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cl ai ms t hwob@medisd under 35 U.S.C. Section 119(e) of U. S. pdrososoonal

Pat ent “Application No. 60/279,956 filed March 29, 2001. FIELD OF | NVENTI ON
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such as cancer. BACKGROUND TEEIR USPI0 TREADDISEASHSogr antred cel | deat h

play inportant roles in the 15 growth and devel opnent of an organism In
proliferative di seases such as cancer, the processes of cell proliferation

and/ or programmed cell death ar@BA&‘Eﬁb‘QﬁﬁHégﬁqglfﬁrer exanpl e, a cancer

cell may have unregul ated cell "division rou the overexpression
of a posiiive regUhitapplictionhblimethe teyefitamnder 336.9.0sSectibn d 1 epaf U\se
regul ator of the cell cycle, . perhaps 6ldéarrut ation. Alternatively, a cancer

cel | may havBroytsionsd PatefcApplicpiien Nog 296 TsdYrichA®d 0@l | death t hrough

t he overexpression of a negative regul ator of apoptosis. Hence, there is a
need to devel op new chenotherapeutic drugs that will restore the processes

of checkpoint control and progidEID GEEINVENTEON cancerous cells. One
approach to the treatnent of human cancers is to target a protein that is

25 essential for d&Bisinvpsipe rgateytocyplromnoyndy that infegrupt patosis therelyc| e t o
proceed o] i . t.Si i ve st be
conpl et eflj(? ?ﬁ%?@ga{?%@ag%ec %){c]n&n g%{t/\}lzhte?\ﬁ%\ n@o@%ﬁfe@%{%&lﬁgg S é}r(f g?ge t he
proper ordercaiceevents and phases. One such checkpoint is the spindle
checkpoi nt that occurs during the netaphase stage of mtosis. Small

nol ecul es that target proteins with essential functions in mtosis 30 may

initiate the spindle checkpoint topEgabREUNDIN Mtosis. O the small
nol ecules that arrest cells in mtosrs, Bhose whi ch di splay anti-tunor

activity in the cCehipgolEt@fon hiltipregraniag sl deathl glgy F@Rat AlsGakhehanges
associat ?Sd Wg;ogvtﬁ 218(9 Elgvrgﬁa?ne%? loi" atrfj graggr?iém.l In proliferative diseases such as cancer, the
processes of cell proliferation and/or programmed cell death are often perturbed. For
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
20  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
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
25  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
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
30  may initiate the spindle checkpoint to arrest cells in mitosis. Of the small molecules
that arrest cells in mitosis, those which display anti-tumor activity in the clinic also

induce apoptosis, the morphological changes associated with programmed cell death.
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treatnent of cancer nay be one that induces checkpoint control and
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nonoast r array henot ype, had bee ously
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protein. 20 nfifgickipsidi®sid MeOwWIDdARSEqEedfor f)rmRaNEH BhYBefuhdGd bittBé @q)olar
identification of npnastrol as a potential inhibitor of Eg5. I|ndeed,

monast r ol  waRitetiFrspinete. sResstly.dhertierirsisi tepethef E@Balﬂrﬁtcé?wlﬁﬁh@teﬂﬁs'lﬁﬂlsl lity of
mi cr ot ubul 6%% d eVihnlbGe GReAY (vabll! ‘r*t?re'{“ilelt%@“ﬁ‘& 028)6 897138 ar ent
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ef fect upon t |ate I ne he’ m) onsi bl e for
gol gi appar Moe spwﬁcmm thel snfrlinmobleeule eﬂducedi&iel fermdtin ofandbsph@ymitdir

nonoastral ary enotype, either t rough i mmunodenpl etl on of EQ5, or
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mechani sns i s transient. Kapoor, 2000

Bot h t he nosoaditmelecide may dplb’cmdqumastrcdhdfmrhhe nonasstrabarrayndlide chonehbdtratycl e

arrest in m't05| are reversibl e. b over i‘ é?t%orma nor mal bi pol ar
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mtotic spi AHPEP IbOtXI%ﬁHﬂd S0 RV EES MUYR t he
immunodepleted of the Eg5 motor protein.
20 The distinctive monoastral array phenotype facilitated identification of

monastrol as a potential inhibitor of Eg5. Indeed, monastrol was further shown to
inhibit the Eg5 motor-driven motility of microtubules in an in vitro assay.
Furthermore, monastrol had no apparent effect upon the related kinesin motor or upon
the motor(s) responsible for golgi apparatus movement within fhe cell. Cells that

25  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.
(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

30 form anormal bipolar mitotic spindle, to complete mitosis, and to proceed through the
cell cycle and normal cell proliferation. This suggests that a small molecule inhibitor

of Eg5 that induced a transient mitotic arrest may not be effective for the treatment of



cell cycle and normal cell proliferation. This suggests that a small

nol ecul e inhibitor of Eg5 that induced a transient mtotic arrest may not
be ef fectwoeozfoaviebhe treatment of 2 WD 02/079169 PCT/ USOXQ%d4/09pancer
cell proliferation. Nonetheless, the discovery that nonastrol causes
mtotic arrest is.in U|ng and a need to further. study
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specifically, the invention conprises a conpound of fornmula | R2 R3 NC N

R4 RL NZ 15 its enantioners, diastereoners, pharmaceutically acceptable

salts, prodrugs and solvates thereo (" RL is selected fromthe
roup consisting of hydrogen, alkyl N Jggl kyl; R2 and R3 are each
g

i ndependent | y Se"ﬂiétdi’ﬁlﬁoﬁlﬁtﬂ@ dhBe GivebifortQSé fHelif@ridptibh of Mtk andky kuch,
het er oaryl , | al kyl, cycl oal kyl, heterocycl oal kyl, cycloalkylalkyl 20
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het er oaryl altk@/in,veﬂitﬂirﬁddﬁ@fﬁb@&b&imbour@n}frfﬁﬁhllﬂyt[ het erocycl oal kyl al kyl', CN,
C(OR5, 25 Q02R5, C(O SR5 and CONR5R6; R5 and R6 are each independently
selected fromthe group consisting of H, alkyl, cycloal kyl, hydroxyal kyl,
al kenyl, al koxy, thioal koxy, alkoxyal kyg, fal oaI kyl, aryl, heteroaryl,
aryl al kyI cycl oal kyl al kyl , het eroar Mbal I ,@nd het erocycl oaI kyl al kyl

/g

L
15  its enantiomers, diastereomers, pharmaceutically acceptable salts, prodrugs and
solvates thereof, wherein

R; is selected from the group consisting of hydrogen, alkyl and cycloalkyl;

R» and Rj are each independently selected from the group consisting of H,
alkyl, aryl, heteroaryl, arylalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,

20  heterocycloalkylalkyl and heteroarylalkyl; or

R2 and R3 may also be taken together to form a carbocyclic or heterocyclic
ring;

R4 is selected from the group consisting of alkyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkyl, aminoalkyl, heterocycloalkylalkyl, CN, C(O)Rs,

25 COzRs5, C(O)SR;5 and CONRsRg;

Rs and R¢ are each independently selected from the group consisting of H,
alkyl, cycloalkyl, hydroxyalkyl, alkenyl, alkoxy, thioalkoxy, alkoxyalkyl, haloalkyl,
aryl, heteroaryl, arylalkyl, cycloalkylalkyl, heteroarylalkyl and heterocycloalkylalkyl
or N-RsR; together form a heterocycloalkyl;

30 Z is selected from the group consisting of O, S and NRg;



or NNR5R6 together forma heterocycloalkyl; 30 Zis selected fromthe group
consisting of 0, S and NR8; 3 WD 02/079169 PCT/ US02/ 09494 R8 is selected
fromthe gigoimreensi sting of H CN, sul fonam do, OR7, al kygrueyebeal kyl ,
aryl, arylal kyl, heterocyclyl, heteroaryl and heteroarylalkyl; and R7 is
sel ected fromthe group consisting of H, alkyl, arylalkyl, cycloalkylalkyl,
het er ocycl oal ky!| aRddyiselapfgd ronethe Srqupagorgistingo c@Néﬁﬂ@n@@ldmé)Penﬁbmznent ,
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phar maceuti cal | y Rcisgplearll Grogpiht roup @akivgss 6, albgl 3yl KelRdylalier ei n
Y1, Y2, Y3, Y4 and_ Y5 are independently selected fromthe group consisting
of H, hal ogdisterpeigtaalkaladiyl and hetaggarylalsyhr yl , NHal kyl, NHaryl, N 15

al kyl al kgl , N-al k i [ OM] - | one of
Y1, Y2, )\5(3, Y4 a)(n%%%hg EA\%I?{/ Bodt Sﬂééﬁaﬁ‘gﬁ?g’gﬁ% %S%Q@E&E?ﬁ%"ﬁ@g%?%% ps are
as defined ahosechaviblgefopmeladAt i nvention al so provides nethods for treating
a proliferative disease, such as cancer, via nodul ation of the Eg5 notor
protein conprising admnistering to a mammali an species in need of such
treatnment an effective amount 20 of at |egst one conpound of formula | or

| A, as defined above. DESCRI PTION Ige ar esgnt i nvention provides for
conmpounds of fornmula | and I A as def|n§ #¥bove, pharmaceuti cal

conposi tions enpl oyi ng such conpound§, thods of 25 using such
conmpounds. 5
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its enantiomers, diastereomers, pharmaceutically acceptable salts, prodrugs and

solvates thereof, wherein Y;, Y,, Y3, Y4 and Y5 are independently selected from the

group consisting of H, halogen, lower alkyl, O-alkyl, O-aryl, NH-alkyl, NH-aryl, N-
15 alkylalkyl, N-alkylaryl, N-arylaryl with the proviso that at least one of Y1, Y, Y3, Yy

and Y’ is aryl or heteroaryl, and the remaining groups are as defined above.

The present invention also provides methods for treating a proliferative
disease, such as cancer, via modulation of the Eg5 motor protein comprising
administering to a mammalian species in need of such treatment an effective amount

20  of at least one compound of formula I or IA, as defined above.

DESCRIPTION
The present invention provides for compounds of formula I and IA, as defined
above, pharmaceutical compositions employing such compounds, and methods of
25  using such compounds.
Listed below are definitions of various terms used to describe the compounds

of the instant invention. These definitions apply to the terms as they are used



Li sted bel ow are definitions of various terns used to describe the
conpounds of the instant invention. These definitions apply to the terns
as they awe &2agdhed WO 02/ 079169 PCT/ US02/ 09494 t hr oughoutpdiimgso2/09494
specification (unless they are otherwise limted in specific instances)
either individually or as part of a |larger group. The term"alkyl" herein
al one or as thipghet thinwepidicaiigrwiplesethey sre herwisedimired wrrpeeifik anssances)

(hydrocar borg%thgr ([}hx’%ﬂlaﬁ?%l %ggmggpgﬁrgélesg%of roml to 12 carbon 5 atons unl ess

ot herwi se define |§’t|onally substituted straight,

branched or cycl meﬁsmurakﬁdhbmdm@ﬁé&oaa;gﬁwmnoﬂ&éﬁgroapb@fétsttuhed al kyl
groups nmay be substituted with up to four substituent groups, R as

defined, at TeeRpvaleal ﬂhmee(hps@mﬁ@rbowfdeaw@%@ommm fropa 1dpK{icagiosup IE |
sard Lo e sl Uit Rfindl Kb A E LR i P opdchally SbHET SOBRRCRC) Ve

met hyl , et hybranchedpydyclic S@ljﬂfa@eﬁi/lhydrd?}baltﬁﬂnygro?p - Pihiey |subslt1$lﬂb<ﬂl,'£&1)¥l&yl gﬁﬁir’}:% l)‘ﬂay -
hexyl, isohexyl, heptyl,k 4,4-dinet penty octy -trimethyl penty
nonyl , decyl%e subgiaed Withgtedoyr Suﬁﬁ&“@‘ﬁ ELQUPRER aEQ@fhﬁﬂ a?%ﬁné’tﬁﬁ@ltl@tt BRI nay

U Dt A fagn: VR IR T8 bl BRI
al kyl t hi o, hg/ukedxytﬁrohamgnahw \(/ktlctmahqhealﬁlkazﬂ kydupRy Eaedphayy ut(suﬁét(ﬁ)nla)i such

| kyl b | NH2) b
3r e)alt E:ar o0k O)J(%é ‘é@%%ﬁhy? m§'1¥§) Pg%@ﬂﬁoﬁljigg{}p’g"b&é’l tci?é‘ft}wnksﬂb'i‘?ﬁ&r Pepgh corrprl)se
one or fore h%)%{rllbﬁﬂhéx%/l IRHBAM, ﬂagfﬁétﬁ¥1§&ﬁ9ﬁ 081, 9NE4 Wil g!h?/ enm;r%gm]tdecﬁar bon

triple bonds he term "al'ken In"al one or as group
refers to audGedy.diodeeyl band thatik@aEX@nplanygshbstltmIHmmwdncdmdedynIarecncttont ai ni ng

from2 to 1 on_atons east one car nto ca oybl e bond.
The term™" al%l?yﬂ%?% ng%pwrea&gtﬁ%?cg}m@gg PaPS:StYa ﬁﬂthfé:b gﬁ]r]%f rs to a
hydr ocar bon hardikga{sush kACAM or OFANSIRELY, AlkyEHE, hgdl%gptcwswg d:omn 2 to 12
carbon atons and at | east one carbon to carbon tri ple b he nunber s

in the g6bs calhyﬂﬂxyaarﬂ)enylt(F@(@)R}Mkylé@bor@ééxmeoom{)mmmher(-NHz),wHamw(-oms a
parti cul ar ?\UTI 8 can contain. For exanple "Cl -6 alkyl" neans a straight or
t

branched safVHEPOR-©4rQ@6HFNHARDnutsa iNFCONGR -0 aethiel (STH). cAEbgroapH#fs :

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

carbon to carbon triple bonds.
The term “alkenyl” herein alone or as part of another group refers to a
20  hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon double bond.

The term “alkynyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon triple bond.

25 The numbers in the subscript after the symbol "C" define the number of

carbon atoms a particular group can contain. For example "C1_g alkyl" means a

straight or branched saturated carbon chain having from one to six carbon atoms;
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-
butyl, n-pentyl, sec-pentyl, isopentyl, and n-hexyl. Depending on the context, "Cq_g

30 alkyl" can also refer to C1_g alkylene which bridges two groups; examples include
propane-1,3-diyl, butane-1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "Cy_g alkenyl"

means a straight or branched carbon chain having at least one carbon-carbon double



exanpl es i nclude nethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,

i sobutyl, t- butyl, n-pentyl, sec-pentyl, isopentyl, and n-hexyl. Dependi ng
on t he cowoeneto7916€1-6 30 al kyl " can also refer to Cl-6 al kndTewvss2mhioeh

bri dges two groups; exanples include propane-1, 3-diyl, butane-I,4-diyl,

2- met hyl - but an etc. " al kenyl means str.ai ght or branched
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hexenyl . Depé€ndj aigemyi” thealsorefentd Co g ﬁ]keﬁedaylmlnylh bridges twbsgmoupe;‘ @srantprbesCZ 6
al kenedi yl which bridges two groups; exanples include ethylene-1,2-diyl

(vi nyl ene) , igclpgs ﬁhyléﬂe-&&@mb@in)ﬂﬁ@,yﬂ methyh@xtanenet] A-{ﬂi’lyﬂ ,hegengt lc6-diyt2- 6
| k | , b d b h t

sigmyl” neate S A0 L DCARSIRS AL UL chaln Lt in t Lopey o

include et hypyl,. ca%o%ﬁ%ﬁﬂfélbonQ”WJ)m t\%% Qﬁﬁmh at(;m@ %%g%e&ﬁ?éﬂ aI Kyl *

herei n al one or "as of an group I'sS a specie’o cont ai ni ng

from3 to 15thayb@m@mgmutml faﬁd;he)egintyEr nating or resonating double 10
bonds between carbon at ons, contain from1 to 4 rings. Exenplary

unsubsti t ut ed suc%edP’@&p"sYCilC??@?ﬂd erey’al@m%wpart@;én%a&gmup @Wcﬂp@ﬁ‘éﬁ’ﬁcyl
cycl ohexyl, all%@@gﬁ?t%ﬂ %to%%o?ﬁra)(orﬁ]%’%lﬂ %'?ﬂ]‘?%(rﬁ?ﬁ%é ?onQ 5ub'i@r e of

t he fol |l owi ng "groups: al ogen, y ‘KOXY, oxy, nitro,
cyano, tiai olboaddbesweed kaybtblhatomsTﬂilemhﬁccmtalhifdeyﬁ 4cumg§ aEkgahpllar)o her ein

al one or as part .of her ro not | k bed
Sbove bondedirHisEt SRnaRyE A TR ERL oIt kpetyf frelgise’y
respectivel ygadBgyi, @fdn E@hﬁﬂir%ﬁﬁs@f’u%wlhcluﬁé bEd Br RLRIGE tRE fo’}ﬁ) gmqg

anot her group denot es koxy group bonded through a carb
al koxycar borglogemdilky alkexy, abigyt bs@nxﬁcﬁﬁbyo,tmeo,fqyamltblol al@(/(D)EdRﬂthAbLere the R

i trai ght | k
T Kyl car bonyl - Rt BREY 6P Ao Bl Aok 3 Baa S P Bh Frow an
al kyl grigup depsd s atidyl grg ? a8 d@ﬁfrib@@ﬁbow&iﬂﬂed fiheudrednox yakik Yiheaeyanyloexy "

herein al one or as part of another group denotes an al kyl carbonyl group

which is bor@(fékfuthlfﬂ‘éﬂggrﬁ Seh respgefetely-i nkage.

The term "alkyloxycarbonyl" herein alone or as part of another group denotes
an alkoxy group bonded through a carbonyl group. An alkoxycarbonyl radical is
represented by the formula: -C(O)OR, where the R group is a straight or branched C;.

20 ¢ alkyl group.

The term "alkylcarbonyl" herein alone or as part of another group refers to an
alkyl group bonded through a carbonyl group.

The term "alkylcarbonyloxy" herein alone or as part of another group denotes
an alkylcarbonyl group which is bonded through an oxygen linkage.

25 The term *“arylalkyl” herein alone or as part of another group denotes an
aromatic ring bonded to an alkyl group as described above.

The term "aryl" herein alone or as part of another group refers to monocyclic
or bicyclic aromatic rings, e.g. phenyl, substituted phenyl and the like, as well as
groups which are fused, e.g., napthyl, phenanthrenyl and the like. An aryl group thus

30 contains at least one ring having at least 6 atoms, with up to five such rings being
present, containing up to 22 atoms therein, with alternating (resonating) double bonds

between adjacent carbon atoms or suitable heteroatoms. Aryl groups may optionally



25 The term "aryl al kyl"™ herein alone or as part of another group denotes an
aromatic ring bonded to an al kyl group as descri bed above. The term"aryl"

her ei n al woe020r791@3 part of another group refers to nonocyddreusoensdoicycl i c

aromatic rings, e.g. phenyl, substituted phenyl and the |ike, as well as

groups which are fused,. e.qg., napthyl, phenanthrenyl and the |like, An aryl
group thus g@ § g?ﬂtaﬁeﬁév ith OIPee%lrsI{l(’rSr%ég‘mS puTALTe T &Pym@%%‘ft@aii&?ﬁsﬁlk%t h up

to five suchrdRIEvRBkNSL S nigd1Bl : herein, wth
al ternating (reﬂs?’gn}éti n%) arcfgjtrjxgl e aé?l%g’ E%t %@(X}’%&%ﬁtﬂ%@?@é " atoms or

sui t abl e hettgfloatooreshyl Aarginogeselypdék yirarylo petenmayl) gyan6, ANYIBZO0,7 Gid60, 1, 2),

PCT/ US02/ 09494% . Ee substituted with one or nore groups including, but not

limted to r?él%@ n, al kyl, al koxy, hydroxy, carboxy, carbanoyl,

al kyl oxyear bonyl , T (efiR | t@ Rle@XHond & efslﬁé?crd?’%ﬁﬁ)ﬁ%f roﬁﬁ}&‘@rs G YShoaly!
aryl, heteroaryl, cyano, alkyl S(Om(nmQ" 1, 2), o? thiol. 5 Thé term
"am no" her éamizl"onay opticasllp ke sulstitwebwitk ongootpo sukstsntspwhikkiZnayAre the

t] ly b bstituted wth bstituents, which
rmy be tho Sirsr e bt agh b o My e A G Rk B kel <
al kynyl , hetl@f&@dr?ﬁ{(aﬁﬂl‘ﬁi}@k%@ferdkaﬁﬂngcloﬁlﬁ&%@iyf}lliﬂ[ég?Hfddbalkyléﬂ{(c;/cl)alkylalkyl,

cycl ohet eroal kyl a , Cycl oa , cl oal kyl'a ,~ hal©
hydr oxyal kyhalogildsypaireipialk i tallsaiyrikyl, tiaalsphgarbonylcachibryyl. Thtsese 10

substi t uent be further substituted.with_.a carbaoxylic i any of the
kol oriPar yr Oty ff A BB AT E A A S B S s s B no
groups are subsiudnsé &4 ouvhdrbinCBr @Ky mbvdirasntDany hmid $86pe M sebstined

N- car banoyl derivatives The term "carbocyclic ring” herein alone or as part

of anot her grifugrrberdps cugonyita firar Negylerawartgmoyhdernativgs unsat ur at ed
monocyc T 1 ng g angs ks Al Bl ool GRG0, B0 HEN 5, G161 0pr 0Py

cycl obutyl, cycl opentyl, cyc y cycl ohe ocyclic ring
may be opti ctebld, yatardst o parediynEsaiufiged Mahodyele rioghpoeyaliyls of Brg 7may be
substituted at one or%lg:ﬁre substitutahle ring _positions by one or nore

groups ifideS8REBHIDS Siehes C¥eloPoBH: SYUYPuLYh F¥lepenbylycycrhierylandy| ), al koxy
(pror ool Sty ekt g anenl ey sl pal gyl e
hal 0, hal oalckshocyqlicafieg mby Ye stbystifuterbatame ohyiore setiskiamabit ring positesstyome |,
monoal kyl amo? e 290%'5 Independently selected from alkyl (preferably lower alkyl), alkoxy
(preferably lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino),

20  dialkylamino (preferably a di[lower]alkylamino), cyano, halo, haloalkyl (preferably
trifluoromethyl), 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

25  (preferably phenyl), said aryl being optionally substituted by halo, lower alkyl and
lower alkoxy groups.

The term ““cycloalkyl” herein alone or as part of another group refers to fully
saturated and partially unsaturated hydrocarbon rings of 3 to 9, preferably 3 to 7
carbon atoms. Further, a cycloalkyl may be substituted. A substituted cycloalkyl

30 refers to such rings having one, two, or three substituents, preferably one, selected

| from the group consisting of halo, alkyl, substituted alkyl, alkenyl, alkynyl, nitro,

cyano, oxo (=0), hydroxy, alkoxy, thioalkyl, -CO,H, -C(=0)H, CO,-alkyl, -



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

al koxyal kyl (preferably a | ower al koxy[l| ower]al kyl), al koxycarbonyl
(preferabivwo @oroeer al koxycar bonyl ), al kyl carbonyl oxy ( prefrarsabioy4oa | ower
al kyl car bonyl oxy) and aryl 25 (preferably phenyl) said aryl being

optionall d by_hal o, r al k and | ower al koxy groups. The
tgrm cycl>/o @Q Li@ﬁonzgr%—ﬁr ﬁkx}yaﬁri}’ BPte&%Ylh]éf‘rtef@? f\é e $1% o fully
saturated a t S 9, preferabl
S0 7 o B R R e NI R Ol R " ’

substituted @Qﬁﬁlb’al’kyC(;’m)NE’Wr SNROCOYRT, FINRYS(HRI" NS @MNR R’ yamd {)r t hree

substi t uent ef eyably one, selected m t he group cansi stjng of halo,
al kyl , subst%\;”tafg%f’jlg vklg;qremgp%gfﬁ m’éll&yﬁ)mg epRpdsngly selggigd fronplysirpdan

hydr oxy, sal \ , 69
PCT/ US2/ 0948 Sél% gﬂbt?g%dky , ??QQ% NG 039)1# an% %%Hér fom? “ﬁe%@é%
het er ocycl o heterdarykring. si x nenbered ketal (i.e. 1, 3-di oon ane or

1, 3-dioxane), -NR,R', -Q(=ONR R', - NR R', -C(=ONR R', -NR C02' R',
-NR C(=0) R') - %é}sﬁmﬁ%ets«)ﬁaryl ﬁ&@e@@% or agpait of %@B%rgrawp RISy R i s

i ndependent |sﬁb§tﬁht%8taﬁ&| uflé’lﬁgﬂltﬁl&ﬂraﬁ’&ﬁﬁ‘m S 0@5 Mémbe?é&%%&ﬁéd'%ﬁg g éé’ lo, oral@d

cycl oal kyI or R' together forma heterocyclo o oaryl ring.
The term hétl@nbm@/blbydecrgpnpalamhélm 1éamepﬂnetedctflcmtg}mrpsgvmdpha\efaer s to

or 10 oo dPBoB BRRELIER, &R frd e (RSN el RRBRL R, groupe

whi ch have aetctOarkE@stp @&ﬁmhﬁ;gearm@aﬂoﬁpcan%oafmﬂ\&né &t% dx?é@d olohgrupf the
rings. Each ring of the heteroaryl group containing eroat om can

contai n one a9m$ opsl/endyefaone o & ﬂurogeataw mﬁﬂlﬂéd ﬂfat mt@ﬁabnumbﬁr@ﬁr ni trogen
at oms provi ql%%rélﬂ(%l% %P%ach%n%llf PTRE 0t g e rlngfﬁ %nﬁezﬁ% it u%rgérllg ! S four

or | ess and eac east one car

conpl eti ng tThe fosedyrigs@o tingltlﬁ‘fyl&byéhogéfrﬁuﬁSydm)gr@lQﬂhﬁd}ibdﬂme/oﬁl@rroﬁﬂjbnl5
atons and may be saturate rtiall y sat ur at ed, unsat urated. The
ni t r ogertdandtomEpgd magpe ﬁ%‘uﬁ‘%‘;ﬁ ézltll’?t%‘e%%séiuf%@ﬁ ahee rifegen #dbgen

Lo B B ML R
fused ring cuatermzsl. igtelveryhgomps mhidr arabivyclic or tricyclic must 1nc1ude at least
one fully aromatic ring but the other fused ring or rings may be aromatic or non-
aromatic. The heteroaryl group may be attached at any available nitrogen or carbon
20  atom of any ring. The heteroaryl ring system may contain zero, one, two or three
substituents selected from the group consisting of halo, alkyl, substituted alkyl,
alkenyl, alkynyl, aryl, nitro, cyano, hydroxy, alkoxy, thioalkyl, -CO,H, -C(=0O)H, -
CO,-alkyl, -C(=0)alkyl, phenyl, benzyl, phenylethyl, phenyloxy, phenylthio,
cycloalkyl, substituted cycloalkyl, heterocyclo, heteroaryl, -NR’R”, -C(=O)NR’R”, —
25  COoNR’R”, -C(=O)NR’R”, -NR’CO,’R”, -NR’C(=0O)R”, -SO,NR’R”, and —
NR’SO,’R”, wherein each of R’ and R” is independently selected from hydrogen,
alkyl, substituted alkyl, and cycloalkyl, or R’ and R” together form a heterocyclo or
heteroaryl ring.
Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,
30  pyrazolinyl, imidazolyl, oxazolyl, diazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, triazinyl and the like.



aromatic. The heteroaryl group may be attached at any avail able nitrogen or
carbon 20 atom of any ring. The heteroaryl ring systemmay contain zero,
one, two W dweke substituents selected fromthe group cargigdoboguedf hal o,
al kyl, substituted al kyl, alkenyl, alkynyl, aryl, nitro, cyano, hydroxy,
al koxy, thioalkyl, -C2H, - =OH, - C02-al kyI -C(=0 al kyl , phenyl,

benzyl . phenyl et Hs#empitrabjdycks hetoraanylierouns lnclu@mlmdaﬂykwlenz@hubmlm ut ed

RO R R PG Ben bR o nisnl Rty figaog B30 fe wher e n
each of R dsshuRiolingl, bBASRENEERA, |Bén§@ly€ﬁiy@<1ncﬁdlﬁ'iﬂﬂy&h@&lﬁfhnyl %hi@fhonl

substituted -al kyl, and cycloal kyl, or R' together form a heterocycl o]
or het er oarsplmeripg, beesnplaay! ycmﬁﬂ’@@ﬁ,cqm@omnﬂs D@ﬁml}’b Pmpbpmd:ﬁude

pyrrolyl s p I Py az di azol yl ,

i soxazol yI )ﬁlﬁcﬁ% %ny dﬁ%dpéll azoV1 etfah?@"lgg mgz%fl;?flgxtf ulrlqényl t hi enyl

oxadi azol yl , pyr iEhem plary tAZycliy hetemylrgrémpmhclud@wrbwylnb/dnmdo[ylaZl nyl and
the like. 8 WO 02/079169 PCT/ US02/ 09494 Exenp ary YC i ¢ heteroaryl
groups i ncl wiengndersllinyl, asedingt, lﬁh%@ldmﬁe’@&ﬁnﬁ Yoyt he lb@nzoxaxol yl,

benzot hi enyl, quiiplday l‘hetér‘f%&‘}aﬁ’zﬁ%gs{'l%él%ﬂﬂl@%é bt ARGl LB i

benzi m dazol yI benzopyran izin enzofturany

counmarinyl , akmyn]znah;wl aroyb,(neianerohtid) yh whiphi oneozlthewdrbon 4168z @ I;He,nng is
pyrrolop rldg furopyri di nyl, dlhydr0|50|ndolyl t et r ahydr oqui nol i nyl
apliged i

and t he i k hetsropiomySpiqefed frem Q. S-onN, anddn pdighien efhree sdaisionnl |
benzi dol yI Ca%ﬁ%%{:ﬁltggrlbggéﬁlﬁcea%é’y%d 'terozﬁ@ﬁn@am hridinyl, xanthenyl and

the |ike. The term erein alone or as part of another
group refers to ’Ehectylm &wltéry¢yc@cmm|g" bmenmlommon @ )pattrofwhothbr groep oéfetstie

carbon atomns is 10, repl aced t eroatom selected fromO0, S
or N, and i r‘ri'S\W?l?ll% ﬁatﬁff‘t?cg of prdiallng a{qrgﬁquk/on@aycﬁz&{lr&%fﬁ@n}wt%@ngep| aced by

sai d het er 0&tg"EringliR8mbEsBf cABbE ARG thdr R Mm@y i%rﬁ@l?tr(?grenaﬁllﬂért of
another group refers to a stable, saturated, or partially unsaturated

nmonocyclidc rehdigr eyygeanPrstnatlya h@el@CYQiylﬂs a|5rtg renibered aforveydarieg ane and
othr = o eSS L5, ST Bk RS aRE i el BRI R0
The heterocyclic ring may be optionally substituted which means that the heterocyclic
ring may be substituted at one or more substitutable ring positions by one or more
groups independently selected from alkyl (preferably lower alkyl), alkoxy (preferably
20  lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino), dialkylamino
(preferably a di[lower]alkylamino),cyano, halo, haloalkyl (preferably
trifluoromethyl), alkanoyl, aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, alkyl amido (preferably lower alkyl amido), alkoxyalkyl
(preferably a lower alkoxy[lower]alkyl), alkoxycarbonyl (preferably a lower
25 alkoxycarbonyll), alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl
(preferably phenyl), said aryl being optionally substituted by halo, lower alkyl and
lower alkoxy groups. Examples of such heterocyclic rings are isoxazolyl,
imidazolinyl, thiazolinyl, imidazolidinyl, pyrrolyl, pyrrolinyl, pyranyl, pyrazinyl,
piperidyl, morpholinyl and triazolyl. The heterocyclic ring may be attached to the
30  parent structure through a carbon atom or through any heteroatom of the heterocyclyl

that results in a stable structure.



contains one, two, or three heteroatons selected fromnitrogen, oxygen
and/or sulfur. The heterocyclic ring nmay be optionally substituted which
means t hawah7duweder ocyclic ring may be substituted at orETOUSIOY494
substitutable ring positions by one or nore groups independently sel ected
fromal kyl (preferably |ower alky al koxy (preferably 20 | ower al koxy),
nitro, nonoal kyl athedemp ph@?@?&fﬁ}’ly halqnwlene ar dsnagirirpapthcs BwuR pp amdrm:rem

referably I
P11 uor omed Tt S Sy a0 iRl B ARUE B BleFpar
di al kyl ami ndn@rchor‘emld spableitlg s&ﬁt’eﬁlﬁto@nﬁlﬁflgbabbly aloavwemdaltietlatcig %cted
al koxyal kyl (preferably a | ower al koxy[]lower]al kyl), al koxycarbonyl

(pref er abl y fEom Bu@ﬁe@aasuéﬁmiéa@/era?waﬁm efeéabiblguaé@&a@%lvhdxgxaé 9F Efraerabargd a
| | | in
OS?’FBnZI I"‘i tut 1 Og %@aﬂ% ﬁg%ﬁmﬁ&éﬂ@aﬁ rYnﬁp\b Ry cémsﬁ Pca%cyd at I% g

ower a group
Exanpl es of asdcbntheﬂs @nectyml, Dr:thmerig’seraaitemls selwz@ Iﬁy)lm mtnoga:nj @zsaganranld/m

thi azolinyl, zolidinyl, pyrrolyl, pyrrolinyl. pyranyl, K pyrazin
pi peri dyl | Ifmq&ﬁﬁtgﬁn Lﬂp %lfa%ﬁwedm%ﬂﬁ P@rtecb%tpﬁoewlvh@emmsfécaqut ached

to the 30 et eroat om
of the ot o aiihe AEHERAIT b Rigbe Sub i ROTH A RIB: ort BEEWARACY BT 01 G0

PCT/ US02/ 09494itiofthley beg on thheet gom/ioﬂeypehddsrekyafelecmkicfrmn alkyh@rﬂar;ﬂal;o]fomn ot her

f b t t
Onoat ur dPed Mghatkyey [Eefy Gtk el ai e mompig oo Wity baoveng
system cont %Iﬁyldiﬂlnﬁﬁrdlﬂélﬁylﬁﬁﬂﬁ(rp%lﬂraﬁ y@?&[l@%ﬂﬁlk?%ﬁﬁé)e@yarforﬁ’ﬂbrﬂ SMGAN,

sul fur and/ or "ox % Pref erab a heterocyclyl is a 5 or 6- ered 5
monocycl i ¢ KpuisEeray ymﬂwrﬁzmeﬂ@hbek@@bsth w@bcmbwnmgnmaﬂmmgm@cabensdf car bon

oxygen and Sk QyisPASondd B Rlbig GRAITTGT6 IR GRES) Borkalfif o, <00
"het er ocycl yprefdrghl§ianowaciiRat R weifasiyly, Bl%oiaﬁtaﬂj&@y@ryﬂermpmway be

substituted at one or nore substitutable rin positions by one or nore

gr oups |1ﬁde@3?%§?ﬁrb9m§b pEetesbayimyd prejeraplyredpeenslkylcribapylory andieyyl) |

| k f o] I
o) Kyl a hoy Pisfgtfy pRUST, 3y hei P ARSIV o 4BEE MY © Ot
hal o, hal oalléyér all(qocryegrenpﬁolﬁacam;ﬂésl of@udtmét&xbb}clylagrbapmé isoamongcar bonyl ,

nonoal kyl am.nogcar bony I kyl am nocar bon al kyl am do r ef er abl
| over al>lkyl 7 %I;Dny Q iﬁidazohdmyl pyno¥yl pyrroh);lyl pyranyl, gp}plrazmyl, Y

piperidyl, morpholinyl and triazolyl. The heterocyclyl group may be attached to the
20  parent structure through a carbon atom or through any heteroatom of the heterocyclyl
that results in a stable structure.

The term “heteroatom” means O, S or N, selected on an independent basis. It
should be noted that any heteroatom with unsatisfied valences is assumed to have the
hydrogen atom to satisfy the valences.

25 The term "halogen" or "halo" refers to chlorine, bromine, fluorine or iodine
selected on an independent basis.

When a functional group is termed “protected”, this means that the group is in
modified form to preclude undesired side reactions at the protected site. Suitable
protecting groups for the compounds of the present invention will be recognized from

30 the present application taking into account the level of skill in the art, and with
reference to standard textbooks, such as Greene, T. W. et al., Protective Groups in

Organic Synthesis, Wiley, N.Y. (1991).
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(preferably a | ower al koxy[lower]al kyl), al koxycarbonyl (preferably a |ower
15 al koxycar bonyl ), al kyl carbonyl oxy (preferably a | ower al kyl carbonyl oxy)
and aryl wopmafemwabl y phenyl), said aryl being optionally rubsioeoumed by
hal o, | ower al kyl and |ower al koxy groups. Exanples of such heterocyclyl
groups are isoxazplyl, . imdazolinyl, thiazolinyl, imdazolidinyl,
pyrrolyl, pyrrol i&%ﬁlﬁed[ﬂ‘?’f%ﬁ}ﬁ? tegy éiti‘fﬁ‘;?l ‘?HCOBWPB%%F GKIIFI,I&HHB@WP??:%S]‘ and
triazolyl. The hedigfarN&hbld %@gats@%h%%ﬁ&ﬁebs&omngm&@%v@f}ﬁgmmh

structure through a carbon atomor thr any heteroatom o
het er ocycl ylinongheit or exgahicsacids age bydabdtdorsde, bydmobmmidbesutfetem " het er oat ont'

means O, S ar sel.ected on an independent pasis., It .. should be noted that
any heter oajtrg%%ﬁefﬁf eaf’?ai?%teeguwgiaﬁﬁgé%(g&i‘%p dey Wg‘cﬁé‘%uqsﬂléaeblﬁgﬂr ogen
atom to sat ighbinidaatiduSaaRs which chiBeefipRyed P 8@4mple! for ARl ioladiGf & S 1O
chlorine, bromne, fluorine or iodine sel'ected on an independent basis.

When a f unctiusifightiqy ofuipes compoundsl orgheit pargrteutichlly acneptable salis, ardasgr oup i s
in nodifi eg gl%rgto precl ude undesired side reactions at the protected
site. Suitabl'e epr’ot ecting groups for the conpounds of the present

invention will beAn sef@NoaReks dfitAETtSHpsitids Bf BRaRitad RNV dnEidh af tdnlthfaed Nt O
account the level of skill in the art, and with reference to standard

t ext books, <ifber inqdmisarreor i pusg orspbgintiallppyresioriny Eherdgtipisionef ther gani ¢

5, W Y. ; . / d
nerein. Phe (Pabond gheaihitthine Al @udShtfc i Sl oftaTT

exanpl es of msiabirss. df vétyeactivtipelynasbrass Aliciadgmicotheande iddlaad ¥ptidal
i norgani c or, organi ¢ acids are_ hydrochl ori de, hydrobrom de, sulfate,

met hanesul f $¥ARES hiveng Hiespesilindhaeiaty. hg rparatp farms cashp resoliierl by physical
unsui tabl e fn‘i’étﬁocﬁ,, dB6E Hielrﬁ%lh,r?%ﬁ%ng%%s\f\ggyﬁﬁoﬁ?&g%ﬁgﬁm 9%?&1&}2%1?%% .

exanpl e, for the 1solation or Icatio ree conpounds
phar maceut i edidiagteasmepicalehigatsadstos separaioaltyahihhallude dhroddtoghgtyeoiteomer s of
j either in

R T AT R T E N LT L
; ﬁ gp? ﬁgidf AGEARSHsNSichQis | 138 ek INSBL daRToSiHoAGHE & bpRAAY bR RIEHLABKE@TEr S
by crystallization.
It should be understood that the present invention includes prodrug forms of
the compounds of formula I. Various forms of prodrugs are well known in the art.
20  For examples of such prodrug derivatives, see:
(a) Design of Prodrugs, edited by H. Bundgaard (Elsevier, 1985); and Methods in
Enzymology, Vol. 42, pp. 309-396, edited by K.
Widder et al., (Academic Press, 1985);
(b) A Textbook of Drug Design and Development, edited by Krosgaard-Larsen and H.
25  Bundgaard, Chapter 5, "Design and
Application of Prodrugs," by H. Bundgaard, pp. 113-191 (1991);
(c) H. Bundgaard, Advanced Drug Deliver Reviews, 8, pp. 1-38 (1992);
(d) H. Bundgaard et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
(e) N. Kayeka et al., Chem. Phar. Bull., 32, 692 (1984).

30 In general, the instant invention comprises a compound of formula I
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m xtures. It very particularly enbraces the racemc fornms and the isol ated
optical isonmers having the specified activity. The racem c forns can be
resol ved v @hwsiegal net hods, such as, for exanple, fractRcamagt02/09494
crystallization, separation or crystallization of diastereoneric

derivatives or separation by chiral col chr omat ogr aphy. The 15
i ndi vi dual optical isonmers can be obtai ng&df rom the racemat es by
conventional nethods, such as, for &X Bsalt formation with an

optically active acid followed by crystal ly zatlon It should be understood
that the present invention includes pgtodrNig £orns of the conpounds of
formula I. Various fornms of prodrugs are well known in the art. 20 For
exanpl es of such prodrug derivatives, seel, (a) Design of Prodrugs, edited

by H. Bundga El sevi 1985 nd thho S in ogy, Vol. 42, pp.
3)69 396, egll? fRefSW?l&ﬂ%fFO@F %CCPP@EQE Sag%? 3’“%%’)“ A Text book
of Drug DeSI%aeégqthyplx@lpi% mga@'anééﬂ[#opyyaﬁsmaﬁ fad- d R %%@&E 25

Bundgaard, Chapter 5, "Desig i cati on “of rugs
Bundgaar ¢, ppdepetdertyIH (Ak@1)ryl, (hcl)ercbd.rle&ﬂYw@]ﬁBer'CIdadiv;dadkyeld Dr ug DeI i ver

Pt csut | dibteredclitbdaketor kodygliel ARG vty Ty ndiPuiir be Sken  chem

Phar . Bul | . to8der48 Zofcd Stk a cAfbok (10009 RhocyEHE b S RANIKVRYIIGL Compri ses
a conpound o?éﬁo?nulg I 11%wo 82 079169 PCFEUSSZ?OE% 4%& EB NCNRA R

NZ I, its Cé/ﬁhaalhy&ﬂdbylsammoaléwbhe@mﬁalkyhacm@ghoalkalallyylaeﬂeﬁoabl e salts,

d of d lkyl . R2 and
R ar o aach CORG A RTRBHRE Repnd R pleead o0 Rpnlfy B phSL sl - ™ "
cycl oal kyl al dgyloalkylugkar mmbg@dlkylloam&ﬁékocgéloa&wmgaroymkm togéthéﬁbﬂﬁtal vely,

R2 and R3 may be taken_ together to formeither a carbocyclic or

het er ocycl i dleﬁfirﬁa@clqam 5 Zeip &y S, 0r ¥Rd; dRedy IH, CN, sulfonamido, ORy, alkyl,
cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroary! or heteroarylalkyl. R is H, alkyl,

arylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, or heteroarylalkyl.
One preferred embodiment of the instant invention includes compounds of
15 formula I, as defined above, wherein R is alkyl; R is selected from the group
consisting of aryl and heteroaryl; Rs is H; Ry is selected from the group consisting of
alkyl, arylalkyl, CO;Rs and CONRsRg; Rs and R are 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; and Rg is selected from the
20  group consisting of H and CN.
In one preferred embodiment, the invention comprises compounds of formula
I wherein R, is heteroaryl. Preferred heteroaryl groups include optionally substituted
thiophenyl, oxazolyl, isoxazolyl, and furanyl. Preferred substituents include methyl,
ethyl, halo, haloalkyl, such as CF; or aryl groups, such as phenyl or substituted
25  phenyl. Preferred phenyl substituents include alkyl groups, such as methyl, alkoxy
groups, such as methoxy, halo, (F, Cl, or Br), haloalkyl, such as, CF3, amino groups,
such as dimethylamino, or alkoxyalkyl groups, such as ethoxymethyl groups.
In another preferred embodiment, the invention comprises compounds of
formula I, as defined above, wherein Ry is selected from the group consisting of alkyl,

30  arylalkyl, CO,Rs and CONR;sRs.
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cycl oal kyl al kyl , am noal kyl, heteroaryl al kyl, heterocycl oal kyl al kyl, CN,
COR5, CO2R5 or CONRSR6. R5 and R6 are each independently H, alkyl,

aryl al kyl wol@/eywb oal kyl al kyl , heteroaryl al kyl or het er ocydToesorydah kyl or
N- R5R6 together forma heterocycloalkyl; Zis O, Sor NR8, R38is H CN,

sul fonam do, OR7, alk C k yl al kyl , heterocyclyl,
het eroaryl or hetIBrYSEl%/%ﬂt%ﬁr ’ fjerr?éi ’%lgoqlime mSta%trlﬁ%tWIwm@Fé%’Scfgg kyl al kyl ,
het er ocycl O%t)hibbﬁﬁd‘s\’éf’foﬁﬁulg‘ita{%r&éﬁﬁé!& Adey! WE&? wfsfﬁ?zﬁz%dz%%wgnfs of the

instant invention includes conpounds of as defti above,
wherein Rr mﬁn&lkyl R2 is selected fromthe group consi sting of aryl and

het er oaryl ; R4 |1 s selected fromt h roup.consi sting of alkyl,
aryl al kyl , CD2R5 ﬁ’ﬁt%@? refepecd-cppodameptet Y AReREPY cQBPESSSERE £ r om t he

group coBsi ghipusds dt foRhYH, asQﬁ'ﬁH&%ﬂ@% whE W@@@NR IQJ‘eré’ba'ﬁSrlgH’md
arylalkyl; Z is selected fromthe group consisting 6 and NR8; "and RS
i s sel ect ed ahd Bmis metipd eirydugropyinplicsiyl, mgclopronalyhhgldlﬁbdyethyl dneplmnylf er Eed
enbodi ment, the.invention conprises conpounds of fornmula | wherein R2 is
het eroaryl . PEPRS # W ed heteroaryl groups include optionally substituted
thi ophenyl, oxazgh ¥l yebmea? leéferr&i@n[f)dHiﬁ‘l@ﬁ(ﬂ theRh& QA RADHRSTbHURNhS
include methyl, ethyl, halo, hal oal kyl, such as CF3 or aryl groups, such
as phenyl orcompperdstaftfernuls Liisalefined Froyecwherdindheis{dHs Bbst arylu@atis i ncl ude
al kyl gr.qup S t koxy groups, such as nethoxy, halo, (F,

o9) GO R R R 2.5 | i

a, or CF3, am no groups, such as dinethyl am no,

or al koxyal kyl g10eiB yesahobhed preféicotBsdimbntd tHeURGant lifivenfioh kempRE&itRS r ed
enbodi nent, the invention conprises conmpounds of fornula I, as defined

above, wher éPRPRANGsoffarade bpsidefined #hover whesendhisi §THa o éf arsl; Rulis 30

aryl al kyl §§y§g 79169 PCT/ US02/ 09494 |In yet
anot her preferrec;&é%od R?“Slﬁe I nsfs/g invention conprises the conpounds

of formula I, as Atebidiegtadhewenbodheem the Bistdrs il6RAR canplised compurds dfs
ethyl. Iny t a_further preferred enbodi nent, the instant invention
conpri sés t ‘ém?}ﬂ%%pounds of formula I, as defined above, wherein R4 is
CONRGR6; Zis. 0; RBis H and R6 is methryl et hyl, propyl, phenyl,
cycl opropyl, hydroxyethyl, thiophenyly, 2-

Y5 Y4
NC R4
R, NJ§Z
H
1A

and include its enantiomers, diastereomers, pharmaceutically acceptable salts,
prodrugs and solvates thereof, wherein

20 R; is selected from the group consisting of hydrogen, alkyl and cycloalkyl;

Y1, Y2, Y3, Y4 and Y5 are independently selected from the group consisting of

H, halogen, lower alkyl, O alkyl, O aryl, NH alkyl, NH aryl, N alkyl alkyl, N alkyl
aryl, N aryl aryl with the proviso that at least one of Y1, Y2 Y3 Y4 and Ys is aryl or
heteroaryl;

25 Ryis selected from the group consisting of alkyl, arylalkyl, cycloalkylalkyl,
aminoalkyl, heteroarylalkyl, heterocycloalkylalkyl, CN, CORs, CO,Rs and CONR;sRg;

13



propylene. In still yet another preferred enbodi nent, the instant invention
conprises the conpounds of formula |, as defined above, wherein R is CH3;
R2 is aryWo®h798910 CO2R5; R5 is alkyl; and Z is 0. In stadi/uspenssmot her
preferred enbodinent the instant invention conprises the conpounds of

formula I, as def] ove, wherein I s CH3; Is aryl; R4 is CONRSRG;
R5 is alkyl, R6 i %lgﬁf?&e ?qege@ent,&éﬁ%‘?‘"é‘?‘ﬁ@"@dh%E@u@rﬁ%ﬁiﬂﬁ’érﬂ H.iallyli nst ant

i nvention cQpta sggg;mﬁjél zlaﬂgyl cJAohiR 5,1;%{1 rﬂe%raﬁlsa%‘g‘/ﬁ X4 11 Y5 YT NC

NRA RL N2 H1 Ft's”enant i eoners, _
phar maceut i detdrycymbmdipilakile salts, prodrugs and sol vates thereof, wher ei n

20 RI is selected, fro up consisti.n ydr.ogen, al kyl and
cycloal kyl; Y1, 42, SG%EI&&MO%% g?@“%?@s}sﬂﬂgﬁgﬁ)dg Bl ected fromthe
group comsisting @fig sEiect@@kx%ﬂ?ﬂiﬁe gk&iﬁecronﬁkﬁlfﬁ/é of]lq %\hfongm?d&/ oRr, Nkl kyl . NH

aryl, N alkyl alkyl, N alkyl aryl the proviso that at
| east one ofcy¥tbalkyd arﬂSaryhéAksdmbtetécyc&ylahqtéroaryl aimbhﬁemarﬂzldkylZ&cR4 S

selected fromth r SIS of aIk y Kk cycl o

ami noal kyl , het eﬁﬁg‘ﬁ E‘r‘@@ %’F@ %W@Pﬁé Ik%/?gﬁ&k%}?yl éwiaﬂeﬁw ?M}‘ﬁd

CONRS5R6; 13, icgﬁgmg lpﬁﬂ'dﬁé%l% %ﬁfi R5 and R6 are independently

sel ected fror% t h%%group consistin (g of al kyl, hal oal kyl, cycl oal kyl,
P

aryl al kyl , cycl odhggmg|pksierredhemb meyilSaYk;sl grylorchetesomyb dpgirefatred/| al kyl ;
10  embodiments, Y5 is an optionally substituted phenyl, pyridyl, thiazolyl, pyrrolyl, or
diazolyl. Preferred substituents include Br, Cl, F, methyl, ethyl, or CF;.

According to one embodiment of the instant invention, compounds comprise
Formula IA, wherein Ry is alkyl, arylalkyl, CO,R5 or CONR5Rs.

According to another embodiment, the instant invention comprises compounds

15 having formula IA wherein R; is alkyl; Ry is selected from the group consisting of
alkyl, arylalkyl, CO,Rs, and CONRsRe; Rs and R are independently selected from the
group consisting of H, alkyl, haloalkyl, cycloalkyl, and arylalkyl; Z is selected from
the group consisting of O, S, and NRg; Rg is selected from the group consisting of H
and CN.

20 According to another embodiment, the instant invention comprises compounds
of Formula IA wherein R4 is CO,R5 or CONR;5Rg and Z is O.

In other embodiments, the instant invention comprises compounds of formula
IA wherein Ry is selected from the group consisting of alkyl and arylalkyl, and Z is O.

In still further embodiments, the instant invention comprises compounds of

25  formula IA wherein R; is CHs; R4 is CO2Rs5; Rs is alkyl; and Z is O.

The invention further provides a pharmaceutical composition comprising a
compound of formula I or IA, 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.

30 The invention also provides a method for treating a proliferative disease via
modulation of the Eg5 motor protein, and/or, inducing apoptosis comprising

administering to a mammalian species in need of such treatment an effective amount

14



Zis selected fromthe group consisting of 0, S and NR8; 5 R8 is sel ected
fromthe group consisting of H CN, sul fonam do, OR7, alkyl, cycloal kyl,
aryl, aryWa&l @{7916het er ocycl yl , heteroaryl and heteroaryl alBGIVUSOAMAWIR7 i s

sel ected fromthe group consisting of H al kyl, aryl al kyl, cycl oal kyl al kyl ,

het | oal k | kyl , d het | nbodi t
e osy ol Ol o IS B b T B SRRt =,
substituted 1ﬁ{7@1ﬁ%h é)r&b{ﬂéschylhethbﬂ 'f&zti‘)éaﬁhg ali’)Ydﬂﬁ@ﬂaﬁ{Je di3€ase @i@iﬁ@ﬁlﬂhﬁm{a seher red

substituents inclu -, methyl, ethyl, or CF3. According to one
enbodi ment d¥g5tmetor pEiteincompyising |admnlmmammhan sgecigsan negdaofi sich

wh R4 | K L al k CONRSR6. h
enbod ment, TAE e SRR R B P RS Ae b o Hr BTl & 1 A
wherein Bl iapoid, ki comBhatisn é‘sﬂh@l@irféduély SRtdgentEHlIgY Witk QR flaStt dnB Bl an@l Kyl

aryl al kyl , CI)2R5 and CONRS5R6; R5 and R6 are independently sel ected from
the group ceReTageniglnh preferstdgmbodiaentathioprolifeypsive disse, is aandernr yI al kyl; z

is selectedfrom n nd NR8 R8| ct ed
fromthe group conésg? gbj&*tﬁlgi ﬁO%%llu&%{I%%g%'c%%lr@ferPgre?%éd ?‘nccf”hé?ggn@Sdi ment ,
t he instant fbﬂ@f\emglselﬁbrﬁ&rmﬁltﬁéﬁncﬁﬂﬁwgﬁ—kﬂdﬁle sRillcH o fHelaat. |SDRMRI(EIgN R4 i
C02R5 or CONRSR6 and Zis 0. In other enbodi nents, the instant |nvent| on

conpri ses coWgBiRIS! B comeunds of farmiad end I4Rarq ais%@ltb@ttbﬁschpéﬁ’f thee group
consi sti;pg %fresﬁhﬂ%ﬁlveﬁ{bﬁil ‘N[é(th&!iM solx%ﬂgn cZue ggrall Oaxgné a&’tr2 t@c%&n;d mﬁlg’ | A

enbodi nent s e 1nstant ‘Tnvention conp
wherein Rl ithe &rﬁpoﬁds of thERRmIt ilkfEention aialy)ﬂe in ﬂ[&fre?é cbrShyGraté' fremi, Bkl on

further pro i a phar uti cal osi t.i.on co risi conmpound of
formul a ﬁ’elo al%‘“ép n‘}ﬁli‘@g ifi gﬂﬁtﬁ EPA JI;l?glf?""ealccept abl e

carrier. Opti onal ly the phar ITB.CEUtI cal conposi t| on may further conprise at
| east one other anti-cancer agent fornul ated as a fixed dose. 30 The
i nvention al so provides a method foPcheMedting a proliferative disease via

modul ation of the Egy rrgt oerg\r OhfRhdhe andjor o i nduci ng apoptosi s conprising
i an_specli egein /mi?&
|

adm ni st er i ngCO&: a of such treatngnt an effective
amount 14 WO 02/ 079169 P(N‘YzUSOZ/ 09494 Ri NH, "
2

R R
1] w ¢ v 2 /©/\ SANH
MeQ

R ,
2 e Ro R4X/base
HNOC. | Burgess’ reagent NC 3 B
] —_—
G, T
H
OMe OMe
v vi
RZR
NC NERA' NC 5
TFA/H,0 Ry
LA : 1

I

vil {
15

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 Rs

15



of at |east one conmpound of formula I, as defined above. |In another

enbodi nent, the invention provides a nethod for treating a proliferative
di sease vwa® omdeleat i on of the EQ5 notor protein conprisi rRETaRIRAOIOYEri ng
to a mammual i an species in need of such treatnment an effective anmount of at
| east one co) und of formula | or la, as _defined 5 above, in conbination

('si mul t aneou$IRy): rcovgenses Mith|anyareigpgetamide {[Bé% giveridenenenagghpiodugtdNcasra
agent. In a r P%}p | 1 he | ' ' i ncer.

Ogr tain (:orrpl(li)a{jﬁﬁcl S OE? % or WOH@%%EF[} ngiﬁlggeeR%ﬁag]let}{}&ggédﬁygtphgdruzecefﬁg‘élg%ﬁ%g to the
fol | owi ng scireteeedatiydrbgyrionidideatigae 8. Tirepriarylagtdds proupef o is deBadru@bes
(e.qg., hydrtatt s) of t{;uef,tcorrpo‘lg]nds, of formula | and A are also within the
scope of the'C18e PrAROSHPSUIRPE R | BH?IHK/Etdﬁ]éﬂfgaféﬂg agsnisch an Bargesy arregeat | ybknpvvn
in the argd. | @Hﬁ]?' al may be in
the free %r yd%%&?g%{%smgﬁgo}ﬁglgaﬂgle 0 c?%?é\lggd{)o;%ﬁﬁé}ﬁggg%g@ﬁp% fied by
the fol | owi ngpbstithemds intedosed Sokactionlwith B, XiGAerd R pispiityl di aeyl 0and X RRLOR3 +
R3110 1 NH2 RL NH2 NH2 1] | :R:ZQQRS |V R2 SNH }KE)? R 2 R2 RAX /| base
H2NOC N Bur gE3WNE BEMRett: W 1S g isQeyanaie gy teVEDe RIC(ACRG SIONE 1IR3 R

R2 R3 N 4 T@ﬁdved"@@tr%&nﬁnt ®h acid in the presence of water to give compounds of

formula I where Z is S.

10
Scheme lI
R
Ra 2
i HaNOG fs ; NC .
R NH —_— e M2 N Burgess’ reagent , IN
LT L — A
R&™Ra  MeO “NH, R{” "N” "OMe " H
v vl X
R
No_kPer R e
R,X / base jl\/k/;\[ 4 TFA/H0(Z=0) - NC | N
—_—__* P
R “NZ~OMe NH4OH/NH,0AC (Z = NH); PN
1 ®  NHCN/ (Z = NHCN) R N Z

X |

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
15 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
20 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).

16



Rl :SOve R1 I 15 Conpounds of forrmula | where Zis S may be nmade in

accordance with Scheme |I. A ketone or an al dehyde | (e.g., benzal dehyde,
where R2 wo @hvesygb and R3 15 WO 02/ 079169 PCT/ US02/ 09494 PATsUSHR/09498
condensed with an acetoacetamde IIl to give a Knoevenagel product IV as a

m xture of isonmers. Reaction with Sv%aﬁnet hoxybenzyl thiourea provides the
prot ected di hydropyrim di ne thi oné&® rimary am do group of Vis
dehydrated to the cyano subsﬁpt‘BEMSElsﬂNVlESl%i ng a dehydrating agent such
as Burgess' reagent 5 (nethoxycarbonylsul famoyl)triethyl anmoni um hydroxi de,

I nner salt. The N3 substlot%ent is introduced by reaction with)'"BX where R4
Is al kyl or acyl d ®js™ | eavi gr eup, or !%ere RAX™S MNHsocyanat e
or hal of or ne{® oAt ecﬁﬁi@ﬂng \ @ OMerem)vgd TeRle W th acid in
t he presenceof vvat er to give ¢Onpounds of ny where Zis S 10
Schene 11 RR2 2 g HNOC 3 RL NH g N3 Bur@esg reagentxuNC I N 2 NH2 K
1-11, KNO®B R~ HO® RZI R MMONH2 RLH IVVIII IX R2R R2 R3 R4X

Ibase NC NR4 TFA/ H20 (Z = O; NC N'E€4
o o Tep, flep 0
Ry~
N NH N NH
A 1 N Py | ° RXbase PN | *
- e sTONTORy —_— /@\As N7 R,
RsCOR, o OMe s OMe
I X XV
R
R4\ Ra CN ) F‘2 R
Burgess' reagent N CHsCN/H,O/TFA (Z=0) N R4
— PN N
Ry CH,Cly/TFA (Z=S)

NH;OH/NH,OAc (z=NH) R
NHoCN (Z=NHCN)

Compounds of formula I could be prepared on solid support as outlined in
Scheme III. Starting compound X1 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 XTI. The chloride is displaced with thiourea to form the

10  isothiourea resin XTI The resulting resin is treated with excess of ketoamides like
acetoamide (III, Ry is CH3), in the presence of ketones of formula RyCOR; 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 R4
is 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

20 being O, whereas cleavage under anhydrous acid conditions will form compounds of

17



R N-'-Ov

NHAOH / NH4OAC (Z = NH); RL NJZ NH2CN / (Z = NHCN) H X |

Conmpounds of fornmula | where Zis 0, NH, or NR8 are prepared fromthe

O nmethyl 1

reacti on oo Knoewenagel products IV with O nmethyl i sourea rax/psoomdde t he
5 di hydropyrimdines VIII. The primary am de is converted to a
N3

nitrile gro
substi tuent
and Xis a
The net hyl
presence of
Al ternative
in the pres
conpounds
al so be pre
Pyri yni di ne
Schene 111
Ow SO/
R41 NH R4AX/

10

15

20

%g usj ng a dehydrating agent such as Burgess' reagent. The

gplgd vt €dging,S. Alicaatively, eatmeniuof epiay withstmetw XYi wath acyl |

e protec gro S renov eat nen |
foeteln Itvatig? beingd¥ip puhidks tredtmbay with aydnawliéy, @rofids cosipbunds of

| é?ﬂr\eﬁ?ﬁiﬂngﬁﬂﬂ?}igg in %E}%&F&%fi e%ﬁ%lil/ﬁ&%%t%%%ﬁlefoﬁﬁ @Qﬁﬁ%{sgo%t €.

in the

Lt;é, tr at,ﬁgt of caonpounds of fornmula X wi th ammoni um hydr oxi de
el va

RemeNdENat e, or cyananide in ethanol, provides

of formula | where Z is NH or NR8. Conpounds of fornmula | may
pared using the Bignelli reaction (D. J. Brown in The
s, Wley: New York, 1962 SchegelVie WO 02/ 079169 PCT/ US02/ 09494

SOLI D PHASE SYNTHESI S NH2CI OH,C2Cls jj( \ G \ SNH2 O Owe PP

Ove X1l Iy ddglyeb2 SFII )10 ~QlR2 R3 OR2 Q YJ\,)NHz R ~NH
base [ NS ST ReCtRS We 0 g KOV XV
HN" R,  2) CH(OE; R, EtsN/EtOH MeO” “N” R,
XVii Xvill XIX
RaMgBr Rs N CICOOEt/Py 0 B H,O/TFA /[(J)\ Ra
THE )N'\)I CHCOE oo ~N mmon EO N)ICN
MeO” “N” R, P PN
H MeO” N” Ry N R
XX Xxi XXl

Compounds of formula X VIII 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
treatment with triethyl orthoformate, provides a compound of formula XVIIL
Reaction of a compound of formula XVIII 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
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 Ry 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 et al (J. Org. Chem,
1998, 63, 3454-3457), a carbonyl compound of formula Ia 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

18
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R2 R3 R2 Burges~ R4IN CN CH3CN H2OQ' TFA (Z=O) N N3 Ry S N Ri CH2Cl 2/ TFA
(Z=S)i~ 0 - C NH4OH/ NH4OAc (Z=NH) RL H Z NH2CN (Z=NHCN) XVI | Conpounds of
formul a | woonzlodotse prepared on solid support as outlined ipCT/&ohemo41 11 .
Starting conpound Xl denotes a resin-bound benzyl al cohol used for 5 solid
support synthesjis which is prepared froma Merrifield resin denoted as ,

and 2- met hd&3etienpyity B mesreaR cisiajiad or poil) apdetl isn lepdag erqupnoiovharp R.Xl idehy de
with reduci ohol. is.converted into

t he benzyl dé}%f%s/?@&eté Sgﬁﬁgf"%‘é‘%ﬁ?gﬁv&%ﬁﬁ? Bﬁ%((?cfﬁﬁ%r Sg't Pg re()t%{lr?gmn 18

t ri phenyl phaffebiedeviiina Bide such af sydinm agdride @fLDAMMUp@tIXkblventh uchidsor i de is

di splaced with thiourea to formthe 10 isothiourea resin Xlill. The

resul ting redmgthyforpamidserifrayde@eds of ketoanides |ike acetoamde (111,
R is CH3), in the presence of ketones of fornula R2COR3 or al dehydes of
formula RRCHO to formthe resin-bound pyrimdinethiones of fornula X V.
The N3 substituent is introduced SchegneRMX, where X is a | eaving group and
R4 is alkyl or acyl, or RAX is an isocyanate, or hal ofornate, in the
presence of base to 15 form structures of fornula XVRg primary am de can
be dehydrated to the cy/a@ifﬁggup Usref) CuCr age Nl Burgaaspy r eagent
to form conmmuoas of .f orkul | . —TFhe progicts can t he
resin using a varietyRof condi NHonsBRy@EL,Orm conpou

S formula |, where
Z is determngd by the clegvage rretl@C%?' flgpl oyed. ROl edVag&®in the presence
of aqueous acid will form conpounds Ot formula | with 20 being 0, whereas
cl eavage under anhydrous acid conditions will form commpunds of 17 WO

02/ 079169 PCT/ US02/09494 formula | with Z being S. Alternatively,

treatment of resins with structure XVI with ammoni um hydroxide in the
presence of ammoni um acetate will form conpounds of fornmula | with Z being
NH, while treat swith cyanani de, provi dés Bonpounds of formula | with Z

bei ng NHCN. NC R NC R
g I NH base / R4-X I N
/g /g
R "N~ o R "N~ o
H H
XXiv |

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
10  condensed with an acylacetamide of formula I1I in the presence of urea and
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 Ry
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

15  amine.

19



5 Scheme IV NH ~CN 1) HClag/Et-O OEt CN MeO NH2 N CN H2N R 2) CH(CEt)3
ORL EtSNNEtOH MCON RL XVII XVII1T XI X RBMgBr R3 CI COOEt/ Py O R3 H2O' TFA O
R3 THE | waN20@129H Et O-N CN MeCN Eto-111-CN MO N R1 H Me@TUSRY099H R1 XX
XXl XXI'l Conpounds of formula XVIII may be prepared froma

3-ai nino-3-al kyl acrylonitrile 1 S)ng the nethods illustrated in
Schene |V. Reaction of a 10 conﬁég\ﬁﬁn% lformuila XVI1 with aqueous aci d,

such as hydrochloric acid, followed by treatnent with triethyl

ort hof ormate, provides a corrpound of formula 41. Reaction of a conmpound
of formula XVIII with 0-ne hyI0| soqlarpgam,:nN@ emse/ X a base such as
triethyl am ne, prmmod@& A—Pyri# dines of

formula XI X may be reactd V\nthNB'Fganmmtai ies such as a Gignard
reagent, 15 R3MgBry in a solWent such as et herHor tetrahydrofuran, to give
a pyrimdine of formula XX, which is a corrp of formula I X wherein R2
is H In analogy with Schene |11, a corrpound flaseul a XX may be converted

R4 is ethoxycarbonyl and R2 is H Alternativel o, pdec@cif ornmul a |,
wherein Z = 0, may be prepared in 20 accordance w t \=S¢hene V. Fol | ow ng
the procedure of EH Hu et al (J. Og. Chem y 1998, 63, 3454-3457), a
carbonyl conpound of 4o4mula la is condensed ?‘IﬁtRh acyl acet am de of

formula Il in threpreéenge of urea, cupr&g{é1 8r de : b¥eont ri fl ouri de
etherate to give intygr late  XXLI1. Dehy uor oacetic
anhydride in pyridi ords nitrile XXIV. /@substltuent is

0 N~ o

introduced by 18 R N Ry

into a conpound of formula XXII, which is a ¢ mpoung Qf forrmula | in which

I XXV
In all of the above schema, a 2-acyl acetonitrile derivative, i.e., RigCOCH,CN,
may be substituted for a compound of formula II.

schemes below.

Scheme VII (Examples 116-117)

o o Br Br
/U\/U\NH LDA, THF j)\
NC NC
Urea, PPE, THF I ﬂ o I o7
CHO » ;
(Method 1) H H
(Method 2)

NC N
K,COg, toluene l /g

EtOH, H,O N o
H
(Method 3)

N
ArB(OH),, Pd(PPhs) 0 O |
- - /U\o/\ Ar= T l_'-'Q
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WO 02/ 079169 PCT/ US02/ 09494 reaction with RAX where R4 is al kyl or acyl,
and X is a |leaving group, or where R4AX is an isocyanate or haloformate to
gi ve conpewnika7efeof ormul a 1. Deprotonation is effected wndr/esobas®4such as
sodi um hydri de or LDA in aprotic solvents such as dinet hyI f or mam de or

t er ahydr of ur an. Sche U ea, CuCl Py R2COR3 +
R D BRa Gt 2 NEPEPRILED pf R a%&ﬁ%@%?@a% 83 R3 NC NH
base / RA- X Neotiite Wikth Shdmie 1. F(')'ﬂdﬂvﬂé(ltﬁé ﬂrocédi'lré/ §fM%ﬂﬁ>Hkleﬁn BER6HGHE €.
conmpounds of formula I, wherein = may be prepared in accordance with
Schene VI. M@@B’ﬁ@m be sapdamsed Withfagﬁ:tme@nmﬂe asd u@adoHegnewdcawtt h an

| acet ani de, of f | a | f d. t
csver o d MRl s fen Eple % LETEP Girtidont RReRe B BED S Tt ben
fol l ows the Kﬁa@ﬁ@d@ﬂ‘@s&ﬁm%ﬁﬁd 'v@&%thﬂnﬁ@ﬁ‘s%?ﬁ) pYlan$iR8RAYBE 1aﬂort>f6rﬁfia{ea I,

where R4 is am nocarbonyl, K@al so be obtained by first formng a
reactive int @HW@E&&@P@Q&W@ asMgthodi% pﬁpﬁmypmépmmlﬁ tlesf Nt logampeneatxxV, whi ch

ISi h Z lrjrg S S"/ﬂ ue %%h ik (fﬁﬁgg}%st ar'peﬁﬂiu}rg yzed S%%uk\{\(c)ogpzllm%ag%c %n%vqt{ a%SQrZ{ gp494

heteroaryl boronic acid to give compounds of the present invention as described by

Method 3.
Scheme Vil (Examples 118-121)
Br Br Ar
NaH, THF o] 0
" | EtNCO " I N/”\H/\ (Method 3) " | N/U\H/\
etno
NAO N/&O N/&O
H (Method 4) H H

. -1© -mO ’ NN,

Similarly, compounds of formula Ia where Ry is a urea may be made in

10

accordance with Scheme VIII. Reaction of a dihydropyrimidone compound obtained
following the procedure of Method 1 with sodium hydride and ethyl isocyanate

15  following the procedure of Method 4 provides exclusively the N-1 urea, which then
undergoes a palladium-catalyzed Suzuki coupling reaction with an aryl or heteroaryl

boronic acid to give compounds of the present invention as described by Method 3.
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0 0 PPE, THE NCI NH base ! R4-X R2COR3 +R1 NH2 urea RL NOH 11 11l XXIV
base | 02N OC(OCl R2 R3 R2 R30j N2 NC N, RA ENCNOI RL NCORLNO H
| xxv | weab2owicst he above schema, a 2-acyl acetonitril e HeT/iUsetin®, i.e.,
R1COCH2CN, rmay be substituted for a conmpound of formula Ill. schenes
below. 5 Schene VII (Ex | -11 v B ‘'NH2 LDA, THE O O O\
CBr yi O---' NC | NH o%@ﬁrﬁg@é@@%‘é@s 1@&?3%%)“(1@ hod 1) H0 CIOH O
(Method 2) Ar ArB(OH)2, Pd(PPh3)4Yi ON A O Ar KZCDS,/I\\OI uene EtOH, H20

NOH (Mthod 3) 20 X~ —Br X —Ar
N 2 ArB(OH),, PACI,(dppf) Z
" Ne NH K NC NH
CO;, DMF
CHO (Method 1) | 2LU3 |
N Yo N o
N (Method 5) N

X =H, 4-F, 6-F

Xy
X5~ TAr N N S N
NaH, THF Z Ao ,\-,_,@ ,'—L'Q“ i@ 1@

RNCO | /‘L N
(Method 4) N~ o R = Et, i-Pr, CH,CF; .LL,’<] ,{(7
Socl,
RCOOH ~ RNCO
NaN;
(Method 6)

An alternative reaction sequence is described in Scheme IX, wherein a

palladium-catalyzed coupling reaction may be performed prior to addition of the

5  exocyclic urea moiety at the N-1 position on the dihydropyrimidone ring. Thus, the
dihydropyrimidone product of Method 1 may be reacted with an appropriate aryl or
heteroaryl boronic acid in the presence of a palladium catalyst following Method 5 to
afford a biaryl product. Subsequent reaction with an isocyanate in the presence of
sodium hydride following the procedure of Method 4 affords the compounds of the

10  present invention in good yield. A variety of isocyante reagents may be prepared from

corresponding carboxylic acid precursors by treatment with thionyl chloride and

sodium azide using Method 6.
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WO 02/ 079169 PCT/ US02/ 09494 Conpounds of fornula la where R4 is a
carbamate nmay be nade in accordance with Schene VII. Follow ng the
procedur eW§X 02iB916dd 1, an appropriate al dehyde may be cof{ds®ad o9 h

acet oacetam de and urea in the presence of polyphosphoric ester (PPE) to
gi ve a di hydropyri m done pr O%ﬁbgier)( Kg%%gghg .12q)Reaction of this conpound
with Iithiumdiisopropylam de and ethyl c Ioro?or te followi ng the
procedure of Method 2 provides predom nately the N1 carbanmate, which then
undergoes a palldiumcatal yz zuki coupling reaction with an aryl or

het er oaryl boronic gci t:az—gjv conpoundsaof the present inventign as
descri bed by od 3. he |1 npl es 118-121) Br | 1 Ar NaH,
THE O 1 0O NC t NGO ge il - - - (Method 3) | N-H ~ HH (JMethod 4) H
OH 10 Ar sy 11l Simlarly—coenp ds] of formula la wheng R4 ig| a yrea may
be made in actorddnce with Schene | NHReact ivglu o)) 421 di hygr o yrufn' done
conpound obt aj £ ol RfnkaT0tPHE pr g of tRoa L wi th Lum hydri de
and et hyl isocyahate 15(,\/1‘69,\[;\%”\& ng the procedure of Method 4 provides
exclusively the N-1 urea, i'ch then undergoes a pall adiumcatal yzed
Suzuki coupling reaction with an aryl or heteroaryl boronic acid to give
conpounds of the present invention as described by Method 3. 21 WO

02/ 079169 PCT/ US02/ 09494 __Scheme | X (Exanpl es 122-139, 144-145) X Br Xi Ar
X\ Br ArB(OH)2, Pdd 2(dpp NC NC CHO (Method 1) NH K2CG3, DM | jH HO
(Method 5) HO  ar= 2N R=Et, _.14

A variation of the process of Scheme IX involves formation of the boronic
acid derivative of the dihydropyrimidone prepared by Method 1 and is described in
Scheme X. This boronic acid derivative may be prepared by reaction of an appropriate

5  aryl halide with bis(pinacolato)diboron in the presence of a palladium catalyst.
Subsequent reaction with an appropriate aryl halide in the presence of additional
palladium catalyst affords the desired biaryl compound following the procedure of
Method 7. Subsequent reaction with an isocyanate in the presence of sodium hydride
following the procedure of Method 4 affords the compounds of the present invention

10  in good yield.
Scheme XI (Examples 142-143)

C02Me COZMe
COsMe 1. Acetoacetamide
©/ Urea, BF;.0Et,, CuCl o
™~ NC > NC A~
- NH N N
CHO 2. TFAA, pyridine | /& (Method 4) , /& H
H (o] o]

N
H

(Method 8)

COH
1. NoHy, i-ProNEt
LiOH, MeOH, H,0 o BOP reagent
(Method 9) NC NJ\N/\ 2. RC(OEH);
H or RCO,H

IH/J%

(Method 10}
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X=H 4-F, 6-F NaH, THE XAr ~N~ OAr | ~I iN~~ N-N NC N~NN~R H RNCO H
(Method 4) HBOR = Et, i-Pr, CH2ZCF3 !~ ~ ~ (~/, SOCI 2 RCOOH RNCO NaN3
(Met hod 6WwQAnr/eabieer nati ve reacti on sequence i s described inCTAcdven®i9h X,
wherein a palladiumcatal yzed coupling reaction may be perfornmed prior to
addition of the 5 exocyclic urea noiety at the N1 position on the

di hydropyri m done ring. Thus, the dihydropyrimdone product of Method 1

may be reacted vvncmd@azoreps%@n%teat Bod F&hndér of NRLBLRATK BEJ W ?e}%&éﬁ i the
presence of a palladi um cat al yst ow ng Method 5 to daffor bi aryl

product . Sulsseqdaree withSehcore X lfdiloamng theqpyacedtiee ofiMethed 8¢ ats eprwepridte agddi um

hydride fol | th d fl\/ethd4ffdth ds. of the 10
o esent 1 nvalh S BRTRH] o dinogey rLETaritans SRS obe

prepar ed sf r eAfluGRld; efpeRdH NBy Caélgﬂi%ddnc vl dnﬂﬁ&%uéemr %nbydﬂdee@é RE with
t hi onyl chloride and sodi um azi de using Method 6. 22 WO 02/07916

PCT/ US02/ ogmdrcsammdone (®renapnds 1&@%11@11) oD this dilyydropyrirgidpn® Wwithr a  Ar

Ega‘ﬁ Pd CleQo%%r}ate and l;oc{mm hyhlnde folNdvn'}lg thl\el: Iﬁ‘*rocl?édure OHQ/Fé’tho[a\al—:aJL}I rd(s '\{ﬁé R]Oij 4)

substituted urea, which may be further reacted with lithium hydroxide to provide a
carboxylic acid as described by Method 9. Treatment of the carboxylic acid with

10  hydrazine and BOP reagent affords the corresponding acyl hydrazide, which
undergoes cyclization with triethyl orthoacetate or an alkyl acid to afford compounds
of the present invention as described by Method 10

As discussed in the background section, Eg5 is a kinesin-like motor protein
that facilitates spindle bipolarity during mitosis of the cell cycle. More specifically,

15  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.
This is theorized because the compounds of the instant invention induce a monopolar

20  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,
programmed cell death and tumor cell proliferation inhibition. Furthermore, the

25  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 ir vitro at
concentrations in the low or sub UM range. Additionally, in contrast to microtubule
agents, the compounds do not disrupt the dynamic instability of microtubules. The

30  instant invention may therefore more specifically target the mitotic spindle of
proliferating cells, which may provide for different toxicity profiles than those of

existing anti-cancer drugs.
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ONONO H(Mthod 7) HHAr "-1C NR = Et, Avariation of the process
of Schenme | X involves formation of the boronic acid derivative of the

di hydr opywigiaoage pr epared by Method 1 and is described i rperacdee®ioX. Thi s
boronic acid derivative may be prepared by reaction of an appropriate 5
aryl halide with his(pinacqglato)diboron_in the presence of a palladium

cat al yst. SubsequElifiCHRENIHACRIdInE tihg srieaten heve Riyaymacologicd prapetties;
presence of ; N ' ?ﬂ{"ﬁ g% I8 g | I
conmpound follﬁ \%lILt %Sg?ﬁgeﬁg%ké%fgirs gﬁng é¥ﬁ§H . éﬁ%%@%gﬁ‘?%ﬁ%@?,éﬁgéﬂh an
i socyanat e iKgXinbibiiosss eifemovt] cntoumihyitividela Ifapd thowiuseful ihehgtherpswie of
Met hod 4 affords the conmpounds of the present inventign 10 in g%ood. i el d.

Scheme X (B%esish dpralifsraiivg fisepgerbineludingcpiimot Jisptra tordiserses assreitieviE Ur ea,

BF3. CEt 2, j Y i.cli --+'" H NH
(Met hod 8) O B meibiprétes rﬁlﬁé@’mf‘@?@ﬁ%%%? m&%}‘}@ﬁ/%% @agbé}ea%(]tﬁnlggragent 0
\ CORH 2i ", di@abés2nevRBia@EndatiNNdisordévemt card@yvaktudar d2@@8¢ H N H N O ( Met hod
10) H 23 WD 02/ 079169 PC%@H?O 09494 adj azo] e- subst. t ut ed conpounds of
formula | A may beMBreParEgath Decasmrpmdsoliornuisdarasel ipdhg Eeatmgnt e

procedur e ofyMeiyataReer@Nn@RiMing M AbLlAMYA to, BledBydfmgmy be condensed with
acetoacetam de and urea in the presence of boron

a) carcinoma, including that of the bladder, breast, colon, kidney,

10 liver, lung, including small cell lung cancer, esophagus, gall bladder,
ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;

b) hematopoietic tumors of lymphoid lineage, including leukemia,
acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell

15 lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma and Burkett’s lymphoma;

¢) hematopoietic tumors of myeloid lineage, including acute and
chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia;

20 d) tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;

e) tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and
f) other tumors, including melaﬂoma, seminoma, teratocarcinoma,

25 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
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,

30  e.g., benign prostatic hyperplasia, familial adenomatosis polyposis, neuro-

fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomerulo-

nephritis, restenosis following angioplasty or vascular surgery, hypertrophic scar
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5 trifluoride, followed by dehydration with trifluoroacetic anhydride to
gi ve a di hydropyri m done conpound. Reaction of this dihydropyrimdone with
an isocywoai2e7gwed sodi um hydride foll owi ng the procedure rfT/D8slod4 4
affords the N1 substituted urea, which may be further reacted with

l'i thi um hydr.oxi de to_provide boxyl scri bed by .Method 9.
Treat nent  of ‘E“P?g plgwmatery apé)wd’?aﬁsﬁ‘?e’ltﬁanrsf té‘g‘P’l’léeJ Wnﬁgogoéé%wkaf for ds
t he corresp@pdi a@ﬁ,\f&d@ﬁgram de, which undergoes cyclization with
triethyl orthoacetate or an alkyl acid to afford conpounds of the present
i nvention as desdrdrhpaingdy omnmtaeian&éa mdg@fumtbmsn Tfhﬁapbptokgmspn@sesect i on,

Eg5 is a kinesin-like notor. prot ln t faci t es . spi ndl r|ty
Gori g o t odPRiricih A el il B ofaset "ChmpPRids Ry Rug b o eSS g i
acts to sorfyp s@wﬂﬂ&ﬁgeﬁﬂ%ukuie@ﬁn@ftofbﬁmaﬂ {iRdhdin s Bhiebt infiteditd thdgkt OSi s.
Accordingly, Eg5 participates in cell cycle re?ulatlon t hrough the spindle

checkpoi nt  dypas mentivaedhgrpiasbons), visd 1@f§zgt|1@1s (wsludinglont nat Emiitagta o be bound

act a5 Egs. Shtienlrby e, BUSH BL oS SERERCUIE R eg RSB RSB "

i nstant i nvexiIDSdevelipueat i HONFetiad indviasdls, abtoihfde afsezmae@ lif¢lubiasmt (t he
nonoastral phenotype) and it has been shown that when Eg5 activity is

absent, t hetRbHBiet r«awsm@ﬁ Sinpsccrybematosye gaiosnewae gedigked  mechani sm of
i h
L1 on. ibhe sBaNLEn AL, IS Bk VCORL A0 DN RESRAIPHICLS rfoe

arrest, pragtcnmeae didbetes a&ﬂllftu@)n teirodepenaetive disoledseinglidang buthbbi t i on.
Fur t her mor e t.he 25 conpouynds of he i ventlon iinduce a cell cycle arrest

in mtosis diafedite Mé@elwaﬁg}ss%fﬂ Hos-re é‘@ﬂé‘t@mﬁﬂi‘%ﬁa{%@bﬁ’ﬂéﬁﬁ%nt 0
programred Ggld, tregﬁ aterﬁhs‘d&%@%eﬁas Cg%fén?t%‘sﬁ Hlirdal nms&ham}oﬁﬁgﬁnd' nduci ng

mtotic arrest and apoptosis In hunman I's Thvitro at ntrations in
the | ow or sebglMridepereratitadli hydodysplastid symimlnafsaaplaﬂm amemiischethe agents,

t he conpounds. do not, di sr.upt the .dynam c in m cr.ot ubul es. The
30°1 net At IRYEHEP oy Pt e R Farss Rt ead peitusigR e m t o i
spi ndl e of . Bnihintigr AhdrBE1GS4S, &@xmhh&t&e%yalresm'raﬁtemfvefiaﬁséa@ésent toxicity
profiles than those of eX|st|ng anti-cancer drugs. 2/ 079169

PCT/ US02/ 09h9mat01¢@caddnﬁ9m&@0bzdmhm not liwitedie dhnonie tanmaraaé eplastlc
phar macol Og'aﬁgmla? rcPe%g retrl"tt‘iave’ diseases of the musculoskeletal system (including but not

limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis,

20  multiple sclerosis, kidney diseases and cancer pain.

Compounds of formula I and Ia may modulate the level of cellutar RNA and
DNA synthesis. These agents would therefore be useful in the treatment of viral
infections (including but not limited to HIV, human papilloma virus, herpesvirus,
poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus).

25 Compounds of formula I and Ia may be 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-malignant cells that have already suffered an insult or inhibiting tumor relapse.

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

30  and metastasis.

The instant invention may also inhibit other motor proteins, for example,

including but not limited to: those human motor proteins that correspond to, Xklp2,
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in particular, the conpounds of formula | induce mtotic arrest and are

believed to be Eg5 inhibitors. The novel conpounds of fornula |I are thus
usef ul i nwdhe/wdes apy of a variety of proliferative di seaxagufozneioudi ng
but not limted to diseases associ ated with 5 the EgS rmt or protein) such

neur odegene M9 G GBRESRestnsr SpeE B ANC AR aGRber b B4R 1 cal 1y,

t he conpoundgn@ly, &I ﬂh'ﬂnﬁeﬂs o@'ﬂf‘e K8 Hhilh N A(ﬂﬁu&ﬂaﬁ t EB?gLSOLQdeS BsedvAkheEt y Of

cancers, including, but not limted to; the fol carci nong,
i ncl udi ng t haetheds afithe bistadtimventioremey alse abtos mlmbxﬂcmsy)f otheOkinesie oy kinesig;

pancr eas. . stBuCs b RS Rt RO BeiRien Chiliscdheh s DHR O guamous

cel | car i nafBeésiddr EQERL-PRE bRItéifis.t unors of | yrrph0| d lineage, including
| eukem a, acute |ynphocytic |eukem a, acute érrphobl astic | eukem a, B-cell

15 | ynphona, T- cellte ¢oppstipdnot uhcsdgk¢rxﬁ1@n|ngaypﬁi uwﬁml&lg@ltgkma@on | ynmphona,

hairy cell t! sI mato |ctu rs of
nyel gl dli neag@mﬁgre?@%eﬁgﬁgg% qélelé &‘gﬂ’i 3& W@F%’B‘é
nyel odyspl aghdiatisy thfapyeoravith cyidsearicadr@§itidtic hshis Rhich asdOr Q))alﬁplémfﬁ n6f

mesenchynal orlgln i ncl udi ng flbrosarcona and rhabdonmyosarconmm; e) tunors
of the cent rlEnitehe. PAVA Brietreliverigenis,sich ?%Pléphatlil ﬁédwmm@cmamp@@wmﬂ

bl
e ol 3 Oyl 8B BIATE S S0 B 5 AL

pi gnent osumtubdirsineciaini hgemts, subly a@pathtafml Idbewv&n of aiacepbth@aﬂeslﬂamm
sarcona. Due to the key role of notor proteins in the regul ation of

cel lul ar pr dlAAPEHHING oF syBHetis) hor{nﬁﬂqﬂmgpl@,t,sssueléaq; tpmesifensthymidilatg p| e
cytostatic aggihs WhibFHOrd RYChRR SUﬁﬁérUhﬁabll anld WAL EFHAREY, s 13(81 ef%my di sease

process which features abnornal proliferation, beni gn
prostatic hypshpttesiaee, fanilial adenomatosis pol yposis, neuro-

ol oror al’g:  nephr i1 TGS oo Gret 5P B Agagh Pack ét?%%ﬁp@%s@gf ar cur gery.
hyper t rophi Goffp@inds of this invention within the dosage range described below and the other
pharmaceutically active agent or treatment within its approved dosage range.
Compounds of formulae I and Ia may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate. The
20  invention is not limited in the sequence of administration; compounds of formulae I
and Ia may be administered either prior to or after administration of the known

anticancer or cytotoxic agent(s).

ASSAYS

25 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 formulae I and Ia exhibited
antiproliferative activity. Preferred compounds exhibit ICso values less than or equal

30 to about 10 pM.

27



25 WO 02/ 079169 PCT/ US02/ 09494 formation, inflamuatory bowel disease,
transpl antation rejection, endotoxic shock, and fungal infections.
Conmpoundswar 02foas1sel ae | and Ta i nduce apoptosis. The apoptretl/gsSozesponse i s
aberrant in a variety of human di seases. Conpounds of fornula I, as
nodul at or s ﬁl gﬁpopt osis, will be useful in the treatnent of cancer
(i ncl udi ng imted to those types nentioned herein above), viral
i nfections (incl L@Blf‘ﬂné%%eﬂﬁfntélhéﬂ ﬁﬁ@bm 1886 Pﬁl»;l1bbxﬁfetawsvmee§mnﬁpste' n-Barr
virus, Sindbis virus and adenovirus), prevention of AIDS developrment in
H V- i nf ected individuals, autoi rrrrune di seases (including but not limted
to system c}j osus, autoi mune nedi ated 10

I

er. th_e
gl oner ul onepifr ?ng?mh?/?éa ARS8 arthritis, psoriasis, inflammatory bowel

di sease, sand aut@mmwstpw@bﬁtae&nﬂw éﬂzgwﬁoowém@gﬁr&béﬁdl §uﬁdr§%@@ns
(1 ncl udi ng but not |imted to Al zhéinmer's disease, AIDS-rel ated denenti a,

Par ki nson' s mesué@séen a 9ariall pleish |Elelcatt@nealvves¢;g@m¢\@mlgm Callt wereghemiredtod a,
spi nal nusc A and cerebel.|l ar. ener at i on) el odyspl astic
syndr ores, g%?r ‘Eﬁ%ﬁis%ven'c%ﬁe@?ﬁ jo dog rﬁ%a?%}“%%%& gp‘g}é“ ‘Kmrryocar di al
infarctions ,coﬁ&drmlﬁaoﬁaﬂmhév@le%eddadi 0I5%%. Caily WiiletXpasedad Bemh ?§&dd91r09$28,
toxi n-induced or alcohol related liver diseases, henatol ogical diseases

(i ncl udi ng thetrsagrolifertioadvasaneaswisdvsingneFd ar WA fpmdypmega. aReawdrian,
(egen e Ay Seflst B3 Re dhnd REWIHRE ORISR noikRLEM! ATl gy Bl By

limted to oS Or osi’s asplrin-sensi

cystic fi brasdladednt s n@Jlﬁnﬁ&d te[fwleﬁamisleﬂAQ%GB SEBIER MDA -PEBIL8T, RES, N.
Compounds of fornula | and éTm)duI ate the | evel of cellular RNA and

DNA synt hesils¥-1rheSe %E@Ht?’l%dﬁ trengdidr Bl e Thessompounds plidformalitinent  of
viral infecki®asd Gk g'tﬁkwi’hl& ﬂrbﬁ@efa‘ﬁ@ tag’s il\{mﬁfﬁ&%&nﬁgw&gm{& iyl rus,

her pesvi rus, poxvirus, Epstein- arr Vi rus, enovi rus) .
25 Conpoundsnebr frarerof thelcelhided listedagbdye wuﬂedtuih ICgb letsahahenapnktoedboiiolD of
cancer. Che revention is defined as inhibiting the devel opnent of

i nvasi vé’catder by either blocking the initiating nmutagenic event or by

bl ocki ng the progression of pre-malignant cells that have already suffered
an insult or inhibiting tunor rel apse. Conpounds of forrmula |I may al so be

useful in i gomgenivgGromtbrAssngi ogenesi s
Colony growth inhibition was measured for A2780 ovarian carcinoma cells

using a standard clonogenic assay. Briefly, 200 cells/well were seeded into 6-well

20 tissue culture plates (Falcon, Franklin Lakes, NJ) and allowed to attach for 18 hours.
Assay 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

25  volumes of PBS. The normal growth medium was then replaced. Colonies were fed
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 ICyq, respectively) was determined by non-linear
regression analysis. The coefficient of variance (SD/mean, n=3) = 30%. When

30  exposed to cells for 24 hours, the compounds of formulae I and IA exhibited activity

in the clonogenecity assay.
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30 and nmetastasis. The instant invention may al so inhibit other notor
proteins, for exanple, including but not limted to: those human notor

pr ot ei ns waeoai2/ocore espond to, Xkl p2, 26 WO 02/079169 PCT/ Q20994994 NKLPL,
CHOL, chronoki nesins, Nod, Cenp-E, MCAK, nenbers of the BinC famly, and
menbers of the Kar3 f§ ily. Additionally, ,compounds used in the nethods of
the instant FHYeHEEOR> TS alo SRAFERIC AL OWEY. drs of other kinesin or

ki nesin- |ike prot&hbiaatdstlies idSglihSfleinde of the H}S ihkiBALIRR forilulg Seases
associated with other 5 kinesin or kinesin-like proteins. The conpounds of
t hi s i nvent iad Indycerhbinatien withother antincoplastiasgents wéradondicstdesechtingdheher or

sequentially) wth known anti-canc treat, ts such a radi ati on therapy
or i th oyt Spien e EedRbn E BRGEhetsey Sfihe Exgeion REsmuhbtng sieshust
limted 50, R édthBinaGsd #8AiBE MY Solls WeHtrdfted iR LR 2 cSthpSAIT Y ingiIRe T
topoi sonerase Il to inhibitors, such as etoposide; topoisonerase |

i nhi bi tors sa¢Ha asd @mthariangneqpdgstic @gent; The etropdumds meesr atministerethent s, such

as paclitaxel cetaxel or the epothilones,.eitehr t ur.al ccurring or
aynthet . RuPHERERhEY EroSiuebin Batthy SRRF of Lo konl Ritio et

i nhibitors, t6Qdhoass)vekd vaicauDagidvaluaiibh 8§ baseB ipbR tietiSsholSu#ah adalysis

met hoxtrexate. 15 |If fornmulated as a fixed dose, such conbination products

enpl oy the dibpemniglopsrolpadiivithsing the ling ohingltinkieity dighecompars thescri bed
bel ow and t . .cal ' ntecor tr jthinits
appr oved oo 5av A dfast BASKRERALER Rl R0 AET e Shle 88 IRy

adm ni stered sequentially with known anticancer or cytotoxic agents when a

conbination fqrmulation is inappropriate. The 20 invention is not limted
in the sequ&FéL—bq—é@MLC le Sstration; conpounds of fornmulae | and la nmay be
adm ni stered eithgfe R t \ %fgg ' j

anti cancer or cyt oteoxi'uc‘;%’zrgxlge n??l;e)&fCEAgStﬂ ‘ggﬁ%@b%ﬁgirs %géﬁé%%(?g%g?%agrti es
of the conpovodtratf by flow dymoraettyi. dBriefy A6 80 ovaddn carcinduya aclivundrerseqafed at

h Logi cal . L 3h Lifjed ph | 0gi cal whi ch
For | ow Hive SHENTLar s Rad B el FrraneEs RoDsHaG4Lter ah 5wy e o

for 17 hours. Cells were then exposed to compounds of formulae I and Ia 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

20  apoptosis, including, for example, anti-phospho-ThreonineProline, anti-M Phase
Phospoprotein 2 (MMP2), and anti-p85 PARP. The compounds of formulae I and IA
exhibited 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 PTK?2 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 and
II, separately, at concentrations of 100 nM to 50 uM for 4 to 30 hours, fixed and

30  permeabilized for subsequent staining. Stain reagents included, for example,
propidium iodide, DAPI, rhodamine phalloidin, anti-otubulin, anti-Btubulin, anti-

ytubulin, and the appropriate fluorescent-tagged secondary antibodies. Cells were
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invention and their salts. The conpounds of fornulae | and | a exhibited
antiproliferative activity. Preferred conpounds exhibit |C50 val ues |ess
than or egwa2/078@G9t 0 about 10 M 27 WD 02/ 079169 PCT/ USO2/raaA@sb2/093k |

Culture Cell lines are maintained in RPM-1640 plus 10% fetal bovine serum
72-Hour Prol.iferatign Assay 5, Cells re plated at a nsity of . 3,000-6, 000
cor L owel | - imasehty RRoRSRt mcantoda Mo Raftnlibiroftios. oBRaamboRnds . Tha

cul tures werBrasannaRyYes Riidhited Ko IhSspIRIE fdrERon ERRfAGced MmbhoRlrCAS Wi th
a seven concentrati on dose- response curve. The maxi mum concentrati on “of

DVBO never eteeiewéebudessos Cells were exposed to compound for 72 hours.
Proliferation wa asured usin T.0r SfromPro a. The ovarian, 10
breast, prostat e,SF qﬁlﬁbsum%me ?QE@V@B% %18? E}%}Lﬁ{‘?ﬁﬁnﬁ@ﬁﬁg}ca@&q U nes
used in thi sis@ss@bed bB@%d&ﬂ@lﬁdﬁﬂgtcoﬂ&bﬂiﬁ?}éhndehHhﬂﬁﬂm’éﬁ@n AT ar@XARPWRIchA2780S,
SKBR3, MDA- MB-231, PC3, LX-1, K562, -29, WDr, HCT-15 and HM 16. The

conpounds ofcoptihflleast onesdinpivmdd demiuta T gr IAnag defingd ahover orgé ldast one of
proliferati i Phioi ti el l..prel.iferation.in ope or nor.e of the
Perl | fnas Moo AR Pl hoia iibn SO Al U ST o B e Yo' 18
M O onogeniferaileWon 1Ass dyfikedl aboye Giraké Prepihiibi bf HphaddscdRiasitiavthef or A2780
ovarian carcinoma cells using a standard clonogenic assay. Briefly, 200
cel | s/wel | \iEHESeRN Prpiferavedispasepas desarshed previowsle insluskessagemst con,

Frankl i n,La al | .attach for 18 hours. Assay nedi um

consi stg o;%gﬁflgﬁﬁl\%ﬂ%%gﬂg%%g%%%%ta' bovine serum Cells were then
treated in dupli CEfedfollbwmgaxaimples @nd @rapasitionndebodBe the Spamseaklisreess dhe
maxi mum concentratjon of DMBO never exceeded 0.25% Cells were exposed to

conpound f orRaking gndyysingthg dyeatiomgngaigAHusiREve Fsher thanredingn dt theeldde | s
hed f . T,
vere washed WitRiodd %@at‘{ﬁ%rg gﬁ?ﬁgtoﬁﬁe?gmb-éaﬁn%%?g Qﬁich%l?%}ﬁngﬁg E'sﬂ;é}?ﬁ %(F%Jr?gg Bt

repl aced. Col onies were res a every

nunber was shongdntom atalefihed by thesilaigisapp&pked Maretd. magi ng st ation. The
conpound concentration required to inhibit 50% or 90% of colony formation
(1C50 or 1C90, respectively) was determ ned by non-I|i near

15 Example 1
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 m! 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. Step 2

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

methoxybenzyl)-2-thiopseudourea HCI 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)
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regression analysis. The coefficient of variance (SD/ nean, n=3) = 30% Wen
30 exposed to cells for 24 hours, the conpounds of fornmulae | and I A
exhi bi t edwaxa2ziordtey in the cl onogenecity assay. 28 WO 02/ Pta1692/09494
PCT/ US02/ 09494 Conbi nati on Studies - C onogenic G owh Assays Conbi nation

studies to examne, the.u of the Eg5 inhibitors of formul I dJain
conbi nati on W’élﬁ%‘é‘?slrﬁii?ﬁaﬁté%W%?q%Ee .'SO ?S'%WG@M% 8l y the
same as the piajdad anpés&%ted%%tbﬁégysmﬂggﬁ%i&aﬁéw&&ug&s Grppound

treatnent. 5 In the conbi nati on studi S were treated wth both a
conpound of Washedivith 30 mbofring, dnedl witlo MeSOsafittemed apd astdentraigéntderThe

conpounds were adm ni stered o i mul.t aneousl r.sequentially; both the order
of sequence ‘ARG ENGHR lgpﬁtl?lea?%ﬂtpr‘(‘ﬁmino%’ggfyﬁicﬁrs) were varied. Data
eval uati gn was based upon the isobol ogram analysis and the envel ope of

additivity, using the line of multiplicity which conpares the 10 survival
fracti ons ofC.coiepidnation treatnents with those of single drug treatnents.

Cell Cycle al.vsis ;The cell c rofile o s (tr ed with conmpounds
of for mil ae NG of S eSERaE G BBl o BErnute At yodzabo50

ovari an car qi S@fg )G 7IemIef hSERMS G HH waslRirfedde RSdh Yer@ferdiue £ hper wel I in
standard 6 well culture plates and permtted to grow for 17 hours. Cells

were then exposairated vedpposhas, ten porified beptepaative HPAC weingi WYIC S5 (

narvest df. - <025 aex fod ool B S0 S BRRET Rt b A na al S0

stained wth the appropriate i nmunol ogi cal reagent for protein bionmarkers
of mtosis and 20 apoptosis, including, for exanple,

ant i - phosphd2-TRi€8bni neProl i ne, anti-M Phase Phospoprotein 2 (MW2), and
anti-p85 PA . £0 ety e - hvi in
the cell cyc ceasprlo%ol%l @gﬁgﬁgﬂmﬁs‘%@gﬁ%ﬂ@ﬁge@%@cﬁ?ﬁﬁwe@%s in
mtotic andimp@phbdi CHECIACET Wing ediyldhiarof@inatepomiddabd Gifter 2&rring for 2.5 h,

| nmunocyt ochem stri/ Assaf]/s A2780 ovarian carcinoma cells or PTK2 kangar 00

rat ki diéy appthee?? Bl ofcashylghlojgderangie weeaddgd, the deaetipn yisfurewes stiredldonZcel | s
e e BRSPS oPLBRS T BN U o bt bl o1
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-o0xo0-1-(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 MgSQy,
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1, separately, at concentrations of 100 nMto 50 Mfor 4 to 30 hours,

fi xed and 30 perneabilized for subsequent staining. Stain reagents

i ncl uded, wicon2/eex@apl e, propi di umiodi de, DAPI, rhodam ne paTabsooigiion,
anti-atubulin, anti-(3tubulin, anti- ytubulin, and the appropriate

fl uorescent - d secondary. anti bodies, Cells were 29 WO 02/079169

PCT/ US02/ 0 91[&??9946%’;@&%@ a@/‘wﬂd@% ¥R, e EWﬁ%FSIﬂV%WP%ETE@ﬁEed#P Croscropy.
The conpoundsopfe- dECTIAAENS (PR 5A8 WY dish&Fp IRl RTsof @[ f¥he for mati on and
i nduced a nnnoasctrngZUg}rJr ay o(?Qng:cr otgt}kgu%s. %urtﬁeassgﬁ jwebgjt))' matter of the
invention also includes pharmaceuticals for use 5 as described above

i ncluding c tgfﬁlﬂl)d ng cancer, inflammtion and arthritis, which contain at
| east one cglgrp _ of formula | or IA as defined above or at |east one of

i ts phar gacol egkad bthaesepball & 1BG 1@9,0&%@ 0 299/ S) afdBuleBR sRnPl 2
conpound of the fornula I or I A as defined above for the preparation of a
phar maceut i ¥-Jvagi) iy CHaChi (§inly) sad AHS ¢ 1Qmd|) iwasstitred evetnighsBlse wactitescr i bed
previ ously including agai nst ,10,cancer, i.nfl ti.Qn .a rratthritis. The
Pol | owi ng’ eapites s sariner doagcaun it TR ol Aar o phed asne
maki ng and ugitghréRedNFEOOL O 30 eh1RAR1 biddiaty 36 Inte dfiad feh Mo, ! i m ting.
It should be wunderstood that there nmay be other enbodi ments which fall

wi t hi n t he pneintragddndepyrsusin. Theeesphingnedsidie wias pluffiedeilidayget he cl ai s

appended  her . l. .

S eyano-4. o S RRHSr 136 me (004 %A B oo 1 - (214 -

pyri m di necarboxylic acid, |-ethyl ester A Step 1 A mxture of 6.42 g of
acet oacetam de, 8.0 g of 3-nitrobenzal dehyde, 0.61 m of 20 acetic acid,
and 0. 21 m'%fs}ﬂ)@e idine in 30 M of toluene was heated to reflux. A Dean
Stark trap : r.eBr C I X for 2
m the | reacrron of pRIRE SRl LARA b 4SoHALT b PRSI e ehitlih AR

sol i d appearSeh 2 it CHa€l, (B0 ad} wdlewhigbn at 6 6CLihew 0.87fmBAt1 chforddofAeeand 25

mM MOH, th lid then filtered off, rinsed with 15 il of EtOAc tw ce
to give 15 1%&%%3%%%% Tgxpégﬂglgpn irertngQ/BVa§g/aJ|§;p%} @_r\glom temperature and stirred WI

for 3 h, diluted with a mixture of saturated of NaHCOj3 (50 ml) and brine (50 ml),

extracted with EtOAc three times, the combined layers were washed with brine and

dried with MgSOQy,, filtered and concentrated under vacuum, purified by silica gel
chromatography to give 2.57 g ( 98% ) of desired product.

20
D. Step 4
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, alot
of white solid appeared. The solid was filtered off, rinsed with CH3;CN (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 )

30
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B. Step 2 A mxture of 200 ng of the conpound of Exanple 1, Step 1, 198 ny
of 2-(4- nethoxybenzyl)-2-thiopseudourea HO salt, 84 ng of sodium acetate
in 3.6 nMwOMH0793® was heated at 85 C for 15 h, then cool eBCTWSo209494
tenperature. The resulting reaction m xture was purified by preparative
HPLC using a (YMC S5 ODS 20 X 100 mm),, 30 02/ 079169 PCT/ US02/ 09494 -
columm, the desired fraction was condefAmRlESd to dryness. Saturated NaHCO3

(50 nil ) w@y@ﬂﬂgé-cﬁﬁyd@sa%hﬁg?x%hﬂrgﬁﬁaﬁm)(ﬁo%o&ﬁz )., combined EtCAc

extracts were washed wth 3 rine, dired wt SH, filtered and
concent r at e@yrimidinecaehoxylic acidgilethyl 2énide.ng desired product in 36%yield. 5
C. Step 3 A n‘in$itu e of the conpound of Exanple 1, Step 2 ( 86.5 ng) and

Bur gess rea ep2150 ng) in 7.0 mM of anhydrous THE was stirred at room

t enper at §ir e Th@rsofution of CRNESAB AL PxBRSTe %@@éf*mlobhﬁ@, P37 bl Parday
preparative HPLC using a YMC S5 10 ODS 20 X 100 mm) colum to give 80.8 ng

of desired pyadioef0.74n8r0k y8 glyin dihlogedpae ) mlg siaskilded hittapbenydrpound of

Exanmpl e 1, 0 a ridin Q.1 .m in 0.6 m .of CH2Cl12, 17 |
of ety ohi SUBRPE B doRhiy i rtetyle it e Begl sl ber 251
of et hyl chl engfepitii! for MEhoue] dle rddafon BaehicORaddikied Rithasutddd Ngdchyr 2 h,
then 0.3 m of trifluoroacetic acid was added, the resulting m xture was

stirred for GOmbl.w&tragted withrgihy ggetatst(? 2 ombh deied (MeS@a) anfl ¢opcentrajgdin DVF,
Me OH it1l i . I ifi ti HPLC
usi ngagq% ?(V\/E‘liésu% tgﬂg%g%%g&ﬁm%{ﬁ%gﬁ%%ﬁ& %Hé%n\%%gazp% (%(?%? 6%r Io\éﬁct in

42. 7% yi el dEtOBSc/hbkardey affoidikt theHdsitedRior@foumd2is 8 oloriess 1okn O riR%$2eH) uim 4. 6
x 50 mm 10-90% aqueous net hanol over 4 mnutes containing 0.2% phosphoric
acid, 4m/mn, nonitoring at 220 nn) Exanple 2
5- Cyano- 3, 63;“9}%@0- 4- et hyl - 6- ( 3-ni trophenyl ) - 2- oxo-1-(2H) - 25
pyri m di necarboxylic acid, 1l-ethyl ester A Step 1

To a solution of the compound of Example 3, Step 1 (12 mg; 27 pumol) 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-o0x0-1-(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 butyryl chloride was added, the
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10.92 g of NaHCO3 was added portionwi se to a solution of 7.83 g of the
conpound of Exanple 1, Step 1 and 7.48g of o-nethylisourea hydrogen

sul fate i waDiF791600 m ), there was gas evol ved. The reactR@msmmoae was
stirred for 2 h , then heated at 65C 30 overnight, cooled to room

and b ne. (FEUBOT TR bF Geyannia v FEHCWse# YHE S613BP07o 168
PCT/ US02/ 0944 160 e} @&uﬁﬁqogb\ ARCRNh agﬁgdmtvacuum The resulting

residue was triturated in 012 h to give 5.48 g of desired
product as solid (56%. B. Step 2 5 A mixture of the conpound of Exanple 2,
Step 1 ( 209%rrrg)¥e g%d Burgess reagent 274.5 ng) in CH2C12 (5 m) and THE
(10 M) was ‘st overnight. The reaction m xture was concentrated under

vacuum dil %@@luﬂbﬁbfééﬁlgﬂftﬂéc&hdﬁ%@gogm@t&alggw p W hndaf H@hLed oNaklC®B (2

x 30 mM) and brine (1 x concentrat ed under
vacuum The afdSifl in hg mlﬁﬂdll‘é“mstllmdfﬁllédh gi Was:aldgélanotller GﬂrmhaﬁT)@Aaphy to

136 d C. St d
e to a <Aoot 353 RC FEHE Rl Ry bl witer B, 7 0
CH2CI 2 (30 it puridied bpegaraive MIE.C higna &NE S5 (ODDS 2b ambothqrc@fmt e 15

was added SlO\Mi-/,]'SThe reacti on m xture was warned to roomteg erature and

stirred forsige hl-8 g dastad wradscta M QYIche 50327 BIRLGRE ¢ HP6 RapOBIC 89 m ) and
ers were

brine ( m a d"f‘ H]
washed VS\Lngt h rlsrclgfﬁ%é\ndgkgigsl WI1§ : 5%%08% hgﬁil Vtepgng ?ﬂn?%fu under
vacuum pur id.2%phbypiwiciciackl, geill/mishhomedrmgrad phYy nind) gi ve 2. 57 g ( 98% of
desired product. 20 D. Step 4 2.5 nl of TFA was added to a solution of 1.44
g of the compound of Exanple 2, Step 3 in CHBCN (25 mM) and H2O (2.5 M ),
the reaction mxture was stirred for 5}&?& of white solid appeared.
The solid was filtered off, rinsed vmtﬁ (3 x 20 M ) 25 and hexane (2
x20 m ), drenedtio B- @lyand-b,ﬁghhpdﬂﬁm-nm;hﬂ G 3-aiopimsiyh)Qloxs-0d2H)- The
filtrate _ was con entralt)ed unde ﬁulu the solid s recrystallized in
CH3CN t & gi \H_:yrlml inecarboxylic acl -ethyl ester (enantlomer
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)-
25  pyrimidinecarboxylic acid, 1-ethyl ester (enantiomer B)
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)

30 Example 7

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

pyrimidinecarboxylic acid, 1-ethyl ester
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anot her 320 ng (23.2% of product. M5 (MH+ = 329. HPLC RT = 2.53 mn (YMC
S5 ODS colum 4.6 x 50 mm 10-90% aqueous net hanol over 4 m nutes

cont ai ni ng0 @2¥sphosphoric acid, 4m/mn, nonitoring at 220a/vsm)pIHBd 32 WO
02/ 079169 PCT/ US02/ 09494 Exanple 3

3, 6-di hyd 3- h | 1-(2
Syﬂ/%n& necffﬁg e %@gﬁa °¥iheéi°§ﬂﬂ i ﬁ%gg g‘ﬁg )él’éf? f@efé?ng?‘é@? Geateth of the
conpound of xﬁﬂﬁfﬂdxﬁ of u§§ﬁpc@oﬁ&@9ﬂd%atéa t§¥eﬂﬂwﬁadeag%on @wgm the- 74 mmol ;

18 L) in dichl qroet ane was added 4-nitroph chl'oroformate (81
ng; 0.40 nmuédctiamevas keoleedawniang qs@ictlecil vnthwakiraged NaHdICatsohmomand errper ature

for 1.5 hours s dil.uted wi.th saturat CO8 (30
1), ext racEBSIR HBEOReR R 0 81 § ot csppuits Srahit sy sty gt
concent r gt eqq,0) d4ild VAGUP,50, ahd @cméeﬁua\/t@u tifdelr QaéuunE’lIf whi £RE1aRA With
chromat ogr aphy (Si 02: 20% Et OAc/ hexane) afforded the desired conpound as a

col orl ess f baranegadether 6pgiye 8Bng of eapdepmduet, whiaktwasifugherpeified rlmou nd of

ety am ne PR SIRAT ot Sy PRt bl SR JEEY or

t enper at ur e ERIEC Rire= 1 688 kntih (YMEE5 ODS 8b1uiinCN6 WED il 10-90%Hdubdrut es.
Dilution of the reaction mxture with nethanol (1.8 nL) afforded a yell ow

sol i d whi chmgikanot gyardembytascosigiting e 17 of TRA| 4nl/mi npupitoring dt B30 nm )

pr epar at bve HPLC to afford the title conpound as a white solid (20 ng;

229 . d In contrast to the nethod of Exanple 2 above, in this case the
2-met hoxy group hydrolyzed duri ng ISE)(;&hpEI'S and purification to afford the

di hydr opyrini di none ring. w thout need for treatment with TFA {{ anpl e
2, Step 4). Szgym%r@hndro-4-methyl-6-(3 -(N,N-dimethyl)aminophenyl)-2-0x0-1-(2H)

gyﬂ’%”gl ﬁe6 pYHimidiReArsRy Y hail; 13uiieiRphenyl) - 2- oxo- 1- (1- oxobutyl) - (2H) -

A solution of 12 mg of the compound of Example 7 in CH3CN (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,SO4 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 through15 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.
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A Step 1 23.7 | of butyryl chloride was added to a solution of 52 ng of
the conmpound of 30 Exanple 2, Step 2 and 0.15 m of pyridine in 0.6 m of
anhydr ouswoHR012169t he reaction m xture was stirred for | pCTiseno02694] of
butyryl chloride was added, the 33 WD 02/079169 PCT/ US02/ 09494 reaction
was stirred for 1.5 h, purified by preparative HPLC using a YMC S5 (ODS 20
X 100 mm colum to give 30 ngy desired product. B. Step 2 5 A solution of
30 ng of the conpound of Exanple 4, %l e19-2 M of H2Oand 0.2 m  of
TFA in 1.2 nil CH3CN was stirred for 1 5 it was added another 0.1 m of
TFA and st i¥Cyané-3;6- éﬂwdmﬂ-Iﬁeﬁiyhﬁ-(xﬁalmhhwplmnyh}%bm-d-(\ZIHS concentr at ed

under vacuu ve HPLC using a YMC S5 (ODS 20 x
100 mm) col ‘F’ghq“‘g‘i lcé‘cﬁbqo“zgﬁ“éte Toroduct. M8 (M H)+ = 327. HPLC RT =
3.06 m n 5( YNIPISS-HIO 0095aiC) B Yﬁp«ﬁ:ss@ﬁ)mm&ﬁzﬁ@;(oseqmom o®%han&usover 4

m nutes contai nin 0.2% phosphorl c acid, 4ml/ mn, moni t or i ng at 220 nm
Exanpl e 5 eragthanpl over 4 minutes containing 0.1% of TFA , 4 mi/min, monitoring at 220 nm).

5- Cyano- 3, 6 ghé\qr}ﬁc4 thyI 6- (3-ni trophenyl)-2-o0x0-1-(2H)- 15

pyri m di necar l-ethyl ester (enantioner A) 53 ng of the
conpound of Exarrpl e 2, St ep 4 was dissolved in absolute EtOH, preparative
chiral separation was carried out using a Chiralcel OD-H S5 (4.6 x 250 mm)
colum, 20 ng of enantiomer A and 27 Bwguepledhanti oner B were obtai ned. M

250 20 Wm SioVREa i et B Rk o g A 220

nm 94.7% qgfl‘llﬁ(hlﬁm:hﬁb(ﬁ(yﬁﬂ&ﬂid Q-ethyl ester

5- Cyano- 3, 6-di h dro4 math |tro%he - 0X0- 1- (@- 25

pyri ni di nec chfflc? W laﬁ{lﬂcﬁwWOB)m (19%pqueoug 29

HPLC- Chi r al 5, E]FH“%‘ . 10%

MeOH / 10% é{ﬂhﬁ} I—é&a?nlgﬁﬁi&(?% rrf ?‘}lﬁgb 1%}8}:?%:% |4nlg|9a ’ %lﬁ%né %g%dg%}g'ee)
MS: [M+H]" = 316.

15 Example 12
5-Cyano-3,6-dihydro-4-methyl-6-(3,5-dichlorophenyl)-2-oxo-1-(2H)-
pyrimidinecarbeoxylic 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).

20 MS: [M-H] =352.

Example 13
5-Cyano-3,6-dihydro-4-methyl-6-(3,4-dichlorophenyl)-2-oxo0-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester

25  HPLC-HI 100% at 3.197 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.

Example 14

30 5-Cyano-3,6-dihydro-4-methyl-6-(3-cyanophenyl)-2-oxo-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl ester
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30 Exanple 7 5-Cyano- 3, 6-di hydr o- 4- net hyl - 6- ( 3- am nophenyl ) - 2- oxo- 1- ( 2H) -
pyri m di necarboxylic acid, 1l-ethyl ester 34 WO 02/079169 PCT/US02/ 09494 A
sol uti on @i cbAd 799 of the conpound of Exanple 1, Step 4 in wifgdnehosdas
treated wth 100 ng of tin (I1l) chloride and heated to reflux under argon
for 90 mn., the reaction was cooled dowm and quenched W|th sat ur at ed

NaHCO8 sol utBRCARP3% 2t 738 i (WM SERE colugmd.6 e SQmm, 16-H20%caHeonsd
|
onder vacounnelfirol el K ST N ARERE I GR-6EA R A0

crude producMs: (MwEN* wa41further purified by preparative HPLC to afford 3
ng of desired product as TFA salt. M5 (MtH) + = 301. HPLC RT = 1.685 nmin
(YMC S5 ODS columm 4.6 x 50 mm 10-90% aqueous nmethanol over 4 m nutes
containing 0.1 % of TFA, 4nl/mn, r%{fg“ﬁeqhat 220 nm) 10 Exanple 8

5- Cyano- 3, 6-di hydr o- 4- net hyl - 6- (3 (N, t'hyl ) am nophenyl ) - 2- oxo- 1- ( 2H) -
pyri m di neca-Byanéd-3g-diliydro-U-methyl- 6€(dtmethﬁxyplhenyl)92mmﬁ-14(2mg of the
conmpound of Exanpl.e 7 jn 1 was added 15 paraf ormal dehyde (40 ny
), sodium c@'ﬁb‘g@ﬁﬁ?ﬁ?ﬂ*’?ﬂggaa%w YEef¢owed by 2 drops of acetic acid.
The reactlorHPLegimrﬁ)owat@sshﬁﬁ@yﬁcw@néw’eﬁﬁl%kgof 7o hoodhGR
quenched with saturated NaHCO3 sol ution and extract edn\%ih’th I:B ﬁt%oruge

times. The methimaledent gamites ¢aymningds] %as AEA. Wi b, meyitadinget 220 him) Na2SO4
and conc%ntr .e%/l gﬁld_eé éacuum The resulting residue was purified by
preparatll t yT R 3.2 20 nmg of desired product as TFA salt. M
(MH) k = 329. HPLC RT = 1.76 min (YMC S5 ODS colum 4.6 x 50 nm 10-90%
aqueous net hanol over 4 mnutes containing 0.1 %of TFA 4m/mn,

moni toring at 220 nm) Exanpl es 9 t hrléxayhpled6wer e prepared using the

et hods of Fg(é 1hty Iae I%Lt -SrhétinlfriphenyBIZ-oxo f‘iﬂl?prl ate

benzal dehydé | %? D n’p‘flg

5- Cyano- 3, GWrMmimcﬁrBﬁﬂwacﬁi (13ethyl dskétor onet hyl phenyl) - 2- oxo- 1- (2H) -

15 A. Step 1

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 Na,SOy. 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 Et;N ( 11 ml, 80 mmol).

The mixture was stirred at room temperature for 15 min, then stirred at 66°C for 3 h,
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pyri m di necarboxylic acid, 1l-ethyl ester 30 HPLC-H 100% at 2.84 mn (YMC
S5 ODS colum 4.6 x 50 mm 10 - 90% aqueous nethanol over 4 m nutes

cont ai ni nyd2k7960f TFA , 4 M/ mn, nonitoring at 220 nm .pciMSo2bdMold] + =
354. 35 WD 02/ 079169 PCT/ US02/ 09494 Exanpl e 10

5- Cyano- 3, 6- di hydr o- 4- met hyl - 6- 3- dlchlorophenyl 0x0- 1-
pyrim di necagseyFanirated;tg: ref@%ﬁ Sq Bt ﬁi@(ﬁ%@ﬂ)&’e@ addad, e S5

cont ai ning 0eddp e S AARRATARS o nﬁg@@ oot by

352. Exanpl eorgdmd.tayer were dried with NaZSO4, concentrated to give brown solid, which was
5- Gyano- 3, 6- dr.o- 4- et hyl - 6- ( 3- net hgxyphenyl ) - 2- ox
pyri m di nec §§8 fiir Bfefg, filiered fypu kcmea‘ﬂilwafb@f%"&b éol?@/h‘??ﬁn? YMC S5

QDS col umn 4;/6yx, é%d@daﬂioco'l%g %r{ﬁ ARSI edTRERBRRS f%ﬁ&%l rg%lte'a‘ K%E %?M}}ﬁu}s _

containing 0.1"°% of TFA noni toring at

316. 15 Exarqultzanéd2was recrystallized in heptane / EtOAc to give yellow crystal 5.18 g in 65%

5- Cyano- 3, 6- ydro- 4- et hyl - 6- (3, 5- di chl or ophenyl ) - 2- oxo- 1- (2H) -

pyri mi di neca?f“f)1 xylic acid, 1-ethyl ester HPLC-H 87%at 3.26 nin (YMC S5
ODS colum 4.6 x 50 nm 10 - 90% aqueous nethanol over 4 m nutes
containing 0.1 %of TFA, 4 mM/mn, nonitoring at 220 nm. 20 Ms: [MH)-
352. Exanpl €C.18tep 3

o o 8 B of B ot g raliden SHRPAERY wind 333 A kied: 1 (v

S5 ODS CO| Uftogwie ¥o G 1Hon the cORKoRLSIUSpIEL 6 Qﬂ'ﬂ%‘é 2 Wﬂefng‘b Bqnﬂﬂéleﬁln
containing 0.1 %of TFA, 4 nm/nmin, nonitoring at
352. Exanpl eHR (2 ml ) at O°C under argon. The reaction mixture was stlrred at the temperature

for 1.5 h, another 3 ml of Grignard reagent was added at -78°C, the reaction was

slowly warmed to room temperature and stirred for 2 min. Saturated NH,Cl ( 5 ml )
15 and HyO ( 5 ml ) were added, the mixture was extracted with EtOAc (2 x 15 ml ), the

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 oil (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 NaHCO3; 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
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30 5-Cyano- 3, 6-di hydr o- 4- net hyl - 6- (3- cyanophenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1l-ethyl ester 36 WO 02/079169 PCT/ US02/ 09494
HPLC-H 98% @t072.632 mn (YMC S5 CODS colum 4.6 x 50 mm 1®CT/EGdAegueous
nmet hanol over 4 mnutes containing 0.1 %of TFA, 4 mu/mn, nonitoring at
220 nm) .

5 Cyant- 3, 6 N e i s TR RSy s g whie s

Dy i i Necaub M ~ToDJPLCILILIS Bpinhil (HICG$ DDA 4% B0 i, (0NVC S5
ODS col um - 90% aqueous net hanol over 4 m nutes

cont ai ni ng (SJOY@/aq;\Ieoumethanolrﬁ\f/erm minwten temdrining (2% 20spheyic acidp4 wB/minykH] + =
316. Exanple_ 1

5- Gyano- 3, GW%VHlpgahz%?ml - 6- (4- et hyl phenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1-ethyl ester 15 A Step 1 A cloudy solution of
3-anmi nocrotononitrile (41 g, 0.5 nmol) in Et20 (500 nl) was added dropw se
to the 15% HC solution (115 n1) at 3apyde 130 nmin with vi gorous stirring,

and the rea 0C. f,0r The ol ution
was t hen se?a?g%}e& ‘ﬁ!l?g% é ¢ty {182?@8)‘“("?’1'2' £t @?PY'E‘HB ﬁ%'i r?é‘ﬁﬁ‘(‘)r gani c
phases 20 draicRY) 1Wthl d82SO4. Triethyl orthoformate ( 83 ml) in a 500 m

t hree- neck fl ask eqwtptged with addition funnel and distillation set was

stirred i n 60 sbetios of tha epmpoundeof dxgmplect b Stepsd (3 mad)- %Hgn@éiHeHHEr(é@vm se

such that t ' e ion. An
addi ti onal g@)mgg &{drcs}gﬁl?g%{ﬁﬂla orrr@tond\%v:% %dét?r 168 %%Fgété I on when
t he addibi or4ef uhbi& e§die thesmhmdn@rrasvmwllya;bafmea P ting tenfigefatie] adibdtiredd

tenperature was slowly raised to 100C and the reaction mxture was then

stirred for fousiOymimy SatyraedtWid¢Clguaseadded. gheyresultiog mixturowps exiracted sswirpld
product at él?tge’s Jv@ﬁ%ﬁ%@th{%mﬁned% 1&1%%%%&@ mlfg}e)fédjt'h?ou%h 310511'?'3'21t &-Y pg(iour ca

sul fate (9. e conpo
and concentrated to give yellow oil. The oil was dissolved in CH,Cl; (2 ml), then

pyridine (80 p, 0.9 mmol) and ethyl chloroformate (50 ul, 0.5 mmol) were added, the
15  mixture was stirred at room temperature for 30 min, stirred for another 10 min after .
which H,O (25 pl ) and EtOAc were added, and the mixture dried over NaySO; ,
filtered through a silica gel pad, and concentrated to give yellow oil. The oil was
dissolved in CH3CN (2 ml), H,O (0.3 ml ) and TFA (0.2 ml) were added, and the
mixture stirred at room temperature for 2 h. Saturated NaHCO; solution and EtOAc
20  were added, the aqueous layer was separated and extracted with EtOAc, and the
combined organic layer was dried over Na,SO,, 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
25 220 nm)

Example 18
5-Cyano-3,6-dihydro-4-methyl-6-phenyl-2-0x0-1-(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
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16, Step 1 (7.4 g, 53 mol) and ethanol (90 mM) was added Et3N (11 m, 80
nmmol). The mxture was stirred at roomtenperature for 15 mn, then
stirred awo@®@79wy 3 h, 37 WO 02/079169 PCT/ US02/ 09494 arrtTeisweendtated to
remove EtOH. EtQAc (80 ml) and H20 (80 m) were added, the aqueous |ayer

wer e separated _an et ith QAC onbi ned organic
| ayer vvgre drrey A ti‘g’%gf W%%Ehf’?lat ﬂtsﬁ‘ﬁ&fg/’@a‘)ﬁla{/\ﬁ%s%ﬁrad V\/m ch \?\/as

di ssol ved i rSaEir%ﬁyNﬁldltsﬁflﬁ’@ntaﬁﬂ P}J@hvéife alldddC %&ﬁixtﬁ@%as‘@ﬁﬁﬁ@ﬂi
Et OAc/ heptane ( 5 1/1 ) to renove dark color, and the combi ned flltrate was

concent r at edEtOAsefos b1V dmemﬂ@d tlheaanbinel manmé@yeywaaldhﬁd otler] Niazﬁ@p,t ane /

Et OAc t l | 51 eld Ste so tion
of p-t ol yl migREER AL a?tﬂgré‘g%egfr‘m(ﬁ i 2o WtV ST e Eineiale s fhrospiid
dr opwi se st 0 viassHibsélvedin QJHZUDZG(SQQI 1AM emAfl) aldeRhyd chibpofdBna@- 5

mmol) in THE (2 m) at OC under ar%S he reaction mxture was stirred at
the tenper at(ldenl flgpmpl)svere addnsh ped the rerction ndxiugnwasistiaiaineomas added at

s st or anenbraged 0 Sh O fhe i it R AERE ot o Bl b e o
extract ed WhtofEON, (2 résﬂén%':lffmﬁturet\ﬁ% dr&armepﬁﬁzmgﬁné&dltmse ¥Yﬁ§a %ée i ed,

concentrated and chronat ogra on silica gel to give . Si red
product i n Tobryg b give the 1steerpe<ha@@smwd Ebﬁ@uﬂmadaﬁolvh@mﬁﬁgﬁﬂrﬁﬂnd) Exanpl e

é ?y g—lg %%@%ﬁ?m@hﬁ Vi accﬁ]feg’rtg%/g?ﬁﬁ'g ’f)t“lie ﬁrﬁrfed% ’35 ﬁﬂﬁﬁlld) " and

the r esul t | RYné@@tddan vatud. Sﬁﬁlra/t@cSNﬁHCUg%ﬁluﬁbn weR QHHd BIRuAhIMahOVer ni ght .
MeOH was added, the resulting m xture was stirred for 15 mn,

concent r at edVixies 2 theraicsipitaisteas then Biiorpd andyair dued.Rasrystaltizajien i0BiGHcC 25

conpound”of TEebaly GBS proeels ooge St NS, AP, BRI RTE | o
(0.5 mM) and. 2&%11( IPIﬁrﬂonMﬁn&tSSr(Em étx 300@Mm, tlelﬂl))e%’&tqﬁécﬁlsfr@éth&ohov&@ 30

solution was then concentrated to renove CHBCN sat ur at ed NaHCO3 was added
to 15 minutes containing 0.1 % TFA, 5 ml/min, monitoring at 220 nm)

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-oxo0-1-(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)
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make the m xture basic, the white solid precipitate was filtered, washed
wth H2O, and dried to give the desired product (64 ng). The crude product
was dri edwana/i38160\0 02/ 079169 PCT/ US02/ 09494 recrystal | i zed/dsoony4s OH |
H20 to give another 20 ng desired product as white solid. M (MH) + = 300.
HPLC RT = 3.40 min (YMC S5 ODS colum 4.6 x 50 nm 10- 90% aqueous net hanol
over 4 mnutes containing 0.2% phosphoric acid, 4 mM/mn, nonitoring at

220 nm) 5 Exanple 17 Example 21
5- Cyano- 3, 6- di hydr o- 4-met hyl - 6- cycl ohexyl™- 2- oxo- 1- (2H) - pyri mi di necar boxyl i c
acid, 1-et hyrCpanaes,6fdihgdewitunetbyl-643-flvorepgnyl)r2tond-1E2HDpl e 16, Step 2 (30

ng, 0.2 mmol ) in. JHE ((1.2.. m dded cycl ohexyl magnesi um chloride (2 M
in ether, 1. rmn,‘h'?cm("r‘b(fvhﬁta&dlggil_ﬁﬁea%aer argon, the reaction was slowy
war med te r g VBIDEEBMI BEPLERT st1.29 féh. (PRnok{PHIR-S5% 18 8txexh N - was

added, the resulting mxture was extracted several tinmes with EtOAc, the
combi ned or §8rfk eanenpe meghanelioveari2 misnuted confapugh0ad %A ki mpnitorng
concentr at e%& ’g%lye yellow oil. The oil was dissolved in CH2C12 (2 nil),
then pyridi neﬂi tl, 0.9 mol) and ethyl chloroformate (50 I, 0.5 mol)
wer e added, the 15 m xture was stirred at roomtenperature for 30 mn,
stirred for another 10 min after which H20 &25 | ) and Et OAc were added,
and the nixture dried over Na2S04, HExapgded2t hrough a silica gel pad, and

t rgt ' A ' " i j hn CH3CN (2 m),
E(Z)?)C(e(r)]. game;%'gg%'ﬂifé’i"{lg&épa%?h%y leggﬁglé!?r n%ly?)ﬁ%%glr)ﬁ&%?tlji P '2 stirr et(zl at zoom
t enper at ur e pypimidirtkecatiadxyliataeidl, Naitkyl@steol uti on and Et OAc 20 were added, the

I t t ted wth EtOA dth mbi ned
or'gani ¢ | ay et IS Fou0oRbrChaE St Guh B Briness €I bhat BPERAR  on
silica gel iop glfeshs niih bl 9831r AR RUHGIiAS0 Y D T SRMLS AnirolfRy (MH) +

392. HPLC RT = 3.60 mn (YMC S5 QDS colunm 4.6 x 50 nm 10-90% aqUieous

nmet hanol ovet220 minhut es cont ai ni ng 0. 2% phosphoric acid, 4 m/nn,

noni tori1 g at 25 220 nn) Exanple 18

5- Cyano-'3, 6-di hydr o- 4- net hyl - 6- phenyl - 2- oxo- 1- (2H) - pyri m di necar boxyl i c
Example 23

5-Cyano-3,6-dihydro-4-methyl-6-(4-fluorophenyl)-2-0xo0-1-(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-
20  90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min,

monitoring at 220 nm)

Example 24
5-Cyano-3,6-dihydro-4-methyl-6-(2-fluorophenyl)-2-oxo-1-(2H)-
25  pyrimidinecarboxylic acid, 1-ethyl ester
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)
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acid, 1-ethyl ester To a solution of the conpound of Exanple 16, Step 2 (55
nmg, 0.37 mml) in dry THE 30 (2 m) was added phenyl magnesi um brom de (2 M

in THF, 2wdozdemepol ) dropwi se at -78C under argon. Afterp@adgiobiens the
reaction was slowly warned to room 39 WD 02/ 079169 PCT/ US02/ 09494
tenperature and stirred for about 10 mn, until starting materi al

di sappeared. Saturated NHACL sol uti dixample 250 were added, the mixture was

extracted w . RGA ' i I £ | fgyer was
dried over I\(iagiSsO?tl coIrlltglreOn éﬁ@’(‘?ﬁ’ﬁ%sc rgzr’rjét@lgg%%gggéﬁgy H‘%&%ﬁ] to give
sol i d i nt er pyatimidine-Troarbarylid adid\ethybéssaol ved in CH2C12 (5 ml), pyridine
(0.15 M, 1.8 mmol) and ethyl chloroformate (0.1 m, 1 mml) were added,
and the reaction mxture was stirred at room tenperature for 0.5 h. The
reactionswasa gyghghed with 50 | of H20 diluted with 5 nl of EtOAc, the
resulting mxture was dried over Na2SO4, filtered through silica gel

col umm t o gi46,5-RBis-inifleorvedithylphasylpn-methyl-Thaodi,2,3detetichhy d cdpyeimidinésH3 CN

(5 m), 10 O (0.5.m)..and . TFA (0.4 re.added, .t reaction _mxture
stirred for :g.z'%ar e a&@é‘ﬁ},‘gﬁt Ad%%@r?%éé\éﬁé&l_ _rgmg{hgggwg%éycgep@g- on was
added to neu nglo@molhscetdicdiamidd (131%, 108 RERY, Bichdd ©0\¥a$s b, Adpgéled and
air dried. Recrystallization in QAc” | heptane to give 70 ng soli

product in ebderded0d. g, VO el boren28Buoridel athezate£0.09 n2ig), micOH (CFbremddn Pri me

S5 C18 4.6 0: 90 % hapol 15 i nut i ni
01 oo TRR. Ao e 120 Edpeo bTES Eoton TR Seand Epied e epolh RS o
prepared usiraglfidepreEiphads GerdocNoBeE b Fadhund filthion SWRsHet twidtH PHF Odndadir

appropriate aryl magnesi unhal i de. 20 Exanple 19
5- Cyano- 3, 6-diicHyel stre4heritle gompoynd-agen off-whise §eid( 233 g030%).2H) -
pyri m di necarboxylic acid, 1l-ethyl ester M5 (MtH)+ = 300. HPLC RT = 1.41
mn. (PhenomPrime S5 C18 4.6 x 30 mm 10- 90 % aqueous net hanol over 2
m nutes contBmiSwpy 0.1 % TFA, 5 m/min, nmonitoring 25 at 220 nm Exanple
20 5-Cyano- 3, 6-di hydro-4-net hyl - 6- (3- chl or opheny! % 2- 0X0-1-(2H)- . :
15 4-(3,5-Bis-trifluoromethylphenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydro-pyrimidine-

S-carbonitrile. 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

stirred for 18 h, then poured into water. The resulting off-white precipitates were

' 20 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
6-(3,5-Bis-trifluoromethylphenyl)-5-cyano-4-methyl-2-o0x0-3,6-dihydro-2H-

25  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 JL,
0.20 mmol) was added via a syringe. The reaction mixture was stirred at -78 °C for

30 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 HPL.C
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pyri m di necarboxylic acid, 1l-ethyl ester 30 M5 (MtH)+ = 320. HPLC RT = 1.43
mn. (PhenomPrime S5 C18 4.6 x 30 mm 10- 90 % aqueous net hanol over 2

m nutes co@iondgg 0.1 % TFA, 5 m/mn, nmonitoring at 220dmmsed@eiP

02/ 079169 PCT/ US02/ 09494 Exanple 21

5- Cyano- 3, 6-di hydr 0- 4- net hyl - 6- (3-f1 uoropherjyl(%- 2- 0xX0-1-(2H) -

pyri m di necdPsgapelwaiges arodyctdiaajions wers combngs Wc%@&m INFPEED RT = 1. 29

m n. (Phenorgf%'r&{Haetgglcgg}%?ég@aéalisn&;f%tels?%gi?&% 9@%5 nmet hanot over 2

m nut es cont al ni ng ori at” 220 nm Exanple 22

10 5- Cyano- 3HBNMRYDMSCLde0bWIHE): 640084 @F DBHEYY )5, 2-10X9:93-(§,2HID, 6.15 (s,
pyri m di necarboxylic acid, 1l-ethyl ester M5 (MtH)+ = 320. HPLC RT = 1.44
m n. (PhenonkHP,i%H@%?diB 241 05(sx3 éo W (18, 9o 90 e b4EMEESan b4 over 2
m nut es gont(g/i%h;gg 0.1 %TFA, 5 mM/mn, nmonitoring at 220 nn) 15 Exanple
23 5-Cyano-3, 6-di’hydr o- 4- net hyl - 6- (4-f 1 uor ophenyl ) - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1l-ethyl ester M5 (MtH)+ = 304. HPLC RT = 3.21
mn (YMC S5 ODS colum 4.6 x 50 mm 10- 20 90% aqueous net hanol over 4

m nut es containi ng 0.2% phosphoric adi*mpPle@p/nin, nonitoring at 220 nm

2E)5(ag5 Ir ?m’zgi n%g%%gc;pﬁpg :‘gm , l% g’f(ﬁ%% *%é@ﬁ%g%%@ﬂ@ﬁ%@b&%%@r( EH%} 05
mn (YMC S5 efd esterurm 4.6 x 50 mm 10- 90% aqueous met hanol over 4 m nutes
cont ai nilrdg OA.ZS%%E?osphor ic acid, 4 M/mn, nonitoring at 220 nm
4-Hexyl-6-methyl-2-ox0-1,2,3,4-tetrahydropyrimidine-5-carbonitrile.
Polyphosphate ester (1.15 g, 3.89 mmol, 0.30 eq) was added to a sealed tube
containing a solution of urea (1.17 g, 19.4 mmol), valeraldehyde (1.38 ml, 12.9 mmol)
and acetoacetamide (1.31 g, 12.9 mmol) in THF (15 mL) under argon and heated at
15 75°C for three hours. The reaction mixture was cooled to room temperature,
polyphosphate ester (8.80 g, 29.8 mmol) was added and the reaction mixture was
heated at 85°C for four hours. The reaction mixture was cooled to room temperature
and poured on ice. The aqueous solution was neutralized with 1N NaOH and
extracted with chloroform (3X100 mL). The combined organic layers were dried
20 (NaxSOy), 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.

B. Step 2

25  6-Butyl-5-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
(0.111 mL, 1.17 mmol) was added in one portion. The reaction mixture was allowed

30  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
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41 WO 02/ 079169 PCT/ US02/ 09494 Exanple 25

6-(3,5-Bis-trifluoronethyl phenyl)-5-cyano- 4- net hyl - 2- oxo- 3, 6-di hydr o- 2H
pyri m di nexglo2aasteoxylic acid ethyl ester 5 A St ep I PCT/US02/09494

4- (3, 5-Bi s- trifluororrethyl phenyl ) - 6- rrethyl 2-0x0-1, 2, 3, 4-t et rahydr opyri m di
ne- 5-carbo

85 b ot b RN Re R bR sofcaBf b yacum. The wsidugivyes Paified b Besthi de

(1.01 g, 10.GrémBtoksapHy Eutith 99 cthyl &&t&eﬁﬁ@?ﬁrﬁe& B APREI theHMeQobFRus® 1 9, 1.0
nmol ), borontrlfluorlde et herate °(0.09 nL cOH (0.04 nL), 10 and THE (20

m.) was heat®@d18tg, 68%Cas asolid h and cooled to roomterrper ature. The
resul ting prlec’afltates were collected by vacuumfiltration, washed with

THF, and alr DMS@idsetQhMHZ)1 § .86 Srddlidas @d%hA-2dr -39t BHs d154d( 1. 33

g, 36%. -

4. (3, 5-Bis- o o %)Sﬁet%ffp%@nyl W-4230pr0: :58(6 14  =6-92% 102365 dFB: pyri i d
ine- 5-carb toigly! ound fromStep 1 (1.10 g, 3.0
nmol ) and ggl:sl Fr@l {{I ﬂntkg\ﬁg(%g ?chav%\gﬂggded trifluoroacetic anhydride (1.3
m, 9.0 mol) slowy over 10 min. The reaction m xture becane a cl ear
brown solution and was stirred for (Jﬁ h, tt}ﬁn poured into water. The
resulting off-white precipitates wer RIS|4 et ed by vacuum filtration,

hed h . 013 | i ght
nashe sm It h s(a@oféo 4@@&1@1 %6- @fﬂlﬁ%tphgnﬂb YoxblKe-dillydio- AL PINdnR12 |10

6- (3, 5- Bi0s- tqairMXJdchihgeﬂnﬂmyd@ 5 cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H 25
pyrim di ne-1-carboxylic acid ethyl ester. To a solution of conpound from
Step 2 (60.0 ng, 0.17 mml) in THE (2 nlL) chilled to -78 C was added LDA
(0.15 L, 0. 30 stgpel, 2.0 Min hexanes). The resulting mxture was stirred
at -78 Cfor 15 mn, warned to -25 Cfor 15 mn, recooled to -78 C and

et hyl chl or é+6ypae-d-pethyM6-(3-itrpphemyd)-P-oxass, @dﬁéﬂlmi?éﬂ-@yswiﬂh@el- The

et on bR i e §85 el bR MBI BT TS, 0
in vacuas Thhefg$2diid- 123, Ptetiahy@o-pIyinfidiapar@irboetri 043 421.7 mmol,
prepared by the method described in Example 26, Step 1, in 77 % yield) in THF (15
mL) at -78 °C was added LDA (1.25 mL, 2.5 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 4-nitrophenyl chloroformate (0.50 g, 2.5 mmol) was added in one portion.
20  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 (MgSO;) and concentrated in vacuo. The
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
25 g, 53%).

B. Step 2
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid methylamide. To a solution of compound from Step 1 (12.5 mg,
30 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 HPL.C (methanol/water). Product fractions were
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WO 02/ 079169 PCT/ US02/ 09494 (nethanol /water); product fractions were

conbi ned and concentrated in vacuo to afford the title conpound as an

of f - whi t ewspl2do1628. 4 ng, 40% . 1H NWR (DI\/ISOdG, 400 MHz) :pca/déd2foduols, 1
H, 8.19 (s, 1 H, 793(s 2 H, 6.15 (s, 1 H, 4.17 (m 2 H, 2.10 (s, 3
H, 1.17 (t, 3 H, = 7.0 Hz). LC M5 +). 444 5 (M+-Na le 26

6- But yI - 5- cf@ﬁwmﬁ%@wmr@%;@bv@ueaad Mh&wgwww ﬁheditiﬁémnwan 8xglic acid
et hyl ester

4- Hexyl - 6- mc{oﬁ)r}%sszg%@gS% IBg’387A7)t et rahydr opyri m di ne-5-carbonitrile.

Pol yphosphat'#l- HMIE(M(?G)HL@,QOOB/H&% mzmo 13@) 8a)7 (wasHarde® H@) a%e(ﬁi ed tube
containing a_solution of urea n?na val er al delsé 38 m,
12.9 mml) Pé)na @dbtldéclef-ar?ilﬂ@ éi?O:(a, lgH) 22829(8 D)2 1§ (sTRIED)( 1IBCAMLS (E|$rtl)er
argon and 34 i5 75C for three hours. The reaction m xture was cool ed
to roomterrpera ure pol yphosphate ester (8.80 g, 29.8 mmol) was added and
the reaction mxture was heated at 85C for four hours. The reaction

m xture was cooled to roomtenperature and poured on ice. The aqueous

sol ution was neutralized with 1IN NaOEWleégt racted with chl orof orm (3X100

Concent oo GAa SRR EXRYSL InURAS PR A-ErNOARRHpe b SRt 300 | oy
192. 1}143t ( Methylamide To e)dmlotloﬂ\aS\/Iuﬁsi‘le-lonoMHﬂleﬁﬁkl 23l ptahydiopdrimidind-fer
purificatio

6- But y! -1 f&{h?nktﬂf?e(ﬁﬂ&} g Ogy gnmols. gbtaipgd &n 631% yieldhydiha #rocedwe sisssribed aci d
et hyl est er ) LOpPW se
I e s B L B i e

at -78C. Theasradded oxbfrecrso(dwmmydade $17I mg;a@i7mnm618ﬁ Aber stiveimg for binut es and
et hyl chl orof.or 0.111 7 | ), was ded_jn one portion. The
reaction m m"g&\él%ylgﬁqcéf n@ m%%e)r%%ﬂ%%éﬁpgb%%%o VAt i r r ed
for sixteen duatiswitl ST KR36kd K18 Whenbl Wath WR%e QHRAE FratirthdSahthat ed

amoni um chl oride (35 M) and the sol ution was extracted with chl oroform

(3X100 riP) . brine. dbedried (Anbydrens magnssiums swiéate) atgimd extract was concentrated in

vacuo and the product purified by flash chromatography on silica gel, eluting with

ethyl acetate/hexanes (3:2) to give 100 mg (75 %) of title compound as a white solid.

"H-NMR (DMSO-ds, 400 MHz) § 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
20 H). LC/MS (ES+) 285 (M+H)*.

Example 29
S-Cyano-6-(3,5-dichlorophenyl)-4-methyl-2-oxo-3,6-dihydro-ZH-pyrimidine-1‘-
carboxylic acid 2-methoxy-ethyl ester

25  Using 3,5-dichlorobenzaldehyde and following the procedure described in Example 2,
the title compound was obtained in 3 % overall yield.
'H-NMR (DMSO-dg, 500 MHz): 88 10.59 (s, 1 H),7.66 (t, 1H,J=1.6Hz), 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)".

30
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43 WO 02/ 079169 PCT/ US02/ 09494 (Na2SOM4), filtered and concentrated under
vacuum The residue was purified by flash chronmatography (eluting 2/1

et hyl acehwat@/hexanes) to afford the title conpound (0. 1H¢T10us0289404as a
solid. 1H NWVR (DVSO-d6, 400 MHz): 6 0.86 (t, 3 H J =6.79), 1.21-1.33 (m
7H), 1.54- 5 1.65 (m 2H), 2.04 (s, 3H), 4.17-4.23 (m 2H), 4.68 (t, 1H, J
= 6.42), 10.33 (s, 1H). M 264 (M HEXampgB0266. 1506 (M-H) +. Exanple 27

5- Cyano: 4- Mo otk alelcl AORRSIYL it LAV - Lo o ne-1 - 10

car boxylic aci

5- Cyano- 4- nqiﬁr;tmd@ne(]%-carlbﬁxyﬂmangdéthi}amideB 6- di hydro- 2H pyri ni d| ne- | -

carboxylic i.d ni_t ropheny| este suspenS| on of 6-Methyl-4-(3-nitro
15 phenyl ) - T 1tr1§lu9r04nqt€¥1|9%rﬂ¢£ﬁﬁ s and oo wineg mediBeia Fitke p@ca@r@ 1.7

mmol , prep &% A n 77 %

yield) in Tﬁg@&lﬁ%ﬁlﬁﬂ?&laﬂfierpglc vva({s QVEDA%?&%%%&QH . 2 0 Min

hexanes) . Th]d{MﬂRI(CD@j3, 490MHr e SMSSSS(TSJ T H@,d7 @a (m TBHQ 158 (M3 H, rﬁ 3narned to

-25 Cfor 15 mn, recooled to - 4-ni t %@engﬁ chl orof or mate (0.50
i

g, 2.5 ol )! Has-3@ee ik %Sp})Ht)ﬂ ]oh7 (tQ@HTIJie 7r@ NS KESFE3¥as stirred

at -78 C for( %v&w{ﬁq ally warnmed to room tenperature, quenched wth
wat er and extrac)te thyl acetate. The organic extract was washed
with brine, dried (MgSO™) and concentrated in vacuo. The residue was
purified by flash colum chromatography on sgilica gel using 50%to 70%

et hyl ac8t at e- hexane as eluant to gi &é?/ Sitle conmpound as a light yellow

solid (0.38 5-é§?@66§§%ﬁ-dlcﬁlﬂrﬁglﬁd&g 4-methyl 2 0x0-3 6-((1j]¥1gdr0 H_ZH y[gyrlml ine-1-

5- Cyano- 4- net h 3~ ni trophe - 0XO- -dih I ne-1 -
car boxyl i ¢ aarkbxyliclayideethglamide a soI uti on of corrpound fromStep 1 (12.5

o n Ot o s Bl or ey B S (S SinE Bl BTG df tagaesdiEne s ar od. | n

vacuo. The degsibdden PRSmPRr, tHeat1dBonioRRdkat b¥RiddRlEs (pevhangidyat er) .
Pr oduct fr acit i ons were
15 H-NMR (DMSO-dg, 400 MHz): 83 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+ED)*, 375 (M+Na)*,

Example 32
20  3-Butyryl-4-(3,5-dichlorophenyl)-6-methyl-2-ox0-1,2,3,4-tetrahydropyrimidine-
5-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): 85 10.63 (s, 1 H), 7.63 (t, 1 H, J = 1.6 Hz), 7.26 (d, 2
25 H,J=1.6Hz), 6.04 (s, 1 H),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.
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44 WO 02/ 079169 PCT/ US02/ 09494 conbi ned, concentrated in vacuo and

| yophilized to give the title conmpound as a <colorless solid (8.2 ng, 87%.
1H NWVR ( Ma@-H204916400 MHz): 8 8.22 (m 1 H), 8.17 (t, 1 H, rcTAISh2894%2), 7.76
(m 1 H, 7.65(t, 1 H J=7.9 H), 6.30 (s, 1 H, 2.82 (s, 3 H, 2. 18

(SSQ/gngi) 4 ne%ﬁlgﬁgi?gl‘gd ﬁgﬁwwﬁga % 7&@93%%%%@%@ 9e23 (-Sc]a%@?rl c acid

et hyl am de | 44t

6- Met hyl - @P 1?)S§%¢KP?I? %Sz?qetra y rzo%zr’lzr%l2 |Sn6eH leosgsé?l?dr{l t?igl e (100
ng, 0.47 rrmﬂza LGfltMSKESd) 396 @B+PD'yi el d by the procedure described in
Exanple 26, Step 1) in 4 nL of tetrahydrofuran under argon at room
tenperature was added oil free sodiumhydride (17 ng, 0.70 mmole). After
stirringsfor ten mnutes, ethyl isoc%g‘qﬁé}gg,@o ng, 0.70 nmmole) was added.
The reaction mxture was diluted with ethyl acetate and washed with dilute
citric acid S-G}yam -4andthyb2erxat @ (B-tiiflwsronsthylphenyl)-S¢-dydya2H4s magnesi um

sul fate) or an xtract congent ed in vacuo and the product
purified by yIr '&‘Fﬁl(fﬁ'ﬁ?%gf"%%ﬂ?ﬁg; ‘i‘i"i?%%f' gel, eluting with ethyl

acet at e/ hexangs Q-@nﬁﬁo&&eﬂigﬂ%n&ﬁ@e@@e@ﬁé fdﬁovﬂh ta'rﬁécﬁﬁ@é?f@ﬁ%% ﬁl%c&iu‘f‘@' te
solid. 1H NVR {DVBO- d6. &R
1 H; 7.22- desatibefiip EBabple mmlt(esqompda)ld “&sbﬁ)tamezﬁn@n% ozzeta)l ylados (s 3

5 oyano- 8- (3ENHRL DG AYL8 Reisn LB GRY arel Hhuin Go st BE b AisaT ne- 1 -

car boxylic agj dg2- ﬂ&etmx 2Bl hY ébxeigﬂefg 77), Lfszeng 3?’}15;](1'7651%1?5 019@)1\%9 fgpyde and

foll owi ng the procedure escri in Exa e title conpo nd was
obt ai ned i n 3929v6n¥a)al | yield. 1H NWVR (DI\/SO d6, 500 MHz): 88 10.59 (s, 1
H, 7.66 (t, 1 H 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 2H, 3.25 (s, 3 H, 2.11 (s, 3 H. LCM (ES+)
384 (M+H)+. 30 45 Example 35

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

|_|21

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-d4, 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-oxo0-3-(thiophene-2-carbonyl)-1,2,3,4-
tetrahydropyrimidine-5-carbonitrile 4

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,1H,J=4.8Hz),7.72(d, 1
H,J=3.1Hz),7.64(,1H,J=18Hz),7.36 (d,2 H,J = 1.8 Hz), 7.17 (m, 1 H), 5.92
(s, 1 H), 2.82 (s, 3 H), 2.18 (s, 3 H). LC/MS (ES+) 415 (M+Na)".

30

47



WD 02/ 079169 PCT/ US02/ 09494 Exanpl e 30

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

pyri m di ngroloxmasteoxylic acid ethyl am de Using 3-trifl uor ongitydobenpal dehyde
and follow ng a nodification of the procedure 5 described in Exanple 2,
the title conmpound was obtained in 3 %overall yield. 1H NIVR (CDC13 400
Miz): 88 8.68 (s, 1 H, 7.60 (m 2 HExample3’m 2 H) 6.37 (s, 3. 30

E m+|—|)2+H) 37§ fwxﬁég 6%3'@-«1@10%1)?14&%)34 Shettlyl2-6x8-3' & dinyhfo-YA- ﬁﬁ%&dﬁiﬁ%
5- Cyano- 6- (&aﬁboh;diclamicbpﬂglqﬂﬁ% met hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-| -

carboxylic |de e Using 3,5-dichl oroben aId hyde andfollovmnga
nodi fi cati o @(m@ ja eﬂ%?%’%%?}?téme%é@ﬁg ?’l#é‘g‘ﬂ“ %Fh%q > andyfollopingsthe o npound
was obt a's”gq)rb&dﬁre%é%ﬁﬁé& i maﬁip?ezlﬁh%ghﬂé%x{pfequéob %g%%%gélz 0. 56

(s, 1 H T H J (d, 2
H J = 1 8 Fﬂmll@wu@thé)p(cs:pddreldfﬁx%ﬂzﬁ:ii(m 2 H), 2 09 (s, 3 H, 1.03 (t, 3

= 375 Exanpl e
3 But yr yI H@Nﬁ’hﬁ gﬁﬁéf?%éi@%) géi?éph)?l H) ¢ 6( 12{)3 6@?@1#5%@27069*3 m di n
- b- b ly d | t he
Srocegﬁi eogle}g)(r:rbl ge(gsjl ﬁgEli}i%gl Beﬁ’gj ert %%?H%%pounaim %?gi ned in 7 %
overal | yield. 1H NVR (DVSO- d6, 500 MHz): 88 10.63 (s, 1 H), 7.63 (t, 1 H,
J =16}z, 7.26 (d, 2 25 H J = 6.04 (s, 1 H), 2.95 (m 1 H),
2.74 (Mm% H), 1.54 (m 2 H), 211(X%npl)ﬁ)38086(t3H,J=71Hz).

Exanpl e 33 . . -
5- Cyano- 4- mestﬁg/’?m)Z‘so(gos %1ﬂu§r?1?heﬂy Do? (I)nrrel!.:\lt1 0 3§/I§lh§d ﬁHh‘;’/‘/JF lef

pyri mi di ne- IcacboXymwcui:eﬂwl estér2- di met hyl am no et hyI ) - ami de USI ng
2Lt vororel byt benpal dehydeians. Lol EAUNS, M0S Brocedne descr bed i
the title compound was obtained in 36 % yield for the final two steps.
15 'H-NMR (CDsCl, 400 MHz): § 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-oxo-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 (CDs0D, 400 MHz): § 7.01 (i, 3 H), 5.62(s, 1 H), 5.48 (s, 1 H), 3.37 (m, 2
25 H),3.24 (m, 2 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-2-0x0-3-(pyrrolidine-1-carbonyl)-1,2,3,4~
tetrahydropyrimidine-5-carbonitrile

30 Intermediate IX was obtained using 3,5-difluorobenzaldehyde and following the
procedure described in Example 2. The title compound was obtained in 18 % yield

following the procedure of Example 3.
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\W's) MeOH d4, 400 MHz): 8 7.64 (m 1 H),
m 1H, 3.38 (m 1H, 2.56 (t, 1 H,
3

H J =09 H); LGB ESH396

02/ 079169 PCT/ US02/ 09494 1H NWVR (
59( 3 H, 6.25 (s, 1 H, 3.43 (
= 6.2 HA)O02A7BB9 (s, 6 H), 2.15 (d,
I\/H—l) 5 Exanple 34

o orane: ﬁg”?hi‘rﬁmsq‘iﬁ@ﬁ 400 sy 78 Toay BAI 1 Y 27 AN 0 1w s
3-trifl uoro réeﬁg@ tdg%(jte__l ??{zé():“]’f)(@' gﬂa\a ggbl(%gﬁlmnzgg §r3q{)orocedure

descri bed | n oun tai /o overal |
yield. to H—N\(&(MBMSZ((EG+NBE5(M8}B*21 (s, 1 H, 7.6 (m 1 H, 7.52 (m
3 H, 624 (s, 1 H, 2287 (m 2 H, 2.26 (d, 3 H J =0.9 H), 1.26 (t, 3
H J =7.5 Hz). LC1\4S (ES+) 392 (MtNa)+. Exanple 35 15

5- Cyano- 4- net hyl - 2- oxo0-6- (3-tri fl uor qiggy h{yhg?enyl) 3, 6-di hydr o- 2H

pyri m di ne-1-carboxylic acid (2-hydroxy- ) -am de Usi ng

3-trifluor oriequaidaénnethgtbﬁ-yﬂphﬂmleﬂ-dmlmoxngS 6-dibyidsfor 2l ipyrimiding-ke procedure

S?ZIC&I bed i nﬂg % @etilh](ﬁtfl tle conpoggd(vr;l/asloltzi'; ai geg8l ?m153%H;)?/egaI2I5 s
%MT)I-D +3 58 mlﬁgﬂag%tﬂﬂlenea é’%ffb&)@ld%yhﬂ and2followisy thd pFdcedbfe/ P xbiEpl) 25369
4-(3,5-Di chlmntlenpehbatty [XXIL wes blgthingd ixés % Yiekdi o emlocampdymdyyas-obizngl 4-

tetrahy ropﬁ b ?d :5-carbonitrile 25 Using 3, 5-dichl orobenzal dehyde and
foll ow %%16 re described in Exanple 2, the title conpound was

bt dint
o 92' ?g llnHﬁ @@mgﬁmb -, abém@ﬂﬁﬁ@@oﬁs@m@qgﬁ 8463@1 ﬂ/;ﬂ)J §1Q{(2387 9§(d 11 H,

1.8 te), 736 Oy, 7944 16, Fe 4 Hon T 60rm, 2 1) 7.58.(62 Fl(l 1 0, 72982 (.
PCT/ US(2)2/1 89@41 ﬁEEL ¥p¢§/ g’%7(3|5(5+? H P04 MDA 2.09H YA 86/ 04992 7.0

Hz). LC/MS (BES+) 336 (M+H)".

7.
J
(

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, | H,J=7.0Hz), 742 (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  3H),1.11(,3H,J=7.5Hz). 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.
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5- Cyano- 6- (3, 5-di fl uorophenyl) - 4- met hyl - 2- oxo- 3, 6-di hydr o- 2H pyri m di ne-1 -
carboxylic acid ethylam de Internediate | X was obtai ned usi ng

3, 5-di f | usoolkzenzmb dehyde and foll owing the 5 procedure desar/isedod494 Exanpl e
2. The title conmpound was obtained in 28 %yield follow ng the procedure

(s 11, alzrﬂ%ﬁé“@&ﬁ@%?&% i 24 TR Dy AR e

(ES+) 321 (
5- Cyano- 6- (%bg% uo@é%@@?ﬁ4 mst%HF) L%%SgESJr)d%MMo 2H- pyri mi di ne- 1| -

carboxylic acid et hyl ester Using 3,5-difluorobenzal dehyde and follow ng

t he procedure described in Exanple 2 t q title conpound was obtained in
36 %yield for the final two steps. ‘F\If\%% CD3C1, 400 MHz): S 8.26 (s,
1 H, 6.83 sﬁ&% eng P-4 Iilomntﬁﬁ?-%aséad Atgylifbidifiel]. 2. 15 (s,
3H,. 126563 rdthopBenfp- 5y gmo-Timetiykse patgh +l.;ylExalmgIe 39
3,5-Difl unrbpdybnytkﬂﬂhyrhﬁhglé 2- 0X0- 3 (p| perr d| ne-|-carbonyl)-1,2,3,4- 20

(

etrahydrop car nltrll nt.ernpedi ate | X was obt ai ned usi ng
51T uor Shie SpBERgER AR s fe e E B yesdat 680 Bhed i n Bxarpl e
g(le titl en@ﬁﬂ&ﬁatemw@mﬁme@lm 7% 1%i>dylﬁrechﬂefc@}d vrhdng/a& B@taﬁrea%:dur e

f Exanple 3. 1HNWR (CD30D, 400 M+z): .01 (m , 5.62(s, 1 H), 5.48
s, 1 H), 3.887@ild follap@ngfhe rsomu(erﬂescznbefl mZpr(esilS 3 H) 1.84 (m 4),

523 o P SRR Bl (S 1o AT 899, 701 s LB 1 B0 5, 4
5-

ahydr ODWCa’gTQn@'lnHL@'PQa(n?@WH r6'2‘49(S3PH? 2L RD BH &, i@Qs"‘@H)OPﬁ@'(P@(H usi ng
di f1 uor obenzal dehyde and f0l | owi n procedure déescribed in anpl e
2. The titl ebﬁmh@/ﬁﬁi%bi éﬁi?n@d+Hbr 18 %yr eld followi ng the procedure
of Exanple 3. 48 WD 02/079169 PCT/ US02/ 09494
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t
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2.
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(
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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 XXTIV was obtained in 43 % yield and the title compound was obtained -
in 30 % yield.

20 'H-NMR (DMSO-ds, 400 MHz) & 10.58 (s, 1 H), 7.77 (m, 2 H), 7.58 (t, 1 H, ] = 7.5
Hz),7.51 (d, 1 H,J=8.4Hz), 6.06 (d, 1 H,J =0.9 Hz), 4.06 (m, 2 H),2.05(d,3H,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 XXTV was obtained in 43 % yield. The title compound was obtained in
26 % yield folldwing the procedure described in Example 28.

30 'H-NMR (MeOH-dg4, 400 MHz): § 9.07 (s, 1 H), 7.69 (d, 1 H, J = 7.9 Hz), 7.64 (d, 1
H,J=79H2),7.54 (4, 1H,J=79Hz2),749 (t, 1 H, T =79 Hz), 6.48 (s, 1 H), 3.17
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1H- NVR (CD30OD, 400 MHz): 8 8.25 (s, 1 H), 8.24(d, 1 H J =7.9 Hz), 7.82
(d, 1 H J =7.9 H), 7.67 (t, 2 H J=7.9 H), 577 (s, 1H), 2.29-3.30
(m 4 H,wo@d7fs9 3 H, 1.77 (m 4). LCM (ES+) 355 ( MmdrUsodoseanpl e 41
5- Cyano- 4- net hyl - 6- napht hal en- 1-yl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-| -

7ol Low no- t a ki &40 e, 0B BB T KL GG B ERG TS o 1

44 % yield andnde title conpound was obtained 10 in 22 %yield "H NW

( DVBO- d6, 400M—Iz)81057(s 1H) 8.40 (d, 1 H J =8.4 Hz), 7.98 (d, 1
H J=7.9H), 7.94 (d, 1 H J =8.4 H), 7.61 (m 2H) 7.55 (t, 1 H J =
7.0 Hz), 7.39 (d, 1 H J=7.0 Hz), .73% 1 H, 404 (m 2 H, 2.05 (s,
3 H, 1.00 (t, 3 H J=7.0 H). LU I§%7336(|v+|rl—|)+ 15 Exanple 42
5- Cyano- 4- WES-Cyhn@-ﬂ(@Qﬂéﬂh@kﬁh‘r%oﬂﬂpﬂe@mzl-?m@th 1-Dyosto s, & dildro Mgl ne- | -
carboxylic acid ethyl am de in ht'hal ene- 1- car boxal dehyde and fol | owi ng
t he procedurm’rum%mébwhcmldﬁhﬂm ate XXI'V was obtained in 44 %

brocedur o adeihE RERIR BT A B gyln i tte fton B 33, 657

1 H,
J = 5. 3 HZ) ,1nt&rrﬂé’d1(lt€ XAT\Hwad oBtathed idB) % yiéldhd(tBe tifle b&mpaurﬂ“wﬁsrﬁbta'inb@ 7.61
(m 1 H tlHJ—70H2)742(t,1HJ— .Hz),736(d1
H J-GZFE)SO viehd- (s, 1 H), 3.30 (m 1 H, 3.21 (m 1H, 1.92 (s, 25 3

, t Exanpl e
43 6- (é‘ I(3r c:}rrlglg E%W?OZ{ C ;'ééh/nﬁéj §/§r dxoﬁ)&gl:)é’bm‘r 1;;?)0%%%Nﬁl\{ﬁ glgée | -
carboxylic e(§|1dH¢t4hz@ et HY, 3312@33919 B1d(onrubenzsldghy de= andiioll@omag the
procedure of Exanple 25 i nternediate XXI'V was obtai ned in 2 % vyield and
the title cdﬁﬁﬂ)h% MsHyhB86 AdaNa)'n 80 % vyiel d. 49

Example 48

15 3-(5-Cyano-3-ethylcarbamoyl-6-methyl-2-o0x0-1,2,3,4-tetrahydropyrimidin-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-dq4, 400 MHz): § 8.94 (s, 1 H), 7.89 (m, 2 H), 7.48 (d, 1 H, T =7.9
Hz),7.40 (t, 1 H,J=7.9 Hz), 6.15 (s, 1 H), 3.83 (s, 3 H), 3.17 (m, 2 H), 2.07 (s, 3 H),
1.05 (t, 3H,J =7.0 Hz). LC/MS (ES+) 343 (M+H)"*, 365 (M+Na)".

Example 49

25  6-Butyl-5-cyano-4-methyl-2-0x0-3,6-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 1H-NMR (DMSO-ds, 400 MHz): 88 0.85 (t, 3 H, J = 6.7), 1.07 (t, 3H, I = 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, J = 6.0),
8.70(t, 1H, J =5.5), 10.30 (s, 1H). MS 263 (M-H)".
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WO 02/ 079169 PCT/ US02/ 09494 1H NWR (CDClI 3, 400 MHz): 8 7.48 (m 2 H), 7.27
(m 2H, 587 (s, 1H, 433 (m 2 H, 2.22 (s, 3 H, 1.33 (t, 3 H J-=
7.0 Hz). wehM9i@S+) 364 (M+H)+. Exanple 44 5 PCT/US02/09494

6- ( 3- Bronophenyl ) - 5- cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-1 -
carboxylic acid ethylam de Usi ng 3-bronobenzal dehyde and foll ow ng the
procedure of Exanple 25, interrredi ate XXIV was obtained in 25 %yield. The
title conpound was obtained in gqleg(pl | ow ng t he procedure
described in Exanple 28. 10 1H—NI\/R CDCl 400 MHz): 8 8.65 (t, 1 H J =
5.3 Hz) 7. 5&(3(SsBlsatrmormﬁlyQphenyl)|-§ pyatﬁx-@-&le(thyl-l-om) 3,@dﬁ@d(‘m?}12 H, 6.24

(5,0 B Sttabiline s Retabliad 10 (1 3 H 3 =70 1) LN
S Oyano. - sty LoRudtiioldnd i ELURIATRE il NERHS 8 pRsliiiydr exdie

pyri m di ne- 1-car boxyI ic acid Usi ng
2-trifluor oﬁ&lhm&iaﬁlmwwS ahtalrfedllm d)%’) I%gylblde Thedilechompoohd Branpl e 25,

obt ai ned 1 0By S rETTH AT e itk s SRR e B (o, 1 ﬁﬁ”

(76771(3 ? H)L(%\ngm%ﬁ@z, %Oé)"ll(IH%).ZS %6§(t2h‘|HJ(—75 5112[6_(0'7 sé(sHaHJ) ?76 (§1 2Fﬁ) 6 06
: : = 0. , 4. m , 2.

H J = 7.0 FAB.(s,UCANS . 46ES+) HB5A3] knH) H), 3246 (5, SHRa) 47 (Eﬁdﬂrﬂhem&a[m

5- Cyano; 4- 2: 11 fluoronet hyl phenyl) -3, 6-di hydro- 2H

pyri m d}%enﬁ‘%@?ﬁ%?@& et hyl am de Using 2-trifl uoronethyl benzal dehyde

and follow ng the procedure of Exanple 25, internediate XXIV was obtai ned

in 43 %yield. The title conpound was obtained in 26 %yield follow ng the
procedure described in Exanple 28. 3BExampl (MeOH d4 400 MHz): 8 9.07 (s,

1H, 7.69 H, (d, 1 H,
3 246 vy SR g Vanenip Lot o dmethyra o s ihard 7
02/ 079169 Pﬁﬂlh’ﬁ@ﬂfeﬂlﬁéﬁ‘boxyhc acid ethylamide

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

3

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

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

'H-NMR (MeOH-dg, 400 MHz): § 7.94 (d, 1 H, ] = 8.4 Hz), 7.84 (d, 1 H, ] = 8.4 Hz),

7.75 (s, 1 H), 6.50 (s, 1 H), 3.17 (m, 2 H), 2.12 (d, 3 H,J =09 Hz), 1.05 (t, 3 H, ] =
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-ox0-3,6-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 (CDCls, 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, 3 H, ] =7.0 Hz). LC/MS (ES+)

30 422 (M+H)".
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(m 2 H, 2.11 (s, 3 H, 1.06 (t, 3 H J =7.0Hz). LCM (ES+) 353 (MH) +,
375 (MtNa)+. Exanple 47 5

5- Cyano- 6w@Bsreefeoxycar bonyl phenyl ) - 4- met hyl - 2- oxo- 3, 6- di IV ES02/69494

pyri m di ne-1-carboxylic acid ethyl ester Using nethyl 3-formnyl benzoate and
foll ow ng the procedure of Exanple 23 i&F%r medi ate XXI'V was obtained in
30 %yield and the title conmpound was“¥t® dd in 50 % yi el d. 10 1H NWVR
(MeOH-d4, 4 . . Aokl 2 gl 5 93
(LeCt o 4@2180%@ -6-@- e%hﬂ%al(ﬁﬂr?@ylbkenyi) @gmédg}l 3 k%s dﬁl%dg(gb

7.0 Hz). LC/WSlm((E@-) c@nhoxyﬂelﬂ)cldethﬁﬁmﬂ&Na)+ Exarrpl e 48 15

n 3, 4- di n-4-yl
)~ bengoi o AU RyPE BT SEHR Fhye 4t SR g iﬂ’o'm”ng ’
t he proc %dur}@elﬁfby%%@f'ﬁilcﬁo%éls (htlﬂﬁrﬁrh%@xﬁieem%ééu‘é%t%bﬁ' AELohRindbhy i el d.

The title conpound was” obtained in 40 %yield follow ng the procedure
descri bed me&»lfa;rgowb@@hcmdlwlmﬂaytammmer soD®ldetrhodignigegdd (s, 1 H),

7.89 2 8 7. 7.40 (t, 1 H J =7.9 H), 6.15
(s, 1(m 3%?0(’?% ’if%azo?lﬁ‘“(’tﬂ{“t%lgh 207 (s, 4 H, 1.05 (t, 3 L J =

7.0 HZ) LC/MENSVES L e@ﬁﬁdé%b*MHzﬁ@% MN@HZH et 'I@ P218%2), 7.65 (m

6- Butyl - 5- cyano- 4- net hy| oxo- 3, 6-di hydro m |neI-carboxyI|c acid
et hyl ani de U8), A@81nbh Atk &118¢kyldE), aihiﬂ@mlz Byi3np e By, eoksdisy 2Hdf 1. EXé&npl e 26,

ot a1 ned”, n 153 431 4! SF 86 POy oo KBS ISk VB Bampl o 26. 30

1H—NI\/R(DIVISOd6 400 MHz): 88 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 J = 6.0), 8. 70(t mple 545.5), 10.30 (s, 1H). M5 263

(MH- . 51 §!Py9§é-9 ?fgno lllJOSI%IZ) €ny. )gﬁ-methyl-z-oxo-S 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 =8.2Hz), 6.32 (s, | H), 3.29 (m, 2 H), 2.22 (s, 3 H), 1.16 (t, 3H, J
20 =7.2Hz). LC/MS (ES+) 328 (M+H)*, 350 (M+Na)".

Example 55
5-Cyano-6-(3-cyano-4-fluorephenyl)-4-methyl-2-0x0-3,6-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-dy, 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, 3 H, J =09 Hz), 1.32 (t,3H, J = 7.0 Hz). LC/MS (ES+)
30 329 (M+H)".
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Exanpl e 50

6-(3,5-Bis-trifluoronethyl phenyl)-5-cyan- 4-net hyl - 2- oxo- 3, 6-di hydr o- 2H
pyri m di ngrd oxmastaoxylic acid ethylam de 5 Using PCT/US02/09494
3,5-bis-trifluoronethl benzal dehyde and follow ng the procedure of Exanple
25, internediate XXIV was obtained in 100 %yield. The title conpound was
obtained in 50 %yield fol | owi ng t he B¥agaedpe described in Exanpl e 28.

1N OISR gyl 335 b AP bl - 17

(t 3 H, J %a?b@(yﬂit)acldl.&hyﬁlnﬁﬂe(ESﬂ 421 (NH—|)+ Exanpl e 51
6(258|strlfluoromethi:FE ).- 5- cyano- 4- net hyl - 2- oxo- 6d|h¥dro 2H
pyri m di ne- 1U%§ Bésdimeth Pﬂoéﬁlﬁﬁhﬁﬁlﬁﬂ@ fq_lg)vgggﬁ@procedure of Exampl
2,5-bis-tri npl e
25, i nt ehre #%?{é V was&é%)tggt?%g 11?5*?’%{5%51 i gl&#ﬁgﬂ{o? gH(E: glrjr%%nt? nd" was
obt ai ned i 438 ;%1@1f@lmlhgth@mmurmspmmmlﬁm@mw| bed in Exanpl e 28.
I—I-NI\/R(IVEC]—{-d4 400 MHz): 8 7.94 (d, 1 H J 8.4 Hz), 7.84 (d, 1 H J =
7. FTENMR (DMFO- da@@MHz) BOI992 6, 2H), (1rﬁ6 @ ¥, 2715He) 1.48-H47] =

4 H),
M?-Ng)z Zr éxg%p&ttxéo%* (s, 3m, 3.0 2%“5-50( 1%?8(505(1% ﬁ%ll&%FQ 1H)4ﬁs

(2,5-Bis- Ly |7 Méﬁéonet hyl phenyl ) - 5- cyan- 4- et hyl - 2- oxo- 3, 6- di hydr o- 2H
yrlmdlnel- ylic acid ethyl ester 25 Using
, 5- bi s-1ori f 1 uor onet hl benzal dehyde and foll owi ng the procedure of Exanple

8.
0.
(
6-
p
2
2
(0]

5, internediate XXV was obtalnedln 25 %W%'zeld and the title conpound was
btained in 55 %yield 1H NVR ( CDC13 Exagw! 8 8.43 (s, 1 H, 7.88 (m 1

0 119 (15 He-glyehoipyienBin Gl dl@{sﬂfz%ﬂ@%iﬁﬁiﬁ%a%@%agiag
PCT/ US02/ 094eil ethybenpdre 53
5- Gyano- 6-( 3Umt hc}lyc c?prrggar;lggarggfa?a’ehyde anrgiegoﬁll%lmng t%)e( %1c§cedure o )ég(;r?lplzel_.'%
15  intermediate XXIV was obtained in 83 % yield and the title compound was obtained
in 36 % yield.
IH-NMR (DMSO-ds, 400 MHz): 83 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): 85 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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pyri m di ne-|-carboxylic acid ethylam de Starting with the product of
Exanpl e 48, the title conpound was obtained in 57 %5 yield by ester

hydr ol ysi o d2igzfiedm hydr oxi de i n aqueous met hanol ) and coudt/i20d49l he

resulting carboxylic acid with ethylam ne (water sol uble carbodiimde and

hydr oxybenzotrl azole in acetonitril e) 1H- NNR (NEO—l— d4, 400 MHz): S 8.97
1H, 7.68 (d, 1 H J = 1.8 Hz), Fxagap H, 7.38 (m 2 H, 6.10

(s

(s, 3105 2 Syhi o2 hgor Slgfiﬁ‘garﬁz e‘fﬂﬂeﬁw%ﬁ -&%&«;@E%-og‘m&ﬂ et 54
5- Cyano- 6- (Q})@j&ﬁjdﬁnélfdaubﬁxypi&ei&jdéthﬂamiﬁﬂhyl - 0x0- 3, 6-di hydr o- 2H pyri m di ne
- 1-carboxylic¢ acid ethylamde 15 Using 3- cy no- 4-f| uorobenzal dehyde and

fol 1 owi ng t H&1pg dEBeR-e-tHHlugsometidbengaldeh yeangdatlowiag ba mogediraek ai ned i n

ocelo € B RO ST PR SBEL,

7.74 (s, 1 Hptaineddn 15 yleltfollodving tHenprodeduld) des&nﬁéﬂ niltExailn];ﬂb 281
6. 32 H, HZ .
LC/ lvs( ?Es+) Hﬁzliil\’{li@ﬁs, é@@HMHzamé)%ﬁ% (Egatf»;? §4§5Hz), 3,506 (m, 2 H) 759 (s 1 H) )

5- 6- Lt -2 ry mdi ne-
1- (%?ngyl fcaffa%ﬁqd glEE S5 ?{%2%%15 w?ﬁg’tgyb{}a%gﬁ%?‘f‘ o?o%lé %gde-iﬁ%ej and
fol | owi ng tthzpdemma Hf J EXaOpize: 26/MS i(ESeImctil\&i-t-H)"}(Z@y(MlaNaﬁbt ained in

62 %yleld and the title conpound was obtained in 30 %yield. 1H NWR
(MeOH d40 400 MHz): 5 7.71 (m 2 H), 7.38 (t, 1 H J =8.3 Hz), 5.93 (s, 1

H, 432 (m 2 H, 2.20 (d, 3 H J :,1%?3’11%%)5 1.32 (t, 3 H J =7.0 H).
LC/ M5 (ES+) 30 329 (MrH) +. 53 WD 02 BcT/ Uso2/ 09494 Exanpl e 56

5- Cyano- 6- ( - aniimrét(Bﬁlmo@tr)ﬂdemmdnlyylpﬁequ)ﬂhﬁhﬁl-hyﬁb@,@ﬂﬂpﬁrbm}ﬂi ne-| -

car boxylic ap%,lr{jnn%

éillfacra{]rl()joexylic 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 (t, 1
H,J=9.2Hz), 6.03 (s, 1 H), 4.28 (m,2 H),2.20(d,3H,J=0.9Hz),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-ox0-3,6-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-dg, 400 MHz): 88 0.88-0.92 (m, 6H), 1.23 (¢, 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, T = 6.82 Hz), 10.37

(s, 1H). MS: 250 (M-H)-~.
30
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Usi ng 2, 2-di net hyl propi onal dehyde and foll ow ng the procedure of Exanple
26, 5 internediate XXIV was obtained in 57 %yield. The title conpound was
obt ai ned W 02m4of@yi el d foll owi ng the procedure descri bed gay/soainioe 28.
1H NVR (DVBO-d6, 400 MHz): SS 0.92 (s, 9H), 1.06 (t, 3H, J = 7.15Hz),
1.43-1.47 (m 2H), 2.05 (s, 3H), 3.21 (m. 2H), 5.20 (m 1H), 8.60 (m 1H),
10.42 (s, 1H). M8 277 (MH-. 10 Ex lg p2

5
5- Cyano- 6- C\C RV s iRE 2 (9-v3 P dl R¥ds:0- 20 pyr Lk di pe- | - car boxyl i c
aci d et hyl ’5’2?2?‘5‘85?‘%3‘4‘59? |‘{o}’§rh‘8%a§§ﬁe(ga?§‘bzg?<’§q g’ﬁﬁ%&‘@r}gﬁf%{ﬁ‘gﬁ%ht he
procedur e ofcaibxexybicaciRbethibestért er redi ate XXI'V was obtained in 83 %yield

d the titl btained in_36 %.yield 1H NVR_(DVSO d6, 400
M) S 0, e SRRt carpori0ads aphoUgRHTE fhepsoqeire GXATIDE .00 ).
]2_H§) 5 K/E’ gig)iletl\eﬂﬂnl_@été 2)%)%%%% lglétlé%lgd%l 68 A Freldidid tle T8 cdmpbifnd wasbbtindd
5- @ano- 6- cyoBBFh gm:j/d 4- et hyl - 2- oxo- 3, 6- di hydro- 2H pyri m di ne-1| - car boxylic

acid ethylami de Using cycl opropanecar boxal dehyde and_fol |l owi ng_t he
procedur e o?@%(m%ﬁmr@ﬂgﬁﬁgﬁoﬁésx&w 8% (Bpt Bkt (Sn?@, 950 el d.

The title c d optai ned 4 o Yisl lhGy p re
doscri bed | N TEsanpl o3t THY R PANESHS: VIR ) TR PR SR By

1. 05-1. 09 (rH), 48D, 3.104 £5,0 HAHLC/MSABSI) 23 (M-HY . H), 4.66 (d, 1H, J = 8.30
Hz), 8.74 (m 1H),10.36 (s, 1H). M5 247 (MH)-. HRVS 247.1195 (MH)-. 30
54 WO 02079169 PCT/ US02/ 09494 Exanple 59

5- Cyano-6-(2-fluoro-5-trifluoronet hy'ﬂ&?ﬁ'ﬁlbb‘l' nmet hyl - 2- oxo- 3, 6- di hydr o- 2H

5-Cyano-6-[3-(2-hydroxyethylcarbamoyl)-phenyl]-4-methyl-2-0x0-3,6-dihydro-
2H-pyrimidine-1-carboxylic acid ethylamide

15  Starting with the product of Example 48, the title compound was obtained in 60 %
yield by ester hydrolysis (lithium hydroxide in aqueous methanol) and coupling of the
resulting carboxylic acid with 2-aminoethanol (water soluble carbodiimide and
hydroxybenzotriazole in acetonitrile).

'H-NMR (CDCl3, 400 MHz): §8.73 (t, 1 H, T = 5.3 Hz), 8.03 (s, L H), 7.75 (t, 1 H, J

20 =1.8Hz),7.68 (m,1H),7.51(d,1H,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, ] = 4.8 Hz), 3.59 (q, 2 H, ] =4.8 Hz), 3.31
(m, 1 H), 3.22 (m, 1 H), 2.18 (s, 3 H), 1.13 (t, 3 H,J =7.0 Hz). LC/MS (ES+) 372
(M+H)*, 394 (M+Na)*.

25 Example 64
5-Cyano-6-(2-methoxyphenyl)-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-methoxybenzaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained in 17 % yield and the title compound was obtained

30 in 28 % yield.
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pyrim di ne-1-carboxylic acid ethylam de Using
2-fluoro-5-trifluoronethyl benzal dehyde and foll ow ng the procedure of 5

Exanpl e 2%0 i2npeitspedi ate XXIV was obtained in 41 %vyiel d. ptheudobid@4

conpound was obtained in 75 %yi el d foll owi ng the procedure described in
Exanpl e 28. AH NVR ( CDC13, 400 MHz) S8681_§;iz 1H J=4.8Hz), 7.60 (m
2 H), 7.37 (H-NMRyA OOMH_Z2CQC13)15+H27J(H 979 Hiz BH)B2. M(c(g* Q.6Hy, 319, 386(m 1

(e (oo arih b s S s bR A robis 1ed! 7%l 7ad . -

5- Cyano- 6- (21—H)|Nf8‘g)1@(N{[l;H§“‘| uor onret hyl phenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri m di ne-1-carboxylic acid ethyl ester Using

2-fl uoro- 5 trifluoronethyl benzal dehyde and followi ng the procedure of 15
Exampl e 25, intermediate XXV was Obtﬁl ne&ﬁ/ﬁg 41 %yield and the title
conmpound™ was obtained in 38 %yield. (CDC13, 400 MHz): 8 8.27 (s, 1

H, 7.65 (ms-cyhho 67(zﬁﬁemy§hdrbyl) Zni’e‘ihﬂtz-oio 36-dihydrél 2B - muﬁn@li (s 1
H, 4.28 (m 2'H ,2201& J =0.9 Hz), 1.29°(t, 3 0 Hz).
LC/ M5 ( ES+), @vboxyliciaeid e y!ammNa 20 Exarrpl e 61

5- Cyano- 6-i 5@, carboxylic
aci d et hyl esétﬂgﬁ)& tﬁo%&ﬁ?%%%@g%%%%fa%ﬁ %}’% %rgaced&% f? O%ng\% in% t he

procedur e ofinfexasgihte )Q?GIV 2as bbhlettd il aveyXM. \U thé hirededast dffExdtnple Y76l d
and the title Qﬁrrpoun was obtained in 23 %yie 1H—NI\/R (DI\/SOdG 400

MHz): 8800, dhe Htlgoomppungiyyas optained in 8 Hyield. = 7, 10 Hz), 1.90-1.95 (m 1H),
L0 {5 S AR B g e VT a5 -
3.33 (m, 1H), 3.86 (s, 3H), 6.47 (s, 1H), 6.62 (s, 1H), 6.9 (m, 2H), 7.2 (dd,J1 = 1.5
Hz,J2=7.6 Hz, 1H), 7.3 (dt,J1 = 1.7 Hz, J2 = 7.2 Hz, 1H), 8.7 (bs, 1H). MS 315
(M+H)*.

15 Example 66
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,
intermediate XXIV was obtained in 33 % yield and the title compound was obtained

20 in 43 % yield.

'H-NMR (400 MHz, CDCl3): § 1.26 (t, J = 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)".

25 Example 67
6-(2-Allyloxyphenyl)-5-cyano-4-methyl-2-o0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-allyloxybenzaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained in 33 % yield. Using the procedure of Example 27,

30  the title compound was obtained in 23 % yield.
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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 Using naphthal ene-2-carboxal dehyde and

fol | ow ng BsReedure of Exanple 25, 5 internediate XX \bVagsoebained in
64 %yield and the title conpound was obtained in 39 %yi eId 1H NWVR

( DVBO- d6, 400M—|z) 810.54 (s, 1 H), 7.96 (m 3 H, 7.78 (s, 1 H, 7.56
(m 2 H, 7.BSNMR (400HyIHE, @mﬂg 8121)12 (5 J9:87 Ost :BHI)DZMS BEI)( 312 (&, H),B.3 7.0

t 336 (MrH) +. 10
g;’nmzelég)( (m, 1H)|_26(m 2H)(535 (m, ZH) 6.1 (m 1H) g38 (s, 1H), 6(50 s) 1H), 65 H)
5- Cyano- 6- [ 2 I I+] 4- et hyl - 2- oxo- 3, 6- d| hydr o-
2H pyri m di %41722 g gh iy/lggjrln 5 Starting with the product of

Exanpl e 48, the t|tIe corrpound was obt ai ned in 60 % yield by ester
hydrol ysis (lithium hydroxide in aqu%ﬁus nmet hanol ) and coupling of the
resul ti nj carboxylic acid with 2-arni Me ¢8| (wat er sol ubl e carbodiimde

T o s o s T T A
(m 1 Hj 7c5tBQxyllchcidethykesYe15 Hz), 7.39 (t 1H ) =75 H), 7. bo (t, 1
2 8J H; ), -8 giglfl% %brﬁm%enzéd%vde&nﬁgolﬁ_ﬂwmg tliegprpgeduge %E‘ngnﬂlg 2?9 (9, H2 5' :J -

7.0 Hz). Ldlﬁ@rrﬁéﬁdﬂa SR/ wﬁ%ﬁ)ﬁhed%%o OO died tRe 1ifRE BOR ggurﬁflwas obéalned
5- Cyano- 6- ( 2- net hoxyphenyl ) - 4- msthy - 2- 0X0- 3, 6-di hydro-2H pyri mdi ne-1| -

car boxyllioc asidd %vio)d- ester Using 2-met hoxybenzal dehyde and foll owi ng the

Phe tit1 o coRpouma qudiss SPRRE 36T 17e! dalh ams. . ?%w@ﬁbﬁ%%@i/%y'?e | ‘: iZd
J

(F’gT/ 330260232%23%%% 190y, M%Ebﬁ@?% (mB?,i{% 776@1 g2 SOSI:?Z %HD#ZMG &

2H), 7.06 (MY, 7.2 (m 1H) 7.33 (m

15 Example 69
6-(2-Bromophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethylamide
Using 2-bromobenzaldehyde and following the procedure of Example 25,
intermediate XXIV was obtained in 50 % yield. The title compound was obtained in

20 46 % yield following the procedure described in Example 28.

'H-NMR (MeOH-d4, 500 MHz): § 7.55 (m, 1 H), 7.30 (m, 2 H), 7.15 (m, 1 H), 6.46
(s, 1H), 3.14 (m, 2 H), 2.04 (s, 3H), 1.04 (t, 3 H, ] = 7.1 Hz). LC/MS (ES+) 364
(M+Hh.

Example 70

25  §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 XXTV was obtained in 66 % yield. The title compound was obtained in
62 % yield following the procedure described in Example 28.

30 'H-NMR (DMSO-ds, 500 MHz): § 10.49 (s, 1 H), 8.79 (t, 1H,J=55Hz),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),
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1H). M5 316 (M+H)+. 5 Exanple 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 i ARy Nyl am de. Using 2-net hoxybenzal dehyde a%ﬁ/@éo%yﬁﬁg t he
procedure of Exanple 26, internediate XXIV was obtained in 17 %yield.

Usi ng the procedure of Exanple 27, 10 the title conpound was obtained in 8
%yield ' HNWRSsIGD, W,(HICD(ED:BX.OMS,B.HB 104, (t,B H, r=0.1Hdz). 3LH/MD(BS¥)s, 3H),

3.25 (m 1I—l)1 g[?i_? m 1H), 3.86 (s, 3H), 6.47 (s, 1H), 6.62 (s, 1H), 6.9
(m 2H), 7. 2080 = 175 "Hz, 32 ="7.6 Hz, 1H), 7.3 (dt, J1 = 1.7 Hz, J2

= 7.2 Hz, 1H) 8.7 (bs, 1H. M5 315 (M+H)+. 15 Exanpl e 66

6- (2- Al l yl oxyphenyl ) -5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-1 -

car boxylic aci d ethyl ester Using 2- aﬂlxa}hpiﬂﬁﬂenzal dehyde and foll owing the

d d 1,V _wa n 33 % vyield and
Proce ol o kSRS R PR
5.30(0, 0 fi‘%"‘i"y@‘“%%&“”%e%%‘i(és 2160 k) 6.0 (s, ?H)(me 1 14,
6.9 (m 3HUsmE %@emlowbpnzmhyd’g al(ld\/ﬁqll)owmﬁlemmm @& Example 26,

car boxy| | ¢ AR PSR ARRBRIEY Wi B S0 AIar LN SRRV TURPRE e

pr ocedur e omeAampieﬁad 26, inter rredl ate XXI'V was obtained in 33 %yield.
Usi ng the procedure of Exanple 2 30 the title conpound was obtained in

23 % vyi dod. EPNMR (ZP6T9469 l@é@é/(OQAFQYLOHWHMRW ODJM—Q9HZD@&I$42B 1 12

3 35J(;1 722{)(%8@"#%@%, =610§48_?{%’sﬁ%;35]}%z1§%0( 71?,&#%6”1 ;g!i n%H?ﬂ(%B 7.25

(m 2H), 8. {uf k8L, A0 mMHB4US ;. MS 392 (M+H)".

Example 72
15  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,
intermediate XXTV was obtained in 45 % yield. The title compound was obtained in

30 % yield following the procedure described in Example 28.

20 H-NMR (DMSO-dg): 83 1.10 (t, 3H, T = 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)".

Example 73
25  6-Benzyloxymethyl-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
Using 2-benzyloxyacetaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained in 45 % yield and the title compound was obtained
in 80 % yield.

30 H-NMR (DMSO-de): 88 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)".
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5 Exanpl e 68

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

car boxyl i weagidegd hyl ester Using 2-bronobenzal dehyde and gaaliogiong@st he
procedure of Exanple 25, internediate XXIV was obtained in 50 %vyield and
the title conpound was obtained 10 in 31 %yield. 1H NVR (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), J =8.0 Hz, 1H). M5 364

(MrH) +. 15 Exanpl e 69 Bl 74

6- ( 2- Br onoplta(3/ByorneaAnoropheryIglcydno-domattil A 6xod3,6-dhydno- 2 di ne- | -
carboxylic acid et hyI am de Using 2- brom)benzal dehyde and follow ng the
procedur e ofPyrimiding1lxgrboxylicac lamigls| v was obtained in 50 %yield. The

descri bod ;g Bbranha: ﬁ%kﬁb@%@%ﬁéﬂ%‘% by ALASE BPERERGETR S,
(m 2 H, 7 _111151‘1'(1@’(11&11:3: }HEIC\;// f\é//gsl?bEtg%sd :13%39-%( ﬁﬁf[‘l{eﬁltle&olk%poggd géls obtainddhf, 1.04
fst ’c,ygngi 6:]( ?%%tyllv?ggﬁ‘ﬂkémg}hwfﬁﬁdﬁm descrihest 13156‘381 n&’r 0- 2H- pyri i di ne-1 -

carboxylic a i@@_ i t y. h al |-oxd t he
procedﬁre of izﬁarrppg ,gﬁ’i4§t6ernggpgp%m tggﬁgdrsﬁ%h%% 75)/g,gyﬁ'%g’lld The
title conpou{m)dmmt cltH,aJ' ﬂed; IiIil) 762 (ﬁi), yuH;)L d 1t)<qé I1cm 13016t (A€ 20N CHYUE 3 H),
described in Ex(a’rg) é 500 MHz): 6 10.49 (s, 1 H),
8.79 (t,101 {03t H, % ﬁz‘?HZ? b@fl\(IS( §+) $$1 (M*H? 7 Hz), 6.92 (m 1 H), 6.81
(d, 1 H J=7.7 H), 6.75 (s, 1 H, 6.06 (s, 1 H, 58 W 02/079169

PCT/ US02/ 09494 3.74 (s, 3 H, 3.17 (m 2 H), 2.07 (s, 3 H, 1.04 (t, 3 H,
J =7.1 Hz). LOM (ES+) 315 (MrH+) Exaxaplpl7é 71

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

pyrimidine-1-carboxylic acid cyclopropylamide
15 Using 3-bromo-4-fluorobenzaldehyde and following the procedure of Example 26,
intermediate XXTIV was obtained in 99 % yield. The title compound was obtained in
54 % yield following the procedure described in Example 28.
'H-NMR (MeOH-dy, 500 MHz): & 7.46 (m, 1 H), 7.25 (m, 1 H), 7.14 (t,1H,J=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,
20 1H). LC/MS (ES+) 393 (M+H™").

Example 76
6-(5-Bromo-2-fluorophenyl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-
pyrimidine-1-carboxylic acid ethylamide

25  Using 5-bromo-2-fluorobenzaldehyde and following the procedure of Example 26,
intermediate XXTIV was obtained in 71 % yield. The title compound was obtained in
70 % yield following the procedure described in Example 28.
'H-NMR (MeOH-d,, 500 MHz): & 7.50 (m, 1 H), 7.43 (m, 1 H), 7.10 (m, 1 H), 6.22
(s, 1H),3.22 (m, 2 H),2.11 (d,3H,J=2.2 Hz), 1.11 (m, 3 H).

30
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5 6-(2-Benzyl oxyphenyl ) -5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H- pyri m di ne-| -
carboxylic acid ethyl ester Using 2-benzyl oxybenzal dehyde and foll ow ng the
pr ocedur ew®f o2k¥eugpl € 26, internediate XXV was obtai ned iprisodmyfog!l d and
the title conmpound was obtained in 54 %yi eld. 10 1H NWR (CDC13, 400 MHz):
81.25(tJ:70Hz 3H) 182(d J =0.9 H, 3H, 4.21 (m 2H, 5.04

(dd, J1 = 10.5 Hz, 31.2 Hz, 2H) Exgmple7Z 1H) 5.84 (s, 1H), 6.96 (m

2H), 7.30 (g A 3.

6- Benzyl oxyrreﬂ hi;? %Zﬁ%%%h@lhswﬂﬁgéoﬁwg %’B?ra’g% pyrﬁi di ne-1 -
carboxylic qgflrﬂnﬂﬁﬁkyl&aﬂﬁiﬁ(yﬂﬁlaﬁﬁl @chﬁﬂépﬁﬁﬁﬁ@@et aI dehyde and foll owi ng the
procedure of Exapple 26, internediate V was obtained in 45 %él el d. The

title conpolfiger r%@@rﬁh&yolmzalédlw éi@il%pgéwm cedyie of Foaarnle

geg cr '( ge‘é‘ ' @nt@éﬁéﬂg&g %%N( ads %‘H&@g{ Hﬁg; g@) ThQQE%DC%)gﬂ)Q)E&d ?!Hs gtﬁsnea %n?‘;’ o Hfin
1H), 7.27-7 794%1(ymld bdf)owidg 8@ frocedme ddsribeddn Exafopte 28. 1H). Ms: 327 (M H) -

HRME 327. 1450 M H)-. Example 73 2§
6. Bonzyl oxynBrNYIR EVeQRds 200MER 5 353 3 . didfyens 8 o7 i (sl dDr621

car boxylic t | I n I ng the
procedﬁre o?gl‘:lxq{gg (Egslﬁ nter@b%h%%? nf(étﬂ‘\% é@’t%lﬁzwdﬁ ﬁ%ﬂijtl‘slfrI odyﬁm(,avi d and
the title cgmpodhd was obtained in 80 %yi eId. 30 1H- NWMR (DVSO d6): 88
1.28 (t, 3H, J =7.13), 2.05 (s, 3H), 3.58-3.70 (m 2H), 4.29- 4.35 (m

2H), 4.38 (s, 3H), 4.97-4.99 (m 1H), 7.25-7.35 (m 5H). MS: 328 (MH)-
328. 1297 HRVS (M H 59 WO 02/079169 %QE.@?? 09494 Exanple 74

6- ( 3- Brono- 4-f | uor ophenyl ) - 5- cyano- 4- net ff - 0X0- 3, 6-di hydr o- 2H

pyri m di ne- B-Cyparonéy(BjSedibromophdnyl)adrntkdhyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-

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, J = 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, ] =7.1 Hz, 3 H). LC/MS (ES+) 441 (M+H)".

20

Example 79

5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-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-d, 500 MHz): §9.15 (s, 1 H), 8.21 (m, 1 H), 8.17 (d, 1 I, T= 1.6
Hz),7.76 (d, 1 H,J =7.7Hz),7.66 (t, 1 H,J=7.7 Hz), 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").
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5 Using 3-brono-4-fluorobenzal dehyde and foll ow ng the procedure of Exanple
26, internediate XXIV was obtained in 99 %yield. The title conpound was
obt ai ned W 02899 Yyi el d foll ow ng the procedure descri bed ﬂm/@gmme 28.

1H NWVR (DVMBO-d6, 400 MHz): 8 10. 55 (s, 1 H, 8775 (t, 1 H J =53 Hz),

7.55 (m 1 H, 7.42 (t, 1 H J =8.8 Hz), 733(m lH) 6.10 (s, 1 H),
3.16 (m 2 H, 2.09 (s, 3 H, 10 1. Jxample$0H, J = 7.0 Hz). LC/MS (ESH)

381 (MrH+).

21t ERR Sy G aelyigp s 3 g By 1
pyrim di ne- leaebstydicydcid eth§l estéxry cl opr opyl am de 15 Usi ng

3-brono-4-fl ugrobenzal dehyde and foll owi ng the procedure of Exwgzpl e 26,
i nt er nedi at 47908 ¥Pheretbypdyase@ldehydroanh fpllawing the gracedyre of EapoD

Th R (R0 %ﬁm%% o Ol il S 7 PIRAUHAGHE RS bRl ) &’?%ngdl H
= 8.8 Hz), ih184%ERldl H), 2.54 (m 1 H), 2.05 (s, 3 H, 0.63 (m 2 H),
0.42 (m 1§)H 0.37 (m 20 1 H. LCM (ES+) 393 (M-H+). Exanple 76

6- ( 5- Br ono- 2H-NMREPMSH1d), @Wmm 286t BH,-12= BAGED), BOAI(HBE) 2. 25Kt, 2H, T

5 or oo 2. 1 FbF G ar adnyarsBhd 1or @@Epzéﬂﬁ@’f%%@eag BT B2,
obt ai ned | n 1078 & JEb B8 APTGHG Iﬁ%yf%ﬁ%&@@éth bed in Exampl e 28.

1H NVR (IbeCH- d4, 500 MHz) : 8750(m 1 H, 743(m 1 H, 7.10 (m 1 H),

6.22 (s, 1 H, 3.22 (m 2 H, 2.11 (d, 3H J=2.2H), 1.11 (m 3 H. 30
60 WO 02/ 079169 PCT/ US02/ 09494 Exanjixanyple 81

gy§ |5 m.B(rjiogg %bg&gox%?@x’g% g(ogd@ﬁopr O!yge‘fg%hh dr%sxﬁi giy(élnq{dl e- car oxyhc

5- br ono- 2- f |acit ethglamaiddehyde and foll ow ng the procedure of Example 26, 5
i nt diate XXIV was obtained in 71 %vyield. The title_conpound was
Iogt gir ggd i n%smg 3-phenylpropionaldehyde and foflglw1ng the procedure of Examngle 26,

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

42 % yield following the procedure described in Example 28.
IH-NMR (DMSO-ds, 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-o0x0-6-thiophen-3-yl-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid ethyl ester
25 Using thiophene-3-carboxaldehyde and following the procedure of Example 26,
intermediate XXIV was obtained in 50 % yield and the title compound was obtained
in 30 % yield.
'H-NMR (DMSO-dg, 400 MHz): 85 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+):
30 292 M+H)*.
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70 %yield followi ng the procedure described in Exanple 28. 1H NWR
(MeOHd4, 500 MHz): S 7.51 (m 1 H, 744 (m 1 H, 7.11 (m 1 H), 6.21

(s, 1 H) W%@Q,ﬁll@ 1H, 2.10 (d, 3 H J =16 Hz), 0.70 (gp1/es05h9499- 51 (M
1 H, 1 H. 10 Exanple 78

5- Cyano 6 (3 5 di br onophenyl ) - 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne-| -
carboxylic acid ethylam de Usi ng 3, 5- di kixampdeB83al dehyde and fol |l owi ng t he

d f le 2 di at Y i.ne n46°y|eld
The 111 oo ab vmetiybbasrRa M outobayher axrah- SR> DHePpiBud
descri bed 'r_baEbéli‘Sﬂiceac%?eth%vl'bMP ( DVBO- d? 400 MHz) S 10 60 (br s, } H),
8.77 (t, J 5.4 1 H; 7.85 (t, J =16 Hz, 1 H); 7.42 (d, J = 1.7 Hz,
7.1

2 H: 6.08 (Iésmg.SmethBhsmazpl@G C(arholedlelblydeza,rrd&dlswm@ th¢-procadwas of Exampte

5 oyano. 4- methEath RV ghisifon 2% Beldng dhe i R AT Re- 1 -

carboxyli ¢ ahisin&d@l 6m90yHNet hyl am de Using 3-ni trobenzal dehyde and
foll owi ng the procedure of Exanpl e 26, internmediate 25 XXIV was obt ai ned
in 92 %yi el #-NMR (PMI@-dect¥dHa): Weld). Shisail Hp 6. IN(s5BHYSWMSesdLHY, d121dgi ng t he

procedure d ril 4 9.15 (s, 1
H, 8.21 ( Jlbfgléf gﬁ@m%ﬁﬁ ék%ﬁwz‘z“@%dw??i%n @Nﬁ% 7.7 H),
(7m662(tH) ZMDM%G -df; ZOd‘R’ﬁHz)ﬁﬁzl%(Ssi 161169 15?]? 8%815(5157 ?_104'7109396%479@ 35) g 009
LG/ M5 (B8+) -815239 68/1981,#}9 55,116\/&5 02/6879]16& PIST(HS$DZBG)9M9H) .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-| -
carboxylic acid ethyl ester Using 2-phenethyl oxyacet al dehyde and fol | owi ng
the procedure of Exanple 26, Example 84

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

15 Using 3,5-dimethylisoxazole-4-carboxaldehyde and following the procedure of
Example 26, intermediate XXTV was obtained in 74 % yield and the title compound
was obtained in 47 % yield.
'H-NMR (DMSO-ds, 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): 8 167.03, 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-oxo0-6-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)".

63



5 internmediate XXIV was obtained in 38 %yield and the title conpound was
obtained in 18 %yield. 1H NVR (DVMBO d6, 400MHz): 81.23 (t, 3H, J = 7.1

Hz), 2. 00wso2/03%ls9 2. 75 (t, 2H, J = 6.7 Hz), 3.59-3.85 (mc)so2Ae4d8- 4. 20
(m 2H),4.81 (br m 1H), 7.19-7.27 (m 5H), 10.26 (s, 1H). M5 342 (MH)-
HRVS 342.1458 (M H)-. 10 Exanple 81

5- CGyano- 4- net hyl - 2- oxo- 6- phenet hyl - 3, 6- di hydr o- 2H pyri m di ne-| - carboxylic
acid ethyl am de Usi ng 3-phenyl pr opi onal ﬁ§§%ﬁ§’? gﬂﬂd foll owi ng the procedure
of Exanple 26, 15 internmediate XXV was 0 hed in 58 %yield. The title

conpound wass-Ghaé-datdeihyl-643-1fethiyithibpheh /2oyl -2m o6 AilahLIE-petnidiked in
Exanpl e 28. 1H-NI\/R DVSO- d6, 400 MHz): 81.07 (t, 3H, J = 7.1 Hz), 1.80-2.03

(m 2H), 2. carngymadzﬂsial?ld% (m 2H), 3.19-3.22 (m 2H), 5.12 (br m
1H, 7.18-7. @SQIZ%(V?J@&W%O@ZQ Z(QE%Cg&Idjehgrde A fgﬁo&/ﬁrg tﬁy%)roc%rg E)iLEgiMllﬁpe

HRVE 311. 1493
5- Cyano- 4- nexthjrdterdrediate mmmlﬁeq/in-ﬂ %-yie1dy The tiflélepyipbumddiv ieobtained

b I th t i ophene-3-car boxal dehyde and
fcglrl g\fmyn:gct ﬁﬁllg é’é%‘ijf’cgls er%ﬁ’ﬁd’ﬁ?‘@ 15, es?rmeérlﬁgéﬁ@P@%XI \Y vva>s/ obtained in
50,231,220, ey Nk SrARSBRUTIRIAR B8 09 ! Do 1) of 0,
2H), 5.87 (15 ) 2117 308 GCMHNLD4L G, 1), 62 EH) = 571 61, (A, 7139 (d, & 88 Hs,

1 VS 292 292 (MkH) +. 62 WD 02/ 079169 PCT/U802/09494 Exanpl e
8;') 3{ )73(t§—569>Hz(1H)H)1062(s 1H). P

I5- qégpgojylnﬂzhélcl egﬁwﬁsﬁw ﬁy?l soxg\ggil eI gygg(r)btz);%relhydgl gﬁ;j
foll owi ng the pr ocedure of Exanpl e
Example 87
5-Cyano-4-methyl-6-(3-methylthiophen-2-yl)-2-0x0-3,6-dihydro-2H-pyrimidine-
15  1l-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): 85 1.20 (t, J = 7.1 Hz, 3H), 2.05 (s, 3H),
20 3.33(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, J
=35.1 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)-2-0x0-3,6-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, 3587, 19.17,
17.81, 14.09. MS (ESI) 307 (M+H)".
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5 26, internmediate XXIV was obtained in 27 %yield and the title conpound
was obtained in 67 %yvyield. 1H NVR (DMSO d6, 400 MHz): 8 10.52 (s, 1H),

6.20 (s, w(poz,osglsgg (s, 1H), 4.21 (q, 2H, J= 7.0 Hz), 2. 4q,d ,303)694,942 05
(s, 3H), (t, 34 J = 7.0 Hz). 13C-NMR (DMBO-d6, 400 170. 87

161. 63, 151 86 150. 57, 147.09, 116.44, 99.35, 10 81. 29, 63.08, 49 55,
16.85, 13.68, 11.56. Ms (ESI), 291 (I\/H—|)+ Exanpl e 84

5- Cyano- 6- ( 3, 5-di net hyl i soxazol - 4- yI t§ | - 2- oxo- 3, 6-di hydr o- 2H
pyri m di he- 1- carboxylic acid et hyI Xé"tm i ng

3, 5- di met hylq.6BAGRbANdpIfALR n?e@gyltz!bk&wmih hi%‘o-mlgﬁﬁ%ﬁcﬁ ef1-
Exanpl e 26, |§‘t32rrred| a(tﬁza XXI\Q/ was obtained in 74 /oyl 1gld and 't he tlntle

conmpound vve@@l‘bfbtvé!ﬁmuiﬂhylﬁml%yl el d. 1H NWR (DMSO-d6, 400 MHz): 8 10.56

15, 2 07 ( Sy oidhanitepnd BeadOiariayledpa il RSPRS00 -

8 167. 03 1@3 HﬁemlkaﬁttelXXIﬂlWas%talﬂé]:ﬁn% % Yidd Athe fidd céﬁg&urﬁkya@,&btﬁﬁe@G
48. 58, 16.77, 13.64, 10.50, 9. M5 (ESI), 305 (M+H) +

85
5- Cyano- 4- ek #9(% zielkinllowing @swmgumdescrémdmmﬁamplz%%NM (AMIO-dp5

car boxylic y. t oxal a oW ng
t he prgcedurgt@frﬁéz #f})fg%g%JUSi ﬂ?{& %‘gbagﬁn(e@)\/gﬁgs(nb 1%3@@ Eﬁl )éyi el d
and the titl S n igl + 400
e e iy 5(@(16}9@@?@% 148 sebgﬁu&‘éﬁmﬁz 188 1%6\4 (§ ﬁ{2)4 "gb’&)(@%@fﬂlg) 58 Cs
1H), 7.02 (HRMS)ESD: 65766(%76J(M~P® 4 Hz, 1H) 7 56 (m 1H), 10.58 (s, 1H

M5 (ESI) 290 (MH)-. HRVS (ESI) 290. 0598 (MH-. 63 WD 02/079169

PCT/ US02/ 09494 Exarrpl e 86

5- Cyano- 4- net hyl - 6- (3- met hyl t hi ophen- 2- gkample®00- 3, 6- di hydr o- 2H pyri m di ne-

1-carboxylic acid ethylam de
6-(4-Bromothiophen-2-yl)-5-cyano-4-methyl-2-0x0-3,6-dihydro-2H-pyrimidine-1-

carboxylic acid ethyl ester

15 Using 4-bromothiazole-2-carboxaldehyde and following the procedure of Example
26, intermediate XXIV was obtained in 68 % yield and the title compound was
obtained in 45 % yield."H-NMR (DMSO-ds, 400 MHz): 88 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
(EST) 368 [M-H]". HRMS (EST) 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-carbexylic 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, T =
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)".
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5 Using 3-nethylthiophene-2-carboxal dehyde and foll ow ng the procedure of
Exanple 26, internediate XXIV was obtained in 33 %yield. The title

conmpound waspapd@hyned in 17 %yield foll ow ng the proceduigwasesqohed in
Exanpl e 28. 1H NWVR (DMBSO-d6, 400 MHz): 58 1.03 (t, J = 7.2 Hz, 3H), 2.05
(s, 3H, 315(m2H) 333(5 3H), 6.41 (s, H)682(dJ 5.1 Hz,
1H, 7.35 (d, J = 5.1 , 101,873E#mP!P 5.6 Hz, 10.62 (s, 1H).

M5 (ESI) 30

5 Qﬁam) a2 crca e ogbﬁ‘*!&néf %zg%&%i—’%—%ﬁ%%ﬂﬁ%%@m«m K i di ne-
15 1-car bOX)ﬂyrhnﬁl@néilehhbéxymfaefd éﬂhyngte} rret hyl t hi ophene- 2- car boxal dehyde
and foI | owi ng .t he Erocedure of Exanpl e internedi ate XXI'V was obt ai ned

in 33 % yi el&Pidghe( ﬂﬂ@rppheélwew@ém&cmxalé@mﬁﬁ@é folipwing dhsprerefure of NVR

éﬂ)vsﬁd% ( kel 36, i eimédlole SOy o o 32 2 GiefPurlgihe Bl compllyd, 3. (5,
(d, J = 5. Wasabtaihdd inl® Blidld, 1H). M5 (ESI) 304 (MH). HRVE (ESI)

304. 0746 M

208 o 4 SR, GBS AOD AEZ) B. 1047 (= 3800471 D GOSN 861 i e

- 25 b vl t _azgq| | de

and fgﬁlr O\C/)mx?]i_gkgi)t%@&;grocégurseégl%?lgxlusr#p’ln )Zﬁgﬁ (ay%%wnggﬂ ;&)?\gp‘)ﬁ@ GEE;I ned

i gDé?B% yi elid 3and =t”ne Hzi)t IP@-NMRp(@MsOvms 4ooMHz)n@clsarm(71§5P/9F§n1ab¢gll(H NIVEH)
m

go 2. 67 1(>s 1éﬂ|)6)0 12431%0 (1§3 4@%4}33%1@? ods 152358 1253361 56.88:)81. 263 2 MR &BC1 3,

400 MHz): +149.06, 147.71, 116.31, 115.88, 85. 39,
64.24, 35. 87“6]8?)8 ﬁo ivﬁ(%m 3%?](85'7}1)!\/5 (ESI) 307 (MH)+. 64 WD 02/ 079169
PCT/ US02/ 09494 Exanpl e 89

6- (4- Bronot hi ophen- 2-yl)-5-cyano- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H- pyri m di ne- |
- carboxylic acid ethyl ani de Example 93

6-(2-Bromothiazol-5-yl)-5-cyano-4-methyl-2-o0x0-3,6-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-dg, 400 MHz): § 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, T = 7.1 Hz); *C-NMR (DMSO-Dg, 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.
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5 Usi ng 4-bronot hi ophene- 2- car boxal dehyde and foll ow ng the procedure of
Exanple 26, internediate XXIV was obtained in 68 %yield. The title
conpound wasyaRb@bned in 49 %yield follow ng the procedq;&,%;ggbped in
Exanpl e 28. 1H- NVR (DVSO-d6, 400 MHz): 581.07 (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{ (\HMRIHMS(N&,(AEB-E\){[}B&EBS(MHHJ TIOHERWD), CHSI (3,- 3EB6 8. 29876
(M H) -. Exanpl e

6- ( 4- Br onot Hib 6#3@)1}9 b1 Adilig 1. 4445458 Hpu o2 0% Aldi ne- |

- carboxylic h trer r [ OE%EDZ

and foll gvm n7gg%¥1£ 13’?0%253?5 o?%garrp élégg (Qrﬁ{[)grﬁrf@d4 3@1@ vvas(ilg%%ﬁgl ned
in 68 %yiel@S&nA63.n@64(M-EB". conpound was obtained in 45 %yield. 1H NVR
(DVBO-d6, 400 MHz): 551.25 (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. M5 (ESI) 368
[MH-. HRVMS (ES1) 367.9697 (MH-. 20 Exam ‘g[a%

SQIano4mathyI 20x06[2(4tr|fluorone y enyl)-thiazol -4-yl]-3,6-
di hydr o- 2H y¢fS-@- thhu‘ophewlbﬁuwhl-k >yHeS- cyambwmedsylez-omB;ﬁgdnhydro-ZH-

2-(4- fl i h | ) thi 4- b | dehyd d foll t he 25
pr(()cettllrjlre g?r%yrrﬁﬁﬁe{%q eng ’%Pb :4%\2'4% @t" ﬂsﬁr Voi/(v:s gb%/a?ngg i n0170\'% Sigel deand
f; hiot %g I(e qggg{)ﬂg) gﬂl C%Yﬁ?é)@ﬁé@lﬂ%nlﬁcéﬂogﬁﬁd@h?béjand]-ﬁl%g(t@%%c@@ure‘b@o 'VHZ)

(s, 1H), 105 %ca(rgale zéi)mtenrng@al(eﬁ{’XWas pbigineddn 18K yield. 2Phe(title @ifipadind Wa§ 1
H): 13C NI\/R 166. 18, 154. 49. 60, 142. 48,
30) 135. 79, @ m[@g%fégd%%g tllez%r"@%dureé% %éd T%‘Wle 7.75. 116. 84

82. 69, 6283 52 ey plsve |16, 84
PCT/ US02/ 09494 Ex}ggrlpl\f{%qu SOLR; h60 M) B8 ).0743 7y EM:itz, 38D, W08/ 919

6- [ 5- (4- Chl GxSpterBHD), 66Xa(3.01H)} 6y46](d5! & pahldz ALERR 61971 (d2] 9304 Bz6LH), Ayxdr (e, 2H-
pyri m di ne- lyganhaxyl | 51AQf §LPY! s §31.2Mm), 10.62 (s, 1H). MS (BSD) 383 (M-H)"
15 HRMS (ESI) 383.0013 (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
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Usi ng 5-(4-Chl or ophenyl ) oxazol e- 4- car boxal dehyde and fol |l owi ng the
procedure of 5 Exanple 26, internmediate XXIV was obtained in 22 %yield
and t he twd®eeergpound was obtained in 16 %yield. 1H NNI%C(Tm@@odm 400
MHz): 6 10.48 (s, 1H) 847(m1H) 779(d 2H, J= 8.6 Hz), 7.64 (d, 2H,
J:86Hz)614(s 4.01 (g, 2H, J= 1 Hz 2.05 (s, 3H, 0.96 (t,
3H, J = 7.1 Ysipg ﬁﬁuwvm IhEzDs-5- @bomlé hydg an ﬁollwvmg. ‘escedunfso, 10

147. 60, 143 £ 2, 81.2 62. 71,
49. 80, 8%&11@@ ggﬁgwgh%%%%%&gé Rﬁ%ﬂfﬁ %EXCJ,' %Wgﬁb?) e t1t ¢ dompoung ‘was
6- (2- Br ormt hibeindd B 59 %- ﬁcld)f@lﬂtﬁmﬂgmlﬁlbmbecﬁlr@d&cﬁb&}ﬁlmwﬁ[pk 24+ pyrim dine-1 -

15 carboxylic acid et ester Usi ng - Bronot hi azol e- 5- car boxal dehyde and
fol | owi ng t h&l- B@éé@M\%}é » 4003PE) 0 26,34 (At BB dOLs.el FRXBO\es 1HbtGOSEd in

DvBo e d481%5.w%2§< 5, SOTROIAG ), 95 2L IS g LMy g LN, (1
20 2H), 2.15j61%): 8H)s55.54, 231.46, 158135, 349339 1343%271’}83% NYR 3DyB6 167, 93400 MHz) :
8 152.49, 151. %8 147.11, 141.99,°140. 174, "137.93, '116. 70, 82.49, '63.91,

50. 06, 17.584.8314688, 14\/34(}2@ ()E‘,SIB?@O ((M{-erl—l) +. Exanple 94 25

5- Cyano- 4- net hyl - 2- 0x0- 6- (4- phenyl t hi ophen- 2-yl ) -3, 6-di hydr o- 2H pyri m di ne-
1-carboxylic acid ethylam de Using 4-bronothi ophene-2-carboxal dehyde and
followi ng the procedure of Exanple Jfample®gnedi ate XXIV was obtained in
68 % vyield. The 4-bronothienyl internmediate was converted to

4- pheny|10hi énleam?rﬁe[ﬁr{édn@ﬂl@negulmlmmhoxwdc‘t-yﬂﬁ-mntlad-%omébﬁd go Theb |
title conpo % ngthe procedure descri be
in Exanpn}jeqﬁg”‘yﬁ’éz%”%%@elg SPpamticgisitfutaiiagd | & (DVBO- d6, 400 NHz):

88 1.07 (t, Ulsm;g 3-(4 nlrﬁhatﬁkﬁlfm@lph%nﬂ%xa%b‘l)eA é’arB&(didEhyaé'*)md ﬁ>116%1{8gsnhelH) 7.30

(t, J =5.1 H, 7,417,453 (m 66-7. 68 3 (s, 1H),
8.71 (t, J :Pf“?;ceéu’Fflzo Epjapple 26, e&tep@edlqtﬂ?ixmweesatﬁmsé@ %leeld Higegsitle

compound was obtained in 63 % yield following the procedure described in Example
15 28.

"H-NMR (DMF-ds, 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, ] = 8.3 Hz, 2H), 6.67 (s, 1H), 3.37 (s, 3H), 3.25 (m,

2H), 2.21 (s, 3H), 1.07 (t, T = 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-dg, 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, T = 7.2 Hz). C-NMR (DMSO-Ds, 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)".
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(ES1) 365.1064(MH)-. 5 Exanple 95

6- [ 5- (4- Chl or ophenyl ) -furan-2-yl ]-5-cyan- 4- net hyl - 2- oxo- 3, 6- di hydr o- 2H
pyri mi di n@:d o2n@9aoxyl i ¢ aci d et hyl ami de Using PCT/US02/09494

5- (4-Chl or ophenyl ) f ur an- 2- car boxal dehyde and fol |l owi ng the procedure of 10

Exampl e 26, intermedi ate XXV was obta| ned i n 16 %yield. The title
conpound was obtained in 43 %yiel dEK Yy the procedure described in

(o By, s OGNS 0@3-%@%8%8*{@%&3@%%%*3*56’*63”972&2 )
3.4 Hz, llﬂlhy(Ym'SZH(pyrlmﬂrhe-l-Zaﬂﬁ)x(vﬁb aaﬂethﬁlaﬁﬁdét J = 5.5 Hz, 1H), 10.62

(s, 1H). M ESI% (ES1)  383.0913 Exanpl e 96
5- Cyano- 4- ~)§4z§rx%uwomﬂlrymhpnwﬁwfﬂy¢atrh@)@é@ﬁhyée wc}f oging hgdr o- 2H

pyri m di ge QX )&P% Ebggﬂ
4-trifl ugr or]Tpé?%)lz/iPt hi aEzo ?%Q%Sét%(éﬁ%é e and&?}g nf:%\lf{nl %\1 % ¥1leld rTc%lgetHur e of
Exanpl e 26, contpenme diasdbraXxt Vh &% yubkiaﬁoﬂedmgrthéiir&de&me Iddscmi’mdd ﬁrhExzimpllee

conmpound obtained in 52 %yi eId 1H-NI\/R(DI\/BOd6 400 MHz): 8 10 84
(s, 1H), 9.22- (s, 1H), 6.45 (s, 4.15 (g, 2H, J=5.7 Hz), 2.06 (s,

151 00, 149, B TP &E‘éwﬁ%sé“f%ﬂ(@“@%@’géﬁp@&%%%m? oL

50. 42, 17. 4421-3]9‘8 1 HB) (7@1()1 BHJJ=(M|HZ'),6%€SIDH9 070 (m 2H) 203 (s, 3H), 0.99
5- Q/ano -nmet h 0- 6- g4tr|fluororret | t hi azol % 6d|h£/dro 2H 30
oL B P R NSO 650 Ve oP 6955 glsac;w 18053,09494

or ocedur e of Rian LJe B AR dP Rt K e ot afhad PhoBBol T 0. e

title conmpouddiiwaes (ERI),ai20a8 (MxFB9. % yield fol l owing the procedur e
described in Exanple 28. 1H NWR (DVSO-d6, 400 MHz): 8 10.84 (s, 1H), 9.19
(s, 1H), 8.69 (m 1H), 6.68 (s,

Example 101
15  5-Cyano-4-methyl-2-ox0-6-(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 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).
CNMR (CDCls, 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-dg, 400 MHz): § 10.56 (s, 1H), 8.79 (m, 1H), 8.56 (s, 1H), 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).
PC-NMR (DMSO-d, 400 MHz): § 153.04, 152.37, 151.51, 149.13, 146.97, 136.16,
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5 1H), 3.15 (m 1H), 2.06 (s, 3H), 1.01 (t, 3H, J = 7.0 Hz); 13C NMWR
(DMBO-d6, 400 MHz): 8 155.54, 151.46, 150.25, 149.38, 143.23, 138. 70,

115. 63, 8RupR/74i6993, 34.83, 16.87, 14.34. M5 (ESI) 360 (dMtisozoseanpl e 98
10 5- Cyano- 6-[ 5-(4- et hanesul f onyl phenyl ) - oxazol - 4-yl ] - 4- net hyl - 2- oxo- 3, 6-
di hydr o-2H pyrim di ne-1-carboxylic acid ethyl am de Usi ng
5- (4- met hane@@lgﬁe?ﬁ%@-%éﬁﬂ}1?09(&%677@0493@&7-@8, é}mahhﬁd?é hd5+ MY GMIhaOT he
procedur e of( le 26, internmediate XXIV was obtained in 22 %yield. The
title conpound was obtained in 63 %yield follow ng the procedure
described in Exanple 15 28. 'H- NWR (DWF-d7, 400 MHz): 8 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=8.3H, 2 6.67 (s, 1H), 3.37 !‘t?zi?nmhﬂ%.% (m 2H), 2.21 (s, 3H),
1.07 (t,

H)
6-[ 5- (4- a]ﬂ o 4pﬁglr_§%f)5) ﬁ@%&%gﬁs'&gﬁ(iﬁ %?@gno- W%t%ﬂry - 2- oi(gsogi,a’%’?’ bl4l'hydr 0- 2H
pyri m di ne- |tetrahpdvoplyrimidin-d-y)-furaaB-ciarbogyligacid ethyl ester
Bl o 26 SR KOO0 e PR 2rbepl bl mElofipping e
o Bxaml o T5RRf PRl Yo delfpliRe XX, VbR A B9 PSR TARR | b
8.43 (s, 1Hyconipodad (wds ob@ided dr-4B 9% yich) folldwis thd pr&iklurddeseribetlin) Exémple (s,

1H), 3.11 (m, 2H), '2.02 (s, 3H), 0.99 (t, 3H, J = 7.2 Hz). 13C NMWR
(DMBO- D!V 400" MHz): 8 152.99,152.51,152.1 t, 149.30, 143.70, 134.17,

129.52, 128.13, 1 . 4 5¢ 1%, ) \ 1 . MB
(BS7 380 (M) + TOAIR (DA, 40 Wilke): (83 00 0, 1 2 12, B, 1 3P (2457

5- Cyano- 4- mh B 22.0% ¢s, 6H)53.0 6ty 2H),H030eet 2H), 51861y JH)o ¥ Bdak Ky 17]53316-

5 (4t 111 uONBran PRy g rbres & it B By daDarlS BT NAD 5
procedur e ofyRNEIse) £455.111aR1-pEdi ate XXIV was obtained in 31 %yield. The

title
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): 85 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): 00152.76, 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)".
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conpound was obtained in 52 %yield follow ng the procedure described in
Exanple 28. 1H NVR (DMBO d6, 400 MHz): 8 10.54 (s, 1H), 8.78 (m 1H), 8.50
(s, 1H), @d@bohes 2H, J= 8.1 Hz), 7.91 (d, 2H J= 8.1 Hz)pcTOushbio¢ds 1H),
3.10 (m 2H), 2.03 (s, 3H, 0.99 10 (t, 3H, J = 7.2 Hz); 13C NWR (DVBO d6,
400 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; Ms (ESI), 420.13

(MrH) +. Exanple 101 15 1

5- Cyano- 4- net hyl - 2- oxo- 6- ( 5- phenyloxazo?“ﬂf Q% 3, 6-di hydr o- 2H pyri m di ne-1 -

car boxyl i ¢ @6Cgams-Hithethiybt2-oxet6r(4:phenylthdaml-Soy1)-8,60dity del-SH -pyrimidinelt or mat e
in refluxing acetonltrlle) of the product of Exanple 99 gave the title
conmpound i n <@sbexylicacyl ethijampide cDC13, 400 MHz): 8 8.69 (m 1H), 7.87 (m

o 218 (g oinsfdiBle s AQ‘ Juuaphy i ronlag fe Pesedye kiseriely). (5

152. 40, 152 263intdrhedidte XXKAG. w43, obl:BRedifl 701%3&6‘36) Thd #8e t@npdiitfl. Wi, obtdibed 7,
80. 93, 48. 25,

5- Cyano- 4- rré?l%i% ei%floglﬁwm 4@2@%91'3/5% H%ﬁlagngw}lplf 5?3' G-E?iﬁﬂgldreo-lgﬁ 2
pyrim di ne- Iy Mtg WMsO-8¢ 480 RiiY): %gg '}g) 908 (5,0, 8 7 g, 1HD), 7.7

5-(4- nltropheny Xazol e-4- car boxal roCedure of

Exanpl ed26 (DHL m),rmrf ghﬂWB%W@slI?BB?Q{IBﬁZHD B@%,SHQI 1d%0 (Ehagjtumb |
COITpOUﬂ wa O |n in 70 ¢ | e 0 ow t he P Qocedadur e escri pne in
Exanpl ¢ 198, (s de 20 Sten s (A8 15057 s ol 15 G b 1y

8.56 (s, 1H)3:&73 1 +312(m 2H), 2.03
(s, 3H), O. 915’3%7: §56H?Q’J83§g) 3477 %é@fsc- |\1>|/5§ %%%8-3 éM% 6 153. 04,
152.37, 151.51, 149.13, 146. 97 136.16, 69 V\D 02/ 079169 PCT/ USOZ/ 09494
132. 85, 126.72, 124.19, 116.57, 80.93 47 87 . 34.70, 16.81, 14.45. M5 (ESL)
397 (M+H)+. Exanple 103 5 xample 106

5- (4- Chl or oppeQyhno-4-heth§LeN3nitrephiilyi R .RROBYS-aftiyd®b 2 -pirigti@ml1 4113, 4-
15 acetic acid tert-butyl ester
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-dy, 400 MHz): § 8.28 (m, 1 H), 8.22 (t, 1 H, T = 1.8 Hz), 7.76 (m, 1
H),7.69(t,1H,J=79Hz),7.62 (s, 1 H),531 (s, 1 H),4.23(d, 1 H,J=17.6 Hz),
20 3.44(d,1H,J=17.6Hz),2.16 (s, 3 H), 1.42 (s, 9 H). LC/MS (ES+) 395 (M+Na)".

Example 107
5-Cyano-4-methyl-6-(3-nitrophenyl)-2-0x0-3,6-dihydro-2H-pyrimidine-1-
carboxylic acid isopropylamide

25  Using 3-nitrobenzaldehyde and following the procedure of Example 26, intermediate
XXIV was obtained in 92 % yield. The title compound was obtained in 29 % yield
following the procedure described in Example 27.

'H-NMR (MeOH-dy, 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),

30 2.19(s,3H),1.20(d,3H,J=6.6Hz), 1.16 (d, 3 H,J = 6.6 Hz). LC/MS (ES+) 344

M+H)", 366 (M+Na)".
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tetrahydropyrimdin-4-yl)-furan-3-carboxylic acid ethyl ester Using

3- et hoxycar bonyl - 5- (4- chl or ophenyl ) f ur an- 2- car boxal dehyde and foll ow ng the
pr ocedur ew®f o2kieugpl € 26, internmediate XXI'V was obt ai ned i pc@@udppo@hd. The
title conpound was obtained in 42 %yield follow ng the procedure
described in Exarrple |0 28. 1H NWR DIVBOd6 400 MHz): 88 1.02 (t, J = 7.2
Hz3H) 1.34 (t, = 7.1 Hz, 3H X@m% 3.16 (m 2H), 4.30 (m

2, 288 (s il g‘*‘fﬁ%‘@#ﬁ‘&eg&?ﬁz%?xenﬁ%dihidr&%@aéﬁ?%%611(12 -

(MH) - 15 Eaaahqsﬂwlchlﬂi propylamide
5- Cyano 4- hyI 6-(5- pyridi n-3-yl gxazol - 3, 6-di_hydro-2H
pyri ni di ne- %%_g % %eélz@g?tgd@taﬂé, ﬁ(&}ﬁmgg Q;gmgcedure of) Example 26, intermediate

5- (3- pyr isdi @zki@mg gb&uéedqa 99%mgse?@hy9&1@@&rﬁr@g§agyg4y§i £ %fe@hgaggg@egd of 20

Exanpl e 26, 1nternmediate XXI'V obt ai ned "
conpound wasfollmbingithegmcadumd%cylbedidlExﬁmIﬂwrmg the procedure described in

Ex | 28. NVR ( DVBO- d6, 400 . 88 10.53 . 1H), 9.04 1H),
oy 2, ehENME g ECss Ao MM B b g 3 F i S @&?z) §2btm Dty (ol

(D|vrso3 déz Eur)ﬁo %Z)ZZ% Qe Jgt%l%% gg dsi, 15T 4 749 %@éGE@) G185, %6 73,

134. 73, 133 XH), 211IZ¥A(sOB H) L .34 4, 2 HYO0.94(t, 8H, 45 7.8 HAB1LC/MH8.(88+184409, 14. 63;

M5 (ESI ), g’ﬁ +( +. 70 WO 02/ 079169 PCT/ US02/ 09494 Exanpl e 105

5- Cyano-4- md &ﬁ% 6)4 phenyl t hi azol - 5-yl ) - 3, 6- di hydr o- 2H pyr i ni di ne- |
- carboxylic acid et hyI am de 5 Using 4-phenylthiazol e-5--carboxal dehyde and
foll owi ng the procedure of Exanple 26, internediate XXIV was obtained in
70 % yield. The title conmpound was oElxainrleOSl n 27 %yield follow ng the

S SRRyt S5 TR A
3 12 (M 2HcarBod%icaRid phbnyldmfife (t. 3H J = 7.
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, T = 7.9
Hz), 7.65 (m, 1 H), 7.44 (m, 2 H), 7.31 (t,2H,J =8.3 Hz), 7.11 (t, 1 H, ] = 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)-2-0x0-3,6-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-d,, 400 MHz): § 8.23 (m, 2 H),7.80(d, 1 H,J=7.5Hz), 7.64 (t, 1
H,J=75Hz),742(d, 1 H,J=4.0Hz),7.03 (d, 1 H, J =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)".
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10 Hz); 13C NMR (DMSO-d6, 400 MHz): ~ ~ 152.79, 151.97, 151.74, 150.61,
148. 43, 133.87, 116.12, 83.68, 34.77, 16.69, 14.39. M5 (ESI) 368 (MtH) +.

Exanpl e 1G® 02/079169 PCT/US02/09494

[ 5- Cyano- 4- net hyl - 6- ( 3- ni t rophenyl ) - 2- oxo- 3, 6-di hydro-2H pyrim din-1-yl]-

15 acetic acid tert-butyl ester Usi n% 3- n| trobenzal dehyde and follow ng the
procedure of Exanple 26, internedi at xampledlds obtained in 92 % vyield and

66,28 (m - o by g BeORELs it gbeiVhs Tiokb % Gampile AT pAY 770 1)
= 7.9 Hz), I:aﬁﬁm(yhcahd-m,Zﬁatﬁﬂu()ﬁo ethybfamile23 (d, 1 H J = 17.6 Hz) 20

3.44 (d, 1 H J =17.6 H 42 (s,. 9 H. LCO M5 (ES+) 395
( M+Na§ + EM %—nitga}aenzalc)iehyde and %olfowmgl_?he procedu§e of Exall_nbple 26, 1nterr§1ed1at)e

5- rrgaa

ca%gQSI ?;c aci y@é%ﬁfgg{f é?ng%@p%@%sT%gﬁgécnqq?ég ugenzaloﬁk%%elh?rsl?&gﬁ #owi ng

t he procedurfellmfzmgxhﬂsrpﬂoeecﬂﬁc desetibedvindiatngple XX V was obtained in 92 %yield.
he titl 9 el |l

decori bea | nENSIASFBEda AR Re G (Sodmnidy €8 1800 0thiS B g 2

o), 765 (m )t L %HL%?%&%#%-%& 0623 P20
(d, 3H J=6.6 H’z), 1.16 (d, 3 H J = 6.6 H). LC NS (ES+) 344 (M+H)+
366 (MrNa)+. 71 WO 02/079169 PCT/ US02/ 09494 25><anrp| e 108

5- Cyano-'4- et hyl - 6- (3- ni tr ophenyl ) - 2+-3%GP B0 hydr o- 2H pyri ni di ne- 1-

carboxylic acg axﬂf—ﬁﬁﬁétﬁm 893 4tiropheiyD- Qroszbem.ahﬂm»f% pYeintiaideoiv ng the

procedure of rrg e 26, internediate XXI'V was obtaihed in 92 %yield.
The title ceapoRKy cwsid aslopiraprlaimide 2 %y| eld followng the pr ocedure

descri bed i VR d4., 400 J =5.3
oy B2 ( oI o 0l St MENfi g Tt oyl 20 ingrntailg ™ s
7.65 (t, 1 EXXIDV wad oBtatie}lin 62 30yier. TheHitle condbunfiwas dbtdineddn 18 % Sield H) ,
154(m 2H) 0.91 (t, 3 H J =7.5H). LC M5 (ES+) 344

following the procedure described in Example 27.

'H-NMR (DMSO-dg, 500 MHz): 86 10.62 (s, 1 H), 8.58 (s, 1 H), 8.21 (m, 1 H), 8.07

(d, 1H,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-Cyano-4-methyl-6-(3-nitrophenyl)-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): 58 8.93 (s, 1 H), 8.15 (d, 1 H, T = 7.9 Hz), 8.07 (s, L H),
7.68(d, 1 H,J=79Hz),751(t, 1H,J=7.9Hz),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)".
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10 (MtH) +, 366 (MtNa)+. Exanple 109

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

car boxyl i weagidegghenyl am de 15 Usi ng 3-nitrobenzal dehyde agad/fisblaing t he
procedure of Exanple 26, internediate XXV was obtained in 92 %yield. The
title conpound was obtained in 10 %yield foIIovvi ng t he procedure
described in Exanple 27. 1H NWVR (M mpleg b MHz 8 11.18 (s, 1 H), 8.23

(1 2 1o P sDipgnddatofsihs. ’H@hé("z <§5f§4rhgke&yl£%- TP

(s, 3 H. L(félvﬁhydi&p)yrﬂﬁﬂn(dvﬂd)iﬂbomﬁﬂe(NHNa)+ Exanpl e 110

5-Cyano-4-net hyl -6-(3-nitro %@2 20xo36d|hydro 2H pyr.i m di ne- 1-

car boxylic é’é?l?ff?%framheﬂ app @él%g&ggw&r@%ﬁ@map {98e and
follow ng t gl e 26, internediate XXI'V was obtained in
92 %vyi e?d qTﬁe F&ﬁ%glﬁl oult was obtained in 33 %yield follow ng the

procedur e déHGNMIedMBOPEd@ﬂpOMHZ) SBHU‘{MRQ(HEWQ 1400 MH2) 8.8 a31(m 2
H, 7.80 (d, 1 H (t HJ:75H2)742(d 1H J
= 4.0 Hz), ﬁd:F?&Hq) ﬁ+1918=1f21)6(]4z(}n 2@{1;@5@5( 15, 3.39 (on 1 Bp2Q06,B H, J =

o L oo L1407 (MeNa) +. 72 WO 02/ 079169
oC Uebas 6oty NGRS (299 Aol gy 407 (M)

5- Cyano- 4- net hyl - 6- (3-ni t rophenyl ) - 2- oxo- 3, 6- di hydr o- 2H pyri m di ne- 1-
carboxylic acid (2,2,2-trifluoro-et hé) am de Using 3-nitrobenzal dehyde and
fol lowi f§ the procedure of Exarrpl e 28xamplelikdi ate 5 XXIV was obtained in

or ocedur e donCymd- eI %ﬁe‘%ﬁé%ﬂﬁg?’&@&%@g‘" Byimifiey’ 18 50
1 H), 9. 2? (carbdxymahd;almanﬁ&e) 8.21 (m 1 H, zzoogxgs 1 H) 7.75 (m 2
H, 6.26

5- Cyano- 4- rré{%akg-@ﬂ(%beﬂwa%pﬁs %ﬂﬁ foabveszéﬁ@ I%O‘Eﬁdﬁffd?foE %?@ a«marrﬂ%dlate

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-ds, 500 MHz): 88 10.65 (s, 1 H), 8.92 (t, 1 H, T =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)*.

20 Example 116
6-(3-Bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimidine

Method 1
A mixture of 3-bromobenzaldehyde (13.0 g, 70 mmol), acetoacetamide (7.08 g, 70

25  mmol), urea (5.26 g, 87.5 mmol), polyphosphate ester (9.1 g, 21 mmol) and THF (150
mL) was heated in a sealed tube for 18 h at 75 °C. This mixture was cooled to room
temperature; more polyphosphate ester (60.6 g, 140 mmol) was added and heating
resumed for another 5 h. The reaction mixture was cooled to room temperature,
poured into water (800 mL) and stirred for 18 h. The resulting precipitates were

30  collected by vacuum filtration, washed with water and with ether, and air dried to
yield 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimidine as a
light yellow solid (16.25 g; 79%): 'H NMR (DMSO-dg, 400 MHz) 8 9.60 (s, 1 H),
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carboxylic acid cycl opropyl am de Usi ng 3-nitrobenzal dehyde and fol |l ow ng
the procedure of Exanple 26, internediate XXV was obtained in 92 %yield.
The titl ewgpizpooigd was obtained in 19 %yield 15 fol |l ow ngti@2pieeedure
described in Exanple 27. 1H NWVR (DWVSO-d6, 500 MHz): 88 10.62 (s, 1 H), 8.58
(s, 1 H, 821 1 H, 8.07 d, 1 H J=1.6 Hz), 7.73 2 , 6.22
(s, 1 H, 2.8% 21 H), 15 (3, b@)(jé-flg g H)07.89 (t iy, J)2= TP Ha, ﬂg}- (qnf_&#ﬁ:. 20
Exanpl e 113

5- Cyano- 4- rre%'%%zz’g-'l(%(-shll tHI)’OZp'Rze&S)’/P)H)Q- oxo- 3, 6-di hydr o- 2H pyri m di ne- 1-
carboxylic acid (2-hydroxy-ethyl)-am de Using 3-nitrobenzal dehyde and
follow ng the Erocedure of _ Exanp internediate XXIV was obtained in

le 26, int

92 % yi el d. F?@P@%@p%‘&w%g'@Bﬁ"él’qr;éﬂn?thylzéowﬂr@H}' 25 fol l ovvi( ng the
d d i ' L&y 37 CDC13, 500 MHz): 55 8.93 (s, 1

E&?CS. lizrs%(dﬁhﬁ,ﬁg“’?ﬂ%&.%iﬁz&)@’g?e&?ﬁ?g% I(-i) 7.68 (d, 1) H J=7.9 H),

7.51 (t, 1 H J=7.9 H), 6.86 (s, 1 H, 6.30 (s, 1 H, 3.67 (m 2 H),
3.43 (m 1 MMethgd26 (m 1 H), 2.18 (s, 3 H. LC/ M5 (ES+) 346 (MtH +. 73 WD

3- (4,5 O hych bbXAT 8 PERRRRGF spaned - Ut meob e 67, 4.

3- (4, 5- Di hydrob3ALE™

t et r ahydr opyyirifiiging €0.59 GaI Ranbl i TAF (Fnapahakd b s thsyRrduet paf ﬁo.Essirml e
113 (Burgess reagent in refluxing 5 tetrahydrofuran) in 71 %yield. 1H NWR
(MeOH- d40 40@LM4§)nm®, 8.01d it tHHE). e repuBdig(s¢llow sespedsion pvag stitayd for 05Bh(t, 1

H J=17.9H 19 1 4.04 2 H) ~3.50 3,3 1 H,
> 06 (s, 3 Tyrmefed vl feadndyngng fikgplRe o TksghRR oo .4 1 P
5- Cyano- 4- mehhyl.5 Grhdd) Riak baqudsny byrinke0 M0 Jeftich Migiuee Rik AFddTof2Mmamh,-

carboxylic acid allylam de Using 3-nitrobenzal dehyde and foll ow ng the
procedur e ofVamst Fropptemperaiviena guenchrk with B0 Asht Hiinaux tire was washied| d.  The

title COWpO%ﬁl Xlﬁéoﬁ’@ﬁ gfi@@ﬂ sbfﬁtigrq a19{8 Witﬁlb(;ine, dried (Na;SQs), and concentrated in
15 vacuo. The residue was purified by flash column chromatography (10% to 30%
EtOAc/hexanes) to give, after evaporation of solvent, 6-(3-bromophenyl)-5-cyano-
3,6-dihydro-4-methyl-2-oxo0-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl ester as a
colorless solid (0.29 g; 80%): "H NMR (CDCls, 400 MHz) & 7.48 (m, 2 H), 7.28 (m, 2
H), 5.87 (s, 1 H), 4.33 (m, 2 H), 2.22 (s, 3 H), 1.33 (t, 3 H, J = 7.0 Hz); LC/MS (ES+)
20 364 M+H).

6-(3-Biphenyl)-5-cyano-3,6-dihydro-4-methyl-2-ox0-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl ester

25  Method 3
A mixture of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl ester (36 mg, 0.1 mmol), phenylboronic acid (24
mg, 0.2 mmol), potassium carbonate (110 mg, 0.8 mmol), EtOH (2 mL), water (1
mL), and toluene (4 mL) was flushed with nitrogen gas several times before

30  palladium tetrakis(triphenylphosphine) (5 mg) was introduced. The reaction mixture
was heated at reflux under nitrogen for 1 h, cooled to room temperature, and diluted
with EtOAc. This mixture was washed with water, dried (NazSOs), and concentrated

in vacuo. The residue was purified by flash column chromatography (50% to 70%

75



15 follow ng the procedure described in Exanple 27. 1H NVR (DWVSO d6, 500
MHz): 68 10.65 (s, 1 H, 8.92 (t, 1 H J =55Hz), 821 (m 1 H), 8.08
(s, 1 H,woothim 2 H, 6.24 (s, 1 H, 581 (m 1 H, 5. GCrweo2deh, 3.78
(m 2 H), 2.10 (s, 3H) LC M5 (ESt) 342 (M+H) +, 364 (MrNa)+. 20 Exanple
116 6-(3- Brormphenyl) - cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- (2H) pyri m di ne
Method 1 A rﬁ%ﬂ@xalﬂesztmgwmf@hmp@@ﬁw@f@qlxw e titlg cpmpoynd acet oacet ani de

51 ot} andoHE 1 ChE R, B Qe RIS £RLT 0 ©

This mxture(nwaq{)cque(ﬁl QCH)rQ(S s,LIEAP e B (4,2 HYTRICY R03 Mphosphas € 9$_i er
(60.6 g, 140 nmol) wa ded an heatl ng resuned for another 5 h.

reaction mx%@?@)%e@%fﬂ%d%@(%dﬁﬂtenperature poured into water (800
m.) and stirred for 18 h. The resulting precipitates were 30 col |l ected by
vacuum fi'ltration, washed with water and with ether, and air dried to

yi el d 6-(3-bronophenyl)-5-cyano- 3, 6- Eixlgmgl@lﬂy- nmet hyl - 2- oxo- (2H) - pyri m di ne
as a light yellow solid (16.25 g; 799 : DMSO- d6, 400 MHz) 8 9. 60
(s, 1 H, zﬁy @vmzﬁ@@badrcp@mﬂsmmwasﬁm 672 t!uer(y phenyl)-1-2HB5 (m 1 H),

7.48 (m 1 , ] 7.32 (d, 1 H J = 7.9 H), 5.14
(s, 1H), 2'%3‘ r%ld?l?%pglmoﬁhc acﬂi 1 ezhygl eHEe)r
6- (3- Br 0n0plf&1ﬂ¢bv)n§&1€¥)mdﬁreﬁ)fdﬂéthﬁﬂ - the tiEte byhpaureoaslottaid frdm 6-(3-

pyri m di nec boxyl ic .a hyI ester Method 2 To a solution of

6- ( 3- br dopHERgPaesyh ﬁmosl H%‘F(b 2051RYIRrp3 1 XD -pyrsidigecarhaxglipe (0. 29
g, 1 mmol) a&dﬂl"%'géﬁ ?ﬁ) afd- 'tlil%&:tngbor?ﬁiogcfﬁea% ael%gfgrolvs%o(lﬂ in %5‘7539?1'31' 1.1

mol, 2.0 M e resu W suspension was stirre or 0.5 h,
war med t o -éﬂmvm)(MeOHa ammmegcaoz £21(h,@ HY,8.53 (&, hen Jet Yl HHht .0 ¢nop mat e
(0.14 m, 1. was added via syrin The reaction mxture was

e.
stirred for }@@7#56(1 1 Yaf meld He)-othimt-drid Patlusel Bt HuERchER 29T (5. BEDAC.
This m xturg el % with brine, dried
(Na2s&4) , and ncen?rgt% ?an ?g v%3%$ e r}gi’i%ge was purified by flash
col um dadlar omat ogr aphy (10%to 30%
Example 118
6-(3-Bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide

20 Method 4
To a solution of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pyrimidine (2.92 g, 10 mmol) in THF (30 mL) was added 95% sodium hydride (0.30
g, 12 mmol). After gas evolution ceased, ethyl isocyanate (0.44 mL, 12 mmol) was
added via syringe. The reaction mixture was stirred for 0.5 h, quenched with water

25  and extracted twice with EtOAc. The combined extracts were washed with 0.5 N
aqueous NaOH, with water and with brine, dried (MgSO,) and concentrated in vacuo.
The residue was purified by flash column chromatography (25% to 35%
EtOAc/hexane) to give, after evaporation of solvent, 6-(3-bromophenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl amide as a

30  colorless solid (2.91 g; 80%): 'H NMR (CDCl3, 400 MHz) 6 8.65 (t, 3 H, J = 5.3 Hz),
791 (s, 1 H), 7.39 (m, 1 H), 7.35 (m, 1 H), 7.21 (m, 1 H), 7.15 (d, 1 H, J=7.9 Hz),
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Et OAc/ hexanes) to give, after evaporation of solvent,
6- ( 3- br onophenyl ) - 5- cyano-

6- di hy dwey ¢dr0®ishy | - 2- oxo- 1- (2H) - pyri m di necar boxyl i ¢ acipgT/dsoelodl ester
as a colorless solid (0 29 g, 80@@ 1H NVR (CDC13 400 NPE) 8 7.48 (n1 2

H) , 8 (m_ 2 H), L& W& }3 1.33 (t, 3
H, J = 7 0 p@y4(1¢ﬁ953@§$n92}§@23@4s@Nﬁ y10 (t, 3 H, J = 7()HZ)L£WM (ES+) 363

6- ( 3- BlphenW%% cyano 3, 6-di hydr o- 4- net hyl - 2- oxo- 1- (2H) - pyri m di necar boxyl
ic acid F ester 25 Method 3 A m xture of

6- (3- bronDphenyI) 5-cyano- 3, 6- dihydro 4- nethyl 2- 0x0- 1- (2H)

pyrim di necar boxyl ic acid -eth est er 0.1 mmol) henyl bor oni c
acid (24 nmf-(HBwphemyD)s- cw%%érdghy h)él 3 gewlr@H)mxgmmﬁchar@mHC( 2

m), water ( ol uene (4 nL) was flushed with nitrogen gas
sever al t|ngﬁu%q¢§PgP§®lpalIad|un1tetrak|s(tr|phenylphosphlne) (5 ng) was

i ntroduced. Rdiowisgthicippocadut offMethua 3, fhe aitle domipotied ax obtaihed fioii 69gen for 1
h, cooled t rature, and diluted with EtOAc. This m xture was

washed with m@gﬂendﬁ)rfraymé@al)Ydr%rﬂdn%tBWc%ﬁWdr@éD-nmrmaw@arbwéwr esi due
was purl il ediy 11dBAMAAAL b gxéa SRITRH054R) yaﬁgﬁtv/gzélﬁv?&%dlﬁ U6 PRIOTOD

PCT/ US02/ 09494 "Et exane gl ve, ter e oration of "solvent, the

}VthZ | escgnggmmmngc”Cbp@?ﬂG;]}gﬂ}ESﬁ 810 {t,dl 126 -rﬂg3 Hé;l% 55 (e ANNR 1@ 1K), 400_
(m ) 2 H10 2. 7((35%@ 1%5%29@ ié{(% 7?3:‘-?) 3’1%( 7116) lﬁzl_%9(SLUi%§ @‘E@ﬂ){%@

(MtH+) . 5 e 7 +
5- Cyano- 3, 6- dp%?lyd?(%)% L (tﬁ3H2] 0X0- %Z)(ISC/I%S (ﬁls'eF %/?])%-ekﬁly )-1-(2H) -
pyri m di necarboxylic acid, 1-ethyl ester Follomjng t he procedure of Method

3, the title conpound was obt ai ned né?n]6 (
brom)phenyl) 5- cyano- 3, 6- di hydr o- 4- ﬁ'}!Pez o 1 (2H) - pyri m di necar boxylic

S50 5 5 TRl eyl
7.9 Hz),157. agyrimididecarhoxylictiid,d-ethylymifle= 7. .99 (m 1 H), 5.81 (s,
1H, 4.16 (I-Fgllowull_g the procedlgre of"{\/lelz_t%bd 3, the title compound was obtained from 6-(3-

bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-o0x0-1-(2H)-pyrimidinecarboxylic

acid, 1-ethyl amide and 4-chlorophenylboronic acid as a brownish solid in 42% yield:

'H NMR (MeOH-d,, 400 MHz) § 7.57 (m, 3 H), 7.51 (s, 1 H), 7.45 (m,3H),7.29 (d,

20 1H,J=75Hz),6.21 (s, 1H),3.25(m,2H),2.13(s,3H), 1.12 (t, 3 H, J="7.0 Hz);
LC/MS (ES+) 395 (M+H™).

Example 120
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-thienyl)phenyl)-1-(2H)-
25  pyrimidinecarboxylic acid, 1-ethyl amide
Following the procedure of Method 3, the title compound was obtained from 6-(3-
bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-0x0-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl amide and 2-thiopheneboronic acid as a light yellow solid in 58% yield:
'H NMR (CDCls, 400 MHz) §8.70 (t, 1 H, J = 5.3 Hz), 7.54 (m, 2 H), 7.37 (t, 1H,J
30 =79Hz),7.30(m,2H),7.23(,1H,/J=79Hz),7.12 (s, 1 H), 7.08 (m, 1 H), 6.37
(s, 1 H),3.32 (m, 2 H), 2.18 (s, 3 H), 1.17 (t, 3 H, J = 7.0 Hz); LC/MS (ES+) 367
(M+H").
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1.17 (t, 3 H J =7.0 H); LCM (ES+) 368 (MtH+), 390 (M+Na+). 15 Exanple
118 6-(3-Bronophenyl)-5-cyano- 3, 6-di hydr o- 4- net hyl - 2- oxo- 1- (2H) -

pyri m di n@@aplexyhi ¢ acid, 1l-ethyl am de 20 Method 4 To a mqlwdob@ooef

6- ( 3- bronophenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- (2H) - pyrim dine (2.92
g, 10 mmol) in THE (30 nL) was added 95% sodi um hydride (0.30 g, 12 mmol).
After gas evolution ceased, ethyl isocyanate (0.44 ni, 12 mmol) was added
via syringe. The reaction m xture mg&%}ﬂ%gg for 0.5 h, quenched with
water 25 and extracted twice with Et ]conbi ned extracts were washed
with 0.5 N 5Qyanus,oaddtydroid-metiiyl 2roxva6h(34(3- ﬂll@ﬁylﬁlﬂlen?I)LF-QZHMS &4) and

concentrated in vacuo. The residue was, ur|f| ed by flash col um

chr omat ograwlml?@‘i%bg’@)@c@@dc?ml( eto give, after evaporation of
sol vent, (
i hydr o 4- neopagE BESMLAsR AR S e tileisomponad was gbualped figh) 635 4o as

30 col orI es sbrsmlophledyZ) SM:ygio &Gs@hydkbMNN&h@EDGkB 1- GMI) Mdﬁle&rﬁéx}(lic 3 H J

= 5.3 Hz 3 7.21
7.15 (d, )1 WCldg ]I_e(tf;y an‘%%'@ﬂ’&ﬁb‘?@ﬂ!wcrﬁ@/ %Ed?ﬁ@@&@l@ 1 Aé’éty fedd: ﬁ) H),
?Mﬁém 2 HovirRewiofd,, ﬁomﬂz") P54 bm, S 746 T, {19, F13bi(ud ?’ﬁ%@?%m) 2363
6- ( 3- Bi phenyil), 7511qy1an<1& 357&}&»;15 mesrm{)bylnzngma:)lz@zrca -30MJ, um it /EHAY boxy|
ic 5 acid, l-ethyl am g _the procedure of Method 3, e title
conpoundfas Z)Qt%?)néﬂjﬂ’f@sdﬁ%) ?@Z (Mr"Hnbphenyl) 5-cyano-3
6- di hydr o- 4- net hyl - 2- oxo- 1- (2H) - pyri m di necarboxylic acid, 1-ethyl am de
and phenyl boronic acid as a light yellow solid in 44%vyield: 1H NWR
(CDC13, 400 MHz) 6 8.70 (t, 1 H J =Exatphz)227.55 (m 4 H), 7.43 (m 3 H,

5. 34 (m 2 HCymbo-Saf ity go dpmedivi 3-io-o-65 - pyiidyhbiysnad R psmidias) a61
( M-H+) . Exanpl e 119
6- (3-(4-Chlor phenyl ) phenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- 1- ( 2H) -
15 Method 5
A mixture of 6-(3-bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pyrimidine (1.62 g, 5.5 mmol), pyridine-4-boronic acid (0.75 g, 6.1 mmol), potassium
carbonate (2.28 g, 16.5 mmol) and DMF (10 mL) was flushed with nitrogen gas
several times before [1,1°-bis(diphenylphsophino)ferrocene]dichloropalladium (50
20  mg) was introduced. The reaction mixture was heated at 95 °C under nitrogen for 64
h, cooled to room temperature and filtered through Celite. The filtrate was diluted
with MeOH and stirred with AG 50W-X2 Resin for 10 min. The resin was collected
by vacuum filtration, washed with MeOH and then eluted with 2 M NH; in MeOH.
This NH3-MeOH solution was concentrated in vacuo to give 5-cyano-3,6-dihydro-4-
25  methyl-2-0x0-6-(3-(4-pyridyl)phenyl)-(2H)-pyrimidine as a brown solid (1.61g;
32%): "H NMR (DMSO-dg, 400 MHz) & 9.58 (s,1H),8.66(d,2H,J=2.2 Hz), 7.88
(s, 1H),7.77(d, 1 H, J=7.9 Hz), 7.69 (m, 3 H), 7.57 (m, 1 H),7.41 (d, 1 H,J=7.9
Hz), 5.22 (s, 1 H), 2.03 (d, 3 H, /=2.2 Hz).

30  5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(4-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide
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15 pyrim di necarboxylic acid, 1-ethyl am de Follow ng the procedure of

Met hod 3, the title conpound was obtained from 6-(3-

br onophenwlg e2m7eigano- 3, 6- di hydr o- 4- met hyl - 2- oxo- 1- ( 2H) - py regigloneees boxyl i c
acid, 1-ethyl am de and 4-chl orophenyl boronic acid as a brownish solid in
42%vyield: 1H NVR (MeOHd4, 400 MHz) S 7.57 (m 3 7.51 (s, lH) 7.45
(m 3 H), 7.EYoping the progadury of Metbodg)the EICGH palf Qf the tpl)e cogippend wps 2 H), 2. 13

5 oyano. 3, 6. HEHE o Setg oYy 4{%%% Do B putib by tRESHR & e

pyri mi di necqjlyhﬁﬁghlnb@nd.etkﬂ'l 1s&;c5e1hhl¢|asamlg¢leyﬁtdw soMdnig Z6keyipldo ¢ edvsqES) Met hod

3, the title conpound was obtained from 6-(3-

brom)phenyl %‘a"ﬁd—& 6- di hydr o- 4- et hyl - 2- oxo- 1- (2H) - pyri m di necar boxyl i c

aci d, gt hy am de and 2-thi opheneboronic acid as a light yellow solid in

58% yi el 1H NMR (CDC13, 400 MHz) S 8.70 (t, 1 H J =5.3 Hz), 7.54 (m 2

H, 7.37 (t, 1 H J 30 =7.9 H), 7.BRafple 23H), 7.23 (d, 1 H J = 7.9 Hz)

, 7.12 (s, s, 1 H, 3.32(m 2 H, 2.18 (s, 3
1. 1(7 jzggﬂﬂﬂuorwﬂtylﬁ?yya&a@ws (ES+) 367 (MeHH). 77 WD 02/ 079169

PCT/ US02/ 09494 Exarrpl e 121

5- Gyano- 3, 6- di hydr o- 4- et hyl - 2- oxo- 6- (3- (3-t hi enyl ) phenyl) - 1- (2H) -

pyri m di nethﬂm@ ic acid, l-ethyl am de 5 Foll ow ng the procedure of

Method 3, the titl bt

ey S TIOR3 NP gt i
acid, 1-et hmaeﬁxﬁﬁloﬁn@aﬁiéa@d%i’&ﬂ&%f@B'aﬁd%@bl@d@ércﬁén?&hﬁf&a%% solid in 14%
yield: 1H NVE (MeOH d4, 400 MHz) 6 7.52 (m 2 H), 1 H, 7.39 (m

1 H), 7.31 [Ohstillatiop)of tlns nmxt@da af_ﬂ_m&@d 3, 3,—3 t?lelOf@)‘Qplﬁnﬂ thi(os],de :BS Myologleds7 (m 2

H, 2.05 (s ’hqunﬁ)7 12 g,%?i?g) ‘A mlxthre of 3 ?3—trlﬁuoropro)pionyﬁzlegncﬁeE(% Q g,SAE’:?mt(l‘lNﬁL)H-F)

Exanpl e 122
ESQ/Ngnﬁ 3 g'sddllﬁivfﬂiz@de‘l(wg M3l marodead foludnd GORNILY Wi stRRATYH 18 h étdooRyr i M di ne
t ho
15  temperature, heated at reflux for 1.5 h and cooled to room temperature to give a
solution of 2,2,2-trifluoroethyl isocyanate in toluene (approximately 1.2 M by titration

using benzylamine) which was used as such in subsequent reactions.

5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(4-pyridyl) phenyl)-1-(2H)-
20  pyrimidinecarboxylic acid, 1-(2,2,2-trifluoro)ethyl amide
Following the procedure of Method 4, the TFA salt of the title compound was
obtained from 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(4-pyridyl)phenyl)-(2H)-
pyrimidine and 2,2,2-trifluoroethyl isocyanate as an off-white solid in 45% yield: 'H
NMR (MeOH-d,4, 500 MHz) 86 9.51 (t, 1 H, J = 6.6 Hz), 8.86 (d, 2 H, /= 6.6 Hz),
25 830(d,2H,/=66Hz),793(d, 1H,/=7.7Hz),7.90(s,1 H),7.67 (t, 1 H,J=7.7
Hz),7.59 (d, 1 H,J=7.7 Hz), 6.29 (s, 1 H), 3.97 (m, 2 H), 2.18 (s, 3 H); LC/MS
(ES+) 416 (M-+H").

Example 124

30 5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(4-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-isopropyl amide
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A m xture of 6-(3-bronophenyl)-5-cyano- 3, 6-di hydr o- 4- net hyl - 2- oxo- ( 2H) -
pyrimdine (1.62 g, 5.5 mmol ), pyridine-4-boronic acid (0.75 g, 6.1 mmol),
pot assi umyc@iporate (2.28 g, 16.5 mmol) and DMF (10 nli) wag/fidovahed with
nitrogen gas several times before

[1, 1 -Di s(diF%henyI phsophi no) ferrocene] di chl oropal | adi um (50 20 ng) was
i nt r oduced. FrHewingtbe peisediiriofl Methpis4HbalE4 it of thegtitlapsrpaynd msgen for 64

h, | ed t
i ared i R RE RO Rh A R A R R SR G T
was col | ect Qﬁnnﬁ&mﬁ!aﬁdumplfdpbfl fsact}iaﬁﬁle avasbislevd dolid\ve Puayidids emnaRut ed wi th

2 MNH3 in MeOH.  This NH3- Me sol ution was concentrated in vacuo to give
5- cyano- 3, G(Meﬁ)}ﬁﬁ@A@OQ\gHz)SSSNd 2H,J=70Hz),834(d,2H,/=7.0Hz),7.94 (d, 1

020y 3 i SOkRD BT 408, T a8 A T R B S B e 475 5
L)iz) 774&138(d((§11%) B)86 (fa, 717HIQI)6J(SI"B HY, 1(—137«93%)J 3661%()( m%%cliﬁ)zsl 7—5676(:32)1
30 5- Cyano- élZéJelCMMBSﬁW&%HZ 0X0- 6- ( 3- (4- pyri dyl )iohenyl) 1- (2H) -

pyri m di necar boxylic acid, 1-ethyl am de 78 WO 02/079169 PCT/ US02/ 09494

Fol | ow ng the procedure of Met hod 4, the HCO salt of the title conpound was

obtai ned from Exam le 125
5- cyano- 3, 6-di hydr g- 4- et hyl pyri dyl ) phen ylz}i_ - pyrimdine
and et hyP i SoCyaneds- @anrq flgmthy'e?ﬂswﬁs r@wyrﬁflszlmeweﬂd 2H)e/ Ms (ES+) 362

(MrH+) . 5 f ocyanate Method 6 10 A
m xt ure of gﬂé tri ?Tb&?'(%;c)r%g{afiéymg JH&‘B@ g, 80 mmol) and thionyl
chl ori de (51%llow[n,g tﬂ@pmmdh)rewﬁMdnhmi aédheaTFAeshlt@i tHectitleScompondd easl ed to room
t enperat ure. tion af f or
S S et 11 SRRSED Ay e e el o st U4 guidrehens) 2H5 109 | A
m xture of Aosdi héhlfld ats] epaeolt
2z de (2.8 37 pAIRE kg LALGROS J?%ﬁ*‘na‘%*‘@%ﬁﬂ%%@?%@% piphplrlonyl 06T |
t enper atlér e uslhieahfeproa@dm@bf MetHOdr6) lts B chloalnds wotidlind2%ayieldo il NeREMeQH e t o
give a ds, 500 MHz) § 8.51 (d, 2 H, J = 6.0 Hz), 7.64 (d, 1 H, J = 7.7 Hz), 7.60 (m, 3 H),

7.46 (t, 1 H,J=17.7Hz),7.32 (d, 1 H, J= 7.7 Hz), 6.15 (s, 1 H), 2.54 (m, 1 H), 2.05

(s, 3 H), 0.62 (m, 2 H), 0.43 (m, 1 H), 0.36 (m, 1 H); LC/MS (ES+) 374 (M+H").

20 Example 126
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-(2H)-pyrimidine
Following the procedure of Method 5, 5-cyano-3,6-dihydro-4-methyl-2-ox0-6-(3-(3-
pyridyl)phenyl)-(2H)-pyrimidine was obtained from 6-(3-bromophenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo-(2H)-pyrimidine and pyridine-3-boronic acid, 1,3-

25  propanediol cyclic ester as an off-white solid in 76% yield: "H NMR (DMSO-ds, 400
MHz) 6 9.51 (s, 1 H), 8.81 (d, 1 H, J =2.6 Hz), 8.53 (m, 1 H), 7.99 (m, 1 H), 7.82 (s,
1H),7.64(d,1H,/=79Hz),7.57 (d,1H,/J=18Hz),7.50 (t, L H, /=79 Hz),
7.45 (m, 1 H), 7.30(d, 1 H, J=2.6 Hz), 5.15 (s, 1 H), 1.97 (s, 3 H).

30  5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide
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solution of 2,2,2-trifluoroethyl isocyanate in toluene (approximately 1.2 M
by titration wusing benzylam ne) which was used as such in subsequent

reacti onswo 02/079169 PCT/US02/09494
5- Cyano- 3, 6- di hydr o- 4- rrethyl 2 oxo 6- (3- (4-pyridyl)phenyl)-1-(2H) 20
pyrim di necarboxyllc acid - 2,2-trifluoro)ethyl am de Follow ng the
procedure of %W@Pf@%éummﬁl\@%h@dﬁﬂh@ﬂﬂts péthedifsgmporad wagbt ai ned

i

yield 1H NyRnfifaknd4thybBocydnate 888 18:b5¥el(dw sdlidn 53% yRld '"HNMRS. 86 (d, 2

H J =6.6 Hz), 25 8.30 ild, 2 H J=6.6H), 7.93 éd, 1 H J = 7.7 Hz),

7.90 (s, 1 H}V?eOiHém{OpM zHd 9318«s,71 1), 893 (m,71 By §.80 (4 2L, J3= 5377, 8dP, 6. 29
1 1 6

154 30 550, Soydh i 1 67§8:?)‘E2§{)4§ﬁés(h}ﬁ{;9 :;C%%S 3. 5(15:{ Wéy—]%@ﬁﬁ%‘% ?p

pyrim di neccﬂ)beml(ng 238y, d,15Xs, SHRopy(t, AHL 91& TIOB) 8 3BETM-S03/ 09494
Fol |l owi ng the procedure of Method 4, the TFA salt of the t|tIe corrpound was
obt ai ned from

5- cyano- 3, 6-di hydr o- 4- net hyl - 2- oxo- 6E§§m§> i dyl) phenyl )-(2H)- pyri m di ne
and i sopropyl isocyanate as a col orl €sSs | n 44%yield: 1H NWR

(MeOH- d4, 4(530%110 3%- &hsraré-d,mahlyl 2-bx0-62(33(3‘139r1dﬁ)[ﬂ{bn§'ﬁr1 em- J = 7.0 Hz),
7.94 (d, 1 5 H, = H) , (t, 1 H J=7.5H), 7.58

(d, 1 H10J in?llBldm‘)Cﬁr'Bowc 3651, 11(2£4)2-t13ﬂ9@ )?Filyllaln}de 2.16 (s, 3 H), 1.18
(d, 3 H J Fo o@uﬂ?&m p}oc]:aul(e%f N?ethbd tl, the %ng sah]z()f ’thé‘tﬁé\/&rﬁﬁ-ﬁh \’?’2%6 (MtH+) .

Exanple 125 1

5- Cyano- 3, 6-othtdinyedrfoem 5ms;tahy43~@drhydr064{nﬂaﬂ@4 -Pyxa- dyBXﬁ)@gmiyl))ptﬂenMalrﬂ)ZH)—
pyri m di necar hox Iic ycl o ro am de FIIovmn roﬁgqﬁre of
Met hod 4.t RTREMnG dnd &2 fficfrathy i AR a“}eq rﬂe

5- cyano- 3, 6N RY@ECOB-dIB4 ) 8605165 i3H(r)n49 gy é q!>ﬁo)> @H@Qé’lle?] YrH m di ne

and cycl opropyl 1socyanate (prepared iro cyc opr opanecar orlde 15
usi ng the prceedH=z), 804 Mut hdd), BY6 && laHcHEGLT He)s 7s3l (sl Hip, 74@2%@ EH()L 7.49H NVR

(7!\/2(?42 md4’3 i&?l NYL P 856 58, bt 388 T ¥y (588 S0 A vt 7 )

(ES+) 416 (M+H").

Example 128

20  5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-isopropyl amide
Following the procedure of Method 4, the TFA salt of the title compouﬁd was
obtained from 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-(2H)-
pyrimidine and isopropyl isocyanate as a colorless solid in 46% yield: "H NMR

25  (MeOH-d4, 400 MHz) 66 9.09 (d, 1 H, J = 1.8 Hz), 8.79 (d, 1 H, J = 5.3 Hz), 8.74 (m,
1H),805(m,1H),7.76(d,1H,/=79Hz),7.73(d, 1 H,J=1.8 Hz),7.62 (t, L H, J
=79Hz),7.48 (d,1H,J=79Hz), 6.24 (s, 1 H), 3.86 (m, 1 H), 2.15 (s, 3 H), 1.18
(d,3H,J=6.6Hz), 1.12 (d, 3 H, J = 6.6 Hz); LC/MS (ES+) 376 (M+H").

30 Example 129

5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-cyclopropyl amide

81



7.46 (t, 1 H J =7.7 Hz), 7.32 (d, 1 H J=7.7 H), 6.15 (s, 1 H), 2.54
(m 1 H, 205 (s, 3 H, 0062 (m 2 H, 043 (m 1 H, 0.36 (m 1 H;
LC/ M5 (ESwo @dofedH+) . 20 Exanpl e 126 PCT/US02/09494
5- Gyano- 3, 6- di hydr o- 4- et hyl - 2- oxo 6- (3-(3-pyridyl)phenyl)-(2H)-pyrimdine

Fol | owi ng the rocedure of_ Met
5- cyano- 3 ﬁ’%?gﬂh& m@,@%iyrﬁqﬂMﬁ@oé A QE(PKI satraf dia ttksheamypound 3¥ds- pyr i ni di ne

G hydr L""h”ﬁe %&ﬁ%ﬁoﬁ% PR A AR S G 2 ORI 1, 5 25

pr opanedi ol Igyﬁiudme%lﬂQchgro@m Bbéyanhictas aﬁ@fﬂ dhitélscﬂﬁ%lwoeé gicldl H1MWER
(DVBO-d6, 400 M 2.6 Hz), 8.53 (m 1

H), 7.99 (m(Me@l)I 4,75Q92M(I%Z)%9108r§skqﬁ)6&8%5 11HH’ $kHz) 8.7y, 1 A, 7 1.4, 1_H
36ty ey, 880 1 bl g @ Ty el 67 (6w 785 1 D Ky hf)

5- Cyano- 3 6-Tith NHAF S9THHEY €19%0185)( 3:56 3mP ¥ H)IY lobR§ISM, 06k
pyﬁ/m di necar bogl ic acid, 1)- etdgc&O arr)l( de go V\O)02/ 0%9169j PCT/%%OZ/)O9494

Fol | owi ng t H:4pBcbHM Q@36 fmpNeEReCMS (BEHHd4 @&H Dof the title compound was

obt ai ned from

5-cyano- 3, 6- di hydr o- 4- et hyl - 2- oxo- 6- (3- (3- pyri dyl ) phenyl ) -(2H)- pyrim di ne
and ethyl isocyanate as a Ilght yel | @xaaflé #30 n 53% y| eI d: 1H NWR

(MeOH d4, 400 MHz) 8 9.18 (s, %8'9253[2 1H {d 2 H J=53
Hz), 8.19 5 Ifyano6- dlﬁlyvlgof‘nmetily -0xp- @43 pynlld#)plaelwl)r £y 7 51 (d, 1

H 7J07 Hg) He),, &rﬁgﬂ’?@‘g&{b@gﬁaﬁméﬁiﬁmﬁﬁﬂ%z 15 (s, 3 H), 1.11 (t, 3 H J
5- Cyano- 3, 6-Rtilloydngthé prmddyfe—ciMxmofM(tBtf(B:—priu afythy nﬂea%rhpclazlﬂnldl(\ﬁ&d)- 10h

d 2-t t w_ng the
D cotur o orotRHOE S pYio Ph LRI et d R & R DB RERYDOBES! nod
from 5- Cyan%%rﬁdﬂfe%drc%lﬂblﬁ@f ﬁxéya%aﬁxgrcgmééf% 99’6161511%:? 951%8 }1)chicﬁ

pyrimdine and 2,2, 2-trifluofoeth anate as an col orl €SS SO in 40%
y| eI d: 14 Nwmg(th@m‘:ddurewb/l&w&c) 6 Basgntf-(vhijte tolid) in TBB Field, H:INM)R 8.79 (s

0051 Gyl SRt S0 D . el Esigh iy 7y
H) . 3.98 (Mp2, rs &, 1H d663dH I 7= 27 Bi2)én A M5, 7.6E8H) H‘HIG- 7. Y4433) -
7.38(d, 1 H, J=7.7Hz), 6.12 (s, 1 H), 4.09 (m, 1 H), 2.18 (m, 2 H), 2.06 (s, 3 H),
1.82 (m, 2 H), 1.63 (m, 2 H); LC/MS (ES+) 388 (M+H™).
20 )

Example 131
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopentyl amide
Following the procedure of Method 4, the TFA salt of the title compound was

25  obtained from 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-(2H)-
pyrimidine and cyclopentyl isocyanate as an off-white solid in 46% yield: LC/MS
(ES+) 402 (M+H").

Example 132

30 5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-cyclopropylmethyl amide
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Exanmpl e 128 20

5- Gyano- 3, 6- di hydr o- 4- et hyl - 2- oxo- 6- ( 3- (3- pyridyl) phenyl)-1-(2H) -

pyri m di r®0aehdoryt i c acid, 1-isopropyl am de Fol |l ow ng t hecprusoraudpse of
Met hod 4, the TFA salt of the t|tIe corrpound was obtained from

5- cyano- 3 6- di hydr o- 4- et hyl - 2- oxo- pyridyl)phenyl)-(2H - pyrimdine
and i sopr opfPllpEie e ptosedie Qf Mﬂthﬂdl ‘bél;iﬁ 'iT)AlSdlt phthegHeydogipgund WapVR 25

MeOH-d4, 4 79 5.3 Hz),
674 (m1oBpiel R shio-pbaihy by rgeid oBe @(%pﬁﬁé’ynp%wﬁ@ PR o
1.8 gz)86 (7 §?ri1(rﬁd1né-a1l'dl cybloproﬁylﬂleﬂ‘lgr) 1soc?yaﬁ(8te((91;ep§:reﬁ|,froin cyc]e heeti@ a@fh( (s, 31
||:||? '] = mp&l)lg t@qprwdpgg;ﬁl\dgt}gd@%m offgphiteliglie 6@%9311eld LC/MS (ES+) d
5- Q/ano- Iq:D r o- 4- met hyl - 2- oxo- 6- (3- (3- pyri dyl ) phenyl ) - 1- (2H) -
pyrim di necg oxgl ic acid, 1l-cyclopropyl am de 81 WD 02/ 079169
PCT/ US02/ 09494 Fol | ow ng the procedure of Method 4, the HO salt of the
title conpound was obtained from
5- cyano- 3, 6- di hydr o- 4- met hyl - 2- oxo- GEXaple 133 i dy| ) pheny!l ) - (2H) - pyri ni di ne

(Voo aa_ P BN S EBRAY S ARy b ST2 Iyl Ep fring b,
? é t 5.5 Folex)zmg&h@ﬁroflﬁ'luré of-Met}R)de 5¢ayand-318-dibydro#4-etin)l-2-0k0BG-(3-62- 1 h)
(i1 10 2Pyt Sppsintding whs dhthined gy §-rbromagheng SesEng S5 -
LC M5 (ESH) dﬁlzzéro(-Mh%tﬂyl 2551?6@}?) fhnilithe and 2-tr1bu13/y?t§ nﬁ/ ephyr %me as f?'%ff—

5- Cyano- 3, 6-di hydro-4 rrethl- 0- 6-( 3-
pyri ni di neca/ﬂlhoxylhdm%%meld Hyl‘éMRo(M«yﬂ)Haim ﬁKM)MHzl)oﬁﬂrlqdihH pe=atediz).e of

Met hod 4, TEA t it ai

5- cyano- 3 6§§l5 #ﬁﬁ#\gt(ﬂyﬁﬁzy_ OF?EIC W%frvﬁb]r&é%ﬂgg jgl-filﬁrgi m'lgi ne

and c C|0bUE)Q2H§ GYAN@tL € H, D-epaed, 5008, ¢ 4D 2hut@nagpr bepys (& jde

usi ngyt he roceQu’r)e %?P@I\/Et}%od G)Egzg an E)g:" m |tet(sol |}%1 in 88(g Yo yi elgd 1H NWMR

(MeOH d&5 5 (M"'HI-&) 8 8.99 (s, 1 H, 869 (d, 1 H J=4.9 H), 8.63 (d, 1

H J =82 H), 795 (m 1 H, 7.66 (d, 1 H J :7.7 Hz), 7.62 (s, 1 H),

7.52 (t, 1 H J=7.7 H),
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide
Following the procedure of Method 4, the title compound was obtained from 5-cyano-
20 3,6-dihydro-4-methyl-2-0x0-6-(3-(2-pyridyl)phenyl)-(2H)-pyrimidine and ethyl
isocyanate as a colorless solid in 25% yield: "H NMR (MeOH-d4, 400 MHz) O 8.61
(m, 1 H), 7.90 (m, 3 H), 7.82 (d, 1 H, J=7.9 Hz), 7.51 (m, 1 H), 7.38 (m, 2 H), 6.25
(s, 1 H),3.25 (m, 2 H), 2.15 (s, 3 H), 1.11 (t, 3 H, J = 7.0 Hz); LC/MS (ES+) 362
(M+H"Y).
25
Example 134
5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-t-butoxycarbonylpyrrole)phenyl)-
(2H)-pyrimidine
Following the procedure of Method 5, 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-t-
30  butoxycarbonylpyrrole)phenyl)-(2H)-pyrimidine was obtained from 6-(3-
bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimidine and 1-(t-
butoxycarbonyl)pyrrole-2-boronic acid as a light yellow foamy solid in 43% yield: 'H

83



7.38 (d, 1 H J =7.7Hz), 6.12 (s, 1 H, 409 (m 1 H, 2.18 (m 2 H),
2.06 (s, 3 H, 1.82 (m 2H, 1.63 (m 2 H; LCM (ES+) 388 (MH+). 20
Exanpl e 18D 02/079169 PCT/US02/09494

5- Gyano- 3, 6- di hydr o- 4- met hyl - 2- oxo- 6- ( 3- (3- pyri dyl ) phenyl) - 1- (2H) -

pyri m di necarboxylic acid, 1-cyclopentyl am de Foll ow ng the procedure of
Mot hod 4, REMRHDMAD: deo 00 MR 49, : Gonjbuidbing 3 1681 i ) i),

i
and oyl ipﬁnﬁW CEH) 7 Y Gpder 3 @ F R BRL e G et T By
402 (MrHt) . (Exan&? 6215‘(31 3Q), 5.09 (s, 1H) 200(3 3 H), 1.28 (s, 9 H).

5- Gyano- 3, 6- di hydr - et hyl - 2- oxo- 6- pyri dyl)phenyl) 1- (2H) -

pyri m di necar boxylic aC| d, 1-cycl opropyl nmet hyl am de 82 WD 02/ 079169

PCT/ US02/ Ogdsgéy%éoBlﬁﬁhgg’ﬁ%g"?&bﬁfig% 8f(2'§/1‘)93trrr}8fie)ﬁhenyﬁ '{f salt of the

title corrpoun

5- cyano- 3, Gﬂirhﬁmiﬁbcérmymwacﬁt Q¥¢th-dndide3- pyri dyl) phenyl ) - (2H) - pyrim dine
and cycl opropyl nmeth i socyanat e (prepared from cycl opropKI acetic acid

usi ng t he prisélowingt prcmimd) &fcthed 4 andsybsedrienttrediredt wih &F9 ipi Gl LC/ VS
ES 5 |
(5 C;Zino 3(61§‘F?1ydro%gi8 cgﬂbgﬁmiw(a&%bt%m%fr{) 51 ngy??%l@ﬁdr? IP?PB]I rl'n‘i di ne

Fol | owi ng t f&(%@ewdwxgcﬂﬁoﬁgﬂpﬁﬁde)@henyl) (2H)-pyr1m1d1ne and ethyl isocyanate as a
5- cyano- 3 6- d|h dr o- 4- et

hyl - 2- 0xp- 6~ (3-( 2 10
pyri dyl )}fherlig } 1o sofglin F#?:ﬁ Yieldinedd AMSHT1le. gRP MEIz) 0 7.49 (m, 2 H), 7.32

6- ( 3- br onop ?"MJI) 5 0 dr X i e and
2-tributyl st anny’l%y??ﬁﬁ@ 73)56an9%¢¥ ﬁ\%ﬁzg%g% d?l}ﬁ 62%@ yi e}pég limlgiglll\lg/R
(MeOH- d4, 500), M25)m, 8 F)12(1d,(s,B H), 1J12<t,3 H, Fz)7.0 HR); I5/M§ (ES+|31)35081\/G!H+0d
114, J = 7.7 Hz), 7.93 (m 2 H, 7.67 (m 1 H, 7.63 (d, 1 H J 8.2 Hz),
757(d 1H J=7.7H), 5,29 (s, 1 H, 2.13 (s, 3 H ; LC/I\/IS(ES+) 291
15 (MHHt) . E le 135
5- Cyano- 3, 6- di hydr o- 4- met hyl - 2- 0x0- 6- ( 3} 2- pyri dyl ) phenyl ) - 1- (2H) -
pyri m dildec@Golydme-deduarophenylrtcyand-3eb-dihydro-4-methyl-2-oxo-(2H)-

pyrimidine

Following the procedure of Method 1, 6-(3-bromo-4-fluorophenyl)-5-cyano-3,6-

dihydro-4-methyl-2-oxo-(2H)-pyrimidine was obtained from 3-bromo-4-

fluorobenzaldehyde, urea and acetoacetamide as a light yellow solid in 99% yield: 'H

20 NMR (DMSO-dg, 400 MHz) 6 9.62 (s, 1 H), 7.86 (s, 1 H), 7.62 (d, 1 H, J = 6.6 Hz),

7.44 (t, 1 H, J= 8.8 Hz), 7.38 (m, 1 H), 5.18 (s, 1 H), 2.03 (s, 3 H).

5-Cyano-3,6-dihydro-6-(4-fluoro-3-(3-pyridyl)phenyl)-4-methyl-2-oxo-(2H)-
pyrimidine \

25  Following the procedure of Method 5, 5-cyano-3,6-dihydro-6-(4-fluoro-3-(3-
pyridyl)phenyl)-4-methyl-2-oxo-(2H)-pyrimidine was obtained from 6-(3-bromo-4-
fluorophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimidine and pyridine-3-
boronic acid, 1,3-propanediol cyclic ester as a dark brown solid in 44% yield: 'H
NMR (DMSO-dg, 400 MHz) 86 9.58 (s, 1 H), 8.74 (s, 1 H), 8.62 (m, 1 H), 7.97 (m, 1

30 H),7.86 (s, 1H),7.53 (m, 2 H), 7.42 (m, 1 H), 7.40 (s, 1 H), 5.23 (s, 1 H), 2.02 (s, 3
H).
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Fol | owi ng the procedure of Method 4, the title conpound was obtained from

5-cyano- 20

3, 6-di hydwv@ ébo7®ishy| - 2- 0x0- 6- (3- (2- pyridyl) phenyl) - (2H) - pydmighepesoand

et hyl isocyanate as a coI orI ess soI [ d in 25% yi eI d: 1H NI\/R (I\/EO—I- d4, 400
M) ~ 8.61 Q 7.51 (m 1

H), 7. 38 (m>- ymyo -3 thyd g-6- fh;oros‘i Qﬁspmslyl@hwyl)ﬂ mﬂ(nﬂ-Z-gxw -CH)41 (t, 3

6 25 Exanple 134
5 Q/ano 3, 6%*1“3}@%@@ g&%/cla% ’&X%W%ld@t but oxycar bonyl pyrrol e) phenyl ) -

(2H) - pyri mi diotiewhnsd thewwrogdufeofveteday tﬁe (IfFAl\&llthffdh@utle compound was
5- cyano- 3, 6- dlhydro 4- et hyl - 2- oxo0- 6- (

but oxycar borfPtaged @@)Spﬁmyt%ﬁ é@é{ﬂ%%ﬁﬂuarmé (Myndﬁlaﬁhwa 4-methyb2¢axo-
br omophenyl ) ,’Zﬁ? %yﬁﬂf?ﬁhﬁ %gfjfsgcy%n BEY o rf&(sﬁ%oﬁﬁ'_xx FQ%r 1gfdd1ﬁ'f{ll\fi‘§d 1-(t-

but oxycar bony nic ac as a Idin 43%

31“ a|) d: 71?483%@21&,041@11619&5’688@8(12/108%%474 MVIRH DI\£©9¢§Z @G@(%izﬁl ﬁ;g 7??1 (i
H J=7.9 &i@)ﬂ%m,(lal) i%m(nulﬁ)ﬂé?)lém)1H7),)1@8¢@;1H)+§ 146,280, 2106 (8, H) ,

6. 21 1 N 9 5
5- q/agur)ns 6|§)dthcfng(t’4 mé%ﬁH%@ @@*y 89%?’%*%§phenyrg-1-(2m-

pyri m di necar boxyl ic acid, 1l-et hyI am de Fol |l owi ng the procedure of Method
4 and subsequent treatnent with TFA in CH2Cl2 for 3 h, the title conpound
was obtdPned from 5-cyano- 3, 6- di hydr Bxample ] - 2- oxo- 6- (3- ( 2-

101 oht Cbr caCyaRy S PUVRER il bl PRI RRI Gl SREISORY® OS5
2)2137.( 22 (tpyriknid,mel:a;bt?xy&hclér)d, 172022 tldfludrdi’ethg}'l amYdéB Hz), 6. ziol(2 s(t 1 gi)H

J=17.0 Hz) Yhég;gce@gl@ qf rl)&ﬁﬁ‘?d gn%? gﬁﬁ’l gltlo\f\q t?e com{gund was
6- ( 3- Br onp- %btdlﬁear@m@w allo%miﬂl?@m?@ Ka %Bydi@ Q3 $yﬂ891wﬂen§r)%ﬂe&&rbz-oxo-

pyrim di ne Follow ng the procedure of
6- ( 3- br dAp- 42HI)-|pmlr1mpdleﬁync} QB;QCtyEﬂmxc&ﬂQLl 1socyanate as a colorless solid in 31% yield:
'H NMR (MeOH-dy4, 500 MHz) O 'H NMR (MeOH-d,, 400 MHz) 85 9.48 (m, 1 H),
8.99 (s, 1 H), 8.80 (s, 1 H), 8.57 (d, 1 H, J=8.2 Hz), 8.00 (m, 1 H), 7.63 (m, 1 H),
7.53 (m, 1 H), 7.38 (m, 1 H), 6.26 (s, 1 H), 3.97 (m, 2 H), 2.17 (d, 3 H, J = 1.6 Hz);
LC/MS (ES+) 434 (M+H").
20
Example 137
5-Cyano-3,6-dihydro-6-(4-fluore-3-(3-pyridyl)phenyl)-4-methyl-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopropyl amide
Following the procedure of Method 4, the TFA salt of the title compound was
25  obtained from 5-cyano-3,6-dihydro-6-(4-fluoro-3-(3-pyridyl)phenyl)-4-methyl-2-oxo-
(2H)-pyrimidine and cyclopropyl isocyanate as an off-white solid in 39% yield:
LC/MS (ES+) 392 (M+H").

Example 138

30  6-(5-Bromo-2-fluorophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-

pyrimidine

85



di hydr o- 4- net hyl - 2- oxo- (2H) - pyri m di ne was obtai ned from 3- br ono- 4-

fl uor obenzal dehyde, urea and acetoacetam de as a light yellow solid in 99%
yi el d: 1HwW2002M¥R69 DVSO- d6, 400 MHz) S 9.62 (s, 1 H), 7. 86 1’((9‘/USD2/|694947.62
(d, 1 H J=6.6 H), 7.44 (t, 1 H J =8.8Hz), 7.38(m 1 H), 518 (s, 1
H, 2.03 (s

5- Cyano- 3, 6’F@iﬂ?)a?&)thépf%eﬂv@cﬂf&d%th%lp@ (-85 B A RergRhgn RS HyPIS 3 8k 0- ( 2H) -

pyrim di ne %‘éhsﬁ J>J4qweﬂﬁ 1- Q%%oRiZH% 9ﬁﬁﬁ'dlﬁé w¥Bbb@fhed from 5-bromo-2-
5-cyano- 3, 6- di‘hydr o- 6- | uor o-

pyridyl) pherfmoyobt—nnddﬁwdezar@& and @d}oapgtammdmhsrveye\l\}aw sohitlan #2% YieldmH
6- (3-brono

T o opneny VB (MSO-ds, S0UMHRAAD-66 ffed FDh 78165 d- o ELIH D71 Ehd

di 3- i t dark brown
o T T2 (i 30 53 GPRADR, S MR AR EL 22 2 9 B (s, 1
H),862(m1|—|),797(m130|—|) 7.86 (s, 1 H), 753(m2 , 7.42 (m

]F;CT/ ,USZ)2/489 A%ann(ll_')S 6- glhyﬁro % 2 ]fluoro-S%(S-pyr(igyl)p%lenl_?) 4-m tly\? 2002140922%69

5- Gyano- 3, 6-firfiifdfige 6- (4-f1 uoro- 3- (3-pyridyl)phenyl) -4-nethyl - 2- oxo-1-(2H) -
pyrim di necarboxylic acid, 1l-ethyl amde Follow ng the procedure of Method
4, the TFA dallowaig ﬂlh@rdzdedm@ of dMigsbechd, Sfoamnoo&;t’)dih}édo—ﬁf(Muoro 5-(3-

5- 6- di 6: 3- I 2-

(2(;3/ag§r| i R Qyﬁﬁlge ng )h‘bi‘“ } ?S‘B‘r?a@”égy;l g’\é@%egil ?/{5%’2@}%' sl d: 1H
NVR ( MeOH d‘ﬂu &3%&@1 drol4- H)eth —276)«( H)Jp}in!n‘lldln'B aﬂd e~38 58
(d, 1 H J 98 (m ?

(m 1 H, 6 bpzpr(xg acid, },@ pr@a@gdlplscycllg eﬂy:r aslarlocsz-@{hnegohd mJS oy1eid NM_IU |\/5
(ES+) 380 (

5= Oyhno- 3, 6 IS A AT §rts. {0 B0 6 b 2 RSB 1 008 1- (219 -
pyri m di nqufanH)l velqglldﬂjtﬂ(ﬂ (%121 1y, :jfdw QI)H% ydo @1de), Fakl aiving),t he

procedure of Method 4, the TFA salt o title conpound was obtained
from 5- dyand-4, G- Hmy%l%(@3(ﬂwﬂ=9&rﬁz)3 (3- pyridyl ) phenyl) - 4- et hyl - 2- oxo-
15 (2H)-pyrimdine and 2,2,2-trifluoroethyl isocyanate as a colorless solid
in 31%yield: 1H NWR (I\/EC]—I—d4 500 MHz) ™ 1H NWMR (MeOH d4, 400 MHz) 88 9.48

(m 1H, 8&-0@9ane3,6ldiblydrd682-flubro-5-(3)pyridfyphetiyl)U-tethlyl2-6o21 k)~ 8. 00
(m 1H. 7 p?le)"ln(udlnecawoxyhc acid, 1-ethyl amide
Following the procedure of Method 4, the HCI salt of the title compound was
20  obtained from 5-cyano-3,6-dihydro-6-(2-fluoro-5-(3-pyridyl)phenyl)-4-methyl-2-oxo-
(2H)-pyrimidine and ethyl isocyanate as a slightly yellow solid in 34% yield: 'H
NMR (MeOH-d4, 500 MHz) 8 9.20 (s, 1 H), 8.91 (d, 1 H, /=8.2 Hz),8.86 (d, 1 H, J
=4.4 Hz), 8.19 (m, 1 H), 7.84 (m, 2 H), 7.40 (m, 1 H), 6.29 (s, 1 H), 3.20 (m, 2 H),
2.12(d, 3 H, J=2.2 Hz), 1.09 (m, 3 H); LC/MS (ES+) 380 (M+H").
25
Example 139
5-Cyano-3,6-dihydro-6-(2-fluoro-5-(3-pyridyl)phenyl)-4-methyl-2-oxo-1-(2H)-~

pyrimidinecarboxylic acid, 1-cyclopropyl amide
30  Following the procedure of Method 4, the HCI salt of the title compound was

obtained from 5-cyano-3,6-dihydro-6-(2-fluoro-5-(3-pyridyl)phenyl)-4-methyl-2-oxo-
(2H)-pyrimidine and cyclopropyl isocyanate as a light yellow solid in 32% yield: 'H
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7.53 (m 1 H, 7.38 (m I H, 6.26 (s, 1 H, 3.97 (m 2 H, 2.17 (d, 3 H J
= 1.6 Hz); LCO M (ES+) 434 (MrH+). 20 Exanple 137

5- Cyano- 3wey @iohy@dy o- 6- (4-f 1 uor o- 3- (3- pyri dyl ) phenyl) - 4- metgeyilssh20%04 1- ( 2H) -
pyri m di necarboxylic acid, 1-cyclopropyl am de Foll ow ng the procedure of
Met hod 4, the TFA salt of the title conpound was 25 obtained from

5- cyano- 3, 6-RiVI/A¥ePH=¢:4500 Metz0 159 é9ﬁ§ér1|1ﬂl1|8)9dr(dnllﬁ) J & &3] 8.85 gk d-H,

2H) - i m dj t 9%
viold LG e CESE S5 GRA MR T SR ] 38, PR b st . 906 6
6- (5- Brono- 2.1 (308 6hh@6Y ks 5{1:)}!@5@(1& 611] tiy2l (@; HHELONIS ZESXO3Y2MNE+H™).
pyrimdi ne 85 WO 02/079169 PCT/ US02/ 09494 Fol | owm ng the procedure of

Met hod 1, 6-(5-brono-2-fluorophenyl)-5-cyano- 3, 6-

di hydr o- 4- net hyl - 2- oxo- (2H) - pyri m di E? }é@ ‘R}al ned from 5-brono- 2-
fl uor obenzal dehyde, urea and acet oaceta de as a yellow solid in 72%yi el d:

1H NWR ( DMZaCgano-3(@edilydyo-8-feth§l-63-(4- dréthylzs%rﬁﬁ'l) lneﬂr&l)-ﬂox@il(zﬂ)l 1H),
7.54 (m 15H,.7.27 (m 1 H, 536 (s, 1 H, ? J =3.1 Hz).
5- Cyano- 3, 6-R¥THYMIRR 6. (2-f | uor o- 5- ( 3- pyrldyl)phenyl) 4- rrethyl 2- 0x0- (2H) -
pyri m dine Follow ng the procedure of Method 5

5- cyano- 3, 6-di hydro-6-(2-fluoro-5-(3 10

pyri dyl )pherMbthed met hyl - 2- oxo- (2H) - pyri mi di ne was obtai ned from

6- (5- brono- 2

fl uor ophlgnyl“} X 0f £-63- Brom e g )-2-C¥aRerg16-Bh pdig-4- eyl Praxer@GHie and

pyridi ne- 3- ! e te
Solid in sodiorarme (RASE 2 ARRAR B dEiohE1 8005, sl g €y

1'H J = 1. 8101%@96 (18758 16451m111019|)apd8)ME (5 ohy) vstasl-iquhé’d @ith(ndtrogentdas séhevad (m 1

H, 769 ( 1n|1&9)|19efore[?? {)nkdlﬁelﬁ')ylphsopﬁun(g)?érroceg]d1cllﬂ%ropallllad1(um (5%) IEQ) w2 01 (d,

3H J-=
5- Cyano- 3, 61ﬂurdsuuéé@ Bhé bSOt Bre(wWashehied Yt 95 he b st 18 hoxside (2H) -

pyri m di necarboxylic acid, 1-ethyl am de

15 toroom temperature and filtered through Celite. The filtrate was diluted with EtOAc,
washed with water and with brine, dried (Na;SO4) and concentrated to give a dark
viscous oil. This material was re-dissolved in DMF (5 mL) and reacted under
nitrogen with 5-bromo-2-methylpyridine (0.66 g, 3.8 mmol), [1,1’-
bis(diphenylphsophino)ferrocene]dichloropalladium (50 mg) and potassium carbonate

20 (2.07 g, 15 mmol) at 95 °C for 18 h. The reaction mixture was cooled to room
temperature, diluted with MeOH and stirred with AG 50W-X2 Resin for 5 min. The
resin was collected by vacuum filtration, washed with MeOH and then eluted with 2
M NH; in MeOH. This NH3-MeOH solution was concentrated in vacuo to give 5-
cyano-3,6-dihydro-4-methyl-6-(3-(4-methyl-3-pyridyl)phenyl)-2-oxo-(2H)-

25  pyrimidine as a brown solid (0.69 g; 45%): 'H NMR (DMSO-dg, 400 MHz) & 9.55 (s,
1H),872(s,1H),7.92(d,1H,J=62Hz),7.85(s,1H),7.64(d,1H,J="7.5Hz),
7.57 (s, 1 H), 7.51 (t, 1 H, J=7.5 Hz), 7.33 (m, 2 H), 5.18 (s, 1 H), 2.49 (s, 3 H) , 2.01
(s, 3 H).

30  5-Cyano-3,6-dihydro-4-methyl-6-(3-(4-methyl-3-pyridyl)phenyl)-2-o0x0-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide
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Fol | ow ng the procedure of Method 4, the HO salt of the title conpound was
20 obtai ned from

5- Cyano- 3wey @iohy@dp o- 6- (2-f | uor o- 5- (3- pyri dyl ) phenyl ) - 4- metgeyilvsh20%04
(2H)-pyri m di ne and et hyl isocyanate as a sli ghtly yellow solid in 34%
yield: '"H NWR (MeOH d4, 500 MHz) m}_} H, 8.91 (d, 1 H J=28.2
Hz), 8. 86 (dfollpwipg the pfoc‘@durer@)Metsoc_i_é thenHAl sabt of tﬂlesnle(qﬂmppunpl wag. 40 (m 1

EC/Z EI\B/S( ?ég)hlﬁ%)g%gxpﬁzﬁaﬂb 326 géiygg(oz-%%l%etﬁﬁg(b-é H methyl %—pyda%/ pheny% 2( m 3
5 Cyano- 3, 6-akioh 28l pybin(i@ink lahI@étﬂhyﬁrsé@faﬂﬁﬂéla@ﬁ'sh@lﬁtﬁﬂyéﬂwﬂsdlﬁltlhﬁb%yl@@‘lﬂ (2H) -

pyri m di necarboxylic acid, 1l-c cIo am de 30 Foll owi ng the procedure

Y Mt nod 4 NN SO0MLEDS S 08 (o Fb oo aadToas. 15 6 ATHeBOf (G b1 5

5- Cyano- 3, 6-d -fd-u 3=

e O mb%mgmg@m@ U o
ield: 1H 8&{\[19:02//19 683 (£QTHYS0H @94%), 2 sﬁ/ﬁ@"k t
3(/3,1H),89 3)9 (QT}J @&825?%4:( (Sq@ (817(m1
H, 7.84 (m=2%1 z) IZCMS((E@+)13%)(M5H§)8 (s, 1 H), 2 58 (m 1 H) 2.11 (s, 3
H, 0069 (m 2 H, 0.5 (m 1 H, 0.42 (m 1 H); LCM (ES+) 392 (MrH+). 5
Exanpl e 140

5- Gyano- 3, 6- di hydr o- 4- et hyI 6 (3 (4E&Eﬁipyé14ﬂ- pyri dyl ) phenyl) - 2- oxo- ( 2H) -
pyrimdine Method 7 10 A

6- ( 3- br dﬁoprﬁeﬁyﬂl}o-§>ﬁc§/@mér%4ﬂneﬁhmlréw(éMm@hmw-mrrdﬂ)ppgwl) 2o hiHihe (1. 46

5 | 5 | t t at
(L a7, 1o I inRAS AR RE 1R clobrdidyge > T )ROSR ae several ¢
ti mes bef or &dllbwing thie piatiefinernyf IMdthophj the IFAr gatiard i il bdropamdlwadi um (50
for 15 h,  COUPRIREOS SEBi s SRR AT £ e BB PRI Theo
filtrate wagxdi bH Yﬂl&lﬁe gﬁ@?cloépﬂ@ﬁyﬁhﬁ% Wle&@aé"@&ﬁf)ﬂ?ﬂ%%ﬁﬁﬁrbl% d; ](H' ed

(Na2S®™4) and conce at ed t VI Scous Ol IS mat
re- di ssabvedNMR (ID[EOI(I@4MQOMM) 6&3(956(@ IJHQI,£66(d tlrmgBﬂS\Bllﬂh) 7.93 (d 1H J

>~ bromo-2-met iyl pYr) oL 08 1 Q- PL% ud 8 AR ey e 1 5, 7= 7.9 12, 747 0,1
H,J=7.9 Hz), 6.23 (s, 1 H), 2.81 (s, 3 H), 2.63 (m, 1 H), 2.15 (s, 3 H), 0.71 (m, 2 H),
0.51 (m, 1 H), 0.46 (m, 1 H); LC/MS (ES+) 388 (M-+H").

20 Example 142
6-(3-Carbomethoxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-
pyrimidine
Method 8

25 A mixture of 3-carbomethoxybenzadehyde (4.15 g, 25.3 mmol), acetoacetamide (2.56 g,
25.3 mmol), urea (2.28 g, 38.0 mmol), boron trifluoride etherate (0.25 mL), copper
chloride (0.25 g, 2.5 mmol), acetic acid (0.1 mL) and THF (50 mL) was heated at 65 °C
for 18 h and cooled to room temperature. The resulting precipitates were collected by
vacuum filtration, washed with THF and air dried to give 7.48 g of an off-white solid.

30  To a mixture of this solid and pyridine (100 mL) at 0 °C was added trifluroacetic
anhydride (10.6 mL, 7.5 mmol) slowly via syringe. The resulting brown solution was

stirred for 2.5 h and poured into water to result in precipitation. The precipitates were
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bi s(di phenyl phsophi no) f errocene] di chl oropal | adi um (50 ng) and potassi um
carbonate 20 (2.07 g, 15 mmol) at 95 C for 18 h. The reaction m xture was
cool ed t owgmeisenperature, diluted with MeOH and stirrecdoyido2h6a9p0W X2
Resin for 5 mn. The resin was collected by vacuumfiltration, washed with

MeOH and then eluted with 2 MNH3 in MeOH This NH3- MeOH sol uti on was
concent r at ecollactod by Faguyng filteation, washed with water and with CH,Cly, and air dried to give

cyane, 3. & VL L O T s WY B 2o
EZ 11HH) ; glgﬂta&ﬁso%l& (b7 §76%) :( bHNMkI éDMﬁ?ﬁs,%rOUZI\)[Hz75§5 6(25(s 1)1Ht|)7 947(nf(§4 ,
H, 5.18 (s,2H).H90 @, h@l)(§583111H¥ H) i?-é)is 1), 337K,.3 BD 2.02 (s, 3H)

5- Cyano- 3, 6-di hydr o- 4- net hyl - 6- ( 3- (4- met hyl - 3- pyri dyl ) phenyl ) - 2- oxo- 1- (2H) -
pyri m di ecar boxylic acid, 1l-ethyl am de 87 WO 02/ 079169 PCT/ US02/ 09494

Fol | owi ng tfm(mcaﬂﬁﬂﬁémos&pﬁ@iylmosicﬂand-m difjdR4-m@hylt 28xb 1t Renconmpound was

obt ai ned from

5- cyano- 3, 6-Riirkipidinecarhexylie achl, (Isethyl amidey | - 3- pyri dyl ) phenyl ) - 2-

oo (31 e S AP iy S oS o 2
H, 801 (dd-heitlyl-2- c5;0—1-8212) pszamld?nez@lbbsayhaadm MethiylTafidkialas oBtafied(fFom &- H)

7.62 (t, 1 H J = He) 3 (s, 1H), 325
(m 2 H)10 2. (ézpa(bénet@omhe@ylié C(Yéno éﬁkq}lhyfhrszmekhyl 3-go- @H):pymnndlm pad eigyhve

ES+) 376
S Oyano. 3, 6 et SEGTRRBHS e in 33% sty LM VSO i 4002, B804 5 o1 -
pyri m di necaraRxXydd @n,acHY, 7418@1yqlrpm=9wlﬂzgm d@(tF@IH Qut M9 HA)e6.05 e adyy, e of
Met hod 4, the TFA salt of the title conpound obtai ned from
5- cyano- 3, 6-38hipe? &D43- rlrﬁt(lﬁy?f@ 187 (&13&’& a5 (B3dskrlﬁy7lgﬁﬁ)eﬂi5ﬂ/1)432(135+) 343

oxo- ( 2H) - py | opropyl isocyanate as a colorless solid in 17%
yield: 1H 15%!%')%5@&%{5400 MHz) 88 8.95 (s, 1 H), 8.66 (d, 1 H J =28.3

Hz),7.93(d lHJ 83Hz)775(d 1HJ= 9Hz)772(s 1 H),
7.61(t 1 6.23 (s, 1 H, 2.81
(s, 3 H), @ ?ﬁ{bofyn;%n&l)fw@&o-%ﬁ ﬂahdeO'hmG%yl-ﬁ (Pf)ﬂ 1-3Hs1 (m 1 H), 0.46
(m 1 ; Lgy%ﬁﬁﬁﬁrmlfc%ﬁ*' M-ethyl amide

Method 9

20  To a mixture of 6-(3-carbomethoxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-
(2H)-pyrimidinecarboxylic acid, 1-ethyl amide (0.34 g, 1.0 mmol), MeOH (9 mL) and
water (3 mL) at 0 °C was added lithium hydroxide (0.84g, 20.0 mmol). The reaction
mixture was stirred for 1 h, acidified to pH 2 with 1 N HCI and extracted with EtOAc.
The extract was dried (MgSO,) and concentrated in vacuo to give 6-(3-

25  carboxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo0-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl amide as a colorless solid (0.30 g, 92%): '"H NMR (MeOH-d4, 400
MHz) 6 8.98 (s, 1 H), 7.89 (m, 2 H), 746 (d, 1 H,J=7.5Hz), 742 (t, 1 H,J=7.5
Hz), 6.12 (s, 1 H), 3.16 (m, 2 H), 2.06 (s, 3 H), 1.03 (t, 3 H, J = 7.0 Hz).

30  5-Cyano-3,6-dihydro-4-methyl-6-(3-(4-methyl-5-oxa-2,3-diazole)phenyl)-2-0x0-1-
(2H)-pyrimidinecarboxylic acid, 1-ethyl amide
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20 Exanple 142

6- ( 3- Car bonet hoxyphenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- ( 2H) -

pyri m di ngg\Ridheo@de8 25 A m xture of 3-carbonet hoxybenzadehpydeydpdindd49, 25.3
mol ), acetoacetam de (2.56 g, 25.3 mml), urea (2.28 g, 38.0 mmol ), boron
trifluoride etherate (0.25 nL), copper <chloride (0..25 g, 2.5 mmol ), acetic
acid (0.1 n) and THE (50 nlL) was heated at 65 C for 18 h and cooled to

room t enper he resulting precipitates were collected by vacuum
filtration, %&B a- with THE and air dried to give 7.48 g of an off-white

solid. 30 T\ aixdurd w@(:péarbdsu;@hs@l) g- o@rﬁh‘ib B:ﬁtdlﬂydiﬁ A-ARfhyI)oxdt1-QH5-was added
trifluroacetic _anhydride (10.6 nmol) slowy via syri ng(t)a The

resul ting bridiridBreabyligasid, éterhyil @@udfb@ B .5 Onl @mlb&ﬂ%@agm (Ager to

result in pr i 9

ber usobr 0465 Rt ‘lél%tggﬁ%gﬁt 8608 6 B i K0 smnd D KGR (08 005 i e
CH2C12, and mamnbl) dﬁda‘(HH €1 IgL)lﬁzas stlrred for 1 h and concentrated in vacuo. The residue

6- ( 3- car borret hgoxyphen

- 5- dr o- 4- th | - 2- 2 i mdi
s 2 i St peue it e theppoto (LR SOBOOr 4 b ta SR Bl . 65 (5
é ' Z (9);1 %s[ﬂu‘ugﬁ 'ﬂnsg%hﬁgn(ﬁas c%n@ntra?ed%ﬁ vééﬂo Bur‘?lcatl%n%f' tl(esrem&u«mvas 3.87 (s,
6- (3 Car borrethizdyophesiyg prd@araylaa}ml@ dApprdpriaté fretionsl wéte osmbihed 2hil -

el giﬁzf%ﬂﬁn#a' ki et AT S g b U e LIS RSP B & 2ot o
4-met hy! - 2- O e Abrsexa) SbSRERTPRIA (5C1 76 slso & PHIYI= 2THl5, 795 (L4 ai ned

(3- car bnet hd{gylp:h@aﬂz)) 58¢ysa,r1d{)3|7&40tt hyId,rJ(;—lV QTthhVISOQ(dpkBI- (7249.9 pi), IGal_EEi:j ne
d et hyl t in 52% 1H Me
08 S ShTEUTALE O ST A B T LA MGl o

t, 1 H J 1 H, 3.83 3 3.17 2 2. 07
Es, 3 H), 1%@%’@%{?@%@ 0 Hz) LC/ VS Esés+) 5213 (N»ng;n, 36?(M+Na+).

15 6- (3-€ar boxyphenyl) - 5- cyano- 3, 6- di hydr 0- 4- et hyl - 2- oxo- 1- ( 2H) -
pyri m di necarboxylic acid, 1-ethyl aE'xample 143
5-Cyano-3,6-dihydro-4-methyl-6-(3-(5-oxa-4 ~trifluoromethyl-2,3-diazole)phenyl)-
2-0x0-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl amide
Following the procedure of Method 10, the title compound was obtained from 6-(3-
20  carboxyphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl amide, hydrazine and trifluoroacetic acid as a colorless solid in 42%
yield: '"H NMR (DMSO-dg, 500 MHz) 88 10.54 (s, 1 H), 8.79 (t, 1 H, J=5.5 Hz),
7.84(d,1H,J=77Hz),7.75(s, 1 H),7.57 (t, 1 H,J=7.7Hz),7.51(d, 1 H,J=17.7
Hz), 6.13 (s, 1 H), 3.16 (m, 2 H), 2.09 (s, 3 H), 1.03 (t, 3 H, /= 7.1 Hz); ’FNMR
25  (DMSO-dg, 500 MHz) 66-73.35.

Example 144
6-(2-Bromophenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-(2H)-pyrimidine
Following the procedure of Method 1, 6-(2-bromophenyl)-5-cyano-3,6-dihydro-4-

30  methyl-2-ox0-(2H)-pyrimidine was obtained from 2-bromobenzaldehyde,
acetoactamide and urea as a light yellow solid in 85% yield: 'H NMR (DMSO-dg,

90



Method 9 20 To a m xture of

6- ( 3- car bonet hoxyphenyl ) - 5- cyan- 3, 6- di hydr o- 4- net hyl - 2- oxo- 1-

(2H) - pyri wigh2wee@y boxylic acid, 1-ethyl amide (0.34 g, 1. pammoroodeOH (9
m) and water (3 nL) at 0 C was added |ithium hydroxide (0.84g, 20.0
mmol ). The reaction mxture was stirred for 1 h, acidified to pH2 with 1
N HO and eﬂ@ﬂ%ﬂéﬁﬁ%@ﬁsﬁtﬁ%ﬂ 81 FhbHaxt.6a6d, s/ = 7i9dz), KigsOd), 2dHd 7.29

gg?ﬁﬁﬂ;;ﬁéﬁgﬁqﬁ%%ﬁc@%% éle T%Iﬁ‘?mat hyl - 2- oxo- 1- (2H) - pyri m di necar boxyl

ic acid, 1-ethyl amde as a colorless solid (0.30 g, 92%: 1H NWR
(MeOHd4, 400 MHz) 8 8.98 (s, 1 H, 7.89 (m 2 H, 7.46 (d, 1 H J=7.5
Hz) 7.42 (16- (21(4I-{3hlbrapﬁersfl)phm)yl)Grcyan()ﬁs,G-nlihy)i,ro@:metl(ymz-@col-&H)2. 06 (s, 3

, 1.03 (t .J = 7.0 Hz). 30

Q/ano —péﬁr L— hyl - 6- ( 3- (4- met hyl - 5- oxa- 2, 3- di azol e) phenyl ) - 2- 0x0

-1- (2 - -
oLy (2 BT emagipict a4 Peigkmacti N0 12510453

6- ( 3- car boxﬁﬁn@wrt)mghyymo 3215)-9me wamglptgmbd @mgy@@bl(@ngphenyl) -5-
0. _ )
% r :) r7n gl nec %89@%2 6L (ﬁpf&gﬁ 1%18%1 og )ﬂxgta(ghﬁ-ipﬁ( ﬁ%&%%%?ﬁ@or%p yl,l%ﬂ{ﬂlg leagen

hydr azi ne (5s’alg01cﬁle§g55quhb3%1ﬁemHE (1 nm) was stirred for 1 h and
concentrated in vacuo. The residue was heated with triethyl orthoacetate

(1 nL) dP 80 Cfor 18 h to give a light red solution. This solution was
trat t

ConCent a1 e LefRop R PLERST Bho IERL RIS SR Pt usi

in vacuo tomhmdiﬁ&atbdydyhcacmpmwﬂdylaﬁmaa of f - whi te solid (0.02 g, 55%.

1H NVR ( DM5 MHz) 55 10.5 8. 80 1H J=5 7.93

(d, 1 |(4 J%Dﬂ‘?wgla-‘g? Preﬁ)e@we(% Meihﬁf ﬂ?@ Eﬂe (:?mpqund wis obisghes oy ¢ (72 (d, 1

H J=7.9 09, t, 3 H

3 =71 b) e TR enpin i Bl pftin 5 OS5 0 sl 2 (1

5- Cyano-13, 6-<thyhjsdeyandtenastagolortes§ Sol{dbinaivde 51161d‘|H|NMMM(hH’rd—424®-WH20| e) phen

yl) - 2-oxo- 17 L2k - PSS So8) BP9 £ G 6 1S YT (P TEC3.16 (m, 2 1),

1.95 (s, 3 H), 1.05 (m, 3 H, J = 7.0 Hz); LC/MS (ES+) 395 (M+H").

Example 145
20  5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(2-(3-pyridyl)phenyl)-(2H)-pyrimidine
Following the procedure of Method 5, 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(2-(3-
pyridyl)phenyl)-(ZH)-pyrimidine was obtained from 6-(2-bromophenyl)-5-cyano-3,6-
dihydro-4-methyl-2-oxo-(2H)-pyrimidine and pyridine-3-boronic acid, 1,3~
propanediol cyclic ester as a colorless viscous oil in 29% yield: 'H NMR (MeOH-d.,
25 400 MHz) 6 8.44 (m, 2 H), 7.74 (m, 1 H), 7.45 (m, 4 H), 7.14 (d, 1 H, J = 7.5 Hz),
5.12 (s, 1 H), 1.88 (d, 3 H, J = 1.3 Hz).

5-Cyano-3,6-dihydro-4-methyl-2-0x0-6-(2-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide

30  Following the procedure of Method 4, the TFA salt of the title compound was
obtained from 5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(2-(3-pyridyl)phenyl)-(2H)-
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Fol | owi ng the procedure of Method 10, the title conpound was obtained from
6-(3- 20

car boxyphawyd2)or®resyano- 3, 6- di hydr o- 4- et hyl - 2- oxo- 1- ( 2H) - pariikediooeear boxyl
ic acid, 1-ethyl am de, hydrazine and trifluoroacetic acid as a colorl ess
solidln 42% yield: 1H NWVR (DMSO d6, 500 MHz) 86 10.54 s, 8.79 (t,
1 H J = 5. Dyinidineand sthylisogyamate ps2 lighy yellow sqlidzm 13% yie cH)LC/M ES, 1 H,
J:77Hz) é( +ﬁ§ 1H J=7.7 Hz), 6.13 (s, 1 H, 3.16 (m 2 H, 2.09
(s, 3 H, 3(? H J =7.1 Hz); 19F NWR 25 (DVSO d6, 500 MHz)

88-73. 35. Exarrpl e 144

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

Fol Il owi ng the procedure of Method 1,

6- ( 2- br onophenyl ) - 5- cyano- 3, 6-di hydro-4 30 net hyl - 2- oxo- (2H) - pyri m di ne was
obt ai ned from 2- bronobenzal dehyde, acetoactam de and urea as a |ight
yellow solid in 85%yield: 'H NWR (DVSO-d6, 90 WD 02/079169 PCT/ US02/ 09494
400 MHz) b 9.64 (s, 1 H, 7.81 (s, 1 H, 7.63 (d, 1 H J =7.9 Hz), 7.44
(m 2H, 7229 (m 1 H), 551 (s, 1 H, 2.01 (s, 3 H.

6- (2- (4- Chl or ophenyl ) phenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- (2H) -
pyrim di ne Follow ng the procedure of Method 5,

6- ( 2- (4- chl orophenyl ) phenyl ) - 5-cyano- 3, 6-

di hydr o- 4- net hyl - 2- oxo- (2H) - pyri m di ne was obt ai ned from

6- (2- bronophenyl ) -5- cyano- 3, 6-di hydr o- 4- net hyl - 2- oxo- (2H) - pyri m di ne and
4- chl orophenyl boronic acid as a colorless solid in 53%yield. 10

6- ( 2- (4- Chl or ophenyl ) phenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid, 1-ethyl am de Follow ng the procedure of Method
4, the title conpound was obtained from 6-(2-(4-

chl or ophenyl ) phenyl ) - 5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- (2H) - pyri m di ne and
15 ethyl isocyanate as a colorless solid in 47%yield: 1H NVR (MeCH d4, 400
MAz) 7.47 (m 2 H, 7.35(m 5H), 7.12 (d, 1 H J =6.6 Hz), 6.17 (s, 1
H, 3.16 (m 2 H, 1.95 (s, 3 H, 1.05(m 3 H J=7.0Hz); LCM (ES+)
395 (M+H+). Exanpl e 145
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20
5- Cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- 6- ( 2- ( 3- pyri dyl ) phenyl ) -(2H) - pyri m di ne
Fol | owi ngwide/ps@eedure of Method 5, PCT/US02/09494
5- cyano- 3, 6-di hydr o- 4- net hyl - 2- ox0- 6- (2- (3- pyridyl)phenyl)-(2H)-pyrim di ne
was obtai ned from 6-(2-bronophenyl)-5-cyano- 3, 6-
di hydr o- 4- ne€ns 2- oxo- (2H) - pyri mi di ne and pyri di ne-3-boronic acid, 1,3
pr opanedi ol ?ﬁ%{)}(ﬁ% gt.as a colorless viscous oil in 29%yield: 1H NWR
(MeOHd4, 2 *ﬁé‘}g'&44(m 2 H, 774 (m 1 H, 7.45 (m 4 H), 7.14
(d, 1 H J =17 cdipoundof¥anfigaId H), 1.88 (d, 3 H J = 1.3 Hz).
5- Cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- 6- (2- ( 3- pyri dyl ) phenyl ) -1-(2H) -
pyri m di necarboxylic acid, 1l-ethyl am de 30 Followi ng the procedure of
Met hod 4, the TFA salt of the title conpoynd was obtained from
5- cyano- 3, 6-di hydr o- 4- net hyl - 2- oxo- 6-\(42- -pyridyl)phenyl)-(2H - 91 WO
02/ 079169 PCT/ US02/ 09494 pyri m di ne an yt i1socyanate as a light yellow
solidin 53%vyield: LG M (ESt) 362 92 WD 02/ 079169 PCT/ US02/ 09494
Clains Wat is clained is: 1. A conpodnd pf formula IAY3 Y4 Y2 Y5 YL NC
NNR& RLNLS5H IA its enantionerdCgrasyBfeoners, pharmaceutically
acceptabl e salts, prodrugs and solvateg tHereof, wherein 10 R is selected
fromthe group consisting of hydrogemR} alXyl’Zand cycl oal kyl; YI, Y2, Y3, Y4
and Y5 arfe independently sel ected fromtHé group consisting of H,

1A

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

Y1, Y2, Y3, Y, and Y5 are independently selected from the group consisting of H,
halogen, lower alkyl, O alkyl, O aryl, NH alkyl, NH aryl, N alkyl alkyl, N alkyl aryl,
N aryl aryl with the proviso that at least one of Y Y», Y3, Y4 and Y is aryl or
heteroaryl;

15 Ryis selected from the group consisting of alkyl, arylalkyl, cycloalkylalkyl,
heteroarylalkyl, heterocycloalkylalkyl, CN, COR5, CO,R5 and CONR;sRg;

Rs and Rg are independently selected from the group consisting of H, alkyl,
haloalkyl, cycloalkyl, aminoalkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, and
heterocycloalkylalkyl;

20 Z is selected from the group consisting of O, S and NRg;

Rg is selected from the group consisting of H, CN, sulfonamido, OR7, alkyl,
cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroaryl and heteroarylalkyl; and

R7 is selected from the group consisting of H, alkyl, arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, and heteroarylalkyl.

25

2. The compound of claim 1 wherein Y is ary! or heteroaryl.
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hal ogen, |ower alkyl, O alkyl, 0 aryl, NH alkyl, NH aryl, N alkyl alkyl, N
al kyl aryl, N aryl aryl with the proviso that at |east one of Y1, Y2, Y3,
Y4 and YbSwigsprapyigoor heteroaryl; 15 R4 is sel ected from theg/ a0

consi sting of alkyl, aryIaIkyI cycl oal kyl al kyl , heteroaryl al kyl,
heterocycloalk§lalkyl CN, CCRS CO2R5 and CCNR5R6 R5 and R6 are
i ndependent |13y $b¢ eeripennd-afiplaime wherain YoWsnopriaaalbsubstitatedyphenyl hpyrishiliky | |

cycl oal kyl , rr}(lﬂ%)z%a}h rroei% %Jillé%l 1 cycl oal kyl al kyl, heteroarylal kyl, and
é

heterocyclo al | ected fromthe group consisting of 0, S
and NR8; R8 |s selected fromthe group consisting of H CN, sulfonam do,
OR7, al kyl, cIoaIkyI aryl, | al kyl, heterocyclyl, heteroar and

het er oar yl a|4ky| e gorapqpidsof §i@1@c& E%efpﬁb%@i ¢ sbstinentds befasalkyl ﬁghaéqmlféyl- al kyl ,
aryl al kyls, cycloalkylalkyl het erocycl oal kyl al kyl, and heteroarylal kyl. 25
2. The conpound of claim1l1l wherein Y2 is aryl or heteroaryl. 93 WO

02/ 079169 PGI/ USORHeQd4iHdund of dlagn ¢ aviestingaid fsulsditaent i2 BANEL €] meiiz], icghy@in
optionally substituted phenyl, pyridyl, thiazolyl, pyrrolyl, or diazolyl.
4. The conpdﬁﬁgﬁof claim 3 wherein said substituent is halo, alkyl, or

hal oal kyl. 5 5. The conpound of claim4 wherein said subsituent is Br, d,
F, methyl, ethyl, or CF3. 6. The conpound of claim1 wherein R4 is al kyl,
aryl al kyl , @2R5 Tre cooRERG of claiin T .whEhen Raipadkyld axylalkylaCoORs WhEONRERRL i S

al kyl; R4 is selected fromthe group consisting of alkyl, arylal kyl,

C02R5, dfld CONR5R6; R5 and R6 are i ndependently selected fromthe group
consi sting of H Bekbmpodal Qflckaii 1 %@f’eﬁﬁklfﬂ alk?fJ (ihai@ %El@l:t%& o In;thé §r0}1]? om

sel ected fromthe group consisting o I's selected
the group wnﬁsﬂt@ of alkgl, cﬂrylallkafhoC@bRs, 8nd'FEQNBeR@cRmahdoRs craiindepewdestlygi N R4

I's COZR5 and l%cteﬁ from the group consisting of H, alkyl, haloalkyl, cycloalkyl, and arylalkyl; Z
is selected from the group consisting of O, S, and NRg; Rg is selected from the group

15  consisting of H and CN.
8. The compound of claim 1 wherein R4 is CO,Rs and Z is O.

9. The compound of claim 1 wherein R4 is CONRsRg and Z is O.

20

10.  The compound of claim 1 wherein R4 is selected from the group consisting

of alkyl and arylalkyl, and Z is O. '

11. The compound of claim 1 wherein R; is CHs; Ryg is CO2Rs; Rs is alkyl; and Z
25 isO.

12. A compound selected from the group consisting of:
6-(3-biphenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-pyrimidinecarboxylic
acid, 1-ethyl ester;

30  5-cyano-3,6-dihydro-4-methyl-2-ox0-6-(3-(2-thienyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl ester;
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9. The conpound of claiml1l wherein R4 is CONRSGR6 and Z is 0. 20 10. The
conpound of claim1 wherein R4 is selected fromthe group consisting of

al kyl andwarogleadieyl , and Z is 0. 11. The conpound of cl ai mcir/vgeeneiom R is
CH3; R4 is CO2R5; R5 is alkyl; and Z 25 is O 12. A conpound sel ected from
the group c

6- ( 3- bi phen;oﬁn @' hv%%gﬁymd% Ry ihplea-4rpethyl-2-oxg:do (D msigoidinersbaxHlicc ar boxy|

ic acid, l-efhyleyeatalide;30
5-cyano- 3, 6- d| hydr 0- 4- net’hyl - 2- oxo- 6- ( 3- (2-t hi enyl ) phenyl ) - 1- (2H) -

pyri m di necﬁﬂ@eééycthlcrphm}d)ph&n}d) Bydyaes 8 rdihgdroViBme fyd-298x091 -PIET)- US02/ 09494

6-(3 C . . .
- bi(phenyl ) - SyppidigeeprBolicegidy 1 AR ANHE 2- oxo- 1- (2H) - pyri mi di necar boxyl i ¢

aci d, 1- et hylcyafb3%-dihydro-4-methyl-2-0x0-6-(3-(2-thienyl)phenyl)-1-(2H
6- (3-(4-chlor phenyl)pheny )-5e c%/an(c))XS é lgrrl%)p enyghyﬁ 3 0x0-1- (2H) -

pyri m di nec@yboxnginecarbeiydic atided fegiyl amidie; 5
e, L R s b G (2
5-cyano- 3, 6p§»hhﬁahﬁa@ca&b6@1mabrd2mﬂm§nﬁ&(3 thi enyl ) phenyl)-1-(2H) -

pyri m di necarboxylic acid, 1l-ethyl am de;

5- cyano- 3, 6-d¢¥apeed dﬂvmétm%mezhsd%O@ 633((4lpwdyld§he)lpiheln@1'}) 1-(2H) 10

5y::|y;nngl geC%gpﬁ{%meg g‘?re‘/?lﬁalm Ehey ‘g* 2 (4-pyri dyI)phenyI) 1- (2H) -

pyri m di necatbexyl3ié-d ﬂ)41:ne(t 122.8}:6-64 8l iz Phén
5-cyano- 3, 6- d(fsﬁ dr o- 4ﬁ?r’gth | - E}(I)xo 6- ( (m@m yI phenyl) 1 (2H) -

pyrim di necé’B’HHQ‘}mP‘éaﬂa@iYéllc aildb %‘(Q%@é—’ptﬂ(ﬂuﬁfﬁ)
5- cyano- 3, 6- Mgr% At e’t@,gxﬁm?o égf,Qﬁ!%ﬁmMe}]gﬁeln&ﬁ) 1- (2H) -

pyrim di nec | opr op
5- cyano- 3, Gp@rlhydineeaébquﬁlbmbtdm@wpr@ydsﬁﬁc&* pyridyl) phenyl)-1-(2H)-

pyrim dipecar Boxyl € i3St a et o2 95 4-pyridylyphenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopropyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-

20  pyrimidinecarboxylic acid, 1-(2,2,2-trifluoro)ethyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-isopropyl amide;
5-cyano-3 ,6-dihydro-4-methyl-2-oxo-6—(3—(3-pyridyl)pheny1)~ 1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopropyl amide;

25  5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclobutyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-cyclopentyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6~(3-(3-pyridyl ) phenyl)-1-(2H)-

30  pyrimidinecarboxylic acid, 1-cyclopropylmethyl amide;
5-cyano-3,6-dihydro-4-methyl-2-0x0-6-(3-(2-pyridyl)phenyl)-1-(2H)-

pyrimidinecarboxylic acid, 1-ethyl amide;
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5- cyano- 3, 6- di hydr o- 4- net hyl - 2- oxo- 6- ( 3- (3- pyri dyl ) phenyl )-1-(2H) 20
pyri m di necarboxylic acid, 1-(2,2,2-trifluoro)ethyl am de;

5- cyano- 3wy @iony@p o- 4- met hyl - 2- oxo- 6- ( 3- (3- pyri dyl ) phenyl )pcirnisdhibe494
pyri m di necar boxylic acid, 1-isopropyl arri de

5-cyano- 3, 6- di hydro-4 rreth | - 2- 0x0- 6- % i dyl ) phen lP} 1-(2H) -
pyri m di necar&ERY13: Q:dﬁlyid@ 41[1%]9/2‘,19097#% ¥B- (&THY&é’le)IZ@HYD 1-

5-cyano- 3, 6- Vi (3- pyrl dyl ) phenyl ) - 1- (2H) -
pyri m di necgyooxg]lrngc acl éi]aafld%%gf[&? ’am de;

5- cyano- 3, 6-idcmdmé-drhyﬁtdqgl(éf&mowe»Q3(p§r1(1§1—)1§1)6hyg54 mehgneloxolt- () -
pyri m di necar box%/wgc aci d 1 c cl opentyl am de;

5-cyan- 3, 6- AR i, eyl & 3- pyri dyl ) phenyl)-1- (2H) 30

Y Cyano- 3. 6 aar e f}ﬁlﬁf&%h Bl B S BYHITNny UT SR byLorgroqL g

pyri mi di nécquhnngtmembmwh,c atidell L, %mfd&ro)@ﬁwl/%{)ﬁé 07916|9 PCT/ US02/ 09494
A oG iyt 1S 3 e D Bheny D4 AR TS oA
5-cyano- 3, 6- mgﬁgﬁlgcagb(g,g,ﬂ‘cla%r 9: c§,f1()§ O?)g[ Me) phenyl ) - 4- met hyl - 2- oxo- 1- ( 2H) -

pyri m di necarboxylic acid,

5-cyano- 3, 6 5d¢ya§ad{3c6—61fh@4rd—61ﬁbrfhoﬂa—ﬁ $3wr1d¢lylbl)e|nybwm)ath§4 gatdoyl-(2ZH)exo0- 1- ( 2H) -
pyri m di necar hox fl uoro)ethyl am de;

5- cyano-'3, 6 &FIH?éPSC% Plaﬁ’&rie@? ‘iﬁu dyl ) phenyl ) - 4- net hyl - 2- oxo- 1- ( 2H) -
pyri m di necarHamyla, @dﬁl?fdﬂ) 6—'%2%6{6)5’1 Q%i‘ldﬁl'?]}%%zl) 4-methX1 -2-0x0-1- (2H)—

5-cyano- 3, 6- di hydro-6 | uor o- 5- pyridyl) phényl) met hyl - 2-"oxo- 1- ( 2H)
10 pyri m di mavatdogsdrbexydiciadid, 1-C€’tllhptOP6YhﬁImdfe

oy i DOty el Rl gt U e T
5-cyano- 3, Gﬁrmahecaﬁbcsmlbmbrdm{earﬂémﬁ@t hyl - 3- pyrl dyl ) phenyl ) - 2- oxo- |
-(2H) - pyrlmdlnecarbox lic acid, l-ethyl amd

5- cyano-13, 6-dFYaesel- dﬂwét%%me@hxlé (%@r@@ﬂlﬂ B@YWWl)glgqnyBr?eﬁw)l (ZHyx0- 1- (2H) -
pyrimidinecarboxylic acid, 1-cyclopropyl amide;

5-cyano-3,6-dihydro-4-methyl-6-(3-(4-methyl-5-oxa-2,3-diazole)phenyl)-2-0xo0-1-

(2H)-pyrimidinecarboxylic acid, 1-ethyl amide;
5-cyano-3,6-dihydro-4-methyl-6-(3-(5-oxa-4-trifluoromethyl-2,3-diazole)phenyl)-2-
20  oxo-1-(2H)-pyrimidinecarboxylic acid, 1-ethyl amide;
6-(2-(4-chlorophenyl)phenyl)-5-cyano-3,6-dihydro-4-methyl-2-oxo-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide; and
5-cyano-3,6-dihydro-4-methyl-2-ox0-6-(2-(3-pyridyl)phenyl)-1-(2H)-
pyrimidinecarboxylic acid, 1-ethyl amide.
25
- 13. A method for treating a proliferative disease via inducing mitotic arrest
comprising administering to a mammalian species an effective amount of a compound

of claim 1.

30 14.  The method according to claim 13 further comprising administering to the

patient at least one other anti-cancer agent in combination with said compound.
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pyri m di necarboxylic acid, 1-cyclopropyl am de;

5- cyano- 3, 6- di hydr o- 4- net hyl - 6- ( 3- (4- net hyl - 5- oxa- 2, 3- di azol e) phenyl ) - 2- oxo
-1- (2H) - pyrazmrgiiemecar boxyl i ¢ aci d, 1-ethyl am de; PCT/US02/09494

5- cyano- 3, 6- di hydr o- 4- et hyl - 6- (3-(5-oxa-4-trifluoronethyl-2,3

-di azol e) phenyl )-2 20 oxQ-1-(2H)-pyri m di necarboxylic acid, 1l-ethyl am de;
6- (2- (4-chl olriyaphe %%@ﬁ?F‘)Qfé‘nS%ﬁ]@H@ 14 guhgreiy srid anticaseenAgentis gispitinp H) -

pyri m di nec i - am de. . I :

Y Cyano. 3. b il Pftomdrl! DB ciaRile, oppisomerase L ingibisges, CPT

pyri m di necarlyosopotecamqiadlitatel eddvgtaxalyeplethil e, fBnoxAfenpthmilifats syntiess i ng a
proliferative, disease via inducing mtotic arrest conprising adm nistering
to a manmmal i BAPLLE, prdanthmetabgliiesve anount of a conpound of claim 1. 30
14. The nethod according to claim 13 further conprising admnistering to
the patient at |east one other anti-cancer agent in conbination with said
conpound. 9. WO Tz 0206 acde@lihp)8021alin 4 94vheidin thEhmolifietdiivd diseasaridi ng t o
claim 14 wherein said anticancer agent is cisplatin, doxorubicin,

t opoi somer asé2f%" i nhi bi tors, etoposide, topoisonerase | inhibitors, CPT-
11, topotecan, paclitaxel, docetaxel, epothilone, tanmoxifen, thymdilate
synthase inhibitors, and anti-netabolites. 5 16. The nmethod according to
clai m 11 whel%i n Amecthodfor treating adisetiss essoeiatesl wittathedig5 mator provet hod f or
treating .a disease associated with the.Eg5 notor protei 10 ¢ rising
adm ni stdr i g S AR RRE Lh e oreunir et SR nsBt Al fiDdraame AR
effective argftivoimsus®TRQURHoahd 6f @hita 1. 97
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