenyl)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester
Using 2-trifluoromethylbenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 43 % yield and the title compound was obtained
in 30 % yield.

20 'H-NMR (DMSO-dg, 400 MHz) & 10.58 (s, 1 H), 7.77 (m, 2 H), 7.58 (t, L H, T =7.5
Hz),7.51(d, 1 H,J=8.4 Hz), 6.06 (d, 1 H,J =0.9 Hz), 4.06 (m, 2 H), 2.05 (d,3 H,J
=0.9 Hz), 1.05 (t, 3 H,J = 7.0 Hz). LC/MS (ES+) 354 (M+H)*, 376 (M+Na)".

Example 46

25 5-Cyano-4-methyl-2-0x0-6-(2-trifluoromethylphenyl)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 2-trifluoromethylbenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 43 % yield. The title compound was obtained in
26 % yield following the procedure described in Example 28.

30 'H-NMR (MeOH-ds, 400 MHz): § 9.07 (s, 1 H), 7.69 (d, 1 H, T = 7.9 Hz), 7.64 (d, 1
H,J=79Hz),7.54(d,1H,J=79Hz),7.49(t, 1 H,J=7.9 Hz), 6.48 (s, 1 H), 3.17



pyri m di ne- 1-carboxylic acid ethylam de Using 2-trifluoronethyl benzal dehyde
and follow ng the procedure of Exanple 25, internediate XXI'V was obt ai ned
in 43 % ywelodo7dilke title conmpound was obtained in 26 % yiperdishobd4omi ng t he
procedure described in Exanple 28. 3046 H NVR (MeOH d4, 400 MHz): S 9.07 (s,
1H, 7.69 (d, 1 H J=7.9 H), 7.64 (d, 1 H J =7.9 H), 7.54 (d, 1 H,
J=7.9 H), 7.49 (t, 1 H J=7.9 H), 6.48 (s, 1 H, 3.17 WO 02/ 079149
PCT/ US02/ 094972 H462.4 (s, 3 1) 1.08.(t1 3 H,9,= BOH)z). LAMIS((ES+B358 (M+H)'7305 Hz) .

LG M5 (ES+) 353 &I\/HrH)+ 375 (M+Na)+. Exanple 47 5

5- Cyano- 6- ( 8* oxycar bonyl phenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydro- 2H

pyri m di ne-1-carboxylic acid ethyl ester Using nethyl 3-fornyl benzoate and
followi ng the procedure of Exanple 25, internediate XXIV was obtained in
30 %yield and the title corrpound waExapki4¥ed in 50 %vyield. 10 1H NWVR
(MeOH+ d4 5 93

(SRS 430 ont-6¥ methy eyl hieny ) “omp iy 2-og-3-dlhydrg - 3

70 Fy. LG Yemibfen b e ilid cnffboed ) +, Banple 48 15
3- (5- Cyano- 3- et hyl car bano | - 2-o0xo0-1, 2, 3, 4-tetrahydropyri m di n-4-yl
)- benzoi c &sing meshih3- fm&enwtmgxdmﬂhyingahé prqwdhbenﬁaaaraplar?d foI | ovvi ng

th d f t XX bt % | d.
The ©Lit1 e cUNpOIRSARIS Rt S0 sl andite SFEE samigueces foadeds o ©
descri bed i m sxeogabR. 28. 20 1H NMR (MeOH-d4, 400 MHz): 8 8.94 (s, 1 H),
7.89 (m 2 H, 748 (d, 1 H J =79 H), 7.40 (t, 1 H J =79 H), 6.15

(s, 1 HO 3'BNVR (MeOH-d:3100MHa): &8.63 (m2 By, 160 (18 H), 7.32 05 I(H), 5®3H, J =

BB 5111816 CBUCPt 8B st Belh s 20beo ) B i biiot e JT A s

ot P e bt cral e an 1ol 1
Example 48

15 3-(5-Cyano-3-ethylcarbamoyl-6-methyl-2-0xo-1,2,3,4-tefrahydropyrimidin-4-yl)-
benzoic acid methyl ester
Using methyl 3-formylbenzoate and following the procedure of Example 25,
intermediate XXIV was obtained in 30 % yield. The title compound was obtained in
40 % yield following the procedure described in Example 28.

20 'H-NMR (MeOH-d,, 400 MHz): & 8.94 (s, 1 H), 7.89 (m, 2 H), 7.48 (d, 1 H, ] =7.9
Hz),7.40 (t, 1 H,J =7.9 Hz), 6.15 (s, 1l H), 3.83 (s, 3 H), 3.17 (m, 2 H), 2.07 (s, 3 H),
1.05 (t, 3 H,J = 7.0 Hz). LC/MS (ES+) 343 (M+H)", 365 (M+Na)".

Example 49

25 BMS-511181 6-Butyl-5-cyano-4-methyl-2-oxo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 1-buteraldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 97 % yield. The title compound was obtained in 55 % yield
following the procedure described in Example 28.

30 LH-NMR (DMSO-ds, 400 MHz): § 0.85 (t, 3 H, J = 6.7), 1.07 (t, 3H, J = 7.2), 1.23-
1.29 (m, 4H), 1.44-1.60 (m, 2H), 2.05 (s, 3H), 3.17-3.32 (m, 2H), 5.04 (t, 1H, ] = 6.0),
8.70(t, 1H, J =5.5), 10.30 (s, 1H). MS 263 (M-H)".



XXI'V was obtained in 97 %yield. The title conpound was obtained in 55 %
yield followi ng the procedure described in Exanple 28. 30 1H NVR ( DVSO d6,
400 MHz) :wB 00/0884¢t, 3 H J =6.7), 1.07 (t, 3H J = 7.2) pCT/uAB2/094929 (m
4H), 1.44-1.60 (m 2H), 2.05 (s, 3H),473.17-3.32 (m 2H), 5.04 (t, 1H, J =
6.0), 8.70(t, 1H, J =5.5), 10.30 (s, 1H. M5 263 (MH)-. WO 02/079149
PCT/ US02/ 09497 47 Exanpl e 50

6- (3, 5-Bi s-trifluoronethyl phenyl)-5-cyano-4-net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri m di ne-1- carboxylic acid ethylanide 5 Using

3 5-bi s-trifluoromet hl benzal dehyde aFB¥amBlePni ng t he procedure of Exanple

ontai ned | neBO SRy ETaOT TS PR e R e e B I o

| H NMVR (wcpngMMewrbosyI&ﬁ@dethylmnme J =513 H), 7.86 (s, P H, 7.77

R O e O
6-(2,5-Bis- QS'IB!eHHé&Q@t)thP%MMde ?ﬂ’?(ﬂp% 1@Iﬁt Fﬂ’llﬂ@le(%fﬂpgmﬁi' Whdydro- 2H
pyri m di ne-I-carboxylic acid ethylam de 15

2 5 bis-tri bbtlaoﬁdmeﬁ(h%)Bnkwotiewmehapwcemlrb dwcnged neExpmupded8r e of Exanpl e

obi ai ned | IR Ty ROMHR AFe 8. Dol et Hoydabsobb %?"2%53 2.

t
FZN'\H/ZR)('VEO'M@‘ES 14ﬁ96MdZ()s 1ﬁ673§14(rﬁdzH¥ 24 3H§ f‘lﬂgt)qugL%(g(ﬂiz%l H J =
9 Hz) 101. DE/NS, (E3+H42U(M+H2*o 7.0 Hz) LC/I\/IS (ES+) 421 (MrH) +, 443
Mt-Na) +. Exanpl e 52

(2,5-Bis-trifluoronethyl phenyl)-5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H
yrimdine-I-carboxylic acid ethyl eptgfhpRS1Usi ng

5-bis-trifluoronethl benzal dehyde and foI | ow nxg! t he procedure of Exanple

25, i nt er ne@i(@SBistrifluapemetby lihenyl)iSmcyamnod-methyd-2aexd-80aihydtee2donpound was

(Izéo'fa;nsg '(ﬂf’?g"fQM "%‘gb{”éﬁwa‘{‘%]y?amégo MHz): 8 8.43 (s, 1.H), 7.88 (m 1

Using 2,5-bis-trifluoromethlbenzaldehyde and following the procedure of Example

8
0.
(
6- (2
pl
2,

25, intermediate XXIV was obtained in 25 % yield. The title compound was obtained

in 38 % yield following the procedure described in Example 28.

'"H-NMR (MeOH-d4, 400 MHz): §7.94 (d, 1 H, J = 8.4 Hz), 7.84 (d, 1 H, J = 8.4 Hz),

7.75 (s, 1 H), 6.50 (s, 1 H), 3.17 (m, 2 H), 2.12 (d,3H,J=0.9 Hz), 1.05 (t, 3H,J =
20 7.0 Hz). LC/MS (ES+) 421 (M+H)", 443 (M+Na)".

Example 52
6-(2,5-Bis-trifluoromethylphenyl)-5-cyano-4-methyl-2-o0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester

25  Using 2,5-bis-trifluoromethlbenzaldehyde and following the procedure of Example
25, intermediate XXIV was obtained in 25 % yield and the title compound was
obtained in 55 % yield
'H-NMR (CDCl3, 400 MHz): § 8.43 (s, 1 H), 7.88 (m, 1 H), 7.76 (m, 2 H), 6.25 (s, 1
H),4.23(q,2H,J=7.0Hz),2.22 (s, 3 H), 1.19 (t, 3H,J =7.0 Hz). LC/MS (ES+)

30 422 (M+H)".



H, 4.23 (q, 2 H J=7.0H), 2.22 (s, 3 H, 1.19 (t, 3 H J =7.0 Hz).
LG MS (ES+) 30 422 (M+H) +. WO 02/ 079149 PCT/ US02/ 09497 48 Exanpl e 53

5- Cyano- 6wp3rmetd1yd car banoyl phenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydmarsBiho497

pyri m di ne-1-carboxylic acid ethylam4e Starting with the product of
Exanpl e 48, the title conpound was obtained in 57 %5 yield by ester
hydrol ysis (lithium hydroxide in aqueous nethanol) and coupling of the
resul ting carboxylic acid with ethyl Bxampld 3%t er sol ubl e carbodii m de and
hydr oxybenzqtri azole_ in acetonitrile). 1H NVR (MeOHd4, 400 MHz): 8 8.97
(s, 1 H, 76¢eyqne-6-{3-gthylcarbamgylphenyl)-4gnethy]-210xo0r3,6-dihyslro2H- 2" 1) | 6. 10

(s, 1 H, 3 Moo A 1205 (s, 3 H, 1.12 (t, 3 10 H J
= 7.0 H), f?gi{"‘?%“,ezlst%{b@y&g‘}égkﬁ%limtd (ES+) 356 (MtH)+. Exanple 54

5- Cyano- 6- ( Statimnwith-the produgloé Ryhmpk-48e theytitle2ompouid Gasdobryihed 5% @yri mi di ne
- 1-carboxyli cid ethylam de 15 Usj ng 3:cyano-4-f| uorobenzal deh and
ol | ot ng | REIbPEEUE AP ELINBREMBE0NIE Ui froth BEG50K PSP BES 0 ed | n
62 % yi el d. rLifink dahtRoxGRERQY NGRSy IARIRI(REKL: bdluble Lafoliifidt 4@l | owi ng the
procedure described in”Exanple 28." 1H-NVR (CDC13, 500 MHz) 8 8.66 (s, 1 H),
7.74 (s, 1 Hydroxymzotmazdle ) acetonBril)m 1 H), 7.22 (t, 1 H, .2 Hz),

J =28

6.32 (s, 1 N 4 3 , (t.,.3 J 20 = 7.2 Hz).
Do v Ese) RN St S b gt (a2 i, 78 |
5- Cyano- 6- ( $rcy.88 emd2 H) UIORNe ™! 3 36-(1es Yl 3.23 o402 8162 04 Ly 91p; 2Ry i m di ne
- 1-car boxyl i)’c aci@lg’ et r)l’yl egst’ erIMQS Ugi hgh‘g’-cya%i 4- f)1 uor %er@é?g{%ﬁyde and
fol | owi ng t b Jprbe &irke0btt, Fahpl7e0 Bz). LCMS (BRI 3W6eMSH)V. was obt ai ned in
62 %yield and the title conpound was obtained in 30 %yield. 'H NW
(MeOHd4, 400 MHz): 8 7.72 (m 2 H, 7.38 (t, 1 H J =8.3 Hz), 5.93 (s, 1
H, 4.32 (m 2 H, 2.20 (d, 3 H J =EQafipldz54 1.32 (t, 3 H J =7.0 Hz).
LC M5 (ES+) 30 329 ( MtH) +.

5-Cyano-6-(3-cyano-4-fluorophenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-

1-carboxylic acid ethylamide

15 Using 3-cyano-4-fluorobenzaldehyde and following the procedure of Example 25,

intermediate XXIV was obtained in 62 % yield. The title compound was obtained in

51 % yield following the procedure described in Example 28.

'H-NMR (CDCl3, 500 MHz) § 8.66 (s, 1 H), 7.74 (s, 1 H), 7.65 (m, 1 H), 7.57 (m, 1

H), 7.22 (t, 1 H,J = 8.2 Hz), 6.32 (s, 1 H), 3.29 (m, 2 H), 2.22 (s, 3 H), 1.16 (t, 3 H, J

20 =7.2Hz). LC/MS (ES+) 328 (M+H)", 350 (M+Na)".

Example 55
5-Cyano-6-(3-cyano-4-fluorophenyl)-4-methyl-2-o0x0-3,6-dihydro-2H-pyrimidine-
1-carboxylic acid ethyl ester

25  Using 3-cyano-4-fluorobenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 62 % yield and the title compound was obtained
in 30 % yield.

'H-NMR (MeOH-d,, 400 MHz): §7.71 (m, 2 H), 7.38 (t, 1 H, J = 8.3 Hz), 5.93 (s, 1
H), 4.32 (m, 2 H),2.20(d,3H,J =09 Hz), 1.32 (t, 3 H, ] = 7.0 Hz). LC/MS (ES+)
30 329 (M+H)".
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5- Cyano- 6- ( 2, 2- di net hyl propyl ) - 4- net hyl - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne- | -
car boxyl iwoaciohtiet hyl am de Usi ng 2, 2-di net hyl pr opi onal dehyde/tanzodksol | ow ng
the procedure of Exanple 26, 5 interm®di ate XXIV was obtained in 57 %
yield. The title conpound was obtained in 54 %yield follow ng the
procedure described in Exanple 28. 1H NWMR (DVSO d6, 400 MHz): 8 0.92 (s,
9H), 1.06 (t, 3H, J = 7.15Hz), 1.43-Ex4mplds6 2H), 2.05 (s, 3H), 3.21 (m

2,520 1 60 1 0.42 (s, ME 277 (M . 10 Exanpl e
H) ( r5”-Cya|_l|1)o 6-(2,2- du(nrahylll)?opyl) 4- metlgyl 2- 0)|(_(|))-3 6-dihydro-2 pyt'leldme 1- w

5 Cyano- 6-c 2- 0X0- 3, 6-di hydr o- 2H pyri m di ne-1-car boxylic
acid et hyl égl{lﬁ& XLla%uilgifdg'?)éopanecar boxal dehyde and fol |l owi ng t he

procedur e ofUsmgadypidenétbylpidpiomildehyedamt follxXing the pravbiare e BxhmpRP6%0 yi el d
and the title conpound was obtained in 36 % |eId 1H NMR (DIVBOdG 400
MHz): 8 0. 35ermsiaieXXIM)wasobiajned ;157 %,yieldly The titlg compousyd waspbiainedyig ) |

il—l;)5 ﬁ/é 24?)54 %x&ﬁifbﬂ%%&@h %r(!'cg:gur% -destribdd 1ril'tixan:lple2§ 13 Hz), 10.36 (s,

5- Cyano- 6- C}IHLNMIOHYMSGJB%EHDUMIZZ)OBQ'Q (8; Jﬂy%cu 2, 07, mﬂi)nﬁb 10437 boxylic
C e

acid ethylam de Usin opr opanecar boxal dehyde ‘and f ol | owi ng t
procedure o(mE%éhﬁlQﬁ (2,63H)25 Zldmﬁlrﬁcﬁ%(@énwﬂ)\/gxﬁ@s(ﬂobfﬁl He42 (snll8B I%Syl el d.
The title conpound was obtained in 15 %yield follow ng the procedure
descri bed iﬁ7 Mdle 28. 1H NVR (DMSO-d6, 400 MHz): 5 0.36-0.51 (m 4H),
10513 (m 4H), 2.06 (s, 3H), 3.20-3.23 (m 2 H), 4.66 (d, 1H J = 8.30
4 (m 1H),10.36 (s, 1H. M5 247 (MH)-. HRVS 247.1195 (MH-. 30
Example 57

5-Cyano-6-cyclopropyl-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid ethyl ester
Using cyclopropanecarboxaldehyde and following the procedure of Example 26,

15  intermediate XXIV was obtained in 83 % yield and the title compound was obtained
in 36 % yield.
IH-NMR (DMSO-dg, 400 MHz): § 0.35-0.65 (m, 4H), 1.10-1.21 (m, 1H), 1.23 (t, 3H,
J=7.09 Hz), 2.05 (s, 3H), 4.18-4.21 (m, 2 H), 4.33 (d, 1H, J = 8.13 Hz), 10.36 (s,
1H). MS 248 (M-H)".

20

Example 58

5-Cyano-6-cyclopropyl-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid ethylamide
Using cyclopropanecarboxaldehyde and following the procedure of Example 26,

25  intermediate XXIV was obtained in 83 % yield. The title compound was obtained in

15 % yield following the procedure described in Example 28.
IH-NMR (DMSO-ds, 400 MHz): § 0.36-0.51 (m, 4H), 1.05-1.09 (m, 4H), 2.06 (s,
3H), 3.20-3.23 (m, 2 H), 4.66 (d, 1H, J = 8.30 Hz), 8.74 (m, 1H),10.36 (s, 1H). MS
247 (M-H)~. HRMS 247.1195 (M-H)".

30
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5- Cyano-6- (2-fluoro-5-trifluoronet hyl phenyl) - 4-net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri m di neeboanipoxylic acid et hyl am de Using PCT/US02/09497
2-fluoro-5-trifluoronethyl benzal dehyd® and foll owi ng the procedure of 5
Exampl e 25, internediate XXIV was obtained in 41 %yield. The title
conpound was obtained in 75 %yield follow ng the procedure described in
Exanpl e 28. 'H-NI\/R(CDCIS 400 M—Iz) ESa&pﬁBss(t 1H J 48Hz) 7.60 (m
2H),737n$ I—% Hz), 3.30 (m 1
H, 3.24 Gyao-0-42 1‘1@0(%5 tglﬂuorgmethyh)@ny@)‘i m}?ﬂl)d 2(@xo é&dlhydm-%Ha Hz) .
LC M5 (ESt) H._ anpl e 60

5- Cyano- 6- ( £§Flﬂmor ol_%t?ﬂ%%?hé)%%%wl?&lgdﬁl ) - 4- net hyl - 2- oxo- 3, 6-di hydro- 2H
pyri m di ne- Usugribﬁugﬂori: treﬂllodomtﬂhy]bemﬂmhyﬂlsamgfollowmg the procedure of
2-fluoro-5- |f| Iben ehyd andfoll t he rocedure of 15
Exanpl e 25, %1* i“H‘? fv@ég %%taiﬁt%%i ingl Y%g dheti ?.eorph@lqdiwse
ﬁ&mpgugg V"@ﬁtaﬁﬁﬁ% '79‘% &i&ld’s&)lle{‘wﬂgethgEroc’éﬁtﬁﬂ@'ﬁeéc@@&?}x E%QPIHZ . 6802- (ZZ (i , 1
H): 4. 28 (nm]'Hz\IMR (CZD(21@ 4Qﬂ) MBIzH68]6&(t0191 lH;)48Hz2,97 €@ (m,2 H), 7J37:(s TH), Hz) .

5 Cyano- .| JoBb gyl W gk 631 859 8- %(mar%xé%wwmé 3B Boxyl i o

acid et hyl 0pIRAN oK A0, € I the
pr ocedure o?@tElgg)rrppnggqu?S ?nt er I’Y%dl at e@Xﬁghmg? tgf)gé |n 76 %yield

and thelgitl e conpound was obtained in 23 %yield. |IHNW (DVMSO d6, 400
MHz): 6 0.88-0.92 (m 6H), 1.23 (t, @ 1 7.10 Hz), 1.90- 1.95 (m 1H),
2.07 (s, 3H), 4.16-4.22 (m 2H), 4 5 Xi"&PeﬁQ J = 6.82 Hz), 10.37 (s, 1H).

MS: 250 (M B)CyandOs-EXAiBLS5Fifluoromethylphenyl)-4-methyl-2-ox0-3,6-dihydro-2H-

pyrimidine-1-carboxylic acid ethyl ester
Using 2-fluoro-5-trifluoromethylbenzaldehyde and following the procedure of

15 Example 25, intermediate XXIV was obtained in 41 % yield and the title compound
was obtained in 38 % yield.
'H-NMR (CDCl3, 400 MHz): § 8.27 (s, 1 H), 7.65 (m, 1 H), 7.58 (m, 1 H), 7.25(, 1
H,J=9.2Hz),6.03 (s, 1 H), 428 (m, 2 H),2.20(d,3H,J=09Hz),1.29 (t, 3H,J =
7.0 Hz). LC/MS (ES+) 372 (M+H)", 394 (M+Na)".

20

Example 61

5-Cyano-6-isopropyl-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid ethyl ester
Using cyclopropanecarboxaldehyde and following the procedure of Example 26,

25  intermediate XXIV was obtained in 76 % yield and the title compound was obtained

in 23 % yield.
IH-NMR (DMSO-ds, 400 MHz): § 0.88-0.92 (m, 6H), 1.23 (t, 3H, J = 7.10 Hz), 1.90-
1.95 (m, 1H), 2.07 (s, 3H), 4.16-4.22 (m, 2H), 4.51 (d, 1H, J = 6.82 Hz), 10.37 (s,
1H). MS: 250 (M-H)".

30 Example 62
5-Cyano-4-methyl-6-naphthalen-2-yl-2-o0xo0-3,6-dihydro-2H-pyrimidine-1-

carboxylic acid ethyl ester



5- Cyano- 4- net hyl - 6- napht hal en- 2-yl - 2- oxo- 3, 6-di hydr o- 2H-pyri m di ne- |-
carboxylic acid ethyl ester WO 02/079149 PCT/ US02/ 09497 51 Usi ng

napht hal ewe-02otandboxal dehyde and fol |l owi ng the procedure ®eCTHEsanw4e7 25,
internediate XXIV was obtained in 64 3byield and the title conpound was
obtained in.39 %yield. 1H NVR (DVSO d6, 400 MHz): 8 10.54 (s, 1 H, 7.96
(m 3H, 7.78 (s, 1 H, 7.56 5(m 2 H, 7.44 (d, 1 H J 83Hz) 5.98

(s, 1 H, 4Ushymhphthaldne-2-carboxaldahyde ahdlfdll¢wing3he phocedurd Of Ekam;ﬁe b5, = 7.0
Hz). LC/ M5 (ES+) 336 : Ie 63 5- Cyano- 6- g

(2- hydr oxyetnﬁ9 ?Fé&ll\’)me? mzﬁ%twglfiazd Bieditly qompon)dgs ohlgined

2H- pyrim dige 9{aoxyllc acid ethylamde Starting with the product of
Exanpl e 48, tle conpound was obtained in 60 % yield by ester

hydr ol ysi s (‘HLNMRJ(rDMs@mm@tBMHy)a&meems e @196 (n, 31, ¢ 78[k,i1g), afs6 he
resul ti ng carboxylic acid with 2-am noet hanol (water sol uble carbodiimde
0

and hyd? ox{Bedbt F-fhebIldi k= 8§ 3ddons OBi($.d)H), #5811 ARRI Fd?ﬁ:ﬂ?y) 2400(s\MHz) : 8
8.73 (t, 1} 1 H, =1.8 Hz 7.68
(m 1( , 7%11](20(t %@70%(9?“(?@3[5@3933@@’ _ 7 5 Hz), 7.0%) (t, 1

H,J= .8 Hz), 6.29 (s, 1 H, 3.80 (t, 2 H J = 48Hz)359(q,2H,J

4.8 Hz), 3.31 (m 1 H), 3.22 (m 1H) 2.18 (s, 3 H), 1.13 (t, 3 H J =

7.0 HzZ). LO NS (ES+) 372 (MeH) +, 39EXpmpled3 20 Exanpl e 64

5- 6-

ca%gQSI i c(gc dggﬁﬁ@gh%x&{ﬁﬁ%baﬁoﬂg%}%n@al.gxﬁ{ygg?dgggy § IdFi} ow ng the

procedurne oﬂPEpmmi(ﬁne-a;cai*Boxyﬁoermkeﬁhalmnmxl V was obtained in 17 %yield
dth t't d bt ai 28. % | d. . 1H- NVR (400 :

L A T LI

?- 25 (1|rp|) 2 1elc§b§aéstérl~"_h|)ydild'ﬂ}ms ﬁltﬁfﬁn‘( Mydrétillie in‘add€otsSmethhflol) dndZcduPlind bb the 7- 33
m :

resulting carboxyhc acid with 2-aminoethanol (water soluble carbodiimide and
hydroxybenzotriazole in acetonitrile).

15 'H-NMR (CDCls, 400 MHz): 8 8.73 (t, 1 H, ] = 5.3 Hz), 8.03 (s, 1 H), 7.75 (t, 1 H, J
=1.8Hz),7.68 (m,1H),7.51(d, 1 H,J=7.5Hz),7.39(t, 1 H,J =7.5Hz), 7.00 (t, 1
H,J=4.8Hz), 6.29 (s, 1 H), 3.80 (t, 2 H,J =4.8 Hz), 3.59 (q, 2 H, ] =4.8 Hz), 3.31
(m, 1 H), 3.22 (m, 1 H), 2.18 (s, 3H), 1.13 (t, 3 H, ] = 7.0 Hz). LC/MS (ES+) 372
(M+H)", 394 (M+Na)".

20

Example 64
5-Cyano-6-(2-methoxyphenyl)-4-methyl-2-o0xo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-methoxybenzaldehyde and following the procedure of Example 26,

25 intermediate XXIV was obtained in 17 % yield and the title compound was obtained
in 28 % yield.

'H-NMR (400 MHz, CDCl3): & 1.27 (t, J = 7.0 Hz, 3H), 2.12 (d, J = 0.6Hz, 3H), 3.86
(s, 3H), 4.25 (m, 2H), 6.04 (s, 1H), 6.93 (m, 2H), 7.06 (s, 1H), 7.2 (m, 1H), 7.33 (m,
1H). MS 316 (M+H)".

30



30 WO 02/ 079149 PCT/ US02/ 09497 52 Example 65

5- Cyano- 6- ( 2- net hoxyphenyl ) - 4- net hyl - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne- 1| -

car boxyl iwoaeiothies hyl am de Usi ng 2- met hoxybenzal dehyde anecfraishoosng t he
procedure of Exanple 26, 5 internedi ai2ze XXIV was obtained in 17 %yi el d.
Usi ng the procedure of Exanple 27, the title conpound was obtained in 8 %
yield. "H NW (400 MHz, CDC13): S 1.13 (t, J =7.0 Hz, 3H), 2.1 (s, 3H),
3.25 (m 1H), 3 33 (m 1H) 3 86 (sExaid):leﬁM (s 1H) 6.62 (s, 1H, 6.9
(m2H),7Zé Hz, 1H), dt, J1 = 1.7 Hz, J2
= 7.2 He, ywwﬁﬁ%@etbﬁypwlﬁmeml-@Wﬂyw-dﬁlm#p pyrimidine-1-

6-(2-All yI O“H{iﬁ‘g“k)"f'ﬁ&“ﬁg s met hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- | -

car boxylic aci ester S ng 2-al |yl oxybenzal dehyde and fol | owing the
procedur e ostE»gamfpieehoZ&ben]ledemchramddolm\ang(th@meaiuwcbfalEmmble 6,33 % yield
and the title co s,?@; (% jeld. '"H NVR (400 M—lz,7
CDC13) : g 11rggrn% atg as gbtai 1n 5 ye d S the Q@c%c}ﬂreg xanaplBZ (m

2H), 5. 30(d’theltltﬁaé@nﬁuh@wa@%tau@d:ﬁﬂ@ggwﬂd— 16.0 Hz), 6.0 (s, 1H), 6.1 (m
1H), 6.9 ( . +. 20 Exanple 67

6- (2- Al | yl O*HMM})OMHW;(EIDCH;) réet. by (t; BLG)(DHB,, IH )R Ry(ely3H)2 BE25 Y m, nHli ne- | -
o ocedur o of Bl B (33t b e HMPE DO JTnaS GhENInEd (35 by el o
llesglng t ,ha ﬁ;\r/%cséﬁuwes at, ﬁ@g}@'@ =1 A g&({z 1 39_@@9%6 <§%§m%§ y(’isd in 23 %
32(m1(.1H)(M3-H3 (m 1H) 46(m 2H) 5.3 (m 2H), 6.1 (m 1H), 638(3,
1H), 6.50 (s, 1H, 6.9 (m 2H), 7. ZExglmplezw’ 8.7 (bs, 1H). M 341 (M+H) +.
6-(2-Allyloxyphenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-allyloxybenzaldehyde and following the procedure of Example 26,
15  intermediate XXIV was obtained in 33 % yield and the title compound was obtained
in 43 % yield.
'H-NMR (400 MHz, CDCl3): § 1.26 (t, ] = 7.0 Hz, 3H), 2.1 (s, 3H), 4.25 (m, 2H), 4.6
(m, 2H), 5.30(d, J = 10.4 Hz, 1H), 5.36 (d, J = 16.0 Hz), 6.0 (s, 1H), 6.1 (m, 1H), 6.9
(m, 3H), 7.25 (m, 2H). MS 342 (M+H)".
20
Example 67
6-(2-Allyloxyphenyl)-5-cyano-4-methyl-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-allyloxybenzaldehyde and following the procedure of Example 26,
25  intermediate XXIV was obtained in 33 % yield. Using the procedure of Example 27,
the title compound was obtained in 23 % yield.
'H-NMR (400 MHz, CDCls): § 1.12 (t, ] = 7.0 Hz, 3H), 2.1 (s, 3H), 3.2 (m, 1H), 3.3
(m, 1H), 4.6 (m, 2H), 5.35 (m, 2H), 6.1 (m, 1H), 6.38 (s, 1H), 6.50 (s, 1H), 6.9 (m,
2H), 7.25 (m, 2H), 8.7 (bs, 1H). MS 341 (M+H)".
30



30 WO 02/079149 PCT/ US02/ 09497 53 Exanple 68

6- (2- Bronophenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-1| -

car boxyl iwoaeiomies hyl ester Usi ng 2-bronobenzal dehyde andpicalusomagr t he
procedure of Exanple 25, 5 internedi a3e XXIV was obtained in 50 %yield and
the title conpound was obtained in 31 %yield. 1H NWVR (400 MHz, CDC13): 6
1.24 (t, J =7.2 Hz, 3H), 2.16 (s, 3H, 4.24 (q, J = 7.1 Hz, 2H), 6.33 (s,
1H), 7.20 (m 1H) 7 33 (m 3H), 7.6Ekample68 8.0 Hz, 1H). M5 364 (MH) +.
10 Exanpl e 69 6-

romopheny! ) 65<-2c§/rmnhem)1$y¢xwdcme§uéJdeaﬁcdlbwrmﬂlmymm@nq-1- car boxylic

acid ethyla enzal dehyde and fol |l ow ng the procedure of
Exanpl e 25, mi@ﬁ]l k?beraﬁgéilug‘{lg |V was obtained in 50 %yield. The title

conpound wadJsaty 2xbroatbbenzaldihyde yidefodlofvirig uhwipf@edhltre of Examglerds, descri bed in

Ex I 28 1H— N 7.15
(m 1S citgm té WW@ OPAWWOPKO Siefd g ébs ity m;npogn%wai ?bta@eqh J =

7.1 Hz). LCiMz @(Eyﬁél)d_ 364 (MrH+). 20 Exanple 70
5- Cyano- 6- ( 3- net hoxyphenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-| -
carboxyl i c AdiNM&t Mﬁﬂaﬁﬁme{?m@lsh@ B24ret heybHnZA)d2NGde 3dDd4.20(4,dw Ty t he

i1 6. Compotifas k- Shioal ed 20 38 ab34m: WU TRUE) brsigHEn DM b o
descri bed i fapl e 28. 1H—NI\/R(DI\/SOd6 500 MHz): 6 10.49 (s, 1H) 8.79
(t, 1 H J=55H), 7.32 (t, 1 H J=7.7 H), 6.92 (m 1 H, 6.81 (d, 1
H J =707 H), 6.75 (s, 1 H, 6.06 (s, 1 H, 3.74 (s, 3 H, 3.17 (m 2
H, 2.07 (s, 3 H, 1.04 (t, 3 H J :E)Zm%lpl;izgg LG M5 (ES+) 315 (MtrH+).
6-(2-Bromophenyl)-5-cyano-4-methyl-2-oxo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-bromobenzaldehyde and following the procedure of Example 25,
15  intermediate XXIV was obtained in 50 % yield. The title compound was obtained in
46 % yield following the procedure described in Example 28.
'H-NMR (MeOH-ds4, 500 MHz): & 7.55 (m, 1 H), 7.30 (m, 2 H), 7.15 (m, 1 H), 6.46
(s, 1 H),3.14 (m, 2 H), 2.04 (s, 3 H), 1.04 (t, 3 H, ] = 7.1 Hz). LC/MS (ES+) 364
(M+H").
20 Example 70
5-Cyano-6-(3-methoxyphenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 3-methoxybenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 66 % yield. The title compound was obtained in
25 62 % yield following the procedure described in Example 28.
'H-NMR (DMSO-ds, 500 MHz): § 10.49 (s, 1 H), 8.79 (t, 1 H, ] = 5.5 Hz), 7.32 (¢, 1
H,J=7.7Hz),6.92 (m, 1 H), 6.81(d, 1 H,J =7.7 Hz), 6.75 (s, 1 H), 6.06 (s, 1 H),
3.74 (s,3H),3.17 (m, 2 H), 2.07 (s,3H), 1.04 (t, 3H, J = 7.1 Hz). LC/MS (ES+)
315 (M+H").
30



30 WD 02/ 079149 PCT/ US02/ 09497 54 Exanple 71

6- (2- Benzyl oxyphenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- | -
car boxyl iwoaciwies hyl ester Using 2-benzyl oxybenzal dehyde pamarshmbd4omi ng t he
procedure of Exanple 26, 5 internedi a4e XXIV was obtained in 47 %yield and
the title conpound was obtained in 54 %yield. 1H NWVR (CDC13, 400 MHz): 8
1.25 (t, J =7.0 Hz, 3H, 1.82 (d, J =0.9 Hz, 3H, 4.21 (m 2H), 5.04
(dd, J1 = 10.5 Hz, J2 = 31.2 Hz, 2H)Ex5m lefs, 1H), 5.84 (s, 1H), 6.96 (m

2H), 7.30 (m _2H), 745( 5H) . H +. 10 Exanple 72

6- Benzyl oxyﬁe(@rﬁ‘rnleoéyah@lm sy aR0- 42“@’@&51'%'060&‘?19613’61‘2'%?}’1‘1mldllinﬁé— | -
carboxylic ng 2-benzyl oxyacet al dehyde and fol | owing the
procedur e O?Q@aﬁppéélggtgﬁggﬁht ernmedi ate XXI'V was obtained in 45 %yield.
ghe ti E) Ig ccbrsprgml'zx HTm?ggbﬁﬁnmﬂydwndSGII%Mgehdpxboédmﬁgxddigﬁe Q(; oggdﬂ; e
2e3(7:r I( S, e5 3:_|;nte@r?ezlzat§ V(\fﬁls ogtﬁlned i) 419%3/1@@ ay(nqiﬁhez].tbe cozppgpgnq g/;s Qﬁfnneg 29 ( m
1H), 7.27-7;34 @%ﬁl‘b 7.90 (br m 1H), 8.75 (br m 1H. Ms: 327 (MH)-
HRMS 327. 1450 20 Exanple 73

6- Benzy!| oxy fHNYIR @GlaMH0Midk):by1.22¢tpk 8-73) Bz By d180-(@H- 9V iz, GH)e4.21
carboxylic acid eth ester Using_2-benzyl ox}i/)acet al dehyde and fol |l ow ng the

|
procedure ofMEsENIY (46, 175 193t dgi3d wdd (Hoth; H8d 5. AHI0-96 yi el d

and the tit n eld. 1H NVR (DVSO d6): 8
1.28 (t, k,ﬁjﬁijﬂé} 13), \Qgﬁ %gﬁ] %%3@2(? (m 2H), 4.29- 4.35 (m
2H) , 45(8(3, 3H), 4.97- 4.99(m 1H), 7.25-7.35 (m 5H). Ms: 328 (MH)-
328.1297 HRVB (M H) Example 72

6-Benzyloxymethyl-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-benzyloxyacetaldehyde and following the procedure of Example 26,

15  intermediate XXIV was obtained in 45 % yield. The title compound was obtained in
30 % yield following the procedure described in Example 28.
IH-NMR (DMSO-dg): & 1.10 (t, 3H, J = 7.33 Hz), 2.07 (s, 3H), 3.22-3.26 (m, 2H),
3.49-3.52 (m, 2H), 4.51 (s, 2H), 5.29 (m, 1H), 7.27-7.34 (m, 5H), 7.90 (br m, 1H),
8.75 (br m, 1H). MS: 327 (M-H)~. HRMS 327.1450 (M-H)".

20

Example 73

6-Benzyloxymethyl-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-benzyloxyacetaldehyde and following the procedure of Example 26,

25  intermediate XXTV was obtained in 45 % yield and the title compound was obtained
in 80 % yield. |
IH-NMR (DMSO-dg): & 1.28 (t, 3H, J = 7.13), 2.05 (s, 3H), 3.58-3.70 (m, 2H), 4.29-
4.35 (m, 2H), 4.53 (s, 3H), 4.97-4.99 (m, 1H), 7.25-7.35 (m, 5H). MS: 328 (M-H)".
328.1297 HRMS (M-H)".

30



30 WD 02/ 079149 PCT/ US02/ 09497 55 Exanple 74 6-(3-B rono-4-f

| uor ophenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6-di hydro-2H pyri m di ne- 1-carboxylic
aci d et hywemed®1dsi ng 3- brono- 4-f | uor obenzal dehyde and f olPcowisnzodsbre
procedure of Exanple 26, 5 internedi atse XXIV was obtained in 99 %yield.
The title conmpound was obtained in 69 %yield follow ng the procedure
descri bed in Exanpl e 28. 1H NVR (DVSO-d6, 400 WMHz): 5 10.55 (s,1 H, 8.75
(t, 1 H J 53Hz) 755(m 1 H)Exszs?em 1H, J =8.8Hz), 7.33 (m 1
H)y, 6.10 (s, I—)Ig, 3 H, 03( 3 H J=7.0
Hz). LGVB ( ég_@)Blg)gq_o (Iﬁmqpyphqqy quﬁ -pgethyl -2-0x0-3,6-dihydro-2H-

6- ( 3- Br ono- 1 yl - 2- oxo- 3, 6- di hydr o- 2H

pyri m di ne- ?’ Eﬂé‘ﬁgf)’%ﬁ?ﬁm&’%ﬁc %%/igl%gl ?a]gaegm de Usi ng

3- br ono- 4- f Usorgdbbrunad-didhwpcbearedddhytié and fodlotingg the peeddie cdexEm@l“qﬂ(e 26, 15

|nterrred|ate XX V. wa tain in 99 %vyield, The title conpound
obt ai ned’i nintgunegiafe Wf%ﬁsﬂg\?ﬁ‘ﬂﬁj inpg ryé?,lédap%uﬂ%g%‘?lp‘?}g’dl V3§ qbtal ’é‘ 28.

' H-gNg/R I(-IZN)E%% Zleﬁpﬂ)HWﬁg the p?oc@@ux@ 'ﬁbsc}lb@l in ﬁx%?gl@@g 0 2331?”1( t, 2 I]-l) H J

0.42 (m 1 I—I)I-NMRB('DMSO d614<»e)MHz¢.Ja/m 55@)1 13)98 75%%11 JQG 3&1@@5& (@61

et ne- fchingy ihe”y'%ﬁaizityﬂ%"gﬁ{ LO-@I6G, £ 16 2. 1 Hiokeben3 dDeenyde

and fol | ow agsthe Jrocequss ic 380 (M4+2P)i nternediate XXV was
obt ai ned in 71(% yi el d. Th? title cor-}-gounélv[+ ‘obtained in 70 %yield

foll ow g the procedure described in Exanple 28. 1H NI\/R (MeOHd4, 500 MHz):

8 750 (m 1 H, 7.43 (m 1 H, 7.10%?m }qﬁ 6.22 (s, 1 H, 3.22 (m 2
H, 2.11 (d, 3 H J = 2.2 Hz), 1.11 FFmBI&SS "\wo 02/ 079149 PCT/ US02/ 09497

6-(3-Bromo-4-fluorophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid cyclopropylamide
Using 3-bromo-4-fluorobenzaldehyde and following the procedure of Example 26,
15 intermediate XXIV was obtained in 99 % yield. The title compound was obtained in
54 % yield following the procedure described in Example 28.
'H-NMR (MeOH-d, 500 MHz): 8 7.46 (m, 1 H), 7.25 (m, 1 H), 7.14 (t, 1 H, ] = 8.8
Hz), 6.04 (s, 1 H), 2.54 (m, 1 H), 2.05 (s, 3 H), 0.63 (m, 2 H), 0.42 (m, 1 H), 0.37 (m,
1 H). LC/MS (ES+) 393 (M+H™).
20
Example 76
6-(5-Bromo-2-fluorophenyl)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 5-bromo-2-fluorobenzaldehyde and following the procedure of Example 26,
25 intermediate XXIV was obtained in 71 % yield. The title compound was obtained in
70 % yield following the procedure described in Example 28.
'H-NMR (MeOH-ds, 500 MHz): § 7.50 (m, 1 H), 7.43 (m, 1 H), 7.10 (m, 1 H), 6.22
(s, 1 H),3.22 (m,2 H),2.11 (d,3H,J=2.2 Hz), 1.11 (m, 3 H).



56 Exanple 77

6- (5- Brono- 2-f | uor ophenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H

pyri m di rob2oanioxylic acid cycl opropyl am de Usi ng PCT/US02/09497

5- br ono- 2-f | uor obenzal dehyde and fol I®sw ng the procedure of Exanple 26, 5
internediate XXIV was obtained in 71 %yield. The title conpound was
obtained in 70 %vyield follow ng the procedure described in Exanple 28.
"H-NMR (MeCH-d4, 500 MHz): S 7.51 (nExdmple777.44 (m 1 H, 7.11 (m 1 H,
6.21 (s, 1 H, 2.60(m 1H, 2.10 (d, 3 H J=16H), 0.70 (m 2 H,
0.51 (m 1 ﬁ)(§-lﬁ_ow-Z-él]“orqle)n_yl)]_@cWthgd-om-3,6-d1hydro-2H-

5- Cyano- 6- ( RO L) - - 3, 6-di hydro-2H pyri m di ne-1 -
carboxylic ggﬁgﬂgt e;wgﬁiggy@?ﬁ%@%lggﬁfl%}%ﬁn@%enzal dehyde and follow ng the
procedur e olUskgaptom®2B-flubobentabdeimde addfoXivihgwas paleedimed Examgle 24 yi el d.
The title conpound btained in 83 %yield follow ng the procedure
descri bed i WM&“& . %%%W@(cﬁwéé"@a}eﬁoﬁh § CENRYINGoV S btainedying ) -
8.77 (t, J ; ' =4 ; 7.42 (d, J = 1.7 Hz,
2 H): 6.08 72,5/0?‘el&)zf;ouéwhf%g-%;Bg’%?‘érﬁsreéiesﬂcor‘;ﬁe%f’g%k%"s?légwH), 1.03 (t, J = 7.1
Hz, 3 H). LUANBVRESAQOH4], J00MH): D5 ExanpHe, 784 (m, 1 H), 7.11 (m, 1 H), 6.21

5- Cyano- 4- net hyl - 6- ( 3- ni tr ophenyl ) - 2- oxo- 3, 6-di hydr o-2H pyri m di ne-| -
carboxyl o Bl g SR bEDt FabRGI T e 1Ay 0F0ARS Rebe RSk TehjieOhd

foll owi ng t pigcedure of Exanple 26, internediate 25 XXI'V was obtai ned
in 92 %yield. The title conpound was obtained in 53 %yield followng the
procedut@ described in Exanple 28. 'H NWVR (MeOH d4, 500 MHz): 6 9.15 (s, 1

H, 821 (m 1 H), 817 (d, 1 H J =.1.6 , 7.76 (d, 1 H J =7.7 Hz),
7.66 (t, 1 H J=7.7 H), 6.29 (s, chﬂj‘P"‘st%s(d, 1H J= 7.1 Hz), 3.09

(518 {30 bk oSl s 1k 1) 5

carboxylic acid ethylamide
Using 3,5-dibromobenzaldehyde and following the procedure of Example 26,

15  intermediate XXIV was obtained in 46 % yield. The title compound was obtained in
83 % yield following the procedure described in Example 28.
'H-NMR (DMSO-ds, 400 MHz) & 10 60 (br s, 1 H); 8.77 (t, } = 5.4 Hz, 1 H); 7.85 (t,
J=1.6Hz, 1 H); 7.42 (d, J = 1.7 Hz, 2 H); 6.08 (s, 1 H); 3.18-3.26 (m, 2 H); 2.08 (s, 3
H), 1.03 (t,J =7.1 Hz, 3 H). LC/MS (ES+) 441 (M+H)".

20

Example 79

5-Cyano-4-methyl-6-(3-nitrophenyl)-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid cyclopropylmethylamide
Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate

25  XXIV was obtained in 92 % yield. The title compound was obtained in 53 % yield
following the procedure described in Example 28.
'H-NMR (MeOH-dy, 500 MHz): § 9.15 (s, 1 H), 8.21 (m, 1 H),8.17(d, 1 H,J=1.6
Hz),7.76 (d,1H,J=7.7Hz),7.66 (t, 1 H,J=7.7Hz), 6.29 (s, 1 H), 3.68 (d, 1 H, J =
7.1 Hz), 3.09 (m, 2 H), 2.17 (s, 3 H), 0.98 (m, 1 H), 0.48 (m, 2 H), 0.20 (m, 2 H).

30 LC/MS (ES+) 356 (M+H").



57 Exanpl e 80

5- Cyano- 4- net hyl - 2- oxo- 6- phenet hyl oxynet hyl - 3, 6- di hydr o- 2H pyri m di ne-| -

car boxyl iwoaciothies hyl ester Usi ng 2-phenet hyl oxyacet al dehyde/usaziod4e1 | owi ng
the procedure of Exanple 26, 5 interngdiate XXIV was obtained in 38 %yield
and the title conpound was obtained in 18 %yield. 1H NVR (DVSO d6,
400MHz): 1.23 (t, 3H, J = 7.1 Hz), 2.00 (s, 3H), 2.75 (t, 2H, J = 6.7 Hz),
3.59-3.85 (m4H) 4 18 4 20 (m 2H), Ex&iapldmom 1H) 7 19-7.27 (m 5H),

10. 26 (s, 1H), -. HRMS 342.1458 Exanpl e 81

5- Cyano- 4- nét‘F.xamz“ &&Sh!é ?pﬁ&rétmnet@ymww@oﬂmﬁrprﬁlﬂmwdwrlaoxy| ic

acid ethyla propi onal dehyde and fol |l owi ng the procedure
of Exanpl e %ﬂﬁ,&ﬁ% %?“e’%r@g?gé{% XXI'V was obtained in 58 %vyield. The title

conmpound wa¥ shigt?aplnmdthylnxyd&t&l’dghydb dnd fdl]omnglgletﬁn@cerinmﬁtﬂxramp&emr i bed in

Exa Ie28 1H-N de, J =7.1 Hz) 0-2.03
(m mZ)H) 2. m&elme t% Svasoba @Vl?rzﬁf‘ ”‘zm;e% gnci@eéltffzomwuwas Bbtilzle br m
1H), 7.18-7;3%k & elgﬁ) 8.70 (br m 1H), 10.36 (s, 1H). M 311 (MH)-
HRVS 311. 1493 (M . 20 Exanple 82

5- Cyano- 4- néHtNMRZcmsoﬁdﬁt hoovben- 132y tt; 31,67 hyighk)02 BbHBH) M .45 (e2H; J =
carboxylic acid et hé ester Usi nggﬁt hi op hene- 3- carboxal dehyde and fol | ow ng

t he procedupd 1d%), ExBigt e(npdH), 251 tZQr(WeaHM@lXM N, WES 701& 2Aéa, FH).50 %

yield and th itle c S n 30 %yleld " H NVMR ( DVSO- d6,
400 MHz): §2§é5 (1?1)- %8‘&7%\4}'-@ gﬁ%ﬁ 326‘*%%( 4.21 (m 2H), 5.87 (s,
1H), 7.8 (m 1H), 7.44 (s, 1H), 7.60 (m 1H), 10 48 (s, 1H). MBS 292
(ES+): 292 (MtH)+. 30 WD 02/ 079149 PCT/ US02/ 09497

Example 81

5-Cyano-4-methyl-2-0x0-6-phenethyl-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid ethylamide
Using 3-phenylpropionaldehyde and following the procedure of Example 26,

15  intermediate XXIV was obtained in 58 % yield. The title compound was obtained in

42 % yield following the procedure described in Example 28.

1H-NMR (DMSO-dg, 400 MHz): 1.07 (t, 3H, J = 7.1 Hz), 1.80-2.03 (m, 2H), 2.06 (s,
3H), 2.51-2.75 (m, 2H), 3.19-3.22 (m, 2H), 5.12 (br m, 1H), 7.18-7.30 (m, 5H), 8.70
(br m, 1H), 10.36 (s, 1H). MS 311 (M-H)~. HRMS 311.1493 (M-H)".
20
Example 82
5-Cyano-4-methyl-2-0x0-6-thiophen-3-yl-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using thiophene-3-carboxaldehyde and following the procedure of Example 26,
25  intermediate XXIV was obtained in 50 % yield and the title compound was obtained
in 30 % yield.
'H-NMR (DMSO-ds, 400 MHz): §1.23 (t, J = 7.1 Hz, 3H), 2.10 (s, 3H), 4.21
(m, 2H), 5.87 (s, 1H), 7.03 (m, 1H), 7.44 (s, 1H), 7.60 (m, 1H), 10.48 (s, 1H). MS 292
(ES+): 292 M+H)".
30



58 Exanpl e 83

5- Cyano- 4- net hyl - 6- (5- net hyl i soxazol - 3-yl ) - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne-
| - car boxwbioc/oaaud et hyl ester Using 5-nethylisoxazol e- 3- earhiseaddehyde and
foll owi ng the procedure of Exanple 5826, intermediate XXIV was obtained in
27 %yield and the title conpound was obtained in 67 %yield. 'H NW
(DVBO-d6, 400 MHz): 8 10.52 (s, 1H), 6.20 (s, 1H), 5.95 (s, 1H), 4.21 (q,
2H, J=7.0 Hz), 2.40 (s, 3H, 2.05 (s, Bdmpl¢832 (t, 3H J = 7.0 Hz). 13

C- NWR (DI\/S?S(SJG, 4%%‘M—Iz'): 8 170.87, 161.63, 151.86, 150.57, 147.09,

116. 44, 99. 3xCyany-&methyl-GE-methylisoxazol-3eyls2-oxe P, GdihydroH-pyrmidigeyl- 291

(MtH) +. Ex@ B8 aci
5- Cyano- 6- ( 3@“&?@%‘%"?‘9&8‘?& -4-yl)-4-met hyl - 2- oxo- 3, 6-di hydr o- 2H

pyri m di ne- Usoer boreshylisoxazold-3etdrydxabdsthgde 4 fdllowing the procedure of Example

3, 5-di nmet hyli s.oxazoéfe- zg-gﬁ%(box dehyde ﬂ%d follow ng the procedure of
Exanpl e 26, 2PriplimedipletX LK pe GRamshim? hderyield and ¢ ﬁil%wn PRI titl e
conpound Waptafelidh B, LRIF7 %yield. "H NWR (DVMSO d6, 400 MHz): 8 10.56
(s, 1H), 5.82 (s, 1H), 4.15 (q, 2H, J= 7.0 Hz), 2.38 (s, 3H), 2.14 (s,
1H), 2.07 ($H-NMR (DMSQ®-dst 40BMHZ): &10.5D (2 H), AL BTksNVR), 095 GVED), d®1 (400 MHz) :
8 167.03, 157.45 A7, 147 60, 146 .95 116, 44, 113.45,, 81.58, 62. 96,
48.58, 16. 7%’{{1‘376’1‘%1%4963;’%)52795 %?sg{{ﬁ_:éﬁ%(te%i%,f(wﬂ Hz). EGNNRB g5

5- Cyano- 4- 4 NI PPREST - h - Pyl - 25

car boxyl i C”gg??()etaﬁap@'é@;{%)? 8l)Jsi ng ’3%?’%%%5?&%-%%?@’0%2[ é%%p’adr?gﬁfol | owi ng
t he proceduBe.26f 6FORAPISS, 26YS, 1368 5d] M (BN, 20adM+dbtai ned in 41 %yield
and the title conpound was obtained in 58 %yield. 'H NVR (DVBO d6, 400
MHz): 8 1.25 (t, J = 7.1 Hz, 3H), 2.12 (s, 3H), 4.24 30 (m 2H), 6.08 (s,
1H), 7.02 (m 1H), 7.07 (d, J = 3.4 Epamplg84 7' 56 (m 1H), 10.58 (s, | H).

e ey oo nidle-(3 5idtetyibdxazdP YD HmicthT)z-0x 6 hId ot 2H-

PCT/ US02/ 0949
pyrimidine-1-carboxylic acid ethyl ester

15 Using 3,5-dimethylisoxazole-4-carboxaldehyde and following the procedure of
Example 26, intermediate XXIV was obtained in 74 % yield and the title compound
was obtained in 47 % yield.

'H-NMR (DMSO-dg, 400 MHz): § 10.56 (s, 1H), 5.82 (s, 1H), 4.15 (q,2H,J=17.0
Hz), 2.38 (s, 3H), 2.14 (s, 1H), 2.07 (s, 3H), 1.17 (t, 3H, J = 7.0 Hz). *C-NMR

20 (DMSO-dg, 400 MHz): 6 167.03, 157.45, 152.17, 147.60, 146.95, 116.44, 113.45,

81.58, 62.96, 48.58, 16.77, 13.64, 10.50, 9.57. MS (ESI), 305 (M+H)".

Example 85
5-Cyano-4-methyl-2-0xo0-6-thiophen-2-yl-3,6-dihydro-2H-pyrimidine-1-
25  carboxylic acid ethyl ester
Using thiophene-2-carboxaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained in 41 % yield and the title compound was obtained
in 58 % yield.
'H-NMR (DMSO-ds, 400 MHz): & 1.25 (t, J = 7.1 Hz, 3H), 2.12 (s, 3H), 4.24
30  (m, 2H), 6.08 (s, 1H), 7.02 (m, 1H), 7.07 (d, J = 3.4 Hz, 1H), 7.56 (m, 1H), 10.58 (s,
1H). MS (ESI) 290 (M-H)".
HRMS (ESI) 290.0598 (M-H)".



59 Exanpl e 86

5- Cyano- 4- net hyl - 6- ( 3- net hyl t hi ophen- 2-yl ) - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne-
1- car boxywow®2aniiab et hyl am de 5 Usi ng 3-net hyl t hi ophene- 2- parhsazaddehyde and
foll owi ng the procedure of Exanple 2%, internmediate XXIV was obtained in
33 %yield. The title conmpound was obtained in 17 %yield follow ng the
procedure described in Exanple 28. '"H NVMR (DVMSO-d6, 400 MHz): b 1.03 (t, J
= 7.2 Hz, 3H) 2.05 (s, 3H) 3.15 (m 2H), 3.33 (s, 3H), 6.41 (s, 1H),
6.82 (d, J =5.1 Hz, 1H), 7.35 (d, J =5.1 Hz, 1H), 10 8.73 (t, J =5.6
Hz, 1H), 10.62 (s, 1H). M5 (ESI) 303 (AEWmPlemvs (ESI) 303.0927 (M H)-
Exanpl e 87 i € 2oy i

5- QIano 4- mat%{/ no4(%etl%l ﬁﬁnllﬁ %lltlhe'ﬂl-ﬂéglile) 8)’5% 336 g‘h&dﬁ"&r opﬁl‘“‘%?f’m di ne-
15 1- car boxyt¢arbexylit axidigthybahide Usi ng 3- rret hyl t hi ophene- 2- car boxal dehyde
and foI I ovm rocedure o ernmedi ate XXI'V was obt ai ned
in 33 %y el ‘%@“@H&?‘gﬁﬂh@%&ﬁgf%%d%e aaétf%,%lag the pracedpig of Erample NVR

( DVBO- d6, 4 l}{[—g,)n 0 (s
31, 4.17 (Q@ ed1§te1X2@V l@_xt')as oﬂtameﬁ 11:1- 3.'3"2%; okd, ”lél?et?(ga&ﬁnpo%gh Tlagifﬁéi “ag
(d, J = 5.1in Hz% jmepd folLlOweIg t(lsprol:bt)ure Ild@sc@ESi )n, ERGvpl¢ RBH) . HRMS (ESI)

304. 0746 (MH) -

5- Cyano- 4- net hyI M@]ﬁspf% ﬁQ%MHlZ-)yI‘S)I%GXB =3-5Hdi WHrQOQSZQSP%I;D i3 i ne- |
- 25 carboxyhi syaci sh &t ) st &1 1H§'619z & gﬂté‘Y'ﬁzh'l A8.01.8s g S PR, ey de

and fol | owi ng’ the procedur’e of |nterrre i at’e was “obt'ai ned
in 26 %I9i el8d73a(nd=thé H3, 11 He, Hb@ﬁ:)(suhld) vvas obtained in 16 %yield. 'H NWR

30 5 67 (s, aH) ) M5 Y08 Byt mebng St errdng e 156 W (cocts,

400 MHz): S 168 13, 152.34, 151.77, 149.06, 147.71, 116. 31, 115.88, 85. 39,
64.24, 35.87, 19.17, 17.81, 14.09. MsS (ESI) 307 (M+H) +. WD 02/ 079149
PCT/ US02/ 09497 60 Example 87

5-Cyano-4-methyl-6-(3-methylthiophen-2-yl)-2-0x0-3,6-dihydro-2H-pyrimidine-
15 1-carboxylic acid ethyl ester

Using 3-methylthiophene-2-carboxaldehyde and following the procedure of Example

26, intermediate XXIV was obtained in 33 % yield and the title compound was

obtained in 14 % yield.

'H-NMR (DMSO-ds, 400 MHz): & 1.20 (t, J = 7.1 Hz, 3H), 2.05 (s, 3H), 3.33

20 (s,3H),4.17(q,J =7.1 Hz, 2H), 6.14 (s, 1H), 6.84 (d, J =5.1 Hz, 1H), 7.38 (d, } = 5.1

Hz, 1H), 10.61 (s, 1H). MS (ESI) 304 (M-H). HRMS (ESI) 304.0746 (M-H)".

Example 88

5-Cyano-4-methyl-6-(2-methylthiazol-4-yl)-2-ox0-3,6-dihydro-2H-pyrimidine-1-
25  carboxylic acid ethyl ester

Using 2-methylthiazole-4-carboxaldehyde and following the procedure of Example

26, intermediate XXIV was obtained in 26 % yield and the title compound was

obtained in 16 % yield.

'H-NMR (CDCl3, 400 MHz): § 7.96 (s, 1H), 7.11 (s, 1H), 5.93 (s, 1H), 4.31 (m, 2H),
30 2.67 (s, 3H), 2.16 (s, 3H), 1.32 (t, 3H, J = 6.9 Hz); '*C-NMR (CDCls, 400 MHz): &

168.13, 152.34, 151.77, 149.06, 147.71, 116.31, 115.88, 85.39, 64.24, 35.87, 19.17,

17.81, 14.09. MS (ESI) 307 (M+H)".



Exanpl e 89 6-(4-B ronot hi ophen-2-yl)-5-cyano- 4-net hyl - 2- oxo- 3, 6-di hyd
ro-2Hpyrimdine- |- carboxylic acid ethylam de 5 Using

4- br onot hwopbkema4®- car boxal dehyde and fol | owi ng t he proce#grasef/oHEanpl e
26, internediate XXIV was obtained i 068 % vyield. The title conpound was
obtained in 49 %yield follow ng the procedure described in Exanple

28.' H NWVR (DMSO-d6, 400 MHz): S 1.07 (t, J =7.1 Hz, 3H), 2.15 (s, 3H),
3.22 (m 2H), 6.36 (s, 1H) 7.06 (s, 1H), 7 67 (s, 1H), 8.68 (t, J =5.6
Hz, 1H), 10.64 (s, 1H. MS (ES+) 369 (I\/H 10 HRVMS (ESI): 366.9876
(MH)-. Exanmple 90 Examp €89

7 car bowyt i & Ganraibkehed SR AT Ayt 22 PN A el e e

fol | owi ng t karhuxgliedcidethflamiderpl e 26 i nter rredl ate XXI'V was obt ained in

68 %yleld dt tit]e conpo gbtained in 45 %yield. 'H NWVR
( DVBO- d6° 43@ M Bgron@t ioplener2- C%fgexa%der% andsfgflowing the praceduypof Example( m

[2:\'2 H - 6. OaRﬁ/S6(lé{éalj§le%1%%%jégv w%ls"bb a?rrea %166%;%3 #g?d tﬁ% éo?hpo;!lh& Wa@@bta{rggfl ) 368

5- Q/ano 4- ot 45 Vo Pieltifoll 6w{n2- t(ldpmceddradesmbedlyi Iteemlé )28t‘]ﬁ+1‘éM<RI @OM$O}ds3, 6-
di hydr o- 2H ic.acid_eth ester

2- (Z trifl u%@h@%y%phé%&r F???(ﬁz‘éﬂé{)ﬂéér(ﬁ »a@%mezawgmwm A6 he 25
procedure o i \Y, bd and
the title (E:Solﬁqgﬁgﬁ\(/\ségl%bgtqg&? :Sgstlglﬁgﬁ) }@ﬁi(@th&g%g%&m 0 MHz):
S 10.531¢s, HM)IS (BSD836698"26—I(M}H)8 2 Hz), 7.89 (d, 2H, J=8.1 Hz), 7.78
(s, 1H), 5.96 (s, 1H), 4.20 (m 2H), 2.07 (s, 3H), 1.22 (t, 3H J = 7.1
Hz); '3C- NVR (DMSO D6, 400 MHz): 8166. 18, 154. 51, 152. 00, 149. 60, 142. 48, 30
135.79, 130.05, 129.78, 126.45, 125. 96 Eybggpiédg 122.30. 117.75, 116. 84,

82.69, 62.83, 52.82, 16.87, 13.66. M5 (ESI), 437 (M:H)+. WD 02/079149
PCT/ US02/ 0949%-Bromdthigpber-2991)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-

carboxylic acid ethyl ester

15 Using 4-bromothiazole-2-carboxaldehyde and following the procedure of Example
26, intermediate XXTV was obtained in 68 % yield and the title compound was
obtained in 45 % yield."H-NMR (DMSO-ds, 400 MHz): & 1.25 (t,J = 7.1 Hz, 3H),
2.14 (s, 3H), 4.24 (m, 2H), 6.09 (s, 1H), 7.10 (s, 1H), 7.71 (s, 1H), 10.63 (s, 1H). MS
(ESI) 368 [M-H]. HRMS (ESI) 367.9697 (M-H)".

20

Example 91

5-Cyano-4-methyl-2-0x0-6-[2-(4-trifluoromethylphenyl)-thiazol-4-yl}-3,6-
dihydro-2H-pyrimidine-1-carboxylic acid ethyl ester
Using 2-(4-trifluoromethylphenyl)thiazole-4-carboxaldehyde and following the

25 procedure of Example 26, intermediate XXIV was obtained in 17 % yield and the title
compound was obtained in 31 % yield.
'H-NMR (DMSO-ds, 400 MHz): & 10.53 (s, 1H), 8.08 (d, 2H, J= 8.2 Hz), 7.89 (d,
2H, J=8.1 Hz), 7.78 (s, 1H), 5.96 (s, 1H), 4.20 (m, 2H), 2.07 (s, 3H), 1.22 (t, 3H, J =
7.1 Hz); C-NMR (DMSO-Dg, 400 MHz): & 166.18, 154.51, 152.00, 149.60, 142.48,

30  135.79,130.05, 129.78, 126.45, 125.96, 124.71, 122.30. 117.75, 116.84, 82.69, 62.83,
52.82, 16.87, 13.66. MS (ESI), 437 (M+H)".



6- [ 5- (4- Chl or ophenyl ) - oxazol - 4-yl] -5-cyano- 4-net hyl - 2- oxo- 3, 6-di hydr o- 2H
pyri m di ne-1-carboxylic acid ethyl ester Using

5- (4- Chl owophaemiky oxazol e- 4- car boxal dehyde and fol | ow ng tPhe/ysozemdur e of
5 Exanple 26, internediate XXIV was ofatained in 22 %yield and the title
compound was obtained in 16 %yield. IH NW (DMSO d6, 400 MHz): S 10.48
(s, 1H, 8.47 (m 1H, 7.79 (d, 2H, J=8.6 Hz), 7.64 (d, 2H, J= 8.6 Hz),
6.14 (s, 1H, 4.01 (q, 2H J-71Hz) Exddple®2 3H), 0.96 (t, 3H J =7.1
Hz); 13C NI\/R DVSO D6, 400 MHz): S 152.07, 151.98, 149.50, 10 147.60,
143.20, 1338 41@3102@!@931610“&@74 5H-5-qyanoghmethyd-2ox0-3,6-dibydmws2H4 | 49. 80,

16. 80, 13.2 l e 93

6- ( 2- Br onot g’?a‘%@ﬂﬁrgsﬂy%ﬁr@%hé%%ﬁ%{%ﬁafm2 0xo0- 3, 6-di hydr o- 2H pyri m di ne-1 -
15 car boxyl iUsineci-H-EhloydphesyBoxasiergcadbdraddehiy dé ?ﬁbﬁoﬁo’&mgahbpmh%iﬁbwﬂedand
follow n ure of  Ex le 2 intermedi ate XXI'V was obtained in
19 % yi ofd. BRAPRCR IHEeLE SORY s PR AD o MFId 3nd g P GOmPORIR

DVSO- d6, 4 1H), 7.72 (s, 1H), 6.15 (s, 1H), 4.26 (m
6 oH), 2. 1%52{!5@“(1%%.@‘7‘%# 3H J = 7.1 Hz): 13C NVR (DVBO D6, 400 Mtz):

S 152. 49, maNmax, (HMSOldé AAMEDY; § 1OISIE, 1H)38.493m, 11H6 7m9 (C82H49; 863. 91,

3" Oyano- 4 mbl Co 028 B B8 Ieh I {hiTBDHOML 65 2P 13 1 Hehy dhessaMyPr96n di ne-

1- car boxyl i [ th m 0 X yde and
follow ng t eggrgcgdlu%qgﬁoféigﬁné?m@?’wer 252['? &;?Q/% fj}bd%{'al ned in
68 % yi ebd. 146044320003 4@ MBB.20M2 %0 hEId7 Hi’e 125\83% 106/32681. 28] 62071, 49.80,

4- phenyl t hi | internmediate by the Suzuki reaction in 91 %yleld 30 The

ti PI e XonpoiaéOm%ﬁ(bbWi(ﬁé@’ ?%y%““@@yl eld foll OWI ng the procedure descri bed
in Example 28. WD 02/079149 PCT/ US02/ 09497 62 'H NVR (DVSO d6, 400 MHz):
80 1.07 (t, J =7.1 Hz, 3H), 2.17 (s, 3H, 3.23 (m 2H), 6.42 (s, 1H,
7.30 (t, J =5.1 Hz, 1H), 7.41-7.43 Erampld)93 7. 66-7.68 (m

6-(2-Bromothiazol-5-yl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
15  carboxylic acid ethyl ester

Using 2-Bromothiazole-5-carboxaldehyde and following the procedure of Example

26, intermediate XXIV was obtained in 44 % yield and the title compound was

obtained in 41 % yield

'H-NMR (DMSO-ds, 400 MHz): 8 10.67 (s, 1H), 7.72 (s, 1H), 6.15 (s, 1H), 4.26 (m,
20 2H), 2.15 (s, 3H), 1.27 (t, 3H, J = 7.1 Hz); >C-NMR (DMSO-D, 400 MHz): &

152.49, 151.78, 147.11, 141.99, 140.14, 137.93, 116.70, 82.49, 63.91, 50.06, 17.52,

14.18. MS (ESI), 371.0 (M+H)".

Example 94
25  5-Cyano-4-methyl-2-0x0-6-(4-phenylthiophen-2-yl)-3,6-dihydro-2H-pyrimidine-
1-carboxylic acid ethylamide
Using 4-bromothiophene-2-carboxaldehyde and following the procedure of Example
26, intermediate XXIV was obtained in 68 % yield. The 4-bromothienyl intermediate
was converted to 4-phenylthienyl intermediate by the Suzuki reaction in 91 % yield
30  The title compound was obtained in 33 % yield following the procedure described in

Example 28.



2H), 7.83 (s, 1H), 8.71 (t, J = 5.6 Hz, 1H), 10.61 (s, 1H). M5 (ESI) 365
(MH-. HRMS (ESI) 365.1064(MH-. 5 Exanple 95 6-

[ 5- (4- Chiwooephenyd ) - f uran- 2-yl ] - 5- cyano- 4- net hyl - 2- oxo- 3, @caiusydeas2H

pyri m di ne- 1-carboxylic acid ethylaméae Using

5- (4- Chl or ophenyl ) f ur an- 2- car boxal dehyde and foll owi ng the procedure of 10
Exanpl e 26, internediate XXIV was obtained in 16 %yield. The title

conpound was ObtHiINBIR (1DM$3) 8{3, V0o MHEY Imm?t he- prqugdsir{)ezdlezsgsr BH@d In
Exarrple28 H—NI\/R DVSO-d6, 400 MHz): 5 1.07 (t, J = 7. @)
3H) 3 22 B3 @MPRH)66.42 (4. H)11B0 () 465.4 dlz, JH, B4LTH43, (IILI-?f)H) 6667 8d(m,J =

3.4 : 3 80/ Lt 0.62
(s 1. Ns%és? SEthagL B eB e g ipelel: asm%fﬂ%éﬁnﬁ% e

5- Cyano- 4- nEIRIMB-(BSDXB6HHAAMFH) | uor onet hyIth| azol -5-yl) -3, 6-di hydr o- 2H
pyrim di ne-1-carboxylic acid ethyl ester 20 Using
4-trifludronethylthiazol e-5-car boxal dehyde and foI | om ng the procedure of
Exanpl e 26, internedi ate XXIV was obtm%&g %yield and the title
conpound was obtained in 52 %yield. O d6, 400 MHz): 6 10.84
(s, 1H), 9. 85 Clilb&qptﬁnyb fagan-24]1- S-éy:irﬁ) 4-@neth?l-2-oﬂ€-3’,"ﬁ-ﬂiliy|ﬂ}0-2ﬂ-06 (s,
3H), 1.16 (t, 3H,..J = I—Fé &3&9' DIVISODG 400 25 MHz): 6 165.51,
151. 90, 149P¥EmMidine- 179“"1’252 acid £ lai'B‘ €116.10, 83.68, 63.78,

50. 42, 17. 44(1%31%95‘%4 f‘l@loﬁgﬂeh l?ﬁilan(%ﬂ)ﬁxal@ﬁﬁﬁhﬁd ﬁﬂlowuﬁ She 3procegurﬁ: Oéro SH 30

5- Q/ano 4- et h 0XO- rifluoronethyl'thiazol
pyri n dilte- Exampl@c%ylnt@nmdw@b KKWYIV@&IO@@IWIGZB(%QM@ Plﬁérﬁﬂlmﬁmﬁlﬁm@XVas%

US|ng4tr|f yor 5- car box foIIo ng the
procedur e oP gr‘?b%gy %‘elqaf?ﬁ H&fﬁ%{"'é)c %ﬁ%ﬁ‘c’)&n{;ﬁ 63 % vyield. The
title conpound wég-Nwigt @)MS@ d6n4@(91vf(qzw @l 1dof g' jow 1”Hzt§}§ 9r19€(§d3ﬁ)e3 22
descri bed in Exanpl e 28. DVBO- d6, 40 4°(s,” 1H), 9.19
(s, 1H), 8. 69, 2H), 629, H—Iﬁ§4(6s(d J 3.4 Hz, 1H), 6.97 (d, J 3.4 Hz, 1H), 7.51 (m, 2H),

7.63 (m, 2H), 8.70 (t, J = 5.5 Hz, 1H), 10.62 (s, 1H). MS (ESI) 383 (M-H). HRMS

15 (ESI) 383.0913 (M-H)".

Example 96
5-Cyano-4-methyl-2-0x0-6-(4-trifluoromethylthiazol-5-yl)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester

20  Using 4-trifluoromethylthiazole-5-carboxaldehyde and following the procedure of
Example 26, intermediate XXIV was obtained in 63 % yield and the title compound
was obtained in 52 % yield.

"H-NMR (DMSO-dg, 400 MHz): & 10.84 (s, 1H), 9.22 (s, 1H), 6.45 (s, 1H), 4.15 (q,
2H, J= 5.7 Hz), 2.06 (s, 3H), 1.16 (t, 3H, J = 5.7 Hz). *C-NMR (DMSO-Ds, 400

25 MHz): § 165.51, 151.90, 149.88, 146.79, 142.70, 138.70, 116.10, 83.68, 63.78,

50.42, 17.44, 13.94; MS (ESI) 361 (M+H)".

Example 97
5-Cyano-4-methyl-2-0x0-6-(4-trifluoromethylthiazol-5-yl)-3,6-dihydro-2H-

30  pyrimidine-1-carboxylic acid ethylamide



5 1H), 3.15 (m 1H), 2.06 (s, 3H, 1.01 (t, 3H J = 7.0 Hz); 13C NWR
(DVBO-d6, 400 MHz): S 155.54, 151.46, 150.25, 149.38, 143.23, 138.70,

115. 63, 8®R095/079149 93, 34.83, 16.87, 14.34. M5 (ESI) 360 (PiH)se2/0Eyanpl e 98
10 5- Cyano- 6-[ 5-(4- et hanesul f onyl phessyl ) - oxazol - 4-yl ] - 4- net hyl - 2- oxo- 3, 6-
di hydr o- 2H pyri m di ne- 1- carboxylic acid ethyl am de Usi ng

5- (4- net hanesul f onyl phenyl ) oxazol e- 4- car boxal dehyde and foll ow ng the
procedur e ofUsingadvplftuc@Gmethypltigaroiels aaghoXxldshyrandblidwiag theprddediryofel d. The

title conp und obtained in 63 %yield faollow t he procedure
descri bed i i’%%mtw@é@texﬁw\w %WD@,IP 6440 leg)Th%Ug@C‘GDP‘{@d wag) |

8. 96 (t, J Dbé\u@d"ﬁ@ relcﬁf gw( the Boce Aescribed 1 Ex 'Q'é 8.18 (d,
J = 8.3 He, , he procedty Sescribe 221(3 3H)
1. 07 (t, J —HNMRI—{DMSH)d(;,mMIEI)) 84110)84 MB-R'D{)-9EBU(SEXHH}8(@(9191H) 6.68 (s,

6- [ 5- (4- Chl orophenyl ) - oxazo 1 ano- 4- met hyl - 2- oxo- 3, 6-di hydr o- 2H
b i di . NHOo EbUy 110 206d-city | B(aTLL g Hoyit'C-RMR (DMSO de, 400

D Pl SLOMIDY o 94830 rL A0 8958, ASIN A 2Rs (38UhOK I, BISeDEpGE T @ O

Exanpl e 26, rrredl at’e Was ob arne

conpound \Na34.82516)®1,al4r13ad M8 (BST) %6y (4. ol I ovvi ng the procedur e descri bed
in Exanple 28. 'H NVR (DMVBO-d6, 400 MHz): 8 10.51 (s, 1H), 8.78 (m 1H),
8.43 (s, 1H), 7.85 (d, 2H J= 8. 5 Hz), 7.62 (d, 2H, J= 8.5 Hz), 6.38 (s,

1H, 3.11 (m 2H), 2.02 (s, 3H), Exal@le , J = 7.2 Hz). 13C NMWR
(DVBO- D6, 400 MHz): 5 152.99, 152 51 . 149.30, 143.70, 134.17,

129. 52, 1028 54Gyanb26[3:04-miktFarfulf @iyl BlenySoi2ol- %I]Wmetﬁylil’ﬁoxoéﬁ- 14.95. MB
ESI), 386 +. 02/,079149 CT/ Us02/ 0 7 ., 64 Exanple 100

(5 Cyano- 4- né%o'g%oﬁr'@ inerlrcan P¥‘ﬂ5‘r‘(‘ﬁﬁ%?‘§?’ HAKSy| ) - oxazol - 4-yl ] -3, 6-

di hydr o- 2H py{righs. -ﬁ%ﬂﬂané‘sarf@myﬁérfynaﬁmlee& Gxﬂb%mle

a.g@ {ol ow19\% the
5-(4- trlfluoronet yl phenyl ) oxazol é-"4- car boxal dehyde an ng the 5
procedur e opraErdurploéEz@nple2beimtaahiediate XXI'W/ waa obtintediin@d % yieBl Thefitd d. The

fj:atsl:rel bggnpgu@% F\@%botb?alurrl]eecfj ini6r§ ‘; 16{8 ¥ol olqué eI p?(\;\éeggre} cnasm% (c)i %‘)‘(ample
15 28.
'H-NMR (DMF-d;, 400 MHz): & 10.60 (s, 1H), 8.96 (t, J = 4.8 Hz, 1H), 8.62 (s, 1H),
8.25(d, J =8.3 Hz, 2H), 8.18 (d, J = 8.3 Hz, 2H), 6.67 (s, 1H), 3.37 (s, 3H), 3.25 (m,
2H), 2.21 (s, 3H), 1.07 (t, J = 7.4 Hz, 3H). MS (ESI) 430 (M+H)".

20 Example 99
6-[5-(4-Chlorophenyl)-oxazol-4-yl]-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 5-(4-chlorophenyl)oxazol-4-carboxaldehyde and following the procedure of
Example 26, intermediate XXIV was obtained in 40 % yield. The title compound was

25  obtained in 58 % yield following the procedure described in Example 28.

'H-NMR (DMSO-ds, 400 MHz): § 10.51 (s, 1H), 8.78 (m, 1H), 8.43 (s, 1H), 7.85 (d,

2H, J=8.5 Hz), 7.62 (d, 2H, J= 8.5 Hz), 6.38 (s, 1H), 3.11 (m, 2H), 2.02 (s, 3H), 0.99

(t, 3H,J = 7.2 Hz). *C-NMR (DMSO-Dg, 400 MHz): & 152.99, 152.51, 152.11,

149.30, 143.70, 134.17, 129.52, 128.13, 126.40, 117.20, 81.80, 48.09, 35.17, 17.28,
30  14.95. MS (ESI), 386 (M+H)".



28. 'H NWR (DVBO-d6, 400 MHz): 8 10.54 (s, 1H), 8.78 (m 1H), 8.50 (s, 1H),
8.06 (d, 2H, J=8.1 Hz), 7.91 (d, 2H, J= 8.1 Hz), 6.46 (s, 1H, 3.10 (m
2H), 2. 03w092/031y9 0.99 10 (t, 3H, J = 7.2 Hz); 13C NVR pOWEBSQoz®49700
MHz) : 8 152.53, 152.31, 151.52, 149.03, 142.70, 134.96, 130.69, 126.41,

125. 88, 116.62, 81.03, 47.69, 34.65, 16.75, 14.41; MsS (ESI), 420.13

(M+H) +. Exanpl e 101 15

5- Cyano- 4- net hyl - 2- oxo- 6- ( 5- pheny!| oxExzghpké-190) - 3, 6- di hydr o- 2H pyri m di ne- | -
carboxylic acid ethylam de Catal ytic redlt)Jcti on (10 % Pd/ C, anmoni um f or nat e

in refl uxi ng-GYanafimethyls3-oxe-6: [ 4-triflyeremethyiphenyhraxagd-4r3lls,8-he tit | ¢(=,=
d i ' L . . 8 8.69 1H), 7.87

3H) . 7,50 ?ﬁ%ﬁ@'&’%‘"{'ﬁ%’w%ﬁ&ﬁ%ﬁ%‘ggQ*f%'ﬁ}e, 6. 63 Ersn 1t|)|), 330 (m

2H), 2.18 (&lsirgH-(4-ifidrgrhethPldhenllyoxdzole-Hahrbox ARENNMR n@BELSwind e MHz) . 8

152. 40, 152.13, .150.25, 146.90, 132,60, 129.50, .129.12, 126.79, 116.57,
80. 93, 48. 2Brocgduref Example 264 intermedigie KX&Y \waspbtaines! il 1 vielix Bhgolide 102" 25
5- Cyano- 4- 3 - (=i - - 2 - di - 2H
v e ToRORE S A Pl NG e ol aeod N

5- (4-ni tropB&nyl ) oxazol e- 4- car boxal dehyde and fol |l owi ng the procedure of

Exanpl e 26, i V, btained_in 36 %yield The titl
conpound. wasE RS0 . 300 MR8 0B 5. oWy 78 8 'ﬁ@é@@eﬁaeé@pﬁgegb n
Exanpl e 28. L T : 7 ,
556 (s, LH L S SR AL 1z N e @ A, S0y atPa0f Rl Ued D, o
(s, 3H)100. @93Ht ] =312 Hi); PZNMRZDPMSQ-IE-ANRIADVBQASA63, 4603 NHB) ;525 153. 04,

152.37, 151.51, 149. 13, 146.97, 136, 16, WD 02/ 079149 PCT/ US02/ 09497 65
132. 85, 12619%03.1142. 7913496 130.69g626541, 125887116302, $.03167.69, 34106, 467505 (ESI )

29(74 (CJthclg? ;éﬁgif];‘l?f@(gs%)gﬁ%(i%gMgH&hyl car banoyl - 6- net hyl - 2- oxo- 1, 2, 3, 4-
t et rahydropyrim di n-4-yl)-furan-3-carboxylic acid ethyl ester Using
3- et hoxycar bonyl - 5- (4- chl or ophenyl )félxra%ll;lg-lﬁfr boxal dehyde and fol |l owi ng t he
15 5-Cyano-4-methyl-2-0x0-6-(5-phenyloxazol-4-yl)-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Catalytic reduction (10 % Pd/C, ammonium formate in refluxing acetonitrile) of the
product of Example 99 gave the title compound in 45 % yield.
'H-NMR (CDCl3, 400 MHz): & 8.69 (m, 1H), 7.87 (m, 3H), 7.50 (m, 2H), 7.41 (m,
20 1H), 7.00 (s, 1H), 6.63 (s, 1H), 3.30 (m, 2H), 2.18 (s, 3H), 1.13 (t, 3H, ] = 7.2 Hz).
PCNMR (CDCl3, 400 MHz): & 152.40, 152.13, 150.25, 146.90, 132.60, 129.50,

129.12, 126.79, 116.57, 80.93, 48.25, 35.70, 17.87, 14.72; MS (ESI), 352.16 (M+H)".

Example 102

25  5-Cyano-4-methyl-6-[5-(4-nitrophenyl)-oxazol-4-yl]-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 5-(4-nitrophenyl)oxazole-4-carboxaldehyde and following the procedure of
Example 26, intermediate XXIV was obtained in 36 % yield. The title compound was
obtained in 70 % yield following the procedure described in Example 28.

30 'H-NMR (DMSO-ds, 400 MHz): & 10.56 (s, 1H), 8.79 (m, 1H), 8.56 (s, LH), 8.38 (m,
2H), 8.13 (m, 2H), 6.50 (s, 1H), 3.12 (m, 2H), 2.03 (s, 3H), 0.99 (t, 3H, J = 7.2 Hz).
C-NMR (DMSO-dg, 400 MHz): § 153.04, 152.37, 151.51, 149.13, 146.97, 136.16,



procedure of Exanple 26, internediate XXIV was obtained in 59 %yield. The
title conpound was obtained in 42 %yield follow ng the procedure

descri bedvon2fxample | 0 28. 1H NVR (DVSO d6, 400 MHz): SBctuB@su97 J = 7.2
Hz, 3H), 1.34 (t, J =7.1 Hz, 3H), X507 (s, 3H), 3.16 (m 2H), 4.30 (m
2H), 6.85 (s, 1H), 7.34 (s, 1H, 7.53 (m 2H), 7.65 (m 2H), 8.67 (t, J =
5.5 Hz, 1H), 10.76 (s, 1H. M5 (ESI) 455 (MH-. HRMVS (ESI) 455.1114
(MH-. 15 BE328p) 2611 124.19, 116.57, 80.93, 47.87, 34.70, 16.81, 14.45. MS (ESI) 397

5- Cyano- 4- rreﬁ/@ |.; 2- ox0- 6- (5- pyri di n- 3-yl oxazol - 4-yl ) -3, 6-di hydro- 2H

pyri m di ne- {3 )boxyl ic acid ethylam de Using

5-(3-pyridi nyl)oxazol e- 4- car boxal dehyde and foll ow ng the procedure of 20
Exanpl e 26, internmediate XXIV was obtained in 62 %yield. The title
compound was obtained in 41 %yi el dEfaxhple#0B8g t he procedure described in

le 28. O.ds,. 400 . 8 10.53 (s, 9.0 , 8.
(m 18, 56, ECHEranheRvl Bis-prmorkgthvicasbaay e boxerha A 6 20 (s,
2H), 3.12 ( %tr%lﬂl?édrog%ﬂﬂliéﬁﬂ-yﬁh‘hraﬂ-i&Qgrﬁ(; li%'ﬂcidjetgiﬁlgesge%Hz) . 13C-NWR

(DVBO-d6, 400 MEz): S 152.76, 152,52, 25 151. 75, 149. 19, 146.73,
134. 73, 1331bng Gethogyartion3l-454-chicgoshenyfirant?-caibosdldehydld a88 follkBvif theld. 63;

MS (ESI), 353.1 . 2/ 07914 US02/,09497. 66 Ex 105
5- Q(/ano2 4- n@f%ﬁ&qrggg%;%m\(é?@%meglﬁ?%% BY?I()b-taf%r,’%i-‘Bisﬁy%rybeigl?l{rgflpa‘?ﬁ di ne-1
- car boxyl i gompbchdekiydaaheRinlUe Bgyidd w&wh% meagetQuPe dGefiboralalpte and

followi ng the procedure of Exanple 5 26, internediate XXIV was obtained in
70 % vyi éPd. 2%he title conpound was obtained in 27 %vyield follow ng the

i oo el e, MY $9 R0 000 5,
3.12 (m 2HHz, 3HP2.AB(s, 3H),3.16 @Y AH), 4.36,(%1% 2H%,76.§5 %“H%’oﬂl SNV (DAMSR A6,

400 MHz): 8 152.79, 151.97, 151.74, 150.61, 148.4 33787, 116. 12,
83. 68, 34.7#H).16659m, 2HD.3867 (5T (-E815) HasH ), NPAK+(s, ERAnpIS® (BB 455 (M-H)".

HRMS (ESI) 455.1114 (M-H)".

15

Example 104

5-Cyano-4-methyl-2-0x0-6-(5-pyridin-3-yloxazol-4-yl)-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide
Using 5-(3-pyridinyl)oxazole-4-carboxaldehyde and following the procedure of

20  Example 26, intermediate XXIV was obtained in 62 % yield. The title compound was
obtained in 41 % yield following the procedure described in Example 28.
'H-NMR (DMSO-dg, 400 MHz): § 10.53 (s, 1H), 9.04 (m, 1H), 8.77 (m, 1H), 8.67
(m, 1H), 8.50 (s, 1H), 8.22 (m, 1H), 7.60 (m, 1H), 6.40 (s, 2H), 3.12 (m, 2H), 2.04 (s,
3H), 1.00 (t, 3H, ] = 7.2 Hz). >C-NMR (DMSO-ds, 400 MHz): & 152.76, 152.52,

25 151.75, 149.97, 149.19, 146.73, 134.73, 133.60, 124.06, 123.45, 116.94, 81.41, 47.81,
34.88, 16.99, 14.63; MS (ESI), 353.18 (M+H)".



[ 5- Cyano- 4- net hyl - 6- ( 3- ni tr ophenyl ) - 2- oxo- 3, 6-di hydro-2H pyrim din-1-yl]-
acetic acid tert-butyl ester 15 Using 3-nitrobenzal dehyde and foll ow ng the
pr ocedur ewofo2faxampl e 26, internediate XXV was obtai ned iPoTAR02O9PElI d and
the title conmpound was obtained in 526%vyield. 'H NVR (MeOH d4, 400 MHz):
8828 (m 1H), 822(t, 1 H J=1.8H), 776 (m 1 H, 7.69 (t, 1 H J
=7.9 H), 7.62 (s, 1 H, 531 (s, 1 H, 423 (d, 1 H J=17.6 Hz), 3.44
(d, 1 H J =17.6 Hz), 2.16 (s, 3 HExampR10s, 9 H. LC M (ESt+) 395
MtNa) +. 2
5(3 Cyano- 4- ngtﬁfﬂn%“mﬁhylﬂ-@ﬁw&r@rl)hezyme@zel -5YHrho-dilydros2Hpyrimidine-1-

carboxylic Usi ng 3-nitrobenzal dehyde and fol | owing the
procedure of%ﬂ% ﬁFQE@Wh?%@?mdl ate 25 XXIV was obtained in 92 %yield.

The title CMsprngghwhhialzblaﬁq@drhonalﬁ@h%)and Ifolloviiak Itlm/prt)@cmheofmxmqﬂur e
descri bed i

(d, 1 H 53 365)1(1%%;12&6&%\/ MaNRQt(anqg]_% 90. qung)qqz"l)“he tytlef@n(muné w]a|s ogtameé 6

Hz 7.65 9 3 1.20 (d,
A L 52 ('f'ﬂ Z?WJ'Qleldeoﬁ%W(r% thié_-ipll&edlﬁe ggscflﬁbdﬁlﬂiﬂ I\/é)l%%%ﬂ ( 244 :t,% (M) +(

366 (MrNa) +) HW(RZQDMSM FETMBE) 28 (D@ZLOYS IBU SE&&(’q;IlH)JS)Bl (m, 1H) 7.73

5- Cyano- 4- ni_tyo 6- di hydr Q-2H-pyri m di ne- 1-
ca%oxyl ic ‘% rﬁ&'{) gg)g?%d}'% %ﬁ%@ﬁ&éﬁ&émﬁa@ éﬁﬁ 8 dTm g t he
rocedure ofg t mﬁi‘; t % yi el d.
'Fl)'he title corrpoi‘ﬁ%h ?gldr%?éd In 26)65 iel’ XSY\? ﬁq M Qggeh n14r%g403é(:1|ure
descri bead |rh3£83,nhl6e12283.68l—34\WRl6l‘69Q—4.B|91,M@@ESM—E% (M-QH)IQ (t, 1 H J=5.3
Hz), 8.22 (m 1 H, 817 (t, 1 H J =1.8 H), 7.75(d, 1 H J =7.9 Hz),
7.65 (t, 1 H J=7.9 H), 6.30 (s, 1 H, 3.33(m 2H, 2.18 (s, 3 H,
1.54 (m 2 H, 0.91 (t, 3 H J = 7-5Eﬁ41)ple|166'v5 (ES+) 344 10 (M+H)+, 366

(M+Na) +. Exanpl e 109
5- Cyano- 4- nddHyyan®-4-methylrtereityophefyl2e0x3- 8,6 lihydiros2 Hipypimidin-diylk- | -

acetic acid tert-butyl ester
15 Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield and the title compound was obtained in 52 % yield.
'H-NMR (MeOH-d,, 400 MHz): & 8.28 (m, 1 H), 8.22 (t, 1 H, J = 1.8 Hz), 7.76 (m, 1
H),7.69 (t, 1 H,J =7.9 Hz), 7.62 (s, 1 H), 5.31 (s, 1 H), 4.23 (d, 1 H, J = 17.6 Hz),
344 (d,1H,J=17.6 Hz), 2.16 (s, 3 H), 1.42 (s, 9 H). LC/MS (ES+) 395 (M+Na)*.
20
Example 107
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0xo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid isopropylamide
Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
25  XXIV was obtained in 92 % yield. The title compound was obtained in 29 % yield
following the procedure described in Example 27.
'H-NMR (MeOH-d,, 400 MHz): §8.92 (s, 1 H), 8.22 (d, 1 H, J = 8.3 Hz), 8.17 (t, 1
H,J=18Hz),7.74(d, 1 H,J = 6.6 Hz), 7.65 (m, 2 H), 6.31 (s, 1 H), 3.89 (m, 1 H),
2.19(s,3H),1.20(d,3H,J=6.6 Hz), 1.16 (d, 3 H, J = 6.6 Hz). LC/MS (ES+) 344
30  (M+H)", 366 (M+Na)".



carboxylic acid phenyl am de 15 Usi ng 3-nitrobenzal dehyde and foll ow ng the
procedure of Exanple 26, internediate XXV was obtained in 92 %yield. The
title compouwnd7aas obtained in 10 %yield follow ng the pcoasduoss?
described in Exanple 27. 'H NWR (MeOH7d4, 400 MHz): 6 11.18 (s, 1 H), 8.23
(m 2H, 7.81(d, 1 H J=7.9 Hz), 7.65(m 1 H, 7.44 (m 2 H, 7.31
(t, 2 H J=83H), 7.11 (t, 1 H J =8.3 Hz), 20 6.40 (s, 1 H, 2.23
(s, 3 H. LCOM (ES+) 378 (MtH) +, 40Exz(1h/[ﬂNa))8 Exanpl e 110

5-Cyano-4-nethyl -6-(3-pitro hen%g 2- 0x0-3 di h%dro 2H yrlmdl ne- 1-
carboxyl i c éc?&a‘t%i'%bylzﬁ\ﬁ ?'Sl)t?spwé@ dihy Bbéﬁzmlfé!@ ilige-land

fol l owi ng tRgky: B n% le 26, internediate XXV was obtained in
92 %yvyield. %ﬂex?ltﬁehg%g %ﬁﬁg@ms obtained in 33 %yield follow ng the

procedur e désorg beﬂrabanﬂk@ﬁmdearﬁi?follohhﬂ‘gj\tﬁe bfvﬁ:é]ﬂ&rd-ﬁ)f E4@1ﬁp]lb’l%) int@nf¥dat (m 2
H, 7.80 (d 7.42 (d, 1 H J
4.0 Hz§, Wé%ﬁ vas 0'?Ea‘|qeg 5‘1@ % Y}elﬁz) eéltlﬁéowouﬁd 154515 O@alzﬁa ing2p ?’Odyle§ H J =

0 9 Hz). Ldf&ﬁ)\,clgg.ﬁ)e ﬁgéedﬁM*&@sé'plbéHH gx%}yﬁ,)j; WD 02/ 079149 PCT/ US02/ 09497
68 Exanple 111

5- Cyano- 4- mHAYMREAMEIHi dur 408hiz)) 5-920%t0k H, 5=di hidy, 8-2HapyrilyBdi7rie-11H,
carboxylic aci -trifluorg-ethyl)-am de Using 3-nitrobenzal dehyde and
following thé& ﬂ?é@%& %53 ‘{911 @@%93@67 %ﬂﬂ tHA S %192{2)5§§@<(SV 1\fHs3-8B(®i ned in
92 %yield 7Wpeatiktd & IPTRAURE g t@ingdy L 00 I3l4eWi ng t he
procedure de:sli?rel beg Ex u(I%j ?0@31 %Nj;ﬁ(JDIVgCS}ZIgZ 1)5%/%)[%%9 3gglo. 77 (s, 1
H, 9. 230(t(M&H9|,,3§6£h’BP€B)FE) 8. 21 (m 1 H), 809 (s, 1 H, 7.75 (m 2
H, 6.26 (s, 1 H, 401 (m 2 H, 2.10 (s, 3 H. 10 Exanple 112

5- Cyano- 4- net hyl - 6- (3-ni trophenyl) - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- 1-
carboxylic acid cyclopropyl am de Usimghndpleitppobenzal dehyde and fol | owi ng

the procedure of Exanple 26, internediate XXV was obtained in 92 %yield.
The title cér@l‘ﬂm}d“mhﬁﬂi -63-nitrophenyb-2xa-36cHihydra-2H pywimiglinérd- pr ocedur e

described i @ax@%@zgﬁé gclaz)henylamlde

15 Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield. The title compound was obtained in 10 % yield
following the procedure described in Example 27.

'H-NMR (MeOH-d,, 400 MHz): § 11.18 (s, 1 H), 8.23 (m, 2 H), 7.81 (d, 1 H, J = 7.9
Hz), 7.65 (m, 1 H), 7.44 (m, 2 H), 7.31 (t, 2 H,J=8.3 Hz), 7.11 (t, 1 H, J = 8.3 Hz),
20  6.40 (s, 1 H), 2.23 (s, 3 H). LC/MS (ES+) 378 (M+H)", 400 (M+Na)".

Example 110
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-o0xo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid thiazol-2-ylamide

25  Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield. The title compound was obtained in 33 % yield
following the procedure described in Example 27.

'H-NMR (MeOH-dj, 400 MHz): § 8.23 (m, 2 H), 7.80 (d, 1 H, J =7.5 Hz), 7.64 (t, 1
H,J=7.5Hz),7.42(d,1 H,J=4.0Hz),7.03 (d, 1 H, ] =4.0 Hz), 6.36 (s, 1 H), 2.24
30 (d,3H,J=0.9 Hz). LC/MS (ES+) 385 (M+H)", 407 (M+Na)®.



'H NWVR (DVBSO-d6, 500 MHz): S 10.62 (s, 1 H), 858 (s, 1 H, 821 (m 1 H,
8.07 (d, 1 H J=1.6 H), 7.73 (m 2 H), 6.22 (s, 1 H, 2.62 (m 1.H),
2.09 (s, wolp/n7Q464 (m 2 H), 0.46 (m 2 H). 20 Exanpl e P£3/US02/09497

5- Cyano- 4- net hyl - 6- ( 3- ni t rophenyl ) - 2-@xo0- 3, 6- di hydr o- 2H pyri m di ne-| -
carboxylic acid (2-hydroxy-ethyl)-am de Using 3-nitrobenzal dehyde and
follow ng the procedure of Exanple 26, internediate XXV was obtained in
92 %yield. The title corrpound was Obkahpledlin 23 %yi eld 25 follow ng the

procedure descrlbed i n Exa "H NVR ( CDC13, Q0 MHz); S 8.93 (s, 1
H, 8.15 (d>-&yapo- é-methngpltr@myt)é 0’10- -dlhydBBZHopquﬂmerb 7.9 Hz),
7.51 (t, 1 _ S _ .30 (s, 1 H, 3.67 (m 2 H,
3.43 Em 1 fﬂoé‘:‘ygé %%%}f’@é?ﬁg.'%set?@? . LCSI\/B (ES+) 346 (MtH)+. WO

02/ 079149 P(UEAng}}ﬁftﬁ&éﬂzledeﬁQdMHGWMhe procedure of Example 26, intermediate

3-(4,5-D hy azol ni trophenyl)-2-oxo0-1, 2,3, 4

tetr ahyd? op%f&ﬁ?%%btgm\é‘g%rb%]%[ ¥ip ThP&‘é‘B&P’é’HO‘F‘F Vit %%‘F%M %dfleléx anpl e
113 (Bur gesgoi&ag mesarecéd%iéaesw&dlﬁatx%g&fwrofuran) in 71 %yield. *'HNR
(MeOH-d4, 400 Mz H) (d, 1 H J=7.9 Hz), 7.56 (t, 1

H J = 7.9 MHE)NMR CMEO- dslSGN)MHz)O&IQFW(sZ IHH) 932336 1(HhJ=16lﬂ)Hz)3839(l(nml 1 H),
2.06 (s, 3

5 Oyano. 4- mEDIG05 65 (FDNTTOSBN I § 26 BB 48 AT 2368y Wi i ne- 1-
carboxylic acid allylam de Using 3-nitrobenzal dehyde and foll ow ng the
procedure of Exanple 26, internediate XXV was obtained in 92 %yield. The
title cabpound was obtained in 36 %Kxahple 113 fol | owi ng t he procedure

o b b Bk il . 1
(s, 1 H, Sclfbdx 1cﬁc1ﬂ)oycﬁ£9(7p3(l£ﬁnd% H, 3.78 (m 2 , 2.10 (s, 3

LG M5 (ESt+) 342 (g +. WD 02/ 079149 PCT/ US02/ 09497
Using 3-nitro enzaldehy e and following the procedure of Example 26, intermediate

XXIV was obtained in 92 % yield. The title compound was obtained in 19 % yield

15  following the procedure described in Example 27.
'H-NMR (DMSO-dg, 500 MHz): § 10.62 (s, 1 H), 8.58 (s, 1 H), 8.21 (m, 1 H), 8.07
(d, 1 H,J=1.6Hz),7.73 (m, 2 H), 6.22 (s, 1 H), 2.62 (m, 1.H), 2.09 (s, 3 H), 0.64 (m,
2 H), 0.46 (m, 2 H).

20 Example 113
5-Cyan0-4-methyl-6-(3-nitr0phenyl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid (2-hydroxy-ethyl)-amide
Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield. The title compound was obtained in 23 % yield

25  following the procedure described in Example 27.

'H-NMR (CDCls, 500 MHz): & 8.93 (s, 1 H), 8.15 (d, 1 H, J = 7.9 Hz), 8.07 (s, 1 H),
7.68 (d,1 H,J=79Hz),7.51(t,1H,J =179 Hz), 6.86 (s, 1 H), 6.30 (s, 1 H), 3.67
(m, 2 H), 3.43 (m, 1 H), 3.36 (m, 1 H), 2.18 (s, 3 H). LC/MS (ES+) 346 (M+H)".



70 Cainms Wiat is clainmed is: 1. A conpound of fornmulal 5 R2Z R3 NCNR4
RR NZHI, its enantioners, diastereoners, pharmaceutically acceptable
salts, prwodnogmiand solvates thereof, wherein 10 Rl is seleatserodsppm t he
group consi sting of hydrogen, al kyl aid cycloalkyl; R2 and R3 are each

i ndependently selected fromthe group consisting of H, alkyl, aryl,
heteroaryl, arylal kyl, cycl oal kyl, heterocycl oal kyl, cycl oal kyl al kyl,

het erocycl oal kyl al kyl and het er oar yl Bkdsiple 194 R2 and R3 may al so be taken
together to forma carbocyclic or heterocyclic 15 ring; R4 is selected

|
fromthe gr @uﬁf}’scgﬂk‘idé"t’?’?ﬂ}"b?'Yé)l'mqthﬂr‘lr(%Fi@l]?l?he@yﬂf%a*qg%lza%‘kyI ,
het | al : | ..ani noal kyl , het | oal kyl al kyl, CN,
o re ) costanydt B B o 10 L L L aeh i ndepandent |y
sel ected fr direpateel fyoraule mrodsdtof Engmple 1H3 (Bafkead feygent Gy eifloalngy|

hydr oxyal kyl , al kenyl , al ? xy, .thioal koxy, al koxyal kyl, hal oal kyl, aryl,
het er oar y! , t%[F@V‘érIO%P?) g 3I BAIRY| al kyl , ~ het er oaryl al kyl and

het er ocycl oajyk C e, £ r r t@roc I i's
sel ected froﬁﬁ?&%!gggagq%bﬁglstl%ﬁ§%$6gﬁ’%}§ﬁghﬁﬁgﬁ]%8972g2§€%2¥ééé#r0n1the
gr O:Jpl Eolnsi ﬁ{,iJw.gmlﬁ,él.m\(hs, $m1)f4>.oa:(md@é{)ﬁmo (a) k}cnl),al.iszlkinpyﬂg,o%@ssl, 3 alryl  od
aryl al kyl , terocyc eteroaryl and heteroaryl al kyl; an is selecte
fromthe gréﬁp%@ﬁ"%éz%@’[ﬁmél kyl, aryl al kyl, cycl oal kyl al kyl,
het er ocycl oal kyl al kyl and heteroarylal kyl. 2. The conmpound of claiml
wherein R2 is heteroaryl. WO 02/079149 PCT/ US02/ 09497

10 Example 115

5-Cyano-4-methyl-6-(3-nitrophenyl)-2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid allylamide
Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield. The title compound was obtained in 36 % yield

15 following the procedure described in Example 27.
'H-NMR (DMSO-dg, 500 MHz): & 10.65 (s, 1 H), 8.92 (t, 1 H, J = 5.5 Hz), 8.21 (m, 1
H), 8.08 (s, 1 H), 7.74 (m, 2 H), 6.24 (s, 1 H), 5.81 (m, 1 H), 5.07 (m, 2 H), 3.78 (m, 2
H), 2.10 (s, 3 H). LC/MS (ES+) 342 (M+H)*, 364 (M+Na)".



71 3. The compound of claim2 wherein R3is Hand R2 is an optionally
substituted thiophene, oxazole, isoxazole, or furan. 4. The conpound of
claim 2 wwenewrisai d heteroaryl is substituted with nethylpcT/UtSoBedayt , hal o,
hal oal kyl , or aryl. 5. The conmpound of claim 1l wherein R3is Hand R2 is a
substituted phenyl 6. The conpound of claim5 wherein said phenyl is
substituted with al kyl, 10 al koxy, al koxyal kyl, cyano, hal o, hal oal kyl,
nitro, am ncCla@RRS5, CONRS5R6, al kenyl oxy, aryl oxy, wherein R5 and R6 are,

i ndependently, Hor alkyl. 7. The conpound of claim6 wherein said phenyl
is substituted wwth nethyl, nethoxy, F, d, CF3, dinethylamno, or

et hoxymet hy lywpA3s SminddiEiscompound of claim 1l wherein Rl is alkyl; R2 is
selected fromthe group consisting of aryl and heteroaryl; R3is H R4 is
sel ected frdm t heA gooppundafgostulafy of al kyl, aryl al kyl, CO2R5, and
CONRSR6; R5 and R6 are independently selected fromthe group consisting of
H al kyl > ani noal kyl , hydroxyal kyl, phenylam no and arylalkyl; Z 20 is
selected fromthe group consisting of (g, B and NR8;, R8 is selected from
the group consisting of H and CN. 9\ Th¥ cggpound of claim1 wherein R4 is
selected fromthe group consisting of R |, arylalkyl, C(OR5 CO2R5,

C(O SR5 and CONRS5R6. 25 10. The conp N laim1l wherein R4 is CO2R5 ; Z
is 0; and R5 is ethyl. 11. The conpouhd Bf ¢laim 1 wherein R4 is CONRSRG; Z
is 0, RBis Hand R6 is nethyl, ethyl, prIopyI, phenyl , cycl opropyl,

hydr oxyet hyl , thi ophene, or 2-propylene. » 30 12. The conpound of claim1l

wherei n R4 ii§ sl tRpiepd didsmdnh@s,gah&u@ac@mmtabé@tamg sMs kprbdmgd asd Y1 al kyl,
and Z is 0. WD 02/ 079149 PCT/ US02/ 09497 72 13. The conpound of claim1

wherei n Rl iselvajestherepf; wheseipl - R4 is CO2R5; R5 is alkyl; and Zis 0. 14.
The conQe und of (ﬂl% g@lécté’g]ﬁélgitﬂe B%)ub %ox%f&i;ng%% hiyérogétxla'iky'lqgn& cs:yc?c%ﬂ(RﬁB(S » Ro s
R; and Rj are each independently selected from the group consisting of H,
alkyl, aryl, heteroaryl, arylalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl; or
R; and R3 may also be taken together to form a carbocyclic or heterocyclic
15  ring;
R, is selected from the group consisting of alkyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkyl, aminoalkyl, heterocycloalkylalkyl, CN, C(O)Rs,
CO3Rs , C(O)SR5 and CONRsRg;
Rs and R¢ are each independently selected from the group consisting of H,
20  alkyl, cycloalkyl, hydroxyalkyl, alkenyl,alkoxy, thioalkoxy, alkoxyalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl
or N-R;5R¢ together form a heterocycloalkyl
Z 1s selected from the group consisting of O, S and NRg;
Ry 1s selected from the group consisting of H, CN, sulfonamido, OR7, alkyl,
25  cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroaryl and heteroarylalkyl; and
R is selected from the group consisting of H, alkyl, arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl.

2. The compound of claim 1 wherein R; is heteroaryl.



5 alkyl; R6is Hand Zis O 15. The conpound of claim1l wherein Ris CHS3;
R2is heteroaryl; R4 is CO2R5 or CONRSR6 ; R6 is Hand R5 is ethyl. 10 16.
A compournslogehmated fromthe group consisting of: PCT/US02/09497

5- cyano- 3, 6-di hydr o- 4- net hyl - 6- ( 3- ni tlophenyl ) - 2-t hi oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1-ethyl ester;

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- (3-ni trophenyl ) - 2- oxo- 1- (2H) - pyri m di necar bo
xylic acid3. 1- efihglcorpbend ofldaim 2 wherein R; is H and R, is an optionally substituted
5-cyano- 3, 6- d|h dr 0- 4- met hyl - 6- (3-ni trophenyl ) - 2- oxo- 1- (2H) - pyri m di necar bo
xylic acid} 19pl&nﬁy(pxaéﬁlpdléoxazole or furan.

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 3-ni trophenyl ) - 2- oxo- 1- ( 1- oxobut yl ) - ( 2H) -
pyri m di ne; 5-cyano- 3, 6-di hydro-4-net hyl - 6- (3-am nophenyl ) - 2-oxo0-1-(2H)- 20
pyri m di necdr boxylhecompbahd df-cddily? whsite@r said heteroaryl is substituted with methyl,

5-cyano- 3, 6- 0 6- (3-
anlnopheﬁyl q?Pi%B’f gEWP69WWH|d|necarboxyllc acid, 1-ethyl ester;

5- cyano- 3, 6- dlhydro 4- et hyl - 6- (3- (N, N—dlnethyl)anlnophenyl) 2- 0x0-1- (2H) -
pyri m di necarboxylic acid, 1-ethyl ester; 5-cyano-3, 6-di

hydr o- 4- met By - 6Tt compbindorfariatnhl ivbbremyR ) isZH exdbR ] is(24dpstitded phenyl

pyri m di necarboxylic acid, 1l-ethyl ester;

5-cyano- 3, 6- di hydr o- 4- net hyl - 6- (2, 3- di chl or ophenyl ) - 2- oxo- 1- (2H) -

pyrim di necar bOXth%oﬁ@bﬁhd Jf @4ihY3$ wRSleBI said phenyl is substituted with alkyl,
5- cyano- 3, 6- di hydr o- 4- net hy 3-

| -
met hoxypﬁenyﬁllk}mz WYEU(Q'B eyarsy higlm Baloalkls hitsoy ainodePR s . C@NRyRs, est er ;
5-cyano- 3, 6, oily{‘? aﬁl%l %%rﬁn{l %{%and érhel ?r{d%Bgn%X 1;1, }?or é(lgyl].' (2H) 30

pyri m di necar

5- cyano- 3, 6- di hydr o- 4- nethyl 6- (3, 4-

di chl or ophenyl ) - 2- oxo- 1- (2H) - pyri m di necarboxylic acid, 1l-ethyl ester; WO
02/ 079149 PCT/ Usdhe sompoundef clalm 6 wherein said phenyl is substituted with methyl,

5- cyano- 3, GH{&W rp &, B ghﬂ%e@yﬁﬁlﬁ%a&o&gm&ﬁﬁ oxo- 1- (2H) -

pyrlnldlnecarboxyllc aci d est
5-cyanod3, 6-di hydro- 4- nethyl 6 (4 nethoxyphenyl) 2- 0x0-1- (2H) -

pyrinidinec rboxylic aC|d ster:
5-cyano- 3, 6- d| hy SCamP@lE 11&14 Wg?rﬁm %]hlé ﬁyqy} I%Llé)?%le(‘ite(a ggjn the group

consisting of aryl and heteroaryl, Rj is H; Ry is selected from the group consisting of
alkyl, arylalkyl, CO,Rs, and CONRsRe; Rs and Rg are independently selected from the
group consisting of H, alkyl, aminoalkyl, hydroxyalkyl, phenylamino and arylalkyl; Z
20  is selected from the group consisting of O, S, and NRg; Rg is selected from the group

consisting of H and CN.

9. The compound of claim 1 wherein Ry is selected from the group consisting

of alkyl, arylalkyl, C(O)Rs CO;Rs, C(O)SRs and CONR;sR.

25
10. The compound of claim 1 wherein R4 is CO;R5 ; Z is O; and Rs is ethyl.
11. The compound of claim 1 wherein R4 is CONRsRg. Z is O; Rs is H and Rg is
methyl, ethyl, propyl, phenyl, cyclopropyl, hydroxyethyl, thiophene, or 2-propylene. .
30

12. The compound of claim 1 wherein Ry is selected from the group consisting

of alkyl and arylalkyl, and Z is O.



pyri m di necarboxylic acid, 1-ethyl ester;

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- cycl ohexyl - 2- oxo- 1- (2H) - pyri m di necar boxyl i c
acid, 1-wohyb7%ster; PCT/US02/09497

5- cyano- 3, 6-di hydr o- 4- net hyl - 6- phenyl 22- oxo- 1- (2H) - pyri m di necar boxyl i c
acid, 1- t0O ethyl ester;

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 2- net hyl phenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necdsboxyhecoampiodnd df elaliy |1 whérein; R, is CHj; R, is aryl; Ry is COaRs; Rs is
5- cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 3- chl or ophenyl ) - 2- oxo- 1- (2H) -

pyrim di necaMISHiLiS&Ei d, " 1-ethyl ester; 15

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 3-f | uor ophenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1l-ethyl ester;

5- cyano- 3, 61di hydhe-cdmpeui/df BGai(d! ehkrinRhsryH); K2-i9104; Ry(i2 ONRsR; Rs is

pyri m di pecajboxyl.ic acid, 1-ethyl ester;
5- cyano- 3, 6¢ 'yﬂ%rlﬁ-ﬁdaﬂﬁlefﬁﬁ'- 6- (4-f | uor ophenyl ) - 2- oxo-1- (2H) 20

pyri m di necarboxylic acid, 1l-ethyl ester; and
5-cyano- 3, 6- di hydr o- 4- et hyl - 6- (2- f | uor ophenyl ) - 2- oxo- 1- (2H) -
pyri m di necdfboxiihe compiund of duiny |l velxrein;R,is CHs; Rais heteroaryl; Ry is CO5Rs or

6- (3, 5-Bi s-ty rgnethyl phenyl %’ 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri m di ne- gdé%$§%x§ﬁ?scﬁ§85§5 %/‘ﬁ Wester; 25 _
6- But yl - 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- 1-carboxylic acid
ethyl ester,; o

5- Cyanol@- ndfhy| Ascquepaying selgefedhfiom the granp3oesidiitg/ef: o- 2H pyri ni di ne- 1-

car boxylic acj hy: 1 de; : :

5- Q/ang- 4- rrgt(h’g? 413566%(%?@]9[0 'renfclg/hlyl'g',(%'-nétlr?ﬁ}lﬁlrl%l-)-% I"—E-hlﬁ)ﬁ( i dPhe- 1 -car boxylic

30 acid et hpyamidiescalox9Ré 8o 14&hAEktddS02/ 09497 74

5- Cyano- 6- ( 3, 5-di chl arophenyl ) - 4- net hyl - 2- oxq- 3, 6- di hydr 0- 2H pyri m di ne- |

- carboxyl i é—cgequﬁ,@_—%ycﬂ‘g;{lymg%hwyp-(ég]gtéqghenyl)-z—oxo-1-(2H -pyrimidinecarboxylic

5- Cyano- 4- ”E&ih%/i-é vP&Rs6- (3-trifluoronet hyl phenyl) -3, 6-di hydro-2H pyrim din
e- | - carboxylic acid et hyl ami de; 5

5- Cyanod%- ( §;cyamnh-3j6-dhypdroeihnmedhy6 +(B-infitydph2a yi)-@-S 061 -2 Hi)yplyrom dikeoynboryléi ne- |
i acid, 1-ethyl amide;
5-cyano-3,6-dihydro-4-methyl-6-(3-nitrophenyl)-2-oxo-1-(1-oxobutyl)-(2H)-
pyrimidine;
5-cyano-3,6-dihydro-4-methyl-6-(3-aminophenyl)-2-oxo-1-(2H)-

20  pyrimidinecarboxylic acid, 1-ethyl ester; 5-cyano-3,6-dihydro-4-methyl-6-(3-
aminophenyl)-2-oxo-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl ester;
5-cyano-3,6-dihydro-4-methyl-6-(3-(N,N-dimethyl)aminophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester;
5-cyano-3,6-dihydro-4-methyl-6-(3-trifluoromethylphenyl)-2-oxo-1-(2H)-

25  pyrimidinecarboxylic acid, 1-ethyl ester;
5-cyano-3,6-dihydro-4-methyl-6-(2,3-dichlorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester; 5-cyano-3,6-dihydro-4-methyl-6-(3-
methoxyphenyl)-2-oxo-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl ester;
5-cyano-3,6-dihydro-4-methyl-6-(3,5-dichlorophenyl)-2-oxo-1-(2H)-

30  pyrimidinecarboxylic acid, 1-ethyl ester; S-cyano-3,6-dihydro-4-methyl-6-(3,4-
dichlorophenyl)-2-oxo-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl ester;



carboxylic acid ethyl am de;
3-Butyryl -4- (3, 5-di chl orophenyl ) - 6- net hyl - 2- oxo-1, 2, 3, 4-tetrahydropyrimdin

e- 5- car bwoionrdiey PCT/US02/09497
5- Cyano- 4- net hyl - 2- oxo-6- (3-tri fl uor omet hyl phenyl ) -3, 6-di hydr o- 2H- pyri m di n
e- | - 10 carboxylic acid (2-dimethylam no-ethyl)-am de;

5- Cyano- 4- net hyl - 2- oxo-6- (3-tri fl uoronet hyl phenyl) -3, 6-di hydro-2H pyrim din
e- 1- car bot Bioano-a@-dih§dretdipletind66B;cyanophenyl)-2-oxo-1- (2H)-

5- Cyano- 4- net hyl - 2- -6-(3-trjfluoromethyl phenyl)-3, 6-di hydro-2H pyrimdin
e-1- car boxW’P%"ddE?C&f ymemex -e@aﬁsﬂtﬁr ani de; 15

- (3, 5~ N chisaraphig Ydihs ol a8 @sRediodyphb AANS MR- GADDONYT ) - 1. 2, 8. 4-

t et rahydr opyri”"m di ne- 5= car boni
5- Cyano- 6- ( pyBmitlifi¢cadroapheasitl) 1- d!ehlymglml-z 0xo- 3, 6-di hydr o- 2H pyri m di ne- |
- carbox I| aci d

5- Cyano- &- Cé'a'&‘? P%u%%?ﬂ%ﬂen?\e Wyl S RsHhyIphenyd)-Zogo-1-(H)-

di hydr o- ZH wﬁfnmlﬁédaﬁ;dxyﬁ@aa@xubﬂh 1 &gdrd ethyl ester 20
4-(3,5-Di fluoropheriyl)-6-nethyl-2-oxo-3-(piperidine-I-carbonyl)-1,2,3,4-

t et r ahydr opyrdyanatd fediBydrardomaihyt-btayclohexyl-2-oxo-1-(2H)-pyrimidinecarboxylic ac1d
4-(3,5-Difl ¥ ro)ghen%/l) 6- et hyl - 2- oxo-3- (pyrrolidine- |
- car bonyl) - eéh et rahydr opyri m di ne-5-carbonitrile

5- Cyano- 4- nBtdyiho-8;6ndR{drbal-@athyt-8phdn @XDoBo-0=(dHYGFi M & hkdawdxlid héig; 1-
-carboxylic acid ethyl ester;

5- Cyanol9- néthylestas: napht hal en- 1- yl - 2- oxo- 3, 6- di hydr o- 2H 25

EYE IZ%[nB?onp ecﬁ/g]ﬁ‘f 9§y&1hgdr8ql' Egl(gg%fgﬁylphenyl) 2-oxo0-1-(2H)-

0x0- 3, 6- di hpyhnmcﬁxlrécawokmldaa’ie 1- etthgtrémaryl ic acid ethyl ester;

T S nd- 3 Bedinydso - b6 AReeblromhear - ax s ki Bky | | ¢ aci d

et hyl am de; dinecarboxylic acid, 1-ethyl est
Cyano- 4- net Rg“mlz l%ef(%{ Oxz’ 2 aCl T ?Ioer?eetrhyl phenyl ) -3, 6-di hydr o- 2H pyri m di ne-

| - car bﬁ)xyISfC(yalaEB,ﬂ dhydrb- 4embéllyl, -6-(3-fluorophenyl)-2-oxo-1-(2H)-

5- Cyano-4-net h l-2 0%0 uor net hyl phenyl)-3,6 30

di hydr o- 2H BY¥ H"Eﬁc f‘%é‘g?cﬂ%?é’ rUI et hyl am de; 5- Cyano- 6- ( 3-
net hoxy car benyhie8ydihydto 2BinBinly-8-(@¢AtotertedlivdsQy 2ibmyr i m di ne- |
-carboxylic 02/ 079149 PCT/ US02/ 09497 © 75 acid ethyl ester;

3- ( 5- Cyano- Byemidjnesarioaiisacié- lnethylaste; oxo- 1, 2, 3, 4-
Eeglrj?g?/dgo%; Qﬁo%% cﬁﬁ%&) ﬁb&nﬁgggégyu%mﬁ% %ngfltl m(ztﬁ)ne- -carboxylic acid
et hyl amade; pyrmndmecarboxyhc acid, 1-ethyl ester; and
5-cyano-3,6-dihydro-4-methyl-6-(2-fluorophenyl)-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester;
6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-
pyrimidine- 1-carboxylic acid ethyl ester;

25  6-Butyl-5-cyano-4-methyl-2-o0x0-3,6-dihydro-2H-pyrimidine- 1-carboxylic acid ethyl
ester;
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid methylamide;
5-Cyano-4-methyl-2-0x0-6-phenyl-3,6-dihydro-2H-pyrimidine- 1 -carboxylic

30 acid ethylamide;



5 6-(3,5-Bis-trifluoromnethyl phenyl)-5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri m di ne-1-carboxylic acid ethylam de;
6- (2, 5- Biwotoeofdiwor onet hyl phenyl ) - 5- cyano- 4- net hyl - 2- oxo- BcOAIhydsD- 2H-
pyri m di ne-|-carboxylic acid ethylam®de;
6-(2,5-Bis-trifluoronethyl phenyl)-5-cyano- 4-net hyl - 2- oxo-3, 6-di hydro-2H 10
pyrinidine 1-carboxylic acid ethyl ester;

5- Cyano- 6- ( 3-eyh- 663, balliﬁh}'cbrpﬁl&myl)M ﬂleﬂ‘i;'l-ﬂ}dxoz.’r eximy3r S 2HL Ay hidmH-pyr i m di ne
- | - carboxylic acid ethyla
5- Cyano 6- ( $209y W61%¥¢?ﬂﬂﬁbﬁﬁéﬁ§yyﬁﬁﬂnethyI 2- 0x0- 3, 6- di hydr o- 2H pyri mi di ne

- - b
5- Wangag (()éy%%r?g&kfg ﬂ?ﬁ%’%&ﬁy d@-r (r)rre{l%tllﬂ}g;llph §9ylg<3 6 dlgycgohyd%nml%%/% i mdi ne
-l - car boxylcaxboayliicriam bplylaasder ;

ga%g;‘;’ | gc(§ é ?{%émc@g& gplzen l) rze}ngﬁllyl 2- 0())()(()03 g dlhydlrohgl(-jlrp%'rlznll_ltigl%-rll—m dine-1-

5- Cyano- 6- cyégllbgpg,lgpydldéthgghﬁaé 2- 0x0- 3, 6-di hydr o- 2H- pyri m di ne- 1- car boxyl i c
acid 20 ethyl eSter;

5- Cyano- 6- c peBupryby(3;5divblonyihe@ylpSemahgl-2Hokyr2)3,2Hetpatrydrdpyrinddint-5-

-carboxylic arﬁ)l d. ]%t hyl am de;
5- Cyano- 6- (&2 PRTS: 52t ri £ 1 uor onet hyl phenyl) 4- et hyl - 2- oxo- 3, 6- di hydr o- 2H

pyrim di ne- 5Lc¥aq1@rzbﬂfétHyu - @@L@i(ﬂrﬁwo@éﬂq@tﬁyl 11) -3,6- d1hydro 2H- p}érlmldlne 1-
5- Cyano- 6- (2-fluoro-5-trifl uoronethyl phenyl) - OXO- di hydr o- 2H

pyri m dllﬂe carbar inaeid G-dimethydarhipo-eskyl armide;

gC%angt ﬁy: %O(E{a%BYJ i HTR D - R RA R rSnath AL 2T B b TS5 ishi @] Poxy i €

5- Cyano- 4- meibpihidic aaghy- étﬁyled?,te%- yl - 2- 0x0- 3, 6- di hydr o- 2H pyri m di ne- |
- car boxyl i c 30 acid eth ester; WD 02/079149 PCT/ US02/ 09497 76
5- Cyano- 6- [ =EyanRymshy, Wpcfa%m%@mm@hﬂﬁpmyl) -3,6-dihydro-2H-pyrimidine-1-

o 2B DRI e | carbon e aoid eylan
car boxylsc &dBdS Etch!dropiﬁ:hyb :6-methyl- 2 -0x0-3-(thiophene-2-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile;
5-Cyano-6-(3,5-difluorophenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide; 5-Cyano-6-(3,5-difluorophenyl)-4-methyl-2-ox0-3,6-
dihydro-2H-pyrimidine-1-carboxylic acid ethyl ester

20  4-(3,5-Difluorophenyl)-6-methyl-2-oxo-3-(piperidine-1-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile; 4-(3,5-Difluorophenyl)-6-methyl-2-oxo-3-
(pyrrolidine-1-carbonyl)-1,2,3,4-tetrahydropyrimidine-5-carbonitrile
5-Cyano-4-methyl-6-naphthalen-1-yl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carbox ylic
acid ethyl ester; 5-Cyano-4-methyl-6-naphthalen-1-yl-2-o0xo0-3,6-dihydro-2H-

25  pyrimidine-1-carboxylic acid ethylamide; 6-(3-Bromophenyl)-5-cyano-4-methyl-2-
0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic acid ethyl ester; 6-(3-Bromophenyl)-5-
cyano-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-carboxylic acid ethylamide; 5-
Cyano-4-methyl-2-0x0-6-(2-trifluoromethylphenyl)-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester; 5-Cyano-4-methyl-2-0x0-6-(2-trifluoromethylphenyl)-3,6-

30  dihydro-2H-pyrimidine-1-carboxylic acid ethylamide; 5-Cyano-6-(3-
methoxycarbonylphenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic



5 5- Cyano- 6- ( 2- mret hoxyphenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- | -
carboxylic acid ethylam de;

6- (2- Al | Woxypheamyl ) - 5- cyano- 4- met hyl - 2- oxo- 3, 6- di hydr o- 2Bcpyusoniddne- 1-
carboxylic acid ethyl ester; 75

6- (2- Al | yl oxyphenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6-di hydr o- 2H- pyri m di ne- | -
10 carboxylic acid ethylam de;

6- ( 2- Br onopheidythyl Bstey 3nG-Aydiet hythyRabumosl-6-nbithmid-ox2iHomy4d m di ne- | -
carboxylic acid ethyl ester;

6- ( 2- Br onopharaygropyEigitherdarlyrbenapic axidmethyl estefi hydr o- 2H- pyri ni di ne- | -

Cﬁtre'? ﬁéi;;)ﬁe%?? %yps %Qrﬁm %t@oﬁ%}gggc}%g}’dﬂ g ZH—IP }{)mPlldrlrlll % Carbof(yhc %Cédr boxylic

aci d et hyl arihytamide;
6- ( 2- Benzyl g (%Jﬁnyl }] ah yl - 2- ox0- 3 h3ygro ZH}Z)IYI” m dine- | -
car boxyl 5c c(rys %@pét - -cyano -4-methyl- 2 -0x0-3,6-dihydro-

6- Benzy| oxyg%ﬂydmémmqyﬁc Qaa@mym%meéo 3, 6-di hydro- 2H- pyri mi di ne- 1- 20
carboxylic acid eth

6- Benzyl oxylﬁdﬂlﬁbesarlﬂyammeﬂhyiphdnyl) Rexmo-43m6thyl-Ryockoed, @Hilydra-aHdi ne- | -
carboxylic aci.d.ethyl ester: . .
6- ( 3- Br ono- Eyr{lfnl‘fﬁ 'ﬁﬁ&ﬁwyﬁ%a%%%l%mﬁ%t hyl - 2- oxo- 3, 6- di hydr o- 2H pyri mi di ne

- | - car bO)éy(Q|5CBRQhﬁu@xbmé'tlg‘Tplﬁ;‘ﬂyl);§cyano -4- methyl -2-0x0-3,6-dihydro-2H-
6- ( 3- Brono- 4-f | uor ophen ano- 4-met hyl - 2= oxo- 3, 6- di hydr o- 2H pyri ni di ne

- | - cag bO?yqlm&l%ﬂGaMVb@a@@ﬂhahgm?
o |( 5_ B(r:g?EOéy(?*agigg?gﬁa&f}%/lﬁgrbgmgg@ﬂgny‘b % me@{yl 220 9 6- dlgycijro%pynml iR, 5' m di ne

6-(5- Br onp- 2arbbxidicapitdiiy hmbdesy ano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri ni di ne
| - 30 carboxylic acid cyclopropylam de; WO 02/079149 PCT/ US02/ 09497 77
5 Cyano- 6- ( 3-GaPtrGnopReryilyarephesy hA-methyld-0x06k. eridHydF 2Hipysimidiedi-ne- 1-

5?&2)&/’[ Iélcrre%hg)fﬁ%h%gm ?Ycr)lf) eényl ) - 2- 0x0- 3, 6-di hydr o- 2H- pyri m di ne- |

- car boxy$ i ¢ 5-Gyand-6e(Bedyapo-dppharephienlyhri-ohethyl-2-oxo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester;
5-Cyano-6-(2,2-dimethylpropyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine- 1-
carboxylic acid ethylamide;
5-Cyano-6-cyclopropyl-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-carboxylic acid

20  ethyl ester;
5-Cyano-6-cyclopropyl-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-carboxylic acid
ethylamide;
5-Cyano-6-(2-fluoro-5-trifluoromethylphenyl)-4-methyl-2-oxo0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide;

25  5-Cyano-6-(2-fluoro-5-trifluoromethylphenyl)-4-methyl-2-oxo0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethyl ester;
5-Cyano-6-isopropyl-4-methyl-2-o0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic acid
ethyl ester;
5-Cyano-4-methyl-6-naphthalen-2-yl-2-ox0-3,6-dihydro-2H-pyrimidine-1-carboxylic

30 acid ethyl ester;



5 5- Cyano- 4- et hyl - 2- oxo- 6- phenet hyl oxynet hyl - 3, 6- di hydr o- 2H- pyri m di ne-

- carboxylic acid ethyl ester;

5- Cyano- 4woeilydi14®2- 0xo- 6- phenet hyl - 3, 6- di hydr o- 2H pyri m dipcgAkozea4dbDXyl i C
acid ethylam de; 76

5- Cyano- 4- net hyl - 2- oxo- 6-t hi ophen- 3-yl - 3, 6-di hydr o- 2H pyri m di ne- 1- car boxyl
ic 10 acid ethyl ester;

5- Cyano- 4- nstOydnots- (5czmjzdwytye&@>r@z1@dmc?ylybﬁen&1]mﬁm&yﬁzwaW6q1}%&@2m m di ne-

1- carboxylic acid ethyl este
5- Cyano- 6- (ﬂyaméﬁln%rtlwrh%k%lwiemymd% net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri ni d

- 1- b
IE')EleQ/anoCZr g&%%ng é?ioe@%?ﬁheﬁz%%?e&% Oéod" %dgllydro_%-ﬁﬁ)%lfnﬁldl& ne- 1- car boxyl
ic acid etbyboegdicedcid ethyl ester;

5- 4- met hyl - t hyl t hi ophen- 0- 3, 6-di hydr.o- 2H pyri m di ne-
| _ngfngy Q,yagerqu%@ﬁ”@pé%t@g'yl) o eCthgl-Y-cko 3.6 S hyatoptimiqinat- Y

5- Cyano- 4- mggulg)g( S1R écgjée[?%ﬁﬁ&chl ophen- 2-yl) - 2-oxo- 3, 6-di hydr o- 2H pyri m di ne-

|- 20 carboxyllc acl ester;
5- Cyano- 4- nét(IﬁyAHﬁe&@hﬁ&jzlhfjkiyhmc&éﬂhethylyﬂ Px @3 Oxadih $dro-2AH-pydmadizdH pyri m di ne-

| - carboxyli § ﬁgld e ester;
6- ( 4- Br onot [MEPREN-$1 ‘Ft Y]§SE?§’ano 4- et hyl - 2- oxo- 3, 6- di hydr o- 2H pyri ni di ne-

| - car boxyki9-Aej18x BhBYy1R51§En0-23nethyl-2-0x0-3,6-dihydro-2H- idine-1-
6- (4- Br onot h|o h?n Zﬁh ﬁl? cd;ano 4- rre}tlhy x2 oxc; %rg di R%Irnénéel—l-pyrl m di ne-1

- carbox§l i @ar&@xxilceetc ¢thE19mede 5- Cyano 4- et hyl - 2- oxo- 6-

[2(4tr|fl th -t hj az H- pyrim di ne-
- car boxyl i go(g é%éh‘g sf guo-4sirie I?Z@/’é? & db?}ﬁig%%j DY igmigie: -yl

-5 cyano- 4- Bﬁbby}l'lro?acmhﬁ Btei hydr o- 2H 30 pyri m di ne-1-carboxylic acid

et hyl ester;

6- ( 2- Br onot A @ZPmphenyss-gyanqdt-methl-Ryaxon,6:dihyaire2Hr pyptmidinerl-py r i mi di ne- |

- carboxyli ; 02/ 079149 PCT/ US02/ 09497 78
5- Cyano- 4- rrgtrﬁgif}q]f o%&gﬁ?‘&?p‘;’henyl t hi ophen-2-yl) -3, 6-di hydro- 2H- pyri m di ne-

1- carboxyl 64133&:@0{6 @tiythaxyphenyl)-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
6-(2-Benzyloxyphenyl)-5-cyano-4-methyl-2-oxo0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
6-Benzyloxymethyl-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-

20 = carboxylic acid ethylamide
6-Benzyloxymethyl-5-cyano-4-methyl-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester;
6-(3-Bromo-4-fluorophenyl)-5-cyano-4-methyl-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide;

25  6-(3-Bromo-4-fluorophenyl)-5-cyano-4-methyl-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid cyclopropylamide;
6-(5-Bromo-2-fluorophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide;
6-(5-Bromo-2-fluorophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-

30  carboxylic acid cyclopropylamide;



6- [5-(4-Chl orophenyl)-furan-2-yl]

-5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- 1-carboxylic acid

et hyl am dwp 0%/079149 PCT/US02/09497

5- Cyano- 4- net hyl - 2- oxo- 6- (4-tri fl uororet hyl t hi azol -5-yl) -3, 6-di hydr o- 2H
pyri m di ne-1-carboxylic acid ethyl ester;

5- Cyano- 4- net hyl - 2- oxo-6-(4-trifluoronet hylthi azol -5-yl)-3, 6-di hydro-2H
pyri m di ne- 5-Cginbas§3,3-ditacindplainhylaiets -2 ox0yR6-difdro- 2H -pyrimidine-1-

[ 5-(4- nethanesulfon | phenyl ) - oxazol -4-yl] -4-nmeth yl-2-o0xo-3, 6-di hydro- 10
2H pyri ni di Gaboxyl IWCB@JQV%FE deaci d et hyl ani de; 6-

(3 o or e o ) AP R B

[5-(4-trifl uadmnyelbpgdpphmtyyl)lmideazol 4-yl] -3, 6 di hydr o-

2H- pyri m_ di elc i.c acid ethyl am de;

5- Cyano- 2 mgt(I:Xﬂ"‘O gz(‘%‘oigﬁ MmezilW)tS dibgdegr HPYHIDAeNIr i i di ne- | -
car boxylic 1

5- Cyano- 4- n‘gfﬂﬁg)ﬁ?gﬁ&@%ﬁ%trophenyl) oxazol -4-yl] -2-oxo-3, 6-di hydr o- 2H

pyri m di ne- 3- (E:)mnbab(mleﬂlgl-amxd eplypletyl-d@-dihydro- 2H-pyrimidine—1-carboxylic acid
5-(4-Chloro &Wﬁ%ﬂb - (5-cyano- 3- et hyl car banoyl - 6- net hyl - 2-oxo- 1,2, 3,4 20
tetrahydropg %-4-yl)-furan-3-carboxylic acid ethyl ester;

5- Cyano- 4- mgtdwano2- ﬁé&yﬁ?(o’iomlﬂﬁcﬁﬁh@n@ yﬂpmmldrélzmtayrém@mét1hyeﬁl5&ﬁié pyrimnid

i ne- 1-carboxylic acid ethylam de;
5- Cyano-4- ne¢idgthyd esigo- 6- (4- phenyl t hi azol - 5-yl ) - 3, 6-di hydr o- 2H pyri mi di ne-

15 Oyano. . RORIP A BT S erost 3ad 3oxod PN E AR 1-y1 1 - ac
etic acid bﬁf)bxﬁid:tay:ld @hylekter;

5- Cyano- 4- net hyI (,3: nltrophenyll 2- 0X0- 3, 6-di hydr o- 2H- pyri m di ne-
| -car boxyl i e-C )alep y sAxarel-4-y)-4- -methyl-2-0x0-3,6-dihydro-2H-pyrimidine-

5- Cyano- 4- ngt/ g}gox ﬁ(gg,m@%&lryf)&}ggrnyl) 2- 0x0- 3, 6-di hydr o- 2H- pyri m di ne- |
0

- carboxylic aci d propyl am de;

5- Cyano8- néiCyahe8-13thyl-2oapiéethidphe- 2ol 3. @ dhydi A YHFpyridikie i Ii-carblondic |

- car boxyl i Cacﬁ%{h(g/l gsktlgrnyl am de; WD 02/079149 PCT/ US02/ 09497 79
5-Cyano-4-methyl-6-(3-methylthiophen-2-yl)-2-o0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide;
5-Cyano-4-methyl-6-(3-methylthiophen-2-yl)-2-0x0-3 ,6;dihydro-2H—pyrin1idine- 1-

20  carboxylic acid ethyl ester;
5-Cyano-4-methyl-6-(2-methylthiazol-4-yl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester;
6-(4-Bromothiophen-2-yl)-5-cyano-4-methyl-2-ox0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide;

25  6-(4-Bromothiophen-2-yl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester;
5-Cyano-4-methyl-2-0x0-6-[2-(4-trifluoromethylphenyl)-thiazol-4-yl]-3,6-dihydro-
2H-pyrimidine-1-carboxylic acid ethyl ester;
6-[5-(4-Chlorophenyl)-oxazol-4-yl]-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-

30 pyrimidine-1-carboxylic acid ethyl ester;
6-(2-Bromothiazol-5-yl)-5-cyano-4-methyl-2-oxo-3,6-dihydro-2H-pyrimidine-1-

carboxylic acid ethyl ester;



5- Cyano- 4- net hyl - 6- (3-ni trophenyl ) - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- |
-carboxylic acid thiazol-2-ylam de;

5- Cyano- awomtlyd146- ( 3- ni t rophenyl ) - 2- oxo- 3, 6- di hydr o- 2H pycirmisd2/o9l- car box
ylic acid (2,2,2-trifluoro-ethyl)-ani8de; 5

5- Cyano- 4- net hyl - 6- ( 3- ni t r ophenyl ) - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- 1- car box
yI ic acid cycl opropyl am de;

5- Cyano- 4- nétQydno6+-ndthyi-Lraxp ey phentthiopheh-B-yihi- 1§ dilpyd2d42 Py pyrithidineet-
| -carboxylic _acid (2- hdro -et hyl)-am de;
3-(4,5-Di hyﬂ?@SXﬂMCl(Qe ypmgdeset hyl - 4- (3-ni trophenyl ) - 2-oxo- 1,2, 3,4- 10

t et rahydr Opﬁr['ﬁrmcﬁlﬁ%oﬁh&ﬁﬂ)bﬁ nt yA 'yg]es cHd-4- mbethad o -3, glq_ﬂgdro -2H-pyrimidjne-

5- Cyano- 4- net 3-ni t'rophenyl 0X0- 3 yri m dine-
- carboxylicl- cadmtyht heitl @thythmidd;7. A phar maceut i cal corrp03| tion conprising a

phar el S EBTEBERYH 2616 B IO b el SO Oy casi one

other anti - oRg&lin@9RAFbPEOMiRLRY] Aferd f i xed dose 20 19. A nethod for
treating a proliferative disease Via nmodul ation of the Eg5 notor protein

conpri si ng adhyanbst-meihyt2tcxod-Hamfhloranetbylduazs-Siyl)-ddedhpdrodkth tr eat nent

an effective anount of .at | eas npound of claim11. 20. The net hod
accor di ng tBY%V’é‘fPﬁ i@?afbt?ﬁ%/‘ﬁ%?c“isﬁ’ﬁ%“ﬁ %1g adninistering to said 25

mamal i an s FaCy88-Af5-{4emethafiIBIfen Iffens ) dxasANE 9N -2881hy1-2 2ko-3l41aiHyatd10d
according to claim19 wherein the proliferative diseaSe is cancer. 30 22.

A et hod0 f oPHrpysuRiding- kegsbotyilicacist dtydamidsease by i nduci ng apopt osi s

conpri si ng [ ' 0 BRld n tive unt of a
conmpound - ? thl(gléh‘%rob 6%@29%5@@%5(%’%@ ﬁ'ﬁgﬁlb? xgog gglhy?ﬁe et hod
accordi ng t pysiniline-22afbok yiescid emtiplangds)g adm n| st er| ng to said manmmmalian
species at | east one other anti-cancer agent. he net hod according to

claim 22 whér%xaﬁoﬁh@e@wb?wﬁ@rﬁaﬁ«ﬂetrl&ugmeéhylehencyb)wol -4-yl]-3,6-dihydro-
2H-pyrimidine- 1-carboxylic acid ethylamide;

15  5-Cyano-4-methyl-2-ox0-6-(5-phenyloxazol-4-yl)-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide;
5-Cyano-4-methyl-6-[5-(4-nitrophenyl)-oxazol-4-yl]-2-ox0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide;
5-(4-Chlorophenyl)-2-(5-cyano-3-ethylcarbamoyl-6-methyl-2-oxo0-1,2,3,4-

20 tetrahydropyrimidin-4-yl)-furan-3-carboxylic acid ethyl ester;
5-Cyano-4-methyl-2-0x0-6-(5-pyridin-3-yloxazol-4-yl)-3,6-dihydro-2H-pyrimidine-
1-carboxylic acid ethylamide;
5-Cyano-4-methyl-2-oxo-6-(4-phenylthiazol-5-yl)-3,6-dihydro-2H-pyrimidine- 1-
carboxylic acid ethylamide;

25  [5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidin-1-yl]}-acetic
acid tert-butyl ester;

5-Cyano-4-methyl-6-(3-nitrophenyl)-2-oxo-3,6-dihydro-2H-pyrimidine- 1-carboxylic
acid isopropylamide;
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-o0xo-3,6-dihydro-2H-pyrimidine- 1-carboxylic

30  acid propylamide;
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-oxo-3,6-dihydro-2H-pyrimidine- 1-carbox ylic

acid phenylamide;



25. A nethod of preparing a conpound having the fornula: 10 R2 R3 NC Y NH
R N"O HXXIV wherein RL is selected fromthe group consisting of

hydr ogen,welokytoiand cycl oal kyl ; 15 R2 and R3 are each i n#epaisdzody
selected fromthe group consisting of79H, al kyl, aryl, heteroaryl,
aryl al kyl, cycl oal kyl, heterocycl oal kyl, cycl oal kyl al kyl ,

het erocycl oal kyl al kyl and heteroarylal kyl; or R2 and R3 may al so be taken
together to Sf(Oyaiibal—ﬁl%E}@@%WQLriiﬁolﬂfenFBIZGdS)QCY,GLdiﬁydrf)j2'B§py1219jdi1%7%hx§ioﬂﬁic
contacting a conpound having fornula RRCOR3 with a conpound having the
formul a RI cegAgloree)r2-ylagudgiound having the fornula 0 0 RL NH2 in the

f st r .or R3.. R..NY ""O
F 25 0 v v 0o B 76 TRERAE R BRY F SR SRR F i e oot
further conpeidgR2@-cifhicastihgd)-aaggound XXIV with R4-X in the presence of a
base wherein Rdis alk and X is_ a Leavinﬁhpg{ou , or wherein R4X

is i socyénat5(‘-JCWOﬁh%glgﬂ‘%&?;%%%ﬁvaﬁ‘%%éﬁﬁbmoa yrigidingr oyl R3
acid cyclopropylamide;
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidine- 1-carboxylic
acid (2-hydroxy-ethyl)-amide;
3-(4,5-Dihydrooxazol-2-yl)-6-methyl-4-(3-nitrophenyl)-2-ox0-1,2,3,4-

10  tetrahydropyrimidine-5-carbonitrile; and

5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-carboxylic
acid allylamide.

17. A pharmaceutical composition comprising a compound of claim 1 and a

15 pharmaceutically acceptable carrier.

18.  The pharmaceutical composition of claim 17 further comprising at least one

other anti-cancer agent formulated as a fixed dose.

20 19. A method for treating a proliferative disease via modulation of the Eg5 motor
protein comprising administering to a mammalian species in need of such treatment

an effective amount of at least one compound of claim 1.

20.  The method according to claim 19 further comprising administering to said

25  mammalian species at least one other anti-cancer agent.

21.  The method according to claim 19 wherein the proliferative disease is

cancer.

30 22. A method for treating a proliferative disease by inducing apoptosis
comprising administering to a mammalian species an effective amount of a compound

of claim 1.
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23.  The method according to claim 22 further comprising administering to said

mammalian species at least one other anti-cancer agent.

24.  The method according to claim 22 wherein the proliferative disease is

cancer.
25. A method of preparing a compound having the formula:
R, Rs
NC | NH
Ry NS0
H
XXV
wherein

R is selected from the group consisting of hydrogen, alkyl and cycloalkyl;

R; and R; are each independently selected from the group consisting of H,
alkyl, aryl, heteroaryl, arylalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl; or

R» and R3; may also be taken together to form a carbocyclic or heterocyclic
ring;
comprising contacting a compound having formula R,CORj; with a compound having

the formula RjCOCH,CN or a compound having the formula

R1M NH

2

in the presence of polyphosphate ester and urea to form
R. Rj
NCI(N,H
R; N’J*o
H
XXIV
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The method of claim 25 further comprising contacting compound XXIV with

R4-X in the presence of a base wherein Ryis alkyl or acyl, and X is a leaving

group, or wherein R4X is isocyanate or haloformate to yield a compound

having formula I

Ro Rs

Ry "N
H

chN,m
PSS

y4



